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Agenda

* Modelovani podnikové architektury.

* Analyza a modelovani informacnich toku ve vyrobnim podniku.
* Metodologie SSADM, IDEF.

* Enterprise Engineering, DEMO.
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Modelovani podniku

* SYSTEM je mnoZina vzijemné souvisejicich objektfi ¢i komponent,
na kterou nahlizime jako na celek a ktera byla vytvorena pro urcity
ucel; systém je ohraniceny, a to co je vne této hranice se nazyva
okoli, s nimz systém interaguje prostrednictvim svych rozhrani.

e Zakladni ilohou analyzy systému je nachazeni faktii, zdkonitosti a
omezeni v systému. Prvnim tikolem pri analyze je stanoveni hranice
systému. Softwarovy produkt je pak spravnim ¢i ridicim systémem
nad systémem zakladnim (pozor na sméSovani pojmi!)
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Metody modelovani podniku

* shora dolu (top-down)
zalozeno na specializaci: za¢ina na arovni komplexniho systému,
ktery postupné dekomponuje na subsystémy, které jsou dale
dekomponovany atd. Analyticky proces je zobrazitelny stromovou
strukturou s originalnim systémem v koreni.

* zdola nahoru (bottom-up)
zalozeno na generalizaci: za¢ina identifikaci a analyzou nékolika
jednoduchych struktur, snazi se najit jejich spolec¢né charakteristiky
a chovani a zobecnit je tak, aby ptivodni byly jejich specialnimi
pripady.
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Analyza pri modelovani podniku

* Obvyklym predmétem analyzy je

o a) existujici systém (,,AS-1S), jehoz struktura a funkce nejsou zrejmé zakaznikovi a
reSiteli, pripadné zdkaznik neumi strukturu a chovani systému resiteli vysvétlit,

> b) neexistujici systém (,,TO-BE®), o némz ma zakaznik neprili§ presnou predstavu a
neumi pozadované funkce resiteli vysvétlit.

* InZenyrska praxe resSi v naprosté vétSiné pripadi realizaci takto
formulovanych systémi.

* Produktem analyzy je specifikacni dokumentace (Projektova
dokumentace, Funkc¢ni specifikace, Vnéjsi specifikace, Specifikace
navrhu, Dokument pozadavkaii aj.)

* Specifika¢ni dokumentace je zavaznym podkladem pro navrh a realizaci
systému. Casto ma prévni platnost (je p¥ilohou obchodni smlouvy jako

doklad, ktery presné definuje predmeét a rozsah plnéni).

A0OM33PIS (C) Ing. Pavel Naplava 5



Metody modelovani podniku

* Metody, které pouzivaji funkéni dekompozici, podporuji identifikaci komponent v
systému, které jsou vice zamérené na funkce (stanovené cile).

* OO pristup z principu podporuje systémové komponenty vice kompatibilni s
datovymi modely.

* Funkcionalné zaméreny analytik bude identifikovat jiné moduly, nez OO analytik.

* Velké mnozstvi metod, metodik, metodologii, modelovacich jazykii

* Dva svéty — strukturovana analyza versus objektove orientovana analyza

* Soucasné metody strukturované analyzy maji potencial konvergovat smeérem k OO —
viz napr. Object Oriented SSADM.

* Metodologie miize zahrnovat metody funkéni (strukturované) analyzy i OO — viz
napr. IDEF.

* Pro modelovani podnikovych procesti existuje fada metodik, napt. IDEF3, pripadné
specializované metodiky a systémy pro BPM — napr. ARIS.
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IDEF
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»

First Generation IDEF Methods
* Function Modeling (IDEFD)

* |Information Modeling (IDEF1)
* Simulation Modeling (IDEF2)

IDEF — The Integrated DEFinition
metodologie je souborem metod,
jejiz ucelem je komplexné
podporovat potieby podniki

v oblasti modelovani

podnikoveé architektury.

Metodika je produktem
vyzkumneého programu ICAM
(Integrated Computer-Aided
Manufacturing program),
ktery byl puvodné vytvoren
US AirForce za uCelem
zlepSeni koordinace
vyrobnich operaci (1970/80).

V soucCasné dobé je v ramci IDEF

rozvinuto Sest metod (IDEFO, IDEF1, IDEF1x,
IDEF3, IDEF4, IDEF5) na takové urovni, aby

, - . * |nformation System Auditing (IDEF7)
morjl,y byt pOUZIt}/’V praxi. . » Information Artifact Modeling (IDEF10)
DalSich osm dalSich metod (IDEF6 az IDEF14) « Organization Design (IDEF12)

je pak ve vyvoji.
pfiklady implementace:

CA ERwin Process Modeler — podpora IDEFO, IDEF3

Second Generation IDEF Methods
* Data Modeling (IDEF1X)

).

Third Generation IDEF Methods

* Process Description Capture (IDEF3)

* Object-Oriented Design (IDEF4)

* C+4++ Object-Oriented Design (IDEF4/C++)
* Ontology Description Capture (IDEFS)

Partially Developed IDEF Methods
* Design Rationale Capture (IDEFS)

L
* Business Constraint Discovery (IDEF9)
* Network Design (IDEF14)

Human-System Interaction Design (IDEFS)

.

