COMAL-~80
A New Language?

Over the years, various magazines

have published articles on the advantages
and disadvantages of different languages.

BASIC has been the subject of many
articles indicating its limitations, and
pointing out that even a simple program
seems rather difficult to read and under-
stand.

The articles often conclude by ex-
pressing the need for a language which
makes it natural to build up a program of
smaller, logically linked parts, which can
be called one by one in an orderly way.

One such language is Pascal, fre-
quently mentioned in contrast to BASIC,
and just as often described in emotional
terms.

The silent war between Pascal and
BASIC fans will probably never find its
end, as some believe that Pascal does not
have proper editing facilities (due to the
construction as a compiler) and is too
difficult to learn.

At this point it will be suitable to
add that most persons taking part in the
continuing discussions are EDP teachers
showing an ever increasing interest for
Pascal to match their higher levels.

Even before this war was started, an
attempt to build a bridge took its start in
Denmark. The teachers expressed their
dissatisfaction with the possibilities at
hand, and as constuctive criticism always
leads forward, a new language was imple-
mented: COMAL-80.

This language has its family connec-
tions to both Pascal and BASIC, as it is
believed to contain the best parts from
both.

As mentioned above, the demand
came from the educational sector asking
for a better language, which is the reason
for COMAL-80 having built-in program-
ming support, and by its structure, facili-
tates a possible transition to more scien-
tific languages. However, this does not
mean that COMAL-80 is for education
only, as it has proved valuable for admini-
strative as well as controlling jobs, too.

It takes an extended BASIC and a
good Pascal. Stir well and you get
COMAL-80. At least, that is the way it
may look to the users, but it certainly
takes a lot more to take up the competi-
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tion with established languages, benefit-
ing from many years of adjustments to
fit the market.

Rather, it takes a lot of planning,
hard work, and precision to avoid loose
ends to implement the language, meeting
the high expectations shown in the pre-
liminary specifications.

That the results far exceeded the ex-
pectations is proven by the fantastic re-
sponse received from the more than 100
test-installations having been in use for
about one year, before the current lead
on the educational market in this coun-
try. The good results have spread the
knowledge of COMAL-80 across the
borders, and what seemed to be pioneer
work within Denmark has led to many a
plan for other high-level languages.

A Bit of History

The idea behind this language is not
new. It started back in 1973 when Mr.
Borge Christensen, assistant professor at
the teachers college in Tondern, achieved
daily access to a computer equipped with
a BASIC — at the time apparently a good
one.

Pretty soon he found several prob-
lems in running this BASIC. First of all,
the students often had problems reading
programs they had written themselves
some time earlier. Among the reasons,
Mr. Christensen found the awkward and
unnecessary limitations for variable
names, which was quite normal for
BASICs at that time. Also, he found that
in BASIC it is extremely difficult to write
structured programs.

Mr. Christensen not only had the tal-
ent, but also the touch of luck needed to
make the ideas come true. Acquiring the
source-code was one thing, but having
two excellent people in the area, Per
Christiansen and Knud Christensen, who
were able to improve the code, was just
what he needed to get rid of the most ob-
vious weaknesses.

The result was instant — students
found it a lot easier to understand and
work with this improved BASIC, and in
the years following it was distributed to
colleges and high schools teaching EDP.

In 1978 low-cost microcomputers
really entered the market and EDP spread
into grammar schools. However, the
micros all had BASIC — and now the
teachers had the knowledge of the im-
proved BASIC.

The demand for better language on
micros became so heavy that the imple-

mentation of a new language took its
start in the summer of 1978, The first
version was released for use on the
COMET, marketed by International Com-
puters Limited in March 1979,

Through the spring and summer this
version was tested by more than 100
teachers and their students, whose com-
ments and suggestions mostly turned
into implemented improvements. Most of
this work was done by Arne Christensen,
a student of the Copenhagen University
for Data Science, in close cooperation
with Borge Christensen. (At this point it
is worth mentioning that despite the simi-
larity of their last names, the four gents
are in no way related.) The product re-
sulting from this work is marketed under
the trade name of COMAL-80.

But What Is The Difference?

As described above, COMAL-80 ap-
pears as an improvement of BASIC. The
most important aspect is that it works as
an interpreter. Among the many impor-
tant reasons for this, you will find that
program errors can be dealt with very ef-
ficiently,

When a line is finished and the
return-key is pressed, the error-message
appears instantly. To continue the pro-
program, the error must be corrected.
The cursor indicates the error-point and
in many cases COMAL-80 suggests what
needs to be done.

