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C O M P U T E R SECTION 

Introduction to Hypertext and Hypermedia 

Lynda Hardman* 

A brief History of Hypertext 

T h e hyper text concept has been a r o u n d for over 40 years. I t was first 
descr ibed in Vannevar Bush 's semina l ar t icle »As we may t h i n k « in 1945. 
Bush wro te abou t a personal filing system based on mechanica l m e t h o d s of 
s torage for m a n i p u l a t i n g ideas. 

»Cons ide r a future device for individual use, which is a sort of mecha
nized pr ivate file and l ibrary . It needs a n a m e , and to coin one at ran
d o m , ' m e m e x ' will do . A m e m e x is a device in which an individual 
s tores all his books , records , and c o m m u n i c a t i o n s , and which is me
chan ized so tha t i t m a y be consul ted wi th exceeding speed and flexibi
lity. I t is an enlarged in t ima te supp lemen t to his m e m o r y . « 

»It affords an immed ia t e step, however , to associative indexing , the ba
sic idea of which is a provis ion whereby any item may be caused at will 
to select immedia te ly and automat ica l ly ano the r . This is t he essential 
fea ture of the m e m e x . T h e process of tying two i tems together is the 
i m p o r t a n t th ing.« 

T h e art icle is still re levant today, a l though the technology Bush envisaged 
has been replaced by the digital compu te r . 

In t he early sixties Doug las Englebar t imp le men t ed a system called Aug
m e n t . Th i s was designed to a u g m e n t the intellectual capabil i t ies of its 
users . T h e system has var ious features which can be classified unde r the 
hyper tex t label: 

»Fi les a re hierarchical ly s t ruc tured , and textual address express ions can 
flexibly specify any text enti ty in any file. T h e screen m a y be divided 
in to arb i t ra ry , rec tangular windows , a l lowing cross-file edi t ing between 
windows . M a n y opt ions exist for con t ro l l ing t he View ' of a file's text in a 
w indow, e.g. level c l ipping, pa ragraph t runca t ion , and con ten t filtering. 

* A d d r e s s all c o m m u n i c a t i o n s to: Lynda H a r d m a n , Office Works ta t ions 
Limi ted , Rosebank House , 144 B r o u e h t o n Road , E d i n b u r g h E H 7 4LE. 
Firs t publ i shed in: T h e CT1SS File, Febr . 1990, pp . 2-6 . 
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St ruc tu ra l s tudy and modif ica t ion of on-l ine documen t s a re especially 
facil i tated. A J o u r n a l system a n d 'Shared Screen Teleconferencing ' sup
por t co l labora t ion a m o n g a u t h o r s and the i r colleagues.« 

Ted Nelson coined t h e word hyper text r o u n d about this t ime . He was fas
c ina ted by t h e power the c o m p u t e r could give you for accessing informa
t ion . He conceived the X a n a d u system, which is designed to be t he bak
k e n d to data sha r ing on a wor ld-wide basis. Nelson ' s vision is that : 

»Eve ry th ing should be avai lable to everyone . A n y user should be able to 
follow or ig ins and l inks of ma te r i a l across bounda r i e s of documen t s , 
servers a n d ne tworks ; and across b o u n d a r i e s of individual imple
m e n t a t i o n s « 

» T h e r e should be a unif ied e n v i r o n m e n t avai lable to everyone, provi
d i n g access to th is w h o l e space.« 

Since t h e sixties a var ie ty of systems have been created a n d used both 
commerc i a l l y and in research e n v i r o n m e n t s . In par t icular Professor Peter 
B r o w n , at t h e Univers i ty of Kent , developed a system called G u i d e for 
s ingle-user works t a t ions . T h e ideas in Brown ' s G u i d e were ex tended and 
i m p l e m e n t e d , for the App le Mac in tosh and IBM personal compute r s , by 
Office Works ta t ions Limi ted . The G u i d e p roduc t reached the m a r k e t in 
1986, a m e r e 41 years after Bush ' s art icle! 