/Additional Method Needs

CA ERwin Data Modeler — podpora IDEF1X

Sybase PowerDesigner — podpora IDEF1X



http://upload.wikimedia.org/wikipedia/commons/e/e4/IDEF_Methods.svg
http://upload.wikimedia.org/wikipedia/commons/e/e4/IDEF_Methods.svg

I D E F co I D E F Integrated DEFinition Methods

IDEFO Function modeling pIné vyvinuto a pouzivano od r.1995
IDEF1 Information Modeling pIné vyvinuto a pouzivano od r.1995
IDEF1X Data Modeling pIné vyvinuto a pouzivano od r.1995
IDEF2 Simulation Model Design posledni zmény v r.1995

IDEF3 Process Description Capture pIné vyvinuto a pouzivano od r.1995
IDEF4 Object-Oriented Design pIné vyvinuto a pouzivano od r.1995
IDEF5 Ontology Description Capture pIné vyvinuto a pouzivano od r.1995
IDEF6 Design Rationale Capture posledni zmény v r.1995

IDEF7 Information System Auditing nezmeénéno oproti inic.verzi

IDEF8 User Interface Modeling posledni zmény v r.1995

IDEF9 Business Constraint Discovery posledni zmény v r.1995

IDEF10 Implementation Architecture Modeling  nezménéno oproti inic.verzi

IDEF11 Information Artifact Modeling nezmeénéno oproti inic.verzi

IDEF12 Organization Modeling nezmeénéno oproti inic.verzi

IDEF13 Three Schema Mapping Design nezménéno oproti inic.verzi

IDEF14 Network Design posledni zmény v r.1995
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IDEFO

» IDEFO - pouziva se ke specifikaci funkénich modelu
podniku, ktere slouzi k popisu zakladnich Cinnosti podniku.

» V modelech se znazornuji hlavni aktivity a jejich vstupy,
vystupy, ridici vstupy a mechanismus spojeny s kazdou
hlavni aktivitou = zakladni stavebni komponenta funkcnich
modelu ICOM (Input, Control, Qutput, Mechanism)

vstupy (Inputs) — data nebo objekty
k-transformaci funkci

vystupy: (Outputs) - funkci

transformovana-data nebo objekty Controls

rizeni (Controls) — pedminky v v

vyzadované pro provedeni nputs ] R
transformaci , Manufacturng | >
mechanismus (Mechanism) — Outputs
prostiedky-a-zpusoby:uzité A A

k provedeni transformaci Mechanisms



IDEFO

Hierarchicka podstata IDEFQ - usnadniuje
schopnost stavét (AS-1S) modely, které
maji reprezentaci a interpretace shora-dold,
ale jsou zaloZeny zdola-nahoru na analyze
procesu.

»

Standardni postup analyzy
existujiciho podniku (AS-IS):

interview s odborniky v podniku, v problémové
domeéneé

sdruzovani aktivit, které jsou uzce spojené
nebo funkéné podobné

Jladé aktivit,

tvorba hierarchie na zal |
sdruzenych do skupin a urovni, az po
konceptualni uroven

Standardni postup analyzy nové vytvarené
podnikové architektury
(TO-BE)
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konstrukce postupuje shora-dolu
zaCiname na konceptuaini urovni,
postupujeme logickou dekompozici,

rekukurzivné az na pozadovanou uroven
detailu

- AD ]

Al | - 1]

More General

More Detailed

This box is the parent of
this diagram.

A37 | [

Node number
indicates that the
box has been
detailed




IDEFO - pfiklad

VITE
The Fruit & Vegie
Virtual Enterprise ﬂ
AIEEE

¥ 'Food Plant’
Farme -

13 tpart af wholesaler ) small Retailer
» integrovany EE .
dodavatelsko-

Carrier R Zarrier

odbératelsky
retezec, ve
kterem farmar (farmer), dopravce (carrier), zpracovatel (food-
plant), velkoobchod (wholesaler) a prodejce (retailer) spojuji
zdroje a strategie za ucelem vyroby a prodeje produkce;

» v tomto prikladu, zpracovatel realizuje skladovani, trideni a
baleni produkce; mohl by byt samostatnym subjektem nebo
soucasti velkoobchodu.

11 http://www.cit.griffith.edu.au/~noran/ : V I T E - The Fruit & Vegie Virtual Enterprise



IDEFO - priklad

Catrier YE houndary

Clperations W
I u Food Plant

Fetailer : 0 i
Operations . Carrlerm . ] e
e Outside world:
Contial I infrastructure,
l cormpetition, market, etc

Food Blant
Manadgement &
Control

Retailer
M anacgermrent &
Control

Virtualni organizace
funguje jako
autonomni celek
pro ucely svého

Coaordination
transactions on
alinecessary -

levels 7 ' . a %

Wholesaler
Fattmet :
pl’OdUktU Managenent & 15 ManggetmE:rrt & : &
Caontrol onie '
i | End uzer
{ ! percieves the VE
| asane entity
Farmer Whl:lles_aler : :
a . Cinerations :
perations |
(Bt ol .
|
:

http://www.cit.griffith.edu.au/~noran/ : V I T E - The Fruit & Vegie Virtual Enterprise



IDEFO - priklad

VE defs, Gen(lera_ll
rules. regulations Market
constraints l demand
Products _ Sold
in the field Buy / Sell Fruit products
—> and Vegies
A
: Retailer
Farmer ) — Food plant
Carrier  Wholesaler
A-0 Buy & Sell Fruit & Vegies

IDEFO Level A-O (context) diagram



IDEFO - pfiklad

Market (VE and)

demand Feneral
egL llations

Strategical / High level
Tactical Coordination
Management

Mg of Buy/Sell 1

Operational
level
Coordination

Operational
management

Real-time level
Coordination

Products
in the
field

Sold
product

A Transport
(just-in-time)

Internal Store - Sell
Feedback B
] | _._. | _
Farmer
Carrier
Retailer )
Wholesaler IDEFO Level O diagram
Food Plant

- Buy & Sell Fruit & Vegies

http://www.cit.griffith.edu.au/~noran/ : V I T E - The Fruit & Vegie Virtual Enterprise



IDEFO - pfiklad

VE and general

Operational level
coordination from real-time

regulations

Product in (VE and)
3 an
the field ],(:eedgiTck @ g
Pick crops. Liaise @C; policies
with wholesaler / il =|j=c=c=07 E— = —_——— e ——. ————
carrier / retailer for Control from ! |
Feedback :
H |
urgent jobs. 1 RINEE to carrier : Feedback |
(1 RT level | to real-time |
b ec“‘“\"’/”\! (VE and)
pr:Odu:j:t | [ Control Retailer
F s o ! Control from ! frgm policies
arm available to ] L e e
workers be sw Shift the product Ievse? er  operation \/\
\/\ (justin time' or not) | al IeXe/l\
|
2 :
!
Farm product to !
technology be !
machinery delivered e
1 Receive, sort, store, Rd gg’d“d o
Dispatch
sle?vice pack, etc. delivered ¥
drivers Compan 3
y Trucks
/J Receive, display,
W'saler facilities sell.
Warehouse, — (warehouse,
inspection bar-coding)
staff
VE
human VE [/ Salespeople,
resources facilities inspection staff

Feedback
to real-time
echelon

F@eedback
to retailer
RT level

i
i
|

.

