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SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "IN_APP_STREAM_0Q01" (
ingest_time TIMESTAMP,
ticker_symbol VARCHAR(4),
sector VARCHAR(16), price REAL, change REAL);
CREATE
OR REPLACE PUMP "STREAM_PUMP_@@1" AS
INSERT INTO
"IN_APP_STREAM_001"
SELECT
STREAM APPROXIMATE_ARRIVAL_TIME,
ticker_symbol,
sector,
price,
change FROM "SOURCE_SQL_STREAM_001";
-- Second in-app stream and pump
CREATE
OR REPLACE STREAM "IN_APP_STREAM_02" (ingest_time TIMESTAMP,
ticker_symbol VARCHAR(4),
sector VARCHAR(16),
price REAL,
change REAL);
CREATE
OR REPLACE PUMP "STREAM_PUMP_@2" AS
INSERT INTO
"IN_APP_STREAM_02"
SELECT
STREAM ingest_time,
ticker_symbol,
sector,
price,
change FROM "IN_APP_STREAM_001";
-- Destination in-app stream and third pump
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CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ingest_time TIMESTAMP,
ticker_symbol VARCHAR(4),
sector VARCHAR(16),
price REAL,
change REAL);
CREATE
OR REPLACE PUMP "STREAM_PUMP_@3" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM ingest_time,
ticker_symbol,
sector,
price,
change FROM "IN_APP_STREAM_02";

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql DROP TABLE IF EXISTS SOURCE_SQL_STREAM_001;

CREATE TABLE SOURCE_SQL_STREAM_001 (TICKER_SYMBOL VARCHAR(4),
SECTOR VARCHAR(16),
PRICE DOUBLE,
CHANGE DOUBLE,
APPROXIMATE_ARRIVAL_TIME TIMESTAMP(3) METADATA

FROM
'timestamp' VIRTUAL,
WATERMARK FOR APPROXIMATE_ARRIVAL_TIME AS APPROXIMATE_ARRIVAL_TIME - INTERVAL '1'
SECOND )
PARTITIONED BY (TICKER_SYMBOL) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream’,
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');
DROP TABLE IF EXISTS IN_APP_STREAM_001,;

CREATE TABLE IN_APP_STREAM_001 (
INGEST_TIME TIMESTAMP,
TICKER_SYMBOL VARCHAR(4),
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SECTOR VARCHAR(16),

PRICE DOUBLE,

CHANGE DOUBLE )

PARTITIONED BY (TICKER_SYMBOL) WITH (

'connector' = 'kinesis’',
'stream' = 'IN_APP_STREAM_001',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601');

DROP TABLE IF EXISTS IN_APP_STREAM_02;

CREATE TABLE IN_APP_STREAM_02 (
INGEST_TIME TIMESTAMP,
TICKER_SYMBOL VARCHAR(4),

SECTOR VARCHAR(16),
PRICE DOUBLE,
CHANGE DOUBLE )

PARTITIONED BY (TICKER_SYMBOL) WITH (

'connector' = 'kinesis',

'stream' = 'IN_APP_STREAM_02',

'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',

'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601');

DROP TABLE IF EXISTS DESTINATION_SQL_STREAM;

CREATE TABLE DESTINATION_SQL_STREAM (
INGEST_TIME TIMESTAMP, TICKER_SYMBOL VARCHAR(4), SECTOR VARCHAR(16),
PRICE DOUBLE, CHANGE DOUBLE )
PARTITIONED BY (TICKER_SYMBOL) WITH (
'connector' = 'kinesis',
'stream' = 'DESTINATION_SQL_STREAM',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

Query 2 - % flink.ssql(type =
update
)
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INSERT INTO

IN_APP_STREAM_001

SELECT
APPROXIMATE_ARRIVAL_TIME AS INGEST_TIME,
TICKER_SYMBOL,
SECTOR,
PRICE,
CHANGE

FROM
SOURCE_SQL_STREAM_001;

Query 3 - % flink.ssql(type =
update
)
INSERT INTO
IN_APP_STREAM_02
SELECT
INGEST_TIME,
TICKER_SYMBOL,
SECTOR,
PRICE,
CHANGE

FROM
IN_APP_STREAM_001;

Query 4 - % flink.ssql(type =
update
)
INSERT INTO
DESTINATION_SQL_STREAM
SELECT
INGEST_TIME,
TICKER_SYMBOL,
SECTOR,
PRICE,
CHANGE

FROM
IN_APP_STREAM_02;
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DateTime Zf g4t

SQL-based Kinesis Data Analytics application

CREATE

OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
TICKER VARCHAR(4),
event_time TIMESTAMP,
five_minutes_before TIMESTAMP,
event_unix_timestamp BIGINT,
event_timestamp_as_char VARCHAR(50),
event_second INTEGER);

CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM TICKER,
EVENT_TIME,
EVENT_TIME - INTERVAL '5' MINUTE,
UNIX_TIMESTAMP(EVENT_TIME),
TIMESTAMP_TO_CHAR('yyyy-MM-dd hh:mm:ss', EVENT_TIME),
EXTRACT (SECOND
FROM
EVENT_TIME)
FROM
"SOURCE_SQL_STREAM_001"

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =

update

) CREATE TABLE DESTINATION_SQL_STREAM (
TICKER VARCHAR(4),
EVENT_TIME TIMESTAMP(3),
FIVE_MINUTES_BEFORE TIMESTAMP(3),
EVENT_UNIX_TIMESTAMP INT,
EVENT_TIMESTAMP_AS_CHAR VARCHAR(50),
EVENT_SECOND INT)

PARTITIONED BY (TICKER) WITH (
'connector' = 'kinesis', 'stream' = 'kinesis-analytics-demo-stream',
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'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',

'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601')

Query 2 - % flink.ssql(type =

update
)

SELECT
TICKER,
EVENT_TIME,
EVENT_TIME - INTERVAL '5' MINUTE AS FIVE_MINUTES_BEFORE,
UNIX_TIMESTAMP() AS EVENT_UNIX_TIMESTAMP,
DATE_FORMAT(EVENT_TIME, 'yyyy-MM-dd hh:mm:ss') AS EVENT_TIMESTAMP_AS_CHAR,
EXTRACT(SECOND

FROM
EVENT_TIME) AS EVENT_SECOND

FROM
DESTINATION_SQL_STREAM;

ZhEret oy

SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
ticker_symbol VARCHAR(4),
sector VARCHAR(12),
change DOUBLE,
price DOUBLE);

CREATE
OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT
STREAM ticker_symbol,
sector,
change,
price
FROM
"SOURCE_SQL_STREAM_00@1"
WHERE
(
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ABS(Change / (Price - Change)) * 100

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =
update
) DROP TABLE IF EXISTS DESTINATION_SQL_STREAM;

CREATE TABLE DESTINATION_SQL_STREAM (
TICKER_SYMBOL VARCHAR(4),
SECTOR VARCHAR(4),
CHANGE DOUBLE,
PRICE DOUBLE )

PARTITIONED BY (TICKER_SYMBOL) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream’,
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

Query 2 - % flink.ssql(type =
update
)
SELECT
TICKER_SYMBOL,
SECTOR,
CHANGE,
PRICE
FROM
DESTINATION_SQL_STREAM
WHERE
(
ABS(CHANGE / (PRICE - CHANGE)) * 100
)
> 1,
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SQL-based Kinesis Data Analytics application

CREATE

OR REPLACE STREAM "CHANGE_STREAM"(
ticker_symbol VARCHAR(4),
sector VARCHAR(12),
change DOUBLE,
price DOUBLE);

CREATE
OR REPLACE PUMP "change_pump" AS INSERT INTO "CHANGE_STREAM"
SELECT
STREAM ticker_symbol,
sector,
change,
price
FROM "SOURCE_SQL_STREAM_001"
WHERE
(
ABS(Change / (Price - Change)) * 100
)
> 1;
-- ** Trigger Count and Limit **
-- Counts "triggers" or those values that evaluated true against the previous where
clause
-- Then provides its own limit on the number of triggers per hour per ticker symbol
to what is specified in the WHERE clause

CREATE

OR REPLACE STREAM TRIGGER_COUNT_STREAM (
ticker_symbol VARCHAR(4),
change REAL,
trigger_count INTEGER);

CREATE
OR REPLACE PUMP trigger_count_pump AS
INSERT INTO
TRIGGER_COUNT_STREAMSELECT STREAM ticker_symbol,
change,
trigger_count
FROM
(
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SELECT
STREAM ticker_symbol,
change,
COUNT(*) OVER W1l as trigger_countFROM "CHANGE_STREAM" --window to perform
aggregations over last minute to keep track of triggers
WINDOW W1 AS
(
PARTITION BY ticker_symbol RANGE INTERVAL '1' MINUTE PRECEDING

)
WHERE

trigger_count >= 1;

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =
update
) DROP TABLE IF EXISTS DESTINATION_SQL_STREAM;

CREATE TABLE DESTINATION_SQL_STREAM (
TICKER_SYMBOL VARCHAR(4),
SECTOR VARCHAR(4),
CHANGE DOUBLE, PRICE DOUBLE,
EVENT_TIME AS PROCTIME())
PARTITIONED BY (TICKER_SYMBOL)

WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

DROP TABLE IF EXISTS TRIGGER_COUNT_STREAM;
CREATE TABLE TRIGGER_COUNT_STREAM (
TICKER_SYMBOL VARCHAR(4),
CHANGE DOUBLE,
TRIGGER_COUNT INT)
PARTITIONED BY (TICKER_SYMBOL);

Query 2 - % flink.ssql(type =
update

)
SELECT
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TICKER_SYMBOL,
SECTOR,
CHANGE,
PRICE
FROM
DESTINATION_SQL_STREAM
WHERE

(

ABS(CHANGE / (PRICE - CHANGE)) * 100

)
> 1;

Query 3 - % flink.ssql(type =

update
)
SELECT *
FROM(
SELECT
TICKER_SYMBOL,
CHANGE,
COUNT(*) AS TRIGGER_COUNT
FROM
DESTINATION_SQL_STREAM
GROUP BY
TUMBLE(EVENT_TIME, INTERVAL '1' MINUTE),
TICKER_SYMBOL,
CHANGE
)
WHERE

TRIGGER_COUNT > 1;

FHelolM F 25 2o &A

SQL-based Kinesis Data Analytics application

CREATE

OR REPLACE STREAM "CALC_COUNT_SQL_STREAM"(
TICKER VARCHAR(4),
TRADETIME TIMESTAMP,
TICKERCOUNT DOUBLE);

CREATE
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OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
TICKER VARCHAR(4),
TRADETIME TIMESTAMP,
TICKERCOUNT DOUBLE);

CREATE PUMP "CALC_COUNT_SQL_PUMP_001" AS
INSERT INTO
"CALC_COUNT_SQL_STREAM" (
"TICKER",
"TRADETIME",
"TICKERCOUNT")
SELECT
STREAM "TICKER_SYMBOL",
STEP("SOURCE_SQL_STREAM_001",
"ROWTIME" BY INTERVAL 'l' MINUTE) as "TradeTime",
COUNT(*) AS "TickerCount "
FROM
"SOURCE_SQL_STREAM_001"
GROUP BY
STEP("SOURCE_SQL_STREAM_001". ROWTIME BY INTERVAL '1' MINUTE),
STEP("SOURCE_SQL_STREAM_0@1"." APPROXIMATE_ARRIVAL_TIME" BY INTERVAL
MINUTE),
TICKER_SYMBOL;
CREATE PUMP "AGGREGATED_SQL_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM" (
"TICKER",
"TRADETIME",
"TICKERCOUNT")
SELECT
STREAM "TICKER",
"TRADETIME",
SUM("TICKERCOUNT") OVER W1l AS "TICKERCOUNT"
FROM
"CALC_COUNT_SQL_STREAM" WINDOW W1 AS

(
PARTITION BY "TRADETIME"™ RANGE INTERVAL '10' MINUTE PRECEDING

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =

I1I
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update
) DROP TABLE IF EXISTS SOURCE_SQL_STREAM_001;
CREATE TABLE SOURCE_SQL_STREAM_001 (
TICKER_SYMBOL VARCHAR(4),
TRADETIME AS PROCTIME(),
APPROXIMATE_ARRIVAL_TIME TIMESTAMP(3) METADATA
FROM
'timestamp' VIRTUAL,
WATERMARK FOR APPROXIMATE_ARRIVAL_TIME AS APPROXIMATE_ARRIVAL_TIME - INTERVAL '1'
SECOND)
PARTITIONED BY (TICKER_SYMBOL) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');
DROP TABLE IF EXISTS CALC_COUNT_SQL_STREAM;
CREATE TABLE CALC_COUNT_SQL_STREAM (
TICKER VARCHAR(4),
TRADETIME TIMESTAMP(3),
WATERMARK FOR TRADETIME AS TRADETIME - INTERVAL '1' SECOND,
TICKERCOUNT BIGINT NOT NULL ) PARTITIONED BY (TICKER) WITH (
'connector' = 'kinesis',
'stream' = 'CALC_COUNT_SQL_STREAM',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'csv');
DROP TABLE IF EXISTS DESTINATION_SQL_STREAM;
CREATE TABLE DESTINATION_SQL_STREAM (
TICKER VARCHAR(4),
TRADETIME TIMESTAMP(3),
WATERMARK FOR TRADETIME AS TRADETIME - INTERVAL '1' SECOND,
TICKERCOUNT BIGINT NOT NULL )
PARTITIONED BY (TICKER) WITH ('connector' = 'kinesis',
'stream' = 'DESTINATION_SQL_STREAM',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'csv');

Query 2 - % flink.ssql(type
update

)
INSERT INTO
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CALC_COUNT_SQL_STREAM
SELECT
TICKER,

TO_TIMESTAMP(TRADETIME, 'yyyy-MM-dd HH:mm:ss') AS TRADETIME,

TICKERCOUNT
FROM
(
SELECT
TICKER_SYMBOL AS TICKER,

DATE_FORMAT(TRADETIME, 'yyyy-MM-dd HH:mm:0@') AS TRADETIME,

COUNT(*) AS TICKERCOUNT
FROM
SOURCE_SQL_STREAM_001
GROUP BY
TUMBLE(TRADETIME, INTERVAL '1' MINUTE),

DATE_FORMAT(TRADETIME, 'yyyy-MM-dd HH:mm:00'),

DATE_FORMAT (APPROXIMATE_ARRIVAL_TIME, 'yyyy-MM-dd HH:mm:00'),

TICKER_SYMBOL

Query 3 - % flink.ssql(type =
update

)
SELECT

*
FROM
CALC_COUNT_SQL_STREAM;

Query 4 - % flink.ssql(type =
update
)
INSERT INTO
DESTINATION_SQL_STREAM
SELECT
TICKER,
TRADETIME,
SUM(TICKERCOUNT) OVER W1 AS TICKERCOUNT
FROM
CALC_COUNT_SQL_STREAM WINDOW W1 AS
(
PARTITION BY TICKER
ORDER BY
TRADETIME RANGE INTERVAL '1@' MINUTE PRECEDING
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MO

)

Query 5 - % flink.ssql(type =

update
)
SELECT
*
FROM

DESTINATION_SQL_STREAM;

o 7} Hi&t
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SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM for cleaned up referrerCREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM" ( "ingest_time" TIMESTAMP, "referrer"
VARCHAR(32));
CREATE
OR REPLACE PUMP "myPUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT
STREAM "APPROXIMATE_ARRIVAL_TIME",
SUBSTRING("referrer", 12,

(
POSITION('.com' IN "referrer") - POSITION('www.' IN "referrer") - 4
)
)
FROM

"SOURCE_SQL_STREAM_001";

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =
update
) CREATE TABLE DESTINATION_SQL_STREAM (
referrer VARCHAR(32),
ingest_time AS PROCTIME() ) PARTITIONED BY (referrer)

WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream’,
'aws.region' = 'us-east-1',
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'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"')

Query 2 - % flink.ssql(type =
update

SELECT

ingest_time,

substring(referrer, 12, 6) as referrer
FROM

DESTINATION_SQL_STREAM;

RegexE& At&35t0q ot E At CHA
SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM for cleaned up referrerCREATE

OR REPLACE STREAM "DESTINATION_SQL_STREAM" ( "ingest_time" TIMESTAMP, "referrer"

VARCHAR(32));
CREATE
OR REPLACE PUMP "myPUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT
STREAM "APPROXIMATE_ARRIVAL_TIME",
REGEX_REPLACE("REFERRER", 'http://', 'https://', 1, 0)
FROM
"SOURCE_SQL_STREAM_001";

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =

update

) CREATE TABLE DESTINATION_SQL_STREAM (
referrer VARCHAR(32),
ingest_time AS PROCTIME())

PARTITIONED BY (referrer) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream’,
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
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'json.timestamp-format.standard' = 'IS0-8601"')

Query 2 - % flink.ssql(type =
update

SELECT

ingest_time,

REGEXP_REPLACE(referrer, 'http', 'https') as referrer
FROM

DESTINATION_SQL_STREAM;

Regex 21 I}

SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
sector VARCHAR(24),
matchl VARCHAR(24),
match2 VARCHAR(24));
CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM T.SECTOR,
T.REC.COLUMN1,
T.REC.COLUMN2
FROM
(
SELECT
STREAM SECTOR,
REGEX_LOG_PARSE(SECTOR, '.*([EJ].).*([R].*)') AS REC
FROM
SOURCE_SQL_STREAM_001
)
AS T;

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =
update
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) CREATE TABLE DESTINATION_SQL_STREAM (
CHANGE DOUBLE, PRICE DOUBLE,
TICKER_SYMBOL VARCHAR(4),
SECTOR VARCHAR(16))

PARTITIONED BY (SECTOR) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"')

Query 2 - % flink.ssql(type =
update

)
SELECT

*
FROM
(
SELECT
SECTOR,
REGEXP_EXTRACT(SECTOR, '.([EJ.).([RJ.)', 1) AS MATCH1,
REGEXP_EXTRACT(SECTOR, '.([EJ.).([R].)', 2) AS MATCH2
FROM
DESTINATION_SQL_STREAM
)
WHERE
MATCH1 IS NOT NULL
AND MATCH2 IS NOT NULL;

DateTime Zf £4&t

SQL-based Kinesis Data Analytics application

CREATE

OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
TICKER VARCHAR(4),
event_time TIMESTAMP,
five_minutes_before TIMESTAMP,
event_unix_timestamp BIGINT,
event_timestamp_as_char VARCHAR(50),
event_second INTEGER);
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CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM TICKER,
EVENT_TIME,
EVENT_TIME - INTERVAL '5' MINUTE,
UNIX_TIMESTAMP(EVENT_TIME),
TIMESTAMP_TO_CHAR('yyyy-MM-dd hh:mm:ss', EVENT_TIME),
EXTRACT (SECOND
FROM
EVENT_TIME)
FROM
"SOURCE_SQL_STREAM_001"

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =

update

) CREATE TABLE DESTINATION_SQL_STREAM (
TICKER VARCHAR(4),
EVENT_TIME TIMESTAMP(3),
FIVE_MINUTES_BEFORE TIMESTAMP(3),
EVENT_UNIX_TIMESTAMP INT,
EVENT_TIMESTAMP_AS_CHAR VARCHAR(50),
EVENT_SECOND INT) PARTITIONED BY (TICKER)

WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream’,
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"')

Query 2 - % flink.ssql(type =
update

SELECT
TICKER,
EVENT_TIME,
EVENT_TIME - INTERVAL '5' MINUTE AS FIVE_MINUTES_BEFORE,
UNIX_TIMESTAMP() AS EVENT_UNIX_TIMESTAMP,
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DATE_FORMAT(EVENT_TIME, 'yyyy-MM-dd hh:mm:ss') AS EVENT_TIMESTAMP_AS_CHAR,
EXTRACT (SECOND
FROM
EVENT_TIME) AS EVENT_SECOND
FROM
DESTINATION_SQL_STREAM;

ozt
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SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
event_time TIMESTAMP,
ticker_symbol VARCHAR(4),
ticker_count INTEGER);
CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM EVENT_TIME,
TICKER,
COUNT(TICKER) AS ticker_count
FROM
"SOURCE_SQL_STREAM_0@1" WINDOWED BY STAGGER ( PARTITION BY
TICKER,
EVENT_TIME RANGE INTERVAL '1' MINUTE);

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =
update
) CREATE TABLE DESTINATION_SQL_STREAM (
EVENT_TIME TIMESTAMP(3),
WATERMARK FOR EVENT_TIME AS EVENT_TIME - INTERVAL '60' SECOND,
TICKER VARCHAR(4),
TICKER_COUNT INT) PARTITIONED BY (TICKER)

WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream’,
'aws.region' = 'us-east-1',
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'scan.stream.initpos' = 'LATEST',
'format' = 'json'

Query 2 - % flink.ssql(type =
update

SELECT

EVENT_TIME,

TICKER, COUNT(TICKER) AS ticker_count
FROM

DESTINATION_SQL_STREAM
GROUP BY

TUMBLE(EVENT_TIME,

INTERVAL '60' second),

EVENT_TIME, TICKER;

.

ROWTIMES AlEsle HEZ H

SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
TICKER VARCHAR(4),
MIN_PRICE REAL,
MAX_PRICE REAL);
CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM TICKER,
MIN(PRICE),
MAX (PRICE)
FROM
"SOURCE_SQL_STREAM_001"
GROUP BY
TICKER,
STEP("SOURCE_SQL_STREAM_001".
ROWTIME BY INTERVAL '6@' SECOND);
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Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =

update

) CREATE TABLE DESTINATION_SQL_STREAM (
ticker VARCHAR(4),
price DOUBLE,
event_time VARCHAR(32),
processing_time AS PROCTIME())

PARTITIONED BY (ticker) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"')

Query 2 - % flink.ssql(type =
update

SELECT
ticker,
min(price) AS MIN_PRICE,
max(price) AS MAX_PRICE
FROM
DESTINATION_SQL_STREAM
GROUP BY

TUMBLE(processing_time, INTERVAL '60' second),
ticker;

JHE RH3E e AEt= 7F Z4AH(TOP_K_ITEMS_TUMBLING)

SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "CALC_COUNT_SQL_STREAM"(TICKER VARCHAR(4),
TRADETIME TIMESTAMP,
TICKERCOUNT DOUBLE);
CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
TICKER VARCHAR(4),
TRADETIME TIMESTAMP,
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TICKERCOUNT DOUBLE);
CREATE PUMP "CALC_COUNT_SQL_PUMP_001" AS INSERT INTO "CALC_COUNT_SQL_STREAM" (
"TICKER",
"TRADETIME",
"TICKERCOUNT")
SELECT
STREAM"TICKER_SYMBOL",
STEP("SOURCE_SQL_STREAM_@@1"."ROWTIME"™ BY INTERVAL '1' MINUTE) as "TradeTime",
COUNT(*) AS "TickerCount"
FROM
"SOURCE_SQL_STREAM_001"
GROUP BY STEP("SOURCE_SQL_STREAM_001".
ROWTIME BY INTERVAL '1' MINUTE),
STEP("SOURCE_SQL_STREAM_001".
"APPROXIMATE_ARRIVAL_TIME" BY INTERVAL '1' MINUTE),
TICKER_SYMBOL;
CREATE PUMP "AGGREGATED_SQL_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM" (
"TICKER",
"TRADETIME",
"TICKERCOUNT")
SELECT
STREAM "TICKER",
"TRADETIME",
SUM("TICKERCOUNT") OVER W1l AS "TICKERCOUNT"

FROM
"CALC_COUNT_SQL_STREAM" WINDOW W1 AS
(
PARTITION BY "TRADETIME" RANGE INTERVAL '1@' MINUTE PRECEDING
)

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =
update
) DROP TABLE IF EXISTS DESTINATION_SQL_STREAM;
CREATE TABLE DESTINATION_SQL_STREAM (
TICKER VARCHAR(4),
EVENT_TIME TIMESTAMP(3),
WATERMARK FOR EVENT_TIME AS EVENT_TIME - INTERVAL '1' SECONDS )
PARTITIONED BY (TICKER) WITH (
'connector' = 'kinesis', 'stream' = 'kinesis-analytics-demo-stream',
'aws.region' = 'us-east-1',
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'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

Query 2 - % flink.ssql(type =

update
)
SELECT
*
FROM
(
SELECT
TICKER,
COUNT(*) as MOST_FREQUENT_VALUES,
ROW_NUMBER() OVER (PARTITION BY TICKER
ORDER BY
TICKER DESC) AS row_num
FROM
DESTINATION_SQL_STREAM
GROUP BY
TUMBLE(EVENT_TIME, INTERVAL '1' MINUTE),
TICKER
)
WHERE

row_num <= 5;

CHEF A QI Top-K &5

SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ITEM VARCHAR(1024), ITEM_COUNT DOUBLE);
CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM ITEM,
ITEM_COUNT
FROM
TABLE(TOP_K_ITEMS_TUMBLING(CURSOR(
SELECT
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STREAM *

FROM
"SOURCE_SQL_STREAM_001"),

'columnl', -- name of column in single quoteslO,
-- number of top items6@ -- tumbling window size in seconds));

Managed Service for Apache Flink Studio

%flinkssql
DROP TABLE IF EXISTS SOURCE_SQL_STREAM_001
CREATE TABLE SOURCE_SQL_STREAM_0@1 ( TS TIMESTAMP(3), WATERMARK FOR TS as TS -

INTERVAL '5' SECOND, ITEM VARCHAR(1024),

PRICE DOUBLE)

WITH ( 'connector' = 'kinesis', 'stream' = 'SOURCE_SQL_STREAM_001',
'aws.region' = 'us-east-1', 'scan.stream.initpos' = 'LATEST', 'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

%flink.ssql(type=update)
SELECT
*
FROM
(
SELECT
*I
ROW_NUMBER() OVER (PARTITION BY AGG_WINDOW
ORDER BY
ITEM_COUNT DESC) as rownum
FROM
(
select
AGG_WINDOW,
ITEM,
ITEM_COUNT
from
(
select
TUMBLE_ROWTIME(TS, INTERVAL '6@' SECONDS) as AGG_WINDOW,
ITEM,
count(*) as ITEM_COUNT
FROM
SOURCE_SQL_STREAM_001
GROUP BY

28
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TUMBLE(TS, INTERVAL '6@' SECONDS),
ITEM

)
where
rownum <= 3

e 23 F& n4(W3C_LOG_PARSE &%)

SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM" ( columnl VARCHAR(16),
column2 VARCHAR(16),
column3 VARCHAR(16),
column4 VARCHAR(16),
column5 VARCHAR(16),
column6 VARCHAR(16),
column7 VARCHAR(16));
CREATE
OR REPLACE PUMP "myPUMP" ASINSERT INTO "DESTINATION_SQL_STREAM"
SELECT
STREAM 1.r.COLUMN1,
.r.COLUMN2Z,
.COLUMNS3,
.COLUMN4%,
.COLUMNS,
.COLUMN®G,
.COLUMN7

o
H H H H H

FROM

SELECT

STREAM W3C_LOG_PARSE("1log", 'COMMON')
FROM

"SOURCE_SQL_STREAM_001"

)
AS 1(x);

Managed Service for Apache Flink Studio

%flink.ssql(type=update)

Managed Service for Apache Flink Studio0ilA{ Kinesis Data Analytics for SQL #2|Z CIA| BHE 7|
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DROP TABLE IF EXISTS SOURCE_SQL_STREAM_001 CREATE TABLE SOURCE_SQL_STREAM_001 ( log

VARCHAR(1024))
WITH ( 'connector' = 'kinesis',
'stream' = 'SOURCE_SQL_STREAM_001',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601');

% flink.ssql(type=update)
select
SPLIT_INDEX(log, ' ', 0),
SPLIT_INDEX(log, ' ', 1),
SPLIT_INDEX(log, ' ', 2),
SPLIT_INDEX(log, ' ', 3),
SPLIT_INDEX(log, ' ', 4),
SPLIT_INDEX(log, ' ', 5),
SPLIT_INDEX(log, ' ', 6)
from
SOURCE_SQL_STREAM_001;

Mo
fjo

AtY¥e 240| We 2= 28(VARIABLE_COLUMN_LOG_PARSE <)

SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM"( "column_A" VARCHAR(16),

"column_B" VARCHAR(16),

"column_C" VARCHAR(16),

"COL_1" VARCHAR(16),

"COL_2" VARCHAR(16),

"COL_3" VARCHAR(16));
CREATE
OR REPLACE PUMP "SECOND_STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT

STREAM t."Col_A",

t."Col_B",

t."Col_C",
t.r."coL_1",
t.r."coL_2",
t.r."CcoL_3"
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(
SELECT

STREAM "Col_A",
"COl_B",
ucol_cu ,

VARIABLE_COLUMN_LOG_PARSE ("Col_E_Unstructured",
'COL_1 TYPE VARCHAR(16),
COL_2 TYPE VARCHAR(16),
COL_3 TYPE VARCHAR(16)',

FROM

"SOURCE_SQL_STREAM_001"

)

as t;

Managed Service for Apache Flink Studio

%flink.ssql(type=update)

",')AS T

DROP TABLE IF EXISTS SOURCE_SQL_STREAM_001 CREATE TABLE SOURCE_SQL_STREAM_001 ( log

VARCHAR(1024))
WITH ( 'connector' = 'kinesis',
'stream' = 'SOURCE_SQL_STREAM_001',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

% flink.ssqgl(type=update)
select
SPLIT_INDEX(log, ' ',
SPLIT_INDEX(log, ' ',
SPLIT_INDEX(log, ' ',
SPLIT_INDEX(log, ' ',
SPLIT_INDEX(log, ' ',
SPLIT_INDEX(log, ' ',
)
from
SOURCE_SQL_STREAM_001;

0),
1),
2),
3),
4),
5)
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z=9
SQL-based Kinesis Data Analytics application

CREATE
OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
"Company" varchar(20),
sector VARCHAR(12),
change DOUBLE,
price DOUBLE);
CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM ticker_symbol,
"c"."Company",
sector,
change,
priceFROM "SOURCE_SQL_STREAM_001"
LEFT JOIN
"CompanyName" as "c"
ON "SOURCE_SQL_STREAM_00@1".ticker_symbol = "c"."Ticker";

Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =

update

) CREATE TABLE DESTINATION_SQL_STREAM (
TICKER_SYMBOL VARCHAR(4),
SECTOR VARCHAR(12),
CHANGE INT,
PRICE DOUBLE )

PARTITIONED BY (TICKER_SYMBOL) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

Query 2 - CREATE TABLE CompanyName (
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Ticker VARCHAR(4),
Company VARCHAR(4)) WITH (

'connector' = 'filesystem',
'path' = 's3://kda-demo-sample/TickerReference.csv',
'format' = 'csv' );

Query 3 - % flink.ssql(type =
update
)
SELECT
TICKER_SYMBOL,
c.Company,
SECTOR,
CHANGE,
PRICE
FROM
DESTINATION_SQL_STREAM
LEFT JOIN
CompanyName as c
ON DESTINATION_SQL_STREAM.TICKER_SYMBOL = c.Ticker;

=
F

SQL-based Kinesis Data Analytics application

SELECT
STREAM ticker_symbol,
sector,
change,
(
price / 0
)

as ProblemColumnFROM "SOURCE_SQL_STREAM_001"
WHERE

sector SIMILAR TO 'STECH%';
Managed Service for Apache Flink Studio

Query 1 - % flink.ssql(type =

update

) DROP TABLE IF EXISTS DESTINATION_SQL_STREAM;
CREATE TABLE DESTINATION_SQL_STREAM (
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TICKER_SYMBOL VARCHAR(4),
SECTOR VARCHAR(16),
CHANGE DOUBLE,
PRICE DOUBLE )

PARTITIONED BY (TICKER_SYMBOL) WITH (
'connector' = 'kinesis',
'stream' = 'kinesis-analytics-demo-stream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json',
'json.timestamp-format.standard' = 'IS0-8601"');

Query 2 - % flink.pyflink eudf(input_types = [DataTypes.BIGINT()],
result_type = DataTypes.BIGINT()) def DivideByZero(price): try: price / 0

except
: return - 1 st_env.register_function("DivideByZero",
DivideByZero)

Query 3 - % flink.ssql(type =
update
)
SELECT
CURRENT_TIMESTAMP AS ERROR_TIME,
*
FROM
(
SELECT
TICKER_SYMBOL,
SECTOR,
CHANGE,
DivideByZero(PRICE) as ErrorColumn
FROM
DESTINATION_SQL_STREAM
WHERE
SECTOR SIMILAR TO '%TECHS'
)
AS ERROR_STREAM;
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CREATE

OR REPLACE STREAM "DESTINATION_SQL_STREAM" (EVENT_TIME TIMESTAMP,
INGEST_TIME TIMESTAMP,

TICKER VARCHAR(16),

VOLUME BIGINT,

AVG_PRICE DOUBLE,

MIN_PRICE DOUBLE,

MAX_PRICE DOUBLE);

CREATE
OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO
"DESTINATION_SQL_STREAM"
SELECT
STREAM STEP("SOURCE_SQL_STREAM_0@0@1"."tradeTimestamp" BY INTERVAL '6@' SECOND) AS
EVENT_TIME,
STEP("SOURCE_SQL_STREAM_0@0@1".ROWTIME BY INTERVAL '60Q' SECOND) AS
"STREAM_INGEST_TIME",
"ticker",
COUNT(*) AS VOLUME,
AVG("tradePrice") AS AVG_PRICE,
MIN("tradePrice") AS MIN_PRICE,
MAX("tradePrice") AS MAX_PRICEFROM "SOURCE_SQL_STREAM_001"
GROUP BY
"ticker",
STEP("SOURCE_SQL_STREAM_001" .ROWTIME BY INTERVAL '6Q' SECOND),
STEP("SOURCE_SQL_STREAM_0Q@1"."tradeTimestamp" BY INTERVAL '6@' SECOND);
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CIOIE AER MAS MeiEtLIC
Kinesis ~E 2 i+« H|O|X|o{M CllO|E] AEZIS| BE S ™t 7|2 2C|UE 8F ZEE =
=hefLCt.

2LC|MHE ZEE AHE5HH Kinesis 2E | Hd S MEHSto{ T|O|E 2ERIE HEe + U&LICH
AER0| MM &2l S¢ Kinesis streams(Kinesis A E &) H 0| K|l AE 9| Status(4 EH)=
Creating(444d Z)QlLICH AERIS AF8E ZFH|7| T/H Status(AEH) 7} Active(Z4) 2 HZAE L
CH.

~ER B MEELICH AER A% HE mo|xlof RUEZ Mot #H AER 74 290
E AlELICH

Amazon Kinesis Cl|O|E{ ME7|0| M AE RS AERE M Amazon Kinesis Data Streams 2 2
B4Z4ErL|CH TRADE_SOURCE_STREAM.

JSONZI} H| 0|2 E = Amazon Kinesis Data Analytics-SQLO{| A AF2 S 7 I'_} SLgfLct.
Amazon Kinesis C|O|E Md7|& At&3t0o{ & 7+X| MZ 7HeH Ho|2
TRADE_SOURCE_STREAM CI|O|E{ AEZIZ 0| 1& 0| CHA S = 4

{{date.now(YYYY-MM-DD HH:mm:ss.SSS)}},
"{{random.arrayElement(["AAPL", "AMZN", "MSFT", "META", "GOOGL"])}}",
{{random.number(2000)3}}
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Amazon Managed Service for Apache Flink Studio 2 &=

Amazon Managed Service for Apache Flink Studio= Zeppelin —ESZ Al&5t0{ I EE AlRE
0| odlof M= Apache Flink 1.130] 2748t ssql ZE0| DHE & LICH Zeppelin —ES Q| A== 8 Hof|
gt 254 of2fof Ltet A& LICH.
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%flink.conf
execution.checkpointing.interval 5000

%flink.conf2 0| £50| 714 BHEUS LIEHELICH MIZQIEE Z &S Flink 7ol CHEF &t
= 5
=

o OO =
MIEt LH& 2 Apache Flink A Z ZQRIEE EH XM 2.

A A Amazon Kinesis Data Streams2| 2124 E| 0|

22 OIS Flink ssql ZEE AF835to{ MA=L|C} &t
T2 TRADE_TIME Z o= CllO|E 7|71 M8t =

R Al ZHO| KA EIL|CE.

%flink.ssql

DROP TABLE IF EXISTS TRADE_SOURCE_STREAM;

CREATE TABLE TRADE_SOURCE_STREAM (--‘arrival_time’ TIMESTAMP(3) METADATA FROM
"timestamp' VIRTUAL,

TRADE_TIME TIMESTAMP(3),

WATERMARK FOR TRADE_TIME as TRADE_TIME - INTERVAL '5' SECOND,TICKER STRING, PRICE
DOUBLE,
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STATUS STRING)WITH ('connector' = 'kinesis', 'stream' = 'TRADE_SOURCE_STREAM',
'aws.region' = 'us-east-1', 'scan.stream.initpos' = 'LATEST', 'format' = 'csv');
ClE BHEES AIE85to &3 AEEIE & &= /JU&LIch

%flink.ssql(type=update)-- testing the source stream

select * from TRADE_SOURCE_STREAM;

Amazon S3Z %A O|0|E{E &3] T0il Amazon Managed Service for Apache Flink Studio0i| A
HET T ME JZ|E A835tod Y CIOIHE 2 = U&LICt o[E A 5tE Hel dIolE7H 12 BHRIE

EAELICE #1 2 %flink.ssql 0= (FE=CI0|E) 2t= CH&l o] {o{oF &fL|cH:

%flink.ssql(type=update)

select TUMBLE_ROWTIME(TRADE_TIME,
INTERVAL '1' MINUTE) as TRADE_WINDOW,
TICKER, COUNT(*) as VOLUME,
AVG(PRICE) as AVG_PRICE,

MIN(PRICE) as MIN_PRICE,
MAX(PRICE) as MAX_PRICE FROM TRADE_SOURCE_STREAMGROUP BY TUMBLE(TRADE_TIME, INTERVAL

'1' MINUTE), TICKER;

373H CHS Amazon S30i A CHAN F=A0f CHE EE MAE £ QlaLCh "I"IE-IDI'E-E AL & 3Hof E L
Ct. QE{Ot3 = RIS O|HIE T O 0|4 HHAM5IX| ot g Hdo2 &

KEQJLICH YE{0I3 & AF85tE OlfE =H E&6te AFRES _T'_E=|3P7I °I?=.°'L—|EP 7F7=' ’5'
Second2 S8l a7t 5% %7 Amazon Kinesis Data Stream0| /232 ¢
EHZ 7} e Helle o™ ZEELICH RHMEH LIS KE{DH MH 2 AZTFAQ.
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%flink.ssql(type=update)

DROP TABLE IF EXISTS TRADE_DESTINATION_S3;

CREATE TABLE TRADE_DESTINATION_S3 (

TRADE_WINDOW_START TIMESTAMP(3),

WATERMARK FOR TRADE_WINDOW_START as TRADE_WINDOW_START - INTERVAL '5' SECOND,
TICKER STRING,

VOLUME BIGINT,

AVG_PRICE DOUBLE,

MIN_PRICE DOUBLE,

MAX_PRICE DOUBLE)
WITH ('connector' = 'filesystem', 'path' = 's3://trade-destination/', 'format' = 'csv');
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SQL FHY R} SHLHAM

O| B E 2 CIO|E{E TRADE_DESTINATION_S30i &FIErL|Ct TUMPLE_ROWTIMEE HEZ #ol X
B Arstdol EfU AR OlL|Ct

%flink.ssql(type=update)

insert into TRADE_DESTINATION_S3

select TUMBLE_ROWTIME(TRADE_TIME,

INTERVAL '1' MINUTE),

TICKER, COUNT(*) as VOLUME,

AVG(PRICE) as AVG_PRICE,

MIN(PRICE) as MIN_PRICE,

MAX(PRICE) as MAX_PRICE FROM TRADE_SOURCE_STREAM

GROUP BY TUMBLE(TRADE_TIME, INTERVAL '1' MINUTE), TICKER;
WAL S 10~20& SO 504 Amazon S301 LR CIOIEIE FHFHAAIQ. I3 CHS WHEES 5
EHet Al
124 Amazon S32| TtJo| BT s mE = o+ UA FLlch
L2 CtEot Z&Lict

XK part-2d9eca09-1d57-450f-b583-11b33b089518-0-3
]'2023-03-01 17:23:59.999",AM2N, 16,1014.75,224.0,1855.0

"2023-03-01 17:23:59.999" ,AAPL,20,935.45,123.0,1972.0

"2023-03-01 17:23:59.999" ,MSFT,20,847.55,15 63.0

“2023-03-01 17:23:59.999",META, 23,968.52173 348,125.0,1995.0
"2023-03-01 17:23:59.999",G00GL,21,949.0,43.0,1996.0

"2023-03-81 17:26:59.999",G00GL,19,957.578947368421,180.0,1968.0
“2023-03-01 17:26:59.999",AAPL,25,969.72,24.0,1939.0

"2023-03-81 17:26:59.999",AMZN, 24,1021.875,101.0,1995.0

“2023-03-81 17:26:59.999",META, 14,715.1428571428571,16.0,1504.9
“2023-03-01 17:26:59.999",MSFT, 18,1050.4444444444443,123.0,1977.0
¥2023-03-01 17:30:59.999",AAPL,20,860.3,94.0,1776.0

“2023-03-01 17:30:59.999",G00GL,19,1078.4736842105262,9.0,1732.0
“2023-03-01 17:30:59.999",MSFT,20,1180.35,181.0,1981.0

"2023-03-01 17:30:59.999",AMZN, 20,974.3,50.0,1791.0

"2023-03-01 17:30:59.999" ,META,21,902.2857142857143,6.0,1896.0
"2023-03-01 17:33:59.999" ,AAPL,21,1029.8095238095239,121.0,1657.0
"2023-03-01 17:33:59.999",G00GL,21,1008.6190476190476,62.0,1979.0
“2023-03-01 17:33:59.999",META, 21,1119.142857142857,126.0,1916.0
*2023-03-01 17:33:59.999",AMZN, 27,1073.2592592592594,179.0,1849.0
“2023-03-01 17:33:59.999",MSFT,10,1353.4,584.0,1996.0

“2023-03-81 17:36:59.999",G00GL,18,1262.5,15.0,1997.0

“2023-03-01 17:36:59.999" ,MSFT,19,780.8947368421053,30.0,1558.90
“2023-03-01 17:36:59.999",AAPL,15,1263.1333333333334,185.0,1928.0
“2023-03-01 17:36:59.999",AMZN, 20,882.85,153.0,1764.0

"2023-03-01 17:36:59.999",META, 28,858.5,14.0,1917.0

"2023-03-01 17:40:59.999",AMZN, 22,976.9545454545455,98.0,1878.0
"2023-03-01 17:40:59.999",600GL,25,830.32,39.0,1991.0

"2023-03-01 17:40:59.999" ,MSFT,18,1325.0,28.0,1966.0

"2023-03-01 17:40:59.999",META,19,855.578947368421,96.0,1725.0
"2023-03-01 17:40:59.999" ,AAPL,16,1134.25,1.0,1939.0
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CloudFormation.

%flink.ssql(type-update)
E IF EXISTS TRADE_DESTINATION_S3;

E ABLE TRADE_ DESTINATION_S3 (
TR-UE INDOW_START T1 AMP(3),

WATERMARK FOR TRADE_WIN 'DO« stmT as TRADE_WINDOW_START - INTERVAL 'S' SECOMD,
TICKER STN aG
VOLUME B

AVG_ PRIC‘ :-f UBLE,

MA DOUBL E
WITH ('connector’ ‘filesystem', ‘path’ *33: -.:!a-s‘.u:ic-‘.eﬂ-::a:o_-fa'-:eu’asingana;;\ticcc~",'-':'rat' ‘csv');
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https://nightlies.apache.org/flink/flink-docs-master/docs/dev/table/sql/queries/window-tvf/
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4. T ESg MEISHCHS Apache Zeppelin0ll A Q7|E MESSHLICE.

5.
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9. MaskPhoneNumber-interactive Zeppelin tESE 71X AAI2.
10. =ESO| Z} B& 2 A AL

a. EEH10ME ASA He| &8 THMetAM TEHHS & HSt LT

—

%flink(parallelism=1)
import com.mycompany.app.MaskPhoneNumber
stenv.registerFunction("MaskPhoneNumber", new MaskPhoneNumber())

il

b. Ct3 HE Fo| Me E'—. AEF HIOIE-IE eig = A= HEEl W £ ddFLICh AEE 0]

%flink.ssql(type=update)
DROP TABLE IF EXISTS customer_reviews;

CREATE TABLE customer_reviews (
customer_id VARCHAR,

product VARCHAR,

review VARCHAR,

phone VARCHAR

)

WITH (

'connector' = 'kinesis',

'stream' = 'KinesisUDFSampleInputStream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'LATEST',
'format' = 'json');

c. CloIE{7t HZ2| L ol ZEE|R=X| st MAI.

%flink.ssql(type=update)
select * from customer_reviews

d. ALSXA HolH+E 5 ESto] TMEHS E HSELICH

%flink.ssql(type=update)
select customer_id, product,
phoneNumber from customer_reviews

review, MaskPhoneNumber('mask_phone', phone) as

2 HE ftEAA|L.

ok
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%flink.ssql(type=update)

DROP VIEW IF EXISTS sentiments_view;

CREATE VIEW
sentiments_view

AS
select customer_id, product, review, MaskPhoneNumber('mask_phone', phone) as

phoneNumber from customer_reviews

f. ClOIEE = QlgfLct.

%flink.ssql(type=update)
select * from sentiments_view

2! 0|§1t AWS Z|TH0| SHtE

zésaﬂ Kinesis QEEIO'" E—H?_I' D'”EE| L-H E% ooH L—ll:l'- AEH

K| = lgrLct.

Oj

%flink.ssql(type=update)

DROP TABLE IF EXISTS customer_reviews_stream_table;

CREATE TABLE customer_reviews_stream_table (
customer_id VARCHAR,

product VARCHAR,

review VARCHAR,

phoneNumber varchar

)

WITH (

'connector' = 'kinesis',

'stream' = 'KinesisUDFSampleQOutputStream',
'aws.region' = 'us-east-1',
'scan.stream.initpos' = 'TRIM_HORIZON',
'format' = 'json');

h. CHA Kinesis AE 2o YH|0|EE HlRES AFQlstL|C.

%flink.ssql(type=update)
INSERT INTO customer_reviews_stream_table
SELECT customer_id, product, review, phoneNumber

FROM sentiments_view

Managed Service for Apache Flink Studio =ES& At&3504 £ 45t 7|
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i. CH& Kinesis 2AEZIO| HIO|E{E E 1 = elgL|Ct.

%flink.ssql(type=update)
select * from customer_reviews_stream_table
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CreateApplication 2! AddApplicationlnput MMZ & X5
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oM B0 22 T4 BRI

g = A&LICH RHMlEt HE=

ZE A2, CHE 2 Createapplication API

"Inputs": [
{
"InputSchema": {
"RecordColumns": [
{
"Mapping": "string",
"Name": "string",
"SqlType": "string"
}
1,
"RecordEncoding": "string",
"RecordFormat": {
"MappingParameters": {
"CSVMappingParameters": {
"RecordColumnDelimiter": "string",
"RecordRowDelimiter": "string"
},
"JSONMappingParameters": {
"RecordRowPath": "string"
}
},
"RecordFormatType": "string"
}
.

"KinesisFirehoseInput": {
"ResourceARN": "string",
"RoleARN": "string"

.

"KinesisStreamsInput": {
"ResourceARN": "string",
"RoleARN": "string"

.

"Name": "string"
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?ngQ AA I}l)vi

st Weol met 7| E of Z2(7H 0ol #H = ClOIE £AAE FItstod AEZ|Y LA0M S0{2& O

OlE{E EZ & £ &LICH 2 X HIo|E{E Amazon S3 HZ!of| Zi&| 2 X{Z&sHok &fL|ct oHZ 2|7 0|4
0| A%t E|™ Amazon Kinesis Data AnalyticsO| Amazon S3 ZHA|E 211 oHZZ|7i0|M L &= EE M
Mot 2™ o ZE22IAH 0| =0 M O|E oHEEZ(AHI0|M LY 2AE R0l ZRIE £ U&LICt
XHEl= HA(CSV, JSON)E ALE5t0{ X CI0|EHE Amazon S3 ZiA|ofl K& ELICEH 0| & S04, of
Zz|#o|Mo] FA| F2oi CHet Mg sstctn 7-sH 274 LIcH AEE|Y A A0 CHsi CHS 0]
oI = EAZ FEuc

Ticker, SalePrice, OrderId

AMZN $700 1003
XYZ $250 1004

0| 32, &= CIoIE 2AE & KX[ot0o] At BED Z2 Z =4 E[AHo| g &M SEE MSste A

Ticker, Company
AMZN, Amazon
XYZ, SomeCompany

APlI EE= 2& 2 A835t0{ o ZE2|7 0| F X HIO|E A E
Data Analyticse= & X C|O|EH ~AE #E|5t7| 9/5H CtEa 22 API

» AddApplicationReferenceDataSource

» UpdateApplication

=

2E£2 AME35H04 X IOIEHE F7I5ts o cist REM[EH AHE of: = O|0|E{E Kinesis Data

CIS AFEOl| f2|5HAM 2.

