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                     Abstract 
 To what extent should historians allow the circumstances of their time infl uence judgement and understanding of the past? 

This question was fi rst famously raised in 1931 by Herbert Butterfi eld and, following his lead, the viewing of the past through 

the lens of the present came to be called  whiggism . And ever since Butterfi eld, conventional historiographical wisdom has 

dictated that whiggism should be avoided at all cost. However, in the realm of certain ‘special histories’ such as those of 

science and technology, a critical factor intrudes not normally thought of in political, social or economic historiography: 

 creativity . Such histories are ‘special’ not only because their respective domains demand specialized knowledge on the 

historians’ part but also because they are histories of creative work. In this paper we argue, drawing upon episodes in the 

history of computing that the historiography of such creative domains as technological invention and scientifi c discovery 

fully justifi es adopting a whiggish interpretation. 

   Keywords     Computing    ·  Creativity    ·  Developmental history    ·  Historiography    ·  Technoscience    ·  Whig history  

       1    The ‘identifi cation problem’ 
in historiography 

 In June 1951, at a conference held in Manchester, UK, to 

mark the inauguration of the Ferranti Mark I computer at 

the University of Manchester, Maurice Wilkes, director of 

(what was then) the University Mathematical Laboratory 

in Cambridge, delivered a lecture titled “The Best Way to 

Design an Automatic Calculating Machine” (Wilkes,  1951 ). 

The substance of this lecture was a new scheme or technique 

called  microprogramming  for designing the control unit of 

the electronic digital computer—then still in an embryonic 

state of development. 

 In the course of writing a history of the birth of computer 

science, the present writer devoted an entire chapter to this 

episode (Dasgupta,  2014 ). But why was this judged a suf-

fi ciently signifi cant  historical  event to merit a substantial 

presence in a history of the early days of computer science? 

For convenience and brevity let me call this the  identifi cation 
problem in historiography . This is of course, a well-known 

problem that was addressed by such distinguished historians 

as the political historian Carr ( 1964 ) in his provocative and 

infl uential book  What is History?  as evidenced by the quote 

below. 

   It is the historian who has decided for his own reasons 

that Caesar’s crossing of . . . the Rubicon . . . is a fact 

of history, whereas the crossing of the Rubicon by mil-

lions of other people before or since interests no one at 

all (Carr,  1964 , p. 11).   

 In this paper I address this problem in relation to the his-

toriography of  technoscience —a term referring to science 

and technology as two mutually interacting disciplines (Sis-

mondo,  2010 , p. 81). As we shall see, answering this particu-

lar question will entail unraveling a complicated interplay 

of larger questions pertaining to the issue of  whiggism  in 

historiography and what the technoscientifi c community 

values as history of science and technology. 

     2    An anti-whig stance 

 As is well known, one of the dilemmas faced by the his-

torian is the following: To what extent should she allow 

present circumstances infl uence her judgement and under-

standing of the past? This question was fi rst famously 

raised in 1931 by Herbert Butterfi eld who off ered a scath-

ing criticism of those historians who, he said, valorized 
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or demonized historical actors according to the values of 

the historian’s own time (Butterfi eld,  1973 ). This viewing 

of the past through the lens of the present thus came to be 

(derisively) called  whiggism . And ever since Butterfi eld, 

conventional historiographical wisdom has dictated that 

whiggism should be avoided at all cost. 

 According to anti-whig sentiment, the historian’s job 

is to describe as accurately as possible what ‘really’ hap-

pened in the past, eschewing all judgements or interpreta-

tions that may implicitly or explicitly be shaped by the 

context of the historian’s own time. Among historians of 

technology, Nathan Rosenberg and Walter Vincenti con-

curred with the anti-whig precept in concluding their study 

of the design and construction of the Britannia Bridge in 

the 1840s: 

   . . . it is . . . likely to be seriously misleading to write 

technological history in terms of developments that 

have survived in present practice . . . one of the mor-

als of our story is that the generation of valuable 

technological knowledge is not confi ned to episodes 

that resulted directly in the production of inventions 

that later proved to be of great value (Rosenberg & 

Vincenti,  1978 , p. 68).   

 They point out that the unique form of the Britannia 

Bridge—its tubular structure—had only a “limited useful 

life” and thus “merits not much more than a footnote as 

far as the history of bridge building is concerned” (p. 67). 

The real value of this project was the knowledge it gener-

ated about the properties and behavior of wrought iron as 

a structural material. 

 We will consider later the pro-whig response, especially 

as it relates to the historiography of technoscience. For 

the present, let us consider the case mentioned above: the 

invention of microprogramming. How will the historian 

committed (according to conventional wisdom) to the anti-

whig stance approach this event as an aspect of the history 

of computing? Indeed, why will the anti-whig historian 

consider this event of any historical signifi cance at all? 

