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CREATE TABLE systest.project

( emp_id INTEGER,
project_name VARCHAR(20),
dept_id INTEGER,
duration PERIOD(DATE)

I

ChS SQL =8 A¥stod M E C|0|EIE Elo|gof &hlgtLct.

BEGIN TRANSACTION;

INSERT INTO systest.project VALUES (10, 'First Phase', 1000, PERIOD(DATE '2010-01-10',
DATE '2010-03-20') );
INSERT INTO systest.project VALUES (10, 'First Phase', 2000, PERIOD(DATE '2010-03-20',
DATE '2010-07-15") );

INSERT INTO systest.project VALUES (1@, 'Second Phase', 2000, PERIOD(DATE
'2010-06-15"', DATE '2010-08-18') );

INSERT INTO systest.project VALUES (20, 'First Phase', 2000, PERIOD(DATE '2010-03-10',
DATE '2010-07-20') );



https://docs.aws.amazon.com/prescriptive-guidance/latest/patterns/migrate-a-teradata-database-to-amazon-redshift-using-aws-sct-data-extraction-agents.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/patterns/migrate-a-teradata-database-to-amazon-redshift-using-aws-sct-data-extraction-agents.html
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INSERT INTO systest.project VALUES (2@, 'Second Phase', 1000, PERIOD(DATE
'2020-05-10', DATE '2020-09-20') );
END TRANSACTION;
ZAnt:
select * from systest.project order by 1,2,3;
*** Query completed. 4 rows found. 4 columns returned.
*** Total elapsed time was 1 second.
emp_id project_name dept_id duration
10 First Phase 1000 ('10/01/10', '10/03/20')
10 First Phase 2000 ('10/03/20', '10/07/15')
10 Second Phase 2000 ('10/06/15', '10/08/18')
20 First Phase 2000 ('10/03/10', '10/07/20')
20 Second Phase 1000 ('20/05/10', '20/09/20')

El|2tCl| OBt Ert 3t AFE AL

O|x| M= 2oil E|2tClolEt Hr &t sQL HE FIHELICH

SELECT NORMALIZE ON MEETS OR OVERLAPS emp_id, duration
FROM systest.project
ORDER BY 1,2;

Ol ¥7t& 22 B L(emp_id)ol M =& ELICH emp_id=102] < Ct&1 Z 0| 7|Ztol M Axl=
Ml 7Hel 7|zt Zkol Bt 7|zt ke = S A ELCt

emp_id duration

10 ('le/01/10', '10/08/18')
20 ('le/03/10', '10/07/20')
20 ('20/05/10', '20/09/20')

AI_-|EH

n
o 00

=2 project_name ! dept_id.0of| CH5H M3t 2fdE2 s=AFLICH D2 ME S 50i= 7|
7

391 712t otLtEk 3t E|o] &L
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SELECT NORMALIZE project_name, dept_id, duration
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FROM systest.project;

2.
—.

T

project_name dept_id duration

First Phase 1000 ('l0/01/10', '10/03/20')

Second Phase 1000 ('20/05/10', '20/09/20')

First Phase 2000 ('le/03/10', '10/07/20')

Second Phase 2000 ('le/06/15', '10/08/18')
Amazon Redshiftol 3i€ 5= SQL
Amazon Redshift= 23 E|0|E 2| 7|zt |0l R¥& XI5 x| et&LICh CHAl ChE3F Z ol E|2ta o]
El 7|7+ OIO|E{ Z EE start_date, end_datel| & 2222 L}H+0{0F &L|C}.

CREATE TABLE systest.project

( emp_id INTEGER,
project_name VARCHAR(20),
dept_id INTEGER,

start_date DATE,
end_date DATE

);

CtS ElolE0 MZ HIO|EE A U=FLICH

BEGIN TRANSACTION;

INSERT INTO systest.project VALUES (1@, 'First Phase', 1000, DATE '2010-01-10', DATE
'2010-03-20"' );

INSERT INTO systest.project VALUES (1@, 'First Phase', 2000,
'2010-07-15");

DATE '2010-03-20', DATE

INSERT INTO systest.project VALUES (1@, 'Second Phase', 2000, DATE '2010-06-15', DATE
'2010-08-18"' );
INSERT INTO systest.project VALUES (20, 'First Phase', 2000,

'2010-07-20' );

DATE '2010-03-10', DATE

INSERT INTO systest.project VALUES (20, 'Second Phase', 1000, DATE '2020-05-10', DATE

'2020-09-20" );
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END TRANSACTION;

=24
= 1.
emp_id
10
10
10
20
20
(5 rows)
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project_name

First Phase
First Phase
Second Phas
First Phase
Second Phas
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st= Amazon Redshift SQL

FROM systest.project
ORDER BY 1,2;

=a24.
= —1.
emp_id
10
10
10
20
20
(5 rows)

CH=2 Amazon Redshift SQL

start_date
2010-01-10
2010-03-20
2010-06-15
2010-03-10
2020-05-10

2010-03-20
2010-07-15
2010-08-18
2010-07-20
2020-09-20

start_date

2010-01-10
2010-03-20
2010-06-15
2010-03-10
2020-05-10

start_date, end_date,
(CASE WHEN start_date <= LAG(end_date) OVER (PARTITION BY emp_id ORDER BY
start_date, end_date) THEN @ ELSE 1 END) AS GroupStartFlag

