


PI-Data AG

Established 1991

Mobile Software stands for

- Automobile - The industry of our most important customers

- Mobile Devices - App development sice 2000 — much longer
than the word “app” exists

- Mobile Minded - We are meeting IT challenges and creating
innovative solutions.

SysLand Toolbox — The UML Toolbox by PI-Data

- g years of concentrated Enterprise Architect expertise at
Daimler AG

- Big number of users: 6 functional safety projects and 4 model-
ling projects at Daimler AG

- PI-Data is bridge between users

- High tool quality by large number of users

Philosophy

- Listen to customer and identify its needs

- Use existing standards whenever useful

- Develop and optimze tools based on real life projects

Why SysLand

SysLand Toolbox advantages Further parts of SysLand
- Simplifies working with Enterprise Architect - Modelling methodology for functional networks
- Partially hides complexity of modelling - UML Profile

- More efficient working (less clicks)

- Interfaces to DOORS and Excel

- Powerful features are based on UML standard api (enables
easy migration to another UML-Tool - Rhapsody already in
work)

What is SysLand Toolbox ?

- Java application with JavaFX user interface

- Started by an EXE file, then launches Enterprise Architect

- Works like another toolbox for Enterprise Architect

- Installation does not require administrative rights

- Needs actual Java 8 Runtime, at least 1.8_121 (may be placed
on disk without installation)




SysLand development process

No license costs

Each customer or project

- benefits from development of all other customers

- provides features developed for him to all other customers
- is required to finance development of new features

Process for adding new features to SysLand

- Conceptual design together with PI-Data

- Specifiaction in PI-Data’s ticketing system (YouTrack), visible to
all customers

- PI-Data coordinates new features with needs of other projects

- PI-Data cares about the master plan for SysLand and organizes
user meetings

- After effort estimation by PI-Data the customer can order the
feature

Development process

- Agile development in 14-day sprints

- Releases based on customer needs, typically every 3to 6
sprints

- Ticketing system (YouTrack) is used for error reports and
feature requests




SysLand-Toolbox overview

Modelling helpers
- Replace many click by a single one
- Care about consistency when creating multiple dependent

elements
i ype Ec 4 & Model
Navigation aids - | Multiple AsiL ggit 4 [H] Test
Search and repl ' ' 415 Toolbor
earch and replace by e
D!= Check ASIL Level
bt Create Activities from Opergt;
perations
Layout helpers i N DI Create Signais rom g
- Arrange pins on same level - b!g Fix Parameter Stereotypes
_ . 4! [ Update ActivityParameters
Inputs on the left, outputs on the right 51 Sigret
- Arrange pins/parameters to have same distance g i e J 1! Function-1
17 Function-2
\ 14 £ Function-3
Modell checks : p1E3 Function-4
£ L ] 3 4[5 Functional-Block
- Care about adherence of modelling rules S — 4! @ «Functional-Blocks Functional-Block
[ 8
|1 ® aFunction-Invocations Function-1
|1 @ sFunction-Invocations Function-2
Import/Export T b @ sFunction-Invocations Function-3
— Excel » Param [t ® sFunction-nvocation= Function-4
- DOORS

Voluminous help documents



Toolbox in context of functional safety

Hazard Analysis A Enterprise Architect with SysLand Toolbox

& Safety Concept in EA

e.g. medini analyze

DOORS

component list

system list

project specific components




General features 1 | 4

Search and Replace

‘ Search and Replace

PSearch Swing: [ seprch and replace

- General

- Rename Element

Multiple Edit
| - Stereotype
- ASIL (TaggedValue)

Create Package from Template
Unlock SubTree

Speed Test

Replace Stnng:

Selext Elements to rename (CTRL-Chick for Multiselect)i

ResultList a

Select Element in EA | ‘ Rename selected Elements  Save as v i

Mescage Search and Replace - e : ]

s S50 s tionens
o—b Reptace S0 (New Name )
%
Hement Type Element Name: Element Parent Message
e = P N
ResultList b Requirement New Name Package: Searchand Replace | RENAMED

