
































































































































CONVERTING �~� APPLICATION PROGRAM FROM 
OMSI PASCAL !....!.E. m �~� PASCAL 8000/1. 2 

Geoffrey R Grinton 
State Electricity Commission of Victoria 

Richmond. Victoria 3121. Australia 

I recently had occasion to transfer an application program originally 
written on a PDP 11/34 system using RT-11 and OMSI Pascal 1.1F to an 
installation running AAEC Pascal 8000/1. 2 und .. r MVS on a dual IBM 370. 

Although the program had originally b .. en writt .. n with this transf .. r in 
mind. and hence with a minimum of system dependent f .. atur .. s. th .. re w .. r .. 
several ar .. as in which unexpected changes had to be made. Some of th .. 
changes are of a trivial nature. and were expected. Others. however. 
were less obvious. and posed some problems. 

This note describes the differences encountered, and is intended to show 
others the sorts of problems likely to be encountered in such an 
exerc ise. 

1. The original version was written 'using a mixture of upper and lower 
Case characters. When this was fed into the AAEC compiler the compiler 
crashed; no indication of the likely cause of the problem was given. so 
a bit of inspired guess-work was �r�e�~�u�i�r� .. d. The solution used was to 
change the whole program to upper case. 

2. It was necessary to convert occurences of the characters [. J and 
to the AAEC equivalents. namely C •. ) and @. I have since found that 
the AAEC compiler accepts [ and l. but this is not documented, 

3. There were several occurences of VALUE as a variable name. Since 
the AAEC compiler allows a VALUE segment. which follows immediately 
aft,r the VAR segment. this caused it some confusion. 

4. I had omitted to include names of external 
and OUTPUT. in the program header (which 
compiler). so these had to be inserted. 

Pi Ies. i nel ud i ng INPUT 
is optional in the OMSl 

5. It was necessary to reduce the nesting level of procedures. since 
AAEC allow only six levels, The OMSI compiler allows up to ten levels. 
Such a restriction would appear to me to be contrary to the philosophy 
of structured programming. as it �r�e�~�u�i�r�e�s� the programmer to either use 
larger (and hence less comprehensible) blocks. or to �p�l�a�c�~� procedures 
which should logically be contained in another block at a hlgher level. 

6. The OMSI system had failed to detect an iT.valid assignment to a 
subrange variable. This was correctly diagnosed by the AAEC run-time 
system. The particular example was a subtle form of: 

�~�5�!�T�.�.� index : 1.. top; 

index : = 0; 

7,. The AAEC system. when running under the Time Sharing Option (1'SO) of 

MVS does not actually write to a terminal until a line is completed. 
with writeln. Hence all prompting messages had to be changed to -us .. 
writeln instead of write. 

8. It was nec .. ssary to change all output formats to allow for a 
carriag .. control character. This was not strictly n .. cessary. but it was 
�r�e�~�u�i�r�e�d� if the system default DCB information was to be used (i .. 
RECFM=FAl. 

9. Since the AAEC version does not specifically allow for interactive 
use. all input had to be changed so that the Pile pointer was always 
defined. This was done primarily by changing all occurences of 
readlnC.) to readln; readC.). although several other minor programming 
changes were also necessary. 

10. The OMSI compiler does not pre-declare files INPUT and OUTPUT. and 
�c�o�n�s�e�~�u�e�n�t�l�y� does not allow references to inputA to look-ahead on the 
input file. With the changes described in point 9. it was useful to be 
able to do this in the AAEC verion of the program. Further changes 
became necessary. however. when I realised that the system was adding 
extra blanks to the ends of my input lines. to fill them out to 80 
characters. (I can't say that I wasn't warned by .Jensen and Wirth, but 
that one took a lot of finding!) 

11. OMSl Pasca 1 uses mod i f i ed forms of reset 
actual RT-11 files to internal file variables. 
this connection to be made externally, and 
initialisation routine had to be changed. 

and rewrite to attach 
The AAEC system requires 

hence the appropriate 

12, As OMSI Pascal ignores the 'packed' attribute, 
packs all character arrays and ",trings. I had not 
type char as packed, This was necessary on the AAEC 
operation of my program. 

and automatically 
specified arrays of 
system for proper 

The conversion process was. despite the differences outlined above. 
probably simpler than I had expected. �A�p�~�r�t� from the I/O related 
difficulties. there were few incompatibili·ties between the systems. and 
conversion of the whole program of 1200 lines was completed within a 
couple of days. 

15th May. 1979 
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DOES SCOPE = BLOCK IN PASCAL? 

T. P. Baker* 
Department of Computer Science 

The University of Iowa 
Iowa City, Iowa 52242 

and 

A. C. Fleck 
Department of Computer Science 

and 
Weeg Computing Center 

The University of Iowa 
Iowa City, Iowa 52242 

INTRODUCTION 

There seems to have developed some controversy over whether the scopes of identi­
fiers are (or should be) synonymous with blocks in PASCAL. In this note we call 
attention to the formal statement of the "rules" dealing with this situation, point 
out several other items in the literature that address the question of the title~ and 
present our own personal conclusions. We relate our comments first with respect to 
"Standard" PASCAL and then to the new BSIjISO Working Draft Standard PASCAL. 

WIRTH'S STANDARD PASCAL 

There are several levels of documentation to consider in this case~ in decreasing 
order of abstraction: the Report [2], the User Manual [2], and the several E.T.H. 
compilers. Arthur Sale in [3] argues strongly the position that scope = block. But 
we would like to suggest that there are loopholes. The Report is unfortunately vague. 
In section 10, we are told that scope = procedure (or function) declaration and that 
identifiers are not known outside their scope. But it gives no details of how they 
are known inside their scope. The crucial issue is nested scopes which are mentioned 
in Section 2 but for which no rules are given. Section 4 of the Report tells us that 
the association of an identifier must be unique within its scope. This is essentially 
the extent of the specifications in the Report. In this light, consider the following 
example: 

1 PROGRAM Pl(OUTPUT); 
2 PROCEDURE Q; BEGIN WRITELN(l) END; 
3 PROCEDURE R; 
4 PROCEDURE S; BEGIN Q END; 
5 PROCEDURE Q; BEGIN WRITELN(2) END; 
6 BEGIN SEND; 
7 BEGIN REND. 

