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..and then came the GUI
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..and then came the GUI

XEROK
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..and then came the GUI

System Disk
232K in disk 167K available

>

Disk Copy
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..and then came the GUI

= : " & File Edit View Special

Horkbench
; -
: : | B Clock Preferences
Utilities
L — 1|

Systen

Diskcopy
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CLI Initialize
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..and then came the GUI

=|Clock[ [ ]l [[= Program Manager v |-
Settings File Options Window Help
W |
,,'! “ = Main v |a
g = DS
e & o B
-.‘1 File Manager Control Panel Print Manager  ClipBook MS-DDS
Viewer Prompt

2 @ S

Windows PIF Editor Read Me
Setup

=|File Manager - [CAWINDOWSY*.[~ |~
= File Disk Tree View

Game Help

Options Tools Window Help
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1 old_do Cosystem @ arcade.bmp
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..and then came the GUI

12

=|(Clock| v | ~

am Manager

=
O wiff B g yman T @] ocio o] xiogo o
- Hanual Browser -
-0
L)
(@] anual Page aj
Options |Sections The current nanual page is: xset{x).
XSET{1) XSET(1)
NAME
xset - user preference utility for X
SYNOPSIS nacbook
xset [-display display] [-b] [b on/off] [b [volume [pitch [duration]]]
[[-]1bc] [-c] [c onfoff] [c [volume]] [[+-]dpms] [dpms standby [ suspend
[ off]]] [dpms force standby/suspend/off fon] [[-+]1fp[-+=]
path,path(,...]]] [fp default] [fp rehash] [[-]led [integer]] [led
on/off] [m[ouse] [accel_mult|/faccel_div] [tareshold]]] [m[ouse]
default] [p pixel color] [[-]r [keycode]] [r onfoff] [r rate delay
[rate]] [s [length [period]]] [s blank/noblank] [s expose/noexpose] [s

DESCRIPTION

play.
OPTIONS

bc

on/off] [s default]

[s activate] [s reset] [q]

This program is used to set various user preference options of the dis-

-display display

This option specifies the server to use; see X(7).

The b option controls bell volume, pitch and duration. This
option accepts vp to three numerical parameters, a preceding
dash(-), or a ‘onfoff' flag. If no parameters are given, or
the 'on' flag is used, the system defaults will be wused. If
the dash or 'off' are given, the bell will be turned off. If
only one numerical parameter is given, the bell volume will he
set to that value, as a percentage of its maximum. Likewise,
the second numerical parameter specifies the bell pitch, in
hertz, and the third numerical parameter specifies the duration
in milliseconds. Note that not all hardware can vary the bhell
characteristics. The X server will set the characteristics of
the bell as closely as it can to the user's specifications.

The be option controls bug compatifility mode in the server, if

Jec 5 23:55 octave-bug-2,1,72
lec 5 23:55 octave-bug -> octave-bug-2,1,72
Jec 5 23:55 octave-2,1,72
Jec 5 23:55 octave -> octave-2,1,72
Jec 5 23:55 mkoctfile-2,1,72
Jec 5 23:55 mkoctfile -> mkoctfile-2,1,72
Jec 5 23:55 ncgen
Jec 5 23:55 ncdump
Jec 5 23:55 blas-config
Dec 9 12:31 oneko
9 13156 neko -> oneko

Jec

Dec 13 21:54 unrar
Jan 29 20323 xdaliclock
Feb 15 23:08 xsetroot
~eb 15 23:11 oclock
Feb 15 23311 xconsole
~eb 15 23:19 xcalc
Feb 15 23:19 xbiff
ceb 15 23120 xset

Feb 15 23:20 xman

~eb 15 23:20 xeyes
Feb 15 23:20 ,
creenshot
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..and then came the GUI

=|(Clock| v | ~ || ||=

* 4 O 4 [#] oclo Bl [e] xiogo a

(Y Hanual Browser ~
-~

am Manager v |a

[®] P E] .
er  ClipBook MS-DDS
Options |Sections The current mnanual &
XSET(1)
NAME

xset - user preference utility for X

SYNOPSIS
xset [-display cisplay] [-b] [b on/foff]
[[-]1bc] [-c] [c onfoff] [c [volume]] [[+

