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From Ul prototype to implementation
Guidelines for Ul design
Ul containers and components

Web Ul design

Window navigation
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About user Interfaces

Server solutions make the software
Client solutions sell the software

Programmable client — a thick client with a
program residing and executing on it and
with access to the client’s machine storage
resources

Browser client — a thin client (web client)
representing a web-based Ul and using
server to obtain its data and programs

Ul design Is a multidisciplinary activity
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From Ul prototype ...

Organization Details

Company  |Bedrock Stone GQuary Pry. Limnited
Phone [02) 9953 0144
Fax [02] 3953 2452
E rmail stoney@bedrockquarry. com. au
Address | 15 Riverbed &venue

Bedrock, N5W 2077
Buzinesz
Type Advertizer |

Ok,

Created Cancel
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.. via design ...

M aintain Orgamizations

AR -EC Fadic New |

EEHETE|]F'DstaI.ﬁ.ddress Courier Address En:untan:tsl

7 |4BC Radic
E|

W fgency [ TV provider | Press provider
v Advertizer | Fadio provider

Y

Fhone : |[02] 3300-344 Fa:-::l

Emall . |secr@abcrad. com. au

@ Created : | |
i

0] Cancel |
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.. 1o Implementation

Update Organization - Tim's Lolly Shop

Organization lEu:-nta-:t&] Postal Address | Covrier .-'i-.ddrem]

A

M amne: |Tim'3 Lally Shop

23

Phone: [9550 5240 Fau:

Email: |

Status: |Eurrent custamer

Claszification

[ [
[ [
Hiztony
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I Creagte: [3MD 04,/04/2000
Preference; | - .
— bodify: (SMD 04,/04/2000
Mobes: J
End: |
J Clear End Date |
0.4 | Cancel




Guidelines for Ul design

User in control

Consistency

Personalization and customization
Forgiveness

Feedback

Aesthetics and usability
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User in control; Consistency

User in control

e user’s perception of control

e no mothering

» feedback (an hourglass, wait indicator, or
similar)

Consistency

« conformance to the Ul vendor’s standards

e conformance to the naming, coding and other
Ul-related standards developed internally by the
organization
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Personalization and customization; forgiveness

Personalization and customization =
adaptability
e Ul personalization — customization for personal

use
— includes the user’s locale information

e Ul customization — administrative task of
tailoring the software to different groups of users

Forgiveness
e support for an explorable interface

« multi-level undo operation
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Feedback; Aesthetics and usability

Feedback

 spin-off of the first guideline — the user in control

 visual and/or audio cues to inform the user of
what's going on when the control is temporarily
with the program

Aesthetics and usability = user satisfaction

* Aesthetics are about the system’s visual appeal

o Usability is about the ease, simplicity, efficiency,
reliability, and productivity in using the interface
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Ul containers and components

Two main aspects of Ul design:
 design of windows

» design of windows’ input and editing controls
Primary and secondary windows
Windows are Ul containers

Together, containers, menus, and controls
constitute Ul components

e Swing library in Java world
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Primary window

Title bar icon Title text Buttons to minimize, maximize, and close window

a-_;i AdExZ2000 Data Collection and Quality Control

Toolbar
<& Quality Contral
=23 Dictionary
P [Z1 Ad Link
ane (= Ad Link Merge...
= Adveriser
[E Agency Groups
[Z1 Brand...
Vertical
scroll bar =
[E1 Crganisation
] [E Outlet
Horizontal = Praduct
scroll bar - Praw Ad
7-1 Feparts
71 System
iy
Status bar
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Example 7.2 (AE) — primary window

‘-E AIM2000 Data Collection and Quality Control - [Products]
File RBawData Dictionany Links XReference Record View ‘Window Help

