How the customer
explained it

Requirements

How the Project
Leader understood tt

How the Analyst
designed #t

How the Programmer
wrote ft

How the Business
Consultant described it

How the project
was documented

What operations
installed

How the customer
was billed

What the customer
really needed




Project group selection on Moodle

gE| Discussion forum

H News forum

Open All P Close All

News To1pic
Project milestones Topic
%> Idea Proposal 1

== |dea Proposal Presentations
You can view everyone's the idea proposal presentations, to help you form project groups. (The
presentations are all together, in a .zip file.)

&) Self-assemble project groups

Homework Assignments Topic



Project group selection on Moodle
| |

Group
Fighting
Muskrats

Group 1

Group Pi

Group Z

Replacement
Refs

Slurm

The Bad
Group

This is nota
group

Turing

Universe B

Group description

Count Members

0/4

0/4

0/4

0/4

0/4

0/4

0/4

0/4

0/4

0/4

Action

| Become member of Fighting Muskrats |

| Become member of Group 1 |

| Become member of Group Pi |

| Become member of Group Z |

| Become member of Replacement Refs |

| Become member of Slurm |

| Become member of The Bad Group |

| Become member of This is not a group |

| Become member of Turing |

| Become member of Universe B |




Lecture outline

* Requirements
— What are requirements?
— How can we gather requirements?
— How can we document requirements?
— Use cases

 User interfaces
— What's good?
— What's bad?



What do requirements and Ul have to
do with research projects?

* The research is a product

— You are making a tool, developing a technique,
answering a question.

— Users of your work are just like software users.

* The interface of your tool/technique is
Important to its success

* The interface of your work is important to
your (project’) success
— reports
— presentations



Lecture outline

-2 Requirements
— What are requirements?
— How can we gather requirements?
— How can we document requirements?
— Use cases

 User interfaces
— What's good?
— What's bad?



Software requirements

* requirements: specify what to build

— "what" and not "how”
— the system design, not the software design

— the problem, not the (detailed) solution



“wWhat vs. how”: it’s relative

* “One person’s what is another person’s how.”

— “One person’s constant is another person’s
variable.” [Perlis]

Parsing Stack
Stack Array or Linked List

Linked List Doubly Linked List



Why requirements?

« Some goals of doing requirements:
— understand precisely what is required of the software

— communicate this understanding precisely to all
development parties

— control production to ensure that system meets specs
(including changes)

* Roles of requirements
— customers: show what should be delivered; contractual base
— managers: a scheduling / progress indicator
— designers: provide a spec to design
— coders: list a range of acceptable implementations / output
— QA / testers: a basis for testing, validation, verification



Cockburn's requirements list

Requirements Outline: A template of all functional requirements

1. purpose and scope
terms / glossary
use cases
technology used
other

5a. development process -
participants, values (fast-good-cheap),
visibility, competition, dependencies

5b. business rules / constraints
5c. performance demands
5d. security (now a hot topic), documentation
5e. usability
5f. portability
5g. unresolved / deferred
6. human issues: legal, political, organizational, training

Lk wnN



How do we gather requirements?

Let’s start with two facts:

« Standish Group survey of over 8000
projects, the number one reason that
projects succeed is user involvement

« Easy access to end users is one of three
critical success factors in rapid-
development projects (McConnell)



Typical situation

TLL NEED TO KNOW FIRST OF ALL,
YOUR REQUIREMENTS WHAT ARE YOU tM TR IING 1O ‘%%“%"i&‘ﬁé %s
BEFORE I START TO TRYING TO M?.ff J&’Tﬁ,‘:&& & ACCOMPLISH WITH
DESIGN THE SOFTWARE. ACCOMPLISH? ; THE SOFTWARE?

E-mail: SCOTTADAMS ® ACL COM

=

T WON'T KNOW WHAT " TRY TOGET THIS |

1 CAN ACCOMPLISH CONCEPT THROUGH YOUR CAN YOU DESIGN
UNTIL YOU TELL ME THICK SKULL: THE IT TO TELL YOU
WHAT THE SOFTWARE SOFTWARE CAN DO § MY REQUIREMENTS?

CAN DO. WHATEVER I DESIGN - )

IT 70 DO! P

© Scott Adams, Inc./Dist. by UFS, Inc.



How do we specify requirements?

