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QOutline

»  WHAT is happening and WHY is this important?
»  WHAT can | do about it?

» HOWdoldoit(and dont doit)?

»  WHAT will be the results?
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SYSTEMS & LIFECYCLE PERSPECTIVE
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Stage Stage Stage I Support Stages Stage
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Transitional or interim support phase
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WHAT is happening and WHY is

this important?
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Market trends

Global

competition

Speed of

innovation

Available
24/7/3ka

Legal
requirements

The Business
Context

Integration

® grganisational
» technical

Technology
development
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Increasing pressure to ...
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Decisions - in an increasingly complex
environment, the effect is difficult to predict
O Syntell : S—



What can You do about it?
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O

Managing complex systems ...

» Jystems thinking
» lnderstand the real problem
» lnderstand the cause and effect

» Jystems Engineering
» [efine a balanced solution to meet stakeholder” s needs and requirements
» Establish traceability between need and solution

» Asset Management
» Managing your physical assets over time to maximize benefits

) Syntell ‘
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Systems Thinking

Definition of a ‘System'™
» A systemis a group of interacting, interrelated, and interdependent
components that form a complex and unified whole

Systems have several defining characteristics ™

» Every system has a purpose within a larger system

» Al of a system's parts must be present for the system to carry out its
purpose optimally.

» A system's parts must be arranged in a specific way for the system to
carry out its purpose.

» Jystems change in response to feedback.

» Mystems maintain their stability by making adjustments based on feedback.

* Extracted from: https://thesystemsthinker.com/
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Systems Engineering

Interdisciplinary approach governing the total technical and managerial effort
required to transform a set of customer needs, expectations, and constraints

into a solution and to support that solution throughout its life.
(IS0/1EC/IEEE 2010)

ISO/IEC 15288 Processes

Enterprise
Processes Project

Processes R <
Management Process o o e
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Prepare a the REQUIREMENT

REQUIREMENT
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e
Oie
Qual\%%‘\ggggemem Decision Making Verification Process
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Agreement Risk Managemert
Processes Process Validation Process
Acquisition Process Configuration Operation Process

OUTPUT

INPUT Mgmnt Process

_ Mgmnt Process Disposal Pracess

Decisions
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User Requirements
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User

Requirements System
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System System
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Assemble Parts
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SE and I1SO 15288 Key Concepts

Definitions
»  Systems of Interest and Enabling Systems
»  System and System element

»  Systems comprise Hardware, Software and "Humanware”, aka
Cyber-Physical Systems (CPS) - 15288 puts SW in a system
context

Building Blocks
»  Processes (30 to be tailored)
» Life Cycle Model (sample stages illustrated in 2002 version)

[teration »

Use

»  Project Centric View
»  Recursive Utilization
a [terative Utilization
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SE - establish traceability

a fFrom Need to Solution

STRATEGIC ANALYSES SUPPORT
FACILITATION AND MODELING SUPPORT
CONFIGURATION AND CHANGEMANAGEMENT

REQUIREMENTS
MODEL

ARCHITECTLRE
MODEL

N\ THINGS

«—>
T
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Architecture Framework NAF 4.0

» [irid approach (compare Zachmann / TOGAF)
» Provides "Roadmap” views

Enterprise

Logical
Resources
Deployed

Architecture

Syntell

"Roadmaps”

Programme

Ex E2 Es Ea Es E7 E

Ep
Capability Enterprise Capability Standard Effects Performance Planning Capability
Taxonomy Vision Dependencies Processes Parameters Assumptions Phasing
NAV-2, NCV-2 NCV-1 NCV-4 NCV-6 NCV-1 NCV-3
AV-2 5t-2 Stb-1 Sti-d St-6 StV-1 Sti3
S1 S3 Sa Ss Se 57 Sk Sp
Service Service Service Service States Service Service I/F Service Pelic Service
Taxonomy Interfaces Functions Interactions Parameters Delivery
NAV-2, NSOV-1 NSOV-2 NSOW-3 NSOV-4b NSOV-4c NSOV-2 NSOV-40
AV-2, 50V-1 s0v-2 SOV-5 SOV-4b SOV-4c s0v-2 SOV-4a
L1 L2 L3 L4 Ls Le L7 Lk Lp
Node Types Logical Node Logical Logical States Logical Logical Data Logical Lines of
Scenario Interactions Activities Sequence Model Constraints Development
NAV-2 NQV-2 NOV-2, NOV-3 NOV-5 NOV-6b NOV-6¢ NSV-1Ta NOV-6a NPV-2
A2 ov-2 OV-2,0-3 oV-5 OV-6b Ov-6¢ ov-7 OV-6a Acv-2
L4-R4 (NSV-5)
R1 Rz R3 Ra Rs Re Rz Rl Rp
Resource Resource Resource Resource Resource Resource Physical Data Resource Configuration
Types Structure Connectivity Functions States Sequence Model Constraints Management
NAV-2, NSV-9 NOV-4,NSV-1 NSV-2, NSV-6 NSy NSV-10b NSV-10¢ NSV-11b NSV-10a NSV-8
AV:2,5V-9 OV-4, 5V-1 SV-2, 5V-6 Si4 SV-10b SV-10¢ sv-11 Sv-10a Sv-g
D1 D2 Dp
Master Data Deployed Deployment
Resources Schedule
NAV-2 NCV-5, NOV-4 NCV-S
A2 Stut5, OVd St5
An Az A3 A4 As As A7 As Ap
Meta-Data Architecture Architecture Methodology =~ Architecture Architecture Architecture Standards Architecture
Definitions Products Correspondance Used Status Versions Meta-Data Plan
NAV-3 15042010 NAFCh3 NAV-1 NAV-1 NAV-1/3 NTV-1/2
AV-1722 A1 A1 A1 V1,2

