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Objective

Understand the principles of user interface (Ul)
design

Understand the process of user interface design
To design the user interface structure & standard
Understand the principles and techniques for

= navigation design
= input design
= output design

Be able to design a user interface
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Systems Analysis and Design: SDLC

1 Planning: Preliminary Investigation / Scope Analysis

2 Analysis
* Problem Analysis
= Requirement Analysis
= Logical modeling / design
= Decision Analysis

3 Design

= System Architecture: network model, H/W & S/W
specification, security

* Plan: Testing, Conversion (data & system), Training
= IS Application: Class & Object, GUI (1/0)

4 Implementation
5 Maintenance: Operation & Support
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Analysis

Design

1 Information (what)

2 Requirement
Specification

3 Diagram
= Functional analysis: Use
Case Diagram

Structural analysis:
Class Diagram

Specification: Contract

1 Technology (how)

2 Design Specification
= Architecture, Interface,
Data&Process
3 Diagram
= Behavior model

Interaction Diagram
State Diagram

= Activity Diagram
= (Specification perspective)
Class Diagram
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1. Introduction

< User interface defines how the system will interact
with external entities

« System interfaces define how systems exchange
information with other systems

= Navigation mechanism provides the way for users
to tell the system what to do

= Input mechanism defines the way the system
captures information

= Output mechanism defines the way the system
provides information to users or other systems

« Graphical user interface (GUI) is the most common
type of interfaces
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Interface Problem

Interface problems result in confusion, panic @uasswn,
frustration suéed1s, boredom, misuse, abandonment, and

other undesirable consequences
Causes

Whitten

= Excessive use of computer jargon and acronyms
= Non-obvious or less-than-intuitive design
= Inability to distinguish between alternative actions (“what

do | do next?”)

= Inconsistent problem-solving approaches
= Design inconsistency
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2. Principles for User Interface Design

= Layout

= Content Awareness
« Aesthetics gunsonm)
= User Experience

« Consistency

= Minimal User Effort
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2.1 Layout Concept

= The screen is often divided into three boxes
1 Navigation area (top)
2 Status area (bottom)
3 Work area (middle)

= Areas and information should minimize

user movement from one to another

9/59

Layout Example
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Layout Example
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2.2 Content Awareness

All interfaces should have titles

Menus should show
= where you are

= where you came from to get there

It should be clear what information is within

each area

Fields and field labels should be selected

carefully

Use dates and version numbers to aid system

users
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Human Engineering Guidelines

« The user should always be aware of what to do next
= Tell the user what the system expects right now
= Tell the user that data has been entered correctly
= Tell the user that data has not been entered
correctly

= Explain to the user the reason for a delay in
processing

= Tell the user that a task was completed or was not
completed

= Display messages and instructions long enough so
user can read them

Whitten 13/59

Which error message is most helpful?

Emor Mo, 217 Vou have entered an invalid date. The date foimat you have uzed is not valid.
Usze dd-mm-pyyy. Press Help for more information.

teb |

Warning

& “t'ou are about to delete the Client Record for Yellow Partridge Jewellery.
Aire 7

Cancel | Help |
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2.3 Aesthetics

- Interface design for pleasing the eye

- Interfaces need to be functional and inviting
to use

= Avoid squeezing in too much, particularly for
novice users

= Design text carefully
- Be aware of font and size
= Avoid using all capital letters

= Colors and patterns should be used carefully
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2.4 User Experience

= Usability concept
= Easy to use / learn / understand / useful
= Consider adding shortcuts for the expert

2.5 Consistency

= Enables users to predict what will happen
= Reduces learning curve
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2.6 Minimize Effort

= Three clicks rule for getting information
= Minimal User Input

= Try to design systems so that users do not have to
make unnecessary key presses or mouse clicks

Use codes and abbreviations
Select from a list
Edit incorrect values rather than retype them

Provide information that can be derived
automatically

Use defaults
Use accelerator keys for menus
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3. User Interface Design Process

Use, scenario
development [|

Interface
structure

Interface ”
design

evaluation

Interface Interface
design standards
prototyping ! design

\‘/
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1 Use Scenario Development
= Qutline the steps to perform tasks
2 Interface Structure Design
= Show dialog chart
= Shows how all screens, forms, and reports are related
3 Interface Standards Design
= Basic design elements for screen, form, and report
4 Interface Design Prototyping

= A simulation of screen, form, or report using paper,
storyboard, etc.

