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Transforming Machine Readable Sources 

Thomas Werner* 

Abst rac t : T h e advent of the big statistical packages h a s 
in recent years lead to a de-facto s tandard iza t ion of n u 
mer ica l data : as all t he large-scale statistical systems ac
cept roughly the same input conven t ions , the exchange 
of date be tween t hem h a s become increasingly easy. 
Text based, da ta base re la ted or image or iented pro jec ts 
in h is tory do no t , so far, share tha t benefi t : he r the ex
change of data between indiv idual pro jec ts and the ut i 
l isation of data p repared by o ther pro jec ts is still a m a 
j o r p rob l em. This paper considers a system for easy 
t r ans fo rma t ions of fo rmats between var ious software 
e n v i r o n m e n t s . Whi le the fol lowing cons idera t ions are 
i ndependen t of the cur ren t ly m u c h discussed Text En
cod ing Ini t ia t ive (TEI) the might be seen as the imple 
men ta t ion of a tool, which could h a n d l e t he s t anda rds 
which are proposed the re , eases, however , also the 
t r ans fo rmat ion be tween text base and data env i ron 
m e n t s . 

Introduction and Background 

A t r ans fo rming p rog ram appl icable to the logical format of m a c h i n e rea 
dable sources as they are used in the historical sciences as well as in t h e 
h u m a n i t i e s in genera l h a s to offer solut ions for two p rob lems : 

1. first, i t mus t p rov ide sui table t echn iques to conver t da ta from one 
software e n v i r o n m e n t to ano the r ; 

2 . secondly, with regard to the con ten ts , i t mus t t ake in to account t he 
pecul iar i t ies of his tor ical sources. 

T h e a im of th is con t r ibu t ion is to discuss the possibil i t ies of a c o m b i n e d 
i m p l e m e n t a t i o n of these two tasks and to descr ibe a system called S t a n F E P 
- S tandard F o r m a t Exchange P r o g r a m . 

* Address al l c o m m u n i c a t i o n s to T h o m a s Werner , Max-Planck- Ins t i tu t fur 
Gesch ich te , Hermann-Fôge -Weg 11, 3400 Gö t t i ngen . 
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S t a n F E P was developed at the Max-Planck-Instituí für Geschichte in G ö t -
t ingen (1) in t h e f r amework of a E u r o p e a n research n e t w o r k - the h i 
storical Works ta t ion Pro jec t« - a iming , a m o n g o ther th ings , a t t h e p rov i 
sion of exis t ing da ta bases for c i rcula t ion a m o n g in teres ted scholars . In 
view of its or igin , S t a n F E P is o r ien ted towards the d e m a n d s of h i s tor ica l 
r e q u i r e m e n t s ; i t is closely re la ted to a da ta base m a n a g e m e n t system 
(DBMS) k n o w n as Never the less , S t a n F E P is a s tand-a lone system, 
wri t ten in » C « , and t h u s h a r d w a r e i n d e p e n d e n t . 

Converting Data 

A s s u m e you wan t to s tudy a med ieva l G e r m a n text , say a col lect ion of 
s e rmons , us ing the facilities of e lec t ronic da ta process ing. T h e fo l lowing 
migh t occur: t he source a l ready exists in m a c h i n e r eadab le fo rm, a n d let us 
suppose tha t t he respons ib le scholar would place t he da ta a t your disposal . 
A p leasant s i tua t ion , indeed , bu t neve r the le s s genera l ly associated wi th 
great p r o b l e m s . T h e m a c h i n e r eadab le text o f the s e r m o n s is, n a m e l y , p r e 
pared for t he r e q u i r e m e n t s of a specific D B M S , which does no t - for va
r ious r easons - mee t your needs . W h a t would , t hen , h a v e to be d o n e to 
m a k e the da t a r eadab le for ano the r favoured system? 
- T h e cod ing of, for e x a m p l e , diacri t ics would h a v e to be changed ac

co rd ing to a fo rmula defined by you or accord ing to p roposa l s as they 
a re p r epa red in t he form of S G M L . 

- C o n t r o l sequences ind ica t ing a n e w s t rophe or verse would h a v e to be 
adap ted to the form needed by the target system. 