YEe| 8|2 o|=le] &

\‘f'/ Quality Control
Ea Dictionary
- [E] Advertiser

[E] Organisation
[E] Contacts

=423 ¥Referance - main

----- [Z] Collection Status

----- [2] Communication Type
----- [E] Contact Status

----- [E] Discrepancy Status
----- [5] Job Title

..... @ Mag Calour

..... [Z] Mag Position

----- [E] Media Type

----- [E1 Organization Status
----- [ Dutdoor Size

----- [Z1 Press Colour Loading
----- [Z1 Press Position Loading
----- [Z] Raw Log Status

..... [E] Type Of Contact

=

1]

Faur M Twenty Pies

15 Daminos Pizza - Deliverny

16 Supradyn bulti Vitaming

18 Campbell: Cazh N Camy W/ Houze
20 Jeanz West Strs

N tars Bar

22 Crown & Andrews Whack Attack
23 Crown & Andrews Jumping Maonkey
25 Bailey McBride Fumn Stre

24 Siemens Phone Spstems

29 Stacks Sports Warehouse

30 Trivett Classic Car Sales

il Commaorwealth Bank 5'Line &cc
32 Goulburn ¥ alley Tinned Fruit

il Aaml Carlng

36 Brescia Furniture She

kri Lighting " arehouse The

40 Pepsi Caola Soft Drink

41 Red Rooster

52 MEwd Milk. Pure Fresh

53 Diet Pepzi Soft Drink.

ot M5 Latteries Corporate

1] HF& EPI Smile Tth white/Clner
67 Uncle Tobys Microwave Popcom
2] vates Packet Seeds

71 Kellogas Special k.

vz Devondale Extra Saft Butter

7E Wwihite Wwings Cake Mives

79 Slate Peopla Tiles Strs

N Diet Coke Soft Drink.

=) advance Bank Investment Acc
97 Goodyear Tyres Corporate

105 United &irlines

12 Canon Fax Machines

116 Migzan Motor Co/Corp

119 FUp Soft Drink,

121 Joyce Mayne Discount Stre

122 Meat & L/Stock Aust Beef

128 Toyota Corolla

129 Southern Comfort Bourbon

130 Azt Wonderland

131 KFC - Carp

e e e e b e e

S A S S SO - S S S

Products

Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Trangaction Accounts
Trangaction Accounts
Tranzaction Accounts
Tranzaction Accounts
Tranzaction Accounts
Tranzaction Accounts
Tranzaction Accounts
Tranzaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Tranzaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts
Trangaction Accounts

GAL

Al5 Media for now [press)

Mizzan Leadership campaian pro

Ready
i) Start | T Microsoft \wiord

| @ Explaring - Uni

|[ 4 AtM2000 Data Colles
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Primary window — row browser

ﬂ'fi_‘ AdEx2000 Data Collection and Quality Control - [Ad Link]
|

44300

44302
44303
703135
91837
7B74E7
436551
1008655
B12797
B1E2814
1076412
1461650
8604
955070
1177271
964005
140390
b17464d
BEBkZ3
B17454
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Capri Body Fashion Lingerie St
Capri Body Fashion Lingerie St
Capri Body Fashion Lingerie St
Capri Body Fashion Lingerie St
Classic sounds Hi Fi Str
Classic Sounds Hi Fi Str
Classic Sounds Hi Fi Str
Classic Sounds Hi Fi Str
Classic Sounds Hi Fi Str
Centrepoint Toyaota Dealers
Centrepoint Towota Dealers
MNW'S9 Promotions/Competiti...
MNWW'S9 Promotions/Competiti...
Gateway Tasmania Tourism
Gateway Tasmania Tourism
teander Horselrawn Coach...
Gateway Tasmania Tourism
Atomfest Student Film Festival
Exarminer Newspaper
Examiner Newspaper
Exarminer Newspaper

Capri Body Fashions

Capri Body Fashions

Capr Body Fashions

Capri Body Fashions
Classic Sounds Hi Fi
Classic Sounds Hi Fi
Classic Sounds Hi Fi
Classic Sounds Hi Fi
Classic Sounds Hi Fi
Centrepoint Toyota Dealers
Centrepoint Towota Dealers
MNWSE [SA)

