Hyp er-G: A Large Univ ersal Hyp ermedia

System and Some Spin-Offs.

F rank Kapp e

fk app e@iicm.tu-graz.ac.at

Institute for Information Pro cessing

and Computer Supp orted New Media (I ICM),

Graz Univ ersit y of T ec hnology , Graz, Austria

Hermann Maurer

hmaurer@cs.aukuni.ac.nz

Departmen t of Computer Science

Univ ersit y of Auc kland, Auc kland, New Zealand

(on lea v e from Graz Univ ersit y of T ec hnology)

Abstract

The incremen tal implemen tation of a thoroughly mo dular, large, net w ork ed h yp erme-

dia system called Hyp er-G has b een in progress in our researc h institutes in Graz for a

n um b er of y ears. By incremen tal w e mean that certain parts of the system are not only

w orking but are in actual use, while others are still in the pro cess of b eing tested, dev el-

op ed or ev en sp ecified. As additional mo dules b ecome a v ailable they will impro v e curren t

p ossibilities or add new functionalit y . Despite the fact that Hyp er-G is a Unix-based net-

w ork ed system some parts of it can and ha v e b een p orted to stand-alone PC platforms.

In this pap er w e will first briefly describ e Hyp er-G , will then detail a few of the more un-

usual c haracteristics of it and will also explain a n um b er of stand-alone applications that

ha v e b ecome imp ortan t on their o wn, mainly in the area of electronic publishing.

Note: An eletronic v ersion of this rep ort (including images) has app eared in A CM SIGGRAPH’s

exp erimen tal sp ecial online issue of “Computer Graphics” (Ma y 1993) and can b e retriev ed b y anon y-

mous ftp from host siggraph.org in directory publications/May 93 online/Kappe.Maurer .

Con ten ts

1 Hyp er-G: a first surv ey 3

2 Main areas of applications and some sp ecial features of Hyp er-G. 3

2.1 Hyp er-G is a distributed h yp ermedia system. . . . . . . . . . . . . . . . . . . . . . . . 4

2.2 Hyp er-G is an op en system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.3 Hyp er-G supp orts heterogeneous users and platforms. . . . . . . . . . . . . . . . . . . 8

2.4 Hyp er-G is m ulti-lingual. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

2.5 Hyp er-G has no fixed usage metaphor. . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

2.6 Hyp er-G can b e used at v arious lev els of anon ymit y . . . . . . . . . . . . . . . . . . . . 8

2.7 Hyp er-G uses the annotation facilit y in an “orthogonal” fashion. . . . . . . . . . . . . 9

2.8 Hyp er-G p ermits “unortho do x” data-input. . . . . . . . . . . . . . . . . . . . . . . . . 9

3 Hyp er-G spin-offs 10

3.1 The w orld atlas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

3.2 Cit y maps on CD-R OM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

3.3 The PC library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

3.4 Hyp ermedia presen tations at fairs, exhibitions and in m useums. . . . . . . . . . . . . . 14

3.5 Hyp er-PC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.6 HM-Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.7 HOT A CT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

4 Summary 16

References 17

1 Hyp er-G: a first surv ey

Hyp er-G is a large distributed h yp ermedia system suitable for a wide range of applications. Do cumen ts

of differen t t yp es (text, graphics, raster images, video- and audio clips) can b e stored and asso ciated

with eac h other using the w ell-kno w tec hnique of links, but also other more sophisticated metho ds to

b e detailed later.

Hyp er-G is designed to handle not just megab ytes of data but mega-quan tities of do cumen ts. This

necessitates storing do cumen ts in a distributed fashion in a net w ork consisting of p oten tially h undreds

of computers. It also implies that the usual sole reliance on links as found in most h yp ermedia

systems (for a surv ey of suc h systems see the pap ers [ 6 ] or [ 32 ] or the b o oks [ 2 ], [ 17 ], or [ 29 ]) for

na vigation has to b e supp orted b y other tec hniques. Hyp er-G p ermits the structuring of information

in to hierarc hies of so-called c ol le ctions to presen t the user with a rough feeling of what migh t b e found

where and supp orts adv anced tec hniques suc h as fulltext and “fuzzy” searc h in domains defined b y

the user. F urther, guided tours are a v ailable as help giv en b y exp erts to p ersons first en tering the

information jungle of suc h a large system.

2 Main areas of applications and some sp ecial features

of Hyp er-G.

Hyp er-G is mainly conceiv ed as an informational and comm unicational infrastructure for large orga-

nizations suc h as univ ersities, researc h institutes, companies of substan tial size, administrativ e b o dies

etc. As a first test b ed Graz Univ ersit y of T ec hnology in Austria has b een used: it is protot ypical for

most univ ersities in that it pro vides a v ariet y of user dep enden t wishes, applications and hardw are

and system platforms.

Hyp er-G can b e used to presen t univ ersit y institutions and affairs for the in terested public, p oten tial

and actual studen ts, and all mem b ers of the univ ersit y: administrativ e, teac hing and researc h activities

ha v e to b e th us supp orted equally w ell; Hyp er-G is used for arc hiving information (from studen t

records, to high-qualit y scien tific picture material, to arc hitectural dra wings or planning materials); it

supp orts teac hing (b oth in class-ro om lecturing as a new presen tation and deliv ery v ehicle and as a

CAI system in the more traditional sense, see e.g. [ 13 ] and [ 25 ]); and - ma yb e most imp ortan t of all -

it facilitates computer supp orted comm unication and co op eration in the sense of for example [ 10 ] or

[ 11 ].

