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Motivation "

 Complexity of
Cyber-Physical
Systems

* Increasing Model
Sizes

* How to manage
huge models? -
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Problem Statement 2

What Is the quality of an MBSE model?

#74  How to visualize model quality?
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@L@ |s automated Improvement possible?
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Git-based Model Management "

Roughly 200 organizations around the world
use Git and GitFlow to manage MBSE
Models

What's next?
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Architecture

System Model
Version Graph
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Quality Model
Version Graph

writes

System Model

System Model Quality Checker

triggers

ey

Quality Meta-
Model

System Model
Version Graph

reads
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System Model Quality Meta-Model

{
"MName": "Example Model"™,
MOdel "Yersion": 1,
"metrics": [
{
. "Hame": “"Model Size",
name: String [1..1] "Value": 19,
version: Int [1..1] P
"Mame”: "HNodes",
"Value": 11
}.'P
. {
[0*] metrics "Mame": "Edges",
"Valus": 3

Metric

"Mame”: “Complexity”,
"metrics": [

. {
name: String [1..1] "Name": "Max-Widtn",
"Walue": 3
value: Int [0..1] ;s
{
N "Name": "Max-Depth",
. "Value": 2
[0..*] metrics %
{
"Mame"”: "Connectivity Density",
"Valus": @.73
H
1
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Architecture "

Continuous Quality Evolution
Monitoring Dashboard

Quality Model
Version Graph

A

writes

reads

triggers
System Model Quality Checker Versioning System
System Model
Quality Meta- pushes_to
Model System Model
Version Graph

reads

stores
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uality Monitoring Dashboard

Current State Trend Analysis

< - C @ O D localhost:8080/# ¥ @ N DY =

Configuration Visualization Configuration 2 Visualization 2
Configuration Visualization Configuration 2 Visualization 2

some_model.json ¥
a_model.json~ del.json 5 4~ Use version Spider = -
a_model.json a_mor - a For Graph Rl
Model Size

Nodes Nodes
Edges mc.mnectwi\y Density Edges
e o Complexity
Max-Width o i
Max-Depth . Max-Width
Connectivity Density 2 " Max-Depth

Connectivity Density

Nodes: 12 Edges: 9

Max-Width — Edg\eg‘
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Automated Improvements

Baseline Model:
Quality = 1/3

Quality = Cohesion / Coupling

Model Variant 1:
Quality = 3

Model Variant 2:
Quality =1

Cohesion = # Intra-Package-Dependencies
Coupling = # Inter-Package-Dependencies

Www.incose.org/symp2022
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Lemonliree®

Fresh Model Versioning

LemonTree 3.3.0

Model Based Team collaboration using strategies from Software Engineering
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<> LemonTree.PCS.Demo - [C\GitHub\LemonTree.PCS.Demo] - SmartGit 22.1 preview 10 (preview expires on July 1)

Repository Edit View Remote

LemonTree.Automation.Workflows

vy T

Local Files History

B 127-check-the-model
a 123-we-need-...ge-the-model

Local Branch Query Tools Window Help

LemonTree.PCS.Demo | +

¥ Y

Push Start

&

Pull v

To ¢x

Cherry-Pick Revert

&

Integrate Finish
All branches

origin [ P127-check-the-model added bild
Changes in Branch
origin [ main

v

no basjh
fdf
cdx

g
new test

119-demo

update
fixed commandline?
neww action
Added kismod demo
Added Ifs for .eapx
123-we-need-to-change-the-model (#124)...
? origin E123-we-need-to-change-thc-model Changed the model added a new section for publishing

All Branches + Tags

Reflog
) Command succeeded.

mnaoe AL 1] - nSE ™ (L B la o " b L.
Kismod.yml
= USES. dULIUNS/LNECKUULEVE
with:
1fs: true

fetch-depth: 0

- name: Run Kismod Check Tool
1d: modelcheck
run: |

echo "starting validation”
&"c:\kismod\KISMod.Console.exe” "${{env.ModelName}}"
type “summary.md”

echo "finished validation with SLASTEXITCODE™

\ §

Wednesday 14:14 A ~ommit 0123f3cd
e by danielsiegl, 2022-06-22 14:04
Wednesday 14:04

Nednesday 14:05

/ednesday 14: Merge branch ‘ddd’

Nednesday 13:

/fednesday 13:356

/ednesday 13

lednesday 13: Changed files

Jednesday 13:4 .github/workflows/Kismod.yml
/ednesday 13:¢

/ednesday 13:40

Wednesday 13:28

2022-06-02 15:04

022-06-02 15:03

-1~2 Unified Side by Side
= USES: dLLIUMS; LNECKUULEVZ
with:

1fs: true
fetch-depth: 0

- name: Run Kismod Check Tool
1d: modelcheck
run: |
echo "starting validation”
&"c:\kismod\KISMod.Console. exe"
type "summary.md”

echo "finished kiamod with SLASTEXITCODE™

"${{env.ModelName}}" .

O X
v
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 changed by danielsiegl - Pull Rec: X + N — X

&« Cc O @ github.com/LieberLieber/LemonTree.Automation.Workflows/pull/159 Q v v *» 0O Q

LL ) LieberLieber/Lemo... ) dolthub/dolt: Dolt -... e Dashboard - Prolab... ) Pull requests - Liebe... @ Ubersicht [Jenkins] @ Eventbrite — Bestell...  4bes Create a composite... »

changed #159
danielsiegl wants to merge 1 commit into main from 152-test-von-github L[,j

." github-actions ' bot commented 15 days ago Contributor | () -+

Review Session file

I Open

|E| Lock conversation

« No merge conflicts in model

Install LemonTree 3.3+ to open the Review Session file,

." github-actions | bot  commented 13 days ago Contributor | (2) «++

New commit on target branch
Review Session file
3 Please resolve merge conflicts in model first

Install LemonTree 3.3+ to open the Review Session file.

