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https://github.com/aws/aws-iot-device-sdk-cpp-v2
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- OHEZE[AH0|ME A-StT| ol AWS HMA L= MME A|EFSHE Ol AWS CLIAMS 5t ILICH

- SDKOIM &ZE = Q= 74 ¢t MEJ Z&E [default] Z2EO| &= shared AWSconfig
fileJLICH O Lol 2{XIE H2E{H AWS SDK X EF & X 710|E0M 37 IOl X E &X
StMI2.

« 3% config LU region A S X|HELICt O|F Al 5124 SDK AWS E[T 7F AWS 20| A+
st 7I22f0l ™ ELICE o] 2IT2 AHSE 2170 XI™HEIX| &f2 SDK AMH|A 2Fol| ASELICH

0

- SDKE AWSO| 2 E 7| Mol Z2E 9| SSO token provider configuration= At&3t0{ £t QI
&2 U&LICH IAM Identity Center T8t ME 0] 21ZAE! IAM @& @l sso_role_name Z/2 OHEL]
7Z0|M0i AWS MH|A Al E|=0 CHEF BMIAE 5{E3HOF g L|Ct.

ChS ME config Y2 SSO B2 S2A 7Moo MUE J|E ZRUS BoiFLICL Z2 T
Ct.

sso_session A% 0|50| X|™HE!l sso-session section2 B XELICH sso-session AlMof

(=
£ AWS AM|A 2= MME AlEsteE D0l ZFE[o] U&LICH

[default]

sso_session = my-sso
sso_account_id = 111122223333
sso_role_name = SampleRole
region = us-east-1

output = json

[sso-session my-sso]

sso_region = us-east-1

sso_start_url = https://provided-domain.awsapps.com/start
sso_registration_scopes = sso:account:access

IAM Identity Center AFHE 4


https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-sign-in.html
https://docs.aws.amazon.com/sdk-for-cpp/v1/developer-guide/credproviders.html#credproviders-default-credentials-provider-chain
https://docs.aws.amazon.com/sdkref/latest/guide/access-sso.html
https://docs.aws.amazon.com/sdkref/latest/guide/file-format.html
https://docs.aws.amazon.com/sdkref/latest/guide/file-format.html
https://docs.aws.amazon.com/sdkref/latest/guide/file-location.html
https://docs.aws.amazon.com/sdkref/latest/guide/feature-region.html
https://docs.aws.amazon.com/sdkref/latest/guide/feature-sso-credentials.html#feature-sso-credentials-profile
https://docs.aws.amazon.com/sdkref/latest/guide/file-format.html#section-session
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SR THOIM HHE Z2 L2 AB5tE B2 aws sso login --profile named-profile
BHS ALSELICH

o|0| & MMo| UE=X| ElAEStE{™ CHS AWS CLI BE S AgLct
aws sts get-caller-identity

O HeEol| CiEt SEE S5 config T+ A El IAM Identity Center HS & H&+ &EHS E 08l of
%I-L||:_|.
=] .

(® Note
ol0l g4 AWS HMA 2= MM0| JTE MAst= B aws sso loginktE FFE MS
g 2RIt &L
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2% Ated|ol| CHal RhAIS| ot eI IAM ALE B A0IA IAMO| £ o 8 A& & ZshAIR.
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 CHE AWS SDK for C++ At &8 SZ Aol CHet XfA[eF LIS 2 SDK & =7 & X eFLiA{e| &St
= AH 58 SZAE HESHAML. AWS SDKs
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1. CMakeE& Al&5to{ SDKE 2 S &« Windows0A EHE=
St * Linux/macOSO0iAM ElE

2. SDKE dl=%&hL|ct,
3. SDKE Mx|gfL|ct.

SDKE Ar&8t ofZ 2|70l HE 3 ChS SDKE Ar&35t0q AtAf| of Z2|7i0]M
= JHEEhlct.
1. SDKE AtE35t7| 2l &Y I =& &M
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https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp.html
https://docs.aws.amazon.com/sdkref/latest/guide/standardized-credentials.html
https://docs.aws.amazon.com/sdkref/latest/guide/standardized-credentials.html
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Windows 0l A4 AWS SDK for C++ 2 E

AWS SDK for C++& MH5tE{H AL M 2 SDKE HESH7HLE TH7|X| ZE[XHE A& stod 2HOo|E
HZ|E CHREE & = JU&L .

SDK &AAF= MHIAEE 71 Ii7|X|2 FE2E LICH A SDKE dx|st= ol =ICH 1A|ZH0| A& =
gL Z2JH0M A85tE & MH[A 5t9| & e MxI5HH M| AlZto| HEE|n ClAT 3
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ofF grL|ct miZ|X| CIAE|2| 5 GitHub2l aws/aws-sdk-cppOll M EQIE 4 Ql&LICH mF|X]| O]
E2 MH|A C|EEZ| ol§ 2| ™OlAtLct,

=

—
=
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aws-sdk-cpp\aws-cpp-sdk-<packageName> # Repo directory name and packageName
aws-sdk-cpp\aws-cpp-sdk-s3 # Example: Package name is s3

AN E=A

QU= [ AWS 22I0|HEE 2 52{™H %A 4GB2| RAMO| Z R 8HL|Ct. Amazon EC2 QIAEIA &
&4 t2.micro, t2.small 2! 7|E} A3 CIAEA QFo|ME HEE BEFEC2 Q6 SDK =7} Alujg £
U&LICE.
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« Microsoft Visual Studio 2015 0|% H{%
« GNU Compiler Collection(GCC) 4.9 0| 4f
« Clang 3.3 O|%& HH™

curl€ AF235104 WindowsE SDK 2=

Windows0i| Al SDK= WInHTTPE 7|2 HTTP 220|MEE A& sto HEFL|CH J2{Lt WinHTTP
1.02 Amazon Transcribe & Amazon Lex?t Z2 U2 AWS MH|A| B8 HTTP/2 e AEZ|
U2 K|35t R| & LIct. ek SDKA curl X| & F7+5t0{ HESof t= AR 7t AU&LICH ALS 7¢
st 2E curl EP-—EE ZM& E4H curl Releases and DownloadsE & X 5HAM| 2. SDKO curl X[
ZF7tstod HESH= Bt 7t X 22 ot &Lt

fjo 0|r

curl 2t0|EE{2| X|#HE £ & 5to SDKE L=5tedH

1. curl for WindowsZ 0|5 3}04 Microsoft Windows& curl HO|L4 2| THZ7|X|E CIR2E=§fL|C}.
2. HAFEQ E(0of: C:\curl)ol 7 |X|o] ¥FES ELICH.

WindowsOl| A 2 E 7


https://github.com/aws/aws-sdk-cpp
https://msdn.microsoft.com/en-us/library/windows/desktop/aa382925%28v=vs.85%29.aspx
https://curl.se/download.html
https://curl.se/windows/
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3. CA certificates extracted from MozillaZ O|&3t0{ cacert.pem It CrH2ZEFLICE Of
Privacy Enhanced Mail(PEM) Tt ol = 20t ¢l ALO|EQ| AME|MHEE HABst= Ol Ar8El= R&EE
CIX|E 21E Mol HE Z & E[o] U&LICt 215 MHE GlobalSign &! Verisignt Z2 215 7|2HCA)
of| A e = &hL|Ct.

ol

4. cacert.pem IIYE O|™M EHAIM L F S
It 0|22 curl-ca-bundle.crt2 7

bin 3t2 Z2C(M: C:\curl\bin)Z O|S&LIC}.
FL|CE

]I°|' HH

M %ol M T Microsoft Build Engine(MSBuild)O] curl d11& ’;%% 2= Qlofok gLct. 2t
indows PATH &3 =0 curl bin E2C B2 & F7I5H0F & LICHO|: set PATH=%PATH
%;C:\curl\bin). SDKE EI=E3}7| {5 M &EHE = EE% [[HI:IH:I- O|& ZF7}slof gHLCt E=
Windows A|AE! MMM B4 HE MUMo 2 M0 MHO| RXIEEE & =& U&LICH

o
my!
ro
s mjo

ME
ol

(@]
4

r

Ct= H&bof et AA0|A SDKE 2l=8 B2 SDKO curl€ YE3SHE O FH2d 122 58
H

=
(UE THY MA)E HESML.

FEE &-EE M Z=0iAM AWS SDK for C++ MH|A Z2H0|HE F 80| caFile2 QI M T 9
?Ix|2 5ok & LICH. Amazon TranscribeE AFE 8 o|Ml= GitHub2| AWS ZE of|A| 2[ZX[EE]
O™ transcribe-streaming M/ME EZ5HA 2.

A~A0{AM SDK HE

= [}y
L
n
o
14
T
o
>
olo
Sk
2
wn
»,
A
/L
In
i
>
olo
pal

BYHE =7 E ME3H0d ¢¢o+w SDKE =g = =
g & AGLICH A8 7tSE S401 O REM|EE LIS 2 CMake TtEtO|EE HESHAR. F

A= Ml ZER|LLICH W, CMakeE A& 5tod IS LEELICE =M, MSBuildE AF83t04 2

AN 2 ee =3 Aol 38 5= SDK HHO|L{2|1E WEF LIt Ami, JHeh AIARIo 2HFE @{x[of| HE

o[L{2|E MRISt7HLE SALE LI

olo
9'|_-

240 M SDKE YUESHE{H

1. CMake(X|4 HE 3.13)et iy EHES 2td W= =7 E LRIFLICH cmakeE PATHOY F7tst
£ 20| Z&LICH CMake HHE &QIS2{H HH T EZEE YT cmake --version BHE
Al

%OH
2. BY ZEZEO A SDKE MY E ECE O|SELIC
Al

F E&gs ei8sts Ol git 59l 2&= AL LT 0{7]0li= AWS SDK &
=7 EHZE oMol dHE CRT 2to|=2{2(7F Z & ELIch.
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http://curl.haxx.se/docs/caextract.html
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/transcribe-streaming
https://cmake.org/
https://docs.aws.amazon.com/sdkref/latest/guide/common-runtime.html
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GitHub®l| aws/aws-sdk-cpp0lAd SDK AAE CHREZESH7HLE S A& L|CH

- Gite2 5A[: HTTPS

git clone --recurse-submodules https://github.com/aws/aws-sdk-cpp

- Gite 2 =H|: SSH

git clone --recurse-submodules git@github.com:aws/aws-sdk-cpp.git

4. My
|-i
”

Fd2 SDK N EIE"E4EI QIR0 MEst= WOl

oA
>

LICH 2E otdE MY M

mkdir sdk_build
cd sdk_build

HF

5. cmakeE M50 HE mtAUg MELICH cmake WHEO|M CIHI E= 2ElA HEE Y=
LR RE XI""°*L—|EP O| M&t T#||of M DebugE AEHSHH OHEE|71|0| ACo|C|HI 74

o AlMELICt o] ™ P’HX{ICHIA-I ReleaseS MEASH O Z 2|F|0|M ZE 0| ZlE|A TAd0| Al
ELICH Windows2| B2 SDK Mx| {|x|l= L™ OS2 \Program Files (x86)\aws-cpp-

sdk-all\Q/L|Ct H3 2=

{path to cmake if not in PATH} {path to source location of aws-sdk-
cpp} -DCMAKE_BUILD_TYPE=[Debug | Release] -DCMAKE_PREFIX_PATH={path to
install destination}

- 2 Tt MM(ZE AWS AMH|A): TR SDKE LE5H2H cmakeE M¥S T ClH1 F= &
BlA& HEE UEEX| 015 & XIEELIC of:

cmake "..\aws-sdk-cpp" -DCMAKE_BUILD_TYPE=Debug -DCMAKE_PREFIX_PATH="C:\Program
Files (x86)\aws-cpp-sdk-all"

- 2= ol MAAWS MH|A &9 ElEH: SDKe| 5% MH|A & AMH|A IH7|X|PH L= &te{H
CMake BUILD_ONLY It2tO|E{E F7I5t10, AH|A O|E2 MOZEBL 2 F+EELICH CHS o
XM= Amazon S3 AMH|A T{Z7|X|2F = gFL|Ct.

WindowsOl| A 2 E


https://github.com/aws/aws-sdk-cpp
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cmake ..\aws-sdk-cpp -DCMAKE_BUILD_TYPE=Debug -DBUILD_ONLY="s3" -
DCMAKE_PREFIX_PATH="C:\Program Files (x86)\aws-cpp-sdk-all"

- 2 Tt MM(curl AF): curl A Z7HE tEF & SDKO| curl K|S Z & st2{™ Ml 7tX| F
7} cmake HEZE S MOl FORCE_CURL, CURL_INCLUDE_DIR, CURL_LIBRARY7} ZIosh|
Ct. of:

cmake ..\aws-sdk-cpp -DCMAKE_BUILD_TYPE=Debug -DFORCE_CURL=0ON -
DCURL_INCLUDE_DIR='C:/curl/include'
-DCURL_LIBRARY='C:/curl/1lib/libcurl.dll.a' -DCMAKE_PREFIX_PATH="C:\Program
Files (x86)\aws-cpp-sdk-all"

(® Note

Failed to build third-party libraries 2/ 7} 2524 cmake --version2 A/Ei5}04
CMake HHT2 = QIEFLICtH CMake A2 %|4 3.13 O|&f 2 AtS3atoF &Lct.

6. SDK HIO|LHZ|E YEELICI ™A SDKE 2eEste 4 O] EHAH0 1A|ZF o4 AL E £~ /&L
Ct. 8™ 2 &:

{path to cmake if not in PATH} --build . --config=[Debug | Release]

cmake --build . --config=Debug

(@ Note
IE AlSH

= HELICH Z2O33 CHA| dX[stH O] &
M7t sEE & J&LICH" 27 7H & <

cmake BHE CHA| A|EFHAIL.

7. HEA HEtoE BHYE ZFITEE QW0{ CMAKE_PREFIX_PATH It2tO|EHE AFE5t04 F M X|ZH &t
Q|x|oi SDKE Mx[gL|ct BH 2.

{path to cmake if not in PATH} --install . --config=[Debug | Release]

cmake --install . --config=Debug

WindowsOl| A 2 E 10
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WindowsO0{| A Android2 2=

Android® Y= E $£35l24™ cmake W E 01| -DTARGET_ARCH=ANDROIDES ZF7}gfL|Ct. AWS SDK
for C++0{|= XAt #4 B4~(ANDROID_NDK)E £ X 35l0f 3t =2 MB35t= CMake =7 |2l
ool Z & k|0 U&LCH.

WindowsH| Al Android& SDKE 2= 3}t2{H Visual Studio(2015 O|4}) 7HE At B T & I E0i A
cmakeE Al&at ok gL|Ct SE£5F NMAKEZF A x| E|04 Qlo{oF 3tH, Z=20i git &
gt z]o{ Qlo{oF EFLICt Windows A|AEIO] gitO] Ax|E|o4 QCHH patcheE YUEtX o Z Al C|=E 2
(od: .../Git/usr/bin/)0lM &HE = JUELICE O|z{et 2F ALY E & QIS F0i= NMAKEE AHS
5t7] fI8 cmake BEE 0| 2zt BHZEELIC

cmake -G "NMake Makefiles" °-DTARGET_ARCH=ANDROID  <other options> ..

NMAKES £xMo 2 dedtct o M2 A 2l =524 NMAKE CHAl JOME Mx%|st, 23 20|
HZA5 = Zd0| E&LICH

cmake -G "NMake Makefiles JOM" "-DTARGET_ARCH=ANDROID" <other options> ..

0i| A o & 2|71 0|M2 Setting up an Android application with AWS SDK for C++& & X 5HA|2.

Linux/macOSOo{| A AWS SDK for C++ B E

AWS SDK for C++& MAsIE{H AAM 2 SDKE = st7{Lt TF|X| 2 E2|XIE AI236l0d 2lo|=
tEIE CIRZEE & £ &Lt

SDK &A= MHIAEE 78 {7 |X|2 FEELICH XA SDKE Mx[st= ol Z[cH 1A|ZHo| A2 = QU
gLCH Z2IJHM AS5tE S8 MH[A 5t HEE MX|5tH MX| AlZto| B E|lD ClAa3 S7t
T Moo=t Mx|E MHIAS MEHSZ{T T2 J2M0i| M AFR5HE ZE AM{H|A S| THF|X| O|E S Lot

of &tL|Ct mZ|X| CIHE{Z] S5 GitHub2l aws/aws-sdk-cppOlA] &Qlg £ Ql&L|CH miZ|X| Of
E2 MH|A C|EEZ| ol§2l ™OolAtLct,

M
(M
k=]
[
i0[A

aws-sdk-cpp\aws-cpp-sdk-<packageName> # Repo directory name and packageName
aws-sdk-cpp\aws-cpp-sdk-s3 # Example: Package name is s3

Linux/macOSoM &=


https://docs.microsoft.com/en-us/cpp/build/reference/nmake-reference?view=msvc-160
https://aws.amazon.com/blogs/developer/setting-up-an-android-application-with-aws-sdk-for-c/
https://github.com/aws/aws-sdk-cpp
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NN e

U= 3 AWS Z2I0|¢HEE H=5le{™ %A 4GB2| RAMO| 2L
& t2.micro, t2.small 2! 7|E} A& QIAEA %'Oﬂkl'_ HEZ BZFEo=2
UELICE.

Ct. Amazon EC2 QIAEIA &
QI3 SDK Y7} AMufjg &+
AWS SDK for C++& AI&35l24™H CtE & stLt7F 2 ghuCt

« GNU Compiler Collection(GCC) 4.9 O|4f
« Clang 3.3 0|%& BT

Linux A|AEIO| F=7I @F AtE

libcurl, libopenssl libuuid, z1ib& 3l T (-dev THF|X|)0| BtEA| 22 5tH Amazon
Polly X| 2 @Ial| MEAXMOZ 1ibpulse ERELICH A|ARO| IfF|X| #EIXHE AHE 504 THF| K]

g %2+ sl

Debian/Ubuntu 7|82t A|AEI0| I§Z7|X|E M X|5tE2{H™

sudo apt-get install libcurl4-openssl-dev libssl-dev uuid-dev zliblg-dev libpulse-
dev

Amazon Linux/Redhat/Fedora/CentOS 7|8t A|AEl0]| THF|X|E M x|5t2{H

sudo yum install libcurl-devel openssl-devel libuuid-devel pulseaudio-libs-devel

vepkgE AFESHE CHAl BHE T & AHE510{ 2AA0|M SDKE HEE =+ U&LICE O YHE ALE
otT SDK =& AL X} X|HE & U&LICH AHE 7HSEH S440 CHE RHAMIEE LIE 2 CMake TfetO]

E-IE 7:I-7<0|.A-||9|_

AAO|A SDKE EE=5t2{H

1. CMake(J_l* HZ& 3.13)et i EHES Bl e =7 E MER[EELCH cmake= PATHO| =75t
= Z10| Z&LICt. CMake HAE &Qlste{H HH T ETEE Y17 cmake --version HHE
AlgHErL|CE

Linux/macOSOAM 2= 12


https://cmake.org/
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2. BH ZFZEO|M SDKE XYY ECZ o|SELICH

B442 BTt o git 3+ 2ES ASELICH 047]0fl= AWS SDK
RT 2to|E242|7t =& &Lt

GitHub2| aws/aws-sdk-cppOlA SDK AAE CIRZESHHLE SA|EHLICH

- Gite2 5A[: HTTPS

git clone --recurse-submodules https://github.com/aws/aws-sdk-cpp

- Gite 2 =A|: SSH

git clone --recurse-submodules git@github.com:aws/aws-sdk-cpp.git

4. MAE WE TUS SDK A4 CIMEE| oS0 KMEsts 20| E&LICH WE TUS XEE Al
CI=E{IE AAstn ST BCIZ oIS BLct

mkdir sdk_build
cd sdk_build

5. cmakeE A&5t0{ LE DU S MMELICIH cmake BHEEM C|HT E=
& X| 042 E X|HErLICt. o] Mxt MA| 0l M DebugE ME4SHH o & 2|7 0|M
o| M#EIL|C} o] &t MA|0|A ReleaseE MEHSIH O Z2|7|0|MH =9
ElLch HdE 22!

{path to cmake if not in PATH} {path to source location of aws-sdk-
cpp} -DCMAKE_BUILD_TYPE=[Debug | Release] -DCMAKE_PREFIX_PATH={path to
install} -DCMAKE_INSTALL_PREFIX={path to install}

de EHE +HotE AtME 2 CMake IietO[EE HZs6HM L.

M

(® Note
CHAZEXE FESHR| i
= CIHE 20 M pwd B
Zo| C|EEZ| o|§0| CHA

>

utd Al
24

B2 A83510i Macol M HEE B Y=g M-S
golgtLIct pwd £330 /Users 2 Documents®t

& =
At 85t0] EAIZI=X] FQlgLCH

rioe M0

o| £&
BXE
— =
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https://docs.aws.amazon.com/sdkref/latest/guide/common-runtime.html
https://github.com/aws/aws-sdk-cpp
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- U= T} MAY(TE AWS AH|A): HA| SDKE U= 51248 cmake S M85t ClH1 £& &
2lA HAME UEEK| ofR 8 XIYELICH of.

cmake ../aws-sdk-cpp -DCMAKE_BUILD_TYPE=Debug -DCMAKE_PREFIX_PATH=/usr/local/ -
DCMAKE_INSTALL_PREFIX=/usr/local/

- S Ot MMAWS MH|A 5H BlE: SDKO| E MH|A EE= MH|A mi7|X|2F e 2™
CMake BUILD_ONLY It2tO|EHE F7I5t10, AH|A O|E2 MOIZES 2 FEELICEH CH o
M= Amazon S3 MH|A Z{F|x|CF &= 8L},

cmake ../aws-sdk-cpp -DCMAKE_BUILD_TYPE=Debug -DCMAKE_PREFIX_PATH=/usr/local/ -
DCMAKE_INSTALL_PREFIX=/usr/local/ -DBUILD_ONLY="s3"

(® Note

Failed to build third-party libraries 2/ 7} & 5t™ cmake --version= Al 5}0d
CMake HHTIE = QIEFLICH CMake HE2 £[4 3.13 O|&f & AtE3afiok &Lch.

SDK HHO|L{2IE YW= BtL|Ch T4 SDKE WE e A< 0] &of 1AIZH 0|4 AQE £ QlaL
Ct.
cmake --build . --config=Debug

SDKE Mx|grLct Mx|5H7|2 MENEt 2| x|of el HEHE of|lAZB|o|M5loF & 4 & LCt

cmake --install . --config=Debug

Linux0ll A Android& &=

AndroidE EEE
for C++0{l& XA
el

grelo]
C++E & XM L.

2S5t cmake BB E0f -DTARGET_ARCH=ANDROIDE F7}&tL|C}. AWS SDK
8t B3 P4~(ANDROID_NDK)E & X 35l04 3t &= A3 35t= CMake =+ #|2!
&LICH oA o Z 2|710]4M 2 Setting up an Android application with AWS SDK for

o| = 0
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https://aws.amazon.com/blogs/developer/setting-up-an-android-application-with-aws-sdk-for-c/
https://aws.amazon.com/blogs/developer/setting-up-an-android-application-with-aws-sdk-for-c/
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AWS SDK for C++E AF&735l04 ZHEHSH ol Z 2|7 0| Mo

CMake= OHZE|F[0|Me| E&HE rElstn e QI S F0| XM e makefile2 Hdst= Ol AL
ote UE T LICH CMakeE AFE3104 AWS SDK for C++2 ZEMEE Mdstn HEd = UE
LICH.

Ol XM= ALE ATt A7 BF Amazon S3 HZIE EngfLICH O HIXME +~5t7| ls AWS AE

ol Amazon S3 HZ!O| HHEA] He 8t X|= A X2 |48 6tLt Ol ERY B¢ EW H RESHAH &
& = UsUct ot & H{Z!0| gi= A Amazon Simple Storage Service AFE AP MM HZ! BHE
7

O| oflMl= StLte| AA m(hello_s3.cpp)t 3HLES| CMakelists. txt I}
ECZ FEELCH Z2I2 Amazon S3E A8t AEE|X| HZI HEE &
GitHub2| AWS Z E oA 2|ZX|EZ[0MHE &2le &= U&LICH.

2fote EH-POI
LICI. Ol ZEE&=

o —
Ol_i
%
L=

CMakelLists.txt 2= 74 Dt UM oz SME MHE & U&LICH RHM[EH LIE 2 CMake & Al
O|EO0{ M CMake AHEME XM L.

(® Note

Al
=

& A C(MAKE_PREFIX_PATH A%

7|22 2 macOS, Linux, Android %! 7|E} H| Windows & 38&0{A-{ AWS SDK for C++&= /
usr/localdl Ax|E|T WindowsH A= \Program Files (x86)\aws-cpp-sdk-alloi
M x|ELCt

AWS SDKE O|2HEt & | X|of| AX[5tEd CMake7} EREt E|AAE XIS 2 &&LICH 1
B{Lt AWS SDKE AtE A X 2[x|ol dx|5t= <, SDK HE 21 MdE|= ChE 2

2 5 A= YXIE CMakeod| 240k & LCt:

« AWSSDKConfig.cmake: ZZMEO0|M AWS SDK EI0|EEHE|E &1 AE5tE e
CMake0l| €24 = 7+ mtdlL|Ct. o] o] g4 CMake= AWS SDK 3fH Tt &
7Lt AWS SDK 2to|E2{2|of| 9425t HLt, MAst Hut ] Zeja s MAE £ gLt

. (X 1.8 0|5}

Ot

& S I IZ aws-c-event-stream, aws-c-common, aws-checksums

AMEX XIE AR B2 & dYstedH:

HI...
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https://cmake.org/
https://docs.aws.amazon.com/AmazonS3/latest/userguide/creating-bucket.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/creating-bucket.html
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/s3/hello_s3
https://cmake.org/cmake-tutorial/
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cmake -DCMAKE_PREFIX_PATH=/path/to/your/aws-sdk-installation /path/to/project/
you/are/building

MEX XM x| Al CMAKE_PREFIX_PATHE MA5tX| ot o™ CMake7t
CMakelists.txtO|A| find_package(AWSSDK)E X Z|& [} "AWSSDKE X & =+ gig"1t
e o8t urMstmd Y=t Alofsh|ct.

AME EM: Windows THEHY EH0|E 42|

Z2OWE ASedH T2 2ol A& 2|X[0d| aws-c-common.dll, aws-c-event-
stream.dll, aws-checksums.dll, aws-cpp-sdk-core.dll §2| 042{ DLLO| £ &
ot otLE2t ZEO3o| FH 40 [ME S DLLE EFLICH 0] od|A|ol A= Amazon
S3E& AMEStEE aws-cpp-sdk-s3E TR ELICH CMakeLists.txt TS| F HMf if &
Ol 27 MEE SFAIZ17| flsh x| /Ix|oM A& Tt X2 S 2tO|ERE|E = A
3fL|Ct. AWSSDK_CPY_DYN_LIBSE AWS SDK for C++0i|A &o|8t 1322, SDKS| DLL
MX| IR Z2 20| Aldl 7158t QIX|IZE SAELICE O|2{E DLLO| A% m Y £

% o

o

= T
xlof iz B2 'mAUS &2 + US HELY 0l 27F L UELICH O3 77 L dE E<
CMakelists.txt ItYUo| O| FEE HEsI0{ nR7er 2 E0| Heet HE A S gL

® Note
Visual Studio0l| A O| oiXMIE 2t=25t24T: M| Z2ME QtET|E MEHSH Ot
EMEE MEELICH Z2ME O|§2 hello_s3Z X|HELICL O| ZEME 0|F2
CMakeLists.txt TtHo| ALSELICH

2 Z0 ol Ct2 =7} L8 E hello_s3.cpp THUS FIIELICE Ol ZEE AR AR
Amazon S3 HZ!g E 1 &fL|ct.

ok

2. df
I.

#include <aws/core/Aws.h>
#include <aws/s3/S3Client.h>

ZHEREE O Z 2|7 0|1 WY 16
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#include <iostream>

#include <aws/core/auth/AWSCredentialsProviderChain.h>
using namespace Aws;

using namespace Aws::Auth;

/*

* A "Hello S3" starter application which initializes an Amazon Simple Storage
Service (Amazon S3) client
* and lists the Amazon S3 buckets in the selected region.

*

* main function

*

* Usage: 'hello_s3'

*

*/

int main(int argc, char **argv) {

Aws

: :SDKOptions options;

// Optionally change the log level for debugging.
// options.loggingOptions.loglLevel = Utils::Logging::LoglLevel: :Debug;

Aws

::InitAPI(options); // Should only be called once.

int result = 0;

{

tag");

Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

// You don't normally have to test that you are authenticated. But the S3
service permits anonymous requests, thus the s3Client will return "success" and 0
buckets even if you are unauthenticated, which can be confusing to a new user.
auto provider = Aws::MakeShared<DefaultAwWSCredentialsProviderChain>("alloc-

auto creds = provider->GetAWSCredentials();
if (creds.IsEmpty()) {
std::cerr << "Failed authentication" << std::endl;

Aws: :S3::S3Client s3Client(clientConfig);
auto outcome = s3Client.ListBuckets();

if (!outcome.IsSuccess()) {

std::cerr << "Failed with error: " << outcome.GetError() << std:

result = 1;
} else {

:endl;
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std::cout << "Found " << outcome.GetResult().GetBuckets().size()
<< " buckets\n";
for (auto &bucket: outcome.GetResult().GetBuckets()) {
std: :cout << bucket.GetName() << std::endl;

ws: :ShutdownAPI(options); // Should only be called once.
return result;

}
3. ZZHME 0|, AY o, A4 It 2 HAAE 2to|EHEIE X|H35H= CMakelLists. txt Tt
g FIghLct

# Set the minimum required version of CMake for this project.
cmake_minimum_required(VERSION 3.13)

# Set the AWS service components used by this project.
set (SERVICE_COMPONENTS s3)

# Set this project's name.
project("hello_s3")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
1list(APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
find_package(AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})

if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
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# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # if you are building from the command line you may
need to uncomment this
# and set the proper subdirectory to the executables' location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS "
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_s3.cpp)

target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK LIBRARIES})
2EHH|: CMakeE AM&8H L=
CMake= CMakelLists.txto|l Z&E HEE AI85tof A&l 2 a2 g L gLt

5
il

0%

IDES| ® of ek of ZE[FH ol g WEstE 2ol E&LICH

M

BHEE0|M ol EE[7H0|HE L=stedH

1. cmakeZ OHEZ|70|ME LY CIHEEIE G LICH

mkdir my_project_build

2. YE C|HEZ|Z2 HBS D T2MEQ| AA C|HME|E| Z2E AF85l04 cmakeE AlZYEfLICH.

cd my_project_build
cmake ../

3. cmakeZ YE C|HEZ|E M8 £0i= make(Windows2| 4 nmake) 5
MSBUILD(msbuild ALL_BUILD.vcxproj EE= cmake --build . --config=Debug)§ At
g35tof ol E2IAo|ME LHEE = A&LICH

ZHEREE O Z 2|7 0|1 WY 19



AWS SDK for C++ JHeER 7Hol=

SEHA!: A=

O| o ZE[7H0|ME AT & Amazon S3 HZ! 8 ZF HZI2| 0|§ & LiYst= 2& £=0| EAIE
LICE.

e

IDES| & ghlofl e} ofZ2l7llo|lME A-dst= ol E&LICH
@ Note

23015t Zd2 LUX| OFMI2! IAM Identity CenterE AL& 38104 Q&5 &= Z< AWS CLI aws
sso login BHEE Ar&3sto{ 2 QlsHoF g LCt.

—
-
In
N
1L
i1
N
>
=
x
r

hello_s3

AWS SDK for C++& At E35tE
OFLY of|Af| MME EHZFHMIL.

P

7t o|M|= AWS SDK for C++& AIE3510§ AWS AMHIAE E&5t=

{7 | K| 2| Kol A AWS SDK for C++ 7} K2 7|

/A Important
homebrew S £ vepkg S2| 7| X| #E|AIE AHESHE B2
SDK for C++& M XS Z C|0|E S F0i= SDKOf| o|Est= 2lolEEE| £ A oS

CHA| Huhdsfof grL|Ct.

AWS SDK for C++2 MAStE{M AAOM & SDKE 2EstHLE I|7|X| 2 2|XKFE AF25l0o4 2lol=
tZIE CIR*REE & £+ U&LCh

SDK &A= MH|AEZ I8 7|X|2 F2ELCh ™A SDKE dX[st= O Z[CH 1A|ZH0] A& =
gLich 2230 AL8ste §8 MH|A stef ZR R X[t dx| Alzto| R E|T C|lA3 St

{7 | x| B 2|Xtol M SDK 7t 27| 20
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T MorELch MRIE MHIAE MEHStE{H Z2a230M AF85HE ZF MH|A QS| IiF|X| O|§ 2 Yo}
of &tL|Ct mZ|X| CIME{2] F 52 GitHub2l aws/aws-sdk-cppOlA] & Qg £ Ql&L|CH miZ|X]| O
E2 MH|A C|=EE| o|& 2| MO|AFL|Ct.

aws-sdk-cpp\aws-cpp-sdk-<packageName> # Repo directory name and packageName
aws-sdk-cpp\aws-cpp-sdk-s3 # Example: Package name is s3

>

M =A
Q= & AWS Z2}0|HEE HEFt{H A 4GB2| RAMO| ZEHL
t2.micro, t2.small & 7|E} A& CIAEA RYEMHE HEE EF2 =

54
A& LICH.

Ct. Amazon EC2 QIAEA &
Qlsl SDK =7t Mufjg £

Linux/macOS
Linux/macOS0{|A{ AWS SDK for C++& At&35t2{™H CtE & stLt7F 2 LICH

« GNU Compiler Collection(GCC) 4.9 0|2
« Clang 3.3 O|% 7T

Windows
Windows0{| A AWS SDK for C++& AI&35t2{H CHE & stLb7F 2 LCH

« Microsoft Visual Studio 2015 0|% H{%
« GNU Compiler Collection(GCC) 4.9 O|&f
+ Clang 3.3 O|F ™

vepkgE ALE5H0{ SDK 7HX{2 7|

/A Important

A& 7tS 8t vepkg HHE = Q|F 7|04Xt7t X[ 2detH AWSE Sl MBSl X| Sf&LICH AA0f A

MA|SHE B4 2A HHS ASE & AL

vepkg 2% 7[04XHE 0| YO[0|ESt T R K| ZtElste WZ|X| #2|KtLICH O] THZ|X| & E[Xt=
AWSE S5l MZE|X| gte 22 AWS SDK for C++2| Z|Al HHTE BFESIHX| ot &= USLICEH AWS

MNHE=A 21


https://github.com/aws/aws-sdk-cpp
https://github.com/Microsoft/vcpkg
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JHeER 7Hol=
oM HEE Eela ?_ AED o|F mZ|X| #E|RHE Sl A8 E & UM El= Al Atolod| Alx7E
£ & AGLICH 220 DXt F4 =& HYE ALY &+ A&LICH

AAEO] vepkgE A X[SHOF & LICEH
» vcpkg GitHub Readme®| X|&lof| (2} vepkgE CHREEStT FEAERELICH HIAIX|7F EA|ZH
Ctg S M2 CiAgholct.

Olzf3t xlEel YL 2 TS S U S eHhELICH
.\vcpkg\vcpkg install [packages to install]

MA| SDKE M x|5t24™ .\vcpkg\vcpkg install "aws-sdk-cpp[*]" --recurseE ¢
245t 7Lt Mx|& SDKO| £ MH|ADH X5tz Z & o

% otol WiZ|X| O|§E F7HELICHOT: .
\vcpkg\vcpkg install "aws-sdk-cpp[s3, ec2]" --recurse).

M

o= Chaa 242 HIAIXIZH EAIELICH

CMake projects should use:

" _DCMAKE_TOOLCHAIN_FILE=C:/dev/vcpkg/vcpkg/scripts/
buildsystems/vcpkg.cmake"

« LI E0{ CMakeOll AHSE = JUT=F A
D12

= -DCMAKE_TOOLCHAIN_FILE BH™E SAFELICH vepkg
GitHub Readme0i= 0| H&

HE T MEOM AIEE Qx| SHLHE|0] Q&LICE.

- vepkgE S5 Mx|F Wl 74 REE 7|53 FofoF & £ Y&LcH 2& EHols U 4
SDK {1 0| EAELICE CF2 of| x| &332 2= 7 A40]| "x86-windows" 0| A x|E AWS SDK for C

++ H{Z10] 1.8 S LtEHLICE

The following packages will be built and installed:
aws-sdk-cpp[core,dynamodb, kinesis, s3] :x86-windows -> 1.8.126#6

AWS SDK for C++& Mx|8t £0l= SDKE At

5tof Ataf| o EE[7H|0|ME IHLE & JU&LICH ZHE
et ofZE|7 0l B0l ZAIE MM = AFS AT A7 BF Amazon S3 HZIE EngfLct

AWS SDK for C++ 2HE 2A| a4

=

A A0l A AWS SDK for C++8 LEE 0 TSI} 22 RHaQl WE 27} WA g
M

=]
==

A0
pal
o
[

22


https://github.com/Microsoft/vcpkg
https://github.com/Microsoft/vcpkg
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« CMake 2F: "AWSSDK"0|M M3 35t= IH7|X| T+ TS &S = QIS
« CMake 27F: 2C IIUZS 32 & QIS (SDK HH 1.8 MHE §)

« CMake 2F: 2C 1S 32 £ Qi

- HEIY 2 F: aws-*.dIS S = glof TI™ME = QIS

CMake @ 5F: "AWSSDK"0|M XMZst= 7 |X| + oS &2 + IS

M X|El SDK

1]
e
o

- o S CMakeOl|A CtZ 27 7} & gfL|ch.

1> [CMake] CMake Error at C:\CodeRepos\CMakeProjectl\CMakelLists.txt:4 (find_package):

1> [CMake]
1> [CMake]
1> [CMake]
1> [CMake]
1> [CMake]
1> [CMake]
1> [CMake]
1> [CMake]

"AWSSDK"
1> [CMake]
1> [CMake]

=
TT
O

My mo ©
KO -I> to
0 i

04

HZ3te4m™ A x|E SDK(0l: Windows, Linux/macOS S SDK A
%
=3

Could not find a package configuration file provided by "AWSSDK" with any
of the following names:

AWSSDKConfig.cmake
awssdk-config.cmake

Add the installation prefix of "AWSSDK" to CMAKE_PREFIX_PATH or set
"AWSSDK_DIR" to a directory containing one of the above files. If

provides a separate development package or SDK, be sure it has been
installed.

x| dnE MaE BC)E &

£ CMake0ll L 2ILICH CMakelLists. txt TFU|M find_package()ol X M =
292 AQIBHLICH iR 227 MAMS A XML,

R Ny — |

list(APPEND CMAKE_PREFIX_PATH "C:\\Program Files (x86)\\aws-cpp-sdk-all\\1lib\\cmake")

CMake 2F7F: 2E 1}

Mx|E Zlo|EEEIE HE = 8

1> [CMake]
1> [CMake]
1> [CMake]

\%

1o
pla

S 4 9IZ(SDK MM 1.8 AR &)
1= 42 CMakeO| M CHS @771 wrAshL|Ct.

include could not find load file:

C:/Program Files (x86)/aws-cpp-sdk-all/lib/aws-c-common/cmake/static/

aws-c-common-targets.cmake

1> [CMake] include could not find load file:
1> [CMake]
CMake 2F: "AWSSDK"0l| A XM B35t m7|X| 74 TtUe &2 £ @iz 23
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1> [CMake] C:/Program Files (x86)/aws-cpp-sdk-all/lib/aws-checksums/cmake/static/
aws-checksums-targets.cmake

1> [CMake] include could not find load file:

1> [CMake]

1> [CMake] C:/Program Files (x86)/aws-cpp-sdk-all/lib/aws-checksums/cmake/static/
aws-checksums-targets.cmake

O| 2 7 & sl Asted™ M x|E SDK(Ml: Windows, Linux/macOS & SDK M| 212 & E)E &
g £ Q= 2IXIE CMakeo] &ZILICH CMakelists.txt IFUIM find_package()2l & Hmj &
£ otofl CtS HHES e o= 2727? MME B ZFIM L.

#Set the location of where Windows can find the installed libraries of the SDK.
if(MSVC)
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
1list(APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif()

Ole48t 35 HE 0| HHAWM Ct2H XME|Z/22 0] £F M2 SDK v1.804BF SHEEILICH BT 1.9
M= aws-sdk-cpp 2l aws-c-* 2t0|E22{E| AtOlo| 7t HAIE S T l5tod o|{Et BXIE sHZAE
LICt Ol Af HIEE aws-crt-cppetX 3tH, SDK for C++2| git 3¢ 2 & ILIC} aws-crt-cppdle
aws-c-* 2t0|E2{2l(aws-c-common, aws-checksums, aws-c-event-stream & EZ&)T AHA
git 3¢ ZEE ZE |0 U&LICE O] S35H SDK for C++= ZE CRT 2t0|EBE|E MHESE 7t
Men uE T2 MAE IIME = JA&Lot.

CMake 2F: 2EE Il2E a8 = QIS
Mx|E 2lo|EEHE|E 32 £ 9l B2 CMakeO|M CHS @ F 7} whMshL|Ct.

CMake Error at C:/Program Files (x86)/aws-cpp-sdk-all/lib/aws-c-auth/cmake/aws-c-auth-
config.cmake:11

(include): include could not find load file:

C:/Program Files (x86)/aws-cpp-sdk-all/lib/aws-c-auth/cmake/static/aws-c-auth-
targets.cmake

_I_

ATH

O| 2 FE silZdstei S chol 2| UESITE S CMakeo 2 ™ELICH CMakelists. txt Tt
{CtS 2

=
ol M find_package()ol X Hm £& %o BE telELch o= 2727 MME HE M.

=2
| oo

fjo

set(BUILD_SHARED_LIBS ON CACHE STRING "Link to shared libraries by default.")

CMake 27F: ZE m}g 32 £ QIS 24
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HEIY] @F: aws-*.d112 &2 + Qlo] TIE =+ gig
CMakes TR DLLE &8 4 S= 29 18T RAS O 8 SAAIZILICH

The code execution cannot proceed because aws-cpp-sdk-[dynamodb].dll was not found.
Reinstalling the program may fix this problem.

l=|

lUS oEEIAOIM MY THUT SUE EC
HZistedd SDK WE S2i2 4% T SIxlof
S MHl2ofl met gebELIch Chg

0| 2F = SDK for C++0i 23t 2to|EH2| == A ¥
Ol M AFSE = Q17| fZ o Er-grL]ct. Of _._-rr§ 5
AEfLICH 7O EXMDLL IHY O|E=2 A8 B2 AW
gfct.

« AWS SDK for C++ A%|2| /bin £ LIS o ZCIF0|Me| Y= EHZE SAMELICE.
« CMakelLists.txt Zt2ollA{ AWSSDK CPY DYN LIBS i3 2 E AI25l0{ 0|E 2 EAELICE.

O| OlZ 2 E AF85t0{ SALE $+&5t2{ AWSSDK_CPY_DYN_LIBS(SERVICE_LIST ""
${CMAKE_CURRENT_BINARY_DIR}) 5= AWSSDK_CPY_DYN_LIBS(SERVICE_LIST
"" ${CMAKE_CURRENT_BINARY_DIR}/${CMAKE_BUILD_TYPE})O| CHEt S EES
CMakeLists.txt TtH| FILELICH oxl= 277 MME XML,

dE rFo] = SHIE SA Z2E MEIFLICH BHES Sall destH Ye £330 512 E2C(/
Debug)oll ME &= AL 7} B X|8F Visual Studio 2! 7|E|' IDEE AtSstH X 2 BL7t BE
LiCH £33 M™ 0ol 9|X|E 2 elstn {3 27t s X2 SAStD J=X| = lgLIct ol2{st
RY8ol HES cHE M Chs YEQ AIZHE &tEE = U8 e £33 C|HEEQ LIS &
Mste Wdol E&LIC

HEIY 2F: aws-*.d112 &2 5 Qo] TIEE = giS 25
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AWS SDK for C++0{| A MH|A ZEI0|HE F+4

z2OeiT A2 AWS AH|201 HMASHT] 2{8 AWS SDK for C++= ZfZf 2| AWS AH[A0f CH
off 22t0|HE FeAE AEELICH ol E £04, o Z2[710[440] Amazon EC201 HA|A3HoF &t= F
2, O E 2|7 0|42 Amazon EC2 20| E X E H5to] ST MH[AL QIE{HO|A & LICH O
 CHE MH|A ZEH0|UEE ALE5t0d RS AWS AH|20f HLH FELICH

AWS MH|AE st X AMH|A 22t0|HEE dEdtoF FLICH ZE0f| AFSEl ZF AWS AMH]
20 s MulA9t &5 2&5t7| 9IF A4 EPOIHE-IEISZP & f¥ol AaLict ZetolHEE M

HIA7} M3 st= 2 API 2 dotch stLtel HAMEE &7 LIcH

SDK S22 45t Y2 chstx|g % Moz BE W2 MH|A ZEEH0|UE S| SE 1} 2710
A&LIcH FEHAM YEE MH|A Z2t0IMETH ALZE W7HK| s FE2 MEE|X| of&LICh
AWS MHIAZ JHYE M= ZETH AWSOIM QIS El= WHE MEslok FLIcH AHEStEdE AWS 2l

ME dYsHor gLt

AWS SDK & =7 &%= oFLiAfol= B2 AWS SDKoi| & 2 Ve 7|2 g =&

Tlof U&Lch

Ofm
I
o
X
2

N

olr

=S|

» AWS SDK for C++0{|A Aws::SDKOptionsE A&t it 7
« Q|50 M SDK for C++ AMH|A EE}0|ME 74

« ZE0IM AWS SDK for C++ A{H|A EEt0|ME 74

« AWS SDK for C++2| AWS 2| M

BI2RAE

0%

« AWS SDK for C++ X}Zd

5
« AWS SDK for C++ 21E & CMake Itz 0|E
« AWS SDK for C++0iMH 2ZZ 4 2 AIS
« AWS SDK for C++0{| A HTTP ZEI0|E A7 9|

+ AWS SDK for C++0i| X HttpClient &/ AWSClient7} AF2 3= 21&E2] AEZ| X0

« AWS SDK for C++0{|M AtE X} X[ libcrypto 2tO[EEHE| AHE

26


https://docs.aws.amazon.com/sdkref/latest/guide/
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AWS SDK for C++0{| A Aws: : SDKOptionsE A& &H Ht 1M

Aws : : SDKOptions FZA|0lE SDK 74 SM0| ZEE|o{ Q/&LICH Aws: : SDKOptionsE gt
SDK 1Mol 8Xe F& UM, ClientConfiguration #EX|E AWS MH|AQLS| EAI Mo &
Mg such.

Aws: : SDKOptionsQ| QIABIAE= Aws: : InitAPI & Aws: :ShutdownAPI HIMEH MY E LICH
= mw: R0 SYUBH QIABIAE F&3Hof FLC

S ME2 ME 7tsE E 7IXI M8 EoiELCH

ws: :SDKOptions options;
options.loggingOptions.logLevel = Aws::Utils::Logging::LogLevel: :Info;
Aws::InitAPI(options);
{
// make your SDK calls here.

ws: :ShutdownAPI(options);

« 7|2 HTTP 2EI0[AE HE 2| XHH 2|

ws: :SDKOptions options;
options.httpOptions.httpClientFactory_create_fn = [J(){
return Aws::MakeShared<MyCustomHttpClientFactory>(
"ALLOC_TAG", argl);

};
Aws: :InitAPI(options);
{

// make your SDK calls here.
}

Aws: : ShutdownAPI(options);

® Note
httpOptionsiE std: :shared_ptr CHAl 22X(UH &+ E£E= Lambda 340|121
ghe w&LIch 24 SDK WER| g4 WES HZ 2| #To| wilst= Ado HZel 2a
X7t ob & Mx|E|X| okt 7| H20i o248 Aloz RtstLCt HMEN 22X E st

SDK T 27


https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-core/html/struct_aws_1_1_s_d_k_options.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-core/html/struct_aws_1_1_s_d_k_options.html
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HHZ2 gE0o| s H sAE = M HZ 2 22k SEcof HEE g ¢
3l =7 S

o
[l =
AerL|Ct o MAtE =5t ot 7|82 Lambda £33 AIE AI&St= ZALCH

« 22 SIGPIPE HED Al

AL&3t04 SDK for C++& WEStE B¢ &1E MESE XIHsHok & LICH XHA]

curl 2 OpenSSL =1
EE M85l 2= B2 installSigPipeHandlerE trueE MHELICH

=
AR XIHE AE B
ws: :SDKOptions options;
options.httpOptions.installSigPipeHandler = true;
Aws::InitAPI(options);

{
// make your SDK calls here.

}
ws: :ShutdownAPI(options);

installSigPipeHandlerﬂ true@! B SDK for C++0{| A= SIGPIPE ¢l & FAlst

£ HSHE AFSELICH SIGPIPEO| CHEF REAMIEH LIE 2 GNU 2 AIX & AlOo|E ol M
Operation Error Signals& & X 35tMIL. curl $1E 2404 CHEt AFAIEH LIS 2 curl & AFO|E | MBE
CURLOPT_NOSIGNALE & XFHMI2.

curl 2 OpenSSLe| 7|& Elo|EE{El= ¥4 £0| 442 ZZE [ SIGPIPE A5 & T&5t0 &2
= A&LICH O|2{8F AlZ = o ZE 2[00 A XM EISHoF B LI Of curl 7S 0l CHEF REMIEH LIS 2
curl &l AFO|E 01| A libcurl thread safetyE Rt ZSHMIR. A5 BHE kS|

Eo{= Z ol Z2IFo|MHof Mxe
2 M2 2l0|E22|= SDKO| S5 40|22 0| S22 SDKO|| A5 o2 LR E| K| k&L Ct.

Q|2 0| A SDK for C++ AMH|A ZE}0|¢E FAd

IE QF oM B2 78 dEE MeElg = A&LIcH 70| IF oM ME|ZH ZE ofZ 27 0|0
TH0| MBELICH HRE RS 74 ME2 &4 2 HHESHHL HE ol SR AWS config IHAUR
HEg =+ JU&LICH 37 config U2 Z2Lo|2te B ol MY MEE fXlsto{ CHEEr &8 =
£ EHIAEo Cislf CHEEF #EE MSE + A&LITH

&7 40l ZR config T AHES EESHE0] 9o Cherst T2 a2He edofet of &2l ol4dol
U E 758 S SDK

Ao CHEt REMIEE HEE 2olE B
I2of| A SDK7} &rolst

=E olgt % 9
= 2E ddE HoiH AWS SDK & E—T‘ S EFLHA of Lot U= HH HZE X StMIR.

2| oM ZEt0IME 74 28


https://www.gnu.org/software/libc/manual/html_node/Operation-Error-Signals.html
https://curl.se/libcurl/c/CURLOPT_NOSIGNAL.html
https://curl.se/libcurl/c/threadsafe.html
https://docs.aws.amazon.com/sdkref/latest/guide/settings-reference.html
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AWS MH|A 0] @ stedH K] sliE AH|A 2| 2EI0|MEE QIAH 2f LICH
EtO|ME I KA T HS HIR S04 MH|A SEt0[AE0 CiEl S5 HEE F8E = U&LICHL

2 MHl& SEHOIHE0IE AWS BIF U X7 3 T2 X7 B LICH SDKE 0I5t 22 A3t
of BlaA0| BUE BIHIOR 2BE LU SUIE X2 3UOR R0l HYHLICE Ol2fet 242 2
+

CoM Zz2aeidl Ao 2 x|&5HHL

- B8 Mg dYote Yol CHE REMEF LIS 2 AWS SDK & =7 & & SHLHAMOI|AM B8 B
XHE HESM2

- 423 HeE AILE HA, SR A, S EHOE MM S CHLE +Z20lM 78 = U&L
Ct.

3. 28 config & credentials I}

« O] mbd AHof ek RiMIEt HEE LotEe{H AWS SDK & =7 & QFLHAol| Liet /IE S 7

e
mjo
ook
>
Q'I_l
x
FO

config % credentials I

4. SDK &4 T E KHAM|0|M MBst= 2E 7220l otR[2fof AbS ELICh

- 2T 22 dF S-ole TIEdol &Lt ZE, #E MY E= S/ config TH0AM 0|
BAIHo 2 x|HsHok EfLICE SDK7I Heet 782 &E + ol B2 API 2F0| HEIYo| A
g +~ A&LIC

(® Note
B4 He £ 7Y o]l g4 E MME He{d AWS SDK 2/ =31

X SDK7F
Bz etLiMol LEet /U= £ ’8’.'5* =

A= 0| A AWS SDK for C++ AMH|A ZEI0|ME 74

FHEE€ IE HolM 2YH Mele 22 7H HYe s ZEE A5t ol Z2|F 0| 2 XMEHEIL
Ct. SiiE o EZ2|AH 0| Lioll= 2 E AMH|A ECI0|ELS 22 74, EH AWS MH|A RO 2E
ZCI0|HE] CHEt +4 E= EX AMH|A EEI0|ME QAE A CHE Ao CHEF S M 0] JU&LICE.

3c L 2EtoIME 4 29


https://docs.aws.amazon.com/sdkref/latest/guide/environment-variables.html
https://docs.aws.amazon.com/sdkref/latest/guide/environment-variables.html
https://docs.aws.amazon.com/sdkref/latest/guide/file-format.html
https://docs.aws.amazon.com/sdkref/latest/guide/file-format.html
https://docs.aws.amazon.com/sdkref/latest/guide/settings-reference.html
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AWS SDK for C++0ll= OHZ 2|7 0|40l A] ALZ 5H= AWS AHIASH 43 B g3ts Jl5S MBste
AWS AMH|& S0l EEHA7+ -%+5|o+ 2l&LICH SDK for C++oll A= 7] Bato|HE TAIg
I.

g = ol ol=Ci3n £ 2 MY od8E Il RS&LCH

ClientConfigurationE= Z =AM CIAEASISI T 8% 4+ QE SDK
S ALITE 0| 2E|AE AR50 ZEA|Z S5 Amazon S30{| HAM|ASH=

Aws::Client::ClientConfiguration clientConfig;
clientConfig.proxyHost = "localhost";
clientConfig.proxyPort 1234;
clientConfig.proxyScheme = Aws::Http::Scheme::HTTPS;
ws::53::S3Client(clientConfig);

Aws::String accountId;

Aws: :String accountIdEndpointMode = "preferred";
bool allowSystemProxy = false;

Aws: :String appld;

Aws::String caPath;

Aws::String caFile;

struct {
RequestChecksumCalculation requestChecksumCalculation
RequestChecksumCalculation: :WHEN_SUPPORTED;
ResponseChecksumValidation responseChecksumValidation
ResponseChecksumValidation: :WHEN_SUPPORTED;

} checksumConfig;

ProviderFactories configFactories = ProviderFactories::defaultFactories;
long connectTimeoutMs = 1000;

struct CredentialProviderConfiguration {
ws::String profile;
Aws::String region;
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struct {
long metadataServiceNumAttempts = 1;
long metadataServiceTimeout = 1;
std::shared_ptr<RetryStrategy> imdsRetryStrategy;
bool disableImdsVil;
bool disableImds;
} imdsConfig;
struct STSCredentialsCredentialProviderConfiguration {
Aws::String roleArn;
Aws: :String sessionName;
Aws::String tokenFilePath;
std::chrono::milliseconds retrieveCredentialsFutureTimeout =
std: :chrono: :seconds(10);
} stsCredentialsProviderConfig;
} credentialProviderConfig;

bool disableExpectHeader = false;

bool disableIMDS = false;

bool disableImdsVl = false;

bool enableClockSkewAdjustment = true;

Aws::Crt::0ptional<bool> enableEndpointDiscovery;
bool enableHostPrefixInjection = true;

bool enableHttpClientTrace = false;

bool enableTcpKeepAlive = true;

Aws::String endpointOverride;
std::shared_ptr<Aws::Utils::Threading::Executor> executor = nullptr;
FollowRedirectsPolicy followRedirects;

Aws: :Http::TransferLibType httpLibOverride;

Aws: :Http::TransferLibPerformanceMode httpLibPerfMode =
Http::TransferLibPerformanceMode: : LOW_LATENCY;
long httpRequestTimeoutMs = 0;

unsigned long lowSpeedLimit = 1;

unsigned maxConnections = 25;

Aws::Utils::Array<Aws::String> nonProxyHosts;

Aws::String profileName;

Aws::String proxyCaFile;

Aws::String proxyCaPath;

Aws: :Http::Scheme proxyScheme;

Aws::String proxyHost;

unsigned proxyPort = 0;

Aws: :String proxyUserName;

Aws::String proxyPassword;

Aws::String proxySSLCertPath;

Aws: :String proxySSLCertType;
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Aws::String proxySSLKeyPath;

Aws: :String proxySSLKeyType;

Aws: :String proxySSLKeyPassword;
std::shared_ptr<Aws::Utils::RatelLimits::RateLimiterInterface> readRatelLimiter =
nullptr;

Aws::String region;

Aws::Client: :RequestCompressionConfig requestCompressionConfig;

long requestTimeoutMs = 0;

std::shared_ptr<RetryStrategy> retryStrategy = nullptr;

Aws: :Http::Scheme scheme;

unsigned long tcpKeepAliveIntervalMs = 30000;

std: :shared_ptr<smithy::components::tracing::TelemetryProvider> telemetryProvider;

Aws::String userAgent;

bool useDualStack = false;

bool useFIPS = false;

bool verifySSL = true;

Aws: :Http::Version version = Http::Version::HTTP_VERSION_2TLS;

struct WinHTTPOptions {
bool useAnonymousAuth = false;
} winHTTPOptions;

std::shared_ptr<Aws::Utils::RatelLimits::RatelLimiterInterface> writeRateLimiter =
nullptr;

static Aws::String LoadConfigFromEnvOrProfile(const Aws::String& envKey, const
Aws::String& profile,

const Aws::String& profileProperty, const
Aws: :Vector<Aws::String>& allowedValues,

const Aws::String& defaultValue);
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https://docs.aws.amazon.com/sdkref/latest/guide/feature-container-credentials.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-metadata.html
https://docs.aws.amazon.com/sdkref/latest/guide/feature-imds-credentials.html
https://docs.aws.amazon.com/sdkref/latest/guide/feature-imds-credentials.html
https://github.com/aws/aws-sdk-cpp/blob/main/src/aws-cpp-sdk-core/source/auth/AWSCredentialsProviderChain.cpp#L43-L86
https://docs.aws.amazon.com/sdkref/latest/guide/access.html
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CHS Aol E MRS A5t CHAI Al HMA XHH ZSHE = XS 35104 Amazon Simple
Storage Service 220|1EE g LICt.

SDKOptions options;
Aws::InitAPI(options);
{
const auto cred_provider =
Aws: :MakeShared<Auth: :SimpleAWSCredentialsProvider>("TestAllocationTag",
"awsAccessKeyId",
"awsSecretKey",
"sessionToken");
S3Client client{cred_provider};

ws: :ShutdownAPI(options);

ID 7H A

SDKE X4 5 20 SS0 23 28 J/EH 2 5 fEg 7
SDKiz RI2f Al REIE NEHLIT, o] 2842 3 EIRI 23 4

Aws::Client: CllentConflguratlonOHA‘I MM E Zetold

AWS SDK for C++ ElE& CMake I}2}0|E
O| AlMdof LIEl CMake TF2HO|E{E AF25104 SDK 2E A AR K|&EHLCH.

Ol M2 CMake GUI T T8 ALS 3171t BBZ0IM -DE AB3t0] MBY 4 UALICL 08 S

(® Note
ol2{8t mt2tO|E= SDK for C++ RHAM|Q| AA I =S YT 8 o AP EHLICH
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https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-core/html/struct_aws_1_1_client_1_1_client_configuration.html
https://cmake.org/

AWS SDK for C++ JHeER 7Hol=

=

+ ADD_CUSTOM_CLIENTS

+ AUTORUN_UNIT_TESTS

+ AWS_AUTORUN_LD_LIBRARY_PATH
+ AWS_SDK_WARNINGS_ARE_ERRORS
+ AWS_USE_CRYPTO_SHARED_LIBS
+ AWS_TEST_REGION

+ BUILD_BENCHMARKS

+ BUILD_DEPS

+ BUILD_ONLY

+ BUILD_OPTEL

+ BUILD_SHARED_LIBS

+ BYPASS_DEFAULT_PROXY

+ CPP_STANDARD

+ CURL_INCLUDE_DIR

+ CURL_LIBRARY

« CUSTOM_MEMORY_MANAGEMENT
» DISABLE_INTERNAL_IMDSV1_CALLS
« ENABLE_ADDRESS_SANITIZER

« ENABLE_CURL_LOGGING

« ENABLE_HTTP_CLIENT_TESTING

+ ENABLE_RTTI

+ ENABLE_TESTING

« ENABLE_UNITY_BUILD

+ ENABLE_VIRTUAL_OPERATIONS

« ENABLE_ZLIB_REQUEST_COMPRESSION
+ FORCE_CURL

+ FORCE_SHARED_CRT

+ G

* MINIMIZE_SIZE
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* NO_ENCRYPTION

* NO_HTTP_CLIENT

« REGENERATE_CLIENTS
« REGENERATE_DEFAULTS
* SIMPLE_INSTALL

« TARGET_ARCH

+ USE_CRT_HTTP_CLIENT
+ USE_IXML_HTTP_REQUEST 2
« USE_OPENSSL

« USE_TLS_V1_2

« USE_TLS_V1_3

ADD_CUSTOM_CLIENTS

APl HolE 7|dte = 2|o[o| Eto|EE YWESLICH He|E code-generation/api-
definitions ZCof i X|8t & 0| 214+ E cmakeOl TIESIMI2. cmake A EHH|0I A 2EI0|HEE
M50 Weof ot CIAE{2[2 Z & AIZLICE Ol= £3] API Gateway MH|A & 5tLIE A 57|
?l5ll C++ 2EI0|HEE MEE M RSELICH ofl:

DADD_CUSTOM_CLIENTS="serviceName=myCustomService,version=2015-12-21;serviceName=someOtherServic

® Note

ADD_CUSTOM_CLIENTS mt2t0|E{E At&35t242 Python 2.7, Java(JDK 1.8 0[4f) & MavenO|
Mx|Elo] QT PATHOI Z & E|oq Qlo{of & L|C}.

AUTORUN_UNIT_TESTS

o

NGl e dE = HR EHAEE XIS 2 A™ELIC

o
1l
o
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https://aws.amazon.com/api-gateway
https://www.python.org/downloads/
http://openjdk.java.net/install/
https://maven.apache.org/
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7|2k

ON

AWS_AUTORUN_LD_LIBRARY_PATH

CMakeZ XI5 AE|= QU EHAEE 2|8 LD LIBRARY_PATHO| £7te A2 lL|C} MAHol=l &
Mol A2 XY HENR 2lolE2|7F e st A0l o| B2 E M™HEELIC

ot
(EXtY) -

N/A

AWS_SDK_WARNINGS_ARE_ERRORS

ONQ! AR AmUe|{ Z1E 2FE MElgLich A Hule{Lt E5IX| &2 Hut ol 2 F7F 73
IlE ZR 0|2 oFF2 MMl EMIR
2t
ON | OFF
71874
ON

AWS_USE_CRYPTO_SHARED_LIBS

FindCrypto7t 3¢ &3} 2to|E2|E AFESHES ZAELICHEY 2lole
Al BUILD SHARED LIBS M™HE Al235l24{H 0| SME OFF=2 QQE*LIEL

ON | OFF
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AWS_TEST_REGION

E& HAE AFZE AWS 2L

(EXtY) -
724

N/A

BUILD_BENCHMARKS

ox

ONQ! Z2 HiX|otg A otels weghL|ch

4

ON | OFF
71242

OFF

BUILD_DEPS

o

NOI B2 EHA B4 42 W BLICH

N

F
A

o

ON | OFF
7|E7I-

L— HA

ON

BUILD_ONLY

Ar8% Zeto|HED YI=E 8t L|C} aws-cpp-sdk-transferet Z2 4
BUILD_ONLYE= 3t9 &% Z2I0|E E44 S B F &QIstL|CH E5 MEdst
g Y RILEHAET U= B2, 0|8 LEELICH Ol= MOIZE() & Z

LICt. of:
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-DBUILD_ONLY="s3;cognito-identity"

@ Note

84l SDK 2 =@l aws-sdk-cpp-core= BUILD_ONLY O{7HE#d~0| Z}t &
Euct

2
>
=)
og
0z
e
In

BUILD_OPTEL

40
b
2
mjo
do
ro
to
Mk
14
u
=
[m
L]
-
o
mo
n
N
o
r
o

ONRl &

BUILD_SHARED_LIBS

7|2 M3 CMake SM2 2, 7tAI DS I8l 07[0fl EA|ELICEH ONRI B2 S 7 Eo|EEIE Y=
ottd, 2 K| o2 42 dX elol2gq2lgt dEghLch.

® Note

SDKO|
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2
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Z235t242d SDKE AF835t04 2 & 2= CHalofl CHSH USE_IMPORT_EXPORT
I C}.
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BYPASS_DEFAULT_PROXY

o

NQ! A< IXmIHttpRequest2E AISE I A|ARIO| 7|2 ZEA| MHE 3|8 LCt.

F
A

oN

ON | OFF

N
i
=

CPP_STANDARD
C++ 14 2117 T = H|0|ALQ} & AFRE AF2AF XXM C++ EE S X|™EHL|CH
Zt

111417

71242

11

CURL_INCLUDE_DIR
libcurl 47t Z&El curl include CIEE{2| 2] A2 L]|C}.

7k
HA

MEHS include CIEE 2| EAHY B2 ILICE 0:D: /path/to/dir/with/curl/include

7|2k

N/A

CURL_LIBRARY

AZE curl 2to|EE4E| Tt el ZZILIC O] 2to|EEHE|= ofEE|Fo|Mel @ F Abgol et HH
2tolEE{E| EE= 7HX 27| Eto|EElY = /U &LCH.
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7t
HA

curl ZtolE 42| mto| EXtY BZ. oil:D: /path/to/static/libcur/file/ie/
libcurl.lib.a

7182t

N/A

CUSTOM_MEMORY_MANAGEMENT

AMEX XIE HZE| 2E|RHE At8stEd™ 22 1=
L O|AE ALt 5 ALEX} f A

MuELC BE STL 980l AR x| 8 o
x|% g
of M DLL OHHAS 9Iah STL B

oH
= U&LCh g8 022 MYt T Windows

i 0*

M5 94740| ONQ! 4D AL X|E HE 2| BElE 7|2XO 2 off(0)2 AHELICH S5 ¢4Z0] OND
29 ASX AIH HZE| Bals 72RO 2 on(1)22 MNEIH T4 DLL 8 U 82 SR 7 L x|

2 2UR| 27 E YX[ste{H L ALE MAM|0|A ST 2L(0 == 1) AFSsloF gfLich

SDKO| A £33t atet2 x{2|& A& o2 2| 2 2|AHE Mx|5iE{T SDKo|| |E st 2 E 2l= clabof
CH3H -DCUSTOM_MEMORY_MANAGEMENTE A3 USE_AWS_MEMORY_MANAGEMENTE Zo|aH{of &
L|C}.

DISABLE_INTERNAL_IMDSV1_CALLS

ONQI B¢ QIAEA HEHO|E AMH|ALS| V1 APIO CHEH LHR Z& 0| - E[X| pf&LICH OFFR B¢
IMDSv2 £ £ 0| A5t IMDSv2 £ 0| IMDSv1 AFE S 2 CHAIE LICH IMDSv1 2 IMDSv201 CHEt
KtMIEH LHE 2 Amazon EC2 AHE B MM QA EIA HEIC| OB MH[AE AFE 50 QIAEA H|E
CilO[Efoi| AMIAE 2

E M ZshM2.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-metadata.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/configuring-instance-metadata-service.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/configuring-instance-metadata-service.html

AWS SDK for C++

JHeER 7Hol=

ENABLE_ADDRESS_SANITIZER

o

NPl A< gcc EE&= clang0il CHEH Address Sanitizerg Z3L|Ct.

F
A

oN

ON | OFF

7|22t

OFF

ENABLE_CURL_LOGGING
ONQ! AR curle] LHE 235 SDK 2H+Z 1nto|= & 2|gLct.
2k

ON | OFF
7|E7I-

L— HA

OFF

ENABLE_HTTP_CLIENT_TESTING

o

NQl AL sliE HTTP Z2}0|E EAE A

D{I:I
IlJIO
ne
[N
Q'I_l
d!
=
0%
o
r
[ul

N

F
A

o

ON | OFF
71242

OFF

ENABLE_RTTI

HEIY 8 HE(RTTIE 4355S SDK

I
=

ON | OFF

e e x| o{F & Mo{F LIt
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7|2k

ON

ENABLE_TESTING

SDKEE & A EHAE U ST HAE Z2MEE Y gX| 047 & AMo{&Lch

4

N

F
A

o

ON | OFF
71242

ON

ENABLE_UNITY_BUILD

ONQI 2 CHEE 0| SDK 2H0|=Bi2ls shikel MA4%! . cpp THUZ W EILICH Of| 5134 &1 2
ol=2ial 2717t 4Z5) BOIET W ATl BEE + 2Lt

7t
HA

ON | OFF

7|22t

OFF

ENABLE_VIRTUAL_OPERATIONS
O| mzl0|E{s Aitdoz I = MME 2|5 REGENERATE_CLIENTSS}F &7 2 s &hct.

ENABLE_VIRTUAL _OPERATIONS7} ONO|1l REGENERATE_CLIENTS7} ONQ! AL MH|A ZEI0|HE
O| Bt ptad gt = virtual 2 EA|IEL|CH

ENABLE_VIRTUAL_OPERATIONS7} OFFO|X REGENERATE_CLIENTS7} @/ ONZAL virtuale &
g0l FI7HEIX| eto{ MH|A EEI0|ME EelAE final2 EAIELICH

ENABLE_VIRTUAL_OPERATIONS7} OFFQ! ZB< SDKE AT Al gec & clang0il CHEY -
ffunction-sections 2! -fdata-sections ZAute| Zefa2 = F7+ghL]ct.

KM B L2 2 GitHub2| CMake ItEHO|E{E &I E AL,
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https://github.com/aws/aws-sdk-cpp/blob/main/docs/CMake_Parameters.md#enable_virtual_operations
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7t
HA

ON | OFF
7|E7I-

L— HA

ON

ENABLE_ZLIB_REQUEST_COMPRESSION

X|HetE MHlAo| B2 QYE 2RIXTL AFEHLUCH S&5H0| M8 7t58 82 7IEX™

Lot

0 St

u 0n
Htok

0x 0Ir
i mo

7|
I.

I
=

ON | OFF

7182t

ON

FORCE_CURL

Windows o 2t S ElLICE ONQI B2 7|2 WinHTTP CIO|E & 324t Chdl curl 22t0|1EE ZA
2 AELCE.