F igu re 1 gives a f lavour of r ead ing a hyper text constructed in G u i d e on 
t h e M a c i n t o s h . 

The Hypertext Concept 

A very genera l defini t ion of a hyper text system is one that al lows the user 
to crea te l inks between i tems of in fo rmat ion a n d to navigate th rough the 
b o d y of i n fo rma t ion us ing these l inks . L inks wi th in the text can be m a d e 
be tween words , phrases , p a r a g r a p h s - wh icheve r c h u n k of in format ion is 
a p p r o p r i a t e . T h u s , some of t h e cons t ra in t s of conven t iona l l inear text a re 
r e m o v e d by a l lowing concep tua l l inks be tween i tems to physically exist by 
m e a n s of c o m p u t e r suppor ted l inks . T h e l inks create a ne twork of connec
t ions wi th in t he mater ia l a n d so al low readers to access par ts of the infor
m a t i o n us ing mul t ip l e routes . 

Hyper t ex t also a l lows h id ing of i n fo rma t ion : if you can access an extra 
piece of i n fo rma t ion by fol lowing a link (quickly) then that in format ion 
does not h a v e to appear in t he cu r r en t section. T h e reader is free to choose 
w h a t to read and wha t to ignore , and is not obliged to scan th rough a long 
s t re tch of text of which only a smal l a m o u n t is re levant . 
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Figure 1 Reading a Guide hypertext on the Macintosh 
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... and Hypermedia 

H y p e r m e d i a ex tends t h e hypertext concept of l ink ing w o r d s or p h r a s e 
toge ther to inc lude l ink ing of o ther types of m e d i a . T h e mos t c o m m o n l y 
used is graphics , w h e r e text can l ink to graphica l i tems, a n d somet imes 
graphical i t ems can link back to text. O t h e r med ia which can be included 
a re v ideo, o r o the r a n i m a t i o n sequences, sound (music , speech) , a n d o the r 
c o m p u t e r p r o g r a m m e s . T h e same concepts apply - you wan t to l ink diffe
ren t i tems together . With text and graphics th i s is relatively straightfor
w a r d - you can def ine sect ions of text or pa r t s of g raph ic to start some 
v ideo a n d / o r sound sequence r u n n i n g . Ideally you would t hen l ike to be 
able to select i tems wi th in the v ideo which wou ld t hen l ink to o ther par t s 
of t he i n fo rma t ion . Research is cu r ren t ly go ing on as to how you def ine 
these m o v i n g l inks . 

H y p e r m e d i a systems can be used for dif ferent purposes . A comple ted 
hyper text can be t reated m u c h the same as a text book, w h e r e t he infor
m a t i o n is fixed a n d avai lable as a re ference to t he reader . Al ternat ively , 
m a n y people can con t r i bu t e to a g rowing hyper tex t , exchang ing a n d com
m e n t i n g on each o ther ' s ideas. Both of these styles can be used in a 
t each ing e n v i r o n m e n t , w h e r e some mate r i a l i s p resen ted to t he s tudent , 
wh ich shou ld not be a l tered, a n d s tudents can create new mate r ia l . 

T h e append ix lists a (very small) n u m b e r of hype rmed ia systems with 
notes on the i r different fea tures for c o m p a r i s o n . 

Hypermedia in Education 

T h e In t e rmed ia hyper text system has been used for t each ing Engl ish a n d 
Biology courses a t Brown Univers i ty ( R h o d e Is land, USA) . In both courses 
s tuden t s a r e encouraged to d r aw upon t h e mate r i a l in t h e hyper text in 
o rde r to bui ld up the i r own knowledge of t he subjec t . In t h e Engl ish cour
se they can see how wr i te rs , w o r k s and the i r l i terary per iods a r e connec ted . 
In t h e Biology course different topics a r e in te rconnec ted in a way tha t is 
not possible in t he sequent ia l o rde r ing in a text book . In bo th courses t h e 
deve lopers of t h e mate r ia l found they w e r e b e g i n n i n g to t h ink m o r e ex
plicitly abou t t he connec t ions in the i n fo rma t ion in the i r subject , a n d t h e 
s tuden t s found they had a b roade r and deepe r u n d e r s t a n d i n g of t he course 
ma te r i a l s . 

