Can someone explain why our purple
button is yellow in the mobile app?
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Design and
Interface

CSCI2340: Soft

“My team has created a very innovative solution,
but we're still looking for a problem to go with it.”



User Interfaces

* Are an essential part of modern applications
* Can make or break the application s e

* HCl is its own field of study
* Understanding how people interact with comg
* Understanding how to evaluate and assess
* Understanding what works, what pec
* Visual design

* Having a design backgro
* Computer scientists t

9/19/24



Homework Discussion

* | gave you 3 possible features to be added to bo
* Were any of them easy with your current desi
* Were any of them impossible with your c
* What approach do you think you wo

* Let’s see what happened

10/1/24
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e Command-line interfaces
» Relatively easy to deal with, but limited (git, ...)

* GUIs: Workstation & phone interfaces

* Widget-based, callback-based interacti
* AWT/Swing, JavaFX, Motif, Qt, WP

* Web interfaces
* Original model: Reload
* Today: Update page i

* Natural Langua
e Search,



User Interfaces

useful
Q desirable

accessible

* The user interface is often critical to success
* Difficult to get right a priori
e Often needs a prototype credible
* Often needs multiple prototypes

* The interface affects the rest of the ap
 How it works, what it needs to do
 What data it needs, what the
e Often at the design level

* The user interface i
* We've discusse

9/19/24



User Interface and High-Level Design

THE 10 COMMANDMENTS OF USER INTERFACE DESIGN
H ow t h ese | nteract va ri es W|t h t h e da p p I icat | on T R

Where does the Ul fit into the design —{H
* Can be done later (treat as low-level design) I = E e W EEE E
e Can be the driving factor for the design | F @ @ E
e Can be in between 5 e = = B B
|t d e p en d g = = = == - =
* How critical the user interface is to the application
* How much the design of the Ul affects the design of th
* With a completely different interface, how much c

* How well defined the user interface is fron
* How sure are you of that interface

 How separable is the user interf
Different approaches are use

9/19/24
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Deferred User Interface Design

* The Ul might be important, but not central to the design
* Then the user interface is not critical at this stage
e A variety of interfaces will probably work DEFERRED COMPENSATION PLANS

* You don’t need to know the best from the start
e Can prototype different interfaces later on

* |solate the Ul from the rest of the design
e Determine what information might be ne
e Determine what commands are neec
* Create a component with an inte
e Design of the Ul is now a la
* Don’t even need to bui

* Examples: SHORE

NONQUALIFIED QUALIFIED

ATRI

9/19/24



Ul-Centric Design

* Sometimes the Ul drives the application
* Then the user interface is more important
* The system should exist to support the inter

 Specifications
* Give a sketch of the user interface
* |dentify the commands and o

e Build the user interface fi
e Rebuild it until you
e Fill in the rest
e Even if the

User
Centric
Design



Ul-Pervasive Design

* Sometimes the user interface is the application s

* Makes it more difficult to change extslions
* Ul tightly coupled with the rest of the code

* Designing the user interface is designi
* The rest of the application is second
* Most system components inter
* The rest of the application fi

* Prototype ideas to ge
* Then implement
* Still try to ke

* Examples:



Interactive Interfaces Use Callbacks

A callback is a routine/object registered with a component
* Invoked when something changes
* Example: Ul buttons, drag and drop, file monitors
* Example: Debugging events in Code Bubbles

e — — e —— — —

g ) CallbackClient al ervice
 Useful for monitoring data structures that can change “clenperaion) o | ,If e
callbackHand ler() I —

* Ul registers callbacks with from the non-Ul part of the appli
 SHORE: monitoring state of HO trains, sensors, etc.

