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SysML and MBSE is NOT your goal.
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[*ﬁﬂlﬂf*ﬂﬁbfb\é F|[SZHR#E] Referenced Standards
ISO/IEC 15288 : Systems Engineering - System Life Cycle Processes

* |EEE 1220 : IEEE Standard for Application and Management of the
Systems Engineering Process

* |SO/IEC/IEEE 42010 : System and software engineering -
Architectural Description

[REHANBRDERZBIT51EER] Must see information sources

* INCOSE SEBoK (Systems Engineering Body of Knowledge)
http://www.sebokwiki.org/
Systems Engineering| B89 A RHEIC DLW THOHEHRMNE R
EHLRSNTULVS,
More vocabulary description and more examples.
 INCOSE MBSE Wiki
http://www.omgwiki.org/MBSE
INCOSED MBSE InitiativedD =7 H A bk, 187 M INCOSE T MBSE B

HOEREHGENETTYyTO—FINTINS,
Many MBSE related presentatiofis froim INCOSE events (IS & IW). *
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3. Your engineering process and System Model
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5. Who should create a System Model in MBSE?
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6 What needs to be done to create and utilize a System Model in MBSE?
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1.Systems Engineering and Model



1. DATLAIIZFIVTEET I

1.Systems Engineering and MOdvl\/h at |S M BSE ?
MBSE& (X ?

o :H{ETESystems Engineering T&dH B -
« CNEETILZEHELOTITOELDIL,

* |tis Systems Engineering!
* Itis Systems Engineering done with Models.

* Systems Engineering M FELMBSEIL H Y TR,
e Systems EngineeringlZIX RKEL4DDEEND H S,
— AT LERET
— VAT LD ERRELE
— VRTLDATITL—3y
— DRTLRIVO=TII ) ER

* No Systems Engineering, No MBSE.
e <Reminder> There are four major activities in Systems Engineering
-System Design, System Analysis ‘afid'Vetification, System Integration, Control




1. DAFLRIV =TI TEET N
1.Systems Engineering and Model

1ISO 15288 (2015)[Z Kb
ATLDIATHADILE
EERRELIZV AT LA
AIVOZFIYI T DE
FE7O+ R

MBSE&IXTRABHIIZ (XN
5N TAtRAE{KEModel
Ve GERLEASH <Figure 4 from ISO 15288(2015)>
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Technical Process) & T

MDModeldERk. ;EB%1E
ITHITTIEGENZEIZE

N0

Every processes can be enhanced with
proper model(s).
It is not only the Technical Process.
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1. VATFLAIV =TI GEETI
1.Systems Engineering and Model

1SO 15288I=H1+5. T
Ot+X.7I9T74ET4.
2R /—FDEERE

ZAEDPIZ(X
JOtX
T7IT4ET«
RRY

NEEINTLS,

TNENTLCEAET
HZ&ET, MBSEIZEHLY
TETIWVEFEL>TIE %
B REMZERET
BIENTES,

To understand what model

need to do, you need to understand the-structure of the standard.

<Figure D.1 from ISO 15288(2015)>
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1, DATLAI =) IEETN
1. Systems Engineering and Model

|IEEE1220IC KB FHFEICHIT
BORTLARAIIO=T))
vH 7O+ X

1SO 15288k Y+, JE (V& B

(ARAT—Y)THOIR

TLXIDOZTYT D
JOERERLTLAN,

MBSE&IFC oD TOt <Figure 4 from IEEE 1220(2005)>
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Every processes can be enhanced with

proper model(s).
. . ©2015 Kane Ishibashi 10
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2. System Model in MBSE




2. MBSEIC&T22 ATLET IV

2.System|v|ode|inr\/\B/f\E/hat is model In\\MBSE?
MBSEIZHITHETILEIE?

o SRTLRARIVDOZTF)IT[ENER—X
(Document-Base) TREAMICEH SN TLND, OF
Y. ETILDNGESTOXERRICEOTUVARTLRIY
DT IEEXRITTES,

e Systems Engineering can be done DOCUMENT BASED!

