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Introduction



Motivation, Goal

e Motivation
— Web applications are important and ubiquitous
e E-Commerce, B2B, B2C, ERP, EDI
— Web applications are large and complex

— Requirements elicitation and system analysis based on
well-defined work products is a cornerstone for:
» Successful system documentation

« Successful communication between domain experts, system
analysts, developers

— Ad-hoc modeling techniques are invented over and
over again

e Goal
— Proven techniques for modeling web-based systems



Tutorial Material

 Resources and further reading:
hitp://www.formcharts.org
e Optionally:

Form-Oriented Analysis
A New Methodology to Model Form-Based
Applications

Dirk Draheim, Gerald Weber
Springer, October 2004 e —
ISBN: 3-540-20593-4 .




Example Web-Based Dialogue

Web  bmag

GOUSIC | = ' ls\ll_,m

Search: & the web O pages fram New Zoaland

The "I'm Fealing Luc k\.’TM" button automaticaly tekes you 1o the first web page returmed for your query.

New Zealand

Google

An“I'm Feeling Lucky" search means less ime searching for web pages and more time looking at them

WPed Search
Freferences
Language Tooks

Google Home - Advert Programs - Business Solutions - About Goonle

eh |mages Groups"®™ Mews more »
Web | Gi Mo
e interfacs|

[ Google Search || I'm Feeling Lucky

006 Goagle

sarch: ) the web O pages from Mew Zealand

Advertising Programs - About Google - Go to Gaogle. corn

2005 Google - Searching 8.058.044,661 web pages

Search LuckyLink

Next




Example Web-Based Dialogue
With Conditional System Response

n to Yahoo! - Microsoft € i | Ellll A ;IQI&I
- f i i File Edit  Wiew Fawvorites Tools  Help - : i T
Al e e e | 2 g | File  Edit  Miew Favorites Tools  Help
o »
& - @ » = £ = = 1] | -
Eacl Fotigard Stop Refresh Bl - e S Relindhns Hone + - - - @ ﬁ @ L
L I@ e ——— (0 | o Address [&] https:flogin.yahoo.comfeonfig ¥ @ Go | Links Back Farvard Stop Refresh  Home Search  Fav
vahoot - Help & wrahoo! - Help 24 address Iﬁj https s, F349 . mail . yahoo, comjymglogin? . rand=1uiblidcoosfm
Wahoo! My Yahoo! hail Make ahoo! wvour home
page Search
the Web
To access Yahoo! Mail..

2 Wwelcome
To access Yahoo! Mail.. you need a‘Yahoo! 1D Y 00' MAIL . ol o
vou need aahoo! ID. AH L dirkdrahein ail Horn

Den't have a Yaheoo! ID? ,EqSi ;Ccoc,:,.’,t]
ik : I
Don't have a Yahoo! ID? Signing up is easy
i :
igning up is easy Sl BT e m Addresses = Calendar = HNotepad ~

Sign up for Yahoo!

Already have a Yahoo! ID?

Signin ; e p— S
Already have a Yahoo! ID? || Check Mail | Compose | I i
Sign in. Invalid ID or password. A i B LR I g i i
Flease try again. .
ahon! 10 [dikdiaheim et VOMNAGE Welcome, Dirk!
Yahaoo! 1D Idlrkdrahelm @ 8, 1
Passward: [# = get 30 days FREE!
Password; [ 154 You have 2
I Remember rmy 1D on this computer unread
™ Rermember my 1D on this cormputer Folders [&dd - Edit] messages:
i -
s p— [RiInbox (2) Inboxi2)
MODE: Standard | Secure MODE: Standard | Secure Diraft
Farget yolrinior g_assyvcrl]rdl? Forget vour ID ar password? 2 Set up
ign-in help Sign-in help Sent
= ) - your
&1 3 K| 5 4 |
é] http:,l',l’wwvl_l_l_la Internet i & | [ |2 e ntemet A |§j |—q

.- login error
: o

Sign In |

login correct 6
,




No Desktop Metaphor Needed

The user does not need metaphors.
The user needs ownership of his or her work products.

