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A Source-Oriented Approach 
to History and Computing: 

The Relational Database 

Daniel. I. Greenstein* 

T h e compu te r ' s place in historical research has yet to be f i rmly establis
hed despi te 30 years of its use by h is tor ians . Th i s is largely due to the fact 
that the c o m p u t e r is viewed as the na tura l ly of so-ca l led » n e w « h is tor ians 
whose use of social science mode ls and quan t i t a t ive me thods has chal len
ged » t rad i t iona l« , na r r a t i ve approaches to his tory and engendered bi t ter 
cont roversy over the fundamen ta l n a t u r e of clio's craf t . ( l ) In this debate , 
the c o m p u t e r is pa in ted by the t radi t ional is t with the same b r u s h as the 
renegades , and revered by the renegades as a weapon in the i r chal lenge to 
the t radi t ional is ts . It is not often treated by h i s to r ians for what it essential
ly is: a tool which , l ike many o ther tools, has some general utility in the 
study of history. In his much quoted pres ident ia l address to the Amer i can 
Historical Associat ion in 1963, Carl Br idenbaugh reacted strongly against 
the p ioneer ing use of c o m p u t e r s in history. It was not , however , the com
pu te r »per se« to which he objected, but » the B i t ch -Goddes s Q U A N T I -
F ICATION«. (2 ) Over the course of the next decade, Br idenbaugh and tra
di t ional h is tor ians l ike him were increasingly on the defensive against a 
groundswel l of new history. By 1973, Le Roy Ladur i e could comfor tably 
forecast that h i s tor ians in the 1980s »would have to be able to p r o g r a m m e 
a c o m p u t e r in o rde r to survive«.(3) Once again, however , i t was not the 
c o m p u t e r tha t was at issue but the approach to history that was facilitated 
by its use. 

By the mid -1970s , the new his tory was qui te clearly in decl ine ; many of 
its more e m i n e n t p rac t i t ioners began sound ing a retreat to na r ra t ive or 
admi t t i ng that bor rowed social science mode l s and m e t h o d s can only ever 
supp lemen t never replace the total immers ion in the a rchives that tradi
t ional is ts have always advocated as a def in ing pr inc ip le of the i r discipl ine. 
Now, with the move away from the new his tory in full swing, l i te ra ture on 
historical c o m p u t a t i o n is increasingly conf ined to j o u r n a l s which are pre
pared for and c o n s u m e d by a small cadre of the conver ted . To all but the 
cognoscent i , its language and m e a n i n g is impene t r ab l e . T h e c o m p u t e r is 
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t hus in dange r of be ing associated by h i s to r ians wi th this par t icular rift 
wi th in the i r profession and , m o r e na r rowly , with the sophis t icated and , for 
m a n y , u n a p p r o a c h a b l e m e t h o d s of quan t i t a t ive his tory . So long as this is 
the case its role in historical research will ne i the r be f irmly establ ished n o r 
widely accepted. 

To coun te r this t rend towards what can only be described as marg ina
l izat ion, the c o m p u t e r must be shown to be useful in what I shall term a 
» s o u r c e - o r i e n t e d « approach to history. Th i s claim is based on the follo
wing premises . First ly, h i s to r ians do not on the who le specialize in the two 
p r i m a r y charac ter i s t ics of c o m p u t a t i o n : t e chn ique and m e t h o d . Instead, 
they special ize in the use and in te rpre ta t ion of historical sources . Secondly, 
h i s tor ians will hand le the s ame sources differently according to the i r par
t icular research interests , and to their explicit but m o r e often implici t theo
retical perspect ives on the n a t u r e of history. Th i rd ly , any o n e h is tor ian ' s 
in te rpre ta t ion and use of a par t i cu la r source may vary over t i m e accord ing 
to in tu i t ion and to the discovery of new ev idence . In shor t , historical re
search sees t he h is tor ian engrossed by the a rch ives , engaging the sources 
there in in a d ia logue which is highly persona l . His tory , then , is in some 
large measure , subjec t ive despi te some radical but no longer fash ionable 
c la ims to the con t ra ry . T h e compu te r , if i t is ever to be seen as hav ing some 
general uti l i ty for the profession must repl icate , indeed facil i tate the dia
lectical r e la t ionsh ip (in a Socratic not a Marxis t sense) that exists between 
the h is tor ian and his sources . If, on the o the r h a n d , the c o m p u t e r conti
nues to be dressed up and sold to h is tor ians in t e rms of its appl icat ion of 
r igorous m e t h o d s and s t andards to the use and in te rpre ta t ion of historical 
sources , i t s imply will not wash with the larger body of the profession. 

