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https://www.robware.net/
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OLA 2 - Workload, On-Demand: All Infrastructure

Overview Reports
Nodes Compute Cost
Disks / Storage Storage Cost
Bytes/month (GB) Network Cost
License Cost Total with License Cost
Tora: §$1.7m
Details & Downl
Summary Compute Storage Network License Dedicated Host Q g datacenter name, vm name, ec
Collapse All E
Gryain T S N Y S
Predicted (%) SLT (%) Currently Available (GB) Peak Used (GB) Recommended Available (GB) Recommended Max Available (GB)
204 80 34.4 131 17.2 17.2 1
763 80 34.4 333 34.4 34.4
89 80 17.2 14.8 172 17.2 1
101.0 80 51.5 73 17.2 17.2 2
23 80 8.6 4.0 4.3 4.3 4
329 80 8.6 2.8 43 43 4

ClOIE &4

FI

AWS £ HIO|E{ £=Zlo| 22 El & o ZpME|o|ME MBELICt= OIo|EHE AWS AEStD 4
IE Qokstrle x| 0lAa AF2 2 222 nfo|2po|Mol| CHEF HAE AFEHES A A|EHLICH £
é!(TJHEE H|&

>)|I

g 713, B F M3t EE= AHEE =™ 7ts), HHE SKU 7|&[(of: SQL Server
Enterprise 0{C|A0] At& &O|X|Et EI_/.\_A LFAME Y 7|s AHE0{ A SQL Server Standard 0| C |4
ol Mgtgte MetehE AF0F0=| 17F 8 2 2to|MA HIEE &Y += /JU&LICH ool 2to|MAE
E 048t SQL Server?t Z2 HME2| 75'-?— IREEE I:IIMF ZYEE| OIAEIA O HYX|5l= dheH 0| &H
Yro=z MMt Z7t B&LUch & RAMIH vCPUL| CPU Z 21t 9l H|g0| 2to|MA Z 3 4l 7
Bring Your Own License(BYOL) 2 50i CH3H 2tO|M AT £04El 0 & E0|7| &t = 21 E X

Hets <7t ool s ErLCH.
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Collection method: Migration Evaluator
Additional data used: = : (. ﬁ
License entitlements: Received MLS - —=
Prod vs non-prod: Customer provided Virtual servers  Physical servers RAM Total cores Used storage
Excluded from scope: 169 server(s) + 0 desktop(s)
. 1,011 0 21.57TB 4,528 397 TB
SQL dev running ENT/STD: 12 SQL Servers $316K
Number of SQL passive nodes: 1 (1,011 total servers) 20.09TiB 369 TiB
In-scope server counts SQL instance versions Windows Server versions
1200
1011 1011 SQL2022 o 2022 |s
1000 ] e
200 SQL2019 [ 2019 [0
SQL 2017
600 2016 Y >:o
400 SQL 2016
2012R2 ] 50
200 SQL2014 [ 8
0 0 0
0 — SQL2012 |2 2012 |4
Prod Non-prod Total
. . <=SQL2008R2 o <=2008R2 o
@ Windows Server [OLinux DOTotal
- = ._ = = = o = = =
UgHriol 2|55} AlLIZIQ0li= AWS 244 2[x{5t 7|3i9} EHA 2lolMA HZE 2 Algshs Zo|
ZErELcH

AWS Z|AA %X} 7|3]9] of:

o I|3 AF2ZFo| CHEt it T2 H|A LS m|huct.
e OIAAE DESHAH XIMSHHLU LT MA AFR5HR| OFM| 2.
o OIAEIAE MM FE 2 XXt %Al MCHe| EC2 QIAEIAZ OtO|2 8 0|8 LCt.

- 22/ o|o|E{H|0[& = o|Tsto] 28 HIES A ELICH

ME THE| 2to|MA HZ of K

SUSt JIZEE MY = O ERE F0{E &L ct
- EZ QP SQL Server Enterprise HIC|MH 2 F£7} 7| HE AM7HFLICH
&

7
| MHE M 7ot 22HE st=H01E L AF LICH
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CtS THA A=

obx|go 2, +ZE 45 CIolEE AWS A8 5to S8 932 37| Y HI8S FHELICL AWS £
Hel7t XIEE #3E0q EAH S WM 2442 MSE = U&LICt Ol Sl x|13o| §M0o| 2=
dliojA M2 TEQIX| oto|Z2f|o|MIX| &lE = AU&LICH AWS. AWS OLA Z0f XS E TCO &4
— 74 AL
O =

QO oA & Z)2 AtE35to{ 2t A HIELIA AMHIZE 7158 2 Qla |0

Option 1: Option 1a: i : Option 2a:

Amazon EC2 shared Amazon EC2 shared + Amazon EC2 mixed Amazon EC2 mixed +

power management power management
Option details: compute 100% Reserved Instances (RIs) Rls *;r;—:;gn:;nni?ower 100% Ris Ris +;’;ﬁ:;:’1;7’:0w”
Option details: Microsoft licenses WS LI and SQL BYOL WS LI and SQL BYOL WS BYOL or LI+SQL BYOL WS BYOL or LI+SQL BYOL
Compute costs’
Year 1 compute cost $414,546 $482,623 $504,019 $513,941
Year 1 vendor license included cost $392,858 $244,415 $9,804 $4,783
$807,404 $727,038 $513,823 $518,724
Total compute savings in year 1, compared to Option 1 — 10% ($80,366) 36% ($293,581) 36% ($288,680)
Storage and networking costs?
Annual estimated storage cost $336,494 $336,494 $336,494 $336,494
Annual estimated networking cost $41,455 $41,455 $41,455 $41,455
$377,949 $377,949 $377,949 $377,949
Microsoft license costs**
WS/CIS annual Software Assurance (SA) + current SPLA/Subs cost $0 $0 $0 $0
WS/CIS license + SA + SPLA/Subs true-up cost $0 $0 $0 $0
SQL annual SA + current SPLA/Subs cost $0 $0 $0 $0
SQL license SA + current SPLA/Subs true-up cost $0 $0 $0 $0
$0 $0 $0 $0

Total estimated costs $1,185,353 $1,104,987 $891,772 $896,673
Annual TCO savings in year 1, compared to Option 1 — 7% ($80,366) 25% ($293,581) 24% ($288,680)

1 Pricing model used: 3-year, no upfront RI
2 Software Assurance and true-up costs provided by Microsoft

£S5t AWS OLAE CH I Z 2 Mot2 S35l #Chstzt 7|& I3 220 O/FE £+ Ue GEol CHE QAL

eF
O|EE MSgfLict

[0

Linux 28 #A| 2 o|s&LICt

ARM Z Z M|A(AWS Graviton)oi| Ciet o EE2[A| 0|4 X|#HE FIHEFLICEH

SQL Server I ZEE Amazon AuroraZ O|™EFL|CE.

o Windows 2! SQL Server {IAE2ZEEE QE AA J|&E 0|55l01 AZEQ0{ ESE M 7HEL|C}.

o

Ct= ctolo{a ol M= WindowsO| A LinuxZ2 EE= SQL Server0l| A AuroraZ O|XstE Zdat e
Chsl 712 Sall E8E 4+ Qe HI8 MY 2102 EoiELICH
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$1,600,000 Savings Savings
B $275,625 $1,174,409
$1,400,000 -
Savings Savings
$30,403 $274,962
$1,200,000
Savings
$1,000,000 $593,419
$800,000
$600,000
$400,000
$200,000
Compute and SP\ cost Compute and Sp\ cost Compute and SA cost  Compute and S\ cost Compjute and Sp cost Ce¢mpute cqst Cdmpute cqst
§ 41,505,740 $1,505,74 41,230,11 41,199,71}p 5924,750 $331,331 $331,331]
Initial shared (EC2 + Instance remap Windows to Linux Linux to Graviton SQL to Aurora SQL + WinSrv Post-modernization
WS LI) + SQL SA$ annual savings annual savings annual savings annual savings Software Assurance  annual cost after
annual savings savings

|7(|-
ArS

™MA| AWS OLA ZZAMAE
ME 2EoiELCH

_I

L R| & 45200| &4

2lL|Ct O+ Cholo{2=oilME B2l of

Prior to Day 1

Day 14

Day 30

P

>

Day 45
)

>

5 N N 5
Securing agreement Kicking off Ensuring data transfer Viewing early data Presenting results Migration planning
KEY ACTIONS KEY ACTIONS KEY ACTIONS KEY ACTIONS KEY ACTIONS KEY ACTIONS
« Platform decision and dema « Kickoff call « Tool provider confirms data « Preview of data « Internal output « Customer and AWS engages
« Project scope confirmed « Customer registration collection underway, no issues « Scope alignment « Preview with data within platform
- Business objective complete « Tool provider continues to « Identify any focus areas of - Final output presentation « Identify logical move groups
« Project contacts « Deployment confirmed monitor and report status interest « Discuss next steps « App dependencies identified
« Security and privacy « Connected to defined scope « Discuss business groupings « Option to integrate partners « Secure migration funding
- Agent vs agentless devices and locations - Dev/test and prod sizing and AWS Professional Services options
+ Timeline reviewed preview + Post AWS OLA "continued
« License preview access” options
EXIT CRITERIA EXIT CRITERIA EXIT CRITERIA EXIT CRITERIA EXIT CRITERIA EXIT CRITERIA
Customer readiness confirmed Tool provisioned Confirmed data is being collected Focus areas and partner options AWS OLA outcome report Migration plan created

=4 VMware 20| /T RVTools8| £33 M3 E &+ U= AR Ol EtEICIE FHU 7|ZE 1F U=
=9 4 QlaLch Ete CPU R, CPU I|3, RAM B2 X RAM |29t 22 AHat & AFEE G0
E{7} £&E ZE nidg EME AWS & QJQL—IEP.

Hot g

LR nZie dtxo 2 XMA 752 XX Zof A 20~30%2| HI® M AefLct My AR =Y
2 MEFF CIOIEE 7|H2 2 AA FEEE J71E MESH 37]2] AWS QUAEA QL UX|AIZILICEH. Of
et MH 37| ZH2 AWS BHE0| e HIEES 2 #ot ofL|gt Ao ClE R HIB HZA £

I E JHKE BRI at&LICH o2 S04 Windows EE&= SQL Server 2HO|MAE 20~30% ES5HH
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Microsofte| Ct& EF S E£0|7LE F7I AAYF ol Z2|70[Moi| CHEt 2to|MAE HEE +~ U&
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FIt Bl
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https://pages.awscloud.com/global-acq-ln-aws-migration-assessment-interest.html
https://pages.awscloud.com/global-acq-ln-aws-migration-assessment-interest.html
https://aws.amazon.com/optimization-and-licensing-assessment/
https://www.youtube.com/watch?v=Zyhd2FmdtJs
https://www.youtube.com/watch?v=Zyhd2FmdtJs
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https://aws.amazon.com/ec2/
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Amazon EC2 & Amazon Relational Database Service(Amazon RDS)
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70% reduction
in cost

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Unoptimized, without Instance Scheduler

. Optimized, with Instance Scheduler on AWS from 08:00-18:00 on Monday-Friday



https://aws.amazon.com/solutions/implementations/instance-scheduler-on-aws/
https://aws.amazon.com/ec2/
https://aws.amazon.com/rds/
https://aws.amazon.com/systems-manager/
https://aws.amazon.com/systems-manager/
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https://aws.amazon.com/solutions/case-studies/jamaica-public-service-case-study/#:~:text=%E2%80%9CMigrating%20to%20AWS%20has%20minimized,EC2%20and%20Amazon%20RDS%20instances.
https://aws.amazon.com/solutions/case-studies/jamaica-public-service-case-study/#:~:text=%E2%80%9CMigrating%20to%20AWS%20has%20minimized,EC2%20and%20Amazon%20RDS%20instances.
https://aws.amazon.com/solutions/case-studies/jamaica-public-service-case-study/#:~:text=%E2%80%9CMigrating%20to%20AWS%20has%20minimized,EC2%20and%20Amazon%20RDS%20instances.

AWS HE 7t0|= 0{| A Microsoft Y32 C H| %|x35F AWS

A: Marketing team

On-demand license included Windows Server on Amazon EC2

B: Accounting team

On-demand license included Windows Server on Amazon EC2

Running 24/7
Monthly cost: $1664.40

.

Running 24/7
Monthly cost: $1664.40

000

cbi.xlarge instance cbi.xlarge instance cbi.xlarge instance cbi.xlarge instance cbi.xlarge instance cbi.xlarge instance
cbi.xlarge instance cbi.xlarge instance cbi.xlarge instance cbi.xlarge instance cBi.xlarge instance cbi.xlarge instance
"""""""""" F e
o S

N

Monthly cost before optimization

$3328.80 USD
o & E0{3%0l=3120| A2 0] & 232 WUIL|Ct OIS EO[HM QABRA AFEEHE A
85t0 EE Mo QUAEHAE AWS RUSHE FR(F, O 730A1Z CHAl Of 321 A7+ S¢t) o &
=
0

932.52 USDE HZE + U&LICL 0| 32 28 HIS0]56% HZELICH 2|H Bl QAEA AL Al
| 03 &

o
MEEoIME A = U&LICH 0] A< 1,140 USD

Z+o| OH 730A|ZHOI M 2304|122 2 ZH A 5tod
= 68.5%7F M EILICH 3AHE O] & 2,072.52 USD(62% HZh) EE= 947 24,870.24 USDE Mz
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A: Marketing team

On-demand license included Windows Server on Amazon EC2

Running Monday-Sunday from 11:00-23:00
Monthly cost: $731.88 (56% cost reduction)

-

cbi.xlarge instance

.-

cbi.xlarge instance

-

cbi.xlarge instance

-

cbi.xlarge instance

-

cbi.xlarge instance

-

cbi.xlarge instance

B: Accounting team

On-demand license included Windows Server on Amazon EC2

Running Monday-Friday from 08:00-18:00
Monthly cost: $524.40 (68.5% cost reduction)

e

cbi.xlarge instance cbi.xlarge instance cbi.xlarge instance

.

cbi.xlarge instance cBi.xlarge instance cbi.xlarge instance

b

o

Monthly cost after optimization

$1256.28 USD (62% cost reduction)
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Instances in multiple
AWS accounts and Regions
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=
Amazon EC2 Amazon RDS

Amazon S5NS AWS KMS
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https://docs.aws.amazon.com/solutions/latest/instance-scheduler-on-aws/cost.html
https://docs.aws.amazon.com/solutions/latest/instance-scheduler-on-aws/cost.html
https://console.aws.amazon.com/
https://us-east-1.console.aws.amazon.com/cloudformation/home?region=us-east-1#/stacks/create?templateURL=https://s3.amazonaws.com/solutions-reference/instance-scheduler-on-aws/latest/instance-scheduler-on-aws.template
https://s3.amazonaws.com/solutions-reference/instance-scheduler-on-aws/latest/instance-scheduler-on-aws.template
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_iam-quotas.html
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Period 1 (Workload A):
Name: retail-hours
Days: Monday to Sunday
Hours: 1100 - 2300

Period 2 (Workload B):
Name: office-hours
Days: Monday to Friday
Hours: 0800 - 1800
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https://docs.aws.amazon.com/solutions/latest/instance-scheduler-on-aws/sample-schedules.html
https://console.aws.amazon.com/dynamodb/home
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type: period

name: retail-hours
begintime: 11:00
description: Retail hours
endtime: 23:00

weekdays: mon-sun
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Schedule 1:
Name: singapore-office-hours
Period: office-hours
Timezone: Asia/Singapore
Schedule 2:
Name: singapore-retail-hours
Period: retail-hours
Timezone: Asia/Singapore
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https://console.aws.amazon.com/dynamodb/home
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type: schedule

name: singapore-office-hours
description: Office hours in Singapore
periods: office-hours

timezone: Asia/Singapore
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type: schedule
name: singapore-retail-hours
description: Retail hours in Singapore
periods: retail-hours
timezone: Asia/Singapore
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https://docs.aws.amazon.com/ARG/latest/userguide/resource-groups.html
https://docs.aws.amazon.com/ARG/latest/userguide/resource-groups.html
https://console.aws.amazon.com/
https://console.aws.amazon.com/resource-groups
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https://www.youtube.com/watch?v=UfPqrkoUFiQ
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Cost and usage graph info

Total cost Average daily cost Service count

$766.08 $109.44 1

Costs ($)

120

90
60

0 ' I I I I I I

30

Feb-20* Feb-21* Feb-22* Feb-23* Feb-24* Feb-25* Feb-26*

W EC2-Instances

Cost and usage breakdown

Q, Find cost and usage data <1 > @&
Service Service total Feb-20* Feb-21* Feb-22* Feb-23* Feb-24* Feb-25* Feb-26*
Total costs $766.08 $109.44 $109.44 $109.44 $109.44 $109.44 $109.44 $109.44
EC2-Instances $766.08 $109.44 $109.44 $109.44 $109.44 $109.44 $109.44 $109.44
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AWS H#E 7tol= ofl M Microsoft YIZ 2= H|E #|x35 AWS

Cost and usage graph info

Total cost Average daily cost Service count

$383.04 $54.72 1

Costs ($)

60
45
30

0 ' I I I I I I

15

Feb-20* Feb-21* Feb-22* Feb-23* Feb-24* Feb-25* Feb-26*

W EC2-Instances

Cost and usage breakdown

Q, Find cost and usage data <1 > @&
Service Service total Feb-20* Feb-21* Feb-22* Feb-23* Feb-24* Feb-25* Feb-26*
Total costs $383.04 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72
EC2-Instances $383.04 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72
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Cost and usage graph info

Total cost Average daily cost Service count
$383.04 $54.72 1
Costs ($) “
60

45

30

15

0 '

Feb-20* Feb-21* Feb-22* Feb-23* Feb-24* Feb-25* Feb-26*

W EC2-Instances

Cost and usage breakdown

Q, Find cost and usage data <1 > @&
Service Service total Feb-20* Feb-21* Feb-22* Feb-23* Feb-24* Feb-25% Feb-26*
Total costs $383.04 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72
EC2-Instances $383.04 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72 $54.72
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Cost and usage graph info

Total cost Average daily cost Service count
$305.47 $43.64 1
60
45
30
15 I I
0 " " " " " " "
Mar-06* Mar-07* Mar-08* Mar-09* Mar-10* Mar-11* Mar-12*

[ EC2-Instances

Cost and usage breakdown

Q Find cost and usage data <01 > @
Service Service total Mar-06* Mar-07* Mar-08* Mar-09* Mar-10* Mar-11* Mar-12*
Total costs $305.47 $50.15 $50.15 $50.15 $50.14 $50.15 $27.36 $27.36
EC2-Instances $305.47 $50.15 $50.15 $50.15 $50.14 $50.15 $27.36 $27.36
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Cost and usage graph info

Total cost Average daily cost Service count

$191.50 $27.36 1

28
21
14
7
0 " " " " " " "

Mar-06* Mar-07* Mar-08* Mar-09* Mar-10* Mar-11* Mar-12*

[ EC2-Instances

Cost and usage breakdown

Q Find cost and usage data <01 > @
Service Service total Mar-06* Mar-07* Mar-08* Mar-09* Mar-10* Mar-11* Mar-12*
Total costs $191.50 $27.36 $27.36 $27.36 $27.36 $27.36 $27.36 $27.36
EC2-Instances $191.50 $27.36 $27.36 $27.36 $27.36 $27.36 $27.36 $27.36
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Cost and usage graph info

Total cost

$113.97

Costs ($)

24

a

Cost and usage breakdown

Mar-06* Mar-07*

Average daily cost

$16.28

Mar-09*

[ EC2-Instances

Q Find cost and usage data

Service Service total
Total costs $113.97
EC2-Instances $113.97

Mar-06*
$22.80

$22.80

Mar-07* Mar-08*
$22.80 $22.79
$22.80 $22.79

Mar-10*

Mar-09*
$22.79

$22.79

Service count

1

Mar-11* Mar-12*

Download as CSV

<10 @
Mar-10* Mar-11* Mar-12*
$22.80 $0.00 $0.00

$22.80

=7} 2lAA

AWS QUIAEIA AIZF Ol S X[ AHS3H AWS HBMO| QIARA AFED)

Back to Basics: Using an Instance Scheduler to Control Amazon EC2 and Amazon RDS Resource

Costs(YouTube)
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£ AI23510{ H| £ AWS Cost Explorer(AWS 24| 2! H|E &2 EM)
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https://docs.aws.amazon.com/solutions/latest/instance-scheduler-on-aws/solution-overview.html
https://www.youtube.com/watch?v=UsC5ZNcZl9k
https://www.youtube.com/watch?v=UsC5ZNcZl9k
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://docs.aws.amazon.com/cost-management/latest/userguide/ce-what-is.html
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https://aws.amazon.com/optimization-and-licensing-assessment/
https://aws.amazon.com/optimization-and-licensing-assessment/
https://aws.amazon.com/aws-cost-management/aws-cost-explorer/
https://docs.aws.amazon.com/cost-management/latest/userguide/ce-rightsizing.html
https://aws.amazon.com/ec2/
https://aws.amazon.com/ebs/
https://aws.amazon.com/ecs/
https://aws.amazon.com/cloudwatch/
https://aws.amazon.com/lambda/
https://docs.aws.amazon.com/systems-manager/latest/userguide/systems-manager-automation.html
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500k

Rightsizing begins
450k

400k

Reinvestmerit for new workloads
nd migrations
Rightsizing executed against 70% of the fleet

350k

Mar - 2022 Apr- 2022 May - 2022 Tin - 2022 Tor- 2022 Rug - 2022 Sep - 2022 oct - 2022
Billing Period

Q Filter table 1 @

Remove Al Currently Charted Data Total v 03/22 04/22 05/22 06/22 07/22 08/22 09/22 10/22

X Amazon Elastic Compute Cloud (Windows) $3,413,527 $490,252 $494,398 $468,629 $345,548 $319,026 $318,815 $497,501 $479,358
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https://docs.aws.amazon.com/compute-optimizer/latest/ug/getting-started.html#account-opt-in
https://docs.aws.amazon.com/compute-optimizer/latest/ug/security-iam.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_getting-started_concepts.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_manage_org_support-all-features.html
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https://docs.aws.amazon.com/compute-optimizer/latest/ug/delegate-administrator-account.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/getting-started.html
https://static.us-east-1.prod.workshops.aws/public/93110159-2ede-4c0c-9767-877c96d68a7e/static/code/wec2/ComputeOptimize.yml
https://docs.aws.amazon.com/systems-manager/latest/userguide/systems-manager-parameter-store.html
https://docs.aws.amazon.com/systems-manager/latest/userguide/security_iam_service-with-iam.html#managed-policies
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bash

#1/bin/bash

# Set variables

TAG_KEY="rightsizing"

TAG_VALUE="type-m5"

# Get a list of instance IDs

INSTANCE_IDS=$(aws ec2 describe-instances —query
"Reservations[].Instances[].InstanceId" —output text)
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https://docs.aws.amazon.com/whitepapers/latest/tagging-best-practices/tagging-best-practices.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://console.aws.amazon.com/resource-groups
https://console.aws.amazon.com/resource-groups
https://console.aws.amazon.com/cloudshell/home
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# Loop through each instance ID and add the tag
for INSTANCE_ID in $INSTANCE_IDS; do

aws ec2 create-tags —resources $INSTANCE_ID —tags Key=$TAG_KEY,Value=$TAG_VALUE
done
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https://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/activating-tags.html
https://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/activating-tags.html
https://console.aws.amazon.com/billing
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-resize.html#resize-ebs-backed-instance-considerations
https://docs.aws.amazon.com/systems-manager-automation-runbooks/latest/userguide/automation-aws-resizeinstance.html
https://console.aws.amazon.com/systems-manager/
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https://docs.aws.amazon.com/whitepapers/latest/tagging-best-practices/tagging-best-practices.html
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https://aws.amazon.com/optimization-and-licensing-assessment/
https://aws.amazon.com/savingsplans/
https://aws.amazon.com/savingsplans/
https://aws.amazon.com/compute-optimizer/
https://docs.aws.amazon.com/whitepapers/latest/tagging-best-practices/tagging-best-practices.html
https://www.youtube.com/watch?v=ekR6RSgqJ4Q
https://www.youtube.com/watch?v=ekR6RSgqJ4Q
https://aws.amazon.com/blogs/modernizing-with-aws/optimizing-performance-and-reducing-licensing-costs-leveraging-aws-compute-optimizer-for-ec2-sql-server-instances/
https://aws.amazon.com/blogs/modernizing-with-aws/optimizing-performance-and-reducing-licensing-costs-leveraging-aws-compute-optimizer-for-ec2-sql-server-instances/
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https://aws.amazon.com/ec2/
https://aws.amazon.com/ec2/instance-types/
https://aws.amazon.com/optimization-and-licensing-assessment/
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I

CHS KM= us-east-1 2T AT QE 7|8 vCPU 47HE AFRSHE QUAEIAO| AlZHE

= =
EF =2 EoiFLCH.