2 MASH - [ New Script ] *

File Edit Character Script Tools  ‘Window Help
D‘ > H‘b i‘;-i‘%‘

Mew

Open Save Play Skop Find Tour Menu

Main
Adv Speak
Map Text
Speak Wave
Date/Time
Character Size
Sing

TTS Voice
Balloon Font
Balloon Style
Bookmarks
Commands
Desktop
PowerPoint
Script Output

Character | Robby | Shaw | Hide |
Move tDX|451 | | Mave To |
Gesture at = I ;I Gesture At |
Anirnatiorn |.f1'-.nnnun|:e ;I Play Anirnation |

Speak [welcome to the Microsoft Agent Scripting Helper!

Er— Whisperl Thinkl Show & Tel |

Script

YWelcome to the Microsoft
Agent Scripting Helperl

Feedy Show

et Feq = Peady Speak(™Aelco ! theyhicrosoft Agent Scripting Helper!")
WaitFor Reg I"‘L't =

Genie.Show

W Bafb lﬁ’TEharacter: Raobby v




Form-Oriented Analysis

Domain-specific, submit/response style systems
Holistic approach

Technology independent

Two-staged interaction

Form-based interfaces and HCI

Modeling with typed, bipartite state machines
Specific diagrams: page diagrams, form storyboards, formcharts
Message-based user interaction

Layered data models

Dialogue specification

Minimal, conservative model decomposition
Descriptive approach, artifact orientation

How do you start in a project
developing a web-based application ?



Bipartite, Typed
State-Machines and
Layered Data Models



The Information System Model of Form-Oriented Analysis

r-—-=-======== 1
! |
! Dialogue Model
Dialogue ;- S

Specification 1 ---------- , W

« ()

| @Signature Definition@
o User Message Model Reuse »

I @ Referring @

I Shared

o Opaque ldentity Model Model

_____

i ﬁ Referring ﬁ
o Information Model Reuse »




My Shopping Cart Welcome Page
Logout

Book Quantity Price

Quine: Word and Object 1 12.46 |_Delete |

Wittgenstein: Tractatus 1 23.06 || Delete |

Adams: Dirk Gently 2 24.00 | Delete |

Search for a book: Buy items
Search in cart

Login Welcome Page

: already logged in ... E-mail:

Password:

Reqgister as new

Order Information




Buy items Login Welcome Page
In cart E-mail:
Password:

Order Information
Welcome Page View Cart
Logout Edit Account
Shipping Details Payment Method

John Q. Public Whatever, ***- 86745
49 Nowhere Lane Expiration: 01/2008
New Haven

CT 06511, U.S.A.

“ Place your order

Book Quantity Price

Quine: Word and Object 1 12.46
Wittgenstein: Tractatus 1 23.06
Adams: Dirk Gently 2 24.00
Total 59.52

4-;—” Register ||

Customer Registration
Welcome Page

E-mail;

Full Name;

Street Address:
City:

State:

ZIP:

Country:

Password:

Repeat Password:

Card Type Card No.
WhateverCard | w

Expiration Date Cardholder
Ol{w || 2006 | »




Formchart

A

UpdateCart

DeleteCartltem

A

Shoppi@

OrderInformation

A 4

PlaceOrder

LoginForm

RegistrationLink

h 4

@istraﬂon

RegistrationForm

13



What is the Layered Data Model for
these Parts of the Formchart ?

Order =\Login

OrderInformation

PlaceOrder

LoginForm




formehart e —
»(_ Registration RegistrationForm

RegistrationLink (__Registration )
RegistrationLink Registration RegistrationForm

o errorMessage: String 1..1 e email: String 1..1

o defaultEmail: String 1..1 o fullName: String 1..1

m model -
essage mode « defaultFullName: String 1..1 - address: Address 1..1

o defaultAddress: Address 1..1 e password: String 1..1

. repeatedPassvxord: String 1..1

shared model defaultCardInformation |1..1

CardInformation

e cardType: CardType 1..1
 cardNumber: String 1..1
o expiration: Date 1..1

o cardholder: String 1..1

1.1

1..1

information model

Customer

e email: String 1..1
 fullName: String 1..1
 password: String 1..1 15
 address: Address 1..1