+ XERRICBEDHOT . VRATLAIVDZT):
¥k R 75 ;EEN (Process, Activit Task SEPTZE) D %ﬁ’ﬁ’i’
S'Z#E'é‘éf*&bl_aﬂaiéhff

* Model is described to support systems engmeering activities.

. *T%t?’é/ZTAﬂ)system specifications (A Xw47),
des%g (§%51), analysis (534T), and verification (1R )

ISR AR EMELI-ET L.
(A Practical Guide to SysML)

* The system model includes system specifications, design, analysis, and |
verification information. (A Practical Guide to SysML)




2. MBSEIC&T22 ATLET IV

ovtem Mot ™ What is model in MBSE?
MBSEIZHITAHETILEIE?

S;EE
VAR N

 Descriptive Model, Analytical Model D {EL V5 [+
S ETIL SHETIL

== 4= > — == 4= > —
EETEKXETIL FETEXETIL
Proper use and mixture of Descriptive Model and Analytical Model is
important for effective model in MBSE.

©2015 Kane Ishibashi 13



2. MBSEICHI1D ATLET N
2. System Model in MIBSE

In many engineering domain, “mode
or executable model.

II)

is often only referring to “Analytical Model”

<Figure 18.2 from A Practical Guide to SysML>

A Practical Guide to SysML

[ETILICIEHRRGIEENH D, —RMICEEFEERGTETMBD (BT IILR—XFAH) &
EHNBBAIZIE. Analytical Model (P T ET L. EFHRETIL) DAHEBLTND
BEEMNFEAETHS, MBSEIZEITEHU AT LETILEIX. Descriptive Model (2 ET L
FEETRAETIL) ELAnalytical Model DB A ZE BTN ZE LR T TREEIN D,



2. MBSEICHTEDATLETII
2. System Model in MIBSE

Example of Geometric Model is a CAD model.
Example of Logical Model is a SysML model.

<Figure 18.2 from A Practical Guide to SysML>

eg EETHADATLETIL.IGE

Descriptive Model D) —E&R Tdd S Geometric Model & X FI Z IXCADD IRITTETILD ZE%EIE
9, F7=. Logical Model & IF I Z [XSysMLIZK A ER B PERRRGEEDZEEIET S
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2. MBSEICHI1D ATLET N
2. System Model in MIBSE

MBSEIZHEITAHAVATLETILEIE?

o XWRETBHLRXT LDsystem specifications (ARw47),
design (§%&1), analysis (434T), and verification (¥%3E) [ZF8
I HIEHAMEFELI=FT )L, (A Practical Guide to SysML)

* “The system model includes system specifications, design, analysis, and
verification information” (A Practical Guide to SysML)

o VATLETIVEIIREL AT L% Stakeholder Dk < k&
Z(concern)[ZEDNWTRNEGLRIRLI=-HKX TH S,
(Cole, B., C. Delp, and K. Donahue. 2010. "Piloting Model
Based Engineering Techniques for Spacecraft Concepts in
Early Formulation." California Institute of Technology,

Published by INCOSE. )

* “The pro osed value of Mode|-Based Systems Engineering (MBSE) is the ability
to describe the structure and behavior of an integrated system accordmg to the

concerns of stakeholders rather than as a collection of subsystems. “

DT, V3L —a EFETTEAEIZTHBEEITETILTIER

L T4y,
VAT LERZFRITRENGSZHANIEASOIETLETILTHS,




2. MBSEICHTEDATLETII
2. System Model in MIBSE

MBSEIZHIFTHAATLETILEIL?

— IR TN IRAE
o VATLDZATHAIILIZDLNT System Lifecycle

e RTFLDAVTHFARARC ’JL\’C(/ZTL\é:&teX[SO)F'aEHZF‘)

stem

e VRAFLDI—AH— ZIEOL\’C(/ZTAL' E“B@‘V"")HYU)

ys em Use Case

o VATLADENRIZDLNT
o VATLDWEREEYEDT —FTIFvIZTDOWNT
o VATLDHZIIZDOLNT
o VATLDFEIEIZDOLNT

System Analysis

System Verification

« FROBHDL—HE) T+

Systems EngineeringM#k R IEENZITO L T B LG LHIEE

System Requirement

System Architecture

Traceability of everything above

ANk



2. MBSEICHTEDATLETII
2. System Model in MIBSE

MBSEIZHIFTHAATLETILEIL?

