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Tools: Terraform, Pulumi, AWS 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.
Tools: Terraform, Pulumi, AWS Cloud Development Kit (CDK).

Diagram as Code is the creation of diagrams using code.
Tools: Diagrams (Python), llograph, Mermaid, Structurizr DSL.

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



Diagram as Code tools

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

« D2:DSL

o Graphviz: DOT language

o llograph: YAML language

o Mermaid: Mermaid's syntax (Markdown-inspired)
o PlantUML: PlantUML language

o Structurizr DSL: DSL

« WebSequenceDiagrams: DSL



Static vs interactive

Static diagrams (e.g., PNG, SVG):
e D2

o Graphviz

o Mermaid

o PlantUML

« WebSequenceDiagrams

Interactive diagrams (e.g., browser-based):
o CloudGram

o llograph

o Structurizr DSL
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@startuml

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

network proxy {
router;
app;

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

@enduml

/ /v . plantuml. com/plantuml/png/LSrH3e8m30RWPtUAXATEGAYuX_6XiecdilPb3Hh3tPtArFNjN_VzxPQ84dNs9gnsn@4U1jACE]Ie9Bi8HbYkoWnPwlsfFIRckQn3I51hpNgltbMG25hhTNrtxvdyvE_CdROMpxeBgumuFoFmZz1mlXjJ8tmCzUHI9ecU8Nn] SKSCHTquqHLcV_lﬂEI Decode URL

Q [su & / Discover the fature PlantUML Web Editor! g7 PNG SVG ASCII Art

router



ﬁ File = Edit = View = Style =

participant Alice
participant Bob

note left of Alice
This is displayed
left of Alice.

end note

note right of Alice: This is displayed right of Alice.
note over Alice: This is displayed over Alice.
note over Alice, Bob: This is displayed over Bob and Alice.

"\_/
i‘ ?J‘ There are no errors in the syntax of the diagram.

Alice

This is displayed
left of Alice.

Bob

This is displayed right of Aliceﬁ

This is displayed over Aliceﬁ

Alice

‘ Untitled @ (unsaved)

This is displayed over Bob and Aliceﬁ
I

Bob

www.websequencediagrams.com

10,Col60 O


https://www.websequencediagrams.com/

¥| Mermaid Live Editor (_Jil) Playground © securTy (D) THEME v DOCUMENTATION v €) v

Auto sync @) @pocs Diagram Rough (I Pan & Zoom (D) ' C3FULLSCREEN | ¥ SAVETO MERMAID CHART

Mermaid [ERTIYeEN % Config

1 flowchart LR

2 A[Hard] --»|Text| B(Round)
3 B --> C{Decision}

4 C --»|0One| D[Result 1]

5 C -->|Twe| E[Result 2]

6

One—» Result 1
Hard —Text m @
Two—»| Result 2

> Sample Diagrams

> History

> Actions




¥| Mermaid Live Editor (_Jil) Playground vi140 @) secURTY [} THEME v  DOCUMENTATION v  €) v

Mermaid [ERTIYeEN B Config Auto sync() B pocs Diagram Rough C’ Pan & Zoom C’ (A FULLSCREEN M SAVE TO MERMAID CHART