5 Interface Evaluation

= To improve the interface design before the system is
complete
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Dialog Chart  (apply for your project)
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Storyboard Example

Fird Clent
ey

Find a Cli
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User Manual

= |s the last step for user interface design
process
= To document the procedures, screens, forms,

reports, and dialogues

= Given a well-designed user interface, a well
written user manual, and adequate training,
the user should be able to access and utilise
the system with little or no additional help

Whitten

4. Navigation Design

Basic Principles

= Assume users
= have not read the manual
= have not attended the training
= do not have external help

= All controls should be clear, understandable,
and placed in an intuitive way on the screen

« Type of navigation control: language, menu,
icons
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Basic Principles

Prevent mistakes
= Limit choices
= Never display commands that cannot be
used
= Confirm actions that are difficult or
Impossible to undo
= Simplify recover from mistakes

= Use consistent grammar order
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Type of Menu

Type of Menu

When
1 Menu bar Would You
2 Drop-down menu /Cascade menu Use Each of
3 Pop-up menu serach o
4 Tab menu These Menu
5 Toolbar Types?
6 Image map
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Common Type of Menu
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Example of an Image Map Message Tips
T —— = Should be clear, concise, and complete
Fie Edt Wew Go Commuracaior Heip -

ERE N SP N Ra = Should be grammatically correct and free of
A A I ] jargon and abbreviations
S ij/w _ The Best Locations On the Best Beaches. _?Mb&&&;::;g:}?;:ﬁ o - Avo|d negatives and humor

e - Type of messages

i Types of Messages When
T ® image hap

:::u\p:s stars, they found a place of slmost celestial ;2% 1 Error message Would You

m:j:m ; 2 Confirmation message Use Each of

Sy 3 Acknowledgment message These
= - :/l 4 Delay message Message

5 Help message Types?
27/59
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5. Input Design

= The goal is to simply and easily capture
accurate information for the system

= Capture data at the source - reduce duplicate
work, processing time, cost & error

- Reflect the nature of the inputs
= Batch vs. Online

= Find ways to simplify their collections
= Source data automation
= Minimize keystrokes
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Online vs. Batch Processing

= Online processing immediately records the
transaction in the appropriate database

- Batch processing collects inputs over time
and enters them into the system at one
time in a batch

= Remote batch processing
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Source Data Automation

= Can be obtained by using the following
technologies —

= par code readers [T

= optical character recognition

a o b e i it C—|
magnetic stripe readers IO

= smart cards R

= Biometric Bar Code

= How can internet be used for source data
automation?
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Minimize Keystroke

= Never ask for information that can be
obtained in another way

= List selection is more efficient than
entering information

= Use default values where possible
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Type of Inputs

« Text
= Numbers
< Selection boxes

Types of Boxes
L Texth When
ext box
2 Check box Would You
3 Radio button Use Each of
4 On-screen list box These
5 Drop-down list box Box
6 Combo box Types?
7 Slider

On-Screen

List Bosx

Diowm

LList Box

Stades

Type of Input Boxes

3 Input Styles Example - Nelscope

. Ede Edm wiew Go Commomcstor  Help

- - = “afr = +*= - i X E
= (= - Forward  Redosd Home Semrch Gusde Pk Security,
(ERET & L T =1