The ab o v e en umeration sho ws that Hyp er-G do es indeed claim to b e a fairly flexible and univ ersally

applicable system. In a n um b er of asp ects it builds conceptually on earlier efforts suc h as the IRIS

system at Bro wn Univ ersit y [ 12 ], y et it has a n um b er of features going b ey ond lo cal-area systems

suc h as IRIS and other large wide-area net w ork ed system suc h as the W orld Wide W eb [ 3 ], the W AIS

pro ject [ 31 ], the Gopher Net w ork [ 1 ] or Nelson’s dream of Xanadu [ 28 ]. W e will briefly men tion some

of them. F or a m uc h more detailed discussion of man y of the p oin ts w e m ust refer to [ 14 ], [ 15 ] and

[ 16 ].

2.1 Hyp er-G is a distributed h yp ermedia system.

As is apparen t from the ab o v e description Hyp er-G is conceiv ed as a distributed system consisting of

serv ers and w orkstations. The dev elopmen t of Hyp er-G can th us b e understo o d as consisting of t w o

clearly defined parts: the dev elopmen t of the serv ers (pro viding the information managemen t side)

and of the so-called “view ers” that pro vide the user-in terface and are v ery m uc h dep enden t on the

user’s hardw are, soft w are and application en vironmen t. The view ers are indep enden t programs that

run on a v ariet y of platforms, e.g. X-Windo ws, PC, Apple, VT100 T erminal etc. They access the

serv ers via some net w ork connection. Ho w ev er, to conserv e serv er and net w ork resources the lo cal

facilities of the user’s w orkstations are exploited as m uc h as p ossible (see figure 1).

Figure 1: Hyp er-G’s Clien t/Serv er Arc hitecture

In most curren tly a v ailable “Campus Wide Information Systems” users actually log in teractiv ely in to

a cen tral computer system. (Inciden tly , this is not so in systems based on the Gopher-concept [ 1 ], but

those system lac k the h yp ermedia link age supp ort that Hyp er-G pro vides). The clien t-serv er mo del

that w as c hosen for Hyp er-G offers a n um b er of imp ortan t adv an tages o v er con v en tional systems that

ha v e to b e clearly understo o d:

1. When logging in to a con v en tional system the lo cal pro cessing p o w er of the w orkstation cannot

b e used. Hence anno ying dela ys ha v e to b e accepted: after all, eac h k ey-press is sen t from the

user terminal to the host; and the host, sim ultaneously handling a large n um b er of sessions ma y

ha v e problems resp onding with a visible ec ho within the 250 ms that are considered essen tial for

smo oth h uman-mac hine in teraction [ 5 ]. It is w ell-kno wn that fairly large and exp ensiv e systems

are required if more than, sa y , a h undred users are logged-in sim ultaneously . F urthermore, due

to the fact that v ery man y small pac k ages are routed through the net this approac h p oses quite a burden on a net w ork: it is particularly inefficien t in tok en-ring net w orks, but ev en in other

net w orks the load is higher than necessary .

In con trast to the ab o v e situation man y of the actions carried out b y the user in the clien t-

serv er mo del can and are indeed handled lo cally , i.e. without putting an y load either on the

net w ork or the host. This is true for suc h often used functions as cursor mo v emen ts, scrolling of

text, searc hes within a piece of text, en tering k eyw ords and ma y include fancy op erations suc h

as scrolling or zo oming a picture, reformatting a windo w and so forth. Only when new data

is required a request has to b e sen t via the net. The serv er, in resp onse, sends the complete

do cumen t to the view er. All of the p erusal of that do cumen t is no w again carried out in lo cal

mo de. Note that this eases the burden on the serv er and the net w ork in a v ariet y of w a ys: not

only is there less traffic to start with, in most net w ork tec hnologies the transmission of large

pac k ages is more efficien t than sending the same amoun t of information in smaller pac k ages.

Th us, if 100 p ersons are using a clien t-serv er system, the w orkload is distributed to o v er 101

computers. Ev en if some dela ys do o ccur (when large pac k ages are transmitted) this is not felt

to b e as anno ying as a general v ery sluggish b eha viour of the system, lik e w aiting after eac h

k eypress.

2. T o log-in in teractiv ely in to a host means that the user in terface m ust b e reduced to the smallest

common denominator. Th us, t ypically , the user in terface ma y ha v e to b e reduced to VT100

standards, i.e. a 80x24 text only displa y , no mouse, no pictures, no sound, input of commands

b y t yping, etc. F or an y one used to w orking under Windo ws or on a Macin tosh this is lik e b eing

thro wn bac k to the stone-age.

In the clien t-serv er mo del used in Hyp er-G the clien t (i.e. the view er w e ha v e men tioned earlier)

can mak e use of all the facilities pro vided b y the w orkstation at issue, including mouse, windo ws,

icons. F urther, the in terface the user is familiar with is still a v ailable, b e it MS Windo ws,

X Windo ws, Macin tosh, NeXTStep, or whatev er. Finally , it is m uc h easier this w a y to exp ort

data from Hyp er-G in to other applications that are running on the w orkstation. Imagine, for

instance, w orking with a w ord-pro cessing application in whic h a paragraph on the history of

Austria or New Zealand is required. In Hyp er-G , a suitable encyclop edia is selected and the

desired paragraph is exp orted and inserted in to the do cumen t in a “cut and paste”-fashion.

3. If the system is to b e used from “the outside”, i.e. via some W AN then an in teractiv e log-in

b ecomes totally unattractiv e b ecause of the no w serious dela ys encoun tered with ev ery k ey-

press: the satellite links in v olv ed ma y pro vide high-sp eed data transfer rate but the w aiting

times already resulting from the limitation of the sp eed of ligh t o v er the distances in v olv ed

cause dela ys of at least 500ms p er pac k age (k eypress). This is unacceptably slo w for an y but

the most primitiv e applications. The clien t-serv er mo del, ho w ev er, profits from the high data

throughput ac hiev ed; the short w aiting times that o ccur here and there when new information

is sen t b ecome quite b earable, if not unnoticeable.