Dhagram New Name

U — x

Pockege Seschand Replece | RENAMED

Select ElementinEA | | Rename selected Elements | | Seveas cov | | Close

% 5
| R




General features 2 | 4

e P ies Dial
= ” roperties Dialog
- Propites e
| Properties Dialog > b T v/| Always on top [ I} g Auto-Update
Requirements Dwecpon: n .
- Information about selected Element Conatrsets e Name: | Functional-Block I
Saenarios 4
_ . i Relwed :
Auto-Update when EA selection changes » :::‘ N Alias: | |
O+ e x Stereotype: | Functional-Block |
Genent T, b S X |
> Frinan -y O—> || oatatype: | gignal x I
nmm Dwscpon: n - 3%
e Cfged Vom t: Notes
) Related
o) Waplcty  Lowerbourd: Lorem ipsum dolor sit amet, consetetur sadipscing
s elitr, sed diam nonumy eirmod tempor invidunt ut
Ll 8ox Dckoutes S5 Semem labore et dolore magna aliquyam erat, sed diam
[ Mukphety s Ordered [ Bncesiion voluptua,
A Actiity: Punctional-lock x
& Properties
m M’m: Funchanal-Podk =]
Paramneters
= Rules fwa Froposed -
:omhm BIU&-[SiEl»5elQ ™ |
oRMraIng. - .
L= | | | | - : —:
Pl Ao . Sender/Receiver |
Links. Complasly  Lagy - | | ]
— " Direction Element Name Datatype |
Nwrwon. w |
Phase jr}
Package Properties Didlog
Cosed | 22000017 1142 Kein Content in Tabelle
Maodind. 18.12.2017 142:00
Main
[[ox ][ sotmcon || Oheratrm | [ ate |




General features

3|4

| Meta Model Check

message column

Element has Unsupported Ubject Type 'Note'

Function-2 ActionFin direction does not fit stereotype
Function-4 ActionFin direction does not fit sterectype

Element has Unsupported Object Type 'Note’

Furw tinn-4 Parameter has classifier that is neither a Signal nor a Class nor an Intedace
Functional Block Parameter has clasaifier that 15 nesther a Signal nor a Class nor an Interface
Function-2 Parameter has classifier that is neither a Signal nor a Clazs nor an Interface
Functional-Block Parameter has classifier that is neither a Signal nor a Class nor an Interface

no preload for Connector Type 'Aggregation’
Skippeed Connes tor [Ohje Fluw): sow e inconmedt
Skipped Connector [UbjectHowl: target incorrect
Skipped Connector [ObjectFow): target incomect

Skipped Connector [Objectflow]: source incomrect

‘ Select Element in Project Browser | Select Element in Diagram I Save as .oov |




General features 4 | 4

\ PlantUML integration

Diageam Type: | o0
et ([ Reger
|[ heplace | epiacea |
@startuml

Alice -»> Bob: hurhenrtication Reguest

alt successful case

Bob -» Rlice:! Jurhentication Reocepred

:N_ﬂhenln:atlon Hequest ;
elge some kind of failure

1
i
L
]

Bob -» Rlice: Authencticarion Fallure —m—l/ [ Seanenoailiin]) i
loop 1000 times :‘ Authentication Accepted |

|

1

]

1

|

Rlice -»> Bob: DNS Arrack

|isome Wil of failur ]

Rlice -» Log : Log artack end ) EAutIlun!i:uliorl Failure
]

else Another type of failure loop /(1000 times]

[
Bob -»> Rlice:! Please repeat 1 DNS Antack

ana | Log attack end i
Benduml I 1
1
]
]

|' rtyne of failurc]

| Flease repeat

e
ot

L

Kein Content in Tabelle

Edit {Lock Dia.. Save || Prevew || Createmissing | (V) Render preview aut.




