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Komplexitat
Aufgaben im Projektgeschaft

Teil der Vorlesug
Software und Systementwicklung Projektmanagement in der Praxis

www.thomasarends.de




Was ist Komplexitat?

Der deutsche Wortschatz von 1600 bis heute.

Startseite Woérterbuch Komplexitat — Schreibung, Synonyme, Beispiele

Seitenanfang KompleXitat, die

Thesaurus
Grammatik Substantiv (Femininum) - Genitiv Singular: Komplexitédt - Nominativ Plural: Komplexitédten

Typische Verbindungen Worttrennung Kom-ple-xi-tat
Grundform 2 komplex
Wortbildung ~ mit >Komplexitatc als Erstglied: .~ Komplexitatsgrad ...2 weitere

Thesaurus www.openthesaurus.de (11/2022)

Synonymgruppe
Komplexitat - # Komplexitatsgrad - » Kompliziertheit

Synonymgruppe
Komplexitat - » Komplexitatsgrad - » Unubersichtlichkeit - ~Vielschichtigkeit

o Kom-plexitat

/kompleksi'te:t, Komplexitat/

Substantiv, feminin [die] BILDUNGSSPRACHLICH

Vielschichtigkeit; das Ineinander vieler Merkmale
"die Komplexitat der gesellschaftlichen Verhaltnisse, des menschlichen Charakters"

www.thomasarends.de




Was ist kompliziert?

kompliziert

schwierig; verwickelt; [aus vielen
Einzelheiten bestehend und daher]
schwer zu durchschauen und zu
handhaben

Ich habe es nicht verstanden

Image by ErikaWWittlieb from Pixabay

www.thomasarends.de



https://pixabay.com/users/erikawittlieb-427626/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=534103
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=534103

Komplexitat endet

Sobald man verstanden hat, um
was es geht.

Wenn Ihnen jemand erzahlt, dass
etwas Kompliziert oder Komplex ist,
hat er es selbst nicht verstanden.

Image by Steve Buissinne from Pixabay

www.thomasarends.de



https://pixabay.com/users/stevepb-282134/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1619740
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1619740

BEAUFTRAGEN SIE NIE

JEMANDEN, DER DAS
PROBLEM VERURSACHT MIT
DER LOSUNG




Explosionsmodell Auto

www.thomasarends.dec




Dimension

Von A wie Auspuff bis Z wie Zylinderkopfdichtung:
Ein durchschnittlicher Pkw besteht heute aus bis zu

10 000

einzelnen Tellen.

Je nach Grolde und Ausstattung des Fahrzeugs konnen es
auch mehr sein.

Als Projektleiter, mussen Sie die Komplexitat
aufheben, in dem Sie Verstehen und Andere zum
Verstehen bringen, ansonsten konnen Sie nicht

Jfliegen”




Leiterplatte Steuergerat

Image by Bruno from Pixabay

www.thomasarends.de



https://pixabay.com/users/bru-no-1161770/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4393375
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4393375

100.000.000 Lines of Code im Auto

A Modern Car Runs on 100 Million
Lines of Code — but Who Will Write
Them in the Future?

Porsche AG - Follow
®a.  Published in #NextLevelGermanEngineering - 5 minread - Dec 10,2021

T

Ve Q2 e 0

Software is increasingly becoming the determining factor in automotive
development. Marius Mihailovici, Managing Director of Porsche Engineering
Romania, looks into the future of software development and explains why the job

of a programmer could change completely over the next 20 years.

https:/ /medium.com/ next-level-german-engineering,/ porsche-future-of-code-526eb3de3bbe

www.thomasarends.de




Was kommt zur “Normalen Arbeit“ hinzu?
Rechts und Normvorgaben

www.thomasarends.de




Uberblick Qualititsnormen SW & HW EE c.conn

Als ware der Kunde allein schon nicht genug

Automotive
Automotive SPICE®, VDA, I1ISO 21448, 1SO 26262

Industrie
ISO 61508

Luftfahrt

DO 178-C, DO 254

Medizin

ISO 13485, ISO 62304, VDI 5702 M-SPICE®
Military

MIL-STD...

Finanzamt
AO, GoBD, IDW




Prozesse — damit es so funktioniert wie gewollt

Sligeraigie




Was ist ein Prozess?