Retailer
facilities
(shelving,
counter, etc)

- Transport / Store Operations - Buy & Sell Fruit & Vegies

http://www.cit.griffith.edu.au/~noran/ : V I T E - The Fruit & Vegie Virtual Enterprise




IDEF1

IDEF1 - slouzi pro modelovani informaci v podniku, zejména ve fazi formulace

poZzadavkU. Modely identifikuji pojmy, které jsou v podniku pouzivany a vztahy
mezi nimi (napf. pojem material, pojem sklad materialu a vztah material se
nachazi ve skladu materialu).

» IDEF1 neni metodou pro navrhovani datovych modelu,
ale slouzi organizaci k identifikaci, porozuméni a spravé informacnich zdroju.
» Postup pfi analyze pozadavku musi rozlisit:

Realny svét, vnimany lidmi v organizaci, slozeny z fyzickych a konceptualnich objektd (napf.
lidé, mista, véci, napady, atd.), vlastnosti téchto objektd a vztahy souvisejicich s témito

objekty.
Informacni obraz, zachycujici informacni stopu
objektl, nachazejicich se v realném svéte,

tj. sbirané, ukladané a spravované informace.
IDEF1 je omezen na popis tohoto obrazu.

» IDEF1 se pouziva pro:

16

identifikaci, jaké-informace jsou aktualné
spravovane v organizaci,

identifikaci, kterézproblémirobjevenych pfi
analyze pozadavku jsou zpusobeny

nedostatky ve spravé relevantnich informaci,
specifikaci, které informace maji byt spravovany
v-pfipadé-“TO=-BE™modelovani

DEPT #

. Department
Employs
Works for
Key Classes
danoted by underlining ‘
{_EMP #)
Non-key Attribute (LSSN)
Classes Salary
DEPT #
| Employese

Entity Class Labal

REelation Class

Relation Class
Label

Entity Class Box



IDEF1X

» IDEF1X — uréeno pro navrh relacnich datovych modelu.
» Vyuziva tfi pohledy:

Externi schema pro uzivatelské pohledy ;

Konceptualni schema, integrujici externi schemata ;

Interni schema definujici fyzické struktury.

Entity Instances

» Faze tvorby modelu: |
Faze 0 — iniciace-projektu g <
definice projektu (projektovy plan), i Helen Bob

zdrojovych materialq,
konvenci pro modelovani

Entity: Employee

Name:

Faze | — definice entit
. . . , , y v mployee #:
identifikace entit v problémové doméné s

Tob Title:

17


http://upload.wikimedia.org/wikipedia/commons/f/fb/A3_2_Synthesizing_an_Entity.jpg
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IDEF1X

Faze Il — definicerelaci
identifikace zakladnich vztahu mezi entitami (upfesfovano v dalSich
etapach)

primarni vystupy:
Relationship definitions, Entity-level diagrams, Relationship matrix

Entity Level Diagram Example Entity-Relationship Matrix Example

Supplier Buyer
1s source for/ gl g
e for Z| 5
@ —geals with ® & =
gl g
| &£
5 o a
2o g| 2
| 2|8 = 8
5|2 &| 5|
S . 3 . = o (=¥ =
suppligs 1s respopsible for Ble|<| & &
1s supplied by
Buyer X X
Part Purchase-Order Requester X X
Approver X
15 procured on/ - R
e = Purchase Requisition X| X| X
Purchase Req. Item X

An Entity-Relationship Matrix only reflects that a
relationship of some kind may exist.
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http://upload.wikimedia.org/wikipedia/commons/a/a5/A3_4_Entity_Relationship_Matrix.jpg
http://upload.wikimedia.org/wikipedia/commons/a/a5/A3_4_Entity_Relationship_Matrix.jpg
http://upload.wikimedia.org/wikipedia/commons/1/14/A3_5_Entity_Level_Diagram.jpg
http://upload.wikimedia.org/wikipedia/commons/1/14/A3_5_Entity_Level_Diagram.jpg

IDEF1X

Faze |ll — definiceklicu
definice klica pro kazdou entitu
migrace primarnich kli¢a (PK) do cizich klicu (FK)

o

validace relaci a kli€l, upfesnéni nespecifikovanych relaci z Faze |l

Subject Refinement
Part Purchase-Order-Item Part
FarNysber Purchase-Order-No (FK) Part-Number
Purchase-Order-Item-No
t’an—lndic ator J
|

I

I

I

I

I

I

I

I
| ' |

is replenished by | Part-Indicator : i

| 1s replenished by

| |

I

I

I

I

I

I

I [ ] I
L J | &
Purchase-Order-Item Other-Ordered-Item Ordered-Part-Item
Purchase-Order-No (FK) Purchase-Order-No (H_() Purchase-Order-No (FK)
Purchase-Order-Item-No Purchase-Order-Item-No (FK) Purchase-Order-Item-No (FK)
t)m_Nlunb or CFK) J LOtheT -Item—DeSCfiptiOﬂ J t’m—Number (FK) J
This structure does not provide for This structure does provide for
purchase order items that may not purchase order items that may not
be for parts (e.g.. services, be for parts (e.g.. services.

