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(System) aiiu.=
(Organization) ;L. =
(Plan) wb =
(Standard) s, luli. =
(Efficiency) ol <=
(Productivity) s, s 4™
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(Process) wul =

(Procedure) « =

(Cost-Benefit Analysis) s g4 ya Julasm™
(Forecasting) s (a,™

(Estfimating) cyeasm

(Modeling) ¢)luls.™

(Sequencing) s cpas™
(Scheduling) gawls =™

(Optimization) gl dug ™
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is a set of components that interact with one another and serve for a common ¥

A system 1s an organised whole (Dostal, E., Et al)
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System OwWNers) yuww oSl =™
System Users) v olp,5™
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System Designers) yiww oL
System Builders) viww sl ™
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1. Components.

3. Boundary.
4, Purpose.
5. Enyvironment.
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2. Interrelationships.

s (51 31

6.

/.
3.
9.

INnput.
Qutput.
Interface.
Constraints.



0 gawi— v 9 y— o Al

1095 s WWW.ravanshadnia.com



P S pwww axu b

1950s: focus on efficient automation of existing
Processes

» | 960s: advent of 3GL, faster and more reliable
compurters

»|9/0s: s%s’re m development becomes more like
an engineering dISCI}:ﬁI

or breakthrough with 4GL, CASE tools,
5, Melor DIpelroygh with 4GL, CASE fook

' cuso s sfem inte ion, GUI
OppC?ICC] lons, y /eserver p%cncﬂorms INnternet
e new cen}fury Web Ellcc’non

? men wireless PDAS, component-based
applications




er iIs a moron.”

November 19, 1909-November 11, 2005)

y 3
Y
Yy 2
14 i
b

“People think computers will keep them from making mistakes.
They're wrong.
With computers you make mistakes faster.”
Adam Osborne (March 6, 1939 - March 18, 2003)
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http://www.youtube.com/watch?v=zvWo-ng8pvg&mode=related&search=
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The Systems Challenge
The Man-Made World Is Increasingly Populated by Systems

 Transportation, Energy & Power >

Systems —= ;;g—

« Manufacturing, Construction
Systems

e Telecommunication Networks

« Man-Made Biological & Health
Care Systems

 Facility, Properties
e Business Processes

e Other Man-Made and Natural
Systems

\
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A fast food restaurant as a system: Example

Environments; customers, food distribution, banks, etc.

QOutputs:
Prepared
Inputs:
Food ooe
Jabor,
cash, Ln
efc. Fte
Boundary
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Systems may be any technology

» Mechanical
 Electronic

o Software

« Chemical

* Thermodynamic

« Human organizations
 Biological
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Supply Chain Management [SCM) Consolidated Sales and Marketing System (CSMS)

Warehouses

Phone Szales

Retadl Sales

Trade Show System (TSS) Retail Stores
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Extermal
database

Our system

L
External system 3‘6" External system
=
-
-
=
P
T
Interactive Interactive
data entry gqueries and reports
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“"Create an order for

Susan Franks for amn

excecutive desk and a
wvery comfortable chair.™

i P

"Executive desk
#H#198745, add
yvourself to this
order.” /

» A mew order object
OK, here are the order number 134
details of mewr dated &£/23/10

O, will do 7"

A product object:
excecutive desk
saerial numbeaer 19874

"Weaery comfortable
chair # TF&6532, add

order 134 .. .7 yvourself to this

“"Customer Susan
Franks, add yourseLf
as the customenr for
this order.”™

order.™

TOK, will do "

A customer object: Susan
Franks,
custormer numbeaer 384
Seattle, WA

A product object: wery
comfortable chair
serial number 74532

TR, will do."
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Military
Engineering

Civil
Engineering

\ 4

\ 4

v

wgo &40

. Agriculture and Metallurgy &
(ézn?:lreuecrtil:n Mechanical Mining
9 9 Engineering Engineering
* A 4 * ¢
Agr!cultu_ral Meghani_cal Marine (Naval) Railroad
Engineering Engineering Engineering Engineering
A 4
Chemical
v Engineering Electrical
Engineerin
Industrial g 9
Engineering
A 4
Aerospace
Engineering
\ 4 A 4
Medical Computer
S > piuw 1095 JusuWww.ravanshadnia.com Engineering Engineering

18th Century

19th Century

Mid 19th Century

1880s
20t Century

1920s

1930s

1960s




Users

System
Analysis,
Design, &

Development

yystems, Products,

& Services Physical

Disciplinary & Specialty Engineering

» Aerospace Engineering » Test Engineering

» Civil Engineering * Product Engineering

* Electrical Engineering * Human Factors Engineering
» Industrial Engineering » System Safety Engineering

» Mechanical Engineering » System Security Engineering
» Nuclear Engineering » Reliability Engineering