Q1 x| 5H 7L} Z

2010-03-20
2010-07-15
2010-08-18
2010-07-20
2020-09-20

AX|=X[IE EErstod M 7
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SELECT T2.emp_id, MIN(T2.start_date) as new_start_date, MAX(T2.end_date) as
new_end_date

FROM

( SELECT T1.*, SUM(GroupStartFlag) OVER (PARTITION BY emp_id ORDER BY start_date ROWS
UNBOUNDED PRECEDING) As GroupID

FROM ( SELECT emp_id, start_date, end_date,

(CASE WHEN start_date <= LAG(end_date) OVER (PARTITION BY emp_id ORDER BY

start_date, end_date) THEN @ ELSE 1 END) AS GroupStartFlag

FROM systest.project ) T1

) T2

GROUP BY T2.emp_id, T2.GroupID

ORDER BY 1,2;

£
emp_id | new_start_date | new_end_date
________ e
10 | 2010-01-10 | 2010-08-18
20 | 2010-03-10 | 2010-07-20
20 | 2020-05-10 | 2020-09-20
(3 rows)

CHS Amazon Redshift SQL &2 project_name ¥} dept_id & 2 F0oi|A HAsHELICH

SELECT T2.project_name, T2.dept_id, MIN(T2.start_date) as new_start_date,
MAX(T2.end_date) as new_end_date

FROM

( SELECT T1.*, SUM(GroupStartFlag) OVER (PARTITION BY project_name, dept_id ORDER BY
start_date ROWS UNBOUNDED PRECEDING) As GroupID

FROM ( SELECT project_name, dept_id, start_date, end_date,

(CASE WHEN start_date <= LAG(end_date) OVER (PARTITION BY project_name,

dept_id ORDER BY start_date, end_date) THEN @ ELSE 1 END) AS GroupStartFlag

FROM systest.project ) T1

) T2

GROUP BY T2.project_name, T2.dept_id, T2.GroupID

ORDER BY 1,2,3;

24
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project_name | dept_id | new_start_date | new_end_date
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First Phase | 1000 | 2010-01-10 | 2010-03-20
First Phase | 2000 | 2010-03-10 | 2010-07-20
Second Phase | 1000 | 2020-05-10 | 2020-09-20
Second Phase | 2000 | 2010-06-15 | 2010-08-18

(4 rows)
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https://docs.aws.amazon.com/redshift/latest/dg/r_WF_LAG.html
https://aws.amazon.com/redshift/data-warehouse-migration/
https://docs.aws.amazon.com/prescriptive-guidance/latest/patterns/migrate-a-teradata-database-to-amazon-redshift-using-aws-sct-data-extraction-agents.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/patterns/migrate-a-teradata-database-to-amazon-redshift-using-aws-sct-data-extraction-agents.html
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SCT HIO|E{ F£& o|0|MEE AL 3504 Teradata Cl|O|E{H|O| A E Amazon RedshiftZ O0+0|184|0|M
IHEE & ESHM2. 0FO| 2|0 M2 Teradata RESET WHEN =22 Amazon Redshift SQLE XIS
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create table systest.f_account_balance
( account_id integer NOT NULL,
month_id integer,
balance integer )
unique primary index (account_id, month_id);

CHS sQL ZEE A&lsto MZ O|o|EHE E|o|E0o ALt

BEGIN TRANSACTION;

Insert Into systest.f_account_balance values (1,1,60);
Insert Into systest.f_account_balance values (1,2,99);
Insert Into systest.f_account_balance values (1,3,94);
Insert Into systest.f_account_balance values (1,4,90);
Insert Into systest.f_account_balance values (1,5,80);
Insert Into systest.f_account_balance values (1,6,88);
Insert Into systest.f_account_balance values (1,7,90);
Insert Into systest.f_account_balance values (1,8,92);
Insert Into systest.f_account_balance values (1,9,10);
Insert Into systest.f_account_balance values (1,10,60);
Insert Into systest.f_account_balance values (1,11,80);
Insert Into systest.f_account_balance values (1,12,10);
END TRANSACTION;
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"s3-small-file-acc
ess" gto B2 Qlgt

"Version":
"2012-10-17",
"Statement": [
{
"Effect":
"Allow",
"Action":

"s3:GetObject",

"s3:PutObject"
1,

"Resource

"arn:aws:s3:::{buc
ket}/small-files/i
nput/*"
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3. LH ZHd MMofAd oo
gfLict

BUCKET_NAME , PREFIX,

text_str B4 E sl

e =2 Yo|o|EFfLIC

from awsglue.utils
import getResolv
edOptions

import sys

import boto3

from random import
randrange

# Two arguments
args = getResolv
edOptions(sys.argv
, ['START_RANGE',
"END_RANGE'])

START_RANGE =
int(args['START_RA

NGE'])

END_RANGE = int(args[
"END_RANGE'])

BUCKET_NAME =

' {BUCKET_NAME}"'
PREFIX = 'small-fi
les/input/"
s3 = boto3.res
ource('s3")

of| =l

73


https://console.aws.amazon.com/glue/

AWS HE 7to|l=

=
2
r

xHod
-1 |

BHE £= Z2£0|AM AWS Glue

BHE 0 M AWS Glue 2 A S

Ad404
=o

for x in range(STA
RT_RANGE, END_RANGE
):

# generate file

name

file_name =

f'input_{x3}.txt"

# generate text

text_str =

str(randrange(1000
00))+","+str(randr
ange(100000))+", "

+ str(randrange(1000
0000)) + "," +

str(randrange (1000
2))