Now there are two definitions provided for identifier 'Ql within nes~ed scopes. 
The one wit'hin R must not be known outside R. There is only one invoking instance 
of the identifier 'Q 1 (hence its association must be unique) and its occurrence is 
validly within both scopes and the Report's rules give us no reason for preference. 

*Present address: Mathematics Department, Florida State Univ., Tallahassee, FL 32306 

Next we consider the User Manual. Here in Chapter 1 (pp. 6-7) we find it again 
stated that scope = procedure declaration. Also it is stated "the scope or range of 
validity of an identifier x is the entire block in which x is defined, including 
those blocks defined in the same block as x." Applied to program PI above, this 
would seem to imply that the correct output of PI is 1. However the above quote has a 
parenthetical comment that all identifiers must be distinct for this to apply and 
refers to Section 3.E for the case where identifiers are not necessarily distinct 
(this is the case with PI). Reading Section 3.E, we find that the definition of a 
variable definition in an inner block is valid throughout that block. This might sug­
gest the correct output of PI is 2. Actually this rule has nothing to do with program 
PI as it deals exclusively with variable identifiers, the topic of Section 3.E. 
Unfortunately the other sections on type identifiers, procedure identifiers and con­
stant identifiers give no rules at all. 

The last, most specific and least satisfactory source for a resolution of scope 
rules (other than for variable identifiers) is the E.T.H. compilers. Because of 
Wirth's close association here, their performance must be considered significant. The 
output of both the Version 2 and Version 3 compiler for Pl is 1. This performance is 
supported by the rule in Chapter 1 (p. 8, item 16) of the User Manual that "All ob­
jects must be declared before they are referenced" (two exceptions noted are pointer 
types and forward procedures). In the absence of other rules about scope it is not 
unnatural to apply this one, hence accepting the outer definition throughout its scope 
until another occurs (the Version 2 and 3 compilers do violate the unique association 
rule which does not come up in PI). This is presumably the reason for Watt's [4] 
assumption that Sale [3] criticizes. 

THE BSIjISO STANDARD 

We now turn our attention to the new Draft Standard [1]. While there are prob­
lems with the existing language specification, it is this new definition which causes 
us the most serious concern. The Draft Standard eliminates the previously existing 
omissions on the specification of scope rules. There is an explicit enumeration of 
the nested scope rules for all varieties of identifiers (see Section 6.2.1). Unfor­
tunately, as we shall see, these rules imply that scope I block for all cases except 
variable and type identifiers. 

Each identifier has a defining occurrence and each defining occurrence has a 
scope which encloses all "corresponding occurrences" (a term not defined). Here the 
Draft Standard leaves some ambiguity as it does not state precisely where such scope 
begins and ends. Since the scope must enclose all "corresponding occurrences If we 
shall simply assume that the scope ends with the end of the block in whose heading the 
defining occurrence appears. The choice for the beginning of the scope is another 
question. Since each defining occurrence is prescribed as having a scope associated 
with it (i.e., scopes are associated with defining occurrences not blocks)~ one seems 
naturally forced to assume that such a scope begins with the defining occurrence. 
This assumption seems reinforced by the rule (in Section 6.4) that the scope of the 
defining occurrence of a type identifier does not include its own definition, except 
for pointer types. There is one exception to this assumption explicitly stated in 
rule (5) of Section 6.2.1. This rule states that the defining occurrence of any 
identifier or label must precede all its "corresponding occurrences" except for a 
pointer-type identifier which may have its defining occurrence anywhere in the type­
definition part. Hence we assume that the scope of a pointer-type identifier begins 
with the beginning of the type-definition part rather than with its defining occur­
rence. 
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Now consider the previously given program example Pl. There is no longer any 
doubt over what its correct output must be. This program has two defining occurrences 
of the identifier 'Q' (the specification of a defining occurrence for a procedure 
identifier is given in Section 6.6.1), in lines 2 and 5. The scope of the first 
extends to the end of Pl (i.e., lines 2-7) and the nested scope of the second extends 
to the end of procedure R (i.e., lines 5-6). Clearly then the call in line 4 is a 
"corresponding occurrence" for the definition in line 2., ~ association clearly vio­
lating ALGOL60-style scope rules. 

The same situation prevails for constant identifiers. As an example consider 

1 PROGRAM P2(OUTPUT); 
2 CONST TWO = 2; 
3 PROCEDURE Q; 
4 CONST ONE = TWO; 
5 TWO = 1; 
6 BEGIN WRITELN(ONE) END; 
7 BEGIN Q END. 

We do not include the scope analysis for this program as it is similar to that 
for program Pl. The upshot is the same as for procedure identifiers, namely scope f 
block for constant identifiers. 

On the other hand since type-identifiers cannot occur in a heading prior to the 
type-definition part, rule (5) of Section 6.2.1 implies that scope = block for type 
identifiers. For instance, in contrast to the previous examples, the program 

1 PROGRAM P3(OUTPUT); 
2 TYPE A = RECORD L: fA; C : REAL END; 
3 PROCEDURE Q; 
4 TYPE B = fA; 
5 A = RECORD L : B; C : INTEGER END; 
6 VARX:B; 
7 BEGIN NEW(X); XI.C :=0.5 END; 
8 BEGIN Q END. 

is illegal because of the type conflict in the assignment in line 7 (however the Ver­
sion 3 E.T.H. compiler finds it legal). 

. Also since variable identifiers cannot be used in the heading at all, these rules 
lmply that scope = block for variable identifiers as well. Hence for the Draft Stan­
dard we get two answers to the question of the title; 'yes· for variable and type 
identifiers and 'no' for constant, procedure and enumeration-type identifiers. 

CONCLUSIONS 

The lack of specification of rules for nested scopes in the original PASCAL defi­
nition has resulted in different interpretations being taken by different implementa­
tions. This point has already been made in [5]. The fact that so basic an issue must 
be settled has been recognized in the development of a draft standard. 

