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lhe paper prescnts an c:nablms system for user mterfac:e design. realised m 
the GMD project "User Interface Design Assistance (IDA)" The goal ofthe 
projcct is to assist interface designers dunng the design proccss ofthc usc:r 
interfacc. cnabling them to solve design problcms in the arca of h11man fo.:­
tors bascd uscr intcrfacc dc:sign (usab1lity enginec:ring) The en:tbling srstcm 
is realiscd with thc hclp of a user fnterface de.tlgn envimnmcnt (UIDE). 
wh1ch supports the leaming on dem:md appr03Ch 

lntroduction 

The volume ofinformation (e g., sbndards, style guidcs, design guidc:s) available 
to designers in the field of user mtc:rfacc design is incrc:asing rapidly. c:speciall) in the 
area of des•gning graplucal user mtc:rfaees (GUls). ln elose rel:lllon \\ nh this ctrcum­
st.ance is the f:lCl. that today dc:s1gners need more and moce compelcnce. kno" lcdgc. and 
C:;qJCric:nce to handle this great arnount of informauon For many deSI&JICrs this me3ns 
that the C:ltecution oftheir jobs requ1res t:lking mto account fur more mfonn:~tion th:1n 
thcy can possible kccp in mmd or thcy ean possibly apply. Computers scem a sood 
chance to store thts large amount of infonnation and to support the designers :1pph mg 
thcm, because thc compulcr is thc:ir primary tool doina their daily worlc Howc:Ycr the 
problern tS how to capturc and eneode infonn.tuon relevant to their tasks :llld ho\\ to pre­
sent it to thc:m 10 formals that SU(IpOrt their mode of worlc. Thc: result 1s 3 need for s~ s­
tems wich domain compet.cncc basc:d on dom:ain knowledgc (c 1 . st.mdards, style guides. 
design auides), which may bc encountered, lcarncd. practised. nnd c:otteoded durmg 
ongoina use -10 other words, systcms in whieh users l~eam on Jemand ( Eisenberg :1nd 
Fischer 1993) An mnovntivc fom1 oftechnologie:~l cnvironments in the lenmi1g on 
dcmand arca are enabling .f~ttms They are ch31'3ctensed through a ncw form of co­
operalton bctwcen the uscr and the compulcr Thts niC:IIlS the computer and the people 
using it arc partners in the t:uk-:at-h:llld. bringmg complcment:lry strengtbs :md \\C:lk­

ncsses to the job (Fischer el al 19913). 

http://nbn-resolving.de/urn:nbn:de:bsz:352-252922
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Dtsicn Aid Tools for Ustr Interface Desicn 

To overcome the lnmt:~llocts of eum:nt user interfac:c de\lclopmcnt tools- no method­
olog) support for a hum:m f:~etor-b:~scd dcsign of user mtcrf:~ccs. lmutcd support of reU$1bi­
htl of user interfxc software. no support for US3btlity testing- was the st::artm& pomt for t.hc 
GMD project "User lnterf::ace Design Asstst:lnce" (I DA) The pnm:1ry go."'ll ofthis projcct is 
lo dc\-elop a User lnterf3CC Des1gn Environment (UIDE) llte UIDE is b:lsed on a User 
Interface M:magcmenl S)stem (UIMS) that includes the followmg design ::aid tools and 
fc:atures (Rettcn:r 1993. 1993a)· 

Ubrary of reus::ablc interface software (I DA CONSTRUCllON TOOL) 
Gutdehnesand advisers for methodolog} support (IDA ADVICE TOOL) 
Tool for c:valu:~ting uscr intcrfac:cs (IDA QUALilY ASSURANCE TOOL) 
Mcthodology- ::and tool-b:~scd mtcgr::at1on of the intc:rfac:c devclopmcnl hfe cyclc m :~n 
objcct-oricntcd :lf>plie:~tion dcvc:lopmcnt life cyclc 