Starten Eingang Anruf
Verandern Manipulation Hausbau

Stoppen Ausgang Haus

Es ist wie eine Urlaubsreise
Jede noch so kleine Aktivitat funktioniert so




,Die Flughohe“ — die Komplexitat (oder auch nicht)

TN

Der Stadtplaner / Der Kunde
Bau mir eine Siedlung mit 40 EFH's

Stra Benbau Typische Flughdhe der
Prozessberschreibungen

Ka nal |Sat| on Des Verstehens
Der Architekt

EFH - 120 m2 — 2 Bader, 1 WZ

Der Maurer
Ziegel, Lange, Breite, Hohe

Unmengen Arbeit - deshalb macht
man das nicht?

Sie mussen exzellenter Beobachter sein




Manifesto for Agile Software Development

Manifesto for Agile Software Development

We are uncovering better ways of developing

software by doing it and helping others do it. Da Ste ht niCht:
Through this work we have come to value: (e| ne Prozesse
Individuals and interactions over processes and tools . :
Working software over comprehensive documentation Keine Dokumentation

Customer collaboration over contract negotiation Keine Verhandlung
Responding to change over following a plan Keine Planung

That is, while there is value in the items on
the right, we value the items on the left more.

Kent Beck James Grenning Robert C. Martin
Mike Beedle Jim Highsmith Steve Mellor
Arie van Bennekum Andrew Hunt Ken Schwaber

Alistair Cockburn Ron Jeffries Jeff Sutherland
Ward Cunningham Jon Kern Dave Thomas

. . . https://www.golem.de/news/20-jahre-agiles-
Martin Fowler Brian Marick P ¢ J g

manifest-die-gescheiterte-rebellion-2108-
158822.html




Der Automotive
Entwicklungsprozess Software only

Sehr entspannt
6 Prozesse

Software Engineering Process Group (SWE)

S-oftwarzRe :J%rements SWE.6
e Software Qualification Test
Analysis

SWE.2 SWE.5
Software Architectural Software Integration and
Design Integration Test

SWE.3
Software Detailed Design
and Unit Construction

Gibt es jemanden der glaubt, dass ist zu viel?




Das Prozesshaus (vba*Pam 3.1) bei Software only

System Engineering Process Group (SYS)

SYS.1 MAN.3
Requirements Elicitation Project Management

Software Engineering Process Group (SWE)

SWE.1
s SWE.6
Softwar::ae'egilsremems Software Qualification Test

SWE.2 SWE.5
Software Architectural Software Integration and
Design Integration Test

PWES SWE.4

Software Detailed Design A S
Sl 1M nsabarate Software Unit Verification

Supporting Process Group (SUP)

SUP.1
Quality Assurance

SUP.8 SUP.9 SUP.10
Configuration Problem Resolution Change Request
Management Management Management

Primary Life Cycle Processes [ Organizational Life Cycle Processes ] Supporting Life Cycle Processes




Das ASPICE® Prozesshaus(3.1)

Acquisition Process System Engineering Process Group (SYS) Management Process
Group (ACQ) Group (MAN)
ACQ.3 SYS.1 MAN.3
Contract Agreement Requirements Elicitation Project Management
ACQLA System SRZSLﬁ'ements SYS.5 MAN.5
Supplier Monitoring Y Anacllysis System Qualification Test Risk Management

SYS.3 SYS.4
ACQ.11 . " MAN.6
. » System Architectural System Integration and
Technical Requirements Design Integration Test Measurement
ACQ12
Lega';"d Administrative Software Engineering Process Group (SWE)
equirements
SWE.1
ACQ.13 . SWE.6
Project Requirements Software Requ.irements Software Qualification Test
Analysis
SWE.2 SWE.5
Requeg(f:g.f}rzposals Software Ar;hitectural Software Intggration and
Design Integration Test
Reuse Process Group
SWE.3
ACQ.15 - - SWE.4
Supplier Qualification Software Detailed Design Software Unit Verification (REU)
and Unit Construction
REU.2
Reuse Program
Supply Process Group Supporting Process Group (SUP) Management
(SPL)
SPL.1 SUP.1 SUP.2 SUP.4 SUP.7 Process Improvement
Supplier Tendering Quality Assurance Verification Joint Review Documentation Process Group (PIM)
SUP.8 SUP.9 SUP.10
p DdSPIEZI Configuration Problem Resolution Change Request P ’TIM'S
roduct Release Management Management Management rocess improvement
Primary Life Cycle Processes Organizational Life Cycle Processes Supporting Life Cycle Processes

www.automotivespice.com - kostenfrei verfiigbar



http://www.automotivespice.com/

Das ASPICE® Prozesshaus(4.0)

