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Overview of WebML

" WebML
" provides graphical specifications for design of Web applications
" embodied in a complete development process
= which can be assisted by visual design tools

" Target: data intensive Web sites
= Jarge amount of data

" interfaces directed to general public
= exploratory
= browsing-oriented
= personalized

" changing content, structure, navigation, presentation
"  WebML is not the right approach for

= small Web sites (homepages, ...)

= static Web sites
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WebML Design Process M

" Main objectives

expressing the structure of a Web application with a high-level description, which can
be used for querying, evolution, and maintenance

providing multiple views of the same content

separating the information content from its composition into pages, navigation, and
presentation, which can be defined and evolved independently

storing the meta-information collected during the design process within a repository,
which can be used during the lifetime of the application for dynamically generating
Web pages

modelling users and communities explicitly in the repository, to permit the specification
of personalization policies and one-to-one applications

enabling the specification of data manipulation operations for updating the site content
or interacting with arbitrary external services
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Preview of WebML Concepts

" Site = Structure + Composition + Navigation + Presentation

entities, units, pages, site views
relationships links
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WebML Models

®  Structure/data
" data organization

"  Composition
= definition of site pages as set of subpages and elementary publishing units

" Navigation
" links between pages
" links between units

B Presentation

" positioning of the units in the page
= definition of graphical appearance
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Data Model Elements

" What are the objects published in the site and how are they related?

® Fundamental elements

" entities: containers of data elements (object types)

" Represented as a simplified
= Entity-Relationship diagram
" UML class diagrams
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attributes: scalar properties of an entity
relationships: semantic connections between entities
" jis-a hierarchy: classification and grouping
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Modelling Data M

" Entities can be organized in generalization hierarchies

" |nstances of entities
" individually addressable by means of a unique identifier (OID)

"= WebML OIDs are abstract concepts, which can be implemented in alternative ways in
the underlying storage manager
= primary keys in a relational data store
= XML ID attributes in a XML data source

Artist
] i i i Alburm
Relatlonshlps_ can be restrlc_:ted by == Publication -
means of cardinality constraints wilbumNumber 1N BN ation
Bicgraphy .
S Title
" Entities, relationships and attributes
can be derived (derivation model)
= applied for redundant data Eestseller
QIC

= gpecified using a WebML-OQL (Object Query Language)
= Artist.AlbumNumber = count(self.Publication)
= Bestseller :-= Album where Album.Sales > 1000000
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Hypertext Model m

" Hypertext modelling specifies composition and navigation of the site

" nodels at a high level the front-end of a dynamic Web application and the interactions
with the back end business logic and data

" Composition
= describes which pages compose the hypertext and
" which content units make up a page
" pages of the Web site are the containers of information actually delivered to the reader

" Navigation of the site is specified through links
" links can be defined between
= the units inside a single page
= units placed in different pages
= pages
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Hypertext Model Elements

" What are the objects shown in the site and how can they be browsed?

® Fundamental elements

= content units: information published in the hypertext nodes

" links: the way hypertext nodes are connected

" siteviews: a set of pages that the user can experience as a whole Web site
" areas: groups of pages devoted to a cohesive communication of business purpose

within a site view

" pages: units which are served to the user

" Represented by a proprietary
notation
" visual icons
" semantics
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Content Units (1)

" A WebML unit is the atomic information publishing element

unitXx

O

entity
[selector (par 1, ..., parN)]

" |tis a“view” defined upon a container of objects
= all the instances of an entity
" instances of an entity that meet a selection condition called selector

" Unit input and output
" a unit may need some “context” to be computed
" each unit exposes input and output parameters
" inputis required to compute the unit itself
= parameters pre-defined for the unit +
= other parameters required by the selector of the unit
" output can be used to compute other unit(s) depending on the current unit
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Content Units (2) m

" Content DataUnit MultiDataUnit IndexUnit
" |nstance(s
of an ent(it))/ @ S S
" Selector 05 O3
= set of 6 d) 6
conditions
entity entity entity
[Selector] [Selector] [Selector]

EntryUnit ScrollerUnit MultiChoiceUnit HierarchicalUnit

| | =1l E —
[ ] 0 g
entity entity entity
[Selector] [Selector] [Selector]
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DataUnit

Meaning of Content Units

MultiDataUnit

Author

‘llIJHl

IndexUnit

first name: XXX

All Authors

Index of Authors

last name:YYY e S. Cerli
photo: — — * P. Fraternali
— g — Z  O. Versand
EntryUnit ScrollerUnit MultiChoiceUnit HierarchicalUnit
Insert Your Data Browse Authors Choose Authors Books&Authors
1. Web Applicat.
Fname 5/12:goto |1/12 O Ceri C(Zri A
e[_name Fraternali Fraternali
4 ) M O Versand 2. Systems
Tannenbaum
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Selectors