MNyWW'SH [548)

Gateway Tasmania Ltd
Gateway Tasmania Lid
teander Coaches
Gateway Tasmania Lid
Aust Teachers Of Media

Exarminer Newspaper Launce. ..
Examiner Newspaper Launce...
Exarminer Newspaper Launce. ..
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Direct Achwertiser
Direct Achwertiser
Direct Adhvertiser
Direct Achsertiser
Direct Advertiser
Direct Achwertiser
Direct Achwertiser
Direct Adhvertiser
Direct Achwertisar
Direct Advertiser
Direct Achwertiser
Young & Rubicam Adelaide (...

tedia Edge\rng & Rubicam ...
Andrews Thomas&Mallinson (...
Andrews Thomas&Mallinson (...

Oirect Adverizer

Andrews Thomas&hkdallinsan (..

Direct Achvertiser
Direct Achwertisar
ZZ TV Agency (T% Use Only)
Direct Achsertiser




Primary window — multi-pane row browser

"“'!i AdExZ2000 Data Collection and Quality Control - [Products by Advertiser by Agency] I_I_I_

! == %]
e EEE )

Wiade-Ferrell Larkins (NS

Waalker Wimble Media (NSW) accredidation confirmed june 96 Doug

Webster Marketing Swes (NSW) (02) B228 1800, Gill. 15/12/98.

Whyhin TBWA & Fartners (M5, Previously known as Box Emery & FPartners. media buying for this agency is thru BO

Dimmeys & Farges Of Footscray *T% use Raws for Russell Curis, direct and Virgin Advertising. *%irgin Adwvertising bu
Hardings Hardware Stores

Hire A Hubby service - hubby looking *Fress use Yirgin Adv WA “Tw and radio use raws far Virgin
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Primary window — tree browser

a-_;i AdEx2000 Data Collection and Quality Control - [Agency Groups]

ii
'
I

& Agency Groups
5123 Carat Consortium
=23 Carat Australia Media Group AIS Media (VIC)

CAN Advvertising Pty Ltd (vIC)
=24 Equmedia Cansortium Francis Agency The [VIC)
=23 AIS Group Leeds Media & Caomm Swvos (.
--l:l Als Media (N2W) Sub-Group hagnum Opus Advertising (V...
--l:l AlS Media (OLD) Sub-Group Micholson Guthrie Advtg (WIC)
m-C0 AIS Media (S4) Sub-Graup Sanford Vick & Assoc (VIC)
el S fedia (vIC) Sub-Group 558 Advertising [VIC)

-0 AIS Media (Wa) Sub-Graup Us Adbvertising (v1C)

#1-0 Tatal Media (vIC) Sub-Group Wilson Bverard Advig (vIC)
+-_1 Bowtell Clarke Yole Group (WhA)

#-_1 Charterhouse Adv Sub-Group

#-1 DMBAE Group

#-_1 Eura RSCG Parnership Group

-3 MediaCompete Group
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Primary window — web page

Qeack - O - X B @

<3 In a Nutshell: Practical Software Engineering - Addison-Wesley @ 2004 - Microsoft Internet Explorer

Ble Edit Wiew Favorites Tools Help

S Search 77 Favorites @ Media € (v o B - [ 3

Address | &) Rt cormp.m

— |
Maciaszek

Book in a Nutshell
Brief TOC w/Page
Detailed TOC w/Page
Qutline & Organization
CistinguishingFeatares
Intended Readership
Supp Materials

The Book's story

Instructors Area

zek-liong-bilsbasic_infoindex.btm

g.edu.aubooks/macias
a1 LT e '|'1' L

Maciaszek, Liong (2004): Practical Software Engineering. A Case Study
Approach, Addison-Wesley

About the Book

The distinctive character of this book stems from two endeavors. Firstly, this book is about the way software engineering is
done in practice. Secondly, it is about software engineering for enterprise applications. The book is pivated on one main case-
study, a substantial number of supporting examples, exercises and mini-cases. The four parts of this book capture its essence.
The parts are:

Part A - Software Projects

Part B - From Requirements via Architectural Design to Software Release
Part C - Software Refactoring and User Interface Development

Part D - Data Engineering and Business Components

Look in this texthoak for:

® Complete coverage of software engineering principles for the development of large systems.