Supporting Process Group System Engineering Process Group (SYS) Validation Process Management Process
Group (VAL) Group (MAN)

BEF) SYS.1
MAN.3

SUP.1 Requirements Elicitation VAL.1
Validation Project Management

Quality Assurance SYS.2

System Requirements SYS'.S. : MAN.5
SUP3 A System Verification .
conﬁgur.aﬁon y Risk Management
Management

SYS.3 SYS.4

System Architectural System Integration and MAN.6
Design Integration Verification ;
Measurement

SUP.9
Problem Resolution Software Engineering Process Group (SWE)

Management SWE.1
. SWE.6 HWE.1 HWE.4

Software Requirements S
SUP.10 Anal?/sis Software Verification HW Requirements Verification against PIM.3
Analysis HW Requirements Process Improvement

Hardware Engineering Process Group (HWE)
Process Improvement
Process Group (PIM)

Change Request
Management
8 SWE.2 SWE.5

SUP.11 Software Architectural Software Component Verification HWE.2 HWE.3

. i Design and Integration Verification g Verification against Reuse Process Group
Machine Learning Data HW Design : (REV)

Management HW Design

SWE.3 SWE.4 REU.2

Management of Products

Software Detailed Design 2 Tl
and Unit Constrisctan Software Unit Verification for Roiise

Machine Learning Engineering Process Group (MLE) Acquisition Process Supply Process Group
MLE.1 MLE.2 MLE.3 MLE.4 Group (ACQ) (SPL)

Machine Learning Machine Learning Machine Learning Machine Learning ACQ.4 SPL.2
Requirements Analysis Architecture Training Model Testing Supplier Monitoring Product Release

‘ Supporting Lifecycle Processes

‘ | Organizational Lifecycle Processes ‘

Primary Lifecycle Processes

Figure 2 — Automotive SPICE process reference model - Overview

www.thomasarends.de




COBIT Standard

wird u.a. vom IDW als Standard angesprochen

m EDMO
IT

Governance

m APO02

IT Strategy

m MEAO1

Performance
Measurement

@# EDMO02

Business
Value

@# APO06

Cost and
Budget
Management

@# APO10

Vendor
Management

IT Management & Governance Framework

a‘ APOO1
IT

Management
and Policies

w APO04

Innovation
APO08
EDMO5

Stakeholder
Relations

ﬂ BAIO8

Knowledge
Management

@# EDMO04

Cost
Optimization

INFO~TECH

“ APOO7

Human

Resources
Management
SN ITRGOT _ﬁ APO03
T
Enterprise
Organizational
Design Architecture
SN 1TRGO2 .ﬁ APO09
Leadership, Sarvice
Culture and Management
Values
.t ITRGO3 .t APOT1
Manage .
Quality
Servi
c at;;; — Management

R

Availability
and Capacity
Management

Ry

Asset
Management

B psso

Operations
Management

BAIO4

BAIOS

COBITg

BAIO6

AR

Change
Management

AR

Configuration
Management

B osso2

Service
Desk

BAIT0

IDW = Institut der Wirtschaftsprifer

DSS05

Ta

Security
Management

EDMO3
Uﬂ APO12

Risk
Management

R

Release
Management

B Dssos

Incident and
Problem
Management

BAIO7

Uﬂ APO13

Security
Strategy

(’ DSS06
MEA02

Business
Process
Controls and
Internal Audit

Gﬂ MEA03

External
Compliance

Ta

Business
Continuity

Ta

Disaster
Recovery
Planning

DSS04

DSS04

3& ITRGO4

Application
Portfolio
Management

&

Enterprise
Application

Selection &
Implementation
&

Application
Development
Throughput

&

Application

Development
Quality

d} ITRGOS

Application
Maintenance

BAIO3

BAIO3

BAIO7

Q BAIOS

Organizational
Change
Management

ITRGO6

e

Business
Intelligence
and Reporting

e

Data
Architecture

e

Data
Quality

ITRGO7

ITRGO8

Q APO05

Portfolio
Management

Q BAIOT

Project
Management

Q BAIO2

Requirements
Gathering

45 Prozesse

Ich gehe davon
aus, dass Sie
jetzt bereits
keine Lust mehr
haben, aber es
wird noch besser
©


https://www.infotech.com/browse/management-and-governance

Process Attributes Ca pa b i I ity Le\le I S

5.1 Process innovation C M M I
5.2 Continuous optimization
Optimizing

Capability Levels

4.1 Process measurement

4.2 Process control

Predictable

Established < 3.1 Process definition

3.2 Process deployment

Managed ' :
Y 2.1 Performance management S pl E @
Performed

\ 2.2 Work product management
Incomplete 1.1 Process performance

Quelle:
https./ /www.researchgate.net/figure,/Capability-dimensions-of-ISCHEC-15504-2_fig5_314501408