1 CaContext
2 title System Context diagram for Internet Banking System
3 Enterprise_Boundary(b@, "BankBoundarye™) { atext diagram for Inteenct Banking System
4 Person{customerA, "Banking Customer A", "A customer of the bank, with personal bar
5 Person{customerB, "Banking Customer B")
6 Person_Ext{customerC, "Banking Customer C", "desc™) R
7
8 Person{customerD, "Banking Customer D", "A customer of the bank, <br/> with persor
9
1@ System(SystemAd, "Internet Banking System”, "Allows customers to view information 5_,"_]?“_“
11
12 Enterprise Boundary(bl, "BankBoundary™") {
13
14 SystemDb_Ext(SystemE, "Mainframe Banking System", "Stores all of the core bankir
15
16 System_Boundary(b2, “"BankBoundary2™) { Banking Customar 0
17 System{SystemA, "Banking System A") o pd i e ) .
18 System{SystemB, "Banking System B", "A system of the bank, with personal bank E N s
19 } . =
20 4 Sty
21 System_Ext(SystemC, "E-mail system”, "The internal Microsoft Exchange e-mail sy: S L N
22 SystemDb(SystemD, “"Banking System D Database™, "A system of the bank, with perst
H S =
24 Boundary(b3, "BankBoundary3“, "boundary") { T & T
25 SystemQueua(SystemF, "Banking System F Queue”, "A system of the bank.”)
26 SystemQueue_Ext(SystemG, “Banking System G Queue", "A system of the bank, with
27 } EankBouncanz
o 1 TvaTEM
29 }
. = =
31 BiRel(customerA, SystemAA, "Uses™) P ——
32 BiRel(SystemAA, SystemE, "Uses™)
33 Rel(SystemAA, SystemC, "Sends e-mails™, "SMTP")
34 Rel(SystemC, customerd, "Sends e-mails to™)
35
26 UpdateElementStyle(customera, $fontColor="red", $bgColor="grey", $borderColor="red" R
37 UpdateRelStyle(customerd, SystemAA, $textColor="blue", $lineColor="blue”, $offsetX='
38 UpdateRelStyle(SystemAA, SystemE, $textColor="blue", $lineColor="blue", foffsety:
39 UpdateRelStyle(SystemAA, SystemC, $textColor e", %$lineColor="blue", $offset
46 UpdateRelStyle(SystemC, customerd, $textColor="red", $lineColor="red", $offsetX="-5¢ L —tLe
41
42 UpdatelLayoutConfig($caShapeInRow="3", $c4BoundaryInRow="1")

—y——

‘Banking byclam G Gusus
ot k. wth ol bk s

> Sample Diagrams

> History

> Actions



https://mermaid.js.org/syntax/c4.html

71 o Render Structurizr Export Export Export  Export Export Export

Structurizr DSL documentation v Y Gdupload | <>
m PlamtUML  C4-PlantUML  Mermaid Dot WebSsquenceDisgrams  llograph

Di
1 jorkspace "Name" “"Description”
2 ) . . ) [ [Container] Software System (#Diagram2) v
3 !identifiers hierarchical
4
5+ model {
5 u = person “User™
7 ss = softwareSystem "Software System” {
8 wa = container "MWeb Application”
9 db = container "Database Schema” {
1e tags "Database"
1 }
12 ¥
13
14 u -» ss.wa "Uses” o o Reads fromand__
15 ss.wa -» ss.db “Reads from and writes to" writes 3 Database Schema
16 3 L=
17
18~ views {
19~ systemContext ss "Diagraml”™ {
209 include *
21 autolayout 1r
22 ¥
23
24~ container ss "Diagram2” {
25 include *
26 autolayout 1r [Container] Software System
27 b ¥ 2y.D 2004 c
28
29+ styles {
3@~ element “Element™ {
31 color white
32
33~ element "Person" {
34 background #116611
35 shape person
36 }
37~ element "Software System” {
38 background #2D8820
39 ¥
48~ element "Container” {
41 background #55aa55
42 ¥
43~ element "Database" {
24 shape cylinder
45 ¥
45 ¥
47 3
43
49 1

Structurizr DSLv3.2.0 - some features (e.g. !docs , !adrs , !script , etc) are unavailable via this demo page; see DSL for details.

Examples: Big Bank plc | Microservices | Amazen Web Services


https://structurizr.com/dsl?src=https://docs.structurizr.com/dsl/tutorial/5.dsl

Resources Documentation Examples Language O Copy link

1 diagram "example" [direction=1r] {

2

3 generic.users Users;

4 aws.route53 DNS;

5 aws.cloudfront cf [ ="CDN"];

6 aws.s3 s3 [ ="Static assets"];

7

8 group vpc [ ="VPC", =solid, =black, =0] {

9 aws.elb load_balancer [ ="Load balancer"];

1e

11 group asg [ ="Auto scaling group”, =solid, ="4#80c880"] {

12 aws.ec2 serverl [ ="Server 1"];

13 aws.ec2 server2 [ ="Server 2"];