 To answer this last question, the historian might fol-

low Wilkes’s own commentary in his 1951 lecture. He 

tells us that unlike the case of the memory and arithmetic 

units (the other two principle parts within a digital com-

puter of the time), the design of the control unit—the part 

which supplies the signals that eff ect the operations of the 

machine’s other components (including the memory and 

arithmetic unit) is unsystematic, irregular, unduly com-

plex and, consequently, unreliable. This was because the 

designer of the control unit “usually proceeds in an ad hoc 

manner drawing block diagrams until he sees an arrange-

ment which satisfi es his requirements and appears to be 

reasonably economical” (Wilkes,  1951 , p. 59). And so, “I 

would like to suggest a way in which the control unit can 

be made systematic and therefore less complex”. 

 This, then, was Wilkes’s problem — literally his very own 

problem, for this was not an issue that was widely acknowl-

edged or recognized by computer designers of that time. As 

Wilkes himself recored in conversation with me (in Decem-

ber 1991, at the Olivetti Research Laboratory, Cambridge, 

UK), the problem was a  personal  one. He remarked that the 

audience attending his lecture did not particularly appreciate 

the nature of the problem he was addressing and that they 

were largely unresponsive to his idea. 

 So why should the anti-whig historian ever be interested 

in this event in 1951 as historically signifi cant? To answer 

this we need to make our fi rst excursion into the  historicist 
view of creativity.  

     3    Creativity as history making 

 According to this view, to be creative is to make history 

(Dasgupta,  2019 ). Before expanding on this, I introduce two 

terms I will use throughout this paper. By  artifact  I mean 

anything produced by human eff ort; that is, a non-natural 

thing. (Here, I shall ignore as irrelevant to the present dis-

cussion the fact that both non-human animals and even some 

some computational artifacts have some limited capacity to 

produce artifacts.) An artifact may be a material object (that 

necessarily obeys physical laws, e.g., a scientifi c instrument 

or computer hardware) or an abstract or non-material entity 

(which are by their nature independent of physical laws, e.g., 

an idea, a mathematical theorem or an engineering design). 

By  artifi cer  I will mean the producer of an artifact. 

 The historicist perspective on creativity proposes that 

an artifi cer is creative if she makes history. This was fi rst 

explicitly recognized by Boden ( 1991 ) who identifi ed two 

ways in which this may happen. One is when an artifi cer 

produces an artifact that is original with reference to the 

 artifi cer’s personal history . The artifact so produced would 

manifest  P-originality  and the artifi cer deemed  P-creative.  
Others may well have created the same artifact before her 

but this does not dilute the artifi cer’s cognitive achievement. 

Boden’s second sort is when the artifact is original with 

respect to  all  of its past history (thus,  H-original) —that is, 

with respect to all of time  preceding  the time when the arti-

fact was created. The artifi cer is then said to be  H-creative.  
 But the artifact’s originality with respect to  its  past alone 

is never suffi  cient. There is also the question of  how  original 

the artifact is. It must be  valuable  in some signifi cant sense. 



30 Indian Journal of History of Science (2021) 56:28–36

1 3

     4    An anti-whig interpretation of Wilkes’s 
invention 

 We can now see why an anti-whig historian of computer sci-

ence might be interested in the invention of microprogram-

ming. If the historian is writing a biography of Wilkes, she 

may want to explore this invention as a case of P-originality. 

More compellingly though, microprogramming as a design 

principle or technique (an abstract artifact) as a solution to 

‘Wilkes’s problem’, would appeal to the historian as a case of 

H-originality. To be more precise, the historian might inves-

tigate whether the principle of microprogramming is indeed 

H-original and that Wilkes has indeed made history. This 

would clearly demand some measure of technical knowl-

edge, even expertise on the part of the historian or, at the 

very least, require collaboration with an expert. The histo-

rian in this latter situation would appeal to the state of com-

puter design as it was prior or contemporaneous to Wilkes’s 

invention. He would compare Wilkes’s idea with existing 

schemes and come to a conclusion that microprogramming 

was indeed a new contribution to control unit design in par-

ticular and to computer design in general. That is, this was 

a novel invention. As for its signifi cance, in addition to it 

meeting Wilkes’s original goals—making the control unit 

more regular in structure thereby reducing its complexity 

and the design procedure itself more systematic, Wilkes also 

pointed out several other advantages to his scheme: fi rst, the 

“order code” design (the computer’s ‘instruction set’ in later 

language) could be delayed to a later stage of the machine’s 

implementation; second, the order code could be changed 

even after the computer became operational; and thirdly, 

most intriguingly, it aff orded the possibility of a computer 

with no intrinsic order code at all, rather, allowing the pro-

grammer to design his own order code customized to his 

own requirements. “Such a machine”, Wilkes concluded, 

“would have a number of fascinating possibilities” (p. 60). 

