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The Prototype »Ager«: 
A Cognitive-Decisional Urbanistic Tool 

for the Area of Rome 
Based on Text & Image Integration 

Alessandro Califano* 

At a conference held in Italy in spr ing '87 on s tandard iza t ion and new 
technologies for in fo rmat ion retr ieval conce rn ing geographic data and 
m a n a g e m e n t , an a u t h o r defined t owns as complex systems whose evolu
t ion c a n n o t be reduced to a l inear dynamic . T h a t m e a n s that wi thou t the 
he lp of adequa te tools i t is imposs ible to foresee how ou r decis ions and 
ac t ions m a y affect them (1). 

Th i s analysis can be conf i rmed by the difficulties the munic ipa l govern
m e n t of R o m e is hav ing in tackl ing with its daily m a n a g i n g and program
m i n g p r o b l e m s . T h e lack of a sufficient knowledge basis is in fact hav ing 
ever g rowing negat ive consequences on the effectiveness of t he govern
m e n t ' s ac t ions , s ince the b u r d e n of its tasks is get t ing m o r e and m o r e 
heavy . D u r i n g the last few years, t he Art & C u l t u r e D e p a r t m e n t of the 
City of R o m e - whose activit ies range from those of a Pa rks & Recrea t ions 
D e p a r t m e n t to those pe r t a in ing to the m a n a g e m e n t of a widespread loca
t ion of m u s e u m s , l ibrar ies and areas of archaeological interest - has m o r e 
than doubled its staff t ry ing to cope wi th t he growth of user or iented 
services. T h e c i rcula t ion of i n fo rma t ion , however , still r e m a i n s m o r e or 
less as it used to be at the t ime when the D e p a r t m e n t l imi ted its activities 
in peacefully supervis ing quietly s l umbe r ing m u s e u m s . 

Sure enough , some i m p r o v e m e n t s have been a t t empted in order to aug
m e n t and ra t ional ize the in format ion needed , b o t h , to d o c u m e n t the cultu
ral historical and art her i tage of the R o m a n e n v i r o n m e n t and to effecti
vely plan new services or u rban t r ans fo rma t ions . O n e of the new tools has 
been the m a p p i n g (1 : 10,000) of the whole munic ipa l area (ca. 150,000 
hectares) which started in the sevent ies . Subsequent archival and field 
research recently al lowed to develop a new edi t ion of th is ca r tography , 
known as »Car ta dell 'Agro R o m a n o « tha t is n o w in p r in t and should 
c o m e out by s u m m e r th is year. But even so, i n fo rma t ion given by tha t tool 
is not at all in tegrated wi th that avai lable from o the r publ ic sources , as, for 
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ins tance , t he impor t an t collection of air p h o t o g r a p h s referring to a wide 
po r t i on of the munic ipa l ter r i tory . 

In o rder to br idge that shor t coming , a pilot pro jec t has been started in 
1986 at the Art & Cul tu re D e p a r t m e n t of the City of Rome. It was mean t 
to be a mixed-media solut ion for fundamen ta l car tographic in format ion 
and was main ly based on the »Car ta dell 'Agro«. Its first vers ion, n a m e d 
» A G E R « , was ready by s u m m e r '86 and has been descr ibed at A.I .C.A. 86, 
t he annua l conference of the main Ital ian association for informat ics in 
Sep tember of that year (2). At that t ime , the project consisted in overlap
p ing a s t andard grid on the »Car ta dell 'Agro« m a p . Each e lement of this 
grid was cons idered to be a single record of our da tabase . In each record, 
t h e basic preva len t in format ion - i.e. identif ication data , topographic in
fo rma t ion and themat ic in format ion (3) - was s tored, collecting it, bo th , 
from t h e exist ing car tography and from other sources . T h o u g h the record 
did no t focus on a single » l and objec t« , but ra ther on what may be called a 
geographic uni t * which does not allow exact localizat ion of »land objects« 
and causes a certain degree of vagueness regard ing quant i ta t ively se
conda ry informat ion - it was still possible to get a fairly clear representa
t ion of the e lements charac ter iz ing single terr i tor ial uni ts . This grid-solu
t ion was the same adopted some years before in a study about computer i 
zed m a p p i n g of agricultural p roduct ion and soil compos i t ion , m a d e by a 
research g roup of the munic ipa l g o v e r n m e n t of R o m e . Its methodological 
app roach r ema ins valid, t hough its results should of course be integrated 
and updated . The Landsat (4), which is now giving very low cost infor
m a t i o n if compared to air pho tography , may be a good source to th ink of. 
T h e fields of the record were not l imited just to geological or agricul tural 
aspects , but collected also in format ion about roads, or ienta t ion of slopes 
and watercourses and - what was most impor t an t for the D e p a r t m e n t ' s 
act ivi ty - documen ta t i on regarding archaeological areas or m o n u m e n t s and 
the i r conservat ion status. Hav ing ex t reme, a lmost c rude budget limita
t ions , it was not possible to conceive t he opt ion of l ink ing our database to a 
digit ized car tography, in order to proper ly screen the results of a cross-
search t h rough the records . Though someth ing had been done in that di
rect ion by the munic ipa l g o v e r n m e n t of R o m e for the »down town« area 
(5), which covers about 10% of the who le munic ipa l terr i tory, i t was not 
conce ivab le to do the same in our case. This was the reason why we had to 
choose the grid-solution, in o rder to m a k e i t easier to switch from the 
computer - s to red in format ion or our database to the t radi t ional cartogra
p h i c med ia . 