Activity Diagram 1 | 2

Create Actions and Activties

- Create Action » CallBehaviorAction incl. Activity

- Create Grouping Activity » Replace Group of Actions by CallBehaviorAction
- Create Activity from Action

- Create Activities from Operations

Activity Parameters
- Add incoming/outgoing
- Set Direction

- Create outer Parameters
- Fix Pins

Layout

- ActivityParameters
- ActionPins

Create Connectors
- Connect matching Pins of Actions
- Connect Parameters and matching ActionPins

@

before using the Layout functions

MESRT 7, Funclional-Block  x

S 0

) ez

) g 2

after using the Layout functions




Activity Diagram 2 | 2

Diagram Checks

- Check if types of connected ActionPins matches

EA Bug workarounds

- Fix Parameters

Parameters
- Update ActivityParameters

- Add incoming/outgoing Parameter

Delete Element incl. dependent Elements

- Action, Activity, ActionPin, ActivityParameter, Signal

et |
Selected Element: Signal_X2
Select El to delete (CTRL-Click for Multiselect):
e e e B Delete Element - 00000O0O0O0O= =
[Class Signals Signal X2 {AA2B4CE]
-H T |C1 D |Sig1d_x2 !BDMF Selected Element: Function-1
-|| = = = . Select Elements to delete (CTRL-Click for Multiselect):
== GEasThErd | | | —
ActivityParameter Classifier: Signal X2 Signal X2 BBIB6C2] Clement Type | Dlement Parent OementName  Identifier Message
b |N:Iivily Function-1 Function-1 {ABETDO10-8205-.. The Selected Element
-“ Action Functional-Block | {659B06CE-EE904..
.” ActivityParameter Function-1 Signal_X2 {BE33DCID-48BA-..
] ActionPin Classifier: Signal X2 {BDBBF277-B861-...
=” ActivityParameter Function-1 Signal X {53314760-74ED-4...

ActionPin Classifier: Signal X {BOE1796B-1E02-4...

Select Elementin EA | | Del

Select Elementin EA | | Delete selected Elements | | Saveas.csv | | Close |



Functional-Network 1| 4

\ Graphical development of functional safety

- More overview in EA compared to DOORS
— DOORS-Links can be created in EA
- Creation of functional network:

- Function

- Allocation on components

- Signal flow

- Grouping functions, e.g. for each control unit

Extra view for each safety goal

- Hide not relevant functions

- Feature for transferring changes on master network to clones
- Write safety requirements and assign them to functions

- Write acceptance criterias

- Write verifications criterias

Hame:
Package: 22 Functional Network
Version: 1.0

Author:  rudete

72 Puncnmeal Network

sFunctios-imocations
Vorgabe ermitten

“Drefaablardordenang

Functional Network

Mame:  Anfordenangen koodinienen
Package: Anforderangen koodinienen




Functional-Network 2 | 4

Create/Update Functional-Network
- Clone from Master
\ - Update Clone from Master

lg }“hl

page



Functional-Network 3 | 4

\ Model Checks
- 1Function @ 1 Component

- 1 Component @ x Requirements

1 Safety-Goal Q x Acceptance-Criterias
- x Safety-Requirements e 1 Safety-Goal
- x Verification-Criterias e 1 Safety-Requirement

1 Safety-Requirement @ x Verification-Criterias
- 1 Safety-Requirement Q x Actions/Activities

- Safety-Goal @ ASIL

- Safety-Goal @) Valid ASIL

- Safety-Requirement @ ASIL

- Safety-Requirement @) Valid ASIL

- Safety-Requirement’s ASIL e Safety-Goal’s ASIL
— Activity’s ASIL 9 Safety-Requirement’s ASIL

- Signal Q ActivityParameter

- ActivityParameter Q Signal

various Model Checks <

Check

Categary Available Checks Status } Funetion (1 .> 1) Cam_.