S st Message S et~ Lockup 5 MewSCocd = Melcoster

Sample Input Forn

| What s yenr majors
H (Check one ondys

H = maas

 © Accounting

T Markctimg

I T Computer Scicncs
~ Management

Wihat software do you feel comfortable msimg:
(Check all that applyh

|~ Weord F "WordPerfoct
™ Excel T Lotas 1-2-F F Access

\

—

= O Dona | Mon-Morth Ssmenca

Sk e WP
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Examples of Advanced Input Controls
Cirop Do Calendar Control Check Lizt Box
| 2nz/00 =l Item 1
Itern 2
v
Slider Edit Control fiem 3
| - [ Item 5
Itern 6
Masked E dit Contral E Item 7
Jiz191923-9233
st inalizaling erldiems] dlks Check Tres List Box —
- - ] Item 1
Il:llck ... far optians _I : ltern 2
Alternate Mumeric S pinner Control L ltem 3
= LD s
' B[] ltem 5 (b) BAD FLOW
: i = ke 541
Internet Hyperlink, Control : BT 511
. e a-1- = = e =——
http: A A, ricrozoft. com " ltemE
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Good Flow in a Form

%1 Good Entry Layout

—Applicant Information:

Social Securty #: Salutation: Curent D ate:
I | . E
I | | |
First Name: Middle Mame: Last Name:
[ I
| f |
Address Line 1: Telephone: Dther Information:
| Address Line 2
| r
Cityr State: Zip Code:
| G | G g

(a) GOOD FLOW

Type of Input Validation

Types of Validation

When

1 Completeness check
2 Format check

3 Range check

4 Check digit check

5 Consistency check
6 Database checks

Would You
Use Each of
These
Validation
Methods?
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Input Prototype for Web Interface 6. Output Design
l  Soundsiaxe i
B : Caersonnment - @‘«. [Generar Understand report usage
: Gdsor | tslp | rdesmackng | sasket | checkeus = Frequency / Real-time or batch reports
e Manage information load
 —rod ct - -
® Matriy  (videas) YES [ . £18.99 $18.99 " A” needed Informatlon
E\ankl Update" after you have made a change in Updale
: = — Type of reports
When
Shipping: [UPS Second Day Air $7.95 =] Type of Reports Would You
Detail / Summary / Exception Reports Use Each of
POSTAL SERVICE: g Internal / External Outputs These
B oo i eins e e e hinped 2 UErS Prerty, e Clnce Mal, Fadt or %S, To Turnaround Document
B crdstage.com does not ship on Sunday or national holidays. Graphs Report
: [Home] [Frivasy Statement] [Store Locator] [Help] [Contact Us] [Company Info.] [Jobs] | Typeso
< I ;lll
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Internal Output

= For owners and users within an organization
= Detailed reports

Eif:lsuundﬁlage Entertainment Club Detailed

Product Product

Return to Summary | Close I
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Summary Report

% SoundStage Entertainment Club Summary

PRODUCT SALES SUMMARY

AS OF 1/25/2000
Product Product

Cuwrent Month's Current Year
Type Uit Sales Unit Sales

Jerchandise 784

Audio
E itle

Wideo Title
T otal: 1031 ,?55?

YWiew ddditional Reports | | LClose I

Whitten
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Exception Report

":“l SoundStage Entertainment Club Exceplion

DELINQUENT MEMBER ACCOUNTS AS OF 1/25/2000

Area Code Phone Balance Due

LClose I

Beturn ko Summary |

Whitten 43/59

External Output

= External outputs leave an organization
= Intended for customers, suppliers, partners,
or regulatory agencies
= Turnaround documents are external
outputs that eventually re-enter the
system as inputs

= Most “bills” and invoices include a stub to
be returned by the customer with payment

Whitten
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Whitten

External Document

& SoundStage Entertainment Club PURCIELASIE

&,

TP L Do) nonDes MUST APEEAF SN AT FELIES SO ESERNOeNGE
shippeng papess, and invaices:

P.O. NUMBER: 712812

To: Ship Te:

©BS5 Fox Wideo Distritution
PEIRA oo DR

ScundStage Ertertainment Chub
SOy P S
Dudding A

Hollywooed, CA
2600 Darwin Driwe
Indarapois. 1N 43213
I FO. DATE T ReouismioNEn | SHIE iR, |
I Y l e [ ues ] ] Het 30
oY DESCRIETIoN TR PRICE TOTAL
20000 Sar Wiars: The Prantom Mencs (VHSE 5.0 F1E00.00
3000 St Wiars: The Prianiom Menace (DN Doty Digtal) 1088 s8,570000
500 Star Wars: The Praniom Mensce {OVD DTS} P 12,486.00
8000 Star Wans: The Franiom Menscs {PlayStaton 1) oo 185.220.00
a00 S Wiars: Tew Prantom Mongon Soonctrack: (GO 6.5 6, PG00
800 Sta Waars: Trus Prantnn Monscs Theator Porsos ) 2.904 00

Sabiotal 53797500
Tan 3765825
otal ST5.633.25

1. Pt e s GOt 8 P .

2 Enter P oror in sooriance WY B prices: lerm. dearery metos. s
e e sboe

T Pl Sy L ety € o B8 LR 13 B 8 RO

Madge Worthyu-o:

e by T
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Turnaround Document

4@y, SoundStage Entertainment  imeicess. izt

-

[ . P 4521
317 496 DOOE Fax 317 404 (900

INVOICE
Cus
Name  KATRSA SMITH Ce Date 204000
Address 3018 DURAC DR e M 328810
City LITTLE ROCK Stane AR 2P 4653
== R i—3

Dch e et 155 porbon weih Pyl

Qry Daserption Wnit Prica TOTAL
1 EAGLES HELL FREEZFES OWER (DWD DOY 51999 $19.00
1 THE GRAMMY BOX [C0) "~ COUNTS AS 3 CREDITS 37158 32180
1 GONE WATH THE WAND DIRECTORS CUT (DD DE) £17 00 1700
" SIXTH SENSE (WHS) FREE 85 CR 3000
1 A BUGES LIFE (VHS) FREE 55 CR 5000
[ MASCAR 3000 [VHE) *=* CLOGEDUT (MO S5 CF) 029 =580

10 SOUNDSTAGE CREDITS WERE USED TO PAY
FOR BART OF THIS BURCHASE

WWE APPREGIATE THE FINE MANNER IN WSCH YOL
HIAVE PAID ON YOUR ACCOUNT. [N APPRECIATION
WE HAVE ADDED 7 SOUNDSTAGE CREDITS TO
FOUR ACCOUNT

WOU CAMN EARN 7 CREDITS BY PAYING THIS

INW'OICE B THE DUE DATE
S Tokal =85 66

e Paymant Dataits Shigping & Handlng 5700
Casn Taxes $295
Check
Cregit Carg TOTAL Frgo1]
Pame
ccm Officas Liss Oy
Expires

PSS el Ty Tt urteetes wall] fupersanil RASS Sheh s gkt 1
SoundGlags Entortaswrant Ciub

e |
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Whitten

Output Implementation Method

1 Printed output
= Tabular output presents information in columns
= Zoned output places text and numbers into designated
“areas”
2 Screen output
= Graphic output is the use of pictorial charts to convey
information in ways that demonstrate trends and
relationships that cannot be easily seen in tabular formats
3 Point-of-sale terminals
4 Multimedia
5 E-mail
6 Hyperlinks
7 Microfilm
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Graph
I

Line Chart

Bar Chart

Sample Selection Criteria

2

Line charts show one or more series of data over a
period of time. They are useful for summarizing and
showing data at regular intervals. Each line represents
one series or category of data.

Area charts are similar to line charts except that the
focus is on the area under the line. That area is useful
for summarizing and showing the change in data over
time. Each line represents one series or category of
data.

