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Challenges

- Enable cloud-native migrations

 Support self-service deployments

« Manage Outposts usage

Track team migrations

- Spend as little as possible on maintenance
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Agenda

Outposts and our migration goals
Quota iterations: excel and chaos
| Moving the quota to AWS

Automating, tracking, and managing

L essons learned
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Outposts and our
migration goals
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Back in 2019

Key technology goals
« Goallinon AWS

Let's buy
Outposts!

- Move out of data centers by 2025

- Target EOL and unused servers

- Hands-on training to use cloud

Morningstar: AWS Outposts Customer Testimonial (2:28)

@margaretvaltie
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Outposts in 2019

©

Same AWS designed Fully managed, monitored, and Single pane of manageme
infrastructure as operated by AWS in the cloud providing the
AWS data centers as if in AWS Regions same APIs and tools as
(built on AWS Nitro System) in AWS Regions

margaretvaltie
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Outposts goals
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Extended (with Outposts On-Prem)
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Outposts at Morningstar

us-west-2

Outposts subnet

-1

Outposts subnet
CER

us

Dallas

@margaretvaltie

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

aws
~—



Outposts in AWS

Q. Search for services, features, blogs, docs, and more [Option+S] 2] L' @ N. Virginia ¥

X Instances (1/ C Connect Instance state ¥ Actions ¥

Name Instance ID Instance state Instance type

stg-fund-dataop-qa-dashboard-outp... i-0f50 ® Running C mb5.large

stg-fund-dataop-notification-outpos... i 3 d i D) mbS.large

Limits stg-fixedincome-solr £ ® Running c5d.2xlarge nnn Dallas
¥ Instances - i- ®) Running | mb5.xlarge / E E E
Instance: i-0d 7 N (stg-outposts-kafka-producers)

mb5.large

ssigned IP address /S Compute Optimizer finding

No recommendations available

Outposts subnet us-east-1

O ) ) (i e- stg-outposts-kafka-
2csins C ) producers20220224144458228|
£
¥ Instance details Info
Platform Monitoring
Linux/UNIX (Inferred) disabled

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Account boundaries at Morningsta

som | Dallas § 55g) | Chicago
g ||
'm Outposts subnet |: ; Outposts subnet
| us-east-1 ; | g
Dallas Outposts |Chicago Outposts
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Sharing Outposts with teams

« AWS Resource Access
Manager (AWS RAM)

« Segment resources
between Outposts and
IN-region

- Easy for teams already
using AWS

aws

N7
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Solution iterations:
Excel and chaos

aWS, © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved



Tracking usage and capacity

 Predicting capacity at onboarding
 Estimating EC2 needs

« Tracking usage across teams and accounts

Average Daily EC2 instance Cost Per Team and Instance Type

c5.2darge @ = cBlarge = c5xla rge m5.2xlarge
150 150 150 150
100 100 e 100
50
50 50 50
‘l_l_l__]_lJ_J_.IJ_J_J_J P TR l n sr sr
mb5.4xlarge .| mb5.xlarge r5.2xlarge
150 150
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The quota system: Version 1

Columr Colurr Server Name Product Server Dependencies Wk What AWS act Region env
OPDBSTGAO1 This is DB server Rur mstar-dataac-non Chicago Outpt Non-prod (dev, qa, stg) m&.large 07/23/21 Manual deploy
MSATAPRDAPS001 MSATAPRDAPE001 : Microsoft Advance T Rur 185595925867 :ir Dallas Outpos! Prod (UAT, prod) ms.4xlarge migrate 14o0-1 07/28/21 Manual deploy
RSIBAPPE1NW, AEAPCOADBBE00 RSIBAPPB1NW is the wab/app, and AEAP Rur ade-non-prod (91 Chicage Outpt Non-prad (dev, ga, slg) m5.2xarge 08/09/21 Cloudbees Flow
daasynprdbdB001, daasynprdbdEC Marl Database, Collections Databases RurD62740682535 Dallas Outpos! Prod (UAT, prod) m5.xdarge 08/01/21 Jenking
L OOOMDQADBI003, RTPTMNDEY DB Rur 9.859B7E#11 Chicago Outpt Non-prad (dev, ga, sig) 5. xdarge 08/12/21 JenkinsManual deployuDep!
Uﬂ'l.IEE PROD APP Rur mstarimp-prod (7 Dallas Outpos! Prod (UAT, prod) c5.2xlarge 08/11/21 Cloudbees FlowJankinsMan:
prdap6001 backend Rur de-prod25262 1571 Dallas Outpos! Prod (UAT, prod) 5. 4xlarge 09/30/21 CodePipeline /| AWS Code*
CPRDAPE103, DCDOCPRDA APP Rur de-prod 2526215 Dallas Outposi Prod (UAT, prod) 5. darge 09/27/21 CodePipaline /| AWS Code™
v v v
Dah CEI'ItEl' "a‘nq inm—lce 'Fﬂ"l"l“'f turh} inm—" I cwnt Df "a‘r.“ &m Dfﬂzpu DPRDBDE011,DCFUNDPRE backend Rur de-prod 2526215 Dallas Outposi Prod (UAT, prod) mé.large 08/27/21 CodePipeline / AWS Code™
H DPROBO&009,DCFUNDPRE backend Rur de-prod 2526215 Chicago Outps Prod (UAT, prod) c5.large 09/27/21 CodePipeline /| AWS Code™
= Chicago o c5 c5.large 57 114
2 m5 m5.large (1