# write in s3
s3.0bject(BUCKE
T_NAME, PREFIX +

file_name).put(Bod
y=text_str)

XI-O-I% AI%H%I-L_“:'._

=

AWS CLIO|A AWS Glue ¢
S NS T 2US AS

7t
O HA
oto CtE BPS AAeLICt

oo fijo

cmd:~$ aws glue start-
job-run --job-name
create_small_files
--arguments '{"--STAR
T_RANGE":"Q@","--EN
D_RANGE":"1000000"}"'
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cmd:~$ aws glue start-
job-run --job-name
create_small_files
--arguments '{"--STAR
T_RANGE" :"1000000"
"--END_RANGE" :"20
00000"}"

£t 11: AWS Management
Console0| A AWS Glue &
US Adst= BhHol ol

gt X[&E2 o] {E el AWS
Management Console0i| A
AWS Glue 9] M8 AEE|E
HZEstMR.

2. ?|of ofet Zo| CtE utztOl
E{2 & Bof ofp] A2 A
82424 AWS CLIE A2 35104

AWS Glue 242 AMlst= A

ol E&LICt
S W 248 AR5 0d
&olEl 40| HYUS MAists
Cl 228t 2 & AWS CLI EH
2 MudstEiE ST 22 Al

# define parameters
NUMBER_OF_FILES=
10000000;
PARALLELIZATION=50;

# initialize
_SB=0;

# generate commands
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for i in $(seq 1
$PARALLELIZATION);
do
echo aws glue
start-job-run --
job-name create_sm
all_files --argumen

ts "'"'{"--START_RANG
E":"'$(((NUMBER_OF
_FILES/PARALLELIZA

TION) * (i-1) +

_SB))'","--END_RAN

GE":"'"$(((NUMBER_O

F_FILES/PARALLELIZ

ATION) * (i)))'"}'"'";
_SB=1;

done

NUMBER_OF_FILES
PARALLELIZATION 2 ¢
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https://aws.amazon.com/glue/getting-started/
https://docs.aws.amazon.com/prescriptive-guidance/latest/serverless-etl-aws-glue/best-practices.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/load-testing/welcome.html

AWS HE 7to|=

=
2
r

Hads} It Aoz MMEl EY 7|7t Speed(& T
o

10 1,000,000 6A|ZH 402 e =&

50 200,000 80 HE

100 100,00074 402 i =
ZZMAE O 2 A xl%@a 24 5] T HM O B2 SA| A¥s e & U&LICH
of ek 2] S £l =RE £ QUX|TH AWS Glue AH|A &tEhEF stE 71 Qlcte Mg
Ch REMIEF LI 2 AWS Glue = ZQIE ol SHEH2F2 AR SHA| 2.

2

A A32E 5

M

CHS oilxlE of mi&E

user@MUC-1234567890 MINGW64 ~
$ # define parameters
NUMBER_OF_FILES=10000000;
PARALLELIZATION=50;
# initialize
_SB=0;

# generate commands

for i in $(seq 1 $PARALLELIZATION);
do

o| HAZ0of A AWS Glue 2] AlsH AEZ|O| Al AT EIE £292 Ho{EL|C}

echo aws glue start-job-run --job-name create_small_files --arguments

mrem " _START_RANGE":"'$(((NUMBER_OF_FILES/PARALLELIZATION)
(i)))lll}llllll;

ENDRANGE" : " '$( ( (NUMBER_OF_FILES/PARALLELIZATION)
_SB=1;
done

aws glue start-job-run --job-name create_small_files
START_RANGE" :"Q","--END_RANGE" :"200000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" :"200001", " --END_RANGE": "400000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" : "400001","--END_RANGE":"600000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" :"600001", " --END_RANGE": "800000"}"'

--arguments '{"--

--arguments '{"--

--arguments '{"--

--arguments '{"--

(i-1) + SB))'™","--

t™E

4»
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aws glue start-job-run --job-name create_small_files
START_RANGE" :"800001","--END_RANGE" :"1000000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"1000001","--END_RANGE":"1200000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"1200001","--END_RANGE" :"1400000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"1400001","--END_RANGE" :"1600000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"1600001", " --END_RANGE":"1800000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"1800001","--END_RANGE":"2000000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"2000001", " --END_RANGE" :"2200000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"2200001", " --END_RANGE" :"2400000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"2400001", " --END_RANGE" :"2600000"} "

aws glue start-job-run --job-name create_small_files
START_RANGE" :"2600001", " --END_RANGE":"2800000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE":"2800001","--END_RANGE":"3000000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE":"3000001", " --END_RANGE":"3200000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" :"3200001", " --END_RANGE" : "3400000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE":"3400001", " --END_RANGE" :"3600000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE":"3600001", " --END_RANGE":"3800000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE":"3800001", " --END_RANGE" : "4000000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" : "4000001", " --END_RANGE" : "4200000"} "

aws glue start-job-run --job-name create_small_files
START_RANGE" :"4200001","--END_RANGE" : "4400000"} "

aws glue start-job-run --job-name create_small_files
START_RANGE" : "4400001", " --END_RANGE" : "4600000"} '

aws glue start-job-run --job-name create_small_files
START_RANGE" : "4600001", " --END_RANGE" : "4800000"} "

aws glue start-job-run --job-name create_small_files
START_RANGE":"4800001", " --END_RANGE" : "5000000"} '

aws glue start-job-run --job-name create_small_files
START_RANGE":"5000001", " --END_RANGE" :"5200000"} '