Let us no w men tion a few first facts concerning serv er and clien ts. The do cumen ts as suc h are stored

as ordinary Unix files. Ho w ev er, all information concerning the do cumen ts, suc h as title, k eyw ords,

access privileges, date of creation etc. are stored in a data base. The same is done with the links

b et w een the do cumen ts: they are k ept on a sp ecial “link serv er”. (As w e will see, ev en this link serv er

ma y b e distributed all o v er the net w ork.) T o a v oid legal problems and to optimize access sp eeds

w e dev elop ed a data base engine tailored to w ards the sp ecific requiremen ts of Hyp er-G . Note that

Hyp er-G is designed to handle 10

7

to 10

8

do cumen ts whic h are concurren tly accessed b y a m ultitude

of users; the n um b er of c hanges in the database is, ho w ev er, a small p ercen tage of the n um b er of do cumen ts in it. This has b een exploited in the Hyp er-G data base engine. The arc hitecture of the

distributed link serv ers is describ ed in detail in [ 16 ].

Figure 2: Hyp er-G View er under X-Windo ws

Concerning the clien ts, w e dev elop ed as a first step a VT100 view er. Since an em ulator for VT100 is

a v ailable on almost all platforms this assured that Hyp er-G w as accessible (alb eit in a limited form)

b y ev ery in terested user from the b eginning. Bey ond this, fancy view ers for X-Windo ws (see figure 2)

and MS-Windo ws ha v e b een implemen ted as protot yp es. An y one in terested can try out the VT100

view er b y login or telnet (login ’info’) to the host finfo.tu-graz.ac.at . In this w a y the univ ersit y

information system of the Graz Univ ersit y of T ec hnology can b e reac hed: the services in this system

are b eing con tin uously expanded. Note that man y are “in visible”, since they can only b e used with

sp ecial access privileges.

2.2 Hyp er-G is an op en system.

It is clear that ev en in the v ery largest systems not all information can b e stored lo cally , let alone k ept

up to date. Hence it is essen tial that Hyp er-G allo ws access to other existing services, suc h as Dialog,

BIX, CompuServ e, Videotex (the German-sp eaking BTX v arian t con taining m uc h useful information),

just to name a few. Suc h services are often not free of c harge, they ha v e differen t user in terfaces and

there are few (if an y) cross-references b et w een them.

Ho w ev er, there are at least three pro jects in addition to Hyp er-G that ha v e the p oten tial to reduce

this kind of limitation considerably .

• The Wide-A r e a Information Server (W AIS) Pro ject w as initially sp onsored b y Thinking Ma-

c hines, Apple Computer and Do w Jones News/Retriev al; it is no w b eing op erated b y the Clear-

inghouse for Net w ork ed Information Disco v ery and Retriev al [ 31 ]. It is based on a standardized

proto col for full-text searc h. A t this p oin t in time some 300 serv ers are a v ailable w orld-wide,

and clien ts ha v e b een implemen ted for almost all platforms.

1

• The Gopher Pro ject [ 1 ] dev elop ed at the Univ ersit y of Minnesota mak es it p ossible to connect

Campus Wide Information Systems with eac h other. The systems are men u-based and (unfor-

tunately) do not supp ort h yp ertext features. The proto col b eing used p ermits access to v arious

t yp es of do cumen ts and the searc h for k eyw ords.

2

• The W orldWideW eb (WWW), dev elop ed at CERN in Switzerland is a distributed h yp ermedia

system [ 3 ]. Do cumen ts can b e distributed all o v er the w orld and connected b y links m uc h as

en visaged b y h yp ertext pioneer T ed Nelson in his prop osed Xanadu system [ 28 ].

3

All of the ab o v e systems are based, exactly lik e Hyp er-G , on the clien t-serv er mo del. Hyp er-G p ermits

access to all information stored in an y of the ab o v e three systems and - this is crucial - without c hange

of user-in terface. Con v ersely , the clien ts for Gopher and W orldWideW eb (that are a v ailable for PC,

Mac, NeXT, Unix and VMS) can also b e used for Hyp er-G .

The big difference b et w een those systems and Hyp er-G is Hyp er-G ’s distributed link serv er. This

serv er k eeps trac k of all the relations (e.g. links) b et w een Hyp er-G ob jects, allo wing for automatic

main tenance of the information net w ork. F or example, when an ob ject gets deleted, the link serv er

will b e able to find and delete all links p oin ting to the ob ject. In con trast, in Gopher and WWW

there is no easy w a y to find out what other do cumen ts are p oin ting to a giv en do cumen t.

Also, ha ving all relations for a giv en ob ject at hand in the link serv er allo ws a displa y of graphical

represen tation of the ’surroundings’ of the curren t ob ject (e.g., a fishey e view). In addition, the link

serv er allo ws a searc h for ob jects in sp ecific parts of the database (“giv e me all ob jects under this

collection with k eyw ord ’fo o’ that w ere created b y user ’bar’ in the last w eek), main tains user accoun ts,

user groups, access righ ts and accoun ting information.

1

The W AIS source co de is a v ailable free of c harge; it can b e do wnloaded via anon ymous ftp from think.com

in directory /wais .

2

Gopher source is a v ailable free of c harge; it can b e do wnloaded via anon ymous ftp from

boombox.micro.umn.edu in directory /pub/gopher . A demo-session can b e initiated with telnet to host

consultant.micro.umn.edu.

3

WWW is a v ailable free of c harge for non-commercial and non-military applications; it can b e do wnloaded

b y anon ymous ftp from info.cern.ch in directory /pub . A demo-session can b e started with telnet to host

info.cern.ch .

2.3 Hyp er-G supp orts heterogeneous users and platforms.

Differen t users of Hyp er-G ha v e differen t user platforms, and their computer science kno w-ho w v aries

widely . So-called “user profiles” and “platform profiles” assure that when accessing Hyp er-G the most

suitable user-system dialogue is supp orted.