Instance vCPU RAM AlZte 7t
cbi.xlarge 4 8 0.17 USD
mG6i.xlarge 4 16 0.19 USD
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AE HAE 7bs CPU 3
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AlZte 7t4

0.25 USD
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|Ztol| =X EILCH HAE 7}

AlZtE 7t4
0.0052 USD
0.0104 USD
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0.0416 USD
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/burstable-credits-baseline-concepts.html#earning-CPU-credits
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/burstable-credits-baseline-concepts.html#earning-CPU-credits
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Instance vCPU RAM(GB) At 744
t3.2xlarge 8 32 0.3328 USD
® Note

RLE2 us-east-1 2T RL|ME AlZtE 2Fof Z|8terL(Ct

I 2 MM of7|Elx] Zt 7}Z3 &} 0| O|5H

.

| £ EC2 QIAEA O] EFO| IR &LICE C5, M5, R52F 22 O|™ MICHel EC2
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EMM AL E LELIE 7t & |0 &L
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T H o
x
x
o
N
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F/Z2MM SMO| EUEIRZ| IHZE0 Z2 MM OF7|ElXA =A0| H4E & LICt QU= JHE R
ABE ZZMAE AMD(a'2 EAIE)QILICH AMD EPYC ZZAMAE St x86 0F 7 |H%{E A 5t
XMEst 7tdo 2 olE T 2 MMt HixE 852 MS=LCH O 22 HAMM = = UX 0| AMD

(@)

EC2 QIARIAE= QIR QIAEI A0 HISH oF 10% EQIE HAFE HIEE MIELICH
Ol OIABIA Azt 744 AMD QIARHA 7t At0l(%)
cbi.xlarge 0.17 USD cba.xlarge 0.153 USD 10%
mG6i.xlarge 0.192 USD mo6a.xlarge 0.1728 USD 10%
réi.xlarge 0.252 USD réa.xlarge 0.2268 USD 10%
(® Note
L2 us-east-1 2o 2C|ME AlztE Fof Z[EHLICEH

M = T2 MM of7|Ex SM2 EC2 QIAEAS| AWS Graviton ZZ M AM('g'2 EAIE)ILICH
ol A AAHIBH AWS Graviton ZZAMAE Amazon EC20{IM |4 9| 74 CHH| M5 & MISELICt $4X|
Graviton Z2 MM QI L2 MMELCH20% A{ZIE ot ofL|2} 20% 04 0| M5 Fag MSE
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https://aws.amazon.com/intel/
https://aws.amazon.com/ec2/amd/
https://aws.amazon.com/ec2/graviton/
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Ct. X MICH Graviton ZEMME 0|28 S 0|2 S 235104 HIAE Z1 50| 25% O &A=
WAoo 2 of &HELIch

ARM O} 7|EIX{E 7|Et2 2 §l= Graviton Z 2 M| A 0| ME Windows ServerE Al&isr o= QigL|CH A
X2 Windows Server= x86 Z 2 M|A0|AMEH 2t S &L EP Windows Server& Graviton 7|8 QIAEIA

E M85 40%2| L2 CiH| M5 42 288
EZZMNME HE M8E &= UELICH 0§ S04 Z
&, Olt8t QI Z=E ARM ZZMME AL

o™

9iX|8F E™ Microsoft A2 E 2} &7 Graviton
| {2 NETLS Linux0ll A Alstsr 4~ Ql&L|CH.
g+ e H 21 X3t Graviton EC2 QIAEIA S

mo

=24 sl

CH2 oMo M= us-east-1 BITA A

rr

Graviton 2IAEIAO| A7t @ 2 & H0o{EL|CE

QIE] QIAEIA Alzte 7t4 Graviton QIAE  A|ZHE 7+ x0l(%)
A

cbi.xlarge 0.17 USD c6g.xlarge 0.136 USD 20%

m6i.xlarge 0.192 USD m6g.xlarge 0.154 USD 20%

réi.xlarge 0.252 USD rég.xlarge $0.2016 20%

(@ Note

B2 us-east-1 2|Xe| 2C|THE AlZHE @ Z0of Z[BHEFLICEH

CHE A EOME M Al2|= QIARIAS| =2 H|mEFL|CH
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LICE.

C1.xlarge
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AlZte 7+

0.52 USD
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® Note

222 us-east-1 E2|™Q| 2C|HE A|ZHE

CHE AtEOo|M= CHE S Mol C Al2l=

a0 7[grgfLct.

ABA H|IES H[WELICH
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gLt ChS Eof

C5.xlarge

C6i.xlarge

® Note

B2 us-east-1 2|Xe| 2CITHE AlZHE 2

Z ol 6AlcH 2l

AT 7t4

0.17 USD

0.17 USD

AEA

A SA|CH QIARIA R 7424 0]

8 QlAE

AT 7t4

|> nE

M5.xlarge 0.192 USD

M6i.xlarge 0.192 USD

S gLt

HEZ2| =™

3} QIAEIA

AT 7t4

r5.xlarge 0.252 USD

réi.xlarge 0.252 USD
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HE2 SsHX|E 2|A MCHe H HE Z2 MM, A E HEXAZ X2IZF, Amazon Elastic Block

.I
o o
Store(Amazon EBS) X Z|2 2! IOPS 712 Q& 48 22 CHH| s ME& it

& 58 @2 CHH| s T AFEE & stLEE X2i QIAEI A O| 7M AMEEQILICEH O] MICHe| QIAEIA
= O™ MICHECt %|CH 55% O =2 2= ChH| 852 M3 gLt o8 ZoM 2 = /X 0| x2iedn2
ZE Ms EHESF o™ Moot SYE =)o /M2 Eo{E LTt
Instance AlZtY  vCPU RAM Z2A| QIAEH HE Amazon EBS
714 MEE AAE A EBS % IOPS
2l x| =
x1e.2xlar 1.66 8 244 2.3GHz 237GB 10Gbps 125MB/ 7400
ge usSD SSD s
x1liedn.2x 1.66 8 256 3.5GHz 240GB 25Gbps  2,500MB/ 65000
large usSD NVMe s
SSD
® Note

B2 us-east-1 2|I™e| 2C|HE AlZHE @ Z0i Z7[BHEFLICEH

oA AlLt2|2

HiS RS FX35l1 SQL Server 852 /M52 B4 |Atof 28t ofM|E medgLIch MACO
SME7} O] E|Alo] & HE e 2 AES F &A= x1e.2xlarge QIAE A MM x2iedn.xlarge Q1A E
AR TEELICH M QIARA F7|= O X2 x2 QIABAO| I A E S8l HIH E EEH S AL
5t0{ SQL Server G5t %28l E i LICt O] S3H &[At= SQL Server Enterprise 0f|C[440{ A
SQL Server Standard (IC|Mo 2 Ct2 O 8|0|=EE 5= U&LICH EF 3[At= SQL Server 2tO|[MAE
87 vCPUOIM 471 vCPUZ &Y = &Lt

M3t ™
Server EC2 QIAEIA SQL Server ofC|M oHE HIE
ProdDB1 x1e.2xlarge AE{Zzlo|= 3,918.64 USD
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https://aws.amazon.com/ec2/instance-types/x2i/
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Server EC2 QIAEIA SQL Server oflC|M 22 Bl
ProdDB2 x1e.2xlarge IE{ZElo|= 3,918.64 USD
& A 7,837.28 USD

Server EC2 QIAEA SQL Server of|C|4 HE HIE

ProdDB1 x2iedn.xlarge EE 1,215.00 USD
ProdDB2 x2iedn.xlarge TS 1,215.00 USD
A 2,430.00 USD

O| ZE Oo|H2 ZEE M x1e.2xlarge RIAEA MM x2iedn.xlarge QIAEA
Mol ZA7F =2 HM O|O|E{H| 0| A AMEHol| OH& 5,407 USDE MZE +
E9| & H|&0| 69% MZ ELICt.

> HTJ

HE5H AlLLE|2 of
ICt. O|& &3l 122
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(® Note
B2 us-east-1 ™o 2C|HE Azt @ Z0f Z7|BHEFLICEH

%|Al OIAEIA 2 nto|28|0o|M

0| MICHe| Amazon EC2E Xen 0| I{HIO|K{0| A ASE|= HhEH %[ Al MICHE AWS Nitro A|AEIOf
M ESELICH Nitro A|ARI2 SAE StES[0{2] He| 2E ARE Y HEE| 2aaE QAR A
MLEELICH O|E HIE o E HEHXQl ds0| EaELIc Xen0i| M Nitro 7|gF QIARAZ 0tO|28[0|
Mote 32 SWsh 1E AHE 0| U&LICh o & £01 AWS Windows AMIE Microsoft 44| O|C|0{0f]
MAMEste 7|2 48 Y AEA X|HE Sl FEELICH o] AR X[HoE %[& MCH QIARA &
&(Nitro A|AEI0]| HEEl QIARA)Z X|H5tE ECI0|H & 20| Z&ELICE.

2018 82 O|Tof MMEI AF X K| Windows AMI EE = Amazon0il A X3 8F Windows AMI0{| A{ €l
ARAE A SHE B Amazon EC2 Bl £[4 MCH QIAEIA RSO 2 00|18 0[M EHAE 2
=235t= 20| E&LICH
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https://aws.amazon.com/ec2/nitro/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/migrate-to-xen.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/migrate-to-xen.html
https://docs.aws.amazon.com/ec2/latest/windows-ami-reference/windows-amis.html
https://docs.aws.amazon.com/AWSEC2/latest/WindowsGuide/instance-types.html#ec2-nitro-instances
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/migrating-latest-types.html
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1AL ZFE HIS Mot T2 WHOIKIE T AlLEI20AME AHSSHR| o

HA3& 230| U= Windows Server2| |4 AtFol= 2GB2| RAMO| H#hLCh %[4A RAM &
O] £=35l2 2 Windows Server0l| A t3.micro EE £ t3.nano QAEIAE AI26HX| OHMI2.

- 327 255K HAE IS LS o2 2B 8
EC2 QIARHAE AI&3tE WOl HAE 7h5 QIAEAE AEF
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olZ = ZLE{Zstod 0|& & lst= W0l E&LILCL

- CHRE R AlLIE|20| M= SQL Server?t &7H HAE 7ts Q1A
Ct. SQL Server0i CHEt 2tO|[MHA = QIAEAN & El vCPU & 7|H._F9§ gLt sQL Server7t
St CHE 2ol A7t S2t RF HENQ! B2 25| &835HX| &f= sqQL 2to|MAo] CHEr HIE 2 XIE
gLIct o248t AlLtE|20 M= 0424 SQL Server QIAHAE 2 3H—P°| MHZ S§tste Aol £
&LC},

Ct= EHA|
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CtS 0= Windows I 2= 90| AR Q1 A= of| M| 7F LEet QI&LICH M 2 vCPU C RAM
H|29| EC2 QIAEIA EE= SQL Server QA ZEE 7M5H7| &8t QIAEA AERX| EED ZIE 5
7t SMHE M8E £ UaLICH T ZEE HX{F| E|lAESI T AWS Compute Optimizer 2 Z2 2L
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Active Directory T3, MGi R6i
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https://learn.microsoft.com/en-us/windows-server/get-started/hardware-requirements#ram
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/burstable-performance-instances-monitoring-cpu-credits.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/burstable-performance-instances-monitoring-cpu-credits.html
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AL|X| o= HER! IPv4 TAT} EQSt AR EF2M |p ZAE AFRELICH

o AT QIARAO| QIARA 2 HAE = gigLICH

o QAEIAT} Auto Scaling &M U= ZE, Amazon EC2 Auto Scalinge SEHE QIARHAE HIH 4
SR 7+F38l 0| ZEStT A QLUAHAE AZELICH Ol EX|5H7| fIiME QLARHA RHE
HE5te S 50 CHet ZH Z2MAE UA| SX|E = UELICH RHM[E LI 2 Amazon EC2
Auto Scaling AH& A A 2| Suspend and resume a process for an Auto Scaling group2 & Z= Al

0]

M
o
o
4s)
rr
o
>
rm
>
o
o
>
o
>

« NVMe QIAEA X{F A
C
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-resize.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/Stop_Start.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/elastic-ip-addresses-eip.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/Hibernate.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/spot-requests.html#stopping-a-spot-instance
https://docs.aws.amazon.com/autoscaling/ec2/userguide/as-suspend-resume-processes.html
https://aws.amazon.com/ec2/instance-types/
https://aws.amazon.com/optimization-and-licensing-assessment/
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Windows 2! SQL Server I 2 =0 CHst 2to|MA 7K 7|

e

Microsoft A ZE L 7|Z AE{Z2}0|= 2Io|MA H|okol| AEst £XIE ot AR T EE 2to|M
A0 M FE AWS) 2! 7|E HS 2to|MA AFR(BYOL) AWS S48 ZE5t0 0|3t Y3 ==E X|
H5tE 0] SM S0l M MEHE £ Q& LICEH https://aws.amazon.com/windows/fag/#byol Amazon
EC2 T8 SAEE AE73104 7|& Microsoft 2HO|MA H|FE 25| E 3T Windows ServerE
AWSZ 7t £ Ql&LICH o|ZH 8t Amazon EC2 QIAEIA H|82 %|CH 50% HZE £ &L
Ct. Windows EFO|MAE CIAERIA H|O| ofF MUtg R X[FHEE M SAE AWS oM £ Windows
ServerE 7tX{ QM A8 HIES HZE 4+ UELICH Windows ServerE 7|2(3®) EHIHAIZ 72

£ oloo 2 M8 SAEE Windows Server® 7|Z BIO|MAE A235IE{E Ao AetshLict AWS.

M 5 AE &= Windows Server BYOL QIAE A0 BF SHE = Zd0]| ot ElL|CH =8 7|&E SQL Server
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gLict 0|7|=2 IS5t 2T 0lA BHolMA 2T YxISHE WAISE AWS 0l SQL Server
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o

Amazon EC2 & S AE

Amazon EC2 T8 SAEE 7|EXMOZJI EC2 HHEE 2{ZS AHs
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M AHMAE MBtctE HULICH M8 SAEE AF85104 CHE AWS 121 2| AAE SRSt CHA
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https://aws.amazon.com/windows/faq/#buy-win-serv-inc
https://aws.amazon.com/windows/faq/#buy-win-serv-inc
https://aws.amazon.com/windows/faq/#byol
https://aws.amazon.com/ec2/dedicated-hosts/
https://aws.amazon.com/ec2/dedicated-hosts/
https://docs.aws.amazon.com/autoscaling/ec2/userguide/advanced-settings-for-your-launch-template.html

AWS HE 7l0|= 0il A Microsoft I ZE H|E %|%& AWS

S AAHA THAE[Q| o] QIAEIA F7V|E XIHE = U= M ZLAEE 0[7|85 T8 52E
2t BfLict olefst QIAEIA mLE(olE T3, A1, C5, M5, R5, C5n, R5n, M5n0| Z £ E{L|Ct, e
CHE QAEA HEZE SUE M ZL2E0|M B QAEHA 3 7|0k X[HELICE 0|18 S8 H&
SAEELD gL,
M8 54E= 3A2E HRZ 2F0| HFELICHL &, 4™ 52 QAHA s0f 274Ql0] M8 54
EY 2Z0| ROtELICH M8 SAE QE2 QlAHA W, 2[™ & MEIs 2 S Mo etk c
ELICH HFZ=0f OhE 21Me| 2 MEfstod Hote d5 R HIE JuE e = UsLict
O| Ctolo{aBoiME SR EIHA| LARHALRL HME SAE Q| XI0|E Eo{ELICH
i B i '
Shared tenancy instances Dedicated hosts
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s& AE
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M6i HE SAET AEElE ALIEIRE TEdgfLICH M6i X R6i HE =
ol 22X Fo{7t U SUFH I 7|o| QIAEA RHEE X|HELICEH Of
ol

Ch &, BFY M6i M SAENAM AIZE &= UE QIAEA £ QIAEA 3 7|0 2 &2t &L

od| Al

+ xlarge(47if vCPU)Q| B2 0| M8 S AEO|M Z|CH 327H2] mGi.xlarge QIAEIAE A|ZE £ Q&L
Ct.

+ 8xlarge(327l vCPU)Q| A< O| M8 T AEON|AM ZICH 4712 m6i.8xlarge LIAFAE AIRE = Q&
L|C}.

. HIE (1287 vCPU)Q] 72 0| M 3 AE0|A £|CH 17H2] m6i.metal QIAEIAS A|SHE £ Q&L
Ct.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/how-dedicated-hosts-work.html?icmpid=docs_ec2_console#dedicated-hosts-allocating
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M6i Amazon EC2 dedicated host M6i Amazon EC2 dedicated host
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» Windows Server 2019= BYOLO| 7} 58t 2|4l HTO|E & Blo|MA Z & DElof et M8 SAE
0| A Windows Server 20225 Al&lis = Q& LICH ME S AE0|A Windows Server 20225 AlE
5t242 Windows Server 2022 2FO|MA & QIAEIAE AL 38HOF &HL|C}.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/dh-sharing.html
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Dedicated Hosts for Microsoft Windows on AWS & Z= HIZ & & Z3tMI2
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https://aws.amazon.com/license-manager/
https://catalog.us-east-1.prod.workshops.aws/workshops/c7d505a0-b48b-4178-922a-9ee675dfb81c/en-US/license-manager
https://docs.aws.amazon.com/license-manager/latest/userguide/host-resource-groups.html
https://aws.amazon.com/quickstart/architecture/microsoft-dedicated-host/
https://aws.amazon.com/quickstart/architecture/microsoft-dedicated-host/
https://aws.amazon.com/ec2/dedicated-hosts/pricing/?nc1=h_ls#Dedicated_Hosts_Configuration_Table
https://www.microsoft.com/en-us/licensing/licensing-programs/software-assurance-license-mobility
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2FO|MA HIEE 50% O|& MAE = QI&LICH M8 SAEE= CHE 29| A|Ztof A& &2l ot 0|
T o= JhsE AR sof MEE ML
Windows Server 2FO|MA 742 7|
XA Windows EHOIMAE AF2SHE A2 7|E EXAIE €25t AWS HIEE HAE = Qe 2 B}
O|MA %M E 2[Fh 7IHE 1A Ql MEF & SHLIILICH £ BYOL A|lLEZ2|20]= SA EE= 20| A
Ol o|o| ER35tX| ¢t X|BF Amazon EC2 M Ql=Zzt= &4 2o gfL|ch A48 CHAM o] £l2{™
2019 10 1< O|TH0of| ¥+ 2tOo|MAE FOREHHLE 201913 10 1 O|™0i| R =8 & QlE{= 2}

=
O|& F7tatiof &LICt oleqEt

BYOL A|LIE[20{MH= 2019H 10

O|Z SE&of et EFQYe =R g3
12 O|X0]| A2 7tsEF HMS 20 BIO|MAE aB0|=E = U&LICEH 0 & £0{2017'HA0{ SAS
Sl B2 20197t ot Windows Server 20167F X2 HHZ & &= Q& LICH 2Lt 2019= BYOLS

=L A —_
AMEE =+ U=

SESC RS

2HO|MAE 7t 28 AWST |8 Microsoft T 2EE A™sHs Ol =& HISof 428 F&s 0/
A& LICH XA 2FO[MAE A8l B2 EEIREM A= QIARA F7} E2HO[MA HIES
XNEd Eerl ooz 4Tt H|8S HEE = AaLt
CHS EoME CHE st FHUIM @15 F & EH c5.xlarge QIARHAE AMSE 2C|MHE 2¥H HISS
HoiEL|Ct

T 2H H|&(USD)

Windows Server + SQL Server Enterprise 0C|  1,353.00 USD(LI)

M

Windows Server + SQL Server Standard 0i|C| 609.00 USD(LI)

M

Windows Server & 259.00 USD(LI)

AF 2 M E(Linux) 127.00 USD
7|& 2to|MAE AFE5t0{ BlO|[MA HIEE HAstD A AWS HF M HIEE HEE += JU&LIC
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https://aws.amazon.com/windows/faq/#licensing-winserv
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AWS RleH HISE HAY =+ U&LICH XA 2tO|MAE 71X Qe{H A Z EQfof HI{ | 2fofMA
Teto| {00k ot Az EQfo{of Cier AX| O|C|o{ 2= O|O0|X|= XMSsHor gfL|Ct AX| O|C|od

= O|O|X|E AI835t0{ 8 SAENM QIARHAE A|ZtE o= QU&LICEH BYOL AMI ‘d+Joi| CHEF &t
MIEH LI&2 AWS 2 29| Microsoft 2T ZE0AM VM Import/ExportE AbE 504 2 2 0] A 0f A
Windows Server Bring-Your-Own-License AMIsE M45t= e XM L.

MM AR 2™ 4l 2o|MA =M= AWSOH|IM H|E X3l o| Al 24 @ AL
T346tH Amazon EC2 M SAE L BYOL SME AFE5l0{ 2 |
S X|5HH, 2HO|MA BRI 7t 8 2|4 0] 7HXIE ¥E = U&LICH.
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ol MMoM= ChExt £ 2 AlLtEI A& CHELICH

« SQL Server BYOLZ AI835l01 35 HIAAIR H& SAE H|n

HAE 75 T3 QIARIAE
AEEO| R T-_-Oﬂkl & Ato[2l E‘l are £=9| ol = B FT3 xd-g A
Er= EF% Amazon EC2 M SAEHLC}I O 22 vCPUSF HE 2|2 &0 . 2 OIAEIA 37|
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https://aws.amazon.com/blogs/modernizing-with-aws/how-to-create-windows-server-bring-your-own-license-amis-from-on-premises-with-vm-import-export/
https://aws.amazon.com/blogs/modernizing-with-aws/how-to-create-windows-server-bring-your-own-license-amis-from-on-premises-with-vm-import-export/
https://docs.aws.amazon.com/vm-import/latest/userguide/licensing.html
https://aws.amazon.com/blogs/mt/use-aws-flexible-licensing-options-to-optimize-cost/
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Cl2 oMIE A HEM L. 348 2= 8|0|A 830 10x36 204, 384GB RAM VMware SAEE Al
St U&LICH £8t Zt SAEE W CPU AL E 0| 2 96x2 vCPU, 4GB RAM Windows Server 7}
o HAS MA"S T UasLICH

O|M #4xH 2= 0|A VMware 3AE0]| H|5 RAM 20| S HI H 2 T3 M8 SAEZ 714 A2
O|HM5to] M H =2 +=F 0| SF2 EMHE = UELICE 50% H M2 SAE HIELE T3 M8 54
EoM SLUEt 0| MHE A#E £ 2l&LICE 0|2 S35H Windows Server 20|MA HIZ2 33% =

=
2 4= Q&LICHL O EOME T3 H8 ZAE A8 Al MY E0E Z T ELiC

2 I 7|0]A VMware T3 SAE Mzt
SAE

E21™ HH 10 5

SAER EEX F0{ 36 48

AN

T

3 AEY RAM(GB) 384 768

27§ vCPU, SAELE 96 192

4GB RAM VM

EVM £ 960 960

& Windows Server 10 * 36 = 360 5* 48 = 240 33%
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(20 = (M == *
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SQL Server BYOLZ AI&3510{ 37 EHIdA|t & SAE H|

Amazon EC2 2 S AEQ| 7Ix|E EodF = AKX o|XE DmedehLict. o] AlLt2|20AM =& 24070
o] F0{7} YU 2= oO|A EZHolM SQL Server IAZEE AlSI T o] AWSO| ST /a2
EE HI8 2™ vz ste{ & Lct o]l Z&0] XtA| 20| MA(BYOL)E M3 3st= B SAO CH
0 8 3

gf HI&E & XIZstHA, 20| #& £0|H HISo| HYXMR &S O|=LIc

Cl2 Ctolo{23e Microsoft et 5042 SQL Server 7t2| AWS H| MZE H|mgfLct

Microsoft entitlements (Enterprise Agreements) SQL Server savings with AWS

Number of cores AWS shared vCPUs AWS BYOL/Dedicated Hosts
cores
SQL Server Enterprise edition 208 120 %
SQL Server Standard edition 32 20 _
Total SA cost $341,000 $197,418 $151,355

AWS 2 & HIAA|O|M QIAEIA S| 3 7|2 Z2HI2AH =6t SQL Server 2HO|MAE A 0{ 140702
= £ QlA&L|CH 0| 39 SA HI€2 197,000 USDRILIC}H

2
1]

Amazon EC2 118 SAEE AI83 2% 30{ 2Z0f|AM SQL Servero] 2}0|MAE Hodst £ Q)

&LICH SQL Server 2HO|AMA T} Q1A SICHE| CPU 2 7|HIO 2 5t= 2L HIAA|oHE 27}

SELct AutMo 2 Zkzh 48719 B 047t %!E 27HO| R5 M2 SAEE AI25H 2R HIHA|M| Ze

3t 140712 vCPU CHAI 967H2] F0o{Bt X| 25t ElLICH R5 M SAEE H{Z5tD S2|1X £Z=0M

I 20 2to|MAE Ho{dtH T Bt £9| SQL Server Enterprise OIC|A 2FO[MAZE 96712 304

2 £ = JELICHL &, 2to[dA 2F A E SE5tn 48 HIE HAS Eds5IHA SQL Server
g 1

Q3 2ol Fo{(stolmAB T 1) 927HEHZ HHEE £ /&L CH.