171C! ll>A Cmr.<lmctwn 1iml 
Thts dc:segn a1d Cool offcrs don•aen-oncntcd building blocks (as modcls or tcm­

platcs) in :~libr::ary. such as gencric :md dom:un-spccific intcrfacc objccts ("Iook") and 
dtaloguc scnpls ("fccl"). To construct thc libmry an obJc:ct-onentcd mcch:~ensm IS uscd. 
With thc hclp of :1 UIMS (ISA Di:~log Manager from ISA; XF:~ccMakcr from NSL) thc 
modcls of dom:un-oricntcd building bloclcs are constmcted :md s::aved as obJccl-classcs in 
the librar)' Using thc: libr:uy the dcsigncr gener::atcs an inst:lncc from c:ach model 1l1is 
mst:mcc will bc mtcgratcd in the inlcrf:~ce undcr dcsign. Thcreforc dcsegncrs conslruct 
intcrf:~ccs by obt:~inmg prcdclincd building blocks from the libmry and placing them into 
thc: "orlc :~re:1 ofthc UIMS. Now thc dc:signer can modtfy thc insbncc ofthe model, 
b:~sed on spcc11ic 3pphc:~llon rcquercments So the IDA-cot•structeon cool supports dc:si~n 
b\' modelicahon 
· Another nuport:mt 3Spcct is the m:llntcn:mce of the models in the lebr:ll) E.'CISltOS 

modcls (c g dotn3in spccific uscr intcrf.1ces. dialogue boxes) can bc modtlied by relriev­
mg them fron1the libr::ary and m:mepul3ttng them m ehe work area ofthe UIMS Then 
eher are s::avc:d :q;ain as modcls lf ehe designc:rs ch:lnce the "Iook" :lnd "fccl" of a modcl. 
e::ach "ch11d" '''II 3ISO chmce 1ts "Iook" :llld "fccl" So thc: mamtenancc: 3ellvllles eould ~ 
dr;un:tllcally reduccd usmg ;m objcct-oncnted library of models 

Wich ehe help of dtffercntmformallon rc:tricval mcch:misms thc dcsegncr c:m 
sc:trch for rclcv:lnt gencne or dom3in spccific intcracllon objects or d1alogue seripts :llld 
usc them 3S p:uts of the uscr mtcrf3cc. Onc infonnateon retrieval mccha111sm mtegratcd 
111 the IDA construcllon tooles ::a gr:1ph1cal browser. shown m F1gure 2 The browser ts 
h:1scd 011 a semantic: tree. structuring the models The designer h::as thc: possebelity to 
bro\\se through thc hbmry usmg ehe scm:mtic tree structure findmg a relevant mterXIIOII 
objcet or dialoguc: scripl Another mfonnation retriev::almech:lltism is 3 quc:ry function 
(c:~llcd .,Tc'Ctsuchc: •• mlhe pull down menu .. Be:~rbcllcn". sec f1gure I) bascd on 
kcy\\ords (c 8 typiC::II ::attnbutes of inter:tCtion objccts. sem:mtic n:llllCS of inter::act1on 
objccts and d1:1logue scnpts. ctc.) to sc:arch for ::a spec1rte intemct1on object or d1:~logue 
scnpt 

lf thc: desegncr w:lnls to sec the Iook ::and fccl ofa modcl. he can press thc push but· 
ton • Ansch:~ucn" (which n1c3ns Iook). A pieeure ofthe modcl3nd 3 hst of 311 d1alogue 
script n:uncs attachc:llto this model are prcsc:ntcd in 3 sc:pamte window ll1e designcr c:vt 
sclcct a spcc1fic de:~loguc scnpt n:m1e 3nd with 3 double dick he can sec the ''hole dt:l­
loguc seript dc~cnption Thc dcscnption includcs a Iot of commcnls. dccl:~ring the func· 
llonality ofthc scnpt lfthe designer h::as found a modcl w1th the n:lc:v:mtlook :md fecl, 
he c:m press the push bollon "lnst:mtiieren" to m:lke :m inst:lncc ofthe model This in­
SI:lltce will appc:1r m ehe work ::area ofthe UJMS md t:111 now be uscd inthe constmcllon 
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proc:ess o~the uscr intcrfac::e. lfthe des•sner necds further mfom1311011 \\hen and bow to 
~~ a spcc1fic model, he t:111 press the push button "Beratung" (\\hich me:ms :Jdvicc) 