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments
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aws glue start-job-run --job-name create_small_files
START_RANGE" :"5200001", " --END_RANGE" : "5400000"} '

aws glue start-job-run --job-name create_small_files
START_RANGE":"5400001", " --END_RANGE" : "5600000"} '

aws glue start-job-run --job-name create_small_files
START_RANGE":"5600001", " --END_RANGE" : "5800000"} '

aws glue start-job-run --job-name create_small_files
START_RANGE":"5800001", " --END_RANGE" : "6000000"}'

aws glue start-job-run --job-name create_small_files
START_RANGE":"6000001", " --END_RANGE" :"6200000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" :"6200001", " --END_RANGE" : "6400000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE":"6400001", " --END_RANGE" : "6600000"} '

aws glue start-job-run --job-name create_small_files
START_RANGE":"6600001", " --END_RANGE" : "6800000"}'

aws glue start-job-run --job-name create_small_files
START_RANGE":"6800001", " --END_RANGE" :"7000000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" :"7000001", " --END_RANGE" :"7200000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"7200001", " --END_RANGE" :"7400000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE" :"7400001", " --END_RANGE" :"7600000"} '

aws glue start-job-run --job-name create_small_files
START_RANGE" :"7600001", " --END_RANGE" : "7800000"} "

aws glue start-job-run --job-name create_small_files
START_RANGE":"7800001", " --END_RANGE" : "8000000"}'

aws glue start-job-run --job-name create_small_files
START_RANGE":"8000001", " --END_RANGE":"8200000"}"'

aws glue start-job-run --job-name create_small_files
START_RANGE" :"8200001", " --END_RANGE" : "8400000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE":"8400001", " --END_RANGE" : "8600000"}'

aws glue start-job-run --job-name create_small_files
START_RANGE":"8600001", " --END_RANGE": "8800000"}'

aws glue start-job-run --job-name create_small_files
START_RANGE":"8800001", " --END_RANGE": "9000000"}'

aws glue start-job-run --job-name create_small_files
START_RANGE":"9000001", " --END_RANGE" :"9200000"}'

aws glue start-job-run --job-name create_small_files
START_RANGE" :"9200001", " --END_RANGE" : "9400000"}"

aws glue start-job-run --job-name create_small_files
START_RANGE":"9400001", " --END_RANGE" : "9600000"} '

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments

--arguments
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aws glue start-job-run --job-name create_small_files --arguments '{"--

START_RANGE":"9600001", " --END_RANGE" : "9800000"} '
aws glue start-job-run --job-name create_small_files --arguments '{"--
START_RANGE":"9800001", " --END_RANGE":"10000000"}"'
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https://docs.aws.amazon.com/eventbridge/latest/userguide/eb-run-lambda-schedule.html
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https://docs.aws.amazon.com/lambda/latest/dg/welcome.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/Welcome.html

=
2
r

AWS HE 7to|l=

7|Ef =4

- Apache Sparke CHt 2 Cl|O|E| AM2[& fI8t CHE ¢do] 247 =Lt

of| =
Amazon EMR 2! Lambda IAM 23& 0} VPC A Ad

Ss =ES

Jal
Q
>
[ls]

o
o

rok

FolE

IAM 24& 3t VPCE ML 0|0] AWS Lambda & Amazon Z2tRE ot7|HIE
Ct. EMR IAM &1t VPC7} U=
42 O| BHAIE A= 2 QU

= T AAHEH
LIct ZEE A=-stE{™ EMR
Z{AES2} Lambda &+ 2
Foi IAM S9go| 2 Lot
EEF EMR EHAE= NAT
Hol|EL|o|et &H HER M
E'—'”O|L|- _TLEl-OlHl A—lE'-’"O|
U= VPCT EELICH 2&
IAM &1t VPCE KIS 2
Mdste{™ 9_4?=j'5| CloudForm
ation AWS HlZ2!2 JCHZ b
EZStHLE F7H Y
ME 2 et
o= MAE £ 9l

mju
u
40
N
o
N
Jm
|m

AWS CloudFormation 1 Z%!  CloudFormation &Z%!0

=3 7|2 7|53 ELICH MIXo 2 = |5 AWS
CloudFormation & 2|
Outputs O 2 O|SEFLICt. Cf
N IIX| €8 7|1 REFLICH

S3Bucket

LambdaExecutionRole
e ServiceRole

JobFlowRole

o= 85


https://spark.apache.org/docs/latest/

AWS HE 7to|l=

El
=

i

xHod
-1 |

= LRt 7|&

e Ec2SubnetId

&to] M Ziost 7=
Spark .jar It U2 PEE=FL Spark .jar TtYS AWS U AWS
C}. CloudFormation AEHO| A4
8t S3 HZ!lof| Y2 =&FL|C}. B
Z! 0|&2 S3Bucket &3 7|
o} S gLt
Lambda & +& M350 EMR EAEE A|EEHLICEH
xod Mo Lest7|ls

Lambda 2& 0| A A&l o4&t

= 7%l Python 3.9+ Lambda
= MAISH|CH AlSH o

A
=

HAEIE AISIE 4 TS 5

SafioF gfLict (M5 E AWS
CloudFormation | Z2!2 & =X
SHAAI2)

ru9£ oo o

lambda_function.py It OO 2IX|L|0od, 22t
Uo| FI=E O| O F71 ™ X|L0f

H MM Ltet e ZEE HE

ZLct.