|| pctivity Each Function has exactly one Comp.. Function (1 +> 1) Com.,
Requir Each Camp Safety-Require... function (1 +» 1) Com..,
Requirements  Each Safety Goal has an Acceptance .., Function {1 -» 1) Com.,
Reguirements  Each Safety Requirement & sssigned.. Function (1 +3 1) Cem..,
Requirements  Each Verification Critenia is assigned . Funetion (1 -» 1) Com._.
Requirements  Each Safety Requirement has a Verifi., Function (1 -> 1) Com.,
Requirements  Each Safety Requirement is assigned. Function (1 -» 1) Com...
i Each Safety & assigned.. Function i1 -» 1) Com..,
ASHL Each Satety Goal has an ASIL asngned Function (1 +> 1) Com.,
ASIL Each Safety Goal has avalid ASIL assi.. Funetion (1 -» 1) Cam_,
ASIL Each Safety Requirement has an ASL., Function (1 - > 1) Com.,
AR Each Safety Requirement has 3 valid _ Function (1 -» 1) Cam...
ASIL Each Safety Requirement has the sa. Function {1 -> 1) Com..,
ASIL Each Actraty and Action has a highe .. Function (1 +» 1) Com..,
ASIL Each Activity and Acticn has highest .. Funetion (1 -» 1) Cam_,
Segnals Each Signal is used as Classifier of a.. Funstion (1 «» 1) Com.,
N onis o eyt e | fcion 1 1) om..
Function (1 -> 1) Com..,

Function 1 +> 1) Com..,

| Fumetion (1 > 11 Cam...

Source
Betivityd
Activityd
Activity?
Clonefunctionl
Activityl
Activitys
Function-1
Activityl
Masterfunctionl
Activityd
Betivityd
Function-2
Activatyl
Activity?
Activityd
Funetion-3
Activity2
Activityd
Function-4
Activity2
Artivite]

Source Parent
Activity has a higher or._.
Activity has a higher gr..,
Activity has a higher or..
Function has exactly o..
Safety 8.

message column

Error

has na Campanent ass.
has no Component ass...
has no Component ass...
has no Companent ass...

Activity has a highes ar_.
Function-1

Funchion has exactly o..
Function has exactly o..

Activity hes 8 higher or..

Ativity has a higher ae_.

Function2

Actiity has a higher or..

has no Comp: asv.
has na Campanent ass..
has no Component ass...
has no Companent ass...
has no Compaonent a55...
has no Component ass...
has no Campanent ass..
has no Component ass...
has no Camponent ass...

Activity has a higher or.. has no Component ass...
Safety Rey 5.~ has no Comp b 8ss...
Funetion 3 has no Campanent ass...
Safety Requi 5. has no Component ass..
Safiety Requi is.-  has no Comp LI,
Function-4 has no Companent ast...

Bctivity has highest &5..,
Safery Reauirement is..

has no Component ass...

has nn Camannent ass..

v

Select Element in Project Browser | Save as.csv




Functional-Network 4 | 4

| Check ASIL Level
- Check invalid ASIL
- Check unplausible ASIL

Check invalid ASIL

et et | Clackinaid AL

Select Elemd

| [ Run cheek |
1 1
Source Source Parent Error Target Target Parent
Deactivation of the vehicle Eaze mansuvening o chefined ASIL (ASIL X)
Aggregate Steerng Request  Ease mansuvenng o defined ASIL jundefined)

Check unplausible ASIL

I
42l swavel out

Third characterictic (Dritte KL.. driving program

Source Parent Error

ommeremy  RLGSLODIGRAAL
o ASIL assigned

Target

ASIL colouring per safety goal

ASIL A >> yellow (see @)
ASIL B »> orange (see @)
ASIL C>> purple (see @)

Mumw: 33 Functional Natwors 3001

ASIL D >> red (see @)
ASIL QM >> mint (see @)
ASIL n.a. >> not applicable/faded (see @ED)