2.4 Hyp er-G is m ulti-lingual.

The user profile (or the w orkstation profile, or b oth) can also con tain language preferences. F or

instance a user migh t sp ecify English, German, and Italian (in this order) as language preferences.

All commands, men us, help information and the actual do cumen ts are then presen ted in the preferred

language (in our example this w ould b e English), and only if this is not p ossible the next-preferred

language will b e used.

2.5 Hyp er-G has no fixed usage metaphor.

Hyp ermedia sp ecialists are often at o dds ab out whic h of the man y usage-paradigms is optimal: the

“stac k-metaphor”, “the b o ok metaphor”, “the holida y tra v el paradigm”, or whatev er else (see [ 8 ]).

Hyp er-G do es not attempt to resolv e this issue but rather supp orts the idea that eac h of the ab o v e

w a ys of in ter- facing with a h yp ermedia system ma y ha v e its adv an tages dep ending on the user, the

application and the w orkstation. Th us, Hyp er-G is designed in suc h a fashion that a wide v ariet y of

usage paradigms is supp orted: the c hoice is left to the user or system administrator.

2.6 Hyp er-G can b e used at v arious lev els of anon ymit y .

T o a v oid the “Big-Brother-Syndrome” [ 22 ] Hyp er-G can b e used b oth anon ymously or iden tified. Of

course anon ymous users are not allo w ed to mo dify the data base while iden tified users ma y ha v e this

option, e.g. for lea ving annotations (notes) for themselv es or a wider public for later p erusal.

It is w orth noting that b et w een anon ymous use and iden tified use there are man y lev els of “partial”

iden tification that can b e v ery useful. W e men tion just t w o in passing, supp orted b y Hyp er-G :

• In the semi-iden tified mo de the real iden tit y of the user is kno wn to the system, but to nob o dy

else. This assures that users are prev en ted from making slanderous commen ts, con tributions

violating some p ornograph y la w, etc. (since they can b e iden tified b y the la w, if necessary) y et

their real iden tit y is shielded from other users: they can c ho ose an arbitrary p en-name. This

mo de has pro v en to b e particularly v aluable for discussions in groups to assure that the usual

barriers of job-hierarc h y or suc h are brok en do wn, and a discussion in a “space free of p o w er and

fear” (to quote the title of a b o ok b y the Austrian author Visotsc hnigg: “V erstaendigung im

mac h tfreien Raum”) can b e conducted. Semi-iden tified users are allo w ed to create b oth priv ate

and publicly accessible do cumen ts.

• The anon ymously-iden tified mo de is similar to the the semi-iden tified one except that the

real iden tit y of the user is not kno wn ev en to the system. Users can select an y still a v ailable

p en-name and passw ord, and this com bination can b e used whenev er accessing the system. The

adv an tage of this mo de, when con trasted with the fully anon ymous mo de is that user preferences,

b o okmarks etc. can b e stored across session b oundaries. In this mo de only do cumen ts for

priv ate use can b e en tered in to the system.

2.7 Hyp er-G uses the annotation facilit y in an “orthogonal” fash-

ion.

Information in Hyp er-G can b e annotated b y users with b oth textual and graphical commen ts (“an-

notations”) : suc h annotations ma y b e accessible only b y the p erson who created them (“priv ate

annotations”), b y a designated group (“group annotations”: e.g. a professor for the studen ts in a

particular class ) or b y all users (“public annotations” ). By allo wing to annotate annotations and

to asso ciate a t yp e with eac h annotation (suc h as “coun ter argumen t”, “generalization”, “supp ort-

ing example” etc. m uc h as in gIBIS [ 7 ]) and b y using links p oin ting to other do cumen ts, all of this

supp orted b y v arious other to ols, Hyp er-G pro vides a go o d basis for a structured discussion and for

computer supp orted co op erativ e w ork. This feature has b een used at the Graz Univ ersit y of T ec hnol-

ogy successfully to supp ort a n um b er of classes in whic h large structured group discussions seemed to

b e essen tial. (E.g. in courses on “So cietal impact of information tec hnology”).

It w as A. v an Wijngaarden who in tro duced the notion of “orthogonalit y” in to programming language

design: a feature a v ailable in one con text should b e a v ailable in all analogous con texts. W e ha v e

attempted to design Hyp er-G along these lines, exemplified b y the ab o v e discussion of the use of

annotation and lev els of anon ymit y .

2.8 Hyp er-G p ermits “unortho do x” data-input.

There is no single “b est” editor or “b est” authoring system in Hyp er-G . It is our philosoph y that

Hyp er-G should pro vide to ols to imp ort data and program mo dules pro duced b y as wide a v ariet y of

application pac k ages as p ossible.

As one sp ecialit y , textual do cumen ts can also b e en tered b y scanning them (in a v ery simple mo de

b y just faxing them to a designated phone n um b er). Using OCR the raster images obtained are

re-con v erted in to a text file for t w o reasons: econom y of storage and the wish to p erform full-text

searc hes. Note that in the pro cess of re-con v ersion to text using OCR soft w are a small p ercen tage

of errors is in tro duced. Since man ual pro of-reading w ould b e to o cum b ersome w e prop ose NOT

correcting the errors men tioned. Note that this causes problems with full text-searc hing: a searc h

for e.g.“Amsterdam” ma y fail since the OCR soft w are migh t ha v e pro duced “Ansterdam” from the

scanned do cumen t. T o a v oid suc h cases of “missing” information in searc h-pro cesses w e are using a

“fuzzy” searc h that ignores certain simple textual errors. T o our kno wledge this approac h has nev er

b een tak en b efore on a large scale. Y et imagine the adv an tage when e.g. the tables of con ten ts of new

b o oks or p erio dicals purc hased for a particular library are a v ailable for full-text searc h using Hyp er-G .

Clearly , the same tec hnique applies to announcemen ts to b e p osted on an electronic bulletin b oard, to

pieces of prin ted information one migh t w an t to send as email as text-files, etc. Again, the com bination

“scanning-OCR-fuzzy searc h” is applied in Hyp er-G in an orthogonal fashion.