- OjZ2|#H0|Ad0| A&l & 0|™ Kinesis Data Analytics= OHZE|FH0|M L X EE MAS OIS HIZ
BAx ZE 2ZCgfLch
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- OHZZ|AH 0|Mo| A&l 0| ofL|H (of: CH7| ZE0f /2 ) Kinesis Data Analytics= Q0| EEl 2]
2 8k XEELICH ofZ2(AH 0| A™0o| AR E|™ Kinesis Data Analytics7t & & Z & ofZ2/7|
O|Mof| E2 ZE=FFLCE.

Kinesis Data Analytics7t OHZE[7|0|M L & Zx EE et F C|o|EHE ME T x|21 sttt 7+ 5H
HZ{&LICt otote Amazon S3 XM E YO O|ERI7{LE CHE Amazon S3 ZHAE AtE5tE] stein &

—1— AA

ZdlLICH o] B2, UpdateApplication® HA|IM 2 S &E5H7{LE, 240 2, 2= C|o|E| £ S7|
St E MEfE = Q& LIC} Kinesis Data Analytics= OHZZ|Z0|M LY #ZX EE XIS 2 MZE 1 X|X|
ef&Lct.

= OB 242 MME £ Q= Amazon S3 Zix| o] 2 7|ofle STt QU&LICt REAISH MHE 5t
L MME HRSHAAIR. AA 27|17t =& ZETHstE B9 Kinesis Data AnalyticsE HIO|E{E 2= &
&= oigLict A3 ol ofZ2|7H 0| dEf= EAIZIX|CH Clo|EH= ¢454XK|X| et &Lt

()]
w
[
P -
>
¥a
X
N
m]
AL
o
|
[
P
N
m]
AL
0
o
X
2
N
o
i
=X
>
(0]
@
(/2]
O
o
Q
>
>
]
=
5
wn
N
>
0
>
I
[
s s
z
ob
(@]
-,

L

33 - Kinesis Data Analytics7t O OfZ2|7[0|M L £E M5t
2l0{M EE R EZLICE Ol= ofEZIA0IM Z =M X[HE & HELCH
C

(=2
(JSON, CSV), Amazon S3 Zixf|ofl X{Z &l Cl|o|E{e| QIZE & 7= & LCh.

. A7|0FOHE - Bl2E Al
Zf O|O|E 247t ol Z 2|70l L FHZE Eoi Q= Fofl ofEHAH tHEE=XIE 7| gL/t
CH22 AddApplicationReferenceDataSource APl %9 @& EElLCH.
{
"applicationName": "string",

"CurrentapplicationVersionId": number,
"ReferenceDataSource": {
"ReferenceSchema": {
"RecordColumns": [

{
"IsDropped": boolean,
"Mapping": "string",
"Name": "string",
"SqlType": "string"
}
1,
"RecordEncoding": "string",
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"RecordFormat": {
"MappingParameters": {
"CSVMappingParameters": {

"RecordColumnDelimiter": "string",
"RecordRowDelimiter": "string"
1,
"JSONMappingParameters": {
"RecordRowPath": "string"
}
1,
"RecordFormatType": "string"

1,

"S3ReferenceDataSource": {
"BucketARN": "string",
"FileKey": "string",
"ReferenceRoleARN": "string"

iy

"TableName": "string"

JSONPathZ %45} 7|

(@ Note

20231 98 122l 0|F 0= Kinesis Data Analytics for SQL2| 7|& AL X7} ot B, Kinesis
Data FirehoseE LA Z AL&3510 M| OHEZ 2|7 0|MES MHE & & LICH RHAMIEH ME2 A
s A ZESHAAIL.

JSONPath= JSON 7”7<1|°| QAE st EESHE LHULICH JSONPathe B2 EHAIS AIE
5t04 JSON EMOIM 24, SHE @A L HiPES EFMErLICH JSONO| CHEH REMIEH MA-H S JSON A

THE R ESAAD.

m|o
>
Olo
o
2
>
m

Amazon Kinesis Data Analytics= OHZ 2|7|0|M 2| AA AF|OF0d| JSONPath E 34|
2| ~A0|M JSON HAl0| Cllo|E{7 & E HIOIE @A Al-ELc

-

Kl

AEZ|Y CIO|E{E o E 2|70l iz AEZlof DHE st Yol CHE XFM[SH A2 the section
called “AEE|Y AA QAL SQL 2 Hof OHE 57" MME HZFHAAL.
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JSONPathZ JSON A 0] HA|A S|

JSONPath E2d4lE ALE5t0{ JSON &4 HIO|E{e] CH et @40f MM|ASHE WEHE dotE: = UE
L|Ct. o] MMo| ool M= oA AER|0| CHE JSON Bl ZE7F Z & El Jo =2 7HEELICH
{
"customerName":"John Doe",
"address":
{
"streetAddress":
[
"number":"123",
"street":"AnyStreet"
1,
"city":"Anytown"
}
"orders":
[
{ "orderId":"23284", "itemName":"Widget", "itemPrice":"33.99" },
{ "orderId":"63122", "itemName":"Gadget", "itemPrice":"22.50" },
{ "orderId":"77284", "itemName":"Sprocket", "itemPrice":"12.00" }
]
}
JSON 2 A40f HM|A
JSONPath& AL&35t04 JSON H|O|E{0l| Q= RLAE FIE[StE{H CtE ol FES AASELICH 07|01 A
$£= ClO|E HS2o| RFEE LIEILHT elementName2 FZ|ofl CHE @A = o FEIQIL|CH

$.elementName

Ct

ajo
EH

$4Al2 2Fo| JSON OofAl|od /= customerName LA E F2|5t= Zdo|Ct.

$.customerName

HO
lo
b
re

A2 941 USON BHIZEERE Chg& gretefLch

John Doe
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® Note
A2 EHAMS2 /ARKE FEELICH EFHA $. customername2 M JSON 0| 2 £ E
=

(® Note
B2 ZHAM x|Eet AX[ol 24Tt LIEILEX] B E 82, EH A2 nullE BHEHELICH O
2 EHA2 M USON I ZFE{ null2 BHetst=d, RISt 247t 7] E lLICH

$.customerId

SHMEl JSON A0 CHEr HM A

SHE JSON 24 E FE|ste{H Chg E7 & AASELICHL

$.parentElement.element

ul
0jo
=5

14l2 29| JSON ofAlof U= city LAE #E|stE Z/[olct.

$.address.city

HO
10

EFHA2 oM JSON HIZEZRE Ch2 S gHEHerLICH

rOl'

Anytown

ct TE ALE5t0{ ot RLAE FE|E =+ JU&LICH

Ojo
Ao

$.parentElement.element.subElement
Cts E3A2 22| JSON of|X|of /= street LAE HEISHE XO|LCH.

$.address.streetAddress.street

HO

I-_(_)_|

"
¥

Al2 ofM JSON HIZEZEE CtE2 S HhatdthL|ct.
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AnyStreet

CHEI 22 YH2 2 JSON HiE | Ci|o|E{of] HMAE =+ Ql&LICH

« HIPO| RE QAE B o= HMELID
- HiEol Zt QA S Hro| Ho= HMBfLICH

?l2| JSON of|of| = orders LAo| TA| 2HAE FEIELICt B

$.orders[0:]

%9 A2 o] MMof AHZEl o JSON BIZEERE CHE S EHEHEFLICE.

"
e

[{"orderId":"23284","itemName":"Widget",6 "itemPrice":"33.99"},
{"orderId":"61322","itemName":"Gadget","itemPrice":"22.50"},
{"orderId":"77284","itemName":"Sprocket","itemPrice":"12.00"}]

HiQEdo| D E QAE HE o| o2 HM
HiQEo| 7 @AE HEo| #o 2 FZ|stedH CHZ ol +ES AR EhLCH

$.arrayObject[@:].element

CtS ETA2 22| JSON ofof U= orderld LAE EStE Wo=Z Z4 HIE QAE HEO[YoR
HrErerLICH

$.orders[0:].orderId
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o] EFAI2 2o LI2 JSON HIZEZEE CIE & dtEtetLict. ol ZF Cl[o|E E§=2 HEo| &io
2 grerELIC.
23284
63122
77284
® Note
HIHHE @A E {25t 40| 7HEH HiE @A E F2I5te A 7|00 ZEE|o] U= B,
HIHHE @ A= sl Hidol = 2 4 0f CHal BF=EILICH o & £04, $/2] JSON oo CHEt
A7|0r7} Clgol EsHAlE X &5t Qctn 716 EZ&LICH
« $.customerName
« $.orders[0:].orderID
0l B2, of U AER A2 RE HEE HOlE #2 CHEDH HIE ZULICH Ol 2E
orderId 2A40] CHEH name LA 7} HHEEIL|C}
John Doe 23284
John Doe 63122
John Doe 77284
(@ Note
Amazon Kinesis Data AnalyticsOi| A HiQd #3440l = CtZ A gto| MEFELICH
o HIY EgAoMHE & 71X Bl o] A& =0t X|HELICEH CH2o| EF A A2 X|REIX| o
&L|C}

$.arrayObject[@:].element[0:].subElement

JSONPathZ %45} 7|
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+ Bt 7hX| HHQIBH A 7|00l M TEHEHE £ UALICH S40] ofao]7h & ZEElof - ofEolof 2
E QA7 ZEE SIS B HHEE 4 &LICh TB{LE sl ofEolBt M Hoz
UHEHElS @40| 2t2hg T £ YaLitt

QAE Xote A7|0l= REFLICE Ol A2 F #Hm ofgiole| E2EHIEE
-

Al
B =z grererL|ch 2 #Hm o{eflolof = RE 240 Chs BrS-EL|CH

$.arrayObjectOne[@:].element
$.arrayObjectTwo[0:]

Ct

0jo
0ot
>
_0
m|m

A7|0t= REsHX| ef&LCH

ok
ol
rr

L

$.arrayObjectOne[@:].element
$.arrayObjectTwo[@:].element

7|t 1B ALY

JSONPath 24 A| F7F2Q1 1124 A

o2

2 Ch2a Z&Lct

ofZz|7o|M A7|0Fe| JSONPath E& A0 e 7HE @ A7 HHEH| HMASHK| = E<2, M2l
El 2t JSON tllZ =i CHSH o Z 2|70l 24 AEZlof Bt o] MMEIL|CH
HiE S HHSHE W(F, e QA 7E 7 o =2 BHErE) 52HE QAT U B oiE 2701 LY
A EZI0] null 2tO| MAEL|CE.
HiEd2 &4 5tLt Ol 4ol &of CHa HHSHELICH o gt ghetE|X| ot = FR(F, o{dilo|7} H|oq
UHLE @ A0 CHEr FE[7t Qi BR) 2E null 2121 B &ol gHEHEILICH
CIS EHAI2 oM JSON M Z2E null 2t 2 X HIZEE BtEtstedl, X|IHE B2o Ykl
A7 WELICE.

$.orders[0:].itemId

HO

Ol E&HAIS Y4 JSON 0of ZIZEZ R E CHS 2 BtetELct

ke

null

null
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null

AER|YU AA QAE SQL &34 Aof o= 57|

(® Note
20231 98 122l 0|F 0= Kinesis Data Analytics for SQL2| 7|& AFE X7} ot AL, Kinesis
Data FirehoseE AAZ AF25101 A OHE2|F|0|MS MME = QIS LICH XM|EH MEe ;"
T E HZTFAAL.

Amazon Kinesis Data AnalyticsOil M= E& SQLE AFE7510 JSON EE= CSV ¥4lo| AEZ(Y (0]

EHE

Melstn EAME = A&

AE2|Y CSV O0|IEE 2|5
ZefLic o Z 2|7 0|M0] &l=d

OHE IO U AERI0] 9/ WS BF EEHE LRE UX|B A4 AERM ¥S HLE £
GALICH 08 501,57 QAE ZEeHE U AEYCZRE] X 37H Y TS £ USLH

AE 2|2 JSON HI0|E{E M5t EA5l2{H JSONPath E314/2 AF8310{ JSON RAE A
Eg|Y LAZRE U3 AEZR S| SQL ¥ 2 HEELICE Amazon Kinesis Data Analytics 01| A
JSONPath% A|'9'5|'E 212 JSONPathZ 213t 7 (8 B EASHAAIL. SQL E0of /= &2 JSON

RS 7tEUCch xX|2El= Hio|E fR¥2 H0|H £ ﬁ' ME & x5t
*'Alo JSON EIIOIE-|°| SQL CIO|E| #gtof &8t &Ml L8 2 JSON H|0|E 82 SQL HI0|H &
040E |:|H-U-I°|.7| A-IIA=|° xF g}ﬂ* o

30
o
|0
b
4r
m
=2
of 0
r
pni
3
O m

QU2 AER TA WHO| BE RAIE HEE HESIFOIM 212 T4 MM BEFHAANL.
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JSON OI|O|E{& SQL Yoi| ofE 57|

AWS Management Console E== Kinesis Data Analytics APIE AF&35t0{ JSON A E 123 o g

g & A&LICH

Z£E2 A8stod 24 F Hof of

-‘_é o ﬁ% =H= A
« Kinesis Data Analytics APIE AI&35t0{ LA E ol Dl E = W2 ChE AM

o A EFAL HO| Oo|E fIXIE AlES
- & HE:sQL #HElo|M CIo|EE &=x3s
- Cllo|H &4l &2l sqQL olo|H FAILIC.

Z& Ml Kinesis Data Analytics API CreateApplication 22
AERIZ MY37| fsid= sQLoll A El= AF7|0FsSHE! HY

18 LICH CreateApplication /42 Bt AEZ|Y LA 2 EE]
TASIES ofE2|AHo|MME FHEELICH JSON 24 EE= CSV ¥ SQL Y2 of&Ested™
SourceSchema RecordColumns 042{0|0{l A RecordColumn2 ‘M43 LICt. RecordColumn ZH&{|0fl=
CtZ 2ol A7(0t7F U& LI

o x|
¥ [0 oo |m

mo hu mok T

I

{
"Mapping": "String",
"Name": "String",
"SqlType": "String"
}

RecordColumn Zix|0of Q= EE &= CtE 2ol 442 7HELICH

e
C
n
@)
0))]
<
0%
I
1o
b
1>

« Mapping: &= AE R0 C|0|E{ 2] #Ix|E Al#H5t= JSONPath &
AEZlof Ciet 123 A7|0te| B E 0| Zto| EXHsHR| k&Lt
(o]

* Name: OHZ2|71|0|44 LH SQL H|0|E{ AE R0 /U= E"QI c=x=3a[B|ui
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Al

AlE Hoi ELCt

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA

2123 2 7|0t o

JSON &= £&
C2 ofl= JSON A 7|00l CHEF InputSchema Ztel &

"InputSchema": {
"RecordColumns": [
{
"SqlType": "VARCHAR(Z)",
"TICKER_SYMBOL",

"Name" :
"Mapping": "$.TICKER_SYMBOL"

},
{

"SqlType": "VARCHAR(16)",
"Name": "SECTOR",
"Mapping": "$.SECTOR"

iy

{
"SqlType": "TINYINT",
"CHANGE",

"Name" :
"Mapping": "$.CHANGE"

}I

{
"SqlType": "DECIMAL(5,2)",

"Name": "PRICE",
"Mapping": "$.PRICE"

1,
"RecordFormat": {
"MappingParameters": {
"JSONMappingParameters": {

. ||$||

"RecordRowPath":

1,
"RecordFormatType": "JSON"

},
"RecordEncoding": "UTF-8"

}
CSV 21 A 7|0} of
CHS o= CSV(RIEZ E2lE Z) 84 A7|0tol| CHS InputSchema g2l &4
o A~ QA2 SQL U2 Hofl oHE Y| 69
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"InputSchema": {
"RecordColumns": [

{
"SqlType": "VARCHAR(16)",
"Name": "LastName"

},

{
"SqlType": "VARCHAR(16)",
"Name": "FirstName"

},

{
"SqlType": "INTEGER",

"Name": "CustomerId"
}

1,
"RecordFormat": {
"MappingParameters": {
"CSVMappingParameters": {
"RecordColumnDelimiter": ",",
"RecordRowDelimiter": "\n"

1,
"RecordFormatType": "CSV"

1,
"RecordEncoding": "UTF-8"

JSON H|O|E R 2 SQL |0 822 OiE S|

JSON H|O|E{ K2 ol Z2|7|o|Mo| 212 AF|otof [OEF 4 25l= SQL HIOIE o=z HEHELICH
X|SE|E SQL H|0|E| & 4lof| 28t AFM|SH MHEE2 H|0|E 82 & E 54 AI2. Amazon Kinesis Data
Analytics= Ct& T&lof (2t JSON H|0|E R 2 SQL HIO|E FEo 2 HetghLct.

Null 2|E{&

JSON ¢/23 AE B0 UE null 2IE{—-Z("City" :null)2 CHAFO| CI|O|E] &0 42tei0] SQL nullZ
B4t L|Ch.
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22 Ble

JSON /23 AE 20 o= B2 2IE{—-("Contacted" : true)2 CHS 1 20| SQL CO|E{Z HHEHEL

« ZXHDECIMAL, INT S): true= 12, falses 022 B8t
. 0|72 (BINARY E= VARBINARY):
e true: 2= 7HE E 2 HIE MEE 7IX|H E2 HIEE= HEIELICH

« false: Z1to| 2 E HIET} HE[ELICH

« EXHCHAR =& VARCHAR): 4235l EAtY 2o 2 HEHELICHtrue EE & false). 22 EE9|
Zolof &AH EZIL|ct

« ZTXAHDECIMAL, INT S): 2% #HetELICt #H2tE 2fol CHy ololE /¥l 37| E= HY
otE BR(F, 123.48 INTE HeEtslE 42), Heto| Aufstn 2 A HeE @F{IH F AEE]
71§ gLt
 O|ZI=(BINARY = VARBINARY): #H&t0| AlTfst T 4| et L7 71 2F AEZlo] 7|SE L.
« BOOLEAN:
« 0: falseZ HHEHEL|CI
« 7€t RE £: trueZ HHEHELICEH
» EZXHCHAR E&= VARCHAR): TXto| 24t E340 2 BHehEILICH

« SW/AIZHDATE, TIME EE= TIMESTAMP): #48t0] At Zx| Het 277t 27 AER 7|5
ot
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N

HO

JSON /23 AE B0 /= EXFYE ZL("CustomerName":"John Doe")2 CH21} 20| SQL HIO|E{2

BEHEl LI

« £X|(DECIMAL, INT S): Amazon Kinesis Data Analytics= Zf2S CH4 CIO|E f8E o2 #HEHehLICH.
2 HEE £ ol B9, HEto| Aufstn ZA HE 277 2F AERM| 7|SELICH

. O|ZI£(BINARY E= VARBINARY): A4 AE2l0| 53 0|7 EIE{H(E, #4 {2 x|u
X'3F67A23A")Q B2 2t2 U4 Clo|E REc2 HetgELIch. JEX| gf2 32 HEo| duistn
OK et LRI F{ AEZ|M Z7[SELICH

- B8 44 AE%OI "true"Ql B2, trueZ WHEHELICH O| H|Z = CHAEKE FE25HK| L &L
Ch OEHX| A2 8, falseZ HEHELICH

. 2XHCHAR = VARCHAR): 212i0i M 22Xt Zto 2 wistElL|ct. gto| CHA olE] 8
7

2| 32, HedX|1 2F AEB0| 277t 7|FEX| ef&LICH

-l

— L O
ste werELc oAl e Z;—?— g0 AThsm 2R HEF O =0t O 8 AEE0] 7|5

+ "1992-02-14"
+ "1992-02-14 18:35:44.0"

JSON &3 AEZlof l= ofello] EE= 2|7} ChE 1t 2ol SQL ClolE{ = #HEE Lt

« EAHCHAR &= VARCHAR): 0{Z{|0| EE= Z4A[o| AA HIAE R HHEHELICH HIQE HM[A

JSON o1zi|0]2] 0= JSONPathZ Z 5t7|E HERSHAAIL.

OHEEIFHOIM 212 74
Hl0/Ef &4

A7(0r HET|Z &N

MM

AER|U AA QAE SQL 213 Hof oHE 57|
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» CreateApplication

* RecordColumn

» SourceSchema

AEZ|Q Oo|E{o] CHEH AF7|OF A 7|15 Al

® Note

2023 98 122 0|F 0l = Kinesis Data Analytics for SQL2| 7|& AL X7} ot AL, Kinesis
Data FirehoseE AAE AL&35t04 M OHEZ|7|O|ME M E = & LI XMEH dE2 X

A2EZ|Y 23 4ol HIET oEH ofEEIFHOIM L AERCE DNE =X dES= U= A 7|0t
E M3sts A SEstD 2R/ 7t Y45t 7| &l&Lct. DiscoverlnputSchemaAPI(Z A API)E AtE 5t
0 AF|OMHE RFE = UESLICH APIE AER|Y AA Ho| HH BZE MES ALE5t0{ AF|OHE &
Fg = AL oHF, @ B, dolH /4, =4I tlo|Ho| Mol T|0[H 24 2IXI).
(® Note
A APIE AHE 310 Amazon S301| MZEE mtUo M A7|0HE MM sted™ A Cf|o|E{oi CH
S A7(0F HAM 7|5 A8 HESHAAIR.
£ 2 Discovery APIE AF835101 X|HE AEZ|Y AA0 CHEt AF|0HE HMELICH Z2&2 ALE5t
o

=
—
HAFINEE MM @BE EC O fREHESE X
) H

ofZ2|70lM L AE R0l CHEF A7|0HE 2tz 8t =0l EXtE A IR/AlZE 2k
2 2 2 ofEE|7 ol L 2ER|0|M L XU S
OfZE|7[0lM ZEO|M ALSE = U&LICH KHMIEF dB2 0l DateTime 2t B2 MM S HZ st A A

A 7|0t ZA Alofl Amazon Kinesis Data Analytics= CHS 2| B2 E AR5t AER|Y 3 LAAZRE
B ¢l & BEE 2ICHE ol EEStEd A= & LICH
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« AAAER A HAR2 o 2E SQL 7| E(TIMESTAMP, USER, VALUES EE& YEAR)ILICH
o AAAEZ A HE2 X|HEX| o= 2XHE EZEELICH 2R A Y EE EXH(_)EF R[REL
Ct.

o AAAER A HE2 IXE AIZFELICH

« AL AER A HE2 100AHECHH ZLct
Ho| BEFO| MAIHEl= B2 MXIHE A7|0F B BE2 COL_E AR ELICH L2 F2, o|E S0
AT R HEX| o 252 22 Hel @ HE S ol AWE |RX(|EX| &b = A&LIch a9t 2
B2 Fo| BEOo| coL_#=E X[HE|=O, 017|M #= & = Mol|A ol Xt2[& LtEHH = R LICH
AMO| 2EE F Z2E£2 MEF0{ P FUH E= 4K, @ BE, HOIEH RE E= OIOIH 27| HE &
2 ZE5t0 AF(0HE HOIO|EE = U&LIC
ZHAo| of -3 HE et

AAAER A HEY ZAM-d HEF Aot

USER COL_USER

USER@DOMAIN COL_USERDOMAIN

@@ COL_0
A7|0t A4 22X
Kinesis Data Analytics7t 8 AEZ|Y AA0| Cist AF|OLE SFE £ QICHH oA Zl=71?
Kinesis Data Analytics= UTF-8 Q12 & El CSV 2! JSONI} Z2 Bt ol & Alof CHEH AF|OME RF
g LICt. Kinesis Data Analytics= #& & U & 7 E2XE AIE5t01 2E UTF-8 OlFE BZE (OHEE
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VARCHAR(N)E Holg = U&LICH 07| N2 BllZE7 ZEE [
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S o|o|Eoil CHalf A 7[0F A4 7|5 AHE

(@ Note

2023 98 122 0|F 0l = Kinesis Data Analytics for SQL2| 7|& AFEX}I7} ot B, Kinesis
Data FirehoseE AAE AL&5t04 M OHEZ|7H|O|ME MHE = & LI RMEH dE2 A
e R ZSHAAIL.

52 AEZ9| O|0|E{L} Amazon S3 HZ!of| & El A mtelo| C|o|eH 28 E{ A 7|0}
I&LICH & X SX 2 2 Kinesis Data Analytics OHZ 2|70 &8 A7|0IE MMH5H= 43
U HOIEE M8E = gl BRE 7t EX&LIct #X O0|H £= AEZY
=l ClOo|E ME2 Zgfdte 8 mhdol cia A7(oF HM 7|52 ALSE = USL
Analytics= Amazon 83 EHZlol] X{&E JSON &= CSV I o| ME | 0|E{od| CH3H
A7|0F AMg AdE = gLct olo|E ool Cis A7|oF M2 AL e 2&£2 MA85HALE

DiscoverlnputSchema APIE X|™El S3Configuration Zt2t0|E2F &7H AFE & LICEH

~
z
I
FULF
[

i“’HUIN
rn

Z&E AL83stod A7|0F AM A

Z&£2 M85to{ X mtol Cis Mg AdsteiH g2 =& E Lot

1. & Z O|o|e ZAE S3 tHZlod| F=7HEHLIC

2. Kinesis Data Analytics 2& 2| ol Z2|71[0|M 7|2 0| X|of| M &= Cl|0|H AZS MEIgLICt

3. = olo|e{7t Z&E Amazon S3 ZHx|0 HMASHT| {EH HE, B2 L IAM 28 O|0|EE AIS

gfLCh

4. Discover schema(& 7|0} &74)E MEASHL|CE

APIE Al835t0o{ A7|0F AAM AlSH

>

jn

PIE At835t0{ & mtdoi CHaH A2 M52 S3Configuration T2 & Z & st= APIO] C

HE MSELc

il
02

* BucketARN: It U Z & 5l= Amazon S3 HZ!2| Amazon 2|44 O|F(ARN). Amazon S3 H
ZI ARNS| A2 Amazon 2lAA O|&(ARN) 2 Amazon Service Namespaces: Amazon Simple
Storage Service(Amazon S3)& & X5 &A2.
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* RoleARN: AmazonS3ReadOnlyAccess HHO| MEE|= IAM Q& o ARN. &ghof HAg F7t5t
= ol CHt RhA[Eh M2 g =HE FXSHAAL.

« FileKey: ZiX|o| mt U HFULICE

DiscoverInputSchema APIE A}83+04 Amazon S3 ZH&|0|MH AF|OFE A 5t2{™

1. E AWS CLI dHIH=X| =HELICH RpAE B2 AIEf5t7| Ao 2EHH|: AWS Command

=2 O -
Line Interface (AWS CLI) M8 &5 2T 4AI.

2. CI=2 ZEIXE 7%l data.csvOo|gt

year,month,state, producer_type,energy_source,units, consumption
2001,1,AK, TotalElectricPowerIndustry, Coal,ShortTons, 47615
2001,1,AK,ElectricGeneratorsElectricUtilities,Coal,ShortTons, 16535
2001,1,AK,CombinedHeatandPowerElectricPower, Coal,ShortTons, 22890
2001,1,AL,TotalElectricPowerIndustry, Coal,ShortTons, 3020601
2001,1,AL,ElectricGeneratorsElectricUtilities,Coal, ShortTons, 2987681

3. https://console.aws.amazon.com/s3/0|A Amazon S3 2£0| 2215t AlA|2.

4. Amazon S3 HZ!2 M50 MYE IS Y2 EFLct MYEl 2o ARNZ HIZ s SLct
Amazon S3 HZ! M & ot A2 = gheHoi| CHeF AFMIEH B2 Amazon Simple Storage AH|A
AEHSL 7|2 A E Sl AIA|D.

5. 1AM 2&(https://console.aws.amazon.com/iam/)2 &L|LC}. AmazonSBReadOnlyAcces pSES
2 AL835to] g s MrLICH A & 0| ARNS 7|SFELICH 38 Mol CHEF RbAE -2
Amazon MHE[A0| Heh @[] g MM FXSHAAIR. dgo HEE F7I5t= Yol CHEr &t

2/l S
Mgt M g +52 SEstaAlR.

o

6. OlAM CtE DiscoverInputSchema BHEE A&5t0{ Amazon S3 HZ! & IAM
AWS CLICHA| = LICH ARNs

o] ARN

1l
mjo

$aws kinesisanalytics discover-input-schema --s3-configuration '{ "RoleARN":
"arn:aws:iam::123456789012:role/service-role/your-IAM-role", "BucketARN":

"arn:aws:s3:::your-bucket-name", "FileKey": "data.csv" }'
7. SEH2 CHE0 fAts 2.
{

"InputSchema": {
"RecordEncoding": "UTF-8",
"RecordColumns": [
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/GetStartedWithS3.html
https://console.aws.amazon.com/iam/
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
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{

]I

"SqlType": "INTEGER",
"Name": "COL_year"

"SqlType": "INTEGER",
"Name": "COL_month"

"SqlType": "VARCHAR(&)",
"Name": "state"

"SqlType": "VARCHAR(64)",
"Name": "producer_type"

"SqlType": "VARCHAR(4)",
"Name": "energy_source"

"SqlType": "VARCHAR(16)",
"Name": "units"

"SqlType": "INTEGER",
"Name": "consumption"

"RecordFormat": {
"RecordFormatType": "CSV",
"MappingParameters": {

}I

"CSVMappingParameters": {
"RecordRowDelimiter": "\r\n",

"RecordColumnDelimiter": ",

"RawInputRecords": [

"year,month,state, producer_type,energy_source,units,consumption
\r\n2001,1,AK,TotalElectricPowerIndustry,Coal,ShortTons, 47615\t
\n2001,1,AK,ElectricGeneratorsElectricUtilities,Coal,ShortTons, 16535\
\n2001,1,AK,CombinedHeatandPowerElectricPower, Coal, ShortTons, 22890\r
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\n2001,1,AL,TotalElectricPowerIndustry,Coal,ShortTons, 3020601\t
\n2001,1,AL,ElectricGeneratorskElectricUtilities,Coal, ShortTons,2987681"

]I

"ParsedInputRecords": [

L

null,

null,

"state",
"producer_type",
"energy_source",
"units",

null

"2001",

nyr

"AK",
"TotalElectricPowerIndustry",
"Coal",

"ShortTons",

"47615"

Il2®®1ll ,
II1II ,
IIAKII ,

"ElectricGeneratorsElectricUtilities",

Ilcoalll ,
"ShortTons",
"16535"

"2001",

nyr

"AK",
"CombinedHeatandPowerElectricPower",
"Coal",

"ShortTons",

'"'22890"

Il2®®1ll ,
II1II ,
IIALII ,
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"TotalElectricPowerIndustry",
"Coal",

"ShortTons",

"3020601"

"2001",

nyr

"AL",
"ElectricGeneratorsElectricUtilities",
"Coal",

"ShortTons",

''2987681"

-
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https://docs.aws.amazon.com//kinesisanalytics/latest/dev/limits.html
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Lambda & +& AFE 3504 BIZE AT X2

Kinesis Data Analytics O Z 2|7 0|2 MM & M A A0f @42 0| X|0l M Lambda AFH XE|E &M
StErLCt.

Kinesis Data Analytics O Z 2|7 0| 40{|A{ Lambda & & At&35t0{ HIZEE AT X{2[etE{H

1. o 232! AWS Management Console 3t https://console.aws.amazon.com/kinesisanalytics
Managed Service for Apache Flink 2&& jL|C}.

2. OfEZZ|7o|Me| A0 242 HO|X|e] AFH 2| 7|& AWS Lambda &= MMM E#HEE M
EHSrLCt

3. 0|0l ¥ME Lambda &+E AF235t24MH Lambda &+ EELCIR S S0 &8 MEHELICH

4. Lambda A ®2| HIZS! & SILIAM M Lambda &+ 2 MMH5le{H EECI2 SEo|M i &
E3g MEFLICE O~ O View <template name> in Lambda(Lambdaoll M <RI Z 3! HEl> &
7)) HElStof & =8 HEE LIt

5. M Lambda &5 MAst2{H ME2 MAS MEHSILICE Lambda &4 A4dof 2t MEE
AWS Lambda 7Hgf X} 7HO|= 9| HelloWorld Lambda &4 A4 &l & EME HEFHAAIR

6. AEE Lambda &0 HTIS MEHEILICEH X[A HHE ALS5tEd™ [SLATESTIE MEHELICH

HZE A ME|IE ?/5H Lambda & & ME4SHHLE Mg 2 ofEE2I70|4 sQL T ETH A-iE|7A

Lt O ZZ|HO|MHM BHIZEZR R E AZ|0FE MMHSH7| Ol BIZET| AP x-IEI.%!L.Il:}.

Lambda AF 2| T &t

Lambda A& ME|E AFEstE{H o Z 2|70l 2] IAM Fghof CtSat Zr2 e FAo| HegfLch

"Sid": "UselLambdaFunction",

"Effect": "Allow",

"Action": [
"lambda:InvokeFunction",
"lambda:GetFunctionConfiguration"

1,

"Resource": "<FunctionARN>"
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Amazon CloudWatchE& Ar&3t0{ Lambda 7t & =, XM2|E HIO|E £, M3 Y A 52 2 LIE
g £+ QU&LICH Kinesis Data Analytics Lambda At % 2|0f M & M E|= CloudWatch X|ZE 0| CHEt
)

REAM[EH dHES Amazon Kinesis Analytics X| EE & X &AL,

Kinesis 44t XF 2HO|EE42]|2F AWS Lambda 7H ALE
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Al 2 £ z[cf1mBo| 2 BllZ=EZ £lAH|5H0d
FE £$8Moz &8% £ QA &LICH Java& Kinesis Client
|etLct 2L E AEZIo| AH|XF AWS Lambda 2 Al

Kinesis Producer Library(KPL)= At
Amazon Kinesis Data Streams *{Z|
Library(KCL)2 0|24t BllZ = 9| 23
g e S+ 282 AIE5tod dZE

orIJ 0t0
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o
>
lo
ikl

LSt Z2ME FC 9
o

212 2o P{M GitHubolA AWS LambdaZ 2|8t Kinesis Producer Library
Deaggregation 2 == ::_7F_3Hé!*|9_ Ol ZEMEQ| 7 QA E AH&3t0q Java, Node.js & Python
AWS Lambda 0| LHoi M KPL Zl&3tEl L0 & AMEI” == AU &LICH 52| ?10{ KCL o= 2|#(0|
Mo| LR E o|Eet 7+ QLAE MEE = /U&LICH

>|--

KP
24
ClO|E AtR 2| o|HE UM Clo|H 22/ell2E S5 2

HIZEE AT *MEISt24H Lambda &7t H O|HIE 2 Co|H H B2 E SE ZEE Ealok
2fLch.

OlHE /= ClolH =&

Kinesis Data Analytics= Kinesis O|O|E{ AE 2| EE = Firehose T1& AEZI0|M C|O|EE ¢I& ™Mo 2
olgLct FE35ts 2o HiX| B|ZEQ| B2 MH|AT Lambda & 0l ME L= WS #alEL
C}. st20lMe BlZE 222 Qzjoz Atgn,“:} B4 LHOAM S E Ht=E5lD HIELA 228 ™
5t
=]

=
8oto M MeEl 27 A (ol: ClolE =88 ¥ = Y3hE §F

AT AME| B ol ChEt 2= 222 Cl0|E{7t Kinesis HIO|E| 2E 20| M =4 E|{=X| Firehose &
AE (0| A 2= AEI= Kol what ZIW ZabEILICh

A ATt Firehose T1& AERQI 2 O[HIE 23 o5 ZE2 Ch31t Zr&Lch

Kinesis Data Firehose 2% H|0|E{ 2 &l

1= ME
invocationId Lambda 7t £ & ID(¥ 2|2 GUID)
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/aka-metricscollected.html
https://docs.aws.amazon.com/streams/latest/dev/developing-producers-with-kpl.html
https://github.com/awslabs/kinesis-deaggregation
https://github.com/awslabs/kinesis-deaggregation
https://github.com/awslabs/amazon-kinesis-client/blob/master/amazon-kinesis-client-multilang/src/main/java/software/amazon/kinesis/multilang/package-info.java
https://github.com/awslabs/amazon-kinesis-client/blob/master/amazon-kinesis-client-multilang/src/main/java/software/amazon/kinesis/multilang/package-info.java
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]

=
applicationArn

streamArn

HIE

MK

=

recordId

kinesisFi
rehoseRec
ordMetadata

data

Ad
=

0%

Kinesis Data Analytics O Z 2|70|44 Amazon 2|24 O[F(ARN)

ra
Of

AH 04
= o

AEZ ARN

3 2= ID(2l GUID)

M

=

approxin
teArriv:
Timestan

=hs
& AER HIZE
Of CHEFA QI = &f A
7+

Base64 QIAEE AA I E HO|2ZE

C}S ol = Firehose T4 AE 20| Q]2

£ Ho{ ELch

"invocationId":"@0540a87-5050-496a-84e4-e7d92bbaf5e2",
"applicationArn":"arn:aws:kinesisanalytics:us-east-1:12345678911:application/lambda-

"streamArn":"arn:aws:firehose:us-east-1:AAAAAAAAAAAA:deliverystream/lambda-test",

"recordId":"49572672223665514422805246926656954630972486059535892482",
"data":"aGVsbG8gd29ybGQ=",
"kinesisFirehoseRecordMetadata":{

"approximateArrivalTimestamp":1520280173

{
test",
"records":[
{
}
}
]
}
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ATt Kinesis HIO|E 2AEBIQ1 32 O[HIE 3 O|o|e 22 Chs1t Z&Lch

Kinesis AEZ @& H|0|E| =&

)= MY
invocationId Lambda 7t £& ID( 2|2 GUID)
applicationArn Kinesis Data Analytics OfZ 2|7{0]41 ARN
streamArn & AEZ ARN
HIE
== =L
recordId Kinesis | ZE A[HA HEE 7[RI 2 5t=
HIZE ID
kinesisSt
Il AMOdq
reamRecor == =o
Sl B sequence Kinesis 2EZ! 8|32
umber EQ| AHA S
partitic Kinesis 2E& 8|32
Key Eo| mtE|M 7
shardId ShardId Kinesis &
EZHZEQ
approxin M& AEZ YA
teArrive O CHEFA QI T EF A
Timestan 7t
CllolH Base64 QAL E AA HIE HO|ZE

CHE o= Kinesis O|0|E{ AE 20| l2432 Hod FL|C}.
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{

"invocationId": "0@0540a87-5050-496a-84e4-e7d92bbaf5e2",

"applicationArn": "arn:aws:kinesisanalytics:us-east-1:12345678911:application/lambda-
test",

"streamArn": "arn:aws:kinesis:us-east-1:AAAAAAAAAAAA:stream/lambda-test"

"records": [

{
"recordId":

"49572672223665514422805246926656954630972486059535892482"
"data": "aGVsbG8gd29ybGQ=",

"kinesisStreamRecordMetadata":{

"shardId" :"shardId-000000000003",

"partitionKey":"7400791606",

"sequenceNumber" :"49572672223665514422805246926656954630972486059535892482"
"approximateArrivalTimestamp":1520280173

—_
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1= ME
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ls]

= =i

result ol Z=9| Cl|o|g Her JejlL/ct 7tse 22 thst 2
Ct.

o>

L

« Ok: HlZE7I ME3™MoZ HEE|IESLICH Kinesis Data
Analytics= SQL MZ|E ?lei B2 =8 &g Lch

- Dropped: 2| 2Zlof ol5f HIZE7} S| MO 2 AFK| |
&LIC} Kinesis Data Analytics= SQL ®XZ|0M BZE=EE 4
AMgtLIct Dropped B2 =0i CH3H HIO|E Ho|ZE EE
ME4 AFEF L.

|.

=
=
=

Al
=
(=

A

ok
1 {e]

]
FO ox m>

« ProcessingFailed :BlZEE A :
Kinesis Data Analytics= Lambda Mo 2
*ME|5tR| 28t WAoo 2 7HF6tn 2F A ol 2FE 7|8
g @7 AEZ0f CHEt RtMEF dB2 27 M2 MME

A XSHAAL. ProcessingFailed EIZ =0 CH3H OIO|E
Ho|2EE EEx= ME4 AL LT

n%
4>

Ct
7t =
E

moH T

T
ol
=|

=

>.

data base64 Q13 E F e COlE] Ho|ZE=QILICH 2+ ClolE] |
o@_: Z2|7 014 £ 7 Cl0IE] HAI0| JSONS! ZS 042
JSON EME Z#g £ ULICH T ofB2|7H 0l 27 o
OlE| HAlo| CSVEl 2 04 COV (2 SolA| X|HE & 7

B2 7|3 AH8)2 ZFE £ U&LICEH Kinesis Data Analytics A

m°l'

HIA7} 0421 JSON 2 M & S U3t HlolEf HO|ZE Lj CSV
oM ClOIEIE T2 2AI5tm MaFLict

CZ ol= Lambda & 2| £3g 204 ELIC}.

{
"records": [
{
"recordId": "49572672223665514422805246926656954630972486059535892482",
"result": "Ok",
"data": "SEVMTE8gV@9STEQ="
}
]
}
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RequestHandler<KinesisAnalyticsStreamsInputPreprocessingEvent,
KinesisAnalyticsInputPreprocessingResponse> {

@Override
public KinesisAnalyticsInputPreprocessingResponse handleRequest(
KinesisAnalyticsStreamsInputPreprocessingEvent event, Context context) {

context.getLogger().log("InvocatonId is : " + event.invocationId);
context.getlLogger().log("StreamArn is : " + event.streamArn);
context.getLogger().log("ApplicationArn is : " + event.applicationArn);

List<KinesisAnalyticsInputPreprocessingResponse.Record> records = new
ArraylList<KinesisAnalyticsInputPreprocessingResponse.Record>();

KinesisAnalyticsInputPreprocessingResponse response = new
KinesisAnalyticsInputPreprocessingResponse(records);

event.records.stream().forEach(record -> {
context.getlLogger().log("recordId is : " + record.recordId);
context.getlLogger().log("record aat is :" +
record.kinesisStreamRecordMetadata.approximateArrivalTimestamp);
// Add your record.data pre-processing logic here.

// response.records.add(new Record(record.recordId,
KinesisAnalyticsInputPreprocessingResult.0k, <preprocessedrecordData>));

1)

return response;

NETOA Lambda AFX %{2| &4 AlAd
NETO|M B|ZE AP 2| Lambda &+E MAsie{™H NET O|HE Ze|AE AFHSELICH

Ct

0jo

AL &= C#E M8stod HlZEE A 2|5t = Lambda & o= of &LICH:

public class Function
{
public KinesisAnalyticsInputPreprocessingResponse
FunctionHandler(KinesisAnalyticsStreamsInputPreprocessingEvent evnt, ILambdaContext
context)
{
context.Logger.LogLine($"InvocationId: {evnt.InvocationId}");
context.Logger.LogLine($"StreamArn: {evnt.StreamArn}");
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context.Logger.LogLine($"ApplicationArn: {evnt.ApplicationArn}");

var response = new KinesisAnalyticsInputPreprocessingResponse

{

Records = new List<KinesisAnalyticsInputPreprocessingResponse.Record>()

};

foreach (var record in evnt.Records)
{
context.Logger.LogLine($"\tRecordId: {record.RecordId}");
context.Logger.LogLine($"\tShardId: {record.RecordMetadata.ShardId}");
context.Logger.LogLine($"\tPartitionKey:
{record.RecordMetadata.PartitionKey}");
context.Logger.LogLine($"\tRecord ApproximateArrivalTime:
{record.RecordMetadata.ApproximateArrivalTimestamp}");
context.Logger.LogLine($"\tData: {record.DecodeData()}");

// Add your record preprocessig logic here.

var preprocessedRecord = new
KinesisAnalyticsInputPreprocessingResponse.Record

{

RecordId = record.RecordId,

Result = KinesisAnalyticsInputPreprocessingResponse.0K
};
preprocessedRecord.EncodeData(record.DecodeData().ToUpperInvariant());
response.Records.Add(preprocessedRecord);

}

return response;

NETOHIM AFH ®E| L SXMX|& Lambda &4 Aol CHEF REA|EH MHS
Amazon.Lambda.KinesisAnalyticsEventsE& & XA AIL.
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CreateApplicationOi CHEt XtAIEt 2 = CreateApplication MM E XML

(=]

{
"ApplicationCode": "<The SQL code the new application will run on the input
stream>",
"ApplicationDescription": "<A friendly description for the new application>",
"ApplicationName": "<The name for the new application>",
"Inputs": [
{
"InputId": "ID for the new input stream",
"InputParallelism": {
"Count": 2
3,
"Outputs": [ ... 1,
]
}

7|& oiEE[FHolMel F AER & MY

L

CHS o= UpdateApplication API 2 & A&st0] 7|& of E2|7|0|MHe| & AEH] 22 o
H

A
= — = T
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{
"InputUpdates": [
{
"InputId": "yourInputId",
"InputParallelismUpdate": {
"CountUpdate": 2
}
}
1,
}
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O| o £ AlSlSIo 5 OfEZ2|AH O|M LY lzd AEZICZEREE AU E dop{H AA AEZ0 Q
AFE Q| =2} o Z2|7i|0|M 2| InputParallelism It2tO|E{E = Ct LC|O|EFLICH.

CREATE OR REPLACE STREAM in_application_stream_001 (
ticker VARCHAR(64),

ticker_count INTEGER

);

CREATE OR REPLACE PUMP pump@@l1 AS
INSERT INTO in_application_stream_001

SELECT STREAM ticker_symbol, COUNT(ticker_symbol)

FROM source_sql_stream_001
GROUP BY STEP(source_sql_stream_001.rowtime BY INTERVAL '60Q' SECOND),

ticker_symbol;

CREATE OR REPLACE PUMP pump@@2 AS
INSERT INTO in_application_stream_001

SELECT STREAM ticker_symbol, COUNT(ticker_symbol)

FROM source_sql_stream_002
GROUP BY STEP(source_sql_stream_002.rowtime BY INTERVAL '6@' SECOND),

ticker_symbol;

2ol ZE of= =21t H

rr

T

ROWTIME

2017-05-17 22:05:00.0
2017-05-17 22:06:00.0
2017-05-17 22:06:00.0
2017-05-17 22:06:00.0

b

o

TICKER

QAZ
SAC
PLM
AMZN

ZADE in_application_stream@@10i E24&fL|C}:

TICKER_COUNT
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CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
change DOUBLE,
price DOUBLE);

-- Create a pump and insert into output stream.

CREATE OR REPLACE PUMP "STREAM_PUMP" AS

INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, change,price
FROM "SOURCE_SQL_STREAM_001";
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ATt o] ofEEFOIM L AE

« Q|2 CH4 - Kinesis CIO|E| AE &, Firehose 718 AE R £ Lambda & =01 HIO|E{E |X|&
4 Ql&LICH AER| = 840| Amazon 2l&A O|E(ARN)S MZ&fLIct 8t Kinesis Data
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Analytics7} SHE CHAIGI0| AER E= 7SS 7HE = JUEE = IAM AHE 2 £ &= U&LICH ¥
SAMK|of ZdE | AFEE tlZ = EA{(JSON, CSV)2 KlneS|s Data Analytics0i| 7|& &FLIC}.

Kinesis Data Analytics7t AEE|Y EE = Lambda S X0 Z-& £ Qig B0 A&stod 8
A= gLCt O|2 QI5H B Z || MH(back pressure)7t & 5t0{ o E 27| 0| MH0| A K|H ElLICL o] B
N7t sHAEIX| b2 A< Z= ofEE[7o|M0]| &l7F O|o|H MEl& SEHELICH Amazon Kinesis Data
Analytics X| & ZL|E{RI5IT &olol Cist ZEE MHEE £ Q&LIc X|E L ZEof chst XhAM[S
M2 Using Amazon CloudWatch X|E AF& 1} Creating Amazon CloudWatch FE 48 F =54
Al2.

