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1t is hypothcsized ( I ) that the problem in building multimedia hypermcdia applications is that 
of understanding what ~~ needed, i.e .. of understanding lhe requirements and (2) that the 
developrncnt of multimedia hypermedia is esscnlially the engmeering of requtrements for onc 
pantcular class of highly dynarruc software-based computmg system.~ . Moreover, bccau\e of 
the ~tabtlity of the librartes for multimedia and hypermedia ~ystems, the development of a 
prototype for validatlon of multimedia hypermcdia requirements yields a system which ts 
esscntially of produclion quality. The hypothesis is supponed by comparing propcnics of 
multimedta hypermedia and software systems and development in general and comparing lhe 
Htper Autor method for multimedia hypermedia development with the spiral model for 
software developmcnt. Rtgorous tcsting of the hypothcsis is left for future work. 
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Introduclion 

The hi~tory of this paper i ~ instruclive about its thcsis. Berry has bccn working in require
ments enginecring for soflware-based computing systems [Berry83, Bcrry95). Scquerra has 
been workmg tn the problems of huilding mulumedia hyperrncdia for educationaJ purposes 
[Sequcrra93. Sequcrra94. Sequcrra95). As a resull of their joint discussions about their work. 
11 becamc e lear to them that thcre 1s a lot of sim1larity in thc processes of dev1~mg rcquirc
ments for general soflware-based systems and for multimedia hyperrnedia. In both of thesc 
arcas, thcre 1s a two-way conununication problem betwcen the clicnts. who understand thc ir 
domain but not multimedia hypermedia or software, and the dcvelopers, who understand mul
timedia hypem1edia or software but not any client' s domain. 

Sequerra had dcv1sed a method, Hiper Autor, to devclop cducallonal multimedia hyper
medta applicauons. For mul11med1a hypennedta, thc programming hbrancs for using the vari
ous media are well developcd, so that once 11 1s undcrslood whar to do, the programmmg of a 
parttcular multimedia hypcrmedium applieauon tS quite straightforward, much thc sarne as 
generallng applica1ions in domruns for which therc are well-developed application genera1ors. 
An cxammauon of lhe Hiper Autor mc1hod shows a s1rong rescmblance to a spiral modcl, 
cvolut10nary approach to engincer rcquirements for softwarc-based systems, particularly 
smce so ltttlc of the effon of the Hiper Autor method tS focuscd on 1mplcmentation. 

Thus, 11 1s hypothesizcd that the problcm in building multimedia hyperrnedia applications 
ts that of underMand~ng whal is necded. i.e., of underslanding lhe requirements. Moreover. 
bccause of lhe stability of lhe libraries, unhke 1n some other problem arcas, the development 
of a prototype for validation of mulumedia hypcm1ed1a requirements yields a syMem which is 
essenllally of production quality. 

The rest of lhis paper altempls lo support 1h1s hypothesis by showing 

I. how development of mulllmcdm hypermcdm, in general. ts c~scntially thc engmcenng 
of rcquiremenls for one part1cular elass of htghly dynamic soflware-based compulmg 
~yMems and 

2. how lhe Hiper Autor multimedia hypcrmedia development mcthod rcscmblcs the 
sp1ral model [Bochm88). a requircmenls engineering process for soflware-based sys
tcms. 

2 l\lultimcdia llypermedia Systcms 

Mttlnmedta sys1ems can he dcfincd as lhose wluch comb1nc 1n onc applicalion, d1ffcrcnt 
k1nds o r media. c .g .. tcxt, unages. v1deo. sound, etc. A Hypertext 1s a system in wh1ch 

• the texl of a document ts chv1dcd into namcd twtles. each conlamtng some of lhe 1ex1. 

• ll 1\ poss1blc to address mdlvtdualm•mt tnstdc nodes, whcrc an nem may bc an mdtvi
dual character, word, phrasc, etc .. and 

• ll " pmSible to c rcalc hnks, cach of which points from an item in a node to anothcr 
node or lo anolhcr item in lhe \ame or anothcr node. 
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Hypermedia are a generalizat1on of hypcnext m wh1ch the coments of nodes are not restricted 
to bcmg texl. Multimedia llypPnlledw are hypcrmedia systems m wh1ch the contents of nodes 
can bem any media supponcd by currcm mulumcdia system tcchnology. 