3 Hyp er-G spin-offs

As desirable as large net w ork ed h yp ermedia system suc h as Hyp er-G are, there are man y situations

when smaller, stand-alone systems are essen tial, e.g. for applications in electronic publishing. Also,

without electronic publishing, t ypically on CD-R OM or in the near future CD-I or similar data-storage

devices the v olume of material that ma y mak e net w ork ed h yp ermedia systems really v aluable migh t

nev er come in to existence. Without our efforts to pro duce a w orld-atlas with pictures on CD-R OM

as a commercial pro duct for an Austrian publishing house Hyp er-G w ould nev er con tain high-qualit y

cartographic material and thousands of pictures from all o v er the w orld; without our efforts to create

an electronic presen tation of Austria at the EXPO ’92 in Spain and ’93 in Korea, Hyp er-G w ould not

con tain some 3000 pictures of Austria; without the PC-Library pro ject Hyp er-G could nev er con tain

dozens of dictionaries and lexica of b oth general and sp ecial-purp ose nature, etc.

F or this reason it seems appropriate to discuss in what follo ws some of the more in teresting “spin-off ”

pro ducts of Hyp er-G . These pro ducts are the outcome of pro jects with their o wn justification. Y et in

designing them, m uc h kno w-ho w from Hyp er-G pro v ed to b e essen tial; con v ersely and curiously , these

pro ducts will pro vide m uc h of the information that will b e found in the Graz Univ ersit y of T ec hnology

serv er of Hyp er-G in the near future. Most pro jects to b e discussed run on PC under MS Windo ws.

The flexible clien t-serv er structure of Hyp er-G allo ws us in man y cases to com bine a small serv er and

a particular clien t in a stand alone system.

3.1 The w orld atlas

In this pro ject high qualit y cartographic material (in v arious resolutions) is com bined with textual

information from a geographic dictionary and some 2000 pictures. It will b e distributed as a “small

v ersion” (on CD-R OM) for e.g. sc ho ols in Austria. A larger v ersion with o v er 10.000 pictures will b e

made a v ailable via Hyp er-G (see 3).

In addition to the “ob vious” functions of suc h an electronic atlas w e ha v e incorp orated v arious com-

putational facilities, allo wing the determination of distances or the length of a route, or sho wing the

lo cation of ob jects to o small to app ear on ev en v ery detailed maps (suc h ob jects can b e lo cated, ho w-

ev er, b ecause a data base with co ordinates of most ob jects of in terest from most parts of the w orld

do es exist). In incorp orating functions suc h as “determine the riv ers in the area I am curren tly in-

dicating with the cursor” in teresting non-trivial problems to handle fast searc hes in p olygonal areas

ha v e to b e solv ed. The supp ort of scrolling and zo oming at high sp eed offers another in teresting c hal-

lenge.

3.2 Cit y maps on CD-R OM

The similarit y with the w orld atlas pro ject is surprisingly sup erficial. The real problems emerging

when designing cit y maps are of a rather differen t nature: the most ob vious one is the question of

route optimization. W e w an t to b e able to indicate t w o p oin ts on the map and ask for the b est (fastest)

route b et w een these t w o p oin ts while taking in to accoun t the mo de of transp ortation ( b y fo ot, b y bik e,

b y car, b y public transp ort?) and ev en the time of da y (certain routes lik e the South-East Autobahn

in Vienna, or the Motorw a y 1 South in Auc kland will not b e optimal during rush-hours!).

Figure 3: The Electronic W orld A tlas

Ma yb e the biggest c hallenge is the incorp oration of da y-to-da y information (detours, imp edimen ts due

to road repairs, some kind of rally or celebration, etc.):the idea is to do wnload suc h information from a

system suc h as Hyp er-G ma yb e b y ev en plugging y our p ortable PC in to an information p ort pro vided

at a service-station when y ou en ter a cit y while y our car is b eing filled up!

Also, cit y maps require a large amoun t of customization. Users w an t to en ter their fa v orite restauran t

or shopping cen ter, their friends and appropriate routes to them, th us com bining the cit y map with

part of an address data base. Users ma y ev en w an t to send the route to a particular place via mo dem

(or Hyp er-G ) to a friend who is unfamiliar with the cit y at issue y et is ab out to arriv e b y car in a few

da ys time.

As with the w orld atlas pro ject: since a n um b er of cit y maps will b e a v ailable commercially in electronic

form b y early 94 these maps will also b e a v ailable via Hyp er-G w orld wide, p oten tially for a certain

usage fee. F or a sample of a cit y map see figure 4.

Figure 4: Elektronic Cit y Map

3.3 The PC library

The PC library consists of a collection of b o oks in electronic form, initially mainly dictionaries and

encyclop edias on v arious sub jects. They are a v ailable as pac k ages of floppies (and p oten tially on CD-

R OM for still larger applications; note, ho w ev er, that the textual comp onen t of a 10 v olume univ ersal

encyclop edia can b e squeezed on to 8 3

1

2

” floppies and will not require more than some 15 Megab ytes

of harddisk when decompressed).

Users will install some of the v olumes of in terest on their hard disk: t ypically , a user migh t install a

univ ersal encyclop edia, a sp ecial purp ose one in the main area of in terest, a few language dictionaries

and some collections of maps and pictures, with a total storage requiremen t of some 10-100 MB on a

hard disk. Although this ma y sound lik e a lot of storage, with the price of hard disk space dropping

to ab out 1-2 US $ p er MB for large driv es this will not b e excessiv e.