 The historian might also realize something else: whereas 

prior to this idea, the design of the control unit was wholly 

an exercise in circuit design (‘hardware’ design in later par-

lance), Wilkes’s proposal transformed it in part into an exer-

cise in computer programming (hence Wilkes’s naming it as 

‘microprogramming’). 

 From a strictly anti-whig perspective the historian would 

thus likely judge Wilkes’s scheme not only novel but also 

signifi cant because of its technical advantages as just noted. 

But its signifi cance lay in another sense: the idea of trans-

forming a project in circuit design to one of program con-

struction it off ered an altered and alternate way of looking 

at control unit design; Wilkes’s idea was conceptually  sur-
prising.  The anti-whig historian would be quite justifi ed in 

including a discussion of microprogramming in her history 

of computer science on the grounds of its H-originality. 

     5    Justifying whiggism: the developmental 
argument 

 But suppose nothing had further happened with Wilkes’s 

idea. Suppose, taking a counterfactual perspective, Wilkes 

himself abandoned his idea as a computer design principle 

or lost interest in it, and that other computer designers of 

the time and after chose to ignore the idea. From a strictly 

anti-whig standpoint the historian of computing might then 

regard it as an isolated H-original curiosity in the annals of 

computer design. On the other hand, suppose the historian 

took an aggressively  whiggish  stance. An entirely diff erent 

picture of Wilkes’s invention of microprogramming would 

emerge. 

 To see this eff ect of whiggism, we need to consider  why  
the historian might want to adopt a whiggish stance, going 

against the tide of the Butterfi eldian opinion. The answer is 

threefold; the fi rst part is the topic of this section, and the 

second and the third are discussed in the sections that follow. 

 Our fi rst answer pertains to the interest of  practicing 
scientists and engineers  in the history of their respective 

disciplines. Not all scientists and engineers are interested 

in such history but a good many are, as biologist-historian 

Mayr ( 1990 ) has noted. And when engineers and scientists 

themselves write history their target readers are usually other 

fellow engineers and scientists. 

 Mayr noted that the scientist-historian’s fundamental 

interest is in what he termed  developmental history —“the 

development of ideas, from their origins, through all their 

permutations up to the present day” (p. 304)—for it is only 

by understanding their development that the refl ective tech-

noscientist can comprehend the state of their subject matter 

in their own time p. 304). For Mayr, “what a scientist is most 

interested in when doing historical studies is to illuminate or 

reconstruct the pathways of the  currently prevailing ideas of 
science ” (p. 305. Italics added). Mayr’s own  The Growth of 
Biological Thought  is precisely such a developmental history 

(Mayr,  1982 ). And this is where the historian deliberately,  of 
necessity,  adopts a whiggish stance. Evolutionary pathways 

and linkages from the past to the present are studied; the 

past is  selectively  sifted through with a very defi nite eye to 

the present. 

 Mayr is by no means a lone voice amongst historically-

minded scientists and engineers. His argument that the his-

tory of science and technology of fundamental concern to 

practicing scientists and engineers is developmental his-

tory—thus justifying a whiggish interpretation—has in fact 

been implicitly or explicitly assumed by many scientists/

engineers who have written or investigated the past of their 

respective disciplines. Thus, Aubrey Burstall began his  His-
tory of Mechanical Engineering  with the words: 
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   This book . . . is a review of events that the author con-

siders to have been the most important in bringing the 

science and the profession of mechanical engineering 

to its present state (Burstall,  1965 , p. 9).   

 Like Mayr after him, Burstall recognizes the  selectivity  of 

the resulting history: 

   . . . it appeared more important to dwell on, for exam-

ple, developments of water turbines or lubrication 

rather than textile or agricultural machinery, for the 

latter, though of daily impact and revolutionary impor-

tance when they took place, can now be seen to be out 

of the main stream that contributed to the knowledge 

 that is the accepted heritage of the educated mechani-
cal engineer  (p. 9. Italics added).   

 Likewise, structural engineer-scientist Stephen Timoshenko 

begins his classic  History of Strength of Materials  with the 

assertion: 

   I wanted to . . . give to a larger circle of readers a his-

torical review of principal steps in the development of 

our science (Timoshenko,  1983 , p. v).   

 Developmental history animated the thoughts of Richard 

Shelton Kirby and his co-authors of another classic,  Engi-
neering in History : “This history”, the authors write, 

   . . . is intended to present the development of engi-

neering in Western civilization from its origins into 

the twentieth century . . . The history of this inter-

action [between engineering and other human activi-

ties] is discussed with the history of the accumulation 

of knowledge on which the advance of engineering 

depends (Kelby et al.,  1956 , p. v).   