Prototype

Use cases

List of features
Paper (Ul) prototype

System Requirements Specification Document



A good use case

starts with a request from an actor to the system
ends with the production of all answers to the request

defines the interactions (between system and actors)
related to the function

from the actor's point of view, not the system'’s
focuses on interaction, not internal system activities
doesn't describe the GUI in detalil

has 3-9 steps in the main success scenario

IS easy to read

summary fits on a page



Use cases

A use case characterizes a way of using a system.
It represents a dialog between a user and the
system, from the user’s point of view.




Use case terminology

Actor: someone who interacts with the system
Primary actor: person who initiates the action
Goal: desired outcome of the primary actor

Level: top or implementation

What are some possible actors?




Do use cases capture these?

Which of these requirements should be
represented directly in a use case”?

. Order cost = order item costs x 1.06 (tax)
Promotions may not run longer than 6 months.
Customers only become Preferred after 1 year
A customer has one and only one sales contact
Response time is less than 2 seconds

Uptime requirement is 99.8%

Number of simultaneous users will be 200 max

NoOokwWh =



Three ways to write down use cases

* Diagrams
— unified modeling language (UML)

* Informal language

* Formal specification



Use case summary diagrams

The overall list of your system's use cases
can be drawn as high-level diagrams, with:

— actors as stick-men, with their names (nouns)
— use cases as ellipses with their names (verbs)

— line associations, connecting an actor to a use
case In which that actor participates

— use cases can be connected to other cases
that they use / rely on

check out book

library patron




Use case summary diagrams

It can be useful to create a list or table of
primary actors and their "goals”

Actor Goal

Library Patron Search for a book

Check out a book

Return a book

Librarian Search for a book

Check availability

Request a book from
another library




Use case summary diagram 1
Library System

%4/// X

Librarian
\\
@ /
Library Patron
/

Gen catalog




Use case summary diagram 2

Update
Accounts

“«uses» Accounting

System
/—\ «uses»

AN
() e
/ Trader Capture
Actor Deal
/\

«extends»

Trading Manager (P

Salesperson

Limits

Use Case ———#( Exceeded

Investment
System



Informal use case

Informal use case is written as a paragraph
describing the scenario/interaction

 Example:

— Patron Loses a Book

The library patron reports to the librarian that she has
lost a book. The librarian prints out the library record
and asks patron to speak with the head librarian, who
will arrange for the patron to pay a fee. The system will
be updated to reflect lost book, and patron's record is
updated as well. The head librarian may authorize
purchase of a replacement tape.




Structured natural language

— LA
* LAl
— LLA.ii.3
» LLA.ii.3.q

Although not ideal, it is almost always
better than unstructured natural language




Formal use case

Goal Patron wishes to reserve a book using the online
catalog

Primary Patron

actor

Scope Library system

Level User

Precondition

Patron is at the login screen

Success end
condition

Book is reserved

Failure end
condition

Book is not reserved

Trigger

Patron logs into system




Main Success
Scenario

a k o b =~

o

Patron enters account and password
System verifies and logs patron in

System presents catalog with search screen
Patron enters book title

System finds match and presents location
choices to patron

Patron selects location and reserves book

System confirms reservation and re-presents
catalog

Extensions

(error
scenarios)

2a.

5a.

Password is incorrect

2a.1 System returns patron to login screen
2a.2 Patron backs out or tries again
System cannot find book

5a.1...

Variations

(alternative
scenarios)

4. Patron enters author or subject




Steps to creating a use case

ldentify actors and their goals
Write the success scenario

— identify happy path

List the failure extensions

— almost every step can fail

List the variations
— forks in the scenario



Jacobson example: recycling

The course of events starts when the customer presses
the “Start-Button” on the customer panel. The panel’s
built-in sensors are thereby activated.

The customer can now return deposit items via the
customer panel. The sensors inform the system that an
object has been inserted, they also measure the deposit
item and return the result to the system.

The system uses the measurement result to determine
the type of deposit item: can, bottle or crate.

The day total for the received deposit item type is
incremented as is the number of returned deposit items
of the current type that this customer has returned...