We feel that while the Draft Standard dOeS resolve the ambiguities of scopes, the 
solution that is proposed is very poorly conceived. The answer to the question "does 
scope = block?1I should be uniform for all varieties of identifiers and furthermore we 
agree with Sale [3], that uniform answer should be yes. 

Programs Pl and P2 show how present scope rules provide for the binding of cor­
responding occurrences of identifiers to defining occurrences outside the block of the 
corresponding occurrence even though this block itself contains a defining occurrence. 
A convention which provides for the binding of one identifier to two definitions with­
in the same block seems entirely contrary to the evolution of PASCAL. 

The scope rules should state that the scope of a defining occurrence extends from 
the beginning of the block in whose heading it occurs to the end of this block. This 
would replace rules (1) and (2) of Section 6.2.1 of [1]. The other rules would be 
retained as stated; however we would rephrase rule (5) slightly to say that the com­
pletion of the definition for a defining occurrence must precede all corresponding 
occurrences--then the scope rule in Section 6.4 is dropped. This would make programs 
Pl and P2 illegal as they then violate rule (5)--the defining occurrence in the nested 
block does not precede first use. It has already been suggested [5] how this inter­
pretation can be handled in a 'one-pass compiler. The only complication to this comes 
in the exception to rule (5) for pointer-types which must force the binding of all 
such identifiers (even those with definitions in enclosing scopes) to be deferr~ 
until the end of the type-definition part. 

We feel the approach we suggest provides a conceptually cleaner solution to the 
seoping questions. The treatment of all varieties of identifiers is internally con­
sistent and consistent with the conventions of other block structure languages as 
well. Moreover it conforms with the principle of locality. With the rules given in 
the present Draft Standard, a block can c.ontain identifiers with both a local and a 
nonlocal binding--a very confusing situation. 
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1. A.M. Addyman et al., "A draft description of PASCAL," Software-Pract. & Exper. 
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A NOTE ON PASCAL SCOPES 

T. P. Baker and A. C. Fleck 

Department of Computer Science 
The University of Iowa 
Iowa City, Iowa 52242 

In response to .the recent efforts toward development of a PASCAL standard [lJ, we 
would like to point out a peCuli~ity we have observed in the uPASCAL ?tot ion of ~copes, 
as exemplified in the E.T.H. complIers, and to suggest how a cleaner alternatlve 
notion might be implemented. 

Beginning with ALGOL60, "block structured" languages have followed the convention 
that scopes of local declarations correspond to the boundaries of the blocks in which 
they occur. Since PASCAL superficially appears to follow this convention, a programmer 
is likely to go along for some time before he stumbles upon a case where PASCAL scopes 
do not correspond to block boundaries. When he does, it is likely to be a.source of 
confusion. For example, consider the programs and output below (from Verslon 3 of the 
PASCAL 6000 compiler): 

I 
2 

I 
2 

I PROGRAM Pl(OUTPUT); 
2 PROCEDURE Q; BEGIN WRITELN(l) END; 
3 PROCEDURE R; 
4 PROCEDURE S; BEGIN Q END; 
5 PROCEDURE Q; BEGIN WRITELN(2) END; 
6 BEGIN S; Q END; 
7 BEGIN REND. 

1 PROGRAM P2(OUTPUT); 
2 TYPE A = CHAR; 
3 PROCEDURE Q; 
4 TYPE B = AA; 
5 A ='RECORD L,R: BEND; 
6 YAP. x: B; 
7 BEGINNEW(X);X"':= 'At END; 
8 BEGIN Q END. 

1 PROGRAM P3(OUTPUT); 
2 YAP. F: INTEGER; 
3 PRElCEDURE Q; 
4 PROCEDURE R; BEGIN WRITELN(F) END; 
5 FUNCTION F: INTEGER; BEGIN F := 2 END; 
6 BEGIN R; WRITELN(F) END; 
7 BEGIN F := 1; Q END. 

Note that according to current and proposed scope rules [l]:t this is the "correct" 
program behavior in each case. 

:z: 
We propose that PASCAL can be standardized to follow the ALGOL60 scope conventions, ~ 

with the added restriction that (except in recursive pointer type declarations) no use ~ 
of an identifier may precede its deC-la!-ation (this appears to be the approach taken in 
JillA [2 J) . Thus, program PI above would be consider'ed incorrect, since the use of Q in 
procedure S precedes a local definition of Q. P3 would be incorrect for a similar rea­
son, because the use of F in procedure R precedes a local declaration of F. Program P2 
would be considered incorrect, but for a different reason. The variable X would be in­
terpreted as a pointer to a record, so that the assignment "X":-= fA f If 'fould be a type 
conflict. This is exactly what would have happened if the outer declaration "A -= CHAR u 

had not been present. In this case, the convention followed by the compiler not only 
makes the interpretation of the procedure Q dependent in an unobvious way on its global 
environment, but also effectively blocks the possibility of defining a pointer type for 
the local record type A. 

A single pass compiler can enforc-e these conventions. On first encountering a us~ 
of an identifier X that is not yet declared in the local block, the compiler attempts 
to resolve the reference to a previously processed nonlocal declaration, say D, in ODe 
of the surrounding blocks. If this search is successful, the processor creates new 
"dummy" entries for X in the symbol table for the local block and all surrounding blocks, 
out to the block where D appeared. These dummy entries will include a pointer to the 
entry corresponding to D and will serve the purpose of insuring that any subsequent dec­
laration of X locally will be deleted and treated as an error. 

PASCAL already provides means for handling the few cases where forward references 
are unavoidable. For procedures, functions, and labels, there are forward declarations. 
For recursively defined pointer types, processing can be deferred until it can be 
determined whether a type identifier should be resolved as a local or nonlocal refer-
ence. For eX8ll1ple, processing of "B = ,.. AU in P2 would be deferred until the local dec- ....... 
laration of A was encountered (or until the end of the TYPE section). ~ 

We believe that the proposed conventions are an improvement in the direction of 
Simplicity and conformity to established practice. Furthermore, as exemplified best in 
program P2, they improve program modularity, by permitting reliable local resolution of' 
references, which under present rules is impossible. 