A [ off]]] [dpms force standby
s, patal,patal, ... ]]] [fp default] [fp reh
1 on/off] [m[ouse] [accel_mult|/accel e PEDE v
‘y\ default] [p pixel color] [[-]r [keycode]
o [rate]] [s [lengtd [period]]] [s hlank/: e He'p
on/off] [s default] [s activate] [s rese —
DESCRIPTION
This program is used to set various user
play.
OPTIONS =
-display cisplay | Geting stared »

This option specifies the server

5 Calculator
b The b option controls bell vo -
option accepts up to three numer Sticky Notes 4
dash(-), or a ‘onfoff' flag. S {0h
the 'on' flag is used, the syster ‘é’ Snipping Tool
the dash or 'off' are given, G vim 4

only one numerical parameter is 3
set to that value, as a percen .5‘Henm-:emeutcrm‘wcr g
the second numerical parameter s
hertz, and the third numerical p Qoo
in milliseconds. Note that not & | ...
characteristics.  The X server §f

the bell as closely as it can to

>  AuProgams

bc The bec option controls bug compad (|-
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.,and
then came the GUI
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Command line ->GUI

« New problem arises for developers

« Complex interaction structure
— Elaborate graphics
— Multiple interaction mechanisms
— Non-linear command structure

17
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Solutions

« Iterative methods
« Software Development Kits (SDKs)
— Swing
— Motif
— .Net Forms
— React React-Native
— Flutter
— Vue
— Svelte
« GUI builders
« Specialized GUI languages

18
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Some stats

« Already in ‘94 almost all Unix contained a GUI
« Half to code is GUI code

« Time spend equal all other parts together
« Benefit Tools

— Reduces code by 83%
— Time spend reduced by a factor 4 (Building GUI)

19
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So what is this Ul thing

Wikipedia

The user interface (also known as human computer interface or man-machine interface (MMI)) is the
aggregate of means by which people—the users—interact with the system—a particular machine,
device, computer program or other complex tool. The user interface provides means of:

= Input, allowing the users to manipulate a system

= QOutput, allowing the system to indicate the effects of the users' manipulation.

Wiktionary

Noun
user interface (plural user interfaces)
1. (countable) The part of a software application that a user sees and interacts with.

II LINKOPINGS
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http://en.wikipedia.org/wiki/User_(computing)
http://en.wikipedia.org/wiki/Interaction
http://en.wikipedia.org/wiki/System
http://en.wikipedia.org/wiki/Machine
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Tools
http://en.wikipedia.org/wiki/Input
http://en.wikipedia.org/wiki/Output
http://en.wiktionary.org/wiki/user
http://en.wiktionary.org/wiki/interface
http://en.wiktionary.org/wiki/user_interfaces
http://en.wiktionary.org/wiki/Appendix:Glossary#C
http://en.wiktionary.org/wiki/software
http://en.wiktionary.org/wiki/application
http://en.wiktionary.org/wiki/user

GUI for programmers

 Two main components

— User(s)

— System/Program/Application/Hardware
« Two pipes of information

— Input from the User(s)

— Output to the User(s)

21
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GUI for programmers

 Two main components
<. User(s)
— System/Progrant/Application/Hardware
« Two pipes of information
Focus

— Input from the User(s)
— Output to the(User(s)