An example to this important feature
is found in figure 1.

From BASIC another feature is in-
herited: the line numbers. It is incorpo-
rated in COMAL-80 because the basic
idea is to be able to run any BASIC pro-
gram, too.

It may seem strange to incorporate
a full extended BASIC in a new language
— rather like putting a Ford-T engine in
an MG-sport — but the intention is very
clear. Even programmers are slaves of
routine and on numerous occasions it
has proven extremely difficult to make
them start all over on a new language.
That is why COMAL-80 offers the pro-
grammer a chance to work as if it was the
good old BASIC, and slowly move to the
expanded facilities when the need occurs.
Not only can one still be a BASIC-freak
and run COMAL-80, but even the valua-
ble programs already made in BASIC can
run in COMAL-80. For the sake of hon-
esty, BASIC has a lot of dialects and
some of them are in fact contradictive;
therefore some minor editorial correc-
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tions may be needed, but certainly no
routines need reprogramming.

Though the line-numbers are incor-
porated there is no need to use them, as
all references to a program can be done
by labels. There is no need to keep track
of absolute references such as

30 GOTO 5000
although it can be done, it could as well
be

30 GOTO start
for which ‘‘start” has been defined in
another line, such as

100 LABEL start

Another significant difference which
actually makes this language so powerful
is the structured part which, as already
mentioned, is taken in from Pascal.

First of all the procedure concept:
this instruction is roughly an expansion
of GOSUB in BASIC, but significantly
more powerful. The instruction has the
form of:

PROC name

ENDPROC name
name which may be called from any part
of the program by the instruction

EXEC name

Parameters may be transferred to a
procedure, which may even be declared
closed. This gives the advantage of allow-
ing the same variable names to be used
both inside and outside a procedure. Such
closing may again be opened by using the
GLOBAL-instruction. Obscure procedure
names are no longer needed, as all names
may include up to 16 characters. Mean-
ingful names improve the readability and
the understanding of a program.

COMAL-80 includes conditional in-
structions. The BASIC instruction IF ...
THEN is of course included, but it has
been heavily expanded to the combined
IF-instruction:

IF...(THEN)... (ELIF)...
(ELSE) . .. (ENDIF)
In the same way
ONiGOTOk,Im
may be used or substituted by a stronger
term:
CASE...(OF)...WHEN. ..
(OTHERWISE) . . . ENDCASE
Repeating instructions known from
BASIC:
FOR...TO...NEXT
may even be used backwards in COMAL-
80, replacing TO by DOWNTO. Further
it includes 3 powerful instructions:
WHILE . . . ENDWHILE

REPEAT ... UNTIL
LOOP...EXIT... ENDLOOP

— instructions which certainly make
working a lot easier to the programmer.

The above examples can give but an
impression of the significant benefits
included in COMAL-80. Hopefully, the
program in Figure 2 will prove more than
this brief description.

However, one more advantage de-
serves mentioning: the PRINT USING
function has been expanded to have a cer-
tain resemblance to the FORMAT-
instruction used in other languages, and it
is allowed to write:

100 a§:=““ ##.  #H##”

iOO PRINT USING a$: variable

How Does It Work?

As mentioned COMAL-80 has been
implemented as an interpreter, the advan-
tages of which are numerous, but leaving
us with the drawback of lower speed.
However, there are ways to compensate
for this and increase the speed.

This program has been divided into
three parts, each doing its own job.

Part one consists of two sub-modules:
the editor and the syntax control working
while keying in the program. The editor
allows writing, deleting and inserting any-
where on the line, and upon completion,
indicated by pressing RETURN, the line
is transferred to the syntax-control,
which checks the line against COMAL-80
specifications. If a syntax-error is found,
the line is redisplayed, the cursor indicat-
ing the error-location. Also, an error-code
and one of more than 200 error-messages,
which include over 3,000 letters, explains
what is wrong. At the same time it re-
turns to the edit-mode, ready for correc-
tions. This repeats until the line is accept-
ed, upon which the line is transferred to
internal format, ready for later execution.

Module 2 — the prepass — takes over
when the program is to be executed. This
module concludes the translation into in-
ternal format. Among others, it extends
referring lines by the absolute memory
address for the line referred to.

The program is now brought to a for-
mat in which the 3rd module can work
very rapidly. In fact, the runtime module
of COMAL-80 has proved in several
cases to be faster than BASIC on a 16-bit
minicomputer.

