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Google Trends =~ Compare

® Infrastructure as Code ® Architecture as Code .
+ Add comparison
Search term Search term
United States + 2004 - present ¥ All categories Web Search +

> <

Interest over time

3

Average 1Jan 2004 1Jul 2010 1Jan 2017


https://trends.google.com/trends/explore?date=all&geo=US&q=Infrastructure%20as%20Code,Architecture%20as%20Code
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https://trends.google.com/trends/explore?date=all&geo=US&q=Infrastructure%20as%20Code,Diagram%20as%20Code,Architecture%20as%20Code

Technology Radar by ThoughtWorks

October 2020

Adopt

1. Dependency drift fitness
function

2. Run cost as architecture fitness
function

3. Security policy as code

4. Tailored service templates

Trial

5. Continuous delivery for
machine learning (CD4ML)

6. Data mesh

7. Declarative data pipeline
definition

8. Diagrams as code

9. Distroless Docker images

10.Event interception

11.Parallel run with reconciliation

12.Use “remote native” processes
and approaches

13.Zero trust architecture

Assess

14.Bounded low-code platforms
15.Browser-tailored polyfills
16.Decentralized identity
17.Kube-managed cloud services
18.0pen Application Model (OAM)
19.Secure enclaves
20.Switchback experimentation
21.Verifiable credentials

Hold

22.Apollo Federation

23.ESBs in API Gateway's clothing
regation for business

Hold Assess

Source: thght.works/3frtPKE
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https://www.thoughtworks.com/content/dam/thoughtworks/documents/radar/2020/10/tr_technology_radar_vol_23_en.pdf
https://www.thoughtworks.com/content/dam/thoughtworks/documents/radar/2020/10/tr_technology_radar_vol_23_en.pdf

Infrastructure as Code vs Diagram as Code vs Architecture as Code

Infrastructure as Code (laC) is the managing and provisioning of infrastructure through code instead of

through manual processes.
Tools: Terraform, CloudFormation, Serverless Application Model (SAM), Cloud Development Kit (CDK).
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Infrastructure as Code vs Diagram as Code vs Architecture as Code

Infrastructure as Code (laC) is the managing and provisioning of infrastructure through code instead of

through manual processes.
Tools: Terraform, CloudFormation, Serverless Application Model (SAM), Cloud Development Kit (CDK).

Diagram as Code is the creation of diagrams using code, and without any design tools.
Tools: Diagrams, llograph, Mermaid, Structurizr DSL.
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Infrastructure as Code vs Diagram as Code vs Architecture as Code

Infrastructure as Code (laC) is the managing and provisioning of infrastructure through code instead of

through manual processes.
Tools: Terraform, CloudFormation, Serverless Application Model (SAM), Cloud Development Kit (CDK).

Diagram as Code is the creation of diagrams using code, and without any design tools.
Tools: Diagrams, llograph, Mermaid, Structurizr DSL.

Architecture as Code (AaC) is the prototyping and visualization of system architecture using code.
Tools: Diagrams (Python).
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Diagram as Code tools

 AsciiDoctor Diagram: set of Asciidoctor extensions
* CloudGram: Domain-Specific Language (DSL)

« D2: DSL

« Graphviz: DOT language

 llograph: YAML language

* Mermaid: Mermaid's syntax (Markdown-inspired)

* PlantUML: PlantUML language

* Structurizr DSL: DSL

* WebSequenceDiagrams: DSL

Property of Schneider Electric| Page 9
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Static vs interactive

Static diagrams (e.g., PNG, SVG):
- D2
« Graphviz
* Mermaid
* PlantUML
+ WebSequenceDiagrams
Interactive diagrams (e.g., browser-based):
+ CloudGram
* llograph
* Structurizr DSL

Property of Schneider Electric| Page 10
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P e

@startuml

nwdiag {
internet [ shape = cloud];
internet -- router;

network proxy {
router;
app;

network default {
app;
db;
¥
group {
color = "pink";
app;
db;
}

@enduml
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Q o @ PNG SVG ASCIAR



https://www.plantuml.com/plantuml/uml/LOzD3e8m48NNzXGJzfo0c70Fuw8o5HjgPpAqGMAukwrIXBTxy-QRdtOCMa9yEkKdjBg7ju8awuCHRm9SO7neDd26pb74QtECwng4OZAD-WQfDf4Cm4AlUPsLLPgArym_inmmD7STNLZ1qzQLXRSzqQU9l2teo96a6oksVgWAiyF_yA9Qup4__040