ClolEf AX[Llod, EEt2

M

0| =

86



AWS HE 7to|l=

=
2
r

Sga HE HRE TlE
Fc o mtetd|E{gE HEE L Foo| Aol et mEtdle  ololE X0, 2EteE
Ct. 2t AWS H ol HH HHEE  x|L{od

L|ct.
Z2AEHE AEfste & XN BEl Spark jar HYE A& H|O|E 2lX|L|of, EEtRE
AlSHSHL|C}. 5t YAl EMR E2HAE W4 X|L|o]

£ AEste g8 MEEL

Ch. &ed0| &t 2 |4 Spark &t

Ut HZ3/0| RS2 MY

=[=[=
EMR 224 EIE QIE EMR 2&H2E7H AlREH Cllo[E] 2x|L|odf, B2t E
L|ct. Amazon EMR 2&2°| 22i4&  X[L|0]

E{ &0l LFEFEfLICH S 2{AH

£ AES AL s st
ESot 4dslE ZEQRE
MHS| golg = gLt
MEOZ 48 A A
A L Lot 7le
Spark jar TtYS H2EL|  ME mt MAMoiM Spark jar  CIOIE| &IX|L|of, 2t =
C} ot Ct

223504 S3 HA! X|Lod

2 OIo|EHE YZ=8tLC}. MEZ fake_sale Cllo|E{ /I X|L|oq, EEtRE 2
s_data.csv IS S3H  X|L|0]

Zlof| A2 =7 LCt

T MMM ZEE FA HIO|E IX|L|04, 2t E 2
1 Lambda &0l ZEE X|L|oA

=0{0{ T E lambda_fu

nction.py IS HFEL]

of = 87



=
2
r

AWS HE 7to|=

xFoq M Hest7ls
C Aol %A m2tole gt
gL
grE AlEStn 232 FQl Lambda &= M3 E Spark  O|0|E] A X|L|of, 2t E ¢
ot o2 FHAHE AlEE X|L{o
F S3 HZlof| .csv U S MY
grLict
B Blas

Building Spark
Apache Spark & Amazon EMR
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Copy paste the following code in your Lambda function. Make sure to change the
following key parameters for the API as per your account

-Name (Name of Spark cluster)

-LogUri (S3 bucket to store EMR logs)

-Ec2SubnetId (The subnet to launch the cluster into)
-JobFlowRole (Service role for EC2)

-ServiceRole (Service role for Amazon EMR)

The following parameters are additional parameters for the Spark job itself. Change the
bucket name and prefix for the Spark job (located at the bottom).

-s3://your-bucket-name/prefix/lambda-emr/SparkProfitCalc.jar (Spark jar file)
-s3://your-bucket-name/prefix/fake_sales_data.csv (Input data file in S3)
-s3://your-bucket-name/prefix/outputs/report_1/ (Output location in S3)

import boto3

#HH glaa 88


https://spark.apache.org/docs/latest/building-spark.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-spark.html
https://boto3.amazonaws.com/v1/documentation/api/latest/reference/services/emr.html#EMR.Client.run_job_flow
https://spark.apache.org/
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client

= boto3.client('emr')

def lambda_handler(event, context):
response = client.run_job_flow(

com.

Name="'spark_job_cluster"',
LogUri="'s3://your-bucket-name/prefix/logs’,
ReleaselLabel='emr-6.0.0"',
Instances={
'MasterInstanceType': 'm5.xlarge’,
'SlavelInstanceType': 'm5.large’,
'InstanceCount': 1,
'KeepJobFlowAliveWhenNoSteps': False,
'TerminationProtected': False,
'Ec2SubnetId': 'subnet-XXXXXXXXXXXXXX'
},
Applications=[{'Name': 'Spark'}],
Configurations=[
{'Classification': 'spark-hive-site’,
'Properties': {
'hive.metastore.client.factory.class':
amazonaws.glue.catalog.metastore.AWSGlueDataCatalogHiveClientFactory'}
}
1,
VisibleToAllUsers=True,
JobFlowRole="'EMRLambda-EMREC2InstanceProfile-XXXXXXXXX",
ServiceRole="'EMRLambda-EMRRole-XXXXXXXXX",
Steps=[
{
"Name': 'flow-log-analysis',
'ActionOnFailure': 'TERMINATE_CLUSTER',
'HadoopJarStep': {
'Jar': 'command-runner.jar',
'Args': [
'spark-submit',
'--deploy-mode', ‘'cluster',
'--executor-memory', '6G',
'--num-executors', '1l"',
'--executor-cores', '2',
'--class', 'com.aws.emr.ProfitCalc',
's3://your-bucket-name/prefix/lambda-emr/SparkProfitCalc.jar’,
's3://your-bucket-name/prefix/fake_sales_data.csv',
's3://your-bucket-name/prefix/outputs/report_1/"
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https://docs.aws.amazon.com/lambda/latest/dg/lambda-intro-execution-role.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-iam-role.html
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samples/p-attach/6c999fa7-9550-4929-a5c1-60394142175d/attachments/attachment.zip
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https://docs.aws.amazon.com/cloudshell/latest/userguide/welcome.html
https://docs.aws.amazon.com/glue/latest/dg/what-is-glue.html
https://docs.aws.amazon.com/keyspaces/latest/devguide/what-is-keyspaces.html
https://github.com/aws-samples/cql-replicator/tree/main/glue
https://docs.aws.amazon.com/keyspaces/latest/devguide/getting-started.ddl.html
https://docs.aws.amazon.com/keyspaces/latest/devguide/getting-started.ddl.html

AWS HE 7to|=

=
2
r

xHod
-1 |

nx

x 0
=3
>0
rir
&

7| EFRl AN E

Cassandra Query

Language(CQL)E AM&35t04

2
| AHO|AE MAE £
i Lich XA LIRS Of
TiEd o] Z 7} A E AMol|A
caLg AR 3Hof 7| AT O]

A BFETIE HZTSHAAIR

1 Eo|2e MdE £,

ELZIQSt 2 20| BEutL|X|

oI £ E|O|EE RC|HE

22F DC 2 Eo|Eg Mt
st A2 1eds] EAAL.
Mg ZEZ AN|0|E St

HLCIS A3 2 EE A
ghict.