I'Q
5
L
>
2
Mok

0| AR ZXI2 SAHI®2 2 47+ 2 341,000 USDE X|E8LICH 2R EIHAIS MY 22 ZHEH
£ 140702] vCPUO M H|E 2 197,000 USDZ ZAEFLICE Amazon EC2 T8 SAENME FIIMHS
2 H|®E 151,000 USDE MZ8FLICHSE 56% ZA).

1724 SQL Server Hi=Z

O| oMol M= CHESH EFOIMA 11 AFEE S8 AWS 7|8 SQL Server H{EZ0f H|€ 0| O|%x|= Y&
2 EAMFLICH =2l0| 37He| of E2[AH 0|2 K| 5t7| fIHol 67H2] SQL Server Enterprise HHE
HHEZ 5 oF AWS BTt 7HA & EZi&L|ct olgd3t MHoll= nute4do| 2o st 2H2t 16712 vCPU
o 256GB2| RAMO| J&LICH CHE AlLtE|R MR HEE XA L.

« MHB{ - SQL Server

« 2 #|A| ofC|M - Windows Server Datacenter 2019
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« SQL Server 0iC|M - SQL Server Enterprise 2019
« vCPU - 16
. M2 ZI(GB) - 256

. -6

g5 Xst AWS gi0[o| HI& 2 x[X5t8t2{ CPU, HIZE|, HIESZ W C|AZ(IOPS/BW) A8 ES
7|gte 2 MHet 37|0| QIAHAS AI8ste Zo| F&LCH HAREE MY F22 =Yeh F 1671
9| vCPUE N3 3t= x2iedn.4xlarge QIAEA R0 Hix|BfLICH 2Lt O] RIAEA RFol= 213
Eoof et 2tio| H=22|: ZEELIDH &7 2|1M3Hs 0475] Jhs LI

AlLIE|2 1

Z %2 Windows ! SQL Server 25 0i CHal| 2tO|MA Z 8 FSME A& 5104 AWS S5 EIAAlod 671
9| SQL Server Enterprise AH{E H{ZELICH O] 4 % AHE 52 Windows 2! SQL Server 2H0[MA
H|E0| QIAEA @F ol SEELICH CFE AlLtE[2 ME HEE & ZSHMIR.

- 37 HIHAA|[(QIAEA) - x2iedn.4xlarge
7

- AlZtE HI&(USD) - 10.0705 USD

- EHRE ¥ H|E(USD) - 7,351.47 USD
- ME{ -6

- CPU- 16

-« HZ22|-512

« MH{ 6CHe| & H|& - 44,108 USD

AlLtE|2 2

ZZ2lof|l 35 EIEIAI2] SQL Serverod CHEF SA 2! BYOLO| !&LICH &, ZE2 Windows& EIO|MA
X SMHE AFS5HKR|TE QIAR Ao & E vCPU =0f 2t AFA| SQL Server 2HO|MAE M3 &L
Ct. Z=of Z+2Zf 16702 vCPUZ} = 67H2] SQL Server Enterprise M7t Qo2 2 & 967H vCPU 7t
ZIQELct OIS AlLt2|2 AE HEE HESAIR.

« 37 HIHA|(QIAEA) - x2iedn.4xlarge

« AlZHE H|&(USD) - 4.0705 USD

- EFQIE 29 H|E(USD) - 2971.47 USD

- MH +=-6
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« CPU-16

« HEZl-512

« BYOL Z0{1-96

« MH{ 6CHe| &M H|& - 17,828 USD

NG
g ESMHEASEY E[H01I HISH HIE S HEE = J&LICH Heeh H|S Mz 20t= § 2lo[dAa AH<f
ol @z U =7dof et FekEILICH o] AlLt2|20| M= SQL Server Enterprise 2tO|MA &0 7t K42
[ OH& 26,280 USD*| AWS H|& 0| MZE LICH AWS.

O| AlL}2|22] ZEI2 SAE A25tE AHAl SQL Server 2HO|MAE 71X42F SQL Server ZHO|MA E
b
Al

AlLt2l2 3

0l Amazon EC2 M& 3 AE 7|8t Windows ! SQL Server 2501 CH8F BYOLO| J&LICH &,
2 22|18 20| =& 0 2to|MAE 8L 5t0] SAEQ E2[HM F0o{oBt EtO[MAE Bo{E =
Lict 2218 Z0{ &0 M BtO|MHAE -'?'—045F':'._=| ‘_é g 2toldAao| &2 FX| b =0 1A
£E HEZE 5 Q&LICE o] Bo|MA pEIe X o Z Windows Server Datacenter 2! SQL
Server Enterprise Of|C|M1t 274 AtEElLICY.

Mm 30 B M
[ my X A

mO

O AILIEIR2HME 5 7H2| X2iezn Amazon EC2 T8 EAEE A& LICH 24 54
2™ F0{2} 487l 2| vCPUZ} d&LICH T2l1 ZH2Z 167H2] vCPU2t 256GB 2| |
SQL Server Enterprise Ab{0f| 2{&8t 23S Xﬂ%iﬂ—lﬂ CtE AlLEIR MR HEE XA L.

Rl

A

m
1

-2

A T2 - x2iezn

H|&(USD) - 11.009 USD

. CFQITH 29 HIZ(USD) - 8,036 USD
- 221 -48

- A& 7t58 vCPU - 96

« Windows Server Z0{ B} O|MA @ -24

=2
[=)
ad

o
i

. AlZhgt

ol'l

HJm
2

« SQL Server Enterprise Z.0{0{| 28+ 2t0|MA - 24

- E'H H|&-16,073

2484 16,073 USDRILICH 20 CHt AFAll
FRSIMIR. O] ALFZI2 2] Z=EI2 Windows

o r|0

X2iezn I{L 2| Amazon EC2 M S AE 27l9| & H|2
gt LI 20| A|LtE|R2 2| AWS Pricing Calculator 745 &

0
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https://calculator.aws/#/estimate

AWS HE 7to|=

0{| A Microsoft Y32 C H| %|x35F AWS

2FO[MAE THA{2tM &8 1,755.65 USDE M
= 49 L8 SQL Server 2HOo|MA £E &
167H2] vCPUZ K|35l 7|

Enterprlse MHE ZtZt

QstL|Ct a2qL} Amazon EC2 M S AE
ZIQs BlOo|MA £ E 487l0 F o2 &L £

CtE MR HEoMH= of 32| HIEE Hlw
Amazon EC2 T8 SAE0 KIZREE
- 2IZ30/A MH - SQL Server

« vCPU - 16

- HZ2E|-256

« AN =-6

& LICH. Amazon EC2 M8 SAEE AE5t

I\
A&LICt 35 EldAlM M= 6702 SQL Server
2|3l 96712 SQL Server Enterprise 2tO|MA 7} &
X 30{ =& M 2tOo|MAE F0o{5tH

« ALIEIR 19| 'H HI|E: Windows(LI) + SQL Server Enterprise(Ll) - 44,108 USD
« ALI2I2 29| ¥ H|E: Windows(LI) + SQL Server Enterprise(BYOL) - 17,828 USD

« ALIZ|2 32| &8 H|&: Amazon EC2 &

3 AE 9| Windows(LIl) + SQL Server Enterprise(BYOL)

-16,073 USD
(® Note
HIE2 2C|MHE @Zo 7|gtefct M4 E3 E= T8 of|2f QIARHAE AFE3510 HIES
S Hze £ Q&LICH o|2{8t M2 2C|ME 22 of HIEH AYsHIE MY E1E NS
= Rodet =2 RS MBELICt o|z{et ERS A85tH 10 E= 32| 7(7HE AHE
2= Q&LICH AHMIEH LI 2 0| 7H0|= 2] Amazon EC2 Z7|EF Windowsd| CHEt X|& %[%{5} Al
Mg HEFMR
Amazon EC2 M& S AEH Ci5H CtE Z2X M2 Tt
- M8 ZAE(Amazon EC2 HdEA)
- M8 ZAE 02 (Amazon EC2 MEHAM)
« M3 Z2H(Amazon EC2 ME M)
O|M| AWS Pricing Calculatord M= M8 SAE @22 XN LICE 0|8 3l MHE 7|18 M8 54

EE ME{g & &Lt
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/dedicated-hosts-overview.html#on-demand-dedicated-hosts
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/dedicated-hosts-billing.html#dedicated-host-reservations
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/dedicated-hosts-billing.html#dedicated-hosts-savings-plans
https://aws.amazon.com/about-aws/whats-new/2023/01/aws-pricing-calculator-optimized-pricing-estimation-ec2-dedicated-hosts/

AWS HE 7to|= 0l M Microsoft 23 2 E H|E Z|X5t AWS

Ct.

1. Cost Explorerg§ At M gLICEH
2. Cost Explorer& AI&3104 Amazon EC2 M SAE H|ZOo

3. BYOL2 A F2IX| &2l5tM 2. Amazon EC2 E—%QI QIAHE
I:I
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—1 H HA E T AAE
. ZSHE M5 HE: Windows, AH2 Zd: Runlnstances:0002(2H0|A1A Z 3t
« ZE1E ME HE: Windows BYOL, AF® Ed: Runinstances:0800

« Eligible license types for license type conversion(AWS License Manager A& A{)
« AWS License Manager 2! & S AE 2|3 #&(AWS License Manager $|3&)
+ Amazon EC2 Dedicated Hosts FAQs(AWS A& A)

» How to create Windows Server Bring-Your-Own-License AMIs from on-premises with VM Import/
Export( AWS 7|8t Microsoft @2 E2E E21)

+ VM Import/Export(AWS 2 M)
« Amazon Web Services & Microsoft: AtF 2= EE(AWS £A1)
+ License Manager2| 2} 0|41 A 7% BAEH(AWS License Manager & A1)

+ Amazon EC2 & 3 AE0| 7}&%40| =2 SQL Server HiZ(AWS Z2E2IE 24 2! oto|za2| o]
£20)

Amazon EC2 7|8t Windows0l| CHE X|& %|%1§}
I

MHE Z oto|ago|ME M 71 RE{cle A & st QIZEl HIE AWS Lt 22 E2] 0]
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https://docs.aws.amazon.com/cost-management/latest/userguide/ce-enable.html
https://docs.aws.amazon.com/cost-management/latest/userguide/ce-exploring-data.html
https://docs.aws.amazon.com/license-manager/latest/userguide/conversion-types.html
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https://www.amazonaws.cn/en/ec2/dedicated-hosts/faqs/
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https://aws.amazon.com/windows/faq/
https://docs.aws.amazon.com/license-manager/latest/userguide/license-conversion.html
https://aws.amazon.com/blogs/mt/deploying-highly-available-sql-server-on-amazon-ec2-dedicated-hosts/
https://aws.amazon.com/savingsplans/
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https://aws.amazon.com/ec2/pricing/reserved-instances/pricing/
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https://wellarchitectedlabs.com/cloud-intelligence-dashboards/
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https://calculator.aws/#/estimate?id=f611f476d6939302fb58164f9f2d8b2da6810683
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https://console.aws.amazon.com/ec2/
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https://console.aws.amazon.com/ec2/
https://docs.aws.amazon.com/savingsplans/latest/userguide/sp-purchase.html
https://docs.aws.amazon.com/savingsplans/latest/userguide/sp-purchase.html
https://docs.aws.amazon.com/savingsplans/latest/userguide/ce-sp-usingPR.html
https://docs.aws.amazon.com/awssupport/latest/user/trusted-advisor.html
https://docs.aws.amazon.com/whitepapers/latest/cost-optimization-reservation-models/savings-plans.html

AWS HE 7l0|= 0il A Microsoft I ZE H|E %|%& AWS

« Savings Plans AWS A& 2 0] 28 T|= B8 0|5H(Savings Plans A& A)

« EC2 Windows Server 2! SQL Server QIAEIAO| CHEH & X & X (AWS E M)

« AWS H|& %|XM3} A|2|=: Savings Plans H|C|2 | Amazon Web Services(YouTube)

AWS =7 E AIE3510{ HIE 2LIEHE
He

HIE 7tA[E 2 HI8 2 x|Mslste T2 LA ILICH AWS. AWS o= HIE2 AlZtstst D aie
CHet CHES R Y EIZ dMste Ol AEE = U= 048 =77t U&LICH o7|ol= X[&E

21st= ol =20/ AWS Budgetsk|= 22 =77+ ZELICE O] MMoMH= ofl&t 7 Ardhol k2t
FZM D CHSE = AT E AWS X|E0] CHEH WindowsE ZLIE{RISHE S &S CHELICH of7(of
= Windows EC2 2|aA0| 28t i F717F Z&HELICt ol248t el & AFE 35t AWS BudgetsE
AM235404 Windows EC2 2! 7|E} Microsoft MH|AE SHIE2A 2LIE{2IE £ Q&LCt

mlo
-|)|| on

Ir

XES ZLEZ ST AWS =T & Ar835tod RS st 2/l XIE, olld X|IE & X[E ol&oil CH
SHH B2 HWEE U2 = USLICH HUY ZTS M50 Azt EC2 QIARA 228 EOlE &
¢ M SO A AEE X M8 HRIE #elote Kol E&LICH 22 HA I E KIEH2
2 A#E £+ Q&LICH AWS Cost Explorer & AF8 35104 Savings Plans 210 0| AL & 2 7[Et2
2 F7} Savings Plans0f CHEH WY MEE ©E = J&LICH AWS BudgetsE& AHE 3811 AWS Cost
Anomaly Detection2 A%st0{ EM X|ES FHE =T U&LICH

HIE %[H3t HE ALY

AWS Budgets Cost Explorer 2! 0|4 B X|& A&35t01 H|& 2 %|x35}t5lciH CHE HAHE =dst= &R

ol Z&LICH.

« Windows EC2 2|4 A0 EfT X|&
- B AI83t04 23l 4% AWS Budgets
- HIE o4 ZX| EME

- AAZFXIE BM 727

« Cost ExplorerE AF&38104 Windowsod| CHet 2to|MA 8 X|&E E 7|

AWS TT7E Ab235t0d HI® ZLER 79
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https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://docs.aws.amazon.com/systems-manager/latest/userguide/tagging-resources.html
https://docs.aws.amazon.com/config/latest/developerguide/required-tags.html
https://docs.aws.amazon.com/config/latest/developerguide/required-tags.html
https://console.aws.amazon.com/cost-management/home
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https://docs.aws.amazon.com/cost-management/latest/userguide/sns-alert-chime.html
https://aws.amazon.com/aws-cost-management/aws-cost-anomaly-detection/faqs/
https://aws.amazon.com/aws-cost-management/aws-cost-anomaly-detection/faqs/
https://console.aws.amazon.com/cost-management/home
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https://www.youtube.com/watch?v=flEnJ44N-J8
https://www.youtube.com/watch?v=flEnJ44N-J8
https://docs.aws.amazon.com/cost-management/latest/userguide/ce-filtering.html
https://www.youtube.com/watch?v=Gq15yuPJ2Kc
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https://docs.aws.amazon.com/config/latest/developerguide/required-tags.html
https://www.youtube.com/watch?app=desktop&v=O0sofGVT7uw
https://wellarchitectedlabs.com/cost-optimization/cur_queries/
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https://docs.aws.amazon.com/wellarchitected/latest/reliability-pillar/disaster-recovery-dr-objectives.html
https://learn.microsoft.com/en-us/sql/database-engine/availability-groups/windows/overview-of-always-on-availability-groups-sql-server?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/database-engine/availability-groups/windows/overview-of-always-on-availability-groups-sql-server?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/sql-server/failover-clusters/windows/always-on-failover-cluster-instances-sql-server?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/sql-server/failover-clusters/windows/always-on-failover-cluster-instances-sql-server?view=sql-server-ver16
https://us.sios.com/products/windows/
https://us.sios.com/products/windows/
https://learn.microsoft.com/en-us/sql/database-engine/availability-groups/windows/distributed-availability-groups?view=sql-server-ver16
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https://learn.microsoft.com/en-us/sql/database-engine/log-shipping/about-log-shipping-sql-server?view=sql-server-ver16
https://docs.aws.amazon.com/drs/latest/userguide/what-is-drs.html
https://docs.aws.amazon.com/dms/latest/userguide/Welcome.html
https://docs.aws.amazon.com/dms/latest/userguide/Welcome.html
https://learn.microsoft.com/en-us/sql/database-engine/availability-groups/windows/overview-of-always-on-availability-groups-sql-server?view=sql-server-ver16
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https://aws.amazon.com/blogs/storage/simplify-your-microsoft-sql-server-high-availability-deployments-using-amazon-fsx-for-windows-file-server
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https://aws.amazon.com/blogs/storage/comparing-your-on-premises-storage-patterns-with-aws-storage-services/
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https://www.microsoft.com/en-us/licensing/licensing-programs/software-assurance-license-mobility
https://www.microsoft.com/en-us/licensing/licensing-programs/software-assurance-license-mobility
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« Windows Server + SQL Server Enterprise 0i|C|M: &% 1,353 USD(2H0|MA Z )

« Windows Server + SQL Server Standard 0{C|A: 284 609 USD(2t0|MA Z 3l
« Windows ServerBt i &8 259 USD(2t0|MA Z )

HEE! M (Linux): ¥ 127 USD
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https://aws.amazon.com/ec2/dedicated-hosts/
https://www.microsoft.com/licensing/docs/view/Listed-Providers
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R5 dedicated host Deploy maximum instances
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0f| M Microsoft A2 E H|E %|Z3 AWS

&, 3047} 474 O|2HR] ME{0o A SQL ServerE A& tH 0|28 QIAEIA M BO[MAE THE5HA|
Hoistn 28t JECIH H2 Bo|MAE AF8E = J&LICH
1 1 1 1
i Unoptimized instances - Optimized instances -
1 1 1 1
1 1 1 1
T | I l
1 1 1 1
: SQL Server #1 : : :
| (IT'IS.[ETQE] | | |
1 .—|—\ | p . !
: EN vCPUs (2) : : :
I EEENE corelicenses (4) I I SQL Server #1)’2 I
N S ' (m5.xlarge) .
1 1 _I% 1
: : : EEEE vCPUs(4) :
: SQL Server #2 : : EEENE corelicenses (4) :
(m5.large) \ J
I — | I
I HE vCPUs (2) I | I
: EEENE corelicenses (4) : : :
I * o I I I
1 - . 1 1 1
1 1 1 1
: SQL Server #3 : : ;
- (c5.large) - - -
1 »— 1 1
: mm VCPUs (2) : o 1 !
| EEENE corelicenses (4) | | SQL Server #3/4 |
L S : (c5.xlarge) ;
1 4 B 1 HI 1
I I | EEENE vCPUs(2) |
! SQL Server #4 ! ! EEEE corelicenses (4) !
: (c5.large) : L\ J
| ? — | |
' (] vCPUs (2) ' I
: EEENE corelicenses (4) : :
1 1 1
1 1 1

Total vCPUs
Total cores to license

Total vCPUs
Total cores to license
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https://aws.amazon.com/blogs/storage/optimizing-cost-for-your-high-availability-sql-server-deployments-on-aws/
https://aws.amazon.com/blogs/storage/optimizing-cost-for-your-high-availability-sql-server-deployments-on-aws/
https://docs.aws.amazon.com/prescriptive-guidance/latest/evaluate-downgrading-sql-server-edition/assess-environment.html
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SQL Server Developer OC|2 FEE AT = U= SQL Serverl| TA| 7|5 AHE[AEILICE O] of

C|M2 SQL Server HHT1 2016 O|&f 0l M AtEE = U &LICE Microsoft & AIOIEMM CIREEEY £
A& LICH SQL Server Developer 0C|MH2 2tolE Z 2= M H|0|E{0ol| AZAE|X| o= 8t Jle, E|AE
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SQL Server YT 2 E0i SHIE EC2 QIAEIA MEH
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SQL Server0i| CHEF 2HIE EC2 QAR AO| MEH2 2|3 2 =of (2t I A E2FEILIC SQL ServerQ|
2lOo|MA HHAl M2 2| AFR BAl SQL Server 7|5 0| Amazon EC2 @ TH{Z 1} E3tr|= A= 0|5l st
™ o Z 2|F|0|Mof| 7}HE XEHSE EC2 QIARIAZ S £+ Q&LLC}.
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License(BYOL) EE= SN E XIHE = A&LICH SEA| 2to|dA 9l < Windows Server & SQL
Server 2O|MA O CHEt BFO|MA H|E2 EC2 QIAEA S| AlZHE HIE 2 2 Ho|3 ELICH 0 E &0
QFO| CHE ofE] AMIZE UE = UELICEH AMI RF 2 AMIZH A& E|= SQL Server of|C|Aof| a2t &
etEILICH
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https://aws.amazon.com/windows/faq/
https://calculator.aws/
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0{| A Microsoft Y32 C H| %|x35F AWS

EC2 QIAE  AMI ZFES Q2 Windows2  sQLztolM & 7tA

Ea olMA F AR

r5.xlarge Linux(ZF&  183.96 USD - - 183.96 USD
=)

r5.xlarge Linux + SQL 183.96 USD $0 $0 183.96 USD
Developer

r5.xlarge Windows 183.96 USD 134.32 USD - 318.28 USD
Server(LI)

r5.xlarge Windows 183.96 USD 134.32 USD $0 318.28 USD
+SQL
Developer

r5.xlarge Windows + 183.96 USD 134.32 USD 49.64 USD 367.92 USD
SQL Web(LlI)

r5.xlarge Windows 183.96 USD 134.32 USD 350.4 USD 668.68 USD
+ SQL
Standard(LI)

r5.xlarge Windows 183.96 USD 134.32 USD 1,095 USD $1413.28
+SQL
Enterprise(LI)
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https://learn.microsoft.com/en-us/sql/relational-databases/writing-pages?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/relational-databases/writing-pages?view=sql-server-ver16
https://aws.amazon.com/ec2/instance-types/#Memory_Optimized
https://aws.amazon.com/ec2/instance-types/#Memory_Optimized

AWS HE 7l0|= 0{| A Microsoft Y32 C H| %|x35F AWS

Z A BIAAE AEFHE 213 2ZE(64GB O|TH2| RAM)

64GB RAM O|Bto| Bt2 SQL Server QA E2EEE TAMS = 171240 MEQ|E RIMHSHKR| oL
LICH O|eq8t R&ol /a3 Z=20| B ofE2|7i0]|4M0] Microsoftl| 2O|MA A8t AlE 0| MEE|E 4

< SQL Server Web oflC|AM 0| Metg &= Ql&LICH

/A Important

SQL Server Web H|IC|42 Microsofte| 2t0|MA oFgto] 2t AFS AtE| 7} AMIBHE LICE SQL

Server Web Of|lC|M2 HEE] I CIE{Hoz AM A 7tSEH & HO[X], & AIO|E, &l oiZ 2l
ol 2 ¢l MH|AE K|t Cllof 2k AH2 & £ QI&LICH LOB(Line of Business) OHZ 2|71 0|
M(of: o gtA| 2tel, AP Xp el 2 71EF RALEE of ZE[FH0]M) 2 KIHStE Tl A

SQL Server Web oflC|M e =|CH 32vCPU2F 64GB RAM7FX| &% E|0H SQL Server Standard Of|C|AME
Cl 86% AMEELICH 2|lAA 7P M2 32 o] A2 Qe s AFE 7+240] 10% X&dst realt Z
2 AMD M2 2| %|Z3} QIAEHAZ AZ5tE AL HFEE 2 sSqQL 2to|MA HIE %486l £
greqelL|Ct.

oH!

= BIAAE AI25tE {3 2E(128GB O|THe| RAM)

SQL Server Standard 0C|MH2 %|CH 128GB RAME A& 3l= CHE 22| SQL Server AT Z =0 Al
2 E/LIC}. SQL Server Standard 0|C|442 SQL Server Enterprise 0|C|M 2 C} 65~75% X{735HH Z|CH
48vCPU%t 128GB RAMH K| A7 48 &= Ql&LICt 128GB RAM A|EH2 o||:||-x-|oi 4874 9] VCPU
Mg o|™ofl =522 SQL Server Enterprise HICIMO 2 4 2|0|=E5HX| 2t CHEES| 1

2 o| Mgtol Mg sLich

SQL Serveroll= HIH £ =& 0|2t= 7[s0| U&LICt. O] 7%% AL83tH™H SQL Server7t ClAT o &
HE ArE5l0{ RAMO| =3 dE S & # J&LiCH HIH E 32 Amazon EC2 QIAEA AEF|X|o
AMEE|l= NVMe SSDQ 20| 21 & AEZ|X[eF A& e M E0AQL|Ct QUARA AEEX|7F Z&
£l Amazon EC2 QIAEIA Q| QIAEHA O|F2 'd'E EAIE LICHOT: r5d, r6id, x2iedn).