3 Roles in Multimedia llypermedia Development 

ln a mulumedia hypcrmedium, the domai11 1s the subject of the contems of the hypcr
medium. That IS, if an educational hypcrmedium about the al1 of Michclangelo IS being 
developcd, then the domam is Michelangelo and it mclude' art, lustory, biography. the 10p1cs 
about wh1ch hc made art, e tc. 

As with most software development, various kinds of cxpens a re needed to help spccify 
and con\truct mulumedia hypcrmed1a. Thesc mclude expens about 

I. the domain, 

2. mulumed1a, 

3. hypermedia, and 

4 software development 

Typtcally, the clicnt providcs the domam cxpcrts, and the developers provide ali the reM. pos
\lbly vm subcontractors for thc var1ous of thc multimedia for which lhe dcvcloping company 
does not have expcrts in 1ts employ For an cducauonal hypermedJUm m wh1ch knowledgc 
from many diSCiplines w1ll be incorporated, therc may bc many domam experts. each an 
cxpert on onc or more subject arcas in a very wide domain. As in many requircments gather
mg situations, the devclopcr-supphcd cxpcm may be rcpresented by a smgle analyst, 
although in many cases. more than onc analyst part1c1pates. and some of them may havc 
cxpert1~e in the medJa. 

4 Multimedia Hypermcdia and Software 

Th1s sect1on compares and comrasts propert1cs of mulllmedia hypcrmed1a and general 
~oftware-bascd systems that havc an 1mpact on thcir rcquirements cngineering and develop
ment. 

f-or both mulumed.a hypcrmcd1a anel .soflwarc m general. as for other an1facts wilh arlls
tlc aspect~. e.g .. commercml art. mov1cs and v1dcos. budchngs. etc . the clicnt typically has 
only a vague 1dea of what hc or ~he wants and doe., not havc a full under-.tandmg of what " 
pn'>Siblc: anel impossiblc with thc mcd1a or technology The de.signcr is typ1cally an expcn m 
thc tcchnology or medJUm but doe~ not havc a full un<.lcn,tanding of thc clicnt's nccds or 
domam For horh. thcrc 1~ a two-way cummunJc;Uion prohlcm 

Morcover. for both. what nceds to be dJScovcrcd hy thc de\lgner IS not cnmely m lhe 
1111ntb of the client [Gogucn94]. Thcrc are things that need to bc cons1dcrcd lha! are only in 
the envJConmenl and ~oc1a l si!uauon of the cllcnl Therc are tacn a\\umptions that will no! be 
cxpre\Sed unless someone happcn~ to think of thcm ora \l!uat10n usmg them happcns to arisc 
dunng the reqlllrcmcnts gathcnng and dc~1gn processes. 
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ln ali of thas simalarity. a~ ob~erved by Sequerra. there as a key factor that separates 
,ollware and hypermcdm on one hand from ali of the othcr~. Commerc aa.J an, movies and 
vadco>. build~ngs. etc. do not change once they are pubh~hcd or constructed. However, both 
,ofl"are and hypermedaa undergo changes hy vartue of their use. a use that changes the situa
taon ol thear applacation an a way that changes their requircments. ln other words. hypermedia 
havc ali thc earmarks of E type ~oftware systems 1Lchman80]. They can get to be very large 
111 order to cover vast amounts of material. Thear very use leads to discovery of new connec
uon\ th.Jt have to formal11ed an thc form of links. Their very use leads abo to pushing the 
envelope of thc scope of the material as new rclatcd topics are discovercd. Just adding ali 
thc'e ncw links and topac node!o begans to degrade the \tructure of thc hypermedaa and 
anLTCa\C\ thc chance that user~ get lost an hyperspace and the managers Jose track of the con
tenh <lf thc hypermcdaa 1n a hag messy bowl of 'opaghem. lt is nccessary to undergo sys
temaue evoluuonary mmntenance in order to add the new links and nodes 1n a manner that 
preserve; the !olructure of the hypermedaa and sometimes it is ncces~ary to restructure the 
hypermcdaa to accomrnodate the changes an a cohcrent fashion. lf one were to replace "hyper
nu:daa" wath "software". "nodes" with "procedures", "contents" with "!ines of code", and 
"hnk>" wllh "mvocauon> and aceesses". lhe ahove can be read as a description of a typical 
largc cvolvmg E-type software system. 