Add more commits by pushing to the 158-test-von-github branch on LieberLieber/LemonTree. Automation.Workflows.

o Some checks were not successful Hide all checks

1 failing and 2 successful checks

x SysML valdiation by IncQuery Labs / SysMLValidation (push) Failing after 2m — SysMLValidation Details
v O Publish Review Session / PublishReviewSession (pull_request_target) Successful in 2m Details
v . Update Review Session Files for Pull Requests on base commit / build (push) Successful in 14s Details
7AW This branch has conflicts that must be resolved el @niifas

Use the web editor or the command line to resolve conflicts.

oS =)
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LemonTree

Impacted Elements [3/3] v 0 Conflicted Details A - LemonTree.Automation Workflows-PR-159-1b6... (@Y B - LemonTree.Automation.Workflows-PR-159-1b6... ()
_ - || walns validauwil \Ul_! - ]
QY v 5 Daniel Validation 2 (3) &5 Daniel Validation 2 (2)
Block with Ports oA ®B 4 «block» Block with Ports (1) 4
g MyPort (1) Q
Block6 eA oB =
1 Daniel Validation oA o8B «block» Blocks (1) -
Diagrams Daniel Validation 2:LogicalDiagram
coa a ¢ & U coa a ¢ &
[Fackage] Daniel Valldation [Package] Danlel Vallidation 7
1 ok Feo=m Elock with Forts L] siockace
Impacted Diagrams [1 /1] £ 1 Conflicted 3 .-
B * = ..“b
Qy v el P
Ertg Daniel Validation 2 eA @B v T e
Properties [unnamed]:Comment Modified | Set = Al
Modified Unmodified
4 Element Properties 4
Preview C’ Preview o
Notes are important Notes are important
This is a change of the notes.
A Flement Metadata 1 0 A

LemonTree ready
07:56

= m

DEU
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 Create Summary_testmd by varr X == v — X

&« C (O @& github.com/Lieberlieber/LemonTree.PCS.Demo/pull/129 Q v v *» 0O Q

) Full requests - Liebe... @ Ubersicht [Jenkins] @ Eventbrite — Bestell...  4bes Create a composite...

»

LL ) LieberLieber/Lemo... ) dolthub/dolt: Dolt -... e Dashboard - Prolab...

11 Create Summary_test.md #129
i vambi wants to merge 4 commits into main from vambi-patch-1 L[,j

." github-actions | bot commented 5 days ago « edited by danielsiegl « @ --- e |1itia] e Optimized

Cohesion

ModelQuality checker

Model-Name = Metric-Name = Metric-Intial Metric-Optimized

V1 Cohesion 5 @
V1 Coupling 3 2
W1 Modelquality 1.67 3 Modelquality Coupling

Add more commits by pushing to the vambi-patch-1 branch on Lieberlieber/LemonTree.PCS.Demo.

Hide all checks

0 Some checks were not successful

1 failing and 2 successful checks

x ConsistencyCheck / ConsistencyCheck (push) Failing after 1Tm — ConsistencyCheck Details
v . Kismod Model Check / ModelReadinessCheck (push) Successful in 30s Details
Details

v O LemonTree Model Readiness Check / ModelReadinessCheck (push) Successful in 47s

This branch has no conflicts with the base branch
Merging can be performed automatically.

Squash and merge = You can also open this in GitHub Desktop or view command line instructions.
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 changed by danielsiegl - Pull Rec: X + N — X

& Cc O @ github.com/LieberLieber/LemonTree.Automation.Workflows/pull/159 Q v w *» 0O Q :
LL ) LieberLieber/Lemo... ) dolthub/dolt: Dolt -... e Dashboard - Prolab... ) Pull requests - Liebe... @ Ubersicht [Jenkins] @ Eventbrite — Bestell...  4bes Create a composite... »
changed #159 “
1 danielsiegl wants to merge 1 commit into main from 152-test-von-github L[,j
No one—assign yourself
." github-actions bot  commented 15 days ago Contributor | (Z) +-+
Labels @
Validation results None et
¢ Compartment URL ea-index:/root-element-oid/bc525e3609b08f9bc4b46336d2156272aTe2e6b6c866c4d502a20aae 18224113 Projects E@i
* Results: None yet
Severi Element Message
v 9 Milestone @3
93FDCOAT-80F5-46fe-AE2C- o miles
ERROR { Ports of Blocks are not allowed to be connected. Ne milestone
D1CASF468274}
T E {15354505-BBB5-477d-A51E- Port is connected to another one, but it does not have an Development e
FDDF75D44FAZ} interface. Successfully merging this pull request may close these
issues.
{5860AA13-3F78-4ce5-992B- Port is connectad to another one, but it does not have an
WARNING . None yet
S5FC78788DB7D} interface. e
e {E433C166-C5C1-49e4-A052- - ctor d ; T Notif c
onnector does not connect only Ports. ificati omize
ES3AF3F71FFA} Y otifications ustomiz
b‘l Unsubscribe
{BEASAD3E-5491-4252-A007-
WARNING F2042806A997} Connector does not connect only Ports. You're receiving notifications because you authored the
thread.
WARNING {454E5514-B1E1-40e2-B035-F8409217F1B1} Connector does not connect only Ports.
{(ED3CACAS-2BB4-4b51-B28C- 1 participant
WARNING Connector does not connect only Ports.
D470B0O5275AF}
ﬁ Lock conversation
." github-actions | bot commented 15 days ago Contributor | () «--
b
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