Opaque References in the Information Model

product non-deletable

1..1 | oref

opague reference facade

information types
0..1 | instance
Product

16



formchart v

ShoppingCart) | UpdateCart DeleteCartltem

message model

ShoppingCart UpdateCart Delete(iartltem
SRR S S —— —
ShoppingCartltem UpdateCartltem
 authorNames: String 1..* . neruantit)‘: Number 1..1

e title: String 1..1
o defaultQuantity: Number 1..1
e price: Amount 1..1

opaque identity 11
1..1
model 1.1 cartltem
1..1
information model - ——
Cartltem 11° title: String 1..1

e abstract: String 1..1
e price: Amount 1..1
* authors: Author 1..*

e quantity: Number 1..1




List of Options for a Single Conceptual Option

My Shopping Cart Welcome Page
Logout
Book Quantity Price

Quine: Word and Object 1 12.46

Wittgenstein: Tractatus 1 23.06
Adams: Dirk Gently 2 24.00

My Shopping Cart Welcome Page
Logout
Book Quantity Price

Quine: Word and Object 1 12.46 | Delete

Wittgenstein: Tractatus 1 23.06 || Delete

Adams: Dirk Gently 2 24.00 | Delete 18




Technology Independency at the Widget Level

Welcome 4—|— Welcome Page ToWelcome

Whatever Card
Visa
American express

Submit
o cardType: CardType 1..1

Card Type
WhateverCard| »

|| Submit “

Card Type Submit

o cardType: String 1..1
” Submit “ 19




Two-Staged Modeling as a Best Practice

setEmail(anEmail)

: Customer

A 4

setFullName(aFullName)

|

|

I
L

I

setAddress(anAddress) !

I

submit()

: Customer
:
|
setCustomer( ]
anEmail,
aFullName,
anAddress,
)

20




The Pure Form-Based System Paradigm
The User Message System Model

____________ Dialogue Model

Dialogue
Specification' \ "C&

N,

i
) U‘

E @Signature Definition@

i @ Referring @ Shared

Opaque Identity Model Model

: 1T Referring T

! N -
R Information Model Reuse >

|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
| FTy
| R User Message Model Reuse>
I
|
|
I
I
|
|
I
I
I
I
1
I
I




"he Data Model of the Online Bookshop

subcategories | 0..*

Book
Category 0.* | .o o
S mEeeT: title:String 1.* Author
featuredBooks | abstract:String authors name:String
price: Amount
1 item
Orderltem
quantity:Number
ET— 1.* orderltems
s’greetA(_JIdress:String CardInformation
Clty:_Strlng Order cardType:CardType
st_atelz\.ISthg cardNumber:String
zip:Number expiration:Date
Ctpi 1
country:String buyer cardholder:String
address | 1 Customer

email:String 1| cardInformation

fullName:String
password:String 22




The Core Dialogue of the Online Bookshop

RegistrationLink

@\ LoginForm @ RegistrationForm Registration

v
ViewCategory

A

ViewBook

Search SearchResult Category
UpdateCart
*| AddToCart | DeleteCartltem
OrderLogin OrderLoginForm T
Order

OrderRegistrationLink

OrderInformation

OrderRegistrationForm PlaceOrder

OrderRegistration




Modeling with State Set Notation

A.B,C

D.EF




Using State Set Notation for the Bookstore Features
— Part | —

Login
Welcome, . Logout
Category, L?_%ncl)‘d?k’ Registration
Book, Reqist gt ’L' K Change User Data
SearchResult CYISIration™Inx, -
y ChangeLink

-. 2 links to Logout only exist, if user is logged in
" 1 3 1links to RegistrationLink only exist, if user is not logged in

S~
~~

ShoppingCart,
OrderInformation,
Confirmation

LoginLink

ChangeLink

‘1 4links to ChangeLink only exist, if user is logged in

Logout —/_.