7t
HA

ON | OFF
|E7I-

L— HA

OFF

FORCE_SHARED_CRT

ONQ! Z2 SDKE= C HEtYo| SHo =2 A4
K A s

= = ) [
SD ol O HT 38t E flal ERet 827t M'%)% AP%E*L—IEL
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https://msdn.microsoft.com/en-us/library/windows/desktop/aa382925%28v=vs.85%29.aspx
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7|2k

ON

G
Visual Studio £F M 2! Xcode Z2HME 50| 4E olE[HES MAsHLICT

Windows 04|:
-G "Visual Studio 12 Win64"

KEMEH LHE 2 siiY E31& 2| CMake HBAME HZ M.

ol

MINIMIZE_SIZE

ENABLE_UNITY BUILDS| 49| EI&rlL|Ct ONQI AL 0| M2 ENABLE_UNITY_BUILD 2! &7}
Hio|L2| 37| A MHEE & MdstEhLct

7k
HA

ON | OFF

7|E7I-

L— HA

OFF

NO_ENCRYPTION

ONR! B2 7|2 EHEE 253t 7340| 2to|EE 2|0l WY E|X| ot =5 #fLICH 0] 7|2 ON2 = M

Mt aH et e st THE FUY 4 st
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NO_HTTP_CLIENT

ONe! 75'—?— 7|8 ESHELE HTTP EE}OI‘?_*EH etolE2{2(of LW E[X| =5 & LICH ONQ! Z2 AtA

ON | OFF

7|82t

OFF

REGENERATE_CLIENTS

ONQ! Z2 o] mietO|EE MMEE ZEE 25 AMX|SHD code-generation/api-definitions &
HolM E2t0|ME CIME{Z|E MELICEH of:

-DREGENERATE_CLIENTS=1

(@ Note

REGENERATE_CLIENTS It2t0|E{& A& 3tE4d™ Python 2.7, Java(JDK 1.8 0|4}) 2 MavenO|
Mx|Z|of QT PATHO|| & E|o{ QlofoF &L}

REGENERATE_DEFAULTS

ONQl Z< o] Et0|E s HHEE 7|8 ZEE 25 MX et code-generation/defaults EH0
M EFAl gLt off:

-DREGENERATE_DEFAULTS=1

@ Note

REGENERATE_DEFAULTS It2t0|E{E A& 3StE{E Python 2.7, Java(JDK 1.8 O &) &
MavenO| A x|=|0{ Q!1 PATHOI ZE & =|o{ Qlo{oF BrLct.
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https://www.python.org/downloads/
http://openjdk.java.net/install/
https://maven.apache.org/
https://www.python.org/downloads/
http://openjdk.java.net/install/
https://maven.apache.org/
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SIMPLE_INSTALL

ONQl A2 Mx| ZZ2ZMHA &5 bin/ & 1ib/ of2Hol| ESHEYE 7+ CIHEZ|7F HME|X| f&LICH B
U Mx| C|HE{2|0|M CHE ZSHE 2E|A S +8dl ok 5t B OFFZ2 MM ghLct.
ZF
HA
ON | OFF
7|2k
ON
TARGET_ARCH

TARGET A CH7+ ANDROIDQ! A2 F7I SME AI2E £ U&LICH Android CMake B

I
=

WINDOWS | LINUX | APPLE | ANDROID

USE_CRT_HTTP_CLIENT

ON°._| 75'% =5 HEIY HTTP 20| E 7 AL £/, WinHttp 2! libcurllt Z2 BlIHA| A|AEI2 HE
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USE_IXML_HTTP_REQUEST_2

Windows0|2F = EL|CE ONQI B HTTP AE404| com Z4Al| IXmIHttpRequest2E At & LICEH
7}
HA

ON | OFF

71842

>

OFF

USE_OPENSSL

ON@! Z% SDK= OpenSSLE2 AtE5t0 HEStD, I K| A2 B awslabs/aws-1cE AFSEL
C}. AWS-LCE AWS %* 3t &0l AWS & 1 ZHZ 2[5 R X| HElsts HE &35 2tol=22{2|LIC.
O| m2t0|E{E OFFE st A|AH 7|& C|ZE{2|0 OpenSSL CHAI AWS-LC7F AX[ELICH AlA

2ol OIEIIOpenSSLOI Mx|E|0] U= FRol= AH8SHX| OtMI2.

7k
HA

ON | OFF

7182t

ON

USE_TLS_V1_2

NQ! ZR HTTP 22t0|HE0|A] TLS 1.28 X8|t

o

N

F
A

o

ON | OFF
71242

ON

USE_TLS_V1_3

ONQ! ZL HTTP ZZI0|1E M TLS 1.32 M &fLC}.
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https://github.com/awslabs/aws-lc
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Android CMake 24 2! S M

SDK2| Android 2lE & MMst= 4
groict.

(TARGET_ARCH7} ANDROIDE AME 74Q) O} H4E AR

40

|

+ ANDROID_ABI

+ ANDROID_BUILD_CURL

+ ANDROID_BUILD_OPENSSL

+ ANDROID_BUILD_ZLIB

+ ANDROID_NATIVE_API_LEVEL

+ ANDROID_STL

+ ANDROID_TOOLCHAIN_NAME

+ DISABLE_ANDROID_STANDALONE_BUILD
« NDK_DIR

ANDROID_ABI

Androidoi| 2t S ElL|CH I E & £248 Application Binary Interface(ABI)Z A|0{&fLIC}

(® Note
2 E &8 Android ABI 2t 0] 23R X|#HElE A2 oteLict

arm64 | armeabi-v7a | x86_64 | x86 | mips64 | mips

Android CMake #H= 2! M 57
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7|2k

armeabi-v7a

ANDROID_BUILD_CURL

Androidoi| 2t SHEEILICH ONQ! B curl= &l=8tL|Ct.

7t
HA

ON | OFF

N
M
=

ANDROID_BUILD_OPENSSL

Androidoi| 2t S EILICt ONQ! A< OpenssliTt 2EFLICY.

7t
HA

ON | OFF

N
M
=

ANDROID BUILD _ZLIB
Androidof| 2+ SHEEILICH ONQI! B ZIibT 2 E=ghL|C}.
2k

ON | OFF

71212

ON
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ANDROID_NATIVE_API_LEVEL

Androidoi|2F s ElL|Ct SDK7} HEE [ AEE APl =& & FNo{&fLICt. ANDROID_STLS
gnustlZ et B9 ZE APl &2 MEHE o U&LICH libc++E A8t 82 £[4 21 0|2
gL

APl =& & A8slof

7184

>

MEHSE STLO] 2t CHELCt.

ANDROID_STL

Android0i|2F s S ELICE. SDKO|M At&st= C++ & Eto|EE{E[e] SFE M o{&rLct.

/A Important
gnustl SME AISst= B2 SDK Lol s X7 g = JA&LICH libct+_shared
£ libc++_static2 At&dt= 0| E&LICH
7}

o
>

libc++_shared | libc++_static | gnustl_shared | gnustl_static
7|24

libc++_shared

ANDROID_TOOLCHAIN_NAME

Androidof| 2F sHEElLICt. SDK Z=0i AtE El= Aot Y E Ao{ghct

(® Note
Android NDKOlAM GCC7t O O|& HEE|X| ko2 7|27 A5t 0| E&LICH

7|2k

standalone-clang

Android CMake fi4= 2 &M
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DISABLE_ANDROID_STANDALONE_BUILD

Androidoi|2F SHEElLICH 7|2Xe =2 Android HIE = NDK A3 EEE S5l +9E S&H clang 7|48t
TR A2 AFELICH RHA EF MRS AF235tE{H 0| 2M2 ONSE ALt
ek
ON | OFF
7|2k
OFF
NDK_DIR
Androidof| 2+ SHEH=|L|C} Bl= A|AEI0| Android NDK2 A2 [ AF28t RiXio| AZE X|&EtL|Ct. 7|
EMo =z e AABRE Ol H7F MHE|X| f2 B9 £ #(ANDROID_NDK)E & QI L|Ct

AWS SDK for C++0{A 24 724 2 AL

AWS SDK for C++0{|= A& S0l SDK7| =& 20| HZEE MHEste #8 7Isd 220 &
Z|of J&LIct 242 gd35}t5tE4™ SDKOptions2| Loglevel 2 OHEE|AO|MH0| ME st &M =&
o2 MAErL|Ct.

ws: :SDKOptions options;
options.loggingOptions.loglLevel = Aws::Utils::Logging::LoglLevel::Info;

MEHSEE £ Ql= MM £=FE2 77FXIQLICE 7|22t 2 0ffO|H 0| B 217 MMEEIX| k&L Ct.
Traces 7H%& & AM|8t HEE MMSIH, Fatal2 x|HWAQl 2 F AENOF H 5= £|ATHO| HIA|X|BH

Z 2|70l 22 0] &3t E|™ SDKE aws_sdk_<date>.log2| 7|& 0|8 X|H mi&dof a2t
A ot ClREEZo 20 IS MEELICH MFAOIF XIH SMeE HHEIEO U2 2O
ot 2k e = AN 2I5H oHAlZHolCE 2 2 HE LICH

SDKQ| Al HT2 7|2 AWS & HEIR(CRT) 2tol=22{2lof M™ o o|Estn A&Lct
O|ExH2|= SDK 7t & 7Ist 7|2 &2 NS ELICH CRT 2t0|EHE[0M & dlst=E 2E E:L H|
AR 7|2% 02 SDK for C++2 Z|C|AMEIL|C}H SDK for C++0] CHEl XAt 20 £ZF 4 22
AlAE0| CRTOIE MEELICH

i Ty
L
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?| oMol CRT= LogLevel: :InfoE &&6tH S8 Tt Info =E2ZE HAIXIE 2L L

.I.

E2dg €L ol 2 mie=2 ||:| M3t7HLE CRTL| HIA|IX|Of| CHal M2 CHE 23 &2 M5H04
crojle HE"*Q Ao 2 Q&LICH 22 NE 5 AH MK EE= CRT
‘?';“?';‘ KEELICE 0o E E04, CRT =30 CHSHMBF 22 £=F

options.loggingOptions.crt_logger_create_fn =
[JO{ return
Aws: :MakeShared<Aws: :Utils::Logging: :DefaultCRTLogSystem>("CRTLogSystem",
ws::Utils::Logging::LoglLevel::Warn); };

MEHRMO 2 TnitializeAWSLogging HMEE AI835t™M DefaultLogSystem2] ”AI FEI 23
£ Mofg = J&LICH 21 1Y 0| MFAE 75 HL £33 npd CHal AEZIS = E[C(3|
Mg = &Lt

Aws::Utils::Logging: :InitializeAWSLogging(
Aws: :MakeShared<Aws::Utils::Logging: :DefaultLogSystem>(
"RunUnitTests", Aws::Utils::Logging::LoglLevel::Trace, "aws_sdk_"));

£ = DefaultLogSystem2 AFE35t= CHAl Ol HHMEE AL&3t04 AHxl| 22 732 M3
L|C}.

o

30
o>

A
=

InitializeAWSLogging(Aws: :MakeShared<CustomLoggingSystem>());

InitializeAWSLogging HIMEE E&8 A< ShutdownAWSLoggingE E &30 T2 F=
Al B[ &AE SiAE = U&LICH

ws::Utils::Logging: :ShutdownAWSLogging();

ZZLEME

;i

S EHAE oA

#include <aws/external/gtest.h>

#include <aws/core/utils/memory/stl/AWSString.h>
#include <aws/core/utils/logging/DefaultlLogSystem.h>
#include <aws/core/utils/logging/AWSLogging.h>
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#include <iostream>

int main(int argc, char** argv)

{
Aws::Utils::Logging::InitializeAWSLogging(
Aws: :MakeShared<Aws::Utils::Logging: :DefaultLogSystem>(
"RunUnitTests", Aws::Utils::Logging::LoglLevel::Trace, "aws_sdk_"));
::testing::InitGoogleTest(&argc, argv);
int exitCode = RUN_ALL_TESTS();
Aws: :Utils::Logging: :ShutdownAWSLogging();
return exitCode;
}
AEXt XIH ZZE I8t Aws: :Utils::Logging: :DefaultLogSystem?| 59 EHA of A
Cl2 T == AWS SDK for C++2| Y291 Aws: :Utils: :Logging: :DefaultLogSystem ZE{AE
2 2oiAR BERSHE YHES EoiELICt o] tlMoME ProcessFormattedStatement 7H4 &
+& MEolstod EZE AHSRF XEELICH

Aws: :Utils::Logging: :DefaultLogSystem AWS SDK for C++2| 042 E2HA & StLIE, At
A XY 242 25 Aws: :Utils::Logging: :LogSystemInterface2 59 EcilAZ EFE
L|Ct.

class LogSystemOverride : public Aws::Utils::Logging: :DefaultlLogSystem {
public:
explicit LogSystemOverride(Aws::Utils::Logging::LogLevel loglLevel,
const Aws::String &logPrefix)
: DefaultLogSystem(loglLevel, logPrefix), mLogToStreamBuf(false) {3}

const Aws::Utils::Stream::SimpleStreamBuf &GetStreamBuf() const {
return mStreamBuf;

void setlLogToStreamBuf(bool logToStreamBuf) {
mLogToStreamBuf = logToStreamBuf;

protected:

void ProcessFormattedStatement(Aws::String &&statement) override {
if (mLogToStreamBuf) {
std::lock_guard<std::mutex> lock(mStreamMutex);
mStreamBuf.sputn(statement.c_str(), statement.length());
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}

DefaultLogSystem: :ProcessFormattedStatement(std: :move(statement));

private:
Aws::Utils::Stream::SimpleStreamBuf mStreamBuf;
// Use a mutex when writing to the buffer because
// ProcessFormattedStatement can be called from multiple threads.
std: :mutex mStreamMutex;
std::atomic<bool> mLogToStreamBuf;

};

int main(int argc, char **argv) {
Aws: :SDKOptions options;
options.loggingOptions.loglLevel = Aws::Utils::Logging::LoglLevel::Trace;
auto logSystemOverride = Aws::MakeShared<LogSystemOverride>("AllocationTag",

options.loggingOptions.loglLevel,

options.loggingOptions.defaultlLogPrefix);
options.loggingOptions.logger_create_fn = [logSystemOverride]() {
return logSystemOverride;

1Y

Aws::InitAPI(options); // Call Aws::InitAPI only once in an application.
{

Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region (overrides config file).

// clientConfig.region = "us-east-1";

Aws::S3::S3Client s3Client(clientConfig);

logSystemOverride->setLogToStreamBuf (true);
auto outcome = s3Client.ListBuckets();
if (loutcome.IsSuccess()) {
std::cerr << "ListBuckets error: " <<
outcome.GetError().GetExceptionName() << " " <<
outcome.GetError().GetMessage() << std::endl;

logSystemOverride->setLogToStreamBuf(false);
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std::cout << "Log for ListBuckets" << std::endl;
std::cout << logSystemOverride->GetStreamBuf().str() << std::endl;
ws: :ShutdownAPI(options);

return 0;

A o A= GitHubol| M 2 QISHMIR.

AWS SDK for C++0{|AH HTTP S2}0|HE K% 9|

Windows2| 7|2 HTTP 220/ EE WinHTTPRILICI. CIE ZE ZE1EQ| 7|2 HTTP E2I0|HEE
curl 2 LIC}.

MEHMO = MH|A ZEI0|HE S| MdRtol HMEE AF&XF X| HttpClientFactoryE 24445t04
HTTP 2c0|ME 7|22 AHolg = U&LICH HTTP E2+0|AMEE RHEHQISHEAH curl X|HE F
7+5t04 SDKE Y =3Hok &L|Ct. Curl X2 Linux2t macOSoi| A 7I%’<49§ 2= 2| X[ 2F, WindowsOf|
Me F7F AP 2 g LT curl X|#HE F7+610 Windows0l| A SDKE LE5t= B of CHE XHA|
8t LI WindowsO|A AWS SDK for C++ 2= MME R X FHAMIL.

AWS SDK for C++0i{A HttpClient 2! AWSClient7} AFE3SHE &
F2d AEZ| X0

7l2Mo2 ZE SH2 stringbufol M X|5t= 2 AERIE MASE
2 MAo|E & 93;!% L|C}. 0 & £01 Amazon S3 GetObJ tE A8 &¢

//! Use a custom response stream when downloading an object from an Amazon Simple
//! Storage Service (Amazon S3) bucket.
/N

\param bucketName: The Amazon S3 bucket name.

\param objectKey: The object key.

\param filePath: File path for custom response stream.

\param clientConfiguration: AWS client configuration.
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\return bool: Function succeeded.

*/

bool AwsDoc::SdkCustomization::customResponseStream(const Aws::String &bucketName,
const Aws::String &objectKey,
const Aws::String &filePath,
const

Aws::Client::ClientConfiguration &clientConfiguration) {

Aws: :S3::S3Client s3_client(clientConfiguration);

Aws::S3::Model: :GetObjectRequest getObjectRequest;
getObjectRequest.WithBucket(bucketName).WithKey(objectKey);

getObjectRequest.SetResponseStreamFactory([filePath]() {
return Aws: :New<Aws::FStream>(
"FStreamAllocationTag", filePath, std::ios_base::out);
1);

Aws::S3::Model: :GetObjectOutcome getObjectOutcome = s3_client.GetObject(
getObjectRequest);

if (getObjectOutcome.IsSuccess()) {
std::cout << "Successfully retrieved object to file " << filePath << std::endl;

}
else {
std::cerr << "Error getting object. "
<< getObjectOutcome.GetError().GetMessage() << std::endl;
}
return getObjectOutcome.IsSuccess();
}
(® Note
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of 53t 20| OpenssLol A& A X|H T oz FBHEILICH o8
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+E 78 = U&LULL F ZE ¢
= EEE 2d5t7| ?Iat AWS-LC 2tO|EEE|E FIPS ZEZ ALEH =+ Q!

£ 04 off Z 2|70 M0 M FIPS
&L|C}.

SDK for C++0i| AF&E X} X[ libcryptoE LESH= W
127: liberypto 2HO|EEHE| YE == 7K 7|

AWS-LCE liberypto 2tO|EEHE[E CHAME = 4= & 7t X[ 00| X|Bt, OpenSSL EE= OpenSSLIt S
g HfZ EO|2tH FSI0|E AHSE += /U&LICH.

SDK for C++2t 1 352 CRTE 25 2353} 7|50 liberyptoE AHE3IH, & Ct St H4Alo=
B8 xelatoF FLCt SDK for C++&= 2% 0| SDKQ| CRT S3 7|52 AHE3t=X| o2 et F
7tX| CHE HTTP 22t0o|MEof o|EFLICt £5| CRTE AIEF AIHol| =7|3tEl= TLS #32! s2nof|
O|E#fLICt SDKS s2n B 2% BUILD_SHARED_LIBS Ztoil Z##|8{0] 3% liberypto 2HO|E 42| At
22 ZHstE cmake TH2HOIE{E MBS ELICH YBtA o2 CRT HTTP 22t0|HE St Ut HTTP 22t
O|1E 7} SUSt liberyptoE AFSHE S MASHE ZWO| HIEHRIEILICH 0| B2 ¥Z 25 S454 E|
Ol A OpenSsL& & ZsHol &2 o|0[FfLICt SDKE= AWS_USE_CRYPTO_SHARED_LIBS & S3f,

s2n(CRT 7|8t £&8)2 S2N_USE_CRYPTO_SHARED_LIBSE £l 0| M3 gfLiCt & 2lol=2&{2|
Ho| o|E M Sl AR SUSHH YetHo = LR[S T HHE|X|EH BAIMOR Ch=2H MUE =

T &Lt

o€ S04 AWS-LCE libcrypto EHO|EE{E|2 A2 5lE{E Ch=a Zo| Y= gfuc.

git clone --depth 1 -b fips-2022-11-02 https://github.com/aws/aws-1c && \

cd aws-1lc && \

mkdir build && \

cd build && \

cmake -G Ninja \
-DCMAKE_INSTALL_LIBDIR=1ib \
-DCMAKE_INSTALL_PREFIX=/1lc-install .. && \

cmake --build . && \

cmake --install . && \

rm -rf ./* && \

cmake -G Ninja \
-DBUILD_SHARED_LIBS=0N \
-DCMAKE_INSTALL_LIBDIR=1ib \
-DCMAKE_INSTALL_PREFIX=/lc-install .. && \

cmake --build . && \

cmake --install .
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2EHAH|: AAO0IM curl 2= 3F7HLE liberypto 2HO|E24217F Z&HE! curl HIE AL

SDK for C++& AL&sE{H HTTP R E s A|AR HTTP 2EI0|ME T AR|E|o] R{o{oF EFL
Ct HTTP 220|ME = M3 liberypto2 HESHOF BLICEH HTTP 22H0|HEE TLS &S &
S35 2 2 liberypto 2HO|E 22|17t AFSEILICE

CHS ool = AXIE AWS-LC -HTE AFE 3104 curl 2H0|EB{2|E CHA| 2EFLICE

git clone --depth 1 -b curl-8_5_0 https://github.com/curl/curl && \

cd curl && \

autoreconf -fi && \

mkdir build && \

cd build && \

../configure \
--enable-warnings \
--enable-werror \
--with-openssl=/1lc-install \
--prefix=/curl-install && \

make && \

make install

3EHA: liberypto &! curl 2HO|EZHE[E AF& 3104 SDK El=

libcrypto 2! curl OFE|HEE AF235104 SDK for C++2 EIEE = QI&LICH 0] SDK

O|A| o|Fol| AAdst
ot &3t 7|50l ALK K| liberypto 2HOIE B EIE AFREFLICE

| — —
Hes=2E

git clone --depth 1 --recurse-submodules https://github.com/aws/aws-sdk-cpp \

cd aws-sdk-cpp && \

mkdir build && \

cd build && \

cmake -G Ninja \
-DCMAKE_PREFIX_PATH="/curl-install;/lc-install;" \
-DBUILD_ONLY="s3" \
-DCMAKE_INSTALL_PREFIX=/sdk-install \
-DAUTORUN_UNIT_TESTS=0FF .. && \

cmake --build . && \

cmake --install .

Docker O|O|X|0f| 25 S&

CHE MZ Docker I} 2 Amazon Linux 2023 & ZF0iM O|2{8t EHAHIE F 35t e HoiELICH
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# User AL2023 Base image
FROM public.ecr.aws/amazonlinux/amazonlinux:2023

# Install Dev Tools
RUN yum groupinstall -y "Development Tools"
RUN yum install -y cmake3 ninja-build

# Build and install AWS-LC on the fips branch both statically and dynamically.
RUN git clone --depth 1 -b fips-2022-11-02 https://github.com/aws/aws-1c && \\
cd aws-1lc && \\
mkdir build && \\
cd build && \\
cmake -G Ninja \\
-DCMAKE_INSTALL_LIBDIR=1ib \\
-DCMAKE_INSTALL_PREFIX=/1c-install .. && \\
cmake --build . && \\
cmake --install . && \\
rm -rf ./* && \\
cmake -G Ninja \\
-DBUILD_SHARED_LIBS=0N \\
-DCMAKE_INSTALL_LIBDIR=1ib \\
-DCMAKE_INSTALL_PREFIX=/1lc-install .. && \\
cmake --build . && \\
cmake --install .

# Build and install curl targeting AWS-LC as openssl
RUN git clone --depth 1 -b curl-8_5_0 https://github.com/curl/curl && \\
cd curl && \\
autoreconf -fi && \\
mkdir build && \\
cd build && \\
../configure \\
--enable-warnings \\
--enable-werror \\
--with-openssl=/1c-install \\
--prefix=/curl-install && \\
make && \\
make install

# Build and install SDK using the Curl and AWS-LC targets previously built
RUN git clone --depth 1 --recurse-submodules https://github.com/aws/aws-sdk-cpp \\
cd aws-sdk-cpp && \\

Docker O|O|X|0of| 25F S& 68
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mkdir build && \\

cd build && \\

cmake -G Ninja \\
-DCMAKE_PREFIX_PATH="/curl-install;/lc-install;" \\
-DBUILD_ONLY="s3" \\
-DCMAKE_INSTALL_PREFIX=/sdk-install \\
-DAUTORUN_UNIT_TESTS=0FF .. && \\

cmake --build . && \\

cmake --install .
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AWS SDK for C++2 AF25t= 2 E ol Z2|7|0|Mol= aws/core/Aws . h T 0| Z & E|o{of & L|C}.

AWS SDK for C++& X 7|3}5t24H Aws: : InitAPIE S &80 gLICh ofZE|FH 0|M0| BRE7| H
0 SDKE B2 35t24™ Aws: : ShutdownAPIE S &4l oF & LICH Zf HIMEE= Aws: : SDKOptionsQ|
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#include <aws/core/Aws.h>
int main(int argc, char** argv)
{
ws: :SDKOptions options;
Aws::InitAPI(options);
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// make your SDK calls here.

}
Aws: :ShutdownAPI(options);
return 0;
}
SDK for C++ X aliF SHE2 C++ X AN E MS5t0 B AA ®H7| &M= C++ EE0 [HE}
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PutObjectAsync 2&0i= 85 =2 2 &+ uploadFileAsyncFinishedod| CH
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bool AwsDoc::S3::uploadFileAsync(const Aws::S3::S3Client &s3Client,
ws::S3::Model: :PutObjectRequest &request,
const Aws::String &bucketName,
const Aws::String &fileName) {
request.SetBucket(bucketName);
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request.SetKey(fileName);

const std::shared_ptr<Aws::I0Stream> input_data =
Aws : :MakeShared<Aws: :FStream>("SampleAllocationTag",
fileName.c_str(),
std::ios_base::in | std::ios_base::binary);

if (!*input_data) {
std::cerr << "Error: unable to open file " << fileName << std::endl;
return false;

request.SetBody(input_data);

// Create and configure the context for the asynchronous put object request.
std::shared_ptr<Aws::Client::AsyncCallerContext> context =

Aws: :MakeShared<Aws: :Client: :AsyncCallerContext>("PutObjectAllocationTag");
context->SetUUID(fileName);

// Make the asynchronous put object call. Queue the request into a

// thread executor and call the uploadFileAsyncFinished function when the
// operation has finished.

s3Client.PutObjectAsync(request, uploadFileAsyncFinished, context);

return true;
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// A mutex is a synchronization primitive that can be used to protect shared
// data from being simultaneously accessed by multiple threads.
std: :mutex AwsDoc::S3::upload_mutex;

// A condition_variable is a synchronization primitive that can be used to
// block a thread, or to block multiple threads at the same time.

// The thread is blocked until another thread both modifies a shared

// variable (the condition) and notifies the condition_variable.
std::condition_variable AwsDoc::S3::upload_variable;

void uploadFileAsyncFinished(const Aws::S3::S3Client *s3Client,
const Aws::S3::Model::PutObjectRequest &request,
const Aws::S3::Model: :PutObjectOutcome &outcome,
const std::shared_ptr<const
ws::Client::AsyncCallerContext> &context) {
if (outcome.IsSuccess()) {
std::cout << "Success: uploadFileAsyncFinished: Finished uploading '"

<< context->GetUUID() << "'." << std::endl;
} else {
std::cerr << "Error: uploadFileAsyncFinished: " <<
outcome.GetError().GetMessage() << std::endl;
}

// Unblock the thread that is waiting for this function to complete.
AwsDoc: :S3::upload_variable.notify_one();
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int main(int argc, char* argv[])

{
if (argc != 3)
{
std::cout << R"(
Usage:
run_put_object_async <file_name> <bucket_name>
Where:

file_name - The name of the file to upload.
bucket_name - The name of the bucket to upload the object to.
)" << std::endl;
return 1;

const Aws::SDKOptions options;
Aws::InitAPI(options);
{
const Aws::String fileName = argv[1];
const Aws::String bucketName = argv[2];

// A unique_lock is a general-purpose mutex ownership wrapper allowing
// deferred locking, time-constrained attempts at locking, recursive
// locking, transfer of lock ownership, and use with

// condition variables.

std::unique_lock<std: :mutex> lock(AwsDoc: :S3::upload_mutex);

// Create and configure the Amazon S3 client.

// This client must be declared here, as this client must exist

// until the put object operation finishes.

const Aws::S3::S3ClientConfiguration config;

// Optional: Set to the AWS Region in which the bucket was created (overrides
config file).

// config.region = "us-east-1";

const Aws::S3::S3Client s3Client(config);
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// Create the request object.
// This request object must be declared here, because the object must exist

// until the put object operation finishes.
ws::S3::Model: :PutObjectRequest request;

AwsDoc: :S3::uploadFileAsync(s3Client, request, bucketName, fileName);

std::cout << "main: Waiting for file upload attempt..." <<
std::endl << std::endl;

// While the put object operation attempt is in progress,

// you can perform other tasks.
// This example simply blocks until the put object operation

// attempt finishes.
AwsDoc: :S3::upload_variable.wait(lock);

std::cout << std::endl << "main: File upload attempt completed."
<< std::endl;

ws: :ShutdownAPI(options);

return 0;
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aws/core/utils/StringUtils.h
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Aws::Utils::StringUtils
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/aws/core/utils/HashingUtils.h

[
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Autd AlZh & ==of CHEF REMIEH LHE 2 STL 2 AWS EAIE T HEE HASHM L.

HZ2l &2 & &S siAl
HZElE gL BT slix st

1. 5t 24 MemorySystemInterface: aws/core/utils/memory/
MemorySystemInterface.h.

class MyMemoryManager : public Aws::Utils::Memory: :MemorySystemInterface

{
public:

// ...

virtual void* AllocateMemoxry/(
std::size_t blockSize, std::size_t alignment,
const char *allocationTag = nullptr) override;
virtual void FreeMemory(void* memoryPtr) override;

1Y

(@ Note

Zio 2l AllocateMemoryd| CHEt R MBS HAE &= &LICH

2. Aws: :SDKOptions *+ZXXE AL 5104 AFE A X|H M2 2| B2l A S +8ELICH +#
O| QIAEAAE Aws: :InitAPIE MY giLICH ol Z2|7olME S25H7| Tof SYsH 2lA
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int main(void)
{
MyMemoryManager sdkMemoryManager;
SDKOptions options;
options.memoryManagementOptions.memoryManager = &sdkMemoryManager;
Aws: :InitAPI(options);

// ... do stuff
ws: :ShutdownAPI(options);

return 0;

STL & AWS EAIQ 0 HIE

HZ 2| 22lxt2 7|8t E/H AWS SDK for C++= ZE € U 22 M E ozl 2alxtolA ¢Y
gfuich Hi2 2| 22Xt} g B SDKE 2EH new

MEXt X|H STL Y 7|E A8dlE B8R %E*%* fé"‘—ﬂﬂk "E'iI%PEE ZESTL 7”7<1I°I 8 MBS #HE
SHoF ELICH SDK 734 ! QIE{m| 0| A0 -|

AEHE A 7|2 STL 44X E SDKE &7
CHote 2, LI Mo 2 = AFS XL X|I™ %E“:*ﬂ% AME5t1 CIEHH O|ANME & & AFS AL X|IH STL

o o
23| E 5183H stol=Els M2 WAl

SHZE 2 HZ 2| A|IARIo] ZHumbed AlZF A4~ USE_AWS_MEMORY_MANAGEMENTZE A& 3104 SDKO|
M Al25tE STL K8 Alo{ste HY

|CF.
HAutd AlZE &7t EEEHFHAR)E B2, ollS 2 AER Hal €3 717H AWS HIEE| AlAH o
ZE STL /o= FRlELcH
Autd Azt &7 HIEEEHE)E B9 2E Aws: 1 * RE2 T st std::* RE2E &
QIEL|cH

SDK2| AWSAllocator.h It YoM 7} K ZE of A

#ifdef USE_AWS_MEMORY_MANAGEMENT

template< typename T >
class AwsAllocator : public std::allocator< T >
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{

. definition of allocator that uses AWS memory system

};
#else
template< typename T > using Allocator = std::allocator<T>;

#tendif

Oof|X| =0 M AwsAllocatore= AUt AlZH &0 2t AFRA X|H & 7| EFE 7|12 27| £
U&LLCt.

SDK2| AWSVector.h I} 0{M 7tX{2 T E of A

template<typename T> using Vector = std::vector<T, Aws::Allocator<T>>;

oK ZEOMME Aws: : * S 2 Ho|ghLCt.

Aot Azh &7 23 (FAR)E B2 82 AISA XIE HEE EF X AWS HIZEE| AIAHEE A

Ao Azt 4T HIEHSHHE)E B2 82 7|28 79 Iiet0IEE A8 St it
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std:: 8o AFZELICH. AWS SDK fo
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- HIO|L{2| CIO|E{E At&3t= 2 E Init/Set & =0ll= HIO|E ZQIE{2t length 22 AI&dtE RLEHE
=) pN=]Eu

&5t 2E Init/Set & =0ll= 0 SEHO| otkl const char* X length &t
[e) |:|.

H|O|E|E SDK 7Het Rt L M| 2 2| Ai|0
SDK ZEO|ME Ch2 #&2 wWE L.

« new 2 deleteE CHAIGHA Aws: :New<> 2! Aws: :Delete<>E AL EFLIC

« new[] ¥ delete[]E CHAISHA Aws: :NewArray<> & Aws: :DeleteArray<>E AFSELICH

« std: :make_shared2 CHAIGHA Aws: :MakeSharedE AFEEFLICH

« Er ZHXof CHEt 1 EQIE{0f Aws: :UniquePtr A ELICH 17 ZOIEE MM5E{H
Aws: :MakeUnique &8 AFSELICH

« ZHA|| o CHEt 1R EQRIE{0] Aws: :UniqueArrayE AFEEILICH TR ZQIE{E MASte{H
Aws: :MakeUniqueArray & +E AFSELICH

« STL ZH|O|LHE & AFS35HX| &1, Aws: : typedef T SHLIE AF&SH7LE 243t= ZE|O[LAof| CHE
typedef& F7+ELICEH of:

Aws: :Map<Aws::String, Aws::String> m_kvPairs;

+ SDKE MFElof B2l RE oI ZOIE(0] shared_ptrS AFSELICH 2 &g 243 Uxl
ste H7| HMoz 29 ZOIE|E x7(stsHok BLICH SDK7F ZOIE{E Malstx| otg Hoz o4
Cl= AL 24A| ZOIE|E A8 2 9laLCt.
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AWS SDK for C++= 0i|2|& A8 3HX | °f7<|ﬂ+ ':oﬂ o2& AL E == JU&LICH ZE MH[A Z2}0]
| Z

bool CreateTableAndWaitForItToBeActive()

{
CreateTableRequest createTableRequest;
AttributeDefinition hashKey;
hashKey.SetAttributeName(HASH_KEY_NAME);
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hashKey.SetAttributeType(ScalarAttributeType::S);
createTableRequest.AddAttributeDefinitions(hashKey);

KeySchemaElement hashKeySchemaElement;
hashKeySchemaElement.WithAttributeName (HASH_KEY_NAME) .WithKeyType(KeyType: :HASH);
createTableRequest.AddKeySchema(hashKeySchemaElement);

ProvisionedThroughput provisionedThroughput;
provisionedThroughput.SetReadCapacityUnits(readCap);
provisionedThroughput.SetWriteCapacityUnits(writeCap);
createTableRequest.WithProvisionedThroughput(provisionedThroughput);
createTableRequest.WithTableName(tableName);

CreateTableOutcome createTableOutcome = dynamoDbClient-
>CreateTable(createTableRequest);
if (createTableOutcome.IsSuccess())
{
DescribeTableRequest describeTableRequest;
describeTableRequest.SetTableName(tableName);
bool shouldContinue = true;
DescribeTableOutcome outcome = dynamoDbClient-
>DescribeTable(describeTableRequest);

while (shouldContinue)

{
if (outcome.GetResult().GetTable().GetTableStatus() == TableStatus::ACTIVE)
{
break;
}
else
{
std::this_thread::sleep_for(std::chrono::seconds(l));
}
}

return true;

}
else if(createTableOutcome.GetError().GetErrorType() ==

DynamoDBErrors: : RESOURCE_IN_USE)
{

return true;

return false;
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4. AMEHSH 7|%_g| AlSH .TL|-°|% AI%H%I-L_| |.

FAHAE

oi|Xof| CHEF El AE = GoogleTest ZEi| U2 E AtE5t0o{ ZHdELICH REAM[EH LI 2 GoogleTest &
AFOIE O] GoogleTest PrimerE & X 35HAM2.

Zt of|Mlof| CHEH R EHIAEE= AHA|l CMakelLists. txt IFUO| Z & E tests ot EH0l| U&LICEH
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¢ E2C0| CHEt E|AE A 0t UO| O|F2 <AWS ###>_gtestsLICt

CMakelLists.txt T}

2} O Z{0= CMakelLists. txt2t= T O| Z & |0 JU&LICt ol2{8t ot & Ct=~oi= Ct
S0t FAE FE0| ZEE[0] JU&LICEH
foreach(EXAMPLE IN LISTS EXAMPLES)

add_executable(${EXAMPLE} ${EXAMPLE}.cpp)

target_link_libraries(${EXAMPLE} aws-cpp-sdk-email aws-cpp-sdk-core)
endforeach()
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5. W ZEZeofM A% M run_delete_bucket® A#ELICH of oiFoAlS ARIsE{E B
Z10| 0|8 € wetnlE|2 o 4 BLICH HRE 2 OIS MTFLICH 2H S22 HuE + s
2 xl32 oz oz o] M OlF0f QEHE BHELICH

LIC}. Access Denied 2F MHA|X|7} EA|
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1. THE AAEo]| Al AWS CLIE M x%|32424 AWS Command Line Interface AFS A4 AH01| A
AWS CLI Mx|E & ZSHM 2.

|K

2. AWSCLIZ} HSSt=X| EolsledH WH T ETEE W1 aws -\-version BHS A&ELICEH

$ aws -\-
version
aws-cli/2.1.29 Python/3.8.8 Windows/10 exe/AMD64 prompt/off

3. AXNZ AWSE ZE3l= ALKl 0|E2 &Ql5Hed AWS CLI H& aws sts get-caller-
identity& A™AELICH CHS oAl E20M HE AHE Xt Ol 2 userX LY.

$ aws sts get-caller-
identity
{
"UserId": "A12BCD34E5FGHI6JKLM",
"Account": "1234567890987",
"Arn": "arn:aws:iam::1234567890987:usexr/userX"

}
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"Effect": "Allow",

"Action": "531*",

"Resource": "*"
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$ aws s3
1s
2022-01-05 14:27:48 amzn-s3-demo-bucket

0

« AWS Management Z& & AMEE = JU&LICH 7|2 M 2F9| MH|A M, 0 S3E
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Amazon CloudWatchO|l A X|E 77|
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AlZFst 7| Tofl AWS SDK for C++ ArE AlAH5H7|E 21012 Al7| BHEFLICE.
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudWatchClient.h>
#include <aws/monitoring/model/ListMetricsRequest.h>
#include <aws/monitoring/model/ListMetricsResult.h>
#include <iomanip>

#include <iostream>

&l

ws: :CloudWatch: :CloudWatchClient cw;
ws: :CloudWatch: :Model::ListMetricsRequest request;

if (argc > 1)
{
request.SetMetricName(argv[1]);
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if (argc > 2)

{

request.SetNamespace(argv[2]);

bool done = false;
bool header = false;
while (!done)

{

auto outcome = cw.ListMetrics(request);
if (!outcome.IsSuccess())

{
std::cout << "Failed to list CloudWatch metrics:" <<
outcome.GetError().GetMessage() << std::endl;
break;
}
if (!header)
{
std::cout << std::left << std::setw(48) << "MetricName" <<
std::setw(32) << "Namespace" << "DimensionNameValuePairs"
std::endl;
header = true;
}
const auto &metrics = outcome.GetResult().GetMetrics();
for (const auto &metric : metrics)
{
std::cout << std::left << std::setw(48) <<
metric.GetMetricName() << std::setw(32) <<
metric.GetNamespace();
const auto &dimensions = metric.GetDimensions();
for (auto iter = dimensions.cbegin();
iter !'= dimensions.cend(); ++iter)
{
const auto &dimkv = *iter;
std::cout << dimkv.GetName() << " = " << dimkv.GetValue();
if (iter + 1 != dimensions.cend())
{
std::cout << ", ";
}
}
std::cout << std::endl;
}

<<
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const auto &next_token = outcome.GetResult().GetNextToken();
request.SetNextToken(next_token);
done = next_token.empty();
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/aws-namespaces.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-monitoring/html/class_aws_1_1_cloud_watch_1_1_model_1_1_put_metric_data_request.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-monitoring/html/class_aws_1_1_cloud_watch_1_1_model_1_1_metric_datum.html

AWS SDK for C++

JHeER 7Hol=

o

ZEutd

0

#include <aws/core/Aws.h>

#include <aws/monitoring/CloudWatchClient.h>

#include <aws/monitoring/model/PutMetricDataRequest.h>
#include <iostream>

Ic

Aws: :CloudWatch: :CloudWatchClient cw;

Aws: :CloudWatch: :Model: :Dimension dimension;
dimension.SetName("UNIQUE_PAGES");
dimension.SetValue("URLS");

Aws: :CloudWatch: :Model: :MetricDatum datum;
datum.SetMetricName("PAGES_VISITED");
datum.SetUnit(Aws: :CloudWatch: :Model: :StandardUnit: :None);
datum.SetValue(data_point);
datum.AddDimensions(dimension);

Aws: :CloudWatch: :Model: :PutMetricDataRequest request;
request.SetNamespace("SITE/TRAFFIC");
request.AddMetricData(datum);

auto outcome = cw.PutMetricData(request);
if ('outcome.IsSuccess())

{
std::cout << "Failed to put sample metric data:" <<
outcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout << "Successfully put sample metric data" << std
}
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ot

Zud
#include <aws/core/Aws.h>

#include <aws/monitoring/CloudwWatchClient.h>

#include <aws/monitoring/model/PutMetricAlarmRequest.h>
#include <iostream>

kU

ws: :CloudWatch: :CloudWatchClient cw;

ws: :CloudWatch: :Model: :PutMetricAlarmRequest request;
request.SetAlarmName(alarm_name);
request.SetComparisonOperatoxr(

Aws: :CloudWatch: :Model: :ComparisonOperator: :GreaterThanThreshold);
request.SetEvaluationPeriods(1);
request.SetMetricName("CPUUtilization");
request.SetNamespace("AWS/EC2");
request.SetPeriod(60);
request.SetStatistic(Aws: :CloudWatch: :Model: :Statistic::Average);
request.SetThreshold(70.0);
request.SetActionsEnabled(false);
request.SetAlarmDescription("Alarm when server CPU exceeds 70%");
request.SetUnit(Aws: :CloudWatch: :Model: :StandardUnit: :Seconds);

Aws: :CloudWatch: :Model: :Dimension dimension;
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dimension.SetName("InstanceId");
dimension.SetValue(instanceld);

request.AddDimensions(dimension);

auto outcome = cw.PutMetricAlarm(request);
if (!outcome.IsSuccess())

{
std::cout << "Failed to create CloudWatch alarm:" <<
outcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout << "Successfully created CloudwWatch alarm " <<
<< std::endl;
}
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#include
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MHESHE O AFH8E &= = DescribeAlarmsRequest@t 71 &

CloudWatch ZE £ L}25t24™ CloudWatchClient2| DescribeAlarms
? gLct.

=

M

<aws/core/Aws.h>
<aws/monitoring/CloudWatchClient.h>
<aws/monitoring/model/DescribeAlarmsRequest.h>
<aws/monitoring/model/DescribeAlarmsResult.h>
<iomanip>

<iostream>

Aws: :CloudWatch: :CloudWatchClient cw;
Aws: :CloudWatch: :Model: :DescribeAlarmsRequest request;
request.SetMaxRecords(1);

bool done = false;
bool header = false;

while (!done)

{

alarm_name
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cw

.DescribeAlarms(request);

if (!outcome.IsSuccess())

std::cout << "Failed to describe CloudWatch alarms:" <<
outcome.GetError().GetMessage() << std::endl;

std::cout << std::left <<

:setw(32) << "Name" <<
:setw(64) << "Arn" <<
:setw(64) << "Description" <<
:setw(20) << "LastUpdated" <<
:endl;

auto outcome
{
break;
}
if (!header)
{
std:
std:
std:
std:
std:
header = true;
}

const auto &alarms = outcome.GetResult().GetMetricAlarms();
for (const auto &alarm : alarms)

{

std::cout << std::left <<

std::setw(32) << alarm.GetAlarmName() <<

std: :setw(64) << alarm.GetAlarmArn() <<

std::setw(64) << alarm.GetAlarmDescription() <<

std::setw(20) <<

alarm.GetAlarmConfigurationUpdatedTimestamp().ToGmtString(
SIMPLE_DATE_FORMAT_STR) <<

std::endl;

const auto &next_token = outcome.GetResult().GetNextToken()
request.SetNextToken(next_token);
next_token.empty();

done =

.
’
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® Note
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#include <aws/core/Aws.h>
#include <aws/monitoring/CloudWatchClient.h>

#include <aws/monitoring/model/DeleteAlarmsRequest.h>
#include <iostream>

IE

ws: :CloudWatch: :CloudWatchClient cw;
ws: :CloudWatch: :Model: :DeleteAlarmsRequest request;
request.AddAlarmNames(alarm_name);

auto outcome = cw.DeleteAlarms(request);
if ('outcome.IsSuccess())

{
std::cout << "Failed to delete CloudwWatch alarm:" <<
outcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout << "Successfully deleted CloudWatch alarm " << alarm_name
<< std::endl;
}
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/cloudwatch/delete_alarm.cpp
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudwWatchClient.h>

#include <aws/monitoring/model/EnableAlarmActionsRequest.h>
#include <aws/monitoring/model/PutMetricAlarmRequest.h>
#include <iostream>

Ic

ws: :CloudWatch: :CloudWatchClient cw;

Amazon CloudWatch 04| Al 99


https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/AlarmThatSendsEmail.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/APIReference/PutMetricAlarm.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/APIReference/DescribeAlarms.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/APIReference/DeleteAlarms.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-monitoring/html/class_aws_1_1_cloud_watch_1_1_model_1_1_put_metric_alarm_request.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-monitoring/html/class_aws_1_1_cloud_watch_1_1_model_1_1_enable_alarm_actions_request.html
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Aws: :CloudWatch: :Model: :PutMetricAlarmRequest request;
request.SetAlarmName(alarm_name);
request.SetComparisonOperatoxr(

Aws: :CloudWatch: :Model: :ComparisonOperator: :GreaterThanThreshold);
request.SetEvaluationPeriods(1);
request.SetMetricName("CPUUtilization");
request.SetNamespace("AWS/EC2");
request.SetPeriod(60);
request.SetStatistic(Aws: :CloudWatch: :Model: :Statistic::Average);
request.SetThreshold(70.0);
request.SetActionsEnabled(false);
request.SetAlarmDescription("Alarm when server CPU exceeds 70%");
request.SetUnit(Aws: :CloudWatch: :Model: :StandardUnit: :Seconds);
request.AddAlarmActions(actionAzn);

Aws: :CloudWatch: :Model: :Dimension dimension;
dimension.SetName("InstanceId");
dimension.SetValue(instanceld);
request.AddDimensions(dimension);

auto outcome = cw.PutMetricAlarm(request);
if ('outcome.IsSuccess())

{
std::cout << "Failed to create CloudwWatch alarm:" <<
outcome.GetError().GetMessage() << std::endl;
retuzrn;
}

Aws: :CloudWatch: :Model: :EnableAlarmActionsRequest enable_request;
enable_request.AddAlarmNames(alarm_name);

auto enable_outcome = cw.EnableAlarmActions(enable_request);
if (!enable_outcome.IsSuccess())

{
std::cout << "Failed to enable alarm actions:" <<
enable_outcome.GetError().GetMessage() << std::endl;
retuzrn;
}

std::cout << "Successfully created alarm " << alarm_name <<

and enabled actions on it." << std::endl;
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudwWatchClient.h>

#include <aws/monitoring/model/DisableAlarmActionsRequest.h>
#include <iostream>

IcE

Aws: :CloudWatch: :CloudWatchClient cw;

Aws: :CloudWatch: :Model: :DisableAlarmActionsRequest disableAlarmActionsRequest;
disableAlarmActionsRequest.AddAlarmNames(alarm_name);

auto disableAlarmActionsOutcome =
cw.DisableAlarmActions(disableAlarmActionsRequest);
if (!disableAlarmActionsOQutcome.IsSuccess())

{
std::cout << "Failed to disable actions for alarm " << alarm_name <<
": " << disableAlarmActionsOutcome.GetError().GetMessage() <<
std::endl;
}
else
{
std::cout << "Successfully disabled actions for alarm " <<
alarm_name << std::endl;
}
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#include <aws/core/Aws.h>

#include <aws/events/EventBridgeClient.h>
#include <aws/events/model/PutEventsRequest.h>
#include <aws/events/model/PutEventsResult.h>

#include <aws/core/utils/Outcome.h>
#include <iostream>

IE
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Aws: :CloudWatchEvents: :EventBridgeClient cwe;

Aws: :CloudWatchEvents: :Model: :PutEventsRequestEntry event_entry;
event_entry.SetDetail(MakeDetails(event_key, event_value));
event_entry.SetDetailType("sampleSubmitted");
event_entry.AddResources(resource_arn);
event_entry.SetSource("aws-sdk-cpp-cloudwatch-example");

Aws: :CloudWatchEvents: :Model: :PutEventsRequest request;
request.AddEntries(event_entry);

auto outcome = cwe.PutEvents(request);
if (loutcome.IsSuccess())
{
std::cout << "Failed to post CloudWatch event: " <<
outcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout << "Successfully posted CloudWatch event" << std::endl;
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#include <aws/core/Aws.h>

#include <aws/events/EventBridgeClient.h>
#include <aws/events/model/PutRuleRequest.h>
#include <aws/events/model/PutRuleResult.h>
#include <aws/core/utils/Outcome.h>

#include <iostream>

IE

Aws: :CloudWatchEvents: :EventBridgeClient cwe;
Aws: :CloudWatchEvents: :Model: :PutRuleRequest request;

Amazon CloudWatch 04| | 103


https://docs.aws.amazon.com/AmazonCloudWatch/latest/events/CloudWatchEventsandEventPatterns.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/events/ScheduledEvents.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/events/ScheduledEvents.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-eventbridge/html/class_aws_1_1_event_bridge_1_1_model_1_1_put_rule_request.html

AWS SDK for C++ JHeER 7Hol=

request.SetName(rule_name);

request.SetRoleArn(role_azrn);

request.SetScheduleExpression("rate(5 minutes)");
request.SetState(Aws: :CloudWatchEvents: :Model: :RuleState: :ENABLED);

auto outcome = cwe.PutRule(request);
if (!outcome.IsSuccess())

{
std::cout << "Failed to create CloudWatch events rule " <<
rule_name << ": " << outcome.GetError().GetMessage() <<
std: :endl;
}
else
{
std::cout << "Successfully created CloudWatch events rule " <<
rule_name << " with resulting Arn " <<
outcome.GetResult().GetRuleArn() << std::endl;
}
CHad =71
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#include <aws/core/Aws.h>

#include <aws/events/EventBridgeClient.h>
#include <aws/events/model/PutTargetsRequest.h>
#include <aws/events/model/PutTargetsResult.h>
#include <aws/core/utils/Outcome.h>

#include <iostream>

Ic

ws: :CloudWatchEvents: :EventBridgeClient cwe;

ws: :CloudWatchEvents: :Model::Target target;
target.SetArn(lambda_arn);
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target.SetId(target_id);

ws: :CloudWatchEvents: :Model: :PutTargetsRequest request;
request.SetRule(rule_name);
request.AddTargets(target);

auto putTargetsOutcome = cwe.PutTargets(request);
if (!putTargetsOutcome.IsSuccess())

{
std::cout << "Failed to create CloudwWatch events target for rule "
<< rule_name << ": " <<
putTargetsOutcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout <<
"Successfully created CloudWatch events target for rule "
<< rule_name << std::endl;
}
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp
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https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/HowItWorks.NamingRulesDataTypes.html
https://aws.amazon.com/dynamodb/pricing/
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#include <aws/core/Aws.h>

#include <aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/AttributeDefinition.h>
#include <aws/dynamodb/model/CreateTableRequest.h>
#include <aws/dynamodb/model/KeySchemaElement.h>
#include <aws/dynamodb/model/ProvisionedThroughput.h>
#include <aws/dynamodb/model/ScalarAttributeType.h>
#include <iostream>

Ic

//! Create an Amazon DynamoDB table.
e
\sa createTable()
\param tableName: Name for the DynamoDB table.
\param primaryKey: Primary key for the DynamoDB table.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::createTable(const Aws::String &tableName,
const Aws::String &primaryKey,
const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

std::cout << "Creating table " << tableName <<
" with a simple primary key: \"" << primaryKey << "\"." << std::endl;
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Aws: :DynamoDB: :Model: :CreateTableRequest request;

Aws: :DynamoDB: :Model: :AttributeDefinition hashKey;
hashKey.SetAttributeName(primaryKey);
hashKey.SetAttributeType(Aws: :DynamoDB: :Model: :ScalarAttributeType::S);
request.AddAttributeDefinitions(hashKey);

Aws : :DynamoDB: :Model: : KeySchemaElement keySchemaElement;

keySchemaElement.WithAttributeName(primaryKey) .WithKeyType(
Aws: :DynamoDB: :Model: :KeyType: :HASH) ;

request.AddKeySchema(keySchemaElement);

Aws: :DynamoDB: :Model: :ProvisionedThroughput throughput;
throughput.WithReadCapacityUnits(5).WithWriteCapacityUnits(5);
request.SetProvisionedThroughput(throughput);
request.SetTableName(tableName);

const Aws::DynamoDB: :Model::CreateTableOutcome &outcome = dynamoClient.CreateTable(
request);
if (outcome.IsSuccess()) {
std::cout << "Table \""
<< outcome.GetResult().GetTableDescription().GetTableName() <<
" created!" << std::endl;

}
else {
std::cerr << "Failed to create table: " << outcome.GetError().GetMessage()
<< std::endl;
return false;
}

return waitTableActive(tableName, dynamoClient);
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#include <aws/core/Aws.h>
#include <aws/dynamodb/DynamoDBClient.h>
#include <aws/dynamodb/model/AttributeDefinition.h>
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#include <aws/dynamodb/model/CreateTableRequest.h>
#include <aws/dynamodb/model/KeySchemaElement.h>
#include <aws/dynamodb/model/ProvisionedThroughput.h>
#include <aws/dynamodb/model/ScalarAttributeType.h>
#include <iostream>

s =

//! Create an Amazon DynamoDB table with a composite key.
/4
\sa createTableWithCompositeKey()
\param tableName: Name for the DynamoDB table.
\param partitionKey: Name for the partition (hash) key.
\param sortKey: Name for the sort (range) key.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::createTableWithCompositeKey(const Aws::String &tableName,
const Aws::String &partitionKey,
const Aws::String &sortKey,
const
Aws::Client::ClientConfiguration &clientConfiguration) {
Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

std::cout << "Creating table " << tableName <<
" with a composite primary key:\n" \
"% " << partitionKey << " - partition key\n" \

"* " << sortKey << " - sort key\n";
Aws : :DynamoDB: :Model: :CreateTableRequest request;

Aws: :DynamoDB: :Model: :AttributeDefinition hashKeyl, hashKey2;
hashKeyl.WithAttributeName(partitionKey) . WithAttributeType(
Aws: :DynamoDB: :Model: :ScalarAttributeType::S);
request.AddAttributeDefinitions(hashKeyl);
hashKey2.WithAttributeName(sortKey).WithAttributeType(
Aws: :DynamoDB: :Model: :ScalarAttributeType::S);
request.AddAttributeDefinitions(hashKey2);

Aws: :DynamoDB: :Model: :KeySchemaElement keySchemaElementl, keySchemaElement2;
keySchemaElementl.WithAttributeName(partitionKey).WithKeyType(

Aws: :DynamoDB: :Model: :KeyType: :HASH) ;
request.AddKeySchema(keySchemaElementl);
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keySchemaElement2.WithAttributeName(sortKey).WithKeyType(
Aws: :DynamoDB: :Model: :KeyType: : RANGE) ;
request.AddKeySchema(keySchemaElement2);

Aws: :DynamoDB: :Model: :ProvisionedThroughput throughput;
throughput.WithReadCapacityUnits(5).WithWriteCapacityUnits(5);
request.SetProvisionedThroughput(throughput);

request.SetTableName(tableName);

const Aws::DynamoDB: :Model::CreateTableOutcome &outcome = dynamoClient.CreateTable(
request);
if (outcome.IsSuccess()) {
std::cout << "Table \""
<< outcome.GetResult().GetTableDescription().GetTableName() <<
"\" was created!" << std::endl;

}
else {
std::cerr << "Failed to create table:" << outcome.GetError().GetMessage()
<< std::endl;
return false;
}

return waitTableActive(tableName, dynamoClient);
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#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/ListTablesRequest.h>
#include <aws/dynamodb/model/ListTablesResult.h>
#include <iostream>

IE
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//! List the Amazon DynamoDB tables for the current AWS account.

/%!
\sa listTables()
\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/

bool AwsDoc::DynamoDB::listTables(
const Aws::Client::ClientConfiguration &clientConfiguration) {

Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :ListTablesRequest listTablesRequest;
listTablesRequest.SetLimit(50);
do {
const Aws::DynamoDB::Model::ListTablesOutcome &outcome =
dynamoClient.ListTables(
listTablesRequest);

if (!outcome.IsSuccess()) {
std::cout << "Error: " << outcome.GetError().GetMessage() << std::endl;

return false;

for (const auto &tableName: outcome.GetResult().GetTableNames())
std::cout << tableName << std::endl;
listTablesRequest.SetExclusiveStartTableName(
outcome.GetResult().GetLastEvaluatedTableName());

} while (!listTablesRequest.GetExclusiveStartTableName().empty());

return true;
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#include <aws/core/Aws.h>

#include <aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/DescribeTableRequest.h>
#include <iostream>

//! Describe an Amazon DynamoDB table.

\sa describeTable()

\param tableName: The DynamoDB table name.

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::describeTable(const Aws::String &tableName,

const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

const Aws::DynamoDB: :Model: :DescribeTableOutcome &outcome =
dynamoClient.DescribeTable(
request);

if (outcome.IsSuccess()) {
const Aws::DynamoDB: :Model::TableDescription &td =
outcome.GetResult().GetTable();

std::cout << "Table name : " << td.GetTableName() << std::endl;
std::cout << "Table ARN : " << td.GetTableArn() << std::endl;
std::cout << "Status .

<< Aws: :DynamoDB: :Model: :TableStatusMapper: :GetNameForTableStatus(
td.GetTableStatus()) << std::endl;
std::cout << "Item count : " << td.GetItemCount() << std::endl;
std::cout << "Size (bytes): " << td.GetTableSizeBytes() << std::endl;

const Aws::DynamoDB: :Model: :ProvisionedThroughputDescription &ptd =
td.GetProvisionedThroughput();

std::cout << "Throughput" << std::endl;

std::cout << " Read Capacity : " << ptd.GetReadCapacityUnits() << std::endl;
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std::cout << " Write Capacity: " << ptd.GetWriteCapacityUnits() << std::endl;

const Aws::Vector<Aws::DynamoDB: :Model: :AttributeDefinition> &ad =
td.GetAttributeDefinitions();
std::cout << "Attributes" << std::endl;
for (const auto &a: ad)
std::cout << " " << a.GetAttributeName() << " (" <<

Aws: :DynamoDB: :Model: :ScalarAttributeTypeMapper: :GetNameForScalarAttributeType(
a.GetAttributeType()) <<
")" << std::endl;

}
else {

std::cerr << "Failed to describe table: " << outcome.GetError().GetMessage();
}

return outcome.IsSuccess();
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#include
#include
#include

<aws/core/Aws.h>
<aws/core/utils/Outcome.h>
<aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/ProvisionedThroughput.h>
#include <aws/dynamodb/model/UpdateTableRequest.h>
#include <iostream>

Ic

//! Update a DynamoDB table.

e
\sa updateTable()
\param tableName: Name for the DynamoDB table.
\param readCapacity: Provisioned read capacity.
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\param writeCapacity: Provisioned write capacity.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB: :updateTable(const Aws::String &tableName,
long long readCapacity, long long writeCapacity,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

std::cout << "Updating " << tableName << " with new provisioned throughput values"
<< std::endl;

std::cout << "Read capacity : " << readCapacity << std::endl;

std::cout << "Write capacity: " << writeCapacity << std::endl;

Aws : :DynamoDB: :Model: :UpdateTableRequest request;

Aws: :DynamoDB: :Model: :ProvisionedThroughput provisionedThroughput;

provisionedThroughput.WithReadCapacityUnits(readCapacity).WithWriteCapacityUnits(
writeCapacity);

request.WithProvisionedThroughput(provisionedThroughput).WithTableName(tableName);

const Aws::DynamoDB: :Model: :UpdateTableOutcome &outcome = dynamoClient.UpdateTable(
request);
if (outcome.IsSuccess()) {
std::cout << "Successfully updated the table." << std::endl;
} else {
const Aws::DynamoDB: :DynamoDBError &error = outcome.GetError();
if (error.GetErrorType() == Aws::DynamoDB::DynamoDBErrors: :VALIDATION &&
error.GetMessage().find("The provisioned throughput for the table will not
change") != std::string::npos) {
std::cout << "The provisioned throughput for the table will not change." <<
std::endl;
} else {
std::cerr << outcome.GetError().GetMessage() << std::endl;
return false;

return waitTableActive(tableName, dynamoClient);
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#include <aws/core/Aws.h>
#include <aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/DeleteTableRequest.h>
#include <iostream>

IE

//! Delete an Amazon DynamoDB table.
/*)
\sa deleteTable()
\param tableName: The DynamoDB table name.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::deleteTable(const Aws::String &tableName,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws : :DynamoDB: : DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :DeleteTableRequest request;
request.SetTableName(tableName);

const Aws::DynamoDB: :Model: :DeleteTableOutcome &result = dynamoClient.DeleteTable(

request);
if (result.IsSuccess()) {
std::cout << "Your table \""
<< result.GetResult().GetTableDescription().GetTableName()
<< " was deleted.\n";

}
else {
std::cerr << "Failed to delete table: " << result.GetError().GetMessage()
<< std::endl;
}

return result.IsSuccess();
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#include <aws/core/Aws.h>

#include <aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/AttributeDefinition.h>
#include <aws/dynamodb/model/GetItemRequest.h>
#include <iostream>

IE

//! Get an item from an Amazon DynamoDB table.

e
\sa getItem()
\param tableName: The table name.
\param partitionKey: The partition key.
\param partitionValue: The value for the partition key.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

bool AwsDoc::DynamoDB::getItem(const Aws::String &tableName,
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const Aws::String &partitionKey,
const Aws::String &partitionValue,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
Aws: :DynamoDB: :Model: :GetItemRequest request;

// Set up the request.
request.SetTableName(tableName);

request.AddKey(partitionKey,
Aws: :DynamoDB: :Model: :AttributeValue().SetS(partitionValue));

// Retrieve the item's fields and values.
const Aws::DynamoDB: :Model: :GetItemOutcome &outcome =
dynamoClient.GetItem(request);
if (outcome.IsSuccess()) {
// Reference the retrieved fields/values.
const Aws::Map<Aws::String, Aws::DynamoDB::Model::AttributeValue> &item =
outcome.GetResult().GetItem();
if (litem.empty()) {
// Output each retrieved field and its value.
for (const auto &i: item)
std::cout << "Values: " << i.first << ": " << i.second.GetS()
<< std::endl;

}
else {
std::cout << "No item found with the key " << partitionKey << std::endl;
}
}
else {
std::cerr << "Failed to get item: " << outcome.GetError().GetMessage();
}

return outcome.IsSuccess();
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#include
#include
#include
#include
#include
#include

e =

<aws/core/Aws.h>
<aws/dynamodb/DynamoDBClient.h>
<aws/dynamodb/model/AttributeDefinition.h>
<aws/dynamodb/model/PutItemRequest.h>
<aws/dynamodb/model/PutItemResult.h>
<iostream>

//! Put an item in an Amazon DynamoDB table.

/*!

\sa putItem()

\param
\param
\param
\param
\param
\param
\param
\param
\param
\param

tableName: The table name.

artistKey: The artist key. This is the partition key for the table.

artistValue: The artist value.

albumTitleKey: The album title key.
albumTitleValue: The album title value.
awardsKey: The awards key.

awardsValue: The awards value.

songTitleKey: The song title key.
songTitleValue: The song title value.
clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/

bool AwsDoc::DynamoDB::putItem(const Aws::String &tableName,

const Aws::String &artistKey,

const Aws::String &artistValue,

const Aws::String &albumTitleKey,
const Aws::String &albumTitleValue,
const Aws::String &awardsKey,

const Aws::String &awardsValue,

const Aws::String &songTitleKey,

const Aws::String &songTitleValue,
const Aws::Client::ClientConfiguration

&clientConfiguration) {

Aws: :

Aws: :

DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

DynamoDB: :Model: :PutItemRequest putItemRequest;

putItemRequest.SetTableName(tableName);

putItemRequest.AddItem(artistKey, Aws::DynamoDB: :Model::AttributeValue().SetS(
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artistValue)); // This is the hash key.
putItemRequest.AddItem(albumTitleKey, Aws::DynamoDB: :Model::AttributeValue().SetS(

albumTitleValue));

putItemRequest.AddItem(awardsKey,
Aws: :DynamoDB: :Model: :AttributeValue().SetS(awardsValue));

putItemRequest.AddItem(songTitleKey,
Aws: :DynamoDB: :Model: :AttributeValue().SetS(songTitleValue));

const Aws::DynamoDB: :Model: :PutItemOutcome outcome = dynamoClient.PutItem(
putItemRequest);

if (outcome.IsSuccess()) {
std::cout << "Successfully added Item!" << std::endl;

}

else {
std::cerr << outcome.GetError().GetMessage() << std::endl;
return false;

}

return waitTableActive(tableName, dynamoClient);
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#include <aws/core/Aws.h>

#include <aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/UpdateltemRequest.h>
#include <aws/dynamodb/model/UpdateItemResult.h>
#include <iostream>

IE
//' Update an Amazon DynamoDB table item.

/%!
\sa updatelItem()
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\param tableName: The table name.

\param partitionKey: The partition key.

\param partitionValue: The value for the partition key.

\param attributeKey: The key for the attribute to be updated.
\param attributeValue: The value for the attribute to be updated.
\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/

*/

The example code only sets/updates an attribute value. It processes

the attribute value as a string, even if the value could be interpreted
as a number. Also, the example code does not remove an existing attribute

from the key value.

bool AwsDoc::DynamoDB: :updateItem(const Aws::String &tableName,

const Aws::String &partitionKey,

const Aws::String &partitionValue,
const Aws::String &attributeKey,

const Aws::String &attributeValue,
const Aws::Client::ClientConfiguration

&clientConfiguration) {

Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

// *** Define Updateltem request arguments.

// Define TableName argument.

Aws: :DynamoDB: :Model: :UpdateItemRequest request;
request.SetTableName(tableName);

// Define KeyName argument.

Aws: :DynamoDB: :Model: :AttributeValue attribValue;
attribValue.SetS(partitionValue);
request.AddKey(partitionKey, attribValue);

// Construct the SET update expression argument.
Aws: :String update_expression("SET #a = :valueA");
request.SetUpdateExpression(update_expression);

// Construct attribute name argument.

Aws: :Map<Aws::String, Aws::String> expressionAttributeNames;
expressionAttributeNames["#a"] = attributeKey;
request.SetExpressionAttributeNames(expressionAttributeNames);
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// Construct attribute value argument.