1t " well-known that software dcvelopment is labor intensive rather than technology 
mtcnsl\e• 1Wegncr84!. !Is a ,oftware developmcnt exercase, it is the obscrvataon of these 
~uthor' that development of multamedia hypermedia as more client intensive than most other 
'oltware systems. which tend to be more developer antensive. For a multimedia hyper
mcdium. thc chent ~tays wllh and pamcipatcs 1n the development far longcr 1nto the lifecycle 
anel 111 a grcatcr percentage of thc lifccyclc than for other software, e.g., operating systems. 
'prcad sheets. formattcrs. process controllcrs, air tralfac controllers, etc.. an which the 
dcvelopers tend to go oiT and work by themselvcs once they bclieve that thcy understand the 
requtrcmcnts. 

hnally, Vanccnt Quant, an an eduorial for an i~sue of the journal E/ectrollic Publishillg
OnJ:mlltitm, Dissemi11atin11, a11d Desrg11 devoted to aclive documents, observes lhis sarne 
C\Senu.ll smulanty bctwcen programs and ducumcnl\ 1Quint94]. 

5 Haper Autor Dcvelopment Mcthod 

Thc Hiper Autor dcvelopment mcthod hclps the educ;Hional multimedia hypermcdia 
tkvclopmcnt tcam orgamte and dascaplanc both "' thought and its work. Hiper Autor pro
' ade' ~p~cata: too !~ Jnd \Uppons tcchniqucs for each phasc of thc hypermedaum development 
pmccss Hiper Autor 1\ composed of two graphacal languages and specilic docurnemauon 
foram Both thc lnngunges a11d the forms are uscd by multamedia hypennedia programmang 

' ln I'J~·I . Wegner <latcd ahal 1n ''' youah, ;oltware de,•elopment "labor inten\lve. and cxpres~ed ahc hopc ahaa 
11 '"li hcrome more capll;ll onacn\IVC as 1001\ are apphcd and rcu\c 1< practaced more uni•er,atly Sadly, even 
lhough 11 1< now aen year' laaer, 'oflwarc dcvclopmenl o ~ \lo li hoghly lab<.>r inlensive. ln a <;en~c. 11 o ~ oncvoaable 
and expccacd also lhal mulauncdoa hypcrmedoa develupment remaon lahor onacnlolve. despnc lhe avaolabihl) of 
\\cll-dcvclnpcd lohranr\ and dcvclopmenl toolkol' Afler <arippmg away lhe difficulues o•ercome by lhe u;c ol 
th~ lohrar.e' nnd lool k11s. one" leia w11h only lhe problem of under\landong lhe domam of lhe hypeamedtum No 
.onmuna nl a.chnoiogy and reu\e v.ttl help here, hecau\e lhl\ under\landang rcquires dclvmg 11110 clienalo' mind' 
.ond '"' •ai \lluauon' and chartmg ncw acrnaory for \l<hoch ah<re " nnahmg yet ao reu~e' 
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experts during succcssive mteracuons wuh the domam cxpcrts to organi7.e lhe interacúon and 
to document the product. 

The Hiper Autor development proccss follows the sptral lifecycle modcl, and cvolves 
succcssive versions of the product in successive swecps of requirements specificaúon and 
deMgn. The phases of thc method. and thus of each sweep, are initinl requiremcnts clicitaúon. 
cloboration of the global content scheme, elaboration of the node network, evaluation of the 
oode nctwork, detailed dcsign specificauon, tmplcmentation of thc ncxt vcrsion, and cvalua
tion of the version. Figure I shows the spiral model odapted to multimedia hypcm1edia 
development. 

Figure 1: Boehm's Spiral Modcl Adaptcd to Hypcrmcdia Dcvelopment 

Each of the ph<L~e~ is de~cribed m grcatcr dct:ul 10 a scction of its own. 