G u i d e i s be ing used to teach pa thology a t Co rn e l l Unive r s i ty Medica l 
Co l l ege (USA) . Both s tuden t s and lec turers con t r ibu t ed to the cons t ruc t ion 
of a large collection of ma te r i a l . Text a n d p ic tures of t h e basic course 
ma te r i a l a r e in tegra ted wi th icons wh ich lead to v ideodisk images , such as 
X-rays a n d microscope images . T h e system r u n s on a ne twork of M a c ITs 
wi th 19" co lour screens . 
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H e r e in the U K , at C o v e n t r y Polytechnic, s tudents on the Facul ty of Ar t 
and Design a re be ing encouraged to use hypermed ia systems to compose 
ma te r i a l . The i r t r a in ing in ar t and design has helped them in a p p r o a c h i n g 
these systems, which they use to model par t icu lar aspects of reality. They 
use t h e systems to c o m b i n e visual mater ia l of var ious types as well as 
i nco rpo ra t i ng text w h e r e appropr ia t e . 

A h y p e r m e d i a system can provide an e n v i r o n m e n t for a l lowing instruc
tors to create mate r ia l which s tudents can learn from by browsing th rough , 
accord ing to the i r own abili ty or interest. T h e system provides tools for t he 
ins t ruc tor to c o m b i n e text, graphics, v ideo and sound clips in one in
tegrated l e a r n i n g e n v i r o n m e n t . As well as p rov id ing the mater ia l on t he 
subject ma t t e r the ins t ruc tor can add l inks to p rov ide gu idance for t he 
s tuden t on p a t h s t h rough the mater ia l . S tudents can then create the i r own 
mate r ia l , l i nk ing in to the mater ia l provided by the instructor . 

Authoring Hypermedia 

O n c e you have decided you would like to p roduce some mater ia l us ing a 
hype rmed ia system you need to choose which system to use. T h e first 
quest ion is - wha t sort of in format ion do you wan t to put in to the system? 
S o m e hype rmed ia systems a re m o r e suited to certain opera t ions t h a n 
o thers , so even if the initial cost of the system is several h u n d r e d p o u n d s 
m o r e than a n o t h e r choice you could be saving m o n t h s of effort t ry ing to 
force par t i cu la r s t ruc tures on informat ion in a system not designed to crea
te t h e m . 

A n o t h e r cons idera t ion i s software for the s tudents . Do you wan t t h e m to 
have t he full a u t h o r i n g facilites of the system you will be using? Will you 
then need mu l t i p l e copies of the au tho r ing system, or jus t (possibly chea
per) read-only vers ions? Do you want protect ion of your own carefully 
p repa red ma te r i a l ? Do you wan t s tudents to be able to l ink in wi th y o u r 
own ma te r i a l ? 

You then need to decide on which h a r d w a r e you should use. G i v e n a 
finite budget , you will w a n t as m a n y reasonably fast mach ine s as possible 
for t h e s tuden t s to use, a n d you (and any o the r m a i n au thors ) will need a 
faster m a c h i n e wi th m o r e m e m o r y and ha rd disk space (you need to deal 
with m o r e t h a n the pol ished version released to t he s tudents) . The perfor
m a n c e of t h e h a r d w a r e wi th the hypermedia system should be cons idered , 
as well as compat ib i l i ty with o ther h a r d w a r e systems that are a r o u n d (col
leagues m a y have beaut i ful ly au thored d rawings you could re-use). 