ALTER TABLE target_ke
yspace.target_tabl
e WITH CUSTOM_PR
OPERTIES =

{ 'capacity_mode':

{ 'throughput_mode"':
'"PAY_PER_REQUEST'} }

0| =

94


https://cassandra.apache.org/doc/latest/cassandra/cql/
https://cassandra.apache.org/doc/latest/cassandra/cql/
https://docs.aws.amazon.com/keyspaces/latest/devguide/ReadWriteCapacityMode.html#ReadWriteCapacityMode.OnDemand
https://docs.aws.amazon.com/keyspaces/latest/devguide/ReadWriteCapacityMode.html#ReadWriteCapacityMode.OnDemand
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Datastax-java-driver {
basic.request.cons
istency = “LOCAL_QU
ORUM”
basic.contact-points
= [“127.0.0.1:9042"]
advanced.reconnect-
on-init = true
basic.load-balanci
ng-policy {
local-dat
acenter = “datacent
erl”
}
advanced.auth-provid
er = {
class = PlainText
AuthProvider
username = “user-
at-sample”
password
“S@MPLE=PASSWORD="
}
}

1. 2 A3 R EE Spark
Cassandra ConnectorE A}
FLICH XEMEE LIS

Cassandral| 2= &8 & =X

StAAIL.

of| =l

El
=

i


https://docs.datastax.com/en/developer/java-driver/4.17/manual/core/configuration/reference/
https://docs.datastax.com/en/developer/java-driver/4.17/manual/core/configuration/reference/
https://docs.datastax.com/en/developer/java-driver/4.17/manual/core/configuration/reference/
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datastax-java-driver {

basic {
load-balancing-pol
icy {
local-datacenter =
us-west-2
}
contact-points = [

"cassandr
a.us-west-2.amazon
aws.com:9142"

]
request {
page-size = 2500
timeout = 360 seconds
consistency =
LOCAL_QUORUM
}
}
advanced {
control-connection {
timeout = 360 seconds
}
session-leak.thres
hold = 6
connection {
connect-timeout = 360
seconds

init-query-timeout
360 seconds
warn-on-init-error
false

}
auth-provider = {
class = software.
aws.mcs.auth.SigV4
AuthProvider
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aws-region = us-
west-2

}

ssl-engine-factory {
class = DefaultSs
1EngineFactory

}
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git clone https://g

ithub.com/aws-samp

les/cql-replicator
.git

cd cql-replicator/glue

# Only for AWS CloudShel

1, the bc package
includes bc and dc.
Bc is an arbitrary
precision numeric
processing arithmetic
language

sudo yum install bc -y

BFx FAMH oIUS #™-ELC CassandraConnector AWS DevOps
.conf Keyspaces
Connector.conf E L=
ME Z0H9]| ../glue/conf
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cd cgl-replicator/glu
e/bin
./cqlreplicator

--state init --sg

'"sg-1","sg-2""' \
--subnet

"subnet - XXXXXXXXXXXX"

\

--azZ us-

west-2a --region us-
west-2 \

--glue-

iam-role glue-cass
andra-migration \

landing-zone s3://cql-
replicator-1234567
890-us-west-2
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¢ ——az— MEUIO| 718 ¥
C-

« --region— FHAEZI 22
AE{7F HHEE AWS X[

¢ --glue-iam-role — A}
EX+E ti&lstod Amazon
Keyspace2t Amazon S3&

£¢ M AWS Glue7t &&

o

=EE
T U 1AM g Het

*+ --landing zone— S3
HZ! KA S 9I8H M=
A mt2t0|E] (--1anding
zoneI2tO|H gt2 X335t
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MM o, jar OlE|HE

1>
02
rot
o
>
=
w
vt

AWS DevOps

» CQLReplicator AWS Glue
&1 2l AWS Gluel| AWS
Glue 7{<E

- OlE|HEE X% dt= S3 H
A

« Amazon Keyspace2| CH4}
7| A O|A migration
ledger E||O|E
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AWS Glue™| M CQLReplicator
A E35tE4H --state run
B ot Lz o| mietO|eE At
g2 ArSsHok &LICt of2{8t
ot2tolE{e] XMetst A =
2 18t olo|adolM
Atehof et ZHEELICH ol &
£04 TTL (Time to Live) 2t &
Ho|EE =EA|st7{LE 1IMBE
Z'EJ"—PEP" iIE Amazon 83

i

Cassandra 2 1A E{0l| M
Amazon KeyspacesZ 3=
CE SAlstt{H ChE BEE

AL

./cqlreplicator --state
run --tiles 8 \
landing-zone s3://cql-
replicator-1234567
890-us-west-2 \
--region
us-west-2 \