" Whenever possible, selectors and their parameters
= are inferred from the diagram
" need not be explicitly specified

1D 1=18
5 5 5

Book
Author Book
[author2book]
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IndexUnit

params — | selectedOID
Entity
[Selector(params)]

" Index units
" publish an index of elements (set of objects)
" The container is an entity with (optional) selector
" |nput parameters for the computation of the selector

" values for attribute comparisons
= OID of related object

"  Qutput parameter
" OID of the object selected by the user
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IndexUnit: Examples

‘ | selOID
T
EntityB
sourceOID | selOID
®» 1= ®
EntityB
[Relationship(A2B)]
Param1 :‘ |_seloiD |
— ®
EntityB

[B.attr = Paraml]
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No input links: all objects shown

Input parameter: OID of the
source object of the relationship
role, all related object are shown

Input parameter: value to be
compared with the attribute,
matching objects shown
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MultiDataUnit

params B8 {OIDs}
=l

O

Entity
[Selector(params)]

v
v

" MultiDataUnits present multiple instances of an entity (set of objects)
" The container is an entity with (optional) selector

" Input parameters requested for the computation of the selector
= values for attribute comparisons
" OID of participants to relationships

" Qutput parameter
" the set of OIDs of the published objects
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MultiDataUnit vs. IndexUnit

OO0
80

e

®  MultiDataUnits or IndexUnits?

® ndex units can be used as access mechanism to shown detailed information about
one object

" multidata units publish information about many objects at time
" The difference is in the output parameter

" index units output the OID of one selected object

" multidata units output the OIDs of all the displayed objects
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EntryUnit

||l|J”l

"  Unit for describing input forms that allow information submission by the user
= content is shipped to other units via outgoing links (normally one), using link

parameters

= typically translated into HTML using the <form> tag and the associated submit button

1| params
>
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Entry units contains two types of widgets for data
entry

fields to insert new value
selection fields to select a value from a list

Fields have properties

preloading (of an existing value in the field)
modifiability (Y/N)

visibility (hidden/shown)

data type (string, integer, text, etc..)

input validation rules
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EntryUnit: Preloaded Fields M

" A field can be preloaded with value(s)
" field slots allow the concatenation of multiple values in the same field

" slots can contain dynamic values taken from the database or static values defined in
the model

" Selection fields need to be preloaded with a set of instances (possibly with
multiple slots per instance)

" the user chooses an instance among them

FirstName — PF.S1

EntryUnit
S l—p PersonField | S1 |

d) AddrField | |

Artist
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MultiChoiceUnit

params E {selOIDs}
| B >
Entity
[Selector(params) ]

[Preselector(params)]

" Publish index of elements (set of objects) from which the user selects one or
more elements (with checkboxes)

" The container is an entity with (optional) selector and pre-selector

" input parameters requested for the computation of the selectors (values for attribute
comparisons and OID of participants to relationships)

" output parameters: OIDs of the objects checked by the user

" Preselector allows one to define a sub-set of elements as pre-checked (before
any user interaction)

Web Engineering — SS07 (4) — Knapp, Koch 21



MultiChoiceUnit: Examples M

O Atzeni
O Ceri " No input links: all objects shown, no
O Fraternali pre-checked elements
O Versand
O Atzeni _
Ceri " Pre-selector: all objects shown, pre-
El Fraternali checked elements related to A
O Versand
[PRE:Relationship(A2B)]
O Ceri _ " Selector: only elements related to A
O Fraternali shown, no pre-checked elements
[Relationship(A2B)]

Web Engineering — SS07 (4) — Knapp, Koch 22



HierarchicalUnit

params {selOIDs}

v
v

{Entity
(Relationship)
[Selector]}

" Publish an index of elements, with entries organized hierarchically using entities
connected by relationships

" Allow the user to select one element from any level of the hierarchy

" The container is a set of entities and connecting relationships (with optional

selectors at all levels)
" input parameters requested for the computation of the selectors
= values for attribute comparisons
= OID of participants to relationships

" output parameters: OIDs of the objects selected by the user
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HierarchicalUnit: Outgoing Links