Bar chart are useful for comparing series or
categories of data. Each bar represents one series or
category of data.

Column charts are similar to bar charts except that
the bars are vertical. Also, a series of column charts
may be used to compare the same categories at

Column Chart r
different times or time intervals. Each bar represents
one series or category of data.
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Graph (concluded) Output Design with a Modern CASE Tool

=-=I File Edit View Diagram Sym;JuI.Deﬁ-niliun glt Window Help .g phic Scree = ;
ENEEETE N e e Y == TR
ST T T T e e e Y e
ag e
=[5 . . . .
_ Selection Criteria = [l SoundStage Entertainment Club
anf 1 b .
Pie Chart Pie charts show the relationship of parts to a whole. o _ . ' g I .
They are useful for summarizing percentages of a = P ] Memberflame: [T T T ]
Q whole within a single series of data. Each slice L
represents one item in that series of data. | o smeetmamess [ ]
- 5 Y 5
[~ Multiple Selection X Motify
L . - [ Sort [ Standard
Donut Chart Donut charts are similar to pie charts except that they | I Mo Redraw I~ Owner Draw Fixed
can show multiple series or categories of data, each as = ,': ::'S“SEI::@'" ": ﬂ:':j;::;;—’aﬁah'e
its own concentric ring. Within each ring, a slice of F I Mo Integral Height [ Keshoard Input
that ring represents one item in that series of data. I I (e
F_ [ 1= Name l::n]nhel =3 =
|
1| oK Cancel + *
| e
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Output Design Guideline Tabular Report Design Principles
1 Outputs should be simple to read and interpret. P i
. - [}
= Every output must have a title / time and date age Size

= Fields and columns should be clearly labeled

= Reports should include legends for all abbreviations

= Information should never have to be manually edited

= Information should be balanced across the page or screen
= Provide for easy navigation within information

= Avoid computer jargon and most error messages

2 The timing of outputs is important

3 The distribution of outputs must be sufficient to assist
all relevant users

4 Outputs must be acceptable to the system users who
will receive them

Whitten 51/59 52/59

Page orientation: portrait, landscape
Page/ column heading

Heading alignment (left, right, center)
Column spacing

Format

Control breaks

End of report




Consider

= Under what conditions would you be most
likely to replace reports on paper with ones
delivered electronically? When might you
NOT want to make the change?
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Summary

= User interface design for usability
= Principles for good interface design: layout,

content, aesthetics, user experience,
consistency, and minimum user effort

= The design process focuses on user actions,
diagramming the structure, standards,
prototyping, and evaluation

= Navigation design for simple use the system
= Input design
= Output design
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Question and Answer
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Quiz
1 The fundamental part of the user interface that

permits the system to capture information is the input
mechanism.

2 The user interface design principle that places an
emphasis on the ease of use and the ease of learning
the interface is user experience.

3 Using a diskette to represent saving a file is an
example of an interface icon.

4 Storyboard is the prototyping technique that is least
expensive, but provides the least amount of detail.

5 Novice and expert users are both usually most
concerned with “ease of use” of a new system.
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6 The navigation design principle that results in the
provision of an “undo” button is simplify recovery
from mistakes .

7 The type of menu that often contains multiple word
menu items and that may display cascading menus is
called a drop-down menu.

8 A confirmation message is used when the user selects
a potentially dangerous choice, such as deleting a file.

9 A check box is a selection box that permits the user to
select only one item from a mutually exclusive list.

10 A consistency check ensures that combinations of
data are valid, for example, does the zip code of an
address correspond to the city.
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11 The overall flow of screens and messages is
called a

12 menus use pictures to represent menu
options in the main body of the window.

13 Is a type of data entry that
remains the most common form of input.

14 A(n) IS a pointing device
used in conjunction with graphical user
interfaces. It has made it easy to navigate on-
line forms and click on commands and input
options.
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Team Assignment

- Design your project
= Input Design
= Qutput Design
= User Interface Design
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