Ln 8, Col 1

0

Edit ~ View ~

note over A,B: textl
note left of A: text2
note right of A
multiline
text
end note

Style ~

Help ~

@ Upgrade

Untitled

N
multiline
text

vebsequencediagrams.com

8 Account ~



https://www.websequencediagrams.com/

Mermaid\a:0 Live Editor (3 cHANGE THEME v DOCUMENTATION  TUTORIAL MERMAID cu )

Mermaid ERVYCEIN 3 Config Auto sync () Bpocs Diagram Pan & Zoom C, 4 FULL SCREEN
1 flowchart LR
2 A[Hard] --»|Text| B(Round)
3 B --> C{Decision}
a
5

C -->|one| D[Result 1]
C -->|Two| E[Result 2]

One—P» Result 1
> Sample Diagrams
> ey Hard —Text
e Two—» Result 2

(D COPY IMAGE TO CLIPBOARD

& PNG £ PNG 4 svG @ KROKI

PNG size @ Auto O Width O Height

[![I(https://mermaid.ink/img/pako:eNpVkE1PwzAMhvS
https://gist.github.com/sidharthv96/6268a23e673a533dcb198

This site is powered by Netlify



https://mermaid.live/edit#pako:eNpNkMtqwzAQRX9FzKqFJK7t1km8KDQP6KJQSLOLvZhIY1tgS0GWmgbb_165IaFaiXvOFTPqgGtBkEJR6zOv0Fj2scsU8-ft8I5G5Gw6fe339GN7tnrYaafE45WvRsLW3Ya4bKVWwzVe_xU-FfVsc9hR62rLwvw_2591z7Y3FuUwgYZMg1L4ObrRzMBW1FAGqb8KKtCLGWRq8Ko7CbS0FdJqA2mBdUsTQGf110VxSK1xdJM2EkuDzd2qNQrypQ7s5TQuXcrW-ie5VoUsx9yZ2seVtac2DYIRz0ppK3eccd0ErRTjD1XfyyRIomSBUUzJPMaXOBb8GC4XRfQcFmL-FEYIwzD8AggvcHE

Mermaid.230 Live Editor (3 cHANGE THEME v DOCUMENTATION  TUTORIAL MERMAID cu  €)

Mermaid [ERYIYaerrs nfig Auto sync (:) i [ FULL SCREEN
1 CacContext
2 title System Context diagram for Internet Banking System . . .
3 Enterprise_Boundary(be, "BankBoundarye") { ) ) )
4 Person(customerA, "Banking Customer A", "A customer of the bai
5 Person(customerB, "Banking Customer B™) =y
6 Person_Ext(customerC, "Banking Customer C", "desc")
7 s
8 Person(customerD, “"Banking Customer D", "A customer of the bar Banking Cuttomer B B
9 -
10 System(SystemAA, "Internet Banking System", "Allows customers
11 =
12 Enterprise_Boundary(b1l, "BankBoundary") {
13 e N
14 Systembb Ext(SystemE, "Mainframe Banking System", "Stores a. \
15
16 System_Boundary(b2, "BankBoundary2") { el

> History

(D COPY IMAGE TO CLIPBOARD

4

SankBounan

& PNG X SVG £ PNG KROKI

PNG size @ Auto O Width O Height

[![I(https://mermaid.ink/img/pako:eNgdVm1v0zAQ_iu\ E
https://gist.github.com/sidharthv96/6268a23e673a533dcb198

This site is powered by Netlify



https://mermaid-js.github.io/mermaid/#/c4c

Structurizr DSL language reference v @uUpload < T > Render
1~ horkspace { -
2
ER model {

a u = person "User”

5~ s = softwareSystem "Software System” {

6 webapp = container "Web Application”™ "" "Spring Boot"”

7 database = container "Database” "" "Relational database schema"
8 ¥

9

1@ u -> webapp "Uses"

11 webapp -> database "Reads from and writes to”

12

13~ live = deploymentEnvironment "Live" {

14~ deploymentlode “"Amazon Web Services™ {

15 tags "Amazon Web Services - Cloud”