Il
I

Lict 2

ro
>
.
fok

2 0
TAI\I

AWS Management Console2 (&) AF&35t0{ ol Z2(710|M £ 77
E£2 Sl +82 XMEELICH

E AI835t04 &3 ¥4 AWS CLI

O| MMof M= CreateApplication & AddApplicationOutput 2ol Chet @€ 2E9
Outputs MMS MASH we MEHLICH

Kinesis AE 2| £29 M4
Ct= JSON ZZI2 Amazon Kinesis IO|E{ AEE| SMX|E M5t 7| 28t CreateApplication 2
M EE2 outputs MME Ho{FLICH

"Outputs": [
{

"DestinationSchema": {
"RecordFormatType": "string"

b

"KinesisStreamsOutput": {
"ResourceARN": "string",
"RoleARN": "string"

b

"Name": "string"
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Firechose T1& AEZ &34 MM

CtZ JSON ZZt2 Amazon Data Firehose & AEZ| a2 445t7| @8t CreateApplication
Y EE9| Outputs MMHE Ho{FLICt
"Outputs": [
{
"DestinationSchema": {
"RecordFormatType": "string"
},
"KinesisFirehoseOutput": {
"ResourceARN": "string",
"RoleARN": "string"
},
"Name": "string"
}
]
Lambda & £3 M4
CtZ JSON ZZt2 AWS Lambda &= CH& 2 M8t 7| @[t CreateApplication 2% 2& 9|
Outputs AME HoiEL|Ct
"Outputs": [
{
"DestinationSchema": {
"RecordFormatType": "string"
3,
"LambdaOutput": {
"ResourceARN": "string",
"RoleARN": "string"
3,
"Name": "string"
}
]
— A —
Lambda & =& EHOE AE
AWS Lambda & CH& 22 A5 SQL 2T E 2|5 O 22 ELi7| ™of At: MEIE 2t &7
SHE 4 UBLICH YeHEel AHE ME| Tl S0l ZEELICH
. CrA 3= odp] & EAH
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- TR Aot 17 ZnE Zdeetod =H A sk= HIoIE #E|

- YEO| Yol el MZ CIE Ao 2 ME

- HZE 4] BHEHO0]: Protobuf2 &)

« EAYE R EE HE

- =M MEl = olo|H &3t

« X2l SZF AFS AtEof CHEt &HE ME|

- Olo|E & &3

Lambda & 4£ CI22 Z&6tod CHYe AWS MH|A 2 J|EF CHANO EM HEE NBE 4+ sl

Amazon Simple Storage Service(Amazon S3)

ar&E API

Amazon DynamoDB

Amazon Aurora

Amazon Redshift

Amazon Simple Notification Service (Amazon SNS)

Amazon Simple Queue Service(Amazon SQS)

Amazon CloudWatch

Lambda OHZ 2|70 2 doi| CHEt REA[eF B2 AWS LambdaZ Al 67| MME R ESHAAIL.

=24 Mo 2 A Lambda

|E 2 M9 Lambda
|HE 24 Mol 2 & L Y3ZE S ZEEAM Lambda
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=24 HEtO 2 A Lambda

Lambdag& £ 2= AtEstE{™ OHE 270442 Lambda £3 IAM S &0l St 22

ro
rok
0
12
o

{
"Sid": "UseLambdaFunction",
"Effect": "Allow",
"Action": [
"lambda:InvokeFunction",
"lambda:GetFunctionConfiguration"
1,
"Resource": "FunctionARN"
}

=24 X|E2 M| Lambda

Amazon CloudWatch& Al&35to{ TS E HIO|E £, 43 & A1 S ZLHZ & = U&LICH
Kinesis Data Analytics0| Al LambdaE& £ 22 AF&3504 YW E El= CloudWatch X[ZEof CHEF XFA|EH

o
M-S Amazon Kinesis Analytics X| & & X3IAMAIL.

M

24 o|HE A HIo|E| 2& 2 B2 E & ZE 2 M Lambda

Kinesis Data Analytics 23 M2 =& T™&5t2{™ Lambda &7t Z O|HE = Hjo|H Y 2=
SE Z=&S E=5H{oF Fct.

olHlE /2 HolE| 2

Kinesis Data Analytics= CHS @ RE S AI&35l04 o Z2|7H0|Me] £ Y ZEE &3 &2l
LambdaZ 7| MEELICH & Lol S5 g5t HIZELIA 2XE HE6t01 £ QT A
(of: 2|15 CHAto 2 & 6H7| Mol Cl|lo|E] #H8h2 SFghuct.

== ME

invocationId Lambda 7t £& ID( 2|2 GUID)

applicationArn Kinesis Data Analytics Of Z 2|71 0|44 Amazon 2|44 O|F
(ARN).

HIzZE=
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Zc My
Zc MY
recordId HlZE ID(&Q| GUID)
lambdaDel
. Il AMO4
iveryReco == =e
selzizeste retryHir M& MAIE S
o o|E Base64 CIZEE £33 I E HO|REE
(® Note

ol

retryHinte &0| Almi& wiotct St
ofZ2[7ilo|4M0| BEHE|H ™ E LICE

224 540l LambdaZ M&E Z HZ=S@Z= D =
5 E

t= 2t LICH o] 2t2 d7He=z

X=X e

ghHE Ok EE= DeliveryFailed2 & 21k/040F
Kinesis Data Analytics7} O|&

ME A2 &

ol D2 &CIE HAEQID

¢&L.

M CtE metole & Z&shok ghuich J%X| e
2lgrLct
HIZE
Zc ME
recordId BlZE IDE 7t & &0 Kinesis Data Analytics 01| A
LambdaZ MY E/LICH i 82 =
2 2Ux|l= S AME X2[E U
result HZEQo| ME HEfRILICE R=8 22 Ot
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ls]

= |

0%

- Ok: HIZEJ HBXMo R HEE| T 2T SHXIZE HMESEU
&LIC} Kinesis Data Analytics= SQL *{2I& {5 tIZEE
=& gLch

« DeliveryFailed :LambdaZl £3 &2 B|ZE=E %

S SMX|Z2 d3™Moz HYSHK| ZHELICE Kinesis
Analytics= & AT 2|Z =& Lambdadl| £3 &2 S
ote &S HS MAIZELCH

Lambda £3 5 & BT

Kinesis Data Analytics OHZZ|AH0|M2 &3 B|ZEE HEHZ ST AWS Lambda SMX| =& Bl
StA 7t S EFct

- HZE7}Cl|lo|E| 241 o Z2|AH 0|M LH2| CHA QIOHZE|AH|0|M AERICRE HERZ 22 LIE LY
XM B2 2l 2 ER|7HY AWS Lambda CHA 47} S S E|LICE o & S0{160% HEZ 2L
It HIZ2EE SMK| ofZ2|F|0|M L AERICZ WESH= O AFRE|H Lambda & 471 60X 0f 3t
HM 7Y 5 S|}

- HZE7} OHEE|F0|MUIM Q1% | E= 2210|T !IZERE M CHA ofZE2|7H0|M L AERICER
HFEE| 74 oF 1% 0f 3t M Lambda S K| 847} 7H8 3 &=L|ct
@ Note

Lambda &% & 7t% 35 @XM Ho|2E 37| st 7t MEL|Ct o33t Mgte xstH &
2 Y= 28 /0] 042 Lambda &% =52 MEELC
E20 2 AI2E Lambda & F7}

CH2 ™iH= Lambda & & Kinesis Data Analytics OfZ 2|7 0|42 E2io 2 F 7}
ELct.

P

rr

4

ffo

Hod

ol

1. ol 232l AWS Management Console 3t11 https://console.aws.amazon.com/kinesisanalytics
Managed Service for Apache Flink 2&& jL|C}.

2. SE0|AM ofEEFH 0|2 MELEE CFHZ [Application details]E ME & L|C.
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3. [Destination] Al/0{ A [Connect new destination]= AME4&}L|C}.

[u]

4. [Destination] & =01 [AWS Lambda function]& MEHEL

x

5. EHIE.'.ES AWS Lambda0il T& MMo|M 7|&E Lambda &+ L HXM S MEHSIHLE, EEE= MZ Tt

a. MNM3IE =HER S stLHE MEfgfLICH RhMIEH B2 o= E2(70|M SXMX|E Lambda &+
P

X EHO A &4 M m|o|x|7F FRILICH BE A Xtof A &0l ol0] U= HE(:

myLambdaFunction)2 X|&&fL|CH.

c. OHEE[AHO|MO A XE| 7|22 HEXS YOIO|EFLICH Lambda &<~ 4Joil CHEt &t
Mgt M2 AWS Lambda 7HE At 7H0|=2] A|ZH57|8& FESHAAIL.

d. Kinesis Data Analytlcs 2£9| Lambda &+ 0]
CH. Lambda & = HHZ1o| B SLATESTE MEHRIL

ox
oz
i
).
>.
r°l-
=
Q
3
O
o
Q
uoT'-
III|III
i
i
o
r

7. [In-application stream] A440{| A [Choose an existing in-application stream]2 E{E
application stream name]0i| A O E 2|7 0|2 £E2] AE RIS MEASFL|CH MEHEE £3] AEE|9]
A= Lambda £ &2 MSELICH

8. YAlo|LIHX| BER2 7|2Zt2Z F 11 [Save and continue]S AE4EHL|C}.

O|A| o Z 2|AH| 0| | oHE2|AH 0| LH AEZIQ| 1|=' E £ Lambda &%
CloudWatch 2&0|M 7|2 BE5I0| ZNtE 2 & U&LICH Lambda &0l MEE=BHIZEFEE
4™ AWS/KinesisAnalyt1cs/LambdaDellvery.OkRecords XEE DLIEHZSAAIR.

|| [I°|'
%
=
op
ic]
r
_ITI_
>
3
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N
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-

CHE Lambda 3142 M&E 4 o Y¥rsiel olgelLic

Of>
m
rir
=
A
=
10
ne
I
o=
KU
M
o
kU
II'I
u°l'
<
=
-]
(0]
)
w
o
A
Q
>
-}
Q
s
o
(2]
x
E
>.
2
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_|_
- Lambda &= LS| HIZL|A 2E2 2 E =
Zh =1} 2l ¥ = | M (back pressure) 7t EH A EHLICEH O|E "S
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ClolE TM&oi| Mgt A< Kinesis Data Analytics= S Y8t BIZE ME0|| CH5H Lambda 2t S &2

MZe kx| Al RHAIZ & LICH CHS CloudWatch X|EE ZLIE{RI5I04 Almfjo] #Holg & £ Q&

L|C}:

« CloudWatch &2 X|E 2 A 9| Kinesis Data Analytics O Z Z2|7110| Lambda: CHE S S0l HZ
2ot Alulf I~ LIEPHL|CEH REAM[EH AEE Amazon Kinesis Analytics K| E & & ZSHMAIL.

« AWS Lambda &= CloudWatch X|& & 27,

OHEZE|71|0|d S™MX|& Lambda & M

Kinesis Data Analytics O Z 2|7 0|42 AWS Lambda &+

= 1
Data Analytics= OHEZ 2| 0|Mo| CHH S 2 AF&E Lambda & +& Mst7| /I8t .E:*!%i'% N3EL
Ct. o|2{8F I E X2 ofZZIAI0| Mo M AtF X2 EZE QIT AXHoE MAEFLICH
=
« Node.js0ll M Lambda &+ S K| M
« PythonO{A{ Lambda &+ S| &4
. JavaOlM Lambda &+ S K| M
« .NETO|A{ Lambda &+ SXX| 44
Node.js0ilA{ Lambda &+ SHX| &M
Node.js0l Al Lambda & =& ddsl= OHg HE32 Z2&£0M AL E = JU&LICt
£ HMEICZ MOl Lambda 2104 & T ME
kinesis-analytics- Node.js 12.x Kinesis Data Analytics OHZ 2|
output Ao|Me| EM HIZEE HE
SMX|2 ™&ELUCH
Python0{ A Lambda &4 SA{X| 44
PythontlM |2 X| Lambda & & d&E M OIS HES2 ZE£0M AL E = U&LICH
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£ HAITICZMO| Lambda 2104 & HH{F

kinesis-analytics- Python 2.7
output-sns

kinesis-analytics- Python 2.7

A4
= o

Kinesis Data Analytics O Z 2|
FAlo|Me| £2 7|2 € Amazon
SNSE M&stAAIL.

Kinesis Data Analytics OHZ 2|

output-ddb FAlolMe| £2 7|8 & Amazon
DynamoDBE &t AAI2.

1Al

Xl AH A4

JavaOi Al Lambda &% = MM

JavaOllM S & X| Lambda &+& MM5tE{H Java O|HE ZEAE AFSELICH.

Ct JavaE A28t SE K| Lambda &% o &lL|C}:

0jo

IE

rir

public class LambdaFunctionHandler
implements RequestHandler<KinesisAnalyticsOutputDeliveryEvent,
KinesisAnalyticsOutputDeliveryResponse> {

@Override
public KinesisAnalyticsOutputDeliveryResponse
handleRequest(KinesisAnalyticsOutputDeliveryEvent event,
Context context) {
context.getLogger().log("InvocatonId is : " + event.invocationId);
context.getlLogger().log("ApplicationArn is : " + event.applicationAzn);

List<KinesisAnalyticsOutputDeliveryResponse.Record> records = new
ArraylList<KinesisAnalyticsOutputDeliveryResponse.Record>();

KinesisAnalyticsOutputDeliveryResponse response = new
KinesisAnalyticsOutputDeliveryResponse(records);

event.records.stream().forEach(record -> {
context.getlLogger().log("recordId is : " + record.recordId);
context.getLogger().log("record retryHint is :" +
record.lambdaDeliveryRecordMetadata.retryHint);
// Add logic here to transform and send the record to final destination of
your choice.
response.records.add(new Record(record.recordId,
KinesisAnalyticsOutputDeliveryResponse.Result.0k));
});
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return response;

}
}
NETO|M Lambda &+ SHX| 44
NETO|M =XX| Lambda g+& MA5t2{™ NET O|HE SHAE ASELICH
CtS ZE= C#2 A8 S™X| Lambda & o {LC}:

public class Function
{
public KinesisAnalyticsOutputDeliveryResponse
FunctionHandler(KinesisAnalyticsOutputDeliveryEvent evnt, ILambdaContext context)
{
context.Logger.LogLine($"InvocationId: {evnt.InvocationId}");
context.Logger.LogLine($"ApplicationArn: {evnt.ApplicationArn}");

var response = new KinesisAnalyticsOutputDeliveryResponse
{
Records = new List<KinesisAnalyticsOutputDeliveryResponse.Record>()

i

foreach (var record in evnt.Records)
{
context.Logger.LogLine($"\tRecordId: {record.RecordId}");
context.Logger.LogLine($"\tRetryHint:
{record.RecordMetadata.RetryHint}");
context.Logger.LogLine($"\tData: {record.DecodeData()}");

// Add logic here to send to the record to final destination of your
choice.

var deliveredRecord = new KinesisAnalyticsOutputDeliveryResponse.Record

{

RecordId = record.RecordId,

Result = KinesisAnalyticsOutputDeliveryResponse.OK
};
response.Records.Add(deliveredRecord);

}

return response;

[
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}

NETOHM AFH XME| & S X| Lambda &4 Mol st REMIEH M>HE2
Amazon.Lambda.KinesisAnalyticsEvents2 & Z5HAMAIL.

OfE 2|70l ERi2 2|F CHy ol RX|5H7| flgt & ZE

Amazon Kinesis Data AnalyticsO| M= Fd& o Z2(7|0|M Z230i CHaH "= 153" ME ZRHE M
gLICH ofZ2l7lolMe A™ S M Kinesis Data AnalyticsOIAME LIE M ZQIEE AFEELICE O]
HEt AT ZQEE 22 YIS HIOIE 24 Q10| CHA S 2 HMSE AR QILICH Kinesis AnalyticsOf|
Me 2o met M EZQIEE AH835to{ oHEE(7H0|M £240| L HE CHY SR £|4F SHHE ™Y
T|= 5 ot

RIAFEAO| AFEHO| A OfZ 2H|0|M S S0{9 = H|O|EIE X|&Xo 2 #{2|8HLICH Kinesis Data
Analytics = Kinesis Cl|O|E{ AE&| EE &= Firehose TS AEE 242 2 HE CHAtol £24E F-hLch
St X|BF o Z2|AH 0|2 Aol el SEE £+ AU&LIch of:

- OfEZZIFo|ME S5t LIS MAIESEE MEiSHE B2,

« Kinesis Data AnalyticsO| O ZZ|71|0|M £33 T & SHX|of 2HHE L7t JUs IAM I 2 4
ANste 2. IAM 23&to| gictH KlneS|s Data Analytics= TI5tE CHAISH04 Q| CHaofl 2 M-S
Ae T™EHO| gLt

- HER3 SE E= 7[Et LI MU|A Ao =2 QI5H of Z2[7H0|Mo| Mol YAHe 2 FX|FEL

1

.

OHZ2|7H[0| 0| CtA| A|ZHE B Kinesis Data Analytics= AT{7} 2HA4E [ EE= 11 O A[HEREH
HE A& xel A 7|ISELCH ek ofZ2|7i|o|d E30]| 2 EHE e 22 #f Aot A M&E LI

=
=
=

S U ofEZIF 0| LH AERINM o] a2 FAHRUCtD 7 224 &LICH o E 2|7 o]40] A
ol M 5 £|™ Kinesis Data AnalyticsE 7t =2l SMX|Z2 MESE OIX |2 HZERE FHE 51
X2 EHE AS SXIFLICH o|EH & &4

S SUs H HlTCT O SHKIZ T W 0|y HEE
4+ &Ltk o] Z2 chaolMel BAY EEe |=

F XM

Amazon Kinesis Data Analytics= APl EE£ SQL @7 E AFSXHo{|A| & ghetgh|ct. APl 2Fdod| CH
Bt AbM[EF A2 2] MME B ZFHAAIL. SQL 27 ®2|ofl CHEr REMIEH AEE2 Amazon Kinesis
Data Analytics SQL X & & 15t&AI2.
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Amazon Kinesis Data Analytics= error_streamO|2t1 3t= OHEZE|AH0|M L 2LF AEZIZ AIE5}
of HEIQ @FE EngrLCt.

OHEZ|ZO|M L 2LF AERZ A8t 2R EXD

Amazon Klne3|s Data Analytl cst error_streamO|2t1 5t= OEZ|7H0|M L} 2F AEZ!0f HEIY
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ol AAZRE 9|2 HlZE 7}t l2d Aot 286 X| et& LIt
-

- OfE2/F0|M FETH 02 R LTI RIGR&LICH

-« Ol =AMofl Sofit SEHULICHOI: BIZE2] =M O|& & OF7[5t= AHEAL7H =88 ROWTIME &t S
e 2EE gof BlZET} LIEHLHE B2

- A AER U= Hlo|E{7H AF|Oto] XIHE CIO|E RES R HET|X| &*QLIEP(”HI HE Q7).
HE 7S T HIOo|E fof 28 YEE= JSON HIO[E RS SQL CIO|E f#H¥e = ofEat 7| MM
g HXSMAIR.

SQL =0 ol @ FE Z=aeid WAz MEISHHU 2F AER] 4| H0[EHE 2F oy
of #Xlet= W0l E&LICH O|& fiME |0l &3 7+ dE F7tslioF ZLICHOoZ 270l
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HAEHZE). ofECFHOM LI 27 2ER XS LA e o ofEEZI0M L 2F AEE

(® Note
AMAERI HEE AI836t0] 27 AEZ|0| BHEEIR7| I ZE0fl Kinesis Data Analytics O & 2[71 0|
M R AEZE T2 02|Y WAO R HHASHHU =HE = I&LICH 2F EH2 AIS
5to4 OHEZ|F| 0| Mo M EhliE == Q= ollg{7t FRRUKR| EHEFSHoF &fL|CH T CtS o E 2|7
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ERROR_LEVEL VARCHAR(10)

ERROR_NAME VARCHAR(32)

MESSAGE VARCHAR(4096)

DATA_ROWTIME TIMESTAMP £ Al B|Z E 2| ROW TIME

DATA_ROW VARCHAR(49152) 7|1& &l = 16Tl 212 Y
HO|E|. E& 2lo|EHE[E A}
&5t04 0| g2 16TI+=2 C|Z
=5t7HLt O] 167l - 2RI
HELT| 22 H EAAE ME
g = JU&Lc

PUMP_NAME VARCHAR(128) CREATE PUMPZ Ho|El #&
b v

HEIZ B7HE QU OHEEIAOIM 8T S RS2 BY = 54

Amazon Kinesis Data Analytics= CHE 22| ALIZ|20MH &4 AEZ|O| O|O|H XE[F 1 HE|I 5
Mg 88 £ U E ol EZ|F0|MHE EHEdXo 2 & &ELICH Kinesis Data AnalyticsE 8 S
Kinesis X{2| Et|(KPU) @A 2 MSELICH B KPUE HIZ2|(4GB)%t alid AFE L HEZS
M3 gL,

Tl5te| ol E2|7oldE 2Bt KPUL| 7I28f Bt = 64]LICH O Bt B7F % XIE 2 Amazon AH|
F StlAlL

£ BEOIM BT 43 2%5YI8 HE
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B X|E AFE
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rr
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O| MMof|ME Kinesis Data Analytics O Z 2|71 0|M0dl 7|-Zt HIEIC|O|E{E
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{

IlKeyll: IlKeylll'
"Value": "Valuel"

},
{
"Key": "Key2",
"Value": "Value2"
}
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https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_CreateApplication.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_TagResource.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_UpdateApplication.html
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{
"ResourceARN": "string",
"Tags": [
{
"Key": "NewTagKey",
"Value": "NewTagValue"
1,
{
"Key": "ExistingKeyOfTagToUpdate",
"Value": "NewValueForExistingTag"
}
]
}
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ListTagsForResource X2 ¢

{

"ResourceARN": "arn:aws:kinesisanalytics:us-west-2:012345678901:application/
MyApplication"
}

OfZ 2|70 Mol M Ef 2 K| 7H

OHE 2|7 0|M0i|H Ef2E A|7H324d™ UntagResource 242 AL & LICE

Cte 2% ofl= o Z 2|7 0|0l A EN2E R AHEFLICH.

ror
mjo

UntagResource 2 9|

"ResourceARN": "arn:aws:kinesisanalytics:us-west-2:012345678901:application/
MyApplication",
"TagKeys": [ "KeyOfFirstTagToRemove", "KeyOfSecondTagToRemove" ]
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https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_ListTagsForResource.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_UntagResource.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_root-user.html#root-user-tasks
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https://aws.amazon.com/
https://console.aws.amazon.com/
https://console.aws.amazon.com/
https://docs.aws.amazon.com/signin/latest/userguide/console-sign-in-tutorials.html#introduction-to-root-user-sign-in-tutorial
https://docs.aws.amazon.com/signin/latest/userguide/console-sign-in-tutorials.html#introduction-to-root-user-sign-in-tutorial
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
https://docs.aws.amazon.com//singlesignon/latest/userguide/get-set-up-for-idc.html
https://docs.aws.amazon.com//singlesignon/latest/userguide/quick-start-default-idc.html
https://docs.aws.amazon.com/signin/latest/userguide/iam-id-center-sign-in-tutorial.html
https://docs.aws.amazon.com/signin/latest/userguide/iam-id-center-sign-in-tutorial.html
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https://docs.aws.amazon.com//singlesignon/latest/userguide/get-started-create-a-permission-set.html
https://docs.aws.amazon.com//singlesignon/latest/userguide/addgroups.html
https://aws.amazon.com/free/
https://portal.aws.amazon.com/billing/signup
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_root-user.html#root-user-tasks
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https://docs.aws.amazon.com/IAM/latest/UserGuide/getting-started_create-admin-group.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/getting-started_how-users-sign-in.html
https://aws.amazon.com/iam/
https://docs.aws.amazon.com/IAM/latest/UserGuide/getting-started.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/
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https://portal.aws.amazon.com/billing/signup
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_root-user.html#root-user-tasks
https://aws.amazon.com/
https://console.aws.amazon.com/
https://console.aws.amazon.com/
https://docs.aws.amazon.com/signin/latest/userguide/console-sign-in-tutorials.html#introduction-to-root-user-sign-in-tutorial
https://docs.aws.amazon.com/signin/latest/userguide/console-sign-in-tutorials.html#introduction-to-root-user-sign-in-tutorial
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
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https://docs.aws.amazon.com//singlesignon/latest/userguide/get-set-up-for-idc.html
https://docs.aws.amazon.com//singlesignon/latest/userguide/quick-start-default-idc.html
https://docs.aws.amazon.com/signin/latest/userguide/iam-id-center-sign-in-tutorial.html
https://docs.aws.amazon.com/signin/latest/userguide/iam-id-center-sign-in-tutorial.html
https://docs.aws.amazon.com//singlesignon/latest/userguide/get-started-create-a-permission-set.html
https://docs.aws.amazon.com//singlesignon/latest/userguide/addgroups.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

g ddste{™ AWS CLI

1. AWS CLIE C2EEstD g LICt 2 X|E2 AWS Command Line Interface AHE A3 A{of|
M LIS AN E & X5HM 2.
« E Al235t04 ™ AWS Command Line Interface
« 74 AWS Command Line Interface

2. T ThUol A BEIXE AHSAFS| AWS CLI BEE Z2EHES FIHEHLICH AWS CLI BE 2 e
IHo| Z2utUS AFSELICH T2t Ao CHEF AEAIEF M-E=2AWS Command Line Interface
AR 7H0|lES| T2 O HHE FHESHAAIL.

[profile adminuser]

aws_access_key_id = adminuser access key ID
aws_secret_access_key = adminuser secret access key
region = aws-region
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https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-getting-set-up.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-getting-started.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-getting-started.html#cli-multiple-profiles
https://docs.aws.amazon.com/general/latest/gr/rande.html
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Raw Formatted
Filter by column name or column type

TICKER_SYMBOL SECTOR CHANGE PRICE
VARCHAR(4) WARCHAR{16) REAL REAL
JWB HEALTHCARE -2.05 4317
DFT RETAIL 0.17 85.895000000000001
JWB HEALTHCARE 1.8800000000000001 4522
WFC FINANCLAL 0.05 47 51
SED HEALTHCARE 0.1 23
Qaz FINANCLAL -1.01 194.02
QxZ FINANCLAL -4.35 219.21
TGT RETAIL 1.51 69.9
ALPL TECHNOLOGY -0.27 101.37
DFT RETAIL -0.7000000000000001 95.79
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1. OHZ 2|7 0|4 M — 2ol
O|M & EHE READYZE MHE

Pl

|_lI

S35t
|CF.

2

ElLict 2&0| oiE2(7oldE ddstn MHIATH HE 2|7

[e]]]

=

2. 92 74 - x| AEEY 440 HE AERS F7HELICH AB57| Mol 2&0IM HE AE
2lg MAsof BLICH 27 O}, 240/ Ol AERM H2E MES SR Flstn HE
OHZEIFH0IM Lf 221 AE 2ol CHEt 27|10t SELICH 24 THL ohZalAH0lM L AEE

SOURCE_SQL_STREAM_001¢lL|C}.

it ©
(= — ]

=& 2 AM APIE AI835t01 AF|OHE RFELICH HE 42 FFE A7|0IE &Y HEE = A
&LICt XtA|8H AH2 DiscoverlnputSchema MMEZ & X5t 4 A|2. Kinesis Data Analytics= O| &
7|08 AFE35to4 o ZEIF0|M L AERIS HMELICH

OHZ Z|70|ME AlZSHH Kinesis Data AnalyticsO| 042422 CHAISI0d X|SMoZ o2 AERIS
2111 SOURCE_SQL_STREAM_001 OHEZZ|Z0|M LY /23 AEZ|of &S AFUFLICE.

3. HEE|AH0|M 2= X|H - .}

Ojo

FS 8 MBsHe WE(VS TEEID )2 ASHLICH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"
(symbol VARCHAR(4), sector VARCHAR(12), CHANGE DOUBLE, price DOUBLE);

-- Create pump to insert into output.
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, sector, CHANGE, price
FROM "SOURCE_SQL_STREAM_00@1"
WHERE sector SIMILAR TO '%TECH%';

ofZz|7H|o|M T ETJ} ol Z2|FH 0| L AEZ] SOURCE_SQL_STREAM_0012 #z|gL|ct a2
FCJHIEE AF25to{ CHE ol Z2|A 0| L AEZ!I DESTINATION_SQL_STREAMO| Z1} &g
Al

UErLICE ol 2T mEol CHEr XEM[Et DB 2 ofEE|70ld ZE MMEE A ESHAAL.

Kinesis Data Analytics0l M X|#El= SQL 210 LA 0f CHE XkM|EH A2 Amazon Kinesis Data
Analytics SQL X E & ZESHAAIL.
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O] M440{ M= Amazon Kinesis Data Analytics O Z 2|7 0|44E e LICt CtS EAH0| M= oHEE]
710l 2l=dg FdgLich

Clole &A1 of Z2|70|ME MdstedH

1. o 232! AWS Management Console 3t https://console.aws.amazon.com/kinesisanalytics
Managed Service for Apache Flink 2£&& LIC}.

2. OHEE|7old dds MEHEfLICH
3. OHE2|7o|d W mo|x|of oiZ2[7iold B dHS AU{st ofE2|7l|olHe| HEIY HH
& SQLE MEfet =, of E2|7| 0| WS MEHELICH
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Kinesis Analytics - Create application

Kinesis Analytics applications continuously read and analyze data from a connected streaming source in realtime. To enable interactivity with your data during
configuration you will be prompted to run your application. Kinesis Analytics resources are not covered under the AWS Free Tier, and usage-based charges
apply. For more information, see Kineszis Analytics pricing.

Application name* Examplefpp

Description Kinesis Analytics Getting Started exercise

Runtime © saL
Apache Flink 1.6

* Required Cancel Create application

J124™ Kinesis Data Analytics O Z2|71|0|M40| ZH| 4E{Z A
Qe OHEZ|7H0|M 3127t E2&0i EAIFLICH

in
r
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2
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M
u
fjo
-
0x
ek
4>

(® Note

O ZZ|70|M MA 2 |8t CreateApplication 2feiolE= o Z2|7|0|MH HAIOH Qo EL|

| [— =
Ch 2£0iM o EE[7lo|MdE B 2o ™ & £ FHE FIHE = U&LICH

Ct FLCH 124 2o AEZ|Y O|o|E| AA

£ CHAlof A= oiE Bl ol Mol ChEt Uzig 7
oHE 2 [EIE MEstod OHEEIF0IM LY @I2f A=
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3.2EHA: =3 £

OHEE|FAO|ME2 AEE|Y £ AT ERBLICH 0|8 AlEHS ne
analytics-demo-stream)2 H48e = U&LICH E2t E£2 C|ZEE AER0| M= AFEE

g gLt

T

AEE|Y AL E ofEE|70|Mol| F7tstE{H

20 = =
1. 2£9| ol Z2|AH 0| {20 A Connect streaming data(AE 2| HIO|E{ HAZ)E MEHFLICE
ExampleApp
Description: Kinesis Anahtics Getting Started exercize
Application ARN: arn:aws:kinesisanalytics:us-west-2:0932591321484:applicaticn/ExampleApp
Application version 1D: 1 €
oV Source
i | Streaming data
Connect to an existing Kinesis stream or Firehose delivery stream, or easily create and connect to a new demo Kinesis stream. Each
application can connect to one streaming data source. Learn more
Exit to Kinesis Analytics applications
— oo S
2. 0|0 LtEtLtE HOo|X[o M CtE2 € AEFLICH

. ofZElFolMel AEEIY AAE KIHEHE [Source] H2ULICH 7|E ASR AAE Met5}7
Lh M2 2HS £ USLICH 0] M&olME M AEREIZ 2E2)2
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O| HO|X|oIM 2E HEE AMBst Lt
& 7) ofZ 2|7 ol Mol YU TS 7}

3. [Source ] HO|X|0{ M [Configure a new stream

H Myoz 242 MAME ofZ 2|7 oM L 223 AERIZ INPUT_SQL_STREAM_001E H
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(SOURCE_SQL_STREAM_001)°| BZES EAIELICH o] BES #HAE = UX|BH o] A&
Me o] &g |X|&Ct

2 THM o2 AERIS HMHE ofE2|7H0|M LY =23 AEZof oHEELICEH o EZE(A
0|ME A|Zt&E2 Amazon Kinesis Data Analytics7F Q15X 2 Ol2 AEZIZ 2|7 o EZ|7
O|M L 223 AEZ|ol| 2 4 UFLICEH o] ofZ2(7 0| L 2242 o ZE 2|70 2 =M
FE|Ect
- B AM8%t BlZE A X{2| AWS Lambda: 0| M2 oHEE(AH 0| ZE7F A™ME|7| Mo &
2 AEZ|O HZEE £H5= AWS Lambda E3A|2 X|H5tE ZQLICH ol (d&dMHE
CK=2 HSH

HmsaMed]haé_E AEY

.l
&EfZ SLICH Lambda A %{2|0f| CHEH RHAIEH 2 = Lambda
H+E ArE5H04 Oi|O|E AHH

MEIE HZstAAIL.

=20

Z£0| YololE 2™ E T&5H0{(UpdateApplication
L|C}.

o 2

-

12 M=
4. [Create demo stream]2 MEHEILICE E2&2 OS2 s&5t0] o EZ|AHI0|M =g T C.

Ol 2£2 kinesis-analytics-demo-streamO|2t= Kinesis O|O|E{ AE &S /& LICT
Z&£2 FAM E|7 olo|le HEZ2 AEZ|0 A ZL|Ct.

DiscoverlnputSchema 123 22 Eall 222 AEZ M ME BZEE 2o 27|02 |F
gLCH SFEl= A7|0Hs M8 E ol Z2(7 0|4 L) Iz AEZIof| CHEt AF7|OrJL[CH REAIE
MES o E2|7|0|M I3 L MME HESHAAIL

ZE&2 fFE A7(OIe AER[Y AAZRRE 210 AF|OME RFE ME OIO|HE EoiEL
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Fhe AEZ|Y AL CHEH ME YlZEE EA|SL|CH

Raww Formatted

Q. Fiiter by column name or column type

TICKER_SYMBOL SECTOR CHANGE PRICE
WVARCHAR(4) VARCHARI(16) REAL REAL
JYB HEALTHCARE -2.08 43.17
DFT RETAIL 017 5.96000000000001
J¥B HEALTHCARE 1.8500000000000001 45272
WFC FINANCLAL 0.05 47.51
SED HEALTHCARE 0.1 2.3
QAZ FINANCLAL -1 184.02
QxZ FINANCLAL -4.36 218.21
TGT RETAIL 1.51 69.9
AAPL TECHNOLOGY -0.27 101.37
DFT RETAIL -0.7000000000000001 §5.79

[Stream sample] 2& 0| X|of| Ct& &S 0| EA|ELICEH

[Raw stream sample] B2 A 7|0t R F & 2/l DiscoverlnputSchema APl 212 Saff MEZ 2
gt HA| AER HZEE EoiFLICH

+ [Formatted stream sample] &2 [Raw stream sample] {0l /= CIOIE{o| E HTE 2o &L
Ct.

.+ [Edit schema] & MeU3te REE A7|0tE BRI 4 Maucr ol tigolxf #5E A7Inl

£ #Hgstx| et&LICH A 7|0 A dMds Hxst
AR,

e
e
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Jal
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>
E
H
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N
<
J
[

[Rediscover schema]& ME15tH £ 0| DiscoverlnputSchemaE CHA| A&5tT AF|OME |

o8 8Y £ aLich

5. [Save and continue]& ME4EHL|CH,

OlM o EIA(0l440f 221 7492 F7kaLICH O& BH0IME SOL ZEE % 7+5tod HlolE]
OHEEI70IM Lf 221 AE R0l CHEH 442 S33tLICt
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CHS EHA

33EHH: AAIZH BN FIHOhEEIAOIM 2 E FTh)

3.3E Al AAlZt M FIHOIEEZIOIE ZE FT1)

CHall RbAl SQL #EIE 2HdE & JUXIEH CFS EAllE ME ZEE XS

1. OHEzZ|70|M 31 I 0|X|0| M [Go to SQL editor]E ME4RFLICY.
ExampleApp Application status: READY

Description: Kinesis Analytics Getting Started exercize
Application ARN: arn:aws:kinesizanaltics us-west-2:0832591321484:application/Examplespp
Application version 1D: 2 €

oV Source

i | Streaming data

Connect to an existing Kinesis stream or Firehose delivery stream, or eazily create and connect to a new demo Kinesiz stream. Each
application can connect to one streaming data scurce. Learn more

Source In-application stream name ID€Y Record pre-processing €

ra Kinesis stream kinesis-analytice-demo-stream SOURCE_SQL_STREAM_001 21 Dizabled

Reference data (optional)

Enrich data from your streaming data source with JSON or CSV data stered as an object in Amazon S3. Each application can connect to one
reference data source. Learn more

Connect reference data

Real time analytics

Author your own SQL queries or add S0L from templates to easily analyze your source data. Learn more

Go to 5QL editor

Exit to Kinesis Analytics applications

3.3EHAl: AAIZH 2M FIHOHEEIA0IM
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2.

Would you like to start running "ExampleApp"?("ExampleApp"S A& StA|ZI&LIT?) CHEF AR}
0| M Yes, start application(0i, O Z 2| 0| M A|Zh)E MEHFL|CE

Z£0| ofZ2|Fo|M AlE @S ME 3§ I (StartApplication EZX), SQL TR 7| H 0| X|7} LIEFL

Z&0|sqQL W& 7| Ho|X|& YLIct. HHE([Add SQL from templates], [Save and run SQL]) & C}
okst EH2 m3tstod 0| K| E AESHL|C]
r|

21 7|0l A [Add SQL from templates]& ME4EFLICE

St HE3! S 50| M [Continuous filter| & MEIRILICH ME F == StLEO| o EZ 2|70l L &
EZC2RE 2= O[0|HE 4 (WHERE Mo| &2 ZE3) |
MU AEZo] & dguct

- OHEZC|FH O|M L} AE 2| DESTINATION_SQL_STREAME A4Ad&FL|C}.

04 SOURCE_SQL_STREAM_0010i A &
LIC}.

LI STREAM_PUMPE MAIstT, MiAdst MIZ 2 AR5
£ MENSE CI 2 DESTINATION_SQL_STREAMO{ AMQlet

[Add this SQL to editor] 2 MEHEFL|C}.

CtEa 2ol ofEe|7olM T EE AIRELIC

o Z 2|70 E o|0| AlERICHE S HASHMAI(MEI= RUNNING), 22{= 2 Amazon
A

Kinesis Data Analytics= 0|0 AE |Do| AARREH XSHoR o7 HE o EEF0|M L AE
2! SOURCE_SQL_STREAM_00@104

P
3
d
0
>
T
n

a. SQL HE 7|0 M [Save and run SQL]E MEHEILICH @M 2£0| UOHIO|E FE & 5104
OHEZ|7 0| I EE MEELICH JHCHE, =7 Ao = AJELIC

b. [Real-time analytics] &0l Z1tE = QIE = U&LICH
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Real-time analytics

Save and run S5QL Add S5QL from templates Download SGQL SQL reference guide [

Kinesis data generator tool &

) - T T
18 |-- STREAM (in-application): a conmtinuously updated entity that you can SELECT from and IMSERT imto like a TABLE ~
11 | -- PUMP: an entity used to comtinuously "SELECT ... FROM® 2 source STREAM, and IMSERT SQL results into an output STREAM

12 | -- Create cutput stream, which can be used to send to a destinstion

13 |CREATE OR REPLACE STREAM "DESTINATION SQL_STREAM™ (ticker sywbol WARCHAR(4), sector MARCHAR(12), change REAL, price REAL);

14 | -- Create pump to insert imto output

15 |CREATE OR REPLACE PUMP "STREAM PUMP™ AS INSERT INTO “DESTIMATION SQL_STREAM™

16 |-- Select all columns from scurce stream

17 | SELECT STRE&M ticker symbol, sector, change, price

18 | FROM “SOURCE SOL_STREAM 881”

19 | -- LIKE compares = str @ string pattern (_ metches all char, % metches substring)

28 | -- SIMILAR TO compares S

21 |WHFRE sector SIMTLAR TO "RTECHE' e

Application status: RUNNING

Source data Real-time analytics Destination

St ing data
or?;JIQSE_:QL_STREAM_U01 The streaming data below is a sample from Kinesis data stream kinesiz-analytics-demo-stream 7
Reference data (optional) € Actions ¥

Connect reference data i
Q, Filter by column name

ROWTIME TICKER_SYMBOL  SECTOR CHANGE PRICE  PARTITION_KEY  SEC .
TIMESTAMP VARCHAR(4) VARCHAR(16) REAL REAL VARCHAR(S12) WA
2015-03-06 21:21:35.408 WSB RETAIL 0.3 56 PartitionKey 452
2019-03-06 21:21:35.408  ASD FINANCIAL 124 6784 PartitionKey 452
2018-03-06 21:21:35.408 DFT RETAIL 25 7265 PartitionKey 452
20159-03-06 21:21:35.408  AMZN TECHNOLOGY  5.08 78148  PartitionKey 452

rlo
L
o
39
o>
T
o

sQL HEZ|o= g &

e RleLIc hEAAOI L AETE M3 B 4 15l HlOIEIE Holgt 4 glaLic
Q121 40 M KIBEIX| 22 OHEZIHOIM LY 2] AE R0l MOl F7t Lol F
of7lols CHE T} 22 EFYUART o ZEELICH

+ ROWTIME - O ZZ[7{0|M L} 2AE&l0f U= Z Holl= ROWTIMEEED = & Yol
I==1

&LIC} 0] Y2 Amazon Kinesis Data Analytics7t & Hmi| o Z2[7H[0|M LH AER (AE
2| ~A00 OHEE= ofZECIAH 01 L) 2 AER) o S A UE Mo Bl AR T

LICE.
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« Approximate_Arrival_Time — Z} Kinesis Data Analytics E1I_-?’_501I=

Kinesis Data Analytics7} 2AEE|Y AAZEE HZEE 22 M 0]
L el2d AERIo=Z 7t LC.

c

EE d3Hez 450 XMEste AI’“Oﬂ oHXI" EHEF" QI = %f EP°'
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=
&+ ol ZEHE 2R AEZCE EHLICH RHAE MBE2 27 *E| dME

DESTINATION_SQL_STREAMS AdEH 6P04 OfEZ Aol T ET} AFlEh &g = elshL|Ct.
ofZz|7o|MHo| MMEIX| o2 F7F ol F=FEHLICE 0|28 &ol= ROWTIME Et AR =

—

Qo| Z&ELICt Kinesis Data Analytics= Et&6] 24 (SOURCE_SQL_STREAM_001)04 A
Oledet gt SAHELICH

- SMX| ¥0llE Kinesis Data Analytics7} # 2| 20t E 2 45tE | SHK|7f LIEFELICY.
ot%| of Z (70| £30| 2|F CHahE F MK AAE&LICH

CHS EHA|

3.4EHH: Ol ZE 2|7 0|M FE AT 0|E(MEH] AR

O| CtAOIME= oHEZE|7{0|M ZE U 0|E gede 2ot=L|Ct.
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« DESTINATION_SQL_STREAM_22t1 st= EE CHE o Z2|AH|0|M LH AE RIS MAMshL|Ct
£ MEHSto{ M2 M4
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SQL HRZ|MM S ZEE 7IE ofEE|7 0l Z=0of FIHEFLICH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM_2"
(ticker_symbol VARCHAR(4),
change DOUBLE,
price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP_2" AS
INSERT INTO "DESTINATION_SQL_STREAM_2"
SELECT STREAM ticker_symbol, change, price
FROM "DESTINATION_SQL_STREAM";

ol

ER=3- Wl

Ct.

lo A&stLICH F71 of Z2|7 0|M LH AE2|0] [Real-time analytics] B{0ll Z A|E L

2. = 1ol oZZ|AH 0|M L AEZIS AAMBHL|C)
SOURCE_SQL_STREAM_00101 %!= &S LE{Ze Ot S d&8E ST of 2ER0f & d&Lct

CtEol sQL =2 oiEC|7old Z=of FItefLCt.

CREATE OR REPLACE STREAM "AMZN_STREAM"
(ticker_symbol VARCHAR(4),
change DOUBLE,
price DOUBLE);

CREATE OR REPLACE PUMP "AMZN_PUMP" AS
INSERT INTO "AMZN_STREAM"
SELECT STREAM ticker_symbol, change, price
FROM  "SOURCE_SQL_STREAM_00Q1"
WHERE ticker_symbol SIMILAR TO '%AMZNS%';

CREATE OR REPLACE STREAM "TGT_STREAM"
(ticker_symbol VARCHAR(4),
change DOUBLE,
price DOUBLE);

CREATE OR REPLACE PUMP "TGT_PUMP" AS

3457 of Z2/7H| 04 ZE UC|O|E(MEH ALE) 130



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

INSERT INTO "TGT_STREAM"
SELECT STREAM ticker_symbol, change, price
FROM "SOURCE_SQL_STREAM_001"
WHERE ticker_symbol SIMILAR TO '&TGT%';

I AlgstL|CE £7} ofZ2|7H0|M L AERI0| [Real-time analytics] B0l EA|Z|E

mazon Kinesis Data Analytics OHZZ|70|M2 XSS 2 MEE & U&LICt o] A&dM CHS

. O AERIS AEZ|Y AAER Algd5t0] MAMEI OfZ2|AH0|M L AEF
(SOURCE_SQL_STREAM_001)0i| OH &5t =5 o Z2|7|0|ME T3 & LICt. Kinesis Data Analytics
IcE

7t XISMo2 Ol 2AERIE ¢ ol Z2I70|M L AEF o] & AFQIErLICH.

- OfEZ2Z|#H 0|4 T =7} SOURCE_SQL_STREAM_001& 2|5t DESTINATION_SQL_STREAMEZIZ
st= £ CHE ofZ2|70lM L 2E R0 £32 2 ERi&LI

O|M| MEfXo 2 oHEZIA0|M B2 2R Ao 2SI 5 ofZ2[7Ho|M £ FHE = UE

=
LICI. &, DESTINATION_SQL_STREAMO|| Q= BIIZEE 2|8 CHA o 285t =5 ol Z2|7o|M &
-_rM"°" 2= Ql&L|CH O] A& 0| Me AMEH AFEF CHA|QILICH CHAIS R ASHE whede oot EE{H Cf

= B2 o|sgfLict

CHS EA

1l

ATHA| (M4 APEH 248 0|88 A 70kt SQL FE B,

4T (ME ALY) &2 0|88 2 7|0tet sQL ZE T

= |0t HEI5HE &1 Amazon Kinesis Data Analyticsoll AF& & SQL ZEE ™
S E0olg £ QI&LICH Kinesis Data Analytics 2£01 £8H= SQL WE 7|2t A7|0f HE
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® Note
Z &0 M HIo|E{of| HMASHLE HEZSHE{H 2221 AAE XS] Q& of
kinesisanalytics:GetApplicationState T8H0| Q/0{0F EfLIC} Kinesis Data
Analytics OfZ 2|7 0| FEto| CHEH REMIBH MH2 M A HE[ RS FESIMAIR.

=
. A0 HEYIZ &Y

- SQL HE7| &Y

A7|0F HEV|Z Y

Amazon Kinesis Data Analytics Oi Z2|71|0| M @23 AEZ|o| AF|Ot= AERMM LI = HIO|EE

I_=| = =
OHE 2|7 040l M sQL #EI7F A8 E = U= YAlE HolghLioh
P

"
h

Amazon

Kinesis stream
Source Schema

\_ Configuration o _
|
bt

b, ™
Firehose
deli st
Alssi e In- application

Streaming input input streams
._\_ _F_,-" |k~._ »
27|00 2E2|Y 23 B ol= FEE oiZ2I7 0|4 =0f /= ClolE Y= #HEte x| A™stes
ME 7|E0| & E[o] &LICH O] 32 ChE & otLtd & JU&LICH

« JSON 21 AEZlof CHEF JSONPath E 244 LICtH JSONPath= JSON H|O|H 2{EZ[& 2[&t =+
2L|Ch.

7|0 HE7|2 &Y 132
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- CSV(elE=z BEelEl ) Aol 3 AE& ol cHet & HE Lt
« OZ2[7io|lM L Clo|E| 2E B0 CIo|EE &Eedetr| @let @ FE D SQL ClolE S LICH Tl o
B f8ol= EAt £= O[T Hlo|E 2l 2ol =gt ZefELCt.

Z &2 DiscoverlnputSchemaZ ALl A7|0F MAHS AT &LICH AF|0F AMo| AmistHLE B
gt e = ST A7|0HE Higtst= B2, 270 HEVIE 0|88l A7|0E =522 HEsHok &

ChS 23842 A7(0F HET|9| 7|& 3tEE EoiE L

Kinesis Analytics dashboard > DemoApplication * Source > Edit schema (2]

Format: Record encoding: Row path:
JSON - UTF-8 3
Y Filte Ci0 ame
Column order Column name Column type Row path

1 | 4+ Add column

o i b A ol g, e e st e e ki by it

2 E ol TICKER_SYMBOL VARCHAR ¥ | Length:| 4 $ TICKER_SYMBO
> 16
™4 “ 2 SECTOR VARCHAR - Length: 16 %.5ECTOR
-
™4 “ 3 CHANGE REAL - %.CHANGE
-
™4 “ 4 PRICE REAL - %.PRICE
-
Exit Save schema and update stream samples
Formatted stream sample Raw stream sample Error stream Application Status: Running

PR T, - —_— — " . A Py . 3 o S—— PO e —
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SQL 7He R} oL A

« A4 F7H1): Clo|E &S 0| AtS2 2 UX|ZX| otE AR Y FII6HoF & £ d&LC.