I:HJH stzte bt RAMS CHAI5HR| of&LICh 224Lt 128GB X1 RAMO| Q3 72 16id.4xlarge
2l x2iedn.xlarge@t Z 2 EC2 QIAEANM HIH & &% S AL& 35104 Enterprise O|C|M 2tO[MA 47
Bl0|=E& X|Qig = U&LICH.

HIZ El5a BE AE 114


https://learn.microsoft.com/en-us/sql/database-engine/configure-windows/buffer-pool-extension?view=sql-server-ver16
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/InstanceStorage.html
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https://aws.amazon.com/ec2/instance-types/
https://instances.vantage.sh/
https://aws.amazon.com/windows/faq/#licensing-sql
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https://download.microsoft.com/download/e/2/9/e29a9331-965d-4faa-bd2e-7c1db7cd8348/SQL_Server_2019_Licensing_guide.pdf
https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing
https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing
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https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/cloudwatch-metrics-basic-detailed.html
https://techcommunity.microsoft.com/blog/askperf/windows-performance-monitor-overview/375481
https://techcommunity.microsoft.com/blog/askperf/windows-performance-monitor-overview/375481
https://learn.microsoft.com/en-us/sql/relational-databases/performance/performance-monitoring-and-tuning-tools?view=sql-server-ver16
https://aws.amazon.com/blogs/mt/run-multiple-instances-sql-server-on-one-amazon-ec2-instance/
https://aws.amazon.com/blogs/mt/run-multiple-instances-sql-server-on-one-amazon-ec2-instance/
https://learn.microsoft.com/en-us/sql/tools/configuration-manager/sql-server-browser-service?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/database-engine/configure-windows/server-memory-server-configuration-options?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/relational-databases/backup-restore/back-up-and-restore-of-sql-server-databases?view=sql-server-ver16
https://aws.amazon.com/blogs/database/consolidate-data-from-identical-sql-server-databases-into-a-single-amazon-rds-for-sql-server-database-using-aws-dms/
https://download.microsoft.com/download/0/5/c/05c60185-ebdd-4472-895a-3d8e8da55682/SQL_Server_2019_Licensing_Datasheet.pdf
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https://aws.amazon.com/blogs/mt/run-multiple-instances-sql-server-on-one-amazon-ec2-instance/
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https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing
https://www.microsoft.com/en-us/sql-server/sql-server-2019-pricing
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https://learn.microsoft.com/en-us/sql/sql-server/editions-and-components-of-sql-server-2022?view=sql-server-ver16
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https://www.microsoft.com/licensing/docs/view/Licensing-Use-Rights
https://www.microsoft.com/licensing/docs/view/Licensing-Use-Rights
https://learn.microsoft.com/en-us/sql/database-engine/configure-windows/buffer-pool-extension?view=sql-server-ver16
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/InstanceStorage.html
https://learn.microsoft.com/en-us/sql/relational-databases/performance-monitor/sql-server-buffer-node?view=sql-server-ver16
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https://learn.microsoft.com/en-us/sql/sql-server/editions-and-components-of-sql-server-2019?view=sql-server-ver16
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SELECT feature_name FROM sys.dm_db_persisted_sku_features; GO
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https://www.microsoft.com/en-us/sql-server/sql-server-downloads
https://www.microsoft.com/en-us/sql-server/sql-server-downloads
https://learn.microsoft.com/en-us/sql/relational-databases/system-dynamic-management-views/sys-dm-db-persisted-sku-features-transact-sql?view=azuresqldb-current
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« AWS Pricing Calculator (AWS)
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/billing-info-fields.html
https://www.mssqltips.com/sqlservertip/6686/edition-upgrade-and-downgrade-in-sql-server/
https://learn.microsoft.com/en-us/sql/sql-server/editions-and-components-of-sql-server-2022?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/relational-databases/system-dynamic-management-views/sys-dm-db-persisted-sku-features-transact-sql?view=azuresqldb-current
https://www.brentozar.com/archive/2019/01/which-version-of-sql-server-should-you-use/
https://calculator.aws/#/estimate?id=e138c18348afd3853a4874681c660bc1947ec5ca
https://www.microsoft.com/en-us/sql-server/sql-server-downloads
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https://aws.amazon.com/windows/faq/
https://aws.amazon.com/windows/faq/
https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing
https://www.microsoft.com/en-us/sql-server/sql-server-2019-pricing
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https://docs.aws.amazon.com/sql-server-ec2/latest/userguide/sql-server-on-ec2-amis.html
https://download.microsoft.com/download/c/c/9/cc9c6797-383c-4b24-8920-dc057c1de9d3/SQL2022-SSEI-Dev.exe
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-sql-server/methods.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-sql-server/methods.html
https://aws.amazon.com/blogs/modernizing-with-aws/automating-sql-server-developer-deployments/
https://www.microsoft.com/en-us/sql-server/sql-server-downloads
https://aws.amazon.com/blogs/modernizing-with-aws/automating-sql-server-developer-deployments/
https://learn.microsoft.com/en-us/sql/relational-databases/backup-restore/back-up-and-restore-of-sql-server-databases?view=sql-server-ver16
https://github.com/aws-samples/ssm-automation-deploy-sql-developer
https://aws.amazon.com/blogs/modernizing-with-aws/automating-sql-server-developer-deployments/
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« SQL 2022 pricing(Microsoft)
« SQL 2019 2 = (Microsoft)

« Licensing options(Amazon EC2 7|8t SQL Server)

« AWS Pricing Calculator(Amazon EC2 7|8t SQL Server A A)

» Microsoft SQL Server 2019 Licensing guide(Microsoftol M CHR2 2 E)

« SQL Server 2022 Developer edition(Microsoftoil M CIHR2 ZE)
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https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing
https://www.microsoft.com/en-us/sql-server/sql-server-2019-pricing
https://docs.aws.amazon.com/sql-server-ec2/latest/userguide/sql-server-on-ec2-licensing-options.html
https://calculator.aws/#/addService/ec2-enhancement
https://download.microsoft.com/download/e/2/9/e29a9331-965d-4faa-bd2e-7c1db7cd8348/SQL_Server_2019_Licensing_guide.pdf
https://download.microsoft.com/download/c/c/9/cc9c6797-383c-4b24-8920-dc057c1de9d3/SQL2022-SSEI-Dev.exe
https://learn.microsoft.com/en-us/sql/sql-server/failover-clusters/windows/windows-server-failover-clustering-wsfc-with-sql-server?view=sql-server-ver16
https://aws.amazon.com/launchwizard/
https://aws.amazon.com/blogs/opensource/deploying-a-highly-available-microsoft-sql-server-on-linux-on-aws/
https://aws.amazon.com/blogs/opensource/deploying-a-highly-available-microsoft-sql-server-on-linux-on-aws/
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https://calculator.aws/#/estimate?id=fd37122637710aa7ba46d1949e8b6a15f68d3c0f
https://calculator.aws/#/estimate?id=fd37122637710aa7ba46d1949e8b6a15f68d3c0f
https://calculator.aws/#/estimate?id=da0a0f5f58ddf91aa3398af3a78691cfa2204673
https://calculator.aws/#/estimate?id=131966c579020eaec957f441c67e9aa0bfd32411
https://docs.aws.amazon.com/AWSEC2/latest/WindowsGuide/replatform-sql-server.html
https://docs.aws.amazon.com/AWSEC2/latest/WindowsGuide/replatform-sql-server.html
https://learn.microsoft.com/en-us/sql/relational-databases/backup-restore/back-up-and-restore-of-sql-server-databases?view=sql-server-ver16
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https://docs.aws.amazon.com/launchwizard/latest/userguide/what-is-launch-wizard.html
https://aws.amazon.com/blogs/modernizing-with-aws/deploy-microsoft-sql-server-always-on-to-linux-with-aws-launch-wizard/
https://learn.microsoft.com/en-us/sql/linux/sql-server-linux-overview?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/linux/sql-server-linux-setup?view=sql-server-ver16
https://aws.amazon.com/blogs/modernizing-with-aws/deploy-microsoft-sql-server-always-on-to-linux-with-aws-launch-wizard
https://aws.amazon.com/blogs/opensource/deploying-a-highly-available-microsoft-sql-server-on-linux-on-aws/
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https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-sql-server/ec2-sql.html
https://learn.microsoft.com/en-us/windows-server/storage/file-server/volume-shadow-copy-service
https://aws.amazon.com/backup/
https://learn.microsoft.com/en-us/sql/relational-databases/backup-restore/back-up-and-restore-of-sql-server-databases
https://docs.aws.amazon.com/prescriptive-guidance/latest/sql-server-managing-on-aws/database-level-backup.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/sql-server-managing-on-aws/database-level-backup.html#ebs-volumes
https://docs.aws.amazon.com/prescriptive-guidance/latest/sql-server-managing-on-aws/database-level-backup.html#amazon-fsx
https://docs.aws.amazon.com/prescriptive-guidance/latest/sql-server-managing-on-aws/database-level-backup.html#storage-gateway
https://docs.aws.amazon.com/systems-manager/latest/userguide/run-command.html
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https://aws.amazon.com/blogs/mt/take-microsoft-vss-enabled-snapshots-using-amazon-ec2-systems-manager/
https://aws.amazon.com/blogs/mt/take-microsoft-vss-enabled-snapshots-using-amazon-ec2-systems-manager/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/application-consistent-snapshots.html
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-snapshots.html#how_snapshots_work
https://docs.aws.amazon.com/prescriptive-guidance/latest/backup-recovery/restore.html
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https://docs.aws.amazon.com/ebs/latest/userguide/event-policy.html
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-fast-snapshot-restore.html
https://aws.amazon.com/blogs/aws/new-lifecycle-management-for-amazon-ebs-snapshots/
https://aws.amazon.com/backup/
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/object-lifecycle-mgmt.html
https://aws.amazon.com/blogs/database/storing-sql-server-backups-in-amazon-s3-using-aws-storage-gateway/
https://aws.amazon.com/blogs/database/storing-sql-server-backups-in-amazon-s3-using-aws-storage-gateway/
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https://aws.amazon.com/fsx/windows/
https://aws.amazon.com/blogs/aws/amazon-fsx-for-windows-file-server-update-new-enterprise-ready-features/
https://aws.amazon.com/about-aws/whats-new/2019/11/amazon-fsx-for-windows-file-server-adds-support-for-high-availability-microsoft-sql-server-deployments/
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https://aws.amazon.com/blogs/storage/using-netapp-snapcenter-with-amazon-fsx-for-netapp-ontap-to-protect-your-sql-server-workloads/
https://aws.amazon.com/blogs/storage/using-netapp-snapcenter-with-amazon-fsx-for-netapp-ontap-to-protect-your-sql-server-workloads/
https://learn.microsoft.com/en-us/sql/relational-databases/backup-restore/backup-compression-sql-server?view=sql-server-ver16
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https://aws.amazon.com/s3/storage-classes/intelligent-tiering/
https://aws.amazon.com/fsx/windows/pricing/
https://aws.amazon.com/fsx/windows/pricing/
https://aws.amazon.com/fsx/netapp-ontap/pricing/
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https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
https://calculator.aws/#/estimate?id=e13d8a385d25b2d4f1320c5b1156b953355b7c13
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https://calculator.aws/#/estimate?id=8c9a0b2c296f9839f3ca16bdc2dcd9a6f52f1faf
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https://learn.microsoft.com/en-us/sql/database-engine/configure-windows/view-or-configure-the-backup-compression-default-server-configuration-option?view=sql-server-ver16
https://aws.amazon.com/s3/storage-classes/intelligent-tiering/
https://docs.aws.amazon.com/filegateway/latest/files3/storage-classes.html#ia-file-gateway
https://docs.aws.amazon.com/filegateway/latest/files3/CreatingAnSMBFileShare.html#configure-SMB-settings
https://docs.aws.amazon.com/directoryservice/latest/admin-guide/directory_ad_connector.html
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/lifecycle-transition-general-considerations.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-intelligent-tiering.html#enable-auto-archiving-int-tiering
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-intelligent-tiering.html#enable-auto-archiving-int-tiering
https://aws.amazon.com/getting-started/hands-on/getting-started-using-amazon-s3-intelligent-tiering/
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/getting-started.html
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https://www.microsoft.com/en-us/sql-server/blog/2022/09/29/backup-and-restore-to-url-for-s3-compatible-object-storage/
https://docs.aws.amazon.com/AmazonS3/latest/userguide/replication.html#crr-scenario
https://aws.amazon.com/s3/pricing/?p=pm&c=s3&z=4
https://aws.amazon.com/blogs/modernizing-with-aws/backup-sql-server-to-amazon-s3/
https://aws.amazon.com/blogs/modernizing-with-aws/backup-sql-server-to-amazon-s3/
https://docs.aws.amazon.com/prescriptive-guidance/latest/sql-server-managing-on-aws/welcome.html
https://aws.amazon.com/blogs/storage/point-in-time-recovery-and-continuous-backup-for-amazon-rds-with-aws-backup/
https://aws.amazon.com/blogs/storage/using-netapp-snapcenter-with-amazon-fsx-for-netapp-ontap-to-protect-your-sql-server-workloads/
https://aws.amazon.com/blogs/storage/using-netapp-snapcenter-with-amazon-fsx-for-netapp-ontap-to-protect-your-sql-server-workloads/
https://aws.amazon.com/getting-started/hands-on/getting-started-using-amazon-s3-intelligent-tiering/
https://aws.amazon.com/blogs/database/backup-and-restore-strategies-for-amazon-rds-for-sql-server/
https://docs.aws.amazon.com/prescriptive-guidance/latest/patterns/migrate-an-on-premises-microsoft-sql-server-database-to-amazon-ec2.html
https://docs.aws.amazon.com/whitepapers/latest/best-practices-for-deploying-microsoft-sql-server/best-practices-for-deploying-microsoft-sql-server.html

AWS HE 7l0|= 0il A Microsoft I ZE H|E %|%& AWS

10| S0 DS BAAIZIH WU to|MA Z7S MBHLICH 0 MM ME SQL Servero A @
A2 ClO|EH0lA 2 0to| B0l W HCHssH ST A2 =0l 7hE MBS SMS Mts
sredol CHEH ZHerst JHR B MBELICH

el
SQL Server Cl|O|E{H| 0| A& Amazon Aurora PostgreSQLIF 22 2 E AA H|O|E{H|0|AR 2|HHE
504 Windows 2! SQL Server 2t0|MA HIE HAE = U&LICH Auroralt 22 ZE2H2E H|O[EIE
Z|A O[O|EHO|AE 2E A A H|O|E{H0|A S| A8 MHEF HI8 S 4& O|o|EH0|A S| ZEd
3t E|ZElo|Z2 7|50t WEtetLIch 71 Q3 2E FE OFS BHYE 3227} Qe B2 Aurora
Serverless V22 OtO|2di|0|ME £ Q&LICH T8 3 2= EMof 2l HIE S 90%7HK| &
£ & L|Ct. EE#HE Babelfish for Aurora PostgreSQLIF 242 7|5, AWS Schema Conversion Tool

(AWS SCT)¢t Z2 T, AWS Database Migration Service (AWS DMS)%t Z2 AMH|AE AWS XS
5t0{ SQL Server | O|E{H|O|A 2| OtO|2 0| L FACHSHE 7HASHEFLICH AWS.

O O|E{H|O|A 2 THF

Windows 7|8t SQL Server0i A Amazon Aurora, Amazon RDS for MySQL EE &= Amazon RDS for
PostgreSQLI Z42 2E A~ A O|O|E{HO|AZ OO |0|M5tH HSOILt 7|s2 &4 AIZIX[ gt T
= 1

= —
SSE HIS HE E0E UE + UELICH TS E TedstM( 2.

« Amazon EC2 7|Et SQL Server Enterprise 0C|4404{A{ Amazon RDS for PostgreSQL == Amazon
RDS for MySQLE Z2tstH HI& S %ICH 80% HEE = A&LICH

« Amazon EC2 7|8+ SQL Server Enterprise 0{C|440{|A{ Amazon Aurora PostgreSQL &2 HH™ EE=

Amazon Aurora MySQL &8 HHMo 2 MEHsH HI S ZICH 70% MZAE & QlaLch

7|& HIo|E{H0|A Q13 2 = 9| R Amazon RDS for PostgreSQL %! Amazon RDS for MySQL2 £
T AMEES HEStT &A™ CIOIEH0O|AE fIE HI 28X £FME MBS ELICt Auroras 0|
o HIEO| 0| E= &4 & HHE MEHE +H2 7184 U Hs 7|52 FIHELICH Auroral| 532
7152 F7t HIS LIt a2t O E 48 M| fAFE 7150l HISH Auroral| S ¢2] HI&2 S Y&t
RYol 7|50 CHall &4 & ~2Z EQo{7t 21ut5t= HIEECH 0475 - X{ZELICE Aurora Ot 7[Rl =
EZ MySQL % PostgreSQL HiZ 0 HISH H50| 2 H L EITE %[XS E[JI&LICEH

Aurorac 2Z A A PostgreSQL & MySQL Cl|O|E{H|O|A QL Z & E[2 2 04|49 F71 0|H0| U&L
Ct. z|&f o] Z440| Amazon RDS for PostgreSQL 21 X|, Amazon RDS for MySQL QI X| EE= Aurora®lX|
= HZELA 2F A E olslstn EREt 7IsS %[0l SMof oiEst= ol Eed }A&LICH

Amazon RDS 2! Aurora H|1

CH= Eoll= Amazon RDSQF Amazon Aurora ZF £ %0|7F  2F=|0o{ Q)& LICt.

CllO|E{HI Ol A 2T 151


https://docs.aws.amazon.com/AmazonRDS/latest/AuroraUserGuide/aurora-serverless-v2.html
https://docs.aws.amazon.com/AmazonRDS/latest/AuroraUserGuide/aurora-serverless-v2.html
https://aws.amazon.com/rds/aurora/babelfish/
https://aws.amazon.com/dms/schema-conversion-tool/
https://aws.amazon.com/dms/schema-conversion-tool/
https://aws.amazon.com/dms/
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Ol O|E{H|O| A& AH|A 2% H|& USD* AWS Pricing Calculator (&4
AWS #H| &)
Amazon RDS for SQL Server 3,750 USD Estimate

Enterprise 0{|C|M

Amazon RDS for SQL Server 2,318 USD Estimate
Standard oflC|M

Amazon EC2 7|8+ SQL Server 2,835 USD Estimate
Enterprise 0i|C|A

Amazon EC2 7|HF SQL Server 1,345 USD Estimate
Standard oflC|M

Amazon RDS for PostgreSQL 742 USD Estimate

Amazon RDS for MySQL 712 USD Estimate

Aurora PostgreSQL 1,032 USD Estimate

Aurora MySQL 1,031 USD Estimate
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https://calculator.aws/#/estimate?id=16f190d818045bb99fb59659cecca80f92db4bbc
https://calculator.aws/#/estimate?id=5a5e9832ae80fd9ad9e8010c9a17f57d5a0415ca
https://calculator.aws/#/estimate?id=0976f53e9b1b55d5475dc394c8caae9d5581183b
https://calculator.aws/#/estimate?id=3cada8ab6d72b68a2eb3bc92927990c9f7e264ca
https://calculator.aws/#/estimate?id=bd825d40c79c0df8f0cf053d55ca39acc8a927fe
https://calculator.aws/#/estimate?id=c0f61d7b67652e58df5bf6cb244e9455ff4a8558
https://calculator.aws/#/estimate?id=a557d7d740e5d87c9764bd369de81a5873dad053
https://calculator.aws/#/estimate?id=5924d827c98beadda65368c8e64eb249c001afd6
https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Welcome.html
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https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Converting.App.html
https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Source.html
https://aws.amazon.com/blogs/database/convert-database-schemas-and-application-sql-using-the-aws-schema-conversion-tool-cli/
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https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Installing.html
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https://aws.amazon.com/blogs/database/the-database-migration-playbook-has-landed/
https://aws.amazon.com/blogs/database/category/database/amazon-aurora/babelfish-for-aurora-postgresql/
https://aws.amazon.com/blogs/database/category/database/amazon-aurora/babelfish-for-aurora-postgresql/
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N
Amazon Aurora

T-S0QL over TDS
E E > ( Babelfish )
port

1433

Application
with SQL Server Client
driver

PL/pg5QL
[] |:| ? ( PostgreSQL )
1+ port

5432

Application
with PostgreSQL driver

mo

Babelfish= €74 SQL Server T-SQL 7|5 K|35t X| et&LICH 0|24t O|f 2 Amazon SQL &
gl EHR| 2 B M5t 10 Babelfisholl M X E|X| ot 2 20| U=X| &elsty| &8t HWit =7 E MBE L
Ct.

Babelfish B7loll= F 7HX| S440| A &LICE = SQL Server CIO|E{H| 0| A2} Babelfishe| Z2tdg H
7+ AWS SCT #= Q&LICH E CHE M2 2 Compass T 717} Babelfish for Aurora PostgreSQL 2]
M 2Z|A &H HO0|EE|2 2 HE L= &£F M@l Babelfish Compass =77t 2 &LICtH

Babelfish Compass

Babelfish CompassE Babelfish for Aurora PostgreSQL2| %|Al 2IZ|A0| U F FERZ CIR2EEE £
AeE EFRLICEH B AWS SCT = & Al & %[ Babelfish HHE K| & LIC}. Babelfish CompassE
SQL Server Cl|O|E{H|O|A A F|Oto]| CH3H A-ELICH SQL Server Management Studio(SSMS) 2t
2 TFE AI85t0 24 SQL Server HIOIE{H|IO|A AF|OIE FEE £ QU&LICH OHCHS
Babelfish Compass& &dll A7|0tE A&E = U&LICH O|F A 5t SQL Server 27|02} Babelfish
o| &4 Sl oto|a oM THof| H4ZE0| HREHXIE AtMIS| dYste 2o A7t MY ELCt =8
Babelfish Compass == 0|28t Bt 2 HE A& 2 Xt Sststn S22 0to|22|o|MHE 7t&5t

& 4 etk

H71 2 #HZE0| PR E|M SSMS E = sqlemd2t 22 SQL Server H|O|E|E =& AHE5104 A 7|0}
£ Aurora PostgreSQLZE 0FO|23|0|ME 4= i&LICH &34 X|ES AWS HIo|E{HIojA E2 19|

Migrate from SQL Server to Amazon Aurora using Babelfish A2 2 & Z3IAR.
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https://github.com/babelfish-for-postgresql/babelfish_compass
https://github.com/babelfish-for-postgresql/babelfish_compass/blob/main/README.md
https://aws.amazon.com/blogs/database/migrate-from-sql-server-to-amazon-aurora-using-babelfish/
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AWS Database Migration Service

A 7|0b7} obo|2 eyl o| MEl & AWS Database Migration Service (AWS DMS)E AL&35t04 7+S S K|
AZte z|A3t6tHM AWS 2 C|0|E{2 oto|aB|o|ME 4 QlaLch= FMA| Clo|E| REEE £8iE
AWS DMS # ot otL|gt &4 AARIO| 7S KD A™E[E SO AAWM MR HE A E SH|
gt AA Clo|E{Ho|ALQ CHal ClO|E{HI0|A T 25 S7(|3tE! = ofZZ|7H|o|M0]| oto|aeio|ME
2t25t= CHY C|O|E{H|O|AE 7tE|7|= TR E 50| WdE = A&LICH AWS DMS TR = Aurora
PostgreSQL CHAH0i| CH3H BabelfishE A&35H04 A CIO|E{ 2ERF =835t 10 73 AHE S SX5HR| &
gLt XFMEH L& 2 AWS DMS MEA2| of CH 4 © 2 Babelfish At& S AWS Database Migration
Service XML

AWS DMS = S35 (S e HIo|E{H|O|A QlEloi| M) oto|Za|o|M1t 0|7|F(CHE O|o|E{H|0|A QlIElo]
M) oto|adio|ME BF ™8E = JA&LICh= B2 o4 U 4 HIO|EH|0|A AEIZ AWS DMS X|
HErLICH XEMIEF L8 2 HIO|E{H|0|A =219 Amazon RDS for SQL ServerZ SQL Server H|O|E4
Hlo|A oto|z2ei| 0|4 AWS DMS HAIES HZESHAH2. AWS

FtElas

+ Goodbye Microsoft SQL Server, Hello Babelfish(AWS +4& E21)

« CLIE AWS Schema Conversion Tool AtE&}04 | O|E{H|O0|A A 7|0} & o Z2|71|0|44 SQL
ZH(AWS Cllo|E{H|o|lA E21)

« EE0|M St&E 2 A9 WES A& 3504 SQL ServerE Amazon Aurora PostgreSQLE 00|
10| M(AWS H|O|E{H[0|A E2T)

« Microsoft SQL Server0|A<{ Amazon RDS for PostgreSQL 2! Amazon Aurora PostgreSQLE 00|
0| = H|O|E{H|0|A ZHA| HE(AWS HIO|E{H0|A E27)

SQL Servero] Cist AE 2| K| | =I5}
H

o MMoiMHE EC2 7|8 SQL Server 2|3 2 =04 CiEt Amazon Elastic Block Store(Amazon EBS)
SSD 2 EZ|X|o M| HIE %|A50l S E SLICH.