22
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What constitutes a (G)UI

e The worlds smallest GUI ©

Fie  Settings
[ Exporing Root © detty Server Control #& [ [ srcitvthonfconfiguatorsossjmebietty.py
‘E Externalze Jython  Windom Fie Edv
(3 Root s Save script | B
E5-a Meesn servers Connections: i
; Total rumber of connections: 3 Maximum number of open connections: 1 ‘mmlnfo_app,nd( Attrib bel( , "red=) —= —
N T
65695 64925 ‘ Info.append("Current number of active requests:", AttributeLabel(jettyN
v| Statistics enabled ‘ccnnlnfo.append["ﬂk\x number of concurre , AttributeLabel (jettyd
09 Joss3.2.1 connInfo.append("Max request duration:”, AttributeLabel{jettylode, "request
Q Free Memory Requests: |
connInfo.append("Average request duration:”, AttributeLabel(jettyNode, "recf
Total number of requests: 23 Current number of active requests: 0 AlBIDIFIGIHIJIKIL
Max number of concurrent requests: | Max request duration: 340
* panel.add (connInfo.panel, BorderLayout.WEST) - - Azixlclvialniml - —
Requests " Average duration | —~ o
i ‘ab conmtrol with a couple of graphs and the runtime operations e
= requestsDurationAve # Tab 1 with 1e of hs and th X o
= - tabs = JTabbedPane () "; o —l; K
| AN NN S —
% @ Resource Adspters mo*‘ - ‘ 5 X -
4 @ ComnectionFactores | gol # Total number of requests
=y web Moduiss 3 o] reqchart = PollerChart ()
@ web Moduleynx-consdle. w} reqChart.MBeanNode = node.context.get("poller_jettyConnectionCount”) .deref, 0 D
@ wob Moddepdiame.war | reqChart.timeFormat = "HH:me"
@ et Moddainvcker. nar il tabs . addTab ("Request=", reqChart) labut
ol | | . equests", )
B Web Moduefbossma tits 13:16 1318 1320 1324 13:20 1328
@ web Modulesms-admin.w
0 xA # Average request duratsion 5
=93 Datasources (2 J6oss Server @ [H|[reachart = Pollerchart() Lated
name=DefutDS, service: thon reqChart = node.context.get ("poller jettyReques urationive”) .dev| ™"
® name=UsertMgmtDSs, serv R < ¢ Labed Thvee -»>
® nane=EAdminQuenyDS,s Sorver information: ecliython/configuratorsjboss/webjJetty.py 38:1
- 23 Managed Pocls g ] Labed Fouw .
-0 Messagng oss Version:  WonderLand BuidID: 200305041533 MBezn Inspector (Java) ) -
@ Host sddress:  10.0.0.7 Hostname: pink Windon
= Operating system: x86 Windows XP (5.1) Number of processors: 1 Tnspection | Context 6
w i |
Runtime information: —
Active Threads: 75 Active Threadgroups: 6 ObjectName: jboss.system:type=Server c— Lot O
Totalmemory: 63963 Mb Max memory: 66650 Mb MBean Class: org. boss.system. server.Serverlmpl
- X Lot Tow
Freememory: 24470456 Trace instructions [ ] Trace method calls ||  Attributes. 5 8
Name vaive ] Type | Lokl Torme
@ name=testTopic;services  Frae memory | Thread count | Runtims operations
name=securedTopic sen \ BuidiD 200305041533 java lang String - ~
P P——— FreeMemory BuidDate May 4 2003 Javalang String o
Version 3.2.1(200305041533) Java.lang.String
- ' 30,000,000 ®
) Q name=NetComstas-In,se - rIImm"”u\Tl“““Tﬂrﬂﬂwﬂlu"fUNWlJ||ﬂﬂﬂT|\ SartDate Mon Nov 17 13:13:11 CET 2.... java.uti. Date 0
B3 Web 25,000,000 Tnn‘wlﬂl' ersionName Wondertand java.lang.String "
@ :"‘*’*’W' » 20000000( Suidhumber 200305041533 java.lang.String
- Listeners. 3
=l 3 Do J 16,000,000 Operations 3
JC 10,000,000 Name | Pparameters Retur type
|PBoss Server MBean - (com.c.jmxconsole. component. yx. R = ik, void Trvoke -
o exk vod void
13:10 13:18 1320 1322 1324 1320 1328 hak ", void
Time
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A GUI for a programmer

public void
paint(graphics g){
g.moveTo(100,100);
g.setColor(“ffffff”);
g.drawlineTo(200,300);

}

Spans from low level to very
high level
val intent = Intent()
intent.type = "image/*"
intent.action = Intent.ACTION_GET_CONTENT
startActivityForResult(
Intent.createChooser(intent, "Select Picture"), PICK_IMAGE);
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even visual