 To take another example from the realm of the natural sci-

ences, physicist J.D. Bernal, introduces the third volume of 

his four-volume  Science in History  by noting that his objec-

tive in writing this series of books was to show that. 

   . . . the connexions between science and social forces 

can be useful only if it can show how those relations 

 as we fi nd them here and now  have arisen out of their 

previous history. No gap can be allowed between past 

and present (Bernal,  1971 , p. 203. Italics added).   

 And in the introduction to his book  The Extension of Man , 
based on a series of lectures on the history of physics to 

physics freshmen in Birbeck College London, Bernal tells 

his readers that the aim of his book is to explain: 

   . . . what experimental physics is and how it has come 

to be like that . . . and how we came to think in that 

way and how the whole of  current  physics is tied up to 

the history of physics (Bernal,  1972 , p. 13).   

 As a fi nal example, the present author and his collaborator 

began a historical survey of a branch of microprogramming 

called ‘fi rmware engineering’ with the words: 

   The purpose of this article is to present a survey of 

firmware engineering  unifying the developments 
reported in the fi rst decade  (the 1970s)  with the most 
recent work reported in the present decade . Our sur-

vey is not exhaustive. We have been deliberately selec-

tive in the choice of topics which we believe are the 

most problematic, most intellectually interesting, and 

most likely to be practically signifi cant in furthering 

a science of microprogramming (Dasgupta & Shriver, 

 1985 , p. 103. Italics added).   

     6    Justifying whiggism: the situatedness 
argument 

 These various sources all bring into the debate the role of 

the situatedness of both historian and the  consumer  of such 

histories: the reader. The historian, wrote philosopher of sci-

ence David Hull “is lodged squarely in the present”; all he 

 can  do is draw upon the “theories, methods, and data avail-

able to him” (Hull,  1979 , p. 5). And despite their anti-whig 

position, even Rosenberg and Vincenti ( 1978 , p. 68) confess 

that “it is... diffi  cult to liberate ourselves from the confi ning 

perspectives of the present”. 

 As for the consumer, Hull ( 1979 ) makes the point that 

“Histories are written, not only  by  people and  about  peo-

ple, but also  for  people—and they, like the historian himself 

belong to the present” (p. 5). Thus, a particular past episode 

may produce diff erent histories because the readers (con-

sumers) will diff er culturally and intellectually at diff erent 

‘present’ times. 

 Amongst consumers of historical writing are science 

teachers and science students. Thus, physicist Stephen Brush 

tells us: “Whig history is precisely what the science teacher 

wants—he is interested only in those earlier developments 

that led up to today’s established theories and laws” (Brush, 

 1974 , p. 1169)—the very theories and laws that characterize 

the teachers’ and students’ situatedness. 

 This cultural situatedness of the historian in his time 

demands the  translation  from language past to language 

present. A case in point from the history of computing is 

Charles Babbage’s design of his Analytical Engine, carried 

out mostly between 1833 and 1849 and then again in his 

fi nal years (Dasgupta,  2014 ). 

 Babbage’s was a mechanical world: the Analytical Engine 

was conceived out of a complex of gear wheels, chains, 

levers, rack-and-pinions, weights and pulleys. But computer 

scientist and Babbage scholar Allan Bromley was situated 
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in the age of electronic computers. Thus, to make sense of 

Babbage’s design both to himself and his readers Bromley 

 had  to translate Babbage’s ideas into the language of his 

own age. By way of this translation the reader learns that the 

Analytical Engine was designed as a ‘decimal machine’ and 

that it used the ‘sign-and-magnitude’ scheme to represent 

numbers (Bromley,  1982 ). 

 Likewise, Maurice Wilkes’s examination of Babbage’s 

notebooks led to his recognition that the latter’s design of 

what we  now  call the control unit bore a remarkable resem-

blance to the principle of the microprogrammed control 

unit invented by Wilkes himself. Here too, Wilkes’s insight 

and his contemporary readers’ understanding of Babbage’s 

design necessitated a mapping of Babbage’s mid-nineteenth 

century concepts into Wilkes’s late-twentieth century lan-

guage (Wilkes,  1981 ). 

     7    Justifying whiggism: the consequentiality 
argument 

 The anti-whig historian may object that the argument from 

developmental history in defense of whiggism rests on 

 pedagogic  grounds. After all, the volumes cited by Mayr, 

Timoshenko, Burtsall and Bernal, as well the review arti-

cle by the present author were all intended to instruct their 

contemporary readers. Even, they may argue, Bromley’s 

and Wilkes’s translations of Babbage’s ideas and concepts 

into ‘present-centered’ language were intended for clarifi ca-

tion and illumination to their respective readers. Surely this 

expository justifi cation has nothing to do with the  intrinsic  
character of a past technoscientifi c episode that makes it into 

a historical event. Surely, whiggism has no place in elucidat-

ing such intrinsic aspects of the past. 