® Thorough treatment of software development lifecycles, modeling languages, engineering tools,
project planning and process management,

® Emphasis on object oriented modeling and programming.

#® Practical application of iterative and incremental development with explanation of three iterations of

EBX
i

)
'3

Bco Lks 7

&) Error on page.

® Internet
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Secondary window

Logon to Sybase |_

Do |
‘ Command buttons

= Typically modal with respect to the primary window — user
must respond and close the secondary window before
interacting with any other window of the application

= Modeless secondary windows are possible but not
recommended

= Does not have any ‘bars’ — a menu bar, toolbar, scroll bars,
or status bar

= User events are achieved with command buttons (action
buttons)
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Secondary window — dialog box

Inzert T¥ Ad Instance

Outlet; &THF

Program Inztance: MBC Today - 171 September, 2000 at 07:217:43
Epizode; Ad Instance Attnbutes

Shown At — 11 September, 2000 Attibutes

R 0 - Qlympic Flag [ P
Druration; j O ympic Flag [ Press]

Type of Ad:  |Mormal -
Market Level: |Subrnarket - - 1] ﬂ

Ad
K.ep Mumber: | pop0007 Advertizer: [ Scoped

Praduct: v Scoped

Agency: v Scoped
Ad Links

Product Advertizer

Streetz Paddle Pops Unifoods PAL Initiative Media [M5W
Streetz Paddle Pops nifoods FP/AL J wfalker Thompson [&
Streetz Paddle Pops nifoods PAL Univerzal McCannz [M
Streetz Paddle Pops nifoods PAL Univerzal McCannz [N
Streetz Paddle Pops Unifoods PrL Universal McCanng [

3 >

Found F.ey Mumber: popO007

Save and Mest | Save and Elnsel GHuemny and NE:-ct| Cuery and |:|IIISE| Clear Cancel ‘
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Secondary window — tab folder

Insert Contact

Dretails | Postal .ﬂnddressl Courier .ﬂnddressl

,Q\ ID:

~]|

Farmly M ame:
First Mame: S alutation: I
Organization: I j
Department; I Status; I j
Jaob Title: I Start: |1 0/09/13599 End: I
Clear End Date I
233
FPhare: I kM ohile: I Fax: I
Ernail: I
7
Motes:
aF. Cance|

© Pearson Education 2005
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Secondary window — drop-down list

Inzert Program Instance

COutlet:

......

Frogran:

......

Started: Frogram

Ok DOLLAR CHAMCE OF & L
% Milion Chance of a Lifetime

F MILLIOM DOLLAR CHAMNCE OF AL
% Million Spoarting Chance

$ MILLIOM-CHAMNCE OF A LIFETIME
$1m Sporting Chance of a Life

$1m Sporting Chance of Lifetme
$1million Chance OF & Life Tim
$hillion Chance of a Lifetime

E pizode:

Save

$hdillion Chance af a Liftime
$MILLION DOLLAR CHAMCE OF A LI

a | i
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Secondary window — message box

AlMZ2000 D ata Dictionary Maintenance E=

& Error: Thiz Program containg &d Breaks and cannot be deleted.

ou must delete the contained Ad Breakz before deleting the Program.
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Menus

JMenu JMenultem Cascading popup menu  Right-click popup menu

&

File EEElelElE=m Heln

| Go To b It Eitle [Mione
10 Insert Alt+Insert tLef Size

Mike I

(11 .
(12 Delete Alt+Delete M et Alt+Right Roma —

1 3 : . e POl SIeVBr M Maximize
1 4 [ i cidiet American Philig | B
14 Frida Julie
T ¥ QueryMode  AI+Q = ' | X Close Alt+F4

[£ 2l 59 //

Mitimize

Execute Query Alt+E

Wodmed Talse [Edmng . movie T Yiew

JCheckBoxMenultem Accelerator key
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File Database

Toolbars

Help

- B

MovieCode

MovieTitle
Irte rviewy wyith the Va..