Aws: :DynamoDB: :Model: :AttributeValue attributeUpdatedValue;

attributeUpdatedValue.SetS(attributeValue);

Aws: :Map<Aws::String, Aws::DynamoDB: :Model: :AttributeValue>
expressionAttributeValues;

expressionAttributeValues[":valueA"] = attributeUpdatedValue;

request.SetExpressionAttributeValues(expressionAttributeValues);

// Update the item.
const Aws::DynamoDB: :Model: :UpdateItemOutcome &outcome = dynamoClient.UpdateItem(

request);

if (outcome.IsSuccess()) {
std::cout << "Item was updated" << std::endl;

} else {
std::cerr << outcome.GetError().GetMessage() << std::endl;

return false;

return waitTableActive(tableName, dynamoClient);

[}
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#include <aws/core/Aws.h>

#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/RunInstancesRequest.h>
#include <iostream>

Ic

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :RunInstancesRequest runRequest;
runRequest.SetImageId(amild);
runRequest.SetInstanceType(Aws::EC2::Model::InstanceType::tl_micro);
runRequest.SetMinCount(1);
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runRequest.SetMaxCount(1l);

Aws::EC2::Model: :RunInstancesOutcome runOutcome = ec2Client.RunInstances(
runRequest);
if (!runOutcome.IsSuccess()) {
std::cerr << "Failed to launch EC2 instance " << instanceName <<
" based on ami " << amild << ":" <<

runOutcome.GetError().GetMessage() << std::endl;
return false;

const Aws::Vector<Aws::EC2::Model::Instance> &instances =
runOutcome.GetResult().GetInstances();
if (instances.empty()) {
std::cerr << "Failed to launch EC2 instance " << instanceName <<
" based on ami " << amild << ":" <<
runOutcome.GetError().GetMessage() << std::endl;
return false;
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#include <aws/ec2/EC2Client.h>
#include <aws/ec2/model/StartInstancesRequest.h>

IE

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model::StartInstancesRequest startRequest;
startRequest.AddInstancelds(instanceld);
startRequest.SetDryRun(true);

Aws::EC2::Model::StartInstancesOutcome dryRunOutcome =
ec2Client.StartInstances(startRequest);
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if (dryRunOutcome.IsSuccess()) {
std::cerr
<< "Failed dry run to start instance. A dry run should trigger an
error."
<< std::endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType() !=
Aws: :EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to start instance " << instanceld << ": "

<< dryRunOutcome.GetError().GetMessage() << std::endl;
return false;

startRequest.SetDryRun(false);
Aws: :EC2::Model: :StartInstancesOutcome startInstancesOutcome =
ec2Client.StartInstances(startRequest);

if (!startInstancesOutcome.IsSuccess()) {
std::cout << "Failed to start instance " << instancelId << ": " <<

startInstancesOutcome.GetError().GetMessage() << std::endl;
} else {

std::cout << "Successfully started instance " << instanceld <<
std::endl;
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#include <aws/ec2/model/StopInstancesRequest.h>

s =

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model::StopInstancesRequest request;
request.AddInstancelds(instanceld);
request.SetDryRun(true);
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Aws::EC2::Model: :StopInstancesOutcome dryRunOutcome =
ec2Client.StopInstances(request);
if (dryRunOutcome.IsSuccess()) {
std::cerr
<< "Failed dry run to stop instance. A dry run should trigger an
error."
<< std::endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType() !=
Aws: :EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to stop instance " << instanceIld << ": "
<< dryRunOutcome.GetError().GetMessage() << std::endl;
return false;

request.SetDryRun(false);
Aws::EC2::Model: :StopInstancesOutcome outcome = ec2Client.StopInstances(request);
if (!outcome.IsSuccess()) {
std::cout << "Failed to stop instance " << instanceld << ": " <<
outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully stopped instance " << instanceld <<
std::endl;
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#include <aws/ec2/EC2Client.h>
#include <aws/ec2/model/RebootInstancesRequest.h>
#include <iostream>

s =

Aws::EC2::EC2Client ec2Client(clientConfiguration);

ws::EC2::Model: :RebootInstancesRequest request;
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request.AddInstancelIds(instanceld);
request.SetDryRun(true);

Aws::EC2::Model: :RebootInstancesOutcome dry_run_outcome =
ec2Client.RebootInstances(request);
if (dry_run_outcome.IsSuccess()) {
std::cerr
<< "Failed dry run to reboot on instance. A dry run should trigger an
error."
<<
std: :endl;
return false;
} else if (dry_run_outcome.GetError().GetErrorType()
!= Aws::EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to reboot instance " << instanceld << ": "
<< dry_run_outcome.GetError().GetMessage() << std::endl;
return false;

request.SetDryRun(false);

Aws: :EC2::Model: :RebootInstancesQutcome outcome =
ec2Client.RebootInstances(request);

if (!outcome.IsSuccess()) {

std::cout << "Failed to reboot instance " << instanceld << ": " <<
outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully rebooted instance " << instanceld <<
std::endl;
}
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#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/DescribeInstancesRequest.h>
#include <aws/ec2/model/DescribeInstancesResponse.h>
#include <iomanip>

#include <iostream>

IE

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DescribeInstancesRequest request;
bool header = false;
bool done = false;
while (!done) {
Aws::EC2::Model: :DescribeInstancesOutcome outcome =
ec2Client.DescribelInstances(request);
if (outcome.IsSuccess()) {
if (!header) {
std::cout << std::left <<
std: :setw(48) << "Name" <<
std::setw(20) << "ID" <<
std::setw(25) << "Ami" <<
std::setw(15) << "Type" <<
std::setw(15) << "State" <<
std::setw(15) << "Monitoring" << std::endl;
header = true;

const std::vector<Aws::EC2::Model::Reservation> &reservations =
outcome.GetResult().GetReservations();

for (const auto &reservation: reservations) {
const std::vector<Aws::EC2::Model::Instance> &instances =
reservation.GetInstances();
for (const auto &instance: instances) {
Aws::String instanceStateString =

Aws::EC2::Model::InstanceStateNameMapper: :GetNameForInstanceStateName(
instance.GetState().GetName());

Aws::String typeString =

Aws::EC2::Model::InstanceTypeMapper: :GetNameForInstanceType(
instance.GetInstanceType());
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Aws::String monitorString =

Aws::EC2::Model: :MonitoringStateMapper: :GetNameForMonitoringState(
instance.GetMonitoring().GetState());
Aws::String name = "Unknown";

const std::vector<Aws::EC2::Model::Tag> &tags = instance.GetTags();
auto namelter = std::find_if(tags.cbegin(), tags.cend(),
[1(const Aws::EC2::Model::Tag &tag) {
return tag.GetKey() == "Name";
1)
if (namelter != tags.cend()) {
name = namelter->GetValue();
}
std::cout <<
std: :setw(48) << name <<
std::setw(20) << instance.GetInstanceld() <<
std::setw(25) << instance.GetImageld() <<
std::setw(15) << typeString <<
std::setw(1l5) << instanceStateString <<
std::setw(15) << monitorString << std::endl;

if (loutcome.GetResult().GetNextToken().empty()) {
request.SetNextToken(outcome.GetResult().GetNextToken());
} else {
done = true;
}
} else {
std::cerr << "Failed to describe EC2 instances:" <<
outcome.GetError().GetMessage() << std::endl;
return false;
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#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/MonitorInstancesRequest.h>
#include <aws/ec2/model/UnmonitorInstancesRequest.h>
#include <iostream>

1]

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :MonitorInstancesRequest request;
request.AddInstancelds(instanceld);
request.SetDryRun(true);

Aws::EC2::Model: :MonitorInstancesOutcome dryRunQOutcome =
ec2Client.MonitorInstances(request);
if (dryRunOutcome.IsSuccess()) {
std::cerr
<< "Failed dry run to enable monitoring on instance. A dry run should
trigger an error."
<<
std: :endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType()
!= Aws::EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cerr << "Failed dry run to enable monitoring on instance " <<
instanceld << ": " << dryRunOutcome.GetError().GetMessage() <<
std: :endl;
return false;

request.SetDryRun(false);
Aws: :EC2::Model: :MonitorInstancesOutcome monitorInstancesOutcome =
ec2Client.MonitorInstances(request);
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if (!monitorInstancesOutcome.IsSuccess()) {
std::cerr << "Failed to enable monitoring on instance " <<
instanceld << ": " <<

monitorInstancesOutcome.GetError().GetMessage() << std::endl;
} else {

std::cout << "Successfully enabled monitoring on instance " <<
instanceId << std::endl;
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#include <aws/ec2/EC2Client.h>
#include <aws/ec2/model/MonitorInstancesRequest.h>

#include <aws/ec2/model/UnmonitorInstancesRequest.h>
#include <iostream>

IE

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :UnmonitorInstancesRequest unrequest;
unrequest.AddInstancelds(instanceld);
unrequest.SetDryRun(true);

Aws::EC2::Model: :UnmonitorInstancesOutcome dryRunOutcome =
ec2Client.UnmonitorInstances(unrequest);
if (dryRunOutcome.IsSuccess()) {
std::cerr
<< "Failed dry run to disable monitoring on instance. A dry run should
trigger an error."
<<
std::endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType() !=
Aws::EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to disable monitoring on instance " <<
instanceld << ": " << dryRunOutcome.GetError().GetMessage() <<
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std: :endl;
return false;

unrequest.SetDryRun(false);
Aws::EC2::Model: :UnmonitorInstancesOutcome unmonitorInstancesOutcome =
ec2Client.UnmonitorInstances(unrequest);
if (lunmonitorInstancesOutcome.IsSuccess()) {
std::cout << "Failed to disable monitoring on instance " << instanceld
<< ": " << unmonitorInstancesOutcome.GetError().GetMessage() <<
std: :endl;
} else {
std::cout << "Successfully disable monitoring on instance " <<
instanceld << std::endl;

A X E HZsHM L.

7t

P

« Amazon EC2 API & Z 2| Runinstances

» Amazon EC2 API & Z 9| Describelnstances
« Amazon EC2 API & X 9| StartInstances

« Amazon EC2 API & Z 9| Stoplnstances

« Amazon EC2 API & Z 9| Rebootlnstances

« Amazon EC2 API & Z 9| Describelnstances
« Amazon EC2 API £ Z 2| Monitorinstances

« Amazon EC2 API & Z 9| Unmonitorinstances

Amazon EC20{|M Bt X] |P A AL
MM ZEA

—

AlZESEZ| T0fl AWS SDK for C++ AFE A|EFSHT7|E 210{E Al7] HEEHLICE.

oMl ZEE CHR22EstT FE oK Al et7|ofl dBE CHz £F M8 Legiuich

£ Ol AH83tE AFSXF Z2E 0| AWSO| M R sH HEH(AMH]

ot
& G %—.*Oil CHEhE Efst Qlofof BfLICE ZtMIEF LIE2 AWS it SE MSE HZstM L.

Amazon EC2 O/ A| 131


https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/ec2/monitor_instance.cpp
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_RunInstances.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_DescribeInstances.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_StartInstances.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_StopInstances.html
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#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/AllocateAddressRequest.h>
#include <aws/ec2/model/AssociateAddressRequest.h>
#include <iostream>

=

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model::AllocateAddressRequest request;
request.SetDomain(Aws: :EC2::Model: :DomainType: :vpc);

const Aws::EC2::Model::AllocateAddressOutcome outcome =
ec2Client.AllocateAddress(request);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to allocate Elastic IP address:" <<
outcome.GetError().GetMessage() << std::endl;
return false;
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}

const Aws::EC2::Model::AllocateAddressResponse &response = outcome.GetResult();
allocationID = response.GetAllocationId();

publicIPAddress = response.GetPublicIp();

Aws::EC2::Model: :AssociateAddressRequest associate_request;
associate_request.SetInstanceld(instanceld);
associate_request.SetAllocationId(allocationID);

const Aws::EC2::Model::AssociateAddressOutcome associate_outcome =
ec2Client.AssociateAddress(associate_request);
if (!associate_outcome.IsSuccess()) {
std::cerr << "Failed to associate Elastic IP address " << allocationID
<< " with instance " << instanceld << ":" <<
associate_outcome.GetError().GetMessage() << std::endl;
return false;

std::cout << "Successfully associated Elastic IP address " << allocationID
<< " with instance " << instanceld << std::endl;
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#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/DescribeAddressesRequest.h>
#include <aws/ec2/model/DescribeAddressesResponse.h>
#include <iomanip>

#include <iostream>

Ic

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws: :EC2::Model: :DescribeAddressesRequest request;
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Aws: :EC2::Model: :DescribeAddressesOutcome outcome =
ec2Client.DescribeAddresses(request);
if (outcome.IsSuccess()) {
std::cout << std::left << std::setw(20) << "InstanceId" <<
std::setw(15) << "Public IP" << std::setw(10) << "Domain" <<
std::setw(30) << "Allocation ID" << std::setw(25) <<
"NIC ID" << std::endl;

const Aws::Vector<Aws::EC2::Model::Address> &addresses =
outcome.GetResult().GetAddresses();
for (const auto &address: addresses) {
Aws: :String domainString =
ws: :EC2::Model: :DomainTypeMapper: : GetNameForDomainType(
address.GetDomain());

std::cout << std::left << std::setw(20) <<

address.GetInstanceId() << std::setw(15) <<
address.GetPublicIp() << std::setw(1@) << domainString <<
std::setw(30) << address.GetAllocationId() << std::setw(25)
<< address.GetNetworkInterfaceIld() << std::endl;

}

} else {
std::cerr << "Failed to describe Elastic IP addresses:" <<
outcome.GetError().GetMessage() << std::endl;
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#include <aws/ec2/EC2Client.h>
#include <aws/ec2/model/ReleaseAddressRequest.h>
#include <iostream>

IE

Aws::EC2::EC2Client ec2(clientConfiguration);
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Aws::EC2::Model: :ReleaseAddressRequest request;
request.SetAllocationId(allocationID);

Aws::EC2::Model: :ReleaseAddressOutcome outcome = ec2.ReleaseAddress(request);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to release Elastic IP address " <<
allocationID << ":" << outcome.GetError().GetMessage() <<
std::endl;
} else {
std::cout << "Successfully released Elastic IP address " <<
allocationID << std::endl;
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/ec2/release_address.cpp
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/elastic-ip-addresses-eip.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_AllocateAddress.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_DescribeAddresses.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_ReleaseAddress.html
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#include <aws/ec2/EC2Client.h>
#include <aws/ec2/model/DescribeRegionsRequest.h>

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :DescribeRegionsRequest request;
Aws::EC2::Model: :DescribeRegionsOutcome outcome =
ec2Client.DescribeRegions(request);
if (outcome.IsSuccess()) {
std::cout << std::left <<
std::setw(32) << "RegionName" <<
std::setw(64) << "Endpoint" << std::endl;

const auto &regions = outcome.GetResult().GetRegions();
for (const auto &region: regions) {
std::cout << std::left <<
std::setw(32) << region.GetRegionName() <<

std::setw(64) << region.GetEndpoint() << std::endl;

}
} else {

std::cerr << "Failed to describe regions:" <<
outcome.GetError().GetMessage() << std::endl;

A oM E & ESIML.

Amazon EC2 04| Al 136
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/ec2/describe_regions_and_zones.cpp
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#include <aws/ec2/model/DescribeAvailabilityZonesRequest.h>

KU

Aws::EC2::Model: :DescribeAvailabilityZonesRequest request;
Aws::EC2::Model: :DescribeAvailabilityZonesOutcome outcome =
ec2Client.DescribeAvailabilityZones(request);

if (outcome.IsSuccess()) {
std::cout << std::left <<
std::setw(32) << "ZoneName" <<
std::setw(20) << "State" <<
std::setw(32) << "Region" << std::endl;

const auto &zones =

outcome.GetResult().GetAvailabilityZones();

for (const auto &zone: zones) {
ws::String stateString =

Aws: :EC2::Model::AvailabilityZoneStateMapper: :GetNameForAvailabilityZoneState(
zone.GetState());
std::cout << std::left <<

std::setw(32) << zone.GetZoneName() <<
std::setw(20) << stateString <<
std::setw(32) << zone.GetRegionName() << std::endl;

}

} else {
std::cerr << "Failed to describe availability zones:" <<
outcome.GetError().GetMessage() << std::endl;
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#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/CreateKeyPairRequest.h>
#include <iostream>

#include <fstream>

I

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :CreateKeyPairRequest request;
request.SetKeyName(keyPairName);

Aws::EC2::Model: :CreateKeyPairOutcome outcome = ec2Client.CreateKeyPair(request);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to create key pair - " << keyPairName << ". " <<
outcome.GetError().GetMessage() << std::endl;
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} else {
std::cout << "Successfully created key pair named " <<
keyPairName << std::endl;

if ('keyFilePath.empty()) {
std::ofstream keyFile(keyFilePath.c_str());
keyFile << outcome.GetResult().GetKeyMaterial();
keyFile.close();
std::cout << "Keys written to the file " <<

keyFilePath << std::endl;
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#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/DescribeKeyPairsRequest.h>
#include <aws/ec2/model/DescribeKeyPairsResponse.h>
#include <iomanip>

#include <iostream>

kU

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DescribeKeyPairsRequest request;

Aws::EC2::Model: :DescribeKeyPairsOutcome outcome =
ec2Client.DescribeKeyPairs(request);
if (outcome.IsSuccess()) {
std::cout << std::left <<
std::setw(32) << "Name" <<
std::setw(64) << "Fingerprint" << std::endl;
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const std::vector<Aws::EC2::Model::KeyPairInfo> &key_pairs =
outcome.GetResult().GetKeyPairs();
for (const auto &key_pair: key_pairs) {
std::cout << std::left <<
std::setw(32) << key_pair.GetKeyName() <<
std::setw(64) << key_pair.GetKeyFingerprint() << std::endl;
}
} else {
std::cerr << "Failed to describe key pairs:" <<
outcome.GetError().GetMessage() << std::endl;

A oM E HZsHM L.

7| o Afx

o

7| Ho{E AtA|5l24™ EC2ClientQ| DeleteKeyPair & +8 5&
DeleteKeyPairRequestE ali'g & ol M & LICt

ot

Zg o
#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/DeleteKeyPairRequest.h>
#include <iostream>

IE

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DeleteKeyPairRequest request;

request.SetKeyName(keyPairName);
const Aws::EC2::Model::DeleteKeyPairOutcome outcome = ec2Client.DeleteKeyPair(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to delete key pair " << keyPairName <<
":" << outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully deleted key pair named " << keyPairName <<
std::endl;
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#include <aws/ec2/EC2Client.h>
#include <aws/ec2/model/CreateSecurityGroupRequest.h>

IE

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :CreateSecurityGroupRequest request;
request.SetGroupName(groupName);

request.SetDescription(description);
request.SetVpcId(vpcID);
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const Aws::EC2::Model::CreateSecurityGroupOutcome outcome =
ec2Client.CreateSecurityGroup(request);

if ('outcome.IsSuccess()) {
std::cerr << "Failed to create security group:" <<

outcome.GetError().GetMessage() << std::endl;
return false;

std::cout << "Successfully created security group named " << groupName <<
std: :endl;
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#include <aws/ec2/model/AuthorizeSecurityGroupIngressRequest.h>

e =

Aws::EC2::Model: :AuthorizeSecurityGroupIngressRequest
authorizeSecurityGroupIngressRequest;
authorizeSecurityGroupIngressRequest.SetGroupId(groupID);

Aws::String ingressIPRange = "203.0.113.0/24"; // Configure this for your allowed
IP range.

Aws::EC2::Model::IpRange ip_range;

ip_range.SetCidrIp(ingressIPRange);

Aws::EC2::Model: :IpPermission permissionl;
permissionl.SetIpProtocol("tcp");
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permissionl.SetToPort(80);
permissionl.SetFromPort(80);
permissionl.AddIpRanges(ip_range);

authorize_request.AddIpPermissions(permissionl);

Aws: :EC2::Model::IpPermission permission2;
permission2.SetIpProtocol("tcp");
permission2.SetToPort(22);
permission2.SetFromPort(22);
permission2.AddIpRanges(ip_range);

authorize_request.AddIpPermissions(permission2);

Aws::EC2::Model: :AuthorizeSecurityGroupIngressOutcome
authorizeSecurityGroupIngressQOutcome =

ec2Client.AuthorizeSecurityGroupIngress(authorizeSecurityGroupIngressRequest);

if (authorizeSecurityGroupIngressOutcome.IsSuccess()) {
std::cout << "Successfully authorized security group ingress." << std::endl;
} else {
std::cerr << "Error authorizing security group ingress: "
<< authorizeSecurityGroupIngressOutcome.GetError().GetMessage() <<
std::endl;

}
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#include <aws/ec2/EC2Client.h>

#include <aws/ec2/model/DescribeSecurityGroupsRequest.h>
#include <aws/ec2/model/DescribeSecurityGroupsResponse.h>
#include <iomanip>

#include <iostream>

IE

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DescribeSecurityGroupsRequest request;

if (!groupID.empty()) {
request.AddGroupIds(groupID);

Aws: :String nextToken;
do {
if (!nextToken.empty()) {
request.SetNextToken(nextToken);

Aws::EC2::Model: :DescribeSecurityGroupsOutcome outcome =
ec2Client.DescribeSecurityGroups(request);
if (outcome.IsSuccess()) {
std::cout << std::left <<

std::setw(32) << "Name" <<
std::setw(30) << "GroupId" <<
std::setw(30) << "VpcId" <<
std::setw(64) << "Description" << std::endl;

const std::vector<Aws::EC2::Model::SecurityGroup> &securityGroups =
outcome.GetResult().GetSecurityGroups();

for (const auto &securityGroup: securityGroups) {
std::cout << std::left <<

std::setw(32) << securityGroup.GetGroupName() <<
std: :setw(30) << securityGroup.GetGroupId() <<
std::setw(30) << securityGroup.GetVpcId() <<
std::setw(64) << securityGroup.GetDescription() <<
std::endl;

}

} else {
std::cerr << "Failed to describe security groups:" <<
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outcome.GetError().GetMessage() << std::endl;
return false;

nextToken = outcome.GetResult().GetNextToken();
} while (!nextToken.empty());
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#include <aws/ec2/EC2Client.h>
#include <aws/ec2/model/DeleteSecurityGroupRequest.h>
#include <iostream>

IE

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DeleteSecurityGroupRequest request;

request.SetGroupId(securityGroupID);
Aws: :EC2::Model: :DeleteSecurityGroupOutcome outcome =
ec2Client.DeleteSecurityGroup(request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to delete security group " << securityGroupID <<
":" << outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully deleted security group " << securityGroupID <<
std::endl;
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bool AwsDoc::S3::1listBuckets(const Aws::S3::S3ClientConfiguration &clientConfig) {
ws::S3::S3Client client(clientConfig);

auto outcome = client.ListBuckets();

bool result = true;
if (!outcome.IsSuccess()) {

std::cerr << "Failed with error: " << outcome.GetError() << std::endl;
result = false;
} else {
std::cout << "Found " << outcome.GetResult().GetBuckets().size() << " buckets
\n";
for (auto &&b: outcome.GetResult().GetBuckets()) {
std::cout << b.GetName() << std::endl;
}
}

return result;

MR list_buckets 0| M[E Github0l M EQISHA|L2.

SIEARYYE

create_bucket MIXE AldsteiH WY ZETEoM UE A|ARO| HE A otUg MMste E
2 O|S & LICE run_create_bucketdt Z2 A3 S A™efLICH M A It 0IF2 23
Aol et CHELICH o]l A== HI™ of2iof Bl HZIE WEE Clg REo| d3 = AIE EAIR

LICH.
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create_bucket.cppdlE F 7HX| HMETZ} U&LICH

« main() - CreateBucket()E EE&LICE main()MIAHE enumE AFE35t04 AWS BT E HEH
BIMo 2 #4350k LICH AWS Management 2£0 23018t & QB HE D20 2™

dom 2Rl AYe eldE #elg +~ AU&L

« CreateBucket() - SDKE Al25t0{ HHZIE MAIstL|Ct.

S3Client Zxl|= SDKQ| CreateBucket() MAMEE &304 HZ! o|E 1t &A
CreateBucketRequestE MY efLICt 7|20 2 HZ!2 us-east-1(E 5 HX|L|o}) 2|Fof MM E
L|Ct. 2|%10] us-east-10]| Ol B2 FE= HA0| s 2™ SHEEI=F 2&6t7| {sl 3! & ef
ZAE ™.

=

bool AwsDoc::S3::createBucket(const Aws::String &bucketName,
const Aws::S3::S3ClientConfiguration &clientConfig) {
ws::S3::S3Client client(clientConfig);
ws::S3::Model: :CreateBucketRequest request;
request.SetBucket(bucketName);

if (clientConfig.region != "us-east-1") {
Aws::S3::Model: :CreateBucketConfiguration createBucketConfig;
createBucketConfig.SetLocationConstraint(

ws::S3::Model: :BucketLocationConstraintMapper: :GetBucketLocationConstraintForName(
clientConfig.region));
request.SetCreateBucketConfiguration(createBucketConfig);

Aws: :S3::Model: :CreateBucketOutcome outcome = client.CreateBucket(request);
if (!outcome.IsSuccess()) {
auto err = outcome.GetError();
std::cerr << "Error: createBucket: " <<
err.GetExceptionName() << ": " << err.GetMessage() << std::endl;
} else {
std::cout << "Created bucket " << bucketName <<
" in the specified AWS Region." << std::endl;

return outcome.IsSuccess();
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}

M#| create buckets 0| X|&= Github 0| A
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delete_bucket K& M52 WH TEZ EofM LE AlARO| HE MY ntels MMsi= &
HZ O|S#LICE run_delete_bucketdt 22 A8 s A LICH A A 0l 0|§2 2A
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delete_bucket.cpp0ole F 7tX| HHMET} & LIC

« main() - DeleteBucket()E F =& LICE main()HIAHE enumE AF25t04 AWS 2|1 HZH o
2oz HHZdsHof gL|Ct. 8 bucket_name2 AN E HZlo| 0|Eo 2 4735l oF EHLCt

« DeleteBucket() - SDKE AtE35t0{ HHZ!IS AA|IEFLICE.

S3Client Z4A|= SDKQ| DeleteBucket() HAMEE Al235l04 &g H{Z! O|E 1t &7
DeleteBucketRequest Z{A|E MY &fLICt H33tedT 2! 0| H|oq QdoqoF &FL|Ct.

IE

bool AwsDoc::S3::deleteBucket(const Aws::String &bucketName,
const Aws::S3::S3ClientConfiguration &clientConfig) {

ws::53::S3Client client(clientConfig);

ws::S3::Model: :DeleteBucketRequest request;
request.SetBucket(bucketName);

ws: :S3::Model: :DeleteBucketOutcome outcome =
client.DeleteBucket(request);

if (!outcome.IsSuccess()) {
const Aws::S3::S3Error &err = outcome.GetError();
std::cerr << "Error: deleteBucket: " <<
err.GetExceptionName() << ": " << err.GetMessage() << std::endl;
} else {
std::cout << "The bucket was deleted" << std::endl;
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return outcome.IsSuccess();

M| delete_bucket 0| XM= Github0ll A EQI5IA|2.

Amazon S3 Z4A|= Clo|Ef 22 Ql Tt S LIEHLICH ZF Z4A|= HZ! ool &f =sH{ok grLict,

AlZFst 7| Tol AWS SDK for C++ AHE AlAI5H7|E 21012 Al7| BHEFLICE.

oM ZIEE CIREESID FE oM A5V 0| MHEI IR £F M 2= ghL|Ct.
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S3Client Z4A|Q| PutObject & +E AL&35t0{ HZ! O|F, 7| O0|F ¥ HEC & WUS AMBFLCt
Aws: :FStream2 £2Z It o| 2EIXE HZlo| YEEst= O AFSE LICH HZ!0| BFEA| 1040k 3
|:|;| :E—|x| OF0|:|=| (@) Ej|. I:II-AO%HI- ||_—_|.

HHE HISTIMoE YEESHE oME AWS SDK for C++E ALSEH HIST| Z2 e MMg ®X
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bool AwsDoc::S3::putObject(const Aws::String &bucketName,
const Aws::String &fileName,
const Aws::S3::S53ClientConfiguration &clientConfig) {
ws::S3::S3Client s3Client(clientConfig);

ws::S3::Model: :PutObjectRequest request;

request.SetBucket(bucketName);

//We are using the name of the file as the key for the object in the bucket.
//However, this is just a string and can be set according to your retrieval needs.
request.SetKey(fileName);

std::shared_ptr<Aws::I0Stream> inputData =
Aws : :MakeShared<Aws: :FStream>("SampleAllocationTag",
fileName.c_str(),
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std:

if (!*inputData) {
std:
return false;

request.SetBody(inputData);

ws::S3::Model: :PutObjectOutcome outcome

s3Client.PutObject(request);

if (!outcome.IsSuccess()) {

:cerr << "Error unable to read file

:ios_base::in | std::ios_base::binary);

" << fileName << std::endl;

std::cerr << "Error: putObject: " <<
outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Added object '" << fileName << "' to bucket '"

<< bucketName << "',

return outcome.IsSuccess();

A oAM= Githuboll A & RISHMI2.

HZlo EXtE Y2E
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bool AwsDoc::S3::putObjectBuffer(const Aws:
const Aws:
const std:
const Aws:

ws: :S3:

ws: :S3:

:String &bucketName,
:String &objectName,
:string &objectContent,
:S3::S3ClientConfiguration
:S3Client s3Client(clientConfig);

&clientConfig) {

’

:Model: :PutObjectRequest request;
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request.SetBucket(bucketName);
request.SetKey(objectName);

const std::shared_ptr<Aws::I0Stream> inputData =
Aws: :MakeShared<Aws: :StringStream>("");
*inputData << objectContent.c_stx();

request.SetBody(inputData);

ws::S3::Model: :PutObjectOutcome outcome = s3Client.PutObject(request);
if (loutcome.IsSuccess()) {
std::cerr << "Error: putObjectBuffer: " <<

outcome.GetError().GetMessage() << std::endl;

} else {
std::cout << "Success: Object '" << objectName << "' with content '"
<< objectContent << "' uploaded to bucket '" << bucketName << "'.";

return outcome.IsSuccess();

7| o &= Githuboll A EQISIMIL.
A L

S5 2 7tX{22{M S3Client AA|C| ListObjects E+E AFSELICH 2HXE L}
E0| MYE ListObjectsRequestE O] &0l AMSELIC.

ListObjects g 2 5%% Object QIAEHA HElZ 7IMQE O ASE & U=
H

IE

bool AwsDoc::S3::1listObjects(const Aws::String &bucketName,
Aws: :Vector<Aws::String> &keysResult,
const Aws::S3::S3ClientConfiguration &clientConfig) {

ws::S3::S3Client s3Client(clientConfig);

ws::S3::Model::ListObjectsV2Request request;
request.WithBucket(bucketName);

Aws::String continuationToken; // Used for pagination.
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Aws: :Vector<Aws::S3::Model::0Object> allObjects;

do {
if (!continuationToken.empty()) {
request.SetContinuationToken(continuationToken);

auto outcome = s3Client.ListObjectsV2(request);

if (loutcome.IsSuccess()) {
std::cerr << "Error: listObjects: " <<
outcome.GetError().GetMessage() << std::endl;

return false;

} else {
Aws: :Vector<Aws::S3::Model::0Object> objects =
outcome.GetResult().GetContents();

allObjects.insert(allObjects.end(), objects.begin(), objects.end());
continuationToken = outcome.GetResult().GetNextContinuationToken();

}

} while (!continuationToken.empty());
std::cout << allObjects.size() << " object(s) found:" << std::endl;

for (const auto &object: allObjects) {
std::cout << " " << object.GetKey() << std::endl;

keysResult.push_back(object.GetKey());

return true;
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bool AwsDoc::S3::getObject(const Aws::String &objectKey,
const Aws::String &fromBucket,
const Aws::S3::S3ClientConfiguration &clientConfig) {

Aws::S3::S3Client client(clientConfig);

Aws: :S3::Model: :GetObjectRequest request;
request.SetBucket(fromBucket);
request.SetKey(objectKey);

Aws::S3::Model: :GetObjectOutcome outcome =
client.GetObject(request);

if (!outcome.IsSuccess()) {
const Aws::S3::S3Error &err = outcome.GetError();

std::cerr << "Error: getObject: " <<
err.GetExceptionName() << ": " << err.GetMessage() << std::endl;
} else {
std::cout << "Successfully retrieved '" << objectKey << "' from '"
<< fromBucket << "'." << std::endl;

return outcome.IsSuccess();

| oA E GithubollA ZQISHAIS.
25 AP

S3Client Z4#|2| DeleteObject &+E AIE5I0i CtR2EEE HZ!DH k| o] o|F0| MHE
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bool AwsDoc::S3::deleteObject(const Aws::String &objectKey,
const Aws::String &fromBucket,
const Aws::S3::S3ClientConfiguration &clientConfig) {
Aws::S3::S3Client client(clientConfig);
Aws::S3::Model: :DeleteObjectRequest request;

request.WithKey(objectKey)
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.WithBucket(fromBucket);

ws::S3::Model: :DeleteObjectOutcome outcome =

client.DeleteObject(request);

if ('outcome.IsSuccess()) {

auto err = outcome.GetError();
std::cerr << "Error: deleteObject:
err.GetExceptionName() << ":
} else {
std::
}

return outcome.IsSuccess();
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cout << "Successfully deleted the object." << std:
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:S3::getObjectAcl(const Aws:
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:String &bucketName,
:String &objectKey,
:S3::S3ClientConfiguration &clientConfig) {

ws::S3::S3Client s3Client(clientConfig);
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Aws::S3::Model: :GetObjectAclRequest request;
request.SetBucket(bucketName);
request.SetKey(objectKey);

Aws::S3::Model: :GetObjectAclOutcome outcome =
s3Client.GetObjectAcl(request);

if (!outcome.IsSuccess()) {

const Aws::S3::S3Error &err = outcome.GetError();

std::cerr << "Error: getObjectAcl: "
<< err.GetExceptionName() << ": "
} else {
Aws::Vector<Aws::S3::Model::Grant> grants =
outcome.GetResult().GetGrants();

for (auto it = grants.begin(); it != grants.

std::cout << "For object " << objectKey
<< std::endl << std::endl;

Aws::S3::Model::Grant grant = *it;
Aws::S3::Model::Grantee grantee = grant

if (grantee.TypeHasBeenSet()) {
std::cout << "Type:

<< err.GetMessage() << std::endl;

end(); it++) {

<< LLE n

.GetGrantee();

<< getGranteeTypeString(grantee.GetType()) << std::endl;

if (grantee.DisplayNameHasBeenSet()) {
std::cout << "Display name: "

<< grantee.GetDisplayName() << std::endl;

if (grantee.EmailAddressHasBeenSet()) {

std::cout << "Email address:

<< grantee.GetEmailAddress() << std::endl;

if (grantee.IDHasBeenSet()) {
std::cout << "ID: "

<< grantee.GetID() << std:

if (grantee.URIHasBeenSet()) {

:endl;
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std::cout << "URI: "
<< grantee.GetURI() << std::endl;

std::cout << "Permission: "o<<
getPermissionString(grant.GetPermission()) <<
std::endl << std::endl;

return outcome.IsSuccess();

//! Routine which converts a built-in type enumeration to a human-readable string.
/2
\param type: Type enumeration.
\return String: Human-readable string
*/
Aws::String getGranteeTypeString(const Aws::S3::Model::Type &type) {
switch (type) {
case Aws::S3::Model::Type::AmazonCustomerByEmail:
return "Email address of an AWS account";
case Aws::S3::Model::Type::CanonicalUser:
return "Canonical user ID of an AWS account";
case Aws::S3::Model::Type::Group:
return "Predefined Amazon S3 group";
case Aws::S3::Model::Type::NOT_SET:
return "Not set";
default:
return "Type unknown";

//! Routine which converts a built-in type enumeration to a human-readable string.
s
\param permission: Permission enumeration.
\return String: Human-readable string
*/
Aws::String getPermissionString(const Aws::S3::Model::Permission &permission) {
switch (permission) {
case Aws::S3::Model: :Permission: :FULL_CONTROL:
return "Can read this object's data and its metadata,
"and read/write this object's permissions";
case Aws::S3::Model::Permission: :NOT_SET:
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return "Permission not set";
case Aws::S3::Model::Permission: :READ:

return "Can read this object's data and its metadata";
case Aws::S3::Model::Permission: :READ_ACP:

return "Can read this object's permissions";

// case Aws::S3::Model::Permission::WRITE // Not applicable.
case Aws::S3::Model: :Permission: :WRITE_ACP:

return "Can write this object's permissions";
default:
return "Permission unknown";

ACL2 M ACL2 MM5t7{LI #ZxH ACLOY| X|HEl et H 048 HE5l0d =HE + U&Lct YdIo|E
El ACL2 PutObjectAcl HME=o| ME35to{ A2 $4XH ACLO| EL|C}.

FCE &= GetObjectAclE ZHMEI ACLE AL 3t 047(04| M HEH £04E FItEFLICH AFSXF E
L o{Xtof| A ZHA|of| CHEt READ T80l o4& LICt =X E ACL2 PutObjectAclZ ME /0]
MZE #xl ACLO| ELIC}

bool AwsDoc::S3::putObjectAcl(const Aws::String &bucketName, const Aws::String
&objectKey, const Aws::String &ownerlID,

const Aws::String &granteePermission, const Aws::String
&granteeType,
const Aws::String &granteeID, const Aws::String
&granteeEmailAddress,
const Aws::String &granteeURI, const
ws::S3::S3ClientConfiguration &clientConfig) {
ws::S3::S3Client s3Client(clientConfig);

Aws::S3::Model: :0Owner owner;
owner.SetID(ownerID);

ws::S3::Model: :Grantee grantee;
grantee.SetType(setGranteeType(granteeType));

if (!granteeEmailAddress.empty()) {

grantee.SetEmailAddress(granteeEmailAddress);

if (!granteeID.empty()) {
grantee.SetID(granteelD);
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}

if (!granteeURI.empty()) {
grantee.SetURI(granteeURI);

Aws::S3::Model: :Grant grant;
grant.SetGrantee(grantee);
grant.SetPermission(setGranteePermission(granteePermission));

Aws: :Vector<Aws::S3::Model: :Grant> grants;
grants.push_back(grant);

Aws::S3::Model: :AccessControlPolicy acp;
acp.SetOwner(owner);
acp.SetGrants(grants);

Aws::S3::Model: :PutObjectAclRequest request;
request.SetAccessControlPolicy(acp);
request.SetBucket(bucketName);
request.SetKey(objectKey);

Aws: :S3::Model: :PutObjectAclOutcome outcome =
s3Client.PutObjectAcl(request);

if (!outcome.IsSuccess()) {
auto error = outcome.GetError();

std::cerr << "Error: putObjectAcl: " << error.GetExceptionName()
<< " - " << error.GetMessage() << std::endl;
} else {
std::cout << "Successfully added an ACL to the object '" << objectKey
<< "' in the bucket '" << bucketName << "'." << std::endl;

return outcome.IsSuccess();

//! Routine which converts a human-readable string to a built-in type enumeration.
e
\param access: Human readable string.
\return Permission: Permission enumeration.
*/
Aws: :S3::Model: :Permission setGranteePermission(const Aws::String &access) {
if (access == "FULL_CONTROL")
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return Aws::S3::Model::Permission: :FULL_CONTROL;
if (access == "WRITE")

return Aws::S3::Model::Permission: :WRITE;
if (access == "READ")

return Aws::S3::Model::Permission: :READ;
if (access == "WRITE_ACP")

return Aws::S3::Model::Permission: :WRITE_ACP;
if (access == "READ_ACP")

return Aws::S3::Model::Permission: :READ_ACP;
return Aws::S3::Model::Permission: :NOT_SET;

//! Routine which converts a human-readable string to a built-in type enumeration.
/*)

\param type: Human readable string.

\return Type: Type enumeration.

*/
ws::S3::Model::Type setGranteeType(const Aws::String &type) {
if (type == "Amazon customer by email")
return Aws::S3::Model::Type::AmazonCustomerByEmail;
if (type == "Canonical user")
return Aws::S3::Model::Type::CanonicalUser;
if (type == "Group")
return Aws::S3::Model::Type::Group;
return Aws::S3::Model::Type::NOT_SET;
}
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//' Routine which demonstrates setting the ACL for an S3 bucket.
/*)

\param bucketName: Name of a bucket.
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\param

ownerID: The canonical ID of the bucket owner.

See https://docs.aws.amazon.com/AmazonS3/latest/userguide/finding-canonical-user-
id.html for more information.

\param granteePermission: The access level to enable for the grantee.
\param granteeType: The type of grantee.
\param granteeID: The canonical ID of the grantee.
\param granteeEmailAddress: The email address associated with the grantee's AWS
account.
\param granteeURI: The URI of a built-in access group.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::S3::getPutBucketAcl(const Aws::String &bucketName,
const Aws::String &ownerlID,
const Aws::String &granteePermission,
const Aws::String &granteeType,
const Aws::String &granteelD,
const Aws::String &granteeEmailAddress,
const Aws::String &granteeURI,
const Aws::S3::S3ClientConfiguration &clientConfig) {
bool result = ::putBucketAcl(bucketName, ownerID, granteePermission, granteeType,
granteelD,
granteeEmailAddress,
granteeURI,
clientConfig);

if (result) {

result =

: :getBucketAcl(bucketName, clientConfig);

return result;

//! Routine which demonstrates setting the ACL for an S3 bucket.

/*)
\param
\param

bucketName: Name of from bucket.
ownerID: The canonical ID of the bucket owner.

See https://docs.aws.amazon.com/AmazonS3/latest/userguide/finding-canonical-user-
id.html for more information.

\param granteePermission: The access level to enable for the grantee.

\param granteeType: The type of grantee.

\param granteeID: The canonical ID of the grantee.

\param granteeEmailAddress: The email address associated with the grantee's AWS
account.

Amazon S3 0|l

162



AWS SDK for C++

JHeER 7Hol=

\param granteeURI: The URI of a built-in access group.
\param clientConfig: Aws client configuration.
Function succeeded.

\return bool:

*/

bool putBucketAcl(const

const
const
const
const
const
const
const

Aws:
Aws:
Aws:
Aws:
Aws:
Aws:
Aws:
Aws:

:String &bucketName,

:String &ownerlID,

:String &granteePermission,

:String &granteeType,

:String &granteelD,

:String &granteeEmailAddress,

:String &granteeURI,
:S3::S3ClientConfiguration &clientConfig)

Aws: :S3::S3Client s3Client(clientConfig);

Aws: :S3::Model: :Owner owner;
owner.SetID(ownerID);

Aws::S3::Model: :Grantee grantee;
grantee.SetType(setGranteeType(granteeType));

if (!granteeEmailAddress.empty()) {
grantee.SetEmailAddress(granteeEmailAddress);

if (!granteeID.empty()) {

grantee.SetID(granteelD);

if (!granteeURI.empty()) {
grantee.SetURI(granteeURI);

Aws::S3::Model::Grant grant;
grant.SetGrantee(grantee);
grant.SetPermission(setGranteePermission(granteePermission));

Aws: :Vector<Aws::S3::Model::Grant> grants;

grants.push_back(grant);

Aws::S3::Model: :AccessControlPolicy acp;

acp.SetOwner(owner);

acp.SetGrants(grants);
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Aws::S3::Model: :PutBucketAclRequest request;
request.SetAccessControlPolicy(acp);
request.SetBucket(bucketName);

Aws: :S3::Model: : PutBucketAclOutcome outcome =
s3Client.PutBucketAcl(request);

if ('outcome.IsSuccess()) {
const Aws::S3::S3Error &error = outcome.GetError();

std::cerr << "Error: putBucketAcl: " << error.GetExceptionName()
<< " - " << error.GetMessage() << std::endl;
} else {
std::cout << "Successfully added an ACL to the bucket '" << bucketName
<< "' " << std::endl;

return outcome.IsSuccess();

//' Routine which demonstrates getting the ACL for an S3 bucket.
Ad!

\param bucketName: Name of the s3 bucket.

\param clientConfig: Aws client configuration.

\return bool: Function succeeded.
*/
bool getBucketAcl(const Aws::String &bucketName,

const Aws::S3::S3ClientConfiguration &clientConfig) {
Aws::S3::S3Client s3Client(clientConfig);

Aws::S3::Model: :GetBucketAclRequest request;
request.SetBucket(bucketName);

Aws: :S3::Model: :GetBucketAclOutcome outcome =
s3Client.GetBucketAcl(request);

if (!outcome.IsSuccess()) {
const Aws::S3::S3Error &err = outcome.GetError();
std::cerr << "Error: getBucketAcl: "

<< err.GetExceptionName() << ": " << err.GetMessage() << std::endl;
} else {
const Aws::Vector<Aws::S3::Model::Grant> &grants =
outcome.GetResult().GetGrants();
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for (const Aws::S3::Model::Grant &grant: grants) {
const Aws::S3::Model::Grantee &grantee = grant.GetGrantee();

std::cout << "For bucket " << bucketName << ": "
<< std::endl << std::endl;

if (grantee.TypeHasBeenSet()) {
std::cout << "Type: "
<< getGranteeTypeString(grantee.GetType()) << std::endl;

if (grantee.DisplayNameHasBeenSet()) {
std::cout << "Display name: "
<< grantee.GetDisplayName() << std::endl;

if (grantee.EmailAddressHasBeenSet()) {
std::cout << "Email address: "
<< grantee.GetEmailAddress() << std::endl;

if (grantee.IDHasBeenSet()) {
std::cout << "ID: "
<< grantee.GetID() << std::endl;

if (grantee.URIHasBeenSet()) {
std::cout << "URI: "
<< grantee.GetURI() << std::endl;

std::cout << "Permission: "o<<
getPermissionString(grant.GetPermission()) <<
std::endl << std::endl;

return outcome.IsSuccess();

//! Routine which converts a built-in type enumeration to a human-readable string.
Ad!

\param permission: Permission enumeration.

\return String: Human-readable string.
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*/

Aws::String getPermissionString(const Aws::S3::Model::Permission &permission) {
switch (permission) {
case Aws::S3::Model: :Permission: :FULL_CONTROL:
return "Can list objects in this bucket, create/overwrite/delete "
"objects in this bucket, and read/write this "
"bucket's permissions";
case Aws::S3::Model: :Permission: :NOT_SET:
return "Permission not set";
case Aws::S3::Model::Permission::READ:
return "Can list objects in this bucket";
case Aws::S3::Model: :Permission: :READ_ACP:
return "Can read this bucket's permissions";
case Aws::S3::Model::Permission::WRITE:
return "Can create, overwrite, and delete objects in this bucket";
case Aws::S3::Model: :Permission: :WRITE_ACP:
return "Can write this bucket's permissions";
default:
return "Permission unknown";

//! Routine which converts a human-readable string to a built-in type enumeration
/2

\param access: Human readable string.

\return Permission: Permission enumeration.

*/
Aws: :S3::Model: :Permission setGranteePermission(const Aws::String &access) {
if (access == "FULL_CONTROL")
return Aws::S3::Model::Permission: :FULL_CONTROL;
if (access == "WRITE")
return Aws::S3::Model::Permission: :WRITE;
if (access == "READ")
return Aws::S3::Model::Permission: :READ;
if (access == "WRITE_ACP")
return Aws::S3::Model::Permission: :WRITE_ACP;
if (access == "READ_ACP")
return Aws::S3::Model::Permission: :READ_ACP;
return Aws::S3::Model::Permission: :NOT_SET;
}

//! Routine which converts a built-in type enumeration to a human-readable string.

/*!
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\param type: Type enumeration.
\return bool: Human-readable string.
*/
ws::String getGranteeTypeString(const Aws::S3::Model::Type &type) {
switch (type) {
case Aws::S3::Model::Type::AmazonCustomerByEmail:
return "Email address of an AWS account";
case Aws::S3::Model::Type::CanonicalUser:
return "Canonical user ID of an AWS account";
case Aws::S3::Model::Type::Group:
return "Predefined Amazon S3 group";
case Aws::S3::Model::Type::NOT_SET:
return "Not set";
default:
return "Type unknown";

}
}
ws::S3::Model::Type setGranteeType(const Aws::String &type) {
if (type == "Amazon customer by email")
return Aws::S3::Model::Type::AmazonCustomerByEmail;
if (type == "Canonical user")
return Aws::S3::Model::Type::CanonicalUser;
if (type == "Group")

return Aws::S3::Model::Type::Group;
return Aws::S3::Model::Type::NOT_SET;

A oM E GithubOoll A EQISHAIL.
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//' Build a policy JSON string.
/5

\param userArn: Aws user Amazon Resource

gyE 4 s

Name (ARN).

For more information, see https://docs.aws.amazon.com/IAM/latest/UserGuide/
reference_identifiers.html#identifiers-arns.

\param bucketName: Name of a bucket.
\return String: Policy as JSON string.

*/

Aws::String getPolicyString(const Aws::String &userArn,
const Aws::String &bucketName) {

return

"{\n"

" \"Version\":\"2012-10-17\",\n"

" \"Statement\":[\n"
11} {\nll
11} \IlSid\ll: \Ill\ll’\nll

" \"Effect\": \"Allow\",\n"
" \"Principal\": {\n"

" \"AWS\": \""

+ userArn +

"\"\n"" }A\n"

" \"Action\": [ \"s3

" \"Resource\":
+ bucketName +

"/*\" \n"

" UK

" I\n

i a

bool AwsDoc::S3::putBucketPolicy(const Aws
const Aws
const Aws

:getObject\"
[ \"arn:aws:s3:::"

I,\n"

::String &bucketName,
::String &policyBody,
::53::S3ClientConfiguration &clientConfig)

Aws: :S3::S3Client s3Client(clientConfig);
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std::shared_ptr<Aws::StringStream> request_body =
Aws: :MakeShared<Aws: :StringStream>("");
*request_body << policyBody;

ws::S3::Model: :PutBucketPolicyRequest request;
request.SetBucket(bucketName);
request.SetBody(request_body);

ws::S3::Model: :PutBucketPolicyOutcome outcome =
s3Client.PutBucketPolicy(request);

if ('outcome.IsSuccess()) {
std::cerr << "Error: putBucketPolicy:
<< outcome.GetError().GetMessage() << std::endl;

} else {
std::cout << "Set the following policy body for the bucket '" <<
bucketName << "':" << std::endl << std::endl;
std::cout << policyBody << std::endl;
}
return outcome.IsSuccess();
}
(® Note

Aws::Utils::Json::JsonValue F & 2|E| 22iA = PutBucketPolicyOl HEE R &8 JSON
HAME FM5t= Ol MAEEE = UA&LICH

XA of| XM= Githuboll A EQISHMIL.

BZ! R 72|
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Amazon S3 HHZI0H CHEF EME JHx{224H S3Clientof GetBucketPolicy H+E =
O|& & GetBucketPolicyRequestol| & &LIC}.

e L=

bool AwsDoc::S3::getBucketPolicy(const Aws::String &bucketName,
const Aws::S3::S3ClientConfiguration &clientConfig) {
ws::S3::S3Client s3Client(clientConfig);
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Aws::S3::Model: :GetBucketPolicyRequest request;
request.SetBucket(bucketName);

Aws: :S3::Model: :GetBucketPolicyOutcome outcome
s3Client.GetBucketPolicy(request);

if ('outcome.IsSuccess()) {
const Aws::S3::S3Error &err outcome.GetError();
std::cerr << "Error: getBucketPolicy: "

<< err.GetExceptionName() << ": " << err.GetMessage() << std::endl;
} else {
Aws: :StringStream policy_stream;
Aws::String line;
outcome.GetResult().GetPolicy() >> line;
policy_stream << line;
std::cout << "Retrieve the policy for bucket '" << bucketName << "':\n\n" <<
policy_stream.str() << std::endl;
}
return outcome.IsSuccess();
}
A of| M= GithubOllM = 2ISHMIL2.
BZ0 A AR
HZ! Mg AX|5tE{T S3C1ient | DeleteBucketPolicy -8 SE£5 1 HZA 0|2

DeleteBucketPolicyRequest0ol| Ml & L|C}.

Ic

bool AwsDoc

::S3::deleteBucketPolicy(const Aws::String &bucketName,

const Aws::S3::S3ClientConfiguration &clientConfig)
{
Aws::S3::S3Client client(clientConfig);
Aws::S3::Model: :DeleteBucketPolicyRequest request;
request.SetBucket(bucketName);
Aws::S3::Model: :DeleteBucketPolicyOutcome outcome =

client.DeleteBucketPolicy(request);
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if ('outcome.IsSuccess()) {
const Aws::S3::S3Error &err = outcome.GetError();
std::cerr << "Error: deleteBucketPolicy: " <<
err.GetExceptionName() << ": " << err.GetMessage() << std::endl;

} else {
std::cout << "Policy was deleted from the bucket." << std::endl;

return outcome.IsSuccess();
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bool AwsDoc::S3::putWebsiteConfig(const Aws::String &bucketName,
const Aws::String &indexPage, const Aws::String
&errorPage,
const Aws::S3::S3ClientConfiguration &clientConfig) {
Aws::S3::S3Client client(clientConfig);

Aws: :S3::Model: :IndexDocument indexDocument;
indexDocument.SetSuffix(indexPage);

Aws: :S3::Model: :ErrorDocument errorDocument;
errorDocument.SetKey(errorPage);

Aws: :S3::Model: :WebsiteConfiguration websiteConfiguration;
websiteConfiguration.SetIndexDocument(indexDocument);
websiteConfiguration.SetErrorDocument(errorDocument);

Aws::S3::Model: :PutBucketWebsiteRequest request;
request.SetBucket(bucketName);
request.SetWebsiteConfiguration(websiteConfiguration);

Aws: :S3: :Model: :PutBucketWebsiteOutcome outcome =
client.PutBucketWebsite(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error: PutBucketWebsite: "
<< outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Success: Set website configuration for bucket '"
<< bucketName << "'." << std::endl;

return outcome.IsSuccess();
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® Note
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bool AwsDoc::S3::getWebsiteConfig(const Aws::String &bucketName,
const Aws::S3::S3ClientConfiguration &clientConfig) {
Aws::S3::S3Client s3Client(clientConfig);

Aws::S3::Model: :GetBucketWebsiteRequest request;
request.SetBucket(bucketName);

Aws: :S3::Model: :GetBucketWebsiteOutcome outcome =
s3Client.GetBucketWebsite(request);

if (!outcome.IsSuccess()) {
const Aws::S3::S3Error &err = outcome.GetError();

std::cerr << "Error: GetBucketWebsite: "
<< err.GetMessage() << std::endl;
} else {
Aws: :S3::Model: :GetBucketWebsiteResult websiteResult = outcome.GetResult();

std::cout << "Success: GetBucketWebsite: "
<< std::endl << std::endl
<< "For bucket '" << bucketName << "':"
<< std::endl
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<< "Index page : "
<< websiteResult.GetIndexDocument().GetSuffix()
<< std::endl
<< "Error page: "
<< websiteResult.GetErrorDocument().GetKey()
<< std::endl;

return outcome.IsSuccess();
}
A o M= GithubOlA & QISHMIL.
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bool AwsDoc::S3::deleteBucketWebsite(const Aws::String &bucketName
const Aws::S3::S3ClientConfiguration
&clientConfig) {
Aw S3::S3Client client(clientConfig);
s::S3::Model: :DeleteBucketWebsiteRequest request
request.SetBucket(bucketName);
S3::Model: :DeleteBucketWebsiteOutcome outcome =
std::

client.DeleteBucketWebsite(request);

s M o<<
" << err.GetMessage() <<
::endl;

if (!outcome.IsSuccess()) {
auto err outcome.GetError();
std::cerr << "Error: deleteBucketWebsite
err.GetExceptionName() << ":
cout << "Website configuration was removed." << std

} else {
std::

return outcome.IsSuccess();

QlStMI2.
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auto s3_client = Aws::MakeShared<Aws::S3::S3Client>("S3Client");
auto executor =
Aws: :MakeShared<Aws::Utils::Threading: :PooledThreadExecutor>("executor", 25);
Aws: :Transfer::TransferManagerConfiguration transfer_config(executor.get());
transfer_config.s3Client = s3_client;

// Create buffer to hold data received by the data stream.
Aws::Utils::Array<unsigned char> buffer(BUFFER_SIZE);

// The local variable 'streamBuffer' is captured by reference in a lambda.

// It must persist until all downloading by the 'transfer_manager' is complete.

Stream: :PreallocatedStreamBuf streamBuffer(buffer.GetUnderlyingData(),
buffer.GetLength());

auto transfer_manager =
Aws: :Transfer::TransferManager: :Create(transfer_config);

auto uploadHandle = transfer_manager->UploadFile(LOCAL_FILE, BUCKET, KEY,
"text/plain", Aws::Map<Aws::String, Aws::String>());
uploadHandle->WaitUntilFinished();
bool success = uploadHandle->GetStatus() ==
Transfer::TransferStatus: :COMPLETED;

if (!success)

{
auto err = uploadHandle->GetlLastError();
std::cout << "File upload failed: "<< err.GetMessage() << std::endl;
}
else
{

std::cout << "File upload finished." << std::endl;

auto downloadHandle = transfer_manager->DownloadFile(BUCKET,
KEY,
[&]() { //Define a lambda expression for the callback method parameter
to stream back the data.
return Aws::New<MyUnderlyingStream>("TestTag", &streamBuffer);
1)
downloadHandle->WaitUntilFinished();// Block calling thread until download
is complete.
auto downStat = downloadHandle->GetStatus();
if (downStat != Transfer::TransferStatus::COMPLETED)
{
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auto err = downloadHandle->GetLastError();
std::cout << "File download failed: " << err.GetMessage() <<
std: :endl;
}

std::cout << "File download to memory finished." << std::endl;
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Improving Amazon S3 Throughput with AWS SDK for C++ v1.98 HZE5HAMIL.
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o2 UYEC Clo|EE ArMErLICE
KtMIEH LI 2 Amazon S3 AFE DMl HZoM =8 F7| 74 dE8E HZsM L.

NS

[

AlE5t7| ol AWS SDK for C++ AHE A% 5t7|E 4012 A|7| HHEFLICt.

Ol oAl s3CrtClient AHS S HoiELICH 0f ofFIolA]
I, M E CHe 2 S8 CHS THD B ArNE

GET &td2 of2 742l “H9l X&'’ GET RO 2 HErELIC
Amazon S3 AHE MMl LEITE HEES ASE 25 o

Amazon S3 oAl 177


https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/transfer-manager/transferOnStream.cpp
https://github.com/aws/aws-sdk-cpp/wiki/Improving-S3-Throughput-with-AWS-SDK-for-CPP-v1.9
https://docs.aws.amazon.com/sdkref/latest/guide/common-runtime.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/mpu-abort-incomplete-mpu-lifecycle-config.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/how-to-set-lifecycle-configuration-intro.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-s3-crt/html/class_aws_1_1_s3_crt_1_1_s3_crt_client.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/mpuoverview.html
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A 8T HIo|E oS AFSFLICH.

b. region: enumZ At&35t04 region H,E HHEHO AWS 2T 2 HO|O|EELICH HHe |
2| g 5o P{P AWS Management 2£01 2018t £ Q2% A T ME0IM ZITE &
&Lt
2. OME YU=gct.
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PUT /my-object
partNumber=1&uploadId=gsk8vDbmnlA5EseDo._LDEgq22Qmt0@SeuszYxMsZ9ABt503VqDIFOPE
content-1length:8388608 host:my-bucketasdfasdf.s3.us-

east-2.amazonaws.com x-amz-content-sha256:UNSIGNED-PAYLOAD

al

=

PUT /my-object
partNumber=2&uploadId=gsk8vDbmnlA5EseDo._LDEgq22Qmt@SeuszYxMsZ9ABt503VqDIFOPE
content-1length:8388608 host:my-bucketasdfasdf.s3.us-

east-2.amazonaws.com x-amz-content-sha256:UNSIGNED-PAYLOAD

Amazon S3 oA 178


https://aws.amazon.com/blogs/aws-cost-management/discovering-and-deleting-incomplete-multipart-uploads-to-lower-amazon-s3-costs/
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/s3-crt/s3-crt-demo.cpp
https://aws.amazon.com/sqs
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/SQSDeveloperGuide/
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CH7 | &

SQSClient 224 2| CreateQueue HEH &4+E AIE5lD
CreateQueueRequest Zix|E M Z&LICt

CH7 1€ mt2l0lEE dEst=

Pk

ok

i

#tinclude <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/CreateQueueRequest.h>
#include <iostream>

1]

Aws::SQS::SQSClient sqgsClient(clientConfiguration);

Aws: :SQS: :Model: :CreateQueueRequest request;
request.SetQueueName(queueName);

const Aws::SQS::Model::CreateQueueOutcome outcome = sqgsClient.CreateQueue(request);
if (outcome.IsSuccess()) {
std::cout << "Successfully created queue " << queueName << " with a queue URL "

<< outcome.GetResult().GetQueueUrl() << "." << std::endl;
}
else {
std::cerr << "Error creating queue " << queueName << ": " <<
outcome.GetError().GetMessage() << std::endl;
}

A oM E FHZEsHM L.

7| =58 Ly

HH 2| Amazon SQS CH7|¥E LIE35IEdH SQSClient 2214 9| ListQueues HH &+E S &1
ListQueuesRequest ZHXIE ME&LIC}H

Zg o

#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/ListQueuesRequest.h>
#include <iostream>
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https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-sqs/html/class_aws_1_1_s_q_s_1_1_model_1_1_create_queue_request.html
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/create_queue.cpp
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-sqs/html/class_aws_1_1_s_q_s_1_1_model_1_1_list_queues_request.html
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Aws::5SQS::SQSClient sgsClient(clientConfiguration);

Aws::5SQS: :Model::ListQueuesRequest listQueuesRequest;

Aws::String nextToken; // Used for pagination.
Aws: :Vector<Aws::String> allQueueUrls;

do {
if (!nextToken.empty()) {
listQueuesRequest.SetNextToken(nextToken);
}
const Aws::SQS::Model::ListQueuesOutcome outcome = sqgsClient.ListQueues(
listQueuesRequest);
if (outcome.IsSuccess()) {
const Aws::Vector<Aws::String> &queueUrls =
outcome.GetResult().GetQueueUrls();
allQueueUrls.insert(allQueueUrls.end(),
queueUrls.begin(),
queueUrls.end());

nextToken = outcome.GetResult().GetNextToken();

}
else {
std::cerr << "Error listing queues: " <<
outcome.GetError().GetMessage() << std::endl;
return false;
}

} while (!nextToken.empty());
std::cout << allQueueUrls.size() << " Amazon SQS queue(s) found." << std::endl;

for (const auto &iter: allQueueUrls) {
std::cout << " " << ijiter << std::endl;
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/list_queues.cpp
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#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/GetQueueUrlRequest.h>
#include <iostream>

s =

Aws::SQS::SQSClient sqgsClient(clientConfiguration);

Aws: :SQS: :Model: :GetQueueUrlRequest request;
request.SetQueueName(queueName);

const Aws::SQS::Model::GetQueueUrlOutcome outcome = sgsClient.GetQueueUrl(request);
if (outcome.IsSuccess()) {
std::cout << "Queue " << queueName << " has url " <<
outcome.GetResult().GetQueueUrl() << std::endl;

}
else {
std::cerr << "Error getting url for queue " << queueName << ": " <<
outcome.GetError().GetMessage() << std::endl;
}

A oA E EXFHML.
CH7 | ALK

SQSClient 2214 9| DeleteQueue HH &0 CHE URLE MBS EHLICH

ot

ZE oy

#include <aws/core/Aws.h>

#include <aws/core/client/DefaultRetryStrategy.h>
#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/DeleteQueueRequest.h>
#include <iostream>

IE

Aws::SQS: :Model: :DeleteQueueRequest request;
request.SetQueueUrl(queueURL);
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/get_queue_url.cpp
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const Aws::SQS::Model::DeleteQueueOutcome outcome = sqsClient.DeleteQueue(request);
if (outcome.IsSuccess()) {
std::cout << "Successfully deleted queue with url " << queueURL <<

std: :endl;
}
else {
std::cerr << "Error deleting queue " << queueURL << ": " <<
outcome.GetError().GetMessage() << std::endl;
}

« Amazon Simple Queue Service 7H& At PHLHA S| Amazon SQS CHZ (¥ 2| &5 Al

« Amazon Simple Queue Service AP| £ X 9| CreateQueue
« Amazon Simple Queue Service API & X 9| GetQueueUr!
« Amazon Simple Queue Service APl & Z 9| ListQueues

« Amazon Simple Queue Service API & X 9| DeleteQueues
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/delete_queue.cpp
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/SQSDeveloperGuide/sqs-how-it-works.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_CreateQueue.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_GetQueueUrl.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_ListQueues.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_DeleteQueues.html
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-sqs/html/class_aws_1_1_s_q_s_1_1_model_1_1_send_message_request.html
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#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/SendMessageRequest.h>
#include <iostream>

IE

Aws: :SQS::5QSClient sqgsClient(clientConfiguration);

Aws::SQS: :Model: :SendMessageRequest request;
request.SetQueueUrl(queuelrl);
request.SetMessageBody(messageBody);

const Aws::SQS: :Model::SendMessageOutcome outcome = sqgsClient.SendMessage(request);
if (outcome.IsSuccess()) {
std::cout << "Successfully sent message to " << queueUrl <<

std::endl;
}
else {
std::cerr << "Error sending message to " << queueUrl << ": " <<
outcome.GetError().GetMessage() << std::endl;
}

A M E EZEFHM 2.
HIA|X| £ Al

SQSClient 2214 2| ReceiveMessage HH & +& S £35t1 CH7|Q¥2| URLE Of & =of ME
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#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/ReceiveMessageRequest.h>
#include <iostream>

Ic

Aws::SQS::SQSClient sqgsClient(clientConfiguration);
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/send_message.cpp
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-sqs/html/class_aws_1_1_s_q_s_1_1_model_1_1_message.html
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Aws::SQS: :Model: :ReceiveMessageRequest request;
request.SetQueueUrl(queuelrl);
request.SetMaxNumberOfMessages(1);

const Aws::SQS::Model::ReceiveMessageOutcome outcome = sqsClient.ReceiveMessage(
request);
if (outcome.IsSuccess()) {

const Aws::Vector<Aws::SQS::Model::Message> &messages =
outcome.GetResult().GetMessages();
if (!messages.empty()) {
const Aws::SQS::Model::Message &message = messages[0];
std::cout << "Received message:" << std::endl;

std::cout << " Messageld: " << message.GetMessageld() << std::endl;
std::cout << " ReceiptHandle: " << message.GetReceiptHandle() <<
std::endl;
std::cout << " Body: " << message.GetBody() << std::endl << std::endl;
}
else {
std::cout << "No messages received from queue " << queueUrl <<
std::endl;
}
}
else {

std::cerr << "Error receiving message from queue " << queueUrl << ":
<< outcome.GetError().GetMessage() << std::endl;

A oM E A EstM L.
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#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/DeleteMessageRequest.h>
#include <iostream>
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/receive_message.cpp
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Aws: :SQS::Model: :DeleteMessageRequest request;
request.SetQueueUrl(queuelrl);
request.SetReceiptHandle(messageReceiptHandle);

const Aws::SQS::Model::DeleteMessageOutcome outcome = sqsClient.DeleteMessage(
request);
if (outcome.IsSuccess()) {
std::cout << "Successfully deleted message from queue " << queueUrl
<< std::endl;

}
else {
std::cerr << "Error deleting message from queue " << queueUrl << ": " <<
outcome.GetError().GetMessage() << std::endl;
}
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https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/receive_message.cpp
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/SQSDeveloperGuide/sqs-how-it-works.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_SendMessage.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_SendMessageBatch.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_ReceiveMessage.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/APIReference/API_DeleteMessage.html
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#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/CreateQueueRequest.h>
#include <iostream>

e =

Aws::SQS::5QSClient sqgsClient(clientConfiguration);

Aws::SQS: :Model: :CreateQueueRequest request;
request.SetQueueName(queueName);
request.AddAttributes(

ws::5SQS: :Model: :QueueAttributeName: :ReceiveMessageWaitTimeSeconds,

pollTimeSeconds);

const Aws::SQS::Model::CreateQueueOutcome outcome = sqgsClient.CreateQueue(request);
if (outcome.IsSuccess()) {
std::cout << "Successfully created queue " << queueName <<

std::endl;
}
else {
std::cout << "Error creating queue " << queueName << ": " <<
outcome.GetError().GetMessage() << std::endl;
}
A oM E HESHMLR.
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https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-sqs/html/class_aws_1_1_s_q_s_1_1_model_1_1_create_queue_request.html
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/long_polling_on_create_queue.cpp
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#include <aws/core/Aws.h>

#include <aws/sqgs/SQSClient.h>

#include <aws/sqs/model/SetQueueAttributesRequest.h>
#include <iostream>

s =

Aws::SQS::SQSClient sqgsClient(clientConfiguration);

Aws::SQS: :Model: :SetQueueAttributesRequest request;
request.SetQueueUrl(queueURL);
request.AddAttributes(

Aws::SQS: :Model: :QueueAttributeName: :ReceiveMessageWaitTimeSeconds,

pollTimeSeconds);

const Aws::SQS::Model: :SetQueueAttributesOutcome outcome =
sqsClient.SetQueueAttributes(
request);
if (outcome.IsSuccess()) {
std::cout << "Successfully updated long polling time for queue " <<
queueURL << " to " << pollTimeSeconds << std::endl;

}
else {
std::cout << "Error updating long polling time for queue " <<
queueURL << ": " << outcome.GetError().GetMessage() <<
std::endl;
}

o
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https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-sqs/html/class_aws_1_1_s_q_s_1_1_model_1_1_set_queue_attributes_request.html
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/sqs/long_polling_on_existing_queue.cpp
https://docs.aws.amazon.com/sdk-for-cpp/latest/api/aws-cpp-sdk-sqs/html/class_aws_1_1_s_q_s_1_1_model_1_1_receive_message_request.html
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#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>
#include <aws/sqs/model/ReceiveMessageRequest.h>

&l

Aws::5QS::SQSClient sqgsClient(customConfiguration);

Aws::5SQS: :Model: :ReceiveMessageRequest request;
request.SetQueueUrl(queuelrl);
request.SetMaxNumberOfMessages(1);
request.SetWaitTimeSeconds(waitTimeSeconds);

auto outcome = sqsClient.ReceiveMessage(request);
if (outcome.IsSuccess()) {
const auto &messages = outcome.GetResult().GetMessages();
if (messages.empty()) {
std::cout << "No messages received from queue " << queueUrl <<
std::endl;
}
else {
const auto &message = messages[0];
std::cout << "Received message:" << std::endl;
std::cout << " Messageld: " << message.GetMessageld() << std::endl;
std::cout << " ReceiptHandle: " << message.GetReceiptHandle() <<
std::endl;
std::cout << " Body: " << message.GetBody() << std::endl << std::endl;

}

else {
std::cout << "Error receiving message from queue " << queueUrl << ": "
<< outcome.GetError().GetMessage() << std::endl;
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#include <aws/core/Aws.h>

#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/ChangeMessageVisibilityRequest.h>
#include <aws/sqs/model/ReceiveMessageRequest.h>
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AWS SDK for C++ JHeER 7Hol=

#include <iostream>

Ic

ws: :5SQS: :Model: :ChangeMessageVisibilityRequest request;
request.SetQueueUrl(queue_url);
request.SetReceiptHandle(messageReceiptHandle);
request.SetVisibilityTimeout(visibilityTimeoutSeconds);

auto outcome = sqsClient.ChangeMessageVisibility(request);
if (outcome.IsSuccess()) {
std::cout << "Successfully changed visibility of message " <<
messageReceiptHandle << " from queue " << queue_url << std::endl;

}
else {
std::cout << "Error changing visibility of message from queue "
<< queue_url << ": " <<
outcome.GetError().GetMessage() << std::endl;
}
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#include <aws/core/Aws.h>
#include <aws/core/utils/json/JsonSerializer.h>

=

Aws::String MakeRedrivePolicy(const Aws::String &queueArn, int maxReceiveCount) {
ws::Utils::Json::JsonValue redrive_arn_entry;
redrive_arn_entry.AsString(queueArn);

Aws::Utils::Json::JsonValue max_msg_entry;
max_msg_entry.AsInteger(maxReceiveCount);

ws::Utils::Json::JsonValue policy_map;
policy_map.WithObject("deadLetterTargetArn", redrive_arn_entry);
policy_map.WithObject("maxReceiveCount", max_msg_entry);
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return policy_map.View().WriteReadable();
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Zg o
#include <aws/sqs/SQSClient.h>

#include <aws/sqs/model/SetQueueAttributesRequest.h>
#include <iostream>

IE

ws::SQS: :Model: :SetQueueAttributesRequest request;
request.SetQueueUrl(srcQueuelrl);
request.AddAttributes(
ws::SQS: :Model: :QueueAttributeName: :RedrivePolicy,
redrivePolicy);

const Aws::SQS::Model: :SetQueueAttributesOutcome outcome =
sgsClient.SetQueueAttributes(request);
if (outcome.IsSuccess()) {
std::cout << "Successfully set dead letter queue for queue " <<
srcQueuelUrl << " to " << deadLetterQueueARN << std::endl;

}
else {
std::cerr << "Error setting dead letter queue for queue " <<
srcQueuelUrl << ": " << outcome.GetError().GetMessage() <<
std::endl;
}
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https://docs.aws.amazon.com/AWSSimpleQueueService/latest/SQSDeveloperGuide/sqs-dead-letter-queues.html
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® Note

GitHubol| . Bt2 LI 0| Ql&LICH AWS ZE of 2|ZX|EZ|o|M XA o E 51 A gl

AdstE YHS HIEML.

//! Add tags to an AWS Certificate Manager (ACM) certificate.
Al
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param tagKey: The key for the tag.
\param tagValue: The value for the tag.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::addTagsToCertificate(const Aws::String &certificateArn,
const Aws::String &tagKey,
const Aws::String &tagValue,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :ACM::ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :AddTagsToCertificateRequest request;
Aws: :Vector<Aws: :ACM: :Model: :Tag> tags;
Aws: :ACM: :Model::Tag tag;

tag.WithKey(tagKey).WithValue(tagValue);
tags.push_back(tag);

request.WithCertificateArn(certificateArn).WithTags(tags);

Aws: :ACM: :Model: :AddTagsToCertificateOutcome outcome =
acmClient.AddTagsToCertificate(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error: addTagsToCertificate: " <<
outcome.GetError().GetMessage() << std::endl;
}
else {
std::cout << "Success: Tag with key '" << tagKey <<

and value '" << tagValue <<
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"' added to certificate with ARN '" <<
certificateArn << "'." << std::endl;

return outcome.IsSuccess();

- API M|§ HE = AWS SDK for C++ API & X 9| AddTagsToCertificateE & Z35HMIR.
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//! Delete an AWS Certificate Manager (ACM) certificate.
/0
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::deleteCertificate(const Aws::String &certificateArn,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :ACM: :ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :DeleteCertificateRequest request;
request.WithCertificateArn(certificateArn);

Aws: :ACM: :Model: :DeleteCertificateOutcome outcome =
acmClient.DeleteCertificate(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error: DeleteCertificate: " <<
outcome.GetError().GetMessage() << std::endl;
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}
else {
std::cout << "Success: The certificate with the ARN '" <<
certificateArn << "' is deleted." << std::endl;
}

return outcome.IsSuccess();

« API M8 ME = AWS SDK for C++ APl £ X 9| DeleteCertificate & 2 X 5HAIL2.