— *Tables link a
s PaparamB » link b “Kitchen link b _
%E ; -_Korla KJD54 link ¢
6 link ¢ eChairs link a
«Stools link b
Category *Roy LKR34 link c
SubCategory *0ddvar Js087 linkc
(Cat2SubCat) *Office link b
Product *Jess RLTA4G link ¢
(SubCat2Prod)

® Each link is rendered as an anchor at the proper level of the hierarchy
" The level where the link is placed depends on the type of the link parameter(s)

ables link a
EntityA EntityA *Kitchen link b
[selectorl] *Korla KJD54 linkc

ink
EntityB (A2B) : T~Chairs lihka
[selector2] EntityB .Stools link b
EntityC (B2C) *Roy LKR34 link ¢
[selector3] . *0ddvVar JSg87 linkc
EntityC .Office | link b
*Jess RLTA45 link c
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ScrollerUnit

arams
P :|< >| {selOIDs}
I T I
Entity
[Selector(params)]

" Add browsing capabilities to a set of objects

publish links to the first, previous, next, last object of the set
used in conjunction with data, index and multidata units
number of scrolled objects = block factor

input parameters: values for attribute comparisons, OID of participants to a
relationship

output parameters: the set of OIDs (possibly 1) of the current block of objects

" Always placed in the same page as another content unit that publishes the
current (block of) object(s)
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ScrollerUnit + IndexUnit

" Paging the result of a search

1] <. —
| 1 :
Album Album
[Title contains t]
[Year > y]
wumscarch I P avums ISR
ALBUM BROWSE ALBUMS
® Mississippl moon
Title: |rn|:u:|n ® Moon dawn
® Maan river
vear. |1960 * My blue moon
ak | |<]<] <] D} D’H
Fage 2 of 7

Web Engineering — SS07 (4) — Knapp, Koch 26



Composition: Pages

" A Page is a structured container of units and links
" possibly structured in and/or sub-pages
= abstraction of screen, frame, card, deck...
" permits one to cluster related information for more efficient communication
" Example
" index of authors and the selected author are shown together in the same page

E ....................... EE ........................ E 'l\j

Bunkss | ::{
8 [categon Availahle Books

S & el
§§ E Cateqory Book

. . [Category_ 2 Book]
Author : : Author

A 4

" No separation of concerns
" hypertext structure and presentation aspects in the same model
" no distinction between navigation unit (node) and presentation unit (page)
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Pages M

" Pages are the actual interface elements delivered to the user, who browses the
hypertext by accessing its pages in the desired sequence.

" A page can also be declared as the home of the site view, meaning that it is
presented by default when entering the whole site view.

" A page can also be declared landmark, meaning that they are globally reachable
from all the other pages of the same area or site view,

" A page can be declared default, meaning that they are displayed by default when
entering their enclosing area.

" WebML also offers the notion of nested pages, for modeling the physical
organization of some complex pages.
" nested sub-pages may be in conjunctive form, which means that they are displayed
together, or
" in disjunctive form, which means that the display of one sub-page replaces the display of
another sub-page.
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Home Page M

® A page is a container of one or more pieces of information shown to the user at
the same time

" nesting of pages is allowed: a page can have sub-pages
" the user navigates a site made of pages

" The home page is the main page of a site
" itis the first page of the site that the user should see
= each site view must contain a page marked as “Home”

: Book Index i iHomePage [H]: i Catalog
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Landmark Pages

" Landmark pages are globally visible pages.
" the user can jump to them from everywhere in the site view
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Links

Author OID
@ is transported

O O

Author Book
[author2book]

" Semantics of a link
" moving from one place to another
" transporting information from one place to another (navigation context)
= activating a computation (side effect)
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Links: Example

Which author’'s books? Which book?

NN
pZ_‘

1= =
O O O

Author Book Book
[OID=p1] [author2book(p2)] [O1D=p3]

Author Books of YYY Book

first name:James Title:Ulysses
last name:Joyce ‘ *Ulysses @ Price:23%

photo: *The Dubliners@» Cover:
l ePortrait... @
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Types of Links

"  Contextual links
" directed connection
" Dbetween two units (source unit and target unit)

= normally rendered by means of anchors or submit buttons
= context transport

®  Non-contextual links @ ‘

" Dbetween pages

" no context transported d) d)

" the user can browse from a page
to another one via an anchor RTPEPRPTETEPEPIPE R SLLLLLLLLLLTTLIEr .
(e.9., >>Books) : Voyages : i Books
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Automatic Links IM”I

An automatic link passes some default context to the destination unit
immediately after the display of the source unit, without the user intervention
Subsequently, the user can change the passed context by choosing a different
object, using the anchor(s) representing the link