Before you start c rea t ing the actual mate r ia l m a k e sure you have a very 
good design laid out for wha t you want to do . U n l i k e a l inear e n v i r o n m e n t , 
such as word processing, w h e r e when you c h a n g e your m i n d you can m o v e 
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th ings to »before« w h e r e you are, then c h a n g e some word ing so tha t »see 
ear l ier« becomes »see l a te r« , you have to deal with c h a n g i n g complex 
reference or hierarchical s t ruc tures . The m o r e mater ia l the re is a l ready in 
place the h a r d e r s t ructura l changes become. 

As an exper t in your own field you should be able to p r o d u c e well 
thought out mater ia l for the subject ma t t e r wi th mean ingfu l l inks . Th i s 
can then be put in to the hype rmed ia system, but you also have to deal with 
the screen layout, m a k i n g it meaningfu l as well as aesthetically pleasing. A 
crash course in aspects of h u m a n - c o m p u t e r in terac t ion and graphics de
sign would be desirable (but would no doubt eat in to the h a r d w a r e budget ) . 

Two Hypermedia Tools 

T h e most widely avai lable tools for cons t ruc t ing hypermed ia systems a re 
G u i d e and H y p e r C a r d . G u i d e was designed specifically with on- l ine do
c u m e n t a t i o n in m i n d a n d has tools for c rea t ing hyper text s t ruc tu re and 
laying out text and graphics . I t is avai lable for IBM P C s and compat ib les as 
well for Mac in tosh (and tools for conve r t ing files between the two machi 
nes e n v i r o n m e n t s will be avai lable) . H y p e r C a r d is less of a specifically 
hyper text system (more a »hypergraphics« system) but has its own pro
g r a m m i n g language which can be used for pu rposes o the r t h a n on-l ine 
in format ion access (such as p ro to typ ing user interfaces to o the r pieces of 
software). Both systems can be used to run o the r p r o g r a m m e s , such as an 
interact ive v ideo driver , a l though the m e c h a n i s m s a re very different . 

G u i d e has been used to const ruct mater ia l for teaching . A physiology 
lecturer at Univers i ty of E d i n b u r g h Medical School has been cons t ruc t ing 
a tutor ial on n e u r o a n t o m y for science and medica l s tudents . She has scan
ned in d rawings and a u t h o r e d o the r p ic tures a n d c o m b i n e d t h e m with 
relevant text in a package s tuden ts can explore . An a n a t o m y lec turer at the 
Univers i ty of Leeds School of Medic ine is cu r r en t ly involved wi th using 
G u i d e as a base for a b roade r l ea rn ing e n v i r o n m e n t which will inc lude 
interact ive v ideo . 

To give an idea of wha t these hypermedia systems migh t be used for in 
t each ing F igure 2 shows a poem being read in G u i d e a n d F igure 3 shows 
par t of a 4-s t roke sequence of an engine . T h e eng ine example was a u t h o r e d 
in G u i d e , bu t a s imilar screen could have been p roduced us ing H y p e r C a r d . 

G u i d e al lows a n u m b e r of windows on screen at once, a n d can scroll text 
a n d / o r graphics in a w i n d o w . T h e system does not have its own graphics 
a u t h o r i n g facilities, but if a p ic ture has been pu t in to t he c l ipboard then it 
will go in to G u i d e . A n u m b e r of g raphics i t ems can be included in t h e 
same d i a g r a m and can then be l inked, in t h e s a m e way as text . 
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H y p e r C a r d displays one card at a t ime a n d uses b i tmaps for its pictures, 
which for some types of d r a w i n g is not ideal (especially if you yourself are 
not an artist!). Text in H y p e r C a r d is kept in separate text i t ems/ Hyper
Ca rd ' s l inks a re from an area on the screen to a different card, a l though 
l inks from text can be created by a u t o r i n g separate rout ines using the 
HyperTalk language that comes with H y p e r C a r d . 

