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lvan Cui, Gauhar Bains, Jake Chen # Jack Tanny, Amazon Web Services (AWS)
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https://sustainability.aboutamazon.com/environment/the-climate-pledge
https://sustainability.aboutamazon.com/reporting-and-downloads
https://aws.amazon.com/marketplace/solutions/IoT/predictive-maintenance

AWS 7 g5l  LARSEYEERFERA U RL AERERZENL AWS

RS
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EMBRFANMER, EMALERBELEAMBERRSELER , EMEAEFENRER , EMmE
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o

BRESRSZENERRERFABREREE, ENTHARRRELCTAERENEARBNE
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ENBZ , YiHBENRETENER. RENERKBEENWERYE  YHEIBENER, KELR
EEERERRYEEBAERRE., FRAMIMAIENFTRNEE  SERFEITENRESEERA,
RETBLERRNEREEENSRARS. AENEDHN D EERE T ERSFEIE, ERARNRETR
ENENSHREREERE . EENAKNEREATRELTROE, && K ERERERESR
mIL T ANE, KREEEAXKENRRER.

AR E(L § HBRK HVAC BIFHN A , BRAENXEZEZYANFRE. ERE HVAC REREE
MREEEER HVAC RENRREAEZR , ERRELEEREEARDERNERREELE
#, FEEBFZE, HINFEHAE HVAC RiEmER K RERBABASN , ARZRIHERIIBENH
T e

RERRAELRILEE (RL) FEIR A REERX , LEZERERMEIRE , LEXLERFENE, &
BRABMER  SLENERAGRETEFRM , S0 HVAC MR  HEERERRERRERE , B

BETREMRS. RL AFERABSHRRRESY, (ERPEE  URESRPIRZE A RUBREE
PORR, A EBEARBENERNERRELHRE , EhERR[RANETETR, EEKA RL#
RARE , BHEKY T UERTE SRR | 3 B AT BURE N F BIRE AR s r seiR xR,

RL ERERRE(L HVAC RFREEREENBELZ (F2RANEERRNREFNE{CEBEA
2 0 2022 F6 A 1 BEEREY TERTIPFR). REEXSREE HVAC BEMESRE , L
BOREFHRE  BRESIHEATBEENRE, AEEXSHHESEZEYETIR , Bl RL 5%
BEEETRE , BARAEEEYERAS



https://www.sciencedirect.com/science/article/abs/pii/S2352710222001784
https://www.sciencedirect.com/science/article/abs/pii/S2352710222001784
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EEMARBEREER (ML) RRLEF (RL) ,
EE, EAREFENREL,

%Hlﬂ

ABLEREERSNREEY  SFENEN,. BE

BERENEERNRIFNEEEAR, EHRKEEBREEEENERN LEIGBREN AWS Bix , %
AHBRREED. ATHLCEFLREVREYS , BEFRARBBMANBEHRETH, Je_ﬁﬁﬁ
MEERUE LIRRREAERRERERS

EEEERS EFEFAZENEEZREH, ZEBKEEPRENMRST EREAR |, 10 Brick &
B LubleEeREEREEY. BEMNER. TEBRKME Brick AR XA EEHIBRE .

Brick schema

[ Brick entity |
Rooftop_Linit Point class

| Location class |
Equipment class

Damper | RTU_D1 ‘ Damper

feeds feeds

h 4 h 4

hasPart

v

DPR_01 | | DPR_02

hasPoint

Damper position setpoint ‘ DPR_02 }—

v

Room A |
H:( Room
Room B |

iR EERIFREBERERESD |, flf0 Amazon Neptune , BBIRB ¥R EEERBETINED
MHEREEF, i, EAURAARF[FETHREB AT B, ETHILHEENRS , WIHBRRK
R BB E,