DescribeCertificate
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SDK for C++
® Note
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//! Describe an AWS Certificate Manager (ACM) certificate.
s
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/

bool AwsDoc::ACM::describeCertificate(const Aws::String &certificateArn,

const Aws::Client::ClientConfiguration

&clientConfiguration) {
Aws: :ACM: :ACMClient acm_client(clientConfiguration);

Aws: :ACM: :Model: :DescribeCertificateRequest request;
request.WithCertificateArn(certificateArn);

Aws: :ACM: :Model: :DescribeCertificateOutcome outcome =
acm_client.DescribeCertificate(request);

if (!outcome.IsSuccess()) {
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std::cerr << "Error: DescribeCertificate: " <<
outcome.GetError().GetMessage() << std::endl;

}
else {
Aws: :ACM: :Model: :CertificateDetail certificate =
outcome.GetResult().GetCertificate();
std::cout << "Success: Information about certificate "
"with ARN '" << certificateArn << "':" << std::endl <<
std::endl;
std::cout << "ARN: " << certificate.GetCertificateArn()
<< std::endl;
std::cout << "Authority ARN: "o<<
certificate.GetCertificateAuthorityArn() << std::endl;
std::cout << "Created at (GMT): "o<<

certificate.GetCreatedAt().ToGmtString(
Aws::Utils::DateFormat::IS0_8601)
<< std::endl;
std::cout << "Domain name: " << certificate.GetDomainName()
<< std::endl;

Aws: :Vector<Aws: :ACM: :Model: :DomainValidation> options =
certificate.GetDomainValidationOptions();

if (loptions.empty()) {
std::cout << std::endl << "Domain validation information:
<< std::endl << std::endl;

for (auto &validation: options) {
std::cout << " Domain name: "o<<
validation.GetDomainName() << std::endl;

const Aws::ACM::Model: :ResourceRecord &record =
validation.GetResourceRecord();

std::cout << " Resource record name: "<
record.GetName() << std::endl;

Aws: :ACM: :Model: :RecordType recordType = record.GetType();
Aws::String type;

switch (recordType) {
case Aws::ACM::Model: :RecordType: :CNAME:
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type = "CNAME";
break;

case Aws::ACM::Model: :RecordType: :NOT_SET:
type = "Not set";

break;
default:
type = "Cannot determine.";
break;
}
std::cout << " Resource record type: " << type <<
std::endl;
std::cout << " Resource record value: "o<<
record.GetValue() << std::endl;
std::cout << " Validation domain: "o<<

validation.GetValidationDomain() << std::endl;

Aws: :Vector<Aws::String> emails =
validation.GetValidationEmails();

if (lemails.empty()) {
std::cout << " Validation emails:" << std::endl <<
std::endl;

for (auto &email: emails) {
std::cout << " " << email << std::endl;

std::cout << std::endl;

Aws: :ACM: :Model: :ValidationMethod validationMethod =
validation.GetValidationMethod();
Aws::String method;

switch (validationMethod) {
case Aws::ACM::Model::ValidationMethod: :DNS:
method = "DNS";
break;
case Aws::ACM::Model::ValidationMethod: :EMAIL:
method = "Email";
break;
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case Aws::ACM: :Model::ValidationMethod: :NOT_SET:
method = "Not set";

break;
default:
method = "Cannot determine";
}
std::cout << " Validation method: "o<<

method << std::endl;

Aws: :ACM: :Model: :DomainStatus domainStatus =
validation.GetValidationStatus();
Aws::String status;

switch (domainStatus) {
case Aws::ACM: :Model::DomainStatus: :FAILED:

status = "Failed";
break;
case Aws::ACM: :Model: :DomainStatus: :NOT_SET:
status = "Not set";
break;
case Aws::ACM::Model: :DomainStatus: :PENDING_VALIDATION:
status = "Pending validation";
break;
case Aws::ACM: :Model::DomainStatus: :SUCCESS:
status = "Success";
break;
default:
status = "Cannot determine";
}
std::cout << " Domain validation status: " << status <<

std::endl << std::endl;

Aws: :Vector<Aws: :ACM: :Model: :ExtendedKeyUsage> usages =
certificate.GetExtendedKeyUsages();

if (lusages.empty()) {
std::cout << std::endl << "Extended key usages:" <<
std::endl << std::endl;
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for (auto &usage: usages) {
Aws: :ACM: :Model: :ExtendedKeyUsageName usageName =
usage.GetName();
Aws: :String name;

switch (usageName) {

case Aws::ACM::Model: :ExtendedKeyUsageName: :ANY:
name = "Any";
break;
case Aws::ACM::Model: :ExtendedKeyUsageName: : CODE_SIGNING:
name = "Code signing";
break;
case Aws::ACM::Model: :ExtendedKeyUsageName: : CUSTOM:
name = "Custom";
break;
case Aws::ACM::Model: :ExtendedKeyUsageName: :EMAIL_PROTECTION:
name = "Email protection";
break;

case Aws::ACM::Model: :ExtendedKeyUsageName:
name = "IPSEC end system";
break;

case Aws::ACM::Model: :ExtendedKeyUsageName:
name = "IPSEC tunnel";

:IPSEC_END_SYSTEM:

:IPSEC_TUNNEL:

break;

case Aws::ACM::Model: :ExtendedKeyUsageName: : IPSEC_USER:
name = "IPSEC user";
break;

case Aws::ACM::Model::ExtendedKeyUsageName: :NONE:
name = '"None";
break;

case Aws::ACM::Model: :ExtendedKeyUsageName: :NOT_SET:
name = "Not set";
break;

case Aws::ACM::Model: :ExtendedKeyUsageName: :0CSP_SIGNING:
name = "OCSP signing";
break;

case Aws::ACM::Model: :ExtendedKeyUsageName: : TIME_STAMPING:
name = "Time stamping";
break;

case

Aws: :ACM: :Model: :ExtendedKeyUsageName: : TLS_WEB_CLIENT_AUTHENTICATION:

name = "TLS web client authentication";
break;
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case
Aws: :ACM: :Model: :ExtendedKeyUsageName: : TLS_WEB_SERVER_AUTHENTICATION:
name = "TLS web server authentication";
break;
default:
name = "Cannot determine";
}
std::cout << " Name: " << name << std::endl;
std::cout << " O0ID: " << usage.GetOID() <<

std::endl << std::endl;

std::cout << std::endl;

Aws: :ACM: :Model: :CertificateStatus certificateStatus =
certificate.GetStatus();
Aws::String status;

switch (certificateStatus) {
case Aws::ACM::Model::CertificateStatus::EXPIRED:

status = "Expired";
break;

case Aws::ACM::Model::CertificateStatus::FAILED:
status = "Failed";
break;

case Aws::ACM::Model::CertificateStatus::INACTIVE:
status = "Inactive";
break;

case Aws::ACM::Model::CertificateStatus::ISSUED:
status = "Issued";
break;

case Aws::ACM::Model::CertificateStatus: :NOT_SET:
status = "Not set";
break;

case Aws::ACM::Model::CertificateStatus: :PENDING_VALIDATION:
status = "Pending validation";
break;

case Aws::ACM::Model::CertificateStatus::REVOKED:
status = "Revoked";
break;

case Aws::ACM::Model::CertificateStatus: :VALIDATION_TIMED_OUT:
status = "Validation timed out";
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break;
default:
status = "Cannot determine";
}
std::cout << "Status: " << status << std::endl;

if (certificate.GetStatus() ==
Aws: :ACM: :Model: :CertificateStatus: :FAILED) {
Aws: :ACM: :Model: :FailureReason failureReason =
certificate.GetFailureReason();
Aws: :String reason;

switch (failureReason) {

case
Aws: :ACM: :Model: :FailureReason: :ADDITIONAL_VERIFICATION_REQUIRED:

reason = "Additional verification required";
break;

case Aws::ACM: :Model::FailureReason: :CAA_ERROR:
reason = "CAA error";
break;

case Aws::ACM::Model::FailureReason: :DOMAIN_NOT_ALLOWED:
reason = "Domain not allowed";
break;

case Aws::ACM: :Model::FailureReason: :DOMAIN_VALIDATION_DENIED:
reason = "Domain validation denied";
break;

case Aws::ACM::Model::FailureReason: :INVALID_PUBLIC_DOMAIN:
reason = "Invalid public domain";
break;

case Aws::ACM: :Model::FailureReason: :NOT_SET:
reason = "Not set";
break;

case Aws::ACM::Model::FailureReason: :NO_AVAILABLE_CONTACTS:
reason = "No available contacts";
break;

case Aws::ACM: :Model::FailureReason: :0THER:
reason = "Other";
break;

case Aws::ACM::Model::FailureReason: :PCA_ACCESS_DENIED:
reason = "PCA access denied";
break;

case Aws::ACM: :Model::FailureReason: :PCA_INVALID_ARGS:
reason = "PCA invalid args";
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break;
case Aws::ACM: :Model::FailureReason: :PCA_INVALID_ARN:
reason = "PCA invalid ARN";

break;

case Aws::ACM: :Model::FailureReason: :PCA_INVALID_DURATION:
reason = "PCA invalid duration";
break;

case Aws::ACM::Model::FailureReason: :PCA_INVALID_STATE:
reason = "PCA invalid state";
break;

case Aws::ACM: :Model::FailureReason: :PCA_LIMIT_EXCEEDED:
reason = "PCA limit exceeded";
break;

case

Aws: :ACM: :Model: :FailureReason: : PCA_NAME_CONSTRAINTS_VALIDATION:

reason = "PCA name constraints validation";
break;

case Aws::ACM: :Model: :FailureReason: :PCA_REQUEST_FAILED:
reason = "PCA request failed";
break;

case Aws::ACM: :Model::FailureReason: :PCA_RESOURCE_NOT_FOUND:
reason = "PCA resource not found";
break;

default:
reason = "Cannot determine";

}
std::cout << "Failure reason: " << reason << std::endl;

if (certificate.GetStatus() == Aws::ACM: :Model::CertificateStatus::REVOKED)

std::cout << "Revoked at (GMT): "o<<
certificate.GetRevokedAt().ToGmtString(
Aws::Utils::DateFormat::IS0_8601)
<< std::endl;

Aws: :ACM: :Model: :RevocationReason revocationReason =
certificate.GetRevocationReason();
Aws: :String reason;

switch (revocationReason) {
case Aws::ACM: :Model: :RevocationReason: :AFFILIATION_CHANGED:
reason = "Affiliation changed";
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break;
case Aws::ACM::Model: :RevocationReason: :A_A_COMPROMISE:
reason = "AA compromise";
break;
case Aws::ACM: :Model: :RevocationReason: :CA_COMPROMISE:
reason = "CA compromise";
break;
case Aws::ACM::Model: :RevocationReason: :CERTIFICATE_HOLD:
reason = "Certificate hold";
break;
case Aws::ACM: :Model: :RevocationReason: :CESSATION_OF_OPERATION:
reason = "Cessation of operation";
break;
case Aws::ACM::Model: :RevocationReason: :KEY_COMPROMISE:
reason = "Key compromise";
break;
case Aws::ACM: :Model: :RevocationReason: :NOT_SET:
reason = "Not set";
break;
case Aws::ACM::Model: :RevocationReason: :PRIVILEGE_WITHDRAWN:
reason = "Privilege withdrawn";
break;
case Aws::ACM: :Model: :RevocationReason: :REMOVE_FROM_CRL:
reason = "Revoke from CRL";
break;
case Aws::ACM::Model: :RevocationReason: :SUPERCEDED:
reason = "Superceded";
break;
case Aws::ACM: :Model: :RevocationReason: :UNSPECIFIED:
reason = "Unspecified";
break;
default:
reason = "Cannot determine";
}
std::cout << "Revocation reason: " << reason << std::endl;
}
if (certificate.GetType() == Aws::ACM::Model::CertificateType::IMPORTED) {
std::cout << "Imported at (GMT): "o<<
certificate.GetImportedAt().ToGmtString(
Aws::Utils::DateFormat::IS0_8601)
<< std::endl;
}
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Aws::Vector<Aws::String> inUseBys = certificate.GetInUseBy();

if (!inUseBys.empty()) {
std::cout << std::endl << "In use by:" << std::endl << std::endl;

for (auto &in_use_by: inUseBys) {
std::cout << " " << in_use_by << std::endl;

std::cout << std::endl;

if (certificate.GetType() == Aws::ACM::Model::CertificateType::AMAZON_ISSUED
&&
certificate.GetStatus() == Aws::ACM::Model::CertificateStatus::ISSUED) {
std::cout << "Issued at (GMT): "o<<
certificate.GetIssuedAt().ToGmtString(
Aws::Utils::DateFormat::IS0_8601)
<< std::endl;

std::cout << "Issuer: " << certificate.GetIssuer() <<
std::endl;

Aws: :ACM: :Model: :KeyAlgorithm keyAlgorithm =
certificate.GetKeyAlgorithm();
Aws: :String algorithm;

switch (keyAlgorithm) {

case Aws::ACM::Model: :KeyAlgorithm::EC_prime256vl:
algorithm = "P-256 (secp256rl, prime256v1)";
break;

case Aws::ACM::Model: :KeyAlgorithm::EC_secp384rl:
algorithm = "P-384 (secp384rl)";
break;

case Aws::ACM::Model: :KeyAlgorithm::EC_secp521rl:
algorithm = "P-521 (secp521rl)";
break;

case Aws::ACM::Model::KeyAlgorithm: :NOT_SET:
algorithm = "Not set";
break;

case Aws::ACM::Model: :KeyAlgorithm::RSA_1024:
algorithm = "RSA 1024";
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break;
case Aws::ACM::Model: :KeyAlgorithm::RSA_2048:
algorithm = "RSA 2048";

break;
case Aws::ACM::Model: :KeyAlgorithm: :RSA_4096:
algorithm = "RSA 4096";
break;
default:
algorithm = "Cannot determine";
}
std::cout << "Key algorithm: " << algorithm << std::endl;

if (certificate.GetStatus() == Aws::ACM::Model::CertificateStatus::ISSUED) {
std::cout << "Not valid after (GMT): " <<
certificate.GetNotAfter().ToGmtString(
Aws::Utils::DateFormat::IS0_8601)
<< std::endl;
std::cout << "Not valid before (GMT): " <<
certificate.GetNotBefore().ToGmtString(
Aws::Utils::DateFormat::IS0_8601)
<< std::endl;

Aws: :ACM: :Model: :CertificateTransparencylLoggingPreference loggingPreference

certificate.GetOptions().GetCertificateTransparencylLoggingPreference();

Aws::String preference;

switch (loggingPreference) {

case
Aws: :ACM: :Model: :CertificateTransparencylLoggingPreference: :DISABLED:

preference = "Disabled";
break;

case Aws::ACM::Model::CertificateTransparencylLoggingPreference: :ENABLED:
preference = "Enabled";
break;

case Aws::ACM::Model::CertificateTransparencylLoggingPreference: :NOT_SET:
preference = "Not set";
break;

default:
preference = "Cannot determine";
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std:

std:

std:

std:

Aws:
Aws:

:cout << "Logging preference: " << preference << std::endl;

:cout << "Serial:
std: :endl;
:cout << "Signature algorithm: "

" << certificate.GetSerial() <<

<< certificate.GetSignatureAlgorithm() << std::endl;

:cout << "Subject:
std: :endl;

" << certificate.GetSubject() <<

:ACM: :Model: :CertificateType certificateType = certificate.GetType();

:String type;

switch (certificateType) {

std:

Aws:

case Aws::ACM::Model::CertificateType:

:AMAZON_ISSUED:

type = "Amazon issued";
break;

case Aws::ACM::Model::CertificateType::IMPORTED:
type = "Imported";
break;

case Aws::ACM::Model::CertificateType::NOT_SET:
type = "Not set";
break;

case Aws::ACM::Model::CertificateType::PRIVATE_:
type = "Private";
break;

default:
type = "Cannot determine";

:cout << "Type: " << type << std::endl;

:Vector<Aws::String> altNames =

certificate.GetSubjectAlternativeNames();

if (!altNames.empty()) {
std::cout << std::endl << "Alternative names:" <<

std::endl << std::endl;

for (auto &alt_name: altNames) {

std::cout << " " << alt_name << std::endl;

std::cout << std::endl;
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return outcome.IsSuccess();

« API M5 ME = AWS SDK for C++ API & = 9| DescribeCertificateE & X 35HM| 2.

ExportCertificate

Ct2 T E o Al= ExportCertificatel AHS W2 EBoiELICH

SDK for C++
(® Note
GitHubOll { Bt 2 LiE0| &LICt. AWS ZE of 2|ZX|EE|0|AM HA| o & &1 AHX 9l

M¥sts wHe HelEMe.

//! Export an AWS Certificate Manager (ACM) certificate.
/5
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param passphrase: A passphrase to decrypt the exported certificate.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::exportCertificate(const Aws::String &certificateArn,
const Aws::String &passphrase,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :ACM: :ACMClient acm_client(clientConfiguration);

Aws: :ACM: :Model: :ExportCertificateRequest request;
ws::Utils::CryptoBuffer cryptoBuffer(
reinterpret_cast<const unsigned char *>(passphrase.c_str()),
passphrase.length());
request.WithCertificateArn(certificateArn).WithPassphrase(cryptoBuffer);

Aws: :ACM: :Model: :ExportCertificateOutcome outcome =
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acm_client.ExportCertificate(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error: ExportCertificate: " <<
outcome.GetError().GetMessage() << std::endl;

}
else {
std::cout << "Success: Information about certificate with ARN '"
<< certificateArn << "':" << std::endl << std::endl;
auto result = outcome.GetResult();
std::cout << "Certificate: " << std::endl << std::endl <<
result.GetCertificate() << std::endl << std::endl;
std::cout << "Certificate chain: " << std::endl << std::endl <<
result.GetCertificateChain() << std::endl << std::endl;
std::cout << "Private key: " << std::endl << std::endl <<
result.GetPrivateKey() << std::endl;
}

return outcome.IsSuccess();

- API M|E HE = AWS SDK for C++ APl & X 9| ExportCertificateE & X 5HA| 2.

GetCertificate
CI2 T E o AlE GetCertificatel| AF2 HE{E Ho{ZL|C}.
SDK for C++
@ Note
GitHubOll  Bt2 LHE0| U&LICH AWS ZE of 2|ZX|EZ[0M TA| o E &1 AH &

MHSHE WS HEML.

//! Get an AWS Certificate Manager (ACM) certificate.
/*)

\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
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\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::getCertificate(const Aws::String &certificateArn,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :ACM::ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :GetCertificateRequest request;
request.WithCertificateArn(certificateArn);

Aws: :ACM: :Model: :GetCertificateOutcome outcome =
acmClient.GetCertificate(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error: GetCertificate: " <<
outcome.GetError().GetMessage() << std::endl;

}
else {
std::cout << "Success: Information about certificate with ARN '"
<< certificateArn << "':" << std::endl << std::endl;
auto result = outcome.GetResult();
std::cout << "Certificate: " << std::endl << std::endl <<
result.GetCertificate() << std::endl;
std::cout << "Certificate chain: " << std::endl << std::endl <<
result.GetCertificateChain() << std::endl;
}

return outcome.IsSuccess();

« APl M5 ME £ AWS SDK for C++ API & X 9| GetCertificateE & X 5HMI2.

ImportCertificate

Ct2 ZE 0 Al= ImportCertificatel| AL WS 2o{&ELICEH
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@® Note
GitHubol| . Bt2 LI 0| Ql&LICH AWS ZE of 2|ZX|EZ|o|M XA o E 51 A gl

AdstE YHS HIEML.

//! Import an AWS Certificate Manager (ACM) certificate.
/5
\param certificateFile: Path to certificate to import.
\param privateKeyFile: Path to file containing a private key.
\param certificateChainFile: Path to file containing a PEM encoded certificate
chain.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::importCertificate(const Aws::String &certificateFile,
const Aws::String &privateKeyFile,
const Aws::String &certificateChainFile,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
std::ifstream certificateInStream(certificateFile.c_str());
if (!certificateInStream) {
std::cerr << "Error: The certificate file '" << certificateFile <<

does not exist." << std::endl;

return false;

std::ifstream privateKeyInstream(privateKeyFile.c_str());
if (!privateKeyInstream) {
std::cerr << "Error: The private key file '" << privateKeyFile <<

does not exist." << std::endl;

return false;

std::ifstream certificateChainInStream(certificateChainFile.c_str());
if (!certificateChainInStream) {
std::cerr << "Error: The certificate chain file '"
<< certificateChainFile << "' does not exist." << std::endl;
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return false;

Aws::String certificate;
certificate.assign(std::istreambuf_iterator<char>(certificateInStream),
std: :istreambuf_iterator<char>());

Aws::String privateKey;
privateKey.assign(std::istreambuf_iterator<char>(privateKeyInstream),
std: :istreambuf_iterator<char>());

Aws::String certificateChain;

certificateChain.assign(std::istreambuf_iterator<char>(certificateChainInStream),
std::istreambuf_iterator<char>());

Aws: :ACM: :ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :ImportCertificateRequest request;

request.WithCertificate(Aws: :Utils::ByteBuffer((unsigned char *)
certificate.c_str(),
certificate.size()))
.WithPrivateKey(Aws: :Utils: :ByteBuffer((unsigned char *)
privateKey.c_stzr(),
privateKey.size()))
WithCertificateChain(Aws: :Utils::ByteBuffer((unsigned char *)

certificateChain.c_str(),
certificateChain.size()));

Aws: :ACM: :Model: :ImportCertificateOutcome outcome =
acmClient.ImportCertificate(request);

if (loutcome.IsSuccess()) {
std::cerr << "Error: ImportCertificate: " <<
outcome.GetError().GetMessage() << std::endl;

return false;
}
else {
std::cout << "Success: Certificate associated with ARN '" <<
outcome.GetResult().GetCertificateArn() << "' imported."
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<< std::endl;

return true;

}

}

« API M| HEE= AWS SDK for C++ API & Z O] ImportCertificateE & X 5HA| 2.
ListCexrtificates

CI2 I E ofA|E ListCertificatesQ| A2 W2 HoiEL|C}.

SDK for C++
(® Note
GitHubOll { Bt 2 LiE0| &LICt. AWS ZE of 2|ZX|EE|0|AM HA| o & &1 AHX 9l

M¥sts wHe HelEMe.

//! List the AWS Certificate Manager (ACM) certificates in an account.
A
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::listCertificates(
const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws: :ACM::ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model::ListCertificatesRequest request;
Aws: :Vector<Aws::ACM: :Model::CertificateSummary> allCertificates;
Aws: :String nextToken;
do {
if (!nextToken.empty()) {
request.SetNextToken(nextToken);

Aws: :ACM: :Model::ListCertificatesOutcome outcome =
acmClient.ListCertificates(request);
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if (!outcome.IsSuccess()) {
std::cerr << "Error: ListCertificates: " <<
outcome.GetError().GetMessage() << std::endl;

return false;
}
else {
const Aws::ACM::Model::ListCertificatesResult &result =
outcome.GetResult();

const Aws::Vector<Aws::ACM::Model::CertificateSummary> &certificates =
result.GetCertificateSummarylList();
allCertificates.insert(allCertificates.end(), certificates.begin(),
certificates.end());

nextToken = result.GetNextToken();

}
} while (!nextToken.empty());

if (lallCertificates.empty()) {
for (const Aws::ACM::Model::CertificateSummary &certificate:
allCertificates) {

std::cout << "Certificate ARN: " <<
certificate.GetCertificateArn() << std::endl;
std::cout << "Domain name: "o<<
certificate.GetDomainName() << std::endl << std::endl;
}
}
else {
std::cout << "No available certificates found in account."
<< std::endl;
}

return true;

« APl M5 HE = AWS SDK for C++ API & X 9| ListCertificatesE X sIM 2.

ListTagsForCertificate

fjo
HL

CHE ZE |A|E ListTagsForCertificatel| AHS &t oi&LCt.

E
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SDK for C++

@® Note
GitHubol| . Bt2 LI 0| Ql&LICH AWS ZE of 2|ZX|EZ|o|M XA o E 51 A gl

AdstE YHS HIEML.

//! List the tags for an AWS Certificate Manager (ACM) certificate.
Al
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::listTagsForCertificate(const Aws::String &certificateArn,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :ACM::ACMClient acm_client(clientConfiguration);

Aws: :ACM: :Model::ListTagsForCertificateRequest request;
request.WithCertificateArn(certificateArn);

Aws: :ACM: :Model::ListTagsForCertificateOutcome outcome =
acm_client.ListTagsForCertificate(request);

if (!outcome.IsSuccess()) {
std::cout << "Error: ListTagsForCertificate: " <<
outcome.GetError().GetMessage() << std::endl;

return false;

}
else {
std::cout << "Success: Information about tags for "
"certificate with ARN '"
<< certificateArn << "':" << std::endl << std::endl;

auto result = outcome.GetResult();

Aws::Vector<Aws::ACM: :Model::Tag> tags =
result.GetTags();

if (tags.size() > 0) {
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for (const Aws::ACM::Model::Tag &tag: tags) {
std::cout << "Key: " << tag.GetKey() << std::endl;
std::cout << "Value: " << tag.GetValue()
<< std::endl << std::endl;

}
}
else {

std::cout << "No tags found." << std::endl;
}

return true;

« API M5 HE = AWS SDK for C++ APl & X 9| ListTagsForCertificateE® & Z5tM 2.

RemoveTagsFromCexrtificate
CHE ZE o Al= RemoveTagsFromCertificatel| AHE W2 EoiELICH

SDK for C++

(® Note

GitHuboll Cf B£2 LA Ol L& LICH AWS TE off 2| Z KIS 2o FA o & &1 M3 2
MEsHe WS HoEAL.

//! Remove a tag from an ACM certificate.
Ad
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param tagKey: The key for the tag.
\param tagValue: The value for the tag.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::removeTagsFromCertificate(const Aws::String &certificateArn,
const Aws::String &tagKey,
const Aws::String &tagValue,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
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Aws: :ACM::ACMClient acmClient(clientConfiguration);
Aws: :Vector<Aws::ACM::Model::Tag> tags;

Aws::ACM: :Model::Tag tag;
tag.SetKey(tagKey);

tags.push_back(tag);
Aws: :ACM: :Model: :RemoveTagsFromCertificateRequest request;
request.WithCertificateArn(certificateArn)

.WithTags(tags);

Aws: :ACM: :Model: :RemoveTagsFromCertificateOutcome outcome =
acmClient.RemoveTagsFromCertificate(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error: RemoveTagFromCertificate: " <<

outcome.GetError().GetMessage() << std::endl;

return false;

}
else {
std::cout << "Success: Tag with key '" << tagKey << "' removed from "
<< "certificate with ARN '" << certificateArn << "'." <<
std::endl;
return true;
}

« APl M8 HE = AWS SDK for C++ API & X 2| RemoveTagsFromCertificateE & X 5HM2.

RenewCertificate

C}2 T E of|A|l= RenewCertificatel| Al B2 Ho{&L|C}.
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MEsHe WS HUEHL.

//! Renew an AWS Certificate Manager (ACM) certificate.
Al
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::renewCertificate(const Aws::String &certificateArn,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :ACM::ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :RenewCertificateRequest request;
request.SetCertificateArn(certificateArn);

Aws: :ACM: :Model: :RenewCertificateOutcome outcome =
acmClient.RenewCertificate(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error: RenewCertificate: " <<

outcome.GetError().GetMessage() << std::endl;

return false;

}
else {
std::cout << "Success: Renewed certificate with ARN '"
<< certificateArn << "'." << std::endl;
return true;
}

« API M8 ME = AWS SDK for C++ API £ X O] RenewCertificateE & X 6HM|2.
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RequestCertificate
CHE ZE o A|= RequestCertificatel| AHE WHE Eo{FELICH

SDK for C++

® Note

GitHubOll { Bt LH0| Q/&LICH AWS ZE of 2|ZX|EZ|0AM MA| o E &1 A% 4
.|

=
A¥SHE W WML,

//! Request an AWS Certificate Manager (ACM) certificate.
7
\param domainName: A fully qualified domain name.
\param idempotencyToken: Customer chosen string for idempotency.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::requestCertificate(const Aws::String &domainName,
const Aws::String &idempotencyToken,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws: :ACM: :ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :RequestCertificateRequest request;
request.WithDomainName(domainName)
.WithIdempotencyToken(idempotencyToken);

Aws: :ACM: :Model: :RequestCertificateOutcome outcome =
acmClient.RequestCertificate(request);

if (!outcome.IsSuccess()) {
std::cerr << "RequestCertificate error: " <<
outcome.GetError().GetMessage() << std::endl;

return false;

}
else {

std::cout << "Success: The newly requested certificate's "
"ARN is '" <<
outcome.GetResult().GetCertificateArn() <<
""" << std::endl;
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return true;

« APl M| HE = AWS SDK for C++ API & X 9| RequestCertificateE & X 35HAM| 2.

ResendValidationEmail

CtS I E o A|= ResendValidationEmailQl A2 EEdE Hoi{FLICt.

SDK for C++
® Note
GitHubol| . Bt 2 LI 0| l&LICt AWS ZE of 2|ZX|EZ|o|M KA of|E 3t1 A% gl
Al S HIKEAMIL.

//! Resend the email that requests domain ownership validation.
s
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param domainName: A fully qualified domain name.
\param validationDomain: The base validation domain that will act as the suffix
of the email addresses.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM::resendValidationEmail(const Aws::String &certificateArn,
const Aws::String &domainName,
const Aws::String &validationDomain,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :ACM: :ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :ResendValidationEmailRequest request;

request.WithCertificateArn(certificateArn)
.WithDomain(domainName)
.WithValidationDomain(validationDomain);

Aws: :ACM: :Model: :ResendValidationEmailOutcome outcome =

bal
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acmClient.ResendValidationEmail(request);
if (!outcome.IsSuccess()) {
std::cerr << "ResendValidationEmail error: " <<

outcome.GetError().GetMessage() << std::endl;

return false;

}
else {
std::cout << "Success: The validation email has been resent."
<< std::endl;
return true;
}

« AP| M8 HE = AWS SDK for C++ AP| & = 2| ResendValidationEmail& & Z3HM|2.
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//' Update an AWS Certificate Manager (ACM) certificate option.
e
\param certificateArn: The Amazon Resource Name (ARN) of a certificate.
\param loggingEnabled: Boolean specifying logging enabled.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::ACM: :updateCertificateOption(const Aws::String &certificateArn,
bool loggingEnabled,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
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Aws: :ACM::ACMClient acmClient(clientConfiguration);

Aws: :ACM: :Model: :UpdateCertificateOptionsRequest request;
request.SetCertificateArn(certificateArn);

Aws: :ACM: :Model: :CertificateOptions options;

if (loggingEnabled) {
options.SetCertificateTransparencylLoggingPreference(
Aws: :ACM: :Model: :CertificateTransparencylLoggingPreference: :ENABLED);
}
else {
options.SetCertificateTransparencylLoggingPreference(

Aws: :ACM: :Model: :CertificateTransparencylLoggingPreference: :DISABLED);
}

request.SetOptions(options);

Aws: :ACM: :Model: :UpdateCertificateOptionsOutcome outcome =
acmClient.UpdateCertificateOptions(request);

if (!outcome.IsSuccess()) {
std::cerr << "UpdateCertificateOption error: " <<
outcome.GetError().GetMessage() << std::endl;

return false;
}
else {
std::cout << "Success: The option '"
<< (loggingEnabled ? "enabled" : "disabled") << "' has been set
for "
"the certificate
with the ARN '"

<< certificateArn << "',
<< std::endl;

return true;
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cmake_minimum_required(VERSION 3.13)

# Set the AWS service components used by this project.
set(SERVICE_COMPONENTS rds)

# Set this project's name.
project("hello_aurora")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
list (APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
find_package (AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})

if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # If you are building from the command line, you
may need to uncomment this
# and set the proper subdirectory to the
executables' location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS ""
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_aurora.cpp)

target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK_LIBRARIES})
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hello_auro

#include
#include
#include
#include

/-k
* A IIH
Databas
* and
*
*  main
*
* Usag
*
*/
int main
Aws :
// 0
//  opt
Aws:
int
{

ra.cpp &4 IOl I = lL|Ct

<aws/core/Aws.h>

<aws/rds/RDSClient.h>
<aws/rds/model/DescribeDBClustersRequest.h>
<iostream>

ello Aurora" starter application which initializes an Amazon Relational
e Service (Amazon RDS) client
describes the Amazon Aurora (Aurora) clusters.

function

e: 'hello_aurora'

(int argc, char **argv) {

:SDKOptions options;

ptionally change the log level for debugging.
ions.loggingOptions.logLevel = Utils::Logging::LoglLevel: :Debug;
:InitAPI(options); // Should only be called once.

result = 0;

Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS: :RDSClient rdsClient(clientConfig);

Aws::String marker; // Used for pagination.
std::vector<Aws::String> clusterlIds;
do {

Aws: :RDS: :Model: :DescribeDBClustersRequest request;

Aws: :RDS: :Model: :DescribeDBClustersOutcome outcome =
rdsClient.DescribeDBClusters(request);

if (outcome.IsSuccess()) {
for (auto &cluster: outcome.GetResult().GetDBClusters()) {
clusterIds.push_back(cluster.GetDBClusterIdentifier());

Al%fst7]
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}
marker = outcome.GetResult().GetMarker();
} else {
result = 1;
std::cerr << "Error with Aurora::GDescribeDBClusters. "
<< outcome.GetError().GetMessage()
<< std::endl;
break;
}
} while (!marker.empty());

std::cout << clusterIds.size() << " Aurora clusters found." << std::endl;

for (auto &clusterId: clusterIds) {
std::cout << " clusterId " << clusterId << std::endl;

ws: :ShutdownAPI(options); // Should only be called once.
return 0;
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

//' Routine which creates an Amazon Aurora DB cluster and demonstrates several

operations
//!' on that cluster.
/%!

\sa gettingStartedWithDBClusters()
\param clientConfiguration: AWS client configuration.
\return bool: Successful completion.
*/
bool AwsDoc::Aurora::gettingStartedwWithDBClusters(
const Aws::Client::ClientConfiguration &clientConfig) {
Aws::RDS::RDSClient client(clientConfig);

printAsterisksLine();

std::cout << "Welcome to the Amazon Relational Database Service (Amazon Aurora)"
<< std::endl;

std::cout << "get started with DB clusters demo." << std::endl;

printAsterisksLine();

std::cout << "Checking for an existing DB cluster parameter group named '" <<
CLUSTER_PARAMETER_GROUP_NAME << "', " << std::endl;

Aws::String dbParameterGroupFamily("Undefined");

bool parameterGroupFound = true;

{
// 1. Check if the DB cluster parameter group already exists.
Aws: :RDS: :Model: :DescribeDBClusterParameterGroupsRequest request;
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);

Aws: :RDS: :Model: :DescribeDBClusterParameterGroupsOutcome outcome =
client.DescribeDBClusterParameterGroups(request);
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if (outcome.IsSuccess()) {
std::cout << "DB cluster parameter group named '" <<
CLUSTER_PARAMETER_GROUP_NAME << "' already exists." <<
std::endl;
dbParameterGroupFamily =
outcome.GetResult().GetDBClusterParameterGroups()[@].GetDBParameterGroupFamily();
}
else if (outcome.GetError().GetErrorType() ==
Aws: :RDS: :RDSErrors: :D_B_PARAMETER_GROUP_NOT_FOUND_FAULT) {
std::cout << "DB cluster parameter group named '" <<
CLUSTER_PARAMETER_GROUP_NAME << "' does not exist." <<

std::endl;
parameterGroupFound = false;
}
else {
std::cerr << "Error with Aurora::DescribeDBClusterParameterGroups. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}
}

if (!parameterGroupFound) {
Aws: :Vector<Aws: :RDS: :Model: :DBEngineVersion> engineVersions;

// 2. Get available parameter group families for the specified engine.
if (!getDBEngineVersions(DB_ENGINE, NO_PARAMETER_GROUP_FAMILY,
engineVersions, client)) {
return false;

std::cout << "Getting available parameter group families for " << DB_ENGINE
<< " "
<< std::endl;
std::vector<Aws::String> families;
for (const Aws::RDS::Model::DBEngineVersion &version: engineVersions) {
Aws::String family = version.GetDBParameterGroupFamily();
if (std::find(families.begin(), families.end(), family) ==
families.end()) {
families.push_back(family);
std::cout << " " << families.size() << ": " << family << std::endl;
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int choice = askQuestionForIntRange("Which family do you want to use? ", 1,
static_cast<int>(families.size()));
dbParameterGroupFamily = families[choice - 1];

if (!parameterGroupFound) {

// 3. Create a DB cluster parameter group.

Aws: :RDS: :Model: :CreateDBClusterParameterGroupRequest request;
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);
request.SetDBParameterGroupFamily(dbParameterGroupFamily);
request.SetDescription("Example cluster parameter group.");

Aws: :RDS: :Model::CreateDBClusterParameterGroupOutcome outcome =
client.CreateDBClusterParameterGroup(request);

if (outcome.IsSuccess()) {
std::cout << "The DB cluster parameter group was successfully created."
<< std::endl;

}
else {
std::cerr << "Error with Aurora::CreateDBClusterParameterGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

printAsterisksLine();
std::cout << "Let's set some parameter values in your cluster parameter group."

<< std::endl;

Aws: :Vector<Aws: :RDS: :Model: :Parameter> autoIncrementParameters;
// 4. Get the parameters in the DB cluster parameter group.
if (!getDBCLusterParameters(CLUSTER_PARAMETER_GROUP_NAME, AUTO_INCREMENT_PREFIX,

NO_SOURCE,

autoIncrementParameters,

client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, "", "", client);
return false;

Aws: :Vector<Aws: :RDS: :Model: :Parameter> updateParameters;

for (Aws::RDS::Model::Parameter &autoIncParameter: autoIncrementParameters) {

if (autoIncParameter.GetIsModifiable() &&
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(autoIncParameter.GetDataType() == "integer")) {

std::cout << "The " << autoIncParameter.GetParameterName()
<< " is described as: " <<
autoIncParameter.GetDescription() << "." << std::endl;

if (autoIncParameter.ParameterValueHasBeenSet()) {
std::cout << "The current value is "
<< autoIncParameter.GetParameterValue()

<< "." << std::endl;
}
std::vector<int> splitValues = splitToInts(
autoIncParameter.GetAllowedValues(), '-');

if (splitValues.size() == 2) {
int newValue = askQuestionForIntRange(
Aws::String("Enter a new value between ") +
autoIncParameter.GetAllowedValues() + ": ",
splitValues[@], splitValues[1l]);
autoIncParameter.SetParameterValue(std: :to_string(newValue));

updateParameters.push_back(autoIncParameter);

}
else {
std::cerr << "Error parsing " << autoIncParameter.GetAllowedValues()
<< std::endl;
}
}
}
{
// 5. Modify the auto increment parameters in the DB cluster parameter
group.

Aws: :RDS: :Model: :ModifyDBClusterParameterGroupRequest request;
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);
request.SetParameters(updateParameters);

Aws: :RDS: :Model: :ModifyDBClusterParameterGroupOutcome outcome =
client.ModifyDBClusterParameterGroup(request);

if (outcome.IsSuccess()) {
std::cout << "The DB cluster parameter group was successfully modified."
<< std::endl;
}
else {
std::cerr << "Error with Aurora::ModifyDBClusterParameterGroup.
<< outcome.GetError().GetMessage()
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of

<< std::endl;

std: :cout

<< "You can get a list of parameters you've set by specifying a source

'user'."
<< std::endl;

Aws: :Vector<Aws: :RDS: :Model: :Parameter> userParameters;

// 6. Display the modified parameters in the DB cluster parameter group.
if (!getDBCLusterParameters(CLUSTER_PARAMETER_GROUP_NAME, NO_NAME_PREFIX,

"USQI",

userParameters,

client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, "", "", client);
return false;

for (const auto &userParameter: userParameters) {
std::cout << " " << userParameter.GetParameterName() << ", " <<
userParameter.GetDescription() << ", parameter value -
<< userParameter.GetParameterValue() << std::endl;

printAsterisksLine();
std::cout << "Checking for an existing DB Cluster." << std::endl;

Aws: :RDS: :Model: :DBCluster dbCluster;

// 7. Check if the DB cluster already exists.

if (!describeDBCluster(DB_CLUSTER_IDENTIFIER, dbCluster, client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, "", "", client);
return false;

Aws::String engineVersionName;

Aws::String engineName;

if (dbCluster.DBClusterIdentifierHasBeenSet()) {
std::cout << "The DB cluster already exists." << std::endl;
engineVersionName = dbCluster.GetEngineVersion();
engineName = dbCluster.GetEngine();

}

else {
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std::cout << "Let's create a DB cluster." << std::endl;
const Aws::String administratorName = askQuestion(
"Enter an administrator username for the database: ");
const Aws::String administratorPassword = askQuestion(
"Enter a password for the administrator (at least 8 characters): ");
Aws: :Vector<Aws: :RDS: :Model: :DBEngineVersion> engineVersions;

// 8. Get a list of engine versions for the parameter group family.
if (!getDBEngineVersions(DB_ENGINE, dbParameterGroupFamily, engineVersions,
client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, "", "", client);
return false;

std::cout << "The available engines for your parameter group family are:"
<< std::endl;

int index = 1;
for (const Aws::RDS::Model::DBEngineVersion &engineVersion: engineVersions)

std::cout << " " << index << ": " << engineVersion.GetEngineVersion()
<< std::endl;
++index;
}

int choice = askQuestionForIntRange("Which engine do you want to use? ", 1,

static_cast<int>(engineVersions.size()));
const Aws::RDS::Model::DBEngineVersion engineVersion = engineVersions[choice

17;

engineName = engineVersion.GetEngine();
engineVersionName = engineVersion.GetEngineVersion();
std::cout << "Creating a DB cluster named '" << DB_CLUSTER_IDENTIFIER
<< "' and database '" << DB_NAME << "' \n"
<< "The DB cluster is configured to use your custom cluster
parameter group '"
<< CLUSTER_PARAMETER_GROUP_NAME << "', and \n"
<< "selected engine version " << engineVersion.GetEngineVersion()

<< " \nThis typically takes several minutes." << std::endl;

Aws: :RDS: :Model: :CreateDBClusterRequest request;
request.SetDBClusterIdentifier (DB_CLUSTER_IDENTIFIER);
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);
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request.SetEngine(engineName);
request.SetEngineVersion(engineVersionName);
request.SetMasterUsername(administratorName);
request.SetMasterUserPassword(administratorPassword);

Aws: :RDS: :Model: :CreateDBClusterOutcome outcome =
client.CreateDBCluster(request);

if (outcome.IsSuccess()) {
std::cout << "The DB cluster creation has started."
<< std::endl;

}
else {
std::cerr << "Error with Aurora::CreateDBCluster. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, "", "", client);
return false;
}

std::cout << "Waiting for the DB cluster to become available." << std::endl;

int counter = 0;
// 11. Wait for the DB cluster to become available.
do {
std::this_thread::sleep_for(std::chrono::seconds(1l));
++counter;
if (counter > 900) {
std::cerr << "Wait for cluster to become available timed out ofter "
<< counter
<< " seconds." << std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, "", client);
return false;

dbCluster = Aws::RDS::Model: :DBCluster();
if (!describeDBCluster(DB_CLUSTER_IDENTIFIER, dbCluster, client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, "", client);
return false;
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if ((counter % 20) == 0) {
std::cout << "Current DB cluster status is
<< dbCluster.GetStatus()

<< "' after " << counter << " seconds." << std::endl;
}
} while (dbCluster.GetStatus() != "available");
if (dbCluster.GetStatus() == "available") {

std::cout << "The DB cluster has been created." << std::endl;

printAsterisksLine();
Aws: :RDS: :Model: :DBInstance dbInstance;
// 11. Check if the DB instance already exists.
if (!describeDBInstance(DB_INSTANCE_IDENTIFIER, dbInstance, client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, DB_CLUSTER_IDENTIFIER, "",
client);
return false;

if (dbInstance.DbInstancePortHasBeenSet()) {

std::cout << "The DB instance already exists." << std::endl;
}
else {

std::cout << "Let's create a DB instance." << std::endl;

Aws::String dbInstanceClass;
// 12. Get a list of instance classes.
if (!chooseDBInstanceClass(engineName,
engineVersionName,
dbInstanceClass,
client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, DB_CLUSTER_IDENTIFIER,

client);
return false;
}
std::cout << "Creating a DB instance named '" << DB_INSTANCE_IDENTIFIER
<< "' with selected DB instance class '" << dbInstanceClass
<< "' \nThis typically takes several minutes." << std::endl;

// 13. Create a DB instance.
Aws: :RDS: :Model::CreateDBInstanceRequest request;
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request.SetDBInstanceldentifier (DB_INSTANCE_IDENTIFIER);
request.SetDBClusterIdentifier (DB_CLUSTER_IDENTIFIER);
request.SetEngine(engineName);
request.SetDBInstanceClass(dbInstanceClass);

Aws: :RDS: :Model: :CreateDBInstanceOutcome outcome =
client.CreateDBInstance(request);

if (outcome.IsSuccess()) {
std::cout << "The DB instance creation has started."
<< std::endl;

}
else {
std::cerr << "Error with RDS::CreateDBInstance. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, DB_CLUSTER_IDENTIFIER,
client);
return false;
}

std::cout << "Waiting for the DB instance to become available." << std::endl;

counter = 0;
// 14. Wait for the DB instance to become available.
do {
std::this_thread::sleep_for(std::chrono::seconds(1l));
++counter;
if (counter > 900) {
std::cerr << "Wait for instance to become available timed out ofter
<< counter
<< " seconds." << std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER, client);

return false;

dbInstance = Aws::RDS::Model: :DBInstance();
if (!describeDBInstance(DB_INSTANCE_IDENTIFIER, dbInstance, client)) {
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER, client);
return false;
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if ((counter % 20) == 0) {
std::cout << "Current DB instance status is '"
<< dbInstance.GetDBInstanceStatus()

<< "' after " << counter << " seconds." << std::endl;
}
} while (dbInstance.GetDBInstanceStatus() != "available");
if (dbInstance.GetDBInstanceStatus() == "available") {

std::cout << "The DB instance has been created." << std::endl;

// 15. Display the connection string that can be used to connect a 'mysql' shell
to the database.
displayConnection(dbCluster);

printAsterisksLine();

if (askYesNoQuestion(
"Do you want to create a snapshot of your DB cluster (y/n)? ")) {
Aws::String snapshotID(DB_CLUSTER_IDENTIFIER + "-" +
Aws: :String(Aws: :Utils: :UUID: :RandomUUID()));

std::cout << "Creating a snapshot named " << snapshotID << "." <<
std::endl;
std::cout << "This typically takes a few minutes." << std::endl;

// 16. Create a snapshot of the DB cluster. (CreateDBClusterSnapshot)
Aws: :RDS: :Model: :CreateDBClusterSnapshotRequest request;
request.SetDBClusterIdentifier (DB_CLUSTER_IDENTIFIER);
request.SetDBClusterSnapshotIdentifier(snapshotID);

Aws: :RDS: :Model: :CreateDBClusterSnapshotOutcome outcome =
client.CreateDBClusterSnapshot(request);

if (outcome.IsSuccess()) {
std::cout << "Snapshot creation has started."
<< std::endl;

else {
std::cerr << "Error with Aurora::CreateDBClusterSnapshot. "
<< outcome.GetError().GetMessage()
<< std::endl;
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cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER,
client);
return false;

std::cout << "Waiting for the snapshot to become available." << std::endl;

Aws: :RDS: :Model: :DBClusterSnapshot snapshot;
counter = 0;
do {
std::this_thread: :sleep_for(std::chrono::seconds(1l));
++counter;
if (counter > 600) {
std::cerr << "Wait for snapshot to be available timed out ofter "
<< counter
<< " seconds." << std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER,

client);
return false;
}
// 17. Wait for the snapshot to become available.
Aws: :RDS: :Model: :DescribeDBClusterSnapshotsRequest request;
request.SetDBClusterSnapshotIdentifier(snapshotID);
Aws: :RDS: :Model: :DescribeDBClusterSnapshotsOutcome outcome =
client.DescribeDBClusterSnapshots(request);
if (outcome.IsSuccess()) {
snapshot = outcome.GetResult().GetDBClusterSnapshots()[0];
}
else {
std::cerr << "Error with Aurora::DescribeDBClusterSnapshots. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER,
client);
return false;
}
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if ((counter % 20) == 0) {
std::cout << "Current snapshot status is '"
<< snapshot.GetStatus()

<< "' after " << counter << " seconds." << std::endl;
}
} while (snapshot.GetStatus() != "available");
if (snapshot.GetStatus() != "available") {

std::cout << "A snapshot has been created." << std::endl;

printAsterisksLine();

bool result = true;
if (askYesNoQuestion(

"Do you want to delete the DB cluster, DB instance, and parameter group

(y/m)? ")) {
result = cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER,
client);

return result;

//' Routine which gets a DB cluster description.
Ad!
\sa describeDBCluster()
\param dbClusterIdentifier: A DB cluster identifier.
\param clusterResult: The 'DBCluster' object containing the description.
\param client: 'RDSClient' instance.
\return bool: Successful completion.
*/
bool AwsDoc::Aurora::describeDBCluster(const Aws::String &dbClusterIdentifier,
Aws: :RDS: :Model: :DBCluster &clusterResult,
const Aws::RDS::RDSClient &client) {
Aws: :RDS: :Model: :DescribeDBClustersRequest request;
request.SetDBClusterIdentifier(dbClusterIdentifier);

Aws: :RDS: :Model: :DescribeDBClustersOutcome outcome =
client.DescribeDBClusters(request);

bool result = true;
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if (outcome.IsSuccess()) {
clusterResult = outcome.GetResult().GetDBClusters()[0Q];
}
else if (outcome.GetError().GetErroxrType() !=
Aws: :RDS: :RDSErrors: :D_B_CLUSTER_NOT_FOUND_FAULT) {
result = false;
std::cerr << "Error with Aurora::GDescribeDBClusters.
<< outcome.GetError().GetMessage()
<< std::endl;

// This example does not log an error if the DB cluster does not exist.
// Instead, clusterResult is set to empty.

else {
clusterResult = Aws::RDS::Model::DBClusterx();

return result;

//! Routine which gets DB parameters using the 'DescribeDBClusterParameters' api.
s
\sa getDBCLusterParameters()
\param parameterGroupName: The name of the cluster parameter group.
\param namePrefix: Prefix string to filter results by parameter name.
\param source: A source such as 'user', ignored if empty.
\param parametersResult: Vector of 'Parameter' objects returned by the routine.
\param client: 'RDSClient' instance.
\return bool: Successful completion.
*/
bool AwsDoc::Aurora::getDBCLusterParameters(const Aws::String &parameterGroupName,
const Aws::String &namePrefix,
const Aws::String &source,
Aws: :Vector<Aws: :RDS: :Model: :Parameter>
&parametersResult,
const Aws::RDS::RDSClient &client) {
Aws::String marker; // The marker is used for pagination.
do {
Aws: :RDS: :Model: :DescribeDBClusterParametersRequest request;
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);
if (!marker.empty()) {
request.SetMarker(marker);
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if (!source.empty()) {
request.SetSource(source);

Aws: :RDS: :Model: :DescribeDBClusterParametersOutcome outcome =
client.DescribeDBClusterParameters(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::RDS::Model::Parameter> &parameters =
outcome.GetResult().GetParameters();
for (const Aws::RDS::Model::Parameter &parameter: parameters) {
if (!namePrefix.empty()) {
if (parameter.GetParameterName().find(namePrefix) == @) {
parametersResult.push_back(parameter);

}
}
else {
parametersResult.push_back(parameter);
}
}
marker = outcome.GetResult().GetMarker();
}
else {
std::cerr << "Error with Aurora::DescribeDBClusterParameters. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

} while (!marker.empty());

return true;

//! Routine which gets available DB engine versions for an engine name and
//' an optional parameter group family.
7

\sa getDBEngineVersions()

\param engineName: A DB engine name.

\param parameterGroupFamily: A parameter group family name, ignored if empty.
\param engineVersionsResult: Vector of 'DBEngineVersion' objects returned by the
routine.

\param client: 'RDSClient' instance.
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\return bool: Successful completion.
*/
bool AwsDoc::Aurora::getDBEngineVersions(const Aws::String &engineName,
const Aws::String &parameterGroupFamily,

Aws: :Vector<Aws: :RDS: :Model: :DBEngineVersion> &engineVersionsResult,
const Aws::RDS::RDSClient &client) {
Aws: :RDS: :Model: :DescribeDBEngineVersionsRequest request;
request.SetEngine(engineName);
if (!parameterGroupFamily.empty()) {
request.SetDBParameterGroupFamily(parameterGroupFamily);

engineVersionsResult.clear();
Aws::String marker; // The marker is used for pagination.
do {
if (!marker.empty()) {
request.SetMarker(marker);

Aws: :RDS: :Model: :DescribeDBEngineVersionsOutcome outcome =
client.DescribeDBEngineVersions(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::RDS::Model::DBEngineVersion> &engineVersions =
outcome.GetResult().GetDBEngineVersions();

engineVersionsResult.insert(engineVersionsResult.end(),
engineVersions.begin(),
engineVersions.end());

marker = outcome.GetResult().GetMarker();
}
else {
std::cerr << "Error with Aurora::DescribeDBEngineVersionsRequest. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

} while (!marker.empty());

return true;

//! Routine which gets a DB instance description.
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s

\sa describeDBCluster()

\param dbInstancelIdentifier: A DB instance identifier.

\param instanceResult: The 'DBInstance' object containing the description.
\param client: 'RDSClient' instance.

\return bool: Successful completion.

*/

bool AwsDoc::Aurora::describeDBInstance(const Aws::String &dbInstanceldentifier,

Aws: :RDS: :Model: :DBInstance &instanceResult,

const Aws::RDS::RDSClient &client) {
Aws: :RDS: :Model: :DescribeDBInstancesRequest request;
request.SetDBInstanceldentifier(dbInstanceldentifier);

Aws: :RDS: :Model: :DescribeDBInstancesOutcome outcome =
client.DescribeDBInstances(request);

bool result = true;
if (outcome.IsSuccess()) {
instanceResult = outcome.GetResult().GetDBInstances()[0];
}
else if (outcome.GetError().GetErrorType() !=
Aws: :RDS: :RDSErrors::D_B_INSTANCE_NOT_FOUND_FAULT) {
result = false;
std::cerr << "Error with Aurora::DescribeDBInstances.
<< outcome.GetError().GetMessage()
<< std::endl;

// This example does not log an error if the DB instance does not exist.
// Instead, instanceResult is set to empty.

else {
instanceResult = Aws::RDS::Model: :DBInstance();

return result;

//! Routine which gets available DB instance classes, displays the list
//' to the user, and returns the user selection.

/*!

\sa chooseDBInstanceClass()

\param engineName: The DB engine name.

\param engineVersion: The DB engine version.

\param dbInstanceClass: String for DB instance class chosen by the user.
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\param client: 'RDSClient' instance.
\return bool: Successful completion.
*/
bool AwsDoc::Aurora::chooseDBInstanceClass(const Aws::String &engine,
const Aws::String &engineVersion,
Aws::String &dbInstanceClass,
const Aws::RDS::RDSClient &client) {
std::vector<Aws::String> instanceClasses;
Aws::String marker; // The marker is used for pagination.
do {
Aws: :RDS: :Model: :DescribeOrderableDBInstanceOptionsRequest request;
request.SetEngine(engine);
request.SetEngineVersion(engineVersion);
if (!marker.empty()) {
request.SetMarker(marker);

Aws: :RDS: :Model: :DescribeOrderableDBInstanceOptionsOutcome outcome =
client.DescribeOrderableDBInstanceOptions(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::RDS::Model::0rderableDBInstanceOption> &options =
outcome.GetResult().GetOrderableDBInstanceOptions();
for (const Aws::RDS::Model::0rderableDBInstanceOption &option: options)

const Aws::String &instanceClass = option.GetDBInstanceClass();
if (std::find(instanceClasses.begin(), instanceClasses.end(),
instanceClass) == instanceClasses.end()) {
instanceClasses.push_back(instanceClass);

}
}
marker = outcome.GetResult().GetMarker();
}
else {
std::cerr << "Error with Aurora::DescribeOrderableDBInstanceOptions. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

} while (!marker.empty());

std::cout << "The available DB instance classes for your database engine are:"
<< std::endl;
for (int i = @; i < instanceClasses.size(); ++i) {
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std::cout << " " << i+ 1 << ": " << instanceClasses[i] << std::endl;

int choice = askQuestionForIntRange(

"Which DB instance class do you want to use? ",
1, static_cast<int>(instanceClasses.size()));
dbInstanceClass = instanceClasses[choice - 17;

return true;

//' Routine which deletes resources created by the scenario.

/*!

\sa cleanUpResources()

\param parameterGroupName: A parameter group name, this may be empty.
\param dbInstanceldentifier: A DB instance identifier, this may be empty.

\param client: 'RDSClient' instance.
\return bool: Successful completion.

*/

bool AwsDoc::Aurora::cleanUpResources(const Aws:
const Aws:
const Aws:
const Aws:

bool result = true;

bool instanceDeleting = false;

bool clusterDeleting = false;

if (!dbInstanceldentifier.empty()) {

{
// 18. Delete the DB instance.

:String &parameterGroupName,
:String &dbClusterIdentifier,
:String &dbInstanceldentifier,
:RDS::RDSClient &client) {

Aws: :RDS: :Model: :DeleteDBInstanceRequest request;
request.SetDBInstanceldentifier(dbInstanceldentifier);

request.SetSkipFinalSnapshot(true);

request.SetDeleteAutomatedBackups(true);

Aws: :RDS: :Model: :DeleteDBInstanceOutcome outcome =
client.DeleteDBInstance(request);

if (outcome.IsSuccess()) {

std::cout << "DB instance deletion has started."

<< std::endl;
instanceDeleting = true;
std: :cout

<< "Waiting for DB instance to delete before deleting the

parameter group."
<< std::endl;
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}
else {
std::cerr << "Error with Aurora::DeleteDBInstance. "
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
}

if (!dbClusterIdentifier.empty()) {
{
// 19. Delete the DB cluster.
Aws: :RDS: :Model: :DeleteDBClusterRequest request;
request.SetDBClusterIdentifier(dbClusterIdentifier);
request.SetSkipFinalSnapshot(true);

Aws: :RDS: :Model: :DeleteDBClusterOutcome outcome =
client.DeleteDBCluster(request);

if (outcome.IsSuccess()) {
std::cout << "DB cluster deletion has started."
<< std::endl;
clusterDeleting = true;
std: :cout

<< "Waiting for DB cluster to delete before deleting the
parameter group."

<< std::endl;
std::cout << "This may take a while." << std::endl;

}
else {
std::cerr << "Error with Aurora::DeleteDBCluster. "
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
}

}

int counter = 0;

while (clusterDeleting || instanceDeleting) {
// 20. Wait for the DB cluster and instance to be deleted.
std::this_thread::sleep_for(std::chrono::seconds(1l));
++counter;
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if (counter > 800) {
std::cerr << "Wait for instance to delete timed out ofter " << counter
<< " seconds." << std::endl;
return false;

Aws: :RDS: :Model: :DBInstance dbInstance = Aws::RDS::Model: :DBInstance();
if (instanceDeleting) {
if (!describeDBInstance(dbInstanceldentifier, dbInstance, client)) {
return false;

}

instanceDeleting = dbInstance.DBInstanceldentifierHasBeenSet();

Aws: :RDS: :Model: :DBCluster dbCluster = Aws::RDS::Model: :DBCluster();
if (clusterDeleting) {
if (!describeDBCluster(dbClusterIdentifier, dbCluster, client)) {
return false;

clusterDeleting = dbCluster.DBClusterIdentifierHasBeenSet();

if ((counter % 20) == 0) {
if (instanceDeleting) {
std::cout << "Current DB instance status is '"
<< dbInstance.GetDBInstanceStatus() << "." << std::endl;

if (clusterDeleting) {
std::cout << "Current DB cluster status is
<< dbCluster.GetStatus() << "." << std::endl;

if (!parameterGroupName.empty()) {
// 21. Delete the DB cluster parameter group.
Aws: :RDS: :Model: :DeleteDBClusterParameterGroupRequest request;
request.SetDBClusterParameterGroupName(parameterGroupName);

Aws: :RDS: :Model: :DeleteDBClusterParameterGroupOutcome outcome =
client.DeleteDBClusterParameterGroup(request);
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if (outcome.IsSuccess()) {
std::cout << "The DB parameter group was successfully deleted."
<< std::endl;

}
else {
std::cerr << "Error with Aurora::DeleteDBClusterParameterGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
}

return result;

« APl M8 ME = AWS SDK for C++ API 2 = 9o| CI 2 =2 ATt 2.

* CreateDBCluster

» CreateDBClusterParameterGroup

» CreateDBClusterSnapshot
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* DeleteDBCluster

» DeleteDBClusterParameterGroup

« DeleteDBInstance

» DescribeDBClusterParameterGroups

* DescribeDBClusterParameters

* DescribeDBClusterSnapshots

* DescribeDBClusters

» DescribeDBEngineVersions

« DescribeDBInstances

» DescribeOrderableDBInstanceOptions

* ModifyDBClusterParameterGroup
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws::RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model: :CreateDBClusterRequest request;
request.SetDBClusterIdentifier (DB_CLUSTER_IDENTIFIER);
request.SetDBClusterParameterGroupName (CLUSTER_PARAMETER_GROUP_NAME);
request.SetEngine(engineName);
request.SetEngineVersion(engineVersionName);
request.SetMasterUsername(administratorName);
request.SetMasterUserPassword(administratorPassword);

Aws: :RDS: :Model: :CreateDBClusterOutcome outcome =
client.CreateDBCluster(request);

if (outcome.IsSuccess()) {
std::cout << "The DB cluster creation has started."
<< std::endl;

}
else {
std::cerr << "Error with Aurora::CreateDBCluster. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, "", "", client);
return false;
}

il
I

xHod 252


https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/aurora#code-examples

AWS SDK for C++ IR 740l =
- AP| N2 HE = AWS SDK for C++ APl & Z 9| CreateDBClusterg & =35tM L.
CreateDBClusterParameterGroup
CH2 ZE o A|= CreateDBClusterParameterGroupl| AFHE &S Eo{FLICEH
SDK for C++
(® Note
GitHuboll . B£ 2 L8 0| J&LIct AWS TFE 0o 2|ZEX|EZ|0IM A 0 E &1 AH &
Aste wee iR A2,

ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model::CreateDBClusterParameterGroupRequest request;

request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);

request.SetDBParameterGroupFamily(dbParameterGroupFamily);
request.SetDescription("Example cluster parameter group.");

Aws: :RDS: :Model: :CreateDBClusterParameterGroupOutcome outcome =
client.CreateDBClusterParameterGroup(request);

if (outcome.IsSuccess()) {

std::cout << "The DB cluster parameter group was successfully created."

<< std::endl;

}
else {
std::cerr << "Error with Aurora::CreateDBClusterParameterGroup.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model: :CreateDBClusterSnapshotRequest request;
request.SetDBClusterIdentifier (DB_CLUSTER_IDENTIFIER);
request.SetDBClusterSnapshotIdentifier(snapshotID);

Aws: :RDS: :Model: :CreateDBClusterSnapshotOutcome outcome =
client.CreateDBClusterSnapshot(request);

if (outcome.IsSuccess()) {
std::cout << "Snapshot creation has started."
<< std::endl;

}
else {
std::cerr << "Error with Aurora::CreateDBClusterSnapshot. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER,
client);
return false;
}
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws::RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model::CreateDBInstanceRequest request;
request.SetDBInstanceldentifier (DB_INSTANCE_IDENTIFIER);
request.SetDBClusterIdentifier (DB_CLUSTER_IDENTIFIER);
request.SetEngine(engineName);
request.SetDBInstanceClass(dbInstanceClass);

Aws: :RDS: :Model: :CreateDBInstanceOutcome outcome =
client.CreateDBInstance(request);

if (outcome.IsSuccess()) {
std::cout << "The DB instance creation has started."
<< std::endl;

else {
std::cerr << "Error with RDS::CreateDBInstance. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME, DB_CLUSTER_IDENTIFIER,

client);

£
e

255


https://docs.aws.amazon.com/goto/SdkForCpp/rds-2014-10-31/CreateDBClusterSnapshot
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/aurora#code-examples

AWS SDK for C++ JHeER 7Hol=

return false;
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws::RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model: :DeleteDBClusterRequest request;
request.SetDBClusterIdentifier(dbClusterIdentifier);
request.SetSkipFinalSnapshot(true);

Aws: :RDS: :Model: :DeleteDBClusterOutcome outcome =
client.DeleteDBCluster(request);

if (outcome.IsSuccess()) {
std::cout << "DB cluster deletion has started."
<< std::endl;
clusterDeleting = true;
std::cout
<< "Waiting for DB cluster to delete before deleting the
parameter group."
<< std::endl;
std::cout << "This may take a while." << std::endl;

}
else {
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std::cerr << "Error with Aurora::DeleteDBCluster. "
<< outcome.GetError().GetMessage()
<< std::endl;

result = false;
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model: :DeleteDBClusterParameterGroupRequest request;
request.SetDBClusterParameterGroupName(parameterGroupName);

Aws: :RDS: :Model: :DeleteDBClusterParameterGroupOutcome outcome =
client.DeleteDBClusterParameterGroup(request);

if (outcome.IsSuccess()) {
std::cout << "The DB parameter group was successfully deleted."
<< std::endl;
}
else {
std::cerr << "Error with Aurora::DeleteDBClusterParameterGroup.
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model: :DeleteDBInstanceRequest request;
request.SetDBInstanceldentifier(dbInstanceldentifier);
request.SetSkipFinalSnapshot(true);
request.SetDeleteAutomatedBackups(true);

Aws: :RDS: :Model: :DeleteDBInstanceOutcome outcome =
client.DeleteDBInstance(request);

if (outcome.IsSuccess()) {
std::cout << "DB instance deletion has started."
<< std::endl;
instanceDeleting = true;
std: :cout
<< "Waiting for DB instance to delete before deleting the
parameter group."
<< std::endl;
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else {
std::cerr << "Error with Aurora::DeleteDBInstance. "
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model: :DescribeDBClusterParameterGroupsRequest request;
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);

Aws: :RDS: :Model: :DescribeDBClusterParameterGroupsOutcome outcome =
client.DescribeDBClusterParameterGroups(request);

if (outcome.IsSuccess()) {
std::cout << "DB cluster parameter group named '" <<
CLUSTER_PARAMETER_GROUP_NAME << "' already exists." <<
std: :endl;
dbParameterGroupFamily =
outcome.GetResult().GetDBClusterParameterGroups()[@].GetDBParameterGroupFamily();
}
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else {
std::cerr << "Error with Aurora::DescribeDBClusterParameterGroups. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
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Aws: :Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

//' Routine which gets DB parameters using the 'DescribeDBClusterParameters' api.
7

\sa getDBCLusterParameters()

\param parameterGroupName: The name of the cluster parameter group.

\param namePrefix: Prefix string to filter results by parameter name.

\param source: A source such as 'user', ignored if empty.

\param parametersResult: Vector of 'Parameter' objects returned by the routine.
\param client: 'RDSClient' instance.

\return bool: Successful completion.

*/

bool AwsDoc::Aurora::getDBCLusterParameters(const Aws::String &parameterGroupName,
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const Aws::String &namePrefix,
const Aws::String &source,
Aws: :Vector<Aws: :RDS: :Model: :Parameter>
&parametersResult,
const Aws::RDS::RDSClient &client) {
Aws::String marker; // The marker is used for pagination.
do {
Aws: :RDS: :Model: :DescribeDBClusterParametersRequest request;
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);
if (!marker.empty()) {
request.SetMarker(marker);
}
if (!source.empty()) {
request.SetSource(source);

Aws: :RDS: :Model: :DescribeDBClusterParametersOutcome outcome =
client.DescribeDBClusterParameters(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::RDS::Model::Parameter> &parameters =
outcome.GetResult().GetParameters();
for (const Aws::RDS::Model::Parameter &parameter: parameters) {
if (!namePrefix.empty()) {
if (parameter.GetParameterName().find(namePrefix) == @) {
parametersResult.push_back(parameter);

}
}
else {
parametersResult.push_back(parameter);
}
}
marker = outcome.GetResult().GetMarker();
}
else {
std::cerr << "Error with Aurora::DescribeDBClusterParameters. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

} while (!marker.empty());

return true;
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}
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws::RDS::RDSClient client(clientConfig);

Aws: :RDS: :Model: :DescribeDBClusterSnapshotsRequest request;
request.SetDBClusterSnapshotIdentifier(snapshotID);

Aws: :RDS: :Model: :DescribeDBClusterSnapshotsOutcome outcome =
client.DescribeDBClusterSnapshots(request);

if (outcome.IsSuccess()) {
snapshot = outcome.GetResult().GetDBClusterSnapshots()[0];

}
else {
std::cerr << "Error with Aurora::DescribeDBClusterSnapshots. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanUpResources(CLUSTER_PARAMETER_GROUP_NAME,
DB_CLUSTER_IDENTIFIER, DB_INSTANCE_IDENTIFIER,
client);
return false;
}
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws::RDS::RDSClient client(clientConfig);

//! Routine which gets a DB cluster description.
s
\sa describeDBCluster()
\param dbClusterIdentifier: A DB cluster identifier.
\param clusterResult: The 'DBCluster' object containing the description.
\param client: 'RDSClient' instance.
\return bool: Successful completion.
*/
bool AwsDoc::Aurora::describeDBCluster(const Aws::String &dbClusterIdentifier,
Aws: :RDS: :Model: :DBCluster &clusterResult,
const Aws::RDS::RDSClient &client) {
Aws: :RDS: :Model: :DescribeDBClustersRequest request;
request.SetDBClusterIdentifier(dbClusterIdentifier);

Aws: :RDS: :Model: :DescribeDBClustersOutcome outcome =
client.DescribeDBClusters(request);

bool result = true;
if (outcome.IsSuccess()) {
clusterResult = outcome.GetResult().GetDBClusters()[0Q];

bal
-
o}
+

263

il
I


https://docs.aws.amazon.com/goto/SdkForCpp/rds-2014-10-31/DescribeDBClusterSnapshots
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/aurora#code-examples

AWS SDK for C++ JHeER 7Hol=

}

else if (outcome.GetError().GetErroxrType() !=
Aws: :RDS: :RDSErrors: :D_B_CLUSTER_NOT_FOUND_FAULT) {
result = false;
std::cerr << "Error with Aurora::GDescribeDBClusters. "
<< outcome.GetError().GetMessage()
<< std::endl;

// This example does not log an error if the DB cluster does not exist.
// Instead, clusterResult is set to empty.

else {
clusterResult = Aws::RDS::Model::DBCluster();

return result;
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

//! Routine which gets available DB engine versions for an engine name and
//' an optional parameter group family.
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/2

\sa getDBEngineVersions()

\param engineName: A DB engine name.