1
1
5 event tnggers '" a contc'Ct-sensitive Wl)' :a hn~ennedt3 doeument of thc 1 DA advesc 

too 
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Figure I. Browser ofthe IDA construchon cool 

t rf ~DA-construchon Cool does not help dcs1gncrs pcrccJvc the shortconuugs of an 
'"c 3CC >: are const~cting ln that it includc:s Onl) p;tsSI\'C rcprcscnl:tii\CS constmc-
bons ofu~er mtcrf::aces tn the work arca ofthe UIMS do not •·lk b- k 1 rbc. d bs th sk' IJ · ... ..c un css csegncr 

e I ~ cxpcnence to fonn new appreci:~hon•s and undc: rst:~nrlmg5 1\hcn con-
:;:.clmg Desegne~ who :tre unawar: of hum:~n f::actors k.no" lcdgc about uscr intcrf:~ec 

""do not pcrcc1ve a brcakdo\\n 1f one of the design gu1dclincs ,, \ 1ol:.tcd 

TM /DA Quality A.r.furanc~ 1'c10l 

dc This d~i.gn ::aid t~l identi~c:s potential problems m thc artif:~ct bcing dcstgncd 11 
lccts and cnhqucs parteal soluteons conste:uctcd by tlte dc:segner These criticjucs arc 
~ ~~~ human faetors. ~no" lcdge ~d des1gn pnnc•plcs for uscr intcrfacc dc:Stgn 1t 15 :1 

onn o ~rfom\ancc cntics, whosc: pnme obJccii\'C: is lo help uscrs crcatc heglt-qu:thh 
r:uc:ts tn th~ l~sl :llnounl ~ftimc: using 3S few rcsourcc:s 3S possible (Fescher cl' al 

od
la) Lefathmt~g IS 1~ the pnmary conccm of pcrfonn:mcc critic but ean occu as ab' _ 

pr uct o c mteracteons bctwccn uscrs and critics · 

1 
With ~ help of an expert system (Kapp::a 3.0 .from lntclhcorp) thc lno" lcdgc 15 

•mp cmcntcd 1n a knowlcdg~ basc as intcrfacc objccts and conditeon-acrion rulcs. ,, h1ch 
:re lcd'!ed whenc:ver the des•gnc:r 3Skcd for a qu:~lity control. A vcry snnil3r 3pproach is 
•Oitn tn Löwgren and Nordquest ( 1992) 

The quality assur:mce procedure consests of 1111 stcps The passive qu:~J•, 
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;rc~ur:utce (cntiquc) is c-cphcttly mvokcd by thc dcsigncr \\hcn hc dcsin:s an cvalu:~llon 
(stcp I) Thc rcsnlt of thc currcnt dcsign proccss is savcd m a rool-dcpcndent Ot;rloguc 
Odimrion LnngeL"Igc (DDL·) File With the hclp of ::1 p:uscr thc DDL-Filc es tr:u1slated in 
:1 IN>I · mdcrcntlcnl 001.-Filc (~cp 2) 1ßc e"pcr1 ~stcm ofthc IDA qualit~ :usurancc 
ll'tll uc.c:s llu~ filc :t.c mpul :md n:prc~ts thc n:sult of thc dt:~loguc dcstgn 1\ Hh lhc hclp of 
:111 obJCCI trce (stcp ~) Usmg the mies ofthc knonlcdgc basc and eontrollcd by an in­
fcrcnce mechantsm the e"pcr1 srstem :tn:llysis the eonfonnancc of thc user intcrface w1d1 
thc human factors koo"ledge (an;rlytic cnhque) (stcp 4) This pus~ve fom1 of quality 
assurance usually evalu:~tes thc (p:uttal) product of thc dcsign proccss. not the inchvidu:ll 
user ac:tions that resulted in thc product. The results ofthc anal) llc entiqumg process are 
prcscnted in a spcci:ll window (step S). This window c:ontains a short dcscnptlon of alt 
dtsc:o~ercd ergonocuic dcficits (commcnls) and thc idcntifter ofthe object "htch contams 
some ergonamte defictls Now there are two possibtltues (step 6). First. if thc deSJgner 
nceds further e"plan:llton o f tlte commcnls, he C:lJ1 xlivnie the I DA :ldvtee tool or if a 
spceific model is :Jv:til:~ble. hc C:lJ1 xtivate thc IDA construct ion tool. Sccond. ifthc 
dcStgner sclccts and double cliclcs the idcntifier ofthc object which eont:lms somc er­
gononuc dcficits. hc brnnches in thc objcct cditor ofthc UIMS ;md can rcunplcmcnt the 
IIIICr:ICIIOil OhjCCI . 