EAFHEEBNRHAFENNES  YRALGEHEEREERRLFRRRE. &ERFHRERRE
RBMENLSRTHG  UERSRETENERRT, BF SERBHTAWS CluelBBERRRM
MafFEY , YAREEEREERAFNERARSTE,

FERAARIBMARENRER , BERERBRBAUS, ER—EERKR , IREAERBLLEN
BEEN  WREBFHAEENBREEART. UBREANSTXEREN , THBNSHEEEERE
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https://docs.brickschema.org/intro.html
https://aws.amazon.com/neptune/
https://aws.amazon.com/glue/
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Bt RRECERVBEIRE  UMHERBEENRAR, BYNENERC% , BULUER RL REBA
feREREL. MEBEHHS , 52 GitHub fE7FE Amazon Neptune F AWS loT SiteWise T ¥#425
BEEAERN. FEFEMSEA Amazon Neptune IAEEEEERE, AWS loT SiteWise ARER
FREUVFDERIFTF , AR AWS Step Functions ¥ &l AWS Lambda %5 ML & , MER RLEFEAR
il

AERGE RLIREFHERRAC, CRZZEEBHENARESL, EERR. HEBE. 1FE$E¥17§
E. BERE. BEAHRE. 57i~“‘|3:%nm}# AMEREHRE., PAREMVNKENBERESD
F8Y, ELRHEEARERTR , TRM RL REBEEBXMERERAAENAR,

RL R REZMHRELERER , SINMEENRANEENHRREIALERE , UHLEE, ELR&
A BN BRE RL ﬁiﬁiiﬁﬂ’ﬂf—iﬂ , WRREEAEREHBBNSKECEBRE,

RL REEXWEIMERH economizer MARERER, ELERTES , HlUEsERZAMARENERE
BERARAS , THERAENTARESEERNTEYE., RLAEBESE2 T RIFHEIMWMEEIZE
BENREY , URXCEHEERNVER,

RPHRBRRLNEEZEHE, TEBERT  RARRBEERETHE A ARRBAENFEE. RL
REEASERREERERE  MEDVHEHF AR EEEEDENN S RERMARENETL
B, RLAEBEXGZERERRENR  SFE-—REERRELEEE.

TEERERKEL RLEBENES, MFLTERENEFRNBTNFEET , F26 GitHub fEF
B , LERN&EN FHEFERE AWS,

- Agent
Action A
State S; Reward R, E t
nthalpy setpoint
Outside Enthalpy Power (kWh) Temperature setpoint

Return Enthalpy
Outside Temperature
Return Temperature

! Reyq
| Environment |

St+1

FRERZFEEBEBERAZRLBARAAIR , FEEERENAREEE ¥, Epsion-Greedy HREIE
Thompson BUEE R M AI GBI ERAEEZIIREEAEEHENRBESR.,



https://github.com/aws-samples/aws-neptune-sitewise-industrial-ml-cdk
https://github.com/aws-samples/aws-neptune-sitewise-industrial-ml-cdk
https://github.com/aws-solutions-library-samples/guidance-for-monitoring-and-optimizing-energy-usage-on-aws
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FEMER RLIESEERIE | #4120 Q-learning = Deep Q Network (DQN) , AR BSEHAK |, TEARREN
BEMNUH,. FARRERSHMALRSTHEMNNRER  YEEREERXNERRRBRERERE
A, EERRERENRERXNEEFZERESEZCEAZSASHIIRKEBIFRNEBEL., BEMS , E
LEXREBRENN RL FRARME , UEKCERBFRELKREE.

BMS < , REEEERMAE RL RS RFBZZRIINRG. ERREKR. EREERNEMFE , AR
FTEENRBEY. REERCEEENRRAREY, BELERE. BE2HAR , UARRAKEME
saR T, Bl ERENEREE., BERENASMAMRETREXEINE, MAMNATRESE, &
TEREN, EEEE, EARET. AECANRETRBNSEEYR  TERERES. SHXRER
REMESHNRRE  EMAIRATESR.
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EREESE

EREFRLFERSENERT , RAUKERBLPZREG?