Software Process Improvement and Capability Determination

Standard der ISO zum Durchfihren von Bewertungen [Assessments)
von Unternehmensprozessen, ursprunglich mit dem Schwerpunkt auf der Softwareentwicklung.

Ein Student hat es umgesetzt - Configuration Management der ASPICE im Bereich DevOps bei
einem sehr bekannten grofRen Deutschen Softwareunternehmen



https://de.wikipedia.org/wiki/ISO
https://de.wikipedia.org/wiki/Wirkungsanalyse
https://de.wikipedia.org/wiki/Gesch%C3%A4ftsprozess
https://de.wikipedia.org/wiki/Softwareentwicklung

[+] [+] [+] [+] [+] [+] [+]
AGR.1Acquisition AGR.2 Supply N ) - -
PRO.1 Project planning  PRO.2 Project assessment PRO.3 Decision PRO.4 Risk management PRO.5 Configuration PRO.6 Information PRO.7 Measurement SUP.1 Software xx

and control management management management Organizational documentation

G o i B , , ) (T SPICE®

AGR.1.AAcquisition AGR.2A Supplier tendering 7 e, e emSe— i S e T PITTessak = = s e S I

preparation 7

‘ ENG.1 Stakeholder

; it ENG.8 Software ENG.9 Software operation
AGR.2B Contract requirements definition acceptance support ! i ‘

SUP.2 Software
‘ configuration
management

AGR.1B Supplier selection

agreement
‘ ‘ SUP.3 Software quality
assurance
‘ ENG.2 System ENG.6 Systems ENG.7 Software ENG.9A Operational use ‘
AGR.1.C Agreement AGR.2C Product/service requirements analysis qualification testing installation
monitoring delivery and support |
‘ ‘ SUP.4 Software
E verification
+
‘ [+] ENG.98B Customer support |
ENG.3 System ENG.5 System integration ‘
AGR.1D Acquirer AGR.3 Contract change architectural design
acceptance management ‘ ‘
SUP.5 Software validation
Agreement Processes ENG.10 Software

‘ ENG.4 Software maintenance ‘

implementation

) SYSTEM LEVEL [ SUP.6 Software review
ORG.1 Life cycle model ORG.4 Human resource
management management ‘ i | ‘
‘ - ‘ ‘ SUP.7 Software audit
ORG. 1A Process ORG.4A Skill development DEV.1 (Software |HW..) DEV.6 (S‘oftv.'ars‘:)
establishment ‘ requirements analysis qualification testing ‘ ‘
‘ E ‘ ‘ SUP.8 Software problem
‘ resolution
ORG.1B Process ORG.4B Skill acquisition DEV.2 (Software) DEV.5 (Software)
assessment and provision ‘ architectural deswn integration ‘ ‘
‘ Support Processes(SUP)
| | - | |
O_RGAIC Process ORG.4C Knowledge DEV.3 (Software) detailed DEV.4.A Static Testing |
improvement management ‘ design ‘
.
| 000 Overview Processhouse
‘ ‘ REU.1 Domain engineering
‘ DEV.4 (Software) Autor:
ORG.2 Infrastructure ORG.5 Quality ‘ o eomsbucdontt Version: 1.0 ‘
management management Beschreibung: 15504-5 Processhoude induding
2 : Domain SPECIFIC CSCRTEDUNE: pplementary processes
DEVELOPMENT
‘ (SW,HW,ME,...) ‘

ORG.3 Project portfolio ORG.6 Organizational (IS S S—E—— i — — B — — M 4 —— 1 — 5 o— R — ] o— ) S— 33 o — =y REU.2 Riuse asset
management alignment managementTechnica management
‘ | Processes(ENG) ‘
‘ QNT.1 Quantitative QNT.2 Quantitative AGR.2D Product release AGR.2E Product/service SUR.9 [Software, Hardware
ORG.7 Organization process improvement performance management (subprocess) acceptance support Mechanic ....] change ‘

management L (subprocess) request management
= . - — S —_— —_— — —_— —_ — —_— —— — — - — —_ — — REU.3 Reuse program
Organlzgtmnal Project Supplementary managementSoftware
enabling Processes process definitions

REUSE MANAGEMENT



Ist das jetzt alles Komplex oder Kompliziert

.