KATBENGIHZEFERT (XITHD
—RMICRRBRINIAE oy be g00d 1o start from these. |
o VATLDTATHA)LIZDUNT system Lifecycle
¢« VRATLDIAVTEFARC ’JL\’C(/Z?'eﬁxg%eX[ﬂd)Faﬁﬁ)
« VATLDI—RY— ZL’JL\’C(/ZTAL'?FBO)‘VDUHQU)
System Use Case
¢ YARTLADZERIZONT System Requirement
« VATLOHEEEYEDTY —FTIFvITDONT
. URTFLDI=ONT System Architecture

o« VRATLDEFEIZDOWNT

System Analysis

System Verification
XXTIE*L’C%é‘”‘Z\’E t
nce.

U — You must have it regardless of your experi
Traceability of everything abov

- FEROBEHRDFL—HTE
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3. F'aﬁ%( BITAVATLETIL

3. Your engineering process and System Model




3. ARICHBITAATLEFTIV 3. Your engineering process and System Model

SPATLET I

MBYEIZHEITEH AT LETILIES If the System Model was build with proper

DEDKRIZ. HRRGTO=ZTYY MBSE approach it is possible to be a

JEEEAHBIZIESAIREETE S, information core for many engineering
activities.

<Figure 18.1 from A Practical Guide to SysML>

o A Practical Guide to SysML
©2015 Kane Ishibashi A Pract‘icallﬁﬁﬂmﬁsML 3rd E%ﬁtion



3. ARICHBITEAATFLEFTIV 3. Your engineering process and System Model
VAT LETIVERREIZE T AMDI DT T BEXR DR

Systems Model in MBSE will

be a core to connect

different engineering and

engineering management http://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:02-2013 incose _mbse workshop-
. . . . i ve modeled so what s next-oster.pdf

activities. This is supported

by PDM or PLM tools.

MBSEIZH (1B AT LETIV[EZ ORI DRI,
ERDOEFEIZHELNTIEPDM(product data
management){2PLM(product lifecycle
management)ICX ZbNEN L, FEIOOZT
) IF—D A MI B IR LI FIR R
T—ADNTELTHEEL . X DEH EEHE
THEFHLEITHERMNTRETH D,

<p5 from Lockheed Martin INCOSE IW 2013>

7
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AMBSEIZHBITAVATLETILDIXES

4. Often misunderstood things about System Model in MBSE

1. 3AT7 TS LITETILTIEAL !

1. A set of Diagrams is NOT a model!

2. EREEFREDERER

2. Elements and their relationships and dependencies.

3. EIGLAHMBEDERRBORER

3. Relationships and dependencies of different type elements.

4. EXFERIEFHE

4. Take layered approach not deep dive.

©2015 Kane Ishibashi 23



MBSEIZE T E AT LETIDEIER . FAT TS LIFETILTIHARL !
A Primer for Model-Based Systems Engineering 1. A set of Diagrams is NOT a model!
P34 FREZT  F ATV I LELKLT(SAEDTH, TNIFETILTIEHELY

Various graphical and textual views derived from the true
systems model are sometimes treatéd as if they were
themselves models. However, these are, at most,
viewable projections of the underlying model. That is,
they contain some subset of entities, attributes, and
relationships presented so that the engineer, reader, or
reviewer gains insight into a particular aspect or aspects
of the system design. Graphical or textual views, in
themselves, are not sufficient to constitute a model. They
are, rather, expressions of the model being represented.
To be a true model, the system model needs to manage
the depth, breadth, and associated boundary conditions
of the system. This is not possible with a view or even a
set of views. Views are a valuable tool for understanding,
analyzing, and communicating the model. Some sets of
views even offer a broad understanding of many system

aspects. But the views themselves are not a model.

http://www.vitechcorp.com/resources/mbse.shtml

<p34 from A Primer for Model-Based Systems Engineering>
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A Primer for Model-Based Systems Engineering