- Possibly po r t i ons of the text or o the r p roper t i e s of the da ta would 
h a v e to change the i r pos i t ion . Th i s could lead to a comple te ly n e w 
a r r a n g e m e n t and organ iza t ion of t h e ma te r i a l . 

In mos t cases, a convers ion of the format - tha t is, as we u n d e r s t a n d it, t h e 
charac ter i s t ic design, t he pr inc ip les o f o rgan iz ing the r a w da ta a n d t h e 
con t ro l sequences requ i red by a pa r t i cu la r D B M S - would be necessary . 

S t a n F E P is software especial ly developed for such purposes . I t m a k e s 
possible t he t r ans fo rma t ion of r a w da ta (2) f rom any a rb i t r a ry i n p u t for
m a t to any selected ou tpu t fo rmat . Both t he i npu t and the ou tpu t f o rma t 
h a v e to be expressed in t e r m s of a specially designed me ta - l anguage . T h e 
i m p l e m e n t a t i o n of th is me ta - l anguage in S t a n F E P gua ran tees a » n e u t r a l « 
descr ip t ion of m a n y k i n d s of r aw da ta - i.e. a descr ip t ion tha t does n o t 
apply to only o n e or two software systems, bu t which al lows a great var ie ty 
of express ion . T h e descr ipt ion of the ma te r i a l t akes p lace in so-called 
preambles. T h e S t a n F E P p r e a m b l e is, so to speak, t he c o n n e c t i n g l ink 
be tween the fo rmat s o f the i npu t on one h a n d , and the o u p u t da t a on t h e 
o ther . 
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A sketch of the t r ans fo rmat ion process would look like this: T h e basis of 
the convers ion is fo rmed by two c o m p o n e n t s ; one file con ta in ing the r a w 
data , and ano the r con ta in ing the p r e a m b l e inc lud ing a reference c o m m a n d 
to the inpu t data . F u r t h e r m o r e , t he p r e a m b l e con ta ins all t he ins t ruc t ions 
wri t ten by the user in S tanFEP ' s language and descr ibing, in genera l , two 
poin ts : 

- W h a t does the inpu t format look l ike? 
W h a t i s the ou tpu t format in t ended to look l ike? 

W h e n S t a n F E P reads the p r e a m b l e , the system becomes act ive, ga ins ac
cess to t he r a w data , t r ans fo rms th is mate r ia l , and wri tes t he resul t in a 
th i rd , user-defined file. 

T h e facility to describe data fo rmats in t e r m s of a meta - language is a 
useful i n s t r u m e n t , especially in regard of one aspect: t he r ange of possible 
target systems is wide. So, t he re is the oppor tun i ty to t ransfer one given 
m a c h i n e readab le source not only to one well defined target system, bu t to 
a n u m b e r of different systems. This concept of S t a n F E P offers, for e x a m 
ple , t he possibil i ty of genera t ing one ou tpu t file leading to a word proces
sing system, ano the r leading to a D B M S , a th i rd leading to a conco rdance 
p r o g r a m , and so on . For these purposes i t would be sufficient to fo rmula t e 
a n u m b e r of p r eamble s , each con ta in ing exactly the same descr ipt ion of 
t h e inpu t format and , secondly, a specific descr ipt ion of the ou tpu t fo rmat . 

T h e var ious k i n d s of fo rmats we are h a n d l i n g can be divided in to t h r ee 
groups . Approx imate ly , every D B M S requ i res the r aw data of one of t he 
fol lowing different types: 

1. Fixed format: the s t ruc ture of the data base is s t ipulated by a conven 
tion of a fixed field-length and , f u r t h e r m o r e , a strict order of occur
rence of the fields. No specific con t ro l sequences are visible wi th in t he 
text . 

2. Structured format: the data is composed of fields of var iable length , 
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identif ied and separa ted from each o the r by explicit symbols . T h e 
order of occu r rence of these fields m a y be predef ined or m a y be in
dicated by a special n a m e , a so-called label . Often in th i s k i n d of da ta 
a n u m b e r of fields cons t i tu tes greater ent i t ies , g roups , which again 
need signal signs as ident i f ica t ion. 