As an import:mt fcatnre. the designer c:~n coshnni7..c :uKI C'(lcnd thc ll)i\-qn:~hty 
assurance tool by mod•f)·ing or ndding intcrf:JCC objccts, uitiquc rulcs, :md rcl:~llonshtps 
Thia end·uscr modefiabeltty allows for evolution ofthe dcsign envtronmcnt ns human 
fnctor knowledge and design requiremenls change. 

7llt! JDA Advktr Tn<1l 
This destgn aid tool has two functions. First it e:ocplains the short critique messngcs 

ofthe IDA qu;rlitr assurartce more dctaiL 

The second nnd pnmary function ofthc IDA advice toolts lo support the destgner 
durmg the destgn of thc user interface. lfthc designer nceds support rn the aren ofhuman 
f:~ctors based rntcrf:JCC dcsign, he c:ould gct global or conte:oct-senstttvc advase acti valing 
the adviee tool Thc global advice as bascd on a .,guidcd tour user rntcrface dcsign". ex­
pl:~rnmg how grnph•c~ll user interfaces should be destgned. consedcnng human factors . 
Acttvating the contc-ct·scnsittvc advice the designer gets some mform:lhon ''hen and 
how to use thc selected intcr:JCtion object mthc UIMS and what should be thc ergonomtc 
"took• and •reet• of thts rnteractaon objcd (ndvictr ltrvtd ). One goolas to dctermtne an 
an~ogy bet\\ecn thc c-c~rnples ofthe IDA advice tool and thc current task orthe design­
cr Thc dcstgncrs ts :ltdcd m butlding an analogy by assunung th:~t the prescntcd tlUIIllple 
or mformatton is relevant to his cum:nt task. lfthc dcsigner wants dceper mform:llion. 
for example \\h}' thc •Iook• and •ree1· of a specific rnter:JCtion objcct should be so, hc 
gcts it in a h)pcrte"tual form. e g by double clicking thc relevant advise mformabon 
(explarwllnn Ievel ). 

11te IDA advice tool is based on hypcrmcdia docurnents (sec a typtcal tlUIIllple in 
Ftgure 2) and ts dcvelopcd with thc hclp ofhypcm•cdea tools (MctaCard from MetaCard 
Coporalton . lOS from ISA. Toolbook from Asymelnx) ln Vanderdonckt (1993) a good 
survey of hypcnncdta systems on hurn:Ul·computer mtcrnction pnnciplcs :u1d guidelincs 
supportins the uscr intcrfxe designcrs is givcn. Unique ch:nxtcristics of hypem1edm 
documcnts :ue thc nwlttplicity of connections bctwcen mcdi;, fr:Jßments u opposcd to 
thc hnear structure oftmdetionaltcxt and the availabtlitv ofmedia other than text The 
user modifiable conncellvity ofhypcrmedi;r documents.provides quiclc nceess to 
c:ocplanatory, cl:~bor:tllve. and othcr relnted mformation New medi3 (e.g , graphie. 
antmatton. and sound) 3re more effectivc th:tn texl in conveymg cert:tin kinds of 
mfonn:~tlon such as two- and three-dimensional spattal relattonshtps u weil as procesSC3, 
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behav1ours. and cvolution ofsystcms. W1th thc hclp ofth1s dtffe rcnt fonnsof 
rcpresentation. e"amplcs of good dcsign are rcprcsentcd from muheplc pcnpccll\ es ln 
explonng exan1ples from dtffcrcnt pcrspcclivcs, a mmtrn:th~t str:lltg\ IS folo\\cd 
Ocstgncr using thc IDA advtce tool e-cpand onl) the mfonnat1on thc~ dctcnninc to bc 
relevant to thctr task Thc usc of mtmmal e:ocpl:mnuon in the conte-ct of c:t:tmplcs ;1\'Qeds 
ovcn\'hclming dcsigncrs with irrelcvantmfonn:~tion Whcnevcr relev:mt design issucs in 
thc ltbrary o f thc IDA constructton too1 are avatlable. thc designer has thc X>eluy to 
retrieve thc:m from thc hypcrmcde:a documents nnd plnce thcm m thc \\Ork area ofthc 
UIMS 