Availability

In March 1981, COMAL-80 was
known to be available for different
micros running the CP/M operating sys-
tem, and by now it is probably available
for other systems too.

Conclusion

The implementation of COMAL-80
has demonstrated that a great idea may as
well come from a small country, and that
even the complicated task it is to turn the
idea into a new EDP-language can be
done to the extent of gaining internation-
al recognition.

For readers wanting further details
on COMAL-80, they should contact
Metanic ApS, Kongevejen 177, DK-2830
Virum, Denmark.
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LISTING ON PAGE 46

This publication
is available
in microform.

University Microfilms
International

300 North Zeeb Road
Dept. PR.

Ann Arbor, Mi. 48106
USA.

30-32 Mortimer Street
Dept. PR.

London WIN 7RA
England

Dr. Dobb’s Journal, Number 56, June 1981

15



3573 OnTT 183N 03X3 Q00

4IaN3 011 w IQ¥RA, N3IHM 0610
($5) TOA=:dLE OZT1 aoy 23x3 0310
38113 o111 w08, N3IHM  OLTO
) IT=:d15 0011 0134 33X3 a910
N3HL wu=%d dI 0601 wHEL3M, N3IHM 0810
%9 . :d3LS. LNdNI 0801 an 23x3 OrTo
($0170A=:2111 0LOT wINw NIHM 0210
N3HL wo O %Y 41 001 aNI 33X3 OZ10
$9 . TIL. ANdNI 0501 wINIw N3IHM  OTT0
(HEITHA= 98 4 ovoT 40 %5044 3593 0010
andoH 0108 N3HL 1N1s 41 0Z0T $O00Md Tu 1WEYO0Hd. LNANTI  OBOO
wa=$d=211MN18 OZ0T 1W3d39 0800
$0 . LHULS. LNdNI 01071 0=:AT10d LBl 0OLOO
193d3d 0001 O=:0ONI 1Bl 0900
02 40 $0 WId 06RO O=1#d0¥D {0=:408 0=:449 OGOO0
AT0d  *#d¥9 od0T9 08EO (OS:T~2AT0d “C0S:03ANI WIA OvOo
d350713 183N 20¥d OLBO 01 40 $90Md WIQ 0Z00
aoy J0ddanN3 0960 843 &, INOTTISd3. LNdNI OZ00
=108 0860 OB6T — 11742 ANATOH // 0100
wlnfWdind otld LNI¥d O%EO
543 (U-325490 TILINN  OZ60 "YSTuE( UJ J[E I Soureu oy} ALIo§ *08- TYINOD JO YiSuans
410aN3 OTEQ ay soquosop wrexford smy)c° 9} UBO SpIom UBY) QIO ‘T Indig

=1 tW=:Y 0160
573 0060

=314 0630 @:0
N3HL 04 4173 03830 X
i =:4 chmﬂ AVAMY L LSELW ST 37X NILO 02
N3HL OYWd 41 0930 pagoadis WOINYM/ ALY AM EE MOMME
I ONd=tldd £/ (3+d) =12 0580 CWLBALGAT AT NALO 02
Lu3d3y - 030 pajoadse ¢, 112 MOMMA
~dIanN3 080 LEHL T 37T NHAO 08
gt tg-P=28 td+:10 NIHL O(Yd dI 0Z30 PRTOHdHME pueadd) 12 HOYMA
. 3573 0180 U EId NFAO 07
w i NSOALYO0LS SN fddE, "8 widde,, fd. ININd 0030 PaYIadHe ¢, TE MOMMA
N2HL (H4INDS=(Y4INDS 417713 0OBLO T A7T4 N340 07
=24 0820 pa3aade puedad) 187 MOMMA
NAHL 0=g4 4173 O0LL0 AMTA N3O 08
=zl 09L0 paljoadda (ATT4. $0E MOMME
N3HL O=Yd4 41 08L0| | N340 0Z2x
(HIUND=:94 & (gigNd=:"d O%L0 TLTYAVMMY WIA 0T
g ‘g oz, g9, 1NdNI  OZL0O pajoadHa | (, 1T MOMMA
Sd3 0¥ “#MO ‘AT04d WE0ND OZL0 LZTYAPMMY WIAd 0Tx
d35070 4oy 30¥Md 01L0
dU138 J08daNT Q0LO ‘urexoi1d 3991109 & 0} y3no1y) 13sn
Q=2 (T-2AT0d OBO 3y} soping sofessouwr-10110 £q 08-TVINOD MOY SMOYS 153X Y}
#T 1X3IN 0890 SBAIOUM ‘108N A} Aq UT PaAd) aTe SPIOM PAUTHApUN Ay A[uQ ‘T InJig