\param parameterGroupFamily: A parameter group family name, ignored if empty.
\param engineVersionsResult: Vector of 'DBEngineVersion' objects returned by the
routine.

\param client: 'RDSClient' instance.

\return bool: Successful completion.

*/
bool AwsDoc::Aurora::getDBEngineVersions(const Aws::String &engineName,

const Aws::String &parameterGroupFamily,

Aws: :Vector<Aws: :RDS::Model: :DBEngineVersion> &engineVersionsResult,
const Aws::RDS::RDSClient &client) {
Aws: :RDS: :Model: :DescribeDBEngineVersionsRequest request;
request.SetEngine(engineName);
if (!parameterGroupFamily.empty()) {
request.SetDBParameterGroupFamily(parameterGroupFamily);

engineVersionsResult.clear();
Aws::String marker; // The marker is used for pagination.
do {
if (!marker.empty()) {
request.SetMarker(marker);

Aws: :RDS: :Model: :DescribeDBEngineVersionsOutcome outcome =
client.DescribeDBEngineVersions(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::RDS::Model::DBEngineVersion> &engineVersions =
outcome.GetResult().GetDBEngineVersions();

engineVersionsResult.insert(engineVersionsResult.end(),
engineVersions.begin(),
engineVersions.end());

marker = outcome.GetResult().GetMarker();
}
else {
std::cerr << "Error with Aurora::DescribeDBEngineVersionsRequest. "
<< outcome.GetError().GetMessage()
<< std::endl;
}
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} while (!marker.empty());

return true;
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);

//' Routine which gets a DB instance description.
Ad
\sa describeDBCluster()
\param dbInstanceIdentifier: A DB instance identifier.
\param instanceResult: The 'DBInstance' object containing the description.
\param client: 'RDSClient' instance.
\return bool: Successful completion.
*/
bool AwsDoc::Aurora::describeDBInstance(const Aws::String &dbInstanceldentifier,
Aws: :RDS: :Model: :DBInstance &instanceResult,
const Aws::RDS::RDSClient &client) {
Aws: :RDS: :Model: :DescribeDBInstancesRequest request;
request.SetDBInstanceldentifier(dbInstanceldentifier);

Aws: :RDS: :Model: :DescribeDBInstancesOutcome outcome =
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client.DescribeDBInstances(request);

bool result = true;
if (outcome.IsSuccess()) {
instanceResult = outcome.GetResult().GetDBInstances()[0];
}
else if (outcome.GetError().GetErrorType() !=
Aws: :RDS: :RDSErrors::D_B_INSTANCE_NOT_FOUND_FAULT) {
result = false;
std::cerr << "Error with Aurora::DescribeDBInstances. "
<< outcome.GetError().GetMessage()
<< std::endl;

// This example does not log an error if the DB instance does not exist.
// Instead, instanceResult is set to empty.

else {
instanceResult = Aws::RDS::Model: :DBInstance();

return result;
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);
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//' Routine which gets available DB instance classes, displays the list
//! to the user, and returns the user selection.
s
\sa chooseDBInstanceClass()
\param engineName: The DB engine name.
\param engineVersion: The DB engine version.
\param dbInstanceClass: String for DB instance class chosen by the user.
\param client: 'RDSClient' instance.
\return bool: Successful completion.
*/
bool AwsDoc::Aurora::chooseDBInstanceClass(const Aws::String &engine,
const Aws::String &engineVersion,
Aws::String &dbInstanceClass,
const Aws::RDS::RDSClient &client) {
std::vector<Aws::String> instanceClasses;
Aws::String marker; // The marker is used for pagination.
do {
Aws: :RDS: :Model: :DescribeOrderableDBInstanceOptionsRequest request;
request.SetEngine(engine);
request.SetEngineVersion(engineVersion);
if (!marker.empty()) {
request.SetMarker(marker);

Aws: :RDS: :Model: :DescribeOrderableDBInstanceOptionsQutcome outcome =
client.DescribeOrderableDBInstanceOptions(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws: :RDS::Model::0rderableDBInstanceOption> &options =
outcome.GetResult().GetOrderableDBInstanceOptions();
for (const Aws::RDS::Model::0rderableDBInstanceOption &option: options)

const Aws::String &instanceClass = option.GetDBInstanceClass();
if (std::find(instanceClasses.begin(), instanceClasses.end(),
instanceClass) == instanceClasses.end()) {
instanceClasses.push_back(instanceClass);

}

marker = outcome.GetResult().GetMarker();

}
else {
std::cerr << "Error with Aurora::DescribeOrderableDBInstanceOptions. "
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<< outcome.GetError().GetMessage()
<< std::endl;
return false;

}
} while (!marker.empty());

std::cout << "The available DB instance classes for your database engine are:"
<< std::endl;
for (int 1 = @0; i < instanceClasses.size(); ++i) {
std::cout << " " << i+ 1 << ": " << instanceClasses[i] << std::endl;

int choice = askQuestionForIntRange(
"Which DB instance class do you want to use? ",
1, static_cast<int>(instanceClasses.size()));
dbInstanceClass = instanceClasses[choice - 1];
return true;
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Aws: :Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :RDS::RDSClient client(clientConfig);
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Aws: :RDS: :Model: :ModifyDBClusterParameterGroupRequest request;
request.SetDBClusterParameterGroupName(CLUSTER_PARAMETER_GROUP_NAME);
request.SetParameters(updateParameters);

Aws: :RDS: :Model: :ModifyDBClusterParameterGroupOutcome outcome =
client.ModifyDBClusterParameterGroup(request);

if (outcome.IsSuccess()) {
std::cout << "The DB cluster parameter group was successfully modified."
<< std::endl;

}
else {
std::cerr << "Error with Aurora::ModifyDBClusterParameterGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
}
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CMakelLists.txt CMake Itlo| I =Q|L|C}.

# Set the minimum required version of CMake for this project.
cmake_minimum_required(VERSION 3.13)
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# Set the AWS service components used by this project.
set(SERVICE_COMPONENTS autoscaling)

# Set this project's name.
project("hello_autoscaling")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
list (APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
find_package (AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})

if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # If you are building from the command line, you
may need to uncomment this
# and set the proper subdirectory to the
executables' location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS ""
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_autoscaling.cpp)

target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK LIBRARIES})
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#include
#include
#include
#include

/*
* A "H
Scaling
*  Amaz
*
*  main
*
* Usag
*
*/
int main
Aws:
// 0
//  opt
Aws:
int
{

<aws/core/Aws.h>

<aws/autoscaling/AutoScalingClient.h>
<aws/autoscaling/model/DescribeAutoScalingGroupsRequest.h>
<iostream>

ello Autoscaling" starter application which initializes an Amazon EC2 Auto
client and describes the
on EC2 Auto Scaling groups.

function

e: 'hello_autoscaling'

(int argc, char **argv) {

:SDKOptions options;

ptionally change the log level for debugging.
ions.loggingOptions.logLevel = Utils::Logging::LoglLevel: :Debug;
:InitAPI(options); // Should only be called once.

result = 0;

Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoscalingClient(clientConfig);

std::vector<Aws::String> groupNames;
Aws::String nextToken; // Used for pagination.

do {
Aws: :AutoScaling: :Model: :DescribeAutoScalingGroupsRequest request;

if (!nextToken.empty()) {
request.SetNextToken(nextToken);

Aws: :AutoScaling: :Model: :DescribeAutoScalingGroupsOutcome outcome =
autoscalingClient.DescribeAutoScalingGroups(request);
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if (outcome.IsSuccess()) {
const Aws::Vector<Aws::AutoScaling: :Model: :AutoScalingGroup>
&autoScalingGroups =
outcome.GetResult().GetAutoScalingGroups();
for (auto &group: autoScalingGroups) {
groupNames.push_back(group.GetAutoScalingGroupName());
}
nextToken = outcome.GetResult().GetNextToken();
} else {
std::cerr << "Error with AutoScaling::DescribeAutoScalingGroups.
<< outcome.GetError().GetMessage()
<< std::endl;
result = 1;
break;

}
} while (!nextToken.empty());

std::cout << "Found " << groupNames.size() << " AutoScaling groups." <<

std::endl;
for (auto &groupName: groupNames) {
std::cout << "AutoScaling group: " << groupName << std::endl;
}
}

ws: :ShutdownAPI(options); // Should only be called once.
return result;
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//! Routine which demonstrates using an Auto Scaling group
//! to manage Amazon EC2 instances.

/*!

\sa groupsAndInstancesScenario()
\param clientConfig: AWS client configuration.
\return bool: Successful completion.

*/

bool AwsDoc::AutoScaling: :groupsAndInstancesScenario(

Aws:
Aws:

std:

std:

Scaling

std:

const Aws::Client::ClientConfiguration &clientConfig) {
:String templateName;
:EC2::EC2Client ec2Client(clientConfig);

:cout << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << " "

<< std::endl;

:cout

<< "Welcome to the Amazon Elastic Compute Cloud (Amazon EC2) Auto

<< "demo for managing groups and instances." << std::endl;

ccout << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << " \n"

<< std::endl;

M-

std::cout << "This example requires an EC2 launch template." << std::endl;
if (askYesNoQuestion(

"Would you like to use an existing EC2 launch template (y/n)? ")

// 1. Specify the name of an existing EC2 launch template.
templateName = askQuestion(

) {
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"Enter the name of the existing EC2 launch template. ");

Aws::EC2::Model: :DescribelLaunchTemplatesRequest request;

request.AddLaunchTemplateNames(templateName);

Aws: :EC2::Model: :DescribelLaunchTemplatesOutcome outcome =
ec2Client.DescribelLaunchTemplates(request);

if (outcome.IsSuccess()) {
std::cout << "Validated the EC2 launch template '" << templateName

<< "' exists by calling DescribelLaunchTemplate." << std::endl;
}
else {
std::cerr << "Error validating the existence of the launch template. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

}
else { // 2. Or create a new EC2 launch template.
templateName = askQuestion("Enter the name for a new EC2 launch template:

");

Aws::EC2::Model::CreateLaunchTemplateRequest request;
request.SetLaunchTemplateName(templateName);

Aws: :EC2::Model: :RequestLaunchTemplateData requestLaunchTemplateData;

requestLaunchTemplateData.SetInstanceType(EC2_LAUNCH_TEMPLATE_INSTANCE_TYPE);
requestLaunchTemplateData.SetImageId(EC2_LAUNCH_TEMPLATE_IMAGE_ID);

request.SetLaunchTemplateData(requestLaunchTemplateData);

Aws::EC2::Model: :CreateLaunchTemplateOutcome outcome =
ec2Client.CreateLaunchTemplate(request);

if (outcome.IsSuccess()) {
std::cout << "The EC2 launch template '" << templateName << " was
created."”
<< std::endl;
}
else if (outcome.GetError().GetExceptionName() ==
"InvalidLaunchTemplateName.AlreadyExistsException") {
std::cout << "The EC2 template '" << templateName << "' already exists"
<< std::endl;
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else {
std::cerr << "Error with EC2::CreateLaunchTemplate. "
<< outcome.GetError().GetMessage()
<< std::endl;

}
Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

std::cout << "Let's create an Auto Scaling group." << std::endl;
Aws: :String groupName = askQuestion(

"Enter a name for the Auto Scaling group: ");
// 3. Retrieve a list of EC2 Availability Zones.
Aws::Vector<Aws::EC2::Model::AvailabilityZone> availabilityZones;

{
Aws::EC2::Model: :DescribeAvailabilityZonesRequest request;
Aws::EC2::Model: :DescribeAvailabilityZonesOutcome outcome =
ec2Client.DescribeAvailabilityZones(request);
if (outcome.IsSuccess()) {
std::cout
<< "EC2 instances can be created in the following Availability
Zones:"
<< std::endl;
availabilityZones = outcome.GetResult().GetAvailabilityZones();
for (size_t i = @; i < availabilityZones.size(); ++i) {
std::cout << " "< i+ 1 <<, "
<< availabilityZones[i].GetZoneName() << std::endl;
}
}
else {
std::cerr << "Error with EC2::DescribeAvailabilityZones. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources("", templateName, autoScalingClient, ec2Client);
return false;
}
}

int availabilityZoneChoice = askQuestionForIntRange(
"Choose an Availability Zone: ", 1,
static_cast<int>(availabilityZones.size()));

// 4. Create an Auto Scaling group with the specified Availability Zone.
{
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Aws: :AutoScaling: :Model: :CreateAutoScalingGroupRequest request;

request.SetAutoScalingGroupName(groupName);

Aws: :Vector<Aws::String> availabilityGroupZones;

availabilityGroupZones.push_back(
availabilityZones[availabilityZoneChoice - 1].GetZoneName());

request.SetAvailabilityZones(availabilityGroupZones);

request.SetMaxSize(1l);

request.SetMinSize(1);

Aws: :AutoScaling: :Model: :LaunchTemplateSpecification

launchTemplateSpecification;

Aws:

launchTemplateSpecification.SetLaunchTemplateName(templateName);
request.SetLaunchTemplate(launchTemplateSpecification);

Aws: :AutoScaling: :Model: :CreateAutoScalingGroupOutcome outcome =
autoScalingClient.CreateAutoScalingGroup(request);

if (outcome.IsSuccess()) {
std::cout << "Created Auto Scaling group '" << groupName << "', . ."
<< std::endl;
}
else if (outcome.GetError().GetErrorType() ==
Aws: :AutoScaling: :AutoScalingErrors: :ALREADY_EXISTS_FAULT) {

std::cout << "Auto Scaling group '" << groupName << "' already exists."
<< std::endl;
}
else {
std::cerr << "Error with AutoScaling::CreateAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources("", templateName, autoScalingClient, ec2Client);
return false;
}

:Vector<Aws::AutoScaling: :Model: :AutoScalingGroup> autoScalingGroups;

if (AwsDoc::AutoScaling::describeGroup(groupName, autoScalingGroups,

autoScalingClient)) {
std::cout << "Here is the Auto Scaling group description." << std::endl;
if (lautoScalingGroups.empty()) {
logAutoScalingGroupInfo(autoScalingGroups);

else {
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cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;

}
std::cout
<< "Waiting for the EC2 instance in the Auto Scaling group to become
active..."

<< std::endl;
if (!waitForInstances(groupName, autoScalingGroups, autoScalingClient)) {
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;

bool enableMetrics = askYesNoQuestion(
"Do you want to collect metrics about the A"
"Auto Scaling group during this demo (y/n)? ");
// 7. Optionally enable metrics collection for the Auto Scaling group.
if (enableMetrics) {
Aws: :AutoScaling: :Model: :EnableMetricsCollectionRequest request;
request.SetAutoScalingGroupName(groupName);

request.AddMetrics("GroupMinSize");
request.AddMetrics("GroupMaxSize");
request.AddMetrics("GroupDesiredCapacity");
request.AddMetrics("GroupInServiceInstances");
request.AddMetrics("GroupTotalInstances");
request.SetGranularity("1Minute");

Aws: :AutoScaling: :Model: :EnableMetricsCollectionOutcome outcome =
autoScalingClient.EnableMetricsCollection(request);
if (outcome.IsSuccess()) {
std::cout << "Auto Scaling metrics have been enabled."
<< std::endl;

}
else {
std::cerr << "Error with AutoScaling::EnableMetricsCollection. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;
}
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std::cout << "Let's update the maximum number of EC2 instances in '" <<
groupName <<

"' from 1 to 3." << std::endl;
askQuestion("Press enter to continue: ", alwaysTrueTest);
// 8. Update the Auto Scaling group, setting a new maximum size.

{
Aws: :AutoScaling: :Model: :UpdateAutoScalingGroupRequest request;
request.SetAutoScalingGroupName(groupName);
request.SetMaxSize(3);
Aws: :AutoScaling: :Model: :UpdateAutoScalingGroupOutcome outcome =
autoScalingClient.UpdateAutoScalingGroup(request);
if (loutcome.IsSuccess()) {
std::cerr << "Error with AutoScaling::UpdateAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;
}
}

if (AwsDoc::AutoScaling::describeGroup(groupName, autoScalingGroups,

autoScalingClient)) {
if (lautoScalingGroups.empty()) {
const auto &instances = autoScalingGroups[@].GetInstances();
std: :cout
<< "The group still has one running EC2 instance, but it can
have up to 3.\n"
<< std::endl;
logAutoScalingGroupInfo(autoScalingGroups);

}
else {
std::cerr
<< "No EC2 launch groups were retrieved from DescribeGroup
request."
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;
}

std::cout << "\n" << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << "\n"
<< std::endl;
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std::cout << "Let's update the desired capacity in '" << groupName <<
"' from 1 to 2." << std::endl;

askQuestion("Press enter to continue: ", alwaysTrueTest);

// 9. Update the Auto Scaling group, setting a new desired capacity.

{
Aws: :AutoScaling: :Model: :SetDesiredCapacityRequest request;
request.SetAutoScalingGroupName(groupName);
request.SetDesiredCapacity(2);

Aws: :AutoScaling: :Model: :SetDesiredCapacityOutcome outcome =
autoScalingClient.SetDesiredCapacity(request);

if (!outcome.IsSuccess()) {
std::cerr << "Error with AutoScaling::SetDesiredCapacityRequest. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;

if (AwsDoc::AutoScaling: :describeGroup(groupName, autoScalingGroups,
autoScalingClient)) {
if (lautoScalingGroups.empty()) {
std: :cout
<< "Here is the current state of the group." << std::endl;
logAutoScalingGroupInfo(autoScalingGroups);

}
else {
std::cerr
<< "No EC2 launch groups were retrieved from DescribeGroup
request."
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;
}
}
std::cout << "Waiting for the new EC2 instance to start..." << std::endl;

waitForInstances(groupName, autoScalingGroups, autoScalingClient);

std::cout << "\n" << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << "\n"
<< std::endl;
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std::cout << "Let's terminate one of the EC2 instances in " << groupName << "."
<< std::endl;
std::cout << "Because the desired capacity is 2, another EC2 instance will start

<< "to replace the terminated EC2 instance."
<< std::endl;
std::cout << "The currently running EC2 instances are:" << std::endl;

if (autoScalingGroups.empty()) {
std::cerr << "Error describing groups. No groups returned." << std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;

int instanceNumber = 1;
Aws: :Vector<Aws::String> instanceIDs = instancesToInstanceIDs(
autoScalingGroups[@].GetInstances());
for (const Aws::String &instancelID: instanceIDs) {
std::cout << " " << instanceNumber << ". " << instancelID << std::endl;
++instanceNumber;

instanceNumber = askQuestionForIntRange("Which EC2 instance do you want to stop?

1,
static_cast<int>(instancelDs.size()));

// 10. Terminate an EC2 instance in the Auto Scaling group.

{
Aws: :AutoScaling: :Model: :TerminateInstanceInAutoScalingGroupRequest request;
request.SetInstanceld(instanceIDs[instanceNumber - 1]);
request.SetShouldDecrementDesiredCapacity(false);

Aws: :AutoScaling: :Model::TerminateInstanceInAutoScalingGroupOutcome outcome
autoScalingClient.TerminateInstanceInAutoScalingGroup(request);
if (outcome.IsSuccess()) {
std::cout << "Waiting for EC2 instance with ID '"
<< instanceIDs[instanceNumber - 1] << "' to terminate..."

<< std::endl;

else {
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std::cerr << "Error with
AutoScaling::TerminateInstanceInAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;

waitForInstances(groupName, autoScalingGroups, autoScalingClient);

std::cout << "\n" << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << "\n"

<< std::endl;
std::cout << "Let's get a report of scaling activities for EC2 launch group '"

<< groupName << "',
<< std::endl;

askQuestion("Press enter to continue: ", alwaysTrueTest);
// 11. Get a description of activities for the Auto Scaling group.
{

Aws: :AutoScaling: :Model: :DescribeScalingActivitiesRequest request;
request.SetAutoScalingGroupName(groupName);

Aws: :Vector<Aws::AutoScaling::Model::Activity> allActivities;
Aws::String nextToken; // Used for pagination;
do {

if (!nextToken.empty()) {

request.SetNextToken(nextToken);
}
Aws: :AutoScaling: :Model: :DescribeScalingActivitiesOutcome outcome =
autoScalingClient.DescribeScalingActivities(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::AutoScaling::Model::Activity> &activities =
outcome.GetResult().GetActivities();
allActivities.insert(allActivities.end(), activities.begin(),
activities.end());
nextToken = outcome.GetResult().GetNextToken();

}
else {
std::cerr << "Error with AutoScaling::DescribeScalingActivities. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient,
ec2Client);
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return false;

}
} while (!nextToken.empty());

std::cout << "Found " << allActivities.size() << " activities."
<< std::endl;
std::cout << "Activities are ordered with the most recent first."
<< std::endl;
for (const Aws::AutoScaling::Model::Activity &activity: allActivities) {
std::cout << activity.GetDescription() << std::endl;
std::cout << activity.GetDetails() << std::endl;

if (enableMetrics) {
if (!logAutoScalingMetrics(groupName, clientConfig)) {
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;

std::cout << "Let's <clean up." << std::endl;
askQuestion("Press enter to continue: ", alwaysTrueTest);
// 13. Disable metrics collection if enabled.
if (enableMetrics) {
Aws: :AutoScaling: :Model: :DisableMetricsCollectionRequest request;
request.SetAutoScalingGroupName(groupName);

Aws: :AutoScaling: :Model: :DisableMetricsCollectionOutcome outcome =
autoScalingClient.DisableMetricsCollection(request);

if (outcome.IsSuccess()) {
std::cout << "Metrics collection has been disabled." << std::endl;

}
else {
std::cerr << "Error with AutoScaling::DisableMetricsCollection. "
<< outcome.GetError().GetMessage()
<< std::endl;
cleanupResources(groupName, templateName, autoScalingClient, ec2Client);
return false;
}
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return cleanupResources(groupName, templateName, autoScalingClient, ec2Client);

//! Routine which waits for EC2 instances in an Auto Scaling group to
//! complete startup or shutdown.
7
\sa waitForInstances()
\param groupName: An Auto Scaling group name.
\param autoScalingGroups: Vector to receive 'AutoScalingGroup' records.
\param client: 'AutoScalingClient' instance.
\return bool: Successful completion.
*/

bool AwsDoc::AutoScaling::waitForInstances(const Aws::String &groupName,

Aws: :Vector<Aws::AutoScaling: :Model: :AutoScalingGroup> &autoScalingGroups,
const Aws::AutoScaling::AutoScalingClient
&client) {
bool ready = false;
const std::vector<Aws::String> READY_STATES = {"InService", "Terminated"};

int count = 0;
int desiredCapacity = 0;
std::this_thread::sleep_for(std::chrono::seconds(4));
while (!ready) {
if (WAIT_FOR_INSTANCES_TIMEOUT < count) {
std::cerr << "Wait for instance timed out." << std::endl;
return false;

std::this_thread::sleep_for(std::chrono::seconds(l));

++count;

if (!describeGroup(groupName, autoScalingGroups, client)) {
return false;

}

Aws: :Vector<Aws::String> instancelDs;

if (lautoScalingGroups.empty()) {
instancelDs =

instancesToInstanceIDs(autoScalingGroups[@].GetInstances());

desiredCapacity = autoScalingGroups[@].GetDesiredCapacity();

if (instancelIDs.empty()) {
if (desiredCapacity == 0) {
break;
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}
else {
if ((count % 5) == 0) {
std::cout << "No instance IDs returned for group." << std::endl;
}
continue;
}

// 6. Check lifecycle state of the instances using
DescribeAutoScalingInstances.

Aws: :AutoScaling: :Model: :DescribeAutoScalingInstancesRequest request;

request.SetInstancelds(instancelDs);

Aws: :AutoScaling: :Model: :DescribeAutoScalingInstancesOutcome outcome =
client.DescribeAutoScalingInstances(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::AutoScaling::Model: :AutoScalingInstanceDetails>
&instancesDetails =
outcome.GetResult().GetAutoScalingInstances();
ready = instancesDetails.size() >= desiredCapacity;
for (const Aws::AutoScaling: :Model: :AutoScalingInstanceDetails &details:
instancesDetails) {
if (!stringInVector(details.GetLifecycleState(), READY_STATES)) {
ready = false;
break;

}
// Log the status while waiting.

if (((count % 5) == 1) || ready) {
logInstancesLifecycleState(instancesDetails);

}
}
else {
std::cerr << "Error with AutoScaling::DescribeAutoScalingInstances. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

if (!describeGroup(groupName, autoScalingGroups, client)) {
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return false;

return true;

//' Routine to cleanup resources created in 'groupsAndInstancesScenario'.
7
\sa cleanupResources()
\param groupName: Optional Auto Scaling group name.
\param templateName: Optional EC2 launch template name.
\param autoScalingClient: 'AutoScalingClient' instance.
\param ec2Client: 'EC2Client' instance.
\return bool: Successful completion.
*/
bool AwsDoc::AutoScaling::cleanupResources(const Aws::String &groupName,
const Aws::String &templateName,
const Aws::AutoScaling::AutoScalingClient
&autoScalingClient,
const Aws::EC2::EC2Client &ec2Client) {
bool result = true;

// 1l4. Delete the Auto Scaling group.
if (!groupName.empty() &&
(askYesNoQuestion(
Aws::String("Delete the Auto Scaling group '") + groupName +
"o (y/n)?"))) Ao

Aws: :AutoScaling: :Model: :UpdateAutoScalingGroupRequest request;
request.SetAutoScalingGroupName(groupName);
request.SetMinSize(0);

request.SetDesiredCapacity(Q);

Aws: :AutoScaling: :Model: :UpdateAutoScalingGroupOutcome outcome =
autoScalingClient.UpdateAutoScalingGroup(request);

if (outcome.IsSuccess()) {
std: :cout
<< "The minimum size and desired capacity of the Auto
Scaling group "
<< "was set to zero before terminating the instances."

<< std::endl;

else {

7|2 ArE 287



AWS SDK for C++ JHeER 7Hol=

std::cerr << "Error with AutoScaling: :UpdateAutoScalingGroup.
<< outcome.GetError().GetMessage() << std::endl;
result = false;

Aws: :Vector<Aws::AutoScaling: :Model: :AutoScalingGroup> autoScalingGroups;
if (AwsDoc::AutoScaling: :describeGroup(groupName, autoScalingGroups,
autoScalingClient)) {
if (lautoScalingGroups.empty()) {
Aws: :Vector<Aws::String> instanceIDs = instancesToInstanceIDs(
autoScalingGroups[@].GetInstances());
for (const Aws::String &instancelID: instanceIDs) {

Aws: :AutoScaling: :Model: :TerminateInstanceInAutoScalingGroupRequest request;
request.SetInstanceld(instancelD);
request.SetShouldDecrementDesiredCapacity(true);

Aws: :AutoScaling: :Model: :TerminateInstanceInAutoScalingGroupOutcome outcome =
autoScalingClient.TerminateInstanceInAutoScalingGroup(
request);

if (outcome.IsSuccess()) {
std::cout << "Initiating termination of EC2 instance
<< instancelD << "'." << std::endl;

}
else {
std::cerr
<< "Error with
AutoScaling::TerminateInstanceInAutoScalingGroup.
<< outcome.GetError().GetMessage() << std::endl;
result = false;

std: :cout
<< "Waiting for the EC2 instances to terminate before deleting
the "
<< "Auto Scaling group..." << std::endl;
waitForInstances(groupName, autoScalingGroups, autoScalingClient);
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{
Aws: :AutoScaling: :Model: :DeleteAutoScalingGroupRequest request;
request.SetAutoScalingGroupName(groupName);
Aws: :AutoScaling: :Model: :DeleteAutoScalingGroupOutcome outcome =
autoScalingClient.DeleteAutoScalingGroup(request);
if (outcome.IsSuccess()) {
std::cout << "Auto Scaling group '" << groupName << "' was deleted."
<< std::endl;
}
else {
std::cerr << "Error with AutoScaling::DeleteAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
}
}

// 15. Delete the EC2 launch template.
if (!templateName.empty() && (askYesNoQuestion(
Aws::String("Delete the EC2 launch template '") + templateName +
" (y/m)?"))) {
Aws::EC2::Model: :DeleteLaunchTemplateRequest request;
request.SetLaunchTemplateName(templateName);

Aws::EC2::Model: :DeleteLaunchTemplateOutcome outcome =
ec2Client.DeleteLaunchTemplate(request);

if (outcome.IsSuccess()) {
std::cout << "EC2 launch template '" << templateName << "' was deleted."
<< std::endl;

}
else {
std::cerr << "Error with EC2::DeletelLaunchTemplate. "
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
}

return result;
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//! Routine which retrieves Auto Scaling group descriptions.
/2

\sa describeGroup()

\param groupName: An Auto Scaling group name.

\param autoScalingGroups: Vector to receive 'AutoScalingGroup' records.
\param client: 'AutoScalingClient' instance.

\return bool: Successful completion.

*/

bool AwsDoc::AutoScaling::describeGroup(const Aws::String &groupName,

Aws: :Vector<Aws: :AutoScaling: :Model: :AutoScalingGroup> &autoScalingGroup,
const Aws::AutoScaling::AutoScalingClient

&client) {

// 5. Retrieve a description of the Auto Scaling group.

Aws: :AutoScaling: :Model: :DescribeAutoScalingGroupsRequest request;

Aws: :Vector<Aws::String> groupNames;

groupNames.push_back(groupName);

request.SetAutoScalingGroupNames(groupNames);

Aws: :AutoScaling: :Model: :DescribeAutoScalingGroupsOutcome outcome =
client.DescribeAutoScalingGroups(request);

if (outcome.IsSuccess()) {
autoScalingGroup = outcome.GetResult().GetAutoScalingGroups();

}
else {
std::cerr << "Error with AutoScaling::DescribeAutoScalingGroups. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

return outcome.IsSuccess();
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :CreateAutoScalingGroupRequest request;

request.SetAutoScalingGroupName(groupName);

Aws: :Vector<Aws::String> availabilityGroupZones;

availabilityGroupZones.push_back(
availabilityZones[availabilityZoneChoice - 1].GetZoneName());

request.SetAvailabilityZones(availabilityGroupZones);

request.SetMaxSize(1l);

request.SetMinSize(1);

Aws: :AutoScaling: :Model: :LaunchTemplateSpecification
launchTemplateSpecification;
launchTemplateSpecification.SetLaunchTemplateName(templateName);
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request.SetLaunchTemplate(launchTemplateSpecification);

Aws: :AutoScaling: :Model: :CreateAutoScalingGroupOutcome outcome =
autoScalingClient.CreateAutoScalingGroup(request);

if (outcome.IsSuccess()) {
std::cout << "Created Auto Scaling group '" << groupName << "'...
<< std::endl;
}
else if (outcome.GetError().GetErrorType() ==
Aws: :AutoScaling: :AutoScalingErrors: :ALREADY_EXISTS_FAULT) {
std::cout << "Auto Scaling group '" << groupName << "' already exists."
<< std::endl;

}
else {
std::cerr << "Error with AutoScaling::CreateAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

« AP0 CHBF RFAEH MHES AWS SDK for C++ APl &% £ A Q| CreateAutoScalingGroupS &=
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Aws: :Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";
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Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :DeleteAutoScalingGroupRequest request;
request.SetAutoScalingGroupName(groupName);

Aws: :AutoScaling: :Model: :DeleteAutoScalingGroupOutcome outcome =
autoScalingClient.DeleteAutoScalingGroup(request);

if (outcome.IsSuccess()) {
std::cout << "Auto Scaling group '" << groupName << "' was deleted."
<< std::endl;

}
else {
std::cerr << "Error with AutoScaling::DeleteAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;
result = false;
}

« APIOi| CHEH XEAM|IEH M2 AWS SDK for C++ APl & & EA{9Q| DeleteAutoScalingGroup &%=
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);
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Aws: :AutoScaling: :Model: :DescribeAutoScalingGroupsRequest request;
Aws: :Vector<Aws::String> groupNames;
groupNames.push_back(groupName);
request.SetAutoScalingGroupNames(groupNames);

Aws: :AutoScaling: :Model: :DescribeAutoScalingGroupsOutcome outcome =
client.DescribeAutoScalingGroups(request);

if (outcome.IsSuccess()) {
autoScalingGroup = outcome.GetResult().GetAutoScalingGroups();

}
else {
std::cerr << "Error with AutoScaling::DescribeAutoScalingGroups. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

 APIOf| CHEH M HE = AWS SDK for C++ API & Z 9| DescribeAutoScalingGroups S & Z= 5 Al
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :DescribeAutoScalingInstancesRequest request;
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request.SetInstancelds(instancelDs);

Aws: :AutoScaling: :Model: :DescribeAutoScalingInstancesOutcome outcome =
client.DescribeAutoScalingInstances(request);

if (outcome.IsSuccess()) {

const Aws::Vector<Aws::AutoScaling::Model::AutoScalingInstanceDetails>
&instancesDetails =

outcome.GetResult().GetAutoScalingInstances();

}
else {
std::cerr << "Error with AutoScaling::DescribeAutoScalingInstances. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;

« APIO| CHEF M2 HE = AWS SDK for C++ API & Z 9| DescribeAutoScalingInstances& &=
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :DescribeScalingActivitiesRequest request;
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request.SetAutoScalingGroupName(groupName);

Aws: :Vector<Aws::AutoScaling::Model::Activity> allActivities;
Aws::String nextToken; // Used for pagination;
do {

if (!nextToken.empty()) {

request.SetNextToken(nextToken);
}
Aws: :AutoScaling: :Model: :DescribeScalingActivitiesOutcome outcome =
autoScalingClient.DescribeScalingActivities(request);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::AutoScaling::Model::Activity> &activities =
outcome.GetResult().GetActivities();
allActivities.insert(allActivities.end(), activities.begin(),
activities.end());
nextToken = outcome.GetResult().GetNextToken();

}
else {
std::cerr << "Error with AutoScaling::DescribeScalingActivities. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

} while (!nextToken.empty());

std::cout << "Found " << allActivities.size() << " activities."
<< std::endl;
std::cout << "Activities are ordered with the most recent first."
<< std::endl;
for (const Aws::AutoScaling::Model::Activity &activity: allActivities) {
std::cout << activity.GetDescription() << std::endl;
std::cout << activity.GetDetails() << std::endl;

- APIO] CHEF M2 HE = AWS SDK for C++ APl £ X 9| DescribeScalingActivitiesE & X HM 2.

DisableMetricsCollection
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :DisableMetricsCollectionRequest request;
request.SetAutoScalingGroupName(groupName);

Aws: :AutoScaling: :Model: :DisableMetricsCollectionOutcome outcome =
autoScalingClient.DisableMetricsCollection(request);

if (outcome.IsSuccess()) {
std::cout << "Metrics collection has been disabled." << std::endl;

}
else {
std::cerr << "Error with AutoScaling::DisableMetricsCollection. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

« APIOf CHEH M5 HE = AWS SDK for C++ API & X 9| DisableMetricsCollection2 & X 35HM| L.

EnableMetricsCollection
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Aws :

Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

:AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :EnableMetricsCollectionRequest request;
request.SetAutoScalingGroupName(groupName);

request.AddMetrics("GroupMinSize");
request.AddMetrics("GroupMaxSize");
request.AddMetrics("GroupDesiredCapacity");
request.AddMetrics("GroupInServiceInstances");
request.AddMetrics("GroupTotalInstances");
request.SetGranularity("1Minute");

Aws: :AutoScaling: :Model: :EnableMetricsCollectionOutcome outcome =
autoScalingClient.EnableMetricsCollection(request);
if (outcome.IsSuccess()) {
std::cout << "Auto Scaling metrics have been enabled."
<< std::endl;

}
else {
std::cerr << "Error with AutoScaling::EnableMetricsCollection. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

« APIOf CHEt M8 HE = AWS SDK for C++ API £ X 9| EnableMetricsCollection2 & X SHMIR.
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SetDesiredCapacity
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :SetDesiredCapacityRequest request;
request.SetAutoScalingGroupName(groupName);
request.SetDesiredCapacity(2);

Aws: :AutoScaling: :Model: :SetDesiredCapacityOutcome outcome =
autoScalingClient.SetDesiredCapacity(request);

if (!outcome.IsSuccess()) {

std::cerr << "Error with AutoScaling::SetDesiredCapacityRequest. "
<< outcome.GetError().GetMessage()
<< std::endl;

 APIO|| CHEH M5 HE = AWS SDK for C++ API & Z 9| SetDesiredCapacityS & X 5HMIL.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :TerminateInstanceInAutoScalingGroupRequest request;
request.SetInstanceld(instanceIDs[instanceNumber - 1]);
request.SetShouldDecrementDesiredCapacity(false);

Aws: :AutoScaling: :Model::TerminateInstanceInAutoScalingGroupOutcome outcome
autoScalingClient.TerminateInstanceInAutoScalingGroup(request);

if (outcome.IsSuccess()) {
std::cout << "Waiting for EC2 instance with ID '"
<< instanceIDs[instanceNumber - 1] << "' to terminate..."
<< std::endl;
}
else {
std::cerr << "Error with
AutoScaling::TerminateInstanceInAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;

« APIO| CHEH M[F HE = AWS SDK for C++ API & X 9|
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :AutoScaling: :AutoScalingClient autoScalingClient(clientConfig);

Aws: :AutoScaling: :Model: :UpdateAutoScalingGroupRequest request;
request.SetAutoScalingGroupName(groupName);
request.SetMaxSize(3);

Aws: :AutoScaling: :Model: :UpdateAutoScalingGroupOutcome outcome =
autoScalingClient.UpdateAutoScalingGroup(request);

if ('outcome.IsSuccess()) {

std::cerr << "Error with AutoScaling::UpdateAutoScalingGroup. "
<< outcome.GetError().GetMessage()
<< std::endl;

« APIOi| CHEF XFAM|IEH M2 AWS SDK for C++ APl & & 2 A{9| UpdateAutoScalingGroup2 & &
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// Routine which creates an AWS CloudTrail trail.
el
\param trailName: The name of the CloudTrail trail.
\param bucketName: The Amazon S3 bucket designate for publishing logs.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::CloudTrail::createTrail(const Aws::String trailName,
const Aws::String bucketName,

const Aws::Client::ClientConfiguration
&clientConfig) {

Aws::CloudTrail::CloudTrailClient trailClient(clientConfig);
Aws::CloudTrail::Model::CreateTrailRequest request;
request.SetName(trailName);
request.SetS3BucketName(bucketName);

Aws: :CloudTrail: :Model::CreateTrailOutcome outcome = trailClient.CreateTrail(
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request);
if (outcome.IsSuccess()) {
std::cout << "Successfully created trail " << trailName << std::endl;

}
else {
std::cerr << "Failed to create trail " << trailName <<
": " << outcome.GetError().GetMessage() << std::endl;
}

return outcome.IsSuccess();

« AP| M8 ME = AWS SDK for C++ API £ X Q| CreateTrail2 EX5HMIL.
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// Routine which deletes an AWS CloudTrail trail.
/*)
\param trailName: The name of the CloudTrail trail.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::CloudTrail::deleteTrail(const Aws::String trailName,

const Aws::Client::ClientConfiguration
&clientConfig) {

ws::CloudTrail::CloudTrailClient trailClient(clientConfig);

ws::CloudTrail: :Model: :DeleteTrailRequest request;
request.SetName(trailName);

auto outcome = trailClient.DeleteTrail(request);
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if (outcome.IsSuccess()) {
std::cout << "Successfully deleted trail " << trailName << std::endl;

}
else {
std::cerr << "Error deleting trail " << trailName << " " <<
outcome.GetError().GetMessage() << std::endl;
}

return outcome.IsSuccess();

- AP| M| ME = AWS SDK for C++ API & X 9| DeleteTrail2 & X 5HMIL.
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// Routine which describes the AWS CloudTrail trails in an account.
/*)

\param clientConfig: Aws client configuration.

\return bool: Function succeeded.

*/

bool AwsDoc::CloudTrail::describeTrails(
const Aws::Client::ClientConfiguration &clientConfig) {
ws::CloudTrail::CloudTrailClient cloudTrailClient(clientConfig);
Aws: :CloudTrail: :Model: :DescribeTrailsRequest request;

auto outcome = cloudTrailClient.DescribeTrails(request);
if (outcome.IsSuccess()) {
const Aws::Vector<Aws::CloudTrail::Model::Trail> &trails =
outcome.GetResult().GetTraillList();
std::cout << trails.size() << " trail(s) found." << std::endl;
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for (const Aws::CloudTrail::Model::Trail &trail: trails) {
std::cout << trail.GetName() << std::endl;

}
}
else {
std::cerr << "Failed to describe trails." << outcome.GetError().GetMessage()
<< std::endl;
}

return outcome.IsSuccess();

« APl M8 ME = AWS SDK for C++ API X 9| DescribeTrail2 & X 5HA| 2.
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// Routine which looks up events captured by AWS CloudTrail.
/*)
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::CloudTrail: :lookupEvents(
const Aws::Client::ClientConfiguration &clientConfig) {
Aws: :CloudTrail::CloudTrailClient cloudtrail(clientConfig);

Aws::String nextToken; // Used for pagination.
Aws: :Vector<Aws: :CloudTrail: :Model::Event> allEvents;

Aws::CloudTrail: :Model: :LookupEventsRequest request;

size_t count = 0;
do {
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if (!nextToken.empty()) {
request.SetNextToken(nextToken);

Aws: :CloudTrail: :Model: :LookupEventsOutcome outcome =
cloudtrail.LookupEvents(
request);
if (outcome.IsSuccess()) {
const Aws::Vector<Aws::CloudTrail: :Model::Event> &events =
outcome.GetResult().GetEvents();
count += events.size();
allEvents.insert(allEvents.end(), events.begin(), events.end());
nextToken = outcome.GetResult().GetNextToken();

}

else {
std::cerr << "Error: " << outcome.GetError().GetMessage() << std:
return false;

}

} while (!nextToken.empty() && count <= 50); // Limit to 50 events.
std::cout << "Found " << allEvents.size() << " event(s)." << std::endl;

for (auto &event: allEvents) {

std::cout << "Event name: " << event.GetEventName() << std::endl;
std::cout << "Event source: " << event.GetEventSource() << std::endl;
std::cout << "Event id: " << event.GetEventId() << std::endl;
std::cout << "Resources: " << std::endl;
for (auto &resource: event.GetResources()) {

std::cout << " " << resource.GetResourceName() << std::endl;
}

return true;
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#include <aws/core/Aws.h>
#include <aws/monitoring/CloudwWatchClient.h>

#include <aws/monitoring/model/DeleteAlarmsRequest.h>
#include <iostream>

ws: :CloudWatch: :CloudWatchClient cw;
ws: :CloudWatch: :Model: :DeleteAlarmsRequest request;
request.AddAlarmNames(alarm_name);

auto outcome = cw.DeleteAlarms(request);
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if (!outcome.IsSuccess())

{
std::cout << "Failed to delete CloudWatch alarm:" <<
outcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout << "Successfully deleted CloudWatch alarm " << alarm_name
<< std::endl;
}

« APl M5B ME £ AWS SDK for C++ APl & X 9| DeleteAlarmsE & X 5HM L.
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudWatchClient.h>

#include <aws/monitoring/model/DescribeAlarmsRequest.h>
#include <aws/monitoring/model/DescribeAlarmsResult.h>
#include <iomanip>

#include <iostream>

ws: :CloudWatch: :CloudWatchClient cw;
ws: :CloudWatch: :Model: :DescribeAlarmsRequest request;
request.SetMaxRecords(1);
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bool done = false;
bool header = false;
while (!done)

{
auto outcome = cw.DescribeAlarms(request);
if (loutcome.IsSuccess())
{
std::cout << "Failed to describe CloudWatch alarms:" <<
outcome.GetError().GetMessage() << std::endl;
break;
}
if (!header)
{
std::cout << std::left <<
std::setw(32) << "Name" <<
std: :setw(64) << "Arn" <<
std::setw(64) << "Description" <<
std::setw(20) << "LastUpdated" <<
std::endl;
header = true;
}
const auto &alarms = outcome.GetResult().GetMetricAlarms();
for (const auto &alarm : alarms)
{
std::cout << std::left <<
std::setw(32) << alarm.GetAlarmName() <<
std::setw(64) << alarm.GetAlarmArn() <<
std::setw(64) << alarm.GetAlarmDescription() <<
std::setw(20) <<
alarm.GetAlarmConfigurationUpdatedTimestamp().ToGmtString(
SIMPLE_DATE_FORMAT_STR) <<
std::endl;
}
const auto &next_token = outcome.GetResult().GetNextToken();
request.SetNextToken(next_token);
done = next_token.empty();
}
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudWatchClient.h>

#include <aws/monitoring/model/DisableAlarmActionsRequest.h>
#include <iostream>

A8 &Y AEE SX|g L.
Aws: :CloudWatch: :CloudWatchClient cw;

Aws: :CloudWatch: :Model: :DisableAlarmActionsRequest
disableAlarmActionsRequest;

disableAlarmActionsRequest.AddAlarmNames(alarm_name);

auto disableAlarmActionsOutcome =
cw.DisableAlarmActions(disableAlarmActionsRequest);
if (!disableAlarmActionsOutcome.IsSuccess())

UE =L

{
std::cout << "Failed to disable actions for alarm " << alarm_name <<
": " << disableAlarmActionsOutcome.GetError().GetMessage() <<
std::endl;
}
else
{
std::cout << "Successfully disabled actions for alarm " <<
alarm_name << std::endl;
}
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudwWatchClient.h>

#include <aws/monitoring/model/EnableAlarmActionsRequest.h>
#include <aws/monitoring/model/PutMetricAlarmRequest.h>
#include <iostream>

ws: :CloudWatch: :CloudWatchClient cw;

ws: :CloudWatch: :Model: :PutMetricAlarmRequest request;
request.SetAlarmName(alarm_name);
request.SetComparisonOperatoxr(

Aws: :CloudWatch: :Model: :ComparisonOperator: :GreaterThanThreshold);
request.SetEvaluationPeriods(1l);
request.SetMetricName("CPUUtilization");
request.SetNamespace("AWS/EC2");
request.SetPeriod(60);
request.SetStatistic(Aws: :CloudWatch: :Model: :Statistic::Average);
request.SetThreshold(70.0);
request.SetActionsEnabled(false);
request.SetAlarmDescription("Alarm when server CPU exceeds 70%");
request.SetUnit(Aws: :CloudWatch: :Model: :StandardUnit: :Seconds);
request.AddAlarmActions(actionAzn);

Aws: :CloudWatch: :Model: :Dimension dimension;
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dimension.SetName("InstanceId");
dimension.SetValue(instanceld);
request.AddDimensions(dimension);

auto outcome = cw.PutMetricAlarm(request);
if ('outcome.IsSuccess())

{
std::cout << "Failed to create CloudwWatch alarm:" <<
outcome.GetError().GetMessage() << std::endl;
return;
}

ws: :CloudWatch: :Model: :EnableAlarmActionsRequest enable_request;
enable_request.AddAlarmNames(alarm_name);

auto enable_outcome = cw.EnableAlarmActions(enable_request);
if (!enable_outcome.IsSuccess())

{
std::cout << "Failed to enable alarm actions:" <<
enable_outcome.GetError().GetMessage() << std::endl;
retuzrn;
}

std::cout << "Successfully created alarm " << alarm_name <<
" and enabled actions on it." << std::endl;
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudwWatchClient.h>
#include <aws/monitoring/model/ListMetricsRequest.h>
#include <aws/monitoring/model/ListMetricsResult.h>
#include <iomanip>

#include <iostream>

Aws: :CloudWatch: :CloudWatchClient cw;
Aws: :CloudWatch: :Model: :ListMetricsRequest request;

if (argc > 1)

{

request.SetMetricName(argv[1l]);
}
if (argc > 2)
{

request.SetNamespace(argv[2]);
}

bool done = false;

bool header = false;

while (!done)

{
auto outcome = cw.ListMetrics(request);
if (loutcome.IsSuccess())

{
std::cout << "Failed to list CloudWatch metrics:" <<
outcome.GetError().GetMessage() << std::endl;
break;
}
if (!header)
{
std::cout << std::left << std::setw(48) << "MetricName" <<
std::setw(32) << "Namespace" << "DimensionNameValuePairs" <<
std::endl;
header = true;
}
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const auto &metrics = outcome.GetResult().GetMetrics();
for (const auto &metric : metrics)

{
std::cout << std::left << std::setw(48) <<
metric.GetMetricName() << std::setw(32) <<
metric.GetNamespace();
const auto &dimensions = metric.GetDimensions();
for (auto iter = dimensions.cbegin();
iter != dimensions.cend(); ++iter)
{
const auto &dimkv = *iter;
std::cout << dimkv.GetName() << " = " << dimkv.GetValue();
if (iter + 1 != dimensions.cend())
{
std::cout << ", ";
}
}
std::cout << std::endl;
}

const auto &next_token = outcome.GetResult().GetNextToken();
request.SetNextToken(next_token);
done = next_token.empty();
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudwWatchClient.h>

#include <aws/monitoring/model/PutMetricAlarmRequest.h>
#include <iostream>
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Aws: :CloudWatch: :CloudwWatchClient cw;
Aws: :CloudWatch: :Model: :PutMetricAlarmRequest request;
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SetAlarmName(alarm_name);

.SetComparisonOperator(

:CloudWatch: :Model: :ComparisonOperator: :GreaterThanThreshold);

.SetEvaluationPeriods(1);
.SetMetricName("CPUUtilization");
.SetNamespace("AWS/EC2");

.SetPeriod(60);
.SetStatistic(Aws::CloudWatch: :Model: :Statistic: :Average);
.SetThreshold(70.0);

.SetActionsEnabled(false);

.SetAlarmDescription("Alarm when server CPU exceeds 70%");
.SetUnit(Aws: :CloudWatch: :Model: :StandardUnit: :Seconds);

Aws: :CloudWatch: :Model: :Dimension dimension;
dimension.SetName("InstanceId");
dimension.SetValue(instanceld);

request.AddDimensions(dimension);

auto outcome = cw.PutMetricAlarm(request);
if (!outcome.IsSuccess())

{

std::cout << "Failed to create CloudWatch alarm:" <<

}

else

{

outcome.GetError().GetMessage() << std::endl;

std::cout << "Successfully created CloudwWatch alarm " << alarm_name
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#include <aws/core/Aws.h>

#include <aws/monitoring/CloudwWatchClient.h>

#include <aws/monitoring/model/PutMetricDataRequest.h>
#include <iostream>

X|Zol HIO|EHE LU=ErLIct

ws: :CloudWatch: :CloudWatchClient cw;

Aws: :CloudWatch: :Model: :Dimension dimension;
dimension.SetName("UNIQUE_PAGES");
dimension.SetValue("URLS");

ws: :CloudWatch: :Model: :MetricDatum datum;
datum.SetMetricName("PAGES_VISITED");
datum.SetUnit(Aws: :CloudWatch: :Model: :StandardUnit: :None);
datum.SetValue(data_point);
datum.AddDimensions(dimension);

ws: :CloudWatch: :Model: :PutMetricDataRequest request;
request.SetNamespace("SITE/TRAFFIC");
request.AddMetricData(datum);

auto outcome = cw.PutMetricData(request);
if (!outcome.IsSuccess())
{

std::cout << "Failed to put sample metric data:" <<
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outcome.GetError().GetMessage() << std::endl;

}

else

{

std::cout << "Successfully put sample metric data" << std::endl;
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#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/logs/CloudWatchLogsClient.h>

#include <aws/logs/model/DeleteSubscriptionFilterRequest.h>
#include <iostream>

Aws: :CloudWatchLogs: :CloudWatchLogsClient cwl;

Aws: :CloudWatchLogs: :Model: :DeleteSubscriptionFilterRequest request;
request.SetFilterName(filter_name);
request.SetLogGroupName(log_group);

auto outcome = cwl.DeleteSubscriptionFilter(request);
if (!outcome.IsSuccess()) {
std::cout << "Failed to delete CloudWatch log subscription filter "
<< filter_name << ": " << outcome.GetError().GetMessage() <<
std::endl;
} else {
std::cout << "Successfully deleted CloudWatch logs subscription " <<
"filter " << filter_name << std::endl;
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#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/logs/CloudWatchLogsClient.h>

#include <aws/logs/model/DescribeSubscriptionFiltersRequest.h>
#include <aws/logs/model/DescribeSubscriptionFiltersResult.h>
#include <iostream>

#include <iomanip>

Aws: :CloudWatchLogs: :CloudWatchLogsClient cwl;

Aws: :CloudWatchLogs: :Model: :DescribeSubscriptionFiltersRequest request;
request.SetLogGroupName(log_group);

request.SetLimit(1);

bool done = false;
bool header = false;
while (!done) {
auto outcome = cwl.DescribeSubscriptionFilters(
request);
if (loutcome.IsSuccess()) {
std::cout << "Failed to describe CloudWatch subscription filters "

<< "for log group " << log_group << ": " <<
outcome.GetError().GetMessage() << std::endl;
break;

if (!header) {
std::cout << std::left << std::setw(32) << "Name" <<
std::setw(64) << "FilterPattern" << std::setw(64) <<
"DestinationArn" << std::endl;
header = true;

const auto &filters = outcome.GetResult().GetSubscriptionFilters();
for (const auto &filter : filters) {
std::cout << std::left << std::setw(32) <<
filter.GetFilterName() << std::setw(64) <<
filter.GetFilterPattern() << std::setw(64) <<
filter.GetDestinationArn() << std::endl;
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const auto &next_token = outcome.GetResult().GetNextToken();
request.SetNextToken(next_token);
done = next_token.empty();

« API M5 HE = AWS SDK for C++ API & X 2| DescribeSubscriptionFilters & ZHAM| 2.
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#include <aws/core/Aws.h>

#include <aws/logs/CloudWatchLogsClient.h>

#include <aws/logs/model/PutSubscriptionFilterRequest.h>
#include <aws/core/utils/Outcome.h>

#include <iostream>
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ws: :CloudWatchLogs: :CloudWatchLogsClient cwl;

ws: :CloudWatchLogs: :Model: :PutSubscriptionFilterRequest request;
request.SetFilterName(filter_name);
request.SetFilterPattern(filter_pattern);
request.SetLogGroupName(log_group);
request.SetDestinationArn(dest_azrn);

auto outcome = cwl.PutSubscriptionFilter(request);
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if (!outcome.IsSuccess())
{
std::cout << "Failed to create CloudWatch logs subscription filter "
<< filter_name << ": " << outcome.GetError().GetMessage() <<
std: :endl;
}
else
{
std::cout << "Successfully created CloudWatch logs subscription " <<
"filter " << filter_name << std::endl;
}
« API M[¥ HE = AWS SDK for C++ API £ Z= 9| PutSubscriptionFilter
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//! List the CodeBuild builds.
/5
\param sortType: 'SortOrderType' type.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::CodeBuild::1listBuilds(Aws::CodeBuild: :Model: :SortOrderType sortType,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :CodeBuild: :CodeBuildClient codeBuildClient(clientConfiguration);

Aws: :CodeBuild: :Model::ListBuildsRequest listBuildsRequest;
listBuildsRequest.SetSortOrder(sortType);

Aws::String nextToken; // Used for pagination.

do {
if (!nextToken.empty()) {
listBuildsRequest.SetNextToken(nextToken);

Aws: :CodeBuild: :Model: :ListBuildsOutcome listBuildsOutcome =
codeBuildClient.ListBuilds(
listBuildsRequest);

if (listBuildsOutcome.IsSuccess()) {
const Aws::Vector<Aws::String> &ids =
listBuildsOutcome.GetResult().GetIds();
if (lids.empty()) {

std::cout << "Information about each build:" << std::endl;
Aws: :CodeBuild: :Model: :BatchGetBuildsRequest getBuildsRequest;
getBuildsRequest.SetIds(listBuildsOutcome.GetResult().GetIds());
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ws: :CodeBuild: :Model: :BatchGetBuildsOutcome getBuildsOutcome =
codeBuildClient.BatchGetBuilds(
getBuildsRequest);

if (getBuildsOutcome.IsSuccess()) {
const Aws::Vector<Aws::CodeBuild: :Model: :Build> &builds =
getBuildsOutcome.GetResult().GetBuilds();
std::cout << builds.size() << " build(s) found." << std::endl;
for (auto val: builds) {
std::cout << val.GetId() << std::endl;
}
} else {
std::cerr << "Error getting builds"
<< getBuildsOutcome.GetError().GetMessage() <<

std::endl;
return false;
}
} else {
std::cout << "No builds found." << std::endl;
}

// Get the next token for pagination.
nextToken = listBuildsOutcome.GetResult().GetNextToken();
} else {
std::cerr << "Error listing builds"
<< listBuildsOutcome.GetError().GetMessage()

<< std::endl;
return false;

} while (!nextToken.
empty()
I

return true;
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//' List the CodeBuild projects.
/*!
\param sortType: 'SortOrderType' type.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::CodeBuild::listProjects(Aws: :CodeBuild: :Model: :SortOrderType sortType,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws: :CodeBuild: :CodeBuildClient codeBuildClient(clientConfiguration);

Aws: :CodeBuild: :Model: :ListProjectsRequest listProjectsRequest;
listProjectsRequest.SetSortOrder(sortType);

Aws::String nextToken; // Next token for pagination.
Aws::Vector<Aws::String> allProjects;

do {
if (!nextToken.empty()) {
listProjectsRequest.SetNextToken(nextToken);

Aws: :CodeBuild: :Model::ListProjectsOutcome outcome =
codeBuildClient.ListProjects(
listProjectsRequest);

if (outcome.IsSuccess()) {
const Aws::Vector<Aws::String> &projects =
outcome.GetResult().GetProjects();
allProjects.insert(allProjects.end(), projects.begin(), projects.end());
nextToken = outcome.GetResult().GetNextToken();
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}
else {
std::cerr << "Error listing projects" << outcome.GetError().GetMessage()
<< std::endl;
}

} while (!nextToken.empty());

std::cout << allProjects.size() << " project(s) found." << std::endl;
for (auto project: allProjects) {
std::cout << project << std::endl;

return true;
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//! Start an AWS CodeBuild project build.
/0
\param projectName: A CodeBuild project name.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::CodeBuild::startBuild(const Aws::String &projectName,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
ws: :CodeBuild: :CodeBuildClient codeBuildClient(clientConfiguration);
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ws: :CodeBuild: :Model: :StartBuildRequest startBuildRequest;
startBuildRequest.SetProjectName(projectName);

ws: :CodeBuild: :Model: :StartBuildOutcome outcome = codeBuildClient.StartBuild(
startBuildRequest);

if (outcome.IsSuccess()) {
std::cout << "Successfully started build" << std::endl;
std::cout << "Build ID: " << outcome.GetResult().GetBuild().GetId()
<< std::endl;

}
else {
std::cerr << "Error starting build" << outcome.GetError().GetMessage()
<< std::endl;
}

return outcome.IsSuccess();

« API M5 ME = AWS SDK for C++ API 2 = 9| StartBuildE & X 5tA|L2.
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CMakelLists.txt CMake I}t o| I =Q|L|C}.

# Set the minimum required version of CMake for this project.
cmake_minimum_required(VERSION 3.13)

# Set the AWS service components used by this project.
set(SERVICE_COMPONENTS cognito-idp)

# Set this project's name.
project("hello_cognito")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
list (APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
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find_package(AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})

if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # If you are building from the command line, you
may need to uncomment this
# and set the proper subdirectory to the
executables' location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS "
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_cognito.cpp)

target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK LIBRARIES})

hello_cognito.cpp 224 Tt o| I = QlL|C},

#include <aws/core/Aws.h>

#include <aws/cognito-idp/CognitoIdentityProviderClient.h>
#include <aws/cognito-idp/model/ListUserPoolsRequest.h>
#include <iostream>

/-k
* A "Hello Cognito" starter application which initializes an Amazon Cognito client
and lists the Amazon Cognito
* user pools.

*

* main function
*

* Usage: 'hello_cognito'
*

*/

int main(int argc, char **argv) {
Aws: :SDKOptions options;
// Optionally change the log level for debugging.
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// options.loggingOptions.loglLevel = Utils::Logging::LoglLevel: :Debug;
Aws::InitAPI(options); // Should only be called once.
int result = 0;
{
Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
cognitoClient(clientConfig);

Aws::String nextToken; // Used for pagination.
std::vector<Aws::String> userPools;

do {
Aws: :CognitoIdentityProvider: :Model::ListUserPoolsRequest
listUserPoolsRequest;
if (!nextToken.empty()) {
listUserPoolsRequest.SetNextToken(nextToken);

Aws: :CognitoIdentityProvider::Model::ListUserPoolsOutcome
listUserPoolsOutcome =
cognitoClient.ListUserPools(listUserPoolsRequest);

if (listUserPoolsOutcome.IsSuccess()) {
for (auto &userPool:

listUserPoolsOutcome.GetResult().GetUserPools()) {

userPools.push_back(userPool.GetName());

}

nextToken = listUserPoolsOutcome.GetResult().GetNextToken();
} else {

std::cerr << "ListUserPools error: " <<

listUserPoolsOutcome.GetError().GetMessage() << std::endl;
result = 1;
break;

} while (!nextToken.empty());

std::cout << userPools.size() << " user pools found." << std::endl;

for (auto &userPool: userPools) {
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std::cout << " user pool: " << userPool << std::endl;

ws: :ShutdownAPI(options); // Should only be called once.
return result;

« API M|E ME = AWS SDK for C++ API & = 9| ListUserPools2 & Z5tAMIR.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

ws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

ws: :CognitoIdentityProvider: :Model: :AdminGetUserRequest request;

request.SetUsername(userName);
request.SetUserPoolId(userPoolID);

ws: :CognitoIdentityProvider: :Model: :AdminGetUserOutcome outcome =
client.AdminGetUser(request);

if (outcome.IsSuccess()) {
std::cout << "The status for " << userName << " is " <<
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ws: :CognitoIdentityProvider::Model: :UserStatusTypeMapper: :GetNameForUserStatusType(
outcome.GetResult().GetUserStatus()) << std::endl;
std::cout << "Enabled is " << outcome.GetResult().GetEnabled() << std::endl;

}
else {
std::cerr << "Error with CognitoIdentityProvider::AdminGetUser. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

« API M| HE = AWS SDK for C++ API & X 2| AdminGetUserg & Z35HAIL.
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ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

ws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

ws: :CognitoIdentityProvider: :Model: :AdminInitiateAuthRequest request;
request.SetClientId(clientID);

request.SetUserPoolId(userPoolID);
request.AddAuthParameters("USERNAME", userName);
request.AddAuthParameters("PASSWORD", password);

request.SetAuthFlow(

ws::CognitoIdentityProvider: :Model: :AuthFlowType: :ADMIN_USER_PASSWORD_AUTH);
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Aws: :CognitoIdentityProvider: :Model::AdminInitiateAuthOutcome outcome =
client.AdminInitiateAuth(request);

if (outcome.IsSuccess()) {

std::cout << "Call to AdminInitiateAuth was successful." << std::endl;
sessionResult = outcome.GetResult().GetSession();

}
else {
std::cerr << "Error with CognitoIdentityProvider::AdminInitiateAuth. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

- API N2 HH
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

Aws: :CognitoIdentityProvider: :Model: :AdminRespondToAuthChallengeRequest
request;

request.AddChallengeResponses("USERNAME", userName);

request.AddChallengeResponses("SOFTWARE_TOKEN_MFA_CODE", mfaCode);
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request.SetChallengeName(

ws: :CognitoIdentityProvider: :Model: :ChallengeNameType: :SOFTWARE_TOKEN_MFA);
request.SetClientId(clientID);
request.SetUserPoolId(userPoolID);
request.SetSession(session);

ws: :CognitoIdentityProvider: :Model: :AdminRespondToAuthChallengeOutcome
outcome =
client.AdminRespondToAuthChallenge(request);

if (outcome.IsSuccess()) {
std::cout << "Here is the response to the challenge.\n" <<

outcome.GetResult().GetAuthenticationResult().Jsonize().View().WriteReadable()
<< std::endl;

accessToken =
outcome.GetResult().GetAuthenticationResult().GetAccessToken();
}
else {
std::cerr << "Error with
CognitoIdentityProvider: :AdminRespondToAuthChallenge.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;

« API M| HE = AWS SDK for C++ API £ ZX 2| AdminRespondToAuthChallenge& & = 5HA| L.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

Aws: :CognitoIdentityProvider: :Model: :AssociateSoftwareTokenRequest request;
request.SetSession(session);

Aws: :CognitoIdentityProvider::Model: :AssociateSoftwareTokenOutcome outcome =
client.AssociateSoftwareToken(request);

if (outcome.IsSuccess()) {
std::cout
<< "Enter this setup key into an authenticator app, for example
Google Authenticator."
<< std::endl;
std::cout << "Setup key: " << outcome.GetResult().GetSecretCode()
<< std::endl;
#ifdef USING_QR
printAsterisksLine();
std::cout << "\nOr scan the QR code in the file '" << QR_CODE_PATH <<

<< std::endl;

saveQRCode(std: :string("otpauth://totp/") + userName + "?secret=" +
outcome.GetResult().GetSecretCode());
#endif // USING_QR
session = outcome.GetResult().GetSession();
}
else {
std::cerr << "Error with
CognitoIdentityProvider::AssociateSoftwareToken.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;

« APl M|& HE = AWS SDK for C++ API £ Z ©| AssociateSoftwareTokeng & Z3HA[L2.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

Aws: :CognitolIdentityProvider::Model: :ConfirmSignUpRequest request;
request.SetClientId(clientID);
request.SetConfirmationCode(confirmationCode);
request.SetUsername(userName);

Aws: :CognitoIdentityProvider: :Model: :ConfirmSignUpOutcome outcome =
client.ConfirmSignUp(request);

if (outcome.IsSuccess()) {
std::cout << "ConfirmSignup was Successful."
<< std::endl;

}
else {
std::cerr << "Error with CognitolIdentityProvider::ConfirmSignUp. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

- API M|¥ HE = AWS SDK for C++ APl & Z 9| ConfirmSignUp& & X 3tM2.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

ws: :CognitoIdentityProvider::Model: :DeleteUserRequest request;
request.SetAccessToken(accessToken);

Aws: :CognitoIdentityProvider::Model: :DeleteUserOutcome outcome =
client.DeleteUser(request);

if (outcome.IsSuccess()) {
std::cout << "The user " << userName << " was deleted."
<< std::endl;

}
else {
std::cerr << "Error with CognitoIdentityProvider::DeleteUser. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

« API M5 ME = AWS SDK for C++ API 2 = 9| DeleteUserE & X 5HM|L2.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

ws: :CognitoIdentityProvider: :Model: :ResendConfirmationCodeRequest request;
request.SetUsername(userName);
request.SetClientId(clientID);

ws: :CognitoIdentityProvider: :Model: :ResendConfirmationCodeOutcome outcome =
client.ResendConfirmationCode(request);

if (outcome.IsSuccess()) {
std::cout
<< "CognitoIdentityProvider::ResendConfirmationCode was
successful."
<< std::endl;
}
else {
std::cerr << "Error with
CognitoIdentityProvider: :ResendConfirmationCode. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;

« API M5 HE £ AWS SDK for C++ API & X 9| ResendConfirmationCodeE X SHM|IL.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

Aws: :CognitoIdentityProvider: :Model: :SignUpRequest request;
request.AddUserAttributes(
Aws: :CognitoIdentityProvider: :Model: :AttributeType().WithName(
"email").WithValue(email));
request.SetUsername(userName);
request.SetPassword(password);
request.SetClientId(clientID);
Aws: :CognitoIdentityProvider::Model: :SignUpOutcome outcome =
client.SignUp(request);

if (outcome.IsSuccess()) {

std::cout << "The signup request for " << userName << " was successful."
<< std::endl;
}

else if (outcome.GetError().GetErroxrType() ==

Aws: :CognitoIdentityProvider::CognitoIdentityProviderErrors: :USERNAME_EXISTS) {
std::cout

<< "The username already exists. Please enter a different

username."
<< std::endl;
userExists = true;
}
else {
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std::cerr << "Error with CognitoIdentityProvider::SignUpRequest.
<< outcome.GetError().GetMessage()
<< std::endl;

return false;

« API M2 HE = AWS SDK for C++ API X 2| SignUpE ZZstAMIR.

VerifySoftwareToken

CHE ZE o Al= VerifySoftwareToken2| A2 S EoiELICEH

SDK for C++
(® Note
GitHubOll If Bt 2 LHE 0| A&LICH AWS ZE 0of 2|ZX|EZ|0|M TA ol E &1 - 2

NS WS HUEHL.

ws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

ws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);

ws: :CognitoIdentityProvider: :Model::VerifySoftwareTokenRequest request;
request.SetUserCode(userCode);
request.SetSession(session);

ws: :CognitoIdentityProvider: :Model: :VerifySoftwareTokenOutcome outcome =
client.VerifySoftwareToken(request);

if (outcome.IsSuccess()) {
std::cout << "Verification of the code was successful."
<< std::endl;
session = outcome.GetResult().GetSession();

}

else {

std::cerr << "Error with CognitoIdentityProvider::VerifySoftwareToken.
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<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}
« API M8 HE = AWS SDK for C++ API & X 9| VerifySoftwareToken2 & & 5HM|2.
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Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

//! Scenario that adds a user to an Amazon Cognito user pool.
/0
\sa gettingStartedWithUserPools()
\param clientID: Client ID associated with an Amazon Cognito user pool.
\param userPoolID: An Amazon Cognito user pool ID.
\param clientConfig: Aws client configuration.
\return bool: Successful completion.

*/

bool AwsDoc::Cognito::gettingStartedWithUserPools(const Aws::String &clientID,

const Aws::String &userPoollID,
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const
Aws::Client::ClientConfiguration &clientConfig) {
printAsterisksLine();
std::cout
<< "Welcome to the Amazon Cognito example scenario."
<< std::endl;
printAsterisksLine();

std::cout
<< "This scenario will add a user to an Amazon Cognito user pool."
<< std::endl;

const Aws::String userName = askQuestion("Enter a new username: ");

const Aws::String password = askQuestion("Enter a new password: ");

const Aws::String email = askQuestion("Enter a valid email for the user: ");

std::cout << "Signing up " << userName << std::endl;

Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient
client(clientConfig);
bool userExists = false;
do {
// 1. Add a user with a username, password, and email address.
Aws: :CognitoIdentityProvider::Model::SignUpRequest request;
request.AddUserAttributes(
Aws: :CognitoIdentityProvider: :Model: :AttributeType().WithName(
"email").WithValue(email));
request.SetUsername(userName);
request.SetPassword(password);
request.SetClientId(clientID);
Aws: :CognitoIdentityProvider: :Model::SignUpOutcome outcome =
client.SignUp(request);

if (outcome.IsSuccess()) {
std::cout << "The signup request for " << userName << " was successful."
<< std::endl;
}

else if (outcome.GetError().GetErrorType() ==

Aws: :CognitoIdentityProvider::CognitoIdentityProviderErrors: :USERNAME_EXISTS) {

std: :cout
<< "The username already exists. Please enter a different

username."
<< std::endl;
userExists = true;
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}
else {
std::cerr << "Error with CognitoIdentityProvider::SignUpRequest. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

} while (userExists);

printAsterisksLine();
std::cout << "Retrieving status of " << userName << " in the user pool."
<< std::endl;
// 2. Confirm that the user was added to the user pool.
if (!checkAdminUserStatus(userName, userPoolID, client)) {
return false;

std::cout << "A confirmation code was sent to " << email << "." << std::endl;

bool resend = askYesNoQuestion("Would you like to send a new code? (y/n) ");
if (resend) {
// Request a resend of the confirmation code to the email address.
(ResendConfirmationCode)
Aws: :CognitoIdentityProvider: :Model: :ResendConfirmationCodeRequest request;
request.SetUsername(userName);
request.SetClientId(clientID);

Aws: :CognitoIdentityProvider: :Model: :ResendConfirmationCodeOutcome outcome =
client.ResendConfirmationCode(request);

if (outcome.IsSuccess()) {
std::cout
<< "CognitoIdentityProvider::ResendConfirmationCode was
successful."
<< std::endl;
}
else {
std::cerr << "Error with
CognitoIdentityProvider::ResendConfirmationCode.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
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printAsterisksLine();

// 4. Send the confirmation code that's received in the email.
(ConfirmSignUp)

const Aws::String confirmationCode = askQuestion(

"Enter the confirmation code that was emailed: ");

Aws: :CognitoIdentityProvider: :Model: :ConfirmSignUpRequest request;

request.SetClientId(clientID);

request.SetConfirmationCode(confirmationCode);

request.SetUsername(userName);

Aws: :CognitoIdentityProvider: :Model: :ConfirmSignUpOutcome outcome =
client.ConfirmSignUp(request);

if (outcome.IsSuccess()) {
std::cout << "ConfirmSignup was Successful."
<< std::endl;

}
else {
std::cerr << "Error with CognitoIdentityProvider::ConfirmSignUp.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

std::cout << "Rechecking the status of " << userName << " in the user pool."