What instance type(s) dc how many instances do 'start date Deployment Pipeline/Si

gadb8001, mssfipqawb8001 None - the solution is self contained Do infr-prod Chicago Outps Prod (UAT, prod) c5.xarge 08/29/21 Manual deploy
1 2 rdap6003 - msfpprdapB016 None, the product is self contained Do infr-prod Dallas Outpos! Prod (UAT, prod) ch.xarge 09/12/21 Manual deploy
rdapB003 - msfipprdapB016 None, the product is self contained Do Infr-prod Chicago Outp¢ Prod [UAT, prad) 5. xarga 09/19/21 Manual deploy
370 1, P hitps:fims pages/views Rur62740692535 Dallas Outpos! Prod (UAT, prod) m6.2xdarge 09/07/21 JenkinsuDeploy (and later u
'WEBS12, DCSTGAPED1, D WEB Rur  1.79021E#11 Dallas Outposi Non-prod (dev, ga, sig) m5 large 0B/30/21 Manual deploy
1 5 =~ SDEVWEBS001 09/13/21 Manual deplyuDeploy (and
09/13/21 Manual deplyuDaplay (and
09/15/21 Cloudbees FlowManual depl
082721 Cloudbess Flowdenkine
08/22/21 Other
10/07/21 Manual deploy
10/07/21 Manual deploy
10/07/21 Manual deploy
10/07/21 Manual deploy
10/25/21 Manual deploy
09/01/21 Manual deploy
11/15/21 Manual deploy
01 11/17/21 Manual deploy

215 r5.large 16

This is a web server hostina an ASP.Net wi Rur 9.3352E+11 Chicaao Outo« Non-prod (dev. aa. sta) c5.larae
B © D E F
|Da||as Outposts Total |Avai|ab|e |Used |% in use |
cb.large 172 73 0.298
c5.xlarge 23 20 3 0.1304 «
c5.2xlarge 33 10 23  0.697 «
mb5.large 90 130( 0.58091 |
mb5.xlarge 22 22 0
m5.2xlarge 36 6 30| 0.83333 | {20221 Govceas Fiow
m54X|al'ge 3 3 0 0 12/03/21 Jenkins
r5.large 0 0
Dallas Total 45 r5.xlarge 20 19 1 005
Grand Total 139 r5.2xlarge 26 22 4 0.1538
s .coveroBD8004 Planned Retroment 2022 G2 Retre r5.4xlarge 3 3 0 0
e v, s ™ |Chicago Outposts Available |Used % in use
MSJVCPRDBDE101 Planned Retirement 2022 Q2 Retire c5_|arge 76 39 0.3391
s vconsDs00T Planned Retrament 2022 G2 Retre c5.2xlarge 43 4 39 0.907
J isLonoresTaz Plannad Retromant 2021 03 mb5.large 154| 0.56618
mb5.xlarge 32 27 5] 0.15625
mb5.2xlarge 48 0 48 1
mb5.4xlarge 6 1 5] 0.83333

r5.xlarge
Chicago Total 94
= Dralllas c c5.large 1

c5.xlarge

PRSI RN PN

c5. 2xlarge

=

m5.large

m5.xlarge

m5. 2xlarge

r5.large 2

MEMXE1 2021 Q4
MSNEUPRDBDE001 2022 Q2 Ratire
MSNEUPRDBDE002 2022 Q2 Ratire
MSNEUPRDBDSA001 Planned Retirement 2022 Q2 Ratire
i MSNBUPRDEDB002 Planned Retirement 2022 Q2 Ratire