3. Preedited format: t he da ta ma te r i a l consis ts of a p u r e text , w h e r e 
some po r t i ons are m a r k e d by inser ted symbol signs. T h e design of th i s 
fo rmat is ne i the r restr ic ted by a f irm field-length, no r by an o rde r of 
occur rence . T h e inpu t text r e ta ins its cha rac te r as a r u n n i n g full text; 
it is no t s t ruc tured in a c o n v e n t i o n a l sense, bu t , in a s imi lar way, by 
t he fact tha t some m a r k e d por t ions of t he text h a v e a special s ta tus in 
compar i son with t he rest. 

S t a n F E P is able to »br idge« two different types of fo rma t as well as dif
ferent va r i an t s of t he same type , say the convers ion of one fixed fo rma t 
in to a n o t h e r fixed fo rmat . R e g a r d i n g the way th is i s ach ieved o n e funda 
m e n t a l r e m a r k should be m a d e : I t i s no t possible to give S t a n F E P global 
ins t ruc t ions , such as: » P r o d u c e a s t ruc tured format out of t he fo rma t in 
ques t ion« , or: »Crea t e a represen ta t ion of t he r aw da ta tha t is t h e o n e 
expected by the target software system X or Y.« R a t h e r , t he signif icant 
signs and pa r t s of the text in both t he inpu t and the ou tpu t fo rma t h a v e to 
be t rans la ted in to a l anguage which is u n d e r s t a n d a b l e for S t a n F E P . Let us 
n o w h a v e a closer look a t th i s l anguage and the m a i n fea tures of t h e 
system. 

1. Character changing functions: At the level of charac te r s , S t a n F E P 
suppor t s t r ivial c h a n g i n g opera t ions . T h e system accepts i n s t ruc t ions 
re la t ing to a single charac te r as well as to s t r ings of cha rac te r s , w h e r e 
t he length of t he s t r ings is, in p r inc ip le , un l im i t ed . Th i s fea ture is 
c o m p a r a b l e with the c h a n g i n g func t ions of a comfor tab le text ed i to r . 
O n e advan tage i s tha t S t a n F E P processes an u n l i m i t e d n u m b e r o f 
ope ra t ions in t he course of one and the same t r a n s f o r m a t i o n . F u r 
t h e r m o r e , t he c o m m a n d language i s easy ( the basic form of th i s in 
s t ruct ion is: "string" = "string"). 

2. Strings and Patterns: On the level of s t r ings S t a n F E P is able to recog
n ize patterns. T h e abil i ty to m a t c h th is k ind of cha rac te r s t r ings a n d 
to t ake t h e m as a basis for fur ther t r ans fo rma t ions , processed accor
d i n g to user-def ined ru les , i s an i m p o r t a n t fea ture of S t a n F E P . These 
ope ra t i ons a re cont ro l led by a m o d u l e i m p l e m e n t e d in t he system tha t 
ac t ivates a »subsys tem« called C M A T C H . C M A T C H is an i n s t r u m e n t 
for m a n a g i n g h ighe r pa t t e rn m a t c h i n g funct ions . Insp i red by a c o m 
pa rab le system, S N O B O L 4 , C M A T C H is wr i t ten in s t anda rd C. (3) 
U n l i k e S N O B O L 4 , th is system ut i l izes a con t ro l l anguage t h a t m a k e s 
knowledge of t he i n t e rna l func t ions of t he p rog ram unnecessa ry . Fo r 
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t he user this concept ion has the decisive advan tage that C M A T C H 
can be applied to describe pa t t e rns in a comfor tab le and easy way. 
Pa t t e rns are expressed in t e r m s of the S t a n F E P syntax and no t in a 
language only unde r s t andab l e for a p r o g r a m m e r . T h u s we expect the 
i m p l e m e n t a t i o n of C M A T C H as a powerful i n s t rumen t of pa t t e rn 
m a t c h i n g in combina t ion with user-friendly applicabil i ty to lead to a 
significant increase in feasible t r ans fo rmat ions . Some example s m a y 
suppor t th i s assurance . 