« A AK|(2): OHEZ|ZO|MO| ZHR R K| ot AL HIO|IEE AA AERICZEE Mg £+ &L
Cl. Ol H MelE BT AA AEZ e Olo|E{o] B2 FX| et&Lict o7t Melkles
A2 s C|o|E{E o Z |7 0| Mof M At & £~ QiaLch

« P HAHTT|(3): Q@ HE2 e £~ gim, Zlo|7} 8t Xt o|4F0lo{oF 3HH, of 2k El SQL 7|/ E
7} ZEE|o{ME oF ELICH HA2 sQL it AlExto| HEH 7|Fof £E&alok ELICH &, EXIZ A
Zrfof 5t BAF BHE L AR ZEFSHoF EFLCt

« Ho|Oo|E| K& (4) EE= Zo|(5) HA: Lof Cial =& 7Hs OIoIE SEE XIYE £ Q&Lct H
52 HolE f82 X|Hste Z2 LYOo| NULLE ®IX|HLE ofZ 2|70l L AEZI0| AR R|K| &
SLICH X0 B 277 27 AEZo| HMEELICH ¢ol ZOoIE LT XA x|Hste < =4
Cllo|E{7} & &ILCt.

« G MEH J|E B4Z4(6): YOl Cl|o|E| AAE ZA™SHE O AFE Zl= JSONPath E81A0[L} CSV & &=
ME HEE £ &LICH JSON A7|0Fe| MEH J|&=2 B35 & ZAE Es44Alof O M ZfS
Ql2dstL|Ct CSV AF|0t= ¥ &M E ME J|ZE 02 AFFLICH CSV A 7|00l CHEt MEH 7|&EE
HZASEAH P = M8 HAEELICH

AER|A AAO CHEF A 7|0 THE]

>
[m
o

o

aA0f cist A7(OHE

0

o

TR b

|>
m
o

A0 CHE AF7|OF

0

>
>

| 0| X|0l M Edit schema(2 7|0} HENE
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2.

e e e e e T L e i

Formatted stream sample

4|

Ls
>}
=]
=
8]
L4i]

ROWTIME
TIMESTAMP

2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508
2017-03-02 19:48:10.508

2017-03-02 19°4810 508

Raw stream sample

TICKER_SYMBOL
VARCHAR(4)

JKL
DFT
TGT
AAPL
QXZ
MM
PLM
QXZ
AZL
PLM

WAS

I

PR

SECTOR
VARCHAR(16)

TECHNOLOGY
RETAIL
RETAIL
TECHMOLOGY
RETAIL
RETAIL
FINANCIAL
FINAMNCIAL
HEALTHCARE
FINANCIAL

RFETAIN

Refresh stream sample

| # Edit schema \

CHANGE PRICE
REAL REAL
-0.28 14.82
-0.46 96.03
-0.01 68.38
1.81 103.45
-0.4 91.75
-3.53 148.85
-0.24 19.14
4.64 223.55
-0.76 16.91
0.05 19.19
003 12 54

b

m

-

[Edit schema] HIO|X|0{| A AA AF|OHE TEIFLICE.
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Kinesis Analytics dashboard > DemoApplication > Source > Edit schema (7] }

Format: JSOM A Record encoding: UTF-8 Row path: 3 j

h

F

o j

Column order Column name Column type Row path 1

4 Add column i

3

x i TICKER_SYMBOL VARCHAR *  Length: 4 3. TICKER_SYMBOL :
-

x * 2 SECTOR VARCHAR *  Length: 16 3.SECTOR g
-

x N CHANGE REAL hd $.CHANGE i

X 3

x * 4 PRICE REAL - $.PRICE 1

v ;

Exit Save schema and update stream samples P

1'

_._J‘*a_.___-ﬁ““'-ﬂ*‘-mwt o el L e il RS e st A o ol

3. A(Format)ollA JSON = CSVE ME{ELICEH. JSON EE= CSV 42| F2, XlEElE 12T
2 1SO 8859-1lL|C}.

[e)

JSON = CSV &Alo| A7|ot TRl CHE RtMIEH HE = Cf S Mol 5 & HXIE HXZSHAAIL.
JSON A 7|Of HE

Cte CHAlol| 2t JSON A 7|OHE TEIE 4 /&L,
JSON A7|0HE HE5t2{H

1. 270 HEZ|0A [Add column]& B850 &g FIHEFLICH

x| M Lol LIEFELICH & &=ME BHE5ie{H Q BE Aol U= <l/otel sHaE
L|C}.

ER 2
AEH

—

e

_I_

w2

1
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Y BE2 MU = g, Zo[7t & 2Rt 0|4 0lo{of 5tH, | El SQL 7| HET7H Z & E[0{A]
= oF ElLict BE2 sqQL et AlHERto| HEH J(Eof Fetsor g LICH &, EAFE AlZfatofF 5t
T 2 HE 2 RHek Zgbstof g LCt
« [Column type]0llA SQL CIO|E RS l=dgLct
¥ f3e x|ElE saL Clole f 30| EUich A Hl0JE| $%0| CHAR, VARBINARY E&
VARCHAR®! B2 [Length]0llA TI[O|E{ Z0|& XI'FEFLICH AtM[EF HE = Cl0|E BAIE =X
StAAIR
 [Row path]oil M & ZEE =IefLICH & 2= JSON A2 HEE R =8 JSONPath £ 3
Aledu|ct.
® Note
7|2 [Row path] Z{2 7tX{2 OIO|E{& Z&5te 2|4 7+ 42 &dle G2
LICH Z|2™Mo 2 0| 42 $LICt REMIEH MH2 JSONMappingParametersOoilM
RecordRowPath AME FE5HAAIL.
2. Y2 AA|ste{H G S Foi U= x oto|Z2 2 MEEhL|Ch
T
Column order Column nam:
4 Add column
x| ° 1 TICKER_SY
x 2 CHANGE
3. ¥ BEZ2 CHAl X[MotEd™M A FEAM A BE S U=AFLICH M & BER2 MU = g, 20|
7t &t 2Rt o|&folofof 5tH, of 2FEl SQL 3’| QE7t ZetE|o{ME oF ElL|C Al sqQL Lk Al
HRte| BH 7|&Eof FEdtof gLICH &, A2 AlZfslof 5t 22X, HE L =RHpF Z&haHof g

LICH.
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4. ¥o|Co|E R #7524 [Column type]ollAl M CIO|E R& 2 AMEHSHL
O| CHAR, VARBINARY EE= VARCHAR?! A2 Length(Z0[)0i| Ci|O|E{ Z0|& X

C. M ClOJE R F
= x4

—
HEE CoE SAS XA,

| &g Llct REMIEE

o

=
Q'I_I
(@)
i
£
o
Pl
0%
fjo
2
03
o
r
_|T|_

[Save schema and update stream]2 A1EH

=g £7(0t7F HET|o| ZA|ZlE0], ChEo HiE AL

Kinesis Analytics dashboard > SlidingWindows > Source > Edit schema (2]
Format: JSON A Record encoding: UTF-8 Row path: 5
T
Column order Celumn name Column type Row path
+ Add column
® = 4 TICKER_SYMBOL VARCHAR hd Length: @ 4 3.TICKER_SYMBOL 4
-
]
® = 2 SECTOR VARCHAR hd Length: | 16 3.SECTOR
-
® = 3 CHANGE REAL - 3.CHANGE
-
4
® 4 PRICE REAL - 3.PRICE 3

A 7|0kl &o| B2 ZAL, [Filter by column name]S AFE3l04 &g ZE{R2IE &
Price ¥ Z0| P2 AZ5l= d WA S HESE{™, A WY L™ 4Xtof P

CSV A 7|0 HE

Cts CtA(of et cSv A7|0HE HEE = U&LICH

N
o
H
ial
N
o
5
o
s
o
[}
3.
@
=
x
4>
>
in}
o
m
|>
Im
u
o
>
oo
ok
-
gy
N
ol

g MeistLct ol
E 2ol 9 CloJE| B2 E 7ho] T 7| Lichol: & HHE 24,
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2. [Column delimiter]0il A =4I CIO|E{ AEZ|O| AAEE 7 & 7|2 E MEIELICE ol AEZH U

£ ol E& o] & 7[Z Lich(ol: &E).

3. Y2 F7+5t24™ [Add column]S ME4FHLICE

A Hm A 2RI M Lol LHEEHELICH & =AME HEsitdH 8 BE ol U= <lrotel =4

2 B2 FWY 4 ¢4, ZOIvh B 2R 0/410/010F BHH, Ol SQL 7IKETH ZEHE[01A]
£ ob ElLITh WAL SQL Yt AlgAtel W 7|Fof LEEOF FLICH B, BALE AISHHOF 3
T 2, UE U £AIE T sor B

A 93512 x|E|= SQL CIolEf £340|H ElLIC A TI0|E| ©330] CHAR, VARBINARY &
VARCHAR®! 3% [Length]0llAM HIO|E Z0|& X|'EEfLICH RtAMIEt HE = 0| A2 &

4. L AXotedH E HE Fof Q= x otO|2 2 MEfEfLICH

Y

Column order Column nam-
< Add column
X : 1 TICKER_SY
x 2 CHANGE

5. € BYS A X|GstodH & BY|M M BEE L™EUch M8 BE2 UL + ¢l &
7t &t 2%t o|&tolofof stH, o % E SQL 7IIETH ZEE|o{M= o ElLch WE2 sQL it
LRto| BE 7|Eol FEaHoF FLICH F, EXHE AlEHoF st EA E H AR Z ¥ 5H0F

°

>

o
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6. Yol Olo|E SEE ¥HZASE4M [Column type]ollA M| CIO|E{ RS ME4ELICE
0| CHAR, VARBINARY I = VARCHAR®! Z3€ [Length]ol A] TIO|E{ ZO|E x|
HE = Oo|E BAE FXTsaA.

HlolE] R
Lick &k A2t

o x

7. [Save schema and update stream]2 MEi5t0{ B4 Atg 2 MHEELICH
=HE A7(07F HET|o| £AZ=O], ChEF Hixg ZLCH
Kinesis Analytics dashboard > SlidingWindows > Source > Edit schema ©
Format: Record encoding: Row delimiter: Column delimiter:
csv - UTF-8
Y
Column order Column name Column type

+ Add column
x : 1 testtest BIGINT -
»® : 2 TICKER_SYMBOL VARCHAR % Length 4
» : 3 SECTOR VARCHAR hd Length 16
x 4 CHANGE REAL -
X .5 PRICE REAL v

et e e bt e P e P .

A7|0kof ol B2 F2,
x}

Price & ZO| PE A

SQL HE|7| &

Data Analytlcs ofE2|7o|ME dst= Ol =&0|l E + A= ol sQL = E7F SQL HESof MAZ
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of Y& LICk 0 MBAMo| 2l of ofZEIHOINS CHE HES 5 UL E ASELICH KM e

=
Kinesis Data Analytics for SQL 0i| AlM& &= 4A|L.

Real-time analytics

Save and run S5QL Add 5QL from templates Download SQL S0L reference guide &

Kinesis data generator tool &

9 |- (et Y e

18 a c:r':ir'uci..s'_;- updated entity that you can SELECT from and IMSERT imto like a TABLE -
11 continuously "SELECT ... FROM® a source STREAM, and IMSERT SQL results into an cutput STREAM

12 - Create output stream, which can be Lsed to send to = destination

13 |CREATE CR REPLACE STREAM "CESTIMATI _sTRE&M™ (ticker sywbol VARCHAR(4), sector VARCHSR{12), change REAL, price REAL);

14 | -- Create pump to insert i |:L.:

15 |CREATE OR REPLACE PUMP “STREAM PUMP™ AS INSERT INTO “DESTIMATION SQL_STREAM™

16 |-- Select all columns from scurce stream

17 | SELECT STRE&M ticker symbol, sector, change, price

15 | FROM “SOURCE SQU STREAM 381

19 |-- LIKE compares 2 string to a string pettern (_ metches =211 char, % matches substring)

28 |-- SIMILAR TO compares = to 2 regex, mEy use ESCAPE

21 |wHERE sector STMILAR TO “RTECHE; N

Application status: RUNNING

Source data Real-time analytics Destination

Streaming data

© SOURCE_SQL_STREAM 001 The streaming data below is a sample from Kinesis data stream kineziz-anahytics-demo-stream

Reference data (optional) € Actions W

Connect reference data

Q, Filter by column name

ROWTIME TICKER_SYMBOL  SECTOR CHANGE PRICE PARTITION_KEY  SE( .
TIMESTAMP WVARCHAR(4) WARCHAR(16) REAL REAL WVARCHARI(S12) WA
2019-03-06 21:21:35.408 WSB RETAIL 0.3 5.6 Partitionkey 48¢
2019-03-06 21:21:35.409  ASD FINAMCLAL 1.24 67.64 Partitionkey 43¢
2019-03-06 21:21:35.408  DOFT RETAIL 25 7265 Partitionkey 48¢
2019-03-06 21:21:35.409  AMZN TECHNOLOGY  9.08 781.46  Partitionkey 43¢

2 CoJH &

[Source data] {0l AE | AAE AlEstL|C} £ 0| AA 7| OHEE| T ofZ 2|7 0| 34 74
2 M35t= ofZ2(FH0|M LY 2 AERIS Al
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Real-time analytics

Save and run SQL Add 5QL from templates Download S5GQL 50L reference guide

Kinesis data generator tool &

1 |- ** Comtinuous Filter ** A
2 |-- Performs 2 continucus filter based on 2 WHERE condition.
2
4 -
5 |-- Source--: -->Destination
g
2
§ |-- STREW tinuously updated entit that you can SELECT from and IMSERT inmto like a TABLE
g |-- PP an entity EL ... FROM STRE&M, and INGERT SQL results irmto an output STREMM
18 - Create output stream, which can te Lsed to ser'-' to a destination
11 |CREATE CR REPLACE STREAM "DESTIMATION SQL_STREAM™ (ticker symbol VBRCHAR(4), sector VARCHAR(12), change REAL, price REAL);
12 |-- Creste pump to insert into output
13 | CREATE OR REPLACE PUMP "STREAM PUMP™ A4S INSERT INTO “DESTIMATION SOL STRE&M™ R
L
Application status: RUNNING
Source data Real-time analytics Destination

Streaming data ) . o o : .

The streaming data below iz a sample from Kinesis data stream kinesis-analytice-demo-stream [
© SOURCE SQL_STREAM 001 g . iyt &
Reference data (optional) €) Actions W

Connect reference data
Q, Filter by column name

A
ROWTIME TICKER_SYMBOL | SECTOR CHANGE PRICE PARTITION_KEY  SE(
TIMESTAMP VARCHAR(4) WARCHAR(16) REAL REAL  VARCHAR({31Z) WA
2019-03-06 21.32:56.882 BAC FINANCLAL 0.43 15.37 Partitionkey 43¢
2019-03-06 21:32:56.882 VWY HEALTHCARE  -0.78 23.84 Partitionkey 43¢
2019-03-06 21.32:56.862 WNT RETAIL -0.97 62.68 Partitionkey 452

2019-03-06 21:32:56.882 BNM TECHNOLOGY  -1.64 188.72  PartitionKey

Amazon Kinesis Data Analytics= 2123 740 BA|ZMQI OfEE N3 e 2RIt Q=S CH3o| Bt A
BT A2 MEEich

« ROWTIME - O ZZ2[Z0|M L} AE&|0o] U= 2 boll= ROWTIMERZID 3= & €0l U&LICE. O]
Q2 Kinesis Data Analytics7t & s o E Z2|7H[0|M L AE R0l S & st Ao EfUARZ Q]

LICE.

+ Approximate_Arrival_Time - 2AE2|H AA0 CHEH B ZEE
Approximate_Arrival_Timestamp &2 Z & §L|ct. O|A
MIBHMo R £Ll5t0] ME = AHE % ﬁE CHEFA QI =& AlZh EFUARM I @11 [T} Kinesis Data
Analytics= O| ¥2 Approximate_Arrival_

LICH Amazon Kinesis Data AnaIyt|cs._ AER|Y AA0 OHE
ot ol ¥ MSELICE

SaL HE7| &Y 142
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O|E EtUARMT Zt2 AlZh 7|8t RI= @ B HElof RSELICH RtME Y2 g2 ZC I A
Mg FxstaA2.

MAIZH A

[Real-time analytics] BI0IAH= OHEZ|AHIO|MH ZEM|AM M8t 2 E OHEZ|AHO|M L AERIE EQIE
& A&Lct ol AEZ OF 2 2 E o E2[AH 0|4M0oi CH3H Amazon Kinesis Data Analytics 7+ M3 5=

QF AER(error_stream)2 ZEELICH

Real-time analytics

Add S5QL from templates Download SQL 5QL reference guide [
Kinesis data generator tool &
1 - ** comtinuous Filter *# ~
2 - Performs a2 comtinuous filter based on a WHERE condition.
= I el T
4 - SOURCE NSER DESTIN.
5 - Source--»|  STREAM & SELECT STREAM -=Destingtion
6 PP
e
=3 STRE&M a comtinucusly updated entity that you can SELECT from and INSERT inmto like a TABLE
E - PLMP: an entity used to comtinuously "SELECT ... FROM® 2 source STREGM, and INSERT SQU results into an cutput STREAM
13 Create output stream, which can be used to send to a destination
11 |CREATE OR REPLACE STREAM "DESTIMATION SQL STREAM™ (ticker symbol VARCHAR(4), sector WARCHAR(12), change REAL, price REAL);
1z - Create pump to insert into output
13 | CREATE OR REPLACE PUMP “STREAM PUMP™ A5 INSERT INTO “DESTIMATION SOL STREAHM™ =

Application status: RUNNING

Source data Real-time analytics Destination

In-application streams: Pause results

New results are added every 2-10 seconds. The results below are sampled. €
© DESTINATION_SQL_STREAM

Scroll to bottom when new results arrive.
error_stream

Q, Filter by column name

ROWTIME

2019-03-06 21:36:01.961
2018-03-08 21:35:01.961
2019-03-06 21:36:06.932
2019-03-06 21:36:06.932

TICKER_SYMBOL
AAPL

NFLX

AMZN

DFG

SECTOR

TECHNOLOGY
TECHNOLOGY
TECHNOLOGY
TECHNOLOGY

CHANGE

-1.15

0.28

-5.23
1.84

PRICE

5464

106.54
856.9

10713

CHef &

CHA B4 AFSSHEY OHBEIZIOIM L AE RIS Ol ChAtol RXISHE S OHEEIH0lME 24 £ 2
SLIC Yolol ofZ AN L AE 0] 2/ ClOJEIE 9I% Cidtol RAIGES EHe 748 £ 9
SLICH AHAIEE TS HBEIF0IM 53 74 MMS BESUAIL.
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AEZ|Y sQL 7Hd

Amazon Kinesis Data AnalyticsE &% 7|52 &3l ANSI 2008 SQL E&2 FHELICH &EH 2 S5
AED|Y CIOIHE MEIE = UsUCt O s FHoME #AXeI AER

oo M
wn
O
e
w I
o
[0
o
Iji
r
o

=M

- OHECZOIM | AEEID HE
« EFQUAEHE 9 ROWTIME &

- o1& 3

- PlE? 2E I

1
. AEB|Y H0IE] el AERI FO

of 2|70l M %'3—4.% a4l EEH A2EE[Y AL E HYE ofEE|F0[M L 2E R0 DHEELICH Hl0]
AE 2 sELICH ofiZ2|7Hold Lf AEE
530l H|o|E 5&& LtEtLHZ| =0

(® Note

O Z 2|70l L AEZE Amazon Kinesis Data Streams 2! Firehose M& AE 21 £S5}
X| oM. oHE2IF|0| M LH AEZI2 Amazon Kinesis Data Analytics Of Z 2|71|0| M o] ZAEIA
E 0| MBF EXHEFLICE. Kinesis OIO|E{ AE 2T} Firehose & AEZIS ofZ2|AH 0|MTt S 2
Mo =2 EAFLICE ofEZ2[AH0|M & T EHM AEEY AAR ML 221 FHOIM
CHet A2 FEE = U&L ot

|k

ool met o EEAoIM L 2ERIE F7IE MMsto] B2t el AutE MEE +=L &Lt ofE
20| L AER M T2 MHAE 27 EHAIZ FHELICH HX o Z2|AH0|M L AE RIS M5t
Chs HZE AL8stod HIOIEE 2 E ol M UgLICH o & S04, BE 0| INPUTSTREAM! OfZ (7| O]
MU 2EEIE dEst =5 oiE2|7io[d zig Fdetctn 7hds EZ&LICH S oflollM EE CHE
AEZ|(TEMPSTREAM)S M8t OIS HEZE AF835l0 INPUTSTREAMZ R E{ HO|E{E MME AEZ]

off & lgfLc,

OHE 2|70l L 2AEEIDt H

[K
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1. C23 Z ol Ml Y2 K| o Z 2|70l L AEZ(TEMPSTREAM)S AAdgtLCt.

CREATE OR REPLACE STREAM "TEMPSTREAM" (
"columnl"™ BIGINT NOT NULL,
"column2" INTEGER,
"column3" VARCHAR(64));

o=1 |:l=|7<|c> [[|. xzz I|7§5|

5 ghL|Ct RFM|8H AE 2 Amazon Kinesis Data
Analytics SQL & XM AERE B ZSHAAIL.

EQ
.}
>

2 HO
_>'-|_
1
-4
AL
o
|_|-|
Jhu

2. HEZE M50 |0|EIE AEZ 0] A¢
Z 2|7 0|M L} AEZl0]| IZ-IIOI E{= M.o%l_

= H -+

(SAMPLEPUMP)E M5t E CHE A
TEMPSTREAMO]| &FQl8t I—IEP

= g ofZ2(AH 0| LY
A MEL[ct CHS
(INPUTSTREAM)OI| A Bl ZEE MEHFTC ZM O|O|EHE

I
rr o
A
o
oE

e
B -
2
o

=olA CHE of

AE
a0 o =U 11437
BEES Sl HE

]]E

CREATE OR REPLACE PUMP "SAMPLEPUMP" AS
INSERT INTO "TEMPSTREAM" ("columnl",

"column2",

"column3")
SELECT STREAM inputcolumnl,

inputcolumn2,

inputcolumn3
FROM "INPUTSTREAM";

S0| ZgRt7 o E2IAHO|M L AERN M USIES & = °'OD4 6H%* AEZM SS9 25X}
MERE|E & & = &Lt o Z2|7H0|MH L AERIZ 7

MZHSHAMAIR. O] THECHI A M AlZh D =41 AlZHS E%*%F HIOIH
0| AEZ|Y SQL E2| FHAFH O|= 0 5 24 AlZH 2 =41 A
1 MEE = U= PUB/SUB HIA|E m2{Ct ol o2 ofE 2

4

ol
FO I
3

0z 02 2 Hu ¥
N O oA
4> U pE

g|=|

X

1

30
o>
C
o

OHE 1A O1M L AEZI0| MAE Fo HARQISQL HEIE +8E £ sLich

@ Note
AEBE FEE O

QL 2
Ch AtMIEE 2 I 2C H2| MME BT AR,

i}
4
MHI
1o
wn

OfZ2(7 ol L AERID HE 145
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AeLct AEZ Z0olof et o= AEZ|Y HIO|E] 21 AEZ XQI MM
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SELECT STREAM ROWTIME,
some_col_1,
some_col_2

FROM SOURCE_SQL_STREAM_001
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ZZ2|70|M L} AERCZ BFEE 71X RE A0l FIXMXIE BRUE F M A= 20lM =2| Al

¢t HE O58E & U&LICH FEl= ROWTIMES AHE36tod X2l &ME EFELICH X|E|= =
Er(xE EFHARITIE ROWTIME gfol HISH M= B2) d3He=z *e|gLCh

CtS #HEIE AESEH7| A&olM AFESHo|lZ2 AEZ|T H|mstod AEELICH #Z|= GROUP BY Mg
AE35t0{ 12 HEZ /=2 LHo|M E|7{ =8 Y EELICE

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"
("ingest_time" timestamp,
"APPROXIMATE_ARRIVAL_TIME" timestamp,
"ticker_symbol" VARCHAR(12),

"symbol_count" integer);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM STEP("SOURCE_SQL_STREAM_0Q1".ROWTIME BY INTERVAL '6@' SECOND) AS
"ingest_time",
STEP("SOURCE_SQL_STREAM_0Q@1" .APPROXIMATE_ARRIVAL_TIME BY INTERVAL '6@' SECOND)
AS "APPROXIMATE_ARRIVAL_TIME",

"TICKER_SYMBOL",
COUNT(*) AS "symbol_count"

FROM "SOURCE_SQL_STREAM_001"

GROUP BY "TICKER_SYMBOL",
STEP("SOURCE_SQL_STREAM_0@1".ROWTIME BY INTERVAL '60' SECOND),
STEP("SOURCE_SQL_STREAM_00@1" .APPROXIMATE_ARRIVAL_TIME BY INTERVAL '6@' SECOND);

GROUP BYO{|A{ HHA{ ROWTIMES HIEIC 2 18 /=2 oM BZEE OE38t =S
APPROXIMATE_ARRIVAL TIMES 7|82 2 OE3|&fLICt.

Aol MOl EFUARIE Zf2 7HE 7i7h2 60X ZHZHAS 2 LHRIELICE HElof ol W E = X Hm 1

= =— AN L=
E 4= A2 2o M2 EE BEo{ FELICH L EFE Ao F Hm IE2 ROWTIMES 7IELZE 1
CHE 2 829l HIZEE E04 ELICH 0FX| B Z == ofZ2[7o|MH0o| o Z 2|70l L AEZlof &
FAEE =H 7MM2S 2 LIEPHLICH & EFUA R of| HISH ROWTIME Zt0| =& 4<).

ROWTIME INGEST_TIME TICKER_SYMBOL SYMBOL_COUNT

--First one minute window.

2016-07-19 17:05:00.0 2016-07-19 17:05:00.0 ABC 10
2016-07-19 17:05:00.0 2016-07-19 17:05:00.0 DEF 15
2016-07-19 17:05:00.0 2016-07-19 17:05:00.0 XYZ 6
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--Second one minute window.

2016-07-19 17:06:00.0 2016-07-19 17:06:00.0 ABC 11
2016-07-19 17:06:00.0 2016-07-19 17:06:00.0 DEF 11
2016-07-19 17:06:00.0 2016-07-19 17:05:00.0 XYZ 1 xx**

***]ate-arriving record, instead of appearing in the result of the
first 1-minute windows (based on ingest_time, it is in the result
of the second 1-minute window.

1 O|E{H|O| AR FAIRFCEM 2SO 2 Hetet 2 of CHal|l 208 AR E
FoIE %O'I, 1 E Firehose & AE 201 & X|3104 Amazon Redshift E|O| &0 & &
= ojEZ|AHIO|ME Exdg 7+ HE = U&LICH. ZI 7t Amazon Redshift 0| 7| &1 LI O]
E #2504 Ticker_SymbolHE & = OEE HME = UELICH XYZe| BR BHIZEI=H =
2t &A= HEguch6e+1).

2 4y 4o

N
15 Z 7|
AE2l0f O3 Hals AEZ|Y OIO[E{ofl CHE & xioz AMSILICH ol2{t 44 Alse ofZ 2|7
O|M0] AEZIS M&X{OR |5 T LIS MASE AILIEIQE Jhs st LT

AlZHat 7| &0l M= B2 0| SOURCE_SQL_STREAM_0012! o ZE|7|0|M L§ AERI0| /&Lt 1
e o2 AEZ|(Kinesis HIO|E| AEZ)OM F A 71 A4S X|&XMo=z gL ch A7|o0te Ot 2
&LCH

(TICKER_SYMBOL VARCHAR(4),
SECTOR varchar(16),
CHANGE REAL,

PRICE REAL)

15%7t HE 71 HS0l 20| ATk 78 EZ&LICH ofEEIFH 0l A =M CHE #HEIE ME
oF

= AGLICH O] 2l HEMHo 2 MY-E|H 15%E Zotets F7H HS0| Xkl R uUZEE
I.

SELECT STREAM TICKER_SYMBOL, PRICE
FROM "SOURCE_SQL_STREAM_001"
WHERE (ABS((CHANGE / (PRICE-CHANGE)) * 100)) > 15
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o1 3| 149



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

FE| EHAE Y'Y

1. AlEst7| ed&oi et of E 2|70l M e HEgfLCt

2. OHEZz|HOo|M T E0|A SELECT B2 92| SELECT 2|2 "HiEL|CH a™H o Z2|7o|M T =
7t CrEn 242 ALt

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM TICKER_SYMBOL,
PRICE
FROM  "SOURCE_SQL_STREAM_001"
WHERE (ABS((CHANGE / (PRICE-CHANGE)) * 100)) > 15;
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CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
TICKER_SYMBOL VARCHAR(4),
EVENT_TIME timestamp,
TICKER_COUNT DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
TICKER_SYMBOL,
FLOOR(EVENT_TIME TO MINUTE),
COUNT(TICKER_SYMBOL) AS TICKER_COUNT
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR(EVENT_TIME TO MINUTE),
STEP("SOURCE_SQL_STREAM_001" .ROWTIME BY INTERVAL '1' MINUTE);
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CtS 2ol ol Z2|7llo|d2 18 E2lel el & AlZh(olH
el =& AHl&rErLICH o Z 2|7 0|M2 HET &

-
-4
O|EE &3t & A&LICH ol EE|7|o|M2 Bl =

IHE S 4I5HH 2 BFEE oM RS 44
CREE{ 1L Otof ZEELICH & AlZH O|HIE A2t Z E|F 7|58 7|Z0R B2EE OE3ELICH
US HACE N HM HEY AT B £ TASH, et 2E HDZST 22 18 HEY 2T
20l fotx|l= f&LCh
1-rdinute
o bine Windows Rowtime | Event Time | Ticker
11:00
1100020 | 11:00:10 | AMZN
110030 | 11:00:20 | AMZN
1101 EMIT RESULT (11:01): 1 record
g 110105 | 11:0055 | AMZN
o
|
% 110115 | 110105 | AMZN
1102 EMIT RESULT (11:02}: 2 records
¢o| aglol= Chs1t 22 O|HIETE EXHE LICE
ROWTIME EVENT_TIME TICKER_SYMBOL
11:00:20 11:00:10 AMZN
11:00:30 11:00:20 AMZN
11:01:05 11:00:55 AMZN
11:01:15 11:01:05 AMZN

HET 2 oiEE[7olMel ALt Z52 ChEXE EAIFELCH

ROWTIME EVENT_TIME TICKER_SYMBOL COUNT
11:01:00 11:00:00 AMZN 2
11:02:00 11:00:00 AMZN 1
AEHH LR 152
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ROWTIME EVENT_TIME TICKER_SYMBOL COUNT
11:02:00 11:01:00 AMZN 1
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X|2F & Hml 21 0= EVENT_TIMEO| /&LICt.

IS8 &A= 11:02:00 Ao BIZE.

. 49wy ol

MM 20t MEE BAM5i2H, BIZEE XS AE0{0|M &AH|SHoF ZLct o[E A =24 o Z 2|71 0|
Mo| 5xrdn X2l L FAME 0| Z7tHEHLCE

AEHH BT | ol M| ZAnt

AlZh #E4 HIo|E Bl E 9| HE M i ME2 ?|8H, Kinesis Data AnalyticsE AE7{ |IZ Bt MER
P2 82 MSELICH ol e IER0ME THE|M F|9t UX|StE X O|HETL THE Alzt
20 REE A TAMES [ I R7 QRILICH fIERE TRV B AlZtE 7IES R 5=,
XEE 717tg 7|8 2 EElLC

AENH RIERE 2 Hol Zt 7| aEstof CHEt H of AlZh A[Et RI= LI oHEZ|FHO|M2 =2
E Zdutof Y IR E 0|35t= CHAL AHA| Al RI=2 LY ZF 2IE S Mo ZAutE EAELICH
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CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
event_time TIMESTAMP,
ticker_count DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
TICKER_SYMBOL,
FLOOR(EVENT_TIME TO MINUTE),
COUNT(TICKER_SYMBOL) AS ticker_count
FROM "SOURCE_SQL_STREAM_001"
WINDOWED BY STAGGER (
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PARTITION BY FLOOR(EVENT_TIME TO MINUTE), TICKER_SYMBOL RANGE INTERVAL '1'
MINUTE);

CHS J2loM O|HIE= O|HIE AlZF 2 E|F 7|5 E 7|ZE9 2 AEfH & o2 FElA=ELCE

1-Minute
) Rowtime | Event Time | Ticker
Stagzer Windows

1100
11:00:20 | 1100:10 | AMZN
1100030 | 1100020 | AMZN
1101
11:01:05 | 1100055 | AMZN
11:01:15 | 11:01:05 | AMZN
EMIT RESULT (11:01:20): 2 records
1102
sto| Jglo= HEY ’I® oiEEl7l|ojdo| 243 Xt 22 o|HEC! Ct5 o[HIETL EXHE LICH
ROWTIME EVENT_TIME TICKER_SYMBOL
11:00:20 11:00:10 AMZN
11:00:30 11:00:20 AMZN
11:01:05 11:00:55 AMZN
11:01:15 11:01:05 AMZN

AEHH R OEE|FolMe| At 252 CheX™E EAIELICH

ROWTIME EVENT_TIME TICKER_SYMBOL 7h=
11:01:20 11:00:00 AMZN 3
11:02:15 11:01:00 AMZN 1
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HIZEE %X U3 8= 37HE EAFLICH MZEE 18 AEH |IERE OESHELICH &
E}7 =2 = OiZ 2|7 0[440] (ROWTIMEO| 11:00:20Q)) & i AMZN HZEE I8 AIZHEIL
Ch 18 AEH7H R|IE27H11:01:2001) BF2 | (ROWTIME & EVENT_TIMES 7|E2 =2 & m) 2ot
AEf7H PIE R0 &35t BlZE7 £3 AEZ0]| 2 ELICH AEHH IR E 0|3 5tH, ROWTIMED

EVENT_TIMEO| 12 |2 O|LHel RE YR E7I & ZAut 2 E24FL|C}

OFX|9 B2E(1 & &g F 2| EVENT_TIME Z8h)= HE 2 EAHELUCt Ol= EVENT_TIMEO| di|=2
CE Zu MEZ BE|st= o A8 El= THE|M 7| & stLto|m & il 2I= <20l CHEF EVENT_TIMES]
otE|M 7|7} 11:000|7| 2 L|C}.

AEf7H QIER0| T2 E4 MOl WINDOWED BYO|A Zo|ElL|Ct. o] e al
BY CHAI AF28HL|CH. O] 2 MEH AFEH QI WHERE 2 HEZ £, HAVING & 2Foi| E A|ElLCt.

AEf7H RI= 2= WINDOWED BY HollM Ho|x|H ZHE[M 7|2t RI=? ZOol2ts F 7HX| Zi2t0|EHE F
gLcH IE|M 7= £012 = HIOIE AERIE EgsiH RI- 7t HEle AlhE HolgfLth A
HC = 17 TE[M 77t Al X H RIT 7t AEE0l| ZAIE mf DEILICH 2B RIZ2= &
T dolz Heletes 1 ™E 7[zZto| X|LHH FHEILICH FE2 O S ZE of oA &elg = AU&LCH

FROM <stream-name>
WHERE <... optional statements...>
WINDOWED BY STAGGER(

PARTITION BY <partition key(s)>

RANGE INTERVAL <window length, interval>

);
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0 & =01, GROUP BY 2 A%t &HA F2l= HE23 =2 LHol| U= &2 Melghuct. AlEHSt7|
2&9| o2 AER2 ofZ2[7|0[Me| o EZ 2|7 0| L AER|(SOURCE_SQL_STREAM_001)2 £ OH
4= F7t Clo|EHE s=4AlgLct ol AER| 9| AF|Ot= T 2 & LTt

(TICKER_SYMBOL VARCHAR(4),
SECTOR varchar(16),
CHANGE REAL,

PRICE REAL)
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SELECT STREAM ROWTIME,
Ticker_Symbol,
MIN(Price) AS Price,
MAX(Price) AS Price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY Ticker_Symbol,
STEP("SOURCE_SQL_STREAM_0@0@1".ROWTIME BY INTERVAL '60Q' SECOND);

ol o= Alzh 7|Et Iz 2E 2|9 of LICE O] HEZlol M= ROWTIME Z{2 7IELE HIZEE
SSHEUCH 2 71& E19| B2 STEP & +E ROWTIME (2 7t 7Hh2 222 LEFLICH

H

® Note
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2. OfZz|AH ol TEO|A SELECT 22 9| SELECT HEZ|2 "HiEL|ct. 2™ o ZE 2|70 2 E
7t Ch23oF Zrg ZddLct

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
Min_Price DOUBLE,
Max_Price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM Ticker_Symbol,
MIN(Price) AS Min_Price,
MAX(Price) AS Max_Price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY Ticker_Symbol,
STEP("SOURCE_SQL_STREAM_00@1".ROWTIME BY INTERVAL '60Q' SECOND);
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ro
M

GROUP BYE AI25l0{ B|ZEE 1&35tst= CHAl AlZh 7|8 EE= & 7|dt
Ch HA|X WINDOW M2 FIIEIO 2 M 0|E £&EhLC}.

O| A< Alztol X|ofl k2t &0l OjInHR|HM AEE0| A 2|2 =7} & AIE|Pd Amazon Kinesis Data

AnalyticsOll M £242 LHE HLIC} Kinesis Data Analytics= ®IE 2 £2| & x{2|5t04 0| E24E LI

HLCH == O|HE 8ol AMElM ZSHE = Ao, BlZEE S| o dEd = ¢
o S

AN
12 A0l HEIH & YBLICH CHS o= &tolT ITPof CHEH ML

AER| MM BZEE Asdte ¢HE HElE s 2E2&LICH Ol ooME 5% BIERE 71
grLiCch CHS ol AEZIMIM M BIZETHty, ty, tg, & ;0 ZEHSE D Ml 7HE| BIZE 7} tg TOll E&FEFL
Ct.
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>

CHS Aol & 2lst
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I

« 0| OjloiM=E 5 RI=RE 7HEELICH 5 2= 7t AlZh Zotof| (et 5o 2 o|SELICH
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. FE2E S0i2E DE ol chsl & ol a2tolY BT 0] Ols YHTLICH ofE A 0l40]
AISHE|Bd BhE 5% IZ27H RILIHK| 02 HEHOIME AEE 40f LIEHLEE BE A BlZ=0f of

ol #{El7t EHE LEFLICE & S0, tlZE7F XS 1xQ I oS 1 X0l LIEHE W 227t 23

2 YEFLCL LS #Els 5% I 0M BlZEE Xelg Lot
- EERE AlZH Zotof et o|SELICH 2ER oo QEfE BlZ =T RIERE Hojuts B2, 5%
T 20 &5t= M BlZET AERO LIEILIX| o= & 227t 228 wWE K| &Lt

FHElTH ool S AlFetctn JHgs E7&LICH O™ chso| drdgLich:

1. AlZh tooll F2|7F AlZFELICE o] Aol BIZ =7t Q7| W2 27 £ &) S Y ESHX|
f&Lch.

T -

2.ty Al M B2 =71 2E -] ol LIEHLED, 2{2|7F o 2f 12 S EELICH

Y

3. t, AIHof| EE CHE YIZ =7} LIEFLED, R2|7F = Zf 28 $EELICH

Y

4. 5% R TIt Alzt Zxtoll w2t o| S LCH.

0

- 301 M £210|Y RIER 7 301 txc2 2 0|&
- 401 M (&2t0|E RIER 7t 140l M t(x2 2 0|S)

. t;0 M &2to|E

o

£ 27} t0lM t,22 0|=

Ol 2E AlZHoM 5% R = SUE BlZ=E XIELICH-M BlIZEE Sl&LICH WElM 22l &

=2 Y ESHX| pf&LIC
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Stream mm = -

Y

5. AMZHtg0IM 5% RIER = (501 M t). REI7H g0l M BIZE SHLUHE HXIStD £33 28 SEF L
Ch oM B2 E= O o|4 BIE R0 g2 2 HK|X| et&LCH.
™ ™
Stream = = = — e ——
Time (tz) I:r T T || T || e
6. t;0M 5= RIZ2E t701IA-I t,2 O|SELICH 2|7t t;0l M M BZE 5t E & X|stD £ 28 W
E&LICH ol BZEE= O 0|4 5% YI= 0] gieE 2 AK|X| et&LICh.
ol =
Stream mmm — e —
Time (t;) .; . T | |I |I =
7. 301K 5% T 2= tz0l M ;2 O|SELICH 27 M BIZE 37HE ZX|ISHEE B2 E 458
YEgfLich.
Il
Stream mmm — — — mm .
Time (tg) * II T II II T T
QOSAIH 2= 27|17t Oltd AlZh Zutof et olSELICH #Ele MBZETHLIEL M &
=g wan
(® Note

1A1ZH OlLHel &2t0IT BIZ P& AFBSHE 240 TALICH O 7 T 28 AB3HE B9 OHE
2IA014S F7|591 AAR K| 22| 0| CHA| AISHSHE G AlzHol of ZLiCt #2 ool
Ei8 AEZ0lA] CHAI 2{0f0F 57| 2 LIt
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CI=22 WINDOW HE AFB5t0{ RIE R E Mot HAE £=&8st= of #2IYL|ch #2[7F GROUP
BYE X|MGIK| &t7| 20 #2IE 20| 2= M2 HAIS AIE5t01 AER| Mo BZEE &
2lghL|ct.

0 1: 12 £2I0|E RI=RE AIE35l0{ AEZ X EI5H7|

OHEZZ|70|M LH AEZ|(SOURCE_SQL_STREAM_001)2 M<PE AlE3I7| A&l Cl2 AERIS
AEgLICH A7|obe 21 Z &L Ch.

(TICKER_SYMBOL VARCHAR(4),

SECTOR varchar(16),

CHANGE REAL,

PRICE REAL)
OHEZ|7|0|MO| 12 &2I0|Y PI=RE AFE504 HAHE USIE T dt= A 7H-Hsl 22 &Lt
&, AEZ A0 LIEILIE M B2 E Z-Zof CHal ofZ 2|7 |0|MH0o| M 18 RIEo dZ =0 &EAE
MBYSEM E2HS YESES st AL

d
T
o
H1
40
()OlI
J
E
m
ﬂl&"
iinte

IS LICH F{2|= WINDOW M2 Al235t04 18 #e| 7t
&2I0|E ’IE2 LHoll U= E|AH LS 7IEL 2 g

Ry o
In mo o
gy 10

SELECT STREAM ticker_symbol,
MIN(Price) OVER W1 AS Min_Price,
MAX(Price) OVER W1l AS Max_Price,
AVG(Price) OVER W1 AS Avg_Price
FROM "SOURCE_SQL_STREAM_001"
WINDOW W1 AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1' MINUTE PRECEDING);

FHElHAE Sy

1. AlEst7| d&oi mek ofE2(7HolME dEE LI

2. OHEZC|HOo|M T E0|A SELECT 22 9| SELECT #Z|2 "iEL|ct 2™ ojE 2|70 2 =
7t CtEn 242 ALt

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(10),
Min_Price double,

£cholg Bl 160
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Max_Price double,
Avg_Price double);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
MIN(Price) OVER W1 AS Min_Price,
MAX(Price) OVER W1l AS Max_Price,
AVG(Price) OVER W1 AS Avg_Price
FROM "SOURCE_SQL_STREAM_001"
WINDOW W1 AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1' MINUTE PRECEDING);

of 2: &2told ol EHE MEst= 2

oz 2EZo| Ciet ChE #ElE 10= B0l e| ZF E|7{ 2| 7+

SELECT STREAM Ticker_Symbol,

AVG(Change / (Price - Change)) over W1l as Avg_Percent_Change

FROM "SOURCE_SQL_STREAM_@01"
WINDOW W1 AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1Q@' SECOND PRECEDING);

FHElEHAE S

1. AlEst7| d&oi et o E (7 olME dEELICH

2. OfZz|AH ol ZEO|A SELECT 22 9| SELECT #HEZ|2 "HiEL|ct. 2™ ojE 2|70 2 E

7t 2 22 Ao

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (

ticker_symbol VARCHAR(10),
Avg_Percent_Change double);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM Ticker_Symbol,

AVG(Change / (Price - Change)) over W1l as Avg_Percent_Change

FROM "SOURCE_SQL_STREAM_001"
WINDOW W1 AS (
PARTITION BY ticker_symbol
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RANGE INTERVAL '10' SECOND PRECEDING);

of 3: SUEF 2EE oM F2| 22t0|F ’RIZR0M L2 = H0|E2e| #E|

Zt do| gro| st AEZIo] Chslf HolEl o{ed £2t0|E B E AH85t0d AlMtElE EXE YESIE
£ Felg 2de = U&LIc

ChE ololME 2271 235 ElFA, 714, a2 & a102 S EFLICE 28 0|5 BZ 0/ 10¢ 0|5 BEE
xtetE E|7 7|50l Ciell 2342 Y EELICH a2 H a10 & 22 2 A 10 £2t0|T RIERZFH
FEEULCH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(12),
price double,
average_last2rows double,
average_lastl@rows double);

CREATE OR REPLACE PUMP "myPump" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
price,
avg(price) over last2rows,
avg(price) over lastl@rows
FROM SOURCE_SQL_STREAM_001
WINDOW
last2rows AS (PARTITION BY ticker_symbol ROWS 2 PRECEDING),
lastl@rows AS (PARTITION BY ticker_symbol ROWS 1@ PRECEDING);

oz 2EZo] sl o] REIE Alzdsted™ oi|A| 1.0 dBEE El|AE ™o WHELICH

E21Y HlolE &Y AEY X9

OfZ2|7io|Mol S 2| oHEZZ|FH0|M LH AERIE 7HE £ A&LICE JOIN #HEIE &35t 0| A&
EZlo] =2 5tE CIOIEE HAZAE &= U&LICH o€ So{ ST Z2 ol Z2I70| M L AE 0] Lt
I 7h-st &Lt
« OrderStream - & TE& s AIgHLICH

(orderId SqlType, ticker SqlType, amount SqlType, ROWTIME TimeStamp)
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o
P
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« TradeStream — &=0 et A Hell A& s=4AIgFLICH

(tradeld SqlType, orderId SqlType, ticker SqlType, amount SqlType, ticker SqlType,
amount SqlType, ROWTIME TimeStamp)

2 HZ25t= JOIN FH2| ol lLct.

o
0jo
ro
o
n
[>
Im
_m
re)
m

off 1: &2 AHLEFE 1& Uoi Hei7t o|Fo{ZEl =E EX

O| ofloil M 2|2 &5l OrderStreamdt TradeStreame ZQIEFLICH Lt T8 AIF0M 1 0|
LHof| M Z2E! ojofst Y6t= 7d0|7| 20| I 2|= TradeStreamol CHaH 18 |IE R E XMo|ghL|C}. <
T2 A F2of CHE RFMIEF ME2 £210|E RIE 2 MME XA AL.

SELECT STREAM
ROWTIME,
o.orderId, o.ticker, o.amount AS orderAmount,
t.amount AS tradeAmount
FROM OrderStream AS o
JOIN TradeStream OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS t
ON o.orderId = t.orderId;

1 Zro| & RE|E A dste R E Helg = J&Lith

HO

b3

ol
0jo

WINDOW HE HA|HMO Z AL

SELECT STREAM
ROWTIME,
o.orderId, o.ticker, o.amount AS orderAmount,
t.amount AS tradeAmount
FROM OrderStream AS o
JOIN TradeStream OVER t
ON o.orderId = t.orderId
WINDOW t AS
(RANGE INTERVAL '1l' MINUTE PRECEDING)
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St 1= 2 LHof| UX|PHCHE FEof cia MAE oHoH7t EnE|= 8 Hstcho 7H-E6 EZ&LICH CFHS
2 Q|5 x0olo| oLt

SELECT STREAM
ROWTIME,

o.orderId, o.ticker, o.amount AS orderAmount,
t.ticker, t.tradeld, t.amount AS tradeAmount,
FROM OrderStream AS o

LEFT OUTER JOIN TradeStream OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS t
ON o.orderId = t.orderld;
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Kinesis Data Analytics for SQL 04|

o] MM2 Amazon Kinesis Data AnalyticsO|A O Z Z|7i|0|MH M4 &l 2t 5 of| & MBI ELICt 0{7]ofl=
Kinesis Data Analytics O Z Z2|71[0|ME HM5tT I A E EHAESH= Ol =20 El= o 2 =9 HHA|
4 X|&o| ZE ko] U&LIC.

0| of & Atm{E 7| Hoil 4K Amazon Kinesis Data Analytics for SQL OHZ 2|7 0|M: &t 5 gt Al gl
Amazon Kinesis Data Analytics for SQL O Z 27| 0| M A|z5t7| MM E HESt= W0l E&LICEH

A

« Of: CllO|E B48t
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+ of: 20| ClO|E| R gt

of: At gf wHEt
Amazon Kinesis Data Analytics= 2E 2| &A 40| 2| F =0 CHSH JSON & CSVet 22 HAIE X

HELICH REAI8H MAE 2 RecordFormat MM FXSIAMAIQ. IHCHS O|E HIZEE 24 40
[HEF O Z 2|0 L AEZlof I &oil oHEELICH RFMIEH ME2 o Z 2|70 1=
HZEFAAR. 23 T HMHE 2EE|Y AA0 U HZE ZEE OfECIFIOIM LY AEEN UE

Y= fEets YAS XIGELICH

In

Ol HEI2 AEZ|Y AA MO|HIZET} K| Ao 2 f 2 S35tH, OfZ 2|7 0| L AERIO| M
3HE O O|EHE MARILICH aiLt 2AER|Y AAMO| O|0|E7I X[ EFE0| B&35HK| ot= E<0
= O{EH Z|ZA&SLI? o E S04, 2AEC|A AA0 E2AER HO|E, loT MAM L oHZ 2|7 0| 2

Jot 22 CllolE{7t g E[o] QICHH ofEAH =& L2

otz ol & HZsHMA2:

« AEE|Y AAO| OHEEFIOIME 2O ZEEI HAR - ojECIF0|MH 22 EFE Apache 21 4|
of [f21 JSON AIS ALE35t0od AE o] 7|SEL|CE.

