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~'-1  1-Za The assembler interface

$ I-2b  The compiler interface
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Application Linguistic 1960 1970 1980

Area Origin

Scientific

cosoL58  'a '
Data Processing

I .\,  ‘1 \ , I
\ \\ \ I

General

purpose

Artificial

Intelligence

Text

Processing

System

Programming

1960 1970 1980

$ 1-3 Historical prespectives for several

programming languages
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(involve developing those programs that interface the computer

systemcthe hardware) with the programmer and operator. These programs

include compilers, assemblers, interpreters, input-output routines.

program management facilities, and schedulers for utilizing and serving

the various resources that comprise the corn puter system.)

(the need to coordinate the activities of various asyncho-

nously executing programs, or tasks.)
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Case stud=j Application Language (Chapters)

area where illustrated

1. Matrix inversion

2. Employee file

maintenance

3. Text formatter

4. Missionaries and

cannibals

.';.  Job scheduler

Scientific Pascal(Z),Fortran(3),APL(E)

Data processing cmmL(4~,  PL/1(5)

Text processing SNOBoL(7).  C(lZ)

Artificial LISP(S),  PRQUXi(11)

Intelligence

Systems pro- Ada(S),  Modula-Z(l41

gramming

;P'  1-4 The case study problems and their illustrations
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1. Expressivity (nl%utiemJnnf&~;lu)

2. Well-definedness (%w%L&I&I~)

3. Data types and structures (d~sliat?53~~""Tn'~~~~1~)

4. Modularity (~~Iw~o~w~~~

5. Input-output facilities (a,~i,,,,,i,~~n3nii7u'~-~i7r?n)

8. Portability ~~~~L&LIU~~~%~

7. Efficiency tfl%&~&m)

* 8. Pedagogy cnia4hmirdou~

9. Generality t%%&%/)

$ l-5 Nine criteria for language evaluation and comparison
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(Some languages have better 'pedagogy" than others. That is, they

are intrinsically easier to teach and to learn; they have better text-

books; they are implemented in a better program development environ-

ment; they are widely known and used by the best programmers in an

application area.) mJnlI+l  t&A  BASIC ttm Pascal I%inA-&mt~aSz~~L&A

tn~aJ~a~7w~Yn7at~uun~~~~  (pedagogical tools) Tvmt~wlt: y&Z n-m

B A S I C  %Jth%kJ%A  ~¶Jt:EIUlh’fDJ  ttW=ht%JUikllJ  +?J&lU  fl7~lhA%.hl5~

lu0nt&7~~  Pascal t&&~jiu  tht7uah  ‘lumLn$maliibtwa~ ‘lu  u=mi5n'anp17fjs

language evaluation criteria, means that a language is useful in a

wide range of programming applications.) i%XilJth  fl lW1 APL  %%AJlU

&&ntqqa&  L&D&J  %~'n~m~kru~~~  (matrix algebra) UWWIU~IUI$I~  busi-

ness application) 1
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61.3  g %u%haafm  us  ni4tZan  fmumi?LLcI;a4  a7iiJtnamdu  ("Semantics," on

the other hand, deals with the meaning of the various syntactic forms

in a program and the selection of suitable machine representation for

them.) Gian’din’fj  flaJ miammmamii+i  T&i nisy?nTus  (binding),

ni=Gi% tcoerion) nla~l~i~~~wm~aJ~~~u~~~~~J~~lJ~a~~~lJ  9 (implementa-

tion of different data types and structures) n6h~7mtiao~&m53~m

(dynamic storage allocation) ni-l~~;3~u~ai3i~iL~-~JiU  (run-time diagnos-

tics) Ra-l~~i~i70%Mnia~t~~a~a~n~~~  (exception handling) 0avttlm  (scope)

separately compiled procedures, input-ouput uiz code optimization

kTinawti4  w%m7%um;i  lo

("~ragmatics"  of programming language design constitute the

discussion in Chapter 15. Here, we consider additional issue in

implementation and programming style which tend to influence

contemporary language features.)

i’a~a%un~af~i%~a%~wa  ‘b&fi the management of concurrency, optimization,

CT 314 2 5



TABLE 1 Genealogy of Programming Languages

Preckxssor Intened

Language Year Originator Languages ~pose

FORTRAN 1954-57a J.Hackus(IBM)

ALGOL 60 1958-60b Committee

COBOL 1959-60b Committee

APL

LISP

19.56-60b K. Iverson

(Harvard)

1956-62= J. McCarthy

(MIT)

Numeric computation

FORTRAN Numeric Computation

Business data pro-

cessing

Array processing

Symbolic computa-

tion
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TABLE 1 (Cont.)

Yf?W Originator

Predecessor Intened

Languag= ~pose

SNOEOL4 1962-66a

PL/I 1963-64b

SIMULA 67 196'7=

ALGOL 68

Rliss

1963-68b

1971=

Pascal

PRGLGG

C

Mesa

1971=

1972a

1974=

1974b  _

CT314

R. Griswold -

(Bell Labs)

IBM Committee FORTRAN

ALGOL 60

COBOL

O.J. Dahl et ALGOL 60

al. (Norwegian

Computing Cen-

ter)

Committee ALGOL 60

W.Wulf  et al. ALGOL 68

(Carnegie

Mellon U.)

N.Wirth(EIH ALGOL 60

Zurich)

A.Colmerauer -

(Marseille,

France)

D.RitchietBell  ALGOL 68

IL&S) BcPLd

Xerox PARC Pascal

SIMULA 67

String processing

General purpose

General purpose

simulation

General purpose

Systems progrruming

General and educa-

tion purpose.

Supporting struc-

tured programming

Artificial intelli-

gence

systems  prom-ing

Systems programming
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TABLE 1 (Cont.)

Predecessor Intened

- yeal- O r i g i n a t o r  IAn@m@S ‘Purpose

1974.

Concurrent 1975=

Pascal

CLU 1974-77.

Euclid 1977=

QYpsY 1977=

Modula-2 1977=

Ada 1979=

S$lalltalk 1971-80~

J.schuartz  - Very high-level pro-

(NYU) gramming

P.Brinch Hansen Pascal Concurrent program-

ming

B.Liskov  et al. SIMULA  67 Supporting a metho-

(MIT) dology  based on

abstraction

Committee Pascal Verifiable systems

programs

D.Good et al.(U. Pascal Verifiable systems

of Texas-Austin) I programs

N.Wirth (ETH Pascal Systems program-

Zurich) Mesa ming, real-time

J.Ich.biah et al. Pascal General purpose,

(CII Honeywell SIMUIA 67 embdded applica-

Bull) tions, real-time

A.Ksy SIMULA 67 Personal computing

(xER0XPAR.C) environment

'L+nguage  design and initial implementation.

%uguage design.

=First  official language description.

dSee  (Richards 1969).
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