19 administrative supplies, etc.). administrative supplies, etc.).


http://upload.wikimedia.org/wikipedia/commons/c/cf/A3_17_Rule_Refinement.jpg
http://upload.wikimedia.org/wikipedia/commons/c/cf/A3_17_Rule_Refinement.jpg

IDEF1X

Student Course Semester Instructor
Soc-Sec-No Course-Code Semester-No Instructor-ID
Instructor-Type
i | |
matrpculates in . i_lm_-J— __teaches | Instructor-Type
P |
Enrolhgem Offeri | [ [
Soc-Sec-No (FK) Course-Code (FK) | | , I
g;\:'SQ-CO\?C (F(F;g has Semester-No (FK) | Full-time Part-time
ester-No [ W— g -
Section.No (FK0) k J : ( Instructor-ID (ﬂ()\ ( Instructor-ID (FK)\
K l ) implementgd by — — — —l L J L J
e Class%ccuon‘ Textbook
T 1 ("Course-Code (FK) Textbook-No
. Semester-No (FK)
_ Section-No
Course-Code (FK) Course-Code (FK) 1"5"“““ ID (FK) J
Semester-No (FK) Semester-No (FK) T is used as
Section-No (FK) Section-No (FK) ‘—+
k ) k ) Class-Text
Textbook-No (FK)
Course-Code (FK)
Semester-No (FK)
Section-No (FK)
N J
Priklad vystupu Faze Ill — definovany PK a FK u vSech relaci
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http://upload.wikimedia.org/wikipedia/commons/e/e0/A3_21_Example_of_Phase_Three_Function_View_Diagram.jpg
http://upload.wikimedia.org/wikipedia/commons/e/e0/A3_21_Example_of_Phase_Three_Function_View_Diagram.jpg

IDEF1X

Faze |V — definice-atributt (zavérecna faze)
identifikace v8ech atributt (vytvofeni tzv. attribute pool)
pfifazeni vlastnictvi atributu

definice ,nekli€ovych® atributd jednotlivych entit 5 Instructor
. v . ) o Instructor-ID
validace a upresnéni datovych struktur Setmester No Tnstructor-Name
~Name Start-Date Instructor-Addr
S | Std-Cred-Hrs End-Date Degree
Instructor-Type

1
ha :
mauiculates in | . has — _ __teaches | () Instructor-Type

P
Enroliment | |

|
erin! |
Soc-Sec-No (FK) ) ‘ourse-C | [ 2 |
Course-Code (FK) ° has Semester-No (FK) | Full-time Part-time
|
|
[

Semester-No (FK) Act-Cred-Hrs (Instructor-ID (FK) | ( Instructor-ID (FK)

Section-No (FK)

Date-Enrolled has Annual-Salary Hourly-Rate
Enrollment-Status
Enrollment-Type /
Class-Section Textbook
Earollment-Type (" Course-Code (EK) TR
Semester-No (FK) =
| | Section-NO Textbook-Name
| | Pub-Co-Name
Grade Audit \lnstructor-ID (FK)
Soc-Sec-No (FK) Soc-Sec-No (FK) s
Course-Code (FK) Course-Code (FK) e ‘w,
Semester-No (FK) Semester-No (FK)
Section-No (FK) Section-No (FK) Class- Text
~ A NG J ® extbook-No (FK)
Artendance Course-Code (FK)
c-Sec-No (FK) Semester-No (FK)
Course-Code (FK) Section-No (FK)
Semester-No (FK)
Section-No (FK) K J

Class-Date
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http://upload.wikimedia.org/wikipedia/commons/8/8a/A3_24_Example_of_Phase_Four_Function.jpg
http://upload.wikimedia.org/wikipedia/commons/8/8a/A3_24_Example_of_Phase_Four_Function.jpg

IDEF1 (information Model) vs. IDEF1x (Data Model)

Information Model Data Model

focuses on: focuses on:

# Information collected, stored, | # Actual data elementsin a
and managed by the organization | relational database

# Logical relationships within the | # Representation & structure of

organization reflected in the the data

information

used for: used for:

# Problem identification # Logical design of databases &
# Requirements definition applications

# Information system design # Physical design of database

implementation

Zdroj: www2.isye.gatech.edu/~Ifm/8851/IDEF_V4.ppt
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IDEF5 - Ontology Description Method

23

4

An ontology Is a domain vocabulary complete
with a set of precise definitions or axioms that
constrain the meanings of the terms sufficiently,
to enable consistent interpretation of the data
that use that vocabulary.

General ontology construction steps:
1. catalog the terms;

2. capture the constraints that govern how
those terms can be used to make descriptive
statements about the domain; and

3. build the model.

Zdroj: www2.isye.gatech.edu/~Ifm/8851/IDEF_V4.ppt



SSADM

4

SSADM (Structured System Analysis and Design Methodology) bylo navrzeno firmou
Learmonth and Burchett Management Systems Plc. (UK) na zakladé vitézstvi v tendru
vyhlaSeném CCTA (Central Computing and Telecommunications Agency) a zavedeno r.
1981 jako standardni metodologie pro viadni IT projekty v UK; SSADM v.4 je otevienym
standardem, je volné dostupné i pro komercni vyuziti.

Hlavni aplikacni domenou

SSADM je navrh IS.
Proto se zamérfuje zejména na

datové toky, datové modely

a zivotni cykly entit.

Duraz je kladen na detailni a
strukturovany pfistup v adekvatni
etapé vyvoje.

Pouziva Fadu nastroju pro
zachyceni a vizualizaci detailt
na kazde urovni navrhu.

Pozadavky na novy system jsou
analyzovany spolu s poznatky

0 soucasnem stavu a jsou
vytipovana omezeni, za kterych bude
novy systém provozovan.
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Maintenance
and review

/

Production

Strategy
Coverage of SSADM
Feasibility
User
requirements
Functional Acceptance
specification testing
\ ) J Integration
Design = and testing

AN

/

Construction




SSADM - Hlavni slozky .