<< std::endl;
if (!checkAdminUserStatus(userName, userPoolID, client)) {
return false;

printAsterisksLine();

std::cout << "Initiating authorization using the username and password."

<< std::endl;

Aws: :String session;

// 5. Initiate authorization with username and password. (AdminInitiateAuth)
if (!adminInitiateAuthorization(clientID, userPoolID, userName, password,

session, client)) {
return false;
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}

printAsterisksLine();

std::cout
<< "Starting setup of time-based one-time password (TOTP) multi-factor
authentication (MFA)."
<< std::endl;

// 6. Request a setup key for one-time password (TOTP)

// multi-factor authentication (MFA). (AssociateSoftwareToken)

Aws: :CognitoIdentityProvider: :Model: :AssociateSoftwareTokenRequest request;
request.SetSession(session);

Aws: :CognitoIdentityProvider: :Model: :AssociateSoftwareTokenOutcome outcome =
client.AssociateSoftwareToken(request);

if (outcome.IsSuccess()) {
std::cout
<< "Enter this setup key into an authenticator app, for example
Google Authenticator."
<< std::endl;
std::cout << "Setup key: " << outcome.GetResult().GetSecretCode()
<< std::endl;
#ifdef USING_QR
printAsterisksLine();
std::cout << "\nOr scan the QR code in the file '" << QR_CODE_PATH <<

<< std::endl;

saveQRCode(std: :string("otpauth://totp/") + userName + "?secret=" +
outcome.GetResult().GetSecretCode());
#endif // USING_QR
session = outcome.GetResult().GetSession();
}
else {
std::cerr << "Error with
CognitoIdentityProvider::AssociateSoftwareToken.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;

ALt 2|2 344



AWS SDK for C++ JHeER 7Hol=

askQuestion("Type enter to continue...", alwaysTrueTest);

printAsterisksLine();

Aws::String userCode = askQuestion(
"Enter the 6 digit code displayed in the authenticator app: ");

// 7. Send the MFA code copied from an authenticator app.
(VerifySoftwareToken)

Aws: :CognitoIdentityProvider: :Model: :VerifySoftwareTokenRequest request;

request.SetUserCode(userCode);

request.SetSession(session);

Aws: :CognitoIdentityProvider: :Model: :VerifySoftwareTokenOutcome outcome =
client.VerifySoftwareToken(request);

if (outcome.IsSuccess()) {
std::cout << "Verification of the code was successful."
<< std::endl;
session = outcome.GetResult().GetSession();

}
else {
std::cerr << "Error with CognitoIdentityProvider::VerifySoftwareToken.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

printAsterisksLine();
std::cout << "You have completed the MFA authentication setup." << std::endl;
std::cout << "Now, sign in." << std::endl;

// 8. Initiate authorization again with username and password.
(AdminInitiateAuth)
if (!adminInitiateAuthorization(clientID, userPoolID, userName, password,
session, client)) {
return false;

Aws::String accessToken;

{

Aws: :String mfaCode = askQuestion(
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"Re-enter the 6 digit code displayed in the authenticator app: ");

// 9. Send a new MFA code copied from an authenticator app.
(AdminRespondToAuthChallenge)

Aws: :CognitoIdentityProvider: :Model: :AdminRespondToAuthChallengeRequest
request;

request.AddChallengeResponses("USERNAME", userName);

request.AddChallengeResponses("SOFTWARE_TOKEN_MFA_CODE", mfaCode);

request.SetChallengeName(

Aws: :CognitoIdentityProvider: :Model: :ChallengeNameType: :SOFTWARE_TOKEN_MFA);
request.SetClientId(clientID);
request.SetUserPoolId(userPoolID);
request.SetSession(session);

Aws: :CognitoIdentityProvider: :Model: :AdminRespondToAuthChallengeOutcome
outcome =
client.AdminRespondToAuthChallenge(request);

if (outcome.IsSuccess()) {
std::cout << "Here is the response to the challenge.\n" <<

outcome.GetResult().GetAuthenticationResult().Jsonize().View().WriteReadable()
<< std::endl;

accessToken =
outcome.GetResult().GetAuthenticationResult().GetAccessToken();
}
else {
std::cerr << "Error with
CognitoIdentityProvider: :AdminRespondToAuthChallenge.
<< outcome.GetError().GetMessage()
<< std::endl;
return false;

std::cout << "You have successfully added a user to Amazon Cognito."
<< std::endl;

if (askYesNoQuestion("Would you like to delete the user that you just added? (y/

n) ")) {
// 1@. Delete the user that you just added. (DeleteUser)
Aws: :CognitoIdentityProvider: :Model: :DeleteUserRequest request;
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request.SetAccessToken(accessToken);

Aws: :CognitoIdentityProvider::Model: :DeleteUserOutcome outcome =
client.DeleteUser(request);

if (outcome.IsSuccess()) {
std::cout << "The user " << userName << " was deleted."
<< std::endl;

}
else {
std::cerr << "Error with CognitoIdentityProvider::DeleteUser. "
<< outcome.GetError().GetMessage()
<< std::endl;
}

return true;

//! Routine which checks the user status in an Amazon Cognito user pool.
s
\sa checkAdminUserStatus()
\param userName: A username.
\param userPoolID: An Amazon Cognito user pool ID.
\return bool: Successful completion.
*/
bool AwsDoc::Cognito::checkAdminUserStatus(const Aws::String &userName,
const Aws::String &userPoollID,
const
Aws: :CognitoIdentityProvider::CognitoIdentityProviderClient &client) {
Aws: :CognitoIdentityProvider: :Model: :AdminGetUserRequest request;
request.SetUsername(userName);
request.SetUserPoolId(userPoolID);

Aws: :CognitoIdentityProvider: :Model: :AdminGetUserOutcome outcome =
client.AdminGetUser(request);

if (outcome.IsSuccess()) {
std::cout << "The status for " << userName << " is " <<

Aws: :CognitoIdentityProvider: :Model: :UserStatusTypeMapper: :GetNameForUserStatusType(
outcome.GetResult().GetUserStatus()) << std::endl;
std::cout << "Enabled is " << outcome.GetResult().GetEnabled() << std::endl;
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else {
std::cerr << "Error with CognitoIdentityProvider::AdminGetUser. "
<< outcome.GetError().GetMessage()
<< std::endl;

return outcome.IsSuccess();

//! Routine which starts authorization of an Amazon Cognito user.
//! This routine requires administrator credentials.
7
\sa adminInitiateAuthorization()
\param clientID: Client ID of tracked device.
\param userPoolID: An Amazon Cognito user pool ID.
\param userName: A username.
\param password: A password.
\param sessionResult: String to receive a session token.
\return bool: Successful completion.
*/
bool AwsDoc::Cognito::adminInitiateAuthorization(const Aws::String &clientID,
const Aws::String &userPoollID,
const Aws::String &userName,
const Aws::String &password,
Aws::String &sessionResult,
const
Aws: :CognitoIdentityProvider: :CognitoIdentityProviderClient &client) {
Aws: :CognitoIdentityProvider::Model: :AdminInitiateAuthRequest request;
request.SetClientId(clientID);
request.SetUserPoolId(userPoolID);
request.AddAuthParameters("USERNAME", userName);
request.AddAuthParameters("PASSWORD", password);
request.SetAuthFlow(

Aws: :CognitoIdentityProvider: :Model: :AuthFlowType: :ADMIN_USER_PASSWORD_AUTH);
Aws: :CognitoIdentityProvider::Model: :AdminInitiateAuthOutcome outcome =
client.AdminInitiateAuth(request);
if (outcome.IsSuccess()) {

std::cout << "Call to AdminInitiateAuth was successful." << std::endl;
sessionResult = outcome.GetResult().GetSession();
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else {
std::cerr << "Error with CognitoIdentityProvider::AdminInitiateAuth. "
<< outcome.GetError().GetMessage()
<< std::endl;

}
return outcome.IsSuccess();
}
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CMakelLists.txt CMake I}t o| I =Q|L|C}.

# Set the minimum required version of CMake for this project.
cmake_minimum_required(VERSION 3.13)

# Set the AWS service components used by this project.
set (SERVICE_COMPONENTS dynamodb)

# Set this project's name.
project("hello_dynamodb™")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
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set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
list (APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
find_package (AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})

if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # if you are building from the command line you may
need to uncomment this
# and set the proper subdirectory to the
executables' location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS "
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_dynamodb.cpp)

target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK LIBRARIES})

#include <aws/core/Aws.h>

#include <aws/dynamodb/DynamoDBClient.h>

#include <aws/dynamodb/model/ListTablesRequest.h>
#include <iostream>

/-k
* A "Hello DynamoDB" starter application which initializes an Amazon DynamoDB
(DynamoDB) client and lists the
* DynamoDB tables.
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*

* main function
*

* Usage: 'hello_dynamodb'

*

*/

int main(int argc, char **argv) {
Aws: :SDKOptions options;
// Optionally change the log level for debugging.

// options.loggingOptions.loglLevel = Utils::Logging::LoglLevel: :Debug;
Aws::InitAPI(options); // Should only be called once.

int result = 0;

{
Aws: :Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws : :DynamoDB: : DynamoDBClient dynamodbClient(clientConfig);
Aws: :DynamoDB: :Model: :ListTablesRequest listTablesRequest;
listTablesRequest.SetLimit(50);
do {
const Aws::DynamoDB: :Model::ListTablesOutcome &outcome =
dynamodbClient.ListTables(

listTablesRequest);
if (!outcome.IsSuccess()) {
std::cout << "Error: " << outcome.GetError().GetMessage() <<
std::endl;
result = 1;
break;
}

for (const auto &tableName: outcome.GetResult().GetTableNames()) {
std::cout << tableName << std::endl;

listTablesRequest.SetExclusiveStartTableName(
outcome.GetResult().GetLastEvaluatedTableName());

} while (!listTablesRequest.GetExclusiveStartTableName().empty());
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ws: :ShutdownAPI(options); // Should only be called once.
return result;
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ws::Client::ClientConfiguration clientConfig;

// 1. Create a table with partition: year (N) and sort: title (S).
(CreateTable)

if (AwsDoc::DynamoDB: :createMoviesDynamoDBTable(clientConfig)) {

AwsDoc: :DynamoDB: :dynamodbGettingStartedScenario(clientConfig);

// 9. Delete the table. (DeleteTable)
AwsDoc: :DynamoDB: :deleteMoviesDynamoDBTable(clientConfig);
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//! Scenario to modify and query a DynamoDB table.
s
\sa dynamodbGettingStartedScenario()
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc: :DynamoDB: :dynamodbGettingStartedScenario(
const Aws::Client::ClientConfiguration &clientConfiguration) {
std::cout << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << " "
<< std::endl;
std::cout << "Welcome to the Amazon DynamoDB getting started demo." <<
std::endl;
std::cout << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << " "
<< std::endl;

Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
// 2. Add a new movie.

Aws::String title;
float rating;

int year;
Aws::String plot;
{

title = askQuestion(
"Enter the title of a movie you want to add to the table: ");
year = askQuestionForInt("What year was it released? ");
rating = askQuestionForFloatRange("On a scale of 1 - 10, how do you rate it?

1, 10);
plot = askQuestion("Summarize the plot for me: ");

Aws: :DynamoDB: :Model: :PutItemRequest putItemRequest;
putItemRequest.SetTableName(MOVIE_TABLE_NAME);

putItemRequest.AddItem(YEAR_KEY,

Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));
putItemRequest.AddItem(TITLE_KEY,

Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));

// Create attribute for the info map.
Aws: :DynamoDB: :Model: :AttributeValue infoMapAttribute;
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std: :shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> ratingAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
ratingAttribute->SetN(rating);
infoMapAttribute.AddMEntry(RATING_KEY, ratingAttribute);

std: :shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> plotAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
plotAttribute->SetS(plot);
infoMapAttribute.AddMEntry(PLOT_KEY, plotAttribute);

putItemRequest.AddItem(INFO_KEY, infoMapAttribute);

Aws: :DynamoDB: :Model: :PutItemOQutcome outcome = dynamoClient.PutItem(

putItemRequest);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to add an item: " <<

outcome.GetError().GetMessage()
<< std::endl;
return false;

std::cout << "\nAdded '" << title << "' to '" << MOVIE_TABLE_NAME << "' "
<< std::endl;

// 3. Update the rating and plot of the movie by using an update expression.
{
rating = askQuestionForFloatRange(
Aws::String("\nLet's update your movie.\nYou rated it ") +
std::to_string(rating)
+ ", what new rating would you give it? ", 1, 10);
plot = askQuestion(Aws::String("You summarized the plot as '") + plot +
"' \nWhat would you say now? ");

Aws: :DynamoDB: :Model: :UpdateItemRequest request;
request.SetTableName(MOVIE_TABLE_NAME);
request.AddKey(TITLE_KEY,

Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
request.AddKey(YEAR_KEY, Aws::DynamoDB::Model::AttributeValue().SetN(year));
std::stringstream expressionStream;
expressionStream << "set " << INFO_KEY << "." << RATING_KEY << " =:r, "
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<< INFO_KEY << "." << PLOT_KEY << " =:p";
request.SetUpdateExpression(expressionStream.str());
request.SetExpressionAttributeValues({
P g,
Aws: :DynamoDB: :Model: :AttributeValue().SetN(
rating)},
{":p",
Aws: :DynamoDB: :Model: :AttributeValue().SetS(
plot)}
1)

request.SetReturnValues(Aws: :DynamoDB: :Model: :ReturnValue: : UPDATED_NEW);

const Aws::DynamoDB: :Model: :UpdateItemOutcome &result =
dynamoClient.UpdateItem(
request);
if (!result.IsSuccess()) {
std::cerr << "Error updating movie " + result.GetError().GetMessage()
<< std::endl;
return false;

std::cout << "\nUpdated '" << title << "' with new attributes:" << std::endl;

// 4. Put 250 movies in the table from moviedata.json.
{
std::cout << "Adding movies from a json file to the database." << std::endl;
const size_t MAX_SIZE_FOR_BATCH_WRITE = 25;
const size_t MOVIES_TO_WRITE = 10 * MAX_SIZE_FOR_BATCH_WRITE;
Aws::String jsonString = getMovieJSON();
if (!jsonString.empty()) {
Aws::Utils::Json::JsonValue json(jsonString);
Aws: :Utils::Array<Aws::Utils::Json::JsonView> movieJsons =
json.View().AsArray();
Aws: :Vector<Aws: :DynamoDB: :Model: :WriteRequest> writeRequests;

// To add movies with a cross-section of years, use an appropriate
increment
// value for iterating through the database.
size_t increment = movieJsons.GetLength() / MOVIES_TO_WRITE;
for (size_t i = @; i < movielsons.GetLength(); i += increment) {
writeRequests.push_back(Aws: :DynamoDB: :Model: :WriteRequest());
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Aws: :Map<Aws::String, Aws::DynamoDB::Model: :AttributeValue> putItems
= movieJsonViewToAttributeMap(
movieJsons[i]);
Aws: :DynamoDB: :Model: : PutRequest putRequest;
putRequest.SetItem(putItems);
writeRequests.back().SetPutRequest(putRequest);
if (writeRequests.size() == MAX_SIZE_FOR_BATCH_WRITE) {
Aws: :DynamoDB: :Model: :BatchWriteItemRequest request;
request.AddRequestItems (MOVIE_TABLE_NAME, writeRequests);
const Aws::DynamoDB: :Model: :BatchWriteItemOutcome &outcome =
dynamoClient.BatchWriteItem(
request);
if (!outcome.IsSuccess()) {
std::cerr << "Unable to batch write movie data: "
<< outcome.GetError().GetMessage()
<< std::endl;
writeRequests.clear();

break;
}
else {
std::cout << "Added batch of " << writeRequests.size()
<< " movies to the database."
<< std::endl;
}

writeRequests.clear();

std::cout << std::setfill('*') << std::setw(ASTERISK_FILL_WIDTH) << " "
<< std::endl;

// 5. Get a movie by Key (partition + sort).

{
Aws::String titleToGet("King Kong");
Aws::String answer = askQuestion(Aws::String(

"Let's move on...Would you like to get info about '" + titleToGet +
"7 (y/n) "))
if (answer == "y") {

Aws: :DynamoDB: :Model: :GetItemRequest request;
request.SetTableName(MOVIE_TABLE_NAME);
request.AddKey(TITLE_KEY,

Aws: :DynamoDB: :Model: :AttributeValue().SetS(titleToGet));
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request.AddKey(YEAR_KEY,
Aws : :DynamoDB: :Model: :AttributeValue().SetN(1933));

const Aws::DynamoDB: :Model: :GetItemOutcome &result =
dynamoClient.GetItem(
request);
if (!result.IsSuccess()) {
std::cerr << "Error " << result.GetError().GetMessage();
}
else {
const Aws::Map<Aws::String, Aws::DynamoDB::Model::AttributeValue>
&item = result.GetResult().GetItem();
if (litem.empty()) {
std::cout << "\nHere's what I found:" << std::endl;
printMovieInfo(item);

}
else {
std::cout << "\nThe movie was not found in the database."
<< std::endl;
}
}
}

}
// 6. Use Query with a key condition expression to return all movies
// released in a given year.
Aws::String doAgain = "n";
do {

Aws: :DynamoDB: :Model: :QueryRequest req;
req.SetTableName(MOVIE_TABLE_NAME);

// "year" is a DynamoDB reserved keyword and must be replaced with an
// expression attribute name.
req.SetKeyConditionExpression("#dynobase_year = :valueToMatch");
req.SetExpressionAttributeNames({{"#dynobase_year", YEAR_KEY}});

int yearToMatch = askQuestionForIntRange(
"\nLet's get a list of movies released in"
" a given year. Enter a year between 1972 and 2018 ",
1972, 2018);
Aws: :Map<Aws::String, Aws::DynamoDB: :Model::AttributeValue> attributeValues;
attributeValues.emplace(":valueToMatch",
Aws: :DynamoDB: :Model: :AttributeValue().SetN(
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yearToMatch));
req.SetExpressionAttributeValues(attributeValues);

const Aws::DynamoDB: :Model: :QueryOutcome &result = dynamoClient.Query(req);
if (result.IsSuccess()) {
const Aws::Vector<Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue>> &items = result.GetResult().GetItems();
if (litems.empty()) {
std::cout << "\nThere were " << items.size()
<< " movies in the database from "
<< yearToMatch << "." << std::endl;
for (const auto &item: items) {
printMovieInfo(item);

}
doAgain = "n";
}
else {
std::cout << "\nNo movies from " << yearToMatch
<< " were found in the database"
<< std::endl;
doAgain = askQuestion(Aws::String("Try another year? (y/n) "));
}
}
else {
std::cerr << "Failed to Query items: " << result.GetError().GetMessage()
<< std::endl;
}
} while (doAgain == "y");

// 7. Use Scan to return movies released within a range of years.

// Show how to paginate data using ExclusiveStartKey. (Scan +
FilterExpression)
{

int startYear = askQuestionForIntRange('"\nNow let's scan a range of years
"for movies in the database. Enter a
start year: ",
1972, 2018);
int endYear = askQuestionForIntRange("\nEnter an end year: ",
startYear, 2018);
Aws: :Map<Aws::String, Aws::DynamoDB::Model::AttributeValue>
exclusiveStartKey;
do {
Aws: :DynamoDB: :Model: :ScanRequest scanRequest;
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scanRequest.SetTableName(MOVIE_TABLE_NAME);
scanRequest.SetFilterExpression(

"#dynobase_year >= :startYear AND #dynobase_year <= :endYear");
scanRequest.SetExpressionAttributeNames({{"#dynobase_year", YEAR_KEY}});

Aws: :Map<Aws::String, Aws::DynamoDB: :Model: :AttributeValue>
attributeValues;
attributeValues.emplace(":startYear",
Aws: :DynamoDB: :Model: :AttributeValue().SetN(
startYear));
attributeValues.emplace(":endYear",
Aws: :DynamoDB: :Model: :AttributeValue().SetN(
endYear));
scanRequest.SetExpressionAttributeValues(attributeValues);

if (l!exclusiveStartKey.empty()) {
scanRequest.SetExclusiveStartKey(exclusiveStartKey);

const Aws::DynamoDB: :Model::ScanOutcome &result = dynamoClient.Scan(
scanRequest);
if (result.IsSuccess()) {
const Aws::Vector<Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue>> &items = result.GetResult().GetItems();
if (litems.empty()) {
std::stringstream stringStream;
stringStream << "\nFound " << items.size() << " movies in one

scan."
<< " How many would you like to see? ";
size_t count = askQuestionForInt(stringStream.str());
for (size_t i = 0; 1 < count && i < items.size(); ++i) {
printMovieInfo(items[i]);
}
}
else {
std::cout << "\nNo movies in the database between " << startYear
<<
" and " << endYear << "." << std::endl;
}

exclusiveStartKey = result.GetResult().GetlLastEvaluatedKey();
if (l!exclusiveStartKey.empty()) {
std::cout << "Not all movies were retrieved. Scanning for more."
<< std::endl;
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}
else {
std::cout << "All movies were retrieved with this scan."
<< std::endl;

}
}
else {

std::cerr << "Failed to Scan movies: "

<< result.GetError().GetMessage() << std::endl;

}

} while (!exclusiveStartKey.empty());

// 8. Delete a movie. (DeletelItem)
{
std::stringstream stringStream;
stringStream << "\nWould you like to delete the movie " << title
<< " from the database? (y/n) ";
Aws::String answer = askQuestion(stringStream.str());
if (answer == "y") {
Aws: :DynamoDB: :Model: :DeleteItemRequest request;
request.AddKey(YEAR_KEY,
Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));
request.AddKey(TITLE_KEY,
Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
request.SetTableName(MOVIE_TABLE_NAME);

const Aws::DynamoDB: :Model::DeleteItemOutcome &result =
dynamoClient.DeleteItem(
request);
if (result.IsSuccess()) {
std::cout << "\nRemoved \"" << title << "\" from the database."
<< std::endl;

}
else {
std::cerr << "Failed to delete the movie: "
<< result.GetError().GetMessage()
<< std::endl;
}

return true;
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//! Routine to convert a JsonView object to an attribute map.
s

\sa movieJsonViewToAttributeMap()

\param jsonView: Json view object.

\return map: Map that can be used in a DynamoDB request.

*/
Aws: :Map<Aws::String, Aws::DynamoDB: :Model: :AttributeValue>
AwsDoc: :DynamoDB: :movieJsonViewToAttributeMap(

const Aws::Utils::Json::JsonView &jsonView) {
Aws: :Map<Aws::String, Aws::DynamoDB::Model::AttributeValue> result;

if (jsonView.KeyExists(YEAR_KEY)) {
result[YEAR_KEY].SetN(jsonView.GetInteger(YEAR_KEY));
}
if (jsonView.KeyExists(TITLE_KEY)) {
result[TITLE_KEY].SetS(jsonView.GetString(TITLE_KEY));
}
if (jsonView.KeyExists(INFO_KEY)) {
Aws: :Map<Aws::String, const
std: :shared_ptr<Aws::DynamoDB: :Model: :AttributeValue>> infoMap;
Aws: :Utils::Json::JsonView infoView = jsonView.GetObject(INFO_KEY);
if (infoView.KeyExists(RATING_KEY)) {
std: :shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> attributeValue
std: :make_shared<Aws: :DynamoDB: :Model: :AttributeValue>();
attributeValue->SetN(infoView.GetDouble(RATING_KEY));
infoMap.emplace(std: :make_pair(RATING_KEY, attributeValue));

}
if (infoView.KeyExists(PLOT_KEY)) {
std: :shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> attributeValue =
std: :make_shared<Aws: :DynamoDB: :Model: :AttributeValue>();
attributeValue->SetS(infoView.GetString(PLOT_KEY));
infoMap.emplace(std: :make_pair(PLOT_KEY, attributeValue));

result[INFO_KEY].SetM(infoMap);

return result;

//! Create a DynamoDB table to be used in sample code scenarios.
/%

\sa createMoviesDynamoDBTable()
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\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

bool AwsDoc::DynamoDB::createMoviesDynamoDBTable(

const Aws::Client::ClientConfiguration &clientConfiguration) {

Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

bool movieTableAlreadyExisted = false;

Aws: :DynamoDB: :Model: :CreateTableRequest request;

Aws: :DynamoDB: :Model: :AttributeDefinition yearAttributeDefinition;
yearAttributeDefinition.SetAttributeName(YEAR_KEY);
yearAttributeDefinition.SetAttributeType(

Aws: :DynamoDB: :Model: :ScalarAttributeType::N);
request.AddAttributeDefinitions(yearAttributeDefinition);

Aws: :DynamoDB: :Model: :AttributeDefinition titleAttributeDefinition;
yearAttributeDefinition.SetAttributeName(TITLE_KEY);
yearAttributeDefinition.SetAttributeType(

Aws: :DynamoDB: :Model: :ScalarAttributeType::S);
request.AddAttributeDefinitions(yearAttributeDefinition);

Aws: :DynamoDB: :Model: :KeySchemaElement yearKeySchema;
yearKeySchema.WithAttributeName(YEAR_KEY) .WithKeyType(
Aws: :DynamoDB: :Model: :KeyType: :HASH);

request.AddKeySchema(yearKeySchema);

Aws: :DynamoDB: :Model: : KeySchemaElement titleKeySchema;
yearKeySchema.WithAttributeName(TITLE_KEY).WithKeyType(
Aws: :DynamoDB: :Model: :KeyType: : RANGE) ;

request.AddKeySchema(yearKeySchema);

Aws: :DynamoDB: :Model: :ProvisionedThroughput throughput;
throughput.WithReadCapacityUnits(
PROVISIONED_THROUGHPUT_UNITS) .WithWriteCapacityUnits(
PROVISIONED_THROUGHPUT_UNITS);
request.SetProvisionedThroughput(throughput);
request.SetTableName(MOVIE_TABLE_NAME);

std::cout << "Creating table '" << MOVIE_TABLE_NAME << "'..." << std::endl;
const Aws::DynamoDB: :Model::CreateTableOutcome &result =
dynamoClient.CreateTable(
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request);
if (!result.IsSuccess()) {
if (result.GetError().GetErrorType() ==
Aws: :DynamoDB: : DynamoDBErrors: :RESOURCE_IN_USE) {
std::cout << "Table already exists." << std::endl;
movieTableAlreadyExisted = true;

}
else {
std::cerr << "Failed to create table: "
<< result.GetError().GetMessage();
return false;
}

// Wait for table to become active.
if (!movieTableAlreadyExisted) {
std::cout << "Waiting for table '" << MOVIE_TABLE_NAME
<< "' to become active...." << std::endl;
if (!AwsDoc: :DynamoDB::waitTableActive(MOVIE_TABLE_NAME,
clientConfiguration)) {
return false;
}
std::cout << "Table '" << MOVIE_TABLE_NAME << "' created and active."
<< std::endl;

return true;

//! Delete the DynamoDB table used for sample code scenarios.
/*!

\sa deleteMoviesDynamoDBTable()

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB: :deleteMoviesDynamoDBTable(

const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :DeleteTableRequest request;
request.SetTableName(MOVIE_TABLE_NAME);
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const Aws::DynamoDB: :Model: :DeleteTableOutcome &result =
dynamoClient.DeleteTable(
request);
if (result.IsSuccess()) {
std::cout << "Your table \""
<< result.GetResult().GetTableDescription().GetTableName()
<< " was deleted.\n";

}
else {
std::cerr << "Failed to delete table: " << result.GetError().GetMessage()
<< std::endl;
}

return result.IsSuccess();

//' Query a newly created DynamoDB table until it is active.
/*!

\sa waitTableActive()

\param waitTableActive: The DynamoDB table's name.

\param dynamoClient: A DynamoDB client.

\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::waitTableActive(const Aws::String &tableName,

const Aws::DynamoDB: :DynamoDBClient

&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model::DescribeTableQutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();

if (Aws::DynamoDB: :Model: :TableStatus::ACTIVE != status) {
std::this_thread::sleep_for(std::chrono::seconds(1l));
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else {
return true;
}
}
else {
std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;
}
count++;

}

return false;
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// 2. Add multiple movies using "Insert" statements. (BatchExecuteStatement)
Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

std::vector<Aws::String> titles;
std::vector<float> ratings;
std::vector<int> years;
std::vector<Aws::String> plots;
Aws: :String doAgain = "n";
do {
Aws::String aTitle = askQuestion(
"Enter the title of a movie you want to add to the table: ");
titles.push_back(aTitle);
int aYear = askQuestionForInt("What year was it released? ");
years.push_back(aYear);
float aRating = askQuestionForFloatRange(
"On a scale of 1 - 10, how do you rate it? ",
1, 10);
ratings.push_back(aRating);
Aws::String aPlot = askQuestion("Summarize the plot for me: ");
plots.push_back(aPlot);

doAgain = askQuestion(Aws::String("Would you like to add more movies? (y/n)

"));
} while (doAgain == "y");

std::cout << "Adding " << titles.size()
<< (titles.size() == 1 ? " movie " : " movies ")
<< "to the table using a batch \"INSERT\" statement." << std::endl;

Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());
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std::stringstream sqlStream;

sqlStream << "INSERT INTO \"" << MOVIE_TABLE_NAME << "\" VALUE {'"
<< TITLE_KEY << "': ?, '" << YEAR_KEY << "': ?, '"
<< INFO_KEY << "': ?}";

std::string sql(sqlStream.str());

for (size_t i = @; i < statements.size(); ++i) {
statements[i].SetStatement(sql);

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;

attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));

// Create attribute for the info map.
Aws: :DynamoDB: :Model: :AttributeValue infoMapAttribute;

std: :shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> ratingAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
ratingAttribute->SetN(ratings[i]);
infoMapAttribute.AddMEntry(RATING_KEY, ratingAttribute);

std: :shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> plotAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
plotAttribute->SetS(plots[i]);
infoMapAttribute.AddMEntry(PLOT_KEY, plotAttribute);
attributes.push_back(infoMapAttribute);
statements[i].SetParameters(attributes);

Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;
request.SetStatements(statements);

Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(

request);
if ('outcome.IsSuccess()) {
std::cerr << "Failed to add the movies: " <<

outcome.GetError().GetMessage()
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<< std::endl;
return false;

SELECT & Hix|E AI835l0{ &5 7FKdSLICt.

// 3. Get the data for multiple movies using "Select" statements.
(BatchExecuteStatement)
{

Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());
std::stringstream sqlStream;
sqlStream << "SELECT * FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=7?";

std::string sql(sqlStream.str());

for (size_t i = @; i < statements.size(); ++i) {
statements[i].SetStatement(sqgl);
Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));
statements[i].SetParameters(attributes);

Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;
request.SetStatements(statements);

Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(
request);
if (outcome.IsSuccess()) {
const Aws::DynamoDB: :Model: :BatchExecuteStatementResult &result
outcome.GetResult();

const Aws::Vector<Aws::DynamoDB: :Model: :BatchStatementResponse>
&responses = result.GetResponses();
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for (const Aws::DynamoDB: :Model: :BatchStatementResponse &response:

responses) {
const Aws::Map<Aws::String, Aws::DynamoDB::Model::AttributeValue>

&item = response.GetItem();

printMovieInfo(item);
}
}
else {
std::cerr << "Failed to retrieve the movie information: "
<< outcome.GetError().GetMessage() << std::endl;
return false;
}

UPDATE £ HHXIE AF235t04 & =52 UO|o|EELICH

// 4. Update the data for multiple movies using "Update" statements.

(BatchExecuteStatement)

for (size_t i = 0; i < titles.size(); ++i) {
ratings[i] = askQuestionForFloatRange(
Aws: :String("\nLet's update your the movie, \"") + titles[i] +

".\nYou rated it " + std::to_string(ratings[i])

+ ", what new rating would you give it? ", 1, 10);

std::cout << "Updating the movie with a batch \"UPDATE\" statement." <<

std::endl;

{
Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(

titles.size());

std::stringstream sqlStream;
sqlStream << "UPDATE \"" << MOVIE_TABLE_NAME << "\" SET "

<< INFO_KEY << "." << RATING_KEY << "=? WHERE "
<< TITLE_KEY << "=? AND " << YEAR_KEY << "=7";

std::string sql(sqlStream.str());

370

£
e



AWS SDK for C++ JHeER 7Hol=

for (size_t i = 0; i < statements.size(); ++i) {
statements[i].SetStatement(sql);

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;

attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetN(ratings[i]));

attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));
statements[i].SetParameters(attributes);

Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;

request.SetStatements(statements);
Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(
request);
if (loutcome.IsSuccess()) {
std::cerr << "Failed to update movie information:
<< outcome.GetError().GetMessage() << std::endl;

return false;

DELETE & HiXIE AF&35t0{ & =2 ArA|ELICEH

// 6. Delete multiple movies using "Delete" statements. (BatchExecuteStatement)

{

Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());
std::stringstream sqlStream;
sqlStream << "DELETE FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=7?";

std::string sql(sqlStream.str());

for (size_t i = 0; i < statements.size(); ++i) {
statements[i].SetStatement(sql);
Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;

attributes.push_back(
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Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));
statements[i].SetParameters(attributes);

Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;

request.SetStatements(statements);

Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to delete the movies: "
<< outcome.GetError().GetMessage() << std::endl;
return false;

« API N8 ME = AWS SDK for C++ API £ X 9| BatchExecuteStatementE & X 5tM| 2.
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//! Batch get items from different Amazon DynamoDB tables.
s
\sa batchGetItem()
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/
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bool AwsDoc::DynamoDB: :batchGetItem(

const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :BatchGetItemRequest request;

// Tablel: Forum.
Aws::String tablelName = "Forum";
Aws: :DynamoDB: :Model: :KeysAndAttributes tablelKeysAndAttributes;

// Tablel: Projection expression.
tablelKeysAndAttributes.SetProjectionExpression("#n, Category, Messages, #v");

// Tablel: Expression attribute names.

Aws: :Http::HeaderValueCollection headerValueCollection;
headerValueCollection.emplace("#n", "Name");
headerValueCollection.emplace("#v", "Views");
tablelKeysAndAttributes.SetExpressionAttributeNames(headerValueCollection);

// Tablel: Set key name, type, and value to search.
std::vector<Aws::String> nameValues = {"Amazon DynamoDB", "Amazon S3"};
for (const Aws::String &name: nameValues) {

Aws: :Map<Aws::String, Aws::DynamoDB::Model::AttributeValue> keys;

Aws: :DynamoDB: :Model: :AttributeValue key;

key.SetS(name);

keys.emplace("Name", key);

tablelKeysAndAttributes.AddKeys(keys);

Aws: :Map<Aws::String, Aws::DynamoDB: :Model: :KeysAndAttributes> requestItems;
requestItems.emplace(tablelName, tablelKeysAndAttributes);

// Table2: ProductCatalog.

Aws::String table2Name = "ProductCatalog";

Aws: :DynamoDB: :Model: :KeysAndAttributes table2KeysAndAttributes;
table2KeysAndAttributes.SetProjectionExpression("Title, Price, Color");

// Table2: Set key name, type, and value to search.
std::vector<Aws::String> idValues = {"102", "103", "201"};
for (const Aws::String &id: idValues) {
Aws: :Map<Aws::String, Aws::DynamoDB::Model::AttributeValue> keys;
Aws: :DynamoDB: :Model: :AttributeValue key;
key.SetN(id);
keys.emplace("Id", key);
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table2KeysAndAttributes.AddKeys(keys);

requestItems.emplace(table2Name, table2KeysAndAttributes);

bool result = true;
do { // Use a do loop to handle pagination.
request.SetRequestItems(requestItems);
const Aws::DynamoDB: :Model: :BatchGetItemOutcome &outcome =
dynamoClient.BatchGetItem(
request);

if (outcome.IsSuccess()) {
for (const auto &responsesMapEntry: outcome.GetResult().GetResponses())

Aws::String tableName = responsesMapEntry.first;
const Aws::Vector<Aws::Map<Aws::String,

Aws: :DynamoDB: :Model: :AttributeValue>> &tableResults = responsesMapEntry.second;
std::cout << "Retrieved " << tableResults.size()

<< " responses for table '" << tableName << "'.\n"
<< std::endl;
if (tableName == "Forum") {

std::cout << "Name | Category | Message | Views" << std::endl;
for (const Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue> &item: tableResults) {

std::cout << item.at("Name").GetS() << " | ";
std::cout << item.at("Category").GetS() << " | ";
std::cout << (item.count("Message") == 0 ? "" : item.at(
"Messages").GetN()) << " | ";
std::cout << (item.count("Views") == 0 ? "" : item.at(
"Views").GetN()) << std::endl;
}
}
else {

std::cout << "Title | Price | Color" << std::endl;
for (const Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue> &item: tableResults) {
std::cout << item.at("Title").GetS() << " | ";
std::cout << (item.count("Price") == 0 ? "" : item.at(
"Price").GetN());
if (item.count("Color")) {
std::cout << " | ";

bal
-
o}
+

374

il
I



AWS SDK for C++ JHeER 7Hol=

for (const
std: :shared_ptr<Aws::DynamoDB: :Model: :AttributeValue> &listItem: item.at(
"Coloxr").GetL())
std::cout << listItem->GetS() << " ";

}
std::cout << std::endl;

}
std::cout << std::endl;

// If necessary, repeat request for remaining items.
requestItems = outcome.GetResult().GetUnprocessedKeys();
}
else {
std::cerr << "Batch get item failed: " <<
outcome.GetError().GetMessage()
<< std::endl;
result = false;
break;
}
} while (!requestItems.empty());

return result;

« API M| HE = AWS SDK for C++ API & X 2| BatchGetltemZ & Z3HMIR.
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//' Batch write items from a JSON file.
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s
\sa batchWriteItem()
\param jsonFilePath: JSON file path.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

/*
* The input for this routine is a JSON file that you can download from the
following URL:
* https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/SampleData.html.
*
* The JSON data uses the BatchWriteItem API request syntax. The JSON strings are
* converted to AttributeValue objects. These AttributeValue objects will then
generate
* JSON strings when constructing the BatchWriteItem request, essentially outputting
* their input.
*
* This is perhaps an artificial example, but it demonstrates the APIs.

*/

bool AwsDoc::DynamoDB::batchWriteItem(const Aws::String &jsonFilePath,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
std::ifstream fileStream(jsonFilePath);

if (!fileStream) {
std::cerr << "Error: could not open file '" << jsonFilePath << "'."
<< std::endl;

std::stringstream stringStream;
stringStream << fileStream.rdbuf();
Aws: :Utils::Json::JsonValue jsonValue(stringStream);

Aws: :DynamoDB: :Model: :BatchWriteItemRequest batchWriteItemRequest;
Aws: :Map<Aws::String, Aws::Utils::Json::JsonView> levellMap =
jsonValue.View().GetAllObjects();
for (const auto &levellEntry: levellMap) {
const Aws::Utils::Json::JsonView &entriesView = levellEntry.second;
const Aws::String &tableName = levellEntry.first;
// The JSON entries at this level are as follows:
// key - table name
// value - list of request objects
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if (lentriesView.IsListType()) {
std::cerr << "Error: JSON file entry '"
<< tableName << "' is not a list." << std::endl;
continue;

Aws::Utils::Array<Aws::Utils::Json::JsonView> entries =
entriesView.AsArray();

Aws: :Vector<Aws: :DynamoDB: :Model: :WriteRequest> writeRequests;
if (AwsDoc::DynamoDB: :addWriteRequests(tableName, entries,
writeRequests)) {
batchWriteItemRequest.AddRequestItems(tableName, writeRequests);

Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :BatchWriteItemOutcome outcome =
dynamoClient.BatchWriteItem(
batchWriteItemRequest);

if (outcome.IsSuccess()) {
std::cout << "DynamoDB::BatchWriteItem was successful." << std::endl;

}
else {
std::cerr << "Error with DynamoDB::BatchWriteItem. "
<< outcome.GetError().GetMessage()
<< std::endl;
return false;
}

return outcome.IsSuccess();

//! Convert requests in JSON format to a vector of WriteRequest objects.
s
\sa addWriteRequests()
\param tableName: Name of the table for the write operations.
\param requestsJson: Request data in JSON format.
\param writeRequests: Vector to receive the WriteRequest objects.
\return bool: Function succeeded.
*/
bool AwsDoc: :DynamoDB: :addWriteRequests(const Aws::String &tableName,
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const
Aws: :Utils::Array<Aws::Utils::Json::JsonView> &requestsJson,

Aws: :Vector<Aws: :DynamoDB: :Model: :WriteRequest> &writeRequests) {
for (size_t i = @; i < requestsJson.GetLength(); ++i) {
const Aws::Utils::Json::JsonView &requestsEntry = requestsJson[i];
if (!requestsEntry.IsObject()) {
std::cerr << "Error: incorrect requestsEntry type
<< requestsEntry.WriteReadable() << std::endl;
return false;

Aws: :Map<Aws::String, Aws::Utils::Json::JsonView> requestsMap =
requestsEntry.GetAllObjects();

for (const auto &request: requestsMap) {
const Aws::String &requestType = request.first;
const Aws::Utils::Json::JsonView &requestJsonView = request.second;

if (requestType == "PutRequest") {
if (!requestJsonView.ValueExists("Item")) {
std::cerr << "Error: item key missing for requests
<< request]sonView.WriteReadable() << std::endl;
return false;

}
Aws: :Map<Aws::String, Aws::DynamoDB: :Model: :AttributeValue>
attributes;
if (!getAttributeObjectsMap(requestJsonView.GetObject("Item"),
attributes)) {
std::cerr << "Error getting attributes "
<< requestJsonView.WriteReadable() << std::endl;
return false;
}
Aws: :DynamoDB: :Model: : PutRequest putRequest;
putRequest.SetItem(attributes);
writeRequests.push_back(
Aws : :DynamoDB: :Model: :WriteRequest().WithPutRequest(
putRequest));
}
else {
std::cerr << "Error: unimplemented request type '" << requestType
<< "' " << std::endl;
}
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return true;

//! Generate a map of AttributeValue objects from JSON records.
7
\sa getAttributeObjectsMap()
\param jsonView: JSONView of attribute records.
\param writeRequests: Map to receive the AttributeValue objects.
\return bool: Function succeeded.
*/
bool
AwsDoc: :DynamoDB: :getAttributeObjectsMap(const Aws::Utils::Json::JsonView &jsonView,
Aws: :Map<Aws: :String,
Aws: :DynamoDB: :Model: :AttributeValue> &attributes) {
Aws: :Map<Aws::String, Aws::Utils::Json::JsonView> objectsMap =
jsonView.GetAllObjects();
for (const auto &entry: objectsMap) {
const Aws::String &attributeKey = entry.first;
const Aws::Utils::Json::JsonView &attributeJsonView = entry.second;

if (lattributeJlsonView.IsObject()) {
std::cerr << "Error: attribute not an object "

<< attributelsonView.WriteReadable() << std::endl;
return false;

attributes.emplace(attributeKey,
Aws: :DynamoDB: :Model: :AttributeValue(attributeJsonView));

return true;

« APl M5 ME = AWS SDK for C++ API £ Z O] BatchWriteltem2 & XsHAM 2.

CreateTable
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//! Create an Amazon DynamoDB table.
Al
\sa createTable()
\param tableName: Name for the DynamoDB table.
\param primaryKey: Primary key for the DynamoDB table.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::createTable(const Aws::String &tableName,
const Aws::String &primaryKey,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
std::cout << "Creating table " << tableName <<
" with a simple primary key: \"" << primaryKey << "\"." << std:

Aws: :DynamoDB: :Model: :CreateTableRequest request;

Aws: :DynamoDB: :Model: :AttributeDefinition hashKey;
hashKey.SetAttributeName(primaryKey);
hashKey.SetAttributeType(Aws: :DynamoDB: :Model: :ScalarAttributeType::S);
request.AddAttributeDefinitions(hashKey);

Aws : :DynamoDB: :Model: : KeySchemaElement keySchemaElement;

keySchemaElement.WithAttributeName(primaryKey) .WithKeyType(
Aws: :DynamoDB: :Model: :KeyType: :HASH) ;

request.AddKeySchema(keySchemaElement);

Aws: :DynamoDB: :Model: :ProvisionedThroughput throughput;
throughput.WithReadCapacityUnits(5).WithWriteCapacityUnits(5);
request.SetProvisionedThroughput(throughput);
request.SetTableName(tableName);

AM=x4 Ol
=20 x

:endl;
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const Aws::DynamoDB: :Model: :CreateTableOutcome &outcome =
dynamoClient.CreateTable(
request);
if (outcome.IsSuccess()) {
std::cout << "Table \""
<< outcome.GetResult().GetTableDescription().GetTableName() <<
" created!" << std::endl;

}
else {
std::cerr << "Failed to create table: " << outcome.GetError().GetMessage()
<< std::endl;
return false;
}

return waitTableActive(tableName, dynamoClient);

Elo|E 0| &dstE m7tx| ci7lsts Z =Lt

//' Query a newly created DynamoDB table until it is active.
/4
\sa waitTableActive()
\param waitTableActive: The DynamoDB table's name.
\param dynamoClient: A DynamoDB client.
\return bool: Function succeeded.
*/
bool AwsDoc: :DynamoDB::waitTableActive(const Aws::String &tableName,
const Aws::DynamoDB::DynamoDBClient

&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws : :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model::DescribeTableOutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
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Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();

if (Aws::DynamoDB: :Model: :TableStatus::ACTIVE != status) {
std::this_thread: :sleep_for(std::chrono::seconds(1l));

}
else {
return true;
}
}
else {
std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;
}
count++;

}

return false;

« APl M8 ME = AWS SDK for C++ API 2 X 9| CreateTable2 & Z5tMI 2.

Deleteltem
CIS 3 E o A|l= Deleteltem@| A2 EHEd2 Hoi{FL|Ct.

SDK for C++

(® Note

GitHubOll Bt Li&0| {l&L|ct. AWS ZE o 2|ZX|E2|oM HMA o & &1
Al S HIKEMI2.

//! Delete an item from an Amazon DynamoDB table.
/%
\sa deleteltem()
\param tableName: The table name.
\param partitionKey: The partition key.
\param partitionValue: The value for the partition key.

o
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Function succeeded.

\param clientConfiguration: AWS client configuration.

\return bool:
bool AwsDoc::DynamoDB::deleteltem(const Aws::String &tableName,
const Aws::String &partitionKey,
const Aws::String &partitionValue,
const Aws::Client::ClientConfiguration

*/

&clientConfiguration) {

Aws: :DynamoDB: :Model: :DeleteItemRequest request;

Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
Aws: :DynamoDB: :Model: :AttributeValue().SetS(partitionValue));

request.AddKey(partitionKey,
request.SetTableName(tableName);
const Aws::DynamoDB: :Model: :DeleteItemOutcome &outcome

dynamoClient.DeleteItem(
request);

std::cerr << "Failed to delete item: " << outcome.GetError().GetMessage()

if (outcome.IsSuccess()) {
std::cout << "Item \"" << partitionValue << "\" deleted!" << std::endl;

}
else {
<< std::endl;

return false;
return waitTableActive(tableName, dynamoClient);

St WK chZ|5tE 2 EQLICEH

Eo[Z0| &
//! Query a newly created DynamoDB table until it is active.

e

\sa waitTableActive()

\param waitTableActive: The DynamoDB table's name.
\param dynamoClient: A DynamoDB client.
\return bool: Function succeeded.

bool AwsDoc: :DynamoDB: :waitTableActive(const Aws::String &tableName,

*/
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const Aws::DynamoDB: :DynamoDBClient
&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model: :DescribeTableQutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();

if (Aws::DynamoDB: :Model: :TableStatus::ACTIVE != status) {
std::this_thread::sleep_for(std::chrono::seconds(1l));

}
else {
return true;
}
}
else {
std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;
}
count++;

}

return false;

rr
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DeleteTable
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//! Delete an Amazon DynamoDB table.
/5

\sa deleteTable()

\param tableName: The DynamoDB table name.

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::deleteTable(const Aws::String &tableName,

const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :DeleteTableRequest request;
request.SetTableName(tableName);

const Aws::DynamoDB: :Model: :DeleteTableOutcome &result =
dynamoClient.DeleteTable(
request);
if (result.IsSuccess()) {
std::cout << "Your table \""
<< result.GetResult().GetTableDescription().GetTableName()
<< " was deleted.\n";

}
else {
std::cerr << "Failed to delete table: " << result.GetError().GetMessage()
<< std::endl;
}

return result.IsSuccess();

« API M| HE = AWS SDK for C++ API £ X 2| DeleteTableg & ESHAMIR.

bal
-
o}
+

385

il
I


https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/dynamodb#code-examples
https://docs.aws.amazon.com/goto/SdkForCpp/dynamodb-2012-08-10/DeleteTable

AWS SDK for C++

JHeER 7Hol=

DescribeTable

C}2 T E 0| A|= DescribeTablel| Al w2 HoiEL|Ct.

SDK for C++

® Note

GitHubOfl { Bt2 LI 0| /&LICH AWS ZE of 2|ZX|EZ|0AM MA| o E &1 A% 4
.|

=

MHSHE W WML,

//! Describe an Amazon DynamoDB table.

/*!

\sa describeTable()

\param tableName: The DynamoDB table name.

\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

bool AwsDoc::DynamoDB::describeTable(const Aws::String &tableName,

const Aws::Client::ClientConfiguration

&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws : :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

const Aws::DynamoDB: :Model: :DescribeTableOutcome &outcome =
dynamoClient.DescribeTable(

request);

if (outcome.IsSuccess()) {
const Aws::DynamoDB: :Model::TableDescription &td =

outcome.GetResult().
std::cout <<
std::cout <<
std::cout <<

<<

std::cout <<
std: :cout <<

GetTable();

"Table name : " << td.GetTableName() << std::endl;
"Table ARN : " << td.GetTableArn() << std::endl;
"Status N

Aws: :DynamoDB: :Model: : TableStatusMapper: :GetNameForTableStatus(
td.GetTableStatus()) << std::endl;

"Item count : " << td.GetItemCount() << std::endl;

"Size (bytes): " << td.GetTableSizeBytes() << std::endl;
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const Aws::DynamoDB: :Model: :ProvisionedThroughputDescription &ptd
td.GetProvisionedThroughput();
::endl;

std::cout << "Throughput" << std:
Read Capacity : " << ptd.GetReadCapacityUnits() <<

std::cout << "

std::endl;
std::cout << " Write Capacity: " << ptd.GetWriteCapacityUnits() <<
std::endl;

const Aws::Vector<Aws::DynamoDB: :Model: :AttributeDefinition> &ad =

td.GetAttributeDefinitions();
std::cout << "Attributes" << std::endl;

for (const auto &a: ad)
std::cout << " " << a.GetAttributeName() << " (" <<

: :DynamoDB: :Model: :ScalarAttributeTypeMapper: :GetNameForScalarAttributeType(

Aws
a.GetAttributeType()) <<
")" << std::endl;
}
else {
std::cerr << "Failed to describe table: " <<

outcome.GetError().GetMessage();

}

return outcome.IsSuccess();
}

9| DescribeTable2 & X 35HAML2.

« APl M2 ME &= AWS SDK for C++ APl & X

ExecuteStatement
CF2 T E o Al= ExecuteStatement | A2 BftHE Ho{&L|C}.
SDK for C++
(® Note
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Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

// 2. Add a new movie using an "Insert" statement. (ExecuteStatement)
Aws::String title;
float rating;

int year;
Aws::String plot;
{

title = askQuestion(
"Enter the title of a movie you want to add to the table: ");
year = askQuestionForInt("What year was it released? ");
rating = askQuestionForFloatRange("On a scale of 1 - 10, how do you rate it?

1, 10);
askQuestion("Summarize the plot for me: ");

plot

Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;
std::stringstream sqlStream;
sqlStream << "INSERT INTO \"" << MOVIE_TABLE_NAME << "\" VALUE {'"
<< TITLE_KEY << "': ?, '" << YEAR_KEY << "': 2?2, '"
<< INFO_KEY << "': ?}";

request.SetStatement(sqlStream.stxr());

// Create the parameter attributes.

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));

Aws: :DynamoDB: :Model: :AttributeValue infoMapAttribute;

std::shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> ratingAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
ratingAttribute->SetN(rating);
infoMapAttribute.AddMEntry(RATING_KEY, ratingAttribute);

std::shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> plotAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
plotAttribute->SetS(plot);
infoMapAttribute.AddMEntry(PLOT_KEY, plotAttribute);
attributes.push_back(infoMapAttribute);
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request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to add a movie: " <<
outcome.GetError().GetMessage()
<< std::endl;
return false;

SELECT £2 Al&3to =2 7HXSLICh

// 3. Get the data for the movie using a "Select" statement. (ExecuteStatement)

{

Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;

std::stringstream sqlStream;

sqlStream << "SELECT * FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=7?";

request.SetStatement(sqlStream.str());

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));
request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to retrieve movie information:
<< outcome.GetError().GetMessage() << std::endl;
return false;

}
else {
// Print the retrieved movie information.
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const Aws::DynamoDB: :Model: :ExecuteStatementResult &result
outcome.GetResult();

const Aws::Vector<Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue>> &items = result.GetItems();

if (items.size() == 1) {
printMovieInfo(items[@]);

}
else {
std::cerr << "Error: " << items.size() << " movies were retrieved.
<< " There should be only one movie." << std::endl;
}
}
}
UPDATE £ AlE835t0o & =52 4olo|EgfLIC.

// 4. Update the data for the movie using an "Update" statement.
(ExecuteStatement)
{
rating = askQuestionForFloatRange(
Aws: :String("\nLet's update your movie.\nYou rated it
std::to_string(rating)
+ ", what new rating would you give it? ", 1, 10);

Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;

std::stringstream sqlStream;

sqlStream << "UPDATE \"" << MOVIE_TABLE_NAME << "\" SET "
<< INFO_KEY << "." << RATING_KEY << "=? WHERE "
<< TITLE_KEY << "=? AND " << YEAR_KEY << "=7?";

request.SetStatement(sqlStream.str());

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;

Il) +

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(rating));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));

request.SetParameters(attributes);
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Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to update a movie: "
<< outcome.GetError().GetMessage();
return false;

DELETE 22 AI835t0{ & 52 ANIELICE

// 6. Delete the movie using a "Delete" statement. (ExecuteStatement)
{
Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;
std::stringstream sqlStream;
sqlStream << "DELETE FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=?";

request.SetStatement(sqlStream.str());

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));
request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);
if (loutcome.IsSuccess()) {
std::cerr << "Failed to delete the movie: "
<< outcome.GetError().GetMessage() << std::endl;
return false;

« AP| M8 ME = AWS SDK for C++ AP| £ X 0| ExecuteStatementE E X HAM|L.
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//! Get an item from an Amazon DynamoDB table.

7
\sa getItem()
\param tableName: The table name.
\param partitionKey: The partition key.
\param partitionValue: The value for the partition key.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

bool AwsDoc::DynamoDB::getItem(const Aws::String &tableName,
const Aws::String &partitionKey,
const Aws::String &partitionValue,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
Aws: :DynamoDB: :Model: :GetItemRequest request;

// Set up the request.
request.SetTableName(tableName);
request.AddKey(partitionKey,
Aws: :DynamoDB: :Model: :AttributeValue().SetS(partitionValue));

// Retrieve the item's fields and values.
const Aws::DynamoDB: :Model: :GetItemOutcome &outcome =
dynamoClient.GetItem(request);
if (outcome.IsSuccess()) {
// Reference the retrieved fields/values.
const Aws::Map<Aws::String, Aws::DynamoDB::Model::AttributeValue> &item =
outcome.GetResult().GetItem();
if (litem.empty()) {
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// Output each retrieved field and its value.
for (const auto &i: item)
std::cout << "Values: " << i.first << ": " << i.second.GetS()
<< std::endl;

}
else {
std::cout << "No item found with the key " << partitionKey << std::endl;
}
}
else {
std::cerr << "Failed to get item: " << outcome.GetError().GetMessage();
}

return outcome.IsSuccess();

« APl M2 HE = AWS SDK for C++ API X 9| GetltemE HE5HMIR.
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//! List the Amazon DynamoDB tables for the current AWS account.
Ad

\sa listTables()

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/

bool AwsDoc: :DynamoDB: :listTables(
const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
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Aws: :DynamoDB: :Model: :ListTablesRequest listTablesRequest;
listTablesRequest.SetLimit(50);
do {
const Aws::DynamoDB: :Model::ListTablesOutcome &outcome =
dynamoClient.ListTables(
listTablesRequest);
if (!outcome.IsSuccess()) {
std::cout << "Error: " << outcome.GetError().GetMessage() << std::endl;
return false;

for (const auto &tableName: outcome.GetResult().GetTableNames())
std::cout << tableName << std::endl;
listTablesRequest.SetExclusiveStartTableName(
outcome.GetResult().GetLastEvaluatedTableName());
} while (!listTablesRequest.GetExclusiveStartTableName().empty());

return true;
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//! Put an item in an Amazon DynamoDB table.
i
\sa putItem()
\param tableName: The table name.
\param artistKey: The artist key. This is the partition key for the table.
\param artistValue: The artist value.
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\param
\param
\param
\param
\param
\param
\param

albumTitleKey: The album title key.
albumTitleValue: The album title value.
awardsKey: The awards key.

awardsValue: The awards value.

songTitleKey: The song title key.
songTitleValue: The song title value.
clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/

bool AwsDoc: :DynamoDB: :putItem(const Aws::String &tableName,

const Aws::String &artistKey,

const Aws::String &artistValue,

const Aws::String &albumTitleKey,
const Aws::String &albumTitleValue,
const Aws::String &awardsKey,

const Aws::String &awardsValue,

const Aws::String &songTitleKey,

const Aws::String &songTitleValue,
const Aws::Client::ClientConfiguration

&clientConfiguration) {

Aws: :

Aws: :

DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

DynamoDB: :Model: :PutItemRequest putItemRequest;

putItemRequest.SetTableName(tableName);

putItemRequest.AddItem(artistKey, Aws::DynamoDB::Model::AttributeValue().SetS(

artistValue)); // This is the hash key.

putItemRequest.AddItem(albumTitleKey,
Aws: :DynamoDB: :Model: :AttributeValue().SetS(

albumTitleValue));

putItemRequest.AddItem(awardsKey,

Aws: :DynamoDB: :Model: :AttributeValue().SetS(awardsValue));
putItemRequest.AddItem(songTitleKey,

Aws: :DynamoDB: :Model: :AttributeValue().SetS(songTitleValue));

const Aws::DynamoDB: :Model: :PutItemOutcome outcome = dynamoClient.PutItem(

putItemRequest);

if (outcome.IsSuccess()) {

}

else

std::cout << "Successfully added Item!" << std::endl;

{

std::cerr << outcome.GetError().GetMessage() << std::endl;
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return false;

return waitTableActive(tableName, dynamoClient);

Elo|E 0| &dstE mw7tx| ch7lste Z =Lt

//' Query a newly created DynamoDB table until it is active.
/4
\sa waitTableActive()
\param waitTableActive: The DynamoDB table's name.
\param dynamoClient: A DynamoDB client.
\return bool: Function succeeded.
*/
bool AwsDoc: :DynamoDB::waitTableActive(const Aws::String &tableName,
const Aws::DynamoDB: :DynamoDBClient

&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model: :DescribeTableOutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();

if (Aws::DynamoDB: :Model::TableStatus::ACTIVE != status) {
std::this_thread::sleep_for(std::chrono::seconds(l));

}
else {
return true;
}
}
else {
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std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;

}

count++;

}

return false;

. API M8 ME = AWS SDK for C++ API X 9| Putltem2 & ZX5HML.

Query

CtE ZE 0Al= Query2| AHE &S Ho{ELICt

SDK for C++
® Note
GitHubol| . Bt 2 LI 0| l&LICt AWS ZE of 2|ZX|EZ|o|M KA of|E 3t1 A% gl

MEste B HAEML.

//! Perform a query on an Amazon DynamoDB Table and retrieve items.
s
\sa queryItem()
\param tableName: The table name.
\param partitionKey: The partition key.
\param partitionValue: The value for the partition key.
\param projectionExpression: The projections expression, which is ignored if
empty.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

/*

* The partition key attribute is searched with the specified value. By default,

fields and values

* contained in the item are returned. If an optional projection expression is
* specified on the command line, only the specified fields and values are

* returned.
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*/

bool AwsDoc::DynamoDB::queryItems(const
const
const
const
const

&clientConfiguration) {

Aws:
Aws:
Aws:
Aws:
Aws:

:String &tableName,

:String &partitionKey,

:String &partitionValue,
:String &projectionExpression,
:Client::ClientConfiguration

Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
Aws: :DynamoDB: :Model: :QueryRequest request;

request.SetTableName(tableName);

if (!projectionExpression.empty()) {

request.SetProjectionExpression(projectionExpression);

// Set query key condition expression.
request.SetKeyConditionExpression(partitionKey + "= :valueToMatch");

// Set Expression AttributeValues.

Aws: :Map<Aws::String, Aws::DynamoDB: :Model: :AttributeValue> attributeValues;
attributeValues.emplace(":valueToMatch", partitionValue);

request.SetExpressionAttributeValues(attributeValues);

bool result = true;

// "exclusiveStartKey" is used for pagination.

Aws: :Map<Aws::String, Aws::DynamoDB::Model::AttributeValue> exclusiveStartKey;

do {
if (!exclusiveStartKey.empty())

{

request.SetExclusiveStartKey(exclusiveStartKey);

exclusiveStartKey.clear();

}

// Perform Query operation.

const Aws::DynamoDB: :Model: :QueryOutcome &outcome =

dynamoClient.Query(request);
if (outcome.IsSuccess()) {

// Reference the retrieved items.

const Aws::Vector<Aws::Map<Aws::String,

Aws: :DynamoDB: :Model: :AttributeValue>> &items = outcome.GetResult().GetItems();

if (litems.empty()) {
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std::cout << "Number of items retrieved from Query: " <<
items.size()
<< std::endl;
// Iterate each item and print.
for (const auto &item: items) {
std::cout
<<
UE R SR SR EEEEEEEEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE LA
<< std::endl;
// Output each retrieved field and its value.
for (const auto &i: item)

std::cout << i.first << ": " << i.second.GetS() <<
std::endl;
}
}
else {
std::cout << "No item found in table: " << tableName << std::endl;
}
exclusiveStartKey = outcome.GetResult().GetLastEvaluatedKey();
}
else {

std::cerr << "Failed to Query items: " <<
outcome.GetError().GetMessage();

result = false;

break;

}
} while (!exclusiveStartKey.empty());

return result;

- API M| HE = AWS SDK for C++ API & ZX2| QueryE & Z M.
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//! Scan an Amazon DynamoDB table.
Al
\sa scanTable()
\param tableName: Name for the DynamoDB table.
\param projectionExpression: An optional projection expression, ignored if empty.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

bool AwsDoc::DynamoDB::scanTable(const Aws::String &tableName,
const Aws::String &projectionExpression,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);
Aws: :DynamoDB: :Model: :ScanRequest request;
request.SetTableName(tableName);

if (!projectionExpression.empty())
request.SetProjectionExpression(projectionExpression);

Aws: :Vector<Aws: :Map<Aws::String, Aws::DynamoDB::Model::AttributeValue>>
all_items;
Aws: :Map<Aws::String, Aws::DynamoDB: :Model: :AttributeValue>
last_evaluated_key; // Used for pagination;
do {
if (!last_evaluated_key.empty()) {
request.SetExclusiveStartKey(last_evaluated_key);
}
const Aws::DynamoDB: :Model::ScanOutcome &outcome =
dynamoClient.Scan(request);
if (outcome.IsSuccess()) {
// Reference the retrieved items.
const Aws::Vector<Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue>> &items = outcome.GetResult().GetItems();
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all_items.insert(all_items.end(), items.begin(), items.end());

last_evaluated_key = outcome.GetResult().GetLastEvaluatedKey();

}
else {
std::cerr << "Failed to Scan items: " << outcome.GetError().GetMessage()
<< std::endl;
return false;
}

} while (!last_evaluated_key.empty());

if (lall_items.empty()) {
std::cout << "Number of items retrieved from scan: " << all_items.size()
<< std::endl;
// Iterate each item and print.
for (const Aws::Map<Aws::String, Aws::DynamoDB::Model::AttributeValue>
gitemMap: all_items) {
Std: 2C0ut << MWhkkkhkhhkhhhhhhhhdhhdhhhhdhhdhhhhdhhdhhhhdhhdrhdrdrhdrhixlt
<< std::endl;
// Output each retrieved field and its value.
for (const auto &itemEntry: itemMap)
std::cout << itemEntry.first << ": " << itemEntry.second.GetS()
<< std::endl;

}
}
else {

std::cout << "No items found in table: " << tableName << std::endl;
}

return true;
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//! Update an Amazon DynamoDB table item.

/*!

\sa updateltem()

\param
\param
\param
\param
\param
\param

*/

tableName: The table name.

partitionKey: The partition key.
partitionValue: The value for the partition key.
attributeKey: The key for the attribute to be updated.
attributeValue: The value for the attribute to be updated.
clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

* The example code only sets/updates an attribute value. It processes
* the attribute value as a string, even if the value could be interpreted

* as a number. Also, the example code does not remove an existing attribute

*  from

*/

the key value.

bool AwsDoc::DynamoDB: :updateItem(const

const
const
const
const
const

&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws:
Aws :
Aws:
Aws :
Aws:
Aws :

:String
:String
:String
:String
:String
:Client

// *** Define UpdateItem request arguments.
// Define TableName argument.
Aws: :DynamoDB: :Model: :UpdateItemRequest request;
request.SetTableName(tableName);

// Define KeyName argument.

&tableName,
&partitionKey,
&partitionValue,
&attributeKey,
&attributeValue,
::ClientConfiguration
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Aws: :DynamoDB: :Model: :AttributeValue attribValue;
attribValue.SetS(partitionValue);
request.AddKey(partitionKey, attribValue);

// Construct the SET update expression argument.
Aws::String update_expression("SET #a = :valueA");
request.SetUpdateExpression(update_expression);

// Construct attribute name argument.

Aws: :Map<Aws::String, Aws::String> expressionAttributeNames;
expressionAttributeNames["#a"] = attributeKey;
request.SetExpressionAttributeNames(expressionAttributeNames);

// Construct attribute value argument.

Aws: :DynamoDB: :Model: :AttributeValue attributeUpdatedValue;

attributeUpdatedValue.SetS(attributeValue);

Aws: :Map<Aws::String, Aws::DynamoDB::Model::AttributeValue>
expressionAttributeValues;

expressionAttributeValues[":valueA"] = attributeUpdatedValue;

request.SetExpressionAttributeValues(expressionAttributeValues);

// Update the item.
const Aws::DynamoDB: :Model: :UpdateItemOutcome &outcome =
dynamoClient.UpdateItem(
request);
if (outcome.IsSuccess()) {
std::cout << "Item was updated" << std::endl;
} else {
std::cerr << outcome.GetError().GetMessage() << std::endl;
return false;

return waitTableActive(tableName, dynamoClient);

Elo|E 0| &dstE mntx| ch7lste 2 =Lt

//' Query a newly created DynamoDB table until it is active.
&

\sa waitTableActive()

\param waitTableActive: The DynamoDB table's name.