* Inthe Ul to update the display when anything change
* Internally to continually checking safety
* Updating the planning process when that

Widely used in interactive Uls
* Register callbacks with the vie
* Done with widgets, HTM
* Most modern applica

Need to add apprc

callbackOperation] |
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User Interface Design Goals

e Separate the user interface from the rest of the appli

e Ul will change (a lot)
* Want to minimize the changes on the rest of the
* At least isolate what might change

* Even if the user interface is the appli
* Freezing a bubble to rearrange the

* Allow experimentation wit
* Prototyping in whole o
* Before, during anc

e Allow for future

User goals Business goals

Behavioral goals

Sweet spot



Model-View-Controller Arcr

Model MVC Architecture Pattern

Defines data structure

e.g. updates application to reflect
. pulls data via getters pulls data via getters
added item >

Controller
initiates Brain modifies

controls and decides
how data is displayed

G

Updates
e.g. list item to show added item

View Model
ul Data

Represents current

Data Logic
model state g

updates data sets data
via setters and via setters
event handlers

View Controller

Defines display (Ul) Contains control logic
e.g. user clicks ‘add to cart’ e.g. receives update from view
then notifies model to ‘add item’




MVC Can Mean Almost Anything

* Many ways to implement MVC

* Many very different implementatio
* Varying degrees of independe

* Varying degrees of communi

* Varying size and comp

e MVC means diffe
* The compor

1: Command: edit




MVC Issues: Size of Componer

* Model can be a complex component or car
 Complex: SEEDE, SHERPA, DYMON
 Trivial: ROSE (all commands, very li
* |n Between: SHORE, TWITTER

e Controller can be a comg

e Complex: TWITTER D
e Part of view: R MVC Architecture

e Part of Moc




Model

* Encapsulates application state

Controller
* Defines application behavior:
+ Maps user actions to
model updates
ts view for response

M
* Selects
* One for each functionality




MVC Issues: Representation

* The view needs to understand the model in the abstra
* View shouldn’t know the (implementation) details of
* But needs to know what the contents are enoug
* Also needs to know enough to query or updat
* Don’t want to duplicate the model impler

* Especially with a separate front end (we
* Don’t want the view to depend o
e But this is sometimes done

e Representing the view in

e What commands &
e What does dire




Programming Terms

DRY

* The model might be duplicated Don't Repeat Yourself

e Actual model data structures in memory
* View concept of the model (for display & editing)
» Database concept of the model (for permanent sto
e Controller concept of the model (for update co
e SHERPA: user’s universe as JSON, data str

* This means that evolving the mode

* Changes required in several pla
* Leads to more code, error

* This has led to vario
* Accessible (public

MVC Issues: Duplication

9/19/24



MVVM Architectures

* ViewModel translates ———
between view anc




MVC Design Example: SHORE

Safety

Controller
Network




MVC Architecture Example: SHERP/

Universe Storage

Programs Devices

Embedded
RESTful Web Server
Commands

DART User Interface

Model Universe

MONGODB Execution Engine



Exercise

* How does your programming assignment fit MVC
 All these versions of MVC; which (or none) is yours?
* Breakout into small groups
* Say hello
e Sketch out your MVC model quickly

* Discuss how your programmin
* Do you have a model?
* Do you have a controll



User Interface and High-Level Desig

* Determine what MVC approach is appropriate

* Based on complexity of model, control, user ir
* Based on software architecture & specifi

* Based on whether Ul is separate proc
* Based on the needs of the systen
* Determine responsible desig

* Separate the differen
* As much as possib
e Avoid duplicati
* Avoid in

Domain

Environment




Ul-Development Alternatives

* How the Ul fits into the application ¢
* |t affects how one designs the ap
* It affects how one designs
* It affects how one apg

e Alternatives
e Ul-First de




Ul-First Development Ao

COMBO BOX

S o
= ©
. RADIO BUTTON

* Build and test a user interface first
* Prototype
* Multiple prototypes if needed
» Relatively complete user interface