16

17 - deploymentlNode "US-East-1" {

18 tags "Amazon Web Services - Region™

19

20 route53 = infrastructurelode "Route 53" {

21 tags "Amazon Web Services - Route 53"

22 B

23~ elb = infrastructurellode "Elastic Load Balancer” {

24 tags "Amazon Web Services - Elastic Load Balancing”

25 H

26

27~ deploymentNode "Amazon EC2" {

28 tags "Amazon Web Services - EC2"

29

38~ deploymenthode "Ubuntu Server™” {

31 webApplicationInstance = containerInstance webapp

32 }

33 ¥

34

35~ deploymentlode "Amazon RDS" {

36 tags "Amazon Web Services - RDS"

37

38~ deploymentNode “MySQL™ {

39 tags "Amazon Web Services - RDS MySQL instance"

40

a1 containerInstance database

42 }

43 }

44 }

45 H

46

a7 route53 -> elb "Forwards reguests to" "HTTPS"

48 elb -> webApplicationInstance "Forwards requests to" "HTTPS"

49 }

50 }

51

52~ views {

53~ deployment s live { -

Some features ( 1docs . ladrs . !script . etc) are unavailable on this demo page - see Help - DSL for details.

DSL language reference | DSL cookbook | Examples: Getting started | Big Bank plc | Amazon Web Services

Export
PlantUML

Export
C4-PlantUML

Export

Mermaid

Export
Dat

Export
WebSequenceDiagrams

[Deployment] Software System - Live (#Deployment-1) v

Export
liograph

This diagram is not editable because automatic layout is enabled - see Help - Automatic layout for more details.

MDeployment] Software Syssem - Live

Route 53 Elastic Load Balancer

Web Application



https://structurizr.com/dsl?src=https://raw.githubusercontent.com/structurizr/dsl/master/docs/cookbook/amazon-web-services/example-3.dsl

[C SV

=N

es Documentation Examples Language

gram “example” [direction=1r] {

generic.users Users;

aws . route53 DNS;

aws . cloudfront cf [ ="CDN"];
aws.s3 s3 [ Static assets™];

group vpe [ ="VPC", =solid, =black, -e] {
aws.elb load_balancer [ ="Load balancer™];

group asg [ ="Auto scaling group”, =solid, ="#80c880"] {

aws.ec2 serverl [ Server 17];
aws.ec2 server2 [ Server 2"];

Users -> DNS -> cf -» load_balancer <=> asg;
cf -> s3;

DNS

Static assets

VPC

Load balancer

o8

Auto scaling group
Server 1

Server 2



https://cloudgram.dedalusone.com/

[C SV

=N

Documentation Examples Language

gram “example [dir‘é‘ction=lr‘] {

generic.users Users;

aws . route53 DNS;

aws . cloudfront cf [ ="CDN"];
aws.s3 s3 [ Static assets™];

group vpe [ ="VPC", =solid, =black, -e] {
aws.elb load_balancer [ ="Load balancer™];

group asg [ ="Auto scaling group”, =solid, ="#80c880"] {

aws.ec2 serverl [ Server 17];
aws.ec2 server2 [ Server 2"];

Users -> DNS -> cf -» load_balancer <=> asg;
cf -> s3;

DNS

Static assets

VPC

Load balancer

o8

Auto scaling group
Server 1

Server 2

|
[



https://cloudgram.dedalusone.com/

= llograph's Serverless Architecture > Request Perspective

ate a new

Ilograph
llograph Web

Ilograph AWS Instance
OF  AMS::AWS Instance

llograph Desktop

CloudFront

cloudfront.net
CloudFront

Distributi

API Gateway
Ak

lograph Export API Client

diagram
fdiagram
AWS: : ApiGateway: :Re

Request

ilographVo

lexport

Update diagram Uple

New diagram |

Cognito

iloUsers

DynamoDB

Diagrams Stripe

Permissions

\@ \ History

% Domains

Icons

3 Subscriptions llograph Stripe Account

Sessions

2 LicenseKeys

Trials

Usage

Key Management

iloSignatureKey

aQa——oQ

ge

This perspective shows the run-time
dependencies between resources when
fulfilling requests to the llograph back-
end