 The response to this objection lies in reverting once more 

to the historicist theory of creativity. Early in this paper we 

introduced the idea that to be creative is to make history. 

Our discussion of Wilkes’s invention off  microprogram-

ming utilized Boden’s concept of H-originality. We noted 

that creativity researchers broadly agree that ‘mere’ novelty 

of an artifact does not suffi  ce judgement of its originality, but 

that one must also take into account the value or signifi cance 

of the artifact so invented. 

 One of the ways scientists, engineers (and also artists, 

musicians, fi lm makers, scholars and other artifi cers) ascribe 

signifi cance or value to an invention is the  consequence of 
that invented artifact in shaping the future course of the rel-
evant domain.  Elsewhere I have called this the ‘consequen-

tial originality’ ( C - originality ) of the artifact and, thus, an 

expression of the artifi cer’s  C-creativity  (Dasgupta,  2011 ). 

This is manifested if one can discern an  epistemic connec-
tion  between the artifact in question and one or more arti-

facts produced at some  future  time (Dasgupta,  2019 ). That 

is, the knowledge embedded in the earlier artifact serves, in 

signifi cant part, in the production of later artifacts. 

 There is another possibility. An artifact is produced at 

some point of historical time and it is discovered at some 

(possibly much) later time that another artifact was cre-

ated bearing a marked similarity to the earlier artifact, even 

though there is no evidence of an epistemic connection 

between the two. I have referred to this as an expression of 

the artifact’s ‘anticipatory originality’ ( A-originality)  (Das-

gupta,  2019 ) .  
 So from a historicist perspective we can identify, in addi-

tion to H-originality (which refers to the time preceding the 

event of an artifact’s invention), C- and A-originality, which 

both refer to the time following the event of the artifact’s 

invention. We have already related anti-whig historiography 

of science and technology to H-originality; that, for example, 

Wilkes’s invention of microprogramming being H-original 

necessitates an anti-whiggish interpretation. Let us now con-

sider the cases of C-originality and A-originality: I shall 

argue that if the historian identifi es past events or episodes as 

worthy of historical discussion because they are C-original 

or A-original then whig interpretations are justifi ed. 

     8    A-originality and its relation to whiggism 

 According to Wilson and Ashplant ( 1988 ), there are two 

variations on Butterfi eldian whiggism. In one, which these 

writers associate with Butterfi eld and which we may des-

ignate as the ‘classical’ variant, the past is celebrated and 

legitimized for what it tells us about the present. In the other, 

which they called ‘present-centeredness’, the ‘category sys-

tems’ of the past are judged relative to later or the historian’s 

contemporary category systems. 

 But in either case the historian  begins in  the present and 

looks backward. Such a whiggish mentality is justifi ed if by 

looking backwards the historian detects or recognizes a past 

event that had  anticipated  some later (possibly present) state 

of aff airs; that is, if the historian identifi es an A-original 

episode in the past relative to some later episode—in which 

case that A-original past episode becomes a legitimate sub-

ject of interest to the historian. Two episodes from the realm 

of computing will illustrate this. 

    8.1    Turing’s anticipation of the program correctness 
problem 

 Between the late 1960s and the mid 1980s a major research 

topic in computer science was the conception of computer 

programs as mathematical objects and the mathematical 

proofs of the correctness of such programs. This topic 
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came to be known as ‘The formal program verifi cation 

problem’ or ‘the program correctness problem’, and by 

common consent among computer scientists, Floyd ( 1967 ) 

and Hoare ( 1969 ) were acknowledged as the originators 

of this fi eld of study. 

 However, in 1949, in the proceedings of what was the 

fi rst British conference on computing held in Cambridge, 

Alan Turing contributed a 3-page paper bearing the title 

“Checking a Large Routine” (Turing,  1949 ). His central 

idea was that “checking” whether a program is correct 

or not is facilitated if the programmer states assertions 

that are expected to be true at certain points in the pro-

gram. These assertions are such that once they are checked 

individually, the correctness of the whole program can be 

deduced. Most of Turing’s papers consisted of a worked 

out example. The problem he used was the computation 

of the factorial of a number without using a multiplication 

operation, the latter being carried out by repeated addition. 