=o REER., HELR BELBZNHEMHEAEIMEEMANRHREER MATBEREFENNRE
o, MEELERBGNFMAENR  F2H ERERDPHER.

BREEZVEERRTERNA RL E1TRERRE(L ?

BEMREBEREEL - FHELEN , LENBENEZHNEE  IK2FHNSEMAZE,

REZIMMRE RLER?

BEMEBREATHRMEL , ERSEREERERTEBFIRNE-PUFEK. AR EWUUERS

[ERAZERER , WREIEbB, WHZARARERTH , YRARPERREE N

RLC FE SR ] LATE ML SR B R 5k 2

EEEEXRAENEARTUAZERN RL BERREL. ELERRE (BBNER ). AR, IBL
BRR., EXNLRAERE, BERENEGNE, BRX, FENQRLT , EELAFEEBREIEE
RIFMREFRMEMER ( HIAKMELE ) RIBEREEEERS. LREAHYELLFAHEER ,
WHDEERAR, WK, RYRERENBERYEE.

3R L5 2 5 Zh Y {68 A =451 2

CRENEARMOERERETWAKMEAE. BECRNEENTHRAR. B RLERAR
RS EAR | URBEL Amazon BT LM HVAC BERNE, SENRELRE  B2H SHE
BreR

/.

ETEERLBRERNBERT , RUNREBLPZH0E? 7
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HEEFRRER AIML BERAR (ES —BAERRET AWS HEAEMBRTIRD ) URELEFERE
ZB, BNEZBRERCXERE, ERNERNENIEM B HEABNERKAE. HHRNER
FERZ R T IS AE  UREE, BERBEAENEBRNTEFINELENEEZNRER , iyl
2R, BHEEZLOERNERREAEEE, tFHLBERRNEREERCXHFERD , UEEEE
A LESAESERNEENRE , TRARRRECREEAINEE,
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« Amazon {AI{EA AWS loT RciE HEZ LY KE M (Dramel Frazier, Rob Aldrich ] Ryan
Burke , AWS re : Invent 2022 f&%R )

« Amazon By 2022 FxEM IS (Amazon Sustainability #B1 )
o £ (AWS R AR ) RHFEME GitHub fFE LERMSEVERAZENIES AWS
» Amazon Neptune #1 AWS loT SiteWise BFAR T M2 EFRARER (GitHub EFE )

FERBEMEMIFR

o AR (BEBHEREY )
- HERAKETIRRENL (BRGNS )
o H{E{L THMEE (Mark Fowler , https : //World-Grain.com #83%5 , 2011 2 A1 H)

H b FE

» Amasyali, Kadir, Mohammed Olama # Aniruddha Perumalla, 2020 &, "JAMachine
Learning R E B 5 ERFAR HVAC RV FEEM, | ZEERIFNBEEMERAM L
=, https : //https://www.osti.gov/servlets/purl/1632099,

« B, Xianzhong F A 2023 ., "HRIFERERFEAMBETRT L, TERPOERIGETRER

EEAMNRESBMLE, , BE&EE., https : //https://doi.org/10.1007/s12273-023-1022-4,

« Fu, Qiming A 2022 £, "AREZERRMRZHMNBICBERAREN M. 1 BYIREARR

50. https : //https://doi.org/10.1016/j.jobe.2022.104165,

« Wang. Huilong A 2022 £, "B ZAERNEFIRRE , ARX3E HVAC RRER
HAREBERFTIRIE S HEAIREE, 1 Applied Energy 326, https : //https://doi.org/10.1016/
j.-apenergy.2022.119962,