* Design the rest of the application aroun
* Implement Ul commands one at a ti

* As needed for your scenarios

e Continually test the interfac

e Executing commands

* Can build the essenti

e But might nee

Real Python



Ul-First Development Pros and Cons

* Good chance of getting the interface right

* Multiple prototypes
* Lots of experience using the interface

* Provides a framework for the applicatic
* Provides criteria for measuring perf
* Slows down application deve
* More difficult for multi
* Akin to test case

1

2

Keal Pjthon



Ul-Centric Development -y -

CENTRIC

DESIGN

* Many features are tied to the Ul . . @
e Build the application based on features tlawmch—— ey DA belgo
 Start with a very simple user interface

* Add the Ul buttons and interactive

* Then add the implementations
* Add the Ul for the butto

* Do this for each buttc

* Can rearrange a

* Choose impc




Ul-Last Development

* Get an understanding of what will be needed fo

* Create a component (interface/facade) for
* As part of the high-level design . Z

* Can have a dummy implementatio
* Get the main implementation

* Use the Ul facade or just

* Then work on one @
* Might reqwr




Prototyping the User Interface

* Design methods suggest designing 3+ different user |
e User can choose one or create one with ideas from ¢

* Development methods talk about building nr

* Need a concrete way of evaluating the e —— :
* Having the wrong Ul is a risk 3
* |ts difficult to know what is the c

* Building multiple examples 1o
* Can be shown to use R  x=
* Can play with it tc - o I
* By yoursel

aaaaaaaaaaaaaaaaa

uuuuuuu

NNNNNN



Mockplus 3.2

Ul FLOW

eeeeeee

Types of Prototypes

e Low-fidelity: paper sketches iz
* Akin to what is provided with specifications
* Simple and cheap to create

* Medium-fidelity: clickable prota
* Something the user can pla
* Not necessarily detailec
* Give a sense of flov
e Static web pag
* Front-enc
* |InVisi




High-Fidelity Prototypes

* What looks like a complete application B =
* Includes interactions and transitions
* Coding the user interface portion of the system

* Tools let you do this without the code
* InVision, Principle, Framer, UXPin, Figma, HTML w/c

* Mocking code to replace a real back end

* Implement the calls with static (or almos
e Easy to do with HTML, can be done wi

e Usable but non-functional imp
e User can evaluate the inte

CSCI2340 - Lecture 9



What is a Prototype

* Quick and dirty implementation to tr

* Designed to be thrown-away,
* No commitment on the de

E MONDAY  “TVESDAY _ WEDNESDAY THURSDRY FRIDA




Do Developers Throw Away Prototype

Throw-away prototyping

* Not really
* They might refactor to clean them up
* But they typically find their way intc

* What’s wrong with this
 Care that goes into desig
* Code is messy anc

* If you code a prototype, code it as if it were final
* Or coc



User Interface Evolution

* The user interface is going to change
* As the application evolves
* As users want more or different features
* As the environment changes
e Because users expect it to be “modern”

* Try to make this easy (or at least possible)

* A plug-in style design requires a plug-in style

* Core provides hooks for adding buttons, m
* The user interface isn’t designed as
* Might need to be redesigned afte

CSCI2340 - Lecture 9

User Interface Evolution Map

1962 1991 1997 2004 2012

e 6 o6 o o o o o o o o

1964 1983 1995 2003 2011

OQ ‘%% e?.—



Homework Assignment

* We want to add a graphic notes to Code Bubbles
* Bubble where the user could draw, image saved for the f

* Requirements
e Should be small (sticky note sized) (minimal s

* Drawing interface shouldn’t get in the w
* Only mouse button 1, pull down menu

* Interface not used frequently
* Must be simple & obvious or s

* Develop a possible us
* Submit a sketch

9/19/24



PROJECT Homework

* Tuesday 10/8: Initial Project Presentations
* Tuesday 10/8: Initial High-Level Design (ca

* Following Tuesday (10/15):

e User interface prototype for the proj
* Low-fidelity is fine for now

e Statement of how the U
 How it fits into the
* Approach to

9/19/24