The Birdcage

File Database Help

=S

Directar
Meil Jardan
Mike Michols

MovieCode

<< » M X 3 B 6

MovieTitle

Directar

17 The Pianist Raman Polanski Intervieny with the Ya... MNeil Jordan

13 Solaris Steven Soderhergh The E'?FUE_EIEIE Mike Michols _
14 Guiet American Philip Moyce || 12 The Pianist Foman Polanski
15 Frida Julie Tavmaor - 13 Solaris Steven Soderbergh
[« ¢ \p M = X, & 7 @f | J rowe 1 Modified:false [Editing © bowvieView1

row 1 IMndifk(UalselEditing Movie] Yiew

&

Toolbar

© Pearson Education 2005
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Buttons and other controls

& Buttons and other controls

4 JTree
- Ok ‘ =
JButton: -] colors

#- ] sports
JTogogleButton: ‘ Push It (-] food

ButtonGroup JCamboB oy

JRadioButions: | ¢ Disagree

JCheckBox;

JTextField:  [The Pianist
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Web application

Web application is a Web system that allows its

users to execute business logic with a web browser
e client browser renders web pages on a computer screen
 web server delivers the web pages to the browser

 can include an application server to manage the
application logic and to monitor the application state

— a simple technique to monitor state is to store a cookie in the
browser

Scripts and applets are used to make the client
page dynamic
e scriptis a program interpreted by the browser

« applet is a compiled component that executes in the
browser’s context but it has only limited access to other
resources of the client computer (for security reasons)

Server pages — scripts executed by the server on a
web page

© Pearson Education 2005 Chapter 7 (Maciaszek - RASD 2/e) 26



Web application — enabling technologies

Data access libraries to allow scripts in server
pages to access the database

« ODBC (Open Database Connectivity)

« JDBC (Java Database Connectivity)

« RDO (Remote Data Objects)

» ActiveX Data Objects (ADO)

Enabling technology for the web server — scripted
HTML (HyperText Markup Language) pages

 ASP (Active Server Pages)

« JSP (Java Server Pages)

Enabling technology for web pages
 client scripts (JavaScript or VBScript)
« XML (eXtensible Markup Language) documents
Java applets
JavaBean
ActiveX controls
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Deployment architecture tiers

Client with browser
« to display static or dynamic pages

e scripted pages and applets can be downloaded and run
within the browser

Web server
 handles page requests from the browser

 dynamically generates pages and code for execution and
display on the client

Application server
« manages the business logic

e Indispensable when distributed objects are involved In
the implementation

Database server

« provides for a scalable storage of data and multi-user
access to it

e business components encapsulate persistent data stored
In a database and communicate with the database server
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Window navigation

Ul design — through prototyping or Ul layout
tools — does not inform how the windows
can be actually navigated by the user

A window navigation model consist of
diagrams visualizing screen containers and
components and showing how the user can
traverse from one window to another

User eXperience (UX) storyboards — a
UML profile for window navigation
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User experience (UX) storyboards

Add actor characteristics to the use case.

. This includes definition of actor’s (user’s) computer familiarity, domain
knowledge, frequency of accessing the system, etc.

Add usability characteristics to the use case.

. The usability characteristics include helpful hints (e.g. how to make the
Ul easier to use or easier to implement) and any rigorous requirements
that must be conformed to (e.g. system response time, acceptable
error rates, learning times).

Identify UX elements.

. This refers to the identification of the Ul containers and components.

. A specially stereotyped class model is used to represent UX elements.
Model the use case flows with the UX elements.