08 TVIAOD

Dr. Dobb’s Journal, Number 56, June 1981

46



pud

PAM D0NdaN3
41aN3
41aN3
“TXu ININd
IX/9/0=:1%
41aN3
B/Z/ ((QIHOS-d-)=11X
35713
Y/T/ (CQIUOS+E-I=1TX
N3HL 0>d 41
3573
"Qo¥ NIONI. INIdd
N3HL O>a a3l
Dokt ~Fed= 10
£ (ZIAT0d=:
35713
#¥0¢, = QUUD, ININd
NIHL Z(O#H9 41
#¥9 *A70d WE0T9
a3S0710 YAM 20¥d

ZX 6 wtIXE, =

ZX

di. = 4

COYATI0d=:0 £ (T)ATOd=12

410 30¥d4an3
O=:1(1-2ATI0d :T-:440
#I 1X3N

HIAIM=2 (T—#I)AT0d S(T-H#HIDATIOd=21TM £ IM=2IM
00 1 OINMDQ #d9=:#1 H0Od
(HHDIA0d=1 TN
#HO “ATI0d WH0N9
d3sogno 414 J0dd
BNd 430aN3
=1UNd
#I LX3N
(HIIDATIOd+X:kA=1A
0 O OLNMOG T-#d9=:%1 ¥O0d
(HAGIAT0d=: A
tAT10d 10d0719
(XIUNd 434
IAyIA J0HdANT
NS 1IN
andoH 113du7
X 1X3N
TuiX ANTHd
bdd=:X 04
41an3
tPUA4=:111

#H0

(XogNdL,
00 418 4318 111 01

T=:d18

0851
OL5T
0921
0551
OpaT
02T
OZ51
01571
00aT
Qw1
Q3171
QL1
ag9v1
L9125/
oyl
oz71
0Z11
QI
Qo1
OBx 1
083z 1
OLET
091
0g% 1
Ot
LI
AN S
o117
001
L] T
a3a1
QOLTT
09Z1
08T 1
0}/ S

0xZ

QITT
0121
Q01
OB11
Q8171
QLTT
0911
0511

CHLVANI=1 CHIIA 0
OINMOQ #MO=:#1 ¥O04
#40HO=: #HD

FATIOd CONT TT9E079
35017 auUL3d J0ud
HANMOH 20MddNI
INTHdA

CT=2AT0d ANTYd

fuo 2153M. LNIMHd
T-28H0 20=: (HHOIAT0L

#I LX3N

EX=1(FI0ATIOL S CHIDATOd=2A
04 T- OLNMOT T-#MO0=:41 d04

oa o

#4OHD  #¥D

A+QOYHY=12X

(HUDI AOd=12

aod  “#¥9 *AT0d 99008
d3s07d H3NJOH DJ0dd
an J0dd4an3

LINTHd

(T-2AT0d 8, 1634, INI¥d
i e i e e mem ey | N T M A
#I LX3N

(#I13AT04d INIdd

CHI fn tH#E-. ONISN LNTHd
0a o OLNMOO #M9=:%1 d04

48 CAT0d TPd08
a3s0ma an a0ud

NI J0d4dN3

O=1 (1-2A70a
#1 LX3N
CHIIANI=2 (HIDATIOM
CHIVANT =h0 LNANI
CHI 1w . ONISH INIHd
0d O OLINMDA #dO=:4#1 d04
#HO= 21344089
#HO . 1dQUD. LNANI
#H40HD *ATIOd HEE CAONI 99079

d3as0n3 NI J0¥d
nn=$008d TTLNA
3I5Y3AN3
ONIHLON 0G//
ISIMHIHLO
uAM 03X3
wBAMY N3HM
410 03X3
wdIqw NIHM
HANYOH J3X3
wATT NIHM

0490
0990
DRI
OO0
[ak/s]
O7F0
D190
QOF0
0650
0250
QLGS0
0950
0G50
D50
0550
QTG0
DTS00
Q050
ORI7O
D370
QL0
Q0
QRO
Q7o
lalarde]
[axarls]
QIO
Q070
0OBE0O
O8%0
QLEO
Q90
QS0
a0
Qo0
QIO
O150
OO0
OBT0
03F0
OLEO
0950
OgZ0
ORI0
QEF0
OTE0
QITO0

47

Dr. Dobb’s Journal, Number 56, June 1981



	2
	3
	4
	5