Klappkombjnatioruboxmit bqauu,dslapptt:r Urtcnbox. 

Figun 2. A typicni iOA h~permedeadocument 

Integralfon ofmterface devt!lnpment activiffu 111 an ohJC',·f-llrlellft•d lifi.• cyde 

User intcrface design activitics have to bc cmbcdded m thc sofi\\arc dc\ clopmcnt 
life-c;yclc. Tod:ty a Iot of rnethods and tools for the appltcnllon devclopmmt :ue :wm l::~bh: 
(e.s ., Structured An:~lysrs, Entity-Rclationship Model, Stmctured An::1l) sis :u1d Design 
Techniquc, Objcct-Orientcd Mcthods) There nre also son1c spcci;,l mcduxls for thc prob· 
lern structuring phase of lhc uscr interface development (e J., St:ate Transiion Nctworl..s. 
Gran1mars , Rules and Constraints, Muhi;,gent Tcchntqucs) Ti II DOI\ Iinie \\Ork h::~s bcen 
clone to integrnte melhods of applicntton dcvclopment and user intcrface dc\'elopmcnt 
The research issue to be addrcssed hcre is thc seareh for cntirely ntll' approaches to dc-
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s1gn representahon, teehmques, 3l1d methods. They should be based on a model that 
bridge the gap between the t:ask-oriented beh:wioural world ofthe user :utd the construc­
tional object- and toot k1t-onented world of mterfac:e software The new object-onentcd 
par:~ehgm in the area of software enginecnng offers a good ch:utce for bndging this gap 
This assumption is based on thc fact, that graphical user interf:~C:es (GUts) also usc the 
objcct-oriented paradigm (e.a X-Toot kit) Thc 1dca is to map, in a straight fonvard way, 
thc apphcallon objccts. annbutes :md mcthods (scrv•ces) ofthc apphcat•on devclopmcnt 
to the inter:~C:llon objccts, icons, windows, choK:Cs, and user mtcract1ons of thc intcrf:IC:C 
dcvelopmcnt (Baturt t993) The aim should be to come to one generat mcthod for the 
whole dcvclopmcnt prooess (problem struc:turing, sotution gencration and solution eval­
uation, m:Unten:utcc) Thcreforc the use ofthc UIOE will be intcgrated in an objcct-ori­
ented devctopmentlife-cyelc. 

Co-o~rations and Oatlook 

All projcct results are rcnliscd in elosc co-operation with compa111cs (c.g., software 
dc\'clopcn. dcvclopcN: ofUtMS). Thc aim ofthi~ co-opemtion is to dcvetop thc UIOE for 
spccific apphcallon dom:tms 3l1d to understand thc day-to-day opcrahonal rcqmrcmcnts and 
constramts placed on developcrs, as weil as to comprehcnd the nccds thcy have for methods 
and toots in the area ofhuman fac:tors based intcrfacc dcsign Workshops with mcmbers of 
thc co-operatmg compames h:Jve been arr:1nged. where prototypcs ofthe design 11d tools 
havc bcen prcsentcd Theseprototypes w1ll now be the basis for domam specifiC dcsign aid 
tools. wh1ch will be dcs1gncd m 1994. lt's also intcndcd to ev:~tuatcd the usefulncss and us­
ability of the dom:tin spccific design aid tools in the realistic context of application domains 
ofthe co-operatmg companies 
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