[lJ A.M. Addyman et al. "A draft description of PASCAL," Software Pract. & Exper. 
9, 5(1979), 381-424; also PASCAL News 14(1979), 7-54. 

[2J Preliminary ADA Reference Manual, SIGPLAN Notices 14, 6(1979). 
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AN ALTERNATE APPROACH TO TYPE EQUIVALENCE 

William I. MacGregor 

Bolt, Beranek, and Newman 
So Moulton St. 
Cambridge, l'L~ 02138 

One of the strongest features of Pascal is the ability to define new data 
types. Because this ability is central to the language it is unfortunate that the 
original documents defining Pascal (i.e., the Jensen and Wirth "User Manual and 
Report" and the axiomatic definition) did not precisely state when two variables or 
values are of the same type, or precisely what constitutes fttype checking" in an 
assignment statement or procedure call. Language designers have exerci~ed their 
skill and imagination in attempting to resolve the ambiguities without unduly 
disturbing the "spirit of Pascal"; this note is one such attempt. 

Recently, the BSI/ISO Working Draft of Standard Pascal was published in Pascal 
News #14, and this standard exhibits a particular (and carefully considered) solution 
to the type equivalence problem. The technique is a hybrid of name and structural 
equ~valence; for strings and sets, the standard specifies a structural definition of 
type equivalence (for a discussion of name versus structural equivalence, see Welsh, 
Sneeringer and Hoare, "Ambiguities and insecurities in Pascal", Software Practice and 
Experience, N 7, 1977). While the solution is relatively direct it leaves a great 
deal to be desired, for instance, under the proposed interpretation all variables 
which are structurally integer or sub range of integer are of compatible types. Since 
the criterion for type equivalence is a function of the underlying structure, 
seemingly inconsistent cases arise. After the program fragment 

VAR 
x :PACKED ARRAY [1 •• 10] OF integer; 
y : PACKED ARRAY [1. .10] OF integer; 
u : PACKED ARRAY [1. .10] OF char; 
v : PACKED ARRAY [1 •• 10] OF char; 

the assignment "u:=v" is legal whereas "x:=y" is not. (The first must be permitted 
to include statements like "u:='abcdefghij''', and the second is presumably denied to 
limit the complexity of the equivalence definition and forthcoming Standard Pascal 
comp ilers. ) 

The rest of this note describes a different role for types and type equivalence 
in a Pascal-like language. The scope of the solution is strictly limited because 
significant extensions to the syntax of Pascal were not considered (this eliminated 
interesting but grandiose schemes involving a new unit of program modularity, as well 
as the possibility of explicit type transfer operators). The details are developed 
from a series of principles embodying my understanding of what strong typing means in 
the context of Pascal. 

* * * * * 

Pl. Every variable has a unique type and a unique symbolic type 
name. 

Since both the type and type name are unique, the type of a variable can be referred 
to by its symbolic name without ambiguity. In the interests of simplicity it seems 

wise to prohibit mUltiple names for the same type. Types are assigned to variables 
rather than values, because I wish to allow distinct types to exist with the same 
value set. 

P2. All types are either predefined or created in a TYPE definition 
part. 

The only function of the TYPE part is to define new types; the only function of the 
VAR part is to define new variables. As obvious as this may appear at first glance 
it is a very strong restriction--it implies that all types must be explicitly named 
in a TYPE part. For example, the Standard Pascal fragment 

VAR 
v :ARRAY [1 •• 100] OF REAL; 
e : (red,blue,green); 

would have to be rewritten in order to conform to principle P2 

TYPE 

VAR 

vector 
color 

ARRAY [1 •• 100] OF REAL;· 
(red,blue,green); 

v :vector; 
e :color; 

This principle will force the creation of many new names in a typical program, one 
for each type, but at the same time it provides the basis for a simple and explicit 
test for type equivalence. In fact, the spread of names can be controlled in a 
manner described below. 

P3. Every 'clause in a TYPE definition part (i.e., every use of the 
operator "=") creates a unique type. 

This principle, too, seems like good common sense: the TYPE part exists to define 
new types. (It is interesting to note that the proposed Standard Pascal allows new 
types to be created in a VAR part, and doesn't require types to be created by a TYPE 
part! ) 

P4. Two variables have the same type if and only if they are 
declared with the same type name. 

In other words we adhere to a very strict form of name equivalence. After the TYPE 
and VAR parts 

TYPE 

VAR 

speed = -real; 
weight = real; 

a,b :speed; 
x :weight; 
y :weight; 

:real; 

the variables a and b have the same type (namely speed); x and y have the same type 
(weight) and no other type equivalences exist. 



P5. In every assignment, the type of the variable on the left must 
be the same as the type of the expression on the right (exception: 
integers may be assigned to real variables). 

I believe this is the simplest definition of "strong typing". To continue the 
previous example "a:=b M is a legal assignment hut "a:=x" is not, even though the 
values of both a and x are real numbers. Since parameter transmission can be 
described in terms of assignment this principle applies to parameters in function and 
procedure calls; it forces an exact match between the types of formal and actual 
parameters, and it implies a careful interpretation of operator overloading in 
expressions (discussed after P7.below). 

The exception is galling but historically founded. It is pervasive, as will be 
seen, because it implies that any type derived from integer is assignment compatible 
with any type derived from real. 

P6. The types of all constants (simple and structured) are 
determined from context. 

There is no way to avoid this, given P5 and the fact that variables of different 
types may have the same value set. Continuing the example, if the statement "a:=4.7" 
is legal, then by principle P5 the constant "~.7" is of type speed; but if "x:=4.7" 
is also legal, in this case the same value has type weight. To reconcile these 
cases, the type of a constant must be permitted to be a function of its context. 
(Note that P6 paves the way for the introduction of othet types of structured 
constants, e.g., record and array constants;- the proposed BSI type equivalence 
definition does not extend so easily.) 

Pl. A created type inherits all of the predefined operators on its 
underlying type, but none of the user defined functions or 
procedures. 

This principle is admittedly a compromise. Since the ground rules forbid syntactic 
extensions, the promotion of operators to the new type must be automatic, and the 
only issue remaining is which operators should be promoted. A primal set of 
operators is specified in Standard Pascal; this provides a natural partitioning. (If 
user defined functions and procedures were promoted as well, ambiguities would result 
which could only be resolved through explicit typing of constants.) 