 Sometime in 1983, while casually scanning the pro-

ceedings of the Cambridge conference, the present writer 

came upon this paper. And very quickly, it became clear to 

me that Turing had identifi ed the essential ideas underly-

ing program correctness—even though, strangely enough, 

the word ‘proof’ did not appear in the text and it remained 

unclear as to the ‘checker’s’  modus operandi  for verify-

ing the various assertions. But more intriguingly, from the 

historical perspective was the question of whether Turing’s 

idea was further pursued by himself or by anyone else, 

and in particular, whether Floyd or Hoare was infl uenced 

by his paper. 

 From Floyd’s paper it seems that he was unaware of 

Turing’s paper. As for Hoare, from a conversation this 

author had with him in 1986, it emerged that he only came 

to know of the Turing paper in 1984 when F.L. Morris and 

Cliff  Jones (a former student of Hoare), just about the time 

of my own realization of the signifi cance of the Turing 

paper, published an account in  Annals of the History of 
Computing  (Morris & Jones,  1984 ). 

 Thus, in the absence of any epistemic linkage of 

Turing’s ( 1949 ) work and those of Floyd and Hoare in 

the late 1960s, we must judge Turing’s idea (an abstract 

artifact) to be A-original. That Morris & Jones (and this 

author, independently) found this work to be both novel 

and signifi cant lay in linking  our  ‘present-centered’ knowl-

edge,  circa  1983 with that paper; that is, Morris & Jones as 

well as this writer engaged in whiggish thinking, without 

which the historical signifi cance of Turing’s paper would 

have been far weaker and perhaps ignored by a historian 

of the program correctness problem. 

     8.2    Babbage’s anticipation of the programmable 
digital computer 

 Charles Babbage’s Analytical Engine holds a remarkable 

position in the history of computing in particular and, more 

broadly, the history of technoscience. On the one hand, no such 

mechanical computational machine had been conceived prior 

to it along its lines (Dasgupta,  2014 , p. 17). Yet Burstall ( 1965 ) 

makes not even a mention of it in his  History of Mechanical 
Engineering.  Perhaps this was because the Analytical Engine 

was never built in Babbage’s lifetime; or because Burstall 

thought that it belonged outside the ‘mainstream’ of mechani-

cal engineering; or, most tellingly, because he thought it had 

no bearing on the mechanical engineering of Burtsall’s own 

time. What remained was its design and hundreds of draw-

ings and other representations of its principles. The Analytical 

Engine was an  idea , thus an abstract artifact. It was this idea, 

this design that was H-original. An anti-whig historian might 

be justifi ed in according this  design  a place in the annals of 

computing because of its H-originality. 

 But the much greater historical signifi cance of the Ana-

lytical Engine and of Babbage as the artifi cer lay elsewhere. 

As historians such as Bromley ( 1982 ) would discover, its 

fundamental logical and functional organization—what is 

now called a computer’s ‘architecture’— anticipated  the 

principle of the programmable automatic electronic digital 

computer invented some 75 years after his death, by com-

puter designers who were apparently ignorant of its architec-

ture. The Analytical Engine was A-original, and Babbage’s 

larger place in the history of computing lay in his creativity 

in conceiving this architecture. In fact, not only did he antici-

pate the general architectural principles of the programmable 

automatic computer; as Maurice Wilkes ( 1981 ), who studied 

Babbage’s notebooks in detail discovered, Babbage’s design 

of the Analytical Engine’s control unit anticipated Wilkes’s 

principle of microprogramming. Clearly, our acknowledge-

ment of Babbage’s A-creativity necessitates a whiggish 

stance. 

 Notice that in both these instances the whiggish perspec-

tive allowed us to gather  evidence  for the respective artifact’s 

A-originality; and thus evidence justifying the identifi cation 

of these episodes as signifi cant in the annals of computing. 

      9    C-creativity and its relation to whiggism 

 But the most compelling argument justifying whiggism lies 

in the realm of  consequentiality : in the realm of C-origi-

nality. If the historian identifi es a past episode as worthy of 

consideration because of its future consequences then she 

will have to adopt  of necessity  a whiggish position. 

 To explain, let us return to Wilkes’s invention of micro-

programming. We have noted that on the grounds of 
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H-originality alone the anti-whig historian would feel justi-

fi ed in treating it as a legitimate historical event in the annals 

of computing. 

 But novelty considerations alone, or its surprisingness 

may not satisfy the historian of its scientifi c or technologi-

cal value. She may want to assess its consequentiality. That 

is, the historian’s researches may start  with  the invention of 

microprogramming in 1951 and proceed  forward in time  in 

search of possible (and hitherto unknown) epistemic connec-

tions with other artifacts that temporally followed the prin-

ciple of microprogramming. In other words the historian’s 

inquiry would now embark on possible epistemic pathways 

 from the past towards the present.  Here, the historian seeks 

to determine a past artifact’s C-originality as a means of 

judging its historical worth. As in the case of A-originality, 

the search for C-originality is a search for  evidence  for (or 

against) the signifi cance of the past episode in question. 