Wi th the he lp of pat tern m a t c h i n g it is possible to split a r u n n i n g text at 
the occur rences of punc tua t ion m a r k s . An ins t ruct ion like t he fol lowing is 
easy to ca r ry out: » W h e n e v e r in the data the re is a po in t or a ques t ion 
m a r k or an exc lamat ion m a r k followed by a b lank and a capi tal let ter , 
then split the text and assign the sentence to a separated field wi th in t he 
da ta base.« T h e necessary descr ipt ion for the m a t c h i n g of th is pa t t e rn 
looks l ike this : 

#pattern=textbreak, 
#definein="signsetl ' 'signset2"; 
#signset=signsetl, #definein=".?!'" 
#signset=signset2, #definein="ABCDEFGHIJKLMNOPQRSTUVWXYZ'"; 
In th is case pa t te rn m a t c h i n g is j u s t used to search for s tr ings wi th in the 
text . F o u n d en t r ies are taken as a basis for in tended t r ans fo rma t ions bu t 
t he str ings themse lves r ema in unmodi f i ed . 
M o r e sophist icated are those pa t te rn m a t c h i n g funct ions suppor t ing s t r ing 
m a n i p u l a t i o n s . An example is the fol lowing doub le represen ta t ion of an 
an t ique inscr ip t ion. I t was the in ten t ion of the au tho r , in p r e p a r i n g th i s 
da ta set, to recons t ruc t approx imate ly the state of the preserved f ragments . 
T h e s tar t ing-point of t he t r ans fo rming process is the full text which is 
equiva len t to the pr in ted edi t ion: 

Book$Ti(berio) Claudio Drusi f(ilio) Caiesar^Augusto Germanieco\ 
pontifici maximo trib(unicia) potesetat(e) XI\ co(n)s(uli) V 
imp(eratori) XX ... patri paetria^5 senatus populusquee Romanus 
qeuoa] reges Britanniaie XI devictos sinee\ ulla iactura in 
deditionem acceperite\ gentesque barbaras trans Oceanmume\primus in 
dicionem\ populi Romani redegerite 
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W h a t h a p p e n s ? First of all, S t a n F E P splits t h e text a long the l i neb reak 
symbols , t he ver t ical dashes . M o r e surpr i s ing i s t he n e w layout of t h e text . 
H e r e , all those po r t i ons of t he r u n n i n g text be tween r o u n d b racke t s a re 
lost. All po r t i ons be tween square b racke t s h a v e been processed acco rd ing 
to the ins t ruc t ion : »Rep lace each charac te r which occurs after an open 
b racke t and before a closed one by exact ly one u n d e r l i n e s T h e c o m m a n d 
seems easy, bu t in fact, we h a v e h e r e a typical s i tuat ion ca l l ing for pa t t e rn 
m a t c h i n g tools . 

3. Text and Data Structures: C o n v e r t i n g da ta , especial ly in to s t ruc tu red 
fo rmats , often m e a n s that en t i re logical un i t s mus t be m o v e d wi th in t he 
text . Some t imes they exchange the i r posi t ion with o the r un i t s , s o m e t i m e s 
they h a v e to be ext rac ted from thei r or iginal s u r r o u n d i n g s and be pu t a t 
a n o t h e r po in t of t he da ta s t ruc ture . T h e a u t o m a t i c r epos i t ion ing of text 
ent i t ies we call relocation. S t a n F E P suppor t s th is k i n d of t r a n s f o r m a t i o n 
in several ways. 
T h e pole of every re locat ion ins t ruc t ion is a single text un i t - we call it a 
token. Such a token could be a verse of a p o e m , t he da te of an even t , or t h e 
en t i re text of a med ieva l cha r t e r . Each token is cons t ruc ted acco rd ing to 
t he fol lowing scheme: 