5.1 lnitial Requirements E licitation 

The goals of thc IOJhal rcquircmcnts ehcitation phtL~ are to cstahhsh lhe scope of the 
application·~ databasc and tu idenllfy the cducauonal goals. Thc topics that will be covcrcd 10 

th.: applicauon nmst be choscn and the dcpth to wh1ch they will be covcrcd ha~ to bc detcr
mmcd. This activity must be carncd out by domtun cxpert~ and at least onc analyst. The 
analyst begin~ with an clicitation scssion wHh thc domain cxpem. Elicitation conststs of col
lcctmg. validating. and spccifying the rcquirements of thc \Oftwarc to be built. lf a require
mcm " con\tdered a ncccssary condihon m order to autuo a goal, thc first pari of rcqUJre
mcnt' ~pccification can be defincd '" " ... [translatcd from Ponuguese] a proce;s in which 
whJl llll"l bc donc i> ehcitcd and modclcd Th1s procc~s ,hould dcal wllh various points of 
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vtcw and u~es a combmation of methods. tools, and actors. The final product of this proce5S is 
a mudei from whtch a documcnt, the requtremcnts spccificaHon, can be extracted" [Leite91]. 

f-ltcuauon encompasscs fact collection, validation, and commumcation; modcling encom
pa.\ses mgant7.ation und reprcsentation. During elicitation, the WJiverse of information to bc 
mclutlcd 1n thc appllcation is firstacquJ.Ied in ordcr to be modeled in a !ater phase. 

Modeling ts responsible for characterizing thc rcsults obtained during elicitation. Dunng 
rnodclmg, ronrexrs are defined. Contcxts are the partitiomng of thc database into large groups 
ot rd;~tcd toptc~. lt is constdcred rcnsonable to addrcss up to tive contexts in a singlc datu
ha~c. bet:au~c a grcatcr number would not bc ca.\tly generated or managed. ln the eventthat a 
dat:tba'c scems 10 req01re more than tive conte:xts, 11 is suggestcd to group some of them 
togcthcr 1nto single contexts. ln some cases, some contexts may be further partitioned mto 
~uh·conrexrs 8oth domam experts and analy~ts are necded tn order to determine lhe best po>
' ihlc consbtency-maintaining partiuoning of the application dntabase, which also attnins the 
previou,ly dctcrmmcd educational goals. The product of this phase i5 the contexr diagram 
dtagrama do comexto) form. The context d1agran1 form consists of two parts; part I is lhe 

dtagram usclf tn a graphical notation summarired m Figure 2; part 2 is n natural languagc 
\ ldtcmcnt ol thc ObJeCtives of thc hypermedtum. 

Contut 

Subcontext 

Are 

wherc: 

•ub· 
COIIfCXt _.., c.:..onteX.t 

N number goven to context 

n numbcr goven to subcontext. 
o ~ prece~ed hy rhe number 
Of lht p;vtlll ~(lii!CA( 

Frgurc 2: Graphtcal Notauon for thc Context Dtagram 

5.2 Elnboration of thc Global Conrent Schrmc 

Thc goaJ nf thi, pha...e ~~ lor thc ;tnalysts and the domain expen~ to dtvide lhe contexb and 
'uhcnntext<. tdentific:d during cltcilatton mto to('icr, cach of which will be grvcn a node in lhe 
hypcrrncdium. and then to makc a rough drafl of thc contcnts of these topic nodes . During 
thts pha.,e. thcre should be no concem ahom lhe formal ill'ld dctails of multimedia objccL~. te., 
tmagc.,, vrdco. or sound. that will appcar 1n thc nodes. The dornnin cxperts ~hould o!Tcr a gen
.:ral dc,mptton of what tl1ey have in mind and would likc to be included. Thc fca.,ibtlit} of 
thc tncltt~ton ol these obJects will hc dctermll1cd !ater. 
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Dunng th1s phasc. it IS not nece,sary to complctc ly claborate Lhe contents of Lhe nodes. 
lnstead. it 1s nccessary only w \ ketch how the chunks of mforrnallon are going Lo connccted 
111 the hypcnncdlllm via links 1Gay9 1] o rigmatmg at huttons [Be rk9 1]. The analysts mect 
with thc domain cxpcrts to 1dentify thc links hetween topics that he lp promotc informnt10n 
accc:~~iblllly. augment usability. and augment U\Cr \ati, faction [Giushko89l The result\ are 
documcntcd 111 thc srmplijied fo rm , depicted m F1gure 3, onc for cach nodc. 

',;, ' ' g · -~. 
r. . "' ·. ··~ ~ . 