SQL Server I ZEE HHE 5t AESH7| Qe ChYst AEE|X| SM0| U&LICHAWS. XHAHsH A
1, Ms, 8% L HIEE 7|82 2 sHof gfL|C} SQL Server &

E2|IX| MEH2 S™ ot 7[EX, LI+, &
2 E A#sE AWS 12 UEIXM o 2 Amazon EBS, NVMe, Amazon FSx & Amazon Simple
Storage Service(Amazon S3) 2AE2|X[o| TS AFSELICH
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https://docs.aws.amazon.com/dms/latest/userguide/CHAP_Target.Babelfish.html
https://docs.aws.amazon.com/dms/latest/userguide/CHAP_Target.Babelfish.html
https://aws.amazon.com/blogs/database/migrating-your-sql-server-database-to-amazon-rds-for-sql-server-using-aws-dms/
https://aws.amazon.com/blogs/database/migrating-your-sql-server-database-to-amazon-rds-for-sql-server-using-aws-dms/
https://aws.amazon.com/blogs/aws/goodbye-microsoft-sql-server-hello-babelfish/
https://aws.amazon.com/blogs/database/convert-database-schemas-and-application-sql-using-the-aws-schema-conversion-tool-cli/
https://aws.amazon.com/blogs/database/convert-database-schemas-and-application-sql-using-the-aws-schema-conversion-tool-cli/
https://aws.amazon.com/blogs/database/migrate-sql-server-to-amazon-aurora-postgresql-using-best-practices-and-lessons-learned-from-the-field/
https://aws.amazon.com/blogs/database/migrate-sql-server-to-amazon-aurora-postgresql-using-best-practices-and-lessons-learned-from-the-field/
https://aws.amazon.com/blogs/database/validate-database-objects-post-migration-from-microsoft-sql-server-to-amazon-rds-for-postgresql-and-amazon-aurora-postgresql/
https://aws.amazon.com/blogs/database/validate-database-objects-post-migration-from-microsoft-sql-server-to-amazon-rds-for-postgresql-and-amazon-aurora-postgresql/
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Amazon EBSE EC2 AFE! QAR AN HAAE HERI Z AEZX|E, LE 2G XK, ofEE!
0|, CIlO|E{H| 0| A 2! HHed w2 XSt *{2|5t= Ol AF&ELICE Amazon EBS Solid State
Drive(SSD) A E Z|X|of& ¥48 SSD(gp2 ! gp3) & Z ZH|X{EEl IOPS SSD(io1, i02 & i02BX)7} =
ELICE CHE S TedstMR.

- 15det &2 LT EC2 QAEHANE ZAE QARHAN S2Me 2 dZE 24 NVMe SSD7t Y&
LICt. o|248t 282 SQL Server tempdb == HIH £ 2H30f MO 2 AL E|= 28 AEE(X|
E X‘"o = L—ll:l'.

AE2|X| MH|A Q! HhEE, Amazon FSx for
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U AlAH]| e F 2t

« Amazon FSx for Windows File Servere 2t 2|8 1}
NetApp ONTAP2 NetApp2| ‘2| AF& £|= ONTAP It
X|LICt Amazon FSx= 17+&%d SQL Server o x| Fe{AEZE €l AE._'IA(FCI) -_r“‘*OilA-I
SQL Server A2 EE Al™St= O RtF AFEELICE o] £&F M2 SQL Server HIO|H 2 21 1}
US TAESEE EC2 QUIAHAO|EBS €5 27 A& 0| E0{ELICH

]
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« Amazon S3&= /| =1 9o| & E M C|O|E 7I8Y, Eot & M52 MSst= 2A AEEZ[X| MH|A
QILICt. SQL Server H|O|E|E dHed ml el AMI, EBS ALHAF OfZ 2|71 0|M 21 S Amazon S30]

MEE =+ A&Loh

Amazon EBSO| CHEF SSD AEEZ|X| &

0%
x
oIr
0
T
O

Amazon EBSO| CH8t SSD AEE|X| H|E UHtMo 2 L2 H1 Ms0| &7H&o] 2t S7HgL|ct.
A AEEK |z 42 1ReHs XEIHQUe O 71X 28 822 NS ELUCH SSD X 28

O| AtE AtE] & E-doi CHer 2 2F2 Amazon EBS B A 2| Solid state drive (SSD) volumes Ad440f|

AUE BE HESHML.

i

Amazon CloudWatchE& Al&3510{ SSD s ELIE&SD, FAM IO|EE A5tH, EH (A X7}

SEE M ZEE HYE + UELICEH AWSOIM SQL Server HAEREE MYstE 2 AlF ZLIE
22 #4355t CloudWatch AFE Al X| & X|Z & HiZ 5lo{ C|A3 x| AlZH, IOPS, ME|J, ClAa3
CHo | Zo|, MEF L oiR 8T 4t Z2 AtMlet 28 ds KR E AAste YHE T ct o
248t CloudWatch 8s |:.‘._‘r_§ AE5t0 A ZZH|XMLE AEZ|X|e IOt ZZHIKLE AEE|X|
E AlHstD 7|E HIO|H ZQIEE XNS5t0 AEE[X| LT AHEE MESHA Helg += JU&LCt.

Amazon EBSO{| CHet SSD AEE[X| HI = T STl et EetELIch otgf Eol= o2 2 & &
E

|
#o| i@yt Lot A LICH 2E 28 SE0E 1TB2] 8% X RASH A5 T40| laLic
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https://docs.aws.amazon.com/ebs/latest/userguide/ebs-volume-types.html
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-volume-types.html#vol-type-ssd
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/cloudwatch-metrics-basic-detailed.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/cloudwatch-metrics-basic-detailed.html
https://aws.amazon.com/blogs/database/monitor-your-microsoft-sql-server-using-custom-metrics-with-amazon-cloudwatch-and-aws-systems-manager/

AWS HE 7l0|= 0{| A Microsoft Y32 C H| %|x35F AWS

A= %|CH I0PS(16KiB  =[CH M2|2ZF 1TBE 23 HIE HAE
1/O) (128KiB 1/0)

gp2 3,000 250 102.40 USD

gp3 3,000 250 86.92 USD 15%

io1 16,000 500 1,168 USD

io2 16,000 500 1,168 USD

gp3 16,000 500 146.92 USD 87%

io2bx 16,000 4,000 1,168 USD

gp3 16,000 1,000 181.92 USD 84%

(® Note

Ol Eo| M5 L HI8 X|EE 28T AWS Pricing Calculator®| F% x|oi| 7|g8HefLICEH AWS
HAE ol M 74X 0of| HMASHE{7F = 2 BHLICH AWS Pricing Calculator.

Amazon EBS SSD gp3 &2 M HIE 22 Flo{Ht ds 2 M3 Lct. 16,000 I0PS O|EH &
500MiBps XZ|Z0| 228t 2T Z=0i CHl io1 E= 02 EEELCHgp3 252 MEHSIH Z|CH 87% M

#deg + A&Lich

i02 Block Express(io2BX) 2 &2 Uit io2 2801 H|5H & E ds2 M3 FLICt 16,000 IOPSH|
Mio1 & io2 282 500MiBps 2|20t X| 2 7H55t0 i02BX 282 %|CH 4,000MiBps ME|Z2
2 e £ &LICh ol X io2 201 HISH i02BX E&2 HE S| SUSt 7142 2 16,000~64,000
IOPSO]| SHE 5= 4HY O|Ato| 2|2 S MZEHL|CH Ut jo2 222 j02BX X|® EC2 QIAEIAO]
Q4745104 i02BX EE 22 TBHE 4 QI&LICH i02BX K| EC2 QIAEHA 222 Amazon EBS A
A 2| Provisioned IOPS SSD volumesE HXsHML. M AEE|X|IE H£3F7| Zoi AWS Pricing
Calculator& AtE3t0 2EH HIE S FH5IT LT, M5 U 8T 7t FEHES 7[H e 2 H|&oi O[x|

£ B2 olaie = UsLICH
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https://calculator.aws/#/estimate?id=b637bb9c21ae8ad62f440e349dd2067de80e76b2
https://docs.aws.amazon.com/ebs/latest/userguide/provisioned-iops.html#io2-block-express
https://calculator.aws/
https://calculator.aws/
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Amazon EBSO| CHEF &lHtx4Q1 SSD H|E %|%&}

MEote =2 Gototn SHE AEE[X| 8 U SHAE A8t JU=X| &elsteE Hol E&
LICt. 0 €& £01 Amazon S3= SQL Server B440]| X4t oLt 22, 7|2 ME =Y F7| H3 4
S SMHe MBELIC SQL Server 2022= Amazon S3Z E7 #st= 7|52 AME5HK|CH O™
HZ ol SQL Server= U[O|E|E 2Z BiS AFEELICEH O] HTC| SQL Serverg A&ste A<
Amazon EBS HDD 22 Z 99 .=.?_P Efo SHQ1S Amazon S30f| SAtSt = WS DedELICEH Ol &8

o
M2 ol gp3 EES ASste Yol Hls HIES 53% HAE = U&LICH

CtZ Z0ll= Amazon EBS gp3, Amazon EBS HDD st1 & Amazon S30AM 1TB AEE[X|2] & A}O|
7b Lot &Lt

AEEIX| & Capacity 7H A (EE)
EBS gp3 500MiBps 1TB 96.92 USD
EBS st1 HHAE 500MiBps 46.08 USD
S3 Standard 23.55 USD
S3 Standard(Infrequent 12.80 USD
Access)

S3 Glacier Deep Archive 1.03 USD
(® Note

O|™ E 9| H|& X|E&= AWS Pricing Calculator| F& (ol 7|8 |t AWS HH oM 745
off HMASFE{HI} BT LICH AWS Pricing Calculator.
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https://calculator.aws/#/estimate?id=ba6032e10a5f8a82807c1e3b7d5a64ceb2cdcbde
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« Amazon EBS volume types(Amazon EBS A A)

« Amazon Elastic Block Store (Amazon EBS)(Amazon EBS A& A)

« Provisioned IOPS SSD volumes(Amazon EBS A& A1)

« SSD QAEIA X{E A ZE(Amazon EC2 M A])

« Amazon CloudWatch metrics for Amazon EBS(Amazon EBS A& A)

- Specifications for Amazon EC2 storage optimized instances(Amazon EC2 A A)

« Amazon FSx for NetApp ONTAPZ} &t 74 NetApp SnapCenterE AF&304 SQL Server I Z2E 2
S(AWS AEZ|X| 22)

« Amazon EC2 FAQ(AWS A& | 0| X|)
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https://aws.amazon.com/compute-optimizer/
https://aws.amazon.com/compute-optimizer/
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-volume-types.html
https://docs.aws.amazon.com/ebs/latest/userguide/what-is-ebs.html
https://docs.aws.amazon.com/ebs/latest/userguide/provisioned-iops.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ssd-instance-store.html
https://docs.aws.amazon.com/ebs/latest/userguide/using_cloudwatch_ebs.html
https://docs.aws.amazon.com/ec2/latest/instancetypes/so.html
https://aws.amazon.com/blogs/storage/using-netapp-snapcenter-with-amazon-fsx-for-netapp-ontap-to-protect-your-sql-server-workloads/
https://aws.amazon.com/blogs/storage/using-netapp-snapcenter-with-amazon-fsx-for-netapp-ontap-to-protect-your-sql-server-workloads/
https://aws.amazon.com/ec2/faqs/
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Compute OptimizerE AtE35t04 SQL Server 2tO[MA Z[Z5}

E AL&3t0{ SQL Server BtO|MAE #|HM3t5t= 2ol CHEF XIR!ILICH AWS Compute Optimizer.
e
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Server YT 2 E0 CHEF 2tO|MA 2[ME 7[3|E FHE = U&LICH Compute Optimizere 2H0|M
A HIEE £0[7] 2IE AtSEE HE AIEE A *# &%LIEP Compute Optimizer2| H& AL
Microsoft SQL Server 2t0|MAQ}F &7 ZH EC2 1A Adof LtExlof [A&LICE MBEl= HEo=
HE H|IE ™M 73] EC2 QIARA R2C|HE 2F, AI7J 2 7|& Ef 2to|dA AL (BYOL) 23 S0
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Compute Optimizer= 2 E I ZE FEYZ Amazon EC2 7|8t SQL Server QIAEAE XI5
2 AMEL|CH 2to|MA HE A S 2248 Compute Optimizerdl M SQL Server __Ed_% M
8t Ct= ¢47| & Cllo|E{H|o|A Xt ZHE A& 6404 Amazon CloudWatch Application Insights2 !
& £ &LICH Compute Optimizer= SQL Server Enterprise OC|4 7|52 A2 stEX| EA48HL
Cl. Enterprise MIC|M 7|58 AFE35HK| ot = AL Compute Optimizer= 2HO|MA HIEE £0(7| 2I5H
Standard O{C|MS 2 Ct2 0|2 & HJAS HEFLICH

JE'.!

&£35101 SQL Server AAE2EE A St= Amazon EC2 QIAE AN CHEt 27|
= A&Lct RtMIEH L& 2 0] 7t0|=2| Compute OptimizerE AtE 35104
M3l E B ZStMIR.

Compute OptimizerS At
=& A ALSS Mzet
%

SQL Server 37| =%
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H|IE z[Mst HE A

Compute Optimizer2| 20| M A HE AFE2 Microsoft SQL Server0lM AL Q1 7|15 7t5tD &
AZCE0 7IE HIE 2™l oc|Mg MElstE Ol 20| 2 & U&LICH SQL Server Enterprise 0
C|M& Standard of|C|MECt M O HIWLICH RFAMIEH LIS 2 0] 7H0|=2| SQL Server T[4 H[w
21 Microsoft ¥ AFO|E 2| SQL Server 2022 pricing2 & X35IMI2. SQL Server £2/€ HW7lstn HE
A& E MBS Compute Optimizerg Td5t= O A|ZtE £Xt6tH EZIO[MA HI8S I H EL =

2to|MA M5 HE Ho[x|[olME CFE SEE M3 gL

- O| EE A83tof oflc|M, 2, QIARIA F0] £ 5 #K] 2to|MA 744E Compute Optimizer #E
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https://docs.aws.amazon.com/compute-optimizer/latest/ug/what-is-compute-optimizer.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/cloudwatch-application-insights.html
https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing

AWS HE 7l0|= 0il A Microsoft I ZE H|E %|%& AWS

REMIEH L& 2 Compute Optimizer A& M 2| Viewing details of a commercial software license

recommendation2 X 5A|L2.

Compute Optimizer Tt

Compute Optimizer= mssql_enterprise_features_used X|EE AIE35l0{ 48 AT EQ o] 2}
O|MAE EMEFLICE O] X|ZEof CHEt XEMIEH LI 2 Metrics for commercial software licenses& & X
StMl2.

1. Compute Optimizer0l| S EQIE = = MAHS HEHO| J=X| &QISHM L. AtM[EF B2 CIg2
AZESMQ.

+ Compute Optimizer & E Q1 24

+ Policies to grant access to Compute Optimizer for standalone AWS 7|

- X% 90| ztz| A %ol CHEt Compute Optimizer AA|A HEHS F0i5t= =4

2. CloudWatch Application Insights0f] 2 &t QIAEIA g ol HAMZ A4S A . 2tEd X[EI2

Policies to enable commercial software license recommendations& & X6t A| 2.

A
o

3. Microsoft SQL Server O|O|E{H|0|A XtZ4 SHE A& 50 CloudWatch Application Insights& & %
3ot 2. 22 X|E2 CloudWatch dEAML| ZLIE{EE /8t ofE2[AH 0| HHE T T M.

(® Note
48 LAZEQ o] Eto|MA0] CHEF HE AR 2 MA5tE{H 01 30A|Zt 0|49
CloudWatch X|E O|O|EH7} T EfLCt. RtAIEH LHE 2 CloudWatch metric requirements &
xl-x o|'k|| Q.

4. CF2 sQL # 2l AFHE35104 CloudWatch Application InsightsOfl CH8H Z|A #EH HAMA S T ASHA|
o

-l .

GRANT VIEW SERVER STATE TO [LOGIN];
GRANT VIEW ANY DEFINITION TO [LOGIN];

Ol &3l M Mu[AQl PrometheusSqIExporterSQLO| ggdshELct.

5. CHA AWS A EEE
your account& ’E.*ZF_%PH 2.
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https://docs.aws.amazon.com/compute-optimizer/latest/ug/view-license-recommendations.html#license-viewing-details
https://docs.aws.amazon.com/compute-optimizer/latest/ug/view-license-recommendations.html#license-viewing-details
https://docs.aws.amazon.com/compute-optimizer/latest/ug/metrics.html#license-metrics-analyzed
https://docs.aws.amazon.com/compute-optimizer/latest/ug/security-iam.html#opting-in-access
https://docs.aws.amazon.com/compute-optimizer/latest/ug/security-iam.html#standalone-account-access
https://docs.aws.amazon.com/compute-optimizer/latest/ug/security-iam.html#organization-account-access
https://docs.aws.amazon.com/compute-optimizer/latest/ug/security-iam.html#license-access
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/appinsights-setting-up.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/requirements.html#requirements-metrics
https://docs.aws.amazon.com/compute-optimizer/latest/ug/getting-started.html#account-opt-in
https://docs.aws.amazon.com/compute-optimizer/latest/ug/getting-started.html#account-opt-in
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https://console.aws.amazon.com/compute-optimizer/
https://docs.aws.amazon.com/compute-optimizer/latest/ug/view-license-recommendations.html#license-finding-reasons
https://docs.aws.amazon.com/compute-optimizer/latest/ug/view-license-recommendations.html#license-finding-reasons
https://aws.amazon.com/blogs/mt/downgrade-sql-server-enterprise-edition-using-aws-systems-manager-document-to-reduce-cost/
https://aws.amazon.com/blogs/mt/downgrade-sql-server-enterprise-edition-using-aws-systems-manager-document-to-reduce-cost/
https://aws.amazon.com/blogs/modernizing-with-aws/reduce-microsoft-sql-server-licensing-costs-with-aws-compute-optimizer/
https://docs.aws.amazon.com/compute-optimizer/index.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/view-license-recommendations.html
https://docs.aws.amazon.com/sql-server-ec2/latest/userguide/downgrade-sql-server-on-ec2.html
https://aws.amazon.com/sql/
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https://aws.amazon.com/windows/resources/licensing/
https://www.microsoft.com/en-us/sql-server/sql-server-2019-pricing
https://www.microsoft.com/en-us/sql-server/sql-server-2022-pricing
https://docs.aws.amazon.com/compute-optimizer/latest/ug/what-is-compute-optimizer.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/inferred-workload-type.html
https://aws.amazon.com/blogs/modernizing-with-aws/optimizing-performance-and-reducing-licensing-costs-leveraging-aws-compute-optimizer-for-ec2-sql-server-instances/
https://aws.amazon.com/blogs/modernizing-with-aws/optimizing-performance-and-reducing-licensing-costs-leveraging-aws-compute-optimizer-for-ec2-sql-server-instances/
https://aws.amazon.com/blogs/modernizing-with-aws/optimizing-performance-and-reducing-licensing-costs-leveraging-aws-compute-optimizer-for-ec2-sql-server-instances/
https://docs.aws.amazon.com/compute-optimizer/latest/ug/using-service-linked-roles.html
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https://docs.aws.amazon.com/compute-optimizer/latest/ug/requirements.html#requirements-metrics
https://docs.aws.amazon.com/compute-optimizer/latest/ug/requirements.html#requirements-metrics
https://docs.aws.amazon.com/compute-optimizer/latest/ug/enhanced-infrastructure-metrics.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-resize.html
https://aws.amazon.com/about-aws/whats-new/2023/05/aws-compute-optimizer-identifies-filters-sql-server-workloads/
https://aws.amazon.com/blogs/modernizing-with-aws/optimizing-performance-and-reducing-licensing-costs-leveraging-aws-compute-optimizer-for-ec2-sql-server-instances/
https://aws.amazon.com/blogs/modernizing-with-aws/optimizing-performance-and-reducing-licensing-costs-leveraging-aws-compute-optimizer-for-ec2-sql-server-instances/
https://docs.aws.amazon.com/compute-optimizer/latest/ug/what-is-compute-optimizer.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/view-ec2-recommendations.html
https://docs.aws.amazon.com/awssupport/latest/user/trusted-advisor.html

AWS HE 7l0|= 0il A Microsoft I ZE H|E %|%& AWS

CHZ 2 Microsoft SQL Servert| =& & Trusted Advisor HAFILICE.

« Microsoft SQL Server0d| CHa 2tCt = 2 H|A 'S El Amazon EC2 QIAEIA - 0] AAIE SQL Servers
Al ZQIl Amazon EC2 QIAEAE Bt QIAE AT SQL Server A X
E%

=
= 42 0|E &ElLICt o £01 SQL Server Standard O|C|ME

Efo{vCPU MEtHE =
25t QIAEAE Z|CH 48

a5t o
7He| vCPUE AF8E = U&LICH SQL Server Webs Z & 5t= QIAEHAE Z|CH 327H2] vCPUE
At8E £ et

Edition vCPU %A vCPU Z|CH

2l 4 32

EZ 4 48

AE{ZElo|= 4 OS At

« Microsoft SQL Server0 Cigt Amazon EC2 QIAEIA S§f - O] A= Amazon EC2 QIAEAE £
M3tD QIAEIAO|M %A SQL Server 2H0|MA £~ OB ZHL 0|2 2 ZILICH A2 SQL Server

A 28 A2 SQL Server QIAEA T} BI2

£82 1edgLICt Microsoft SQL Server 2019 2F0|MA 7H0|=0of 2} SQL ServerdllE Q1A
A 4749| vCPU BFO|MAZF e BrL|C} 0|24t CIlO|E{H|0| A E S& 5t 2to|MA HIE

reh = &LCH QIARAO| H|O|E{H|O|A ==, =|CH C|O|E{H|O|A 27| 2 HIO|E{H|O|A S| &
7|9te 2 A™ME £ Q&L £ SQL Server2| Web, Standard, Enterprise 0|C|4404 A
2 Consolidating SQL Server Databases(Microsoft 221 HAIE)E & X

rm
I>
i
o
o
9'|_|
i
T
00
fjo
2
i
ek
N
30
Ii>
[
o
[al]
o
¥

) [» 40 [|>
N on

A uomo r™ o¥ ro
N

o
FO o miu
r
o
>
x
o
=
O 1

ol
-
=

H

AWS = stLEe| M| B CH 2 Z 2 =4 H|O|E{H|0|AE HiX[et= W BHSHX| &LIch 18
Lt 74, BIAE S AE|0|En 242 HIZZHM g F0l| AAZElE o 22 Hlo|EH0|AE SEE +
A&LICH Ol &&H SQL Server At&&oi| (et FEFEILICH A& 0] 22 |o|EH0|A7} Ue 8
2 otLtel Mol et + U&LICH

T A Trusted Advisor
CHE 2 £330 SQL Server &5 AALE "7 LICH Trusted Advisor.

1. AWS Management Console0ll 22 Q18tL|C}.
2. AWS Trusted Advisor & LIC}.

3. B M ol HY AHYolM HIS 2XMEHE MEistAMI2.

T Trusted Advisor 168


https://docs.aws.amazon.com/awssupport/latest/user/cost-optimization-checks.html#ec2-instance-over-provisioned-microsoft-sql-server
https://docs.aws.amazon.com/awssupport/latest/user/cost-optimization-checks.html#ec2-instances-consolidation-sql-server
https://download.microsoft.com/download/e/2/9/e29a9331-965d-4faa-bd2e-7c1db7cd8348/SQL_Server_2019_Licensing_guide.pdf
https://learn.microsoft.com/en-us/archive/blogs/mvpawardprogram/consolidating-sql-server-databases
https://console.aws.amazon.com/trustedadvisor/home
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https://docs.aws.amazon.com/awssupport/latest/user/trusted-advisor-check-reference.html
https://aws.amazon.com/sql/
https://aws.amazon.com/windows/resources/licensing/
https://www.microsoft.com/en-us/sql-server/sql-server-2019-pricing
https://docs.aws.amazon.com/launchwizard/latest/userguide/launch-wizard-sql.html
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https://aws.amazon.com/windows/faq/#licensing-q
mailto:microsoft@amazon.com
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2 A7 Qe HE AEE HI-'-°*|—|EPAWS Fargate.
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i Traditional optimized Windows EC2 instances v Containerized Windows applicationsv 1
(1:1 Ratio) . (1:7 Ratio)

ECS container ECS container ECS container ECS ¢ i ECS contai ECS container ECS container

Appllcatmn 1 Application 1 Application 2 Application 3 Application 4 Application 5 Application 6 Application 7

el I T T T3

EC2 instance

1
1 1
t3.small ! ! 3:::}

EC2 instance
t3.large

 a—

h D
]
~ 1 1
U EBS volume N |:|

~ 40 GB

1 ~ : : EBS volume h
90 GB
Monthly costs Monthly costs

t3smallx7 =
$200.21 for compute

t3largex 1=
$80.88 for compute

40 GB EBS volumes x 7 =
$22.40 for storage

90 GB EBS volumes x 1=
$7.20 for storage

Total: $222.71 : : Total: $88.08
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https://www.cncf.io/reports/cncf-annual-survey-2021/
https://aws.amazon.com/ecs/
https://aws.amazon.com/eks/
https://aws.amazon.com/eks/
https://aws.amazon.com/fargate/
https://aws.amazon.com/optimization-and-licensing-assessment/
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AWS OLAE 7|240| 7§ t3.small QIAEIAR E|ZE OH A|ZEE £3lst 7dg HESISLICH H| =L
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Not sharable Nearing end of life Approximately 15% overhead The OS accounts for 1.2 GB per instance Optimized for EC2

( 1 I !