An operator in the language (e.g., +) consists of a semantic action (e.g., 
addition) and a "signature lt , a template giving the types of the arguments and result 
of the operator (e.g., integer + integer -> integer). A user-defined type extends 
the set of operators available to a program, implicitly creating new operators from 
old ones by combining the old semantics with new signatures; each new signature is 
obtained from an old one by uniformly substituting the new type name for all 
occurrences of the base type in the old Signature. For example, all programs will 
initially possess an operator + defined by 

+ addition; real + real -> real 

and in a program containing the declarations of speed and weight above the operators 

+ 
+ 

addition; 
addition; 

speed + speed -~ speed 
weight + weight -> weight 

are also available~ but it would be impossible to add a "speed" to a ''weight'' or a 

"real lt • 

With some information about context, these principles are sufficient to' deduce 
the type of an expression or subexpression, or to' select the correct operator for an 
overloaded operator symbol. Given 

IF 3 < round(x/4.5 + 3.0) THEN ••• 

the operators in the boolean expression must be 

< less than; integer < integer -> boolean 
round weight -> integer 
+ addition weight + weight -> weight 
/ divide weight / weight -> weight 

and the constants 4.5 and 3.0 must both be of type weight. In a few cases involving 
only constants, it may not be possible to determine the constituent types, but the 
correct action is obvious, e.g., 

IF 3 IN {1,5,7,12} THEN ... 

does not permit the determination of a unique type either for the set or the base 
type of the set elements, but the value of the expression must be false in spite of 
that. 

P8. A sub range is a global constraint on the set of values assumed 
by a variable; it does not create a new type. 

Subranges are used for many different purposes; sometimes it would be useful for them 
to be distinct types and sometimes not. For this reason it is a good idea to 
accomodateboth usages--if there is a simple way to do so. At this point I admit to 
bending the rules, and introduce one minor change to the Pascal syntax, in the form 
of a typed subrange. A declaration of a variable 

i :integer 1 •• 10 

means that the type of i is integer, but its values are constrained to the closed 
interval 1 •• 10. A typed sub range consists of a type name followed by a subrange 
contained in the value set of the type. If the type name is omitted, it is assumed 
to be integer. If a typed subrange appears in a variable declaration, the variables 
have the named type; but if the typed sub range appears in the TYPE section, it 
participates in the creation of a (range restricted) new type, just as required by 
P3. For example 

TYPE 
hour 1 •• 24; 

VAR 
i 
am 
pm 
h 

: integer; 
:hour 1 •• 12; 
:hour 13 •• 24; 
:hour; 

The variables am, pm and h are all of type hour, and- the assignments "h:=am" and 
"h:-=pm" will always be valid; "am:=pm" will never be valid because the value sets of 
am and- pm are disjoint; "am:;;:::i", "pm:=i" and flh:=ill are all prohibited by type 
mismatch. 
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* * * * 

These principles lead to a view of types very different from the BSI/ISO 
Working Draft. It is a much more restrictive world, emphasizing type safety at the 
expense of flexibility. I suspect that neither approach is clearly superior for 
"general purpose" use, but the reader can form his own opin~on. 

Finally, a suggestion for controlling name proliferation appeared in an 
entertaining paper by Robert G. Herriot, "Towards the ideal programming language" 
(SIGPLAN Notices, V 12 N 3, March 1977). Herriot proposed the use of English 
articles (flthe", "a", "an", etc.) and adjectives to create variable names. With this 
syntactic mechanism, the fragment 

TYPE 
car (ford,GM,volkswagen); 

VAR 
a car :car; 
a sports car :car; 
a compact car :car; 
a blue electric car :car; 

would declare four enumeration variables, referred to in the program text as "the 
car", ','the sports car", lithe compact car" anJ "the blue electric car". Thus names 
for variables can be directly manufactured trom type names, frequently improving the 
program's readability. 

DDDDDDDD 

***************** 
FIXING PASCAL'S I/O by Richard J. Cichelli 

There have been a flurry of articles advocating modifications to Pascal's 
file facility to improve its functionality for input/output. Here, questions 
regarding terminal I/O and relative record I/O will be discussed. 

r,1any criticisms of Pascal's file facility contain arguments that Pascal's 
files don't support the full data set manipulation capabilities of the host's 
operating system, An alternate view of the situation is to ask if the problem 
to be solved can have its solution cleanly specified as an algorithm in Pascal. 
If so, request that the Pascal compiler/system writer provide an implementation 
complete enough to run the program efficiently. In short, buy compilers and 
computing systems to run your programs rather than write programs to instruct 
your (particular) computer. 

Wirth created Pascal files. In the Revised Report Section 2, paragraph 10, 
\,!i rth defines them as sequences of components of the same type. Although an 
implementer may map Pascal files into sequential data sets, this isn't required 
by the definition. The Report doesn't seem to require that the ideas of I/O 
and files be associated. A valid Pascal implementation could exist on a system 
which lacks backing storage and a third generation file system. If this is the 
case for your system and you still can run your Pascal programs, what do you 
care? Besides, future data base oriented systems may avoid the redundancy of 
a "file system". The problems of named data sets and directories are obviously 
best dealt with in terms of local predefined (not standard) procedures. 

For legible input and output (Report section 12) Pascal has a special type 
of file called a text file. Text files have a special substructure and special 
procedures and functions. Since sequences work and Pascal has appropriate fa­
cilities for mJnip;;lating then (i.e. the Pascal f"ile piii:'i.iv~';), it \'!c;"ld be 
very strange if you couldn't make Pascal talk to terminals. Wirth specifically 
mentions them in the first paragraph of section 12 and, guess ~Ihat, many imple­
mentors have succeeded in implementing exactly what the report calls for and 
having facile terminal interaction as well. One of the techniques is called 
"lazy I/O" and it is fully detailed in Pascal News #13. 