.

Image by Gino Crescoli from Pixabay www.thomasarends.de



https://pixabay.com/users/absolutvision-6158753/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2648236
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2648236

MaRschneidern erlaubt nicht nur in SPICE®




Prozess und Aktivitdt - Komplexitat Zerlegen (Decompose)
Von ,High Fly* zum Detail

N:1 C : Ergebnis
- A e WorkFros

Wenn das Work Product ,zu Grof3®, dann
muss man Dekomponieren = Aufsplitten

Ergebnis

Aktivitat Ziel / Work Product

Aktivitat
Zusammenbau

Ziel / \WWork Product

www.thomasarends.de




Beispiel anhand der Automotive SPICE®

www.thomasarends.de




Das ASPICE® Prozesshaus(4.0)

Supporting Process Group System Engineering Process Group (SYS) Validation Process Management Process
Group (VAL) Group (MAN)

BEF) SYS.1
MAN.3

SUP.1 Requirements Elicitation VAL.1
Validation Project Management

Quality Assurance SYS.2

System Requirements SYS'.S. : MAN.5
SUP3 A System Verification .
conﬁgur.aﬁon y Risk Management
Management

SYS.3 SYS.4

System Architectural System Integration and MAN.6
Design Integration Verification ;
Measurement

SUP.9
Problem Resolution Software Engineering Process Group (SWE)

Management SWE.1
. SWE.6 HWE.1 HWE.4

Software Requirements S
SUP.10 Anal?/sis Software Verification HW Requirements Verification against PIM.3
Analysis HW Requirements Process Improvement

Hardware Engineering Process Group (HWE)
Process Improvement
Process Group (PIM)

Change Request
Management
8 SWE.2 SWE.5

SUP.11 Software Architectural Software Component Verification HWE.2 HWE.3

. i Design and Integration Verification g Verification against Reuse Process Group
Machine Learning Data HW Design : (REV)

Management HW Design

SWE.3 SWE.4 REU.2

Management of Products

Software Detailed Design 2 Tl
and Unit Constrisctan Software Unit Verification for Roiise

Machine Learning Engineering Process Group (MLE) Acquisition Process Supply Process Group
MLE.1 MLE.2 MLE.3 MLE.4 Group (ACQ) (SPL)

Machine Learning Machine Learning Machine Learning Machine Learning ACQ.4 SPL.2
Requirements Analysis Architecture Training Model Testing Supplier Monitoring Product Release

‘ Supporting Lifecycle Processes

‘ | Organizational Lifecycle Processes ‘

Primary Lifecycle Processes

Figure 2 — Automotive SPICE process reference model - Overview

www.thomasarends.de




Zoom in auf die Software Requirements Analyse

4.4.1. SWE.1|Software Requirements Analysis

Process ID

Software Requirements Analysis

Process purpose

The purpose is to establish a structured and analyzed set of software requirements consistent
with the system requirements, and the system architecture.

Process outcomes

Software requirements are specified.

Software requirements are structured and prioritized.

Software requirements are analyzed for correctness and technical feasibility.

The impact of software requirements on the operating environment is analyzed.
Consistency and bidirectional traceability are established between software requirements
and system requirements.

Consistency and bidirectional traceability are established between software requirements
and system architecture.

The software requirements are agreed and communicated to all affected parties.

Base practices

SWE.1.BP1: Specify software requirements. Use the system requirements and the system
architecture to identify and document the functional and non-functional requirements for the
software according to defined characteristics for requirements.

NOTE 1: Characteristics of requirements are defined in standards such as ISO IEEE 29148, ISO
26262-8:2018, or the INCOSE Guide for Writing Requirements.

Note 2: Examples for defined characteristics of requirements shared by technical standards are
verifiability ~(i.e. verification criteria being inherent in the requirements formulation),
unambiguity/comprehensibility, freedom from design and implementation, and not contradicting any
other requirement.

Note 3: In case of software-only development, the system requirements and the system architecture
refer to a given operating environment. In that case, stakeholder requirements can be used as the
basis for identifying the required functions and capabilities of the software.