"Log":"192.168.254.30 - John [24/May/2004:22:01:02 -0700] "GET /icons/
apache_pb.gif HTTP/1.1" 304 Q"
}

FZF Apache 21 FAlof &8t RtA[EF HE = Apache & ALO|E Q| Log FilesE & Z5tAAIR

« AEZ|Y AAo] BHEE Cl|o|E{ 7} 375?:.F | 22 - Ct2 oflol| & 74X| BIZ=7F ATHE|0] Ql&Lch
Col_E_Unstructured EE Z{2 LTI CSV(RIER ECIE ZHLIct 574 & 7120 M 471
=L

EAE 8ol zfo|x orx|e Hoil= CSV7+ ZEHELICH
{ "Col_A" : "string",
"Col_B" : "string",
"Col_C" : "string",
"Col_D" : "string",
"Col_E_Unstructured" : "value,value,value,value"}
{ "Col_A" : "string",
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"Col_B" : "string",
"Col_C" : "string",
"Col_D" : "string",

"Col_E_Unstructured" :

"value,value,value,value"}

« AER|Y AAQ HIE0 = URLO| ZE E|=0 A2 25HA = URL THIQ BRI UL EHR
glct
{ "referrer" : "http://www.amazon.com"}
{ "referrer" : "http://www.stackoverflow.com" }
2 22 82, ¥t HIO|HE Z&sts oflE2A0|M L AEE MMHE iMe YetMo 2 o
S1t Z2 2CHAe| =2 M AT  FEL|CH
1. HE8 HEE &&= oEE|70[M L &l= AERIO| VARCHAR(N) 7 Hoil I1ESH== ohE
2|70|MME T dgLIct
2. O4ZE|FOIM ZE oM BAHY B4 ALB5H04 Ol EHY ¢S =4 U2 PEEH O} $S ECIE
OHEZ 2|7 0|M L AEZ0f & LICt ofZ2(7|0|MH T =7t M5t O ofEZ2[AH 0| L AEE]
2 H1&tE ol E 7FX[A Elulch O o g ol E 2|7 0| L AEZo| /= dlo|Eod| CHal &
Mg 8 + aLic
Amazon Kinesis Data AnalyticsE= At & 242 +de = UTSF OIS 22 EAE bt EF

SQL &<, SQL EZ& &S MSeLch

. 2Ry

Q4AFR} — LIKEQISIMILAR

Amazon Managed Service for Apache Flink SQ
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EA+YE H| 1w of
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* SUBSTRING - & 2IX|0M AlEt5tE AL EXIEC| UFE FEELICH
« TRIM- 424 XG0 AlEF B ERE0M X[HE 2Xt2| QUIAEHAE XH{ELICH

- SQLEH -2 Y URISH Z2 HIHE & 2 =&ol REELICEH XHAMIEH AHE2 Amazon
Managed Service for Apache Flink SQL 2 Z M 21 Tt &l &8 B AFHA AL,

« FAST_REGEX_LOG_PARSER - regex parser2t H|< 37| &3
W ILX| B2 E BSEELICH o|E 01, tHE regex parsere 5 R L x|0|A SXIEFLICHX[ Al
)

« FIXED_COLUMN_LOG_PARSE - ’H L{H| ZHEE 7 & 2445t X|HE SQL RELE AIS22
k-1 ey

* REGEX_LOG_PARSE - 7|2%Ql Java Ert Al IEHE 7|EC 2 XY F & 242 sAFLICH

« SYS_LOG_PARSE — UNIX/Linux A|AE] 230|M E3F| Y AE= =

« VARIABLE_COLUMN_LOG_PARSE - /2 X8 2 7 & 7|5 2t EE= 2Atgo] elall 2EIx=
Zic2 2o

W3C_LOG_PARSE — Apache 2119| &8t ZBHE Q|5 AFSE = U&LICH

Ol &2l o= Ot FHME HZEsHMARL:

- Of: EAtE S| UEE FF(SUBSTRING & =)

« 0i: Regex(REGEX_REPLACE & )& Al236t0q 6t 2XHd CHx|

« of: 37 A(REGEX_LOG_PARSE & <) 7|8t 23 EXlYE A& E4

- of: ¥ 23 F & EA(W3C_LOG_PARSE &%)

« of: BEXIYEE S549| EHEZ E8(VARIABLE_COLUMN_LOG_PARSE & )

of: EXtE | YR E FE(SUBSTRING & =)

O| o= SUBSTRING & +E A+835+04 Amazon Kinesis Data Analytics| EAt S B8t ErLICEH
SUBSTRING &f =& §H IX|0|M Al et AA EXIUEO| YR E FEELICH XpMEH B2
Amazon Managed Service for Apache Flink SQL & Z 0| A SUBSTRINGS & X 5HAIAI2.

O] ofloflME CtS BlZ EE Amazon Kinesis H|0|E| AE Zlof 7|Z & LC}.

{ "REFERRER" : "http://www.amazon.com" }
{ "REFERRER" : "http://www.amazon.com"}
{ "REFERRER" : "http://www.amazon.com"}
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3 g &0l M Kinesis Data Analytics O Z 2|71[0|ME 45t Kinesis |0|E{ AERIE AE
Bl AAR ASBLICH AN Z2NAE AEEY AL 40| ME HACE T ST Zo| B
(REFERRER)Z O EZZ[#H 0| L} A7|0IE RFELICH
Stream sample
Fommat:  JSON (auto detected
Record encoding: LUTF-8
Read position: MOV
Formatted stream sample Raw stream sample # Edit schema Rediscover schema
T
rafarrar
itV BMAZ 0N COM
Fittp: e amazon com
FLp e amMAaZ on com
it e BMAZ oM Ccom
Fitbp W amaz on.com
e
713 C}2 SUBSTRING & 42 x|Ll o Z2|7]|0|4d ZEE AF2510{ URL 2XAY 22 B2 4£8lisin
AL BE S AMELICH a2 ChE1 2ol CHE oE2|F 0l L AER|o| A1 Clo|HE A UF L

Ch.

ens
Source data Real-time analytics Destination Application status: RUNNING
In-application streams: Pause results ) Hew results wil be added every 2-10 seconds
DESTINAT r'.-."_':-Q| _':M_HFH Seroll i Dofom when new resuils anve
[0
arror_strean T
ROWTIME ingest_time reterrer
2016-08-10 01 5712 556 SO1E-08-10 (1 55 18 530 amazn
2016-08-10 01 56712 556 2096-08-10 0156 16 715 AMATIn
2016-08-10 01 67 12 556 2015-08-10 01 56 16 798 aAmMamn
2016-08-10 01 5712 555 1
e
= |
=N

o 1EHA|: Kinesis O|O|E{ AEZ] MM

« 2EH7: Kinesis Data Analytics O Z 2|7 0] A A
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1EHA|: Kinesis C|O|E{ AE ] AN

o

Amazon Kinesis Cl|O|E{ AE RS M50 CIS1 20| 2O HZEE AMISLICH

1. o 232! AWS Management Console 51 hitps://console.aws.amazon.com/kinesis Kinesis &
FLCh.
=

g

N
om
J%‘: mo

20l A Data Streams(H|O|E{ AEZ)E MEASILICE

=4
3. Kinesis 2AEZ MMg MEISHCIS AFE T} SILIQI AE RIS MASILICH REA|EH AE 2 Amazon
Kinesis Data Streams 7HEf X} 710|E Q| AEZ| MME X ZTFHAAIL.

(=]
4. CtZ2|Python Z=E Al¥siod ME 21 S|Z=EE MELICH Ol Ehedt ZE= SYSt 20 83

EE AEZ0| HdsxoZ 4L 0}

import json
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
return {"REFERRER": "http://www.amazon.com"}

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ == "__main__":
generate(STREAM_NAME, boto3.client("kinesis"))
2EHA|: Kinesis Data Analytics O Z 2|71 0| A4
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https://console.aws.amazon.com/kinesis
https://docs.aws.amazon.com/streams/latest/dev/learning-kinesis-module-one-create-stream.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

A0

1. https://console.aws.amazon.com/kinesisanalytics0l| A Managed Service for Apache Flink 2&2
QLct,

2. OHEE|7o|ld dde MEfst ofE2|7l|0ld BE S YU et Ch= o EEl7iold dds MEEL
Ct.
3. OHEZ/7olM MF HE mo|Xx|oM AEE|Y C|O|E A4S MEFrLICH

4. Connect to source(2 201 @174) H|O|X|o|M TS 2 =& LICt.

c. Discover schema(A 7|0} &74)E MENELICE fFE A 7|0kef, HEE ofZ 2|70l L &
EZo| Cist A7|0LE RF5t= O AMEE ME I EE Z£0| EAIE W7HX| Z|CHRLICH
o0 X

#FE A7|0t= &

=
d. [Save and continue]E MEHE!

5. OfZzI7 oM M HE 1 0o|X|olA Go to SQL editor(SQL HE|7|2 0|5)E MEHsLIC} ofZE
Aol E AlZFStEd™ LIEFLLE= CHEF A KFo M Yes, start application(0d], OHZ 2710 A|ZhHE M
EHSFLICEH

to ChtSa 2ol 2ot g =elghLict

o

6. SQL HEZ|ol|M ofZEE|FH0|MH ZEE Y

a. CIS oiE2l7lold I =& SAtsto HE ol Eo{gd&LICH

-- CREATE OR REPLACE STREAM for cleaned up referrer
CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
"ingest_time" TIMESTAMP,
"referrer" VARCHAR(32));

CREATE OR REPLACE PUMP "myPUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
"APPROXIMATE_ARRIVAL_TIME",
SUBSTRING("referrer", 12, (POSITION('.com' IN "referrer") -
POSITION( 'www.' IN "referrer") - 4))
FROM "SOURCE_SQL_STREAM_001";

b. [Save and run SQL]E MEHEILICI Real-time analytics(AA|ZH 244) EHoi| A o Z 2|7]|0|4A0]
Myt ZE ol E2IA oM L AERIZ =I5t CIOIEE HBE = A&t
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https://console.aws.amazon.com/kinesisanalytics

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

0f: Regex(REGEX_REPLACE & )& AI&35t04 519 = At CHA|

O| 0= REGEX_REPLACE & +& Al 304 Amazon Kinesis Data Analytics2| EXIQ g B8t gL}
REGEX_REPLACEE 5t% AL 2 CHA| 5t EAMUEE wAELICH XtAMEH AH2 Amazon Managed
Service for Apache Flink SQL £ Z0{| A REGEX_REPLACEE & ZE5tAAIL.

0| ojoi M E Ct2 B2 EE Amazon Kinesis Cl|O|E{ AE Zlof 7|EgfL|C}:

{ "REFERRER" : "http://www.amazon.com" }
{ "REFERRER" : "http://www.amazon.com"}
{ "REFERRER" : "http://www.amazon.com"}

33 .S &0 M Kinesis Data Analytics OfZ 2|71|0| M2 4435l 1 Kinesis O|0|EH AE &
21U £AZ HELICH HM Z2HAE AESY A4 40| ME HIEE 941 CHEI 20| B Y

(REFERRER)Z OHZ 2|7 0|4 Lf AF|0tE RFFLIC}H

Stream sample

Fonmat:  JSOM (@uio debected
Record encoding:  LUTF-8

Read position: MOV

Formatted stream sample Raw stream sample # Edit schama Rediscover schema

T

rafarrar
A AMAZ O COm

Wl BIVLET 0N C oI

1
t
Ip.feva. amaz on.com
t
i

i
1
i
i il e - e J

% CFg REGEX_REPLACE &+ & X[l o ZE2[F|0|M ZEE AFE3F0 =|URL§ B85t 0 http://
CH&l https://8 MSELICH ChZot 20| CHE ofZEE(7H0|M L AEZ0]| At HIOIEHE & L
Ct.
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https://docs.aws.amazon.com/kinesisanalytics/latest/sqlref/sql-reference-regex-replace.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7H&r X} 2HLHM SQL 7HE R} oFLHA

Y 1

N

ROWTIME ingest time referrer J

1

2018-04-20 19:19:01.134 2018-04-20 19:19:00.137 hitps:/fwww. amazon com 4

2018-04-20 19:19:01.134 2018-04-20 19:19:00 227 hitps:/fwww.amazon com J
2018-04-20 19:19:01.134 2018-04-20 19:19:00.217 hitps:/fww.amazon.com
2018-04-20 19:19:01.134 2018-04-20 19:19:00.407 https:/fwww.amazon com

“——-’*"‘H—-‘ #‘-"r L-—F‘-‘_—--—-i-“"-“—_-‘ N—*——#—-—Jk“#‘

FH
« 1EHA|: Kinesis OIO|E{ AEZ| MM

« 2EH7: Kinesis Data Analytics OfZ 2|7 0] A A

1EHA|: Kinesis C|O|E{ AE & MM

Amazon Kinesis OIO|E{ AEZE MMSIT CIE0 20| 21 BZEE MSLICH

[e]l]

1. 0ol 2322l AWS Management Console 5t 11 https://console.aws.amazon.com/kinesis Kinesis &

FLCh.

&0 M Data Streams(Cl|O|E AEE)E MEHEILCY.

3. Kinesis 2AEZ M2 MEHS CH AFET} S5HLRI AE RIS MG'LICH REAM[EH B2 Amazon
Kinesis Data Streams i X} 7t0|= 9| AE Z

4. C}29|Python ZEE AESo{ MEZ 21 g2

EE AEZ 0 &Moo= #4LCH

MR
o

N
om
J;

import json
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
return {"REFERRER": "http://www.amazon.com"}
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https://console.aws.amazon.com/kinesis
https://docs.aws.amazon.com/streams/latest/dev/learning-kinesis-module-one-create-stream.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ == "_main__
generate(STREAM_NAME, boto3.client("kinesis"))
2EHA: Kinesis Data Analytics OHZ 2|7 0| A4

0|% CtS1 Z 0| Kinesis Data Analytics OHZ Z2|70|M & Mgt

Jo

1. https://console.aws.amazon.com/kinesisanalytics0l| A Managed Service for Apache Flink &2
ALt
=

2. OHEE|7old dd& MEst of Z2(7H0|M BE S U={et CtS oS 2|7 ol dHEe M
Ct.

i
1o
A

3. OfEZ2/7olMd MF HE Ho|X|oMH AEE|Y 0|5 HZAS ME=MFTLICH

==
4. Connect to source(2201 21Z) H O|X|o|M CtEE A ELICH

c. Discover schema(A 7|0 &74)E MEARILICH K FE A7|0te}, MHE o EE2|7H0[M L &
EZol| CHgt AF7|0E RFSt= Ol AASE ME HZEE 2£0| ZAIE W7HK| Z|cHILICH.
RFE A7|0b= & Aok XU

d. [Save and continue]& ME{EFL|C}

5. OHZE|70|M ME HE 1 o|X|olM Go to SQL editor(SQL HE| 7|2 0|5)E MEiEtLIC} ofZ 2]
FAlo|ME AlEtStE{T LIEHLHE CHSE A4 XHOl A Yes, start application(0d], OHZ 2|7 0|M A|ZhHE M
EH S L|CH.

>

6. SQL HE7|o|A ofEZE[7 o] ZEE Ergstn CHEnt Zo| ZuE ElgfLct

a. CIS oHZ2[7lold A =& SAtsto HEZ|ol Eo{gd&LICH
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-- CREATE OR REPLACE STREAM for cleaned up referrer
CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
"ingest_time" TIMESTAMP,
"referrer" VARCHAR(32));

CREATE OR REPLACE PUMP "myPUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
"APPROXIMATE_ARRIVAL_TIME",
REGEX_REPLACE("REFERRER", 'http://', 'https://', 1, 0)
FROM "SOURCE_SQL_STREAM_001";

b. [Save and run SQL]E MEHEILICI. Real-time analytics(AA|ZH £ 41) €40l X o Z 2|71 0|4A0|
et 2 E oEEIFO|ME L AERIZ & Qlstn HO|EHE AEE =+ U&LCh

A

=
t:'i

I'-II]

of: 37 A(REGEX_LOG_PARSE & =) 7|8t 21 EAtd 7

O| 0of = REGEX_LOG_PARSE &+ Z& AF83}04 Amazon Kinesis Data Analytics2| EAtQ S B8t EHL|
Ct. REGEX_LOG_PARSEE= 7|2 Java A IEIE 7|E 22 EXILEE nhal&LCh RtAle 4
|

Amazon Managed Service for Apache Flink SQL & Z 0| REGEX_LOG_PARSEE & Z5t4AlA|

0

o r

0] ofoi ME CtS B2 =EAmazon Kinesis 2E 2lof 7|& §tL|C}:

- [25/Mar/2018:15:25:37 -0700] \"GET /index.php HTTP/1.1\"
[en] Gecko/20100101 Firefox/52.0\""}
- [25/Mar/2018:15:25:37 -0700] \"GET /index.php HTTP/1.1\"
[en] Gecko/20100101 Firefox/52.0\""}
- [25/Mar/2018:15:25:37 -0700] \"GET /index.php HTTP/1.1\"
[en] Gecko/20100101 Firefox/52.0\""}

{"LOGENTRY": "203.0.113.24
200 125 \"-\" \"Mozilla/5.
{"LOGENTRY": "203.0.113.24
200 125 \"-\" \"Mozilla/5.
{"LOGENTRY": "203.0.113.24
200 125 \"-\" \"Mozilla/5.

S

S

S

:L.E_ CtZ £ 0{ M Kinesis Data Analytics O Z 2|7 0|42 4d5t 1 Kinesis HIO|E{ AE
2l AAR RBLICH M T2 MAE AEE|Y A4 NO| ME BHACE AT OB 2

(LOGENTRY)Z ofZZ|7| 0|4 L &7|0tE RFEfLICH
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https://docs.aws.amazon.com/kinesisanalytics/latest/sqlref/sql-reference-regex-log-parse.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7H&r X} 2HLHM SQL 7HEFRE RFLHA

ROWTIME
TIMESTAMP

LOGENTRY
VARCHAR(256)

2018-05-09 18:12:18.552 203.0.113.24 - - [25/Mar/2018:15:25:37 -0700] "GET /index.php HTTP/A A"

2018-05-09 18:12:18.552  203.0.113.24 - - [25/Mar/2018:15:25.37 -0700] "GET /index.php HTTP/1.1"

2018-05-09 18:12:18.552  203.0.113.24 - - [25/Mar/2018:15:25.37 -0700] "GET /index.php HTTP/1.1"

>
T E NI S PR SRR

2018-05-09 1812:18.552 203.0113.24 - - [26/Mar/2018:15:25:37 -0700] "GET /index_ php HTTR/M 1" ,
Mwu - i, NM“H}

i

SEAE

H Ao
aT= M2

= =

2 REGEX_LOG_PARSE Xl HZ A0l ZEE AFR5l0d 21 BRI 1
1 OlolE R4S AMELICH A3 BIXD Zro[ CHE ofZ2(7H oM L AERo| Zxt CIo[EE

O =

ROWTIME

2018-05-09 18:16:11.616
2018-05-09 18:16:11.616
2018-05-09 18:16:11.616
2018-05-09 18:16:11.616

LOGENTRY

203.0.113.24 - - [25/Mar
203.0.113.24 - - [25/Mar
203.0.113.24 - - [25/Mar
203.0.113.24 - - [25/Mar

MATCH1

203.0113.24 - - [25/Mar
203.0113.24 - - [25/Mar
203.0113.24 - - [25/Mar
203.0113.24 - - [25/Mar

MATCH2

125 "-" "Mozilla/5.0 |
125 "-" "Mozilla/5.0 |
125 "-" "Mozilla/5.0 |
125 "-" "Mozilla/5.0 |

>
W .

o Mh...' 'h.,

. ‘.h__—. il R s, e m
=A
« 1EHA|: Kinesis C|O|E{ AE ] MM

« 2EHA: Kinesis Data Analytics OH

M|k

2|70l &

S IREYE

1EHA|: Kinesis O|O|E{ A&

(=)

AH =2
=

o

Amazon Kinesis O|O|E{ AERE MM CIE0 20| 21 B[ZEE MSLCH

1. of 212! AWS Management Console 5t 11 https://console.aws.amazon.com/kinesis Kinesis &
&2 Yulch.
2. B &0l M Data Streams(HIO|E{ AER)E MEAFIL|CEH

N
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]
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o
>
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https://console.aws.amazon.com/kinesis

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

3. Kinesis AEZ MMg MEISHCIS AFE T} SILIQI AE RIS MASILICH REA|EH AE 2 Amazon
Kinesis Data Streams 7H&f X} 710|E 0| AEZ| MAME R ZFHAA

(=]
4. CtZ2|Python ZEE Asioi ME 2O S|ZEE AMSLICH O| Hedt ZE= Y 2 82

CE AER HEXoR ML

import json
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
return {
"LOGENTRY": "203.0.113.24 - - [25/Mar/2018:15:25:37 -0700] "
'""GET /index.php HTTP/1.1" 200 125 "-" '
'"Mozilla/5.0 [en] Gecko/20100101 Firefox/52.0"'

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ == "__main__":
generate(STREAM_NAME, boto3.client("kinesis"))
2EHA|: Kinesis Data Analytics O Z 2|71 0| M A4

O|% CtS1 Z 0| Kinesis Data Analytics OHZ 2|7 0|ME MM gLt

Jo

1. https://console.aws.amazon.com/kinesisanalytics0ll A{ Managed Service for Apache Flink 2& 2
FLct.

2. [Create application]2 ME45t 1 o Z2|7i0|M BEES KI-H et
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https://docs.aws.amazon.com/streams/latest/dev/learning-kinesis-module-one-create-stream.html
https://console.aws.amazon.com/kinesisanalytics

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

3. OHEcIF ol MF EE Ho|X|oMH 2EE|Y Ho[E A S MEELICE

4. Connect to source(2£01 2174) H|O|X|o| M TS 2 =& LICt.

HE ofEZ2|FH0|M L &

AH

O O -
fFote O ASE MEBZEE &0 ZAE W7HX] 7|CHEIL(CH
ok X

E
ne
r\l
i
x
jlud
o
rC
[ul
30
i
r
|>
N
o
to

c. Discover schema(£&7
EZlof cist A7|OLE
SEE AF|OHE B ¢

=
d. [Save and continue]E MEHE!

|I=I

5. OHEZE|7olMd M= HE I Oo|X|o M Go to SQL editor(SQL HE 7|2 0|8)E ME{ELICH ofE 2]

A o|ME AlZtEtE4M LIEFLLE CHEF & RFol M Yes, start application(0dl, OHZE[Z|0|M A|ZhHE M
EHSLICE.

r

6. SQL HEZ|ol|M oiZE|F 0l ZEE E st ChE1 20| A& HQlgrLct

a. CIS oiE2l7lold I =& SAtsto HE ol Eo{gd&LICH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (logentry VARCHAR(24), matchl
VARCHAR(24), match2 VARCHAR(24));

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM T.LOGENTRY, T.REC.COLUMN1, T.REC.COLUMN2

FROM
(SELECT STREAM LOGENTRY,
REGEX_LOG_PARSE(LOGENTRY, '(\w.+) (\d.+) (\w.+) (\w.+)') AS REC
FROM SOURCE_SQL_STREAM_001) AS T;

b. [Save and run SQL]E MEHEILICI. Real-time analytics(AA|ZH £ 41) E4oi| X o Z 2|71 0|4A0]
MABt D E OfZ2|AH0|M L AEZIS =H0I5t 1 O|0|E{E HABE 4 &Lch
of: &l 21 18 24(W3C_LOG_PARSE & =)

O] of = W3C_LOG_PARSE & +& AI235l04 Amazon Kinesis Data Analytics| EXlQE S &L
Ch. W3C_LOG_PARSEE AF235}04 Apache 212| A2 2| X|&HE 4 Q&LICH RIAEH M
Amazon Managed Service for Apache Flink SQL £ Z0|A W3C_LOG_PARSEE & Z3tAAl2.

O| ol M= 21 2|2 EE Amazon Kinesis C|O|E{ AE 20| 7|S&LICH CIE2 219| of L|Ct:
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https://docs.aws.amazon.com/kinesisanalytics/latest/sqlref/sql-reference-w3c-log-parse.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7H&r X} 2HLHM

SQL 7He R} oL A

{"Log":"192.168.254.30 - John [24/May/2004:22:01:02 -0700]
HTTP/1.1" 304 0"}
{"Log":"192.168.254.30 - John [24/May/2004:22:01:03 -0700]
HTTP/1.1" 304 0"}
{"Log":"192.168.254.30 - John [24/May/2004:22:01:04 -0700]
HTTP/1.1" 304 0"}

M
0

H CHS 220 M Kinesis Data Analytics O Z2|7|0|MH2 44 3P
UAAZ FFLICH AM Z2MAE AER|Y AA MO ME B2
2 ojE2[AH 0l L§ A7|0tE RFELICH

"GET /icons/apache_pba.gif
"GET /icons/apache_pbb.gif

"GET /icons/apache_pbc.gif

KneS|s EIIOIE-I AERIE AEL
Ct2o 2ol 8 ¥W(=21)

Stream sample

Format: JSON (auto detected)

Record encoding:

Read position;  HOW

# Edit schema

Formatted stream sample Raw stream sample

T

lovgy

192 168.254.30 - John [24/May 2004 22.01.02 -0T00) "GET ficens/apache_pb.gf HTTFM.17 304 0
192 168 254 30 - John [ 24/MWang 2004 220102 000 “GET fcorslapache pbogf HTTRM 1" 304 0
182 168 254,30 - John [24/May'2004:22:01:02 -0T00) “GET Jicons/apache_pb.gf HTTR/.17 304 0
192 16825430 - John [24/May 2004 220102 -0T00) "GET Aconslapache_pb.gf HTTFRM. 17 304 0
192 168 254 30 - John [24/May 2004220102 O700) “GET ficons/apache_pb.gf HTTR/M. 1° 304 0
192 168.254.30 - John [24/Meay 2004 22.01.02 -0T00) "GET fcons/apache_pb.gl HTTFMA.17 304 0

192 168 254 30 - John [24/May 2004 22-01-02 -0700) “GET ficons/apachas_pb.gf HTTRM 1° 304

Rediscover schema

e

192 168.254.30 - John [24/May" 2004 22:01:02 -07T00) "GET fAcensfapache_pb.gf HTTRM.17 304 0
192 16825430 - Johm [24/Mean 2004 2201 :02 -0T00) "GET fcone/apache_pb.gif HTTRM. 17 304 0 ‘
192 168 254 30 - John [24/May'2004:22:01:02 -0700) “GET Jicons/apache_pb.gf HTTR/M.1" 304 0
L
Cancel Sawve and continue +
- — e o et - - b = -
27 CHE W3C_LOG_PARSE &+ & X[l oHE 27 0|M ZEE AIEst0d 211 71 & EAME st
CHSo Zo| Ex ol Yof Chet 21 HEZ & CHE o ZEE|FH0|M L AERIS M8t
ZAE gf g 179



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7H&r X} 2HLHM SQL 7HE R} oFLHA

Source data Real-time analytics Destination Application status: RUNNING
In-application streams: Pause results ) New results will be added every 2-10 seconds
LRl L e Seroll to botiom when new resuls amve
Brror stream
T
ROWTIME COLUMMA COLUMMNZ COLUMNI COLUMMNE COLUMMS cc
A 6-08-10 00:43:11 223 192 1638.254.30 John [24Many2004 22 GET nconsiapach 30
_— s pean o TR - oen Gadaunn oo
=
ESS|

o 1EHA|: Kinesis C|O|E{ AE ] MM

+ 2EH7: Kinesis Data Analytics O Z 2|7 0] MM

1EHA|: Kinesis Cl|O|E{ AE ] AN
Amazon Kinesis Cl|O|E{ AE 2l M5l CI=21t 20| 21 HZEE AMSLICH

1. o 232! AWS Management Console 3t 11 https://console.aws.amazon.com/kinesis Kinesis &
£ Yot
= .

&0l M Data Streams(E'lIOIE-I EZ)E MEighLCt.

[l
ml

N
om
E

Kinesis Data Streams 7Hgf &k} 7P0| S| AEE MME ’E*ZEﬁFéMIS’_
4. C}3Z9|Python ZEE Ao ME 2O B[ZEE AMSLICEH O| Eredt IE= SUTF 2O 8=

CEE AEZ0 ¢S MoZ #4LIC

import json
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
return {
"log": "192.168.254.30 - John [24/May/2004:22:01:02 -0700]
'""GET /icons/apache_pb.gif HTTP/1.1" 304 0'
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https://console.aws.amazon.com/kinesis
https://docs.aws.amazon.com/streams/latest/dev/learning-kinesis-module-one-create-stream.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ == "_main__
generate(STREAM_NAME, boto3.client("kinesis"))

2EHA: Kinesis Data Analytics OHZ 2|7 0| A4
CH2 I} Z 0| Kinesis Data Analytics O Z Z2|71|0| S MAdgtL|CH:

1. https://console.aws.amazon.com/kinesisanalytics0l| A Managed Service for Apache Flink &2
ALt
=

2. OHEE|7old dd& MEst of Z2(7H0|M BE S U={et CtS oS 2|7 ol dHEe M
Ct.

12
ot

3. OfEZ2/7olMd MF HE Ho|X|oMH AEE|Y 0|5 HZAS ME=MFTLICH

==
4. Connect to source(2201 21Z) H O|X|o|M CtEE A ELICH

c. Discover schema(A 7|0 &74)E MEARILICH K FE A7|0te}, MHE o EE2|7H0[M L &
EZol| CHgt AF7|0E RFSt= Ol AASE ME HZEE 2£0| ZAIE W7HK| Z|cHILICH.
RFE A7|0b= & Aok XU

d. [Save and continue]& ME{EFL|C}

5. OHZE|70|M ME HE 1 o|X|olM Go to SQL editor(SQL HE| 7|2 0|5)E MEiEtLIC} ofZ 2]
Ao|ME A=t LIEFLF= CHEF A KFol M Yes, start application(0d], OHZ 2|71 0|M A|ZhHE M
EHSLIC.

>

6. SQL HE7|o|A ofEZE[7 o] ZEE Ergstn CHEnt Zo| ZuE ElgfLct

a. CIS oHZ2[7lold A =& SAtsto HEZ|ol Eo{gd&LICH

~
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CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
columnl VARCHAR(16),

column2 VARCHAR(16),

column3 VARCHAR(16),

column4 VARCHAR(16),

column5 VARCHAR(16),

column6 VARCHAR(16),

column7 VARCHAR(16));

CREATE OR REPLACE PUMP "myPUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM

1.r.COLUMN1,
.COLUMN2,
.COLUMNS3,
. COLUMN4,
.COLUMNS,
.COLUMNS,
.T.COLUMN7
FROM (SELECT STREAM W3C_LOG_PARSE("log", 'COMMON')

FROM "SOURCE_SQL_STREAM_001") AS 1(r);

H o
H H H H H H

b. [Save and run SQL]E MEHEILICI. Real-time analytics(AA|ZH £ 41) E40i| X o Z 2|71 0|40|
Myt ZE ol E2IFOo|M L AERIZ 215t CIO|EE HBE = /A&LCt

of: BAtY

fjo

S50 ZEZ 2&(VARIABLE_COLUMN_LOG_PARSE & <)

O 0d|0f M= VARIABLE_COLUMN_LOG_PARSE & =& O|&3l Kinesis Data Analytics2| EAtE2 &
&b 3LICH VARIABLE_COLUMN_LOG_PARSEE 21 A€ S F& 71% B4t = EAtEo] o3t &
ol EHEZ BEELICt RHM[EF M2 Amazon Managed Service for Apache Flink SQL & Z= 01l A
VARIABLE_COLUMN_LOG_PARSEE  Z 35t AA|2.

O| ool ME S B|ZEE Amazon Kinesis OIO|E|{ AEZ|of| 7|S&tLCt o HIZEE CIS0 24
LIC}:

{ "Col_A" : "string",

"Col_B" : "string",

"Col_C" : "string",

"Col_D_Unstructured" : "value,value,value,value"}
{ "Col_A" : "string",

"Col_B" : "string",
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"Col_C" : "string",
"Col_D_Unstructured" : "value,value,value,value"}

a3 g £ 0l M Kinesis Data Analytics O Z 2|71[0|ME 45t T Kinesis 2EZE AEZ|Y &
2 ASELICH AM Z2HMAE AEE|Y AA HO|ME fZE Z

Z2/70|Md L A7|0HE /FELICH

i
1o
=
n
Olo
H
M=
o 1
L
=
1o
2
Hu
2 >

Stream sample

Format: JSON {auto detected)

Record encoding:  UTF-8

Read pasition:  NOW

Formatted stream sample Raw stream sample # Edit schema Rediscover schema
T
Col B Cal_C Col_A Col_E_Unstructuned

1

174 C}2 VARIABLE_COLUMN_LOG_PARSE &£ x|l ofZ2|#H 0| 2 EE A35t0{ CSV 12 &
Mg s™ist, O3S0 20| EE CHE ofEZ|AIO|M L 2AEE| MstEl &2 AT IerLict

o

Source data Real-time analytics Destination Application status: RUNNING

In-application streams. Pause results %) Mew resuits will be added every 2-10 seconds

e Scroll to botiom when new resulfs anmive

error_stregm

ROWTIME column_& column_B column_G GoL_1 coL 2 CoL_3

A
« 1EHA|: Kinesis O|O|E{ AE ] MM

« 2EH7: Kinesis Data Analytics O Z 2|7 0] A A

-

At 2t s

Ho
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1EHA|: Kinesis C|O|E{ AE ] AN
Amazon Kinesis Cl|O|E{ AE RS HM5l17 CIS1t 20| 2O HZEE AMILICH

1. o 232! AWS Management Console 5} https://console.aws.amazon.com/kinesis Kinesis &

&2 Yot

2. &M ZoiAM Data Streams(H|0|E{ AER)E MEAFILILCE,

3. Kinesis AE 2 MAS MUB CHE AT} sLbRl A RIS MAIBHLICH RIS AH2 Amazon
Kinesis Data Streams 7H& At 7t0|E0| AEZ| MM R ZFUAIR

4. CtEolPython AEE Mstol ME 21 IS MSLICH ol Bedt AcE SYs 282

CE AEZ|o| 94X o 2 24 |C}.

import json
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
return {"Col_A": "a", "Col_B": "b", "Col_C": "c", "Col_E_Unstructured":
IIX’y’ZII}

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ == "__main__":
generate(STREAM_NAME, boto3.client("kinesis"))

2EHA|: Kinesis Data Analytics OfZ 2/71|0|A A A

(0

ISt Z0| Kinesis Data Analytics OHZ 2|7 0|ME et

MO
Pl
2
N
r
rio
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Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA

SQL 7He R} oL A

1. https://console.aws.amazon.com/kinesisanalytics0ll A Managed Service for Apache Flink

Fict.

A0

— e, ——

==

2. OHEEIHOIM Madg MEistT OHEEIFHOIM WS 2UE ChS ofBEIAOIM MAS Metsh]

Ct.
3. OfE2/7HolMd MF HE Ho|X|oMH AEE|Y O|o|E AZES MEFFLICH

4. Connect to source(£A01 ©123) HO|X[H|M CtE 2 =& & LICH

=2 OO — [ = |
c. Discover schema(A7|0f &7 E MEHFLICH RFE A 7|02, M E
EZo cHet A7|0HE | F5t= Ol AFSE ME HZEE Z2£0| ZAIE

A0 RFE AF|Ohs B HEF XL

d. [Save and continue]E ME{EFL|C}.

- O

HEEI7H 0l L &

W7t R| Z|Cch2 L Ct.

K

5. OHZz|7olMd M8 HE 1 0|X|olM Go to SQL editor(SQL HE!7|Z 0|5)E MENELIC} oHZ 2|
A o|MHE AlZt5tE4™ LIEFLLE CHEF & XFo M Yes, start application(0dl, O Z 2|7 0| A|ZHE M

=HErL/Ct

6. SQL HZEZ|ol|M ofEE|FH 0| ZEE st ANE FHelgrLIC

a. CtS oiZEl7lold Z =& SAtsto HET|ol Eo{gd&LICH:

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
"column_A" VARCHAR(16),
"column_B" VARCHAR(16),
"column_C" VARCHAR(16),
"COL_1" VARCHAR(16),
"COL_2" VARCHAR(16),
"COL_3" VARCHAR(16));

CREATE OR REPLACE PUMP "SECOND_STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM t."Col_A", t."Col_B", t."Col_C",
r."coL_1", t.r."coL_2", t.r."COL_3"
FROM (SELECT STREAM
"Col_A", "Col_B", "Col_C",
VARIABLE_COLUMN_LOG_PARSE ("Col_E_Unstructured",

'COL_1 TYPE VARCHAR(16), COL_2 TYPE

VARCHAR(16), COL_3 TYPE VARCHAR(16)',
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2
=
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SQL 7He R} oL A

,') AS 1

FROM "SOURCE_SQL_STREAM_001") as t;

b. [Save and run SQL]E MEHEILIC} Real-time analytics(AAlZH £49) EHoi| A o Z 2|71 0|440]
MME 2 E ofEE[AH0|M L AERIZ =I5t D HIOIEHE BB E += JU&Lct
0dl: DateTime gt 248t
Amazon Kinesis Data Analytics= @2 Et AR I = HEt 5= A K| EL|Ct 0 & S0{ GROUP
Y Ho| AT RbA EtAAMIE ROWTIME &0l L5104 B2 CHE AlZt T[BF PIZ 22 ALEE = &
|—|EP Kinesis Data Analytics= ™ 2! A7t ZE =g {8 2¢d 2! sQL g+ & M3 FLch.
o SRE S AIZE QAMKE - M, AlZH B 7HE Ol OB R0 CHEF At dAtE S->E = JU&LICH XA
8t M2 Amazon Managed Service for Apache Flink SQL & Z 0| i}, EFUAEHT 31 7k79 044+
AHE FERSAAIR.

SQL &+ - 047|0d= ChE0| £
Flink SQL &t Z= 9| <t 2l A|7F

o]

° =

EXTRACT() - ™, A|ZH E}
CURRENT_TIME - # 2|7t
CURRENT_DATE - & 2|7}

CURRENT_TIMESTAMP — & 2|7} Al

LOCALTIME - Kinesis Data Analytics7} 4l
AlZHUTC)E gHEtetLct.

E=|14£E H

= uhekStL|CHUTC).

=FX}

SQL =T -
Flink SQL &

oi7|0d= =0
AR oA L 2 AZL

« CURRENT_ROW_TIMESTAMP — &
- TSDIFF - = Et¢]

|
[

gL

o2 A

* CHAR_TO_DATE -

« CHAR_TO_TIME — 2Xt I

LOCALTIMESTAMP - Kinesis Data Analytics 7} &

LICHUTC).
SO|El CHE H 2|7t

AE mof XY

of olsl Helzl= iz TA Ef A

DateTime zZ} #4&
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* CHAR_TO_TIMESTAMP — EAlUS EIUARNZZ
+ DATE_TO_CHAR - &
« TIME_TO_CHAR — A|Z¢
« TIMESTAMP_TO_CHAR - E}ABHZ E BXIQZ & gL|CH

?lolSQL &+ S CHEE2 A2 AH85t01 P2 HEELICH A2 AT LICH o6& S04, 4
yyyy-MM-dd hh:mm:ss& X|'33504 &2 EXIYE 2009-09-16 03:15:24E EfHARIZ
gteh = & LCt XHMIEH A2 Amazon Managed Service for Apache Flink SQL & Z 2| Char To
Timestamp(Sys)E & X 35HAIA2.
of: Mt et
o] ofloflME CHS BlZ EE Amazon Kinesis C|0|E| 2AE &2lof| 7|2 & LCt.

{"EVENT_TIME": "2018-05-09T12:50:41.337510", "TICKER": "AAPL"}

{"EVENT_TIME": "2018-05-09T12:50:41.427227", "TICKER": "MSFT"}

{"EVENT_TIME": "2018-05-09T12:50:41.520549", "TICKER": "INTC"}

{"EVENT_TIME": "2018-05-09T12:50:41.610145", "TICKER": "MSFT"}

{"EVENT_TIME": "2018-05-09T12:50:41.704395", "TICKER": "AAPL"}

O™ Ch 2£0|M Kinesis Data Analytics O Z 2|7 0| M2 M43t Kinesis AERIE AEE|Y
AAE FFLICH M ZZ2MAE AEZ|Y LA MO MEQIEE D CHE0 20| F 7ol &
(EVENT_TIME % TICKER)Z OHEZZ|7|0|M L} AF|0E RFELICE
b
v 1
4
Mol
ROWTIME EVENT_TIME TICKER PARTITION KEY SEQUENCE 1
TIMESTAMP VARCHAR(4) - j
2018-05-09 21:48:06.198 2018-05-00 14:45:05169 INTC partitionkey 495838547 i
2018-05-09 21:48:06.198 2018-05-09 14:48:05.259 TBV partitionkey 495838547 1.
F

2018-05-09 21:48:06 198 2018-05-00 14:48:05.348 INTC partitionkey 495838547 i

2018-05-09 21:48:06 198 2018-05-09 14:48:05.436 MSFT partitionkey 495838547¢ |

e e e AR et P S A T b

DateTime 2t

ek
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Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

Yo HEBILICH 2™ ChHe A BIND 20| CHE OB |7 0lM L) AERI0 21} HlO[EIE &
oI5|t
= =]

OH CHS SQL &2 K|l ofE2|70|M ZEE AIE35H0{ EVENT_TIME Ef(AR T ZE & C}eFst
7

T

>

Rl I o e LY VN o G T

ROWTIME TICKER EVENT_TIME FIVE_MINUTES_BEFORE EVE

2018-052-09 21:51:07.244  AAPL 2018-02-00 14:51:06.237  2018-05-09 14:46:06.237 152¢
2018-05-09 21:51:07.244  INTC 2018-02-09 14:51:06.326  2018-05-09 14:46:06.326 152¢
2018-052-09 21:51:07.244  AAPL 2018-02-00 14:51:06.414  2018-05-09 14:46:06.414 152¢

2018-05-09 21:51:07 244 TBVY 2018-05-09 14:51:06.503  2018-05-09 14:46:06.503 152¢
P g #kW"Mnnd‘ o i Sttt T e it e

1EHA: Kinesis CllO|E{ AE &
Amazon Kinesis Cl|O|E{ AE &S M350 Ct21t 20| O|HE AlZt 2 E[AH BZEE AMSLICH

1. off 212! AWS Management Console 5t https://console.aws.amazon.com/kinesis Kinesis &

E = |

2. EtM Z 0| M Data Streams(HIO|E| AEZ)E MEHEILICEH

3. Kinesis 2AEE S MENS CIZ METL SILIQI AERIE Mgt

4. C}Z9|Python ZEE A5t AEZEZ ME OO|EHZE RSLICH O ZHEHE I EE= X[HXHoE
QIo| E|7{ 7|& LU $HXH E}UAEHZ 7} ZHEI B EE AEZ|0| &LCt

import datetime
import json
import random
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
return {

DateTime f 248t 188
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"EVENT_TIME": datetime.datetime.now().isoformat(),
"TICKER": random.choice(["AAPL", "AMZN", "MSFT", "INTC", "TBV"]),
"PRICE": round(random.random() * 100, 2),

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ == "_main__
generate(STREAM_NAME, boto3.client("kinesis"))

2EHH|: Amazon Kinesis Data Analytics OHZ 2|7 0]M A4

1 Zo| ofEel7olde YEFLICH

https://console.aws.amazon.com/kinesisanalytics0i| A Managed Service for Apache Flink 2& &
JLict.

OfZE(70lMd dES M5t o E2|7 o] BE S U=E ChS o EE[7Ho|lMd YES M=E L
Ct.

oHEZz|FolM ME HE m 0| X|0o{ A Connect streaming data(AE 2| H|0|E{ ¢122)E MEH S04
AA0f HAZELCH

Connect to source(A 201 ©472) HO|X|0|M CIS 2 - ELICt

c. Discover schema(A 7|0 &7d)E MEARILICH fFE A7|0te}, MHE o EE2|7H0[M L &
EZo| et AF7|0HE R F5t= Ol AFSE ME HZEE Z£0| ZAIE W7HK| 7|CHILICH
REFE A7|OtolE F 7Hel Fo| JU&Lct.

d. Edit Schema(A7|0f HWE)E MEHFLICH EVENT_TIME €2| ¥ &2 TIMESTAMPL E
At
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e. [Save schema and update stream samples]E& ME{ELICH 2&0|M A7|0E HE S O|F
SEE MEigLICt

f. [Save and continue]& MEHEILICH.

||=I

5. OiEZz|FH oM ME HE HO|X|o A Go to SQL editor(SQL HEI7|Z 0|S)E MEHELIC} oHEZ|
7ol e A|=F5tedE LIELHE CHSE A XHol A Yes, start application(0d], OHZ 2[7H0]M A|=h S M
=HErLICt

r

6. SQL HEZ|ol|M ofiZE|F 0l ZEE st ChE1 20| A E HQlgrLct

a. CIS oiE2l7lold I =& SAtsto HE ol Eo{gd&LICH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
TICKER VARCHAR(4),
event_time TIMESTAMP,
five_minutes_before TIMESTAMP,
event_unix_timestamp BIGINT,
event_timestamp_as_char VARCHAR(50),
event_second INTEGER);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM
TICKER,
EVENT_TIME,
EVENT_TIME - INTERVAL '5' MINUTE,
UNIX_TIMESTAMP(EVENT_TIME),
TIMESTAMP_TO_CHAR('yyyy-MM-dd hh:mm:ss', EVENT_TIME),
EXTRACT(SECOND FROM EVENT_TIME)

FROM "SOURCE_SQL_STREAM_001"

=

[Save and run SQL]2 MEHEILICH Real-time analytics(AA|ZH &4

Ad) EHoi| A o Z 2|7 0|44 0|
MM O E oHEE|3'1|O| ML AEZE &5t CIO|IHE ATE = %

A& LICH

of: S2| Cjo|H F3 HE

35, WE W RZC(ETL) HEEIA0IM BEXQI @7 240/ HIE KBS B AEE|Y 20
) #{2l3Hs Z42ILICH Kinesis Data Analytics OHE 2IA 0442 443304 O|2f8t REo| AERIY A4
g *EIY £ UBLICH Z2HAL T 2 &L

=50l HlolH 8 | 190
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1. HX{ AEE|Y AAE CIE 2 E Kinesis Data Analytics OHZ 2|71|0|M 1} S AFSH o Z 2|71 0|A LK
2123 AEZ|of OjEELCt.

2. OHCtF ofZ2|AH 0| ZEO|AM SQL 22 ZHd5tod o EZ27H 0| L &2 AEZ0M §H &
4 El=

0| 2 JHMSLICH 2 THS 0l8 HEZ 0| ofE I 0l LY AERof &rIstLict (ohZEIH O]
M IS0l F7t ol BEIFHOIM LY AERIS MAE 4 2aLiTh)

ol Aol S 7Hx| K80l BlZE(Order X Trade RH)E 4 4lsts A2/ 448 FHELICH
S 7txl 8 FA F20 siT Hieluich. 2 F2of chal At 0 olgol E 4 AsLIch 2 8F
of of B =7} CHEOf Liet QlesLict

[Order record]

{"RecordType": "Order", "Oprice": 9047, "Otype": "Sell", "O0id": 3811, "Oticker":
IIAAAAII}

[Trade record]
{"RecordType": "Trade", "Tid": 1, "Toid": 3812, "Tprice": 2089, "Tticker": "BBBB"}

E ArE35to{ of Z 2|7 0| E MetT MM El elofE2|7 oM & 2/0
El A7|0F7} AWS Management Console2 £ 0l ZA|E/LIC}H 7|2

AE 2|8 SOURCE_SQL_STREAM_001Z HHSHLICI.

| CHall Che 0 22 =8

HAE
oz Z&2 o ofZEIFHolM LK

2

=0
=
[

2| C|o[&] 738 HE 191
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Stream sample

Format: JSON [auo debectsd
Record encoding:  UTF-8 1
Read position:  NOW !
Formatied stream sample Raw stream sampile # Edit schema Rediscover schema
{
T
[
Oprbce Orgpe Old  RecordType  Ouicker Tid T lprice  Tibcher
F85 = 95T = BAAR
o gq7 1455 YT
ade 2 ar 1642 AR,
Trade 3 a7 2355 ABAR 4
o T [rij il
4 15684 AR
4 998 Owder  AAAR ]
| 998 =) AF
) £
] 190 b AAAE
it 0949 Ll u
- wr—erithe. s —l---q—-—-J
T4 & XM 3tH Amazon Kinesis Data Analytics7t AEE|Y AAZHE{ H|O|E{E PLEHOE Q
OHZZ|A 0| LH AER]| &S A UELICt O ofZE2(7H0|M L AEZo]| = O|o|E{od| CH3H —E 4

oM HX{ F 7}X| £7} o Z2|7i0|M L AEZ|(Order_Stream &

0| ofle| o= 2|7i|o|M T E
MAMEHLICH OH CHS B2 E o] 2l SOURCE_SQL_STREAM_001 AEZS
AL

Trade_Stream)=

ZEE #2 TEUsT BEE ASsto] M2 MAE A=2of MUBLIC 0] 2T W0 CEt &2
S ojE Ao TE MME HESHMAIL,

90 72} B HE ol ofEEIAH 01 LY A= ol TEISLIC

HO

1. &

a. SOURCE_SQL_STREAM_0010f = FE2 BIZEE ZE@St1 T2 Order_Streamdi X
ehuct

--Create Order_Stream.
CREATE OR REPLACE STREAM "Order_Stream"

(

order_id integer,
order_type varchar(10),
ticker varchar(4),

order_price DOUBLE,
record_type varchar(10)

54 H

A
9
|0
30
oo
|—.u.

| ©lolE

ri
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);

CREATE OR REPLACE PUMP "Order_Pump" AS
INSERT INTO "Order_Stream"
SELECT STREAM oid, otype,oticker, oprice, recordtype
FROM "SOURCE_SQL_STREAM_00@1"
WHERE recordtype = 'Order’;

b. SOURCE_SQL_STREAM_0010i Y= 7HeH dIZEE EHE{ZS D TEE Trade_Streamo X
AEhct.