Rela t iona l da tabase technology goes some way in provid ing a m o r e sour
ce -o r i en t ed approach to historical c o m p u t a t i o n . T h e scope of this essay 
p roh ib i t s a c o m p r e h e n s i v e account of what a re lat ional da tabase is and 
how it works . Suffice it here to say that a relat ional da tabase is seen by its 
users as a col lect ion of tables . (4) The d iagram in Figure 1 shows the tables 
of a re la t ional da tabase being used in a study funded by the L e v e r h u l m e 
F o u n d a t i o n of the social or ig ins and career des t ina t ions of a s ample con
sisting of 15,000 of Oxford Univers i ty ' s t w e n t i e t h - c e n t u r y s tudents . T h e 
centra l P E R S O N table consis ts of the n a m e s a n d vital statistics (date and 
place of b i r th and dea th ) of each individual for w h o m biographica l infor
ma t ion was col lected. O t h e r tables inc lude in fo rmat ion on educa t iona l 
a t t a i n m e n t , n o n - a c a d e m i c qual i f icat ions , j o b s held , polit ical and religious 
affi l iations, and so on . Biographical in fo rmat ion in these tables is j o ined to 
the re levant indiv iduals whose n a m e s are listed in the P E R S O N table 
t h r o u g h in t e rmed ia ry tables (not shown in the d i a g r a m ) which also con
tain references to the source from which such in fo rma t ion was der ived. 
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Figure 1: lough diagrai (excluding intermediary join tables) 
of database wdel; study of Oxford University's 
twentieth-century students 

T h e r e are four pr incipal advantages that the relat ional da tabase offers 
t he h is tor ian . First ly, they pe rmi t historical sources and the a i m s of hi
storical research to d e t e r m i n e computa t iona l m e t h o d and t echn ique . Th i s 
is s o m e t h i n g of a depa r tu re in and of itself insofar as compute r -ass i s ted 
research is so often shaped by the rigid cons t ra in t s imposed by avai lable 
c o m p u t e r software. Take, for example , h ierarchical database software 
which insists that data be represented in one table only. That table consists 
of one row for each record in the database and as many c o l u m n s as there 
a re var iables that are likely to be cons idered in a par t icular s tudy. The 
p r o b l e m , of course, is the n u m b e r of var iables involved in any study arc 
d e t e r m i n e d th rough the h is tor ian ' s famil iar i ty with the historical source 
mater ia l and so is constant ly in flux as m o r e informat ion is uncovered or 
as new perspect ives are adopted . With the relat ional database, th is »dialec
t ical« in te rpre t ive process is bet ter catered for. The re is no l imit , for exam 
pie, to the n u m b e r of records conce rn ing indiv iduals ' j obs that may be 
added to the j o b s table represented in F igure 1 above. Fur the r , the re is no 
reason that an ent i rely new category of i n fo rma t ion , say on fo rms of edu
cat ional funding, could not be added to the database simply th rough the 
crea t ion of a addi t ional tables which are l inked to the P E R S O N table. 