._, .. ·, 
Nome do Nó 
contexto 

Numero 

~.NTexto 

i 
~ 

IH-----

LlgaçOes (Nome BotAo • Numero NO Oosllno) 

• 
8 

c 
o 

~ I 

:C{) som 

i 
[@ lmagemNideo 

F1gurc 3: Sunpltfied Fom1 

Thc ruk' to fdl thl' '>lmpll hcd fonn for a nodc lollow. 

• l'ornc/Name: Givc a untquc anel compatihle mune to lhe 1op1c at hand 111 thc nodc. 

• ~U11 1<:ro/Numhcr· Rcpcat thc numher of thc contcxt or '>Uhcontext trom wh1ch thc 
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node IS derived and g1ve it a pos111ve integer extension. This way. each node is 
guarantecd to have a unique number that can serve as a d1St1nguishing identifier. 

• Tcxtoffcxt: Give a brief dcscription of the topics to be discussed. The dialogue should 
be of no concem at this momcnt. 

• L1gações/L~nks: Determine the links from this node to olhers, without concern for 
whcther the re fe rrcd to nodes have already becn c reated. The mformation given for 
each link consists of a description. a numbcr, and a dcstination. Thc description 
uniquc ly identifies the place in the content~ of the node. as it is displayed on the 
screen. whcre the link's hot spot (buuon) 1s located. The number i~ lhat of the contain
mg nodc. cxtended by a umque number for the link within the node. The de~t1na11on IS 
dcnoted by the number of the node that that ~~ referred to by the link: th1s number IS 
lilled 1n a~ it becomes known. 

• Som/Sound: Give a brief description of the sound (voice or music) that is to be 
mcluded in the appllcation . ll is not necessary at this point to spccify the source of the 
sound or details of its digiuzauon. 

• JmagemNfdeo/lmageN1deo: Give a brief dcscription of the images to be includcd 1n 
th1~ node. The possible current nunex1~tcnce of the 1mage IS not a limning factor. 
lmagcs yet to be creatcd can. and should. bc spcci fied. 

• ObM:rvação/Observauon: Th1s lield can be used to capture any suggesu on or com
ments that any part1c1p:mt thmks fit to mcludc. 

l'he set of tilled forms prov1des a first estimate of the number of nodes of the applicauon to be 
dcvelopcd . but do not fully specify the contcnts of any individual node. 

5.3 Elaboration of lhe Nodc Network 

Dunng the prcvious phase, the databasc was d1vided into sm<~ller partitions. callcd nodes. 
cach of wh1ch covers a spcc11ic top1c [Leite91]. Each node also represents thc smallest part 
of a hypcrdocument that can be addrcs~ed by a link [Bc rk91]. 

Thc sei of simplified forms gcncrated in the previous phasc constitutes a draft of the con
~:cpt' to bc Ocshcd out m the future apphcation. \eparatcd mto \mail node~ and related to each 
othcr by lmk' Even wnh th1\ \Cl, 11 IS diflicult to VIsualize thc wholc database and the link\ 
among thc nodc\. On the othcr h;md, th1s VISUalization 1s e~~enllal to perm1t cvaluatmg 
wht!thcr lhe orgamzatJOn of thc appilcat10n wdl a llow attaming thc goals estabiJ,hed for the 
product. ln o rdcr to aid visuali tation. Hiper Autor rnodels thc databa~c with the 1nformat1on 
containcd m thc form~. Thc modcl prov1dc~ a graphical represcntation of thc nodc\ contained 
m thc appllc.1110n ~' well as thc hnk~ among thcm. 

Based on thc prcvious forrm and further mteracttons with the domam expcn s. the analysts 
prepare a nodc nctwork m wluch ali navigational uptton~ are exphcll As Lhe node network 
d1agram ~~ cornplctcd, it bccomcs clcar which nodes havc opt1on' and wh1ch do no t bccausc 11 
.:an he sccn how many lml,, !cave a node. ln buddmg this network, it i\ cssential to kccp thc 
dt:fined cducational goals m nund. ln order to documcnt the nodc nctwork. Htper Autor pro-
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vides a form for the node network diagram (diagrama de nos) whose notation is described in 
Figure 4. 