There are those who want to put random I/O or "direct access files" into 
Pascal. What's Pascal missing? Surely not random access. In the Report sec­
tion 2, paragraph 6, the array is discussed and specifically called ~ random 
access structure. "But", you say, "I can't fit big direct access files in 
core". Every implementation of Pascal is likely to have some restrictions. 
Perhaps an array will need to be stored on bulk storage. ,!ould you embed this 
limitation in the language and in your algorithms and programs? If you need 
to worry about a hierarchy of memory access facilities in these days of v'irtual 
memory, etc, then a pragma or compi 1 er di recti ve mi ght be the appropri ate mech­
anism for suggesting to a particular compiler that certain data be placed on 
backing store. Note: There is no prohibition to passing arrays (e.g. an im­
plementation relative records I/O) as program parameters. See the Report sec­
tion 13. Program parameters can reference any external object.' It is only 
suggested that these are "(usually files)". Thus arrays and pointer based 
data structures can be external objects to Pascal programs. (The" (usually 
files)" reference has been removed from the current draft standard document.) 

Although doing relative record I/O ~Iith Pascal arrays may seem strange at 
first, adding the unnecessary notion of memory hierarchies to the language is 
far worse. The IBM System/38 has a uniform 48 bit addressing mechanism. A 
System/38 applications programmer does quite well while being unaware of the 
storage location of his data whether it be cache, core, disk buffer or on disk. 

~ 
LD 
00 
o 

If the 38 can be said to auger the future, then certainly Pascal shouldn't take -0 

a step backwards and introduce concepts which provide no additional functionality J> 

In summary, fixing Pascal's I/O only requires implementing what the Report FK 
suggests. 

***************** 



JAREI( OEMINCT, M,Sc. 
JOANNA WISNIFWSKA 
Institute of Informatics 
University of Warsaw 
P.O.Box 1210 
00·901 WarSlawa 

POLAND 

Simpascal 

Introduction 

This article presents a new extension (called Simpascal) to Pascal. The goal of this 
extension was to provide facilities for sirnu;ating discrete time systems in the way similar to 
the one adopted in Simula. This goal has been achieved with no cilanges in the original 
Pascal compilers, but rather by use of some rUIl·time routines. Simpascal has been 
implemented on CDC CVBER73 and IBM 36b. 

Background 

Simpascal was designed as a part of the OSKit Project (simulation of operating systems 
[1]) at the Institute of Informatics, University of Warsaw. Those extensions were necessary 
since existing standard_ Pascal facilities didn't allow one to write a simulator in this language. 
The reason for creating a new tool instead of using Simula was mainly better performance of 
the Pascal object code. Besides, all other parts of the project (data input preparation and 
output analysis) had been already written in Pascal. 

A general design of Simpascal and its implementation on the CVBER73 were made by 
Jarek Oeminet, while some improvements and the 360 version were prepared by Joanna 
Wisniewska. A standard Pascal compiler was used on the CVBERI3. 360 compiler was 
produced at the Institute of Computer Science, Polish Academy of Science. The whole work 
lasted approximately 6 weeks. 

Oesc ription 

A simulator in Pascat (as in Simula) consists of some number of coroutines, each of 
which implements one process. At any given time one of them is active and the others are 
suspended. Some of the latler may be ready to run and wait in a so-called Sequential Sel 
(SOS), other are blocked. SOS is ordered according to increasing time, which is an attribute 
of each process. Full description of this idea may be found in [2]. From this point on, a term 
routine will meiJ,11 either a coroutine, subroutine or the main program, while a subroutine will 
be either a procedure or a function, 

In order to provide all expected functions the following subroutines were implemented: 

function Create (procedure P):coroutineID; 
Creates a new process (coroilline), with the same attributes and the body as in the 
procedurA given as a parameter. This coroutine is started; after an initial part it 
should call Detach (see below). Control then returns to a creator, and the function 
retllrns as its value a unique cormltine identifier. The first routine calling this 
function is called a raolof the whole set of coroutines. There is a restriction that 
C rea Le may be later called either by the root or by any other coroutine, but not in 
its initial part (i.e. no nesting of C rea te calls is allowed). 

protedul'u Detacll; 
Finishes an initial part of a COroUtill8 and returns control to its creator. 

procedure Start (C:cor'outinelD: maxl'ime: real); 
Starts lhe coroutine C, thus initiatinq the whole simulation. It should be pointed that, 
unlike ill Simulu, an root is not a coroutine itself and may be rf~Gllrned only after 
finishing tile simulation. Simulation ends as soon as there is no process in the SQS 
with its time less tllen the lila x lime paramAter of Start. 
This rouline may be called only by tile root. 

procedure Activate (C:coroutille]O; delay:real); 
Makes the coroutine C ready, i.e. inserts it into the SOS. its time will be equal to the 
time of the currently active (current) coroutine increased by delay. If del ay is 
negative, then the coroutil1e C will be resumed immediately (becoming active), and 
the current coroutine will be suspended. 

procedure Pass (C:coroutineID); 
Acts similarily to Ac t i vate (C, -1) , but also removes the current coroutine from 
the SOS. 

pl'ocedlll'e Cancel (e: COl'out ineID); 
Removes the coroutine C from the SOS. If that WaS the current coroutine, the next 
coroutine from the SOS is resumed. 

function Time (C:coroutineID):real; 
Returns time of the coroutine C. 

procedure Hold (increment:real); 
Suspends the current coroutine, increases its time by increment and resumes the 
first coroutine from the SOS, 

function This:coroutilleID; 
Returns an 10 of the current coroutine. 

There is one very unpleasant and artificial restriction for a call of the so-called special 
routines, which may change an active coroutine (i.e. Activate, Pass, Cancel and Hold), If 
any of those subroutines is called from a Simpascal subroutine, called in turn (directly or 
indirectly) from a coroutine, then all subroutines down to the level of the coroutine will be 
immediately terminated, That means that the coroutine is suspended and reactivated always 
at its own level. This concept was called IJUskin9 and is necessary to ensure slack 
consistency. 

Implementation 

The data structure on which Simpascal subroutines operate is very similar in both 
implementations so it will be presented here in a relatively machine· independent form, 
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Each instantiation of every Pascal routine is defined by a segment on the stack (the 
routine is called an owner of this segment). Each such segment (except the first one, 
corresponding to the main program) consists generally of two purts: 

Environment definition 
Contains all information necessary to refer non-local objects, to safely execute a 
return jump, and to perform an error handling action if necessary. 