»  Strukturalni model (Structural Model) - soubor
modulll, z nichz kazdy zahrnuje jednu az dvé
etapy, pfiCemz kazda etapa je urCena

Stage O
Feasibility

Feasibility Study Module

posloupnosti kroku spolu s vstupy/vystupy a

dalSimi zavislostmi

» Techniky a postupy (Techniques and e tigation Stage 2
Procedures) of current System
. . ) ) environment Options
Modelovani logickych datovych ktur (Logical
Data Modeling) . lvsis Modul
proces identifikace, modelovani a dokumentace Requirements Analysis Module
pozadavku na datové struktury systému. Data jsou
separovana do entit, které ukazuji, jaka informace je
ukladana a jaké jsou vzajemné relace Stage 3
Modelovani datovych tokd (Data Flow Modeling) o
proces identifikace, modelovani a dokumentace toho, Requirements
jak jsou data predavana v systému, jaké procesy je
épiacovévaji, jak jsou ukladana, co je zdroj a pfijemce Requirements Specification Module
at.
Modelovani chovani entit (Entity Behavior
Modeling) Stage 4 Stage 5
proces identifikace, modelovani a dokumentace toho, Technical Logical
jaké udalosti ovlivriuji jednotlivé entity, v jakych System Design
2 ; LAt A ST Options
posloupnostech tyto udalosti nastavaji a jak ovliviuiji

zivotni cykly entit.
Logical System Specification Module

» Slovnik SSADM (Dictionary) - definuje veSkeré

vystupy metody a prislusna kvalitativni kritéria

» Projektové postupy (Project Procedures) - dal$i Phaical
provadéne relevantni aktivity, které vSak nejsou Design
pfimo soucéasti SSADM

Physical Design Module
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SSADM - Mapovani na vyvojovy proces

Faze projektu

Hlavni kroky procesu

Etapa SSADM

Project Request

Initial Request Statement (IRS)

Feasibility Study

Feasibility Study (FS)

Stage 0 (Feasibility)

System Analysis and Design

System Analysis (SA)

Stage 1 (Investigation of Current
Environment)

Stage 2 (Business System Options)
Stage 3 (Definition of Requirements)

Stage 4 (Technical System Options)

Logical System Design (LSD)

Stage 5 (Logical Design)

Implementation

Physical System Design (PSD)

Stage 6 (Physical Design)

Programming Development (PD)

System Integration & Testing (SI&T)

User Acceptance Testing & Training (UA&T)

System Installation & Production (SI&P)

Project Evaluation Review

Post Implementation Review nad Maintenace

Post Implementation Review

Maintenance
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SSADM - Popis modulu

FEASIBILITY STUDY MODULE
» Studie proveditelnosti, SSADM Stage 0.

» Ucel: =
rozhodnout o tom, zda je projekt realny; »
definovat zhruba ramec a cile projektu.

» Otazky, na které odpovida:
Jerealné;ze systém splni oCekavané cile?
Vyvazi pfinosy systému vynalozené naklady?

Jak-rozsahly systém je potreba?

Requirements Specification Module

} Vy’ St up y : _Srtag?]e_zll ftage |5
studie proveditelnosti S

Logical System Specification Module

Stage 6
Physical
Design

Physical Design Module
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SSADM - Popis modulu

REQUIREMENTS ANALYSIS MODULE

4
4

Analyza pozadavki, SSADM Stage 1 a 2

Ucel:
pfehledové definovat poZzadavky na novy systém na
zakladé stavajiciho systéemu (Stage 1)
dokumentovat dalSi pozadavky uzivatele na
novy systém (Stage 2)

Prehled:

Pozadavky jsou analyzovany v nasledujicich
posloupnostech:

analyza soucasné-funkce, dat a kategorii
uzivatell systému;

zjisténi pozadavkl nanovysystem;
formulace zakladnich rystrsystému.
Vystupy:

analyza pozadavku

28

Stage 0
Feasibility

Feasibility Study Module

Stage 1
Investigation
of current

environment

Stage 2
Business
System
Options

Requirements Analysis Module

Stage 3
Definition

of
Requirements

Requirements Specification Module

Stage 4
Technical
System
Options

Stage 5
Logical
Design

Logical System Specification Module

Stage 6
Physical
Design

Physical Design Module




SSADM - Popis modulu

REQUIREMENTS SPECIFICATION MODULE

4
4

Specifikace pozadavki, SSADM Stage 3.
Ucel:

detailné specifikovat pozadavky na novy systéem
Prehled:

V tomto modulu se konkretizuji a kvantifikuji poZzadavky
na systém, vzesleé z predchozi analyzy. Data a funkce
jsou popsany pouzitim nékolika technik z riznych hledisek.
Vyuziva prototypovani (zejména uzivatelského rozhrani).

Vystupy konecné:
katalog dat (Data Catalogue);
katolog poZzadavku (Requirements Catalogue);

specifikace-zpracovani (Processing Specification). »

Mezivystupy

DFD pozadovaného systému (Required System
Data Flow Model);

E/E matice (Event/Entity Matrix);

relacni model (Relational Data Analysis Working Paper);
uzivatelskeé role v systému (User Roles);

prototypy (Prototyping Products).
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Stage 0
Feasibility

Feasibility Study Module

Requirements Analysis Module

Stage 3
Definition

of
Requirement ts

Requirements Specification Module

Stage 4 Stage 5
Technical Logical
System Design
Options

Logical System Specification Module

Stage 6
Physical
Design

Physical Design Module




SSADM - Popis modulu

LOGICAL SYSTEM SPECIFICATION MODULE

» Logicky navrh systému, SSADM Stage 4 a 5
» Cil:

popsat z technického hlediska prostiedi nového systému (Stage 4);

poskytnout detailni specifikaci prub&hu zpracovani
v systému a pozadavky na interakci s uzivateli (Stage 5).

» Prehled:
Dve paralelni vétve:

vybér, zhodnoceni a zdokumentovani technického
okoli~systemu;

detalnia“strukttirovany-popissprocedura uzivatelskych
dialogu.