T h e cur ren t version of the p ro to type A G E R , which has been studied so 
far and has been discussed at the Cologne C o m p u t e r Confe rence in Sep
t e m b e r 1988, has adopted m o r e advanced so lu t ions to neut ra l ize previous
ly unsat isfactory features and to e n h a n c e its feasibili t ies. The videodisc 
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t echno logy of in fo rma t ion s torage seems to gua ran tee much bet ter results 
w i th a m o r e l imi ted e x p e n d i t u r e (6). Still th is solut ion is no t to be consi
de red equiva len t to a comple t e digit izing of the ca r tography , in order to 
ob ta in a v i r tua l ly un l imi t ed a m o u n t of t hema t i c m a p s . But as it is, we have 
to be realist ic about the who le mat te r , and accept the fact tha t , next to our 
budge t l imi ta t ions , the re is p e r h a p s too big and too complex an informa
t ion b u r d e n to be able to cont ro l all var iables and all re levant data-struc
tu res : at least in t he h u m a n i t i e s , we a re not even able to detect all the 
va r iab les in f luenc ing the p h e n o m e n a tha t interest us (7). But on the o ther 
h a n d , the videodisc app roach seems to be a sufficiently sound-work ing 
so lu t ion , t h o u g h i t r e m a i n s tied to the a l ready discussed grid system a n d to 
its no t comple te ly satisfactory ph i losophy of relat ive p r e d o m i n a n c e of va
r iab les in t he single geographic uni t s . T h e videodisc al lows us, however , to 
b r o a d e n ou r knowledge basis wi th an ex t remely complex a n d versat i le 
m u l t i m e d i a l tool a n d to lessen the d e c i s i o n m a k i n g b u r d e n . 

In cons ide ra t ion of t he uns tead iness of cause effect re la t ions be tween 
p r e s e n c e / a b s e n c e of a cer ta in e l ement or var iab le and probabi l i ty or re
l evance of a cer ta in p h e n o m e n o n , we chose for ou r DB-project a large-grid 
s t ruc tu re as be ing the one a l lowing us a wider range of in te rp re ta t ions . 
T h o u g h less exact in t he detai ls , such a wider and m o r e flexible grid has 
t h e advan t age of not be ing tied to a fixed set of cond i t ions , whi le a finer 
gr id , t h o u g h m o r e detai led in its results , is also m o r e l imited in its appli
ca t i ons . We were m o r e o v e r aware of the impossibi l i ty to gua ran t ee well-
b a l a n c e d , exhaus t ive , re l iable and h o m o g e n e o u s in format ion t h r o u g h o u t 
o u r records . H a v i n g to choose between a greater predic t ive s t reng th on a 
l imi ted field, and a lesser one , wi th , however , a m u c h wider range of per
t i nence , we went for the lesser evil, conf iding that p red ic t ions may anyway 
be i m p r o v e d step by s tep, by repeat ing and m o r e and m o r e ref ining the 
b r o w s i n g t h r o u g h avai lable in fo rmat ion . T h e single record of the DB still 
refers to the single e l ement of the terr i tor ia l grid. T h e record 's format is 
no t too strictly s t ruc tured and the data-fields only regard essentials (l ike 
ident i f ica t ion keys and a series of codified var iables) whi le a fairly large 
s h a r e of space is left over for free text in format ion and con t ro l led t e rms , 
ac t ing as m e m o s referr ing to e lsewhere stored d o c u m e n t a t i o n . In th is way, 
t h e i n fo rma t ion in the records of the da tabase is l inked to re la ted infor
m a t i o n which is e i ther to be accessed th rough the videodisc system, or 
o the rwi se s tored in different archives , some of them not even be long ing to 
o u r D e p a r t m e n t . 