\param dynamoClient: A DynamoDB client.
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\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::waitTableActive(const Aws::String &tableName,

const Aws::DynamoDB: :DynamoDBClient
&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model: :DescribeTableOutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();

if (Aws::DynamoDB: :Model::TableStatus::ACTIVE != status) {
std::this_thread::sleep_for(std::chrono::seconds(l));

}
else {
return true;
}
}
else {
std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;
}
count++;

}

return false;
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//! Update a DynamoDB table.
/5
\sa updateTable()
\param tableName: Name for the DynamoDB table.
\param readCapacity: Provisioned read capacity.
\param writeCapacity: Provisioned write capacity.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB: :updateTable(const Aws::String &tableName,
long long readCapacity, long long writeCapacity,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

std::cout << "Updating " << tableName << " with new provisioned throughput

values"
<< std::endl;
std::cout << "Read capacity : " << readCapacity << std::endl;
std::cout << "Write capacity: " << writeCapacity << std::endl;

Aws: :DynamoDB: :Model: :UpdateTableRequest request;
Aws: :DynamoDB: :Model: :ProvisionedThroughput provisionedThroughput;

provisionedThroughput.WithReadCapacityUnits(readCapacity).WithWriteCapacityUnits(
writeCapacity);

request.WithProvisionedThroughput(provisionedThroughput).WithTableName(tableName);

const Aws::DynamoDB: :Model: :UpdateTableOutcome &outcome =
dynamoClient.UpdateTable(
request);
if (outcome.IsSuccess()) {
std::cout << "Successfully updated the table." << std::endl;
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} else {
const Aws::DynamoDB: :DynamoDBError &error = outcome.GetError();
if (error.GetErrorType() == Aws::DynamoDB: :DynamoDBErrors: :VALIDATION &&
error.GetMessage().find("The provisioned throughput for the table will
not change") != std::string::npos) {
std::cout << "The provisioned throughput for the table will not change."
<< std::endl;
} else {
std::cerr << outcome.GetError().GetMessage() << std::endl;
return false;

return waitTableActive(tableName, dynamoClient);

Eflo|£0| &d3tE W7t X| CH7|5tE 2 EILICE

//! Query a newly created DynamoDB table until it is active.
/%!
\sa waitTableActive()
\param waitTableActive: The DynamoDB table's name.
\param dynamoClient: A DynamoDB client.
\return bool: Function succeeded.
*/
bool AwsDoc: :DynamoDB: :waitTableActive(const Aws::String &tableName,
const Aws::DynamoDB: :DynamoDBClient

&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model: :DescribeTableOutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();
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if (Aws::DynamoDB: :Model: :TableStatus::ACTIVE != status) {
std::this_thread::sleep_for(std::chrono::seconds(1l));

}
else {
return true;
}
}
else {
std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;
}
count++;

}

return false;
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* Amazon Rekognition
« Amazon S3
* Amazon SNS
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Aws: :Client::ClientConfiguration clientConfig;
// 1. Create a table. (CreateTable)
if (AwsDoc::DynamoDB: :createMoviesDynamoDBTable(clientConfig)) {

AwsDoc: :DynamoDB: : partiqlBatchExecuteScenario(clientConfig);

// 7. Delete the table. (DeleteTable)
AwsDoc: :DynamoDB: :deleteMoviesDynamoDBTable(clientConfig);

//! Scenario to modify and query a DynamoDB table using PartiQL batch statements.
s

\sa partiqlBatchExecuteScenario()

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/
bool AwsDoc: :DynamoDB: :partiqlBatchExecuteScenario(

const Aws::Client::ClientConfiguration &clientConfiguration) {
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// 2

Aws:

std:
std:
std:
std:
Aws:
do {

")),

} wh

std:

. Add multiple movies using "Insert" statements. (BatchExecuteStatement)
:DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

:vector<Aws::String> titles;
:vector<float> ratings;
:vector<int> years;
:vector<Aws::String> plots;
:String doAgain = "n";

Aws::String aTitle = askQuestion(

"Enter the title of a movie you want to add to the table: ");
titles.push_back(aTitle);
int aYear = askQuestionForInt("What year was it released? ");
years.push_back(aYear);
float aRating = askQuestionForFloatRange(

"On a scale of 1 - 10, how do you rate it? ",

1, 10);
ratings.push_back(aRating);
Aws::String aPlot = askQuestion("Summarize the plot for me: ");
plots.push_back(aPlot);

doAgain = askQuestion(Aws::String("Would you like to add more movies? (y/n)
ile (doAgain == "y");
:cout << "Adding " << titles.size()

<< (titles.size() == 1 ? " movie " : " movies ")
<< "to the table using a batch \"INSERT\" statement." << std::endl;

Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());

std::stringstream sqlStream;

sqlStream << "INSERT INTO \"" << MOVIE_TABLE_NAME << "\" VALUE {'"
<< TITLE_KEY << "': ?, '" << YEAR_KEY << "': ?, '"
<< INFO_KEY << "': ?}";

std::string sql(sqlStream.str());

for (size_t i = @; i < statements.size(); ++i) {
statements[i].SetStatement(sql);
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Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));

// Create attribute for the info map.
Aws: :DynamoDB: :Model: :AttributeValue infoMapAttribute;

std: :shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> ratingAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
ratingAttribute->SetN(ratings[i]);
infoMapAttribute.AddMEntry(RATING_KEY, ratingAttribute);

std: :shared_ptr<Aws::DynamoDB: :Model: :AttributeValue> plotAttribute =
Aws: :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
plotAttribute->SetS(plots[i]);
infoMapAttribute.AddMEntry(PLOT_KEY, plotAttribute);
attributes.push_back(infoMapAttribute);
statements[i].SetParameters(attributes);

Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;

request.SetStatements(statements);

Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(

request);
if ('outcome.IsSuccess()) {
std::cerr << "Failed to add the movies: " <<

outcome.GetError().GetMessage()
<< std::endl;
return false;

std::cout << "Retrieving the movie data with a batch \"SELECT\" statement."
<< std::endl;

// 3. Get the data for multiple movies using "Select" statements.
(BatchExecuteStatement)
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{
Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());
std::stringstream sqlStream;
sqlStream << "SELECT * FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=7?";

std::string sql(sqlStream.str());

for (size_t i = @; i < statements.size(); ++i) {
statements[i].SetStatement(sql);
Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));
statements[i].SetParameters(attributes);

Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;
request.SetStatements(statements);

Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(
request);
if (outcome.IsSuccess()) {
const Aws::DynamoDB: :Model: :BatchExecuteStatementResult &result =
outcome.GetResult();

const Aws::Vector<Aws::DynamoDB: :Model: :BatchStatementResponse>
&responses = result.GetResponses();

for (const Aws::DynamoDB::Model: :BatchStatementResponse &response:
responses) {
const Aws::Map<Aws::String, Aws::DynamoDB: :Model: :AttributeValue>
&item = response.GetItem();

printMovieInfo(item);

}
else {
std::cerr << "Failed to retrieve the movie information:
<< outcome.GetError().GetMessage() << std::endl;
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return false;

// 4. Update the data for multiple movies using "Update" statements.
(BatchExecuteStatement)

for (size_t i = 0; i < titles.size(); ++i) {
ratings[i] = askQuestionForFloatRange(
Aws::String("\nLet's update your the movie, \"") + titles[i] +
".\nYou rated it " + std::to_string(ratings[i])
+ ", what new rating would you give it? ", 1, 10);

}

std::cout << "Updating the movie with a batch \"UPDATE\" statement." <<
std::endl;

{

Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());

std::stringstream sqlStream;

sqlStream << "UPDATE \"" << MOVIE_TABLE_NAME << "\" SET "
<< INFO_KEY << "." << RATING_KEY << "=? WHERE "
<< TITLE_KEY << "=? AND " << YEAR_KEY << "=?";

std::string sql(sqlStream.str());

for (size_t i = @; i < statements.size(); ++i) {
statements[i].SetStatement(sql);

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(

Aws: :DynamoDB: :Model: :AttributeValue().SetN(ratings[i]));
attributes.push_back(

Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));
statements[i].SetParameters(attributes);

Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;
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request.SetStatements(statements);
Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(
request);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to update movie information: "
<< outcome.GetError().GetMessage() << std::endl;
return false;

std::cout << "Retrieving the updated movie data with a batch \"SELECT\"

statement."
<< std::endl;

// 5. Get the updated data for multiple movies using "Select" statements.
(BatchExecuteStatement)
{

Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());
std::stringstream sqlStream;
sqlStream << "SELECT * FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=?";

std::string sql(sqlStream.str());

for (size_t i = 0; i < statements.size(); ++i) {
statements[i].SetStatement(sql);
Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;

attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));
statements[i].SetParameters(attributes);
Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;
request.SetStatements(statements);
Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(

request);
if (outcome.IsSuccess()) {
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const Aws::DynamoDB: :Model: :BatchExecuteStatementResult &result =
outcome.GetResult();

const Aws::Vector<Aws::DynamoDB: :Model: :BatchStatementResponse>
&responses = result.GetResponses();

for (const Aws::DynamoDB: :Model: :BatchStatementResponse &response:

responses) {
const Aws::Map<Aws::String, Aws::DynamoDB::Model::AttributeValue>

&item = response.GetItem();

printMovieInfo(item);

}
}
else {
std::cerr << "Failed to retrieve the movies information: "
<< outcome.GetError().GetMessage() << std::endl;
return false;
}

std::cout << "Deleting the movie data with a batch \"DELETE\" statement."
<< std::endl;

// 6. Delete multiple movies using "Delete" statements. (BatchExecuteStatement)
{
Aws: :Vector<Aws: :DynamoDB: :Model: :BatchStatementRequest> statements(
titles.size());
std::stringstream sqlStream;
sqlStream << "DELETE FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=?";

std::string sql(sqlStream.str());

for (size_t i = 0; i < statements.size(); ++i) {
statements[i].SetStatement(sql);
Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(
Aws: :DynamoDB: :Model: :AttributeValue().SetS(titles[i]));

attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(years[i]));
statements[i].SetParameters(attributes);
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Aws: :DynamoDB: :Model: :BatchExecuteStatementRequest request;
request.SetStatements(statements);

Aws: :DynamoDB: :Model: :BatchExecuteStatementOutcome outcome =
dynamoClient.BatchExecuteStatement(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to delete the movies: "
<< outcome.GetError().GetMessage() << std::endl;
return false;

return true;

//! Create a DynamoDB table to be used in sample code scenarios.
/*!

\sa createMoviesDynamoDBTable()

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::createMoviesDynamoDBTable(

const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

bool movieTableAlreadyExisted = false;

Aws : :DynamoDB: :Model: :CreateTableRequest request;

Aws: :DynamoDB: :Model: :AttributeDefinition yearAttributeDefinition;
yearAttributeDefinition.SetAttributeName(YEAR_KEY);
yearAttributeDefinition.SetAttributeType(

Aws: :DynamoDB: :Model: :ScalarAttributeType::N);
request.AddAttributeDefinitions(yearAttributeDefinition);

Aws: :DynamoDB: :Model: :AttributeDefinition titleAttributeDefinition;
yearAttributeDefinition.SetAttributeName(TITLE_KEY);
yearAttributeDefinition.SetAttributeType(

Aws: :DynamoDB: :Model: :ScalarAttributeType::S);
request.AddAttributeDefinitions(yearAttributeDefinition);
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Aws: :DynamoDB: :Model: : KeySchemaElement yearKeySchema;
yearKeySchema.WithAttributeName(YEAR_KEY).WithKeyType(
Aws: :DynamoDB: :Model: :KeyType: :HASH) ;

request.AddKeySchema(yearKeySchema);

Aws: :DynamoDB: :Model: :KeySchemaElement titleKeySchema;
yearKeySchema.WithAttributeName(TITLE_KEY).WithKeyType(
Aws: :DynamoDB: :Model: : KeyType: : RANGE) ;

request.AddKeySchema(yearKeySchema);

Aws : :DynamoDB: :Model: : ProvisionedThroughput throughput;
throughput.WithReadCapacityUnits(
PROVISIONED_THROUGHPUT_UNITS).WithWriteCapacityUnits(
PROVISIONED_THROUGHPUT_UNITS);
request.SetProvisionedThroughput(throughput);
request.SetTableName(MOVIE_TABLE_NAME);

std::cout << "Creating table '" << MOVIE_TABLE_NAME << "'..." << std
const Aws::DynamoDB: :Model::CreateTableOutcome &result =
dynamoClient.CreateTable(
request);
if (!result.IsSuccess()) {
if (result.GetError().GetErrorType() ==
Aws: :DynamoDB: :DynamoDBErrors: : RESOURCE_IN_USE) {
std::cout << "Table already exists." << std::endl;
movieTableAlreadyExisted = true;

}
else {
std::cerr << "Failed to create table: "
<< result.GetError().GetMessage();
return false;
}

// Wait for table to become active.
if (!movieTableAlreadyExisted) {
std::cout << "Waiting for table '" << MOVIE_TABLE_NAME
<< "' to become active...." << std::endl;
if (!AwsDoc::DynamoDB: :waitTableActive(MOVIE_TABLE_NAME,
clientConfiguration)) {
return false;

::endl;
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std::cout << "Table '" << MOVIE_TABLE_NAME << "' created and active."
<< std::endl;

return true;

//! Delete the DynamoDB table used for sample code scenarios.
s

\sa deleteMoviesDynamoDBTable()

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.
*/
bool AwsDoc: :DynamoDB: :deleteMoviesDynamoDBTable(

const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :DeleteTableRequest request;
request.SetTableName(MOVIE_TABLE_NAME);

const Aws::DynamoDB: :Model: :DeleteTableOutcome &result =
dynamoClient.DeleteTable(
request);
if (result.IsSuccess()) {
std::cout << "Your table \""
<< result.GetResult().GetTableDescription().GetTableName()
<< " was deleted.\n";

}
else {
std::cerr << "Failed to delete table: " << result.GetError().GetMessage()
<< std::endl;
}

return result.IsSuccess();

//' Query a newly created DynamoDB table until it is active.
7

\sa waitTableActive()

\param waitTableActive: The DynamoDB table's name.

\param dynamoClient: A DynamoDB client.

\return bool: Function succeeded.
*/

bool AwsDoc::DynamoDB::waitTableActive(const Aws::String &tableName,
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const Aws::DynamoDB: :DynamoDBClient
&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model: :DescribeTableQutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();

if (Aws::DynamoDB: :Model: :TableStatus::ACTIVE != status) {
std::this_thread::sleep_for(std::chrono::seconds(1l));

}
else {
return true;
}
}
else {
std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;
}
count++;

}

return false;
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// 1. Create a table. (CreateTable)
if (AwsDoc::DynamoDB: :createMoviesDynamoDBTable(clientConfig)) {

AwsDoc: :DynamoDB: : partiqlExecuteScenario(clientConfig);

// 7. Delete the table. (DeleteTable)
AwsDoc: :DynamoDB: :deleteMoviesDynamoDBTable(clientConfig);

//! Scenario to modify and query a DynamoDB table using single PartiQL statements.

i
\sa partiqlExecuteScenario()
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/

bool

AwsDoc: :DynamoDB: :partiqlExecuteScenario(
const Aws::Client::ClientConfiguration &clientConfiguration) {

Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

// 2. Add a new movie using an "Insert" statement. (ExecuteStatement)

Aws::String title;
float rating;

int year;
Aws::String plot;
{

title = askQuestion(
"Enter the title of a movie you want to add to the table: ");

year = askQuestionForInt("What year was it released? ");

419
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rating = askQuestionForFloatRange("On a scale of 1 - 10, how do you rate it?

1, 10);
plot = askQuestion("Summarize the plot for me: ");

Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;
std::stringstream sqlStream;
sqlStream << "INSERT INTO \"" << MOVIE_TABLE_NAME << "\" VALUE {'"
<< TITLE_KEY << "': ?, '" << YEAR_KEY << "': ?, '"
<< INFO_KEY << "': ?3}";

request.SetStatement(sqlStream.str());

// Create the parameter attributes.

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));

Aws: :DynamoDB: :Model: :AttributeValue infoMapAttribute;

std::shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> ratingAttribute =
Aws : :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
ratingAttribute->SetN(rating);
infoMapAttribute.AddMEntry(RATING_KEY, ratingAttribute);

std::shared_ptr<Aws: :DynamoDB: :Model: :AttributeValue> plotAttribute =
Aws : :MakeShared<Aws: :DynamoDB: :Model: :AttributeValue>(
ALLOCATION_TAG.c_str());
plotAttribute->SetS(plot);
infoMapAttribute.AddMEntry(PLOT_KEY, plotAttribute);
attributes.push_back(infoMapAttribute);
request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to add a movie: " <<
outcome.GetError().GetMessage()
<< std::endl;
return false;
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}

std::cout << "\nAdded '" << title << "' to '" << MOVIE_TABLE_NAME << "' "
<< std::endl;

// 3. Get the data for the movie using a "Select" statement. (ExecuteStatement)
{
Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;
std::stringstream sqlStream;
sqlStream << "SELECT * FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=?";

request.SetStatement(sqlStream.str());

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));
request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to retrieve movie information: "
<< outcome.GetError().GetMessage() << std::endl;
return false;
}
else {
// Print the retrieved movie information.
const Aws::DynamoDB: :Model::ExecuteStatementResult &result =
outcome.GetResult();

const Aws::Vector<Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue>> &items = result.GetItems();

if (items.size() == 1) {
printMovieInfo(items[0@]);

}
else {
std::cerr << "Error: " << items.size() << " movies were retrieved. "
<< " There should be only one movie." << std::endl;
}
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}

// 4. Update the data for the movie using an "Update" statement.
(ExecuteStatement)

{

rating = askQuestionForFloatRange(
Aws::String("\nLet's update your movie.\nYou rated it ") +
std::to_string(rating)
+ ", what new rating would you give it? ", 1, 10);

Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;

std::stringstream sqlStream;

sqlStream << "UPDATE \"" << MOVIE_TABLE_NAME << "\" SET "
<< INFO_KEY << "." << RATING_KEY << "=? WHERE "
<< TITLE_KEY << "=? AND " << YEAR_KEY << "=?";

request.SetStatement(sqlStream.str());

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(rating));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));

request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);

if ('outcome.IsSuccess()) {
std::cerr << "Failed to update a movie: "
<< outcome.GetError().GetMessage();
return false;

std::cout << "\nUpdated '" << title << "' with new attributes:" << std::endl;

// 5. Get the updated data for the movie using a "Select" statement.
(ExecuteStatement)
{
Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;
std::stringstream sqlStream;
sqlStream << "SELECT * FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "

AlLt2|2 422



AWS SDK for C++ JHeER 7Hol=

<< TITLE_KEY << "=? and " << YEAR_KEY << "=?";
request.SetStatement(sqlStream.str());

Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));
request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to retrieve the movie information: "
<< outcome.GetError().GetMessage() << std::endl;
return false;
}
else {
const Aws::DynamoDB: :Model: :ExecuteStatementResult &result =
outcome.GetResult();

const Aws::Vector<Aws::Map<Aws::String,
Aws: :DynamoDB: :Model: :AttributeValue>> &items = result.GetItems();

if (items.size() == 1) {
printMovieInfo(items[0Q]);

}
else {
std::cerr << "Error: " << items.size() << " movies were retrieved. "
<< " There should be only one movie." << std::endl;
}

std::cout << "Deleting the movie" << std::endl;

// 6. Delete the movie using a "Delete" statement. (ExecuteStatement)
{
Aws: :DynamoDB: :Model: :ExecuteStatementRequest request;
std::stringstream sqlStream;
sqlStream << "DELETE FROM \"" << MOVIE_TABLE_NAME << "\" WHERE "
<< TITLE_KEY << "=? and " << YEAR_KEY << "=7?";

request.SetStatement(sqlStream.str());
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Aws: :Vector<Aws: :DynamoDB: :Model: :AttributeValue> attributes;
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetS(title));
attributes.push_back(Aws: :DynamoDB: :Model: :AttributeValue().SetN(year));
request.SetParameters(attributes);

Aws: :DynamoDB: :Model: :ExecuteStatementOutcome outcome =
dynamoClient.ExecuteStatement(
request);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to delete the movie: "
<< outcome.GetError().GetMessage() << std::endl;
return false;

std::cout << "Movie successfully deleted." << std::endl;
return true;

//! Create a DynamoDB table to be used in sample code scenarios.
/*!

\sa createMoviesDynamoDBTable()

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.
*/
bool AwsDoc::DynamoDB::createMoviesDynamoDBTable(

const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws: :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

bool movieTableAlreadyExisted = false;

Aws : :DynamoDB: :Model: :CreateTableRequest request;

Aws: :DynamoDB: :Model: :AttributeDefinition yearAttributeDefinition;
yearAttributeDefinition.SetAttributeName(YEAR_KEY);
yearAttributeDefinition.SetAttributeType(

Aws: :DynamoDB: :Model: :ScalarAttributeType::N);
request.AddAttributeDefinitions(yearAttributeDefinition);

Aws: :DynamoDB: :Model: :AttributeDefinition titleAttributeDefinition;
yearAttributeDefinition.SetAttributeName(TITLE_KEY);
yearAttributeDefinition.SetAttributeType(
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Aws: :DynamoDB: :Model: :ScalarAttributeType::S);
request.AddAttributeDefinitions(yearAttributeDefinition);

Aws : :DynamoDB: :Model: : KeySchemaElement yearKeySchema;
yearKeySchema.WithAttributeName(YEAR_KEY).WithKeyType(
Aws: :DynamoDB: :Model: :KeyType: :HASH) ;

request.AddKeySchema(yearKeySchema);

Aws: :DynamoDB: :Model: :KeySchemaElement titleKeySchema;
yearKeySchema.WithAttributeName(TITLE_KEY).WithKeyType(
Aws: :DynamoDB: :Model: : KeyType: : RANGE) ;

request.AddKeySchema(yearKeySchema);

Aws : :DynamoDB: :Model: : ProvisionedThroughput throughput;
throughput.WithReadCapacityUnits(
PROVISIONED_THROUGHPUT_UNITS).WithWriteCapacityUnits(
PROVISIONED_THROUGHPUT_UNITS);
request.SetProvisionedThroughput(throughput);
request.SetTableName(MOVIE_TABLE_NAME);

std::cout << "Creating table '" << MOVIE_TABLE_NAME << "'..." << std
const Aws::DynamoDB: :Model::CreateTableOutcome &result =
dynamoClient.CreateTable(
request);
if (!result.IsSuccess()) {
if (result.GetError().GetErrorType() ==
Aws: :DynamoDB: :DynamoDBErrors: : RESOURCE_IN_USE) {
std::cout << "Table already exists." << std::endl;
movieTableAlreadyExisted = true;

}
else {
std::cerr << "Failed to create table: "
<< result.GetError().GetMessage();
return false;
}

// Wait for table to become active.
if (!movieTableAlreadyExisted) {
std::cout << "Waiting for table '" << MOVIE_TABLE_NAME
<< "' to become active...." << std::endl;
if (!AwsDoc::DynamoDB: :waitTableActive(MOVIE_TABLE_NAME,
clientConfiguration)) {

::endl;
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return false;
}
std::cout << "Table '" << MOVIE_TABLE_NAME << "' created and active."
<< std::endl;

return true;

//! Delete the DynamoDB table used for sample code scenarios.
s

\sa deleteMoviesDynamoDBTable()

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.
*/
bool AwsDoc: :DynamoDB: :deleteMoviesDynamoDBTable(

const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws : :DynamoDB: :DynamoDBClient dynamoClient(clientConfiguration);

Aws: :DynamoDB: :Model: :DeleteTableRequest request;
request.SetTableName(MOVIE_TABLE_NAME);

const Aws::DynamoDB: :Model: :DeleteTableOutcome &result =
dynamoClient.DeleteTable(
request);
if (result.IsSuccess()) {
std::cout << "Your table \""
<< result.GetResult().GetTableDescription().GetTableName()
<< " was deleted.\n";

}
else {
std::cerr << "Failed to delete table: " << result.GetError().GetMessage()
<< std::endl;
}

return result.IsSuccess();

//' Query a newly created DynamoDB table until it is active.
7

\sa waitTableActive()

\param waitTableActive: The DynamoDB table's name.

\param dynamoClient: A DynamoDB client.

\return bool: Function succeeded.
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*/
bool AwsDoc::DynamoDB::waitTableActive(const Aws::String &tableName,
const Aws::DynamoDB: :DynamoDBClient

&dynamoClient) {

// Repeatedly call DescribeTable until table is ACTIVE.
const int MAX_QUERIES = 20;

Aws: :DynamoDB: :Model: :DescribeTableRequest request;
request.SetTableName(tableName);

int count = 0;
while (count < MAX_QUERIES) {
const Aws::DynamoDB: :Model: :DescribeTableQutcome &result =
dynamoClient.DescribeTable(
request);
if (result.IsSuccess()) {
Aws: :DynamoDB: :Model: :TableStatus status =
result.GetResult().GetTable().GetTableStatus();

if (Aws::DynamoDB: :Model: :TableStatus::ACTIVE != status) {
std::this_thread::sleep_for(std::chrono::seconds(1l));

}
else {
return true;
}
}
else {
std::cerr << "Error DynamoDB::waitTableActive "
<< result.GetError().GetMessage() << std::endl;
return false;
}
count++;

}

return false;

« APl M5 ME = AWS SDK for C++ API £ X O] ExecuteStatementE & X 5HA| 2.
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CMakelLists.txt CMake I}t o| I = Q|L|C}.

# Set the minimum required version of CMake for this project.
cmake_minimum_required(VERSION 3.13)

# Set the AWS service components used by this project.
set (SERVICE_COMPONENTS ec2)

# Set this project's name.
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project("hello_ec2")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
list (APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
find_package (AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})

if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # If you are building from the command line, you
may need to uncomment this
# and set the proper subdirectory to the
executables' location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS ""
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_ec2.cpp)

target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK_LIBRARIES})

#include <aws/core/Aws.h>
#include <aws/ec2/EC2Client.h>
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#include <aws/ec2/model/DescribeInstancesRequest.h>
#include <iomanip>
#include <iostream>

/*
* A "Hello EC2" starter application which initializes an Amazon Elastic Compute
Cloud (Amazon EC2) client and describes
* the Amazon EC2 instances.

*

* main function

*

* Usage: 'hello_ec2'

*

*/

int main(int argc, char **argv) {
(void)argc;
(void)argv;

Aws: :SDKOptions options;
// Optionally change the log level for debugging.
// options.loggingOptions.loglLevel = Utils::Logging::LoglLevel: :Debug;
Aws::InitAPI(options); // Should only be called once.
int result = 0;
{
Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws::EC2::EC2Client ec2Client(clientConfig);
Aws: :EC2::Model: :DescribelnstancesRequest request;
bool header = false;
bool done = false;
while (!done) {
Aws: :EC2::Model: :DescribeInstancesOutcome outcome =
ec2Client.DescribelInstances(request);
if (outcome.IsSuccess()) {
if ('header) {
std::cout << std::left <<
std::setw(48) << "Name" <<
std::setw(20) << "ID" <<
std::setw(25) << "Ami" <<
std::setw(1l5) << "Type" <<
std::setw(15) << "State" <<
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std::setw(1l5) << "Monitoring" << std::endl;
header = true;

const std::vector<Aws::EC2::Model::Reservation> &reservations =
outcome.GetResult().GetReservations();

for (const auto &reservation: reservations) {
const std::vector<Aws::EC2::Model::Instance> &instances =
reservation.GetInstances();
for (const auto &instance: instances) {
Aws::String instanceStateString =

Aws::EC2::Model: :InstanceStateNameMapper: :GetNameForInstanceStateName(
instance.GetState().GetName());

Aws::String typeString =

Aws: :EC2::Model: :InstanceTypeMapper: :GetNameForInstanceType(
instance.GetInstanceType());

Aws::String monitorString =

Aws::EC2::Model: :MonitoringStateMapper: :GetNameForMonitoringState(
instance.GetMonitoring().GetState());
Aws::String name = "Unknown";

const std::vector<Aws::EC2::Model::Tag> &tags =
instance.GetTags();
auto namelter = std::find_if(tags.cbegin(), tags.cend(),
[J(const Aws::EC2::Model::Tag
&tag) {
return tag.GetKey() ==
"Name";
1);
if (namelter != tags.cend()) {
name = namelter->GetValue();
}
std::cout <<
std::setw(48) << name <<
std::setw(20) << instance.GetInstanceId() <<
std::setw(25) << instance.GetImageId() <<
std::setw(1l5) << typeString <<
std::setw(1l5) << instanceStateString <<
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std::setw(15) << monitorString << std::endl;

if (loutcome.GetResult().GetNextToken().empty()) {
request.SetNextToken(outcome.GetResult().GetNextToken());

} else {
done = true;

}

} else {
std::cerr << "Failed to describe EC2 instances:" <<
outcome.GetError().GetMessage() << std::endl;
result = 1;
break;

Aws : :ShutdownAPI(options); // Should only be called once.
return result;
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//! Allocate an Elastic IP address and associate it with an Amazon Elastic Compute

Cloud
//' (Amazon EC2) instance.
/*!

\param instanceID: An EC2 instance ID.
\param[out] publicIPAddress: String to return the public IP address.
\param[out] allocationID: String to return the allocation ID.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::allocateAndAssociateAddress(const Aws::String &instanceld,
Aws::String &publicIPAddress,
Aws::String &allocationlID,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model::AllocateAddressRequest request;
request.SetDomain(Aws::EC2: :Model: :DomainType: :vpc);

const Aws::EC2::Model::AllocateAddressOutcome outcome =
ec2Client.AllocateAddress(request);
if ('outcome.IsSuccess()) {
std::cerr << "Failed to allocate Elastic IP address:" <<
outcome.GetError().GetMessage() << std::endl;
return false;
}
const Aws::EC2::Model::AllocateAddressResponse &response = outcome.GetResult();
allocationID = response.GetAllocationId();
publicIPAddress = response.GetPublicIp();

return true;
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Aws::EC2::EC2Client ec2Client(clientConfiguration);

//! Associate an Elastic IP address with an EC2 instance.
/*)
\param instanceId: An EC2 instance ID.
\param allocationId: An Elastic IP allocation ID.
\param[out] associationID: String to receive the association ID.
\param clientConfiguration: AWS client configuration.
\return bool: True if the address was associated with the instance; otherwise,

false.

*/

bool AwsDoc::EC2::associateAddress(const Aws::String &instanceld, const Aws::String
&allocationId,

Aws::String &associationlID,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws: :EC2::Model: :AssociateAddressRequest request;
request.SetInstanceld(instanceld);
request.SetAllocationId(allocationId);

Aws::EC2::Model: :AssociateAddressOutcome outcome =
ec2Client.AssociateAddress(request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to associate address " << allocationId <<
" with instance " << instanceld << ": " <<
outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully associated address " << allocationId <<
" with instance " << instanceld << std::endl;

associationID = outcome.GetResult().GetAssociationId();
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return outcome.IsSuccess();
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//' Authorize ingress to an Amazon Elastic Compute Cloud (Amazon EC2) group.

/*)
\param groupID: The EC2 group ID.
\param clientConfiguration: The ClientConfiguration object.
\return bool: True if the operation was successful, false otherwise.
*/
bool

AwsDoc: :EC2: :authorizeSecurityGroupIngress(const Aws::String &groupID,
const Aws::Client::ClientConfiguration

&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :AuthorizeSecurityGroupIngressRequest
authorizeSecurityGroupIngressRequest;

authorizeSecurityGroupIngressRequest.SetGroupId(groupID);

buildSampleIngressRule(authorizeSecurityGroupIngressRequest);

Aws::EC2::Model: :AuthorizeSecurityGroupIngressOutcome

authorizeSecurityGroupIngressOutcome =

ec2Client.AuthorizeSecurityGroupIngress(authorizeSecurityGroupIngressRequest);

if (authorizeSecurityGroupIngressOutcome.IsSuccess()) {
std::cout << "Successfully authorized security group ingress." << std::endl;
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} else {
std::cerr << "Error authorizing security group ingress:
<< authorizeSecurityGroupIngressOutcome.GetError().GetMessage() <<

std::endl;
}

return authorizeSecurityGroupIngressOutcome.IsSuccess();

[}

fjo
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//! Build a sample ingress rule.
s
\param authorize_request: An 'AuthorizeSecurityGroupIngressRequest' instance.
\return void:
*/
void buildSampleIngressRule(
Aws: :EC2: :Model: :AuthorizeSecurityGroupIngressRequest &authorize_request) {
Aws::String ingressIPRange = "203.0.113.0/24"; // Configure this for your
allowed IP range.
Aws::EC2::Model::IpRange ip_range;
ip_range.SetCidrIp(ingressIPRange);

Aws::EC2::Model: :IpPermission permissionl;
permissionl.SetIpProtocol("tcp");
permissionl.SetToPort(80);
permissionl.SetFromPort(80);
permissionl.AddIpRanges(ip_range);

authorize_request.AddIpPermissions(permissionl);
Aws::EC2::Model: :IpPermission permission2;
permission2.SetIpProtocol("tcp");
permission2.SetToPort(22);
permission2.SetFromPort(22);

permission2.AddIpRanges(ip_range);

authorize_request.AddIpPermissions(permission2);
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//! Create an Amazon Elastic Compute Cloud (Amazon EC2) instance key pair.
7
\param keyPairName: A name for a key pair.
\param keyFilePath: File path where the credentials are stored. Ignored if it is
an empty string;
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/
bool AwsDoc::EC2::createKeyPair(const Aws::String &keyPairName, const Aws::String
&keyFilePath,

const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model::CreateKeyPairRequest request;
request.SetKeyName(keyPairName);

Aws::EC2::Model: :CreateKeyPairOutcome outcome =
ec2Client.CreateKeyPair(request);
if (!outcome.IsSuccess()) {
std::cerr << "Failed to create key pair - " << keyPairName << ". " <<
outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully created key pair named " <<
keyPairName << std::endl;
if (!keyFilePath.empty()) {
std::ofstream keyFile(keyFilePath.c_stx());
keyFile << outcome.GetResult().GetKeyMaterial();
keyFile.close();
std::cout << "Keys written to the file " <<
keyFilePath << std::endl;
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return outcome.IsSuccess();
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//! Create a security group.
s
\param groupName: A security group name.
\param description: A description.
\param vpcID: A virtual private cloud (VPC) ID.
\param[out] groupIDResult: A string to receive the group ID.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::createSecurityGroup(const Aws::String &groupName,
const Aws::String &description,
const Aws::String &vpclID,
ws::String &groupIDResult,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :CreateSecurityGroupRequest request;

request.SetGroupName(groupName);

£
e

438


https://docs.aws.amazon.com/goto/SdkForCpp/ec2-2016-11-15/CreateKeyPair
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/cpp/example_code/ec2#code-examples

AWS SDK for C++ JHeER 7Hol=

request.SetDescription(description);
request.SetVpcId(vpcID);

const Aws::EC2::Model::CreateSecurityGroupOutcome outcome =
ec2Client.CreateSecurityGroup(request);

if (!outcome.IsSuccess()) {
std::cerr << "Failed to create security group:" <<

outcome.GetError().GetMessage() << std::endl;
return false;

std::cout << "Successfully created security group named " << groupName <<
std::endl;

groupIDResult = outcome.GetResult().GetGroupId();

return true;
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//! Add or overwrite only the specified tags for the specified Amazon Elastic
Compute Cloud (Amazon EC2) resource or resources.
/*!
\param resources: The resources for the tags.
\param tags: Vector of tags.
\param clientConfiguration: AWS client configuration.
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\return bool: Function succeeded.
*/
bool AwsDoc::EC2::createTags(const Aws::Vector<Aws::String> &resources,
const Aws::Vector<Aws::EC2::Model::Tag> &tags,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :CreateTagsRequest createTagsRequest;
createTagsRequest.SetResources(resources);
createTagsRequest.SetTags(tags);

Aws::EC2::Model: :CreateTagsOutcome outcome =
ec2Client.CreateTags(createTagsRequest);

if (outcome.IsSuccess()) {

std::cout << "Successfully created tags for resources" << std::endl;
} else {
std::cerr << "Failed to create tags for resources, " <<
outcome.GetError().GetMessage() << std::endl;

}

return outcome.IsSuccess();
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//! Delete an Amazon Elastic Compute Cloud (Amazon EC2) instance key pair.
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\param keyPairName: A name for a key pair.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.

*/

bool AwsDoc::EC2::deleteKeyPair(const Aws::String &keyPairName,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DeleteKeyPairRequest request;

request.SetKeyName(keyPairName);
const Aws::EC2::Model::DeleteKeyPairOutcome outcome = ec2Client.DeleteKeyPair(
request);

if (loutcome.IsSuccess()) {
std::cerr << "Failed to delete key pair " << keyPairName <<
":" << outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully deleted key pair named " << keyPairName <<
std::endl;

return outcome.IsSuccess();
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//! Delete a security group.
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/2
\param securityGroupID: A security group ID.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::deleteSecurityGroup(const Aws::String &securityGrouplID,
const Aws::Client::ClientConfiguration

&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DeleteSecurityGroupRequest request;

request.SetGroupId(securityGroupID);
Aws::EC2::Model: :DeleteSecurityGroupOutcome outcome =
ec2Client.DeleteSecurityGroup(request);

if ('outcome.IsSuccess()) {
std::cerr << "Failed to delete security group " << securityGroupID <<
":" << outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully deleted security group " << securityGroupID <<
std::endl;

return outcome.IsSuccess();
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//' Describe all Elastic IP addresses.
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s
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::describeAddresses(
const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DescribeAddressesRequest request;
Aws: :EC2::Model: :DescribeAddressesOutcome outcome =
ec2Client.DescribeAddresses(request);
if (outcome.IsSuccess()) {
std::cout << std::left << std::setw(20) << "InstanceId" <<
std::setw(15) << "Public IP" << std::setw(10) << "Domain" <<
std::setw(30) << "Allocation ID" << std::setw(25) <<
"NIC ID" << std::endl;

const Aws::Vector<Aws::EC2::Model: :Address> &addresses =
outcome.GetResult().GetAddresses();
for (const auto &address: addresses) {
Aws: :String domainString =
Aws: :EC2::Model: :DomainTypeMapper: :GetNameForDomainType(
address.GetDomain());

std::cout << std::left << std::setw(20) <<
address.GetInstanceId() << std::setw(15) <<
address.GetPublicIp() << std::setw(1@) << domainString <<
std::setw(30) << address.GetAllocationId() << std::setw(25)
<< address.GetNetworkInterfaceIld() << std::endl;

}
} else {
std::cerr << "Failed to describe Elastic IP addresses:" <<
outcome.GetError().GetMessage() << std::endl;

return outcome.IsSuccess();
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//! DescribeAvailabilityZones
/o
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
int AwsDoc::EC2::describeAvailabilityZones(const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DescribeAvailabilityZonesRequest request;
Aws::EC2::Model: :DescribeAvailabilityZonesOutcome outcome =
ec2Client.DescribeAvailabilityZones(request);

if (outcome.IsSuccess()) {
std::cout << std::left <<
std::setw(32) << "ZoneName" <<
std::setw(20) << "State" <<
std::setw(32) << "Region" << std::endl;

const auto &zones =
outcome.GetResult().GetAvailabilityZones();

for (const auto &zone: zones) {
Aws::String stateString =

Aws::EC2::Model::AvailabilityZoneStateMapper: :GetNameForAvailabilityZoneState(
zone.GetState());
std::cout << std::left <<

std::setw(32) << zone.GetZoneName() <<
std::setw(20) << stateString <<
std::setw(32) << zone.GetRegionName() << std::endl;

}

} else {
std::cerr << "Failed to describe availability zones:" <<
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outcome.GetError().GetMessage() << std::endl;

return outcome.IsSuccess();

« API M8 HE = AWS SDK for C++ API & Z 9| DescribeAvailabilityZones& & Z3HMIL.

DescribeInstances

C}2 T E o A|= DescribeInstances?| Al g2 EHoiEL|Cl.

SDK for C++
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//! Describe all Amazon Elastic Compute Cloud (Amazon EC2) instances associated with
an account.

Ad
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::describeInstances(
const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws: :EC2::Model: :DescribelnstancesRequest request;
bool header = false;
bool done = false;
while (!done) {
Aws::EC2::Model: :DescribeInstancesOutcome outcome =
ec2Client.DescribelInstances(request);
if (outcome.IsSuccess()) {
if ('header) {
std::cout << std::left <<
std::setw(48) << "Name" <<
std::setw(20) << "ID" <<
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std::setw(25) << "Ami" <<

std::setw(15) << "Type" <<

std::setw(15) << "State" <<

std::setw(15) << "Monitoring" << std::endl;
header = true;

const std::vector<Aws::EC2::Model::Reservation> &reservations =
outcome.GetResult().GetReservations();

for (const auto &reservation: reservations) {
const std::vector<Aws::EC2::Model::Instance> &instances =
reservation.GetInstances();
for (const auto &instance: instances) {
Aws::String instanceStateString =

Aws::EC2::Model: :InstanceStateNameMapper: :GetNameForInstanceStateName(
instance.GetState().GetName());

Aws::String typeString =

Aws::EC2::Model::InstanceTypeMapper: :GetNameForInstanceType(
instance.GetInstanceType());

Aws::String monitorString =

Aws: :EC2::Model: :MonitoringStateMapper: :GetNameForMonitoringState(
instance.GetMonitoring().GetState());
Aws::String name = "Unknown";

const std::vector<Aws::EC2::Model::Tag> &tags =
instance.GetTags();
auto namelter = std::find_if(tags.cbegin(), tags.cend(),
[1(const Aws::EC2::Model::Tag &tag)

return tag.GetKey() == "Name";
1);
if (namelter != tags.cend()) {
name = namelter->GetValue();
}
std::cout <<
std::setw(48) << name <<
std::setw(20) << instance.GetInstanceId() <<
std::setw(25) << instance.GetImageId() <<

bal
-
o}
+

446

il
I



AWS SDK for C++ JHeER 7Hol=

std::setw(1l5) << typeString <<
std::setw(1l5) << instanceStateString <<
std::setw(15) << monitorString << std::endl;

if (loutcome.GetResult().GetNextToken().empty()) {
request.SetNextToken(outcome.GetResult().GetNextToken());
} else {
done = true;
}
} else {
std::cerr << "Failed to describe EC2 instances:" <<
outcome.GetError().GetMessage() << std::endl;
return false;

return true;

« API N8 ME = AWS SDK for C++ APl £ %X 9| Describelnstances & Z35tAM| 2.

DescribeKeyPairs

Ct2 ZE o Al= DescribeKeyPairsQ| At& WS HoiFL|C.
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MEste B HAEML.

//! Describe all Amazon Elastic Compute Cloud (Amazon EC2) instance key pairs.
/%

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/
bool AwsDoc::EC2::describeKeyPairs(
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const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
ws::EC2::Model: :DescribeKeyPairsRequest request;

ws::EC2::Model: :DescribeKeyPairsOutcome outcome =
ec2Client.DescribeKeyPairs(request);
if (outcome.IsSuccess()) {
std::cout << std::left <<
std::setw(32) << "Name" <<
std::setw(64) << "Fingerprint" << std::endl;

const std::vector<Aws::EC2::Model::KeyPairInfo> &key_pairs =
outcome.GetResult().GetKeyPairs();
for (const auto &key_pair: key_pairs) {
std::cout << std::left <<
std::setw(32) << key_pair.GetKeyName() <<
std::setw(64) << key_pair.GetKeyFingerprint() << std::endl;
}
} else {
std::cerr << "Failed to describe key pairs:" <<
outcome.GetError().GetMessage() << std::endl;

return outcome.IsSuccess();

« API M2 HE = AWS SDK for C++ APl & Z 9| DescribeKeyPairsE& & Z35HA|2.

DescribeRegions

CH2 ZE o Al= DescribeRegions@| AFE &S Eo{FLIC)

SDK for C++
(® Note
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//! Describe all Amazon Elastic Compute Cloud (Amazon EC2) Regions.
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s
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::describeRegions(
const Aws::Client::ClientConfiguration &clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :DescribeRegionsRequest request;
Aws::EC2::Model: :DescribeRegionsOutcome outcome =
ec2Client.DescribeRegions(request);
if (outcome.IsSuccess()) {
std::cout << std::left <<
std::setw(32) << "RegionName" <<
std::setw(64) << "Endpoint" << std::endl;

const auto &regions = outcome.GetResult().GetRegions();
for (const auto &region: regions) {
std::cout << std::left <<
std::setw(32) << region.GetRegionName() <<

std::setw(64) << region.GetEndpoint() << std::endl;

}
} else {
std::cerr << "Failed to describe regions:" <<
outcome.GetError().GetMessage() << std::endl;

std::cout << std::endl;

return outcome.IsSuccess();

« API M8 HE = AWS SDK for C++ API & Z 9| DescribeRegionsE & X 5HMIL.

DescribeSecurityGroups
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//! Describe all Amazon Elastic Compute Cloud (Amazon EC2) security groups, or a
specific group.
/o
\param groupID: A group ID, ignored if empty.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::describeSecurityGroups(const Aws::String &grouplID,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :DescribeSecurityGroupsRequest request;

if (!groupID.empty()) {
request.AddGroupIds(groupID);

Aws: :String nextToken;
do {
if (!nextToken.empty()) {
request.SetNextToken(nextToken);

Aws::EC2::Model: :DescribeSecurityGroupsOutcome outcome =
ec2Client.DescribeSecurityGroups(request);
if (outcome.IsSuccess()) {
std::cout << std::left <<

std::setw(32) << "Name" <<
std::setw(30) << "GroupId" <<
std::setw(30) << "VpcId" <<
std::setw(64) << "Description" << std::endl;

const std::vector<Aws::EC2::Model::SecurityGroup> &securityGroups =
outcome.GetResult().GetSecurityGroups();
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for (const auto &securityGroup: securityGroups) {
std::cout << std::left <<

std::setw(32) << securityGroup.GetGroupName() <<
std::setw(30) << securityGroup.GetGroupId() <<
std::setw(30) << securityGroup.GetVpcId() <<
std::setw(64) << securityGroup.GetDescription() <<
std::endl;

}

} else {
std::cerr << "Failed to describe security groups:" <<
outcome.GetError().GetMessage() << std::endl;
return false;

nextToken = outcome.GetResult().GetNextToken();
} while (!nextToken.empty());

return true;

- API M2 HE = AWS SDK for C++ API & Z 9| DescribeSecurityGroups& & X stAMIL.

MonitorInstances
CIS 3= o Al= MonitorInstancesQ| AFR el Hoi&FL|C}.
SDK for C++
@ Note
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A= 2EHE HIKIE M L.

//' Enable detailed monitoring for an Amazon Elastic Compute Cloud (Amazon EC2)
instance.

/5
\param instanceId: An EC2 instance ID.
\param clientConfiguration: AWS client configuration.
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\return bool: Function succeeded.
*/
bool AwsDoc::EC2::enableMonitoring(const Aws::String &instanceld,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :MonitorInstancesRequest request;
request.AddInstancelds(instanceld);
request.SetDryRun(true);

Aws::EC2::Model: :MonitorInstancesOutcome dryRunOutcome =
ec2Client.MonitorInstances(request);
if (dryRunOutcome.IsSuccess()) {
std::cerr
<< "Failed dry run to enable monitoring on instance. A dry run
should trigger an error."
<<
std::endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType()
= Aws::EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cerr << "Failed dry run to enable monitoring on instance " <<
instanceld << ": " << dryRunOutcome.GetError().GetMessage() <<
std::endl;
return false;

request.SetDryRun(false);
Aws: :EC2::Model: :MonitorInstancesOutcome monitorInstancesOutcome =
ec2Client.MonitorInstances(request);
if (!monitorInstancesOutcome.IsSuccess()) {
std::cerr << "Failed to enable monitoring on instance " <<
instanceld << ": " <<

monitorInstancesOutcome.GetError().GetMessage() << std::endl;
} else {

std::cout << "Successfully enabled monitoring on instance " <<
instanceId << std::endl;

return monitorInstancesOutcome.IsSuccess();

- API N2 HH
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//! Reboot an Amazon Elastic Compute Cloud (Amazon EC2) instance.
/*)

\param instanceID: An EC2 instance ID.

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/
bool AwsDoc::EC2::rebootInstance(const Aws::String &instanceld,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :RebootInstancesRequest request;
request.AddInstancelds(instanceld);
request.SetDryRun(true);

Aws::EC2::Model: :RebootInstancesOutcome dry_run_outcome =
ec2Client.RebootInstances(request);

if (dry_run_outcome.IsSuccess()) {
std::cerr

<< "Failed dry run to reboot on instance. A dry run should trigger
an error."

<<
std: :endl;
return false;
} else if (dry_run_outcome.GetError().GetErrorType()
!= Aws::EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to reboot instance " << instanceld << ": "

<< dry_run_outcome.GetError().GetMessage() << std::endl;
return false;
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request.SetDryRun(false);
Aws::EC2::Model: :RebootInstancesOutcome outcome =
ec2Client.RebootInstances(request);
if ('outcome.IsSuccess()) {
std::cout << "Failed to reboot instance " << instanceld << ": " <<
outcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully rebooted instance " << instanceld <<
std: :endl;

return outcome.IsSuccess();

« AP| M8 ME = AWS SDK for C++ APl £ X 9| RebootinstancesE & X 5HMIL.

ReleaseAddress
CI2 I E o A|= ReleaseAddressQ| AFE HitHg HoiEL|C}.
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//' Release an Elastic IP address.
/*!
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::releaseAddress(const Aws::String &allocationID,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2(clientConfiguration);

Aws::EC2::Model: :ReleaseAddressRequest request;
request.SetAllocationId(allocationID);
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Aws::EC2::Model: :ReleaseAddressOutcome outcome = ec2.ReleaseAddress(request);
if ('outcome.IsSuccess()) {
std::cerr << "Failed to release Elastic IP address " <<
allocationID << ":" << outcome.GetError().GetMessage() <<
std: :endl;
} else {
std::cout << "Successfully released Elastic IP address " <<
allocationID << std::endl;

return outcome.IsSuccess();

« API M8 ME = AWS SDK for C++ AP| £ X 0| ReleaseAddressE & X6HMI2.

RunInstances
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//! Launch an Amazon Elastic Compute Cloud (Amazon EC2) instance.
Ad
\param instanceName: A name for the EC2 instance.
\param amiId: An Amazon Machine Image (AMI) identifier.
\param[out] instanceID: String to return the instance ID.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::runInstance(const Aws::String &instanceName,
const Aws::String &amild,
Aws::String &instancelD,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
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Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model: :RunInstancesRequest runRequest;
runRequest.SetImageId(amild);
runRequest.SetInstanceType(Aws: :EC2::Model: :InstanceType::tl_micro);
runRequest.SetMinCount(1l);

runRequest.SetMaxCount(1l);

Aws::EC2::Model: :RunInstancesOutcome runOutcome = ec2Client.RunInstances(
runRequest);
if (!runOutcome.IsSuccess()) {
std::cerr << "Failed to launch EC2 instance " << instanceName <<
" based on ami " << amild << ":" <<
runOutcome.GetError().GetMessage() << std::endl;
return false;

const Aws::Vector<Aws::EC2::Model::Instance> &instances =
runOutcome.GetResult().GetInstances();
if (instances.empty()) {
std::cerr << "Failed to launch EC2 instance " << instanceName <<
" based on ami " << amild << ":" <<
runOutcome.GetError().GetMessage() << std::endl;
return false;

instanceID = instances[0].GetInstanceId();

return true;

tMl2.

[o][]

« API ME HE = AWS SDK for C++ API 2 = 2| RuninstancesE& &%

StartInstances
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//! Start an Amazon Elastic Compute Cloud (Amazon EC2) instance.
/ol

\param instanceID: An EC2 instance ID.

\param clientConfiguration: AWS client configuration.

\return bool: Function succeeded.

*/
bool AwsDoc::EC2::startInstance(const Aws::String &instanceld,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model::StartInstancesRequest startRequest;
startRequest.AddInstancelds(instanceld);
startRequest.SetDryRun(true);

Aws::EC2::Model::StartInstancesOutcome dryRunOutcome =
ec2Client.StartInstances(startRequest);
if (dryRunOutcome.IsSuccess()) {
std::cerr
<< "Failed dry run to start instance. A dry run should trigger an
error."
<< std::endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType() !=
Aws: :EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to start instance " << instanceld << ": "

<< dryRunOutcome.GetError().GetMessage() << std::endl;
return false;

startRequest.SetDryRun(false);

Aws: :EC2::Model: :StartInstancesOutcome startInstancesOutcome =
ec2Client.StartInstances(startRequest);
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if (!startInstancesOutcome.IsSuccess()) {
std::cout << "Failed to start instance " << instanceld << ": " <<
startInstancesOutcome.GetError().GetMessage() << std::endl;
} else {
std::cout << "Successfully started instance " << instanceld <<
std::endl;
}
return startInstancesOutcome.IsSuccess();
}
« APl M| HEE AWS SDK for C++ APl & X 9| StartinstancesE & X HAI2.
StopInstances
CHS = o Al= StopInstancesQ| ALS WS Eo{ELICH
SDK for C++
® Note
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//! Stop an EC2 instance.
/0
\param instanceID: An EC2 instance ID.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::stopInstance(const Aws::String &instanceld,

const Aws::Client::ClientConfiguration
&clientConfiguration) {

Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model::StopInstancesRequest request;
request.AddInstancelds(instanceld);
request.SetDryRun(true);

Aws::EC2::Model: :StopInstancesOutcome dryRunOutcome =
ec2Client.StopInstances(request);
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if (dryRunOutcome.IsSuccess()) {
std::cerr

<< "Failed dry run to stop instance. A dry run should trigger an
error."

<< std::endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType() !=
Aws::EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to stop instance " << instanceIld << ": "

<< dryRunOutcome.GetError().GetMessage() << std::endl;
return false;

request.SetDryRun(false);
Aws: :EC2::Model: :StopInstancesOutcome outcome =
ec2Client.StopInstances(request);
if (!outcome.IsSuccess()) {
std::cout << "Failed to stop instance " << instanceld << ": " <<

outcome.GetError().GetMessage() << std::endl;
} else {

std::cout << "Successfully stopped instance " << instanceld <<
std::endl;

return outcome.IsSuccess();

void PrintUsage() {

std::cout << "Usage: run_start_stop_instance <instance_id> <start|stop>" <<
std::endl;

« API M|& HE = AWS SDK for C++ API & X 9| StopInstancesE & X 5HAMIL.

TerminateInstances
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//! Terminate an Amazon Elastic Compute Cloud (Amazon EC2) instance.
Al
\param instanceID: An EC2 instance ID.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::terminateInstances(const Aws::String &instancelD,
const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);

Aws::EC2::Model::TerminateInstancesRequest request;
request.SetInstancelds({instanceID});

Aws::EC2::Model::TerminateInstancesOutcome outcome =
ec2Client.TerminateInstances(request);
if (outcome.IsSuccess()) {
std::cout << "Ec2 instance '" << instancelD <<
"' was terminated." << std::endl;
} else {
std::cerr << "Failed to terminate ec2 instance " << instancelID <<
"M o<<
outcome.GetError().GetMessage() << std::endl;
return false;

}
return outcome.IsSuccess();
}
« API M5 HE = AWS SDK for C++ API & = 92| TerminatelnstancesE& & X 3IA2.
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//! Disable monitoring for an EC2 instance.
/*)
\param instanceIld: An EC2 instance ID.
\param clientConfiguration: AWS client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::EC2::disableMonitoring(const Aws::String &instanceld,

const Aws::Client::ClientConfiguration
&clientConfiguration) {
Aws::EC2::EC2Client ec2Client(clientConfiguration);
Aws::EC2::Model: :UnmonitorInstancesRequest unrequest;
unrequest.AddInstancelds(instanceld);
unrequest.SetDryRun(true);

Aws::EC2::Model: :UnmonitorInstancesOutcome dryRunOutcome =
ec2Client.UnmonitorInstances(unrequest);
if (dryRunOutcome.IsSuccess()) {
std::cerr
<< "Failed dry run to disable monitoring on instance. A dry run
should trigger an error."
<<
std::endl;
return false;
} else if (dryRunOutcome.GetError().GetErrorType() !=
Aws::EC2::EC2Errors: :DRY_RUN_OPERATION) {
std::cout << "Failed dry run to disable monitoring on instance " <<

instanceld << ": " << dryRunOutcome.GetError().GetMessage() <<
std::endl;
return false;
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unrequest.SetDryRun(false);
Aws::EC2::Model: :UnmonitorInstancesOutcome unmonitorInstancesOutcome =
ec2Client.UnmonitorInstances(unrequest);
if (lunmonitorInstancesOutcome.IsSuccess()) {
std::cout << "Failed to disable monitoring on instance " << instanceld
<< ": " << unmonitorInstancesOutcome.GetError().GetMessage() <<
std: :endl;
} else {
std::cout << "Successfully disable monitoring on instance " <<
instanceld << std::endl;

}
return unmonitorInstancesOutcome.IsSuccess();
}
« APl M¥ HE = AWS SDK for C++ API & Z 9| UnmonitorinstancesE & X 5HA| 2.
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#include <aws/core/Aws.h>

#include <aws/events/EventBridgeClient.h>
#include <aws/events/model/PutEventsRequest.h>
#include <aws/events/model/PutEventsResult.h>
#include <aws/core/utils/Outcome.h>

#include <iostream>

Aws: :CloudWatchEvents: :EventBridgeClient cwe;

Aws: :CloudWatchEvents: :Model: :PutEventsRequestEntry event_entry;
event_entry.SetDetail(MakeDetails(event_key, event_value));
event_entry.SetDetailType("sampleSubmitted");
event_entry.AddResources(resource_azrn);
event_entry.SetSource("aws-sdk-cpp-cloudwatch-example");

Aws: :CloudWatchEvents: :Model: : PutEventsRequest request;
request.AddEntries(event_entzry);

auto outcome = cwe.PutEvents(request);
if (!outcome.IsSuccess())

{
std::cout << "Failed to post CloudWatch event: " <<
outcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout << "Successfully posted CloudWatch event" << std::endl;
}
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#include <aws/core/Aws.h>

#include <aws/events/EventBridgeClient.h>
#include <aws/events/model/PutRuleRequest.h>
#include <aws/events/model/PutRuleResult.h>
#include <aws/core/utils/Outcome.h>

#include <iostream>

Aws: :CloudWatchEvents: :EventBridgeClient cwe;

Aws: :CloudWatchEvents: :Model: :PutRuleRequest request;
request.SetName(rule_name);

request.SetRoleArn(role_arn);

request.SetScheduleExpression("rate(5 minutes)");
request.SetState(Aws: :CloudWatchEvents: :Model::RuleState: :ENABLED);

auto outcome = cwe.PutRule(request);
if (!outcome.IsSuccess())

{
std::cout << "Failed to create CloudWatch events rule " <<
rule_name << ": " << outcome.GetError().GetMessage() <<
std::endl;
}
else
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{
std::cout << "Successfully created CloudWatch events rule " <<
rule_name << " with resulting Arn " <<
outcome.GetResult().GetRuleArn() << std::endl;
}
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#include <aws/core/Aws.h>

#include <aws/events/EventBridgeClient.h>
#include <aws/events/model/PutTargetsRequest.h>
#include <aws/events/model/PutTargetsResult.h>
#include <aws/core/utils/Outcome.h>

#include <iostream>

ws: :CloudWatchEvents: :EventBridgeClient cwe;
ws: :CloudWatchEvents: :Model::Target target;
target.SetArn(lambda_azrn);
target.SetId(target_id);

ws: :CloudWatchEvents: :Model: :PutTargetsRequest request;
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request.SetRule(rule_name);
request.AddTargets(target);
auto putTargetsOutcome = cwe.PutTargets(request);
if (!putTargetsOutcome.IsSuccess())
{
std::cout << "Failed to create CloudWatch events target for rule "
<< rule_name << ": " <<
putTargetsOutcome.GetError().GetMessage() << std::endl;
}
else
{
std::cout <<
"Successfully created CloudWatch events target for rule "
<< rule_name << std::endl;
}
« AP| M| HE = AWS SDK for C++ APl #Z 9| PutTargetsE & Z35HM2.
E —
AWS Glue SDK for C++& A& & oi|A|
CHE 2 E oMol H=E2F AWS SDK for C++ E7H At& 30 S =&t LEHMOI AILIEIRE F
Fot= L2 2 o0& LIC AWS Glue.
7|12 Mg MH[A UM E 2 g s2iste 42 HoiF= 2 E oA L.
i 2 T2 IR0l M w3E T =0/ HHAE| Y& Assol LCh 22 i Mu|&
S48 NHNoZ SE5E WHS HoiFH B AlLI220| HEAE ] ZE AU £ 4 sl
Ct.
Zt o Aloll= MM &4 FZ=of CHet 371 Z& |0 U2, 07|0 M HEAE & I EE HHS
T AMAsteE Yol CHE XIEE &2 = UsUct
A
« AIESH7
- 7|2 AME
e XFOH
— =
AWS Glue 466


https://docs.aws.amazon.com/goto/SdkForCpp/eventbridge-2015-10-07/PutTargets

AWS SDK for C++ JHeER 7Hol=

INES e o4
OHASIM 2 AWS Glue

ChHE ZE oMo M= AWS GlueE AFE35t0d AlEtstE WS Ho{ ELICH

SDK for C++
@ Note
GitHubOll . Bt 2 L& 0| JQ&LICH AWS ZE of 2|ZX|EE|0M ™A o & 1o A 2

NS WHS HZML.

CMakelLists.txt CMake I} o| F =QlL|C}.

# Set the minimum required version of CMake for this project.
cmake_minimum_required(VERSION 3.13)

# Set the AWS service components used by this project.
set (SERVICE_COMPONENTS glue)

# Set this project's name.
project("hello_glue")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
list (APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
find_package (AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})
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if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # if you are building from the command line you may
need to uncomment this
# and set the proper subdirectory to the
executables' location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS "
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_glue.cpp)

target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK LIBRARIES})

hello_glue.cpp &4 mlo| I =QL|C.

#include <aws/core/Aws.h>

#include <aws/glue/GlueClient.h>

#include <aws/glue/model/ListJobsRequest.h>
#include <iostream>

/-k
* A "Hello Glue" starter application which initializes an AWS Glue client and
lists the

* AWS Glue job definitions.

*

* main function
*

* Usage: 'hello_glue'

*

*/

int main(int argc, char **argv) {
Aws: :SDKOptions options;
// Optionally change the log level for debugging.

// options.loggingOptions.loglLevel = Utils::Logging::LoglLevel: :Debug;
Aws::InitAPI(options); // Should only be called once.
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int result = 0;

{
Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws::Glue::GlueClient glueClient(clientConfig);
std::vector<Aws::String> jobs;

Aws::String nextToken; // Used for pagination.
do {
Aws: :Glue: :Model: :ListJobsRequest listJobsRequest;
if (!nextToken.empty()) {
listJobsRequest.SetNextToken(nextToken);

Aws: :Glue: :Model: :ListJobsOutcome listRunsOutcome = glueClient.ListJobs(
listJobsRequest);

if (listRunsOutcome.IsSuccess()) {
const std::vector<Aws::String> &jobNames =
listRunsOutcome.GetResult().GetJobNames();
jobs.insert(jobs.end(), jobNames.begin(), jobNames.end());

nextToken = listRunsOutcome.GetResult().GetNextToken();
} else {
std::cerr << "Error listing jobs. "
<< listRunsOutcome.GetError().GetMessage()
<< std::endl;
result = 1;
break;
}
} while (!nextToken.empty());

std::cout << "Your account has " << jobs.size() << " jobs."
<< std::endl;
for (size_t i = @; i < jobs.size(); ++i) {
std::cout << " "<< i+ 1 << ", " << jobs[i] << std::endl;

}
Aws : :ShutdownAPI(options); // Should only be called once.
return result;

AlE5ET| 469



AWS SDK for C++ JHeER 7Hol=

>
3
=

HE = AWS SDK for C++ APl 2 = 9| ListJobsE & ZHAMIL.

N
i
>
0ok

N}
i
Pl
0¥
o

otE 7|

CHE ZE oA e CtEot 22 2YE sdste LHE HodELC

« &2 Amazon S3 HZ!& 3 ET/5t 1 CSV FAlo| HIEH|O|E CO|E{HIO|AE ddst= I EEBE
gt

- o| Oi|o|E{H|o|A H E|olEo CHEt HEE LI&E LICH AWS Glue Data Catalog.

- AUE M50 S3 HAMM CSV LIO|E& F&5t1, C|O|EH & #H2tstnd, JSON F4lol E3{g rt
B S3HZlez 2ot

- e Mol CHEt HEE Ltdst D HeEtE ClOoIEE &elstH 2lAAE ™a|gLch

KEMIEH LI 2 RF& A: AWS Glue Studio A|ZHEH7|E EXRSHAMI2.

SDK for C++
(@ Note
GitHubOll I Bt 2 L0 &Lt AWS I E oA EIZXEE|HIM A tAME &1 M
U AlRSiE WEHE 2N

//! Scenario which demonstrates using AWS Glue to add a crawler and run a job.
/%
\\sa runGettingStartedWithGlueScenario()
\param bucketName: An S3 bucket created in the setup.
\param roleName: An AWS Identity and Access Management (IAM) role created in the
setup.
\param clientConfig: AWS client configuration.
\return bool: Successful completion.

*/

bool AwsDoc::Glue::runGettingStartedWithGlueScenario(const Aws::String &bucketName,
const Aws::String &roleName,
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const
Aws::Client::ClientConfiguration &clientConfig) {
Aws: :Glue::GlueClient client(clientConfig);

Aws::String roleArn;

if (!getRoleArn(roleName, roleArn, clientConfig)) {
std::cerr << "Error getting role ARN for role." << std::endl;
return false;

}
// 1. Upload the job script to the S3 bucket.
{
std::cout << "Uploading the job script '"
<< AwsDoc::Glue: :PYTHON_SCRIPT
<< "' " << std::endl;
if (!AwsDoc: :Glue::uploadFile(bucketName,
AwsDoc: :Glue: : PYTHON_SCRIPT_PATH,
AwsDoc: :Glue: :PYTHON_SCRIPT,
clientConfig)) {
std::cerr << "Error uploading the job file." << std::endl;
return false;
}
}

// 2. Create a crawler.

{
Aws: :Glue: :Model: :S3Target s3Target;
s3Target.SetPath("s3://crawler-public-us-east-1/flight/2016/csv");
Aws: :Glue: :Model: :CrawlerTargets crawlerTargets;
crawlerTargets.AddS3Targets(s3Target);

Aws::Glue: :Model: :CreateCrawlerRequest request;
request.SetTargets(crawlerTargets);
request.SetName (CRAWLER_NAME);
request.SetDatabaseName (CRAWLER_DATABASE_NAME);
request.SetTablePrefix(CRAWLER_DATABASE_PREFIX);
request.SetRole(roleArn);

Aws: :Glue: :Model: :CreateCrawlerOutcome outcome =
client.CreateCrawler(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully created the crawler." << std::endl;
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}
else {
std::cerr << "Error creating a crawler. " <<
outcome.GetError().GetMessage()
<< std::endl;
deleteAssets("", CRAWLER_DATABASE_NAME, "", bucketName, clientConfig);
return false;

// 3. Get a crawler.

{
Aws: :Glue: :Model: :GetCrawlerRequest request;
request.SetName (CRAWLER_NAME);

Aws: :Glue: :Model: :GetCrawlerOutcome outcome = client.GetCrawler(request);

if (outcome.IsSuccess()) {
Aws::Glue: :Model: :CrawlerState crawlerState =
outcome.GetResult().GetCrawler().GetState();
std::cout << "Retrieved crawler with state " <<
Aws: :Glue: :Model: :CrawlerStateMapper: :GetNameForCrawlerState(

crawlerState)
<< "." << std::endl;
}
else {
std::cerr << "Error retrieving a crawler. "
<< outcome.GetError().GetMessage() << std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;
}

// 4. Start a crawler.
{

Aws: :Glue: :Model::StartCrawlerRequest request;
request.SetName (CRAWLER_NAME);

Aws: :Glue: :Model: :StartCrawlerOutcome outcome =
client.StartCrawler(request);

if (outcome.IsSuccess() || (Aws::Glue::GlueErrors::CRAWLER_RUNNING ==
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outcome.GetError().GetErrorType())) {
if ('outcome.IsSuccess()) {
std::cout << "Crawler was already started." << std::endl;

}
else {

std::cout << "Successfully started crawler." << std::endl;
}

std::cout << "This may take a while to run." << std::endl;

Aws: :Glue: :Model::CrawlerState crawlerState =
Aws: :Glue: :Model: :CrawlerState: :NOT_SET;

int iterations = 0;

while (Aws::Glue::Model::CrawlerState::READY != crawlerState) {
std::this_thread::sleep_for(std::chrono::seconds(1l));
++iterations;
if ((iterations % 10) == @) { // Log status every 10 seconds.

std::cout << "Crawler status " <<

Aws: :Glue: :Model: :CrawlerStateMapper: :GetNameForCrawlerState(
crawlerState)
<< ", After " << iterations
<< " seconds elapsed."
<< std::endl;
}
Aws: :Glue: :Model: :GetCrawlerRequest getCrawlerRequest;
getCrawlerRequest.SetName(CRAWLER_NAME);

Aws: :Glue: :Model: :GetCrawlerOutcome getCrawlerQOutcome =
client.GetCrawlex(

getCrawlerRequest);

if (getCrawlerOutcome.IsSuccess()) {

crawlerState =
getCrawlerOutcome.GetResult().GetCrawler().GetState();
}
else {
std::cerr << "Error getting crawler. "
<< getCrawlerOutcome.GetError().GetMessage() <<
std::endl;
break;
}
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if (Aws::Glue::Model::CrawlerState::READY == crawlerState) {
std::cout << "Crawler finished running after " << iterations
<< " seconds."
<< std::endl;

}
}
else {
std::cerr << "Error starting a crawler. "
<< outcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;
}

// 5. Get a database.
{

Aws: :Glue: :Model: :GetDatabaseRequest request;
request.SetName(CRAWLER_DATABASE_NAME);
Aws: :Glue: :Model: :GetDatabaseOutcome outcome = client.GetDatabase(request);
if (outcome.IsSuccess()) {

const Aws::Glue::Model::Database &database =

outcome.GetResult().GetDatabase();

std::cout << "Successfully retrieve the database\n" <<

database.Jsonize().View().WriteReadable() << "'." <<
std: :endl;
}
else {
std::cerr << "Error getting the database. "
<< outcome.GetError().GetMessage() << std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;
}
}

// 6. Get tables.
Aws::String tableName;

{
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Aws: :Glue: :Model: :GetTablesRequest request;
request.SetDatabaseName(CRAWLER_DATABASE_NAME);
std::vector<Aws: :Glue: :Model: :Table> all_tables;
Aws::String nextToken; // Used for pagination.
do {

Aws: :Glue: :Model: :GetTablesOutcome outcome = client.GetTables(request);

if (outcome.IsSuccess()) {
const std::vector<Aws::Glue::Model::Table> &tables =
outcome.GetResult().GetTableList();
all_tables.insert(all_tables.end(), tables.begin(), tables.end());
nextToken = outcome.GetResult().GetNextToken();

}
else {
std::cerr << "Error getting the tables. "
<< outcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;
}

} while (!nextToken.empty());

std::cout << "The database contains " << all_tables.size()
<< (all_tables.size() ==1 7
" table." : "tables.") << std::endl;
std::cout << "Here is a list of the tables in the database.";
for (size_t index = @; index < all_tables.size(); ++index) {
std::cout << " " << index + 1 << ": " << all_tables[index].GetName()
<< std::endl;

if (lall_tables.empty()) {
int tableIndex = askQuestionForIntRange(
"Enter an index to display the database detail ",
1, static_cast<int>(all_tables.size()));
std::cout << all_tables[tableIndex - 1].Jsonize().View().WriteReadable()
<< std::endl;

tableName = all_tables[tableIndex - 1].GetName();

// 7. Create a job.
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{

Aws: :Glue: :Model: :CreateJobRequest request;
request.SetName(JOB_NAME);
request.SetRole(roleArn);
request.SetGlueVersion(GLUE_VERSION);

Aws: :Glue: :Model: : JobCommand command;
command.SetName (JOB_COMMAND_NAME);
command.SetPythonVersion(JOB_PYTHON_VERSION);
command.SetScriptLocation(

Aws::String("s3://") + bucketName + "/" + PYTHON_SCRIPT);
request.SetCommand(command);

Aws: :Glue: :Model: :CreateJobOutcome outcome = client.CreateJob(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully created the job." << std::endl;
}
else {
std::cerr << "Error creating the job. " <<
outcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;

// 8. Start a job run.