25

main_activity.xml - StudioActivity - [~/AndroidStudioProjects/StudioActivity] - Android Studio 2.2 Preview 1

[*3 StudioActivity ) '3 app ) [21 src ) [5] main ) [ res ) [£] layout ) & main_activity.xml )

[
@ main_activity.xml X

Palette E- 2 i
[CIwidgets

TextView

BUTTON

OFF

[] checkBox

O RadioButton
CheckedTextView
Home v

Component Tree
[@ Device Screen

Hlandroid.support.constrai
& imageViewHeader
& android.support.desig
& imageButtonCall
& imageButtonChat
|ab' textViewPhone
|abtextViewPhoneLabel
& imageButtonHangout
|ab textViewPhone2
|abtextViewPhone2Label
[ ILineDivider (View)
& imageButtonEmail
|ab textViewEmail
[AbtextViewEmailLabel

Design Text

5]

ImageView

A AAAAAAAAAAAGD)

3 -
3 ‘. (650) 555-1234 E phone_number

] Google J type_of_phoné_number

1 (650) 555-4321 B phone_number

J Mobile type_of_phoné_number

i

i studio@android.com Studio@android.com

i Work Work

i

ARy pPHEBLGE B QE

&'~ O Nexuss~ N~ (PAppTheme @Language- [H [ O- Properties - -l
U x ¥ 8o+ FE [ O©6% ® B €
. . . " . ID iget.FloatingActionButton
16

v

M

M

1 > KK 0

layout_width wrap_content

layout_height wrap_content

FloatingActionButton

ingAct

src /ic_grade_black_24dp

backgroundTint [l | 7attr/colorAccent

rippleColor >lorControlHighlight

tint )android:color/white

fabSize normal E
t elevation 7dp

LINKOPINGS
II.“ UNIVERSITET



GUI for the User
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Fie Settings
[ Exphoring Root | @ datty Seever Control e E| O sreimvth Jetty.py
| & [estomaee| thon  Windon Fie Edt
03 Root (sevescree [ R [2] 6| [ B[]
£ () MBean Servers ¢ _“I —J 4B mI
& pnk Total number of connections: 3 Maximun number of open connections: 1 connInfo.append("Total nurber of requests:"”, AttributeLabel(jettyNode, "reg®
B 1mplementation Maximum connection duration: 65695 Average connection duration: 64925 |connInfo.append("Current number of active requests:", AttributeLabel(jetty
e 3 Views [v] Skatistics enabled connInfo.append("Max nuwber of concurrent reguests:"”, AttributeLabel(jetty!
e-a ”‘“:':‘ez'l connInfo.append("Max request duration:”, AttributeLabel(jettyNode, "request]
® Active Theads connInfo.append("Average recquest duration:”, AttributeLabel(jettyNode, "reg
tive ’ Total number of requests: 29 Current number of active requests: 0
Q) 2etty Connections Max number of concurrent requests: | Max request duration: 340
. Jetty Average Request Duration panel.add (connInfo.panel, BorderLayout.WEST)
- Requests ' Average duration |
&0 BR-77 requestsDurationAve # Tab control with a couple of graphs and the runtime operations
i * tabs = JTabbedPane ()
=-(3)CA 120 e - -
100
® 80 # Total number of requests
§ P reqChart = PollerChart() A
0 reqChart .MBeanNode = node.context.get("poller jettyConnectionCount”).derefe
20 reqChart.timeFormat = "HH:mm"
tabs.addTab ("Requests", reqChart)
13:16 13:18 13:20 1322 1324 13:20 1328 4
Time .
# Average request duratsion
=43 Datasources A Boss Server @ [@|reqChart = PollerChart()
Q nsme=DefoutDs,service Hthen  Windom hart .MBeanNode = node.context.get("poller jettyRequestsDurationAve").de v
name=UserMomtDs, serv: < [»
. name=EAdminQueryDS,s . ) &--.' Jetty.py 38:1
& £3 Managed Podis Server information: —
03 Messagng oss versicn:  WonderLand BuidiD: 1533 i EoN Ipecoq ) e @
-5 Topics Host address:  10.0.0.7 Hostname: pink. Window
E —& Queves Operating system: x86 Windows XP (5.1) Number of processors: 1 Inspection | Context |
® name=usersessions, serv \ \
. name=eDispatchDelivery  Runtime information: MBean
name=eTransport,servici  Active Threads: 75 Active Threadgroups: 6 Ob jboss ver
ableTopic,: | y:  639%3Mb Max memory: 66650 Mb MBean Class: org.boss.system.server, ServerImpl
S m-Net(«n%-wa Free memory: 24470456 [ Trace instructions [ | Trace method calls Attributes
name=eDelvery, services Name Vale
Q) name=testTopic,services  Erae memory ', Thread count | Runtime operations |
name=: edTopic, serv ' c ' BuidID 20)‘3‘36011533
=0 chy service! reeMemory {BuidDate May 4 2003
. - n,s8 30,000,000 m‘mf.[”‘ u} [Version 3.2.1(200305041533)
§ ‘ Ml AT SartDate Mon Nov 17 13:13:11 CET 2...
£l (3 Web 25,000,000 Wlm,,,f “"l“““ﬂ‘hnn luﬂl'l' VersionName wonderLand
(@ webserver » 20.000.000 Buidhumber 200305041533
(& Listeners =
| - S 15,000,000 0
(] | 10,000,000 Name | | Retumtype
[ioss Server MBean - (com. kc. jmxconsole.component. Jmx. £.000.000 jexit int, void L
0 fexk void void
1310 1318 1320 1322 1324 1320 13zs || Mok L) void
Time foid |
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And GUI for You in this course