## This 1s a header

The back-end uses a classic AWS
Serverless architecture, with an AP/
Gafeway API calling Lambda functions
backed by DynamoDB tables and S3
buckets

Requests related to purchasing and
licenses also have an external
dependency on Stripe


https://app.ilograph.com/demo.ilograph.Ilograph

= llograph's Serverless Architecture > Request Perspective

ate a new

Ilograph
llograph Web

Ilograph Export API Client

Ilograph AWS Instance
OF  AMS::AWS Instance

llograph Desktop

cloudfront.net
CloudFront

Distributi

API Gateway
Ak

diagram
fdiagram
AWS: : ApiGateway: :Re

Request

lograph Export API Client

ilographVo

lexport

Nl Diagrams

New diagram |

Cognito

iloUsers

SES

S3

DynamoDB

stripe

Permissions

History

Domains

Icons

3 Subscriptions llograph Stripe Account

Sessions

2 LicenseKeys

Trials

Usage

Key Management

iloSignatureKey

aQa——oQ

ge

This perspective shows the run-time
dependencies between resources when
fulfilling requests to the llograph back-
end

## This 1s a header

The back-end uses a classic AWS
Serverless architecture, with an AP/
Gafeway API calling Lambda functions
backed by DynamoDB tables and S3
buckets

Requests related to purchasing and
licenses also have an external
dependency on Stripe


https://app.ilograph.com/demo.ilograph.Ilograph

"Terraform to CDK" trend

Migration from Terraform and
CloudFormation to
Cloud Development Kit (CDK).

JSON/YAML — Python
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i

Lifels On | Schneider

Property of Schneider Electric| Page 21 3/ 0 Electric




Do you use UML?

LifeIs ®n | Schneider
PElectric



Do you use Microsoft Visio?

LifeIs ®n | Schneider
PElectric



Do you use Draw.i0?

LifeIs ®n | Schneider
PElectric



Do you use whiteboard?

LifeIs ®n | Schneider
PElectric



UML, PowerPoint, Visio, and even Draw.io are not good enough
for engineers to create system architecture in a fun way.
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[@] come Back
E ABOUT THE FUND PROJECTS MATERIALS eve CHESD

MAKE A DONATION TO OUR CHARITY FUND

The Charity Foundation "Come Back Alive" regularly and timely reports on its

aclivities to all benefactors, state bodies and Ukrainian society. ‘ v ‘ READTHE REPORTS
Select the destination of your assistance
( ARMY ASSISTANCE SUPPORT THE FUND

All funds raised fo help the army will be spent exclusively on purchases for the Armed Forces of Ukraine and other special forces in
order to increase Ukraine's defense capabilities.

Payment method

( PAYMENT BY CARD SWIFTTRANSFERS CRYPTOCURRENCY
Regularity
SUBSCRIPTION ONETIME )
Payment currency
UAH, & UsD, § EUR. € )

Amount of donation®

€0

Email®

example@example com

FAQ

HOW DO | KNOW WHAT'S REALLY GOING ON IN UKRAINE? +

I DON'T WANT TO DONATE MONEY TO THE WAR. HOW CAN | HELP? +


https://savelife.in.ua/en/donate-en/#donate-army-card-once
https://savelife.in.ua/en/donate-en/#donate-army-card-once

]

COME BACK
ALIVE

ABOUT THEFUND PROJECTS MATERIALS & n N

MAKE A DONATION TO OUR CHARITY FUND

The Charity Foundation "Come Back Alive" regularly and timely reports on its

activities to all benefactors, state bodies and Ukrainian society. ‘ v ‘ READTHE REPORTS
Select the destination of your assistance
( ARMY ASSISTANCE SUPPORT THE FUND

All funds raised fo help the army will be spent exclusively on purchases for the Armed Forces of Ukraine and other special forces in
order to increase Ukraine's defense capabilities.

Payment method
( PAYMENT BY CARD SWIFTTRANSFERS CRYPTOCURRENCY
Regularity
SUBSCRIPTION ONETIME )
Payment currency
UAH, 8 UsD, § EUR. € )

Amount of donation®

€0

Email®

example@example com

FAQ

HOW DO | KNOW WHAT'S REALLY GOING ON IN UKRAINE? +

I DON'T WANT TO DONATE MONEY TO THE WAR. HOW CAN | HELP? +



https://savelife.in.ua/en/donate-en/#donate-army-card-once
https://savelife.in.ua/en/donate-en/#donate-army-card-once

Architecture as Code (AaC) Is easy to create, diff, version
control, collaborate on, integrate into CI/CD.
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A slide with no useful information at all

 Just filling in the gap between the last slide and the next one (which will be along in just a moment).
* No need to write this down, unless you feel compelled to do so.
* Nothing on this slide is examinable.