A second advan tage that the relat ional da tabase offers the h is tor ian is 
that i t a l lows for historical in fo rmat ion to be stored and analysed in its raw 
(read textual ) form. A gl impse of a small por t ion of the jobs table is p r o 
vided in Table 1. The re , it may be seen that occupat ional in fo rmat ion is 
p resen ted precisely as i t was discovered at source . Thus , the relat ional 
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da tabase establ ishes s o m e t h i n g ak in to an a r ch ive in which the source is 
ava i lab le to any n u m b e r of different i n t e rp re t a t i ons and research designs. 
C o m p a r e th is wi th m o r e rigidly s t ruc tured da tabase software which force 
the h i s tor ian to sweat down his data in to a series of s t andard ized keywords 
or even n u m e r i c codes . T h e p r o b l e m s wi th cod ing historical data are al
ready well known and need l i t t le m o r e than the briefest men t ion here : 

once in fo rmat ion is coded and c o m p u t e r i z e d , i t is ex t remely difficult 
i f not imposs ib le to i n t roduce new in fo rma t ion wh ich was not initial
ly cons idered i m p o r t a n t to the inves t iga t ion; 
once adopted and appl ied , s chemes for coding in format ion may ra
rely be a l tered, even when they are s h o w n to be inadequa te ; 
t he ass ignment of n u m e r i c codes or keywords to raw data is always an 
inferent ia l process , but once inferences have been made and data 
coded they c a n n o t be a l tered even in the light of new and conv inc ing 
in fo rma t ion . 

Th i rd ly , re la t ional da tabase , because they preserve informat ion in its 
largely una l t e red form are themse lves s o m e t h i n g of an archive whose ma
terial is accessible for secondary and c o m p a r a t i v e analysis by any n u m b e r 
of different users . Each is able to b r i ng to the data his or her own research 
interes ts and expert ise . Were the data in the s tudy to be presented to them 
in a h ighly s t ruc tured form (whe the r keywords or codes) they would be 
den ied that one f u n d a m e n t a l e l emen t which compr i se s so much historical 
research . Tha t is, t he chance to engage the raw mate r ia l , to ask their own 
ques t ions of and der ive the i r exper t ly in formed in te rp re ta t ions from it. 

It has often been said tha t the vast ma jo r i ty of c o m p u t e r - a i d e d histo
rical research p roduces resul ts which rely on the simplest quan t i t a t ive 
t echn iques : coun ts , percents and averages . Such p rocedures do require tha t 
historical data be g rouped toge ther in some meaningfu l way. But, as des
cr ibed above , the process of ca tegor iz ing historical data in n o n - r e l a t i o n a l 
da tabases is bo th cont rovers ia l and in t rac tab le . T h e four th advan tage of 
the re la t ional da tabase , t hen , is that i t enab les data to be categorized for 
quan t i t a t ive analysis but in a way which docs not a l ter the raw data . 

Together , Tables 1-4 p rov ide only the end produc t of one example of 
data no rma l i za t i on as i t was car r ied on the da tabase whose overall design 
is shown above in Figure 1. The in te rp re t ive quest ion at issue was the 
extent to which college and univers i ty scho la r sh ips were used at Oxford to 
he lp p o o r e r s tuden t s with p roven academic mer i t to achieve a univers i ty 
educa t ion and how, i f a t all, th i s changed over t ime . T h e P E R S O N table 
lists t h e n a m e s of a s a m p l e of Oxford Univers i ty ' s twen t i e th - cen tu ry stu
den t s . Since the s tudy in ques t ion was in teres ted in univers i ty educa t ion 
and i n t e r -gene ra t i ona l mobi l i ty , i t also inc ludes the n a m e s of those stu
d e n t s ' f a the rs and spouses . T h e S C H O L A R table , on the o ther hand , pro-
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Table 4: normalized analysis of scholars and coroners' : 
Corpus Christi College, Oxford, 1880-1974 (1=2, 

fathers'occupations 
987) 