" Example

together with the Authorindex, one object of the AuthorDetalil is displayed automatically

Authorindex AuthorDetalil
source unit 8 target unit
Author Author
[ |

Joint specification of navigation and presentation
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Transport Links

" Atransport link
" has a default context that is passed to the target unit
" immediately after the display of the source unit, without the user intervention

" The user cannot change the default context
" Links are not rendered with an anchor
" Only parameter passing; not user navigation

source unit 8 RREEEEEE] target unit
Book
Author [Author2Book]
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Automatic and Transport Links: Example

Automatic Link Example

Album Page (pumPage [
ALBUMS SELECTED
Loum Balacted Mbum ALBUM
[A}— n + Al the way Title: Al the way
I ? etz talk about... Year: 19319
" 5ing-a3-long Cowver;
nloum Ljbum " These are ...

Transport Link Example

art itPags ArtintPage =
ARTIST ALBUMS
oartiet 4lbum
n —— =% FirstHame: Celine @ Al the way
LastMame: Dion " Mew day has come
{5 Fhotoa: " Hits of ...
orf st Album " Colour of ...
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Link Parameters

" Context is transported through links using link parameters

" Alink parameter is defined by
" name
" source: one of the output parameters of the source unit
" target: one of the input parameters of the target unit
" Whenever possible, link parameters are inferred from the diagram and need not
be explicitly specified
= diagrams become simpler and more readable

T oom 2

Book
Author [Author2Book(param)]
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Link Parameters: Examples IMN

g " No input links and no selector:
wrong unit!

EntityB

A.oid B.oid
:‘ 8 ‘ Input parameter: OID of a

connected object: the related
d) object is shown

v
|

EntityB
[Relationship(A2B)]
paraml ‘ ‘ B.oid
' 8 ’ " Input parameter: value to be used
in the selector: the matching
d) object is shown
EntityB

[B.attr = paraml]
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Operations

“l'l”l

" Operation units (operations, for short) model arbitrary actions that can be
triggered during the navigation of an hypertext.

" Operations may accept input parameters and emit output paramaters, have input

and output links.

" Operations do not display information, and thus are placed outside pages.
" To trap the occurrence of failures, WebML distinguishes two types of output links

thay may exit from an operation

" OK links: are followed after the successful exectuion of the operation
= KO links: are followed when the execution of the operation fails

valuel— attributel

KO

O—> Create Ur&tB
O~ \
value2 — attribute2 6
Entity
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~" Nothing

OK

___, OID of

the new object
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Operations: Example

ArtistCreationPage CreationResultsPage

FName:FirstName
ArtistEntry LName: LastName CreateArtistw ArtistDetails
— - @J oK R
V\ S a) 6

Artist Artist
<FirstName := FName>
<LastName := LName>

/ KO
ArtistCreation [l B4

CREATE ARTIST CREATION RESULTS

FirstName:l Celine
FirstName: Celine

LastName:I Dion —A OK —»
Press OK OK |
to create
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Predefined Operations m

" WebML provides a few predefined operations

" for content management (create, delete, modify, connect, disconnect)
= for access control (login, logout)
= for communication (sendmail)

" developers are free to invent other operations, as far as they understand their input,
business logic, and output.
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Operation Connect

|dentifiers of the
objects to connect

OIDs of P4
source object(s) \ KO
to connect Connect 3

Unit |dentifiers of the

G_) OK d obiect
OIDs of connected objects
destination object(s) d)
to connect _ _
relationship
role

" If the any of the input parameters is a set of OIDs, the operation is
applied to each element of the set

" The disconnect operation is similar
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Operation Connect: Example

ReviewPage Result
NewReview < - Rev: Rev |-ew.OID ArtistDetails
> [~ ¥
~
~
(5 Rev: OID <5
_ Artist
Review Rev: Review.Oll [OID = Art]
: Art:0ID
m ~ ~ ReviewDetails
L1 ~ N
- ArtistToRev iew
E— [Artist.OID = Art ]
6 [Review.OID = Rev ] é
Artist Review
[OID=Rev]

ReviewPage !Em Result !Em
NEW REVIEW ARTISTS ARTIST REVIEW
One of the most Select an artist to . -
romantic and assign the review: First name: Review :
i . ; One of the most

expressive artists | o g oo Celine o e
of the nineties. = Last hame: _ .