T h e r e a re now new p roduc t s which a re s imi la r to HyperCard (card ba
sed wi th graphics a u t h o r i n g capabil i t ies) wh ich are wor th looking at, such 
as S u p e r C a r d , but these a re not given away wi th compute r as HyperCard 
has been . 

T h e phi losophies b e h i n d the creat ion of G u i d e and Hype rCard are very 
different, so with your own applicat ion in m i n d you should look at both 
systems a n d see which fits i t m o r e closely. 

Where Next? 

T h e BBC D o m e s d a y project has been a r o u n d for a few years now and 
i l lustrated the concept of exp lo r ing in fo rma t ion using the idea of poin t ing 
and selecting. I t was one-off system, but wi th tools tha t a re current ly avai
lable educa tors can put toge ther small , bu t h ighly specific, teaching packa
ges. As CD-I technology develops m o r e publ i shed mater ial will become 
avai lable . 

I am cur ren t ly w o r k i n g on a DELTA (Deve lop ing European Learn ing 
th rough Technological Advance ) project w h e r e we are looking a t how to 
put t he in format ion in a medical encyclopedia on a CD-I disk. This infor
ma t ion will conta in text, graphics , a n i m a t i o n a n d sound in digital form on 
the disk. We then wan t to offer a u t h o r i n g facilities to instructors , for buil
d ing specific t each ing packages , and to s tuden t s , so they can put their own 
in te rpre ta t ion on the ma te r i a l . The re a re p r o b l e m s that need to be solved 
at bo th the technological level - how do we get all our informat ion on one 
disk - a n d t h e conceptual level - how do you reduce the perceived com
plexity of t he system - before th is par t icu la r system is viable. 

In the m e a n t i m e , t he re a r e tools a r o u n d tha t will run on widely availab
le m a c h i n e s which will a l low you to use t h e technology and assess what 
hype rmed ia systems could do for you. 
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Love a n d L i b e r t y 

When lyart leaves bestrow the yird. 
Or. wavering like the bauckle-blrd. 
Bedim cauld Boreas' blast 
When hailstones drive wi' bitter skyte. 
And Infant frosts begin to bite. 
In hoary cranreuch drest; 
Ae night at e'en a merry core 
O' ran die, gangrel bodies 
In Poosie-Nansie's held the splore. 
To drink their orra duddies: 
Wl' quaffing and laughing 
They ranted an' they sang, 
Wl' jumping an' thumping 
The vera girdle rang. 

When withered leaves bestrow the yird. 
Or, wavering like the bauckle-blrd. 
Bedim cold Boreas' blast; 
When hailstones drive wl' bitter skyte. 
And infant frosts begin to bite, 
In hoary cranreuch drest; 
Ae night at e'en a merry core 
O' ran die, gangrel bodies 
In Poosie-Nansie's held the splore. 
To drink their orra duddies: 
Wl' quaffing and laughing 
They ranted an' they sang, 
Wl' jumping an' thumping 
The vera girdle rang. 

Figure 2 A p o e m w i t h h y p e r t e x t f e a t u r e s . 

The reader can find out the modem English meaning of the bold words (in 
Scottish dialect) by clicking on them. The poem on the left is as it first 
appears to the reader. The reader has clicked on lyart and cauld to give the 
version on the right, where the meanings of the words are in Italics. 

Figure 3 An explanat ion of the 4 -s troke s e q u e n c e 
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Appendix: A small selection of current hypermedia systems 

Guide 

Commercial package for IBM PC and Apple Macintosh 
Office Works ta t ions Limited 
G u i d e l i n e s ( G u i d e d o c u m e n t s ) a re text-based in scrollable windows , with 
graphics al lowed a n y w h e r e wi th in the text. Any piece of text or g raph ic 
can be m a d e in to a l inked i tem, and the mouse cursor changes shape w h e n 
it is over a l inked i tem. As well as this » n o r m a l « hyper text l ink, which 
takes the reader from o n e place to ano the r , G u i d e also has l inks that 
impose a hierachical s t ruc ture , and that create an on-screen equivalent of a 
footnote . 