Note 4: The hardware-software-interface (HSI) definition puts in context hardware and therefore is an
interface decision at the system design level (see SYS.3). If such a HSI exists, then it may provide
input to software requirements.

www.thomasarends.de




Zoom in auf das Work Product Software Requirements

SWE.1 Software Requirements Analysis

Qutcome 1
QOutcome 2

Output Information Items

700 Requrement x| X




Zoom in auf das Work Product Software Requirements

Name

Characteristics

Requirement

An expectation of functions and capabilities (e.g. nonfunctional

requirements), or one of its interfaces

- from a black-box perspective

- thatis verifiable, does not imply a design or implementation
decision, is unambiguous, and does not introduce contradictions to
other requirements.

A requirements statement that implies, or represents,|a design or
implementation decision is called “Design Constraint”.

Examples for requirements aspects at the system level are thermal
characteristics such as

- heat dissipation

- dimensions

- weight

- materials

Examples of aspects related to requirements about system interfaces
are

- connectors

- cables

- housing

Examples for requirements at the hardware level are
lifetime and mission profile, lifetime robustness
maximum price
storage and transportation requirements
functional behavior of analog or digital circuits and logic
quiescent current, voltage impulse responsiveness to crank, start-
stop, drop-out, load dump
temperature, maximum hardware heat dissipation
power consumption depending on the operating state such as
sleep-mode, start-up, reset conditions
frequencies, modulation, signal delays, filters, control loops
power-up and power-down sequences, accuracy and precision of
signal acquisition or signal processing time
computing resources such as memory space and CPU clock
tolerances
maximum abrasive wear and shearing forces for e.g. pins or
soldering joints
requirements resulting from lessons learned
safety related requirements derived from the technical safety
concept

www.thomasarends.de




Traceability

Schnittstellen identifizieren

Siehe auch “Interactions” im Agilen Manifest




Traceability & Konsistenz
Key for Survival

Riickverfolgbarkeit

bezeichnet in der System- und Softwareentwicklung

die Zuordenbarkeit von Anforderungen zu beliebigen Artefakten
tiber den gesamten Entwicklungsprozess und ist

Teill des Anforderungsmanagements.

Riickverfolgbarkeit ist speziell bei der Entwicklung sicherheitskritischer
/compliancekritischer Systeme relevant, wo Normen und Richtlinien ...

die Erfassung von Requirements Traceability fordern, um damit nachweisen zu
kénnen,

Es ist das vorher angegebene ,,Decompose”




Traceability & Konsistenz Software Only

I bidirectional traceability
I consistency

Stakeholder
requirements

SYS.2 BP6
SYS.2 BP7

SWE.1 BP6 gl Software qualification
: SWE.6 BP6 - =
SWE.1 BP7 Software requirements | test specification

SWE.6 BP5 Software qualification

SWE.2 BP7 test results
SWE2BP8 SWE.5.BP7
SWE.5 BP8 Software integration
Software architecture (< o test specification
|| s WES BPT | Software integration
SWE.3.BP5 test results
SWE.3 BP6
SWE.3 BPS SWE.4 BP5
SWE.3 BP6
SWE.3 BP5 ' “"w::l::“““’ EE2BPE 1 ynit test specification [——=tBP2 51 ynit test results
SWE.3 BP6
Software units & > Static verification
SWE.4 BP5 results

To affected work products
Change requests €
SUP.10 BP8

- To affected work products

Auszug aus der Automotive SPICE®




Traceability

I bidirectional traceability
I consistency

Stakeholder
requirements

A
SYS.2 BP6
"SYS-Z BP7 SYS.5 BP5 System qualification
SYS.5 BP6 test specification
System requirements |« > ——————— —
SYS.5BP5 .| System qualification
4 kSYS 3 BPS - = test results
SYS.3 BP7
A 4 SYS.4 BP7 System integration
SYS.4 BP8 ificati
System architecture | _ R test specification SYs.4 BPT
N < » | Test cases |||( . > System integration
SWE.1 BP6 test results
VSWE'1 BP7 SWE.6 BP5 —
SWE.1 BP6 ) SWE.6 BP6 Software qt‘xallfufatlon
SWE.1 BP7 Software requirements [« > test specification
A || SWE.6 BP5 _| Software qualification
SWE.2 BP7 i ” test results
A VSWE'Z BP8 SWE.5.BP7
SWE.5 BP8 Software integration