MBSEICEIFTEHATLETILDEER:
1547 TSLIFETILTIEREL ! 2. ERLEZRBOBR

1. A set of Diagramsis NOT a model!
2. Elements and their relationships and dependencies.

o [DRTLETILEESIEITL,

» REMICEIFA4T7 75 LEwmEITIEEL,
[ ATLDEREHFELETIVIEL. TDEXR
PEDURATLNNDEREEDFRICEARLT
NS ZEEASMNZLENSETILIZRIRET 5
E1TH B,

s COEEZRERLTERLZT H=HIZHTA
T ILZ%ZERT D, =13, “T)lxd)lj\]é"éﬂi’.
HIZHEAELHT CEREAT TS LDEE
ThHHEERD,

RICIIBRALGIEENAH D, EZR
. HEEE. Y. Flow Item, Y E =,

©2015 Kane Ishibashi 25
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MBSEIZHEITHAATLETILDZER 3. BLABHEOEZDERZ

3. Relationships and dependencies of different type elements.

<Figure 2.1 from A Practical Guide to SysML>

©2015 Kane Ishibashi . . 26
A Practical Guide to SysML



MBSEIZHEITHVATLAETILDZER 3. BLAEHEOEZDERE

3. Relationships and dependencies of different type elements.

<Figure 2.1 from

(’\

ctical Guide to SysML>
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MBSEIZHEITHVATLAETILDZER 3. BLAEHEOEZDERE

3. Relationships and dependencies of different type elements.

&

\V

<Figure 3.3 from A Practical Guide to SysML>

o%ﬂﬂ
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MBSEICE[FTAVATLETILOEE A 4. BRI

4. Take layered approach not deep dive.

http://www.vitechcorp.com/resources/mbse.shtml

TA T FATROERO AT LIV OZT) VY BR7T7a—FE DMBSE

<Figure 24 from A Primer for Model-Based Systems Engineering>

g;k \*ﬁ- VAT L Xn-l_ /ZTAo)*ﬁnIEt éIEEEH'U(V&V)Q&@/ZTAXI//—
TV DOETOCR . TOTAETA. RRIVED—D%F [T RTHMETKRHLET
MORIEVNSTITO—FEWMBEIE AT LEMEHMICERLTLKEIIHLTYATR
NERTHAHEEZD

©2015 Kane Ishibashi
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MBSEIZHITAVATLETILDEE A 4. BREREEHL

4. Take layered approach not deep dive.

nggﬁq#é\?aoa 9:
http://www.vitechcorp.com/resources/mbse.shtml

@%E’ 7

<Figure 24 from A Primer for Model-Based Systems Engineering>

WM ZETREICL ., SR T LZMEAICHEETT FAo ERLTIKIZIE, BRE
ZLoMYEHIEILGEAS, ERIDLIIZRTALREMELRET S T, RERIZEEHE
Lz EHLENANTHD,

SATLET LDV T—OBRITONTH, COKIGERAFICEIBAEEZ DS
b‘ig—@&éo ©2015 Kane Ishibashi

A Primer for Model-Based Systems Engineering
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5. MBSEIZEWTU R TLETILEESDITEH
75\ S?Who should create a System Model in MBSE?



5. MBSEIZCEWTU AT LETILEIEDAD
[FzED 2

5. Who should create a System Model in MBSE?
o VARATLEGEEX

R RDEATIEGEL HREWREHRATIEEEFON)

- HLLE VAT LT ERFOBNES. 2. SO ~DEE. T
=2 Aok
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6. MBSE!‘BL\‘CE*)JfJ‘/Zv‘-A:Ev‘-“)LH’EU
Il'—L|J 3—67’—'&)‘ (j:r;

6. What needs to be done to create and utilize a System Model in MBSE?
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EYUERHT AT=0HI1Z1F 7

6. What needs to be done to create and utilize a System Model in MBSE?
¢« VATLRIVOZTYT DEZRF DR
. */ZTAZI// T DEZFAIZEDL

f=. B OFEEXNRICE2I-PYEDERFET
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