On-premises  On-premises On-premises  On-premises
CPU AVG CPU peak On-premises RAM AVG RAM peak
Server name  Storage Operating system utilization utilization RAM (GB) utilization (GB) utilization (GB) Instance size vCPU RAM (GB)
1 AppServer0l 60 Windows Server 2012 7.00% 17.00% 3 13.50% 17.10% t3.small 2 2
2 AppServer02 39 Windows Server 2012 20.07% 22.00% 16 7.50% 12.40% t3.small 2 2
3 AppServer03 39 Windows Server 2012 24.00% 25.50% 16 8.80% 11.90% t3.small 2 2
4 AppServerdd 4 Windows Server 2012 21.40% 24.00% 16 7.80% 10.70% t3.small 2 2
5 AppServer05 40 Windows Server 2012 21.30% 23.00% 16 8.20% 12.00% t3.small 2 2
6 AppServer0é 39 Windows Server 2012 21.50% 23.50% 16 7.90% 10.90% t3.small 2 2
7 AppServer07 39 Windows Server 2012 21.60% 22.90% 16 8.40% 11.50% t3.small 2 2
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json
{

"taskDefinitionArn": "arn:aws:ecs:us-east-1:123456789012:task-definition/demo-
service:1",

"containerDefinitions": [

{
"name": "demo-service",
"image": "mcr.microsoft.com/dotnet/framework/samples:aspnetapp-
windowsservercore-1tsc2019",
"cpu": 512,
"memory": 512,
"links": [1,
"portMappings": [
{

"containerPort": 80,
"hostPort": 0,
"protocol": "tcp"

1,
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/instance-optimize-cpu.html
https://docs.aws.amazon.com/eks/latest/userguide/fargate-pod-configuration.html
https://docs.aws.amazon.com/eks/latest/userguide/fargate-pod-configuration.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/windows_task_definitions.html
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https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-server-2012-r2-and-2012/jj635855(v=ws.11)
https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-server-2012-r2-and-2012/hh831532(v=ws.11)
https://aws.amazon.com/containers/
https://aws.amazon.com/blogs/containers/optimize-cost-for-container-workloads-with-ecs-capacity-providers-and-ec2-spot-instances/
https://aws.amazon.com/blogs/containers/cost-optimization-checklist-for-ecs-fargate/
https://aws.amazon.com/blogs/containers/eks-on-graviton-generally-available/
https://aws.amazon.com/blogs/containers/cost-optimization-for-kubernetes-on-aws/
https://aws.amazon.com/blogs/containers/optimizing-your-kubernetes-compute-costs-with-karpenter-consolidation/
https://aws.amazon.com/compute-optimizer/
https://aws.amazon.com/compute-optimizer/
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https://docs.aws.amazon.com/compute-optimizer/latest/ug/getting-started.html#account-opt-in
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https://docs.aws.amazon.com/compute-optimizer/latest/ug/security-iam.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_getting-started_concepts.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_manage_org_support-all-features.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/delegate-administrator-account.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/getting-started.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/requirements.html#requirements-ecs-fargate
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https://console.aws.amazon.com/compute-optimizer/
https://docs.aws.amazon.com/compute-optimizer/latest/ug/create-s3-bucket-policy-for-compute-optimizer.html
https://docs.aws.amazon.com/compute-optimizer/latest/ug/create-s3-bucket-policy-for-compute-optimizer.html
https://console.aws.amazon.com/compute-optimizer/
https://console.aws.amazon.com/s3/
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4. Ct2 23t Zotol M =AF Aot Y2 ZE{ 35104 Fargate0l| A OVER_PROVISIONED Amazon
ECS MH|ABF ZEAIGHMR. MHE 72 ZHo| Ao 2 X|H35t24= Amazon ECS MH|AE E0{&
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83504 H|& HIE’“QE motst T XHX|HME X|HE = ULt x| 2 xr%éra 25t 7| 2I5H
AWS ZIAA E|2E F7t5t= o] e} XM2Fo| Q& LICH REAIEH LIRS Z|AA B XS 9
Bt AWS A 2 AfEiIE HEFAM L. AWS Ot oMol M= AWS CloudShell& AH&3toq CHA HI™H
2 AWS 2| LH0I M Amazon ECS MH[A Q| AL QI 2 E EfA T 0i| Ef2E K EFLICY.

#!/bin/bash
# Set variables
TAG_KEY="rightsizing"
TAG_VALUE="enabled"
# Get a list of ECS Clusters
ClustersArns=$( aws ecs list-clusters -query 'clusterArns' -output text)
for ClustersArn in $ClustersArns; do

ServiceArns=$( aws ecs list-services -cluster $ClustersArn -query

serviceArns' -
output text)

for ServiceArn in $ServiceArns; do

TasksArns=$( aws ecs list-tasks -cluster $ClustersArn -service-name $ServiceArn -
query 'taskArns' -output text)

for TasksArn in $TasksArns; do

aws ecs tag-resource -resource-arn $TasksArn -tags key=$TAG_KEY,value=$TAG_VALUE

done

done
done

CtE ZE ofA|ol A= 2 & Amazon ECS MH|A0f CHEF Ef T MU E #M8t5te WHE 2oiELICH.

#!/bin/bash

# Set variables

TAG_KEY="rightsizing"

TAG_VALUE="enabled"

# Get a list of ECS Clusters

ClustersArns=$(aws ecs list-clusters --query 'clusterArns' --output text)
for ClustersArn in $ClustersArns; do
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https://docs.aws.amazon.com/whitepapers/latest/tagging-best-practices/tagging-best-practices.html
https://console.aws.amazon.com/cloudshell/home
https://docs.aws.amazon.com/AmazonECS/latest/APIReference/API_UpdateService.html#ECS-UpdateService-request-propagateTags
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ServiceArns=$(aws ecs list-services --cluster $ClustersArn --query 'serviceArns' --
output text)
for ServiceArn in $ServiceArns; do
aws ecs update-service --cluster $ClustersArn --service $ServiceArn --propagate-tags
SERVICE &>/dev/null
aws ecs tag-resource --resource-arn $ServiceArn --tags key=$TAG_KEY,value=$TAG_VALUE
done

done
HIE &Y Ef27t AWS ZX| =70 2 St 5 gds
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. BfM F ol M EfA 3 9|(Task definitions) S ME4EFLICEH

HA 3 & 9|(Task definitions) T O|X|0f M EHA I E MEASH CHE M 71 A4d(Create new
revision)= ME4ELICEH

5. Ml EfA 3 Ho| 7% M4d(Create new task definition revision) I O| X|0{| A B4 & L|C}. Z4E| O]
27| HE AFEE YOI0|E 24 ECS EfA 3 % 2| 9| containerDefinitions 25 0{ M cpu &
memoryE O|O|ESHAMIL. oA

5w N

m
i

"containerDefinitions": [

{
"name": "your-container-name",
"image": "your-image",
"cpu": 1024,
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https://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/activating-tags.html
https://console.aws.amazon.com/ecs/v2
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/task_definition_parameters.html#task_size
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2. 22{AE{(Clusters) HO|X|o| M EBHAEE MEHEFLICEH

3. Cluster overview(2t1AE 7HR) H O|X|o| M MHH|AE MENSH CHR Update(YCI0IE)E MEHENL|
CH.

4. E{A 3 ZHO|(Task definition)lAM ALSE EfA 3T Ho| m{EE| & 7HE S MEIELICH

T2 2Bt B2 CloudShell€ A&35H04 Amazon ECS MH|AE AO|O|EE £ &LICH ofA:

bash

#1/bin/bash

# Set variables

ClustersName="workshop-cluster"

ServiceName="lab7-fargate-service"

TaskDefinition="1lab7-fargate-demo:3"

# update the service

aws ecs update-service --cluster $ClustersName --service $ServiceName --task-definition
$TaskDefinition
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https://console.aws.amazon.com/ecs/v2
https://docs.aws.amazon.com/whitepapers/latest/tagging-best-practices/tagging-best-practices.html
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oM MEASHTH, =T & AL85t0d HIEl= AEE|X| E|&AE M D MAHE = U&Lth 2EE[X]
g5 X MEFS MEsHH AMoistH SRS HIE S EXISHHM AEE(X| 2|4AE XM +
Lot

oj MM s FHME ZHd I—IEP

gp2
« Amazon EBS éﬁé"éf =4

- 94Z4E|X| o) 2 Amazon EBS E& AA

Amazon EBS 2 & & gp20{lA gp3Z O+0|18|0]4d
e

Solid State Drive(SSD)E ZEHM A 1ds {3 ZEo gt & AEE[X] SMYULICH Amazon

EBSE= S7tolM £2 =& At0|2 =2 EEOI CHal &8 SSD =& MSFLICH o{2{e] & AWS
MH|A (Amazon EC2 E &2 0|28t & SSD 82| 2MIHQ! gp2@ILct. gp3Ets 3MICH 'H& SSD
£ 2020'd 1280 EAIEARELICE
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https://docs.aws.amazon.com/ebs/latest/userguide/general-purpose.html
https://docs.aws.amazon.com/ebs/latest/userguide/general-purpose.html#EBSVolumeTypes_gp2
https://docs.aws.amazon.com/ebs/latest/userguide/general-purpose.html#gp3-ebs-volume-type
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gp3 MZE2 O[T MlcHo| HléH ds AHER XY FHE I JHdF&LICH Amazon EBS gp2 £ &2
75‘—?— HMe2 28 379 UHsHAH HAZELICt 1GB & 0iCt gp2 EE2 310PSe| M52 H&Lct
%, 2,000GB gp2 =& 6,000 IOPSE X|HEYLICI. gp3 EE2| B2 AEEZIX| 8T SEHoE
2 MEX X|HE = /U&LICH O|E S8l 22 & 28T zICH 80,000 IOPS & 2,000 Mb/s AM2|Z
QI M5 788 &

gp3 BB E CIE T HE AIE2 7|& I0PS HSILICH gp3 E&2 3,000 IOPSHIA] A|ZFEHL
Ct. olof HIGH gp2 2 &2 S M5 7|5l =& 35t7| Hoi 27(7t 1TiBol| == atof & LICt LA
O Z C: EE}o|E 7} 1TIBELCH 4 &2 Windows Server?| B gp20iA gp32 Hadol=5tH Hs
2 3H IHME = ULt

OX|2fe = gp3 252| RF2 gp2 2501 HIaH 7HE & 7 A & stLEILICH gp3 2&2 gp2 =
EECH20% MEE HIEL 2 S E 85 7Is2 MSELICH

ETN SEHoE MSS EYY = USCE FIHIOPS H MEF FIH A 23 SHE
& = o =3
—

0
O| ZBQEILICt gp2 EE0| B2 Q=22 € GiBY 0.10 USDL| ZZHIXMIE 8F S 7IE2 2 &L
Cl gp3 E80| 42 222 1485 T 2H|XMJE |IOPS SSD EE1} H|RELICLH O] EE0ME 8
a

off cHatl 1702] HIS 2t F7} 10PS & M2|ZFoil CHal E o HIE0| ME &Lt

rlo

Ct& o Ltet UX0|gp3 =& 8F =2 &Y GiBY 0.08 USD(gp2=2.Ct 20% AM&)0[11 3,000
|IOPS =1} Al & = 2 H|X'JE IOPSE 0.005 USD ! {2 2| AL 125MiBs =1} A| & = Z H|
XMEE MiBsE 0.04 USDe+ 2 X |OPS H|& 0| M&ELICt

gp3 gp2

EE 37| 1GiB~64TiB 1GiB~16TiB

7|& I0PS 3,000 3 IOPS/GiB(Zl4 100 IOPS)0|
M =|cH 16,000 IOPS
1TIBELCH 52 E82 =|Cf
3,000 IOPSTIHR| HAE 7t
grLct.

&Y x|CH I0PS 80,000 16,000

7|& M= 125MiBs Me|lF etes =8 3710

2} 128MiB/s~250MiB/s &l L|C}.
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https://docs.aws.amazon.com/ebs/latest/userguide/provisioned-iops.html#EBSVolumeTypes_piops
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gp3 gp2
=Y =lcH M2l 2,000MiBs 250MiBs
7t4 0.08 USD/GiB-¥ 02 GiBE 0.10 USD

3,000 IOPS F=& % 3,000
IOPS =1} A| ZZH|XHEE
IOPSE && 0.005 USD

125MiBs F & 125MiBs =1t
Al 8 Z2H[X{'JE MiBsE
0.04 USD
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gp2 T30 CHEr ol K|

E2& 37|(GiB) Z|CH I0PS *2lE (MiBs) HIE(&E USD)
30 3000 128 3.00 USD

100 3000 128 10.00 USD

500 3000 250 50.00 USD
1000 3000 250 100.00 USD
2000 6000 250 200.00 USD
6000 16000 250 600.00 USD
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AWS #E 7ol OlLA Microsoft 3 2= HI /&8t AWS

gp3(Z|1&) 0| CHEr ol A

Z|CH I0PS 2l (MiBs) H| (&Y USD) HIE & Z(gp2 CHHI)
3000 125 2.40 USD 20%

3000 125 8.00 USD 20%

3000 125 40.00 USD 20%

3000 125 80.00 USD 20%

3000 125 160.00 USD 20%

3000 125 480.00 USD 20%

gp3(gp2 Lx[) 7440l CHEr ofl K]

%|CH 10PS & 2|ZF(MiBs) HIE (&% USD) HI& & Z(gp2 CHHI)
3000 128 2.52 USD 16%

3000 128 8.12 USD 19%

3000 250 45.00 USD 10%

3000 250 85.00 USD 15%

6000 250 180.00 USD 10%

16000 250 550.00 USD 8%

HI® 2442 Amazon EBS Z|AA 9| EBS gp2 - gp3 0FO| 130|444 H| &ZF H|AHT|
ALY |E CH2 2E5H0{ gp2 2 &S gp3 2 O0|ci|o|Mstod MAE = U= FAUS HAg = U
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https://aws.amazon.com/ebs/resources/
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HIS =|M3t HE A

olo|zBjlo|M =2 MAE 22 6te o] CHEH X|R2 AWS AEE|X| E219| gp20i M gp3E
Amazon EBS €& 010|Z2{0|M 2! H|& Z|CH 20% HZ AAIEE HZFAHL

V) = EAES

« Amazon EBS E&2 gp20iM gp3& 00| 8|o|M5tD H|8 S X|CH 20% HEA(AWS AEEZ|X| 22
-1)

+ Amazon EBS £& &2 #|M357] 28t AWS Config AHEAF X|H 7= 2 F(AWS E2IRE 2
¥ 2l oto|aBl|lo|lM =22 1)

« OJAF2 Amazon EBS E&2 AtAl5t04 AWS H|E Ao{(AWS 22IRE 2 2 njo|ago|/d 82
-1)

* Amazon EBS Migration Utility(GitHub)

 Finding savings from 2020 re:Invent announcements(AWS Z2tE A5 2 2l)

« H|E #|H3} 213 &(AWS Well-Architected Labs)
« gp20iA gp3E 2| Oto|eo|M HIE M HMI|(CIREE)

Amazon EBS ALHAF &%

e

MZFE HE2 ANo{stEi™ EBS =2 &2 AfAM|et ARMFo| HE Tl ol7t0|EE #EISt=E WOl B2

grLicH & A A AFE BHE0{ Amazon Simple Storage Service(Amazon S3)0{|l EBS 2 & 2| | 0|
EHE Sds = U&LICH ALHAS SE A 40|22 Ot X8 AR O|F BZEE C|HIO|A S| EF0t
MEELUCH O A4S BtE= O 2R AlZho| 2|43t E|H C|0|EE SX5HR| g2 AE

2| X| H|& 0| HFELICH ZF AR Aol (AHAS Mg A|RQl) CIo|E{E M EBS =280 S&5t=

Ol et 28 HE7H 50 J}aLct

EBS AKX 232 Y 7I7HHt0|E BH9IZ AIMEILICH ARArol 279 AAIS RX[SHs 7172
Jlgoz F0| HPELIL 232 AEEIX| Elofoll me} CHELICH EE E0{o] B2 MEE HHE
S=oll CaHAE 2 30| HTEILICH Archive EJ0{2] B9 XMEE RE Adis S=0f Chal 20| &
FEILICH E 3t Archive EI0{0llM AhAtS ZA5HE Ol 12 230l HPELICH O+ 2 2 AEE(X]
Elofofl CHEH AlLHEIS oA Lict.
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https://aws.amazon.com/blogs/storage/migrate-your-amazon-ebs-volumes-from-gp2-to-gp3-and-save-up-to-20-on-costs/
https://aws.amazon.com/blogs/storage/migrate-your-amazon-ebs-volumes-from-gp2-to-gp3-and-save-up-to-20-on-costs/
https://aws.amazon.com/blogs/storage/migrate-your-amazon-ebs-volumes-from-gp2-to-gp3-and-save-up-to-20-on-costs/
https://aws.amazon.com/blogs/mt/build-an-aws-config-custom-rule-to-optimize-amazon-ebs-volume-types/
https://aws.amazon.com/blogs/mt/controlling-your-aws-costs-by-deleting-unused-amazon-ebs-volumes/
https://github.com/aws-samples/amazon-ebs-migration-utility
https://aws.amazon.com/blogs/aws-cloud-financial-management/finding-savings-from-2020-reinvent-announcements/
https://wellarchitectedlabs.com/cost-optimization/
https://d1.awsstatic.com/product-marketing/Storage/EBS/gp2_gp3_CostOptimizer.dd5eac2187ef7678f4922fcc3d96982992964ba5.xlsx
https://aws.amazon.com/ebs/pricing/
https://aws.amazon.com/ebs/pricing/
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+ Standard E|0{ - 100GB2| C|0|E{& K& st E&0|
=IPN

100GB Cl|o|E{ofl CHEt @ 20| HFEILICt. ct ) Al&oll 105GB2| HI0|E{ 7 Qi&L

Ch 3 | A SEAH A)of A
H BOIM £7F 5GB AEE|X ot 2=0| YT ELCH

LA y=1
+ Archive E|0{ - A4 BE OF7+O|E & LICEH 24 A4FO| Archive E|0{2 O|S 3t ™A 105GB &

HiE 250 CiEt 2= 0| BT ELICH

Ch O COE 88 &
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Amazon Data Lifecycle Manager& AF&35t LHof et ARMFE RXIStD #E[E = U= =B F

71§ dEE =+ A&Lh

q

o
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00
o2

o ALHAFO] CHEF A2 S EBS EEELCH R
2 FEuUct eIAHAI SR E|MH AZAEl ZF EBS =& 2| DeleteOnTermination &
AM83l0d 28 RX| E= AKX o E ZMFLICL 7|8Xe
DeleteOnTermination £82 TrueZ MY ELICH E
Ct. O 5t PR 7 EC2 QIARAE AlMK|StEd D 6 K|BH 2

ES 74 FE d¥o| LUELICH O oy ERsHX| o2 25(HEE 2HM Z&)2 &Helsts LY

ofl CHEF X|&E2 Amazon EBS A2 A 2| View information about an Amazon EBS volume2 & Z= 5t Al
.

Z|2Ho 2 ARHAS M5t Amazon EBS A'H4F Standard E|04(Standard E|01)0f| MHEELICH &
= AS0 MEE A2 SEMQULICE 7HE 220 AHAF O|F 0] HAE EE0 EE0F HEFH
£ o|0|&fL|Ct. Amazon EBS AHAF Ol710|E = AHFE EE= 2 H A TQ It gle 7{o| HA|A S}
K| ot AHARO| KMHEE 7| AEE[XK|M A E = UE MEZR2 AEE|X| E|0{RILIC}. Standard 2t

AHAF ol7tO|EHE 90 OfA K& AH|&lo|T HMAE EeTut 7ol gie ALAFol CHal =ICH 75% O
2 AN AEEX| HIEE MSELUCH

Amazon EBS AHAF AEB|X| H|&

EZE 2% GBY 0.05 USD

otztol= 283 GBE 0.0125 USD

AR BE0ME HIS HF £0t7F 3X| 8k 2 & U&LICH EBS 20| 4XE 0k of] Al™
1 TB B RIel EBS 2 H4F0| /= =3 7ol EC2 RQIARIAT} Qe IR 2 B EoM HA 207l H &

L|C.
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https://docs.aws.amazon.com/ebs/latest/userguide/snapshot-lifecycle.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html#preserving-volumes-on-termination
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html#preserving-volumes-on-termination
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-describing-volumes.html
https://docs.aws.amazon.com/ebs/latest/userguide/snapshot-archive.html
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CHS EolME AFS™0| 50TBR! R0l Y Standard & Archive E|0{E H|m#fLICt 0|9t Zo| 72
7t Eotz Oid =& Eeo| HISE HAE + A&LICh

Amazon EBS AHAF AEE|X| HHEHIE 47t H|Z

E &= 50TB 312.50 USD 3,750 USD

o}zt0|E 50TB 78.13 USD 937.60 USD

47+ Mzt 2,812.40 USD

HIE =[X3} HE AL
AHARS MASHE =20 C|0|E| AEE|X| HI&O| Z20{EX| &2 = UELICH CHE A2 8T &
CHAFO| CIO|EE & XE = e, #AE HolEe &4 EEELICE o€ £0410GiBLe| HIO|E{7} &
SHEI 20| A HA AHAFS MM AHAFO| 3 7|E 10GIBYULICH AHAFS SEAIQ|7| IHEO
SUSt EECEZEE MMl F Huf AHHAR= & H AHHAFO| MMHE o|F HZAE HIO|H
oF L EEILICH 5 Sl AHAFS & Bl AP AFO| H|O|E{ = & XELIC}H 4GiB2| CI|O|E{E &35l
Z ) AHAFS MASHH F Hm A AFO| 3 7|2 4GiB7F ElLICH ESF 5 B AHAFS A HEl A
HAFO| HAAL|X| of2 6GIBE & EELICH XIM|IEH LIE2 EBS E &2 A4S AMX|SH £ 28 AHA|
E MAEt £ AEC|X| HIO| MAEL|X| 2 O|RE HZESHML. AWS XA ME{9

= HFEX| ei &L
HAEol M H-E EBS EE0

L]
_|_

CHE AL A7 AWS AN ALstD AMNI 2L5H= ALHAF| CHSHA
35 AHAFE AH™Ho| SASHE B0l gt | A

CHAHME 2 20| EFE Lt

o AHSHAH A)O| CHE AH A B)MIM & EElE B9 A BE X AEZ|X| HEO0| X
oIS £ &LIcH AHAES XS SHE AHAFO| TR 8 Cl|O|E{BF MHEILICH CFHE AR AR A
2z 5t= ololEHE Hol e o] # = olo|Eol cHet 20| EFELICH &8 AHAS A6
2424 Amazon EBS A A 2| Incremental snapshot deletiong & X35HAI2.