1880-1913 1914-39 1940-74 
OCCUPATION s c h o l a r commoner s c h o l a r commoner s c h o l a r commoner 
gentry/any l i t 20* St lot 6t 7t 
clergy 26 17 13 9 4 3 
civil service 5 5 9 9 12 9 

lav 4 14 7 10 3 6 
medicine 3 4 5 6 4 5 
teaching 8 5 9 14 14 10 
other_professional. 8 ; 3 8 7 _10 7 
alljrofessional _ 2 3 _ 2 6 __29 __37 .31 28 

finance 2 4 5 5 4 4 
commerce 13 10 10 13 10 12 
industry 5 6 8 7 JL .10 
al l business __20 _ 2 0 _ 2 3 _ 2 5 .26 .26 

clerical/shopkeeper 8 1 16 5 17 16 
& working class 

not known 7 11 2 5 4 11 

TOTAL PERCENT .100 _100 _100 .100 100 100 
NUMBER OF CASES .257 .410 _233 _370 584 1133 
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vides a list of var ious scholarsh ips and pr izes that were avai lable to he lp 
s tuden t s pay for thei r univers i ty educa t ion . Final ly , the JOBS table gives a 
comple t e list of all t he j o b s known to have been held by the univers i ty 
s tuden ts in the sample as well as those held by s tuden t s ' fa thers and spou
ses. 

Owing to l imi ta t ions of space, Table 3 does not show the two i n t e r m e 
diary tables which l ink the people in t he P E R S O N table with the i r scho
la r sh ips and j o b s held in the S C H O L A R and JOBS table respectively. N o r 
does i t show the supp l emen ta ry table that was crea ted in order to p rov ide 
for t he requisi te categorizat ion of occupa t ions . Very briefly, th i s supple
m e n t a r y table consists of two c o l u m n s was crea ted in t he da tabase . T h e 
first co lumn of this table is entered up by the software itself which inser ts 
in to it a conca tena ted version of the data which appea r in the subs tan t ive 
c o l u m n s of t he JOBS table - j o b title and f i rm. T h e second c o l u m n con
ta ins a code indicat ing that the j o b in quest ion was in one or a n o t h e r of 
several j o b categories, and this must be upda ted by the his tor ian conduc
t ing the analysis . F rom this po in t forward, i t was only necessary to follow 
s t andard p rocedures for so-cal led »data n o r m a l i z a t i o n « in order to pro
duce the end product : a table c o m p a r i n g scho la rsh ip ho lders wi th 
n o n - s c h o l a r s h i p holders by the i r fa thers ' occupa t ions for the per iods , 
1880-1913, 1914-1939, and 1940-74.(5) 

T h r e e po in t s requi re emphas i s . Firstly, the analysis took place wi thou t 
a l te r ing the raw data. Secondly, repeat ing the analysis but bas ing i t on 
ent i re ly different cr i ter ia for categoriz ing occupat ional in format ion requi
res s imply that the con ten t s of the second c o l u m n in the supp lemen ta ry 
j o b - c o d i n g table be al tered. Th i rd ly , the figures in the result table, ex
pressed as e i ther percentages or counts , could easily be loaded in batch in to 
any n u m b e r of statistical tables w h e r e they could be mul t ip l ied , added , 
regressed or tested for var iance . 

Despi te the obvious utility of this p rocedure , it is difficult to advocate 
t he view of historical research upon which it is based. Tha t is that com
puter -ass i s ted historical research compr i ses a s ingular and relatively brief 
strategic raid on some a rch ive where as m a n y data as possible are cap tured , 
and neu t ra l ized in a fixed and una l t e rab le pa t t e rn which is conduc ive to 
some foregoing analytical p rocedure . 

T h e relat ional model , i t seems repl icates a m o r e t radi t ional approach to 
his tory; one in which the process by which the h is tor ian gets to know his 
sources , and that by which he analyzes them are worked out together and 
in relat ion to one ano the r . O n e canno t , therefore , advocate the relat ional 
da tabase as a means of s tor ing historical data in its textual form as a 
p re lude to its be ing r a m m e d into a flatfile. Ra the r , as a kind of a rch ive in 
and of itself. One , which l ike t radi t ional archives , m a y be cont inua l ly up
da ted , and freely and selectively explored by h i s tor ians . 
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