protected void onDraw(Canvas canvas) {
super.onDraw(canvas);
// Draw the shadow

canvas.drawOval( mShadowBounds, mShadowPaint );

Android/Java

canvas.drawText(mData.get(mCurrentltem).mLabel, mTextX, mTextY, mTextPaint);

Spans from low
level to very high

level

Android/Kotlin
val intent = Intent()

intent.type = "image/*"

intent.action = Intent.ACTION_GET_CONTENT
startActivityForResult(

Intent.createChooser(intent, "Select Picture"), PICK_IMAGE);
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How do we get from

What user wants and
needs (user/system
requirements)

28

Max number of concurrent requests: |
Requests ' Average duration |

Fie  Settings
[ Exploring Roat ® ety Seever Control @ | [ srcithonfconfigueators/bossjwebjletty.py 2 B
‘ & | Externakee Jython Window Fie Edt
3 () MBean Servers © SR s E i C * m
(@ ok Total number of connections: 3 Maximum number of open connections: 1 connInfo.append("Total nurber of reguests:"”, AttributeLabel(jettyNode, "re
{2 inglementation 65695 6425 | connInfo.append ("Current number of active requests:”, Attr.\.butennhzl(jetzyj_‘
& C3 Views (V] Satstics enabled connInfo.append ("Max nunber of concurrent requests:”, AttributeLabel(jettyd
S-(3 Jooss 3.2.1 connInfo.append ("Max request duration:”, Attributelabel{jettylode, "request
Qrreerenary Requests: connInfo.append ("Average request duration:”, AttributeLabel(jettyNode, "re
Total rurmber of requests: 2 Current rumber of active requests: 0

Max request duration: 340

requestsDurationAve

panel.add (connlnfo.panel, BorderLayout.WEST)