Functional Network SG-01

Target Parent |

Diagram

Select




Other Diagrams

Component Diagram

1|4

‘ - Layout » Component Interfaces

before using the Layout functions

<@ Component Diagram  x

martace o r—
\ A 47
b -
N -
X
LAY
o \
-1 N ooam
- e Interface_A3
o e 3
&’— )
A
IntimtacEIa A2 X
whaws
— “SW-Moduies a] ___________ --‘E))_
-on.r._.“""ﬁ-- == e X
Interface_c7 “
N\
X
\
A
O
Imertace vz

after using the Layout functions

lhﬂl- SJ

O ===z == m 5>
interface_x2 Interface Xz
—Or - - zz- -5 >—
interface_v2 Interface_¥2
._<}_-______-_.>)_
Intarface_2 Intarface_72
._o___-__._-_._.>)_.
Interface_A2 Intesrface_A2
—O-----=—--->>—
intarfacs_82 Intarface_E2
O - -—->2
Intarface_r2 Intertare_a3

e O

Madule 4 s:]

P
Interface_C2 Interface_C2
—O

interface_v2




Other Diagrams 2 | 4

Requirements
[~ Reauirements o 1 | | o | o
- Show related Requirements — ; ; ; —Y - ; [ -

hm@@  Pocage 404

———

| !

ASILB e function within p_RAS_TTS_ms it
« an emor in signal TVC Health' s datected OR
= an eror in signal ‘vehicle velocity’ is detected OR
« @n ormor in signal ‘RAS stooring demand IVG'

is detected in dynamic driving situations.

Select Element in EA | Save as.cov | Close




Other Diagrams 3 | 4

Requirements
- Requirements Editor 7 Fundtion-1 %

‘ - Show related Requirements

aFunctione
Function-1

leading DDE_COMMON_DISTAD_DYNAMIC

Project Browser

= -Function= Fundion-1
4 g Model
Fl Test
a5 Tovlbox
+ 5 Diagrams
A [ Propect Browser
A" [ Show Reloted Requirements
o—> 1 [ «Safety-Informations DOC_FUSi 13483
0—»;! 7 <Headings (0 COMMON_DESTAB_VNAMIC
I 1 Ll «Headings BRS

pt [ «Headings RAS
b ! [7 abeadings External systems

Traceability

Reguirerments for Funclion-1

! ﬂ:mut T“u: Eement Parcnt | Hement Name | Identifier | Message - |
Requirement Show Related Requirements  DDC_COMMOM_DESTAB... [ASFCOCEA-BICO-4007-A..
. Requircment Show Related Requirements  F DDC_FuSi 5516 (1909490E E445 4acf B1.. FO13
ResultList ESP oft
Requirement Show Related Requirements  DDC_FuSi- 13489 {DB7399ES-CABE-41953-A.. Depending on the cooperation model with the contractor, ..

| Select Element in EA | Save as .5V




Other Diagrams

Signals

\ - Create Signals from Attributes

4|4

(Project Baowser » 0 x
= Montpe -+
4 & Modd
b [ Templates
a4 [ Test
! [ Toatba
11 (21 Diagrams
A1 [Ey Progect Browser
¢ [0 General
a5 Coone
a5 Creme Signals fromn Antrnates

A1 5] sstnacts otf Backchannel t

4! et ot e before Signal generation Attributes

Dialogue

w Sedi
: E:H‘. —|.Enl 1: Featurer
g Attitutes.

Pick Spochi (]
Foise

b1 0 Chects Ootntods | Hame Tyt Stope eseatype
b !EW @V | b SN Pt
b1 71 DOCRS New Aftribuse
4 (SN} Notgs
Cortawert