»  Vystupy:

zvolené technického feseni (Selected Technical
System Option);

popis technického okoli systému (Technical
Environment Description);

logicky navrh (Logical Design).
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Stage 0
Feasibility

Feasibility Study Module

Stage 1 Stage 2
Investigation Business
of current System
environment Options

Requirements Analysis Module

Stage 3
Definition

of
Requirements

Requirements Specification Module

Stage 4 Stage 5
Technical Logical
System Design
Options

Logical System Specification Module

Stage 6
Physical
Design

Physical Design Module




SSADM - Popis modulu

PHYSICAL DESIGN MODULE
» Fyzicky navrh systému, SSADM Stage 6

» Ucel:
slouzi jako spojovaci Clanek mezi logickym navrhem a vlastni implementaci
systemu. i
E::zla%?bﬁity
» Prehled:

Vstupy pro tento modul jsou z rznych zdroju: Feaibily Sudy Modul
Funkcionalita systému, datoveé popisy atd. jsou el Sz
odvozeny z SSADM dokumentace. eronmert Opos
Konkrétnl’ metOdy implementace ZéviSI' na HW a SW. Requirements Analysis Module
Obecné zasady pro vyvoj a systéemovou dokumentaci. Sage3

of
} Vys tu py.' Requirements

Requirements Specification Module

fyzicky navrh systému (Physical Design);

Stage 4 Stage 5

standardy pro vyvoj aplikace (Application S e

Development Standards); Opions

Logical System Specification Module

fyzicky popis prostredi (Physical Environment
Specification). » Py

Design

Physical Design Module
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Modelovani datovych toku

Data Flow Model (DFM) se pouziva v nékolika etapach SSADM, a to:
» soucasny fyzicky DFM (Current Physical Data Flow Model);

» logicky DFM (Logical Data Flow Model);

» DFM pozadovaneho sysiému (Required System Data Flow Model).
DFM se zklada z:

» DFD vrstvené do urovni (Data Flow Diagrams);

v

popis elementarnich procesu (Elementary Process Descriptions);
» popis vngjsSich entit (External Entity Descriptions);
popis vstupu/vystupu (I/0O Descriptions).

v

Diagramy datovych toku (DFD)

» V grafické formé popisuji toky dat v systému a interakci s okolim.
Specifikuji zdroje a cile dat, jejich transformace (hrubé) a identifikuji
mista, kde se data "skladuji" (databaze). Slouzi téz k- identifikaci hranice
systému (zdroje Ci cile dat mohou byt vné systému).
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DFD se zklada z nasledujicich elementu:
» Procesy, které reprezentuji tiransformaci nebo

manipulaci s daty. Identifikator procesu je Cislo.

» Datove toky, coz jsou kanaly mezi ostatnimi
elementy, kterymi mohou proudit
preddefinované mnoziny dat. Datoveé toky na
spodni Urovni diagramu jsou popsany svym
obsahem.

» Datoveé sklady, obsahujici ulozena data.

2

Sales Clerk

Validate
Customer Order

validate_order

v

Mohou byt tzv. hlavni-(main), které jsou
persistentni, nebo prechodné (transient),

D1

Customers

ukladané docasné. ldentifikator datového
skladu ma syntaxi 'D' plus Cislo.

» Externi entity, coz jsou zdroje nebo prijemci
dat vné systému. Identifikatorem externi entity
je malé pismeno.
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Diagramy datovych toku (DFD)

SOUCASNY FYzICKY DFM
(CURRENT PHyYsICAL DATA FLOW MODEL)

Soucasny fyzicky DFM model je reprezentaci
datovych toku a s nimi souvisejicich procesu — s
v soucasném systému: — X 5/ systémovy DFD

» kontextovy diagram (Context Diagram) 7 " (roveri 0)
- uvazuje cely systém jako jeden blok;

» diagram toku dokumetti Lo [
(Document Flow Diagrams)
— popisuje, jak v souasnéem
systému putuji dokumenty a
formulare a jaky je jejich smysil;

» diagram toku zdroju

L - /_ kontextovy

diagram

(Resource Flow Diagrams) Y/ e e " /DED blavnich
— specifikuje toky "hmoty" | . systemovych
spiSe nez informace. | S (iroven 1)

DFM POZADOVANEHO SYSTEMU
(REQUIRED SYSTEM DATA FLOW MODEL)

» DFM pozadovaného systému je zalozen na specifikaci funkce nového systému.
Obvykle se sklada z kontextového diagramu, diagram toku dokumetd (Document
Flow Diagrams) a diagram toku zdroji (Resource Flow Diagrams).
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Diagramy datovych toku (DFD)

Fyzicky DFD reprezentuje, JAK se co dgje.

Obsahuje popis problému, nezavisi na aktérech a je implementacné nezavisly.
Ma tendenci obsahovat redundantni datové sklady / zpracovani.

Ma tendenci pouzivat jména oddéleni podniku, lidi, formulara, zafizeni.

Logicky DFD je exirakci fyzickeho DFD. Je to logicka reprezentace systému,
ktera predstavuje, CO system déla.
Je implementacne nezavisla. Zameéruje se pouze na datoveé toky mezi procesy,

bez ohledu na specificka zafizeni, ulozisté aj.

Fyzicky

Clerk

Order form )
——| Receive order

and write out an
order file

Order file
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DFD - priklad

1]
a o .
Mairtain artist, - )
OF:::] : o:rs e production and D1| Artist
g Berformance details

Opera house

Theatre
manager

Performance details

\ - 5 Theatre area
Details of productions, Opera ) details
artists and performances booki ng M
system | Tickets for operas D2 | Production Production details 2 |
————»
\ Send out Performance details
Satisfied order —™

> D11 Artist Artistdetails performance
details )
details /
i
Seat information fo Names and
K / performance addresses
ps | Performance D4 | Order
’ . seat
Kontextovy diagram
| D3| Theatre
|
|ll /
3 | ]
c
ooking > Receiveand < D4 | Order
clerk satisfy orders

D2 | Production \
DFD pozadovaného systému
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DFD - priklad

7 o
Customer

3 Receive and satisfy orders
Order by post i In\éalid
or telephone | orders
| Name and address -
a1 | 3.3 | /
[
Booking : Tickets
clerk Orderforfickets vg?:;:eolilr::s Print tickets
Production detaiis - “
D2 | Production //
% heatre details .
D3 | Theatre Valdated Ticketdetails
Y T3/1 | Ticket li
3.2 l Seatallocation /1| Ticket list
A d Satigfied orders
ccounts Satisfy orders
Unsatisfied orders *
Seat
/ Order allocation
details
Available
[ seats
. D4 | Order | ps | Performance
seat

37
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,Optimalni* Data Flow Diagram?