MSNECTPRDAPE001

i MSNETAPFOCE1

MSNETAPPOCIDWHE
MSNETAPPUNIFEO1

2022 Q2
Planned Ratiramant 2020 Q4
2022 Q2
Planned Retirement 2022 Q1

AWS

AWS

r5.large

132

132

0 0

Fatte = servers DASHBOARD DASHBOARD - OUTPOSTS | vlookup Account mapping Paste Insighi

MSNETAPPWFABDO1 Planned Retirement 2022 Q2 Retire

Planned Retiremant 2021 Q1 - ol s S v St
Planned Retiramant 2021 Q4 Complete Retired 2021 Q3 |Ahead ofTargat' Mo 5

Planned Ratirement 2022 Q2 Ratire Not Started Active Behind Plan ¥ Ma 5

Planned Ratirament 2022 Q2 Ratire Not Started Active Behind Plan Ma 5

Planned Retiramant 2020 Q2 Complete Retired Behind Plan Mo 5

dws @margaretvaltie
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non-prod us-east-1 c5.large
non-prod us-gast-1 c5.xlarge
non-prod us-east-1 c5.2xlarge
non-prod us-east-1 m5.large

The quota system: Version 2

QUOTAS 8/21/2021 Oct - Fab 2022 May-22
Dallas Outpoats |A\-anlah|e|U9ed % in use DALLAS available used lota P in use DALLAS available sad | tola Yo ir changa from fal non-prod us-east-1 m5.xlarge
c5 larga 245 172 73| 0.298c5 larga 3 100 5 lar non-prod us-east-1 m5.2xlarge
-arge 23 20 3 0.13]c5. ] E 21 23 £ E 2 E non-prod  us-east-1 m5.4xlarge
33 10 23 0.8 z 13
220 a0 130 0.59091 | r B: 165
22 22 0 0|m5. 21 x
36 (5] 30| 0.83333 m5.: 7] 2 24 3E E M. 2xls 3z y y 3 E nen-prod us-east-1 r5.2xlarge
3 3 r ] 2 z m 2 2 non-prod us-gast-1 r5.4xlarge
120 120 ra.lang : 27 non-prod us-west-2 c5.large
20 19 0.05/¢ 20 non-prod  us-west-2  c5.2xlarge
26 22 0.154 ¢ 5. P “' =2Xla8
a 3 3 0 r arga 3 3 E 15 4l 3 3 E 0 nen-prod us-west-2 m5.large
Chicago Ouiposts |A\-a||an|e|Useq % in ume C ] availabla b in use 5. 1 non-prod us-west-2 m5.xlarge
ch.large 115 76 38 0.339 ¢ : £ g ] o ir non-prod us-west-2 m5.2xlarge
e 8 _43 4 39| 0.807|¢ ' : _30 E 101 4 non-prod  us-west-2  m5.dxlarge
272 118 154 | 0.56618 mS .larg E 2
3z 7 5| 0.15625 m 1] a5 3 21 noen-prod us-west-2 r5.large
48 1] 48 1 74 noen-prod us-west-2 15 .xlarge
] 1 5] 0.83333 12 non-prod us-west-2 r5.2xlarge
132 132 0 0 non-prod us-west-2 5. dxlarge
30 30 0 0l15. rod us-east-1 c5.large
20 16 4 02 B i
3 1 ] 0. prod us-east-1 5.xlarge
prod us-east-1 €5.2xlarge
prod us-east-1 m5.large
prod us-east-1 m5.xlarge
prod us-east-1 m5.2xlarge
Count of Server Column Labels [v prod us-east-1  m5.4xlarge
Row Labels ¥ | Planned AWS Migri Planned Planned Retiremant Grand Total prod us-east-1 15.large
2022 1 146 B58 363 1367
2022 Q2 347 504 333 1184
Grand Total 493 1362 696 2551