Registration

OrderChangeLink

OrderInformation

OrderRegistration

25



Using State Set Notation for the Bookstore Features
— Part Il —

WelcomeLink

ShoppingCart
ViewCart
‘ Search
Book
Search

Login,
Registration, Book, Category,
ShoppingCart, SearchResult,
OrderInformation, OrderLogin,
OrderRegistration,
Confirmation

Welcome, Category, Book,
SearchResult, OrderInformation

Welcome, Category, Book,
SearchResult, ShoppingCart

26



Model 2 Architecture and Formcharts

C front
r M
CQUESt ™ Java Servlet | >
N T create/update
client requeSt
: dispatching
o access
Java Server Pa
response & | .
: server-side
V  presentation objects

M

ClientPage > V

(<)oo

27



~orm-Oriented Tools and Technologies

- ‘ Formcharts / DCL

Java Click-Dummy Transformator
| Server Pages | Prototype Model-Checking { UML / OCL
T Submit/Response
L
Developer TranSformator
Angie -
Generator ﬂ - Alloy
Load Load Test EndOUser
LAnﬁJ ﬁ Angie| | Report 73
-
JSPick Revangie Angil Model-Driven Spreans
Model Recovery || Model Recovery || Load Test Tool ||Abstract Platform|| Rich Browser
2 /\ T i
L <~ \
Next Java
Server || Server Web Presentation Layer
Pages || Pages \/

Web Services Layer




Modeling
Web-Applications
In Practice



Formcharts in an SAP Project at
Freie Universitat Berlin

Background Bologna-process: European effort to
standardize student programs and credit points

Need for central software revision at Freie Universitat
Berlin

Freie Universitat Berlin:

— 11 faculties, 74 institutes
— 37.000 students
— Approx. 100 student programmes

The project: central administration of all students, lectures,
examinations

Formcharts are used to specify the web portal for student
registration, study and examination planning

30



SAP Ad Hoc Web Modeling

Flow descriptions and sample screens in separate
documents

Flows are rather example tracks of system usages
than complete specifications of dialogues

Undefined semantics because it lacks rigorous
understanding of the system as a state machine

In SAP-GUI: only one form per page
System-centric view: system calls user

31



SAP Ad Hoc Web Modeling

true

> Step 3

> Step 1 >> Step 2

flow description

sample screens

Student Registration

Login Help Page FullName: [ 1 pPwD: Modules

An error occurred. The password that you . )

provided did not match your e-mail Email: :l Repeat: :l

address. Please try to log in again or Sudent ID: : *Database Technology

*Software Engineering

register as a new customer. Street: [ | «Computer Architecture ® 00
Your e-mail address: | | ciy: [ ] *Programming Languages
Your password: I | Register | *Algorithms _

State: :l *Higher Mathematics

_ ziee [ ] 32
Reqlster as a new student

Country: :




Formchart Modeling

 Integrated description of actions and pages
 Well-understood page semantics as screen set
 Well-understood dialogue specification

rue > Step 3 >
> Step 1 >> Step 2
false > SlEp 4 >
cond. ;@_ Step 3
Step 1 Step 2
=@— Step 4

—cond.




next

Semester Registration |

module |

to

abort

list of
examinations
of module

select
module

select

program

request
list of

concrete courses of
abstract course

A 4

to
COourses

automatic
prioritize

abstract courses

delete
courses

list of

of module

select
abstract course

abstain from
concrete courses
(or priorities ??)

list of
concrete courses of
abstract course

submit

delete
module

concrete courses

prioritize

abstain from
concrete courses

.....



Semester Registration |l

next |
module

to

A 4

delete
courses

abort

list of
abstract courses

list of

examinations to

of module Holiraes of module
select select delete
module . abstract course module
automatic

prioritize

list of
concrete courses of
abstract course

abstain from

/ concrete courses
(or priorities ??)

program

i - l
request B abstain Trom
list of prioritize concrete courses
concrete courses of concrete courses

abstract course



Semester Registration Il

new add
module module
| to
—— change change
PrOgrelin module module
to h
my C a:jngle
modules nogiuic
delete
module ~ extra.
information
list of
examinations
36
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Personalize your RealPlayer

Complex Dialogues Versus Complex Forms

Electronic Registration

Fleaze take a moment to complete thiz onling registratiorn
card, Complete and accurate information helps RealPlaper
provide the best experience based on pour location.

