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A UIDE main god isto makeit easier for theprogrammer to develop theuser
interface. Creating the graphics behind a user interface is complicated butis mogly
handled by the opeating system. The UIDE isresponsble for making theinteraction
with the controls exposed by the opeating system reliable, undestandable, and
interactive. Since there are so many different UIDE® that have been produed and are
currently bengused there isnoway to give afull review of them al. Indead themain
areas of the graphical interface will be explored and possible solutionsthat can hdp for
those areas will bereviewed. Themain modd of the graphical user interfaceistheMVC
(Modd View Controller) each of thethree sectionswill beexplored.

View

Creating an automated graphical view was thefirst thing tha was donein the
evolution of the UIDE with the creation of ResEdit for the MacOS (Foley et al, 1997).
Enabling the creation of the view throughthe use of direct manipulationisthe action tha
IS mog often assodated with the UIDE since it iswha mog developas use an UIDE for.

With the creation of theability of quickly creatingtheview it has engbled
developasto start usng thedevelopment environment to create a prototype of the
program. It can be something that is never meant to be part of thefind produd. This can
cause problems. People tha are only familiar with the prototype during the software life
cycle mightthink tha the quickly created view shows a more complete version of the
software then redlly exists. Since theview looksdoneand tha isthepart of the program
tha people interact with they will assume tha therest of the applicationisin the same

state.
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With the UIDE creating avisud view in the machine codethere can be conflicts
with the developas work. Since the program is creating theview it writesthecodetha is
boundto that visud view. Theability of amachineto create human readable codeis nota
trivial task andis a problem tha mus bededlt with if thedevelope is able to interact
with the codetha the UIDE creates.

When thedevelope modifies the codetha the UIDE creates for thevisud view
then the UIDE mug beable to parse tha codeto modify the view based on the
information. Parsing textud informationto alter avisud object is not easily doneas
pointed out by the existence of this the user interface programming class. Standadizing
how different UIDESs parse thetext given to it after it is near impossible.

To illudrate the creation of theview usngaUIDE | used .Net with Visud Studio
2003.1 was able to easily create different views ranging from smple to complex.
However with complex views | needed to have access to the codetha was created by
Net. .Net offers access to the codethat is created but with thewarningit is QVindows
Form Designe generated codeQ Windows does nat try to sync the codecreated by the
develope. Anytime the QlesignOview is changed this area of the codeis written over and
any changes are log. Thisforcesthedevelope to create thebasic layout usng .Net and
then abandonugng it again with theknowledgethat changing anything usngthe
QlesignOview will erase al developa entered work. Thereisnoway to disable the
QlesignOview in .Net so the need for a coderepostory is very high.

Even with .Net creating the codefor theview it did not guaantee tha the same
view for other programs. Monois open source software tha can read theinterpreted

languaye created by .Net. Microsoft suppotsthe Mono project but when running the
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codefrom .Net there were minor differences beween wha was shown unde Windows
and usng Mono.

For practice with debugging the graphical view | used jSpy. It isajava program
tha can read thecodecreated for a Java program asit runs By clicking onthedifferent
areas of the program it shows the pertinent parts of the codeand hierarchd information. It
would be hdpful in the case of trying to find which pand has been put where by the
window manager to make sure they will all react correctly to windowevents such as
resizing.

Controller

Thecontroller was first automated by NeXT with the creation of Interface
Builder. Up to this point Interface Builder isreally theonly UIDE created tha allowsto
visudly link the controller to an action. | was notable to find any othe applicationstha
do anything similar or information as to why. Theonly reasonthat | can guessis because
of some kind of paent keeping othersfromfollowing.