14 }

15 }

16 - N
17 Lo .f\ulu;;:::f;;mup
18 Users -> DNS -> cf -> load_balancer <=> asg;

19 cf -> s3; II

20 }

Load balancer



https://cloudgram.dedalusone.com/

= llograph's Serverless Architecture > Request Perspective New diagram \ Detail:

Authorizer* Cognito

< ilographv0 -

[F;.D ALL* 1
diagram .
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iloU > Perspective notes
lloUsers

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

Permissions

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

llograph Web

ALL 1
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https://app.ilograph.com/demo.ilograph.Ilograph

DSL to Python trend

Infrastructure as Code (lIaC):
Terraform --> Pulumi, AWS Cloud Development Kit (CDK)

Workflow as Code:
Oozie, Azkaban, Mistral --> Airflow, Temporal

Architecture as Code (AaC):
Draw.io (diagrams.net) --> Diagrams (Python)
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Problem statement



Do you use UML?



Do you use MS Visio?



Do you use Draw.io?



Do you use whiteboard?



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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Solution



Architecture as Code (AaC) is easy to
create, diff, version control, collaborate on,
integrate into CI/CD pipeline.



Architecture as Code

pros:

o track architecture diagram changes with version control
o cloud agnostic (AWS, Azure, GCP, etc.)

e reuse of source code and collaboration

o better for tax deduction

o expect coding g7

cons:

o better for up-front design than long-lived documentation
o for Engineers

« whiteboard is better for prototyping
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Diagrams
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= o mingrammer / diagrams

<> Code

() Issues 303

{7 Pull requests 73 ) Discussions

2 diagrams  rusiic

¥ master ~

.github
assets/img
diagrams
docker/dev
docs
resources

scripts

]

]

|

]

.

]

]

I templates
B tests

I website

[ .gitignore

O .isortcfy

[ .pre-commit-config.yaml
[ CHANGELOG.md

[ CONTRIBUTING.md

]

DEVELOPMENT.md

() Actions

¥ 8 Branches 44 Tags

tvgphuoc01 and dependabot[bot] Merge pull request #1078 from mingram... &8

B projects @ Security |~ Insights

Q Go o file t

add pre-commit to verify commit before create PR (#1066)
fix: resize logo

Add DynamoDB Streams icon (#1074)

chore(deps): bump python in /docker/dev (#1079)

Add DynamoDB Streams icon (#1074)

Add DynamoDB Streams icon (#1074)

add pre-commit to verify commit before create PR (#1066)
Improve wording of documentation (#990)

add pre-commit to verify commit before create PR (#1066)
Add DynamoDB Streams icon (#1074)

Add programming languages and frameworks (#112)

add pre-commit to verify commit before create PR (#1066)
add pre-commit to verify commit before create PR (#1066)
add pre-commit to verify commit before create PR (#1066)
Improve wording of documentation (#390)

add pre-commit to verify commit before create PR (#1066)

164a2d0 - 40 minutes ago

© Watch 406 ~

Add file ~ <> Code ~

5) 590 Commits

2 weeks ago
4 years ago

2 weeks ago
yesterday

2 weeks ago
2 weeks ago
2 weeks ago
8 months age
2 weeks ago
2 weeks ago
4 years ago

2 weeks ago
2 weeks ago
2 weeks ago
8 months ago

2 weeks ago

Y Fork 2.6k -

Q. Type (/] to search

Starred 39.9k

About

&) Diagram as Code for prototyping
cloud system architectures

& diagrams.mingrammer.com

graphviz diagram architecture

diagram-as-code

Readme
MIT license
Activity
39.9k stars

406 watching

€ Q% ¢ B

2.6k forks

Report repository

Releases 43

© v0.242

2 weeks ago

+ 42 releases
Used by 1.7k

= ﬁ@ﬁ@. +1,669

Contributors 152

Lo 1 @®F

+- 0ona@


https://github.com/mingrammer/diagrams

Diagrams Python lib

from
from
from
from

with

diagrams import Diagram

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

Diagram("Example 1", direction="TB", show=False):
ELB("1b") »> [EC2("workerl"),

EC2("worker2"),

EC2("worker3"),

EC2("workerad™"),

EC2("worker5")] >> RDS("events™)

workerl

worker2

waorker3

R A
<=h

events
Example 1

workerd

workers




Diagram class

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

graph_attr = {
"bgcolor": "white"