E-mail address: [named@company. com)|

Postal Code

Jid I (TS

Country

I Gemany

Regizstration options:

ISend Electronic Registration
¥ E-mail me abaut product news, updates, and offers.

‘r'ou can update this information later

in Preferences. Tell Me Mo,

your RealPlayer

Internet Connection Type

Connection speed:

e strongly TECOMM

modem to maximize & 384K bps D5L/Cable
RealPlayer content.

Pleaze zelect the speed of your Intermet connection.

5EK. Madern R
5EK. Modem -
112K Dual ISDN e

286K bps DSL/Cable
512Kbps DSL/Cable

*f'ou can change this setting later in Preferences.

Personalize your RealPlayer

Real.com Mews and Entertainment Flashes

MWews and Entertainment Flashes deliver Headline updates to
your RealPlayer. Subzcrbe for FREE!

[+ Real.com Braaking Mews Flashes
¥ Real.com Sports: Play of the Day
W Real.com Top 10 Mew Movie Trailsrs

H
Details:
Real.com Top Mews Flazhes notify you of the day's top new

stonies,
@ Tell e bore... |

*Y'ou can update your choices later in Preferences.

When you gee the flashing
RealPlayer icon, just click to
see what's on.

Newt > Mﬂsh

Cancel | < Back I

Cancel | < Back | Mest > y Firiizh |

Cancel | < Back Mest > I Fitiish |

Personalize your RealPlayer

Electronic Registration

Fleaze take a moment to complete thiz onling registratiorn
card, Complete and accurate information helps RealPlaper
provide the best experience based on pour location.

E-mail address: [named@company. com)|

Postal Code

Jid I (TS

Country

I Gemany

Regizstration options:

&

ISend Electronic Registration

¥ E-mail me abaut product news, updates, and offers.

Tell Me More... |

‘r'ou can update this information later
in Preferences.

Cornection speed:

Wwie ztrangly recomm
modern ta mazimize 4
RealFlayer content.

Internet Connection Type

Fleaze select the speed of pour Intermet connection.

BEK. Madem 'I

56K Modem

112K, Dual ISDN
25EKbps DSL/Cable  Jher
304Kbps DSL/Cable | (it

512Kbps DSL/Cable

You can change this

szetting later in Preferences.

Real.com Mews and Entertainment Flashes

MWews and Entertainment Flashes deliver Headline updates to

your RealPlayer. Subzcrbe for FREE!
Select Al

[Ed Real.com Top Mew

[+ Real.com Braaking Mews Flashes

¥ Real.com Sports: Play of the Day

W Real.com Top 10 Mew Movie Trailsrs

H
Details:
Real.com Top Mews Flazhes notify you of the day's top new

stonies,
@ Tell e bore... |

*Y'ou can update your choices later in Preferences.

When you gee the flashing
RealPlayer icon, just click to
see what's on.