S t a n F E P reads every i npu t format as a sequence or a nes ted system of 
c o m b i n e d tokens : Tokens m a y h a v e sub tokens , wh ich h a v e s u b t o k e n s 
themse lves , and so on . T h e logic b e h i n d the t r ans fo rm process i s s imple : 
T h e u n d e r l y i n g p r inc ip le o f t he inpu t t r a n s f o r m a t i o n s h o l d s good wi th t he 
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obvious differences d u r i n g the connec ted opera t ion , the produc t ion of the 
t r ans fo rmed text. S t a n F E P opera tes on the basis of a single token and 
t reats them separately as the fundamen ta l b r icks of the text . T h e target 
text, t h e n , is created by pu t t ing one brick after ano the r , or by pu t t i ng t h e m 
in exactly tha t posit ion where the user wan t s t h e m . T h e user h a s to a h igh 
degree the chance to affect the result of any t r ans fo rma t ion , tha t is t he 
cons t ruc t ion of the in tended target represen ta t ion . F o r m u l a t i n g t he Stan
F E P p r e a m b l e m e a n s sett ing up a system of rules , which inc ludes the 
op t ions to pe rhaps ignore a specific token , or on the con t ra ry to repl icate a 
token in order to t reat it differently. Possible ins t ruc t ions for a complex 
re locat ion migh t be: 

- re locate one token after ano the r token ; 
- re locate one token after a whole chain of tokens ; 
- re locate one token before the first occur rence of a defined token . (4) 

Especially in the his tor ical sciences, whe re our basic ma te r i a l , the sources, 
is of ex t r eme v a r i a b i l i t y , the possibili ty of au tomat i c re locat ion is a per
m a n e n t necessity. T h e s t ruc tures of given texts can be modif ied and , so
me t imes , reorganized accord ing to the r e q u i r e m e n t s of the selected target 
D B M S , as well as to the in ten t ions of the user . 

S u m m a r i z i n g the first par t of th is con t r ibu t ion i t should be noted tha t 
S t a n F E P provides efficient tools for th ree ma in aspects: 

1. first of all , at the level of charac te rs , chang ing funct ions; 
2. secondly, at the level of logical uni t s , t he var ious opera t ions on s t r ings 

and pa t t e rns ; 
3. and , th i rd ly , at the level of text and data s t ructures , the possibil i ty to 

re locate defined un i t s wi th in the text . 
S t a n F E P is, as we t h ink , super ior to o ther exis t ing software packages , be 
cause i t p rovides an overal l solution for the po in ts m e n t i o n e d . T h e system 
offers wide r a n g i n g possibili t ies in the field of data convers ion . 

Fulltext and Structured Text 

In my p re l imina ry r e m a r k s I said tha t a t r ans fo rming p rog ram should 
suppor t , besides adequa te technical resources , the character is t ic w o r k i n g 
t echn iques of e lect ronic data process ing in the d o m a i n of the h u m a n i t i e s . 
O n e of these typical m e t h o d s and the resul t ing d e m a n d for an adequa te 
software solut ion will be discussed in the r e m a i n d e r of this paper . 
D B M S , in genera l , only work as well as thei r r aw da ta are organized . Of 
course , t he re is no basic pr inc ip le p rescr ib ing the design of m a c h i n e rea
dable sources, but the re i s one c o m m o n and recur ren t necessity: in m a n y 
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cases, t he doub le r ep resen ta t ion of a given source , first as a fulltext a n d 
secondly as a s t ruc tured one seems advan t ageous for later process ing by 
the selected D B M S . 

Two e x a m p l e s m a y he lp i l lus t ra te th i s asser t ion: 
- A h i s to r ian s tudying the social b e h a v i o u r of a c o m m u n i t y could be 

in teres ted in t he way h o w pe r sons acted in a p ressure s i tua t ion , say a 
t r ia l before a chu rch cour t . He would , on t he one h a n d , read t he cour t 
r ecords with respect to s trategies of a r g u m e n t , t he way j u d g e and de
fendan t c o m m u n i c a t e d , and so on . On the o the r h a n d , he would exa
m i n e t he social s ta tus o f t he pa r t i c ipan t s , i ndex ing the i r n a m e s a n d 
col lect ing in fo rma t ion abou t the i r occupa t ion and career . Th i s k ind of 
research would m a k e fulltext re t r ieva l necessary , as well as a para l le l 
eva lua t ion of t he separa te in fo rma t ion i t ems . 