* Infact, | am not really sure why | bothered with it.
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A slide with no useful information at all

 Just filling in the gap between the last slide and the next one (which will be along in just a moment).
* No need to write this down, unless you feel compelled to do so.
* Nothing on this slide is examinable.

* Infact, | am not really sure why | bothered with it.

Public
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Architecture as Code

pros
* track architecture diagram changes with version control
* visualize existing system architecture (e.g., Cloudiscovery tool)
 cloud agnostic (AWS, Azure, GCP, Alibaba, Oracle, etc.)
* reuse of source code and collaboration
* better for tax deduction
- expect coding
cons
* better for up-front design than long-lived documentation
* more for engineers

» whiteboard is better for prototyping

Property of Schneider Electric | Page 33
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O Search or jump to...

Pull requests

Issues

Codespaces Marketplace Explore

H mingrammer / diagrams ' Public

<> Code

() Issues 238

1% Pull requests

72

¥ master ~

o
6]

DD DD DODODDDEO

L)) Discussions

® Acions [

¥ 8branches ) 40 tags

mingrammer bump: up to version 0.23.3

.github

assets/img
diagrams
daocker/dev

docs

resources

scripts

templates

tests

website

.gitignore
CHANGELOG.md
CONTRIBUTING.md
DEVELOPMENT.md
LICENSE
README.md
autogen.sh
config.py
poetry.lack

pyproject.toml

|~ Insights

Projects () Security

Go to file

+ a71e447 onlan 13 {0 511 commits

ci(test): use ubuntu 20.04 version to run tests last month

fix: resize logo 4 years ago

refactor(pvd/elastic): add an upper word and some aliases last month

chore: fixing go get deprecation (#713) 6 months ago

fix: rename frog to jfrog last month
fix: rename frog to jfrog last month
docs: Add icons to docs (#499) 3 months age
docs: Add icons to docs (#499) 3 months ago
fix(tests): set lower for case sensitive system (#805) last month
docs(website): generate missing website images (#806) last month

Add programming languages and frameworks (#112) 3 years ago

docs(changelog): update PR links 3 years ago
docs: fix simple typo, clearning -> cleaning (#724) 3 months ago
docs: fix typo (#730) 7 months ago
license: create LICENSE.md

4 years ago

-

docs: update README.md 3 months ago

style: split the provider list by newline 3 months ago

: add an upper word and some aliases last month
chore(deps-dev): bump pytest from 7.0.1 to 7.2.0 (#786) last month
bump: up to version 0.23.3 last month

& Watch 346 ~ % Fork 17k - Starred 27.8k -

Add file ~ <> Code ~ About

&) Diagram as Code for prototyping
cloud system architectures

& diagrams.mingrammer.com

graphviz  diagram  architecture

diagram-as-code

[ Readme

&3 MIT license
vy 27.8k stars
<> 346 watching
% 17k forks

Releases 39

© v0.23.3 (Latest)

onlJan 13

+ 38 releases

Used by 832

L L

+ 824

Contributors 128

? i 09
L kA

+ 117 contributors


https://github.com/mingrammer/diagrams
https://github.com/mingrammer/diagrams

Diagrams Python lib

from diagrams import Diagram

from diagrams.aws.compute import EC2
from diagrams.aws.database import RDS
from diagrams.aws.network import ELB

with Diagram("Example 1", direction="TB", show=False):
ELB("1b") >> [EC2("workerl™),
EC2("worker2"),
EC2("worker3"), workerl worker2 worker3
EC2("workera"),
EC2("worker5")] »> RDS("events™)

events
Example 1

Property of Schneider Electric | Page 36
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Diagram class

from diagrams import Diagram
from diagrams.aws.compute import EC2

graph_attr = {
"bgcolor": "white"

}

with Diagram(
name="Example 2",
filename="example2",
outformat=["png", "dot"], e
direction:"LR", Example 2
graph_attr=graph_attr,
show=False):