2!
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(Physical) Asset Management

Culture and Leadership

Stakeholders
A4

Business Management

Needs
Analysis

Systems Engineering Acquisition Operations &
Demand non asset solution Maintenance
LU

Concept

. Validation
asset solution

Needs Concept Specification Support { Integrated

b Operations
Solution Exploration ( Analysis | Support Ui

Maintenance

iy Createand
Demand § Dispose

Management

Requirements J Engineering _ < Process Process
Change § Change Audit Monitoring

Continuous Improvement Configuration Management

Asset Management Council AM Framewaork
Reference to IS0 55000 and 15288
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How do you do it?
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Model-based SE

Managing complex relationships requires simplification, i.e. modeling
Coming of age
Methods and tools exist

Acceptance suffered from bad implementations

» ... (numerous examples)
= and to do MBSE, you need first to do SE!

» Building a capability

» |smorethanatoal ..
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MBSE Capability Model

MBSE

Capability

Governance Orgams- Processes PIOCEE Information IT support
ation support
Wliiieln L|_ne . SE Methods Concepts and
Goals organisation Software
Management (& Tools) Terms
Strategy structure
Requirement Guides
Leadership Roles'ar}c_i' Engineering & Templates Models Dgta .
Responsib-ilities ; Repositories
Management Checklists
Mind set System .
(Top Mgmt Work practise Architecture & qu'ur(;?r:liﬁn & Data ﬁﬁfggﬁﬁég;
Buy-In) Design 9
Standards and Personnel & Verification and Eacilities
Policies Competence Validation
= urgent need
Product and = need to improve
. Configuration _
C\ Synte“ Management = OK
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Balancing the Capability with
Business Needs and Situation

O Syntell

MBSE Business Organisational Product
AllF Fact Factors Fact
Capability
Organis- Process .
.~ | | Processes Information IT support
ation support




Run the
N eed bLlleiness

Effect

Governance

Mind-set: Stod i att
definiera en tydlig
malbild i form av vilka
modeller som tas
fram for att mota
behov

Visioner och Mal:
Stotta argumentation
och samarbete med
Projekt X och Model-
Based Dev.

O Syntel

M BSE Business Organisational Product
H Factors Factors Factors
Capability
Orggnls- Processes PITOEEEE Information IT support
ation support

Roller & Ansvar: ning, mallar

Lopande me klistor
for kvalitets G GU[DE pa valda
modellen VCE MODELLIN er och
av, ta fram

Roller & Ans . r och mallar
Definiera nod pocument Overview ing
roller och reg duction

1 Introduc
agandeskap a 7 Referenced Documents e

modellen. 3 (Governance
4 Omamsauoﬂ
5 Process

ethod/ rules
(; I;i[lt’m—mmiom‘ model structure

Personal&Kom
: Definiera rolle
och lamplig

kompetensniva

X 1 Tool usage
el & f}g‘éﬁ%m 2 Model structure
Kompetens: Utb
de olika rollerna
extra kurser utan

detta kontrakt

Begrepp & termer:

Sammanstall
existerande

terminologi, synka

med gangse

IT-stod: Leda upplagg
for konfigurations-
ledning av modellen

etablerad terminologi
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Capability Tailoring Concepts

Organization's

MBSE
Business Factors MBSE Capability Devel Eapﬂhlkty '
Model evelopment Roadmap
Organisational : g“‘"’“!'ﬂ“FB * | earning
= lUrganization
Factors * Processes
= Process Support . I]efining
® |nformation
Product « IT support o
Factors = Piloting

* [mplementing
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. Noone succeed with a large and fast introduction of

MBSE for complex product deve\opment

. Al organizations report the need for 2 careful and well
planned change

v |dentify the need and what problem thatis expected 10 be F7
solved by working with models ol

v Planthe transition into MBSE careful
v Perform small steps and evaluate
v And always remember the original need and problem
. Provide time to develop methods in sync with

introduced change
. Prov'gie tirc;\e to increase competence pase in sync with Start smal
introduce change
and EVOLVE

WWW.'mcose.orglsymp2016

0 Syntell

30
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What You will win
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Improved business and systems mgmt

An improved map to navigate your
business from:

/)//;ﬁ‘/ A ,,/ 74 / 7 7779 ;/ // / / 77 7/’/ ;
. - . 20 PRIV, P e Y o ot 4 A8
» identify impact of change inyour ~~ Your Customer’s Needs?
T i
77 74 7 /,',/////,/ 7% / A/

2%
7 o /8 ¥ 77 ; Ja WY, 4
A 7 7 580,84,/ /A s A ,,;///,4:///
i 7 i 7, i e o B
market on your system 7 i 0 s 0 ap s 7 % %

i mi i
. . . The business model?, =~ 7~
» define the market mix of services 2 % 7 /:Z A
and |JPIJE|U[:tS ‘ Products or services?

@ ,/tjgsjouszes required? -

» understand impact of introducin /¥heresourcesrequiredarsr -~ ~ 7~ 7
P . i %f/////%;//// 275 547
new technology |

| What at hand? '~ When to invest?

» JStreamline your assets portfolio
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luestions?

Tom.Strandberg@syntell.se
Q
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