The soft w are dev elop ed b y us will b e mark eted b y the second largest German publishing group as of

summer 93, including the necessary con ten ts (i.e. electronic b o oks). It p ermits users to “op en” an y

com bination of b o oks stored on the hard disk: all subsequen t searc hes will b e p erformed within the

op en b o oks only , th us p ermitting users to con trol the range of their searc hes. Searc hes can b e carried

out on title only or full-text basis, with or without “fuzzy” searc h (b y this w e mean that certain sp elling errors, abbreviations, synon yms and phonetic similarities are tak en in to accoun t while searc hing).

Also, logical connectiv es are p ermitted to allo w queries suc h as “find all con tributions con taining

England and culture but they m ust not con tain the w ord London”. By just clic king at an y w ord in a

text displa y ed a searc h for that w ord (ligh tning fast unless full-text searc h is required) is carried out;

explicit links can b e b oth predefined or b e defined b y the user; picture icons can b e included, and

expanded in to full-size pictures b y clic king at them. Pictures can b e resized and rescaled in real-time

(See figure 5).

Figure 5: The PC Library

Information found in an y of the electronic b o oks can b e exp orted in to other user applications. Con-

v ersely , self created material or material from other sources (b oth text and pictures) can b e imp orted

in to the PC library as a separate v olume, or as part of an existing v olume. Of course pictures from

a Ko dak Photo-CD can b e imp orted as w ell, tied together in to a priv ate slide sho w, with the p ossi-

bilit y of lo oking up an y information in an encyclop edia at an y p oin t in the sho w b y a single mouse

clic k. W orking with a PC library in the bac kground is indeed a new exp erience, particularly b ecause

all data is easily customizable, including annotation. F or further information see [ 27 ] and [ 4 ], or [ 30 ]

as a similar, large pro ject.

3.4 Hyp ermedia presen tations at fairs, exhibitions and in m use-

ums.

The w orld exhibition at Seville, Spain in ’92 ga v e us the opp ortunit y to try out our h yp ermedia

dev elopmen ts on a large scale. W e tied together some 3000 pictures of Austria, with high qualit y

cartographic material, a n um b er of video clips and an n um b er of “sp ecial topics” (lik e a presen tation

of the ma jor pro vinces, or of our Habsburg heritage)... all this in 5 languages (see figure 6: Impressions

of Austria). The user-in terface had to b e sufficien tly simple to allo w immediate op eration without an y

instruction.

Figure 6: Impressions of Austria (from EXPO ’92 in Sevilla)

The result, a t ypical Hyp er-G spin-off, w as a cluster of six stations, disguised as “crystals” gro wing

out of the soil, one face of the crystal b eing a touc h-sensitiv e screen. The screen w ould sho w pictures

of Austria un til one of the languages w as selected: from then on all men us and all information w ould

app ear in the prop er language.

User options in this presen tation included the selection of one of a n um b er of sp ecial topics, or of an y

p oin t in Austria for a detailed map with photo and video-icons, or of an y of the larger Austrian

comm unities b y name. The 1.2 million p ersons using the system w ere particularly impressed b y

its sp eed (a v erage sp eed to displa y a picture w as 0.8 seconds) and b y a n um b er of gadgets whose implemen tation w as an ything but simple: it is e.g. p ossible in this application to mo v e around in the

map of Austria b y just shifting the map with the finger.

T ec hnically sp eaking, the whole map is stored as one v ery large raster image (resolution some 6000 x

4000 pixels); at an y p oin t in time a “windo w” of this map of roughly 600x400 pixels is sho wn. This

windo w can b e mo v ed around at will b y touc hing one sp ot and mo ving the finger.

The fact that w e w ere able to scroll a map, and displa y pictures and video-clips fast on ordinary

PCs with no extra hardw are necessitated some adaptations in Hyp er-G but attracted considerable

atten tion from those familiar with the problems in v olv ed in suc h an undertaking.

A n um b er of similar applications, for compan y presen tations, for m useums and for other purp oses

ha v e b een carried out b y us using the same soft w are basis. The largest one is a CD called “Around

the Himala y a” with ab out 1500 high qualit y pictures (some of them quite unique) of 10 exp editions of

Austrian groups in to the Himala y a photographed b y the w ell-kno wn author Willi Senft. This CD also

con tains a n um b er of in teresting sound-trac ks: from an in terview with the Dalai Lama to the sounds

of v arious indigenous m usical instrumen ts.

3.5 Hyp er-PC

Our efforts to use m ultimedia tec hniques for computer assisted instruction (CAI) go bac k a n um b er

of y ears, see e.g. [ 13 ], [ 18 ] and [ 19 ].

Since the end of 1992 w e ha v e had a co op eration agreemen t with a group in St. P etersburg, Russia,

with whic h w e ha v e dev elop ed a new PC-based authoring and execution system Hyp er-PC. Hyp er-PC

facilitates the preparation of CAI material under MS Windo ws [ 21 ]. Despite the fact that Hyp er-PC

do es con tain its o wn p o w erful graphics and animation editor its strength is the fact that it allo ws

the imp orting of text, graphic ob jects and raster images that are pro duced with other MS-Windo ws

to ols. Imp orted ob jects can b e link ed together, mo dified and animated. A p o w erful question/answ er

dialogue, a graphical “undo” function, sophisticated na vigation facilities and the p ossibilit y of anno-

tating lessons on v arious lev els, plus the compatibilit y with some 400 existing COSTOC lessons and

the use of Hyp er-PC within Hyp er-G seem to justify the dev elopmen t of y et another authoring to ol.

In con trast to rather exp ensiv e y et elab orate systems suc h as Authorw are in com bination with Macro

Mind Director, Hyp er-PC will b e distributed as sharew are, and will allo w the easy distribution of CAI

material through Hyp er-G or just In ternet.

3.6 HM-Card

Differen t p ersons rarely mean the same thing when they talk ab out a “h yp ermedia system”. The

smallest common denominator is usually “a h yp ermedia system is a computer based m ultimedia system

where links pro vide the main na vigational facilit y”. Ho w ev er, pap ers lik e [ 9 ] and [ 34 ] ha v e already

p oin ted out some time ago that links ha v e a certain similarit y with “goto’s” in programming languages

and are hence p oten tially quite dangerous.