- For a scholar , w o r k i n g in t h e field of l inguist ics , it could be a d v a n t a 
geous to admin i s t e r both a r u n n i n g text and a s t ruc tured text wi th in 
the same d o c u m e n t of a da ta base in order to check , for ins tance , first 
t he use of deictic words in the i r context and a f te rwards to eva lua te t h e 
percen tage of pa r t s of speech used. 

T h e c o m m o n pa t t e rn of these and c o m p a r a b l e t echn iques i s tha t t h e user 
of a D B M S searches for i n fo rma t ion in the fulltext with m o r e or less 
complex cr i ter ia . En t r i e s found are then eva lua ted , in isolat ion or in c o m 
par i son with each o the r . Tha t i s why they h a v e to be admin i s t e r ed sepa
ra te ly in fields or o ther i n fo rma t ion un i t s . 

W h e n we argue that the doub le r ep resen ta t ion of a source is often a 
des i rab le state of affairs, i t mus t be said tha t h i t h e r t o in mos t cases t h e r e 
was no r easonab le chance o f th is a im be ing achieved. An i m p o r t a n t ob 
stacle is the lack of t ime a n d m o n e y necessary for da ta en t ry tha t c a p t u r e s 
t he ma te r i a l twice. 

These c i r cums tances were cons idered seriously d u r i n g S t a n F E P ' s con
cept ion . As a resul t the re are sui table tools to m a k e t h e p r epa ra t i on of r a w 
da ta as op t ima l as possible and so to lay t he founda t ion for effective p r o 
cessing by t h e selected D B M S . 

In cases w h e r e i t is i n t ended to c rea te d o c u m e n t s c o n t a i n i n g a m u l t i p l e 
r ep resen ta t ion of ident ica l or par t ly ident ica l i n fo rma t ion , we p ropose t h e 
fol lowing p rocedu re : 

1. Data entry: T h e basis for da ta en t ry is the or iginal source , usua l ly in t h e 
form of a r u n n i n g text , wi thou t any m a n i p u l a t i o n . T h e m a c h i n e r e a d a b l e 
source should be faithful to t he m a n u s c r i p t o r ed i t ion . H o w t h e da t a a re 
en te red in to t he c o m p u t e r d e p e n d s on the qual i ty of t he wr i t ten text . I f 
possible , i t should be scanned via a da ta en t ry m a c h i n e (such as t h e 
K D E M ) ; i f no t , typ ing i t in the conven t iona l way will be u n a v o i d a b l e . An 
e x a m p l e : 

69 

Historical Social Research, Vol. 16 — 1991 — No. 4, 62-73



This is a faithful machine readable copy of a given source. The running 
text contains some notable information that should be marked. Of im
portance are, for instance, historical persons, like Kaiser Friedrich II. 
Barbarossa, who died 800 years ago, on the 10th of June, 1190, in the river 
Saleph, Turkey. 

2. Preedition: Now, the h is tor ian »preedi ts« - as we say - t he p u r e text 
accord ing to h i s own concept ions . All those passages con ta in ing i m p o r t a n t 
in fo rma t ion are m a r k e d by user-defined symbols . This p reven t s decom
posi t ion of the or ig inal source and guaran tees fu r the rmore a d y n a m i c and 
f lexible approach to the specific character is t ics and pecul iar i t ies of diffe
ren t sources. I t mus t be noted tha t all start- and stop-symbols h a v e a dif
ferent s ta tus in compar i son with the o ther signs. They are valid as con t ro l 
sequences and in this way they const i tu te the design of the preedited for
mat: 

(doc This is a faithful machine readable copy of a given source. The 
running text contains some (inf notable information inf) that should be 
marked. Of importance are, for instance, historical persons, like (p (t 
Kaiser t) (n Friedrich II. Barbarossa n) p), who died 800 years ago, on the 
(date (d 10th d) of (m June m), (y 1190 y) date) , in the river Saleph, 
Turkey, doc) 

3. T h e StanFEP preamble: In a th i rd step S t a n F E P h a s to be involved in 
t he t r ans fo rming process. T h e format of the preedi ted text , tha t i s t he 
s tr ings of inser ted addi t iona l charac te r s and the i r m e a n i n g , h a s to be des
cr ibed in t e r m s of the S tanFEP-syntax . In addi t ion t he system receives 
ins t ruc t ions advis ing i t what h a s to h a p p e n to the source , and t h u s qual i 
fying the in tended target design of the text. Briefly: The user fo rmula t e s a 
p r e a m b l e or ien ted towards the unde r ly ing m a c h i n e readable source. Some 
possible ins t ruc t ions might be , for example : 