}

with Diagram( [i:}"_—'l

name="Example 2",

web

filename="example2", Example 2
outformat=["png", "dot"],
direction="LR",
graph_attr=graph_attr,
show=False):
EC2("web™)



Nodes

from diagrams import Diagram

from diagrams.aws.compute import EC2 [iii]

with Diagram("Example 3", filename="example3", show=False):

web

EC2("web") Example 3



Custom nodes

from diagrams import Diagram
from diagrams.aws.compute import EC2
from diagrams.custom import Custom
-_;r}-’-ubleou‘
with Diagram("Example 4", filename="example4", show=False):
tableau = Custom("tableau", "tableau logo.png")

tableau web

tableau >> EC2("web") Example 4



Data flow

from
from
from
from
from

with

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

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

elb = ELB("1b")
ec2 = EC2("web™)
rds = RDS("userdb™)
s3 = S3("store")

(elb >> ec2) - rds >> s3

Example 5

K__7
<=h
o N

userdb

store



Clusters

from
from
from
from

with

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

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

DB Cluster

service primary

K__7
S
KoN

replical

Example 6



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

A

k8s source

Nested clusters

Event Flows

>,

o)

Event Workers

©

!

workerl

worker2

Processing

>, >.
=N procl events store
> > >
o

proc2 analytics

Example 7
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= o korniichuk / architecture-as-code-python-summit-2024 Q. Type (/] to search + - © 1 & @

<> Code (@ Issues 17 Pullrequests () Actions [ Projects [0 wiki @ Security [+ Insights 3 Settings

& architecture-as-code-python-summit-2024 Pusiic 57 Pin @Unmwatch 1 v % Fork 0~ Y7 Star 0~

¥ main ~ ¥ 1Branch © 0 Tags Q. Go to file t Add file - About ]

Architecture as Code (AaC) with Python

@ korniichuk Initial commit 69a92be - 1 minute ago L&) 2 Commits
J Readme
0O .gitignore Initial commit 9 minutes ago &5 Unlicense license
. . . Activit
[ LICENSE Initial commit 9 minutes ago N Activity
¢ O stars
[ READMEmd Initial commit 9 minutes ago ® 1watching
(Y d1_example.py Initial commit 1 minute ago % Oforks
[ d2_diagram_class.py Initial commit 1 minute ago
Releases
[ d3_nodes.py Initial commit 1 minute ago No releases published
Create a new release
[ d4_custom_nodes.py Initial commit 1 minute ago
3 d5_data_flow.py Initial commit 1 minute ago Packages
[ de_clusters.py Initial commit 1 minute ago No packages published
Publish your first package
[ d7_nested_clusters.py Initial commit 1 minute ago
Languages
M o ™ At [T T A4 T e guag


https://github.com/korniichuk/architecture-as-code-python-summit-2024
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RUSLAN KORNIICHUK

Software and Platform Engineer in Poland
@ Hire me

Solid experience of 9+ years in IT. Former Software
Engineer and Architect at Fortune 500 companies. Core
areas: Cloud Computing, and Software Engineering.
Especially interested in Platform Engineering. Click the
button above to hire me.

DOCOCOOD

Get a page and a domain with your name. Get started for free


https://about.me/korniichuk

COME BACK
ALIVE

ABOUT THE FUND

PROJECTS MATERIALS

REPORTING

DONATE TO UKRAINE ARMY FUNDRAISER

Select the destination of your assistance

( ARMY ASSISTANCE

SUPPORT THE FUND

ouu o [EIETE

All funds raised to help the army will be spent exclusively on purchases for the Armed Forces of Ukraine and other components of

Payment method

( PAYMENT BY CARD

Regularity

the Defense Forces.

SWIFT TRANSFERS

( ONE TIME

Payment currency

UAH, 2

Amount of donation™

usD, §

CRYPTOCURRENCY

SUBSCRIPTION

EVEN BEITER

EUR, £

€10
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@ Payment secured
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