Local data 
Contains local variables (which include also parameters of the call, compiler­
generated auxiliary variables and srace for registers saved in case of further routine 
calls). Generally, this part is of no interest for Simpascal, except for register saving 
space. 

A base (an address of the first word) of the segment of the current routine is pointed by 
one of the registers (a B register on CDC, a general purpose register 011 IBM), which will be 
called a Base Register (BReg). Also the first free location above a top of the stack is pointed 
by a register (Top Register or Hleg). 

In case of ordinary Pascal subroutines information in the environment definition is as 
follows: 

Static Link (Slink) 
Poinls to a base of the segment defining the latest instantiation of the routine in 
which the segment's owner was declared. A chain of those links defines an access 
path to all non-local objects. 
This link is created always by tile calier, according to its own access path. 

Dynamic Link (DLink) 
Points to a base of the previous segment on the stael<, i.8. the segment 
corresponding to the rouline which called the oWller of this segment. It is used to 
restore the BReg before return and to produce a Post-Mortem Dump should an 
error arrive. 
This link is created by the routine itself using the old value of BReg. 

Return Address (RAddr) 
Contains the address to which control shuld be transferred in a return jump. 
This address is provided by a caller (passed through a register). 

Figure 1 presents the general structure of the Pascal stack. 

The same data structure had to be adopted in Simpascal, since the code of co routines 
was to be the same as for normal subroutines. Several assumptions had to be made, 
however, to ensure a consistency of the structure: 

Ali coroutine segments occupy a contiguous space on the stack, directly above the 
segment defining the root of the system (there may be no other segments in 
between). 

The stae!< of only one coroutine at any particular time (the active, or current coroutine) 
may consist of more than one segment. This would mean that no action which 
implies a change of the active coroutine may be undertaken from any level other 
than ti,e level of the coroutine itself. To allow creating of user-defined control 
transfer subroutines the concept of flUS/ling (described above) was adopted. Its 
implementation is very simple: any special subroutine removes from the stuck all 
segments from above the block of the coroutine segments. 

meg -1-------1 
Current routine 

DLink --

Bf~eg ----------tops~L~in;k====t-t1 
Pmvious IOU line 

I~D~L~in~k ________ i'-
Slink 

DUnk 

SLink 

Main program 

Figure 1. Pascal stack structure. 

TR(-~U --. 

/------1 
Subroutine 

r-------
BRcg -----------. IJLink ---~ 

Coroutine 

scumcnts 
Coroutine 

DUnk. ~-- --- f---
---.. ---~ 

Ne~Flllvepalt 

Ancestor 

Main 

Figure 2. Simpascal stack (only some parts shown) 
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The seqmcnt for each coroutine WliS changed in n manner invisible to ordinary routine 
cod-t~. First, a rW{jativu purf wa:--i adducJ. It contains a rt'!start addless for an inactive coroutine, 
and also some additiDllal information (timo, status and some pointers) used by routines 
which handle and ::.;equence proce~~~es. The fl1n<lnin~l of SOHIt) st<1ndard fieids was also 
modiliecL Sillc(~ tile .asslHllption is that a coroutine will never execute a return jump (because 
it would destroy the stack structure), FlAddr points to an error-handling routine. 

DUnl~, in turn, no lonwcn points to the previous segment on the stack, since it is not 
intended to be used to update llle BHcg. llecaw;e of somt; functioll:'; plJ.ynd by DLink during 
standard enOl" hUllrllinu, it was df.~cidcd lilat this it SllOulJ poillt to a base of the root's 
segment. 

Contents of BReg, Tileg and SLink were left unchanged. 

Figure 2 illustrates t1H~ general slack strudure ill Simpascal. 

III order to have su.ch a structure, tile following actions have to be performed by C!'eato 
before calling a coroutine: 

setting BReg to a base of tile root; 

incromenting Tllog by the size of the negative part of the segment; 

- setting Sling according to information which is always a part of the actual-parameter­
descriptor in a call-by-procedure in Pascal. 

Results 

Several programs have already been written in Simpascal and run on both machines, 
fulfilling all expectations. A comparison with Sill1ula shows that a program in Simpascal 
needs 50 to 80% less memory and 50 to 70% less time. This is mainly due to much simpler 
memory structure allowing better performance of the code. 
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Some observations on Pascal and personal style 

Arthur Sale 

Tasmania, 1979 June 

Background 

Recently, arising out of a course I gave for microprocessor engineers and 
their possible use of Pascal, I had to write a program of around 800 lines 
to control a hot-plate assembly (as might be installed in a home with 
provision for switching the hot-plates individually up or down at selected 
times), The purpose of the program was to demonstrate the viability (and 
snperiority!) of Pascal for microprocessor purposes over assembly code or 
Fortran. The experiment was a demonstrable success, taking one man-day to 
write together with its correctness proof, and another man-day to transform 
the abstract program into one having some useful properties for rr.icro­
processor Pascal compilers and run-time support. The experime1t will be 
reported elsewhere; by contrast the writing of the consequent paper has 
consumed over a man-week, and nearer two ... 

However, in the course of writing this up, I came across some interesting 
facts I should like to share with the readers of Pascal News. They relate 
to personal stylistics, and use of Pascal's features, None of the reported 
statistics here' were considered specifically while writing the program: 
they reflect a personal style. 

...... 
lD 
00 
co 



Identifiers 

The program contains 120 identifiers d t f . ,an one label (as a consequence of a 
.rans.ormatlon to eliminate a task). The length distribution of the 
ldentlflers is shown in Figure 1. It is interesting to note that approximately 55% exceed 8 characters in 

length, and approximately 27~% exceed 10 characters in length. These 
correspond to the significance limits of the Pascal Standard and the 
Control Data Cyber compiler. The Burroughs B6700 compiler I used has, 
of course, no limit on significance. 