W e supp ort and extend in [ 23 ] this line of argumen t and prop ose replacing links as m uc h as p ossible

b y structuring h yp ermedia data-bases in to so-called S-collections. S-collections are an extension of

the hierarc hical collections w e are curren tly using in Hyp er-G and allo w adv anced na vigation and easy generation and main tenance of large h yp ermedia systems without links. HM-Card is a protot yp e

dev elopmen t of this idea, an idea already partially implemen ted in Hyp er-G [ 15 ]. If tests with HM-

Card pro v e successful, HM-Card will pro vide a con v enien t um brella to pull together a n um b er of our

Hyp ermedia dev elopmen ts under MS-Windo ws.

3.7 HOT A CT

Data in a h yp ermedia system cannot only b e accessed via k eyb oard or mouse. The “Viewseum”

pro ject [ 26 ] prop oses other tec hniques (in particular a m useum in whic h all exhibits are computer

supp orted and are equipp ed with unortho do x input/output devices), and [ 33 ] go es ev en a step b ey ond

this b y in tro ducing a m useum whic h itself exists only virtually: the visitor, w earing 3 D glasses, w alks

around the m useum (a computer generated 3 D animated picture) and activ ates exhibits while w alking

around. (Simpler v ersion ha v e also b een distributed as e.g. “Virtual Museum” b y Apple on CD-R OM

to sho w the p o w er of “in teractiv e” mo vies.... video clips whic h really are not in teractiv e themselv es,

but can b e com bined in a v ariet y of w a ys hence lea ving the impression of in teraction ).

In the HOT A CT pro ject that w as used in a n um b er of exhibitions with great success [ 24 ], pictures and

text are explored b y com bining a hometrainer with a PC: the user sits on a hometrainer, sees a map

and the hometrainer as small bik e on the map, mo ving at a sp eed dep ending on the efforts exp ended

p edalling the bik e. Pictures and explanations of the scenery are sho wn. A t road junctions the “bik er”

can c ho ose where to con tin ue (using a “one button” in terface that w e ha v e first seen in use at the

F ranklin Institute of T ec hnology in Philadelphia). By the w a y , when the road go es uphill, p edalling

starts to b e (of course!) m uc h harder. Th us, HOT A CT can b e seen as a lo w-cost and simple minded

y et effectiv e en try in to merging h yp ermedia and virtual realit y . . .

4 Summary

In this pap er w e ha v e presen ted a large net w ork ed h yp ermedia system Hyp er-G whic h will b e used as

an informational and comm unicational infrastructure for large institutions. By indicating some curren t

applications and some spin-offs w e ha v e sho wn b y means of examples the breadth of the Hyp er-G

undertaking, and ha v e tried to indicate the significance of Hyp er-G for the future. Although man y

parts of Hyp er-G are not complete, the main core is already in use and has attracted considerable

atten tion. More than a dozen ma jor organizations ha v e made preliminary commitmen ts to Hyp er-G .

Hyp er-G is a pro ject of the Graz Univ ersit y of T ec hnology . Y et w e w an t to share Hyp er-G with aca-

demic institutions around the w orld in a non- commercial atmosphere. W e will need lots of co op eration

in dev eloping further clien ts (view ers), applications that fit as seamlessly as p ossible in to Hyp er-G ,

studies of user in terfaces and users’ b eha viour, and w e will need man y serv ers with in teresting and

widely accessible material to mak e our visions – in man y w a ys T ed Nelson’s visions – w ork. W e ha v e

started co op erations with a n um b er of univ ersities b y no w (the Univ ersit y of Auc kland of course b eing

one of them), but w e will need m uc h further help.

W e b eliev e in the imp ortance of h yp ermedia systems [ 20 ]; if y ou are in terested in co op erating, giv e us

an electronic shout!

References

[1] Alber ti B. , Anklesaria F. , Lindner P. , McCahill M. , and Torrey D. : “The In ternet

Gopher Proto col: A Distributed Do cumen t Searc h and Retriev al Proto col”. Marc h 1992. Av ail-

able b y anon ymous ftp from b o om b o x.micro.umn.edu in directory pub/gopher/gopher proto col.

[2] Berk E. and Devlin J. (editors) Hyp ertext/Hyp erme dia Handb o ok . Softwar e Engine ering Series ,

McGra w-Hill, New Y ork, 1991.

[3] Berners-Lee T. , Caillia u R. , Gr off J. , and Pollermann B. : “W orldWideW eb: The

Information Univ erse”. Ele ctr onic Networking: R ese ar ch, Applic ations and Policy , 1(2):52–58,

Spring 1992.

[4] Bo wers R. A. : “The Oxford English Dictionary on Compact Disc”. Ele ctr onic and Optic al

Publishing R eview , 8(2):88–91, June 1988.

[5] Card S. K. , Mor gan T. P. , and Newell A. : The Psycholo gy of Human-Computer Inter action .

La wrence Erlbaum Asso ciates, Hillsdale, N.J., London, 1983.

[6] Conklin J. : “Hyp ertext: An In tro duction and Surv ey”. IEEE Computer , 20(9):17–41, Septem-

b er 1987.

[7] Conklin J. and Begeman M. L. : “gIBIS: A Hyp ertext T o ol for Exploratory P olicy Discussion”.

A CM T r ansactions on Offic e Information Systems , 6(4):303–331, 1988.

[8] D a vies G. , Ma urer H. , and Preece J. : “Presen tation Metaphors for V ery Large Hyp ermedia

Systems”. Journal of Micr o c omputer Applic ations , 14(2):105–116, April 1991.