- »Rega rd ing a first target represen ta t ion of the source , wr i te down the 
or iginal r u n n i n g full text and forget about the inser ted m a r k i n g sym
bols« The system would n o w ignore the str ings (inf, as well as inf), 
f u r t h e r m o r e (p, (t, and so on . It would only pay a t ten t ion to t he 
symbols (doc and doc), ind ica t ing that the inc luded passage con
sti tutes a un i t of the full text . 
»Rega rd ing a second target represen ta t ion of the source, extract all 
those por t ions specially m a r k e d by inser ted symbols , and re locate 
t h e m in separate fields before the full text.« For th is , t he con t ro l 
sequences requi red by the selected D B M S h a v e to be well def ined, by 
using, for example , the fol lowing par t of the p r e a m b l e : 

#name=information, 
#startin="(inf", #stopin="inf)", 
#startout="//information=", #stopout=" ", 
#before=fulltext; 
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4. T h e resul t of the descr ibed p r o c e d u r e would be t he i n t ended doub le 
r ep resen ta t ion of t he or ig inal source , for e x a m p l e : 

document $ 
person$title=Kaiser/name=Friedrich II. Barbarossa 
date$day=l0th /month=June/year=l190 
inf$notable information 
fulltext$This is a faithful machine readable copy of a gi
ven source. 
The running text contains some notable information that 
should be marked. Of importance are, for instance, hi
storical persons, like Kaiser Friedrich II. Barbarossa, 
who died 800 years ago, on the 10 t h of June, 1190, in the 
river Saleph, Turkey. 

T h e design of th is r aw da ta set would be sufficient for an eva lua t ion in 
several d i m e n s i o n s . A D B M S sui table for the d e m a n d s of h is tor ica l r e 
search could t ake , for e x a m p l e , t he fields c o n t a i n i n g n a m e ma te r i a l as a 
basis for i n d e x i n g opera t ions , the fields c o n t a i n i n g da tes for the c o m p u t i n g 
of t ime in te rva ls , and so on . A n d i t could t ake the full text r ep re sen ta t i on 
as a basis for context o r ien ted in fo rma t ion re t r ieva l . 

T h e possibi l i t ies we h a v e sketched for genera t ing r a w da ta wi th t h e h e l p 
of a t r a n s f o r m i n g process m a y h a v e shown some wor thwh i l e imp l i ca t ions 
of t he h a n d l i n g of m a c h i n e r eadab le sources . Th i s k ind of da ta p r e p a r a t i o n 
is, of course , qui te different from the conven t iona l k ind . T h e a im in t h e 
form of the r aw da ta file h a s to be achieved indirect ly , m a k i n g a de tour via 
a c o m p u t e r p r o g r a m . Th is p r o g r a m mus t be be l ea rned , so tha t t h e use of 
S t a n F E P presupposes an inpu t of t ime . Th i s h a s to be t aken in to accoun t , 
as well as t he cons idera t ion tha t the appl ica t ion of S t a n F E P should no t be 
u n d e r t a k e n for its own sake. S t a n F E P is a » p r e p r o c e s s o r s W h e n t h e in 
tended r a w da ta file exists the work of S t a n F E P is d o n e . Af te rwards , t h e 
system would only be act ivated again in those cases w h e r e co r rec t ions 
seem necessary or where the a m o u n t of source ma te r i a l h a s increased a n d 
n e w pa r t s h a v e to be t r ans fo rmed . So - is S t a n F E P n o t h i n g bu t a de tou r 
in to a dead end street? We do no t t h ink so, because some advan t ages of 
us ing th is system are obvious . To sum up the ma in aspects: 

- with regard to the contents and specific working techniques: T h e full 
text , tha t is, t he or iginal text of t he source and the m a c h i n e r e a d a b l e 
copy tha t gua ran tees m a x i m u m fai thfulness to the source r e m a i n en t 
irely intact . Th i s on its own should a l ready be regarded as an ad
van tage , because i t is a m a r k of h u m a n i s t i c research tha t r ecourse to 
the or iginal is of the h ighes t i m p o r t a n c e for a var ie ty of ques t ions . 