» Software Engineering * Maintainability Engineering
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“swage” 0319 4

eeola 85108 ale jdigs
Engine

[14th century. Via French < Latin /ngenium "talent, clever
device” <Via old Roman verb genere “to create’]
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(Efficiency Engineering) LK waig.™
(Production Engineering) wl s wsig.™
(Manufacturing Engineering) calu wsig.™
(Management Engineering) cu pas waige™
(Industrial Engineering) plis awaig.=
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System classification

» Natural & manmade systems
» River system, Bridges

®» Physical & conceptual systems

Alrline system, economic system

Open & closed systems
» Chemical equilibrium in closed vessel, business organization

®» Static & Dynamic systems
» Bridge, Aircraft
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Natural

Other

Non — Technical

Systems
Man made
Technical
Aircraft
Missile

Economic system
Societal systems

Fooe i 100> s WEIHISTHRESISCON Technical systems
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AJ s esls L Data =515 sl .= 2 (Transaction Processing System ) TPS .
o pde 2Ll s oz ¢ (Management Information System) MIS .Y
S e A vl L Information

High (5,8 = Jlai, sl e (Decision Support System) DSS .Y

LS ] an i el L Information
o g 5 miweww ¢ ( Expert Information System) EIS .¥
L Knowledge .., = slbs cies 5 aisn s 2. 2 (Intelligent System ) IS .0
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Physical and Logical Systems

« A Logical System is equivalent to a functional role.

* Physical Systems may be assigned responsibilities to perform
roles that are Logical Systems.

hat plays the role of Engine System in a gas-fired generator?
What plays the role of Engine System in a hybrid automobile?

« Example of Logical System: « Examples of Physical Systems:
— Engine System: An Engine System — Toyota Camry Model XLE
converts atmospheric air and Automobile
chemical fuel into rotating — Caterpillar Model 3406 Diesel
mechanical power for use by other Engine
machine subsystems. _ Program Module 1750
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SYSTEM INTEGRITY

Dividing a cow in half does not give you two smaller cows
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The Iceberg

Sl piuw 109> JuWww.ravanshadnia.com




1 s (0 908 49 ks

Se ahs cpl bl 2 g s 5 1) (aVB  bawgs 4 i )l
s A8l 009,05 (gl Al las olic §g0ald poi puundlS |
9m33JL>)°L"ﬁ45¢5‘us°¢’«.~159;°U53 shls &5 el
S8 oguas b Glgs od | 0305 )1 (g9 olizel 4y cnl oS
S5 Wb g bl cenilSe iSe j0 Jgere (sl
i cpl oS elaol SO 1 Slogzge bl gl ) g
S8l Sl b e (sogee ki 4y VG

19> JuswWww.ravanshadnia.com



> piuw 109> JuswWww.ravanshadnia.com




o (ol
B s g i 53 (o s
’:’ﬁ J:.G J"‘J" L) ﬁ

WS ml e blie 53 g5l

WLy blis s b
< - =
’0’4:;90‘}:.3: J}.LQAJJM




W (g wd BBy flio 0 (i JB

f g jiwd Ol 5lediS e Sl 5l b 5 0T ol S oses 1w giwd BB trzro
sk ails 1y Leses JWS SRS
Lg\ﬁdl:s-bﬁﬁ:a..éj@.angl.{w:.wjg&b‘ﬁjc@!&bw}w:&\éh?u
bl dal e |y W Laas



’:’gs*béﬁéde%)égs*w

355 e 33,5 Ol s e L oS

Nfo\i&bag%bj\h?udbyﬁfgﬂﬁw‘%




o SO0l wé Blao yo <SO89l

) 3 55m) Lome €PISOAIC 155 5 o oo olass sl 0 Jolo 4 25 o
ol Jole Jos 5 ST ys ol 55500 o

ol atly 39500 5 65 @ S 0T Jlesl CdS

s S6 5l b ele |5 sl sl (635 (sl Jaes



“ Lo Plao yo Ll

S o i 28 el Lol AT o i Ol 5 I8 L a8 e th g9 doud Lausmo

5L Jele 5 Az o3lu HI87 (6l bl (gladas o 53 Lis 4y 03 S0 &

il 03 OLSS 55 0l 538 5 90 45 puioman g azblls méﬁw 3




W dwgw Plo 5O dd

ASL ok Cy o = b g1 Jlesl 5 T30 1 e 5 3 ke Sldad ST tdin” Lo

diwgn 9 Loy (0393l wd ( ow yiwd ngéx.é




T B T 599 Lo £lgl 31 S Jlo

VR o b ! 09 6&&5 o o d ngé AZYC
YES Semi NO YES YES ol of o 4 =i s
YES YES NO YES YES celo Q9w @ ylad
YES YES NO NO NO 59
YES YES NO NO YES S g ik
NO NO NO NO NO PR U P
NO NO NO NO NO (N ) USRS s
NO Semi YES YES YES 2585 ko s
NO NO YES NO NO slbl oS bul> Db
NO NO NO NO NO SIL YU vy J g5
YES NO NO NO NO Jlaio BLI 1 b  oundSil oS 0 g0l