BIUS-IEIE|&*%%/Q

Projest Browier vax
= s -+
A G Medel
b [ Templates
4 [ Test
FH =A™
p 1 £ Diagrams
a5 Project Browser
b ! (7] General
4 [ Crome
B after Signal generation
a1 ] ot eut_ypes .
4t [ wstrusts ot Backchannel s g 8 Attributes
A ded Dialogue
ELS?I“_ -: & st Backonanned t: Features
bt £ Detete Atributes
bt £ Functionat-eswort | | Opesations '::m 32 :: g
Bt Chacks 1 % _;_
b 1 2] Smpont/Erport
1o £ COORS | S U R — |
—— T
[
Propeny
Const ™
i i Attributes
Sl __ fae Dialogue
Scope Stereotyoe
Puic
4 Mtribute (vales) Motgs
Contarenent =
— e = BT U&-EE 2SR
Fropeey
Conat ™
[ Fese
Oeetred Urien Faise
(1] [
Waphoty m
Faise



@ SytemmodKiL FAPS_2036_10.17. convermed - Eterpiiss Architect )
§ﬂl DI VIPW  PROJECT PACKAGE DRAGRAM  FLEMENT TOOLS AMALTER EXTENSIONS WINDOW HELP
SO » / » 1P Sywemmodel » Furkdonsle Wikiemen » Telaysieme » ESH » nd Packags
Import/Export 1 |1 et = — —
BaEH % @-@-+4 @ @oatrage x
& g FAPS Systemmodell -
B 8] Funktonale Wirkketten i o
2 Enterprise Architect )
| 25.,,,,.,,." o @ Aoba 1Lt DOORS view -
& - | i "S8A Subzystem Conbent o —
EXPOft "L Start Fie Ut Veew Inat Usk Anahsis Tatle Tocls Discwrsions User Changebanagemens belp.
. ) . & G- Hew Fie P& | w2 | g3 IFum [ esgalg
- Insert/Update single Diagram in DOORS ® G Opentile View rhate seataten e o] | 4 ii (BT AL | @O
. . e B Server Connect & SAA_Subaywen_Contert * |[sewcain [ r0 Dbt Tyod Srtmeaisrsinngan 3| bordimnganan *
- FuSi Requirements to Excel o e Sl Lo
; ; ] - ——- - 15M —— .
| - Fusi Requirements to DOORS - g TSt Mol 7 15335
— Nodes to Excel . 5‘ - Recent ——rr——— l
) c G s ——— 4
- State Machine to DOORS —— 1 ] ESM R T ——
~ SW-Modules/SW-Blocks to DOORS 4 - ——— (e - [T .
o ) - - e — ::_-_-._ —_—
(] D S g g — SR - e e ——
B ) o e — — e — :::—-———.: - -
Import L) ——— - —— et || || D -
B D e —— S— - - e e — -
- Signals from Excel (k-Matrix) . S -— ——— - O ol | || B L ]
- —— g gp— e e — - | ey e e m—— e e S m—
- Components from DOORS B L) o —— - - ——t———
L) e — - — S —————
- i B - -— . S —— —————
Requirements from DOORS 2 B - — T
[ e e —— . ———
: E ——— - ':.- - —
Navigation e s 2 y - e —
- Find Diagram/Element in DOORS —_———==
- v pasna—
- Find DOORS Object in EA e —— — — ol 8 _____

Create FuSi SourcelD
Inserted diagram.

Tnserted as object heading after eurvent DOORS obji
Inserted as object heading after current DOORS oby
Inserted activities notes below cument DOORS objec
Inserted a5 object heading after current DOORS obj

n i - - Inserted activities nates below eurrent COCRS abjec

[ DOORS-Export ResultList_J S ——
ivie Inserted activities notes below cument COORS objec

Inserted a5 obyect heading after current DOORS oby
Inserted activities notes below current COORS objec
Inserted a5 object heading sfter current DODRS oby.
Inserted activities notes below current DOORS objec
Inserted as obyect heading after current DOORS oby

Inearted activities notes halow rument DOORS nhiae
puiin




Contact

PI-Data AG
Peter Rudolph
Finkenweg 20
71134 Aidlingen
Germany

phone  +49 (0)700 74 328 224

mobile +49 (0)151 17 405 937

fax +49 (0)7056 92 294
peter.rudolph@pi-data.de
www.pi—-data.de

Jrt Pl-Data AG