non-prod us-east-1 r5.large
non-prod us-gast-1 r5.xlarge

b
en|en
Nl‘u
& @ |dn e

S
~|@ =@ o @ @

|t |tn | oh |t |

[eareal- 1

o |
R3O = o |
|

SERVER STATUS Active

prod us-gast-1 r5.xlarge
prod us-gast-1 r5.2xlarge
prod us-gast-1 r5.4xlarge
MIGRATION PLAM ) '| prod us-west-2 c5.large
MIGRATION TIMELINE ) = b prod us-west-2 €5.2xlarge
SERVER STATUS (Multipla Items) |7 In-Progress prod us-west2 | ms.lamge
Row Labels ¥ | Count of Sarver u Complete prod us-west-2 mS5.xlarge
L G642 prod us-west-2 m5.2xlarge
4795 = Not Started prod us-west-2  mb5.4xlarge
Nat 5 d 1976 prod us-west-2 5. large
oL L prod us-west-2 r5.xlarge
SERVER STATUS e T prod us-west-2 5. 2xlarge
MIGRATION TIMELINE prod us-west-2 r5.4xlarge
MIGRATION PLAN (A) non-prod us-east-1 c5.large
non-prod us-east-1 5.xlarge
non-prod us-east-1 €5.2xlarge
non-prod us-east-1 m5.large
non-prod us-gast-1 m5.xlarge
non-prod us-gast-1 mb5.2xlarge
non-prod us-gast-1 mb5.4xlarge
non-prod us-gast-1 r5.large
non-prod us-gast-1 r5.xlarge
non-prod us-gast-1 r5.2xlarge
non-prod us-gast-1 15.4xlarge
non-prod us-west-2 5.large
non-prod us-west-2 €5.2xlarge

dws @margaretvaltie
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The quota system: Version 2

SR SR

write quota
data on upload

Intake Furm QLIIDtﬂ Amazon 53
users admi
AWS Lambda
Estimates
Search for team, @
account,
" " AMmazon
PrEV|UU5 quuta instance typﬁ DynamoDB
< &
email alert Functions
if over quota,

sen lert email .

dws ds alert e @margaretvaltie
© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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The quota system: Version 2

outposts-instances

aws
~—

Amazon 53 Buckets

Properties Permissions Metrics

Objects (8)

Objects are the fundamental entities stored in Amazon 53. You can ug

you'll need to explicitly grant them permissions. Learn more E

e

‘ Create folder ‘

Q, Find objects by prefix

=
m
3
m

Outposts_Quota_28FEB2022.csv
Outposts_Quota_28MAR2022.csv
Outposts_Quota_DO_21FEB2022.csv

outposts-quota-feb-3.csv

outpostsfebd.csv

quota_feb_4.csv

quota_feb14.csv

o o = e o

quota_feb8.csv

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Dallas Outposts Available Instance Count

36 11

c5.large @ c5.xlarge
m5.4xlarge ® rS.large

Dallas Outposts Used Instance Count

c5.large @ c5.xlarge

L 27

mb5.4xlarge @ r5.large

ebruary £8

March 28, 2022, 04:07:38 (UTC-05:00)
February 20, 2022, 18:29:28 (UTC-06:00)
February 3, 2022, 15:56:44 (UTC-06:00)
February 4, 2022, 13:55:57 (UTC-06:00)
February 4, 2022, 16:34:39 (UTC-06:00)
February 14, 2022, 09:02:47 (UTC-06:00)
February 8, 2022, 09:21:16 (UTC-06:00)

64.2 KB
64.2 KB
62.8 KB
215.9 KB
62.8 KB
62.8 KB
62.8 KB

[

c5.2xlarge

5

@ r5.xlarge

c5.2xlarge

19

® r5xlarge

Standard
Standard
Standard
Standard
Standard
Standard
Standard

3h 12h 1d 3d w

110

39

@ r5.2xlarge

122

15

® r5.2xlarge

Custom

cl v | =

mb5.xlarge

L

@ r5.4xlarge

mb5.xlarge

2

@ r5.4xlarge

Actions ¥ H Light

C =

® m5.2xlarge

L

@ r5.24xlarge

m5.2xlarge

0

@ r5.24xlarge

@margaretvaltie



Bottleneck: Me

write quota
data on upload

S = (00
i

'

| 4
’
v

Amazon 53

AWS Lambda

Amazon
DynamoDB

Search for team,
account,
instance type

Intake Form Quota
users adV
Estimatas/
Previous quota
<
email alert

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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if over quota,
sends alert email