- flexibility: T h e decis ions h o w to t r ans fo rm the da ta ma te r i a l need no t 
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be taken at the start of en te r ing data . F u r t h e r m o r e , decis ions concer 
n i n g the preedi t ion of texts are never definit ive so that they could no t 
longer be w i thd rawn . The possibility of descr ib ing data externa l ly in 
t e r m s of a meta- language enab les the user to adjust an exis t ing p r e a m 
ble to new d e m a n d s occur r ing in the course of the work. For e x a m p l e , 
wi thout great p r o b l e m s a source could be adapted to the r e q u i r e m e n t s 
of a word process ing system, even if it was originally in t ended to be 
evaluated by m e a n s of a D B M S . 

- circulation of preeditions: Closely related to the flexibility of S t a n F E P 
is a fur ther aspect conce rn ing a m o r e ambi t ious d imens ion . T h e pree
di t ion of a m a c h i n e readable source could be a very good basis for a 
t ransfer wi th in the scientific c o m m u n i t y . A scholar w o r k i n g in t he 
same field of research would profit by receiving th is data , p rov ided it 
is sufficiently documen ted . He or she could then treat the inser ted 
m a r k i n g symbols as a proposal , which does not p revent easy modi f i 
cation by fo rmula t ing h is own S t a n F E P p r e a m b l e . I t is to be hoped , 
from our point of view, tha t a t ransfer of m a c h i n e readab le sources 
p repa red for t r ans fo rmat ion with S t a n F E P together with the use of 
the system itself will con t r ibu te to intensif ied c o m m u n i c a t i o n and 
discussion a m o n g scholars work ing with the facilities of e lec t ronic 
data process ing in the d o m a i n of the h u m a n i t i e s . 

A View to Further Developments 

T h e features described are , a t the present state of deve lopmen t , fully im
p lemen ted in S t a n F E P . A first version of the system is due for release in 
Augus t 1990. 

F u r t h e r e n h a n c e m e n t s have a l ready been ini t ia ted. O n e of t hem will be 
sketched at the end of th is paper . C o n c e r n i n g the approaches to a r u n n i n g 
text , S t a n F E P h i t he r to h a s been able to identify defined str ings and pat
te rns . Both can be processed with the he lp of C M A T C H . I t i s n o w in t ended 
to i m p l e m e n t a fur ther m o d u l e in the software package p rov id ing m a t 
ch ing of »semant ic« pa t t e rns . For th is purpose , an interface will establish 
a connec t ion be tween C M A T C H and a funct ion l ibrary con ta in ing thesau
ri of semant ic ne tworks . (5) H e r e , the user has to define, e.g., fuzzy-weigh
ted re la t ionsh ips between different t e r m s of a word field. A n o t h e r possi
bil i ty will be the creat ion of a t he sau rus descr ib ing a n u m b e r of expres 
sions for a t hema t i c i t em, e.g., »all t e r m s pe r t a in ing to >sovereignty< ». 

La te r , d u r i n g the process ing by S t a n F E P the re will be allowed quer ies on 
pa t t e rns , which are not defined by the occur rence of a set of charac te rs , bu t 
re la te to cr i ter ia specified wi th in these ex te rna l l ibrar ies . 
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Notes 

(1) T h e d e v e l o p m e n t is sponsored by the G e r m a n VW-Foundation. 
(2) T h a t is da ta p repa red for a specific D B M S , admin i s t e red in a separa te 

file and loadab le in to the e n v i r o n m e n t of t he system. 
(3) L ike S t a n F E P , i t is h a r d w a r e i n d e p e n d e n t and , f u r t h e r m o r e , a s tand

a lone system, be ing cont ro l led by an object o r ien ted l anguage . 
(4) For an e x a m p l e , cf. p. 8 
(5) A pro to typ of th is l ibrary a l ready exists (FuzzNet), bu t is no t yet in 

p roduc t ion use . 
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