--src-
keyspace source_ke
yspace \

--src-
table source_table \

--trg-
keyspace taget_key
space \
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writetime-column
column_name \
--trg-
table target_table --
inc-traffic

LA F|AHO|AL EOIER
Cassandra 2{AE0| JU&L
Ct. source_keyspace.so
urce_table CHA F|A

| O] A2t El|O[& 2 Amazon
target_keyspace.ta
rget_table Keyspace

of U&LICH met0|E = B2
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Amazon KeyspaceO| I} £ 5t £
= R YX|5t= --inc-tra
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./cqlreplicator --state

stats \

landing-zone s3://cql-
replicator-1234567
890-us-west-2 \

--src-

keyspace source_ke
yspace --src-table

source_table --region

us-west-2
M LISt 7l=

oto|zzio|ld T2 MAE H4  AWS DevOps

Moz FX[ott{H CtE B

S gt

./cqlreplicator --state
request-stop --tiles 8

\

landing-zone s3://cql-
replicator-1234567
890-us-west-2 \

--region
us-west-2 \

--src-
keyspace source_ke

yspace --src-table
source_table
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./cqlreplicator --state
cleanup --landing-zone
s3://cql-replicato
r-1234567890-us-we

st-2

Solution
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AWS GlueE AtE 3t caL 2|E2|70/ef README.MD
AWS Glue HE A
OtOHE 7|AHO|A HEHAM

otmtx| ZHAE 2t

27t e
oto|zeiloldd 1eq AbE

AWS GlueE A2735104 Cassandra {3 2ZE=E Amazon KeyspaceZ 0HO|18|0|M5tE=

glo|M T2 M|A S0 Cassandra 24 O|O|E{H|0|A T} &tX5| 7|S6HE -|-r7<|%eF =
7} 2t 2 £|™ Cassandra 2 2{AE{2} Amazon Keyspaces 7t2| SA| X|91 A|ZHEH £ O/gh S

A o Z 2|71|0| S Amazon KeyspacesZ MEHSI T & MENE £ Ql&L|CH HI0|E'| A HE RIS
7| @&l RAFSH ZhO|Z 2212 AF2 310 Amazon KeyspacesOll A C|O|E{E Cassandra 2C{AE 2 Cf

Al BXME =5 &Lt

SAlof ool
A
=

AT| ERR| A L

Bt AlZt St & 37(7t 1KiB2! 500, 000 0002 M= B2
H

B 1|E £Eo0{ E7l&LICH 228 Amazon
Keyspaces A 7| EFR{(WCU)2| & == LIS A2 7|8t e 2

(number of rows/60 mins 60s) 1 WCU per row = (500,000,000/(60*60s) * 1 WCU)
= 69,444 WCUs required

X2 69,444WCUE 1A|ZE L2 0|X|BH QG| =0 CHH|3104 2fZto| O4R E FIIE = U&LICH o€
£04,69,444 * 1.10 = 76,388 WCUs= 2LHF=7} 10% &L|Ct.

CQLE At&sto{ 7| AW 0|A

CQLE AtEst0d 7|AH0|AE Hdsttd™ Chs B A-ELICH

CREATE KEYSPACE target_keyspace WITH replication = {'class': 'SingleRegionStrategy'}

CREATE TABLE target_keyspace.target_table ( userid uuid, level text, gameid int,
description text, nickname text, zip text, email text, updatetime text, PRIMARY KEY
(userid, level, gameid) ) WITH default_time_to_live = @ AND CUSTOM_PROPERTIES =
{'capacity_mode':{ 'throughput_mode':'PROVISIONED', 'write_capacity_units':76388,
'read_capacity_units':3612 }} AND CLUSTERING ORDER BY (level ASC, gameid ASC)
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https://docs.aws.amazon.com/glue/latest/dg/what-is-glue.html
https://docs.aws.amazon.com/keyspaces/latest/devguide/what-is-keyspaces.html
https://cassandra.apache.org/_/index.html
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Amazon Elastic Block Store(Amazon EBS)
Amazon Elastic Compute Cloud(Amazon EC2)
Amazon Elastic File System(Amazon EFS)
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AWS Certificate Manager (ACM)
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https://docs.aws.amazon.com/dms/latest/userguide/Welcome.html
https://docs.aws.amazon.com/ec2/?id=docs_gateway
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-recover.html
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https://docs.aws.amazon.com/msk/latest/developerguide/public-access.html
https://docs.aws.amazon.com/msk/latest/developerguide/public-access.html
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https://kafka.apache.org/documentation/#quickstart
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https://cwiki.apache.org/confluence/display/KAFKA/KIP-382%3A+MirrorMaker+2.0#KIP382:MirrorMaker2.0-RunningadedicatedMirrorMakercluster
https://kafka.apache.org/documentation/#georeplication-monitoring
https://kafka.apache.org/documentation/#georeplication-monitoring
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https://docs.aws.amazon.com/msk/latest/developerguide/migration.html
https://catalog.us-east-1.prod.workshops.aws/workshops/c2b72b6f-666b-4596-b8bc-bafa5dcca741/en-US/migration
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https://cwiki.apache.org/confluence/display/KAFKA/KIP-382%3A+MirrorMaker+2.0#KIP382:MirrorMaker2.0-RunningMirrorMakerinaConnectcluster
https://cwiki.apache.org/confluence/display/KAFKA/KIP-382%3A+MirrorMaker+2.0#KIP382:MirrorMaker2.0-RunningMirrorMakerinaConnectcluster
https://cwiki.apache.org/confluence/display/KAFKA/KIP-382%3A+MirrorMaker+2.0#KIP382:MirrorMaker2.0-Walkthrough:RunningMirrorMaker2.0