Simple 

Node 

Terrnmal 

Node 

Ollllgatory 

Node 

Link 

Path 

Windows 

D 

D 
6 

Figure 4: Node Network Diagrarn Notation 

Usmg the graphical notation, it is possible to represent ali the nodes and their links, lhus 
providmg a global view of lhe system. The graphical notation distinguishes three kinds of 
node, thc simple node, the obligarory node. and the terminal node. This classification allows 
the author~ to control movemcnt to and from nodes according to their contents and the educa
I tonal objectives of the hypermedium. A simple node is one with no restriction on movement 
to or from the node; it is not even required that thc readcr visit it. An obligatory node is one 
whtch thc rcadcr is obltged to visit indcpendently of the chosen palh. A terminal node is one 
from wluch leaving the systcm is lega l and will not break a stream of thought or interrupt an 
explanation. Even though the cxistencc of obligatory nodes appears to li mil lhe reader's navi
gational freedom, precluding some exploration and the sercndipity effect, they do guarantee 
that the application favors attainmcnt of its defined educational objectives. Many authors con
d<:mn the crcation of networks with nodes linkcd without any defincd critcrion. De Young 
con\lders arbllrary ltnking to be dangcrous becausc it is conducive to the construction of 
··,paghcttt typc nodc networks". whose e ffect as very 'imilar to thosc of thc GOTO statcmcnts 
111 programming [DeYoung88] . 

Currcntly, thc tcndency b to cmploy thc metaphor of excursaons [Naclscn90]. presenting 
to thc u'er .t number of pre-defincd paths through the body of informauon. Usang excursaons, 
at can be guarantced that the uscr will havc ordcrly access to ali essenual chunh of informa
tton, organazcd m a clear manncr that provadcs for a good learnmg cnvtronment [Shneader
man91] 
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5.4 Evalua tion or the Design 

Once thc node diagram is complete, H is necessary to evaluatc the design so far. The sys
tcm analysts. together with the domain expens. evaluate the system as a wholc, taking into 
account ali possible paths, the organization of lhe information, lhe complexity of each nodc, 
and conformancc of their classifieations to the cstablished educacional goals. During this pro
ce~~. one of thc analysts is designated to takc wriucn notes of the mi~takes , incompletencss. 
and mcons1~tenc1es found, together wnh the modificallons desired by thc domam experts. 
Thus. thi~ evaluation can be thought of as an inspection lf-agan76] and would benefit from as 
much formality as is used m standard software devclopment document mspections. This 
document, the evaluation report. ~erves as lhe basis for rcv1sing the system design. 

5.5 Dctailed Design S pecifications 

After domain cxpens have evaluated and approvcd the node diagram. n is time lo begm 
writing a final draft of the contcnts of the nodes. Specific auention should bc paid to avoid 
puumg an excess of information bemg put into any one node [Shneiderman91] . According to 
Wurman. mformat10n that has not beco digested amounts to no infonnation at ali, and it only 
creatcs thc illus10n that the uscr was capable of accessing it, but in fact he or ~he did not 
bcnefit from 11 at ali. The sarne holds for informallon in the datahase which, 1f not wcll organ-
17.Cd, w11l bc lost [Wurman89). ln order to mmunize the contents of nodes, Ben Shneiderman 
[Shnciderman91J proposes the followmg node-writing rules. Lct 11 bc Lhe nodc whose con
tcnt~ are bcmg wnuen. 

• lnstcad of discussing a subsidiary toptc m 11, diiTerent from thc mam topie of 11 , one 
~hould only allude to the subtopic, designare a sentence that refers to it, and ereate a 
link pomting to another node, whose contents discuss the subtopic. 

• Thc sarne technique ~hould bc applied to detalls. lnMead of mcluding the detail in one 
node, one ~hould make a small reference lcading 10 another node containing the 
detalls. 

The domam expens should write the final draft of the eontents of the nodes, following these 
rules. This information should bc organized in the detail form depicted in Figure S. The 
analysts should also allow for the possibility that during this process, the domain expens opt 
for decompo~ing nodes. resulting in the creation of many new nodes cach with les~ informa
tlon than the dccomposed nndc The immed1ate consequence of thi\ procedurc 1s a revision to 
thc node d1agram in order to accommodate the change' 

Thc rules to fillthe detail form follow. 

• Nomef:'.Jamc. Thc name should he 1dentical to the one u~ed in lhe \impltlied form. lf 
the node at hand i~ a new onc.:. the rules for the naming of nodes g1ven for the filling of 
the si mphficd form should bc used. 