--Create Trade_Stream.
CREATE OR REPLACE STREAM "Trade_Stream"

(trade_id integer,
order_id integer,
trade_price DOUBLE,
ticker varchar(4),
record_type varchar(10)
)

CREATE OR REPLACE PUMP "Trade_Pump" AS
INSERT INTO "Trade_Stream"
SELECT STREAM tid, toid, tprice, tticker, recordtype
FROM "SOURCE_SQL_STREAM_001"
WHERE recordtype = 'Trade';

2. OIX| ol 2EZI0| CHEF £7I EME +-E o JA&LICH ol dloiME 12 AlZH Hel(HEZ &
T 2)of il E|7{e Hel =8 ZlAIstod A E = ChE AEZ|(DESTINATION_SQL_STREAM)O]|

MEELIcH

--do some analytics on the Trade_Stream and Order_Stream.
-- To see results in console you must write to OPUT_SQL_STREAM.

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker varchar(4),
trade_count integer

);

CREATE OR REPLACE PUMP "Qutput_Pump" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker, count(*) as trade_count
FROM "Trade_Stream"
GROUP BY ticker,
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SQL 7He R} oL A

FLOOR("Trade_Stream".ROWTIME TO MINUTE);

Source S0L Results Destination

Siream name

|

« 1EtA: dlo|E| &H|

o 2CHA|: OHZ 2|7 0| M THE 7|

CHS EFA

1EH7A: HIo|E{ ZH]

1Et 7 o|O|E EH]

Ol MMM = Kinesis CllO|E| 2AE2IE MMt OIS F&2 &
Ol= Ct& EFAlMIM dEe ofZE(7 0l

o =
=X
e 11CHA|: AER|Q AA MM
e 12EtAH: AER|A AA FMRT|
11CHH: AEQ|Q AA MA

24 = AWS CLIZ AF25109 Kinesis CIO|E| AE RIS MM £

OrdersAndTradesStream2 AEZ WA OZ J1™HELICE

¢ Streaming - Mew results will append every 2-10 seconds.  Pause streaming results

TRADE_COUNT

OUTPUT _S0L_STREAM
Apphcation Stalus Scrod to botiom when new results arrive
RUMNING
ROWTIME TICKER
AME-07-17 21:50:00.0 BBEB
AM6-07-17 21:50:00.0 AulS,
HAME-07-17 21:50:00.0 CCCC

L|C}. O] ool M=
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- 2Z& A8 -0l 2321 AWS Management Console 5t 11 https://console.aws.amazon.com/kinesis
Kinesis 2& 2 LIC}. [Data Streams]E MEHSH CHE AFE 7} SHLIQI AE RIS AMHELICH REAIE
MHE Amazon Kinesis Data Streams 7H& At 7}0|E9| AEE] M4

HZsHHA2.
2
=

« AF2 AWS CLI - C}2 Kinesis create-stream AWS CLI 2 AI250{ AEE]

$ aws kinesis create-stream \
--stream-name OrdersAndTradesStream \
--shard-count 1 \

--region us-east-1 \

--profile adminuser

1.2EAH: 2EE|EH LA L 7|

E AM3stod MZ BlZEZ OrdersAndTradesStreamol R SL|C}t CIE B

—
U
=
>
o
35
©
©
!
[l
A
%
r
ful

Python Ax|of &8t HE = Python EAIOIEE & ZEFAAIL.

F

pipE ALESto1 & Z2IHME HRIE + U&LICH pip Ax[of 28 HE = pip & ALO|E0f

==
= Installationg & Zt& A2,
2. CI2 Python ZEE A™ELICH Z=0f U= put-record BZO| JSON HIZEE AEZ0] &
AErct.

import json
import random
import boto3

STREAM_NAME = "OrdersAndTradesStream"
PARTITION_KEY = "partition_key"

def get_order(order_id, ticker):
return {
"RecordType": "Order",
"0id": order_id,
"Oticker": ticker,
"Oprice": random.randint(500, 10000),

=
=
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"Otype": "Sell",

def get_trade(order_id, trade_id, ticker):
return {
"RecordType": "Trade",
"Tid": trade_id,
"Toid": order_id,
"Tticker": ticker,
"Tprice": random.randint(@, 3000),

def generate(stream_name, kinesis_client):
order_id =1
while True:
ticker = random.choice(["AAAA", "BBBB", "CCCC"])
order = get_order(order_id, ticker)
print(order)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(order),
PartitionKey=PARTITION_KEY
)
for trade_id in range(l, random.randint(@, 6)):
trade = get_trade(order_id, trade_id, ticker)
print(trade)
kinesis_client.put_record(
StreamName=stream_name,
Data=json.dumps(trade),
PartitionKey=PARTITION_KEY,
)

order_id += 1

if __name__ == "__main__":
generate(STREAM_NAME, boto3.client("kinesis"))

CHS EHA

2EHA|: o E 2|7 0| BHE 7|

e NEEEE,
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27 o Z 2|70 BHE 7|

A

0| MMof|ME Kinesis Data Analytics OHZ 2|71 0]
E2|Y AAE ofZ 2|7 0|M L 23 AEZlof Of
ool EgLct.

& S, I 08 ol Kol Y
2 2 FItE oM ofEEIFH OIS

1. https://console.aws.amazon.com/kinesisanalytics0{| A Managed Service for Apache Flink &2
ALt

2. OHEZ|7i|o|Md Mg MEigLICE o] oo A= oiEE|AH ol HE
ProcessMultipleRecordTypes2(E) AFSEfLICH

3. OHEZIFIo|ME ME HE 1 0|X|olA Connect streaming data(A~E 2|2 HI0|E{ 91Z3)E MEHF| 0]
AAO| Qg LICH.

4. Connect to source(2 201 2174) H|O|X|o|M TS 2 =& LICt.

a. 1 HlOJE Z| B0l BHE AERlS MEiELICH

b. 1AM IE 44 MeHBHLICt

c. REE A7oteh MAE HEEIAHOIM Lh AER] CHE AF|0HE RESHE O ASE ME
BHlECE 240| EAIE W7 7IcHRILICH

d. [Save and continue]& ME4EFL|C}

5. OHEZ|70|M {20 M [Go to SQL editor] 2 ME4EILICEH OHZE[FH|0|ME AR
CH&l & X0l M Yes, start application(0l, OHZ Z2|71|0|A A|ZhS MEHEHL

o|-

t24dE LIEtLHE

6. SQL HEZ|ol|M ofZE|FH 0| ZEE st AWE #H el

a. CtS oiE2|7olM ZEE SAtstod HE V|0l 2o{d&LICt

--Create Order_Stream.
CREATE OR REPLACE STREAM "Order_Stream"

(

"order_id" integer,
"order_type" varchar(10),
"ticker" varchar(4),

"order_price" DOUBLE,
"record_type" varchar(1l0)

);

CREATE OR REPLACE PUMP "Order_Pump" AS
INSERT INTO "Order_Stream"
SELECT STREAM "0id", "Otype","Oticker", "Oprice", "RecordType"
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FROM "SOURCE_SQL_STREAM_0@1"

WHERE "RecordType" = 'Order';
__kkkkkkhkhkkkhkhkhkkhkkhkhkhkkhkhkhkkhkhhhkkhkkhkhkkhkhhhkkikkhhkhkihhkikkikkikikk*k
--Create Trade_Stream.

CREATE OR REPLACE STREAM "Trade_Stream"

("trade_id" integer,
"order_id" integer,
"trade_price" DOUBLE,
"ticker" varchar(4),
"record_type" varchar(1l0)
);

CREATE OR REPLACE PUMP "Trade_Pump" AS
INSERT INTO "Trade_Stream"
SELECT STREAM "Tid", "Toid", "Tprice", "Tticker", "RecordType"
FROM "SOURCE_SQL_STREAM_00Q1"
WHERE "RecordType" = 'Trade';
R SRR EEEEEEEEEEEEEEEEEEEEEEEEE SRR R R R R R R R R R R R R R
--do some analytics on the Trade_Stream and Order_Stream.
CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
"ticker" varchar(4),
"trade_count" integer

);

CREATE OR REPLACE PUMP "Qutput_Pump" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM "ticker", count(*) as trade_count
FROM "Trade_Stream"
GROUP BY "ticker",
FLOOR("Trade_Stream".ROWTIME TO MINUTE);

b. [Save and run SQL]E MEHEILIC} Real-time analytics(AA|ZH £49) EiE MEHE04 OHE 2|7
O|MO| ¥t 2E ol EZ|7H0|M L AERIS & 0I5t T|0|EE HABFLICH.

CHS EA

It CHE Kinesis 2AE &l0|L} Firehose O|O|E{ & AEEID ZH2 Q|8 CHH 0| 2 E RXISIESE oE
2|70l E3dg 2 HE &= U&LICH
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of: fl=< & &l

O MMMz §I= A U EAH HelE AH& 3= Amazon Kinesis Data Analytics O & (70|
2 ZE F2| MMEE TS AIR.) Z of0d HE Kinesis Data
Analytics O Z Z|AH| 0|42 M5t 7| Q& BHAHYE X|&lt ol ZEE XS gLich

UMBLING)

of: £Ef7H R

7|9t Ux|st= Cllo|E{7F T2te | Q= 2E 27t 1) TE|M F|of Cist 7HE IZ R E & 2lst7|
AlEBHCHH, O] fI= = AEfH RIEREtD 2 ELICH XtMet dH2 AEAH RIE 2 MMHE HESHA
Al2. Ol Amazon Kinesis Data Analytics 0= EVENT_TIME 1} TICKER ¥ 2 AI&35t0{ AEf7{ ®IE
SE MYELICH A48 AERI2 12 O|LHof| =35 R[E 2 Z240| THE == A=(0d: 18:41:xx) E2

EVENT_TIME 2! TICKER Z/2 7IEl HIZE 67 252 E FEELICE

O| ojloiME Ct2 BHIZEE 2 AlZHo] Kinesis CIO|E{ AEZlof| 7|2 & L|C} 0| AT RIEE AIZIE
AEZlof| AAX| o X2 O EZ|FO|MAIH BIZEE +=Z5HE AlZH2 ROWTIME ZEof 7|SF LI}

{"EVENT_TIME": "2018-08-01T20:17:20.797945", "TICKER": "AMZN"} 20:17:30
{"EVENT_TIME": "2018-08-01T20:17:20.797945", "TICKER": "AMZN"} 20:17:40
{"EVENT_TIME": "2018-08-01T20:17:20.797945", "TICKER": "AMZN"} 20:17:50
{"EVENT_TIME": "2018-08-01T20:17:20.797945", "TICKER": "AMZN"} 20:18:00
{"EVENT_TIME": "2018-08-01T20:17:20.797945", "TICKER": "AMZN"} 20:18:10
{"EVENT_TIME": "2018-08-01T20:17:20.797945", "TICKER": "AMZN"} 20:18:21
{"EVENT_TIME": "2018-08-01T20:18:21.043084", "TICKER": "INTC"} 20:18:31
{"EVENT_TIME": "2018-08-01T20:18:21.043084", "TICKER": "INTC"} 20:18:41
{"EVENT_TIME": "2018-08-01T20:18:21.043084", "TICKER": "INTC"} 20:18:51
{"EVENT_TIME": "2018-08-01T20:18:21.043084", "TICKER": "INTC"} 20:19:01
{"EVENT_TIME": "2018-08-01T20:18:21.043084", "TICKER": "INTC"} 20:19:11
{"EVENT_TIME": "2018-08-01T20:18:21.043084", "TICKER": "INTC"} 20:19:21
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I CHS Kinesis CIO|E{ AE 2|2 AEE|Y AAZ AWS Management ConsoleAl& 810401 A Kinesis
Data Analytics OHZ 2|7 0|42 MMSHLICH AM T2 HAE AEE|Y AA MO MEGIAEE 21

CtS1t 20| & 7He] Y(EVENT_TIME 2! TICKER)Z oEZZ|AHIO|M L} A7|0FE |RFFLICH

Column order Column name Column type Row path 1

1

4

4 Add column i

x = 1 EVENT_TIME TIMESTAMP = $.EVENT_TIME j

i

x * 2 TICKER VARCHAR * | length: | 4 3. TICKER J
-

PR P i PR — e P v W VY SRR T S L i

COUNT & =7t B &l ofE2|7|0|d ZEE A8 Stod OB RIE? HE HAHE dg&LIct O
CtS ot 23 BI2kn ZHo| CHE ol E2|7iold L AE 2o 2ot H|o[HE A U= LIC

: |
2018-08-01 20:18:32.603 2018-08-01 20:17:20.797 AMZN 6 ~
2018-08-01 20:19:32.575 2018-08-01 20:18:21.043 INTC 6 i
2018-08-01 20:20:32.633 2018-08-01 20:19:21.281 MSFT 6 i
2018-08-01 20:21:32.616 2018-08-01 20:20:21.615 MSFT 6 j
I el et T o e e e ™ e ade --——-#—---n--1

Cl2 ™Mxtol M= EVENT_TIME 2! TICKERE 7|Hto 2 AEf/H I 0| ¢l2d AEZ|o|M 72 EAH IS
£ Kinesis Data Analytics Of Z Z2|71[0| M2 &M FLICH.

=A

o 1EHA|: Kinesis C|O|E{ AEZ] MM

« 2EH7: Kinesis Data Analytics O Z 2|7 0] A A

1EHAl: Kinesis | O|E{ AE & MY
Amazon Kinesis CllO|E{ AEZlg MM5tT CIS1 20| HZEE ASLICH

1. o 232! AWS Management Console 511 https://console.aws.amazon.com/kinesis Kinesis &

£2 Yulch.
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2. EM F0|M Data Streams(HIO|E| AER)E MEHEILICE

3. Create Kinesis stream(Kinesis 2 E 2 M4 MENSt C}S AFE 7} 5tLE AE

= ol M ABFL |
Ct. XEM|IBH A4ZH2 Amazon Kinesis Data Streams 7H2F X} 7}0|EQ] AEZ| A S

ooHd
AL,

iiL]
B o
[o]]]

4. EZ=2HM 2tZ0{M Kinesis CI0|E{ AEZ|0]| B2 E& 7|5 35t2{ Kinesis Producer Library &
= Kinesis Data Streams APIE At&35t= X 0| E&LICE O] of|of| M= ZtEHEE MHE 2|5H CHS
Python A3 REE ALE510{ BZEE MHEFLICH I EE A™SI| ME E|FH BHZEE MSL
Ct. Ol He IEE 22 FEQ EVENT_TIMEX E[7H 7|2 & 0|85t BIZE 674 &HE AEE
o 12 O|& A& 2HdELICt o|F EHAHo|AM ofE2[7H 0| AF|OIE MEe = JUEE &

£ M¥ & MEiZ SXIFLICH

=

import datetime
import json
import random
import time
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
event_time = datetime.datetime.utcnow() - datetime.timedelta(seconds=10)
return {
"EVENT_TIME": event_time.isoformat(),
"TICKER": random.choice(["AAPL", "AMZN", "MSFT", "INTC", "TBV"]),

def generate(stream_name, kinesis_client):
while True:
data = get_data()
# Send six records, ten seconds apart, with the same event time and ticker
for _ in range(6):
print(data)
kinesis_client.put_record(
StreamName=stream_name,
Data=json.dumps(data),
PartitionKey="partitionkey",

)
time.sleep(10)

o
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if __name__ == "__main__
generate(STREAM_NAME, boto3.client("kinesis"))

2EHA|: Kinesis Data Analytics OHZ 2|7 0| 2

ct

=1

I} ZH0] Kinesis Data Analytics OHZ 2|71|0| & MAdgtL|CH:

https://console.aws.amazon.com/kinesisanalytics| A Managed Service for Apache Flink 2& 2

QLct.

ofZ 2|70l Mg MENSt T o E 27 0| BES =et CHS o E 270l M MENErL
Ct.

oHEZE|F|olM & HE m 0| X|0ol A Connect streaming data(AE 2| O|0|E{ ¢1Z23)E MEHS04
A0 AZTLICEH

Connect to source(2A0] 24Z2) HO|X|0l M CtS 2 =&FLICH

a. O|X Mol MAst AEZIS MEHSHL|C}

b.  Discover schema(£7|0t W74)8 MEBHLICH 58 A7|0ket, MAE HEEIA O L 2
EZlof CHEt A7|0tE |55t Ol MEE ME HIEE 2£0| ZAIE W7HX| 7|cH L
S X=E AF|otods 5 7Ho] ol & LCH.

rulm
X
i
e}

c. Edit Schema(A7|0F HZ]) LICH. EVENT_TIME ¥2| & RS TIMESTAMPL E

ALt
d. [Save schema and update stream samples]E& ME{RLICH. 2&0IM A 7|0 MHE S O|F
SEE MEigLIC
e. [Save and continue]& ME4EILICE
OHEZZ|F ol ME HE mo]|X|oll M Go to SQL editor(SQL TEI7|Z 0|F5)E MEiELICH o EE
A Oo|MHE AlZtStEd™ LIEFLL= CHEF & RHo M Yes, start application(0dl, O Z 2|7 0| A|ZHE M
EXSH_|C}
1

SQL BHEZ|oX ofEE|FH 0|4 Z=E st ChExt 20| ZE QI

a. Ct3 oiEE[7old ZEE SAtsto] TWEV|of Eod&LCt

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
event_time TIMESTAMP,
ticker_symbol VARCHAR(4),
ticker_count INTEGER);

AER7H
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CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM
EVENT_TIME,
TICKER,
COUNT(TICKER) AS ticker_count

FROM "SOURCE_SQL_STREAM_001"

WINDOWED BY STAGGER (

PARTITION BY TICKER, EVENT_TIME RANGE INTERVAL '1' MINUTE);

—_

b. [Save and run SQL]S MEHEILIC

Real-time analytics(& A|Zt &49) EH0of| A O E 2|7i[0]440] HMEt 2= ofEE[AHO|M L AE
7

FE
g ot Clo|E & HEE + AU&Lch

0: ROWTIMEZ AtE3st= HEE <%

P 2E REZ7I HIBH HAlo2 ZF PIERE AMElste 42 0| RIERE HET fE el

gLICH RtMe MHE2 HEZ RIER@OEY ) MMH2 X5 AIL. 0] Amazon Kinesis Data

Analytics 0= ROWTIME ¥ At25tod HEZ R RE MMFLICH ROWTIME ¥ AlZHS LIEHLHOY
o

In
1]
s
39
>
T
in]

ofZ2|7olMdol Bl =

O| oflofl M= CHS BlIlZ EE Kinesis C|0|E{ AEZlof| 7|E & L|Ct.

{"TICKER": "TBV", "PRICE": 33.11}
{"TICKER": "INTC", "PRICE": 62.04}
{"TICKER": "MSFT", "PRICE": 40.97}
{"TICKER": "AMZN", "PRICE": 27.9}

O™ Ch2 Kinesis C|0|E| AERIZ2 AEZ|Y AAZ AWS Management Console At 510401 M Kinesis
Data Analytics OHZZ|7/|0|M2 MMetLICH AM Z2MAE AEZ|YU AA MO ME BFZEE 1
a E)

Ct=o ZHo| & 7He| R(TICKER 2! PRICE)Z OHEZEIFH ol L| A7|0FE RFELICH

ROWTIMES At&3%t= HER RIES 203
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Column order Column name Column type Row path r
= Add column
b4 =1 TICKER VARCHAR v | Llength: 4 3. TICKER 1
h
. 4
x 2 PRICE REAL b 5. PRICE 4
- {

U | R o S Y I P |

MIN 2 MAX 71 Z3HEI O Z2|AH|0|M ZEE AFE5104 T|O|E{e]| RIE R T E EAHE MAIEHL|CY
O Chg ot A3 240 ZHo| CHE of ZE2(A 0| L AE 2ol At HIOIEHE & gFLC.

= =H -

Y Filter b ame j
ROWTIME TICKER MIN_PRICE MAX_PRICE 3
2018-06-13 22:16:00.0 AMZN 2.02 99 4 :
2018-06-13 22:17:00.0 AAPL 1.51 899.79 !
2018-06-13 2217:00.0 TBY 0.34 99 .88 1
2018-06-13 22:17:00.0 INTC 0.66 a7 72

T T T T o e R T
CtE HRtolME ROWTIMES 7oz HET M= o] &3 AER0|M g[S EAISHE Kinesis
Data Analytics OHZ 2|7 0|2 M-&FLCt

=X

o 1EHA|: Kinesis O|O|E{ AEZ] MM

« 2EH7: Kinesis Data Analytics OfZ 2|7 0| A A

1EHA|: Kinesis Cl|O|E{ AE 2 MY
Amazon Kinesis Cl|O|E{ AE &g MMt CIS1 20| H|ZEE ASLICH

1. of 212! AWS Management Console 511 https://console.aws.amazon.com/kinesis Kinesis &
&g YLt

Iy
ﬂII

N
om
J;

0l M Data Streams(H|O|E{ AEE)E MEASILICE
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3. Create Kinesis stream(Kinesis 2AE & MM)S MEISH CFR AFET} 5L Ul AERIS MMEL
Cl. XtM[8F B2 Amazon Kinesis Data Streams 7H2 A} 710|E 0| AEZ| MAS XA AIL.
4, Z2HM 70l M Kinesis OI0|E{ AE&l0o]| |2 =& 7|5 35t24H Kinesis Client Library EE£

Kinesis Data Streams APIE AI235tE Zd0| £4&

Python A ZEE AIE5t0{ HZEE MEF
Ct Ol Bt=fF ZE= A9 E|H BIZEE 2ER{0| A&EMo = #LCt
Ol A7|0IE YEE = AT AFEEE 4™ & JEiZ RXIELICH
import datetime
import json
import random
import boto3
STREAM_NAME = "ExampleInputStream"

def get_data():

return {
"EVENT_TIME": datetime.datetime.now().isoformat(),
"TICKER": random.choice(["AAPL", "AMZN", "MSFT", "INTC",
"PRICE": round(random.random() * 100, 2),

}

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ __main__
generate(STREAM_NAME, boto3.client("kinesis"))

2EHA|: Kinesis Data Analytics O Z 271|044 A A

Ct2 1t Z 0| Kinesis Data Analytics O Z 2|71|0| M2 A FHLICH:

&LICt of ool ZHEret dBE <lsl ChS
LICh ZE& ddstod ME E[FH BZ=E S

O|F EtAHo XM ol =2l

IITBV"] ) ,
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1. https://console.aws.amazon.com/kinesisanalytics0l| A Managed Service for Apache Flink 2&2

Fict.

2. OfEZ[A ol ddg MEIstT o E2|7H 0| BEE Ui O3 ofE 20| S HEIEL
Ct.

3. OHEZIF0|M ME HE 1 0|X|ol M Connect streaming data(~E 2|2 H|0|E{ 91Z4)E MEHF}0]
A0 AAFLICE.

4. Connect to source(2 201 @174) H|O|X|o|M TS 2 =& LICt.

a. OlFl Mol MAB AERIS MEABHLICH

b. Discover schema(& 7 MEE ofEE[A oM L A
EZlof cHet 27|08 fF5te Ol AFSE ME HZEE Z2£0| EAIE W7HK] Z|CHRILICH
RFE A7|otodl= F 7o ¥o| U&LICt.

£0lM £7|0rE MEE O|F

M

c. [Save schema and update stream samples]& MEHEL|C}.
SEE MEgfLch
d. [Save and continue]& ME{EILICT.
5. OHEZEIF0l4M M= &2 HO|X|oIM Go to SQL editor(SQL HE7|2 0|5)8 M=zt of &z
Aol E AlZFStEd™ LIEFLLE CHEF A KFo M Yes, start application(0d], OHZ 2710 A|ZhHE M
=HefL|Ch.

6. SQL HE7|o|A ofEZE[7 0| ZEE A gstn CHExt Zo| ZutE ElgfLct

a. CIS oiE2l7lold I =& SAtsto HE ol Eo{gd&LICH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (TICKER VARCHAR(4), MIN_PRICE
REAL, MAX_PRICE REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM TICKER, MIN(PRICE), MAX(PRICE)
FROM "SOURCE_SQL_STREAM_001"

GROUP BY TICKER,
STEP("SOURCE_SQL_STREAM_001" .ROWTIME BY INTERVAL '6@' SECOND);

—_

b. [Save and run SQL]E MEHEILIC

Real-time analytics(&l AlZF 244) B0l A ol Z 2|7 0]4d0] YHeF ZE OHE2/F 0l | 2E

—
EI:'% E—|o|0|' EllolE'I% ?:_!%EF‘JI\‘ AA|=||—|L_-I'
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of: O|HIE E}UAEIZ E A\lI5t= EHHE2 2

P 2E FE7t HISYH HAlo2 Zt PIERE REISte 82 0| RIZRE HEZ ’x et
gLCH XtMe dE2 HEE E@asE & Al Al2. O] Amazon Kinesis Data
Analytics 0{l0iMHE AEZ|Y C|O|E{ofl ZE = ALK M4 EFY O| O|HIE E}QUAE Z = AR5}
= HE3 PR E Eo{ELICt 047|M= o EE|F0|M0| Bl =2
7} MAEH= EFQIAEY
2|7{0|Mof| = AIEl Al

HIO|E{ol M O|HIE E}UARMI E A LI O oo A= ROWTIME
HIZ =7t ROWTIME 2 Z & El O|HIE AlZHEE 25 EAHELICtH

|
2= Mg [ Kinesis Data Analytics
Ol ROWTIMES AFR3H= CHAlOl O] M2 HHAIS AFRSHLICH O|HIE T} Of =
CHAlO] O|HIE 7} HhAiSH A|ZHS 7|HIO 2 RIHE MAISlEdE 2 AEZ|T
ol 1&2otct HAE E2|HHH

o] ofo M= CHS BlIZ =& Amazon Kinesis CIO|E{ AE 20| 7|S&LICH O|HIE T} ghMEH A|ZHEE
Bl Z =7} Kinesis Data Analytics| = & El A|ZHHK| X912 MHE = e #ME|l L ©E XIIE Al

o=
dlo|Mdst7| @8l O|Fofl EVENT_TIME Zt0| 5% 2 AMAE|o] 9l&LCt

{"EVENT_TIME": "2018-06-13T14:11:05.766191", "TICKER": "TBV", "PRICE": 43.65}

{"EVENT_TIME": "2018-06-13T14:11:05.848967", "TICKER": "AMZN", "PRICE": 35.61}
{"EVENT_TIME": "2018-06-13T14:11:05.931871", "TICKER": "MSFT", "PRICE": 73.48}
{"EVENT_TIME": "2018-06-13T14:11:06.014845", "TICKER": "AMZN", "PRICE": 18.64}

|I11
E

O™ CH Kinesis CO|Ef AERIE A A2 AWS Management ConsoIeAP%ﬂO#OﬂA‘l Kinesis
Data Analytics OHZ 2|7 0|42 gt L—IEP. ﬁ. ZENAE AEE|Y LAANM MEHIEE 21
CtS ot 20| Ml 7He| (EVENT_TIME, TICKER 2! PRICE)E OHEE|ZH0|M L AF|OHE RFELICL.

Column order Column name Column type Row path ;

1

< Add column ?

1

x * EVENT_TIME TIMESTAMP hd $.EVENT_TIME {

- 1

x 2 TICKER VARCHAR hd Length 4 3. TICKER JJ
-

N ]

x 3 PRICE DECIMAL hd 5 PRICE 1
b

B it e e e e | e e e e e _J——“—L_‘J—-.-Mj

e

g'l_-
r
o

MIN 2! MAX & %7

P2 & HEZZIZ0|Md T EE AF25104 |O|Ee] RIER 2E RAIE MAELIC
OH Ct2 ofgf A3 BIAFt |

ol CHE ofZ |70l L 2EF 0| Zut Cllo|E & A A&t

"N

OIHIE EIYARHZE M EtE HET R 207



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA

SQL 7He R} oL A

T

ROWTIME

2018-06-18 21:49:00.0
2018-06-18 21:50:00.0
2018-06-18 21:50:00.0
2018-06-18 21:50:00.0

EVENT _TIME

2018-06-18 21:48:00.0
2018-06-18 21:48:00.0
2018-06-18 21:48:00.0
2018-06-18 21:48:00.0

C2 MitoMHE O[HE A|ZtE 7|Hlo 2 HEZ
Data Analytics OHZ2[AH| 0|2 M ggfLct

|

« 1EHA|: Kinesis C|O|E{ AE ] MM

+ 2EHA|: Kinesis Data Analytics O Z 2|71 0] A4

1EHA|: Kinesis C|O|E{ AE ]| MM

Amazon Kinesis CIO|E{ AEZE MMslT CtSa}

TICKER MIN_PRICE

MSFT 8.67
INTC 3.67
AAPL 2.39

AMZN 7.52

MAX_PRICE

o97.91

1. o 232! AWS Management Console 511 https://console.aws.amazon.com/kinesis Kinesis &

I

N
om o
ﬁ m

&2 ik

20 M Data Streams(Cl|O|E{ AEZ

3. Create Kinesis stream(Kinesis AE 2| M4\ &
Ct. XEMIEH ME 2 Amazon Kinesis Data Streams 7H&t A} 7l0|E9| AEZ!

4. mZ2EHM 80| M Kinesis IO|E| AEZ|0| HIZEE 7|2
Kinesis Data Streams APIE A3l 20| £4&

Python A ZEE AI835l0{ HZEE &Y
Ct. O] Ct=3t I == @lolo

O|A=| A;lnl.% g%l-_il\_ OI_II:_E A2l

import datetime
import json

= dde
O|E|IHEZEE &

=)E MERfLICH

MEIE CHE AFETE StLE

= =4

2|2 AYAIEHL |
=2 ooHd™
12 FERSYUARL.

5t24™ Kinesis Client Library EE&

A S SEZ RXIFLICH

SLICE O] olloflAfs ZHEHEH MBS QI3H O}
Lich S8 Asto] ME Bl 2B
ERlof 5o R MLt 0l

£ MSL
Et7|0l M of Z 2|7
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https://console.aws.amazon.com/kinesis
https://docs.aws.amazon.com/streams/latest/dev/learning-kinesis-module-one-create-stream.html
https://docs.aws.amazon.com/streams/latest/dev/developing-producers-with-kpl.html
https://docs.aws.amazon.com/streams/latest/dev/developing-producers-with-sdk.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA

SQL 7He R} oL A

import random
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():

return {
"EVENT_TIME": datetime.datetime.now().isoformat(),
"TICKER": random.choice(["AAPL", "AMZN", "MSFT",
"PRICE": round(random.random() * 100, 2),

}

def generate(stream_name,
while True:
data = get_data()
print(data)
kinesis_client.put_record(

kinesis_client):

StreamName=stream_name, Data=json.dumps(data),

PartitionKey="partitionkey"

)

if __name__ == "__main__":

generate(STREAM_NAME, boto3.client("kinesis"))

2EHA|: Kinesis Data Analytics O Z 271|044 A A

CS 1+ Z 0| Kinesis Data Analytics OHZ 2|7 0|2 MM

1. https://console.aws.amazon.com/kinesisanalytics0{| A Managed Service for Apache Flink

=
2. OEZ[7olMd ddE MEst 1 ofEE|7 0l BEE
Ct.

3. OHEZ|F ol MF
A0 AZELICH

4. Connect to source(2A01 @173) H|O|X[of| M CtE 2 =g LICH

"INTC",

IITBV"] ) ,

HME ©|0|X|ol M Connect streaming data(AE 2|2 CIO|E| ¢12)E
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https://console.aws.amazon.com/kinesisanalytics

SQL 7He R} oL A

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA
b. Discover schema(A7|0F 274 E MENFILICH RFE A 7|0t} M E ol E 2|7 0|4 LH A
EZlof CHet &7[0FE %_‘—3|'E O AESE ME BIEE Z2£0| EAIE W7HK| Z7|CHILICH

_0
0
o
o>
T
o

SFZ A7|O0lollE Ml 712

c. Edit Schema(A7Z|0f THE)E MEABILICE EVENT_TIME 9| ¥ K82 TIMESTAMPLZE H

Zgck.

ol

oM &7|0HE XEE o|F

ME>

d. [Save schema and update stream samples]& ME{EFLICH 2

Sz & MEELCH

e. [Save and continue]E& MEHEFL|C}

5. OHEZzZ|ZIo|M ME HE 1 0|X|oMH Go to SQL editor(SQL HEI7|Z 0|5)E ME4E
A o|ME AlZt5tE4™ LIEFLLE CHEF & RFoi M Yes, start application(0dl, OHZ2[Z 0| A|EHE M
EHELICE.

6. SQL HEZ|o|M oiZE|FH 0l ZEE &

a. Ct3 oiEE[7old ZEE SAtsto] TWEV|of Eod&L]Ct

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (EVENT_TIME timestamp, TICKER
VARCHAR(4), min_price REAL, max_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS

INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM STEP('"SOURCE_SQL_STREAM_00@1".EVENT_TIME BY INTERVAL '60'

SECOND),
TICKER,
MIN(PRICE) AS MIN_PRICE,
MAX(PRICE) AS MAX_PRICE
FROM "SOURCE_SQL_STREAM_0@1"

GROUP BY TICKER,
STEP("SOURCE_SQL_STREAM_001" .ROWTIME BY INTERVAL '60' SECOND),

STEP("SOURCE_SQL_STREAM_00@1" .EVENT_TIME BY INTERVAL '6@' SECOND);

—_

b. [Save and run SQL]2 MEHEILIC

Real-time analytics(& A|Zt &49) EHof| A O E 2|7 0]4d0| HMEt 2= ofEE[AHO|M L AE

M
A
22 st OIo|EE A Y = U&LICH
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Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

of: 7t& At &M= g ZM(TOP_K_ITEMS_TUMBLING)

Ol Amazon Kinesis Data Analytics 0|0l A= TOP_K_ITEMS_TUMBLING &+E AlE35t0{ HEZ &
oM 7HE Rt M5t E 2f2 AMste WS 2o{ELICH ApMIEH B2 Amazon Managed
Service for Apache Flink SQL & Z=0|A TOP_K_ITEMS_TUMBLING &f+28 & Z3AAIL.

TOP_K_ITEMS_TUMBLING &
2ol 2L of &4
A

St

A
S 28HEE S48 ) o4 2l 7|8 T
S

&«
ROUP BY 2! ORDER BY Mg At235tod A6t

0= 0N
=3

mu rir

o] oflofl M CtS BlZ =& Amazon Kinesis CIO|E| 2AE 2lof| 7|& &L}

{"TICKER": "TBV"}
{"TICKER": "INTC"}
{"TICKER": "MSFT"}
{"TICKER": "AMZN"}

3 CF2 Kinesis | O|E QEE'% AEZ|H AA R AWS Management ConsoleAt& 51040 A Kinesis
Data Analytics O Z 2| 0|42 4 E LICH M Z2 A= AEZ|Y AAHM MEHIEE 2D
CtZat 20| stut o °='(TICKER)E g35tof o EE[A 0l L) A7|0HE RFELICH

v i

Column order Column name Column type Row path j

&4 Add column v'i

4

®x 1 TICKER VARCHAR » | Length: | 4 3. TICKER ;

R B I T Y R e I e e SO |

TOP_K_VALUES_TUMBLING & =7} &=l o E2|AH|0|Hd Z=EE AI&5t0{ HIO|E2| RfIE? 2E &
HE dMgfL|ct O3 chS ot A3 240 20| CHE ol Z2(710|M L AEZol| 23 HIO|HE A

gct.

7hE RbF g lStE ZHTOP_K_ITEMS_TUMBLING) 211



https://docs.aws.amazon.com/kinesisanalytics/latest/sqlref/top-k.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

T

ROWTIME TICKER MOST_FREQUENT_VALUES .
2018-06-18 22:11:30.796 MSFT 158

2018-06-18 22:12:30.796 INTC 156

2018-06-18 22:12:30.796 AAPL 130

2018-06-18 22:12:30.796 AMZN 129

P b e, i e e B Tt

Lol s bl o . e Lo ol

CtE At MeE 22 AERIM 7HE b3 Ydst= 4f2 AM5HE Kinesis Data Analytics O Z 2|7
O|ME Mgt
=M

o 1EHA|: Kinesis O|O|E{ AEZ] MM

+ 2EH7: Kinesis Data Analytics O Z 2|7 0] MM

1EtA|: Kinesis OB A E & A4

Amazon Kinesis O|O|E{ AE R MMt CIS0 20| HIZEE AMSLICH:

1. o 232! AWS Management Console 511 https://console.aws.amazon.com/kinesis Kinesis &

&2 guct.

2. =M Hof| A Data Streams(EIIOIE AER )% MERFLIC

3. Create Kinesis stream(Kinesis 2AE 2| 44)S MEHE CZ AETL SHLE Qe 2AEES e L
Ch. REMIBH AH2 Amazon Kinesis Data Streams JHY R} 7t0|=2o| AEE HHE HESAMAL.

4. ZZHM BZ0|M Kinesis CIO|E{ AE &0 H|ZEE 7|5 5t24™ Kinesis Client Library =&
Kinesis Data Streams APIE AF&5t= 40| E&LICH O] ool M= 7HEHE dHE ?I5H CHS
Python A ZEE AI83l0 HZEE &Y

LICt Z =& ddlstod ME E[FH BZ=E MSL

= dde
Ch o] Eh=dt Z== Qo E[FH BIZEE AERIM| AE5XMoz #LICH O|F EH A ofEE|7

[ o
Ol/d &A7[0tE d&E = ULF 23R EE Y & JEIZ SLICL

import datetime
import json

745 RHE 2 5HE 2H(TOP_K_ITEMS_TUMBLING)
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https://console.aws.amazon.com/kinesis
https://docs.aws.amazon.com/streams/latest/dev/learning-kinesis-module-one-create-stream.html
https://docs.aws.amazon.com/streams/latest/dev/developing-producers-with-kpl.html
https://docs.aws.amazon.com/streams/latest/dev/developing-producers-with-sdk.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

import random
import boto3

STREAM_NAME = "ExampleInputStream"

def get_data():
return {
"EVENT_TIME": datetime.datetime.now().isoformat(),
"TICKER": random.choice(["AAPL", "AMZN", "MSFT", "INTC", "TBV"]),
"PRICE": round(random.random() * 100, 2),

def generate(stream_name, kinesis_client):
while True:
data = get_data()
print(data)
kinesis_client.put_record(
StreamName=stream_name, Data=json.dumps(data),
PartitionKey="partitionkey"

)

if __name__ == "__main__":
generate(STREAM_NAME, boto3.client("kinesis"))
2EHA|: Kinesis Data Analytics O Z 271|044 A A
CH2 3} Z 0] Kinesis Data Analytics OfZ 2|71|0| M MAgtL|CH:

1. https://console.aws.amazon.com/kinesisanalytics0ll A Managed Service for Apache Flink 2& 2
FLCt.

2. OHEE|7old dd& MEst of Z2(7H0|M BE S LU{et CtS o Z 2|70l des MEfEL
Ct.

3. OHEZIFI0|M ME HE 1 0|X|ol M Connect streaming data(:E 2|2 H|0|E{ 91Z4)E MEHF|0]
A0 AZTLICEH

4. Connect to source(£A01 ©123) HO|X[|M Ct2 2 =& & LICH
a. OIF Mol MAE AERIS MeEhLIC
7V RHE 2hdlEHE ZHTOP_K_ITEMS_TUMBLING) 213
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Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA
b. Discover schema(A7|0F 274 E MENFILICH RFE A 7|0t} M E ol E 2|7 0|4 LH A
EZof Cigt A7(|0IE RF5te O MEE ME BZEE Z£0| EAIE W7HX| Z7|CHEILICH

#FEl A7[0tol= Lol & 71 U&LIc

rH
g
=)
x
>.
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I
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0
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o
o

c. [Save schema and update stream samples]S ME{EFL|C}.
S=EE MEiFLICH

d. [Save and continue]E& MEHEFL|C}.

5. OHZZ|70|M ME HE 1 o|X|olM Go to SQL editor(SQL HE|7|Z 0|5)E MEiEtLIC} ofZ 2]
Ao|ME AlZFStEd™ LIEILLE CHEF A KFo| M Yes, start application(0d], OHZ 2710 A|ZhHE M
EHEFLICE

6. SQL HZEZ|o|M ofiZE|FH 0l ZEE 2 st CHE Zro| 2 E FlgL|ct

a. CtS oiEE[7old ZEE SAtsto] TRIV|of Eo{d&LICt:

CREATE OR REPLACE STREAM DESTINATION_SQL_STREAM (
"TICKER" VARCHAR(4),
"MOST_FREQUENT_VALUES" BIGINT

);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM *
FROM TABLE (TOP_K_ITEMS_TUMBLING(
CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_001"),

'TICKER', -- name of column in single quotes

5, -- number of the most frequently occurring
values

60 -- tumbling window size in seconds

)

);

—_

b. [Save and run SQL]2 MEHEILIC

Real-time analytics(&l AlZF 244) B0l A ol Z 2|7 0]4d0] YHeF ZE oHE /A0l | 2E

—
El:'% E—|O|0|' EllolE'IE 7=-I|§EF ‘JF AA |—||-_-|'

of: HEIKM FEX Zdut EA

1

Amazon Kinesis Cl|O|E{ AEZl0f| X 2| A|ZtO] H=&H5| UX|5HX| &t= O|HIE AlZHO| Qe BIZE7 £
gtr|o] e AR, HE2l I o] A1 MEHo||= &of EAH3HCtT £lof AX|TH AXZ2ZE :LE"XI OfL|Et
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0 212 AWS Management Console 511 https://console.aws.amazon.com/kinesis Kinesis &
JL|Ct.
=

m <2
rlIIo

N
om
J%‘:

21 04| A Data Analytics(CIlO|E{ 244)& MEHELICE WA Amazon Kinesis Data Analytics for
SQL o Z2|FH| 0| A|EF5L7| 9| dHofl 2t Kinesis Data Analytics OHZ 2|7 0|4 E Mgt

3. SQL HE7|o|M ofZE[AH 0| ZEE CIS2E HiELC

CREATE OR REPLACE STREAM "CALC_COUNT_SQL_STREAM"

(TICKER VARCHAR(4),
TRADETIME TIMESTAMP,
TICKERCOUNT DOUBLE);

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"

(TICKER VARCHAR(4),
TRADETIME TIMESTAMP,
TICKERCOUNT DOUBLE);

CREATE PUMP "CALC_COUNT_SQL_PUMP_001" AS

22 M 225 2t &A 215
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Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

INSERT INTO "CALC_COUNT_SQL_STREAM" ("TICKER","TRADETIME", "TICKERCOUNT")
SELECT STREAM
"TICKER_SYMBOL",
STEP("SOURCE_SQL_STREAM_0@@1"."ROWTIME" BY INTERVAL '1l' MINUTE) as
"TradeTime",
COUNT(*) AS "TickerCount"
FROM "SOURCE_SQL_STREAM_001"
GROUP BY
STEP("SOURCE_SQL_STREAM_0@@1" .ROWTIME BY INTERVAL '1' MINUTE),
STEP("SOURCE_SQL_STREAM_0@1"."APPROXIMATE_ARRIVAL_TIME" BY INTERVAL '1'
MINUTE),
TICKER_SYMBOL;

CREATE PUMP "AGGREGATED_SQL_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM" ("TICKER","TRADETIME", "TICKERCOUNT")
SELECT STREAM
"TICKER",
"TRADETIME",
SUM("TICKERCOUNT") OVER W1 AS "TICKERCOUNT"
FROM "CALC_COUNT_SQL_STREAM"
WINDOW W1 AS (PARTITION BY "TRADETIME" RANGE INTERVAL '10' MINUTE PRECEDING);

OfZ2|7|0|4 ZE Q| SELECTEO0| SOURCE_SQL_STREAM_0010{A F7} 4S50 1%ECt 2 &g
LZIE2l5tod HZ E AF235l04 EE CHE ofE 2|71 0| L AE R CHANGE_STREAMO]| &Fl&hL|Ct.

s

[Save and run SQL]= MEHEILICY.

T

s
ROWTIME TICKER TRADETIME TICKERCOUNT
2018-01-30 22:57:00.0 BAC 2018-01-30 22:56:00.0 2.0
2018-01-30 22:57:00.0 ALY 2018-01-30 22:56:00.0 2.0
2018-01-30 22:57:00.0 DFG 2018-01-30 22:56:00.0 5.0
2018-01-30 22:57:00.0 CVB 2018-01-30 22:56:00.0 6.0

Z{2lollM FEX 2ok A 216
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JHCS 5 H W=z = ™A 2ot &eto| e E DESTINATION_SQL_STREAMO| AE 22 £298!
L|C}.

T |

ok

ROWTIME TICKER TRADETIME TICKERCOUNT !

|

2018-01-30 2317:00.0 FPL 2018-01-30 23:16:00.0 4.0 1

1

2018-01-30 23:18:00.0 TGT 2018-01-30 23:17:00.0 8.0 f

2018-01-30 23:18:00.0 DFT 2018-01-30 23:17:00.0 6.0 .

2018-01-30 23:18:00.0 KFU 2018-01-30 23:17:00.0 2.0 j
i A -Mﬂ_"L-ﬁ—-thﬂ_‘-ﬁ_‘ _._.___.-qm‘____hA—f "
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+ Amazon Kinesis Data Analytics for SQL OH & 2|7i|0|M: &t & &4

. oHEEIA oI U 7

0| @& 0l ME Kinesis Data Analytics A|Zt5l7| @10l A A A48t o Z 2|70 4d0i| 2= CIO|E{E £ 7}
grLich 2= diolEi= Z E|7 7| %0l A HEIE fo{gLct; of:

Ticker, Company
AMZN, Amazon

ASD, SomeCompanyA
MMB, SomeCompanyB
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WAS, SomeCompanyC

S AlEtsH7| &0l TS =8t AEIE] OHEEIF OIS MAIBHLICH 171 O+ Ol2{E IS
et & X o OlE{8 st o &2l ol4ol gLt

1. Cllo|E &H|
« Amazon Simple Storage Service (Amazon S3) o| ZHX|Z XM &LICt
- Kinesis Data Analytics7} At& Xt & CH 415109 Amazon S3 ZHA|E 212 = UE T IAM GE S &Y
g LICH.

2. % olo|E 22 & ofE2|7| ol MHoi| F=IFefLCE

Kinesis Data Analytics= Amazon S3 Z{X|E 21 ofZ 2|70l ZEM FEIE 5= = HEEIA
O|M Ll 2= E= MASLICEH
3. ZEE HAEFLICEH

OfZE7[0lM ZEO|M =2l HE|E 2 gstod oHEE|FH 0| LI AERIS OfEEIAHOHM LI HZ E
oF ZQIAA 3|A BEoll Zt E[7 7|2 & Fo4gLC.
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- 1CHA|: &H|

« 26| B = Cl|lo|E{ HE 2 ofEE|F0|M FHof F7}
- 3CtA: ofEE[AH 0| M L & X E RE[E|AE

1EHA|; &H]|

|2 K{EELIC} Kinesis Data Analytics 7}

O] MMO|M= MEZ %% O|0|E{Z Amazon S3 B{Z/0f
] 045+ FL|CE.