 Notice that in this situation the historian does not begin 

with the present state of the world—what Wilson and Ash-

plant ( 1988 ) described as the ‘perceptual and conceptual 

categories of the present’—and look backwards towards 

the past state of the world;  that  is classical whiggism or 

its present-centered variant in Wilson and Ashplant’s sense. 

Rather, the historian engages in a  search  forward from the 

past event of interest toward the present; a process of  discov-
ering  possible epistemic connections linking that particular 

past event and subsequent events. In fact, the historian pur-

sues a search process which in the fi eld of artifi cial intel-

ligence (AI) is called ‘forward chaining’. The historian pro-

ceeds from the past toward the present (but not necessarily 

reaching the present) and, insofar as she fi nds epistemic con-

nections in the course of this search the stronger will be her 

assessment of the original artifact’s C-originality (and thus, 

the artifi cer’s creativity). Thus, more signifi cant becomes 

(in the historian’s judgement) the past event of interest. It is 

because the historian ‘moves forward’ in time from past to 

present in search of consequences of the past episode that 

we call this form of whiggism  forward search . 
 Suppose our historian of computing embarked on such 

a forward search through time beginning with the Wilkes 

( 1951 ) lecture. She will come upon a veritable embar-

rassment of riches, too many to be recapitulated in this 

paper. However, as discussed elsewhere (Dasgupta,  2014 , 

pp. 178–187; Dasgupta,  2018 , pp. 70–78) the story of the 

invention of microprogramming enters the historiography 

of computing in particular, and of technoscience more gen-

erally,  because  of its consequences. Microprogramming as 

a computer design principle manifests a remarkable  chain 
of epistemic linkages  through the 1950s, 1960s and 1970s 

that included, perhaps most notably its implementation 

by IBM in its System/360 series of computers in the mid-

1960s (Amdahl et al.,  1964 ; Tucker,  1967 ). The design and 

implementation of this hugely commercially successful 

‘mainframe’ computer system rested critically on the deci-

sion by its architects to use microprogramming. But also, 

among its theoretical consequences was the idea of  emula-
tion : enabling one machine to behave as if it was another 

(Tucker,  1965 ; Dasgupta,  2014 , pp 250–251). The concept of 

the ‘virtual machine’ was thus born, one of the strands that 

would later lead to the concept of ‘virtual reality’. Wilkes’s, 

 1951  concept was hugely C-creative and without executing 

a forward search from 1951 to the decades that followed, 

the signifi cance of microprogramming as a technoscientifi c 

invention would never have been understood. 

     10    Conclusions 

 The problem addressed in this paper originated in a ques-

tion raised by this writer’s experience in writing a history 

of the birth of computer science (Dasgupta,  2014 ): what 

grounds did I have in devoting an entire chapter of a book to 

a particular episode, the invention of microprogramming by 

Maurice Wilkes? This was a special case of a larger ques-

tion: in writing a history of some aspect of a technoscientifi c 

discipline how do we justify including (or excluding) some 

past episode in that history? How does a historian decide 

what belongs to a historical discourse? For convenience I 

termed this the ‘identifi cation problem in historiography’. 

 When we consider this problem in the context of the so-

called ‘special histories’—those of art, literature, science, 

technology, music or philosophy, for example—a factor 

intrudes not normally thought of in political, diplomatic, 

economic or social historiography:  creativity . The fact is, art 

history, literary history, the histories of science, technology, 

design, music and philosophy are ‘special’ not only because 

their respective domains are relatively recondite, demanding 

specialized knowledge on the part of historians, but because 

they are also  histories of creative work . Creativity is what 

binds them, despite their domain diff erences. 

 Can we then draw upon the fi ndings and insights of crea-

tivity research to help address the identifi cation problem? 

This paper is a response to this question. 

 Our thesis is that the identifi cation problem can be eff ec-

tively addressed if we recognize that if an artifact created 

at some point of historical time is judged to be original (in 

some well-defi ned sense) then that artifact and its artifi cer 

should enter the realm of history. This means that if we can 

 demonstrate  that some particular artifact is original (in some 

well-defi ned sense) then the act of creating that artifact can 

be identifi ed as a well-grounded historical event. By the 

same token, the artifi cer involved in that act of creation must 

be deemed creative and thus assigned a place in the relevant 

historical narrative. 