Another example: buy a product

http://ontolog.cim3.net/cgi-bin/wiki.pl?UseCasesSimpleTextExample

Customer browses through catalog and selects items to buy
Customer goes to check out

Customer fills in shipping information

System presents full pricing information, including shipping
Customer fills in credit card information

System authorizes purchase

System confirms sale immediately

©® N O U A WwNE

System sends confirming email to customer

Alternative: Authorization Failure

— At step 6, system fails to authorize credit purchase

— Allow customer to re-enter credit card information and re-try
* Alternative: Regular Customer

— 3a. System displays current shipping information, pricing information, and last four
digits of credit card information

— 3b. Customer may accept or override these defaults
— Return to primary scenario at step 6



Pulling it all together

You have to find a balance.
comprehensible vs. detailed
graphics vs. explicit wording and tables
short and timely vs. complete and late

Your balance may differ with each customer
depending on your relationship and flexibility




Lecture outline

* Requirements
— What are requirements?
— How can we gather requirements?
— How can we document requirements?
— Use cases

-2 User interfaces
— What's good?
— What’s bad?



User Interface

Three Mile Island
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How do we avoid bad UI?

e Learn from past mistakes

* Build prototypes



Big questions

 What's the point of prototyping? Should | do it?
— If so, when in the overall process or "lifecycle" should I?

* Should | make my prototype on paper or digitally?

* How do | know whether my Ul is good or bad?
— What are the ways in which a Ul's "quality" can be
qguantified?

— What are some examples of software you use that have
especially good/bad Uls? What do you think makes them
good/bad?



Usability and software design

e usability: the effectiveness of users achieving tasks
— Human-Computer Interaction (HCI).
— Usability and good Ul design are closely related.
— A bad Ul can have serious results...

Although the Democrats are listed
second inthe column on the left

they are the third hole on the baliot
[REPUBLICAN)

GEORGE W, BUSH raizinint
DICK CHIMEY wey mupoiny

[OEMOCRATIC

AL GORE  runame
JOE LEREAMAN . wet raamctey

Punching the second hole
casts a vote for the Reform Party

IREFOAR)
PAY DUCHANAN rersmtar
EZOLA FOSTER . vy pannzany

(LIBERTARIAN)
HARAY BROWNE rermizewt
ART DUIVIER  yicr rwvpicanr

{SOCIALIST)
-t DAVID McREYNOLDS . razzmowy
MARY CAL HOLLIS . et parzesony

(GREEM)
RALPHNADER rarmornr
WINONA LaDUKE  wice recnoont

[CONSTITUTION]

| B HOWARD PHILLIPS rerzizom

J. CURTIS FRAZIER . vacz ressicoar

{SOCIALIST WORKERS)
JALES HARRS - rerpeon
MARGARET TROWE werrrenicent

(WORKERS WORLD)

| AT MONICA MOOREHEAD . mrzmat

GLORIA Lin VA swct pernoost

(NATURAL LAV
JOHN HAGEUN  recsapeny
NAT GDLDHABER .wiee praizest

WRITEIN CANDIDATE
Te vutm Bor o worlie |m candidate, lollevy Ihe
firecticna on The Joog stud of yrer Balal crd




Achieving usability

User testing and field studies
— having users use the product and gathering data

Evaluations and reviews by Ul experts
Prototyping

— Paper prototyping

— Code prototyping

Good Ul design focuses on the user
not on the developer, not on the system environment



Prototyping

e prototyping: Creating a scaled-down or
incomplete version of a system to
demonstrate or test its aspects.

* Reasons to do prototyping:
— aids Ul design
— provides basis for testing
— team-building
— allows interaction with user to ensure satisfaction



Some prototyping methods

1. Ul builders (Visual Studio, ...) . B

Button I

draw a GUI visually by dragging/dropping Ul

controls on screen i Additional IWin32| Sustem | Intemet |
e 5] T DB g -

2. implementation by hand

writing a "quick" version of your code

3. paper prototyping: a paper version of a Ul



Why do paper prototypes?

much faster to create than code

can change faster than code

more visual bandwidth (can see more at once)
more conducive to working in teams

can be done by non-technical people

feels less permanent or final



Where does paper prototyping fit?
When in the software lifecycle is it

most useful to do (paper) prototyping?

* Requirements are the what and design is the how.
Which is paper prototyping?