HyperCard 
Commercial package for Apple Macintosh Apple 
Stacks ( H y p e r C a r d d o c u m e n t s ) a re l inear collections of Ca rds . Each C a r d 
fills a s t andard Mac in tosh screen and is basically a b i t -mapped graphic , on 
which boxes of text and l inked i tems can be placed. ( H y p e r C a r d goes 
beyond hyper tex t concepts by inc lud ing its own p r o g r a m m i n g language 
HyperTalk . ) 

Hyperties 
Research software/commercial packages for Sun workstation and IBM PC 
Univers i ty of M a r y l a n d 
T h e text for each art icle appea r s in non-scrol l ing f rames wi th l inks as 
h ighl igh ted text. On m o v i n g to a l inked item a short descr ipt ion of that 
i t em's ar t icle is given at the bo t t om of the screen. T h e user can c o n t i n u e 
r ead ing t h e cu r r en t art icle, or go to the full en t ry on the selected i tem. 

Both vers ions of Hyper t ies suppor t text and graphics , but only the Sun 
vers ion al lows graphical l inks: in this case a l inked graphical i tem »pops 
up« w h e n the m o u s e cursor i s over it. On the PC version the reader does 
not need a mouse , but instead uses a r row keys for m o v i n g a r o u n d the 
i tems on the screen, then presses the re tu rn key to follow a l ink. 
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I n t e r m e d i a 
Research software for Sun workstation 
Brown Univers i ty 
I n t e r m e d i a ' s d o c u m e n t s a re text based in scrollable w i n d o w s with graphics 
a l lowed wi th in t he text - s imi la r to G u i d e . T h e l inks a re separa te from the 
text a n d graphics and a re deno ted by a m a r k e r in the window, and so some 
descr ipt ion of the l ink 's des t ina t ion has to be a t tached to the m a r k e r . Th i s 
is d o n e by plac ing a descr ip t ion of the link close to the m a r k e r , or, in t he 
case w h e r e t he l ink has several des t ina t ions , a m e n u of des t ina t ions is 
displayed. In t e rmed ia is o n e of the few hyper text systems that al low l inks 
to have mul t ip le des t ina t ions . In t e rmed ia also has a facility for displaying 
a local ne twork of l inks graphica l ly . 

K M S 
Commercial package for Sun and Apollo workstations 
Knowledge Systems Inco rpo ra t ed 
K M S is t he successor to t h e Z O G hyper text system and is f r ame based - as 
is H y p e r C a r d - w h e r e t he f rames can inc lude text and graphics . L inks a re 
deno ted by a m a r k e r a n d l ink tha t i tem to a n o t h e r f rame. T h e 3 bu t ton 
m o u s e is used extensiveley, a n d cur so r feedback is used to in fo rm users 
wha t will h a p p e n w h e n they press a m o u s e bu t ton . T h e des igners have 
tr ied to k e e p response t imes to less t h a n o n e second, to al low users to 
reor ien t themse lves (if they need to) by going back a n d forth in the do
c u m e n t space. 

NoteCards 
Research software for Xerox workstations, also available commercially 
Xerox P a r e 
A N o t e C a r d s hyper text is cons t ruc ted by l ink ing Notes together . A No te 
con ta in s text in a scrol lable w i n d o w . The re a re o the r facilities for hav ing 
non tex tua l i tems, for e x a m p l e graphics , in o the r windows . L inks start a t an 
i tem wi th in a no te and go to a n o t h e r Note . A m a p of the ne twork of l inks 
in a pa r t i cu la r set of Notes can be genera ted . T h e r e are special File C a r d s 
which impose a h ierachical organisa t ion on a set of Notes . 
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