. This is a UX-driven behavioral collaboration modeling.

. UML sequence and collaboration diagrams are used to depict the
interaction between the user and the Ul presentation screens or
between the presentation screens themselves.

Model screen navigation links for the use case.
. This is a UX-driven structural collaboration modeling.

. Stereotyped UML class diagrams are used to depict associations along
which the navigation between UX elements takes place.
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Modeling UX elements — class stereotypes

The UML classes can be stereotyped as:
e <sCreen>>

— defines a window or a web page rendered on the
screen

e <<input form>>

— represents a window’s container or a web page form
through which the user can interact with the system by
entering data or by activating some actions

e <<compartment>>

— represents any region of a screen that can be reused
by multiple screens (e.g. a toolbar)
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Modeling UX elements - field tags

Three most interesting tags specify if a field Is:
- editable

— Indicates if the field can be modified by the user or not
e visible

— Indicates if the field is displayed on the screen of hidden from
the user’s view (but still accessible to the program)

e selectable

— Indicates if the field can be selected (highlighted or otherwise
shown as active)

For example
e {editable
 {editable

true, visibility = visible}

false, visibility = hidden}
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Example 7.7 (AE) — UX elements for primary window

<<screen>>
AdEx2000 Data Collection and Quality Control
0 0 0
1 1 1 1
<<compartment>> <<compartment>> <<compartment>> <<compartment>>
Title Bar Menu Bar Toolbar Status Bar

1

<<input form>>

© Pearson Education 2005
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Behavioral UX collaboration

Two categories of actions in UX classes:
e User actions are any Ul events coming from the user

« Environmental actions are any Ul events coming from

the system
— Navigation to a new screen is one of the most noticeable
environmental action

— The UX profile recommends to distinguish environmental
actions with a dollar sign prefixing the action’s name

UX flows of events capture the behavioral aspect
of a UX collaboration

UML interaction diagrams (sequence and/or
collaboration diagrams) are used to represent UX
flows of events
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Example 7.4 (CM)

Organisation Status

Code | Org Status |
F'[I:I:E:IZI
Frozpective customer soon

Current customer

Fazt customer

Current customer with contract soon t...
Uncertain if a good prozpect

ective customer in long term

R I R T e —L

Inzert Record - Orgamszation Status

Drezcrphion ||

Cancel
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Example 7.4 (CM) — UX elements

<<screen>>
| Insert Organization Status |~

1 2
<<input form>> <<compartment>>
Status Description Command Button
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Example 7.4 (CM) — behavioral collaboration

==gctor== ==jnput form== ==compattment== ==compattment==
: User : Quality Comntrel O Record : Menu Bar : Toolbar
| Tree Browser
1: SEF|EE’[DI*QEIFIEEI“EIFI 5t5|tu5
2 5plect insert tem
1 | 3: select insert puttan |
D
1l o 4 fnayigate to

conditional rjranching af events

==SCregns=

sInsert O

Crganization O

Status

5. Fnavigate t

- P
b enter description
Il preslsave |
| | 1
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Example 7.4 (CM)

v

“=compartments=
Menu Bar

Hecord insert tem{editable=falze, selectable}

+zelectinsert itemi)

B

— structural collaboration

<<compartments:-
Toolbar

+Hecord insert button{editable=falze, selectable}

+zelect insert buttan()

N cr74u5
z<input form ==

Status Des cription

+Hlescription{editable , selectable=false}

+enter description()

=

L<5CreEN=~

Insert Organization Status

+hnavigate tof)
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Summary

The Ul design is a multidisciplinary activity
requiring the combined expertise of different
professions

The design must adhere to the guidelines
published by the manufacturer of a windows
Interface

The containers define various windows and web
pages used in the application

Containers are considered to be one category of Ul
components — menus, toolbars, and controls are
other kinds of components

Modern web applications place their own
demands on Ul design

Window navigation captures possible navigation
paths between application windows and other Ul

elements
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