Cancel | < Back I

Mewt> | Finsh |

37



Form
Storyboarding



Page Diagram — Part |

. the login data was erroneous .
____________ o
\ 4
Login\ Welcome

-
-
-
-
-
-
-
-
-
-
-
-

featured books in order to :*\\
view details of the book AN R

i select books out of a list
 of featured books in order to

_/

L

Registration

browse the books on offer by exploring
more and more subcategories

- e e e e e g M= M M e e e e e e e e

________________

ShoppingCart




Page Diagram — Part |l

ShoppingCart
if the user is not yet a

registered customer, he i e T | order items: i
. "=~ this link only exists, if |

. AN | the cart is not empty

o= mmmm oo
Orderm T _--1 the user is logged in
P 1
(oommmmone o e
. the login data was erroneous I
<Order|nformation
A
I """""""""""""""" 1
. the registration data was erroneous | fom e
_______________________________ 1 !
~~~~ _--4 place an order :
=" S,
OrderRegistration L
A 4

Confirmation



Screen Diagram
— Part | —

My Shopping Cart

Book

Quine: Word and Object

Wittgenstein: Tractatus

Adams: Dirk Gently

Search for a book:

Search

Welcome Page

Logout

Quantity Price

1 12.46

1 23.06

2 24.00

Delete |
Delete |

i

Delete

Buy items
in cart

Login

E-mail:

Password:

login

Welcome Page

Reqgister as new




Screen Diagram — Part |l

‘ login

Register as new —

'..
.
‘e
.

Order Information

Shipping Details

John Q. Public Whatever, ***- 86745
49 Nowhere Lane Expiration: 01/2008
New Haven

Welcome Page View Cart
Logout Edit Account

Payment Method

“ Place your order

error occurred

Customer Registration
Welcome Page

E-mail;

Full Name;

Street Address:
City:

State:

ZIP:

Country:

Password:

Repeat Password:

CT 06511, US.A. Card Type Card No.
Book Quantity Price WhateverCard

Quine: Word and Object 1 12.46 Expiration Date Cardholder
Wittgenstein: Tractatus 1 23.06 [ierepes 01| w || 2006 | w

Adams: Dirk Gently 2 24.00

Total 59.52 %‘ Register ||




Form Storyboard — Part |

UpdateCart
| DeleteCartltem
cart tgm e cartltem
e quantity

ShoppingCart

Search WelcomeLink

e searchltem

D

Order OrderLogin

OrderReqistrationLink

OrderRegistration

WelcomeL.ink

_error occurred |

OrderLoginForm
e e-mail
« password 43




Form Storyboard — Part |l

WelcomeL.ink

OrderRegistration

OrderLoginForm

OrderReqistrationForm

e e-mail
e password

* eMail
e fullName

_error occurred |

OrderInformation

PlaceOrder

* streetAddress
* City

* state

* Zip

e country

e password
* repeatedPassword

e cardType
 cardNumber
e expiration

e cardholder

44



Page Images — Part |

ShoppingCart

WelcomeL.ink

Logout
UpdateCart
DeleteCartltem
e cartltem e cartltem

e quantity

Search
e searchltem

WelcomeL.ink

OrderInformation OrderLogin

OrderLoginForm
e e-mail
e password

OrderReqistrationLink




Page Images — Part 1

WelcomeL.ink

WelcomeL.ink

OrderLoginForm
e e-mail
e password

ReqistrationForm
e eMalil
 fullName

OrderReqistrationLink

B s o A A A nnnn . g o streetAddress
.................................................... . : . City
: o State
: : * country
WelcomeLink || ViewCart E * password
: : * repeatedPassword
Logout || OrderChangeLink . e cardType

e cardNumber
e expiration
e cardholder

PlaceOrder




Form Storyboard
Annotated with Interaction Information

UpdateCart

O cartltem
O quantity

Search
1 searchltem

Order

OrderLogin

_error ocourred |

DeleteCartltem

O cartltem

ShoppingCart

— Part | —

WelcomeL.ink

T

OrderReqistrationLink

OrderRegistration

WelcomeL.ink

OrderLoginForm
O e-mail

% password

47



Form Storyboard
Annotated with Interaction Information

— Part |l —

OrderRegistrationForm
O eMail

O fullName

O streetAddress

O city

O state

Q zip

O country

* password

* repeatedPassword

< cardType

L cardNumber
PlaceOrder & <& expiration
O cardholder

OrderLoginForm
O e-mail
% password

_error ocourred |

OrderInformation

WelcomeL.ink




Message Storyboard — Part

UpdateCart

DeleteCartltem

O cartltem

e

ShoppingCart

® cartltem

I authorName

I title
M defaultQuantity
I price

O cartltem
O quantity
Search
1 searchltem
Ord

er
\C‘)rderReqistrationLink

OrderLoqin

/[____:

I errorMessage
M defaultEmail

OrderLoginForm /
O email

% password

WelcomeL.ink