oo (Sdvaol ¢

'&bﬁﬁﬁg&é\dﬁg@f&);,)&‘j&‘\{‘)J"l‘“u’;Li“s-ii}u%ﬁi’
,JJJT@,\{‘)J?J«;&ﬁj‘-{@‘fﬁjw)'}d{b)‘
"5l r o g Lae (sby sl T3 S0 5 sl bl 15 Lo Sl

"33 8 o 1 (SlepEig b 5 23T Cands b s




Ao § )b B e

Sl piuw 109> JuWww.ravanshadnia.com




a9 30 (S e

A0S oo Cewd 1 03 lejle Jaea b o9 0 g0 g S

Cwl bLG | jo 095 Jamme b aS Cowl caticws + 50 s

*

Luuow 109> JiswWww.ravanshadnia.com



9.~/

9 “L"SLSA JA& e fﬁ-“” S ;9)17).: c\SJ.S)Lb Sg=>g 6L°‘3-° TCONUUWRSN.
ol o (29,51 |y Jolee ol aisius i sl oS Jior

Luuow 109> JiswWww.ravanshadnia.com



2991 Elgf

CO FCTIUMPU JUPPG Y SRR VPPN ORICE

@ Sl il PMol Cym o Do Ol s ool (sl
J'SLS'O J'Q-C .Ja.:.?bc)\) W ;LQ.: )3.‘40.2.0

Luuow 109> JiswWww.ravanshadnia.com



36 S e o195

LS4 ol 5 -A (69575 Cumal> g oS =)

JolS5 4y gl 5 - il o alaukis ¥

35 b Jolws 4 Ll 5 -V szl G (e =Y
S 5o el i) po cnls ¥

Sgopls Bo,5 -0

Fo gl Cools -7

Sblen -V

avanshadnia.com



$992 g ol g Culs —

£ 24

el3=l 8 as o5k A ol |, G@‘? 3¢5 (6dezg CulS 0 (it
el bLs | asecs CodS ol o)l 092y oles @ o] soims LSCis
) e alS 35 gl 8 el 5 Sl3] S 5 0 5 S0 L
23] (0 39792

Luuow 109> JiswWww.ravanshadnia.com



il g0 A —Y

S99 6,8, g 0 Slase g Lzl Jlai 5l Calye alids o8 b piiccs jo
yolic 095 dugi ds aS 0|0 09z g (6 olic i ;2 0. 000
Do (655 ool 0 ,Sles g Colw aF Bl (5SS oS

Luuow 109> JiswWww.ravanshadnia.com



£ 30 oo S — Y

—

= Q\ 3 sl il sl 0 o)l GJJ.> Sy 9O aoli> M

Luuow 109> JiswWww.ravanshadnia.com



9'}?‘ g i bd — ¥

L & 4 L 2

39 (o0 i ColS g Coge baa> o il

Luuow 109> JiswWww.ravanshadnia.com



)'9 Dﬁ"é uﬁé; -0

Db oo dolsl Jlgople Lio,8 ISh @ be ol g oduo S

Luuow 109> JiswWww.ravanshadnia.com



Jo wd g Cuols —7

ails HKal aS Sl U g aiylo 095 (g5lw allogls 4 o], 5 Lo s
T IP GOSN LRI 3 CE IR O I DAR Pl P TR W
30 ¢3S o M Sl alol gl g aigS o ol &850 &l wuay

o aldl (6,500 o 1) 095 092y e adgl Bk 5l Djee il e
QDO

Luuow 109> JiswWww.ravanshadnia.com



Hllos —Y

Ay (g>lg Bus 4 Jglaie

Luuow 109> JiswWww.ravanshadnia.com



L@ gl —A

Ol (Lol Cuz 5l Lot a5 ol 0 3990  Jelge loatuaw 59,0 o
|y Jelae ol a2 o Fow Jolad poe Caws 4 g il 0 OB i
Ailg> o 29 ,]

Luuow 109> JiswWww.ravanshadnia.com



JolSS 4 i 5 -4

Sl mbgw\ uo‘g}&}».:gwtwufm 3 eSS 5l elacs
5l s regie las Soee (Saummn ol 51,0 9090 5 odusmn peas
FE I DI\ CUIECIWNWILYOIPY [ Y-SV SURVI T N VIV A VRS OWOw