Software architecture |

\ 4

test specification

A | SWE.S5 BP7 > Software integration
SWE.3.BP5 test results

SWE.3 BP6

SWE.3 BP5 \ 4 SWE.4 BP5

SWE.3 BP6 i
SWE.3 BP5 Softw::i(gi:taﬂed < SWE.4 BPS P»| Unit test specification [« SWEABPS > Unit test results
SWE.3 BP6

. P - Static verification
Software units < >
SWE.4 BP5 results

To affected work products
Change requests < >

SUP.10 BP8




Systementwicklung Automotive SPICE®

System level

Domain level

SYS : System engineering VDA scope as part of Automotive SPICE 3.1 PRM/PAM
SWE : Software engineering

HWE : Hardware engineering
MEE : Mechanical engineering by VDA nor part of Automotive SPICE PRM/PAM

Examplary processes for other domains, neither developed

Figure D.1 — The "Plug-in" concept




Umsetzung der GoBD
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Umsetzung GOBD in einem POS

Beispiel Kasse typisches Vorgehen

Epic

L Nutzer Dokumentation DE
User
Story

Bugs

. Betrachtung / Umsetzung der Rechtsvorgaben

« GOBD

- HGB

« AO

- |DW 880

. Betrachtung / Umsetzung von Standards

» relevante spezifische Branchen- und
Industriestandards mit IT-Bezug

» COBIT (Control Objectives for Information and
Related Technology)

=> I1SO 15504 SPICE®

. Prozesse und Umsetzung

Riskomanagement
Freigabeprozess
Entwicklungsprozess
Anforderungsprozess

Problem Management Prozess
Anderungsprozess

. Dokumentation

* Technische Dokumentation

« Allgemeine Beschreibung

» Betriebsdokumentation

» Verfahrensdokumentation inklusive
IKS (Internes Kontroll System) und
Risikomanagement §25A KWG

www.thomasarends.de




Actions to be Done

IKS erstellen — interne (IT) Freigabe— Review und Freigabe der GF
Konzepte erstellen

Umsatzsteuerberechnung
Berechtigungskonzept
Kassieranweisung
Kassennachschau
Ausfall TzSE
Archiverierungsvorgaben
Preisanderung
Warenannahme
Bestandsverfugbarkeit
Testkonzept

Testfalle




Normen sind meist so geschrieben, dass man




Komplexitat auflosen: Wie man Normen liest

Z SOCIAL
= S REFORM
= SAFETY PENALTIES =
o LAWMAKER II.LOQr

FOLLOW

Wie kann ich das, was man da schreibt verwenden, um BESSER zu werden

www.thomasarends.de



Purpose — SYS.1 Requirements Elicitation

Der Zweck des Anforderungserhebungsprozesses
besteht darin, die sich entwickelnden Bedurfnisse und
Anforderungen der Stakeholder wéhrend des gesamten
Lebenszyklus des Produkts und/oder der Dienstleistung
zu erfassen, zu verarbeiten und zu verfolgen, um eine
Anforderungsbasis zu schaffen, die als Grundlage fur die
Definition der bendtigten Arbeitsprodukte dient.




Process outcomes : Ergebnisse

. eine kontinuierliche Kommunikation mit den Stakeholdern wird aufgebaut
2. die vereinbarten Stakeholder-Anforderungen werden definiert und als Grundlage

herangezogen

. Es wird ein Anderungsmechanismus eingerichtet, um Anderungen der
Stakeholder-Anforderungen zu bewerten und in die Basisanforderungen
einzubeziehen, wenn sich die Bedurfnisse der Stakeholder &ndern;

. ein Mechanismus zur kontinuierlichen Uberwachung der Stakeholder-
Bedurfnisse eingerichtet wird;

. es wird ein Mechanismus eingerichtet, der sicherstellt, dass die Kunden den
Status und die Bearbeitung ihrer Anfragen leicht feststellen kbnnen; und

. Anderungen, die sich aus dem technologischen Wandel und den verénderten
Anforderungen der Interessengruppen ergeben, werden ermittelt, die damit
verbundenen Risiken bewertet und ihre Auswirkungen gesteuert.