[9] DeYoung L. : “Linking Considered Harmful”. In Rizk A. , Streitz N. , and Andr

´

e J. (editors),

Hyp ertext: Conc epts, Systems and Applic ations; Pr o c. ECHT’90 , pages 238–249, Cam bridge

Univ ersit y Press, 1990.

[10] Ellis C. A. , Gibbs S. J. , and Rein G. L. : “Group w are: Some Issues and Exp eriences”.

Communic ations of the A CM , 34(1):39–58, Jan uary 1991.

[11] Engelbar t D. C. and Lehtman H. : “W orking T ogether – The h uman system and the to ol

system are equally imp ortan t in computer-supp orted co op erativ e w ork”. Byte , 13(13):245–252,

Decem b er 1988.

[12] Haan B. J. , Kahn P. , Riley V. A. , Coombs J. H. , and Meyr o witz N. K. : “IRIS Hyp er-

media Services”. Communic ations of the A CM , 35(1):36–51, Jan uary 1992.

[13] Huber F. , Makedon F. , and Ma urer H. : “Hyp er-COSTOC: A Comprehensiv e Computer-

Based T eac hing Supp ort System”. Journal of Micr o c omputer Applic ations , 12(4):293–317, 1989.

[14] Kappe F. : Asp e cts of a Mo dern Multi-Me dia Information System . PhD thesis, Graz Univ ersit y

of T ec hnology , Austria, June 1991. Also a v ailable as I IG Rep ort 308; I IG, Graz Univ ersit y of

T ec hnology (Jun 1991), and b y anon ymous ftp from iicm.tu-graz.ac.at in directory pub/Hyp er-

G/do c.

[15] Kappe F. , Ma urer H. , and Sherbak o v N. : “Hyp er-G – A Univ ersal Hyp ermedia System”.

Journal of Educ ational Multime dia and Hyp erme dia , 2(1):39–66, 1993.

[16] Kappe F. , P ani G. , and Schnabel F. : “The Arc hitecture of a Massiv ely Distributed Hyp er-

media System”. Ele ctr onic Networking: R ese ar ch, Applic ations and Policy , 1993. T o app ear.

[17] Kuhlen R. : Hyp ertext – Ein nicht-line ar es Me dium zwischen Buch und Wissensb ank . Springer,

1991. In German.

[18] Makedon F. and Ma urer H. : “COSTOC – Co mputer S upp orted T eac hing of C omputer Sci-

ence”. In Pr o c. IFIP Confer enc e on T elete aching, Budap est , pages 107–119, North Holland Publ.

Co., Amsterdam, 1988.

[19] Makedon F. , Ma urer H. , and Ottmann T. : “Presen tation T yp e CAI in Computer Science

Education at Univ ersit y Lev el”. Journal of Micr o c omputer Applic ations , 10:283–295, 1987.

[20] Ma urer H. : “Wh y Hyp ermedia Systems are Imp ortan t”. In Pr o c. ICCAL ’92 , pages 1–15,

LNCS 602, Springer Pub. Co., 1992.

[21] Ma urer H. , Kappe F. , and Sherbak o v N. : “Hyp er PC – a New T raining T o ol and its In te-

gration in a Large Hyp ermedia System”. In Pr o c. Eur op e an T r aining T e chnolo gy Event (ETTE)

’92, Paris, F r anc e , pages 271–282, Octob er 1992.

[22] Ma urer H. , R oszenich N. , and Sebestyen I. : “Videotex without Big Brother”. Ele ctr onic

Publishing R eview , 4:201–214, 1984.

[23] Ma urer H. and Sherbak o v N. : Hyp erme dia Systems without Links . I IG Rep ort 343, I IG,

Graz Univ ersit y of T ec hnology , Austria, 1992.

[24] Ma urer H. and Soral G. : HOT A CT: HO me T r ainer A nd C omputer T e chnolo gy . I IG Re-

p ort 283, I IG, Graz Univ ersit y of T ec hnology , Austria, August 1990.

[25] Ma urer H. and Tomek I. : “Hyp ermedia in T eleteac hing”. In Pr o c. IFIF Congr ess WCCE ’90 ,

pages 1009–1015, North Holland Publ. Co., Amsterdam, 1990.

[26] Ma urer H. and Williams M. : “Hyp ermedia Systems and other Computer Supp ort as Infras-

tructure for Museums”. Journal of Micr o c omputer Applic ations , 14(2):117–137, 1991.

[27] M

¨

ulner H. : “A System of In ter-Activ e Encyclopaedias”. In Pr o c. 4 th

A ustrian-Hungarian

Informatics Confer enc e, Budap est , pages 181–190, John v on Neumann So ciet y for Computing

Sciences, Hungary , 1989.

[28] Nelson T. H. : Liter ary Machines, Edition 87.1 . The Distributors, South Bend, IN, 1987.

[29] Nielsen J. : Hyp ertext & Hyp erme dia . Academic Press, San Diego, CA, 1990.

[30] Ra ymond D. R. and Tomp a F. W. : “Hyp ertext and The Oxford English Dictionary”. Com-

munic ations of the A CM , 31(7):871–879, July 1988.

[31] Stein R. M. : “Bro wsing Through T erab ytes – Wide-area Information Serv ers Op en a New

F ron tier in P ersonal and Corp orate Information Services”. Byte , 16(5):157–164, Ma y 1991.

[32] Tomek I. , Khan S. , Muldner T. , Nassar M. , No v ak G. , and Pr oszynski P. : “Hyp ermedia

– In tro duction and Surv ey”. Journal of Micr o c omputer Applic ations , 14(2):63–100, 1991.

[33] Tsichritzis D. and Gibbs S. : “Virtual Museums and Virtual Realities”. In Obje ct Comp osition ,

pages 157–164, Cen tre Univ ersitaire d’Informatique, Univ erit y of Genev a, 1991.

[34] v an D am A. : “Hyp ertext ’87 k eynote address”. Communic ations of the A CM , 31(7):887–895,

July 1988.