S

St b5 ()N JKS 0l dlun JalSS
REPY.PPPIPIER g PL

19> JuswWww.ravanshadnia.com



bg) 5 e 095 b Jolai 4y Ll 5 1o

Sl dalol jolaio & e slROguze j0 045 (5,900 b pxis Lao>

19> JuswWww.ravanshadnia.com



L XK 2 2

(SO

> piuw 109> JuswWww.ravanshadnia.com




1 s (0 908 49 ks

5,85 cpl ell g 00,8 &l AV Jawgs 4 )l )l
c\.ilgoo},d 6‘ mw,@uwkﬁ, Wlf | S
'mw&&w&ﬁ Jw 6%9)9;& 0 g5
ol Sl lsgzge cbids sl ) (g S5 55k b
Sy W o (sogoe @ lai 4 VG p a5 pl oS
L




972 9 009 (Gia Wiz aS Bas (o Al ele 5 ihie ooz lx (5,55
B S lse @ pien (2,6 9 (e ae Jelge 38,5 S5 e
0,5

Luuow 109> JiswWww.ravanshadnia.com



Core principles of systems thinking that set it
apart from other paradigms

®» The whole is more than the sum of ifs parts

®»Means that new properties

/characteristics or qualities emerge at the
evel of the system from the interaction of
"heTpor’rs, which are not inherent in the
OQrts.

»F g. Water is wet despite fact that
hydrogen and oxygen that form it are not
wert. Marriage is another example

®» Systems co-produce each other,

®»meaning that there is never a single
cause to any problem situation

5 9 A3 L pgaw U WWW.ravanshadnia.com



Systems Thinking is a way of
seeing and talking about
reality that helps us better
understand and work with
organization and communities
to Influx the quality of our lives.

Modified by Kim
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WHAT IS SYSTEMS THINKING?

e Examining how
WE CREATE OUR OWN PROBLEMS

e Seeing the
BIG PICTURE

e Recognizing that
STRUCTURE INFLUENCES PERFORMANCE
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ASPECTS OF STRUCTURE

Fire-fighting Crises Events
Tasks
Anticipating Trends Patterns
Mofe"/'()/s
4, Flows
N & Uy )
& é\*,o@C@ “Hot Buftons
LW Yoy 17
Designing @’C‘% Vo) S Structure
o e Hiop, S ule
W . <© s Written R LQ
et iSNS S, %,
| e Unwritten Rules %, &
Contr© . &9,
S/Po\'\(:\eS (0%

Reward Systems pyocedV®
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People's Mental Mode




EVENTS, PATTERNS, AND STRUCTURE

Withess
event

React! Present

Adapt! Measure
or track
patterns
of events

Create Future Systems

Change! Thinking

Sl pisuw 109> JuwWWW.ravanshadnia.com

What's the
fastest way to
react?

What trends
seem to be
recurring?

What
structures are
In place
causing these
patterns?
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» Software is becoming the brain of most systems

»But: Software developers are often not
trained in engineering

» And: Systems engineers rarely know software
deeply

= Managers and politicians are not engineers...
value of systems engineering is not clear

» \What systems engineering is needed?

» How should systems engineering work for
software?

98
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Life-cycle engineering approach

Development phase Utilization phase

N Conceptual & Production Product use
. LLI L
Désign | Preliminary and/or Phase out and
Z Design Construction Disposal
Manufacturing -
X : Manufacturing
Manufacture Con-f|gurat|on Operations
Design
Prod_uct su_pport : Product support
Deployment configuration design SN
and development
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INPUT

OUTPUT

Requirements
analysis

-

@ Functional
analysis

D

Design
Synthesis

{

System Analysis &
( Conitrol

Concept studies 7
System studies 77

Prelim. Design
Detailed Design 7
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System life cycle example

System study
Feasibility study
System analysis
System design
Coding

Testing
Implementation
Maintenance

Poystern Study

Matntenance
A

Impilementatmn Software
Developmert

Life Cycle

Testing

B
Feasthility study

\j .
oystem Analysts

L
Systemn Desten

Coding®
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Classical System Development Life Cycle

Problem
Definition
| Feasibility
b Analysis
‘_ Systems
. Analysis
‘: Systems
A Design
‘: Code
A Generation
‘1’.‘ Testing \
“ Implement-
el ation

“_ Mainten-
""" ance

> piuw 109> JuswWww.ravanshadnia.com




i S>> (5 45 52> 1 S W god

i”m z:.vb}
““—["-"Jh-; E.vbl-‘

it N
\
~ | =k
f‘ﬂo
ek N
x.—[.lj;.l-.-:rnal.-.:
L]
L\-H-W».I
& lwoolu ‘{“’"'“

Tl A uuw 109> JussWww.ravanshadnia.com



SSADM bl p 9l (s 453

Structured Systems Analysis and Development Methods
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