38 Zdroj: http://lego.brickinstructions.com/en/lego_instructions/set/1592/Castle_Town_Square



|/0O Description - priklad

» 1/O struktury popisuji vstupy/vystupy funkci a jsou soucasti podpurnée
dokumentace funkci. Datové polozky jsou strukturovaneé. Tyto diagramy se

vyuzivaji jako zaklad pro navrh dialogti v modulu Logical System Specification
Module.

Pro kazdou funkci se identifikuje jedna /O struktura, a to obvykle z popisu
vstupu/vystupu funkce (I/0O Descriptions).

» PrFiklad 1/O diagramu relevantnimu funkci ‘receive orders for tickets’ z ulohy

rezervace vstupenek —:
[Ticket
orders
Customer Order
Customer Payment *
address details L OI::: f
(input) {input)

Prggt“acl’ltéon ( eat details Possible ( 32?:"8; Invalid
(input) (output) seat numbers (output) order lines
No. of 0 Reason *
seats required for rejection
(input) {output)

Possible
invalid order

0
Order to
be returned

Customer
name
{input)
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|/0O Description - priklad

From

To

Data flow
name

Data content

Comment

3.1

Order for
tickets

Customer name
Customer address

Date of performance
Theatre area

No. of seats required
Price per seat

Total price for each seat
Total for the Whole order

Method of payment
Credit card no.
Expiration date

A number of
tickets can be on
one order

3.1

Invalid orders

Customer name
Customer address

Date of performance
Theatre area

No. of seats required
Price per seat

Total price for each seat
Total for the Whole order

Method of payment
Credit card no.
Expiration date

The original order
is sent back with a
note detailing the
errors

I/O Structure name: 4-1
Ticket orders
Data flows represented: c-3.1 3.1-b
I/O Structure Data item Comments
Element
Customer name Customer name
Customer address Customer address
Production details Date of performance
Theatre area
Seat details No. of seats
Price per seat
Total
No. of seats required No. of seats
Header details Customer name
Customer address
Reason for rejection Reason for rejection | Internally
generated msg

3.2

Satisfied orders

Customer name
Customer address

Date of performance
Theatre area
No. of seats satisfied

For each of the
order lines
satisfied

3.2

Unsatisfied
orders

Customer name
Customer address

40

Kazda 1/O strukiura je dokumentovana
popisem (I/O Structure Description)
ve formé tabulky




Matice udalost/entita (Event/Entity Matrix)

E/E matice je vychozim bodem pro Entity Lifecycle History (ELH) analyzu.
Poskytuje kiizovy pohled na entity z logickeho datoveho modelu pozadovaného systému a
udalosti, zdokumentované ve Funkcni specifikaci. Pro uvedeny pfiklad:

Seat at
Event / Entity Artist AT e Opera Order |Order line SR sl performa
performance seat performance theatre (o] nee

Arrival of order

Details sent to credit company
Credit card approved

Request for new details sent
New details received

Tickets sent D/M
Performance takes place

Change to personal details

Retention period expires

£ U £ £ £ £ £ £ £ O
<

Receive new production details C
Performance details finalised M/D

Opera house details changed M M M M C/M M M

Pro kazdy element v E/E matici: entita je udalosti M=Modified, C=Created, D=Deleted

Matice se uziva ke kontrole, Ze:
« vSechny entity vznikaji alespon jednou udalosti,
» kazda udalost ovliviiuje alespori jednu entitu.
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Popis zivota entit (ELH)

» Popis Zivota entit (Entity Life Histories)

» Ugel

» UrcCuje (zpravidla ve forme incidencni tabulky), kiere udalosti (pfichazejici
zvenCi systemu nebo vyznamné Casové okamziky) ovlivnuji které entity Ci jejich
datové reprezentace. Zpravidla se uvadgji i poZzadavky na priority zpracovani pfi
soubehu vice udalosti.

» Analyza zivotniho cyklu entit (ELH) se uskuteCnuje technikou zvanou
entity/event modelling. Smyslem je nalézt priciny zmén v datech v systému,
definovat jejich omezeni a modelovat presny vliv na jednotlivé datové elementy.

» ELH analyza je technika zalozena na stromovych diagramech a zachycuje
zivotni cyklus entity od jejiho vzniku az po zanik, reflektuje veskeré udalosti,
které mohou entitu pozménit, a zachycuje jejich Casovy sled.

» Vychozim materialem pro tvorbu je E/E matice. Pro kazdou entitu se vytvari
vlastni diagram, obsahujici stromovou strukturu, kde kofenem je zvolena entita,
listy reprezentuji efekt identifikovanych udalosti a mezilehlé uzly definuji
strukturu.
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Popis zivota entit (ELH)

Posloupnost (sequence) je rozlisena horizontalni
urovni (napf. 'start of order' pfedchazi 'tickets sent')

Vybér (Selection) mezi moznostmi (viz
‘arrival of order') je oznacen krouzkem
(alespon a nejvyse jedna alternativa).

Paralelni struktura
(Parallel Structure) je
oznacena dvojitou
Carou. Tento zapis
pouze to, Ze poradi
neni ni¢im uréeno.

Arrivalof © Arivalof ©
ordar order —
{Subscriber)
Kvalifikatory (Effect Qualifiers) diferencuji udalosti

v zavislosti na okolnostech - zapisuji se do
kulatych zavorek. Pokud je tfeba rozlisit efekt
udalosti v riznych rolich, zapisuji se role do
hranatych zavorek.