https://www.youtube.com/watch?v=gPdmIOpdsRw
https://sustainability.aboutamazon.com/reporting-and-downloads
https://github.com/aws-solutions-library-samples/guidance-for-monitoring-and-optimizing-energy-usage-on-aws
https://aws.amazon.com/solutions/guidance/monitoring-and-optimizing-energy-usage-on-aws/
https://github.com/aws-samples/aws-neptune-sitewise-industrial-ml-cdk
https://docs.brickschema.org/intro.html
https://www.ccontrols.com/success/chiller.htm
https://www.world-grain.com/articles/10197-optimizing-mill-performance
https://www.osti.gov/servlets/purl/1632099
https://doi.org/10.1007/s12273-023-1022-4
https://doi.org/10.1016/j.jobe.2022.104165
https://doi.org/10.1016/j.apenergy.2022.119962
https://doi.org/10.1016/j.apenergy.2022.119962
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g DU B

R H iR — 20238 B 29 H



https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-reinforcement-learning-bms/strategy-reinforcement-learning-bms.rss
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AWS R g IR EIFRARR

AR 2 AWS Prescriptive Guidance I2tHI KRS, IERAMEXPEAWMEE. EEERER

AR

RRARHRAZRERER,

&

==

%

7R

A

BERAEABEERNtEEREBER, BLKEE Gartner £ 2011 FHEMN SR AER T

EUTRE :

- ER/EFEE - ZoANAERFEDERBBEAREN LIS HEEE , URSHEME. RaEN
AEREMt. CEESRBEFERENERE, 6l . SENIRBEE Oracle EREEBBE
Amazon Aurora PostgreSQL &R Ao

- FERESR FHHER) - BEARXBEER , Y5 A —ERENECURAERINEE, &6l &
BRI ERE Oracle EREEBE $H Amazon Relational Database Service (Amazon RDS)
for Oracle AWS Ei,

- ENRE (BEERE) - URETEANER , BEREMRRELE SaaS BH, bl : BENE
FRARERE (CRM) RFBRE Salesforce.com,

- FHEN FBHER) - SEARABEER , MAETEAEEUNAERIIEE. 86 BEW
BB EPE Oracle EREEBBE & EC2 #1T/EEE L Oracle AWS Eif,

- EFHE (ERMSERARSRENER) - KERZRBEER K BETBEVER. EEEA
BRAREARERE. BULEARSEREARHELAERIHELENERERK. 6 : &
Microsoft Hyper-VIEERREXN BB E AWS,

- RE (EFRR) - SEARARBERRRED, HYRoETEEZERNERAESX , BR
FERBZTHEILEEINR , URECRERENEREAER , RARBEXRBEARETERS,

- K- BREAIBRRFREFTEFENERAER.

ABAC

ESHE R,
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Rk

RS XERK.

ACID

ASRETE. —BE, BEEE, WA,
FB-THAER

—BEREBRLE , AFRENERENEAKES (EZBEALNERITEAREERARE) ,
EmEENESHEERHEEERBEERARIANRS, hFEXENE, ZRHANES
MAFTE-RMENHR, CEBE , BEEH-HHEBFEESHNITRF,

—BEREBRLE , AFRENERENERERS  BRARFENERERBEREBAEN
MR , ANEENEREERENE, ERENEEEBBATERIEMNRS.

E—#ERY LEER SQL HE , S EHENE -—BOE., REREMNEHEIE SUMH MAX.

Al
w2EAIEE,
AlOps
w2BEAIEERE
E&1t
EEREFKARMBREAEANERF. ERLEIRREBEAABLE, EZERNTEHEAABAER
RER

REARESEMBAENERER , EhBRAREAREEN. EVNFILBRBRERETH.
FERER 12

—BZE2NE , EAHEARENERER  UiHBIRERREZIBZEHRIE,
FEREXES

RREBEANSEEAEXNFEEANES  SFREENEERRAE IR AREHEEE.
BEARERESRRNSMEFNERE , FBRBRIEER. RALCNELHEAEXNLI ER
B EIEFF.



https://docs.aws.amazon.com/prescriptive-guidance/latest/application-portfolio-assessment-guide/introduction.html

AWS 7 g5l  LARSEYEERFERA U RL AERERZENL AWS

AIEE Al

ERNERE , IR EREERMRATES EAFHEBENEAGE , SINEE, FREENE
BIER, ME/HMES  F2RAERATIER?