• Númcro/Numbcr: Thc numbcr ~hould he 1denllcal to lhe one uscd in the ~irnplitied 

form. lf the node at hand is a ncw onc, thc rules for lhe numbcnng of nodes g1ven for 
thc filllng of the ~implified forrn should he used. 

• C'onteúdo/C'ontcnts· 'f he contento. are thc final draft of the text to bc mcluded in the 
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nodc~. Thc words and cxprcssions 1ha1 rcprcscnl bu11ons should bc rcprcscnled u~ing 
ali cap-. or some dis1mc1ive fonl or color 

• Alinhamcnto/Jusllfication: Spcc1fy whclher the lext is left-jusu fied, right-JUStified, or 
cenlercd. 

• Ligações!Lmks: lndieate lhe word. expres~10n, or area that will serve as buuons and 
lhe numbcr of lhe larget noc.le. 

• Observação/Ohscrvalion: Th1s field can be u~ed 10 regisler any commenls relevam to 
lhe nodc. 

• Som/Sound: Describc the lext or sound to bc digitized. lndicale the sound's source 
and lhe person who will make lhe final recording. 

• Nome do Arquivo/File name: Give lhe unique nan1e of lhe file 1ha1 slores or will store 
lhe represenlation of lhe sound. 

• lmagem/VídeollmagciVIdeo: Dc\cnbe lhe image or v1deo 10 be insened. Ln case 11 
already exisls m digillzcd form, spcc1fy lhe sourcc. ln case the unagc or video does 
no1 cxiSI. providc lhe necessary details for i1s crcauon. 

• :-lome do Arquivo/File Namc: Givc lhe umyue name 10 lhe file lhal slores or will store 
lhe representalion of lhe image or vídeo. 

• LocahLação/u>ealion: G1vc the coordma1es of the 1magc or vídeo on lhe scree11 1f it 
does 1101 occupy lhe whole screen. 

1!1\ essen11al lhal this fonn is filled laking lhe node diagram inlo accounl becausc lhe diagram 
prov1des a global v1ew of lhe nodes m lhe applica1ion. 

During lhe dclallcd design spccificauon. lhe software package to bc used lo Implemenl the 
apphcauon 1s choscn. For delails 011 the cnlcna 10 choose cducational hypcrmedia software 
packages. refer 10 Mendonça 1Mendonça93]. 

5.6 lmplcmcntation of thc First Vcrsion 

The pro~ess of spccificalion and des1gn cnds when lhe revision\ of the dclalled dcs1gn 
'PCCihcaii011 phase yield mulually consis1en1 de1ail fonw. and nodc nelwork diagram and lhe 
unplc:r.enllng hardware and software are chosen 

During lhe Implcmenlaiion of lhe firsl vers1on of lhe producl, lhe abs1rac1 spccificauons 
are lransformed into a11 opcralional product. lf lhe ali lhe previous phases wcre compleled 
propcrly. implemen1a11on should be mcchamcal and slr<ughlforward 1Prcssmal192]. 

Wc belicve lhal lhe documenlallon gencralcd by using Hiper Autor IS sufficienl to 
encourage thc unplcmcn1a1ion qualuy and. 1hcreforc. of thc final product. lt should be no1ed. 
though, 1ha1 lhe 1deal SIIU:lll011 1\ 10 havc an unplemcnlallon 1eam familiar wuh bolh lhe 
hardware and -.oftware lO be uscd m lhe implemcntaiiOn. 
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5.7 Evaluation of lmplementatiun 

Thc developed product ts to be evaluatcd according to thc quality nttributes proposed by 
Mendonça (Mendonça93] and cxtended for hypermedia systems by Campos [Cruupos92] . 

. . .. ~ 
. . ' . . .. 

• .. ' . ')~ ~ :·l .. 