Access to t h e supp lemen ta ry documen ta t i on h in ted at in the single re
co rds of t he da tabase , but stored in o the r a rchives , is m a d e easier by a 
t ree-s t ruc tured file series. T h e records of secondary files (i.e. the files not 
h a v i n g as basic record t he single geographic uni t of the gr id) m a y give 
f u r t h e r detai ls conce rn ing par t i cu la r a rch ives and thei r access m e a n s or 
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t he ident i f icat ion data of documen ta t i on regarding single records in the 
m a i n da tabase . T h o u g h access to o ther archives may somet imes be difficult 
or t ime-consuming , we most ly avoided reproduc ing somebody else's do
c u m e n t s to m a k e research easier. In fact, th is could eventually only lead to 
a pre t ty useless m a m m o t h a rch ive , with great m a n a g e m e n t difficulties and 
costs, whose cent ra l iza t ion would have no control at all over modif ica t ions 
occur r ing in the p r e p h e n i c a rchives and may give no guaran tee concern ing 
upda tedness of its in fo rmat ion . 

As in p rev ious vers ions of the A G E R pro to type , the aim in p l a n n i n g a 
mixed-media da tabase with the he lp of the videodisc technology lies main
ly in wha t may be called » m a p s of r isk« (8). Tha t m e a n s the chance and 
l ikel iness to f ind given p h e n o m e n a re t racing th rough the grid some va
r iables which had been previously found to be connected to similar events , 
at tested in o ther geographical locat ions. We may, for instance, be looking 
for a cer ta in kind of p r e r o m a n set t lement and may have a l imited budget 
for field research and prospect . Browsing th rough the available informa
t ion conce rn ing s imi lar sites which have already been traced, i t would , 
t hus , be possible to find locat ions where s imilar condi t ions and var iables 
m a y give us h o p e to find ano the r such site. Moreover , i t could be possible 
to c o m b i n e th is search with the rates of expend i tu re for prospect ing in 
different geological set t ings and to instruct the system to consider also a 
given soil type and to exc lude a n o t h e r one , t hus mak ing results even m o r e 
accura te and respond ing to the given task. 

Some th ing s imilar could of course be done for a whole range of diffe
rent needs . Laying out the best plan for a new road in a seismic area, or 
f inding the m o r e economic solution for connec t ing isolated bui ld ings to an 
exist ing te lephone-ne t , or efficiently con t ro l l ing pr iva te activities in areas 
of archaeological interest , all these are tasks that may be more readily and 
easily tackled using exist ing in format ion in a m o r e integrated way. The 
expense of i m p l e m e n t i n g a videodisc system based on the AGER-p ro to -
type may, thus , repay itself in a short t ime by m e a n s of a higher efficiency 
of m a n a g e m e n t and of a h igher quali ty of service offered to the publ ic (9). 

Notes 

* T h e a u t h o r is P l ann ing Consu l t an t for optical and digital systems at 
the A R T & Cul tu ra l D e p a r t m e n t of the City of R o m e 

(1) Bertuglia 1987, Vol. 1, p. 44 
(2) Calif ano - Por toghese 1986, pp . 611-618 
(3) Bogaerts 1987, vol . I , pp . 27-41, with s c he me at p. 35 
(4) Pegora ro 1987, vol . II , pp . 709-738 
(5) C o m u n e di R o m a - USICS 1986 
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(6) Alsford - G r a n g e r 1987, p p . 187 200 for a cos ts /benef i t s evaluat ion 
(7) Ca l i fano 1987, pp . 457-465 
(8) Cal i fano - Por toghese 1986, p. 612 
(9) Cal i fano - Por toghese 1988 
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