AT EE21E (AlOps)

ERAMRBIRMARREBE, BOBREEHNMAITEUARRESRBRENERF. MFEHEN
A7 AWS BB REEHEMA AlOps WFMEN , F2REEESEE,

BN
~ENEREE , CEA-HeR  —EARNENAESRA—EARRENLESR. AL
S$ANESR , BACTARGRS  EELESRTREENEER,

BFHE. —HiE, WEHE FAM (ACID)

—ERRE  DEERRSE TRAERLEEENERT | LARRENEN AR
RAETRLE,
B R AFER I (ABAC)

3
¢
&n

BRIFEFERAEBMY (G, THEBENEKER) BUBHINER., UFEFHER
¢ AWS Identity and Access Management (IAM) 3X4) 8 ABAC for AWS,

BEREERFTERNVLE , FRARAENEANRER, EUUSREERRRTFHNERNERIH
fibiviE , URERERESR , SIMER. BITHBRBILEFR,

oA EE

FRAREMNE AWS EE | AIRREATHREPHERE , YREEE RSP EABE R RSN EK
AR, RIEERERIELR

AWS EinERFAZEE (AWS CAF)

MESSHNREERREE AWS | AHBEBFHESKEARNGE , UENEBEER, AWS
CAF #EEL BB ABEN®ESE . X, AR, BE. ¥E&. Z2VNEE, XK. AENEE
BHZENXBEENERF ; ¥&., Z2NEEERZEENRMRENERF. Sl , ARE@EH
REANER (HR)., ABEEHNENMASEENIZERA. Ht , AWS CAF AR, 3|
RABEARMIES| , HEEBMT R IRAZ RN ER, NFEFMAER , FSH AWS CAF UM
AWS CAF HERE.



https://aws.amazon.com/what-is/artificial-intelligence/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/aiops.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction_attribute-based-access-control.html
https://aws.amazon.com/cloud-adoption-framework/
https://d1.awsstatic.com/whitepapers/aws_cloud_adoption_framework.pdf

AWS 75 %43 i AREMERRGRAL RL AR N EFREL AWS
AWS TEEHEKLERE (AWS WQF)
—EIR K AAtERNEERIEAH. ZEREBRK K YRHITERME. AWS WQF FEMR

AWS Schema Conversion Tool (AWS SCT), T80 MEREEBERNEX R4, EAEXE
X, HEERMEEEYE , WRHTEHRE.

B

SERRAVEEER A

EETEREEEA BBV A
BCP

ASRERSEESRE,
TRE

BERTANKE-—EBXRE  UR—BREERNEER. B UETAEBE Amazon Detective # L
ERRRERMONEAER. THEN AP WINELEE. WFEFHAER , F2REAXHHNIT
REPHNER,

KPRt

BEAMERE AR THENRERL. FFESE Endianness,

RS E
FEASESERNIBRE METRENER ). i, ML ERTAESERENEN "HEFH4R
ARUNEHG?, SHEDS "TEREEERSRE? .

Bloom ERZE &4

—EHRME, ERESHNENES , ARAETEREAEHNKE.
E/REE

—EHERE , SULEETREYMECEEMENIRE, SN E—@RR (E€) PHITE
BIRVBRARENMRAE , Y ES —FIRE (K2 ) PRTHHNEAERNMRAE, RETHBERESR
R, v EREERK.

ez A
EBEBERNTESLERLERAR TN EDINEREAEN. AERSATATER ,

WMERRRR EAEFRRRESIN Web RRER, FEHMBBARBATSHMEA , BEEDER
SEEASER



https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
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