# Tab control with a couple of graphs and the runtime operations

| ~ tabs = JTabbedPane ()
|20" e ———— | —
#)- @ Resource Adapters 1001
@ Qg Connection Factaries s =l # Total number of requests
= web Modues 3 o0 reqChart = PollercChart ()
@ web Moduleynx-conscle. o] reqChart .MBeanKode = node.context.get("poller_jettyConnectionCount”) .derefe
@ web Moduepdieme. wer ] reqChart.timePormat = "HH:me"
@ Web oddsiwcler war bl tabs. addTab ("R ts", reqChart)
| ; | : H H H . equests”,
@ web Modueibossma itz 2 13:10 1318 1322 1324 13:20 1328 —
@ Web Modulesms-admin.w T
5-0 XA # Average request duratsion
=13 Datasources T J00ss Server # o [ |ceqchart = Pollerchart ()
=DefaukDS, —1 = n fpoller ev) .dew
Q rane: e N Won reqchart : node.context.get ("poller jett onive") .de=]
rcliythonjconfiguratorsijboss/webjdetty. py 38:1
Server information: S
Xossversin:  WonderLand BuidiD: o) & B
Host address:  10.0.0.7 Hostname: pink Window
Operating system: x86 Windows XP (5.1) Number of processors: | Trspection | Contert |
Fuaime MBean Information
Active Theeads: 75 Active Theeadgroups: 6 Objecthame: jboss.system:type=Server
| Totslmemory: 639634 e — 66650 Mb WMBesn Class: org. boss. system.server. Serverll
Free memory: 24470456 (7] Trace instructions [ | Trace method calls Attributes.
[ Name v | Type
| Thread count \ puidio 200305041533 Java.Jang.String
FreeMemory puidDate Hay 4 2003 Java.dang.String
Hversion 3.2.1(200305041533) Java.lang.string
30,000,000 ﬂJm ol [
gy i, 111 CET
~ oyl ) [SartDate Von Now 17 13:13:11 CET 2... java.uti.Date
i = ““““TIKT’WJUHIT versiniiams WonderLand Java.dang.string
» 20000000 | puidiunber 200305041533 Java Jang.String
% 16,000,000
s . . .
10,000,000 Name | Paameters |  Retumtype |
5,000,000 ik, void Cdwdke |+
- vod void Invoke
1310 1398 1320 1322 1324 1320 1328 i, void Ivoke |
Time T — L C—
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How do we get from 2

protected void onDraw(Canvas canvas) {
super.onDraw(canvas);
/ Draw the shadow

canvas.drawOval( mShadowBounds, mShadowPaint );

canvas.drawJext(mData.get(mCurrentltem).mLabel, mTextX, mTextY, mTextPaint);

Fie  Settings
5 Exploring Root @ Jetty Server Control F& & | [ srciithonjconfiguratorsfiossjmebjetty.py g B
& | Externalze ython  Window Fie Edt
%) Root o >
@ (3 MBoen Servers Connections: savesaet |B| | @) 6 |of |BY D
3 vk Total number of connections: 3 Maimum number of open connections: 1 connInfo.append("Total number of requests:”, AttributeLabel(jettyNode, "reci®|
Maximum 65695 a 64925 lconnInfo.append("Current dber of active requests:"”, AttributeLabel(jettyN
e ) atistis enabled connInfo.append("Max number of concurrent r AttributeLabel (Jettyd
50 Boss 3.2.1 — connInfo.append("Max request duration:”, AttributeLabel{jettylNode, "request
uests:
: connInfo.append("Average request duration:”, AttributeLabel(jettyNode, "req
Total rumber of requests: 2 Current number of active requests: 0
Max number of concurrent requests: 1 Max re st duration: 340
b panel.add (connlnfo.panel, BorderLayout.WEST)
Requests ' Average duration
S requestsDurationAve # Tab control with a couple of graphs and the runtime operations
. ~— tabs = JTebbedPane ()
| NI N
- @ Resowrce Adspters 100 B b
% @ Connection Factaries s o 4 Total number of requests
= [ Web Modules S oof reqChart = PollerChart()
@ webmoddeuxconsale, = | reqChart .MBeanNode = node.context.get("poller_jettyConnectionCount”) .deref
@ web Modudepdizme. wer | reqChart.timeFormat = "Hi:me"
@ Web Moduleinvoker war = abs. addTab ("R Es" qChart)
ol | : H tabs.a equests”, reqChar
@ Web Moduefossma it 13:16 13:18 1320 1322 1324 1320 1328
& web Modulesms-admin.v Time
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Now how do you get there

* Welcome to this course

« More interaction programming

« This is a programming course (G2 level)
— Focus on writing code
— Focus on writing for others

* You will learn from working not listening
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People generally
remember...
(learning activities)

10% of what they read

20% of what they hear

30% of what they see

50% of what
they see and
hear

70% of what they
say and write

90% of what
they do.
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Course outline - Your work

« 3 Labs
— Component placement (Four frameworks)
— User interaction and component coupling
— Communication with the rest of the world
e Mini project
— Your own mini Library

— Implement 2 (at lest) high-level interaction
patterns in a Library.