AHAE OFHSHE AWSOIM QA2 EE MEE M EF 2 AtIYULICH Alztol XIof et A2
EQstX| of2 Clo[E{ol T3 HIZ Ol B0l E& 238 FIHE = A&Lch
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https://repost.aws/knowledge-center/ebs-volume-snapshot-cost
https://repost.aws/knowledge-center/ebs-volume-snapshot-cost
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-deleting-snapshot.html#ebs-deleting-snapshot-incremental
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Tt BlAa

 OJAME Amazon EBS EE2 AA|5t04 AWS HIE Mo{(AWS EEtRE 2YQ 2 oto|azo|Md 22
-1)

« Delete an Amazon EBS snapshot(Amazon EBS A3 A)

- HI8 %3} 213 & (AWS Well-Architected Labs)

« Automatically archive Amazon EBS Snapshots with Amazon Data Lifecycle Manager(AWS A E 2|
X 223)

14 E| K| &2 Amazon EBS E& AHK||

He

GIAZ|X| A2(DEIE)EBS EE2 AWS E0MH EER S AEE|X| HIE ZellE &= U&LICEH A
23lX| A= EBS E8 ﬂr MEBSHX| A= EBS E89 H7| HAE L AIXE AWS &4 QMo URZE &
galioF ELICIH EBS 28 AT S XI"’“OE AESE Z2MAE ntstE 240 28 Ak LCt

AWS Compute Optlmlzer% A83tof A8 EO| X2 QA Edé% AEE &= A&LICH o] MM 44

X AUHL AFBEO| X2 EBS EES Mb'é, ge| 4 AASHE o == 0| Euch

Amazon EBS

Amazon Elastic Block Store(Amazon EBS)&= Amazon Elastic Compute Cloud(Amazon EC2) @IAH
A0 CHet AEEIXR| EEE MB5tE EE £Z C|HIO|AQILICH EBSE EC2 QIAEIAEZ 451 &
2l = e fdn g 37 AEE|XIE MSELICH &, EC2 QIAHAI ZRE|HEIE EBS =

Eo| £ F7|= &X|=ELICI. DeleteOnTermination &4 °|/\E‘|/\ SR AN HMEEIEBSEEE E
ZE = MXEXR|E MHo{stE ZISLICH 7|EXMo 2 0| {82 FE E50|M True2 M™E|0 Q)
I AKE MEELICH CHE 8820 AR FalseZ MAE|o{ EEE8 ME¢EL|Ct.

HIE I

OAE = 22T 2802t E 5t ALK A2 EBS E&2 Z2H|IMEE 2EE|X| 37| X A
ECIX| g0 el AEE 2 ET sLUS 20| H**”°*L—|EP Amazon EBS 29| WA HI22 2
GBZ 0.10 USDZ 0O|0J8H EY £ QIX|BF O|AFR EBS E 20| X E|™ A|ZHo| X|=hof et AFEkst H|
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https://aws.amazon.com/blogs/mt/controlling-your-aws-costs-by-deleting-unused-amazon-ebs-volumes/
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-deleting-snapshot.html
https://wellarchitectedlabs.com/cost-optimization/
https://aws.amazon.com/blogs/storage/automatically-archive-amazon-ebs-snapshots-with-amazon-data-lifecycle-manager/
https://aws.amazon.com/compute-optimizer/
https://docs.aws.amazon.com/ebs/latest/userguide/what-is-ebs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html#preserving-volumes-on-termination
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https://aws.amazon.com/pm/serv-s3/
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-snapshots.html
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-describing-volumes.html
https://docs.aws.amazon.com/ebs/latest/userguide/ebs-describing-volumes.html
https://docs.aws.amazon.com/eventbridge/latest/userguide/eb-what-is.html
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EventBridge T=l8 d4d5t0{ YHoi 2t Lambda & +& AIZE £ U&LICH Lambda &£
AWS SDKE At&75t0{ AZAL|X| o2 EBS E52 SSMoE AHSID, &H FXME = ULE EY
O X™E HFALIES M8stn, AKX 2 EBS 80| HolE (A gt ZEetALE =0te mf &

HAAEZ|X| ot2 EBS 280 B2 X|H -EBS 280 Bl &
)

E AR LR 48 Vg2 282 F5T AlY

Ct. O| HH2 ElOE 7[BteE [ O|4 ERSIX| o2 58S MEA AEE + AR dZeg
e 252 24 I S| f8F = A&LICH

tTeh x| E% - EBS 2 80| OIX|Ho 2 HAAE A|HE HAESHH 82 AAsHT etTeHX| &el
st ol =S0| 2 & U&LICH KFMIEH LI AWS CLI HHEE AF835H04 5% Amazon EBS £ & 9|
AL EE EC| 7152 LEEstedT o 27| sHok BILIT?E EEStML. AWS X|A] ME{ 9|
EELIS2EBSEEAME-EELII Y2 EBS 282 AlY U NAHSE RS AEEX| HI8S
Mztstn 2[M3HE AWS 2tE2 fXI5H7| I8t HE Atz LICH AWS Trusted Advisor = 8%
7t Y2 EBS 282 AlHstT HI2 HESIT 2242 M7 fIFt HE Arg 2 M3st= ol

T 80| E AWS Compute Optimizer = AU &LICt. 0| & =01 (GitHub)E AFE35t0{ EBS E&2 £[H

st5t7| {8t XtS 3 A% AWS Trusted Advisor, Trusted Advisor Z & M%(TAO) CHAIEE(AWS
Workshop Studio) & (AWS AEE|X| E21)& ALE35t0 Amazon EBS =& HIE %3 AWS
Compute Optimizerg & Z M| 2.

AAL|X| §f2 EBS =52 M| XS5t
HAEEX| 2 EBS 252 HEl§ ASEsiedd Chg =+ & 1edste Wol E&LICH

AWS APIs(DescribeVolumes) - AWS SDKs &= AWS Command Line Interface ()& AH& 3504 ¢
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LICt. GitHub2| AT EE ME2 &5 YA Eo{FLIC AR E = LambdaE AFE5t0{ AWS
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https://docs.aws.amazon.com/eventbridge/latest/userguide/eb-what-is.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://repost.aws/knowledge-center/list-attachments-history-ebs-volume
https://repost.aws/knowledge-center/list-attachments-history-ebs-volume
https://docs.aws.amazon.com/compute-optimizer/latest/ug/view-ebs-recommendations.html
https://github.com/aws/Trusted-Advisor-Tools/tree/master/UnderutilzedEBSVolumes
https://github.com/aws/Trusted-Advisor-Tools/tree/master/UnderutilzedEBSVolumes
https://catalog.workshops.aws/awscid/en-US/dashboards/advanced/trusted-advisor
https://aws.amazon.com/blogs/storage/cost-optimizing-amazon-ebs-volumes-using-aws-compute-optimizer/
https://aws.amazon.com/blogs/storage/cost-optimizing-amazon-ebs-volumes-using-aws-compute-optimizer/
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_DescribeVolumes.html
https://docs.aws.amazon.com/lambda/latest/dg/welcome.html
https://github.com/aws-samples/aws-systems-manager-amazon-ebs-management/blob/master/opsCenterAgedEBSVolumeFinder.py
https://docs.aws.amazon.com/systems-manager/latest/userguide/systems-manager-automation.html
https://docs.aws.amazon.com/systems-manager-automation-runbooks/latest/userguide/automation-ref-ebs.html
https://docs.aws.amazon.com/config/latest/developerguide/WhatIsConfig.html
https://docs.aws.amazon.com/config/latest/developerguide/ec2-volume-inuse-check.html
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+ AWS Config & AF&3t04 O/AF& Amazon Elastic Block Store(Amazon EBS) £ & AHAll AWS
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« OJAFE Amazon EBS = &2 AIA|5t0] AWS HIE Ao (AWS 2EIRE 29 2 oto|adolM =
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+ AWSConfigRemediation-DeleteUnusedEBSVolume(AWS Systems Manager Automation 215 & X)
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https://docs.aws.amazon.com/prescriptive-guidance/latest/patterns/delete-unused-amazon-elastic-block-store-amazon-ebs-volumes-by-using-aws-config-and-aws-systems-manager.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/patterns/delete-unused-amazon-elastic-block-store-amazon-ebs-volumes-by-using-aws-config-and-aws-systems-manager.html
https://aws.amazon.com/blogs/mt/controlling-your-aws-costs-by-deleting-unused-amazon-ebs-volumes/
https://docs.aws.amazon.com/systems-manager-automation-runbooks/latest/userguide/automation-aws-delete-ebs-volume.html
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Windows File Server@ Amazon FSx for NetApp ONTAP S 0i| A MEHS £~ Q&L |C}.

FSx for Windows File Server

Amazon FSx for Windows File Server= Windows Server0l EIEE 2HEEE S ) AECIXIE AS
S0 2|3t ClolE HAMA, lo|H &2l X 2AH 7|52 NI ELICH FSx for Windows File Server
= Windows H|O|E|E MH|AO|2E Windows 31 € SELICH AFEAF 2 O & SR/0l= FSx
for Windows File ServerZ A& 3+, SQL Server, Windows OHZ2|7|0|M & 714 ClA3 & =g}
(VDI)oll= Always On &0l Z=X| F2{AE] QIATAE AEst= Z0| Z&LICE FSx for Windows File
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Firehose2t = & S&H& LICt.

FSx for ONTAP
FSx for ONTAP2 NetAppl| =7 ONTAP It A|AEI0]| Z[EteHL|CH o= HEo| 12 7|=0| 2R
St CHE 2 7|& 2= 80|A NetApp AFS KA HEAEILICH LBt Ol AL AtE[E2, AFSA 2 38

#, SQL Server& Always On &0ff x| F2{AH QAEA 2 Windows OfE 2|7 0[Mo| Z&HE L
Ct. FSx for ONTAP2 64TBECH 2 It A|AEI(DFS HKIAHO[A MEH7L = PB 2), A, &

2, YFcEEXl 284E) X OOIEL XISE 7EEE X|vste odd Z2EE S X[HELICH

I

o
o

[T
0o
0k

FSx for Windows File Server

FSx for Windows File Server= SQL Server AWS & &0 Zx| 2EHAH QAHAE HiES7| 2/EH2
MEHm 3] AEE|K| &2FMULICH FSx for Windows File ServerE AF2 8l SQL Standard 0f|C|A
BtO|MAE AL&35t0{ Fol ZX| 2E{AE QUIAHAE AIZHE 4= QI&LICH OBt 0] B2 SQL Server
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FSx for ONTAP

FSx for ONTAPZ At835t0{ 88 T EE Z iSCSI0|M Microsoft & off Zx| F2EHAEE M™S T SQL
Server QIAHE 1t £ 7|3}, SnapMirror& A& 8t WA 2|1 FA, Htol2{A BiAl X
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FSx for ONTAP2 Windows H[O|E|E NTFS Il A|ARIE K| St= FSx for Windows File Server2t
EF2| NetApp2| T A|AE|(ONTAP)S K| EHLICH FSx f ONTAP°| %A 37| 1,024GBRI g,
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« FSx for Windows File Server 2! FSx for ONTAP2 5 HiEZ R(CIS 718 ¥ L B 718 QYA
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« FSx for Windows File Server2t DFS SX|(DFSR)E X|¢5tH, B 718 WS A st F<0iEt
X|pdgtct
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FSx for Windows File Server@t FSx for ONTAPL| &2 @21} OtEHJHX|2 7o 2t ol CHEL
Cl. FSx for Windows File Server 222 T2 AEZ|X| & 2 AELX| 88, ®2|FF 2F, o] 4l
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https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-server-2012-r2-and-2012/jj127250(v=ws.11)
https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-server-2012-r2-and-2012/jj127250(v=ws.11)
https://learn.microsoft.com/en-us/windows-server/storage/dfs-namespaces/dfs-overview
https://learn.microsoft.com/en-us/windows-server/storage/dfs-replication/dfsr-overview
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« AWS ZE[E HH2 1A|Zte| MIEHE MBELICEH SnapVaultE AHEstE 587K 2L + U&L
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« NetApp2l =7 (0d: CLI & AP)E AF235l04 SnapVault &7 L AHAF SX|E FHE = QlaLct

* SnapVault E&0M all HEst A &43l5t01 T E[0{E WM O|0|E{e| AEE[XIZE ALEE
L|Ct.

« SnapVault CH& 2 S8 AWS E|ME|I™ ZH £ 2 f0jA0 g = U&LcH Leto = &
U7ME BH =0 7H8 Y Y A|AH s CHabof & ELIct. o|o HI3H AWS Backup =
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1. IO|E{E 7|Hto 2 3Rl @F AIE 2 AlEESHM|IR. UHHE Q1 Windows KT EZEQ| AR M= FL
Eet Z2 712 M3 2F MM =7 E ME8E =+ JUsLct

2. 85 EL—IEMIA-I CHS 7I2EE AL85to] 3 85 27 Mg E FEstM. X a2 122
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Logman.exe create counter PerflLog-Short -o "c:\perflogs\PerflLog-Long.blg" -f bincirc
-v mmddhhmm -max 1024 -c "\LogicalDisk(*)\*" "\Memory\*" "\.NET CLR Memory(*)\*"
"\Cache\*" "\Network Interface(*)\*" "\Paging File(*)\*" "\PhysicalDisk(*)\*"
"\Processor(*)\*" "\Processor Information(*)\*" "\Process(*)\*" "\Thread(*)\*"
"\Redirector\*" "\Server\*" "\System\*" "\Server Work Queues(*)\*" "\Terminal
Services\*" -si 00:00:01

3. 21 X E AlE32{™H logman start PerflLog-Short HHE AMSML. 23 HXHE SK|
5t24™ logman stop PerflLog-Short HWHE A™A L.

® Note

HXE AHdt=E M| c:\perflogsHlM ds 210 T2 32 = UELICH RHAEH LIS
Microsoft A8 A 2| Windows Performance Monitor OverviewE &t

4. SHIE ZMS Aludst
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https://docs.netapp.com/us-en/ontap/concepts/snapvault-archiving-concept.html
https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-server-2008-r2-and-2008/cc749154(v%3dws.11)
https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-server-2008-r2-and-2008/cc749154(v%3dws.11)
https://techcommunity.microsoft.com/blog/askperf/windows-performance-monitor-overview/375481
https://learn.microsoft.com/en-us/azure-stack/hci/manage/diskspd-overview
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« Amazon FSx for NetApp ONTAP FAQs(AWS ¢ AFO|E)
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https://aws.amazon.com/fsx/netapp-ontap/faqs/
https://aws.amazon.com/blogs/storage/optimizing-amazon-fsx-for-windows-file-server-performance-with-new-metrics/
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FSx for Windows File Server It A|[AEIS| 55 MHe 7|[2Mo = &dstE[o] UX| eE&LICH
PowerShell0l| M #4734 22| & A& 35t0] = NM7HE &5t5t2{M Enable- FSxDedUp HHE2S A-E
Ct= Set-FSxDedupConfiguration BB E AtE5t0{ & A oF L|Ch AFM[EH LI 2 FSx
for Windows File Server A& A 2| Administering file systems& & Z35HAM2.

PS C:\Users\Admin> Invoke-Command -ComputerName amznfsxzzzzzzzz.corp.example.com -
ConfigurationName FSxRemoteAdmin -ScriptBlock {Enable-FsxDedup }

= MH FEE Flott{H O S TP ALt

Invoke-Command -ComputerName amznfsxzzzzzzzz.corp.example.com -ConfigurationName
FSxRemoteAdmin -ScriptBlock {
Set-FSxDedupSchedule -Name "CustomOptimization" -Type Optimization -Days

Mon, Tues,Wed,Sat -Start 09:00 -DurationHours 7

}
PowerShell Measure-DedupFileMetadata cmdletE A&sto E 08, B E == & 1}
L2 AXE O HYNE 3| 22 A™Y 32 =80M 3lse = Je &M Cclaz 7 37|
g ZA™E 4 Ql&LICt 53| DedupDistinctSize 22 T U2 AXE F2 HEt|lE 37+9
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https://calculator.aws/#/estimate?id=b25b166595553e055c594e89e3c13610df570bc9
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/administering-file-systems.html#remote-pwrshell
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/administering-file-systems.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/managing-storage-configuration.html#using-data-dedup
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« Understanding Data Deduplication(Microsoft 4424 A1)

« Reducing storage costs with Data Deduplication(FSx for Windows File Server 43 A)
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https://docs.aws.amazon.com/fsx/latest/WindowsGuide/managing-storage-configuration.html#using-data-dedup
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/managing-storage-configuration.html#using-data-dedup
https://learn.microsoft.com/en-gb/windows-server/storage/data-deduplication/understand
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/managing-storage-configuration.html#using-data-dedup
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/group-file-systems.html
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https://calculator.aws/#/estimate?id=50b7af500c59bdff4c35e57bc9b8c71334cf4232
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/group-file-systems.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/group-file-systems.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/performance.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/performance.html
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CHS Ctoloa oAM= B DFS YA HO|AE 0424 Amazon FSx ThU A|ARIO| HMA ZQIEZ
A8steE WHE EoiELICh

Amazon EC2 Amazon EC2
Namespace Server 1 Namespace Server 2

e

EC2 instances
Clients I

| | | |

I | | |

Amazon FSx for Amazon FSx for Amazon FSx for Amazon FSx for
Windows File Server Windows File Server Windows File Server Windows File Server

(\Ws-0123a56 \finance ) (\s-9876543210fedcba ) ((Ws-abcdefo123456789.example.comsales ) = 76543210 \nome_directories |

CHS AL ol R2lshMl2.

DFS-N T’dof CHEt AFMIEH LI &2 Microsoft A4HA{2| DFS Namespaces overviews & Z3HM| L.
DFS WA T O|A AFZO CHEE REMIEH LHE 2 YouTubel| Using DFS Namespaces with Amazon FSx
for Windows File Server H|IC|2 & AI™ESHAM 2.

=7t ElAaA

+ Grouping multiple file systems with DFS Namespaces(Amazon FSx A& M)

+ Walkthrough 6: Scaling out performance with shards(Amazon FSx A A)

* Using DFS Namespaces with Amazon FSx for Windows File Server(AWS Labs)
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https://learn.microsoft.com/en-us/windows-server/storage/dfs-namespaces/dfs-overview
https://www.youtube.com/watch?v=s482kj_xMeE
https://www.youtube.com/watch?v=s482kj_xMeE
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/group-file-systems.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/scale-out-performance.html
https://aws-labs.net/images/Resource/Video-FSX-DFSN-v4.pdf
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Amazon FSx for Windows File Server

Key property:
Throughput capacity

Key properties:
Storage capacity and storage type

(DiskThraughput (H DDD
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Storage volume  Storage volume

(NetworkThraughput) (FileServerDiskThmughput)
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Amazon FSx for Windows File Server 852 AEZ|X| 8%, AEZ[X| 8 2 X2|ZF0 L2 Al 7HX|
20lof et EatELct HESIT 10 M5 2 oI HEE| FHA| 27| & I% o el 5oz 4
’SEIXIPJ ClAT 110 M52 XMElF 8, AEZX| 88 LU AEZX| &2 =& wat 2™ ELICE
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Amazon FSx I} A|AE 24 EE [ =

20TB C}= AZ SSD(us-east-1 ) 4 699.30 USD

20TB Ct& AZ HDD(us-east-1 ) 542.88 USD

of| A B Mzt 4,156.42 USD
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https://calculator.aws/#/estimate?id=24d13161c41a4f947ff78abb2e36c1815c914cb1
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« Optimizing costs with Amazon FSx(Amazon FSx 443 A)
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https://docs.aws.amazon.com/fsx/latest/WindowsGuide/using-backups.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/getting-started.html
https://aws.amazon.com/blogs/storage/optimizing-amazon-fsx-for-windows-file-server-performance-with-new-metrics/
https://aws.amazon.com/blogs/storage/optimizing-amazon-fsx-for-windows-file-server-performance-with-new-metrics/
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/optimize-fsx-costs.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/high-availability-multiAZ.html
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https://calculator.aws/#/
https://calculator.aws/#/estimate?id=3339ba60d065a76ecfcaa1770450214534941c8f
https://aws.amazon.com/blogs/storage/optimizing-cost-for-your-high-availability-sql-server-deployments-on-aws/
https://aws.amazon.com/blogs/storage/optimizing-cost-for-your-high-availability-sql-server-deployments-on-aws/
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/high-availability-multiAZ.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/additional-info.html#using-dfsr
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/additional-info.html#using-dfsr
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« Availability and durability: Single-AZ and Multi-AZ file systems(Amazon FSx A& M)

« Amazon FSx for Windows File Server 2 Z(AWS & AIO|E)

AWS Storage Gateway

AWS Storage Gateway = 2 Z o0& 42 2ctRE AEE|X|2F A= sH0|EE[=E AWS 2
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Storage Gateway0ll= Amazon S3 File Gateway, Amazon FSx File Gateway, Tape Gateway %!
Volume Gateway 7t Z & & L|C}. S3 File Gateway 2! FSx File Gateway= Microsoft 23 2= 0{| A 7}
Ut o Z AFSEILICH
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https://docs.aws.amazon.com/filegateway/latest/filefsxw/what-is-file-fsxw.html
https://calculator.aws/#/estimate
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/maintenance-windows.html
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/high-availability-multiAZ.html#deployment-type-features-summary
https://aws.amazon.com/fsx/windows/pricing/
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Amazon S3 File Gateway

Storage Gateway2| A|ZF OFHALE AF8E £ QS B2 S3 File Gateway= &M MHEE = JU&LIC
AWS 2+7='o1w EC2 QIARIAE AE r i E & Btoll HIo|EQ0|& HHEZE & JU&LICH HOIE 0|7+
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» FSx for Windows File Server
+ Amazon S3 File Gateway

* Amazon Elastic Block Store(Amazon EBS)
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= Q20| EM XHERLICH 22 FHX[HM 22 492 25l S3 Intelligent Tiering0| AFS EIL|CEH

— [== = |

Amazon S3 File Gateway 217


https://docs.aws.amazon.com/filegateway/latest/files3/what-is-file-s3.html
https://docs.aws.amazon.com/filegateway/latest/filefsxw/what-is-file-fsxw.html
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https://calculator.aws/#/estimate?id=0833fc4f9b69ef3902e600afa3bd35e4c43bd034
https://calculator.aws/#/estimate?id=e584593492b7b6e14752516b3022d85c0e701067
https://calculator.aws/#/estimate?id=1645edeaf53d61821ee1fc60d4d8e876630d4331
https://docs.aws.amazon.com/AmazonS3/latest/API/API_RestoreObject.html
https://docs.aws.amazon.com/filegateway/latest/files3/troubleshooting-file-gateway-issues.html#troubleshoot-logging-errors-inaccessiblestorageclass
https://docs.aws.amazon.com/filegateway/latest/files3/troubleshooting-file-gateway-issues.html#troubleshoot-copying-files-to-s3
https://docs.aws.amazon.com/filegateway/latest/files3/troubleshooting-file-gateway-issues.html#troubleshoot-copying-files-to-s3
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AE K| AAH 10TB AEC|X| H|E 2|1

Amazon FSx for Windows File  683.20 USD SSD 0= S8 (HX|LIot 558)
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Amazon FSx File Gateway 503.70 USD/EtY HO|E®0]  O|=F SR(HXIL|ot 57)
(® Note