AWS Step
Functlons

@margaretvaltie



The quota system: Version 3

CloudServices Tools Contact Logout

Show 10 + entries Search:_

Account ID Region Environment Instance ™ Quota

us-east-1 prod c5.2xlarge
us-west-2  prod c5.2xlarge
us-east-1 prod cb.large
us-west-2  prod cb.large
us-east-1 prod cb.xlarge
us-west-2  prod mb5.2xlarge
us-east-1 prod mb.2xlarge
us-west-2  prod mb.4xlarge

us-east-1 prod mb.4xlarge

Edit

=]
=]
=]
=]
=]
=]
E1
E1
E1
E1

us-east-1 prod mb.large

dws @margaretvaltie
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Trust, but auto-terminate

8 launch in Outposts

VPC triggers event-based .
lambda &

AWS Lambda
users
. Search for team,
if over quota, account,
terminates instance instance type [T
< &
email alert Functions
- @margaretvaltie
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The quota system: Version 3

write quota
bulk update :
8 Q\ P @ data on upload :
i ] AWS Lambda u:rmf:ga Amazon EC2

admin
can edit quota

o

users Web Ul
can view quota

Outposts quota
If over quota,

triggers auto-termination
and email alert

AWS Step
Functions

Search for team,
account,
instance type

Amazon API
Gateway

AWS Lambda

margaretvaltie
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. @ g
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User view

aws
~—

CloudServices

Show

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Tools

100

entries

Account ID

cloudsvc

corpsys

ept

baa

to

datasvc

mob

imp

Region

us-east-1

us-west-2

us-west-2

us-east-1

us-west-2

us-west-2

us-east-1

us-west-2

us-east-1

us-east-1

us-west-2

us-west-2

us-west-2

us-east-1

Search:

Environment

prod

non-prod

prod

non-prod

non-prod

non-prod

non-prod

prod

non-prod

prod

non-prod

non-prod

prod

non-prod

Instance

mb.xlarge

r5.2xlarge

r5.2xlarge

r5.4xlarge

r5.large

mb.2xlarge

r5.2xlarge

r5.2xlarge

r5.2xlarge

r5.xlarge

rb.2xlarge

r5.4xlarge

cb.2xlarge

mb.4xlarge

Quota

@margaretvaltie



Login to continue

cloudsvcui-user

MOORNINGSTAR® =

= @margaretvaltie
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Filter by account, region, or instance

CloudServices Tools Contact Logout

|

Show 10 # entries Search: [ INNEGEN

# id Account ID TID Region Environment Instance ™ Quota Edit

mp us-east-1 prod c5.2xlarge 0 m
mp us-west-2  prod c5.2xlarge 0 m
mp us-east-1 prod cb.large 2 m
mp us-west-2  prod cb.large 0 m
mp us-east-1 prod cb.xlarge 0 m
mp us-west-2  prod mb.2xlarge 0 m
mp us-east-1 prod mb.2xlarge 0 m
mp us-west-2  prod mb.4xlarge 0 m
mp us-east-1 prod mb.4xlarge 0 m

dws @margaretvaltie
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Update quota

CloudServices Tools

Update Quota Entry

Account ID

TID

mp

Region

us-east-1

Environment

prod

Instance Type

c5.large

Quota

10
 Carel | o

@margaretvaltie

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



View updated total

CloudServices Tools Contact Logout

Show 10 4+ entries Search: 915471582053

# id Account ID TID Region Environment Instance ™ Quota Edit
_ mp us-east-1 prod cb.2xlarge m
_ mp us-west-2  prod cb5.2xlarge m
_ mp us-east-1 prod cb.large m
_ mp us-west-2  prod cb.large m
_ mp us-east-1 prod cb.xlarge m
_ mp us-west-2  prod mb5.2xlarge m
_ mp us-east-1 prod mb5.2xlarge m
_ mp us-west-2  prod mb.4xlarge m
_ mp us-east-1 prod mb.4xlarge m
_ mp us-east-1  prod mb.large m

aws @margaretvaltie
© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Lessons learned

Key technology goals v
« Plan your capacity

« Track utilization

- Set quota by account i J‘

@margaretvaltie
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Thank you!

[waeres] Please complete the session
'8

survey in the mobile app
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