EC2("web™)

thi

Property of Schneider Electric | Page 37
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Nodes

from diagrams import Diagram
from diagrams.aws.compute import EC2

with Diagram("Example 3", filename="example3", show=False): ifi]
EC2("web™) [_4

web
Example 3

Property of Schneider Electric| Page 38
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Custom nodes

from diagrams import Diagram
from diagrams.aws.compute import EC2
from diagrams.custom import Custom

with Diagram("Example 4", filename="example4", show=False):
tableau = Custom("tableau", "tableau logo.png")

*y.
¢ tableau

tableau >> EC2("web") tableau web

Example 4

Property of Schneider Electric| Page 39
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Data flow

from diagrams import Diagram

from diagrams.aws.compute import EC2
from diagrams.aws.database import RDS
from diagrams.aws.network import ELB
from diagrams.aws.storage import S3

with Diagram("Example 5", filename="example5", show=False):

elb = ELB("1b") Eg;
ec2 = EC2("web") v
rds = RDS("userdb™) —
s3 = S3("stor‘e") Example 5

(elb >> ec2) - rds »> s3

Property of Schneider Electric| Page 40
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Clusters

from diagrams import Cluster, Diagram
from diagrams.aws.compute import ECS
from diagrams.aws.database import RDS
from diagrams.aws.network import Route53

with Diagram("Example 6", filename="example6", show=False):
dns = Route53("dns")
web = ECS("service")

with Cluster("DB Cluster"):
db_primary = RDS("primary")
db_primary - [RDS("replical™),
RDS("replica2")]

dns >> web >> db_primary

Property of Schneider Electric | Page 41
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DB Cluster

K

service primary

replical

Example 6



Nested clusters

from
from
from
from
from

with

diagrams import Cluster, Diagram
diagrams.aws.compute import ECS, EKS, Lambda
diagrams.aws.database import Redshift
diagrams.aws.integration import SQS
diagrams.aws.storage import S3

Diagram("Example 7", filename="example7", show=False):

source = EKS("k8s source")

with Cluster("Event Flows"):
with Cluster("Event Workers"):
workers = [ECS("workerl™),
ECS("worker2")]

queue = SQS("event queue™)

with Cluster("Processing"):
handlers = [Lambda("proci"),
Lambda("proc2")]

store = S3("events store")
dw = Redshift("analytics")

source >> workers >> queue >> handlers
handlers >> store
handlers >> dw

Property of Schneider Electric | Page 42
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k8s source

Event Flows

Event Workers

.‘-

workerl

worker2

Processing

& @

procl events store

0-»):(*0

evenl N

proc2 analytics

Example 7



Pull requests Issues Codespaces Marketplace Explore

O Search or jump to...

H Cloud-Architects / cloudiscovery ' Public OWatch 20 ~ % Fork 70~ T Star 604 -

<> Code (5) lssues 24 i Pullrequests 2 @ Security |~ Insights
¥ develop ~ ¥ 4 branches 23 tags Go to file Add file ~ <» Code About
The tool to help you discover resources in
o leandrodamascena Merge pull request #175 from Cloud-Architects/python_39 .. + fadlize onlan 4, 2021 {0 510 commits the cloud environment
fixed deployment i 2 ven python  iot  aws  aws-cli  wpe
.circleci ixed deployment pipeline 3 years ago
diagrams  aws-iot  devops-tools
bin renamed tool, 2.1.0 release 3 years ago

0DDDDODDODD DD DDDODODDDEOE

cloudiscovery

docs

.codacy.ym!
.coveragerc
.gitignore
.pre-commit-config.yaml
.prospector.yaml
pylintrc

Dockerfile

LICENSE
README.md
dependabot.yml
pytest.ini
requirements-dev.txt
requirements.txt
setup.cfg

setup.py

README.md

v2.4.4

Moved out AWS specific code to separate files
renamed tool, 2.1.0 release

excluded tests from code coverage

restored readme assets

added prospector to precommit, resolved all issues
#97 added public and private subnet VPC case
Added check if service is available in region #98
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README issues and version bump

Version bump and readme adjusts

Added dependabot

renamed tool, 2.1.0 release

trying making automated release - 2.1.0: added twine
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