* Prototyping

— helps uncover requirements and upcoming design
issues

— during or after requirements but before design

— shows us what is in the Ul, but also shows us details of
how the user can achieve goals in the Ul



Paper prototyping usability session

e user gets tasks to perform on a paper prototype
* observed by people and/or recorded
* adeveloper can "play computer”

Facilitator

Facilitator, guiding user
through tasks, prompting
for user’s thoughts

N
S
G




Schneiderman's 8 Golden Rules

1. Strive for consistency. s.  Offer simple error handling.
2. Give shortcuts to the user. 6. Permit easy undo of actions.
3. Offer informative feedback. 7. Let the user be in control.

2. Make each interaction with s. Reduce short-term memory

the user yield a result. load on the user.

DO YOU REALIZE THAT

YOUR USER REQUIRE - NO HUMAN WOULD BE GOOD POINT,

MENTS INCLUDE FOUR ABLE TO USE A PRODUCT 1D BETTER ADD

HUNDRED FEATURES. WITH THAT L?EV“- OF "EASY TO USE"
COMPLEXITY? TO THE LIST.

wasv diiberbcom

T |
| T iV o )
< 7 _

2001 Unitng ¥

Y !,«1 E-a.'

(from Designing the User Interface, by Ben Schneiderman of UMD,
noted HCI and Ul design expert)




Ben Schneiderman

Coming to give a talk here!
Monday, Oct 1

12 noon

CS 150

Information Visualization for Medical Informatics



Ul design examples
S Compose: (nosubject) . HEEH

. File Edit View Insert Format Options Tools Window Help

D B Y& @, 4,

From: | Marty Stepp <stepp@u.washington.edu> \w| |Attachments:
- To: | = @ java.sun.com/docs/books/t...
.. Subject: | |
_ | BodyText |w| | variable width *|®- - :a B 7 U = = 7
&] File Edit Search View Tools Macros Configure Window Help -5 x|
oz 8RB 2R 2320 (@Y 4R (@aH |
————xl [ 1 actors: goals: =
LA Math test bd h
summaries bd 2 customer check out
jm =2 g ez use_cases.bd movie, find movie, return movie
3 cashier / employee update records
in database, chaperone customer,
1| manace late fees _ILl
4 y

| 1 | 1 [Read [Ovr [Block [Sync [Re 4




Ul design, components

 When should we use:
— A button? Alqlw

<

A Menu | Another Menu —
— A check box? ~ Atext-only menu item [ A LR
, 5.4 Both text and icon ® Radio 2
— Aradio button? ® & radio button menu item
— A text ﬁeld? [J A check box menu item OK ‘
A submenu »

— Alist?
— A combo box? %
_ A menu? | gﬁ Would you like green eggs and ham? Years: |3U |

— A dialog box? Yes
Pig e
— Other..? January - |Bird
Fehruary | |Cat s
Frames F:_glr Second March Dog
g " | April = |l

0 10 20 30 Pig




Ul Hall of Shame

http://homepage.mac.com/bradster/iarchitect/shame.htm

Feedback I Server Info I Notes I Completion I | o€ !
Radio Buttons I List Boxes I Graphics ] Links ] Table I Traiing ! D [ ] 2)
General l Leading Text I Text Inserts % Text Fields I Comment Boxes I CheckBos ‘ v_'—-
"Hove TRTIRTR OPEN HOUSES @ FIND REP

FARM COMM  MFAM = RENT . - - -

RESIDENTIAL CONDO LOT
I—Low Price- '”-Hi Price- 'I
|~# Beds-;l |—# Baths-;l
Neighbourhood:

WinSock APl Breakpoints

Enabled | Breakpoint Description

BREAK ON API CALL: connect
BREAK ON API CALL: send
BREAK ON API CALL: recy
BREAK ON APl CALL: closesocket
BREAK ON API CALL: socket
BREAK ON API CALL: shutdawn
BREAK ON APl CALL: accept
BREAK ON API CALL: bind
BREAK ON API CALL: select

Modify |
Cancel I

113 039

L O

[ T L
~ —‘ u 3 g

& Unzip an existing ZIP file
" Create a new ZIP file
" Update an existing ZIP file

LCancel

About... I Reaister...




I W Microsoft
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Layout and color

Selected files:

Share with $/SSTIP/DEVELOPMENT /Customer Profile X
File to share: Projects: Close
* ¥ $/.../Customer Profile m
=-E 3/ - View
=@ SSTIP
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List files of type:

= [ Custd
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Help |
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Bad error MESS I —

AK-Mail [ X]

. Doyoureally want to delete the selected folder ?