ZH 3
= |
MEXIE CHAISto] A E 212 & UTF IAM JEE dd

I

2= O|O|E{E& Amazon S3 ZiX| 2 X%
O] Al HE ME & X OIO|E{E Amazon S3 |2 K& ELICEH

1. EBEIAE HEJ|E Q1 3 O[0|E{E F7t8t Ot & T2 TickerReference.csvE MEE L

Ticker, Company
AMZN, Amazon
ASD, SomeCompanyA
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MMB, SomeCompanyB
WAS, SomeCompanyC

2. TickerReference.csv I}YE S3 H{Z!lo
A} 710|E0{ M Amazon S3Z ZiX| UYZEE EXFHAAIL.
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CtZ 22, Kinesis Data Analytics7t At&XHE CHAI5H04 Amazon S3 A E ¢i8 = U S IAM J&E 2
MAFLICE
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AWS Identity and Access Management (IAM)0AM EH= 1AM Q&S MAEHL
CtKinesisAnalytics-ReadS30bject. O| &2 M A5I2{T IAM AL& X} 7H0| =04 A
Amazon MH|AE 2|8+ 248 M4 (AWS Management Console)2| X[EE 2 AA|L.

IAM 2&0i|M CtS 2 XIEELIcH

- AE /8 MEHO|M AWS Lambdags MEAEILICH A& 2 dddt £ 412 YA S #HE 5104
Kinesis Data Analytics(2Z X| &2 AWS Lambda)7} &2 £+ ESE F{&ELIC

ofr
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mjo
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Y
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>
r
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- [Attach Policy] | O| X |0 A %44

2. 1AM & M= 4|0l E:

a. IAM 2&0iM dG3 g3 MEFLICH

b. AIE| A ol AZ| HAE 40| 0| E 35109 Kinesis Data AnalyticsOf| Al 238t
FoigrLict Az W2 Ct3t Z&Lch

[0
o
[0
=
_o'l_-
mjo

JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Principal": {
"Sexvice": "kinesisanalytics.amazonaws.com"
}I
"Action": "sts:AssumeRole"
}
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1
}

c. &2 4ol AmazonS3ReadOnlyAccessEt 1 3H= Amazon #2|1E Mg i L|C} oF
| 3t Amazon S3 ZHXE el2 & U= WE HEto| Fo{ELICt o] WM i3t &L

Ct.

JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"s3:Get*",
"s3:List*"
]I
"Resource": "*"
}

2CHA: &% ClOIE] RS ofEEIF 0l T Ad0il 7}

ol EFAo M= o Z 27 0| T 5ol &= ClolE #EE F7tefLict. AlZfsted Cf
LICF.

ﬂm
M
sl
3
0
o

. S3HZ B Y 2| 7| B

« IAM 2& Amazon ZlAA O|S(ARN)

1. OofEZZ|F0lMe| 7|2 T O|X|0 M Connect reference data(Ef = Cl|O|E| Q)& MEHFFLCE.

2. ®Z=OolE 2laA 44 Ho|X|oiAM & = C|o|& A7t 27 El Amazon S3 HZ!E =5t Y

el 7| BES UdHELIC

_'_

3. OfEzAH oM L &= E HEo| CompanyNameS Z4ELICt
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Access to chosen resources(1EHEH 2| A A0 HA|A) MM0{| A Choose from IAM roles that

4.
Kinesis Analytics can assume(Kinesis Analytics7} =& £ = IAM & Sof MEH)S MEIE
1, O] MMof| M A48t KinesisAnalytics-ReadS30bject IAM &2 MEHEHLICE.

5. Discover schema(A 7|0 & 74)& MEARLICH E2&0M &= Olo|Eol U= F 7He| &ol X|E
L|CH.

6. [Save and close]S MEAELICH.

3CHA: o E (Aol LY X & HE[HAE

O|AM| ofZ2|A0| M L] X E CompanyName2 #EIE = U&LICH &= HEE & 835104 E|7H 714

CIO|EE &Z Eof ZQIstH o E2|70|ME EZE £ JUELICH Aote 3| BEE EAIRLICH

1.

OH%F'_IﬂIOI/“=| FZEE 3oz CHAMELICH #{2(7t o EE[FH 0| LH 3 AERIZ oE 2|7
Ol LH &= Eot ZIAIZILICH ofZEIFH0lMd R =T ATE E O

—_

DESTINATION_SQL_STREAMO{ ZAdfL|Ct.

i
o
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o
A
o
rx
=
>.
m
u

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
"Company" varchar(20), sector VARCHAR(12), change DOUBLE, price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP"™ AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, "c"."Company", sector, change, price
FROM "SOURCE_SQL_STREAM_0@1" LEFT JOIN "CompanyName" as '"c"
ON "SOURCE_SQL_STREAM_001".ticker_symbol = "c"."Ticker";

ol

ol
—

I

2. OHZ2Z|70|M £240| [SQLResults] B0l ZA|Z|=X| EQIgLICH UL #o| SN BES EAISHE
x| & C t

=] =
FLICH A E &= ololE7F 2E M BEE 7HR|Z /[UX|= f&LCH.

b

of: 7|A &

o] MMolME 7|4l &t& #EIE AFHE35HE Amazon Kinesis Data Analytics OHZ 2[70|A 0of & A 7HE
LICH Z|H & & el AER Q| HIO|H 7|50l o|E35t04 OO|Ee| S&Et 242 =&t HI'H A
.I

LICt. O] ool M= Kinesis Data Analytics OHZ 27| 0|4 M L A E 2 S HHAX

L|C.

ol iEiS R
SRS

=H
. of: AE R0 dIOo|E] HEIg AXIsHE WE(RANDOM_CUT _FOREST &%)
. of: ojo|E| ¥4=] ZHx| 2! MHRANDOM _CUT FOREST WITH EXPLANATION & %)

—_ 1

221



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

« of: AEROM AT AX|(HOTSPOTS &)

ok

of: AEZ0|M lo|E B=lg Z R[5 ¥ (RANDOM_CUT_FOREST

A

T)

Amazon Kinesis Data Analytics= = &0f| /= Zt2 HIECE Z HZEQ| |4 HeE €28 = U
Od=

= o
= °**(RANDOM CUT_FOREST)E NS & LICt AtAIEH M
Flink SQL 2 Z=0{|A{ RANDOM_CUT_FOREST & 45 X35t 4A|I2.

O] &M= o EE|7AI0|M I EE BHdall BE] M8 ol E2|Ao|Mel AER|Y A A0 U= B2
Eof gEeLICH ofE27o|ME d-YstedH ChE&2 - LICH
1. 2AER|Y AA MY _CIST 20| ME heartRate Cl|O|E| 2AE RIS M50 ME H|O|E{E &
AefLict:
{"heartRate": 60, "rateType":"NORMAL"}
{"heartRate": 180, "rateType":"HIGH"}
O| MRl H= Python AT RIEE S3ll AERE AMRE %*H.J% atolFLIC} heartRate Z[2 &
Xel2 MME[=0l, heartRate 2H0] 602 100 AFO|Q! B|Z =7} 99%0| 11 heartRate 20| 150
1+ 200 AFOIR! BHIZEE 1% 0 E|X| o &LICH [EFAM heartRate ZL0] 1501 200 AHO[Q! Bi[=2
E= #HEQLCH
2. 2 7 _ F£L£E2 ALE35H0q Kinesis Data Analytics OHZ 2|70 M5t T, AEE|Y AAE
OHZ2|7i0| M LH AE 2|(SOURCE_SQL_STREAM_001)01| OHE &2 2 M of Z 2|70l 2298 7 M
ghL|Ct o Z 2|7l 0|2 AlZH5HH Kinesis Data AnalyticsO| X[ E£XMo 2 AEZ|Y AAE 2|0A]
OHEZz[7|o|M L AER0| HZEE AUTHLIC
3. OfEZAHolM ZE X|H - 0| o= CtZ o EE|Z0|MEd ZEE ALSFILICH

--Creates a temporary stream.
CREATE OR REPLACE STREAM "TEMP_STREAM" (

"heartRate" INTEGER,
"rateType" varchar(20),
"ANOMALY_SCORE" DOUBLE);

--Creates another stream for application output.
CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
"heartRate" INTEGER,

4=l ZFX| 222
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"rateType" varchar(20),
""ANOMALY_SCORE" DOUBLE);

-- Compute an anomaly score for each record in the input stream
-- using Random Cut Forest
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "TEMP_STREAM"
SELECT STREAM "heartRate", "rateType", ANOMALY_SCORE
FROM TABLE(RANDOM_CUT_FOREST(
CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_001")));

-- Sort records by descending anomaly score, insert into output stream
CREATE OR REPLACE PUMP "QUTPUT_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM * FROM "TEMP_STREAM"
ORDER BY FLOOR("TEMP_STREAM".ROWTIME TO SECOND), ANOMALY_SCORE DESC;

=7} SOURCE_SQL_STREAM_0010] /= &2 ¢, Hal M-8 gYstn, Aot &2
= c}% OfZ 2|7i0|M LH AEZITEMP_STREAM)OY| ZFAJ8FL|Ct O3 CFg ofE2|70|M
E 7} TEMP_STREAMO| Rl= BIZEE H&stn Z0HE = CHE ofE 27 0| L AEE]
(DESTINATION_SQL_STREAM)O| A& gfLICt HEZE ALE35tod &2 ol EZ2(AH0|MH L &
AL REME B2 oHZEE|FH0|M L AEEIN HIT MM FHZSAAIL
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=
5 Cjato] RAISHE R ofEEA0ld B AL 2 Almsol HTE HA HAE
SHIL OfE 47t B2 LIEHLIE K| BEHSHS 242 OHEEIAHO0IA QIR0fAf 0| ofZILICH AWS
Lambda &4& AL 3t0q Ol2{3t 0|4 M4 8 Hastn ¢S T4Y 4 st
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1EtAH|: =H|

1EHA|: &4

&0l AL & Amazon Kinesis Data Analytics OHZ 2|71 0|42 M5t 7| T1o] Kinesis HIO|E| AE

ol A&

2 F IHE dsioF gL AER B SHLIE ofZ2IA0|Mo AER|Y AAR TS T ECIE A
E 22 Kinesis Data Analytics7t OHZ2|7|0|M E3E R X|st= SHX|2 FHFLICH

=M

e 1.1CHAH|: ¢l2d 4l =24 H|0|E| AEZ] AAd

==

1B 228 2 B34 Bo|E| AE R AA

O MM M= 2702| Kinesis 2AEZIZ & LICH ExampleInputStream 2
ExampleOutputStream. AWS Management Console E== AWS CLIZ(E) Ar& 3504 O|2{8F &

£ B = U&Lich
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off 2321 AWS Management Console 311 https://console.aws.amazon.com/kinesis Kinesis
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AER MM E MEIELICEH AFET} SRl AE Bl(ExampleInputStreamOl2t &)2
MHES Amazon Kinesis Data Streams 7H&f Xl 7}0|=o| AEE| MMH g 3t

M oz
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EZl(ExampleOQutputStreamO|2t &) A8

fu]

- E AHE35tE{™ AWS CLI

1. C}S Kinesis create-stream AWS CLI H&E & A& 35104
CtExampleInputStream.

¥
rc
=]
[>
m
ou
o
0z
0X
o
r

$ aws kinesis create-stream \
--stream-name ExampleInputStream \
--shard-count 1 \

--region us-east-1 \

--profile adminuser
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2. SYBHHPS Mt AER HEE ExampleOutputStream 2 HAELICH O] HH2
T AERIE Ydstn ofEE(70|M2 O|E AH83stod £ R ErLICt

1.2CHAH|: MZ HZEE Q23 AEZ|of &Ad

= [ -1 O
O EtAM M= Python ZEE M0 ME HIEE GEMo R MYt ol28t HIZEE
ExampleInputStream AEZof ZrAdgtL|Ct

{"heartRate": 60, "rateType":"NORMAL"}

{"heartRate": 180, "rateType":"HIGH"}

1. Python & pipE& MX|FLICH.

Python A x|0of #&t HE = Python HAIO|EE FESMAIL.

pipE AIE35l0{ L T2 E MRIE = U&LICEH pip Ax|of &8t HE = pip & AFO|E0 QU
= Installation2 T ZESHAA|2.
2. P% ytho nZEE AYELICH 2 =0 U&= put-record B2 0| JSON BH|ZEE AEZ|0f &

from enum import Enum
import json

import random

import boto3

STREAM_NAME = "ExampleInputStream"

class RateType(Enum):
normal = "NORMAL"
high = "HIGH"

def get_heart_rate(rate_type):
if rate_type == RateType.normal:
rate = random.randint(60, 100)
elif rate_type == RateType.high:
rate = random.randint(150, 200)
else:
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raise TypeError
return {"heartRate": rate, "rateType": rate_type.value}

def generate(stream_name, kinesis_client, output=True):
while True:

rnd = random.random()

rate_type = RateType.high if rnd < 0.01 else RateType.normal

heart_rate = get_heart_rate(rate_type)

if output:
print(heart_rate)

kinesis_client.put_record(
StreamName=stream_name,
Data=json.dumps(heart_rate),
PartitionKey="partitionkey",

if __name__ == "_main__
generate(STREAM_NAME, boto3.client("kinesis"))

CHS EA

Et7l 2: oHEE[710|M BHE 7|

Ct7H| 2: ofZ2[710|M BHE 7|
o] MMoiME CHE2 3 20| Amazon Kinesis Data Analytics OHZ 2|71|0| S MAdgtL|CH:

« the section called “1EtA|: ZH["0|M AEZ|Y AAZ MMEH Kinesis OIO|E{ AEZIZ AIRSIEE
OfZ 2|70l g FELICE.
7

=/ o
- ZE0M HE HX| HESS ASELICH

O Ez[7ojMdE Ydste Y™

1. Kinesis Data Analytics A|%3t7| 21502l 1, 2 & IEHAHE MEMAIL (Bt 3.1: ofZE[70[M
DHEZI & X).
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- 2£0[ 27|08 #FE F0ll A7|0HE HESHT heartRate ¥ F8 S INTEGEREZ MY
L|Ct
CHE R O| Aldt Zt2 HA0IH A Z2MAE 0 Qoll TINVINT RE2 22 7Hs 40|
F&LICH IR £2 4848 LIEHE 22 WES0| i Hact o243 £2 2o
TINYINT f&oi| 283Xl ot B2 Kinesis Data AnalyticsE SHE 82 27 AERCZE ™
SELCH dEE 2 E &Y= OI0|EE =8¢ + ULTS H0|E 78S INTEGERZ (O
EgfLct.
. B&0IM HA 2 YES ASELICH 2/ 02 MBS IEE YololE o MY A Y
g FoigfLch
2. ¥ S noidtol of 2ol I8 rloIS LI UNZ U ofF2Aol 3=E o
S Zo| ZAIELICHO| ZEE SAtstod sQL BHEZ[of 20{d&LICH.
--Creates a temporary stream.
CREATE OR REPLACE STREAM "TEMP_STREAM" (
"heartRate" INTEGER,
"rateType" varchar(20),
"ANOMALY_SCORE" DOUBLE);
--Creates another stream for application output.
CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
"heartRate" INTEGER,
"rateType" varchar(20),
"ANOMALY_SCORE" DOUBLE);
-- Compute an anomaly score for each record in the input stream
-- using Random Cut Forest
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "TEMP_STREAM"
SELECT STREAM "heartRate", "rateType", ANOMALY_SCORE
FROM TABLE(RANDOM_CUT_FOREST(
CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_001")));
-- Sort records by descending anomaly score, insert into output stream
CREATE OR REPLACE PUMP "OUTPUT_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM * FROM "TEMP_STREAM"
ORDER BY FLOOR("TEMP_STREAM".ROWTIME TO SECOND), ANOMALY_SCORE DESC;
3. Kinesis Data Analytics 2£0{|A SQL ZEE A&stT A& HEFLICH
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Kinesis Analytics dashboard » anomiestd » S0OL edlor (7]
Add S0L from templates Export SOL
1 — — T ; ; - . .
3 |CREATE OR REPLACE STREAM “TEMP_STREAM™ [ DESTIMATION_SQL_STREAH v s ALLE
] INTEGER, =
4 varchar{2e),
] DCMBLE) ;
5 DESTIMATION_SOL_STRESM™ [
7 THTEGER,
] 2 - warchar{28),
] "ANOMALY_SCORE™ DOUBLE)Z
18
11
Exit [done editing) Sawve and run SQL
sus
Source data Real-time analytics Destination Application status: RUNNING
In-application streams: S1art streaming results Export results
DESTINATION S0L_STREAM T
TEMP_STREAH
ROWTIME neartRate rate Type ANOMALY _SCORE
grrar_strean 2016-08-08 0Z 0306 0 B0 HORMAL 1 FA00EI40P0634014
2016-08-08 0203060 o] HOR AL 1 AQUTA0GET 2007
201E-08-08 0203060 B3 HORMAL 1. 3NMA2EEIQA2ER38T

CHS EA

3EHA|: o Z 2|7 0|

24 __I.LA-|

—

M3

3EHA: oiZ 27 0|MH &3 F

the section called “Et7| 2: OHZEZ|H|0|MH OtE7|” &t & O|F AEE|Y AAZEE 484 H|O|EHE ¢
1 HE MeE ZHZbof 89 5t= ofESIFolM ZEE 7HXK|1 Ql&LICt

O|X| o ZEI70]M L AE 0| M 2|F SAX|Ql & CHE Kinesis O|O|E| 2E
)

(OutputStreamTestingAnomalyScores)2 2 OHEZE|FH|0|M 2 E ©MEE &= Q&LIcH HE ™
T8 245104 o Al8t7} BHE|QIX| HEHE = U&LICH O] o EEIF0|ME S & E5tod L EIS
BtE = U&LICH

Ct= ChHAlol| 2t o E (A 0l E238 F g Lct

1. Amazon Kinesis Data Analytics &2 QLICt. SQL HE! 7|0 M [Destination]& MEH5t7HLE O E

-

2|70 CHA|E =0{ M [Add a destination]2 AMEHELIC}
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2. Connect to destination(CH4 3404 2473) m|O|X[of| A O] MM E Sl M5t
OutputStreamTestingAnomalyScores AER|IS MEHEL|C

_

O|X| ofZ 2|70 L AE R DESTINATION_SQL_STREAMO]| o EE[7H0|M0| g5t 2 E i
T E & Amazon Kinesis Data Analytics7} FX|5t= 2|5 CHaf O] M EIR{&LICE.

3. MEHXMOZ QutputStreamTestingAnomalyScores AEZS ZLIE{RIGI D LEIS LY
AWS Lambda =2 & 78E = JU&LICH X[E Lambda &+ E AL835t04 |O|E AFE XE|
MMS 2R SHAIAS. SIS MEI5HX| QLo M 4Tk =21 200 M= CHZ, Kinesis Data
AnalyticsO| 2|5% S X|Q! Kinesis O|0|E{ AE & OQutputStreamTestingAnomalyScores2
2 7|85t tlZEE AEE = JU&Lch

CHS EA

the section called “3EH7|: OHZ 2|7 0|M £21 2 470{| M O Z2[70|MH &E=3i8 78 0|F CHS AWS
CLI HHE AFE35t0o{ ofE2|7llo|M0| ZF -8 CHA AEZ] LHO| B[R EE el&LCH

2 & 9| Ol|o|E{ofl CHet ZRIEHE & EELICH
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i
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i
>
Im

1. get-shard-iterator BH

aws kinesis get-shard-iterator \

--shard-id shardId-000000000000 \
--shard-iterator-type TRIM_HORIZON \
--stream-name OutputStreamTestingAnomalyScores \
--region us-east-1 \

--profile adminuser

CHS off SEOIAM S 20| A= gH=Xt 2L E X SHE d&LICh

"ShardIterator":
"shard-iterator-value" }

AE BFSX} 2EE SAELICH

2. AWSCLIget-records BHES A™gLICH

aws kinesis get-records \
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--shard-iterator shared-iterator-value \
--region us-east-1 \
--profile adminuser

Ol HHL OIS HIZE MEE 7ML £4 get-records BHOIM A28 £ /= A o
O|X|Q} EE CIE AFE HIS X} E dhetstu|ct.

0of: CJ|O|E] Bd=! Zt x| Al A4
(RANDOM_CUT_FOREST_WITH_EXPLANATION & <)

Amazon Kinesis Data Analytics2 x| Qoi| Q= /2 HIE SR ZH 2|2 =0 o|d H+E &Y
SH=RANDOM_CUT_FOREST_WITH_EXPLANATION &E NS & L|ct £t g5 fH2o]

Bt MdEE NS ELICH REMIEH AH2 Amazon Managed Service for Apache Flink SQL & Zx 9|
RANDOM_CUT_FOREST WITH_EXPONSIONS & ZX3I&Al2.

Ol HLUIME HEBIHOIM TES B Astod hBEIHOIML AERIT A0 2l HB= 9| HA

3 0
Ha& 7St g ZF HElof gt MBS L&

o
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« 2Bl EM ol EE|7 0] WY

« 3EHA: Aa HA

X EHA

157 HIo|E EH]

1E7: GOl &H]

0| 0i| 2] Z< Amazon Kinesis Data Analytics OfZ Z|71|0|M 2 445l 7| Toi| o EE(A| 0[] AEE|
Y AAE AEE Kinesis HI0|E| AERS YHTLICH EBF Python ZEE Al&5t04 A|ZCi|o|ME &
of ClO|EH & AEZ{of B gfLct.
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1.1EA|: Kinesis Cl|O|E{ AE | MM

O] MMoiME ExampleInputStreamO|2HE Kinesis CIO|Ef AE &
Management Console =& AL&3+04{0| O|O|E{ AE RIS ’é'i*oga* Sh

:

rH
174
ffo
Pl
()]
[e][]
[

1. ol 212! AWS Management Console 5t 11 https://console.aws.amazon.com/kinesis Kinesis
2&e oo

2. EMAM Z0j| A Data Streams(HIO|E{ AEZ)E MENBHL|CE 27 CHS Kinesis AE 2 MAIS M
=S LICH.

3. BF

0= ExampleInputStream=(E) YA ELICIH AFE 0= 12(E) =g L CY.
g

WS CLI £ AI875}104 Cl|O|E| AE &

A
rir
>

12CHAH: ME B3I EE Q24 AEZ0f &4

Ol EHAHME Python ZEE AHslod ME DI EE S Moz MAstn MM Ho|Ef AERI0
Spchoiu

1. Python & pipE M x|&fLICt
Python A x[of 28t RtAIEH MEH2 Pythong EH XSt AIL.
pipE AtE3l0d 3L T2 S MR = U&LICH pip Ax[of et REA|EH ME2 pip T2
HXIE HEStEAIR

2. Ch& Python ZEE A LICH 2|2 Ol oM A8 E 2Tz HEE + J&LTH Z =0
U= put-record BHO| JSON BHIZEE AE R0 2 -eL|Ct

from enum import Enum
import json

import random

import boto3

STREAM_NAME = "ExampleInputStream"
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class PressureType(Enum):

low = "LOW"
normal = "NORMAL"
high = "HIGH"

def get_blood_pressure(pressure_type):

pressure = {"BloodPressurelLevel": pressure_type.value}

if pressure_type == PressureType.low:
pressure["Systolic"] = random.randint(50, 80)
pressure["Diastolic"] = random.randint(30@, 50)

elif pressure_type == PressureType.normal:
pressure["Systolic"] = random.randint(90, 120)
pressure["Diastolic"] = random.randint(60, 80)

elif pressure_type == PressureType.high:
pressure["Systolic"] = random.randint(130, 200)
pressure["Diastolic"] = random.randint(90, 150)

else:
raise TypeError

return pressure

def generate(stream_name, kinesis_client):
while True:
rnd = random.random()
pressure_type = (
PressureType.low
if rnd < 0.005
else PressureType.high
if rnd > 0.995
else PressureType.normal
)
blood_pressure = get_blood_pressure(pressure_type)
print(blood_pressure)
kinesis_client.put_record(
StreamName=stream_name,
Data=json.dumps(blood_pressure),
PartitionKey="partitionkey",

if __name__ == "__main__":
generate(STREAM_NAME, boto3.client("kinesis"))

of: & Z x| & dF 232



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

CHS EA

2EHA|: 24 ofEE|7H0|lE 8 d

2EHA|: 24 o Z2l7iold &Y

>

.

O| MM0f| M= Amazon Kinesis Data Analytics O Z 2|71 0| M & 2433t the section called “1EHA:

Cllo|E ZHI"OIAM AEE|Y £AE BHE Kinesis CIOIEf AE RIS AR5t E S PAI8LICH 27 OHS
RANDOM_CUT_FOREST_WITH_EXPLANATION &8 A235t= OfZ2|H 0lM ZEE AsgLc).
OHEE|9‘I|O| 4% nggl_E |=C|>|.|=l|=_l|

1. https://console.aws.amazon.com/kinesisH| A Kinesis 2&& LIC}.

2. EfA Z ol A Data Analytics(ClIO|E| 24)& MEHEF CHS OHE 2|7 0| M S MEighLCt

3. OfEZ|AH oM HE 2 MHMEY ALEH S =451 [Create application]2 ME{ELICE.

4. AEE|Y OO HAZE MESE CIS |5 0| A ExamplelnputStream= B L|C},

5. [Discover schema]% MEHSI T Systolic 2 DiastolicO| INTEGER @& LIEtLI=X| = Q154
Al2. CtE f80| YoM [Edit schema]E MEH5I T 78 INTEGERE F 78 250 €& & LCH.

6. [Real time analytics]|A1 [Go to SQL editor]& MEHEFLICH HIAIX|7F ZAIE|H o EE2|7H0|ME Al

et 5 MEELICE

7. COfg ZEE sQL HE7|o| 2042 CHE [Save and run SQL]E MEAELICEH

--Creates a temporary stream.
CREATE OR REPLACE STREAM "TEMP_STREAM" (

"Systolic" INTEGER,
"Diastolic" INTEGER,
"BloodPressurelLevel" varchar(20),
""ANOMALY_SCORE" DOUBLE,
"ANOMALY_EXPLANATION" varchar(512));

--Creates another stream for application output.
CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (

"Systolic" INTEGER,
"Diastolic" INTEGER,
"BloodPressurelLevel" varchar(20),
""ANOMALY_SCORE" DOUBLE,
"ANOMALY_EXPLANATION" varchar(512));

-- Compute an anomaly score with explanation for each record in the input stream
-- using RANDOM_CUT_FOREST_WITH_EXPLANATION

2
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a
I
N
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A
a
i
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i
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CREATE OR REPLACE PUMP
INSERT INTO
SELECT STREAM "Systolic",

"STREAM_PUMP" AS
"TEMP_STREAM"

"Diastolic", "BloodPressurelLevel",

ANOMALY_EXPLANATION
FROM TABLE(RANDOM_CUT_FOREST_WITH_EXPLANATION(

100000,

-- Sort records by descending anomaly score,
CREATE OR REPLACE PUMP

CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_001"),
1, true));

100, 256,

insert into output stream
"OUTPUT_PUMP" AS

INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM * FROM

"TEMP_STREAM"

ORDER BY FLOOR("TEMP_STREAM".ROWTIME TO SECOND), ANOMALY_SCORE DESC;

CHS EHA

SEMA: A HAH

3EHA|: 2t A}
of oflof CHE SQL FEE AstH HA| #H=! K47} 09) 80| EAIELICH Ol %7| & &
HHAMSHL|CH O3 ChS ChS T HIS 8 A0S UA Eulct

ROWTIME SYSTOLIC DIASTOLIC BLOODPRESSURELEVEL ANOMALY_SCORE ANOMALY_EXPLANATION

27:49.0 101
{"DIRECTION"

27:50.0 144

{"DIRECTION":
{"DIRECTION":

27:50.0 113
{"DIRECTION"

27:50.0 105

{"DIRECTION":
{"DIRECTION":

27:50.0 100
{"DIRECTION"

66 NORMAL 0.711460417 {"Systolic":

:"LOW", "STRENGTH":"0.0922", "ATTRIBUTION_SCORE":"0.3792"},"Diastolic":
{"DIRECTION":

"HIGH","STRENGTH":"0.0210","ATTRIBUTION_SCORE":"0.3323"}}
123 HIGH 3.855851061 {"Systolic":

"HIGH","STRENGTH":"0.8567","ATTRIBUTION_SCORE":"1.7447"},"Diastolic":

"HIGH","STRENGTH":"7.0982","ATTRIBUTION_SCORE":"2.1111"}}
69 NORMAL 0.740069409 {"Systolic":

:"LOW", "STRENGTH" :"0.0549", "ATTRIBUTION_SCORE":"0.3750"}, "Diastolic":
{"DIRECTION":

"LOW","STRENGTH":"0.0394","ATTRIBUTION_SCORE":"0.3650"}}
64 NORMAL 0.739644157 {"Systolic":

"HIGH","STRENGTH":"0.0245","ATTRIBUTION_SCORE":"0.3667"},"Diastolic":

"LOW", "STRENGTH":"@.0524" ,"ATTRIBUTION_SCORE":"0.3729"}}
65 NORMAL 0.736993425 {"Systolic":

:"HIGH", "STRENGTH":"@.0203","ATTRIBUTION_SCORE":"0.3516"}, "Diastolic":
{"DIRECTION":

"LOW","STRENGTH":"0.0454" ,"ATTRIBUTION_SCORE":"0.3854"}}

ANOMALY_SCORE,

Tt Sofl
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27:50.0 108 69 NORMAL 0.733767202 {"Systolic":
{"DIRECTION":"LOW","STRENGTH":"@.0974","ATTRIBUTION_SCORE":"0.3961"},"Diastolic":
{"DIRECTION":"LOW","STRENGTH":"0.0189","ATTRIBUTION_SCORE":"0.3377"}}

« RANDOM_CUT_FOREST_WITH_EXPLANATION & <9o| &1 2|&0|M= Systolic & Diastolic
HOo| =XIO0|H O] ¥ U= AFSELICH

« BloodPressurelLevel €2 BHAE H|0|E{E Z&stE2E guna|Fol ofa izl X| k& LCt O]
de AzMoz Hxsty| Ft oz, o ool M M4, A1 U K Ht Blde MastH s
= ol =0l Euct.

« ANOMALY_SCORE ¥oiM Mot =2 BllZEE 20t o #HEMQlL|Ct ol ME ZAn MES| F |
W ZEE YR 47} 3.855851061 2, 7HE BHRIXQlL|C]

- gZ|E0 ols mEdE 4 A Yol HE Mo FE¥2 0lxl= HEE olshste{™
ANOMALY_SCORE 2€0{ A ATTRIBUTION_SCOREZI= JSON ZEEE & ZSAA|Q. O] MZE ZAD} Al
EOo| F Hml &o| B Systolic & Diastolic &2 1.7447:2.1111 HIEE &0l F&¥ 2 OIF
LiCt & 2] Mof Cift MBol45% = =5 gfoll 2|Ft 2ol LIHEX| £48& ot Ztol offt e
L|Ct.

2 BF HIGHE EAIE Il:+ Ol2{Eh Yol Hedoi EHE LS
1015 2481 STRENGTHZH = JSON EEE HZ 8 A2, 0] ofolA 2 T 2IE2 ol2t 240 i
= Bt o FAELICH Az S8 Y BS 42 23 60014 80 AtO|O|H 1232 oi| & 2t
W E&LICH

J

m*°" m

of: AEZIO|A FAT ZX|(HOTSPOTS &%)

Amazon Kinesis Data Analytics= Ci|O|E{0 M 4 THHo 2 L7t =2 2[Tof| et HEE Frof dhet
& &= Q= HOTSPOTS &8 M3 ELICt AkMEt 42 Amazon Managed Service for Apache Flink

SQL &ZEM LA E HEsHMAIR.

o A&oME OHZEIZ 0l ZEE ZHsl OHZEIFH0|Mo AER|Y AL0M FAT S H&LICH
OHZEI7oldE dEsted™ ThE HAHE sZELICH

1. 2EEd A4 Y-S 20| Kinesis AE RIS Yt ME I+ E O|O[EHE e
{"x": 7.921782426109737, "y": 8.746265312709893, "is_hot": "N"}
{"x": 0.722248626528026, "y": 4.648868803193405, "is_hot": "Y"}
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Ol ol = Python ATBIEE S AERS MPE YHS YohELITH x Wy e PE9IZ
MAMEIH, S5 9Ix| FHoIM YR 7|50l SRIAEPELC

is_hot HEJI MEE[0{ A5 BIEV} oMoz &
EHALICE Ol 2% HX| =7 MOZ & Sstn Q=X Brtste ol =8

2. OHZ2|7|o|M M4 — AWS Management ConsoleE AL 5}04 Kinesis Data Analytics OHZ 2|71 O]
Mg MAELICH AER|Y AAS OHES|H|0|M L AE2|(SOURCE_SQL_STREAM_001)2 2 Of
Zstod ofZ2AH 0| =2 FHELICE ol Z2|AH 0|2 AlZH5HH Kinesis Data Analytics 7t K|

£MoZ AED|UAAE 2|1 ofZEIF0|M L} AEZ| HZEE AFQEHLICEH

O| &0lAM= o Z2l7l|olMof| Ciall ChE ZEE AFSELICH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
"x" DOUBLE,
"y" DOUBLE,
"is_hot" VARCHAR(4),
HOTSPOTS_RESULT VARCHAR(10000)
);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT "x", "y", "is_hot", "HOTSPOTS_RESULT"
FROM TABLE (
HOTSPOTS(
CURSOR(SELECT STREAM "x", "y", "is_hot" FROM "SOURCE_SQL_STREAM_001"),
1000,
0.2,
17)
);

=7} SOURCE_SQL_STREAM_00101 Q= &S ¢, 52 tA ol Tl o|& EAdst, At
CIO|E{E & CHE OHEE[AH 0|M L AERI(DESTINATION_SQL_STREAM)O]| Rt &gFLiCt HEE
AL83to & E o Z (A 0lM LH 2AEZof| A EL|ct RhAlE B2 oHEE|70|M L
HZ Mg FESAAR,

Ol 0z i
u
-
x
|

B S o |
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u
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o
=

1201 0| ollofl= 53 AERC 2 RE| GlOEIE 2T OF IS Edists
2l70lM0] ZBHElof QALICH MHEtM ofEZIHOIM0| MAIZIO R Midsts FAaTS 8 4
Lich,

o

o> me

$0

Ol &M Ol ME(EIZ)(us-west-2)2 ALE5t0q O[248t AEZ| ol EE(F|0|MME e
Ch CHE 2I™E Ar8steE 4 0l el Z=E Yool EgfLCH

|

- 1B QI3 U B AEE MY

+ 2EHA: Kinesis Data Analytics OHZ 2|71|0]4 A4
« 3CHA: O ZE|FH|0|M &2 14

« 4EHA|: ofZE|AH0|M £ =0l

ot o B
22708

Kinesi

2|3 Amazon Kinesis Data Analytics O Z 2|7 0|2 M35t 7| ol HX] Kinesis O| O|E{
FLICH AEZ| = 5LIE o= 2|7]|0|Mo| AEE|Q AAZ TASIT IE CIE AE
nalytics7} OHZ Z|7l|0|M £242 K K|slE SXX|2 FMHELICH

"’ﬂlﬂl

> ]I°|'

0
Data
A

« 1.1EAl: Kinesis CIlO|E{ AE 2] A A

[= =]
. 1_2E|-74| AH-”- E.||:; CE ola2d /\EE‘JO-" NP

1.1EHA|: Kinesis O|O|E{ AE 2| MA

O MMo| M= CHE 2712 Kinesis Cl|O|E AEZE MderL|Ct: ExampleInputStream &
ExampleQutputStream.

Z& £ AWS CLIS(E) AH85t0d CIOIE AERIS M3t
- 2£2 AI838to{ O|o|H AERIZ dH:
1. of 212! AWS Management Console 5t https://console.aws.amazon.com/kinesis Kinesis
Z&2 gulct
2. B Fol|M Data Streams(HIO|E{ AEZ)E MEAFHLICE
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3. Kinesis AEZ! MAS MEHEL O}

| oo | I -

S NS} BRI AE
AMerLCt
4. O|™ EtHE gt=35t0{ AFE7} SHLIQI AEE
Ct.
- AWS CLIS(2) AFS

2| AHAA-
=H oo,

&35to{ HIO|E AE

« [} Kinesis create-stream AWS CLI B & M
=

ExampleOutputStream)2 MAEfLICE 0 |7i0|440]
M AERS HM5l2{H SUE WHS M-S0 AER HE

BEE LI

$ aws kinesis create-stream \
--stream-name ExampleInputStream \
--shard-count 1 \

--region us-west-2 \

--profile adminuser

$ aws kinesis create-stream \
--stream-name ExampleOutputStream \
--shard-count 1 \

--region us-west-2 \

--profile adminuser

1287 ME Bl=

O EtAH M= Python ZE
A EZof| 2HdEhct

{"x": 7.921782426109737, "y":
{"x": 0.722248626580026, "y":

8.746265312709893,
4.648868803193405,

1. Python %! pipE M=x|EfLIC
Python A x|0of #&t HE = Python HAIO|EE FEFMAIL.
pip=

= Installation2 & X HAA|

2. C}S Python ZEE AHELICE O ZEE CHSS A LICH

"is_hot":
"is_hot":

2l(ExampleInputStreamO|2t &)

2l(ExampleOQutputStreamO|2t D &)= ML

(ExampleInputStream &

AEH
5212 45| I3 A BE T ¢
Ex

ampleOutputStream =

435t ExampleInputStream

IINII}
IIYII}

AtEstod & Z=OE UXIE + UA&LICH pip AR[ol 2t HE = pip & AHOIEO| R
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« (X, Y) BH o{EI7to &R A

Y

= Mo
0z
0%
o
A
n

« ZF SEATIOICH 1,000 Q1E MEE Mg LCt ol ZRIEO|A 20% 7t AT Fof| EE{AH
ELICH LM K= A 32t Lol 2 elz2 d-dELIcH
« put-record B2 JSON HIZEE AEZlof| & MEhL|ct
/A Important
ol o= F5te] AWS AtZ4 ZH0| Z&E|o] Qo= 2 o] Ttelg B Mo YR =35t
x| Ot A2,

import json

from pprint import pprint
import random

import time

import boto3

STREAM_NAME = "ExampleInputStream"

def get_hotspot(field, spot_size):
hotspot = {
"left": field["left"] + random.random() * (field["width"] - spot_size),
"width": spot_size,
"top": field["top"] + random.random() * (field["height"] - spot_size),
"height": spot_size,
}

return hotspot

def get_record(field, hotspot, hotspot_weight):
rectangle = hotspot if random.random() < hotspot_weight else field
point = {
"x": rectangle["left"] + random.random() * rectangle["width"],
"y": rectangle["top"] + random.random() * rectangle["height"],
"is_hot": "Y" if rectangle is hotspot else "N",

}

return {"Data": json.dumps(point), "PartitionKey": "partition_key"}

of: AT A X 239



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA

SQL 7He R} oL A

def generate(

if __name__ == "__main__":

CHS EHA

stream_name, field, hotspot_size, hotspot_weight, batch_size, kinesis_client

Generates points used as input to a hotspot detection algorithm.
With probability hotspot_weight (20%), a point is drawn from the hotspot;
otherwise, it is drawn from the base field. The location of the hotspot
changes for every 1000 points generated.
points_generated = 0
hotspot = None
while True:

if points_generated % 1000 == 0:

hotspot = get_hotspot(field, hotspot_size)
records = [

get_record(field, hotspot, hotspot_weight) for _ in range(batch_size)

]

points_generated += len(records)

pprint(records)

kinesis_client.put_records(StreamName=stream_name, Records=records)

time.sleep(0.1)

generate(
stream_name=STREAM_NAME,
field={"left": @, "width": 10, "top": @, "height": 103},
hotspot_size=1,
hotspot_weight=0.2,
batch_size=10,
kinesis_client=boto3.client("kinesis"),

2EHA|: Kinesis Data Analytics OHZ 2|71 0| A A
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2EHA|: Kinesis Data Analytics OHZ 2|7 0| 2 A

o

ATEof| MMoi| M CH2 I ZH0] Kinesis Data Analytics OHZ 2|71|0|MH 2 M gtL|Ct:

« 1EAIM 2EE|Y 242 HEE Kinesis OB 2ERIZ AHSStE 5 o E2[7H0|M &g 4
grLich.
=

« AWS Management Console0i| A M| S El ofEE|7{|0|M T EE AMAEFLICH
ofZ (7ol E MMete LH

1. AEHSH7| 244 (EHA 3.1: ofZE[FH|0|M BHE 7| & X) 9] 1, 2, 3EHA|0]| [TF2} Kinesis Data Analytics
oHE 2|7 0| M *Z L|Ct,

AL FENMCIEE AR LCH

« the section called “1EtAH|: AEZ] MA” MMM MM AER|Y AAE X|™HELICE

o
. 2&olM A7I0HE R53 OlF A7|0HE BEFLICH x ¥y REO| DOUBLER AHE|T
IS_HOT & 7% 0| VARCHARE M7 T|o{oF & LLC}.

2. CHS oiEEl7olM ZEE ALSELICHO| ZEE SAtetod sQL HET|o| E20{&E =+ U&LIDH).

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
"x" DOUBLE,
"y" DOUBLE,
"is_hot" VARCHAR(4),
HOTSPOTS_RESULT VARCHAR(10000)
);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT "x", "y", "is_hot", "HOTSPOTS_RESULT"
FROM TABLE (
HOTSPOTS(
CURSOR(SELECT STREAM "x", "y", "is_hot" FROM "SOURCE_SQL_STREAM_001"),
1000,
0.2,
17)
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v {
ROWTIME X y is_hot HOTSPOTS_RESULT {
<
2018-03-19 20:19:20.298  3.2902233757560313 1.1460673734716675 N {"hotspots™:[{"density":159.34972933221212,"minValues".[0.4791038226753084,6.8274746613580275],"maxValues™[1.142036836 1171 7970‘32530304(!
2018-03-19 20:19:21.313  9.758694911135013 9.66632832516424 N {"hotspots™:[{"density":180.8921951354484 "minValues":[0.6623354726891375,6.8274746613580275] "maxValues"[1.142036836117179,7.09253030402 )
2018-03-1920:19:21.313  8.986657300548824 3.558000293320571 N {"hotspots™:[{"density":180.8921951354484, "minValues":[0.6623354726891375,6.8274746613580275] "maxValues":[1.142036836117179,7.0925303040% !
2018-03-1920:19:21.313  5.193048038272014 4.94448855569874 Y {"hotspots™:[{"density"-180.8921951354484 "minValues":[0.6623354726891375,6.8274746613580275] "maxValues"[1.142036836117179,7.0925303040%
B I I I T PR T
(=)
Ct= EA
- o= =24 M
3EHA: oEE2|70|M £E34 1
CtAl: ol Z2[7o|M &3
St II| CE o =|. :| | [m]
O| Ao gt A3 0d|ofl A Amazon Kinesis Data Analytics OHZ Z|71|0|M ZEE ERE10{ AEE[Y &
HEl =ZQ SFATHS 75 |E M42 zrzto|| A &erstct
QETE E.u.AﬁAE E7=| -I—°E|=|TE —|—|O'|7'|EO|=|L—E-.
IL = = H H
O|M| o= 2| 0| L AEZIM Q|8 =X X|Q! EE CHE Kinesis CI0|E{ AE 2]

=
(ExampleOutputStream)2 2 | EZ|70|M At E B = J&LICH JHCIE AT HFE &
MEtD SHAT S|Eof CHEF MAE A E HEE = U&LICH Ol o EEIAO|ME TS & ESto] &

o = A 2
22 OhE + U&LICHL

ofE2|7 0| EE FHotcdH

1. https://console.aws.amazon.com/kinesisanalyticsOll A Kinesis Data Analytics £ & L|C}.

2. SQL HE7|o|M [Destination]2 =85t 7Lt of = 2|7 0|44 CHA|E =0 A [Add a destination]S M
EHSFL|CH.
3. Add a destination(CH& &4 F7}) H| 0| X|0f| A Select from your streams(Lt2| AE 204 A MEH)S

MERSHLICH O3 CFS o™ MIMoi| M 2448 ExampleOutputStream 2AE 22 MEHSHL|CE

O|X| oHEZ|Z|0|M L} AE 2| DESTINATION_SQL_STREAMO oHZE|FH|0|M0| 2t M5t ZE &l

3 E & Amazon Kinesis Data Analytics7t R X|5t= 2| CHa 0| MEE|IR{&LICEH
4, MEiMo=Z ExampleOutputStream AERIZ EL—IE-IE'_F o 2l2 ELH AWS Lambda =5 &
THE = UELICH AFAIE LI 2 Lambda B8 E3O =2 A8 EHHE FXRSIYAIR. 4EA:
OHZ 2|7 0|M &£21 2 2lof M B CHZ Kinesis Data Analytics 7| 2|F S X X|2l Kinesis AE &

An
ExampleOutputStreamol 7|§5t= B|ZEE AEE = JU&LICH
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ACHA|: O Z 2|70l &3 &0l

24 &t 0|

= =

4ACH7A|: o Z 2|7 o] M

IIH)|I

kAT of o] o]t MMoi M Scalable Vector Graphics(SVG) Mo{0lM StAT HEE EAISHE 2 ofE
2/ o|ME M- LCH
1. COFE 2HIXE 7t% index.htmlO|2te Tt e MMEFLICH

<!doctype html>

<html lang=en>

<head>
<meta charset=utf-8>
<title>hotspots viewer</title>

<style>

#tvisualization {
display: block;
margin: auto;

}

.point {
opacity: 0.2;
}

.hot {
fill: red;

.cold {
fill: blue;

.hotspot {
stroke: black;
stroke-opacity: 0.8;
stroke-width: 1;
fill: none;
}
</style>
<script src="https://sdk.amazonaws.com/js/aws-sdk-2.202.0.min.js"></script>
<script src="https://d3js.org/d3.v4.min.js"></script>
</head>
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<body>

<svg id="visualization" width="600" height="600"></svg>
<script src="hotspots_viewer.js"></script>

</body>

</html>

HZ 0| hotspots_viewer.js?l S8 CIHEZl0| COHS LISS E& 8 oS MggrL(ch x|
o o

P
o
ST H0 XE 5T U EH AEE FES LUHHFLICH

// Visualize example output from the Kinesis Analytics hotspot detection algorithm.
// This script assumes that the output stream has a single shard.

// Modify this section to reflect your AWS configuration

var awsRegion = "", // The where your Kinesis Analytics application is
configured.
accessKeyId = "", // Your Access Key ID
secretAccessKey = "", // Your Secret Access Key
outputStream = ""; // The name of the Kinesis Stream where the output from

the HOTSPOTS function is being written

// The variables in this section should reflect way input data was generated and
the parameters that the HOTSPOTS

// function was called with.

var windowSize = 1000, // The window size used for hotspot detection
minimumDensity = 40, // A filter applied to returned hotspots before

visualization
xRange = [@, 10], // The range of values to display on the x-axis
yRange = [0, 10]; // The range of values to display on the y-axis

111177777777 77777/77/7777/7////7777/7/7//777/7/7//7/7/7////7//7//7//7//7777/77/7/77/77//77/7/7777/7777
// D3 setup

L111777777777777777777777777777777777777777777777777777777777777777777777777777777777/77777

var svg = d3.select("svg"),
margin = {"top": 20, "right": 20, "bottom": 20, "left": 20},
graphWidth = +svg.attr("width") - margin.left - margin.right,
graphHeight = +svg.attr("height") - margin.top - margin.bottom;

// Return the linear function that maps the segment [a, b] to the segment [c, d].
function linearScale(a, b, c, d) {

var m = (d - ¢) / (b - a);

return function(x) {
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return ¢ + m * (x - a);

};

// helper functions to extract the x-value from a stream record and scale it for
output
var xValue = function(r) { return r.x; 1},
xScale = linearScale(xRange[@], xRange[l], @, graphwidth),
xMap = function(r) { return xScale(xValue(r)); };

// helper functions to extract the y-value from a stream record and scale it for
output
var yValue = function(r) { return r.y; 3},
yScale = linearScale(yRange[@], yRange[l], ©, graphHeight),
yMap = function(r) { return yScale(yValue(r)); };

// a helper function that assigns a CSS class to a point based on whether it was
generated as part of a hotspot

var classMap = function(r) { return r.is_hot == "Y" ? "point hot" : "point
cold"; };

var g = svg.append("g")
.attr("transform", "translate(" + margin.left + "," + margin.top + ")");

function update(records, hotspots) {

var points = g.selectAll("circle")
.data(records, function(r) { return r.datalIndex; });

points.enter().append("circle")
.attr("class", classMap)
.attr("r", 3)
.attr("cx", xMap)
.attr("cy", yMap);

points.exit().remove();

if (hotspots) {
var boxes = g.selectAll("rect").data(hotspots);

boxes.enter().append("rect")
.merge(boxes)
.attr("class", "hotspot")
.attr("x", function(h) { return xScale(h.minValues[@]); 1})
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.attr("y", function(h) { return yScale(h.minValues[1]); })

.attr("width", function(h) { return xScale(h.maxValues[0]) -
xScale(h.minValues[@]); })

.attr("height", function(h) { return yScale(h.maxValues[1]) -
yScale(h.minValues[1]); });

boxes.exit().remove();

[1117717777777777777777777777777/77777777777/77777777777777/7777777777/77//7777777777/77/7/77777
// Use the AWS SDK to pull output records from Kinesis and update the visualization

L111777777777777777777777777777777777777777777777777777777777777777/77777777777777777/77777

var kinesis = new AWS.Kinesis({
"region": awsRegion,
"accessKeyId": accessKeylId,
"secretAccessKey": secretAccessKey

1)
var textDecoder = new TextDecoder("utf-8");

// Decode an output record into an object and assign it an index value
function decodeRecord(record, recordIndex) {

var record = JSON.parse(textDecoder.decode(record.Data));

var hotspots_result = JSON.parse(record.HOTSPOTS_RESULT);

record.hotspots = hotspots_result.hotspots

.filter(function(hotspot) { return hotspot.density >= minimumDensity});
record.index = recordIndex
return record;

// Fetch a new records from the shard iterator, append them to records, and update
the visualization
function getRecordsAndUpdateVisualization(shardIterator, records, lastRecordIndex)
{
kinesis.getRecords({
"ShardIterator": shardIterator
}, function(err, data) {

if (err) {
console.log(err, err.stack);
return;

}
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var newRecords = data.Records.map(function(raw) { return decodeRecord(raw,
++lastRecordIndex); 1});
newRecords.forEach(function(record) { records.push(recorxd); 1});

var hotspots = null;
if (newRecords.length > @) {
hotspots = newRecords[newRecords.length - 1].hotspots;

while (records.length > windowSize) {
records.shift();

update(records, hotspots);

getRecordsAndUpdateVisualization(data.NextShardIterator, records,
lastRecordIndex);

1)

// Get a shard iterator for the output stream and begin updating the visualization.