Wie wird das Ergebnis wiedergespiegelt

08-19 Risk management plan
08-20 Risk mitigation plan
13-04 Communication record
3-19 Review record

9-01 Analysis report
7-03 Stakeholder Requirements

1
13-21 Change control record
1
1




Inhalt ,,17-03 Stakeholder Requirements*

Zweck/Ziele definiert
Enthalt Probleme/Anforderungen aus (Vertrags-)Prufungen
|dentifiziert alle:

Zeitplan/Einschrankungen
Erforderliche Merkmale und funktionale Eigenschaften

Notwendige Leistungserwagungen/Einschrankungen
Notwendige interne/externe Schnittstellenerwagungen/Einschrankungen

Erforderliche Systemeigenschaften/Einschrankungen
Human-Engineering-Erwagungen/Einschrankungen
Sicherheits-Erwagungen/Einschrankungen
Umwelt-Erwagungen/Einschrankungen
Betriebserwagungen/Einschrankungen
Wartungs-Erwagungen/Einschrankungen
Installations-Erwagungen/Einschrankungen
Support-Erwagungen/Einschrankungen
Konstruktionseinschrankungen
Sicherheits-/Zuverlassigkeits -Erwagungen/Einschrankungen
- Qualitatsanforderungen/Erwartungen




Was passiert, wenn Sie nicht das nicht tun?

lhre Wegweiser sind
nicht beschriftet

lhre Entscheidungen
sind falsch.




Einflussfaktoren: Start gemaR Flugplan

FACTORS AFFECTING ON-TIME PERFORMANCE

BY KELLY JAMIESON, MA

CABIN CREW

AIRCRAFT
MAINTENANC!
PERSONNEL

RAMP CREW

LOAD
PLANNER!

AIR TRAFFIC
CONTROL
CUSTOMS

IMMIGRATION

IRPORT
ECURITY

COMPLICATIONS

INBOUND

AIRCRAFT
AVAILABLE

AIRCRAFT IS
AIRWORTHY

AIRCRAFT
GROOMED

WATER AND
WASTE

PEOPLE SERVICED

AIRCRAFT
CATERED

AIRCRAFT

AIRCRAFT
LOADED

READINESS

AIRCRAFT
FUELED

TECH-

NOLOGY
INTERNAL

AIRLINE IT

PROGRAMMING
EXTERNAL EXCHANGE
EXTERNAL EXCHANGE

misc AIRLINE IT

AIRPORT
INFRA-
STRUCTURE

WEATHER /
STORMS

CAPACITY |

EFFICIENCY LOCAL

COMPLICATIONS

SNOW
MANAGEMENT COMPLICATIONS
oPS ELSEWHERE

COMPLICATIONS
ELSEWHERE

DEICING FACILITY
OPERATIONS

LOCAL
CONSTRUCTION

AIRPORT OPS.
PERSONNEL

FLIGHT

comms.

FUNCTIONING
PROPERLY

OTHER
AIRPORTS
LINKED TO THIS
SYSTEM

AIR TRAFFIC
CONTROL

LOCAL

COMPLICATIONS

COMPLICATIONS
ELSEWHERE

© 2022 KELLY JAMIESO

OR DISTRIBUTI RMISSION
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Verstehen der Situation

Wenn man nicht weil}, wie
etwas beschaffen sein sollte,
kann man nicht ohne
Weiteres unlogische Punkte
(Daten) in ihr erkennen, was
man auch als ideale Szene
oder Situation bezeichnen
konnte.

Wenn man die ideale Szene
oder Situation nicht kennt, ist
es unwahrscheinlich, dass
man nicht-ideale Punkte darin
entdeckt.

Schauen Sie auf das
Verstehen unserer Vorfahren:
Ist das bei uns anders?

www.thomasarends.de




Man kann schon mal Verruckt werden

Ignorance

Wenn Sie erleben, wie weit weg
,das Management / die
Projektleitung / die Politik” von
dem tatsachlichen Geschehen
Ist, kann man schon mal das
Gefuhl bekommen Verruckt zu
werden

www.thomasarends.de




Ihr Job als Projektleiter.... Abgesehen von Anderem

Wenn ein Mitarbeiter keine Vorstellung davon hat, wie eine reale

(Projekt)Organisation ablaufen sollte, dann Ubersieht er offensichtliche
Schwachstellen.

Sie mussen das Puzzle |6sen UND Andere zum Verstehen bringen

www.thomasarends.de




=pacs

Auch wenn es Verruckt scheint

Sie mussen die Kommunikation ans Laufen bekommen. (Vorlesung
Kommunikation)

www.thomasarends.de




Vielen Dank

Thomas Arends
Schillerstr. 12/1,
73249 Wernau

Tel D - Mob | +49 176 42682164
Tel D - FeN | +49 7153 750 9918

thomasarends.de
otsm.thomasarends.de
Seq.ist
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