Opakovani (Iteration) je oznaceno
hvézdickou a znamena libovolny
pocet opakovani

Znacky ukondit & pokracovat (Quit &

Resume) umoznuiji 'skoky' v diagramu,
tj. po udalosti Qn pokracovat na
odpovidajicim Rn.




Vybér spravné metodiky?

» Existuji i dalsi metodiky jako UML.

» Nelze jednoznacne rozhodnout, ktera metodika je
nejlepsi.

» Srovnani ruznych metodik ukazuje, Ze jimi Ize popsat
totéz, ale jinym zpusobem.

» Casto kombinace rtiznych pfistupu.

» Rozhoduje poptavka a zkusenost dodavatele.
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MALA ODBOCKA -ENTERPRISE
ENGINEERING

45

MODELOVANI DEMO




Enterprises are social systems - General Systems Theory

TR A )
%»» !

-»LR“WM )

- Construction perspective - Function perspective

- Operation - Markets & customers

- Governance, Risk (GRC) - Compliance to regulations (GRC)

- Efficiency & Effectiveness - Competition

- Operational control - Agility; fast & unpredictable adaptations

Enterprise IT systems are systems that support enterprises and their operation:
« Descriptive IT systems — provide some functional perspective on enterprises (accounting, HRM,

resource, etc).
« Prescriptive IT systems — enforce operational compliance of humans in an enterprise to a model

(~workflow, BPM)
 Production IT systems — support the production (~ production tools, ~ERP )

© Formetys
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Problem domain: IT systems for enterprises

Life is full of suffering:
1 Business-IT alignment fails
2 IT system engineering is a #@S$

3 IT systems resist evolution

IT state of the art fails too often: Zachman, BPMN, BPEL, EPC, TOGAF, Flow-charts,
ARIS... (extensive literature)

Or do software engineers fail?

Symptoms or causes or deeper causes?

Questions regarding construction of enterprise IT systems:
How to construct better information systems? - function perspective
How to construct information systems in a better way? - construction perspective

© Formetys
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Problem Domain: 2- Mismatch of Domains and their Concepts

Business

Governance,Risk,Quality, Costg
Efficiency &
Effectiveness

Strategy, Market,Legal,
Compliance, Product,
Custome

Limited functional value,
Expensive,
Uncontrollable resources, ==

Landscaping problems,
Resist agility. %

© Formetys

Unmanageable complexity: unclear domains, concepts and relations: bad methods
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Problem: State of the art modeling methods falil

Best practice methods:

“we don't understand why this seems to work
well, but we try to repeat this, while we don't
know how to do it”.

Unsubstantiated promises

followed by catastrophes;

Nobody questions the usual
“consultants, management & sales BS”

Lack of scientific foundations,
Lack of validation, verification,
Lack of formal rigor.

Better than nothing - not good enough

“I don't know, it’s a little formulaic.” © Form EtyS
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Observations and Conclusions

State of the art enterprise IT systems fail too often

but

Programmers are NOT guilty,
'‘Business consultants’ fail to provide high quality specifications;

because

The application domain is not well 'understood’;
Unmanageable complexity,
unclear domains, unclear concepts, unclear relations between concepts;

therefore

Best practices, weak tools and management BS are state of the art;

It all boils down to
Lack of appropriate scientific theories, formal methods, engineering science.

© Formetys
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An Approach to Mitigate the observed Problems

The Enterprise Operating System (EOS)

well founded on the
Discipline of Enterprise Engineering
based on

Understanding the domain - empirical sciences
High quality specifications - formal methods
Appropriate methods - engineering sciences

and a

Human Centered Approach

© Formetys
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EOS - Support for Enterprise IT Systems

Demands R&D,
validation

Accounting Inventory Production
IT systems IT systems *°* | IT systems

DEMO 'Facts'

Enterprise operating
system

Operational
control

BPM++, Wfm++
ESB, middleware...

Descriptive IT systems: IT systems; provide a functional perspective on operation
(accounting, personnel, inventory ...)
Production IT systems: Support the production (parts) of an enterprise
(document production, case management, ERP ...)
Facts: Represent phenomena in reality - production results
(specified by the DEMO State Model)

State of the art silo type IT systems now share a common foundation, (may) eliminate
(largely) ESB, middle ware, via abstractions and complexity reduction(*).
* Demands substantial further R&D and empirical validation © Formetys
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WHY DEMOQO?

It Looks for an Essence of an Organization
Transaction Pattern

Coordination Act

Three Aspects of Organization




TRANSACTION PATTERN




COORDINATION ACT

effectuate
decision

expose
commitment

formulate
thought

utter
sentence
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|

9

performa level

(social correspondence)

informa level

(cognitive correspondence)

forma level

(notational curre5p0ndencej

medium level

8
!
-8
|
b

transmission of messages

decide on
response

evoke
commitment

educe
thought

perceive
sentence



THREE ASPECTS OF ORGANIZATION

IMMATERIAL MATERIAL
PRODUCTION PRODUCTION

devising manufacturing

deciding o transporting

judging 9 observing

remember fact l share fact

remembering

recalling

deriving

facts

keep document provide document

archiving storing

providing retrieving

transforming copying
transmitting

documents destroying
files



OCD DIAGRAM EXAMPLE

CAl
Applicant / PhD. Student

Authorized Approver Stud

A2




PSD DIAGRAM EXAMPLE

A1
Study officier /JEJ Topics update
Tra ing center secretary /_é Trainee's topics update

< > )




ACTOR - ACTOR ROLE MAPPING TABLE

authorized approver

trainee center secretary A

O ACTOR ROLE

R

G 01 02 03 04 05 06
i: administrative department

' application controllers A A A A
Z

A | applicant/PhD. Student A

T

|

O

N

administrative department - study officer, secretariat
application controllers - trainee advisor, topic evaluator, committee
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Zaver

Dotazy, pripominky, nazory...
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