— You may need to develop supporting components
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Course outline - our work

« Introduction to Course (right now)
« Two ui lectures

— Closely related to the labs
* One lecture on adjacent topics

e Testing

« Framework/Library design
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Labs

« Cover basic GUI-programming
— Component placement
— Component Interaction
— Component-System /network interaction
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Mini library of high level components

« A Library with of interaction patters (two of them)
« A example app using your Library
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Grading for Course

« 3 Labs and mini project
* 4
— grade 3 + Ul Testing
° 5
— grade 4 + Ul toolkit (low level)
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Examination

« To pass t
— Pass t
— Pass t

ne course you need to
ne labs (assistants)
he mini project (assistants)

— Pass t

he oral examination (Anders)
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Feedback from last year

 Fun
* But time consuming
« Lab 3 was a bit to open
« What is “trending” on GitHub
« The project was/is easier than the labs
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GUI SDKs

GUI SDK contains

Runtime -a mapping between Abstract UI and
native OS/SDK components/primitives

Widgets - Buttons, Menus , Text Field etc

Widget Messages - interoperability among
widgets

Messaging structures for in-/output - Messages

Rule sets/widget constraints - for controlling
layout

40
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Ul -Widgets

Components

A set of visual reusable objects

Buttons, Tree, Table, Text-field

HelloListView

Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize

Benin

* Android : View,Button , List, EditText, TextView

Containers

Placeholders for Components and Containers

«  Usually allows for nested Containers

«  Windows, Panels, Menus, Toolbars

* Android: ViewGroup, Layouts

o
=

O

O

name

Tree Widget Test

=

=

Option 1
Option 1.1
-] Option 1.2
__ Option 1.2.1
Option 1.2.2
Option 1.2.3
Option 2
o+ Option 2.1
Option 2.2
23 | Option 2.3

elect up to 3 optons.

Email

Password

username

password

confirm password
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Widget Messages

« Messages from widgets to your code
— Information about a change in state
— Messages of user generated actions
« Mouse movement, keyboard action
* Touch, Sensors

« Widgets has a set of Messages (zero or more) you
choose which you care about
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Widget Messages

Messages passed though callback functions

You registers yourself with component using listeners
— android : setOnClickListener

Receive notification

— onClick(View v)
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Listeners

Your code

44

Button/Widget
4 A add_A_Listener(this) ( ™
code
callback_function(Event)
(ﬁ
\§ J \ p
v



Messages for in- and output

« GUI runsin a separate thread

— Keep this thread clean only use for GUI related
1ssues

« SDK provides mechanism for delivering info that can
be received and processed in that thread

45
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Threads

e Problem: UI not Thread safe
— GUI code only in the GUI Event thread
e Solution:Place code on cue

— Causes Ul thread to run a given runnable when it
can on the UI Event thread

« Use post any time you want to modify a UI object
outside of a listener method
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Android : {View}.post

mlmageView.post(new Runnable() {
public void run() {
mlmageView.setImageBitmap(bitmap);

J
3);

/1 OR AsyncTask

SwingUtilities.invokeLater(
new Runnable(){
public void run(){
outputArea.append(messageToDisplay);

}

}
);
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Rule sets and widget constraints

* Controlling widgets
— placement, size
— relation to other widgets
— reaction to external changes
« Window size change
* Device orientation,size,resolution
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Placing components

« Layouts in Android

— Constraint, Motion Linear- Vertical/Horizontal (Grid ,
Table)

— Column,Row, Box (Composable)
e Layouts in React Native
— Flexbox
— Layouts in Flutter
— Layout widgets
— Single-Child widget(s)
—  Multi-Child widget(s)
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Conclusion

« What I hope you take with you
— This is a programming course you learn by doing
— Tools aids developers - so learn them

— Some brief hints on how to develop todays GUI
application.
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* (Questions
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