{
Aws: :Glue: :Model: :StartJobRunRequest request;
request.SetJobName(JOB_NAME);

Aws: :Map<Aws::String, Aws::String> arguments;

arguments["--input_database"] = CRAWLER_DATABASE_NAME;
arguments["--input_table"] = tableName;

arguments["--output_bucket_url"] = Aws::String("s3://") + bucketName + "/";
request.SetArguments(arguments);

Aws: :Glue: :Model: :StartJobRunOutcome outcome = client.StartJobRun(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully started the job." << std::endl;
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Aws::String jobRunId = outcome.GetResult().GetJobRunId();

int iterator = 0;

bool done = false;

while (!done) {
++iterator;
std::this_thread: :sleep_for(std::chrono::seconds(1l));
Aws: :Glue: :Model: :GetJobRunRequest jobRunRequest;
jobRunRequest.SetJobName(JOB_NAME);
jobRunRequest.SetRunId(jobRunId);

Aws: :Glue: :Model: :GetJobRunOutcome jobRunOutcome = client.GetJobRun(

jobRunRequest);

if (jobRunOutcome.IsSuccess()) {
const Aws::Glue::Model::JobRun &jobRun =
jobRunOutcome.GetResult().GetJobRun();
Aws: :Glue: :Model: :JobRunState jobRunState =
jobRun.GetJobRunState();

if ((jobRunState == Aws::Glue::Model::JobRunState: :STOPPED) ||
(jobRunState == Aws::Glue::Model::JobRunState::FAILED) ||
(jobRunState == Aws::Glue::Model::JobRunState::TIMEOUT)) {
std::cerr << "Error running job. "
<< jobRun.GetErrorMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME,
bucketName,
clientConfig);
return false;
}
else if (jobRunState ==
Aws: :Glue: :Model: : JobRunState: : SUCCEEDED) {
std::cout << "Job run succeeded after " << iterator <<
" seconds elapsed." << std::endl;
done = true;

}

else if ((iterator % 10) == @) { // Log status every 10 seconds.

std::cout << "Job run status " <<

Aws: :Glue: :Model: :JobRunStateMapper: :GetNameForJobRunState(
jobRunState) <<
" << iterator <<

" seconds elapsed." << std::endl;
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}
}
else {
std::cerr << "Error retrieving job run state. "
<< jobRunOutcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME,
bucketName, clientConfig);
return false;
}
}
}
else {
std::cerr << "Error starting a job. " << outcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME, bucketName,
clientConfig);
return false;
}

// 9. List the output data stored in the S3 bucket.
{
Aws::S3::S3Client s3Client;
Aws::S3::Model::ListObjectsV2Request request;
request.SetBucket(bucketName);
request.SetPrefix(OUTPUT_FILE_PREFIX);

Aws::String continuationToken; // Used for pagination.
std::vector<Aws::S3::Model::0bject> allObjects;
do {

if (!continuationToken.empty()) {

request.SetContinuationToken(continuationToken);
}
Aws::S3::Model::ListObjectsV20utcome outcome = s3Client.ListObjectsV2(
request);

if (outcome.IsSuccess()) {
const std::vector<Aws::S3::Model::0Object> &objects =
outcome.GetResult().GetContents();
allObjects.insert(allObjects.end(), objects.begin(), objects.end());
continuationToken = outcome.GetResult().GetNextContinuationToken();

}

else {
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std::cerr << "Error listing objects.
<< outcome.GetError().GetMessage()
<< std::endl;

break;

}

} while (!continuationToken.empty());

std::cout << "Data from your job is in " << allObjects.size() <<
" files in the S3 bucket, " << bucketName << "." << std::endl;

for (size_t i = @; i < allObjects.size(); ++i) {
std::cout << " " << i+ 1 << ", " << allObjects[i].GetKey()
<< std::endl;

int objectIndex = askQuestionForIntRange(
std: :string(
"Enter the number of a block to download it and see the
first ") +
std::to_string(LINES_OF_RUN_FILE_TO_DISPLAY) +
" lines of JSON output in the block: ", 1,
static_cast<int>(allObjects.size()));

Aws::String objectKey = allObjects[objectIndex - 1].GetKey();

std::stringstream stringStream;
if (getObjectFromBucket(bucketName, objectKey, stringStream,
clientConfig)) {
for (int i = @; i < LINES_OF_RUN_FILE_TO_DISPLAY && stringStream; ++i) {
std::string line;
std::getline(stringStream, line);

std::cout << " " << line << std::endl;

}
}
else {

deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME, bucketName,

clientConfig);

return false;

}

// 10. List all the jobs.
Aws::String jobName;

{
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Aws: :Glue: :Model: :ListJobsRequest listJobsRequest;

Aws::String nextToken;
std::vector<Aws::String> allJobNames;

do {
if (!nextToken.empty()) {
listJobsRequest.SetNextToken(nextToken);
}

Aws: :Glue: :Model: :ListJobsOutcome listRunsOutcome = client.ListJobs(

listJobsRequest);

if (listRunsOutcome.IsSuccess()) {
const std::vector<Aws::String> &jobNames =
listRunsOutcome.GetResult().GetJobNames();
allJobNames.insert(allJobNames.end(), jobNames.begin(),
jobNames.end());
nextToken = listRunsOutcome.GetResult().GetNextToken();

}
else {
std::cerr << "Error listing jobs. "
<< listRunsOutcome.GetError().GetMessage()
<< std::endl;
}

} while (!nextToken.empty());
std::cout << "Your account has " << allJobNames.size() << " jobs."
<< std::endl;
for (size_t i = @; i < allJobNames.size(); ++i) {
std::cout << " " << i+ 1 << ", " << alllobNames[i] << std::endl;
}
int jobIndex = askQuestionForIntRange(
Aws::String("Enter a number between 1 and ") +
std::to_string(allJobNames.size()) +
" to see the list of runs for a job: ",
1, static_cast<int>(allJobNames.size()));

jobName = allJobNames[jobIndex - 1];

// 11. Get the job runs for a job.

Aws::String jobRunID;

if (!jobName.empty()) {
Aws: :Glue: :Model: :GetJobRunsRequest getJobRunsRequest;
getJobRunsRequest.SetJobName(jobName);
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Aws::String nextToken; // Used for pagination.
std: :vector<Aws: :Glue: :Model: :JobRun> allJobRuns;
do {

if (!nextToken.empty()) {

getJobRunsRequest.SetNextToken(nextToken);
}
Aws: :Glue: :Model: :GetJobRunsOutcome jobRunsOutcome = client.GetJobRuns(
getJobRunsRequest);

if (jobRunsOutcome.IsSuccess()) {
const std::vector<Aws::Glue::Model::JobRun> &jobRuns =
jobRunsOutcome.GetResult().GetJobRuns();
allJobRuns.insert(allJobRuns.end(), jobRuns.begin(), jobRuns.end());

nextToken = jobRunsOutcome.GetResult().GetNextToken();

}
else {
std::cerr << "Error getting job runs. "
<< jobRunsOutcome.GetError().GetMessage()
<< std::endl;
break;
}

} while (!nextToken.empty());

std::cout << "There are " << allJobRuns.size() << " runs in the job ""
<<

jobName << "'." << std::endl;

for (size_t i = @; i < allJobRuns.size(); ++i) {
std::cout << " " << i+ 1 << ", " << allJobRuns[i].GetJobName()
<< std::endl;

int runIndex = askQuestionForIntRange(
Aws::String("Enter a number between 1 and ") +
std::to_string(allJobRuns.size()) +
" to see details for a run: ",
1, static_cast<int>(allJobRuns.size()));
jobRunID = allJobRuns[runIndex - 1].GetId();

// 12. Get a single job run.
if (!jobRunID.empty()) {
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Aws: :Glue: :Model: :GetJobRunRequest jobRunRequest;
jobRunRequest.SetJobName(jobName);
jobRunRequest.SetRunId(jobRunID);

Aws: :Glue: :Model: :GetJobRunOutcome jobRunOutcome = client.GetJobRun(
jobRunRequest);

if (jobRunOutcome.IsSuccess()) {
std::cout << "Displaying the job run JSON description." << std::endl;
std::cout
<<
jobRunOutcome.GetResult().GetJobRun().Jsonize().View().WriteReadable()
<< std::endl;

}
else {
std::cerr << "Error get a job run. "
<< jobRunOutcome.GetError().GetMessage()
<< std::endl;
}

return deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME, bucketName,
clientConfig);

//! Cleanup routine to delete created assets.

/2

\\sa deleteAssets()

\param crawler: Name of an AWS Glue crawler.
\param database: The name of an AWS Glue database.
\param job: The name of an AWS Glue job.

\param bucketName: The name of an S3 bucket.
\param clientConfig: AWS client configuration.
\return bool: Successful completion.

*/
bool AwsDoc::Glue::deleteAssets(const Aws::String &crawler, const Aws::String
&database,
const Aws::String &job, const Aws::String
&bucketName,

const Aws::Client::ClientConfiguration
&clientConfig) {
const Aws::Glue::GlueClient client(clientConfig);
bool result = true;
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// 13. Delete a job.

if (!job.empty()) {
Aws: :Glue: :Model: :DeleteJobRequest request;
request.SetJobName(job);

Aws: :Glue: :Model: :DeleteJobOutcome outcome = client.DeleteJob(request);

if (outcome.IsSuccess()) {

std::cout << "Successfully deleted the job." << std::endl;
}
else {

std::cerr << "Error deleting the job. " <<

outcome.GetError().GetMessage()
<< std::endl;
result = false;

// 14. Delete a database.

if (!database.empty()) {
Aws: :Glue: :Model: :DeleteDatabaseRequest request;
request.SetName(database);

Aws: :Glue: :Model: :DeleteDatabaseOutcome outcome = client.DeleteDatabase(
request);

if (outcome.IsSuccess()) {

std::cout << "Successfully deleted the database." << std::endl;
}
else {

std::cerr << "Error deleting database. " <<

outcome.GetError().GetMessage()
<< std::endl;
result = false;

// 15. Delete a crawler.

if (!crawler.empty()) {
Aws: :Glue: :Model: :DeleteCrawlerRequest request;
request.SetName(crawler);
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Aws: :Glue: :Model: :DeleteCrawlerOutcome outcome =
client.DeleteCrawler(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully deleted the crawler." << std::endl;

}
else {
std::cerr << "Error deleting the crawler. "
<< outcome.GetError().GetMessage() << std::endl;
result = false;
}

// 16. Delete the job script and run data from the S3 bucket.
result &= AwsDoc::Glue::deleteAllObjectsInS3Bucket(bucketName,

clientConfig);
return result;

//! Routine which uploads a file to an S3 bucket.

s

\\sa uploadFile()

\param bucketName: An S3 bucket created in the setup.

\param filePath: The path of the file to upload.

\param fileName The name for the uploaded file.

\param clientConfig: AWS client configuration.

\return bool: Successful completion.

*/

bool

AwsDoc: :Glue: :uploadFile(const Aws::String &bucketName,
const Aws::String &filePath,
const Aws::String &fileName,
const Aws::Client::ClientConfiguration &clientConfig) {

Aws::S3::S3Client s3_client(clientConfig);

Aws::S3::Model: :PutObjectRequest request;
request.SetBucket(bucketName);
request.SetKey(fileName);

std: :shared_ptr<Aws::I0Stream> inputData =
Aws: :MakeShared<Aws: :FStream>("SampleAllocationTag",
filePath.c_str(),
std::ios_base::in |
std::ios_base::binary);
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if (!*inputData) {
std::cerr << "Error unable to read file " << filePath << std::endl;
return false;

request.SetBody(inputData);

Aws: :S3::Model: :PutObjectOutcome outcome =
s3_client.PutObject(request);

if ('outcome.IsSuccess()) {
std::cerr << "Error: PutObject: " <<
outcome.GetError().GetMessage() << std::endl;

}
else {
std::cout << "Added object '" << filePath << "' to bucket '"
<< bucketName << "'." << std::endl;
}

return outcome.IsSuccess();

//! Routine which deletes all objects in an S3 bucket.
s
\\sa deleteAllObjectsInS3Bucket()
\param bucketName: The S3 bucket name.
\param clientConfig: AWS client configuration.
\return bool: Successful completion.
*/
bool AwsDoc::Glue::deleteAllObjectsInS3Bucket(const Aws::String &bucketName,
const Aws::Client::ClientConfiguration
&clientConfig) {
Aws::S3::S3Client client(clientConfig);
Aws::S3::Model::ListObjectsV2Request listObjectsRequest;
listObjectsRequest.SetBucket(bucketName);

Aws::String continuationToken; // Used for pagination.
bool result = true;
do {
if (!continuationToken.empty()) {
listObjectsRequest.SetContinuationToken(continuationToken);
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Aws::S3::Model::ListObjectsV20utcome listObjectsOutcome =
client.ListObjectsV2(
listObjectsRequest);

if (listObjectsOutcome.IsSuccess()) {
const std::vector<Aws::S3::Model::0Object> &objects =
listObjectsOutcome.GetResult().GetContents();
if (lobjects.empty()) {
Aws::S3::Model: :DeleteObjectsRequest deleteObjectsRequest;
deleteObjectsRequest.SetBucket(bucketName);

std::vector<Aws::S3::Model::0bjectIdentifier> objectIdentifiers;
for (const Aws::S3::Model::0Object &object: objects) {
objectIdentifiers.push_back(
Aws: :S3::Model::0bjectIdentifier().WithKey(

object.GetKey()));
}
Aws::S3::Model: :Delete objectsDelete;
objectsDelete.SetObjects(objectIdentifiers);
objectsDelete.SetQuiet(true);
deleteObjectsRequest.SetDelete(objectsDelete);

Aws::S3::Model: :DeleteObjectsOutcome deleteObjectsOutcome =
client.DeleteObjects(deleteObjectsRequest);

if (!deleteObjectsOutcome.IsSuccess()) {
std::cerr << "Error deleting objects. " <<
deleteObjectsOutcome.GetError().GetMessage() <<

std::endl;
result = false;
break;
}
else {
std::cout << "Successfully deleted the objects." << std::endl;
}
}
else {
std::cout << "No objects to delete in '" << bucketName << "'."
<< std::endl;
}
continuationToken =

listObjectsOutcome.GetResult().GetNextContinuationToken();
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}
else {
std::cerr << "Error listing objects. "
<< listObjectsOutcome.GetError().GetMessage() << std::endl;
result = false;
break;
}

} while (!continuationToken.empty());

return result;

//!' Routine which retrieves an object from an S3 bucket.
7
\\sa getObjectFromBucket()
\param bucketName: The S3 bucket name.
\param objectKey: The object's name.
\param objectStream: A stream to receive the retrieved data.
\param clientConfig: AWS client configuration.
\return bool: Successful completion.
*/
bool AwsDoc::Glue::getObjectFromBucket(const Aws::String &bucketName,
const Aws::String &objectKey,
std::ostream &objectStream,
const Aws::Client::ClientConfiguration
&clientConfig) {
Aws::S3::S3Client client(clientConfig);
Aws::S3::Model: :GetObjectRequest request;
request.SetBucket(bucketName);
request.SetKey(objectKey);

Aws::S3::Model: :GetObjectOutcome outcome = client.GetObject(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully retrieved '" << objectKey << "'." << std::endl;
auto &body = outcome.GetResult().GetBody();
objectStream << body.rdbuf();

}
else {
std::cerr << "Error retrieving object. " << outcome.GetError().GetMessage()
<< std::endl;
}
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return outcome.IsSuccess();
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

Aws: :Glue::GlueClient client(clientConfig);

Aws: :Glue: :Model::S3Target s3Target;
s3Target.SetPath("s3://crawler-public-us-east-1/flight/2016/csv");
Aws::Glue::Model::CrawlerTargets crawlerTargets;
crawlerTargets.AddS3Targets(s3Target);

Aws: :Glue: :Model: :CreateCrawlerRequest request;
request.SetTargets(crawlerTargets);
request.SetName (CRAWLER_NAME);
request.SetDatabaseName (CRAWLER_DATABASE_NAME);
request.SetTablePrefix(CRAWLER_DATABASE_PREFIX);
request.SetRole(roleArn);

Aws: :Glue: :Model::CreateCrawlerOutcome outcome =
client.CreateCrawler(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully created the crawler." << std::endl;
}
else {
std::cerr << "Error creating a crawler. " <<
outcome.GetError().GetMessage()
<< std::endl;
deleteAssets("", CRAWLER_DATABASE_NAME, "", bucketName, clientConfig);
return false;
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Aws: :Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

ws::Glue: :GlueClient client(clientConfig);

ws: :Glue: :Model: :CreateJobRequest request;
request.SetName(JOB_NAME);
request.SetRole(roleArn);
request.SetGlueVersion(GLUE_VERSION);

ws: :Glue: :Model: :JobCommand command;
command.SetName (JOB_COMMAND_NAME);
command.SetPythonVersion(JOB_PYTHON_VERSION);
command.SetScriptLocation(

ws::String("s3://") + bucketName + "/" + PYTHON_SCRIPT);
request.SetCommand(command);

ws::Glue: :Model: :CreateJobOutcome outcome = client.CreateJob(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully created the job." << std::endl;
}
else {
std::cerr << "Error creating the job. " <<
outcome.GetError().GetMessage()
<< std::endl;
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deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;

« APl M|§ HE = AWS SDK for C++ API & X 2| CreateJob2 & X5t R.

DeleteCrawler
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ws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

ws: :Glue::GlueClient client(clientConfig);

ws::Glue: :Model: :DeleteCrawlerRequest request;
request.SetName(crawler);

ws: :Glue: :Model: :DeleteCrawlerOutcome outcome =
client.DeleteCrawler(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully deleted the crawler." << std::endl;

}
else {
std::cerr << "Error deleting the crawler. "
<< outcome.GetError().GetMessage() << std::endl;
result = false;
}
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

ws: :Glue::GlueClient client(clientConfig);

ws::Glue: :Model: :DeleteDatabaseRequest request;
request.SetName(database);

Aws: :Glue: :Model: :DeleteDatabaseQutcome outcome = client.DeleteDatabase(
request);

if (outcome.IsSuccess()) {

std::cout << "Successfully deleted the database." << std::endl;
}
else {

std::cerr << "Error deleting database. " <<

outcome.GetError().GetMessage()
<< std::endl;
result = false;
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

ws: :Glue::GlueClient client(clientConfig);

ws: :Glue: :Model: :DeleteJobRequest request;
request.SetJobName(job);

Aws: :Glue: :Model: :DeleteJobOutcome outcome = client.DeleteJob(request);

if (outcome.IsSuccess()) {

std::cout << "Successfully deleted the job." << std::endl;
}
else {

std::cerr << "Error deleting the job. " <<

outcome.GetError().GetMessage()
<< std::endl;
result = false;
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

ws::Glue::GlueClient client(clientConfig);

ws::Glue: :Model: :GetCrawlerRequest request;
request.SetName (CRAWLER_NAME);

ws: :Glue: :Model: :GetCrawlerOutcome outcome = client.GetCrawler(request);

if (outcome.IsSuccess()) {
ws::Glue: :Model::CrawlerState crawlerState =
outcome.GetResult().GetCrawler().GetState();
std::cout << "Retrieved crawler with state " <<
ws: :Glue: :Model: :CrawlerStateMapper: :GetNameForCrawlerState(

crawlerState)
<< "." << std::endl;
}
else {
std::cerr << "Error retrieving a crawler. "
<< outcome.GetError().GetMessage() << std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;
}
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ws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";
ws: :Glue::GlueClient client(clientConfig);

ws::Glue: :Model: :GetDatabaseRequest request;
request.SetName(CRAWLER_DATABASE_NAME);

ws::Glue: :Model: :GetDatabaseOutcome outcome = client.GetDatabase(request);

if (outcome.IsSuccess()) {

const Aws::Glue::Model::Database &database =
outcome.GetResult().GetDatabase();

std::cout << "Successfully retrieve the database\n" <<

database.Jsonize().View().WriteReadable() << "'." <<
std::endl;

}
else {

std::cerr << "Error getting the database. "
<< outcome.GetError().GetMessage() << std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, ""
clientConfig);
return false;

, bucketName,
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was
(overrides config file).

// clientConfig.region = "us-east-1";

created

ws::Glue::GlueClient client(clientConfig);

ws: :Glue: :Model: :GetJobRunRequest jobRunRequest;
jobRunRequest.SetJobName(jobName);
jobRunRequest.SetRunId(jobRunID);

ws: :Glue: :Model: :GetJobRunOutcome jobRunOutcome = client.GetJobRun(
jobRunRequest);

if (jobRunOutcome.IsSuccess()) {

std::cout << "Displaying the job run JSON description." << std::endl;
std::cout

<<

jobRunOutcome.GetResult().GetJobRun().Jsonize().View().WriteReadable()
<< std::endl;

}
else {
std::cerr << "Error get a job run. "
<< jobRunOutcome.GetError().GetMessage()
<< std::endl;
}
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";
Aws: :Glue: :GlueClient client(clientConfig);

Aws: :Glue: :Model: :GetJobRunsRequest getJobRunsRequest;
getJobRunsRequest.SetJobName(jobName);

Aws::String nextToken; // Used for pagination.
std: :vector<Aws: :Glue: :Model: :JobRun> allJobRuns;
do {
if (!nextToken.empty()) {
getJobRunsRequest.SetNextToken(nextToken);
}

Aws: :Glue: :Model: :GetJobRunsOutcome jobRunsOutcome = client.GetJobRuns(
getJobRunsRequest);

if (jobRunsOutcome.IsSuccess()) {
const std::vector<Aws::Glue::Model::JobRun> &jobRuns =
jobRunsOutcome.GetResult().GetJobRuns();

allJobRuns.insert(allJobRuns.end(), jobRuns.begin(), jobRuns.end());

nextToken = jobRunsOutcome.GetResult().GetNextToken();
}

else {
std::cerr << "Error getting job runs. "
<< jobRunsOutcome.GetError().GetMessage()
<< std::endl;
break;
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}
} while (!nextToken.empty());
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

Aws: :Glue::GlueClient client(clientConfig);

Aws: :Glue: :Model: :GetTablesRequest request;
request.SetDatabaseName (CRAWLER_DATABASE_NAME);
std::vector<Aws: :Glue: :Model: :Table> all_tables;
Aws::String nextToken; // Used for pagination.
do {
Aws: :Glue: :Model: :GetTablesOutcome outcome = client.GetTables(request);

if (outcome.IsSuccess()) {
const std::vector<Aws::Glue::Model::Table> &tables =
outcome.GetResult().GetTablelList();
all_tables.insert(all_tables.end(), tables.begin(), tables.end());
nextToken = outcome.GetResult().GetNextToken();
}
else {
std::cerr << "Error getting the tables.
<< outcome.GetError().GetMessage()
<< std::endl;
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deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;

}
} while (!nextToken.empty());

std::cout << "The database contains " << all_tables.size()
<< (all_tables.size() == 17
" table." : "tables.") << std::endl;
std::cout << "Here is a list of the tables in the database.";
for (size_t index = 0; index < all_tables.size(); ++index) {
std::cout << " " << index + 1 << ": " << gll_tables[index].GetName()
<< std::endl;

if (!all_tables.empty()) {
int tableIndex = askQuestionForIntRange(
"Enter an index to display the database detail ",
1, static_cast<int>(all_tables.size()));
std::cout << all_tables[tableIndex - 1].Jsonize().View().WriteReadable()
<< std::endl;

tableName = all_tables[tableIndex - 1].GetName();
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ws::Client::ClientConfiguration clientConfig;
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// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).
// clientConfig.region = "us-east-1";

ws::Glue: :GlueClient client(clientConfig);
ws::Glue: :Model: :ListJobsRequest listJobsRequest;

Aws::String nextToken;
std::vector<Aws::String> allJobNames;

do {
if (!nextToken.empty()) {
listJobsRequest.SetNextToken(nextToken);

ws: :Glue: :Model: :ListJobsOutcome listRunsOutcome = client.ListJobs(
listJobsRequest);

if (listRunsOutcome.IsSuccess()) {
const std::vector<Aws::String> &jobNames =
listRunsOutcome.GetResult().GetJobNames();
allJobNames.insert(allJobNames.end(), jobNames.begin(),
jobNames.end());
nextToken = listRunsOutcome.GetResult().GetNextToken();

}
else {
std::cerr << "Error listing jobs. "
<< listRunsOutcome.GetError().GetMessage()
<< std::endl;
}

} while (!nextToken.empty());
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

Aws: :Glue::GlueClient client(clientConfig);

Aws: :Glue: :Model: :StartCrawlerRequest request;
request.SetName (CRAWLER_NAME);

Aws: :Glue: :Model: :StartCrawlerOutcome outcome =
client.StartCrawler(request);

if (outcome.IsSuccess() || (Aws::Glue::GlueErrors::CRAWLER_RUNNING ==
outcome.GetError().GetErrorType())) {
if ('outcome.IsSuccess()) {
std::cout << "Crawler was already started." << std::endl;

}
else {

std::cout << "Successfully started crawler." << std::endl;
}

std::cout << "This may take a while to run." << std::endl;

Aws::Glue: :Model::CrawlerState crawlerState =
Aws: :Glue: :Model: :CrawlerState: :NOT_SET;

int iterations = 0;

while (Aws::Glue::Model::CrawlerState::READY != crawlerState) {
std::this_thread: :sleep_for(std::chrono::seconds(1l));
++iterations;
if ((iterations % 10) == @) { // Log status every 10 seconds.

std::cout << "Crawler status " <<
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Aws: :Glue: :Model: :CrawlerStateMapper: :GetNameForCrawlerState(
crawlerState)
<< ", After " << iterations
<< " seconds elapsed."
<< std::endl;
}
Aws: :Glue: :Model: :GetCrawlerRequest getCrawlerRequest;
getCrawlerRequest.SetName(CRAWLER_NAME);

Aws: :Glue: :Model: :GetCrawlerOutcome getCrawlerQOutcome =
client.GetCrawlex(

getCrawlerRequest);

if (getCrawlerOutcome.IsSuccess()) {

crawlerState =
getCrawlerOutcome.GetResult().GetCrawler().GetState();
}
else {
std::cerr << "Error getting crawler. "
<< getCrawlerOutcome.GetError().GetMessage() <<
std::endl;
break;
}
}
if (Aws::Glue::Model::CrawlerState::READY == crawlerState) {
std::cout << "Crawler finished running after " << iterations
<< " seconds."
<< std::endl;
}
}
else {
std::cerr << "Error starting a crawler. "
<< outcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, "", bucketName,
clientConfig);
return false;
}
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Aws::Client::ClientConfiguration clientConfig;

// Optional: Set to the AWS Region in which the bucket was created
(overrides config file).

// clientConfig.region = "us-east-1";

Aws: :Glue: :GlueClient client(clientConfig);

Aws: :Glue: :Model: :StartJobRunRequest request;
request.SetJobName(JOB_NAME);

Aws: :Map<Aws::String, Aws::String> arguments;

arguments["--input_database"] = CRAWLER_DATABASE_NAME;
arguments["--input_table"] = tableName;

arguments["--output_bucket_url"] = Aws::String("s3://") + bucketName + "/";
request.SetArguments(arguments);

Aws: :Glue: :Model: :StartJobRunOutcome outcome = client.StartJobRun(request);

if (outcome.IsSuccess()) {
std::cout << "Successfully started the job." << std::endl;

Aws::String jobRunId = outcome.GetResult().GetJobRunId();

int iterator = 0;

bool done = false;

while (!done) {
++iterator;
std::this_thread::sleep_for(std::chrono::seconds(l));
Aws: :Glue: :Model: :GetJobRunRequest jobRunRequest;
jobRunRequest.SetJobName(JOB_NAME);
jobRunRequest.SetRunId(jobRunId);
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Aws: :Glue: :Model: :GetJobRunOutcome jobRunOutcome = client.GetJobRun(
jobRunRequest);

if (jobRunOutcome.IsSuccess()) {
const Aws::Glue::Model::JobRun &jobRun =
jobRunOutcome.GetResult().GetJobRun();
Aws: :Glue: :Model: :JobRunState jobRunState =
jobRun.GetJobRunState();

if ((jobRunState == Aws::Glue::Model::JobRunState: :STOPPED) ||
(jobRunState == Aws::Glue::Model::JobRunState::FAILED) ||
(jobRunState == Aws::Glue::Model::JobRunState::TIMEOUT)) {
std::cerr << "Error running job. "
<< jobRun.GetErrorMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME,
bucketName,
clientConfig);
return false;
}
else if (jobRunState ==
Aws: :Glue: :Model: : JobRunState: : SUCCEEDED) {
std::cout << "Job run succeeded after " << iterator <<
" seconds elapsed." << std::endl;
done = true;
}
else if ((iterator % 10) == @) { // Log status every 10 seconds.
std::cout << "Job run status " <<

Aws: :Glue: :Model: :JobRunStateMapper: :GetNameForJobRunState(
jobRunState) <<
" << iterator <<

" seconds elapsed." << std::endl;

}
}
else {
std::cerr << "Error retrieving job run state. "
<< jobRunOutcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME,
bucketName, clientConfig);
return false;
}
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}
}
else {
std::cerr << "Error starting a job. " << outcome.GetError().GetMessage()
<< std::endl;
deleteAssets(CRAWLER_NAME, CRAWLER_DATABASE_NAME, JOB_NAME, bucketName,
clientConfig);
return false;
}
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# Set the minimum required version of CMake for this project.
cmake_minimum_required(VERSION 3.13)

# Set the AWS service components used by this project.
set(SERVICE_COMPONENTS medical-imaging)

# Set this project's name.
project("hello_health-imaging")

# Set the C++ standard to use to build this target.
# At least C++ 11 is required for the AWS SDK for C++.
set (CMAKE_CXX_STANDARD 11)

# Use the MSVC variable to determine if this is a Windows build.
set (WINDOWS_BUILD ${MSVC})

if (WINDOWS_BUILD) # Set the location where CMake can find the installed libraries
for the AWS SDK.
string(REPLACE ";" "/aws-cpp-sdk-all;" SYSTEM_MODULE_PATH
"${CMAKE_SYSTEM_PREFIX_PATH}/aws-cpp-sdk-all")
list (APPEND CMAKE_PREFIX_PATH ${SYSTEM_MODULE_PATH})
endif ()

# Find the AWS SDK for C++ package.
find_package (AWSSDK REQUIRED COMPONENTS ${SERVICE_COMPONENTS})

if (WINDOWS_BUILD AND AWSSDK_INSTALL_AS_SHARED_LIBS)
# Copy relevant AWS SDK for C++ libraries into the current binary directory for
running and debugging.

# set(BIN_SUB_DIR "/Debug") # If you are building from the command line, you may
need to uncomment this
# and set the proper subdirectory to the executable location.

AWSSDK_CPY_DYN_LIBS(SERVICE_COMPONENTS ""
${CMAKE_CURRENT_BINARY_DIR}${BIN_SUB_DIR})
endif ()

add_executable(${PROJECT_NAME}
hello_health_imaging.cpp)
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target_link_libraries(${PROJECT_NAME}
${AWSSDK_LINK_LIBRARIES})

hello_health_imaging.cpp &4 Ito| I E

#include <aws/core/Aws.h>
#include <aws/medical-imaging/MedicalImagingClient.h>
#include <aws/medical-imaging/model/ListDatastoresRequest.h>

#include <iostream>

/-k
* A "Hello HealthImaging" starter application which initializes an AWS
HealthImaging (HealthImaging) client
* and lists the HealthImaging data stores in the current account.

*

* main function
*

* Usage: 'hello_health-imaging'

*

*/
#include <aws/core/auth/AWSCredentialsProviderChain.h>
#include <aws/core/platform/Environment.h>

int main(int argc, char **argv) {
(void) argc;
(void) argv;
Aws: :SDKOptions options;
// Optional: change the log level for debugging.
// options.loggingOptions.loglLevel = Aws::Utils::Logging::LoglLevel: :Debug;

Aws::InitAPI(options); // Should only be called once.

Aws::Client::ClientConfiguration clientConfig;
// Optional: Set to the AWS Region (overrides config file).
// clientConfig.region = "us-east-1";

Aws: :MedicalImaging: :MedicalImagingClient
medicalImagingClient(clientConfig);
Aws: :MedicalImaging: :Model::ListDatastoresRequest listDatastoresRequest;
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Aws: :Vector<Aws::MedicalImaging: :Model: :DatastoreSummary>
allDataStoreSummaries;
Aws::String nextToken; // Used for paginated results.
do {
if (!nextToken.empty()) {
listDatastoresRequest.SetNextToken(nextToken);
}

Aws: :MedicalImaging: :Model::ListDatastoresOutcome listDatastoresOutcome

medicalImagingClient.ListDatastores(listDatastoresRequest);
if (listDatastoresOutcome.IsSuccess()) {
const Aws::Vector<Aws::MedicalImaging::Model: :DatastoreSummary>
&dataStoreSummaries =
listDatastoresOutcome.GetResult().GetDatastoreSummaries();

allDataStoreSummaries.insert(allDataStoreSummaries.cend(),
dataStoreSummaries.cbegin(),
dataStoreSummaries.cend());

nextToken = listDatastoresOutcome.GetResult().GetNextToken();

}
else {
std::cerr << "ListDatastores error: "
<< listDatastoresOutcome.GetError().GetMessage() <<
std::endl;
break;
}

} while (!nextToken.empty());

std::cout << allDataStoreSummaries.size() << " HealthImaging data "
<< ((allDataStoreSummaries.size() == 1) ?
"store was retrieved." : "stores were retrieved.") <<
std::endl;

for (auto const &dataStoreSummary: allDataStoreSummaries) {

std::cout << " Datastore: " << dataStoreSummary.GetDatastoreName()
<< std::endl;
std::cout << " Datastore ID: " << dataStoreSummary.GetDatastoreId()

<< std::endl;

Aws: :ShutdownAPI(options); // Should only be called once.
return 0;
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//! Routine which deletes an AWS HealthImaging image set.
/2
\param dataStoreID: The HealthImaging data store ID.
\param imageSetID: The image set ID.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::Medical_Imaging::deleteImageSet(
const Aws::String &dataStoreID, const Aws::String &imageSetID,
const Aws::Client::ClientConfiguration &clientConfig) {
Aws: :MedicalImaging: :MedicalImagingClient client(clientConfig);
Aws: :MedicalImaging: :Model: :DeleteImageSetRequest request;
request.SetDatastoreId(dataStorelD);
request.SetImageSetId(imageSetID);
Aws: :MedicalImaging: :Model: :DeleteImageSetOutcome outcome =
client.DeleteImageSet(
request);
if (outcome.IsSuccess()) {
std::cout << "Successfully deleted image set " << imageSetID
<< " from data store " << dataStoreID << std::endl;
}
else {
std::cerr << "Error deleting image set " << imageSetID << " from data store
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<< dataStorelID << ": " <<
outcome.GetError().GetMessage() << std::endl;

return outcome.IsSuccess();
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//' Routine which gets a HealthImaging DICOM import job's properties.
/*!
\param dataStoreID: The HealthImaging data store ID.
\param importJobID: The DICOM import job ID
\param clientConfig: Aws client configuration.
\return GetDICOMImportJobOutcome: The import job outcome.
*/
Aws: :MedicalImaging: :Model: :GetDICOMImportJobOutcome
AwsDoc: :Medical_Imaging::getDICOMImportJob(const Aws::String &dataStorelD,
const Aws::String &importJoblID,
const Aws::Client::ClientConfiguration
&clientConfig) {
Aws: :MedicallImaging: :MedicalImagingClient client(clientConfig);
Aws: :MedicalImaging: :Model: :GetDICOMImportJobRequest request;
request.SetDatastoreId(dataStorelD);
request.SetJobId(importJobID);
Aws: :MedicalImaging: :Model: :GetDICOMImportJobOutcome outcome =
client.GetDICOMImportJob(
request);
if (!outcome.IsSuccess()) {
std::cerr << "GetDICOMImportJob error: "
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<< outcome.GetError().GetMessage() << std::endl;

return outcome;
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//! Routine which downloads an AWS HealthImaging image frame.
/0
\param dataStoreID: The HealthImaging data store ID.
\param imageSetID: The image set ID.
\param frameID: The image frame 1ID.
\param jphFile: File to store the downloaded frame.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::Medical_Imaging::getImageFrame(const Aws::String &dataStorelD,
const Aws::String &imageSetlID,
const Aws::String &framelD,
const Aws::String &jphFile,
const Aws::Client::ClientConfiguration
&clientConfig) {
Aws: :MedicallImaging: :MedicalImagingClient client(clientConfig);

Aws: :MedicalImaging: :Model: :GetImageFrameRequest request;
request.SetDatastoreId(dataStorelD);
request.SetImageSetId(imageSetID);

Aws: :MedicallImaging: :Model: :ImageFrameInformation imageFrameInformation;
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imageFrameInformation.SetImageFrameId(framelD);
request.SetImageFrameInformation(imageFrameInformation);

Aws: :MedicalImaging: :Model: :GetImageFrameOutcome outcome = client.GetImageFrame(

request);

if (outcome.IsSuccess()) {
std::cout << "Successfully retrieved image frame." << std

auto &buffer = outcome.GetResult().GetImageFrameBlob();

::endl;

std::ofstream outfile(jphFile, std::ios::binary);
outfile << buffer.rdbuf();
}

else {
std::cout << "Error retrieving image frame." <<

outcome.GetError().GetMessage()
<< std::endl;

return outcome.IsSuccess();

oM.

« API0f| CHEH M| HE = AWS SDK for C++ APl & Z 2| GetimageFrameS %
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//' Routine which gets a HealthImaging image set's metadata.

/*!
\param dataStoreID: The HealthImaging data store ID.
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\param imageSetID: The HealthImaging image set ID.
\param versionID: The HealthImaging image set version ID, ignored if empty.
\param outputFilePath: The path where the metadata will be stored as gzipped json.
\param clientConfig: Aws client configuration.
\\return bool: Function succeeded.
*/
bool AwsDoc::Medical_Imaging::getImageSetMetadata(const Aws::String &dataStorelD,
const Aws::String &imageSetID,
const Aws::String &versionlID,
const Aws::String &outputFilePath,
const
Aws::Client::ClientConfiguration &clientConfig) {
Aws: :MedicalImaging: :Model: :GetImageSetMetadataRequest request;
request.SetDatastoreId(dataStorelD);
request.SetImageSetId(imageSetID);
if (!versionID.empty()) {
request.SetVersionId(versionID);
}
Aws: :MedicalImaging: :MedicalImagingClient client(clientConfig);
Aws: :MedicalImaging: :Model: :GetImageSetMetadataOutcome outcome =
client.GetImageSetMetadata(
request);
if (outcome.IsSuccess()) {
std::ofstream file(outputFilePath, std::ios::binary);
auto &metadata = outcome.GetResult().GetImageSetMetadataBlob();
file << metadata.rdbuf();

}
else {
std::cerr << "Failed to get image set metadata: "
<< outcome.GetError().GetMessage() << std::endl;
}

return outcome.IsSuccess();

EZ1 gd0] o|O0|X| M E HIEICIOIEE 7t ZLICE.

if (AwsDoc::Medical_Imaging::getImageSetMetadata(dataStoreID, imageSetID,
"", outputFilePath, clientConfig))
{
std::cout << "Successfully retrieved image set metadata." << std::endl;
std::cout << "Metadata stored in: " << outputFilePath << std::endl;

bal
-
o}
+

513

il
I



AWS SDK for C++ JHeER 7Hol=

T3 274 ol0|X| M E HIEIEIOIEE 7HR{ZLICE.

if (AwsDoc::Medical_Imaging::getImageSetMetadata(dataStoreID, imageSetlID,
versionlID, outputFilePath, clientConfig))
{
std::cout << "Successfully retrieved image set metadata." << std::endl;
std::cout << "Metadata stored in: " << outputFilePath << std::endl;

« API M8 HE = AWS SDK for C++ API & X 9| GetlmageSetMetadataE & = 5tA|2.

(® Note
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//' Routine which searches for image sets based on defined input attributes.
/*!
\param dataStoreID: The HealthImaging data store ID.
\param searchCriteria: A search criteria instance.
\param imageSetResults: Vector to receive the image set IDs.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::Medical_Imaging::searchImageSets(const Aws::String &dataStorelD,
const
Aws: :MedicalImaging: :Model: :SearchCriteria &searchCriteria,
Aws: :Vector<Aws: :String>
&imageSetResults,
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const Aws::Client::ClientConfiguration
&clientConfig) {
Aws: :MedicallImaging: :MedicalImagingClient client(clientConfig);
Aws: :MedicalImaging: :Model: :SearchImageSetsRequest request;
request.SetDatastoreId(dataStorelD);
request.SetSearchCriteria(searchCriteria);

Aws::String nextToken; // Used for paginated results.
bool result = true;
do {
if (!nextToken.empty()) {
request.SetNextToken(nextToken);

Aws: :MedicalImaging: :Model: :SearchImageSetsOutcome outcome =
client.SearchImageSets(
request);
if (outcome.IsSuccess()) {
for (auto &imageSetMetadataSummary:
outcome.GetResult().GetImageSetsMetadataSummaries()) {
imageSetResults.push_back(imageSetMetadataSummary.GetImageSetId());

}
nextToken = outcome.GetResult().GetNextToken();
}
else {
std::cout << "Error: " << outcome.GetError().GetMessage() << std::endl;
result = false;
}

} while (!nextToken.empty());

return result;

AbE AtEl #1: EQUAL Q44tx}.

Aws::Vector<Aws::String> imagelIDsForPatientID;
Aws: :MedicalImaging: :Model: :SearchCriteria searchCriteriaEqualsPatientID;
Aws: :Vector<Aws::MedicalImaging: :Model: :SearchFilter> patientIDSearchFilters

Aws: :MedicalImaging: :Model: :SearchFilter().WithOperator(Aws: :MedicalImaging: :Model: :0Operatc

£
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.WithValues({Aws: :MedicalImaging: :Model: :SearchByAttributeValue().WithDICOMPatientId(patier
};

searchCriteriaEqualsPatientID.SetFilters(patientIDSearchFilters);
bool result = AwsDoc::Medical_Imaging::searchImageSets(dataStorelD,

searchCriteriaEqualsPatientID,
imageIDsForPatientID,
clientConfig);
if (result) {
std::cout << imageIDsForPatientID.size() << " image sets found for the
patient with ID '"

<< patientID << "'." << std::endl;
for (auto &imageSetResult : imageIDsForPatientID) {

std::cout << " 1Image set with ID '" << imageSetResult << std::endl;
}

AH2 AtEl| #2: DICOMStudyDate %! DICOMStudyTimeS AE 8 BETWEEN Q44tA}.

Aws: :MedicalImaging: :Model: :SearchByAttributeValue useCase2StartDate;
useCase2StartDate.SetDICOMStudyDateAndTime(Aws: :MedicalImaging: :Model: :DICOMStudyDateAndTin

.WithDICOMStudyDate("19990101")

.WithDICOMStudyTime("000000.000"));

Aws: :MedicalImaging: :Model: :SearchByAttributeValue useCase2EndDate;
useCase2EndDate.SetDICOMStudyDateAndTime(Aws: :MedicalImaging: :Model: :DICOMStudyDateAndTime(
.WithDICOMStudyDate(Aws::Utils::DateTime(std: :chrono::system_clock::now()).ToLocalTimeStrin

%sm%d"))

.WithDICOMStudyTime("000000.000"));

Aws: :MedicalImaging: :Model: :SearchFilter useCase2SearchFilter;
useCase2SearchFilter.SetValues({useCase2StartDate, useCase2EndDate});

useCase2SearchFilter.SetOperator(Aws: :MedicalImaging: :Model: :Operator: :BETWEEN);

Aws: :MedicalImaging: :Model: :SearchCriteria useCase2SearchCriteria;
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useCase2SearchCriteria.SetFilters({useCase2SearchFilter});

Aws: :Vector<Aws::String> usesCase2Results;
result = AwsDoc::Medical_Imaging: :searchImageSets(dataStorelD,
useCase2SearchCriteria,
usesCase2Results,
clientConfig);
if (result) {
std::cout << usesCase2Results.size() << " image sets found for between
1999/01/01 and present."
<< std::endl;
for (auto &imageSetResult : usesCase2Results) {
std::cout << " 1Image set with ID '" << imageSetResult << std::endl;

AP AR #3: createdAt2 AF2 3 BETWEEN Q3AHRE. AlZH @A77} O] &Mool K|S E[Qi& LICE

Aws: :MedicalImaging: :Model: :SearchByAttributeValue useCase3StartDate;
useCase3StartDate.SetCreatedAt(Aws: :Utils: :DateTime("20231130T000000000Z", Aws: :Utils:

Aws: :MedicalImaging: :Model: :SearchByAttributeValue useCase3EndDate;
useCase3EndDate.SetCreatedAt(Aws: :Utils: :DateTime(std: :chrono::system_clock::now()));

Aws: :MedicalImaging: :Model: :SearchFilter useCase3SearchFilter;
useCase3SearchFilter.SetValues({useCase3StartDate, useCase3EndDate});

useCase3SearchFilter.SetOperator(Aws: :MedicalImaging: :Model: :Operator: :BETWEEN);

Aws: :MedicalImaging: :Model: :SearchCriteria useCase3SearchCriteria;
useCase3SearchCriteria.SetFilters({useCase3SearchFilter});

Aws: :Vector<Aws::String> usesCase3Results;

result = AwsDoc: :Medical_Imaging::searchImageSets(dataStorelD,
useCase3SearchCriteria,
usesCase3Results,
clientConfig);

if (result) {

std::cout << usesCase3Results.size() << " image sets found for created
between 2023/11/30 and present."
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<< std::endl;
for (auto &imageSetResult : usesCase3Results) {
std::cout << " 1Image set with ID '" << imageSetResult << std::endl;

A
BETWEEN QMKIE MB35HH, SH 2 updatedAt ZEE 7|22 2 2

A& ALEl 4: DICOMSeriesInstanceUID ZE 0= EQUAL 24HAFE X311 updatedAt ‘éEOﬂE
Exte

Aws: :MedicalImaging: :Model: :SearchByAttributeValue useCase4StartDate;

useCase4StartDate.SetUpdatedAt(Aws: :Utils: :DateTime("20231130T000000000Z" ,Aws: :Utils: :DateF

Aws: :MedicalImaging: :Model: :SearchByAttributeValue useCase4EndDate;

useCase4EndDate.SetUpdatedAt(Aws: :Utils: :DateTime(std: :chrono::system_clock::now()));

Aws: :MedicalImaging: :Model: :SearchFilter useCase4SearchFilterBetween;
useCase4SearchFilterBetween.SetValues({useCase4StartDate, useCase4EndDate});

useCase4SearchFilterBetween.SetOperator(Aws: :MedicalImaging: :Model: :Operator: :BETWEEN);

Aws: :MedicalImaging: :Model: :SearchByAttributeValue seriesInstanceUID;
seriesInstanceUID.SetDICOMSeriesInstanceUID(dicomSeriesInstanceUID);

Aws: :MedicalImaging: :Model: :SearchFilter useCase4SearchFilterEqual;
useCase4SearchFilterEqual.SetValues({seriesInstanceUID});

useCase4SearchFilterEqual.SetOperator(Aws: :MedicalImaging: :Model: :Operator: :EQUAL);

Aws: :MedicalImaging: :Model: :SearchCriteria useCase4SearchCriteria;

useCase4SearchCriteria.SetFilters({useCase4SearchFilterBetween,
useCase4SearchFilterEqual}l);

Aws: :MedicalImaging: :Model: :Sort useCase4Sort;
useCase4Sort.SetSortField(Aws: :MedicalImaging: :Model: :SortField: :updatedAt);
useCase4Sort.SetSortOrder(Aws: :MedicalImaging: :Model: :SortOrder: :ASC);

useCase4SearchCriteria.SetSort(useCase4Sort);

Aws: :Vector<Aws::String> usesCase4Results;
result = AwsDoc::Medical_Imaging::searchImageSets(dataStorelD,
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useCase4SearchCriteria,
usesCase4Results,
clientConfig);
if (result) {
std::cout << usesCase4Results.size() << " image sets found for EQUAL

operator "
<< "on DICOMSeriesInstanceUID and BETWEEN on updatedAt and sort response
\n"
<< "in ASC order on updatedAt field." << std::endl;
for (auto &imageSetResult : usesCase4Results) {
std::cout << " 1Image set with ID '" << imageSetResult << std::endl;
}
}

« APIO] CHEH M2 HE = AWS SDK for C++ APl £ X 9| SearchimageSetsE & X 3HM 2.

(® Note
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StartDICOMImpoxrtJob
CHZ ZE o Al= StartDICOMImportJobl| AIE WS EoiELIC}.

SDK for C++

//! Routine which starts a HealthImaging import job.

7
\param dataStoreID: The HealthImaging data store ID.
\param inputBucketName: The name of the Amazon S3 bucket containing the DICOM
files.
\param inputDirectory: The directory in the S3 bucket containing the DICOM files.
\param outputBucketName: The name of the S3 bucket for the output.
\param outputDirectory: The directory in the S3 bucket to store the output.
\param roleArn: The ARN of the IAM role with permissions for the import.
\param importJobId: A string to receive the import job ID.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.

*/
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bool AwsDoc::Medical_Imaging::startDICOMImportJob(
const Aws::String &dataStoreID, const Aws::String &inputBucketName,
const Aws::String &inputDirectory, const Aws::String &outputBucketName,
const Aws::String &outputDirectory, const Aws::String &roleArn,
ws::String &importJoblId,
const Aws::Client::ClientConfiguration &clientConfig) {
Aws: :MedicalImaging: :MedicalImagingClient medicalImagingClient(clientConfig);
Aws::String inputURI = "s3://" + inputBucketName + "/" + inputDirectory + "/";
Aws::String outputURI = "s3://" + outputBucketName + "/" + outputDirectory +
WA
Aws: :MedicalImaging: :Model: :StartDICOMImportJobRequest
startDICOMImportJobRequest;
startDICOMImportJobRequest.SetDatastoreId(dataStorelD);
startDICOMImportJobRequest.SetDataAccessRoleArn(roleArn);
startDICOMImportJobRequest.SetInputS3Uri(inputURI);
startDICOMImportJobRequest.SetOutputS3Uri(outputURI);

Aws: :MedicalImaging: :Model: :StartDICOMImportJobOutcome
startDICOMImportJobOutcome = medicalImagingClient.StartDICOMImportJob(
startDICOMImportJobRequest);

if (startDICOMImportJobOutcome.IsSuccess()) {
importJobId = startDICOMImportJobOutcome.GetResult().GetJobId();

}
else {
std::cerr << "Failed to start DICOM import job because "
<< startDICOMImportJobOutcome.GetError().GetMessage() <<
std::endl;
}

return startDICOMImportJobOutcome.IsSuccess();

- API0i| CHEH M| HE = AWS SDK for C++ API #Z 2| StartDICOMImportJob2 & ZESHAIR.
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Aws: :String inputBucketName;
Aws::String outputBucketName;
Aws::String dataStoreld;

Aws: :String roleArn;

Aws: :String stackName;

if (askYesNoQuestion(
"Would you like to let this workflow create the resources for you? (y/n)
")) {
stackName = askQuestion(
"Enter a name for the AWS CloudFormation stack to create. ");
Aws::String dataStoreName = askQuestion(
"Enter a name for the HealthImaging datastore to create. ");

Aws: :Map<Aws::String, Aws::String> outputs = createCloudFormationStack(
stackName,
dataStoreName,
clientConfiguration);
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if (!retrieveOutputs(outputs, dataStoreld, inputBucketName,
outputBucketName,
roleArn)) {
return false;

std::cout << "The following resources have been created." << std::endl;
std::cout << "A HealthImaging datastore with ID: " << dataStoreIld << "."
<< std::endl;

std::cout << "An Amazon S3 input bucket named: " << inputBucketName << "."
<< std::endl;
std::cout << "An Amazon S3 output bucket named: " << outputBucketName << ". "
<< std::endl;
std::cout << "An IAM role with the ARN: " << roleArn << "." << std::endl;
askQuestion("Enter return to continue.", alwaysTrueTest);
}
else {
std::cout << "You have chosen to use preexisting resources:" << std::endl;
dataStoreId = askQuestion(
"Enter the data store ID of the HealthImaging datastore you wish to
use: ");

inputBucketName = askQuestion(
"Enter the name of the S3 input bucket you wish to use: ");
outputBucketName = askQuestion(
"Enter the name of the S3 output bucket you wish to use: ");
roleArn = askQuestion(
"Enter the ARN for the IAM role with the proper permissions to
import a DICOM series: ");

}

Amazon S3 7} X2 7| {Z!0i DICOM LU E S A& LICE

std::cout
<< "This workflow uses DICOM files from the National Cancer Institute
Imaging Data\n"
<< "Commons (IDC) Collections." << std::endl;
std::cout << "Here is the link to their website." << std::endl;
std::cout << "https://registry.opendata.aws/nci-imaging-data-commons/" <<
std::endl;
std::cout << "We will use DICOM files stored in an S3 bucket managed by the
IDC."
<< std::endl;
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std: :cout

<< "First one of the DICOM folders in the IDC collection must be copied

to your\n"
"input S3 bucket."
<< std::endl;

std::cout << "You have the choice of one of the following "
<< IDC_ImageChoices.size() << " folders to copy." << std::endl;

int index = 1;
for (auto &idcChoice: IDC_ImageChoices) {

std::cout << index << " - " << idcChoice.mDescription << std::endl;

index++;

int choice = askQuestionForIntRange("Choose DICOM files to import: ", 1, 4);

Aws: :String fromDirectory = IDC_ImageChoices[choice - 1].mDirectory;

Aws::String inputDirectory = "input";

std::cout << "The files in the directory '" << fromDirectory << "' in the bucket

<< IDC_S3_BucketName << "' will be copied " << std::endl;
std::cout << "to the folder '" << inputDirectory << "/" << fromDirectory

<< "' in the bucket '" << inputBucketName << "'." << std::endl;
askQuestion("Enter return to start the copy.", alwaysTrueTest);

if (!AwsDoc: :Medical_Imaging::copySeriesBetweenBuckets(

IDC_S3_BucketName,

fromDirectory,

inputBucketName,

inputDirectory, clientConfiguration)) {

std::cerr << "This workflow will exit because of an error." << std::endl;
cleanup(stackName, dataStoreld, clientConfiguration);

return false;

Amazon S3 O|0|E{ AE0{Z DICOM It 7} SL|Ct.

bool AwsDoc::Medical_Imaging::startDicomImport(const
const
const
const
const

Aws :
Aws :
Aws :
Aws :
Aws :

:String &dataStorelD,
:String &inputBucketName,
:String &inputDirectory,
:String &outputBucketName,
:String &outputDirectory,
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const Aws::String &roleArn,
Aws::String &importJobld,
const
Aws::Client::ClientConfiguration &clientConfiguration) {
bool result = false;
if (startDICOMImportJob(dataStoreID, inputBucketName, inputDirectory,
outputBucketName, outputDirectory, roleArn, importJobId,
clientConfiguration)) {
std::cout << "DICOM import job started with job ID " << importJobId << "."
<< std::endl;
result = waitImportJobCompleted(dataStoreID, importJobld,
clientConfiguration);
if (result) {
std::cout << "DICOM import job completed." << std::endl;

return result;

//! Routine which starts a HealthImaging import job.
/2
\param dataStoreID: The HealthImaging data store ID.
\param inputBucketName: The name of the Amazon S3 bucket containing the DICOM
files.
\param inputDirectory: The directory in the S3 bucket containing the DICOM files.
\param outputBucketName: The name of the S3 bucket for the output.
\param outputDirectory: The directory in the S3 bucket to store the output.
\param roleArn: The ARN of the IAM role with permissions for the import.
\param importJobId: A string to receive the import job ID.
\param clientConfig: Aws client configuration.
\return bool: Function succeeded.
*/
bool AwsDoc::Medical_Imaging::startDICOMImportJob(
const Aws::String &dataStoreID, const Aws::String &inputBucketName,
const Aws::String &inputDirectory, const Aws::String &outputBucketName,
const Aws::String &outputDirectory, const Aws::String &roleArn,
Aws::String &importJoblId,
const Aws::Client::ClientConfiguration &clientConfig) {
Aws: :MedicallImaging: :MedicalImagingClient medicalImagingClient(clientConfig);
Aws::String inputURI = "s3://" + inputBucketName + "/" + inputDirectory + "/";
Aws::String outputURI = "s3://" + outputBucketName + "/" + outputDirectory +
WA
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Aws: :MedicalImaging: :Model: :StartDICOMImportJobRequest
startDICOMImportJobRequest;
startDICOMImportJobRequest.SetDatastoreId(dataStoreID);
startDICOMImportJobRequest.SetDataAccessRoleArn(roleArn);
startDICOMImportJobRequest.SetInputS3Uri(inputURI);
startDICOMImportJobRequest.SetOutputS3Uri(outputURI);

Aws: :MedicalImaging: :Model: :StartDICOMImportJobOutcome
startDICOMImportJobOutcome = medicalImagingClient.StartDICOMImpoxrtJob(
startDICOMImportJobRequest);

if (startDICOMImportJobOutcome.IsSuccess()) {
importJobId = startDICOMImportJobOutcome.GetResult().GetJobId();

}
else {
std::cerr << "Failed to start DICOM import job because "
<< startDICOMImportJobOutcome.GetError().GetMessage() <<
std::endl;
}

return startDICOMImportJobOutcome.IsSuccess();

//' Routine which waits for a DICOM import job to complete.
7
* @param dataStoreID: The HealthImaging data store ID.
* @param importJobId: The import job ID.
* @param clientConfiguration : Aws client configuration.
* @return bool: Function succeeded.
*/
bool AwsDoc::Medical_Imaging::waitImportJobCompleted(const Aws::String &datastorelD,
const Aws::String &importJoblId,
const
Aws::Client::ClientConfiguration &clientConfiguration) {

Aws: :MedicalImaging: :Model: :JobStatus jobStatus =
Aws: :MedicalImaging: :Model: :JobStatus: :IN_PROGRESS;
while (jobStatus == Aws::MedicalImaging::Model::JobStatus: :IN_PROGRESS) {
std::this_thread::sleep_for(std::chrono::seconds(l));

Aws: :MedicalImaging: :Model: :GetDICOMImportJobOutcome
getDicomImportJobOutcome = getDICOMImportJob(
datastoreID, importlJobld,
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clientConfiguration);
if (getDicomImportJobOutcome.IsSuccess()) {
jobStatus =
getDicomImportJobOutcome.GetResult().GetJobProperties().GetJobStatus();

std::cout << "DICOM import job status: " <<

Aws: :MedicalImaging: :Model: :JobStatusMapper: :GetNameForJobStatus(
jobStatus) << std::endl;

}
else {
std::cerr << "Failed to get import job status because "
<< getDicomImportJobOutcome.GetError().GetMessage() <<
std::endl;
return false;
}

return jobStatus == Aws::MedicalImaging: :Model::JobStatus::COMPLETED;

//' Routine which gets a HealthImaging DICOM import job's properties.
/*!
\param dataStoreID: The HealthImaging data store ID.
\param importJobID: The DICOM import job ID
\param clientConfig: Aws client configuration.
\return GetDICOMImportJobOutcome: The import job outcome.
*/
Aws: :MedicalImaging: :Model: :GetDICOMImportJobOutcome
AwsDoc: :Medical_Imaging::getDICOMImportJob(const Aws::String &dataStorelD,
const Aws::String &importJobID,
const Aws::Client::ClientConfiguration
&clientConfig) {
Aws: :MedicalImaging: :MedicalImagingClient client(clientConfig);
Aws: :MedicalImaging: :Model: :GetDICOMImportJobRequest request;
request.SetDatastoreId(dataStorelD);
request.SetJobId(importJobID);
Aws: :MedicalImaging: :Model: :GetDICOMImportJobOutcome outcome =
client.GetDICOMImportJob(
request);
if (loutcome.IsSuccess()) {
std::cerr << "GetDICOMImportJob error: "
<< outcome.GetError().GetMessage() << std::endl;
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}

return outcome;

DICOM 7tX{27| 2o 2 Y/ EE o|0|X| MEE 7HXELICH.

bool
AwsDoc: :Medical_Imaging::getImageSetsForDicomImportJob(const Aws::String
&datastorelD,
const Aws::String
&importJobId,
Aws: :Vector<Aws::String>
&imageSets,

const
Aws::Client::ClientConfiguration &clientConfiguration) {
Aws: :MedicalImaging: :Model: :GetDICOMImportJobOutcome getDicomImportJobOutcome =
getDICOMImportJob(
datastoreID, importJobId, clientConfiguration);
bool result = false;
if (getDicomImportJobOutcome.IsSuccess()) {
auto outputURI =
getDicomImportJobOutcome.GetResult().GetJobProperties().GetOutputS3Uri();
Aws: :Http::URI uri(outputURI);
const Aws::String &bucket = uri.GetAuthority();
Aws::String key = uri.GetPath();

Aws::S3::S3Client s3Client(clientConfiguration);

Aws: :S3::Model: :GetObjectRequest objectRequest;
objectRequest.SetBucket(bucket);

objectRequest.SetKey(key + "/" + IMPORT_JOB_MANIFEST_FILE_NAME);

auto getObjectOutcome = s3Client.GetObject(objectRequest);
if (getObjectOutcome.IsSuccess()) {
auto &data = getObjectOutcome.GetResult().GetBody();

std::stringstream stringStream;
stringStream << data.rdbuf();

try {
// Use IMESPath to extract the image set IDs.
// https://jmespath.org/specification.html
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std::string jmesPathExpression =
"jobSummary.imageSetsSummary[].imageSetId";
jsoncons::json doc = jsoncons::json::parse(stringStream.str());

jsoncons::json imageSetsJson = jsoncons::jmespath::search(doc,

jmesPathExpression);\
for (auto &imageSet: imageSetsJson.array_range()) {
imageSets.push_back(imageSet.as_string());

result = true;

}

catch (const std::exception &e) {
std::cerr << e.what() << '\n';

}
}
else {
std::cerr << "Failed to get object because "
<< getObjectOutcome.GetError().GetMessage() << std::endl;
}
}
else {
std::cerr << "Failed to get import job status because "
<< getDicomImportJobOutcome.GetError().GetMessage() << std::endl;
}

return result;
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bool AwsDoc::Medical_Imaging::getImageFramesForImageSet(const Aws::String

&dataStorelD,

const Aws::String
&imageSetID,

const Aws::String
&outDirectory,

Aws: :Vector<ImageFrameInfo>
&imageFrames,
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const
Aws::Client::ClientConfiguration &clientConfiguration) {
Aws::String fileName = outDirectory + "/" + imageSetID + "_metadata.json.gzip";
bool result = false;
if (getImageSetMetadata(dataStoreID, imageSetID, "", // Empty string for version

ID.
fileName, clientConfiguration)) {
try {
std::string metadataGZip;
{
std::ifstream inFileStream(fileName.c_str(), std::ios::binary);
if (!'inFileStream) {
throw std::runtime_error("Failed to open file " + fileName);
}
std::stringstream stringStream;
stringStream << inFileStream.rdbuf();
metadataGZip = stringStream.str();
}

std::string metadatalson = gzip::decompress(metadataGZip.data(),
metadataGZip.size());

// Use IMESPath to extract the image set IDs.

// https://jmespath.org/specification.html

jsoncons::json doc = jsoncons::json::parse(metadatalson);

std::string jmesPathExpression = "Study.Series.*.Instances[].*[]";

jsoncons::json instances = jsoncons::jmespath::search(doc,

jmesPathExpression);
for (auto &instance: instances.array_range()) {
jmesPathExpression = "DICOM.RescaleSlope";
std::string rescaleSlope = jsoncons::jmespath::search(instance,

jmesPathExpression).to_string();

jmesPathExpression = "DICOM.Rescalelntercept";

std::string rescalelntercept = jsoncons::jmespath::search(instance,
jmesPathExpression).to_string();

jmesPathExpression = "ImageFrames[][]";

jsoncons::json imageFramesJson =

jsoncons: :jmespath::search(instance,

jmesPathExpression);
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for (auto &imageFrame: imageFramesJson.array_range()) {
ImageFrameInfo imageFramelDs;
imageFrameIDs.mImageSetId = imageSetlID;
imageFrameIDs.mImageFrameId = imageFrame.find(
"ID")->value().as_string();
imageFrameIDs.mRescaleIntercept = rescalelntercept;
imageFrameIDs.mRescaleSlope = rescaleSlope;
imageFrameIDs.MinPixelValue = imageFrame.find(
"MinPixelValue")->value().as_string();
imageFrameIDs.MaxPixelValue = imageFrame.find(
"MaxPixelValue")->value().as_string();

jmesPathExpression =
"max_by(PixelDataChecksumFromBaseToFullResolution, &Width).Checksum";
jsoncons::json checksumJson =
jsoncons: :jmespath::search(imageFrame,

jmesPathExpression);
imageFrameIDs.mFullResolutionChecksum =
checksumJson.as_integer<uint32_t>();

imageFrames.emplace_back(imageFrameIDs);

result = true;
}
catch (const std::exception &e) {
std::cerr << "getImageFramesForImageSet failed because " << e.what()
<< std::endl;

return result;

//' Routine which gets a HealthImaging image set's metadata.
/*!
\param dataStoreID: The HealthImaging data store ID.
\param imageSetID: The HealthImaging image set 1ID.
\param versionID: The HealthImaging image set version ID, ignored if empty.
\param outputFilePath: The path where the metadata will be stored as gzipped json.
\param clientConfig: Aws client configuration.
\\return bool: Function succeeded.
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*/

bool AwsDoc::Medical_Imaging::getImageSetMetadata(const Aws::String &dataStorelD,
const Aws::String &imageSetID,
const Aws::String &versionlID,
const Aws::String &outputFilePath,

const
Aws::Client::ClientConfiguration &clientConfig) {
Aws: :MedicalImaging: :Model: :GetImageSetMetadataRequest request;
request.SetDatastoreId(dataStorelD);
request.SetImageSetId(imageSetID);
if (!versionID.empty()) {
request.SetVersionId(versionID);
}
Aws: :MedicalImaging: :MedicalImagingClient client(clientConfig);
Aws: :MedicalImaging: :Model: :GetImageSetMetadataOutcome outcome =
client.GetImageSetMetadata(
request);
if (outcome.IsSuccess()) {
std::ofstream file(outputFilePath, std::ios::binary);
auto &metadata = outcome.GetResult().GetImageSetMetadataBlob();
file << metadata.rdbuf();

}
else {
std::cerr << "Failed to get image set metadata: "
<< outcome.GetError().GetMessage() << std::endl;
}

return outcome.IsSuccess();
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bool AwsDoc::Medical_Imaging::downloadDecodeAndCheckImageFrames(
const Aws::String &dataStorelD,
const Aws::Vector<ImageFrameInfo> &imageFrames,
const Aws::String &outDirectory,
const Aws::Client::ClientConfiguration &clientConfiguration) {

Aws::Client::ClientConfiguration clientConfigurationl(clientConfiguration);
clientConfigurationl.executor =
Aws: :MakeShared<Aws: :Utils::Threading: :PooledThreadExecutor>(
"executor", 25);
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Aws: :MedicalImaging: :MedicalImagingClient medicalImagingClient(
clientConfigurationl);

Aws::Utils::Threading: :Semaphore semaphore(@, 1);
std::atomic<size_t> count(imageFrames.size());

bool result = true;

for (auto &imageFrame: imageFrames) {
Aws: :MedicalImaging: :Model: :GetImageFrameRequest getImageFrameRequest;
getImageFrameRequest.SetDatastoreId(dataStoreID);
getImageFrameRequest.SetImageSetId(imageFrame.mImageSetId);

Aws: :MedicallImaging: :Model: :ImageFrameInformation imageFrameInformation;
imageFrameInformation.SetImageFrameId(imageFrame.mImageFrameld);
getImageFrameRequest.SetImageFrameInformation(imageFrameInformation);

auto getImageFrameAsyncLambda = [&semaphore, &result, &count, imageFrame,
outDirectory](
const Aws::MedicalImaging::MedicalImagingClient *client,
const Aws::MedicalImaging::Model: :GetImageFrameRequest &request,
Aws: :MedicalImaging: :Model: :GetImageFrameOutcome outcome,
const std::shared_ptr<const Aws::Client::AsyncCallerContext>
&context) {

if (!handleGetImageFrameResult(outcome, outDirectory, imageFrame)) {
std::cerr << "Failed to download and convert image frame: "
<< imageFrame.mImageFramelId << " from image set:
<< imageFrame.mImageSetId << std::endl;

result = false;

count--;
if (count <= 0) {

semaphore.ReleaseAll();

}
}; // End of 'getImageFrameAsyncLambda' lambda.

medicalImagingClient.GetImageFrameAsync(getImageFrameRequest,

getImageFrameAsyncLambda);

if (count > @) {
semaphore.WaitOne();
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}

if (result) {
std::cout << imageFrames.size() << " image files were downloaded."
<< std::endl;

return result;

bool AwsDoc::Medical_Imaging::decode]PHFileAndValidateWithChecksum(
const Aws::String &jphFile,
uint32_t crc32Checksum) {
opj_image_t *outputImage = jphImageToOpjBitmap(jphFile);
if (loutputImage) {
return false;

bool result = true;
if (!verifyChecksumForImage(outputImage, crc32Checksum)) {
std::cerr << "The checksum for the image does not match the expected value."
<< std::endl;
std::cerr << "File :" << jphFile << std::endl;
result = false;

opj_image_destroy(outputImage);

return result;

opj_image *
AwsDoc: :Medical_Imaging::jphImageToOpjBitmap(const Aws::String &jphFile) {
opj_stream_t *inFileStream = nullptr;
opj_codec_t *decompressorCodec = nullptr;
opj_image_t *outputImage = nullptr;
try {
std::shared_ptr<opj_dparameters> decodeParameters =
std: :make_shared<opj_dparameters>();
memset(decodeParameters.get(), 0, sizeof(opj_dparameters));

opj_set_default_decoder_parameters(decodeParameters.get());

decodeParameters->decod_format = 1; // JP2 image format.
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")

decodeParameters->cod_format =

2; // BMP image format.

std: :strncpy(decodeParameters->infile, jphFile.c_str(),

inFileStream

OPJ_PATH_LEN);

opj_stream_create_default_file_stream(

decodeParameters->infile, true);

if (!inFileStream) {

throw std::runtime_error(
"Unable to create input file stream for file '" + jphFile +

decompressorCodec = opj_create_decompress(OPJ_CODEC_IJP2);
if (!decompressorCodec) {
throw std::runtime_error("Failed to create decompression codec.");

int decodeMessagelevel = 1;
if (!setupCodeclLogging(decompressorCodec, &decodeMessagelLevel)) {
std::cerr << "Failed to setup codec logging." << std::endl;

if

if

if

if

if

('opj_setup_decoder(decompressorCodec, decodeParameters.get())) {
throw std::runtime_error("Failed to setup decompression codec.");

('opj_codec_set_threads(decompressorCodec, 4)) {

throw std::runtime_error("Failed to set decompression codec threads.");

('opj_read_header(inFileStream, decompressorCodec, &outputImage)) {
throw std::runtime_error("Failed to read header.");

('opj_decode(decompressorCodec, inFileStream,

outputImage)) {

throw std::runtime_error("Failed to decode.");

(DEBUGGING) {

std: :cout

std: :cout

<<

<<

<<

<<

"image width :
std::endl;
"image height
std::endl;

" << outputImage->x1 - outputImage->x0

" << outputImage->yl - outputImage->y0
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std::cout << "number of channels: " << outputImage->numcomps

<< std::endl;

std::cout << "colorspace : " << outputImage->color_space << std::endl;

} catch (const std::exception &e) {
std::cerr << e.what() << std::endl;
if (outputImage) {

opj_image_destroy(outputImage);
outputImage = nullptr;

}
if (inFileStream) {
opj_stream_destroy(inFileStream);

}
if (decompressorCodec) {
opj_destroy_codec(decompressorCodec);

return outputImage;

//! Template function which converts a planar image bitmap to an interleaved image
bitmap and
//! then verifies the checksum of the bitmap.

/

* 1
*
*

*

*/

@param image: The OpenJPEG image struct.
@param crc32Checksum: The CRC32 checksum.
@return bool: Function succeeded.

template<class myType>
bool verifyChecksumForImageForType(opj_image_t *image, uint32_t crc32Checksum) {

uint32_t width = image->x1 - image->x0;
uint32_t height = image->yl - image->y0;
uint32_t numOfChannels = image->numcomps;

// Buffer for interleaved bitmap.
st