Please enter "YES' to start the operation

i) 4 Cancel .
Microsoft Access
- : S Wrong button!
www_wvfiremarshal.org - [JavaScript Application] t ! This BORon doastt worl
Welcome to the West Virginia State Fire Marshal On-line information center. This site is Solution
. best viewed using Explorer or Navigator versions 4.0 or later and a display setting of
800x600. Try another.
Cancel I
Dialog X Document Wizard Result
CuteF TP is currently working. If you press ; |
Disconnect, the session will be interrupted. H'TMb Conveision complete!

Do you want to disconnect?

Press View Result to view resulting documenation.

i View Result

Help




Ul design — buttons, menus

* Use buttons for single independent actions that
are relevant to the current screen.

— Try to use button text with verb phrases such as
"Save" or "Cancel", not generic: "OK", "Yes", "No"

— use Mnemonics or Accelerators (Ctrl-S
M crls) QIS (3
* Use toolbars for common actions.
* Use menus for infrequent actions that may be
applicable to many or all screens.
— Users hate menus! Try not to rely
too much on menus. Provide
another way to access the same AMenu | Another Menu
functionality (toolbar, hotkey, etc.) Atextonlymenuitem |\ At
5+ Both text and icon




Ul design — checkboxes, radio buttons

* Use check boxes for independent on/off switches

* Use radio buttons for related choices,
when only one choice can be activated at a time

™ Radio Buttons [Hj[=] E3

Check Boxes - |O] X

v Red | Yellow v iBlue

Pickup Truck

This is the |abel text




Ul design — lists, combo boxes

use text fields (usually with a label) when  Years: E
the user may type in anything they want

January -~
. : Fehrua i
use lists when there are many fixed March .
choices (too many for radio buttons); April =
all choices visible on screen at once
use combo boxes when there are many M

Bird

fixed choices; don't take up screen real jea i
estate by showing them all at once Dag

Rabbit
Pig

use a slider or spinner for a Frames Per Second |
numeric value l 0 |20 =

0 10 20




An example Ul

* Good Ul dialog?
Did the designer choose the right components?

assume there are 20 collections and 3 ways to search

LIBSYS: Search

4>

p
Choose collection: All
g

Word or phrase:

Search by: : Title

44r
-/

Adjacent words ® v O No

OK Default Cancel




Ul designh — multiple screens

* use a tabbed pane when there are many
screens that the user may want to switch

between at any moment

|_/{:}0ne [—g $Two | 3 Three |

Blah blah

* use dialog boxes or option panes to present

An Inane Question

temporary screens or options




Creating a paper prototype

* gather materials
— paper, pencils/pens
— tape, scissors
— highlighters, transparencies

\ |
=
) a
N——=

* identify the screens in your Ul
— consider use cases, inputs and outputs to user

* think about how to get from one screen to next
— this will help choose between tabs, dialogs, etc.



Application backgrounds

e draw the app background (parts that matter
for the prototyping) on its own, then lay the
various subscreens on top of it

’ Al Fasls Ml’vl.,-,{'»‘yn(.. Hedgs

T R TR T ""':',-':5;.::‘ ‘_:,{,:.,..:._-—ww T
[Cupy! [l ) (Gede) Fird) Wt Thern) W)

ot




Representing interactive wldgets
T

¥ e W o ]

buttons / check boxes: tape
BB (m

tabs, dialog boxes: index cards
text fields: removable tape

combo boxes: put the choices on a separéfé p'le‘ce 4of o
paper that pops up when they click

selections: a highlighted piece of tape or transparency

disabled widgets: make a gray version that can sit on
top of the normal enabled version

computer beeps: say "beep"



Example paper prototype screen




Prototyping exercise

* In your project groups, draw a rough prototype for a
music player (e.g., WinAmp or iTunes).
— Assume that the program lets you store, organize, and play
songs and music videos.

— Draw the main player Ul and whatever widgets are required to
do a search for a song or video.

— After the prototypes are done, we'll try walking through each Ul
together.

* Things to think about:
— How many clicks are needed? What controls to use?
— Could your parents figure it out without guidance?