Theway that Interface Builder linksthe controller isthroughavisud line When
themouse is dragged from the object to the controller it creates alink between thetwo.
When thelink is created a window popsup with the linksto the project code The
opeationisvery easy to undestand and linking already created actionscan be donewith
outever opening Xcode

Problems arise when trying to do something out of the ordinary. Whileit is easy
to add new code modifying existing codecan cause problems. | experienced a spatial
disconnect between usng Xcodeand then finding the same stub of codein Interface

builder. Even if they had both been in the same application it would have been easier. For



Mark Bailey 4
CS510User Interface Programming
UIDE (User Interface Development Environments)

large applicationsthe stubsof codecontrolling actionscan rangeacross many files. With
Interface builder it only tries to show codehavingto do with actionsso it picks and
chooes what to showthedevelope. Any spaial sense thedevelopa hasfor thecodein
Xcodeis |log when Interface Builder reformatsit. | really don® see away aroundthis
thoughsince otherwise there would betoo much un-needed information on the screen.

Another problem arises when tryingto test thecode. The problem isthefact that
thereisnocode Thevisud link between the object and the controller redly istheonly
way to see theinformation. Interface builder does not have to face the problem of trying
to interpret codefrom theuser or to trandate its actionsinto something readable. Thereis

simply noway to access thelinksoutside of thevisud representation which, as expected

for large projects, can get messy.

Model

Themodd of theprogramis usudly seen aswhere thedaais stored. Others think
of it asthe pat of the program that exists outside of the user interface. Both ideas convey
the conaept that thisis something that exists for al applications Theability to visudly
see what is hagppening to the data as the program runsis something that would be useful
for mog applications Thisis probably why there are the mog applicationscompared to
theview or controller tha are devoted to allowing the devel ope to view this. Mog of the
time thisis seen as visudly debugging the program.

Being able to see the memory changesin aprogram is alofty god. Mog of the
time that an application has need of tracking its data it has grown large enoughtha trying

to represent all thedata and changes to tha daa at the same speed tha the applicationis
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running at is either impossible or would be such an over load of informationthat it would
not be useful.

Another problem isthat outside of graphsthere are alot of algarithms tha do not
have an easy way to visudize what is hgppening to theagorithm. Thisissimply a
complexity problem. At some paint in thefuture people should find away tha the human
mind can undestand larger amount of data; mog likely with thehdp of more processing
power that will berequired to display that information.

For theevaluaionfor this presentation | used ddd which is mog likely the mog
popukr program for graphically viewing the memory usage by an application. To keep
theamountof information beng presented to a minimum the variables to be tracked mug

be selected and break points putin to stop the program at specific pointsfor viewing.

Visual Programming
There are alot of software projectstha are tryingto side step the problem of

trandating back and forth between the machine-generated codecreated and codecreated
by thedevelopea. Theway they are doing thisis throughthe use of visud programming.
Theconacept istha, unlike nommal programming languayes, visud programming
languages syntax is conveyed throughform and images.

These types of languayes are usudly thoughtof for hdpingthose who are not
familiar with the condructs of computer science to be able to program such asin the case
of teaching children to program usng Alice. However there are many other uses. They
can be anything from automation programs tha are linking other chunksof codetogeher
or professiond programsthat are very visudly based so they are easier to undestand

throughthe use of pictures.
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To practice visud programming | used Automeator for thenonprofessiond side
and Quartz composer for the professond program. Automator allows linking small bits
of already created codeto each other allowing multiple application to be scripted
complete with joined output withoutneeding to type anything. It works goodfor easy
tasks butwill fall apart as expected in situaionswhere the needed codedoes not already
exist. Quartz compoer is used to create graphical output of three-dimensond objects.
All information can belinked to each other. It was easy to undestand wha was going on
in the program, which is something unusud for thethree-dimensond programs. Asfar as

| used it, it appeared to beeasy to learn. For more difficult tasks there might belimits

reached but| could notfindthem in theshort timeusngit.

Conclusion
Oneproblem that is always present with thedisplay of visud informationis

accessibility. It is hard to trandate information back and forth between visud and non
visud andthose tha do nat have sightwould have a hard time undestanding a lot of
what was discussed. In some cases such as Interface builder@ controller linksthere is no
way.

The congant theme throughouthas been thedifficulty in trying to keep the
informationthat is computer generated and wha the develope isinputing to stay
synchronized. Thereis no easy way to do this as was shown and this problem has not
been fully solved butthere are many different ideas and they can all hdp adevelope to

create auser interface faster and easier with aUIDE.
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