Note that this script will only
// read records from the first shard in the stream.
function init() {
kinesis.describeStream({
"StreamName": outputStream
}, function(err, data) {
if (err) {
console.log(err, err.stack);
retuzrn;

var shardId = data.StreamDescription.Shards[@].ShardId;

kinesis.getShardIterator({
"StreamName": outputStream,
"ShardId": shardId,
"ShardIteratorType": "LATEST"
}, function(err, data) {
if (err) {
console.log(err, err.stack);
return;

}
getRecordsAndUpdateVisualization(data.ShardIterator, [], 0);
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)
1)
}
// Start the visualization
init();
3. A B A Hml MMO| python ZIEE Sall &l HEtX0|M index.htmlE ¥uLCt. CtS1 2
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O=||: ol EI ELI ‘IT
Ol MMoME 3l & 2FE AFB35HE Kinesis Data Analytics O Z 2[70|M 0| & M S EHLict. Zf of
0= Kinesis Data Analytics OHZE2|7{|0|ME M L EHAEN =20| &= BAYE X&) I =EE XS
ghlct.

=

|

. Ofl: ZHEFEH 23 A

. o ZHE A M

- Of: oHEZ|ZO|MH | F AEF] B

Ol Kinesis Data Analytics OHZ 2|7 0| Mof| M= CIE AE R0l CH5H AAEl ol E 2|70 LY 2o
oM HEI7t IS o = MAELICH XMEH ME2 0I5 F | MME FERSAAR

Uo|o| Ao 1%ECt 2 F7I HES E0l= B2, T A2 E CHE o E2(AH 0| L AEZ]of| £ E
LICt AlgolMd ZOE 2|F chi ol RXISHES ofE2|7H0|M £ 7 HE = JagUct. J-H CHS
ZAME FIIZ TAME £ U&LICH 02 £0{ AWS Lambda &4+ 5 AIE6t0d B|ZEE &2lstn L&
2 Bd = A&t

1. Kinesis Data Analytics A|%f5t7|ofl MHE CHE 241 o E2[7 0|

2. Kinesis Data Analytics2| SQL HZ! 7|0l M ofZE|AH 0| ZEE CIS2Z Hi

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"
(ticker_symbol VARCHAR(4),

sector VARCHAR(12),
change DOUBLE,
price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, sector, change, price
FROM "SOURCE_SQL_STREAM_001"
WHERE (ABS(Change / (Price - Change)) * 100) > 1;
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OHEC|H 0| T EQ| SELECT E2 1% ELCH 2 71 #H4&0i CHSH SOURCE_SQL_STREAM_0012|
S WEEELICH OHCHS HEE AE35I0{ CHE oHECIFHI0IM L AEE
DESTINATION_SQL_STREAMO] O|2{8t & AQUELICI HEZE AIE35t0{ 2 O E 2|7
AE2lof Aelste diei2 MOdst= Al o

HESUAL.

|4 LA

10
=1oi| 2Heh XbAMlEE P2 ol EE|70|M A E MME

r>-

3. [Save and run SQL]Z MEHEFLIC

4. CHAFZ F7HErLICE ol A sled™ SQL HEA 7|0 M CHAF F=A EHg MEHSHI{LE ofZ 2|7 0]M Al
2 M2 Ho|X|0oflAH Add a destination(CH& F7HE MESEHL|CH

a. SQLHE7Z[MM CHa =4 B2 MEHEH CH Connect to a destination(CHAH0f| @478)2 MEHF
L|C}.

Connect to destination(CH 201 2173) H| 0| X[04|A{ Create New(A 2 MA)E MEHFHL|CE
b. [Go to Kinesis Streams]& ME{gFL|C}.

c. Amazon Kinesis Data Streams & 0| M AFE7} 5HLER!I ME 2 Kinesis AE &2 M grL|CH
(0d: gs-destination). & AEf7L [ACTIVE]Z} & W77k X| Z[CHRIL C.

d. Kinesis Data Analytics

==
— A
242 S0l7HAI2. Connect to destination(CH 401l ©473) T O| X[ o]
A—I OI-A-l AHA—|o|- AEEI% E_|

L|C}.

=4
=
A

_l

—

el

AEZO| EAIEX| Gt HO|X|E Mz TEILICH

e. [Save and continue]& ME4{EFLICH,

Olx| 2|5 SHX|Q! Kinesis CllO|E| AEZ 0| M7I2 M Kinesis Data AnalyticsO| O Z 2[#| 0| LY
AEZo| ojE2|7o|M £ RISFLICH

5. Ac|.>| -Iél_ Kinesis éEEmlg EL'E‘I ol'_|_ Lambda I%ZII- % Ez.;_ AWS Lambda 3'_ %% —_I'LAC-JEI-L“:"
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ZEE LE ofEEFHoldE WdstEdH

1. Kinesis Data Analytics A% 3l 7| 2d& 0l MEEl CHE Kinesis Data Analytics O Z 2(71|0|MH2 M
gt
2. Kinesis Data Analytics2| SQL HE 7|0l ofZ2[AH 0| ZEE CIF 22 HiELCH

CREATE OR REPLACE STREAM "CHANGE_STREAM"
(ticker_symbol VARCHAR(4),

sector VARCHAR(12),
change DOUBLE,
price DOUBLE);

CREATE OR REPLACE PUMP '"change_pump" AS
INSERT INTO "CHANGE_STREAM"
SELECT STREAM ticker_symbol, sector, change, price
FROM "SOURCE_SQL_STREAM_001"
WHERE (ABS(Change / (Price - Change)) * 100) > 1;

-- ** Trigger Count and Limit **

-- Counts "triggers" or those values that evaluated true against the previous where
clause

-- Then provides its own limit on the number of triggers per hour per ticker symbol
to what

-- is specified in the WHERE clause

CREATE OR REPLACE STREAM TRIGGER_COUNT_STREAM (
ticker_symbol VARCHAR(4),
change REAL,
trigger_count INTEGER);

CREATE OR REPLACE PUMP trigger_count_pump AS INSERT INTO TRIGGER_COUNT_STREAM
SELECT STREAM ticker_symbol, change, trigger_count
FROM (
SELECT STREAM ticker_symbol, change, COUNT(*) OVER W1l as trigger_count
FROM "CHANGE_STREAM"
--window to perform aggregations over last minute to keep track of triggers
WINDOW W1 AS (PARTITION BY ticker_symbol RANGE INTERVAL 'l1' MINUTE PRECEDING)

)
WHERE trigger_count >= 1;

OfZ2|7|0|44 I EQ| SELECTEO0| SOURCE_SQL_STREAM_0010{A F7} ¥H4s50| 1% ECt 2 g
ZIE{2l5t0d HEZ & AIR35104 EE CHE o Z2|AH|0|M L AE R CHANGE_STREAMOY| AF I8t}

[
I


https://docs.aws.amazon.com/kinesisanalytics/latest/dev/get-started-exercise.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

JHCIS ofZ2|AH o|Me =X El 2210 CHSH TRIGGER_COUNT_STREAMO|ZIE F tHmf AEZ]
£ MMELICH F B 2l dIZE7 HE ot e 2 AU S s fFIERMH BZEE M
EH5to] 120) A E|AHY 5tLte| fZED AEZ| BHME|E 2 B},

3. [Save and run SQL]2S MEHEILICY.

2| ol Cl2 1 H|xe AEZIE TRIGGER_COUNT_STREAMO|| &23&tL|C}.

! i
ROWTIME TICKER_SYMEBOL CHANGE TRIGGER_COUNT %
2018-01-08 22:59:15.742 ASD 177 1 J

i
2018-01-08 22:59:15.742 ASD 177 1 1
2018-01-08 22:59:20.732 DFT -3.16 1 }
2018-01-08 22:59:35.775 1OP -1.88 1 ¢
e —— N L e bt - R R R R ‘-J

of: ofZ2|7H 0ol L @7 AEZ] B M
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ZELICH OHE 1A O1M0| #EIE 4 9= B2 BF 0| 2F AERCR MSTLICH ZAME 9IsH @
% AE2 ClOIEE 9l CHo| RXIsHE 22 DEE £ AALICH

-

Kinesis Data Analytics A|ZF517| @1&0i A El CHE Kinesis Data Analytics OfZ 2|71 0|2 A4
grLct.
=]
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3.

A7 g e 8o ™ AH™Ho| o2 AE2|(kinesis-analytics-demo-stream)O| US
ZdRIL|CH Connect to source(2A01 ©173) HO|X|0f|Af O| |2 AERIS ME4FLICEH

Kinesis Data AnalyticsO| |2 AEZ|0| M ME S F|5to{ ME ofZ2[AH 0| L iz AEZ o
CHEE AZ|O0FE S FELICH 24 9| [Formatted stream sample] B10IM S FE A 7|0t MZ OO

EHE folg = AU&LCh

OScz A7|0HE BHEstn d REE w0 18 B 27 E FI7HELICH Edit schema(£ 7|

Of ME)E MEdFLCH

TICKER_SYMBOL & &€ VARCHAR(4)O|A INTEGERZ A& L|C}.

MYE ol EEA oM L AF|OtS| F ®

OlM L AERICE H|O|EHE 7t 2 &= Si&LIch CHal

[Save schema]& MEHEILICY.

[Refresh schema samples]& AEHEfL|C}.

[Formatted stream] 2 Z0i & 0| iCt= Mol Rt &AL, 2 2{L} [Error stream] BHOIMH=E 27/
=

A

=
HIAIX|Q & 7H Cll0|E{& 204 ELICE. [Error stream] B0 MHE OHZE|Z0|MH LH 2F AERISZ
M&E HIoO|HE 2o ELICH

G OlolH f82 ¥HE [ = 0| Kinesis Data Analytics7t OHZ2(7|0|4 L] 2] AEZIo|M O

£ HER7
O|HE 7tXE + Qi&LICH CHA CIO|EE 2 F 2ERCZ MERSLICH

09 E LIF7| 27 F7}

O] &M= ofEZE2|7AH 0| T EE UCl0|ESI0] HEIY @ F (022 LIF7()E FIIE
of ML AEEZ]

L|Ct. Amazon Kinesis Data Analytics= &% Z1ME 2404 & ofZ 2|7 0|4
AIDESTINATION_SQL_STREAM OHZZ|AH|O|M L @ F AEGo 2 AL &g MEFLIct

Kinesis Data Analytics A|ZF35l7| ¢1&0i A El CHE Kinesis Data Analytics OHZ 2|7 0|42 44
grLct
=] .

Ct=2 1 ZH 0| [Real-time analytics] B0l ZTHE & Qg LY.

Sour

OHE 2|70l ZEM|AM SELECT 2 UOI0|ESI04 022 LI+7I|8 FIHELICE. of:

MO

SELECT STREAM ticker_symbol, sector, change, (price / ©) as ProblemColumn
FROM "SOURCE_SQL_STREAM_001"
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WHERE sector SIMILAR TO 'S%TECH%';

3. OHEZ[7olME A-ELICH

092 Lt57| HEIY 277} 2 A5t 7| f20i Z21HS DESTINATION_SQL_STREAMO]| & A45}
X| &£ 11 Kinesis Data Analytics= &2 OHEZ|7|0|M L 2F AEZ S E MEFLICE Realtime
analytics(&A|ZF 2A0) MM 27 AERS MENFH o EE2(70|M L 27 AEZIHMH 2 =
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Amazon Kinesis Data Analytics for SQL O Z 2|7 0|0l A 2] .| O]
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JSON

"Version":"2012-10-17",
"Statement": [
{
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"Effect": "Allow",
"Principal": {
"Sexvice": "kinesisanalytics.amazonaws.com"

3,

"Action": "sts:AssumeRole"

IAM 2382 24445104 Amazon Kinesis Data AnalyticsO| O Z 2|7 0| M| AEE|U AAE QT & A
StedH, sHE e47| Zhdod| Ciet HEHE S odsHok & LICH AA(0d: Kinesis 2AE 2! EE= Firehose T1&
AER = Amazon S3 HZI Q| & & AA)0f M2 CHEat 22 HEt D™ME Hdde = U&L .
Kinesis 2E B ¢E & U= HEH YA
JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "ReadInputKinesis",
"Effect": "Allow",
"Action": [
"kinesis:DescribeStream",
"kinesis:GetShardIterator",
"kinesis:GetRecords",
"kinesis:ListShards"
]I
"Resource": [
"arn:aws:kinesis:us-east-1:123456789012:stream/inputStreamName"
]
}
]
}
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Firehose 148 AEZIZ 2|2 &= = HE HA

JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "ReadInputFirehose",
"Effect": "Allow",
"Action": [
"firehose:DescribeDeliveryStream",
"firehose:Get*"
]I
"Resource": [
"arn:aws:firehose:us-
east-1:123456789012:deliverystream/inputFirehoseName"
]
}
]
}
(@ Note

firehose:Get* 82 Kinesis Data Analytics7} AEZI0]| HMHASHE O| AHS5HE LIE &

[ |
XS LIEFYLIC}. Firehose M4 AEZloll= HEZ| MIXF7F eiaL|Ct

SYEC SN

O Z Z|7l0|M &2 T 0l M Amazon Kinesis Data Analytics7} 21F SX{X|of| E24E &t
Hitle 49, chsol M2 1AM 8ol fo43loF gLt

"Version":"2012-10-17",
"Statement": [
{
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"Sid": "WriteOutputKinesis",
"Effect": "Allow",

"Action": [
"kinesis:DescribeStream",

"kinesis:PutRecoxd",
"kinesis:PutRecords"

1,

"Resource": [
"arn:aws:kinesis:us-east-1:123456789012:stream/output-stream-

name"'

Firehose 71& A|AEIO]| CHE AL 7| FEH ZAH

JSON

"Version":"2012-10-17",

"Statement": [
{

"Sid": "WriteOutputFirehose",
"Effect": "Allow",

"Action": [
"firehose:DescribeDeliveryStream",

"firehose:PutRecoxd",
"firehose:PutRecoxrdBatch"

1,

"Resource": [
"arn:aws:firehose:us-east-1:123456789012:deliverystream/output-

firehose-name"
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JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"s3:Get*",
"s3:List*"
]I
"Resource": "*"
}
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https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_CreateApplication.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_AddApplicationInput.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_DeleteApplication.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_DiscoverInputSchema.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_condition-keys.html#condition-keys-sourcearn
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_condition-keys.html#condition-keys-sourceaccount
https://console.aws.amazon.com/iam/
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JSON

"Version":"2012-10-17",
"Statement": [
{
"Effect":"Allow",
"Principal":{
"Sexvice":"kinesisanalytics.amazonaws.com"
},
"Action":"sts:AssumeRole",
"Condition":{
"StringEquals": {
"aws :SourceAccount'":"Account ID"
}I
"ArnEquals":{
"aws:SourceArn'":"arn:aws:kinesisanalytics:us-
east-1:123456789012:application/my-app"
}
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JSON

"Vexrsion":"2012-10-17",
"Statement": [
{
"Sid": "Stmt1473028104000",
"Effect": "Allow",
"Action": [
"kinesisanalytics:CreateApplication”

]I

"Resource": [

Mg
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"Version":"2012-10-17",
"Statement": [
{
"Sid": "Stmtl1l473028104000",
"Effect": "Allow",
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"Action": [
"kinesisanalytics:CreateApplication”

1,

"Resource": [
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JSON

"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"kinesis:CreateStream",
"kinesis:DeleteStream",
"kinesis:DescribeStxream",
"kinesis:ListStreams",
"kinesis:PutRecord",
"kinesis:PutRecords"
]I

"Resource": "*"

"Effect": "Allow",

"Action": [
"firehose:DescribeDeliveryStream",
"firehose:ListDeliveryStreams"

1,

"Resource": "*"

"Effect": "Allow",

"Action": [
"cloudwatch:GetMetricStatistics",
"cloudwatch:ListMetrics"

1,

"Resource": "*"

"Effect": "Allow",
"Action": "logs:GetLogEvents",
"Resouxce": "*"

"Effect": "Allow",

"Action": [
"iam:ListPolicyVersions",
"iam:ListRoles"
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1,

"Resource": "*"
},
{

"Effect": "Allow",

"Action": "iam:PassRole",

"Resource": "arn:aws:iam::*:role/service-role/role-name"
}

EtH 3: o EC|F0|M S5 G L MF Y& g7 HEH2 ALE XA F0d

CHS M2 AERIA Che el HetE Fo{gf L.

AEXE7L O ZE|FH0IME BB S e & QT E Sl kinesisanalytics:ListApplications
Xtdof CHEt HBt Ol= MH|A =& API 2&0|7| I{E0] Resource {22 ""& X|™HELICH

- 2lo|o| ofE 2|70 Mof| CHiEt HEE &EE = JULH st
kinesisanalytics:DescribeApplication Zfi0]
Ol M2 E At&Xtof|H F=7tHgLct.

JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"kinesisanalytics:ListApplications"
]I
"Resource": "*"
}I
{

"Effect": "Allow",
"Action": [
"kinesisanalytics:DescribeApplication"

1,
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"Resource": "arn:aws:kinesisanalytics:us-
east-1:123456789012:application/*"
}

e

AEX R BBz &0l 23¢2l5t04 o|2{8F HErS & QlgfLct
EtA 4: £ ol ZE|F0|ME ARE =+ UE HEFE ALS KGOl A Fod

AEXE7E 7| E ofEE|ZH0|M B SHLEE AEE = U S2{H CHS YA S AL Xtof| Al A2 gL
Ch. O] M2 kinesisanalytics:StartApplication Xdof Cigt HetE M3 ELICH A D,
AWS Z|™ & o E2|7H0|M O|§ 2 XMB5tod HAE d|o|EsHoF gfLIC

_'_

JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"kinesisanalytics:StartApplication"
1,
"Resource": "arn:aws:kinesisanalytics:us-
east-1:123456789012:application/application-name"
}

Bt 5: o Z 2|7 0| & HEFE AE XA F0d

A-EXt7L o EE|70|ME HEtTF otcdH Chs HHME AASKIAH A2 & JU&LICH ALEXE7E

o
OfZ2|7|0|M O|FE XIFY = JUTF(MEtM oi] ofEE|F0|ME HEE = JULF) EHE ool
EstT AWS 2™, AE ID & MER7E HIdE 54 ol ZE2(70]M 0|F == ™"E MSsHok g LICt.

JSON
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"Version":"2012-10-17",
"Statement": [

{
"Sid": "Stmt1l473028104000",
"Effect": "Allow",
"Action": [
"kinesisanalytics:CreateApplication”
]I
"Resource": [
wxn
]
}I
{

"Effect": "Allow",

"Action": [
"kinesisanalytics:StartApplication",
"kinesisanalytics:UpdateApplication"”,
"kinesisanalytics:AddApplicationInput"”,
"kinesisanalytics:AddApplicationOutput"

]I

"Resource": "arn:aws:kinesisanalytics:us-

east-1:123456789012:application/application-name"
}

Et7H| 6: Lambda AF™ 2| AFR TEHE ol Z 2|7 0|0 § 0

OHZ 2|70l A Lambda AHH MEIE MESIES 518 stedH Chs HHY

{
"Sid": "UselLambdaFunction",
"Effect": "Allow",
"Action": [

"lambda:InvokeFunction",
"lambda:GetFunctionConfiguration"

]I

"Resource": "<FunctionARN>"

A 7[8 EA(IAM HE) AL
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(® Note
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kinesisanalytics:AddApplicationInput).

AP 2! Zredof CHEt Ea et
Amazon RDS API & ZFdoi| CHet B4 Tt

API| Ze4:AddApplicationinput

& kinesisanalytics:AddApplicationInput

arn:aws:kinesisanalytics: region:accountId:application/application-
name
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GetApplicationState
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"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Principal": {
"Sexvice": "kinesisanalytics.amazonaws.com"
},
"Action": "sts:AssumeRole"
}
]
}
Het

2| AA M CloudWatcholl 21 O|HE 24 HEHE ol Z 2|7 0|MH0f| £045t2{H CHS IAM TEH H3H

£ AFSELICH

JSON

"Version":"2012-10-17",
"Statement": [

{
"Sid": "Stmt0123456789000",

"Effect": "Allow",
"Action": [

"logs:PutLogEvents"
1,

"Resource": [
"arn:aws:logs:us-east-1:123456789012:10g-group:my-log-group:log-

stream:my-log-stream*"

1

T OR BLIEY 7}

CHS APl 242

&8l CloudWatch 21 SME &t = 7|E o E2|7H o] Mo FIt6tHLE 7| & o E
2l7ilo]Mof CHE 2
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34XH, APl S AL 5HHE & 7H2| CloudWatch 21
LICH 242 E8{AE CloudWatch 21 M2 F7¢

ne mo

ME ol ZEIFH 0|0l FIHeE = U&
REL

OZ2|AH 0| MAS Al CloudWatch 21 SM F7}

CIS ZE o= ol Z2|70|ME MM Al CreateApplication XS AF&3H04 CloudWatch 21 &
Mg F7l5tE W2 204 ELICH Create_Applicationol CHSF XEAM|IBH ARH2 CreateApplication
Mg BT AR
{
"ApplicationCode": "<The SQL code the new application will run on the input
stream>",
"ApplicationDescription": "<A friendly description for the new application>",
"ApplicationName": "<The name for the new application>",
"Inputs": [ ... 1],
"Outputs": [ ... 1,

"CloudWatchLoggingOptions": [{

"LogStreamARN": "<Amazon Resource Name (ARN) of the CloudWatch log stream to add
to the new application>",

"RoleARN": "<ARN of the role to use to access the log>"
]
}

7|& ol Z2|7{|0|M0 CloudWatch 21 M F7}

CH2 Z £ of= AddApplicationCloudWatchLoggingOption S AIE
&tod 7|& o Z2|7il0|AM0ll CloudWatch 211 SME F715tE ¢HE 20 &
LICt. AddApplicationCloudWatchLoggingOptionoil CHEF REAMIEH HE =
AddApplicationCloudWatchLoggingOption MM & & X 3IMIL.

{
"ApplicationName": "<Name of the application to add the log option to>",
"CloudWatchLoggingOption": {
"LogStreamARN": "<ARN of the log stream to add to the application>",
"RoleARN": "<ARN of the role to use to access the log>"
1,
"CurrentApplicationVersionId": <Version of the application to add the log to>
}
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7|Z& CloudWatch 21 M 0|
CH2 ZE ofE UpdateApplication XS AL

|Ct. UpdateApplicationOi CHE

= 3c 5104 7|& CloudWatch 21
2 H0{i & AME HE =

SME st Y'Y
O L

UpdateApplication M4 Zt

"ApplicationName": "<Name of the application to update the log option for>"
"ApplicationUpdate": {

"CloudWatchLoggingOptionUpdates": [
{

"CloudwWatchLoggingOptionId":
"LogStreamARNUpdate":

"<ID of the logging option to modify>"
"RoleARNUpdate":

"<ARN of the new log stream to use>"

"<ARN of the new role to use to access the log stream>"

]I
iy

"CurrentApplicationVersionId"

<ID of the application version to modify>

OHZ 2|7 0| A0f| M CloudWatch 21 &4 At

CHE ZE o= DeleteApplicationCloudWatchlLoggingOption ¢4
£ M8350{ 7|E CloudWatch 211 SM2 AXStE LEg 20 &

ELct.
DeleteApplicationCloudWatchLoggingOptiono CHEH REAIBH HE
DeleteApplicationCloudWatchLoggingOption

—

—4
MME HZsHM .

"ApplicationName": "<Name of application to delete log option from>"
"CloudwWatchLoggingOptionId":

from>

"<ID of the application log option to delete>",
"CurrentApplicationVersionId": <Version of the application to delete the log
}

option
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Ty eR

ChE dMoMHE X FEE oiE2|7loldez
AU YHS KhAlS| otEZU& LIt
LF HAIX| &4
ofE2|7o|M 71 270 ola WHElE
{
"applicationARN": "string",
"applicationVersionld": integer,
"messageType": "ERROR",
"message": "string",
"inputId": "string",
"referenceId": "string",
"errorCode": "string"
"messageSchemaVersion": "integer",
}

2 F HAlxle] EEolE=E O H

AMAMM=2
S o=

 applicationARN: OiZ 2|7 0|M

Mole @F

2ot ZzetELch

2|8t Amazon E|lAA O|E

£ Amazon CloudWatch LogsHAl =

(ARN)(0H:

arn:aws:kinesisanalytics:us-east-1:112233445566:application/sampleApp)

- applicationVersionld: 27/ &4
MME BT AAL.

- messageType: HIA|X| R&. FXH HIAIX]|

- message: 2LF 9| &M HE.

There is a problem related to the configuration of your input.

#&Lch

A2l o Z (71 0] HH RHAl|EH

2342 ERROR7} &2
o€ EH CI=1t

MOd=
=2 O L-

ApplicationDetall

2B LICH.

Please check that the

resource exists, the role has the correct permissions to access the resource and

that Kinesis Analytics can assume the role provided.

 inputId: OEE(F 0|4 =3t
EFLICH referenceld7t EXHEHE &4
DescribeApplication M/M& 2

=
=
2|7 0|M 3

ol Zt2 aiE =0l LR/ ol el F<ogk Lt
1I" O| gkol LIEFLEX| Sk & LICH RbA[EF dE2

« referenceld: OHZ ZE ClolH aat #tHENID. O] gf2 e 2471 2F 9| #Helel
A0t LIEHE LICE inputIdZt E/Mst= d<ol= Of 40| LIEtLEX| i & LTt REAIBH AEH2
DescribeApplication M2 & XA AIQ
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- errorCode: 27 9| &%}, O] IDE InputError 2t ReferenceDataError 04 otLtILICEH

« messageSchemaVersion: A A7|0F HHAE X[|™st= U= 1). O] 2fE Sdll 2L F HIAIK]
A 7|07t YHIO|EEIRI= K] =elg = /&L,

5
Ct22 Z &5l CloudWatch 20 LIEFS £ E Ql= 7.

ElaATt EXHSHX| ES
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{
"applicationARN": "arn:aws:kinesisanalytics:us-east-1:112233445566:application/
sampleApp",
"applicationVersionId": "5",
"messageType": "ERROR",
"message": "There is a problem related to the configuration of your input. Please
check that the resource exists, the role has the correct permissions to access the
resource and that Kinesis Analytics can assume the role provided.",
"inputId":"1.1",
"errorCode": "InputError",
"messageSchemaVersion": "1"

rlo

&% Clo|Efol 328 Amazon S3 THY 717t ASE B9 CHSTH 2 R 7 MNELICH

{

"applicationARN": "arn:aws:kinesisanalytics:us-east-1:112233445566:application/
sampleApp",

"applicationVersionId": "5",

"messageType": "ERROR",

"message": "There is a problem related to the configuration of your reference data.
Please check that the bucket and the file exist, the role has the correct permissions
to access these resources and that Kinesis Analytics can assume the role provided.",
"referenceId":"1.1",

"errorCode": "ReferenceDataError",

"messageSchemaVersion": "1"
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{

"applicationARN": "arn:aws:kinesisanalytics:us-east-1:112233445566:application/
sampleApp",

"applicationVersionId": "5",

"messageType": "ERROR",

"message": "There is a problem related to the configuration of your input. Please
check that the resource exists, the role has the correct permissions to access the

resource and that Kinesis Analytics can assume the role provided.",
"inputId":null,

"errorCode": "InputError",
"messageSchemaVersion": "1"
}
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'applicationARN": "arn:aws:kinesisanalytics:us-east-1:112233445566:application/
sampleApp",

"applicationVersionId": "5",

"messageType": "ERROR",

"message": "There is a problem related to the configuration of your input. Please
check that the resource exists, the role has the correct permissions to access the
resource and that Kinesis Analytics can assume the role provided.",
"inputId":null,

"errorCode": "InputError",

"messageSchemaVersion": "1"
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"Records": [
{

"eventVersion": "1.05",

"userIdentity": {
"type": "IAMUser",
"principalId": "EX_PRINCIPAL_ID",
"arn": "arn:aws:iam::012345678910:usexr/Alice",
"accountId": "@12345678910",
"accessKeyId": "EXAMPLE_KEY_ID",

"userName": "Alice"
1,
"eventTime": "2019-03-14T01:03:00Z2",
"eventSource": "kinesisanalytics.amazonaws.com",
"eventName": "AddApplicationCloudWatchLoggingOption",
"awsRegion": "us-east-1",
"sourceIPAddress": "127.0.0.1",
"userAgent": "aws-sdk-java/unknown-version Linux/x.xx",

"requestParameters": {
"currentApplicationVersionId": 1,
"cloudWatchLoggingOption": {
"roleARN": "arn:aws:iam::012345678910:role/cloudtrail_test",
"logStreamARN": "arn:aws:logs:us-east-1:012345678910:10g-
group:cloudtrail-test:log-stream:sql-cloudwatch"

iy

"applicationName": "cloudtrail-test"
.
"responseElements": null,
"requestID": "e897cd34-45f4-11e9-8912-e52573a36¢cd9",
"eventID": "57fe50e9-c764-47c3-a@aa-d0@c271falcbb",
"eventType": "AwsApiCall",
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"apiVersion": "2015-08-14",
"recipientAccountId": "303967445486"

"eventVersion": "1.05",
"userIdentity": {
"type": "IAMUser",
"principalId": "EX_PRINCIPAL_ID",
"arn": "arn:aws:iam::012345678910:user/Alice",
"accountId": "@12345678910",
"accessKeyId": "EXAMPLE_KEY_ID",
"userName": "Alice"
},
"eventTime": "2019-03-14T0Q5:37:20Z",
"eventSource": "kinesisanalytics.amazonaws.com",
"eventName": "DescribeApplication",
"awsRegion": "us-east-1",
"sourceIPAddress": "127.0.0.1",

"userAgent": "aws-sdk-java/unknown-version Linux/x.

"requestParameters": {
"applicationName": "cloudtrail-test"

iy

"responseElements": null,

xx",

"requestID": "3b74eb29-461b-11e9-a645-fb677e53d147",

"eventID": "750d0@def-17b6-4c20-ba45-06d9d45e87ee",
"eventType": "AwsApiCall",

"apiVersion": "2015-08-14",

"recipientAccountId": "012345678910"
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{
"ApplicationName": "string",
"CloudWatchLoggingOption": {
"LogStreamARN": "string",
"RoleARN": "string"
I
"CurrentApplicationVersionld": number
}
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{
"ApplicationName": "string",
"CurrentApplicationVersionId": number,
"Input": {

"InputParallelism": {
"Count": number

1,
"InputProcessingConfiguration": {
"InputlLambdaProcessor": {
"ResourceARN": "string",
"RoleARN": "string"

}I

"InputSchema": {
"RecordColumns": [

{
"Mapping": "string",
"Name": "string",
"SqlType": "string"

AddApplicationlnput 321


https://docs.aws.amazon.com/kinesisanalytics/latest/dev/how-it-works-input.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_CreateApplication.html
https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_DescribeApplication.html

SQL 7He R} oL A

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7H&r X} 2HLHM

}
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"RecordEncoding":
"RecordFormat": {
"MappingParameters":
"CSVMappingParameters"
"RecordColumnDelimiter":
: "string'

"RecordRowDelimiter"

"string"

{

{
: "string"

1,
"JSONMappingParameters": {
"RecordRowPath": "string"

}
},
"RecordFormatType": "string"

}
5 o

1,
"KinesisFirehoseInput"
"string"

"ResourceARN"
"string"

"RoleARN":
{

1,
"KinesisStreamsInput"
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"ResourceARN"
"RoleARN": "string"

iIilamePrefix "string
}
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"ApplicationName": "string",
"CurrentApplicationVersionId": number,

"Qutput": {
"DestinationSchema": {

"RecordFormatType": "string"

},

"KinesisFirehoseOutput": {
"ResourceARN": "string",
"RoleARN": "string"

iy

"KinesisStreamsOutput": {
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"ResourceARN": "string",
"RoleARN": "string"

},

"LambdaOutput": {
"ResourceARN": "string",
"RoleARN": "string"

},

"Name": "string"
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AddApplicationReferenceDataSource

@ Note
0| E M= Amazon Kinesis Data Analytics API {7 18 0|, SQL oHZ 2|71 0|MBt x| ¢4
LICE API EH 20i M sQL & Java OHZ E|71|0|4 2 K[ EL|CH B 20 CHEF RfMIEH ME2
Amazon Kinesis Data Analytics API V2 MHME & XA AIL.

7|& ol ZE[7io| Mol &7 Tlo|E A& & FIHELICH

Amazon Kinesis Analytics= & 74 G|O|E{(Z, Amazon S3 Z{x)E 211 ofZ 2|7 0|4 Lioll ofZ 2|7 0]
ML EE BHELICH REOIM £AA(S3 HZ! BED 2K 7| 2 "é) MAME ofZZAH0|M LY E °| B,
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i s OHE |01 912 TS AT SHAIAIL. BB/ 0lM £7HE 4 s TlOIE| A0
CHet Bt = Bt & HRSHAAIR.
O| &Jofl= kinesisanalytics:AddApplicationOutput ZXIE +&8& Heto| 2 FELICH
12 2N
{
"ApplicationName": "string",

"CurrentApplicationVersionId": number,
"ReferenceDataSource": {
"ReferenceSchema": {
"RecordColumns": [

{
"Mapping": "string",
"Name": "string",
"SqlType": "string"
}
1,
"RecordEncoding": "string",

"RecordFormat": {
"MappingParameters": {
"CSVMappingParameters": {
"RecordColumnDelimiter": "string",

"RecordRowDelimiter": "string"
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"JSONMappingParameters": {

"RecordRowPath":

"string

}I

"RecordFormatType":

"string"

iy

"S3ReferenceDataSource": {

"BucketARN" :
"FileKey":

"string",

"string",
"ReferenceRoleARN":

"string"

I
"TableName":

[}

3 mtetolH
LE2 JSON 4

ApplicationName

7|& ol EEl7ilolMel BEY

"string"

o= Ch5 Clo|BE #&L

IL|C}.

Zo| Mef: |4 Zol= 1. =|ci Z0] 128.

IHEd: [a-2zA-Z0-9_

Z 045 0of

-1+

CurrentApplicationVersionld

&7{ OIo|E{ AA T}

F7tEl= ofE2|7 ol HE
&aotod z[&l ofEE|7H0|M HEHE EE & A&LICEH XIEE HT0| Z[&l HTO| ot 2

LIt DescribeApplication g At

ConcurrentModificationException7} BFEHEIL|CE

EtQl: Long

ik

Jo
ol
1

]
als

&5 045 0of

o EAT o I [ FA

999999999.

AddApplicationReferenceDataSource

335


https://docs.aws.amazon.com/kinesisanalytics/latest/dev/API_DescribeApplication.html

Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7k R} OHLIA SQL 7HE R} oFLHA

ReferenceDataSource

& 74 O[0|E] 24 = Amazon S3 HZ! 2| ZHHM| Y £~ /& LICtH Amazon Kinesis Analytics= ZiX| &
o1 WY El o EE|7H0|M L) Zof CO|E{& SAtELICE S3 HZ!, 2R 7| HE, Y& o E2|7
O|M L} ZE MSBELICH. Amazon Kinesis Analytics7t AF&XHE CHAISH S3 HHZl0l A ZHRIE 217

I 22 = A= IAM S T XMSaH ok gLch.

ol
=0

Jo

Et2l: ReferenceDataSource ZiAl|

SEH 2.
Aol 83t MH[AT} HI0] = HTTP E 21 374 HTTP 200 S& S CHA| & LI
LF

OfZE|7olME SAlol =8t Ant of 2|7t LU &LICH olZiCH, = ALEf ol SAlol 22 ofE2|

= O AR
7loldg HEsledT ot & oz & & JU&LICh

message

HTTP & Ef Z E=: 400
InvalidArgumentException
X|det =] mtetole 2tol f &skx| ef& L

message

HTTP &Ef ZE: 400

ResourcelnUseException

AddApplicationReferenceDataSource

336



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7H&r X} 2HLHM SQL 7HE R} oFLHA

ResourceNotFoundException
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CreateApplication

® Note

O] M- AME Amazon Kinesis Data Analytics API EHH& 18 0|, SQL oHZ 2|7 0|48+ x| 48t
LICt APl EHZ 204 A SQL ! Java OHEE|7H[0|M S KT LICH HA 204 CHEE REMIEH ME2

Amazon Kinesis Data Analytics APl V2 MM E & =5 4lA2.

[e]]]

Amazon Kinesis Analytics OHZ2|71|0|MM S M efL[CH AEE|Y LA FILIE o2 AF&3tD, Of
= EI?ﬂOIM FALE Q2{oZ AFE3t1, Amazon Kinesis AnalyticsOll A O Z2[7|0| M 2] £21 O| 0| E
g a2 =ICH 3707k K| A7Hstod ZF o ZE 2|7 0| M2 FHE &= UELICH i S ol &5 &

Ql21 TAI0IM AEEIY AL HEEIAHOIM L AEZ0| OFTBLICH T KI&HMOZ Aro|E
Il= B2 7t = Q&LICh oHEoM o EZ2|7 0| L AEZIof CHEt AZ(|0HE MB35t o E 2|7
Ol=ZtH|O|E{ Y92 AER|D AAQ| O|O|E{ 40 o= &rL|C}.

of Z 2|71 0] £ YU CIOIEHE 241, siY HIO|EE Hetstn, E32 YHst= stLt ol4f el sQL
=L oHEE70OlMEd ZE= SQL 2EZ = HIEQL Zr2 5tLt 0|4 2| SQL OtE|HEE MMHE £
A&LICH

24 LMo ME of Z 2|71 0|Mof M BHE o Z2|AH 0|M L AE RO TIO|E{E Z|CH Al 7HO| CHAOf| A%

=E|
24
= oiEelFlolde FEE & A&LICH

Totel 24 AEZICERE 0B E 7{Lt CHef AEZ|of HI0|E{E A 2184 Amazon Kinesis
Analytics= T3to| HEHE EQ 2 grLCt F5te IAM G2 MMHEo 2 M OBt HEHE Fo{g &
A& LICH O] Yol = kinesisanalytics:CreateApplication Z%|& &g Heto| 2 FE/L
Ct.

UE P& ARSIV IE HESHAAIR.

ot

Amazon Kinesis Analytics OHZ2|7|0| M2 443517 | 2

12 2N
{
"ApplicationCode": "string",
"ApplicationDescription": "string",
"ApplicationName": "string",
"CloudWatchLoggingOptions": [
{

LogStreamARN": "string",
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"RoleARN": "string"

1,

"Inputs": [
{
"InputParallelism": {
"Count": number

I
"InputProcessingConfiguration": {
"InputLambdaProcessor": {
"ResourceARN": "string",
"RoleARN": "string"

iy

"InputSchema": {
"RecordColumns": [

{
"Mapping": "string",
"Name": "string",
"SqlType": "string"
}

15
"RecordEncoding": "string",
"RecordFormat": {

"MappingParameters": {
"CSVMappingParameters": {

"RecordColumnDelimiter": "string",
"RecordRowDelimiter": "string"
b
"JSONMappingParameters": {
"RecordRowPath": "string"
}
b
"RecordFormatType": "string"

.

"KinesisFirehoseInput": {
"ResourceARN": "string",
"RoleARN": "string"

.

"KinesisStreamsInput": {
"ResourceARN": "string",
"RoleARN": "string"

.
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"NamePrefix": "string"
}
1,
"Qutputs": [
{
"DestinationSchema": {
"RecordFormatType": "string"
I
"KinesisFirehoseOutput": {
"ResourceARN": "string",
"RoleARN": "string"
I
"KinesisStreamsOutput": {
"ResourceARN": "string",
"RoleARN": "string"
I
"LambdaOutput": {
"ResourceARN": "string",
"RoleARN": "string"
I
"Name": "string"
}
1,
"Tags": [
{
"Key": "string",
"Value": "string"
}
]

[}

Q% JSON Ao Z C}2 O|o|E{E gr&LCt.
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"ApplicationSummary": {
"ApplicationARN": "string",
"ApplicationName": "string",
"ApplicationStatus": "string"
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"ApplicationDetail": {
"ApplicationARN": "string",

"ApplicationCode": "string",
"ApplicationDescription": "string",
"ApplicationName": "string",

"ApplicationStatus": "string",
"ApplicationVersionId": number,
"CloudWatchLoggingOptionDescriptions": [

{
"CloudWatchLoggingOptionId": "string",
"LogStreamARN": "string",
"RoleARN": "string"

}

1,
"CreateTimestamp": number,
"InputDescriptions": [

{

"InAppStreamNames": [ "string" ],
"InputId": "string",
"InputParallelism": {

"Count": number

+

"InputProcessingConfigurationDescription": {

"InputLambdaProcessorDescription": {

"ResourceARN": "string",
"RoleARN": "string"

+

"InputSchema": {
"RecordColumns": [

{
"Mapping": "string",
"Name": "string",
"SqlType": "string"
}
1,
"RecordEncoding": "string",

"RecordFormat": {
"MappingParameters": {

"CSVMappingParameters": {

DescribeApplication

363



Amazon Kinesis Data Analytics for SQL OHZ 2|7 0| 7H&r X} 2HLHM

SQL FHY R} SHLHAM

"RecordColumnDelimiter": "string",
"RecordRowDelimiter": "string"
},
"JSONMappingParameters": {
"RecordRowPath": "string"
}
},
"RecordFormatType": "string"
}

I
"InputStartingPositionConfiguration": {
"InputStartingPosition": "string"

},

"KinesisFirehoseInputDescription": {
"ResourceARN": "string",
"RoleARN": "string"

},

"KinesisStreamsInputDescription": {
"ResourceARN": "string",
"RoleARN": "string"

},

"NamePrefix": "string"

1,

"LastUpdateTimestamp": number,
"QutputDescriptions": [

{

"DestinationSchema": {
"RecordFormatType": "string"

1,

"KinesisFirehoseOutputDescription": {
"ResourceARN": "string",
"RoleARN": "string"

1,

"KinesisStreamsOutputDescription": {
"ResourceARN": "string",
"RoleARN": "string"

1,

"LambdaOutputDescription": {
"ResourceARN": "string",
"RoleARN": "string"

1,

"Naﬂ": "String",

"QutputId": "string"
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}
1,

"ReferenceDataSourceDescriptions": [

{

"Referenceld": "string",
"ReferenceSchema": {
"RecordColumns": [

{

"Mapping": "string",

"Name": "string",

"SqlType": "string"

1,
"RecordEncoding": "string",
"RecordFormat": {
"MappingParameters": {
"CSVMappingParameters": {

"RecordColumnDelimiter": "string",

"RecordRowDelimiter": "string"

1,
"JSONMappingParameters": {

"RecordRowPath": "string"

iy

"RecordFormatType": "string"

}I

"S3ReferenceDataSourceDescription": {
"BucketARN": "string",
"FileKey": "string",
"ReferenceRoleARN": "string"

iy

"TableName": "string"
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r
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ResourceNotFoundException
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message
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UnsupportedOperationException
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® Note
O] dH M= Amazon Kinesis Data Analytics API {7 1& 0|, SQL ofZ2[AH|0|4MBk X|§4gf
LICE. API EHT 204 M sQL & Java OHEZ 2|70l E K| gfL|Ct B 20 CHEH RHAIEH B2
%

Amazon Kinesis Data Analytics APl V2 AHME & X35 AA2.

(o]l

X HE AEZ|Y AA (Amazon Kinesis 2E 2 &&= Amazon Kinesis Firehose & AE2]) EE= S3
Aol ME BT =& BItstod A7|0HE RFELICH. SHOIAM 22 FEE A7|0Kt 2L A&
7|0t FE5t= Ol AL 8t ME tlZ=E BHEHELICH

OHEZ|7 0| Mo AEE|Y LAAE FHE I RFE A7|0IHE MAEE = U&LICH 7HE HEE= oiEC
Ao|M ez 48 FESHAA2. Amazon Kinesis Analytlcs Z&£2 A835to{ o E2|FH 0| S M5t
HZE2 0| A S AIEstod A7|0HE RFSIDT 2& AEXE QIE{H 0|A0 EA[ECHE ol ]2t
AR

O| &40l = kinesisanalytics:DiscoverInputSchema Z%|& &g Heto| L #+E LICH

d

o

?.

MO

"InputProcessingConfiguration": {
"InputLambdaProcessor": {
"ResourceARN": "string",
"RoleARN": "string"

},
"InputStartingPositionConfiguration": {
"InputStartingPosition": "string

b

"ResourceARN": "string",

"RoleARN": "string",

"S3Configuration": {
"BucketARN": "string",
"FileKey": "string",
"RoleARN": "string"
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InputProcessingConfiguration
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InputProcessingConfiguration

£ 38: InputProcessingConfiguration Z4 ]|

2 047 ot
AlEtStE S ShEd

InputStartingPositionConfiguration

Amazon Kinesis Analytics7} x|
Al L.
& InputStartingPositionConfiguration 24 &|

£ 015 oL

e

ResourceARN
A0 Amazon E|&A O|F(ARN).

Z0|E 2,048.

RoleARN
Amazon Kinesis Analytics7} A E 2{0| HMAE £~ Q)

ZOo|= 2,048.
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& S3ConfigurationZ4 A
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"InputSchema": {

"RecordColumns": [

{

"Mapping": "string",

"Name": "string",

"SqlType": "string"

1,

"RecordEncoding": "string",
"RecordFormat": {
"MappingParameters": {
"CSVMappingParameters": {
"RecordColumnDelimiter": "string",
"RecordRowDelimiter": "string"

},
"JSONMappingParameters": {

"RecordRowPath": "string"

+

"RecordFormatType": "string"

iy

"ParsedInputRecords": [
[ "string" ]

1,

"ProcessedInputRecords": [ "string" ],
"RawInputRecords": [ "string" ]

[

SEH 2.

ZrQ10| AAZ 5t MH|A T HTTP 200 SE S BH&ELICH

o
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InvalidArgumentException
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ResourceProvisionedThroughputExceededException
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UnableToDetectSchemaException
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"ExclusiveStartApplicationName": "string",

"Limit": number

[

™ ueto|H
o3 JSON AloZ C}2 H|o|E{E dgraLC},

ExclusiveStartApplicationName
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L 85 o8 ot

{
"ApplicationSummaries": [
{
"ApplicationARN": "string",
"ApplicationName": "string",
"ApplicationStatus": "string"
}
1,
"HasMoreApplications": boolean
}

SEH 24
40| AAZ8HH MH|ATFHTTP 200 &2 B4 8t ct,
Ct2 cllo|E{& AMH|A0] 2|5 JSON EHAlo 2 HEEH=E|L|C}

ApplicationSummaries

ApplicationSummary Zi&|e| S 5.

EF2l: ApplicationSummaryZ4&|| Hi

HasMoreApplications
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2344 Boolean
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"ResourceARN": "string"
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{
"Tags": [
{
IlK_exll: Ilstringll’
"Value": "string"
}
]
}
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{
"ApplicationName": "string",
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{
IIEII: "String"’
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"InputStartingPosition": "string"
}
}
]
}
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{
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"InputSchemaUpdate": {
"RecordColumnUpdates": [

{
"Mapping": "string",
"Name": "string",
"SqlType": "string"
}
1,
"RecordEncodingUpdate": "string",

"RecordFormatUpdate": {
"MappingParameters": {
"CSVMappingParameters": {

"RecordColumnDelimiter": "string",
"RecordRowDelimiter": "string"
b
"JSONMappingParameters": {
"RecordRowPath": "string"
}
b
"RecordFormatType": "string"

}

"KinesisFirehoseInputUpdate": {
"ResourceARNUpdate": "string",
"RoleARNUpdate": "string"

}

"KinesisStreamsInputUpdate": {
"ResourceARNUpdate": "string",
"RoleARNUpdate": "string"

+
"NamePrefixUpdate": "string"
}
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