OrderReqistration

I errorMessage

W defaultEmail

B defaultFullName

W defaultStreetAddress
W defaultCity

B defaultState

W defaultZip

M defaultCountry

@ defaultCardType

B defaultCardNumber
€ ¢ defaultExpiration
B defaultCardholder




Message Storyboard — Part |l

OrderLoginForm

O email
% password

WelcomeL.ink

PlaceOrder

1 user already logged in !

3 error occurred

4 shipping details
5 payment method

OrderInformation

I fullName T

I streetAddress 4
I city

I state

I zip

I country

I cardType L2
I truncatedCardNumber

I expiration

I authorName

I title
I quantity
I price

I totalPrice

OrderReqistration

I errorMessage
B defaultEmail

W defaultFullName

and so on...

OrderReqistrationForm

O eMail
O fullName

Q) streetAddress
O city

O state

Q zip

O country

* password
* repeatedPassword

< cardType

L cardNumber
<& <O expiration
O cardholder




Form Storyboarding — Notational Elements

e Signature Notation

— Bullet: attribute of a server action signature
— Border: grouping logically connected
— Double border: repeated occurrence

* Widget Notation

— Empty square: text input field

— Empty rhomb: combobox

— Empty circle: hidden parameter

— Star: input field for hidden texts, i.e., passwords.

Presentation Notation

— Exclamation mark: display of a data item

— Solid square: default value of an input field

— Solid rhomb: default selection of a combobox
— Solid circle: hidden parameter

o1



Dialogue
Specification



Side Effect Specification
Flow Conditions

flow condition 1

\ 4

flow condition 2

\ 4

Ol0X0

flow condition 3

side effect specification

53



Server Output Specification
Client Input Constraints

server output specification 1

A

server output specification 2‘/

D

A

y

server output specification 3

client input constraint

54



Enabling Conditions

enabling condition 1

A 4

P\ enabling condition 2

enabling condition 3

A 4

A 4

55



Server Input Constraints
Client Output Constraints

client output constraint 2

A

client output constraint 1

A

A

01020

server input constraint
TBD
To Be Defined

client output constraint 3

56



Graphical Representation of
Client Output Constraint

formchart

@

A 4

ViewBook

Category

message model o
B no direct input

--- {selection}

ViewBook

opague reference facade

featuredBooks 1..*

single selection

57



Dialogue Specification Overview

[N
" LLLE Tnmgy
»

server input constraint

A

enabling condition

client output constraint

®

L4
*

A ..

------------ side effect specification

flow condition

server output specification
\ 4

client input constraint



Dialogue Specification Languages

* Information System Specification
— Specification vs. Constraints
— Declarative specification
— Executable specification
— Algebraic specification

— Model-oriented specification languages
 Z, VDM, OCL

— Query languages
 relational: SQL
e conceptual: OQL, GORDAS, SQL/EER, ...

e Dialogue Constraint Language
— Extended OCL
— Support for cloning
— Support for accessing the dialogue history

59



Dialogue Constraint Language DCL

enabling condition

client output constraint

‘*= server input constraint

*= side effect specification

flow condition

server output specification
\ 4

4y
---------
e,

client input constraint

T0 A

enabling: ocl-expression
clientOuptut: ocl-expression

T0 P

1>

1O

flow: ocl-expression
serverOutput: ocl-expression

serverlnput: ocl-expression

clientlnput: ocl-expression

60



DCL Cloning

* For each type of the class model:
0l1—isClone(02)

e Motivation
— Creation of a new deep copy with a new
identity
— Mitigation between messages and
Information

— E.g. In side effect constraints: compare
data gathered by dialogue with stored data
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DCL Along Property for
Dialogue Path Expressions

C.R.F.S—along
true In context state P iIff

S visited before F before R before C before P

PTOA
B P - >

(=

c enabling:
: C.R.F.S—along




DCL Wildcard Notation for
Dialogue Path Expressions

{C,R,F}.S—along
true In context state P iff
S visited before arbitrary navigation over F,R,C ending in P

PTOA

P
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Conclusion