 Toward this approach, the historian can draw upon some 

concepts from modern creativity studies (Boden,  1991 ; 
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Dasgupta,  2019 ). In particular, if an artifact is invented such 

that it is judged original with respect to its past, then we 

would call the artifact H-original (and the artifi cer H-crea-

tive). If on the other hand the artifact has epistemic conse-

quences for artifacts that follow it, then we would call that 

artifact C-original (and the artifi cer C-creative). As another 

situation, if the artifact is found to have anticipated some 

future artifact, though there is not discernible epistemic con-

nection between the two, then we would call it A-original 

(and the artifi cer A-creative). 

 So the identifi cation problem in historiography can be 

addressed to the extent that the event or artifact of interest 

in some past time can be judged as H-original by looking 

 back  in time from the time of the artifact’s creation (a form 

of anti-whiggism), or judged as C-original or A-original by 

looking  forward  in time towards the historian’s own time. 

 But then, in these latter two situations, we fi nd the pres-

ence of a rather troublesome elephant in the historiographi-

cal room:  whiggism —the apparant fallacy of allowing the 

values and concerns of the historian’s present time to shape 

her judgement and valuation of some past event. As we 

noted, Wilson and Ashplant ( 1988 ) identifi ed two varie-

ties of whiggism: the ‘classical’ version due to Butterfi eld 

and the version, following their terminology, we may call 

‘present-centered’. 

 While whiggism is roundly frowned upon by conven-

tional historiographical wisdom, there are some who have 

vigorously advocated it. The biologist-historian Ernst Mayr, 

for example, has argued that for scientists, the history of 

their fi elds make sense only by adopting a whiggish stance; 

that for them, the history of a science is essentially  develop-
mental history , showing the developmental pathways of that 

science from the past to its present state. We also saw that 

both scientists and engineers have written infl uential histo-

ries of their respective disciplines that are developmental 

and thus violate the taboo against whiggism. 

 In this paper we too have advocated a whiggish stance—

but arguing from the standpoint of creativity. For, if we 

accept that we can solve the identifi cation problem in the 

realm of technoscience by judging the originality of the arti-

fact in question and the creativity of its artifi cer; and if we 

accept that the highest level of originality (and creativity) is 

when the artifact has  epistemic consequences  for future arti-

facts, that is, the knowledge generated or encoded in the past 

act of creation infl uences future acts of creation (what we 

have called C-originality); then such identifi cation necessi-

tates a search from that past act of creation towards possible 

later events that were epistemically infl uenced by it. That is, 

the historian judges a past episode as an historical episode 

by  searching  for other epistemically infl uenced future epi-

sodes. The direction of search is from the past toward the 

present. This is a form of whiggism but it diff ers from both 

‘classical’ (Butterfi eldian) whiggism and present-centrism 

(in Wilson and Ashplant’s ( 1988 ) sense) in that the present 

state of aff airs as a shaping factor is not the issue; rather, the 

past is judged  by its future direct or indirect consequences  
and this judgement entails a search from the past  toward  the 

(possibly unknown) present but not necessarily reaching the 

present. I have called this form of whiggism  forward search-
ing.  Most importantly, any epistemic connections discovered 

during forward search  serves as evidence  in support of the 

identifi cation of the past episode as an historically signifi -

cant episode. 

 In this paper we discussed some events from the annals of 

computing as instances of the identifi cation problem in the 

historiography of technoscience: Charles Babbage’s design 

of the Analytical Engine in the 1840s, Alan Turing’s ( 1949 ) 

work on proving the correctness of computer programs, 

and Wilkes’s invention of microprogramming. We noted 

that each of these cases merits a place in the historiography 

of computing because of the H-originality of the respec-

tive inventions: each not demanding a whig interpretation. 

But we also saw that each invention was signifi cant with 

respect to future history. And this judgement necessitated a 

whiggish position on the historian’s part. It is by adopting 

whiggism that we come to realize that both Babbage and 

Turing anticipated future events; their historical signifi cance 

lay in their A-creativity. In Wilkes’s case, his invention of 

1951 would be epistemically linked to future developments 

in computer design; Wilkes was thus C-creative, and our 

determination of the signifi cance of his invention lay in a 

decidedly whiggish forward search from Wilkes towards the 

present. 

 Finally, we emphasize that adoption of whig historiogra-

phy does not mean that one must shed an anti-whig stance. 

We saw that from a creativity perspective, the concept of 

H-originality allows for anti-whiggish judgement of the 

invention of microprogramming: regardless of its conse-

quences. That is, microprogramming was also an H-original 

creation, suffi  ciently distinct from the state of the art of con-

trol unit design  circa  1951 that one could justify its presence 

in a historical narrative. So also in Babbage’s and Turing’s 

cases. In other words, there may well be situations, at least 

in the realm of such creative endeavors as technoscience, in 

which whiggism and anti-whiggism both have a place. 
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