=
2
r

AWS HE 7to|=

ELK AEHE AWS 7|t Elastic 22ISEZ 00| | 0|

&t Xt Battulga Purevragchaa(AWS), uday reddy, Antony Prasad Thevaraj(AWS)

B4 z2-HM & x| : Elasticsearch CHAF: Elastic 22t E
RfY: ol&3zy HIARE: J|Ef BE QIAEE  J|sm: 2o, 2o X4 5,
TH EF

AWS MH|A: Amazon EC2,

Amazon EC2 Auto Scaling,

Elastic Load Balancing(ELB),

Amazon S3, Amazon Route

53

O OF
=L
Elastic2 ='d S¢ MH|AE M3dl 22, AFE X2t 12 bt~ o2 22 2|0|A 0| M Elastic2
2|Y gelgtuct. 218 Elasticsearch AH|A QI Elastic Cloud= E{ZEt0|= HAM o4 I 2
OF S PIE Elastic AH(ELK 2=) 1t £2 M2 A8 5E S MBS YLICH 21, HES], APM(CHEZE|
70| Hds BLIEE), SIEM(E¢t HE 2l o|HE #E))1t 242 S &3l Elastic &F Moi| AM|AE
T U&LICt 7|A & &, QlEA = F7| 2|, Kibana HIX(EEHO H EE AZE3)et 242 & 7|
S22 MEE = %'EI—IEF.

K& 22|13 Elasticsearch0ll A Elastic 22} R E 2 &5t Elasticsearch AH|A 7} CHS =i % 2|
st|Ch
= .

. |2 QlZpl TZ2H|AMY al a2z

« Elasticsearch 22{AE{ AiAd ol ot 7

. ZEAE T WEL
. A0S, T S, A EH
OlE S3i Ct2 2XIE siZsts ol o B2 Alzte Eolg % UaLic

ELK AEHZ AWS 2t EZ 0t0|8|0|M 132


https://www.elastic.co/
https://www.elastic.co/elasticsearch/service
https://www.elastic.co/cloud
https://www.elastic.co/enterprise-search
https://www.elastic.co/observability
https://www.elastic.co/security
https://www.elastic.co/security

=
2
r

AWS HE 7to|=

O THE2 R Z 2||0|A Elasticsearch 7.132 Amazon Web Services(AWS)2| Elastic 22+ =04 A
ElasticsearchZ 0tO0|18|0|M5t= WS HOolgLICH CHE HEM| M= O] THEIo| MHE Z2MAE
ofZh =7d5Hof & = U&LICE KEMIEH LHE 2 Elastic EE XA 22/t A2,

A =7 2 AIEE AL

A =
« AHARS QI3 Amazon Simple Storage Service(S3)01 HAMAE 4 s &AM AWS HH
o ARHAFOO|E IY 2 Amazon S3E SASHY| I8t ot et SRS =2 iy ZEo| Zgtold! 23

« Amazon S3 ™M& 7143}

. ClOlE| Bo 7|7t 525 2 22 Clo|E AE0{ = 2474 AE2|X|(Amazon S3)0l| H7|Mo = &gt
E|EE 5= Elastic A AF Z42H

gro|aciolME AIEHSHZ| Mol ARHAFS| 7|9 1 M3 Els QIEIAS| £~ 7| HA0o| 2= 0|
A0f Lottt 2 x| olsHsHoF EL|Ct REAIEH LI 2 Elasticoll 2|5t A A2.

o4
oL

ok

=

>

oro|Zeiold Z= MAoE OHE ol dBE A ME X[AT Lo

ig HMEN 2ol
H x| Elastic 22} E 2! Elastic & 2 E Elastic #H2d &4

ZgjojAof cHer x|A

A|AE! BHE|X}F EE= DBA 2ZY0/A Elastic 24 2 &l AEZXIE ZRH|IMISID
o A-oi ChEt AMS K|A AWS Command Line Interface
(AWS CLHE Mx| U A3t
= g|0|A0{| M Elastic X[
5t= 2 E OO|Ef AAE Al
st= 7ls
HEQ3 &2|At 2z go/AdAM AWSZ 2| 4| o174 CH=Zof CHEt OISHE
EQm HAA Eot A Msolc] HESZE 2X0|A0AM
3t K| Al Amazon S32 HES3 23

A4
=

A=A U AE AL 133

0%k


https://aws.amazon.com/s3/
https://aws.amazon.com/account/
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https://aws.amazon.com/about-aws/global-infrastructure/regions_az/
https://www.elastic.co/guide/en/elasticsearch/reference/7.14/xpack-ccr.html
https://aws.amazon.com/s3/?p=pm&c=s3&z=4
https://aws.amazon.com/elasticloadbalancing/network-load-balancer/
https://aws.amazon.com/route53/
https://www.elastic.co/apm/
https://www.elastic.co/beats/
https://www.elastic.co/guide/en/logstash/current/index.html
https://aws.amazon.com/architecture/well-architected/?wa-lens-whitepapers.sort-by=item.additionalFields.sortDate&wa-lens-whitepapers.sort-order=desc
https://aws.amazon.com/migration-acceleration-program/
https://aws.amazon.com/migration-acceleration-program/
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https://docs.aws.amazon.com/Route53/latest/DeveloperGuide/Welcome.html
http