O|™ E 2| 2 22 Storage Gateway 2 =01 7|EH&FL|C}.
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https://aws.amazon.com/storagegateway/pricing/
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https://aws.amazon.com/blogs/storage/deploy-a-highly-available-aws-storage-gateway-on-a-vmware-vsphere-cluster/
https://docs.aws.amazon.com/fsx/latest/WindowsGuide/group-file-systems.html
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https://docs.aws.amazon.com/filegateway/latest/filefsxw/ManagingLocalStorage-common.html
https://docs.aws.amazon.com/filegateway/latest/files3/smb-acl.html
https://docs.aws.amazon.com/filegateway/latest/filefsxw/create-gateway-file.html
https://docs.aws.amazon.com/filegateway/latest/filefsxw/create-gateway-file.html
https://aws.amazon.com/storagegateway/resources/
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https://calculator.aws/#/estimate?id=46db184a3e7cad0a089d0cc5b1f7435576192cbc
https://learn.microsoft.com/en-us/windows-server/administration/performance-tuning/role/active-directory-server/capacity-planning-for-active-directory-domain-services
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https://learn.microsoft.com/en-us/windows-server/remote/remote-access/ras/multisite/configure/step-2-configure-the-multisite-infrastructure
https://learn.microsoft.com/en-us/windows-server/remote/remote-access/ras/multisite/configure/step-2-configure-the-multisite-infrastructure
https://learn.microsoft.com/en-us/windows-server/administration/performance-tuning/role/active-directory-server/site-definition-considerations
https://learn.microsoft.com/en-us/windows-server/administration/performance-tuning/role/active-directory-server/site-definition-considerations
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-resize.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-resize.html
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https://repost.aws/knowledge-center/cloudwatch-performance-monitor-windows
https://repost.aws/knowledge-center/cloudwatch-performance-monitor-windows
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- Capacity planning for Active Directory Domain Services(Microsoft 4438 A)
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https://aws-quickstart.github.io/quickstart-microsoft-activedirectory/
https://learn.microsoft.com/en-us/windows-server/administration/performance-tuning/role/active-directory-server/capacity-planning-for-active-directory-domain-services
https://docs.aws.amazon.com/whitepapers/latest/active-directory-domain-services/design-considerations-for-running-active-directory-on-ec2-instances.html
https://docs.aws.amazon.com/directoryservice/latest/admin-guide/ms_ad_app_compatibility.html
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https://docs.aws.amazon.com/directoryservice/latest/admin-guide/ms_ad_monitor_dc_performance.html
https://docs.aws.amazon.com/directoryservice/latest/admin-guide/ms_ad_monitor_dc_performance.html
https://aws.amazon.com/blogs/security/how-to-automate-aws-managed-microsoft-ad-scaling-based-on-utilization-metrics/
https://aws.amazon.com/blogs/security/how-to-automate-aws-managed-microsoft-ad-scaling-based-on-utilization-metrics/
https://aws.amazon.com/pricing/enterprise/
https://docs.aws.amazon.com/directoryservice/latest/admin-guide/ms_ad_limits.html
https://aws.amazon.com/directoryservice/pricing/
https://docs.aws.amazon.com/whitepapers/latest/active-directory-domain-services/active-directory-domain-services.html
https://docs.aws.amazon.com/directoryservice/latest/admin-guide/directory_ad_connector.html
https://docs.aws.amazon.com/directoryservice/latest/admin-guide/ad_connector_app_compatibility.html
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https://aws.amazon.com/ec2/instance-explorer/?ec2-instances-cards.sort-by=item.additionalFields.category-order&ec2-instances-cards.sort-order=asc&awsf.ec2-instances-filter-category=*all&awsf.ec2-instances-filter-processors=*all&awsf.ec2-instances-filter-accelerators=*all&awsf.ec2-instances-filter-capabilities=*all
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https://aws.amazon.com/blogs/compute/powering-net-5-with-aws-graviton2-benchmark-results/
https://docs.aws.amazon.com/tk-dotnet-refactoring/latest/userguide/what-is-tk-dotnet-refactoring.html
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https://aws.amazon.com/blogs/modernizing-with-aws/port-legacy-vb-net-applications-to-net-6-0-with-porting-assistant-for-net/
https://aws.amazon.com/blogs/modernizing-with-aws/port-legacy-vb-net-applications-to-net-6-0-with-porting-assistant-for-net/
https://aws.amazon.com/blogs/modernizing-with-aws/migrate-wcf-apps-to-wcfcore-using-porting-assistant/
https://aws.amazon.com/blogs/modernizing-with-aws/migrate-wcf-apps-to-wcfcore-using-porting-assistant/
https://aws.amazon.com/blogs/modernizing-with-aws/net-modernization-with-pa-vs-ide-extension/
https://aws.amazon.com/blogs/modernizing-with-aws/net-modernization-with-pa-vs-ide-extension/
https://aws.amazon.com/blogs/opensource/open-sourcing-the-porting-assistant-for-net/
https://aws.amazon.com/blogs/modernizing-with-aws/aws-toolkit-for-net-refactoring-launch/
https://aws.amazon.com/blogs/modernizing-with-aws/aws-toolkit-for-net-refactoring-launch/
https://aws.amazon.com/blogs/modernizing-with-aws/containerize-asp-net-core-applications-using-aws-app2container/
https://aws.amazon.com/blogs/modernizing-with-aws/containerize-asp-net-core-applications-using-aws-app2container/
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https://catalog.us-east-1.prod.workshops.aws/workshops/1de8014a-d598-4cb5-a119-801576492564/en-US/module2-ecs/lab1-deploy-ecs-cluster
https://aws.amazon.com/blogs/containers/running-windows-containers-with-amazon-ecs-on-aws-fargate/
https://docs.aws.amazon.com/autoscaling/ec2/userguide/auto-scaling-groups.html
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https://learn.microsoft.com/en-us/dotnet/core/releases-and-support
https://aws.amazon.com/porting-assistant-dotnet/
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https://aws.amazon.com/savingsplans/compute-pricing/
https://aws.amazon.com/fargate/pricing/
https://docs.aws.amazon.com/cost-management/latest/userguide/ce-what-is.html
https://docs.aws.amazon.com/savingsplans/latest/userguide/sp-applying.html
https://docs.aws.amazon.com/savingsplans/latest/userguide/sp-applying.html
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« Cost Optimization Checklist for Amazon ECS and AWS Fargate(AWS Z1E|O|L{ 221 HAIE)

« Amazon ECS A|Zt &8 0|2 % H|E Z|X{3}: Fargate vs EC2(AWS ZIE( 0| EZ2 1 HAIE)

« Porting Assistant for NET(AWS £ A{3})
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https://aws.amazon.com/solutions/implementations/distributed-load-testing-on-aws/
https://aws.amazon.com/blogs/containers/cost-optimization-checklist-for-ecs-fargate/
https://aws.amazon.com/blogs/containers/theoretical-cost-optimization-by-amazon-ecs-launch-type-fargate-vs-ec2/
https://aws.amazon.com/porting-assistant-dotnet/
https://aws.amazon.com/solutions/implementations/distributed-load-testing-on-aws/
https://aws.amazon.com/blogs/aws-cloud-financial-management/aws-compute-optimizer-launches-support-for-amazon-ecs-services-on-aws-fargate/
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Mean latency (ps, ps/10, or pus/100 for scaling)
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45,000 44,110
40,000 38,583
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AWS HFE 29| Powering .NET 5 with AWS Graviton2: BenchmarksE & X 35HAMI2.

|® & L= x861 Graviton ZF vCPU2| 2o|O| %} o] 2 L|C}. x86 o 7=l Z{of|

|2 e S8l §MEE =2IX F3o{LICt. Gravitondi A vCPUE vCPUE {3 2
cof ™3| HOE £+ s 22X F ot Z&LCh

Graviton22 Al235tH S AL x86/x64 QIAEI A H|s 22 A450| 40% A =E|LICH Graviton3&=
Graviton22} H|Z 32 i CtSa 22 o|™E M3 ELICH.

. 2|CH 25% AlS BaoR Ms ZaTtY M
- ElCH 2B Cf 22 25 A4H M5

- AlCH2HH Cf W2 255 T 2E M5

- 2|CH 36 BAE 71 Ba M5

EE 3t Graviton3= DDR5 HZ22|E & 22t =0 A timf QIAEAQIL|CEH

CHE E 0| M= Graviton 7|8F QIAEIAQL O|0f &8 35t= x86 7|8t QIAEA 7+ H|& MZ RI0|& E 0
EL|C}
= .

O| Z 0| M Graviton2| HZ 1= 19.20% ILCH.

HIE G 241


https://aws.amazon.com/blogs/compute/powering-net-5-with-aws-graviton2-benchmark-results/
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RIAEA £ ¥ oF 7| = & vCPU H 2 2|(GB) AlZte HIE(2C]
HE)

t4g.xlarge ARM 4 16 0.1344 USD

t3.xlarge x86 4 16 0.1664 USD

O| Z0l M Gravitone| HZt £1t= 14.99% I L|C}.

QIARA RH O 7 [Edl % vCPU H 2 2|(GB) AlZtE H[E(=2C|
THE)

c7g.4xlarge ARM 16 32 0.5781 USD

cb6i.4xlarge x86 16 32 0.6800 USD
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LambdaOi|AM THEF MM 844

oM HEF M-S Metsts 70| Z4LICHAWS Lambda. AHM|EH LI& 2 Lambda B A Q| ZHE}S
B2 £35S AESHMR. NETS HItUE 2ojo|22 U= Z2 MA0i 02t 0f A ok EL
Ch. O] Y E sst= Yol 23t o|Ml= GitHub2| .NET on Gravitong & X 35HA(L.
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ZiE{| 0|43t Bl a2 =0 B CE o} 7|El%| Z1E|0|L 0|0|X|E AAIEFL|CH Docker 1= H2doi| A
01z O} 7|EH%{E X|&5t04 O] BUS 435 4= &Lt ofA:

docker buildx build -t "myImageName:latest" --platform linux/amd64,linux/armé64 --push .
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https://docs.aws.amazon.com/lambda/latest/dg/runtimes-modify.html
https://docs.aws.amazon.com/lambda/latest/dg/runtimes-modify.html
https://github.com/aws/aws-graviton-getting-started/blob/main/dotnet.md
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ot &2 EFE Ar8sto{ HEE 27|AEH 0|44 AWS Cloud Development Kit (AWS CDK) & &=
£ &LICE. https://aws.amazon.com/blogs/devops/build-and-deploy-net-web-applications-to-arm-
powered-aws-graviton-2-amazon-ecs-clusters-using-aws-cdk/ Docker2| 0| X|= Docker A4 A{ 2|

Building Multi-Arch Images for Arm and x86 with Docker Desktops& & Z3HMIL.
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project to target Arm64 and other platformsE& & Z35tM 2.
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https://aws.amazon.com/blogs/devops/build-and-deploy-net-web-applications-to-arm-powered-aws-graviton-2-amazon-ecs-clusters-using-aws-cdk/
https://aws.amazon.com/blogs/devops/build-and-deploy-net-web-applications-to-arm-powered-aws-graviton-2-amazon-ecs-clusters-using-aws-cdk/
https://www.docker.com/blog/multi-arch-images/
https://learn.microsoft.com/en-us/visualstudio/ide/how-to-configure-projects-to-target-platforms?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/how-to-configure-projects-to-target-platforms?view=vs-2022
https://www.youtube.com/watch?v=iMlyZI9NhFw
https://aws.amazon.com/blogs/containers/how-to-build-your-containers-for-arm-and-save-with-graviton-and-spot-instances-on-amazon-ecs/
https://aws.amazon.com/blogs/containers/how-to-build-your-containers-for-arm-and-save-with-graviton-and-spot-instances-on-amazon-ecs/
https://aws.amazon.com/blogs/aws/aws-lambda-functions-powered-by-aws-graviton2-processor-run-your-functions-on-arm-and-get-up-to-34-better-price-performance/
https://aws.amazon.com/blogs/aws/aws-lambda-functions-powered-by-aws-graviton2-processor-run-your-functions-on-arm-and-get-up-to-34-better-price-performance/
https://aws.amazon.com/blogs/compute/migrating-aws-lambda-functions-to-arm-based-aws-graviton2-processors/
https://aws.amazon.com/blogs/devops/build-and-deploy-net-web-applications-to-arm-powered-aws-graviton-2-amazon-ecs-clusters-using-aws-cdk/
https://aws.amazon.com/blogs/devops/build-and-deploy-net-web-applications-to-arm-powered-aws-graviton-2-amazon-ecs-clusters-using-aws-cdk/
https://aws.amazon.com/blogs/aws/graviton-fast-start-a-new-program-to-help-move-your-workloads-to-aws-graviton/
https://aws.amazon.com/blogs/aws/graviton-fast-start-a-new-program-to-help-move-your-workloads-to-aws-graviton/
https://aws.amazon.com/blogs/compute/powering-net-5-with-aws-graviton2-benchmark-results/
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https://aws.amazon.com/blogs/startups/how-clicktale-uses-aws-to-power-a-successful-cyber-monday/
https://aws.amazon.com/blogs/startups/how-clicktale-uses-aws-to-power-a-successful-cyber-monday/
https://learn.microsoft.com/en-us/previous-versions/aspnet/ms178581(v=vs.100)
https://aws.amazon.com/ec2/pricing/reserved-instances/
https://aws.amazon.com/ec2/pricing/reserved-instances/
https://aws.amazon.com/ec2/spot/
https://github.com/aws/aws-dotnet-session-provider
https://aws.amazon.com/blogs/developer/elasticache-as-an-asp-net-session-store/
https://aws.amazon.com/blogs/developer/elasticache-as-an-asp-net-session-store/

AWS HE 7to|=

of| A Microsoft {32 E H|2 %|x5 AWS

E AWS Cloud

Virtual private cloud (VPC)

Application Load
Balancer

Auto Scaling group

Lidll Lidll Lid il

Lilll
Trnn
LLLLI
Trnn
LLLLI
Trnn

LA LA LA

EC2 instance EC2 instance EC2 instance

Amazon DynamoDB

23

255




AWS HE 7l0|= 0l Microsoft I3 2 E H|E %|%3} AWS

CtZ Cholo{1ZYof| M= ElastiCache(Redis OSS)E Al El SZAE ALE5t= ol 7|HIME EoiE
LICH

e 246



AWS HE 7t0|= 0{| A Microsoft Y32 C H| %|x35F AWS

E AWS Cloud

Virtual private cloud (VPC)

Application Load
Balancer

Auto Scaling group

Liilll LiLll LiL il

Lildl
Trrnt
LLLLlI
Trrnt
LLLLlI
Trrnt

LA LA LA

EC2 instance EC2 instance EC2 instance

k=
E

Amazon Elasticache
Redis




AWS HE 7l0|= 0il A Microsoft I ZE H|E %|%& AWS

HI8 I

zzEHM ofE2|7oldE
MolM= ofE2|7 ol M

U 0
O by

o WA Al F7F L MHEE UAHAE SUSIH AAEA I 7| HYO| ZUEX| ef&LICH

Q1 MEH AL2 B 0| F 7Hol 243 i of2H2 HrH Hodx|x|

m|o
30
Ral
Q'I_l
N

- OfEE/7olMel n7tE S

. Mpjel g2 Eaiol ozt MEMo 2 AHELICKS, E2iTo| £ Bi7t M £ tiol HFESo|

23

. EBTS 3 T SoteAZt BE B9IZ RYREIN, ol 55 Sotol WS 5% EaTo| 10HHo
ST sts HIRARQ S8 T2 ZR2M BOf)7 MSELCH XY EFHTS 7|2 ASER
2L

. ofzt ERHTR VIR AR BE RUTEE ¥, WY EBTS 40| ASEE ZYYELIC

. ollof QIABIA @32 11, MZIR| 9i8 232 ASELICH Ukt F7t 232 2CIME 232 A8
SHe HIGI HAE £95 A QIAHA 932 ARELIC

Ctolo{a oAM= ol 2ol 2/cH AHEF S Z = H|X st CHAl NET ol Z 2|7 0[4d0i| A EH=
85t Y-S E0iELICH 0| 32 2 68%7F HAELICH

0x 11
fjo l]IO
ok

=2
[=)

0|l

Comparison of cumulative costs for peak provisioning and autoscaling

Provision for peak

Provision for peak capacity monthly cost: $2,340

Provision for peak cumulative cost

Actual needed capacity

Server capacity
o
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Storage: 20GB

Session Reads: 40 million
Session Writes: 20 million
Pricing Model: On demand

O] MH|A 0| oil &} &E HI&2 &Y 9F 35.00 USDYILICH.

ElastiCache(Redis OSS)E MM & Eff AEZ|X| HAHALIES R Ar&st= 4% CtE Tt2t0HE AEE
L|CF.

Number of Nodes: 3
Node size: cache.t4g.medium
Pricing Model: 1y reserved

O| MH|£2| ol e 2'H H|E2 &'E 2f 91.00 USD LT

HIE =Mt HE At

ogt

A EHA 0| M= BlI7HAl .NET o E 2|7 0| MM MM & EHE F38FLIC} ElastiCacheE &Ei AE
2R HHAL B SR ME5te A9 AWS 7HE A =7 E29[ ASP.NET MM AE 0{Z ElastiCache2|
X2 2 2 M 2. DynamoDBE A& 3st= A< SDK for NET MBEAS| What is the AWS SDK

for NET X|&EE MEAML.

OHEZ 2|7 0|M0| M InProc MM E AL 35104 AlEtStE B2 MMol| K& 5te{e 2E X E 2&ste ¢+
QlEX| EQletL|Ct. 0|2 |l SerializableAttribute £42 AF26l0{ QIAEAE M|Mof X{Ef
Ze|AE dlZ Y o|EELICH oilA:

ok

[Serializable()]
public class TestSimpleObject {
public string SessionProperty {get;set;}

}

OH

EESH NET MachineKey= AFE QI 2E MH AlO|ofMd S aljof & LICt ol YHtXo= &
|

;
Amazon Machine Image(AMI)O| A QIAEATL MM E|= AL L|CH oA

<machineKey

validationKey="some long hashed value"
decryptionKey="another long hashed value"
validation="SHA1"/>
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https://aws.amazon.com/blogs/developer/elasticache-as-an-asp-net-session-store/
https://docs.aws.amazon.com/sdk-for-net/v3/developer-guide/welcome.html
https://docs.aws.amazon.com/sdk-for-net/v3/developer-guide/welcome.html
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 EC2 Image Builderg At&3t0{ 25| M4 E A L ofZ 2|7 0|MH0| Z&E AMIE F-&&fLich
13H CH2 Ol AMIE AF2 6104 Auto Scaling 12| Al HIZE212 M8 £ QlaL]ch

« AWS CodeDeployE At&35t0o ofZ2[71|0|M4E B Z & L|Ct. CodeDeployE A& 35t Amazon EC2
Auto Scaling0ll 2/ S&e = A&LICH 0| < o EEIA 0|2l ZF ZE|A 0| CHSH A AMIE A
&= CHetE MBS gLt

Sl = EEa

- Create images with EC2 Image Builder(EC2 Image Builder 4435 A{)
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https://learn.microsoft.com/en-us/dotnet/api/system.web.configuration.systemwebsectiongroup.machinekey?view=netframework-4.8.1
https://aws.amazon.com/image-builder/
https://docs.aws.amazon.com/autoscaling/ec2/userguide/create-asg-launch-template.html
https://aws.amazon.com/codedeploy/
https://docs.aws.amazon.com/codedeploy/latest/userguide/integrations-aws-auto-scaling.html
https://docs.aws.amazon.com/codedeploy/latest/userguide/integrations-aws-auto-scaling.html
https://docs.aws.amazon.com/imagebuilder/latest/userguide/create-images.html
https://aws.amazon.com/blogs/developer/deploying-net-web-applications-using-aws-codedeploy-with-visual-studio-team-services/
https://aws.amazon.com/blogs/developer/deploying-net-web-applications-using-aws-codedeploy-with-visual-studio-team-services/
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< SQL Server Enterprise H|C|Mo| MEF AFE ™ = Ct= ME Olalst= S Lt o] ofC|M
0l= SQL Server Standard OC|MECH . T7to| 2to|MA 7 @ hL|Ct.

CtZ Clolo{a=2 7Hal £1HE olsliste Ol 20| E[= 5 A L& LICH 07]|0 M= SQL Server
Enterprise 0I|C|M & A& St= db.m4.2xlarge ‘== 4747} Q= Amazon RDS for SQL Server& 20i&
LICt 17| M SME0| 5tLt U= OFHE Az -0l Bl ZELICH 53 2471 EefZl(0dl: SELECT #Hzl)
2 el7| sxMEcz MEELICE o]oi HISH Amazon DynamoDBE r4.2xlarge2| 271 .= = DynamoDB
Accelerator(DAX) Ec{AE{E AFEELICEH
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using System.Runtime.Caching;

public class InMemoryCache

{
private static MemoryCache _memoryCache = new MemoryCache("dataCache");
public static T GetData<T>(string key, Func<T> getData)
{
if (_memoryCache.Contains(key))
{
return (T)_memoryCache.Get(key);
}
T data = getData();
_memoryCache.Add(key, data, DateTimeOffset.Now.AddMinutes(10));
return data;
}
public static void ClearCache(string key)
{
_memoryCache.Remove(key);
}
}

public class Program

{
public static void Main()
{
string cacheKey = "sample_data";
Func<string> getSampleData = () =>
{
// Replace this with your data retrieval logic
return "Sample data";
};
string data = InMemoryCache.GetData(cacheKey, getSampleData);
Console.WritelLine("Data: " + data);
}
}

o
0fo
b
2
l?ﬂ
i
0%
>
0dk

255



AWS H¥ 7t0|= 0l M Microsoft 2 ZE H|8 %|X{5 AWS
CtZ oxol M= LiteDBE At&5tod EZH AEZ|X|0fM C|O|EE FH&5te WS 2Eo{FLCt
LiteDBE @l HZ2 2| FH&lo| CHOt EE= H et 7|So 2 A8 E = I&LIC Of& T E= LiteDB 20|
HE|E AH835t0d 24 AEE[X|0 M HIO|EE i &5t S 2E0{ELICH LocalStorageCache 2
eiAo= FHAIE B EISHZ| {8 7|12 &7 Z'Elo] U&LICEH

using System;
using LiteDB;

public class LocalStorageCache
{
private static string _liteDbPath = @"Filename=LocalCache.db";

public static T GetData<T>(string key, Func<T> getData)

{
using (var db = new LiteDatabase(_liteDbPath))
{
var collection = db.GetCollection<T>("cache");
var item = collection.FindOne(Query.EQ("_id", key));
if (item != null)
{
return item;
}
}
T data = getData();
using (var db = new LiteDatabase(_liteDbPath))
{
var collection = db.GetCollection<T>("cache");
collection.Upsert(new BsonValue(key), data);
}
return data;
}
public static void ClearCache(string key)
{
using (var db = new LiteDatabase(_liteDbPath))
{
var collection = db.GetCollection("cache");
collection.Delete(key);
}
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}
}
public class Program
{
public static void Main()
{
string cacheKey = "sample_data";
Func<string> getSampleData = () =>
{
// Replace this with your data retrieval logic
return "Sample data";
};
string data = LocalStorageCache.GetData(cacheKey, getSampleData);
Console.WritelLine("Data: " + data);
}
}
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https://aws.amazon.com/blogs/compute/optimizing-your-aws-lambda-costs-part-2/
https://aws.amazon.com/blogs/compute/building-serverless-net-applications-on-aws-lambda-using-net-7/
https://docs.aws.amazon.com/AmazonRDS/latest/AuroraUserGuide/Aurora.AuroraPostgreSQL.html
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https://aws.amazon.com/dynamodb/
https://aws.amazon.com/elasticache/
https://aws.amazon.com/memorydb/
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https://aws.amazon.com/timestream/
https://aws.amazon.com/documentdb/
https://aws.amazon.com/neptune/
https://aws.amazon.com/keyspaces/
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/AutoScaling.html
https://aws.amazon.com/blogs/aws/amazon-dynamodb-on-demand-no-capacity-planning-and-pay-per-request-pricing/
https://aws.amazon.com/blogs/aws/amazon-dynamodb-on-demand-no-capacity-planning-and-pay-per-request-pricing/
https://docs.aws.amazon.com/AmazonRDS/latest/AuroraUserGuide/Aurora.Integrating.AutoScaling.html
https://docs.aws.amazon.com/neptune/latest/userguide/manage-console-autoscaling.html
https://docs.aws.amazon.com/keyspaces/latest/devguide/autoscaling.html
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https://aws.amazon.com/rds/aurora/babelfish/
https://aws.amazon.com/rds/aurora/babelfish/
https://aws.amazon.com/tutorials/purpose-built-databases/
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https://www.npgsql.org/efcore/index.html
https://www.npgsql.org/efcore/index.html
https://www.npgsql.org/efcore/index.html
https://www.npgsql.org/ef6/index.html
https://www.npgsql.org/ef6/index.html
https://www.npgsql.org/doc/index.html
https://dev.mysql.com/doc/connector-net/en/connector-net-entityframework-core.html
https://dev.mysql.com/doc/connector-net/en/connector-net-entityframework-core.html
https://dev.mysql.com/doc/connector-net/en/connector-net-entityframework-core.html
https://www.nuget.org/packages/Pomelo.EntityFrameworkCore.MySql
https://www.nuget.org/packages/Pomelo.EntityFrameworkCore.MySql
https://babelfishpg.org/docs/client/csharp/
https://docs.aws.amazon.com/sdk-for-net/v3/developer-guide/dynamodb-intro.html
https://www.mongodb.com/docs/drivers/csharp/current/
https://docs.aws.amazon.com/timestream/latest/developerguide/getting-started.dot-net.html
https://docs.aws.amazon.com/keyspaces/latest/devguide/using_dotnetcore_driver.html
https://docs.aws.amazon.com/keyspaces/latest/devguide/using_dotnetcore_driver.html
https://docs.aws.amazon.com/neptune/latest/userguide/access-graph-gremlin-dotnet.html
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https://aws.amazon.com/dms/schema-conversion-tool/
https://aws.amazon.com/dms/schema-conversion-tool/
https://github.com/babelfish-for-postgresql/babelfish_compass
https://aws.amazon.com/blogs/database/migrate-sql-server-to-amazon-aurora-postgresql-using-best-practices-and-lessons-learned-from-the-field/
https://catalog.workshops.aws/babelfish-app-modernization/en-US
https://catalog.us-east-1.prod.workshops.aws/workshops/02696107-09ac-4313-a6cb-3798048b07d7/en-US/3-choosing-a-cloud-native-database-for-my-net-application
https://github.com/awslabs/amazon-timestream-tools/tree/mainline/sample_apps/dotnet
https://d1.awsstatic.com/events/Summits/reinvent2022/XNT304_Purpose-built-databases-for-modern-NET-applications-on-AWS.pdf
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https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/optimize-costs-microsoft-workloads.rss
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-licensing.html#sql-server-rec-cpu-sql
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-licensing.html#sql-server-rec-cpu-sql
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-licensing.html#sql-server-rec-cpu-sql
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-licensing.html#sql-server-rec-cpu-sql
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-licensing.html#sql-server-rec-cpu-sql
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-licensing.html#sql-server-rec-cpu-sql
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-sizing-compute-optimizer.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-sizing-compute-optimizer.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-sizing-compute-optimizer.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-trusted-advisor.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-trusted-advisor.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-trusted-advisor.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/app2container-main.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/app2container-main.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/app2container-main.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-compute-optimizer.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-compute-optimizer.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/optimize-costs-microsoft-workloads/sql-server-compute-optimizer.html
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