* Dion ; expressive artists

. Dion of the nineties.
° Prince
43
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Operation Disconnect: Example

Artist&AlbumsPage

ArtistDetails

PublishedAlbums

~
~

AlbumDetails

o

Album
[ArtistToAlbum]

1
z

Album

~

/

(k0]

Artist&Albums !ﬁm Artist&Albums !ﬁm
Celine Dion Celine Dion
ALBUMS ALBUMS DETAILS
) Sing-a-long
° All the way ° All the way
1999
° Let's talk... ° Let's talk...
° Sing-a-long * Sing-a-long —_—
° These are... ° These are... PressOK | oK
to remove
Web Engimneering — SSur (4) — Krnapp, Kocn

Album
Disconn

- ﬂé

AlbumToArtist

Artist&Albums

=]

Celine Dion

ALBUMS

° All the way
° Let's talk...
° These are...
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Areas

" An areais aset of logically homogeneous pages

" Examples of areas
= sections of a portal: sport, music, technology, ...
" elements of a data-management system: products management, news management,

®  Areas can be nested, so that sub-areas can be defined inside areas

" Each area should have a default page or a default sub-area, to give a meaning to
landmark areas and non-contextual links pointing to areas
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Site Views "MH

" A siteview is a set of pages and/or areas forming a coherent view of the
site
" Multiple site views can be defined on the same data model

" Different site views can be published for different types of users and for different
types of output devices

" Site views can be
" public: everyone can enter
" private: access control with password protection is enforced
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Role of XML in WebML Models M

= All information of your modeled applications can be stored in XML files
" ADTD is defined for WebML schemas XML files

" Automatic generation of Web pages in the selected publishing language can be
done by applying XSL transformations

<I--  INDEXUNIT ——>

LINK*, PROPERTY*, COMMENT?)>
<TATTLIST INDEXUNIT

id ID #REQUIRED
name CDATA #IMPLIED
entity IDREF #IMPLIED
distinct (yes|no) "no*-
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Presentation IM”I

" Presentation dealt with along two lines

= gallery of default presentation styles applicable to site views or single pages (with
elementary unit positioning on a grid)
= each presentation style is an XSL style sheet

= compatibility with best selling tools for presentation editing, for advanced page design
= e.g., WebML extensions for Dreamweaver 3 & 4
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Presentation Model ||M||

" Presentation is the task of defining the look and feel of pages

"  WebML does not include a specific model for expressing presentation at the
conceptual level

" Since WebML specifications can be represented using XML, presentation is
considered like a document transformation mapping the WebML specification of
a page into a page written in a concrete implementation language like JSP or
ASP.NET.

" Presentation is addressed in WebML by attaching XSL style sheets to site
views, pages, units and unit subelements.
= XSL style sheets take in
= input WebML specifications, coded as XML documents conforming to the WebML Document
Type Definition, and
= output page templates embodying the required mark-up code and data access queries.
= an implementation of WebML may include several pre-defined presentation style
sheets and the server-side components supporting the data access queries needed to
populate the content of the page templates produced by the XSL style sheets.
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WebRatio Site Development Studio

" Structure model design
= data derivation (derivation wizard)

" Hypertext model design (siteviews)

" Consistency checks (warnings)

" Structure Mapping onto a datasource

" Elementary units positioning in the pages

" Automatic web site generation with (default) presentation styles
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WebRatio: Structure Modelling m

1I.'d'f:l:iﬂatil:i Site Development Studio 0.6 - [Acme] _ O] x|
File Edit “iew Templates Warnings WebbLDoc Help

DB (o &= @ (B85 [(EZas e
S Attribute

"y Project Tree
SR
[l %4 Ertities
I Bigmage
= B comkination

>

SiteView » Entlty

¥l
|:| code "/@
E :Ziirﬁy £ 1N 1N
MlLohoto ; 1 Combination
(H % o
i o Vel ‘N4 User "
MewyProduct @ ’

I Product /4 Re|at|0n3h|p

I siteview .
I =tore i
I TechRecord store Product
I user

o Relationships :
Bigmage_Product 01 Y ]
Group_Siteisw / 4 ISA hlerarchy
Product_Combination 01
I Product_techRecord
Uzer_DefaultGroup TechRecord
User_Group NewProduct
3 Data Types 01

3 meta Structure et
I Site Composition Eiglmage

| J
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WebRatio: Hypertext Modelling

r—"&é AcmeWeb2 | & AcmeWaPz SIteVIeWS

S EE e | Eee R

% ihidex of kil #ems Incdex of all combinstions Operations:
- Jur teis Special offers for you - new site view
] H
% creation
2 \\ ®  add/remove
pages, units, links
B edit elements
V properties (panel)
\N4 Operation units " cuté&paste
v WebML units

v Links

Page/alternative
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