-------------------------------------------------------.. 
Nome do Nó Numero 
Contexto. --
Background. 

i(~Te~o 
-8 
•::J 
Cl) 

§ 
ü 

Allnhamenlo· - E5Querda -Centro - Direita- Justificado 
l.JgaçOes (Nome Botao · Numero Nó Destino) 

1 5 

1 • • 7 . 8 

--Ui .o 
o 

(!)Som 
T1po: .Voz Humana .MusiCa 
Nomo do Arquivo: 

I 
~ lmagem'VIcleo . 
Extensao. -PCX Dl!I BMP II\IIGIF .AVI M0utras: 
Nomo do ArouM>: -
locAI~Ao. . Centro. Esquerda • Direrta 

Ftgure 5: Dctail f onn 
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5.8 New Verslons 

Unless lhe applicat10n i~ a total disaster. lhe mexorable pressures [Lehman80] for mainle
nance will set in. Maintenance is the set of acttvtties performed to lhe software aft.er it is 
handed to ils user [Ghezzi91 ]. Basically. lhcre nrc two k.inds of maintenance, corrective and 
evulutionary. Corrccttve maintcnance is modifying the systcm to fix observed problems, i.e., 
errurs, while cvolution ts the addiuon of new nodes to the application. As with othcr software. 
maintruning lhe consistency of lhe destgn documents wilh the softwnrc is es.~ential to permit 
future maintcnancc. To insure the f;úlhfulness of lhe dcsign documents, it is suggest.ed that 
maintcnance bc carried out by first modifying lhe forrn~ and graphs and then following 
lhrough on lhe melhod described above, so that t1 appears lhat the ncw implemeDlation were 
derived from lhe new forrns. rather than having beco obtained by modifymg the old unple
mentatlon. 

Thc lit.erature says that Lhe maintcnance phnse consumes lhe largcst share of software 
devclopmcnt. Most of its changes are due to mistakes m the requiremcnts spccifications 
1Pressman92, Ghezzt9 I]. Wc bclieve that the use of H i per Autor may contribute to reducing 
lhe mmntenancc co~L~. 

5.9 Completcd Description 

Thts completes the descripllon of lhe H i per Autor method. lt is now time to tum back to 
con~idenng the maio hypolhcsis lhat is lhe subject of this pape r. 

6 Support ror Hypothesis 

Examination of both the general process of multimedia hyperrnedia construction and lhe 
specific Hiper Autor melhod shows clearly that most of the development of a multimedia 
hypermedium is focuscd on dealing with client-or-domain-expert-supplied information and 
with validating wilh the client and domain experts lhe conclusions drawn hy the analysts. 
Consequcntly, it ~~ fair to say lhat multimedia hypermed.ia devclopment is a grnnd exercisc in 
requirements elicitauon, analyMs. specification. and validation. i.e .. of requirements cngincer
ing and that the hypothcsis is supported. 

Onc preliminary case sludy. such a~ lhe contenls of this paper, is not enough to validate 
llllf hypothesis [Pous93]. Howcvcr. enough has bcen descrihcd to makc it possible for U\ and 
othcro, to cunduct more complete and rigorou~ o,tudies 10 the future. Moreovcr, wc and others 
can bc on the lookout for countcr-exumplcs ano variation~. 

Thcrc wa~ another hypotl1ests stated 10 pas~ing, which one of thc anonymous rcferccs 
tdenufit:d a!> po~sihly worth examming in detatl on its own, narnely that librarics for using the 
vanou~ media tn multunedia ~ystem\ are wcll-dcveloped and stable cnough that implementa
uon of multimedi01 ~ystems are indecd tamamount to application gcneration. Fnrther examina
tion of this issue is also lcfl for future work. 

7 Conclus ion 

Thi' paper ha~ contendcd that dcvclopment of multimedia hypcrmcdia strongly rc~emblcs 
requiremem~ cnginecring of general software-ba.~cd syslcrm. lt has tned lo dcmonstrate thi~ 
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contenllon l>y comparing properties of multimedia hypcrmedia systems and more general 
software-based system!> and has shown tbat a specific multimedia hypermedia development 
method 1s e.~senllally a sp1ral model of success1ve mainly reqwrements engmeering efforts 
yiclding a scncs of ever increasingly more complete chent-vabdated prototype~. lt has also 
recogmzcd lhat more studies are needed to properly vahdate this contention. 

Wh<ll can bc dcrived from lhis conclusion7 1t should bc lhat any successful requirement~ 
engineering method. such as contextuai inquiry [Holt.zblatt93] can bc applied to lhe design of 
multimedia hypcm1edia. Moreover. it should also bc lhat the process of developing any 
software system can bc reduced to focusing nearly only on requirements if one is able to case 
and develop lhe application as a mullimed1a hypermedium. ln other words. reduce the imple
mcntation problcm to one of thoroughly cxercising a well-dcvelopcd program Jibrary or an 
application generator. 
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