Since the B6700 compiler is good in this respect, it is possible to write 
programs which work on the B6700, but which give rise to compiler error 
messages (or worse, altered and undetected scope renaming) on systems with 
limited significance. How often does this occur? Fortunately, the 
STANDARD option on the B6700 compiler checks the possibility of any such 
events. The answer seems to be: surprizingly often. In previous programs 
I have seldom been able to escape changing an identifier name to avoid 
problems elsewhere, and it happened twice in this program. The instances 
were: 

numberofevents 
NumberOfPlates 

DisplaYTYpe 
Display Time 

{an integer variable} 
{a constant, altered to NoOfPlates} 

{the type of the display register} 
{a procedure, altered to DisplayATime} 

draw the conclusion that any compiler that has a significance limit greater 
than 8 characters ought to perform the same checks; software I receive from 
elsewhere often exhibits the same problem. I also conclude that the 
8-character limit is a mistake, and should never have been introduced into 
Pascal. 

The B6700 compiler also produces as a by-product of this checking a list 
of instances of renaming under the scope rules. None were reported in this 
program at all, which surprized me. Usually i and j crop up with mono­
tonous regularity, but in this case it appeared that the lesser numeric 
orientation and the program structure minimized this. 

Letter Cases 
As the examples above indicate, the compiler accepts either letter caSe in 
accordance with the Pascal Standard, and I write programs in predominantly 
lower-case letters. I dislike the practice of capitalizing the reserved 
words as it has a bad effect on readability for me. However, during the 
course of this program I found myself falling into a practice which I had 
never used before, but which seemed to be useful. I offer it as an 
example of the differences in personal style that can arise with a little 
thought devoted to stylistics. 

The practice I adopted, more or less by chance at first, was to write 
variables in all-lower-case, as in numberofevents, but constants, types, 
and procedures in mixed-cases, as in NoOfPlates or DisplayATime. 
Rationalizing it after the event, I noted that variables often have 
shorter and less complex names than other objects and thus may have less 
need of extra lexical cues, and procedure names are often the longest and 
most complex. Sometimes these are a verb-phrase, while variable names 
are more noun-like. 

The practice improved my understanding of the program, mainly because I 
could detect in expressions which were variables and which constants. 
Such slight cues are worth a lot more to me than emphasizing reserved 
words (which r know very well)~ Example: 

if (time = LastMinuteOfDay) then begin 
I am not yet sure whether this will be a stable feature of my future style. 



Line Layout 

I used my usual line layout and indentation rules, reported in Sale [1978], 
and had no need to edit or correct any semicolons or ends. A consistent 
style minimizes these trivial but annoying errors. 

Comments 

classified the comments into three categories: 

(a) Marker comments, used to assist picking out corresponding 
points in a program, typically attached to an end to show 
what it is the end of, or to pick out a procedure name by 
underlining. Little semantic content. 

(b) Procedure heading comments. These have considerable 
semantic content, and outline the purpose of the procedure. 

(c) In-text comments, which either give additional information 
relating to the execution, or explain definitional points. 
They vary all the way from a hint: 

{Midnight changeover} 

to an assertion: 

{Re-establishing the invariant: 
Ri = "AU events up to and including the one pointed 

to by the 'preceding' pointer are due to occur 
before or simultaneously with the new one. Also 
·if state=EXit there are no more records that 
satisfy this criterion." 

The comment characteristics are shown below. 

Kind of comment no lines % lines 
spanned spanned 

Marker 36 36 19% 
Header 18 67 35% 
In-text 67 87 46% 

TOTAL 121 190 100% 

The closing comment marker ("}") was always the last non-blank character 
of the line it appeared on. Since one-line comments make up 80% of the 
total number of comments, and 51% of the total numb~r of lines spanned, 
here is support for the idea that comments delimited by end-of-line 
require no more keystrokes than bracketted comments. (Apart from other, 
better, reasons for preferring them.) 

The distribution of comment lengths, shown in Figure 2, emphasizes this. 
It is certainly influenced by my habit of putting correctness assertions· 
and·hints in the code body, thus reducing the size of procedure header 
comments. (The comments often share lines with code, so do not make the 
mistake of assuming that the program contains 190 lines of waffle together 
with the 157 blank layout lines). 

SO 

I 
Procedures and Functions 
Having arrived at a suitable transformation level by eliminating tasks from 
the conceptual solution and substituting interrupt-driven procedures (Yes, 
I know they aren't standard), the resulting program had 18 procedures/ 
functions, including the main program. Other statistics are: 

Procedures 
15 (83%) 

Parameters: 

Functions 
2 (11%) 

Program 
1 (6%) 

The low frequency of parameters is explained by the nature of several of 
the p~ocedures: they are refinements. In fact six of the parameterless 
procedures are called from only one place each, and a microprocessor 
engineer might well apply a transform to put their code in-line and their 
local data in the caller's stack. Personally, I exert pressure on compiler 
suppliers to make their compilers do it automatically: detecting the once­
only call is not difficult for a multi-pass compiler. On the B6700 such a 
transformation would save 54 bytes of code out of a total of 2304 (2.3%), 
and would also speed up the execution slightly. 

The maximum level of procedure nesting is three, and this occurs 7 times. 
This is astonishingly low for me, since my refinements often creep up 
into the 10 to 12 levels deep. Analysing it after the event, I conclude 
that the low nesting level here is due (a) to the complexity of this 
problem being in task interlocking, not in algorithm complexity, and (b) 
to several refinements being pushed to outer levels for use in several 
contexts (by the sub-tasks). 
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As might be expected, real numbers are not needed in this problem. 
The usage of different types in the program is shown below: 

definitions uses in var or type 

boolean (1) 2 
integer (1) 0 
char (1) 6 
real (1) 0 
us er-defined scalars 6 7 
subranges of scalars 1 1 
subranges of integer 9 30 
records 1 1 
arrays 3 8 
sets 4 8 
pointer types 1 4 
files 0 0 

·The absence of integers arises naturally because no negative numbers occur 
in this problem, and because the range of every integral value is predict­
able. Only innate laziness allowed one of my favourite types: 

NatuYaZ = 0 •• Maxint; 

in to substitute for the type of a value parameter which ought to have had 
a special type declared for it in the outermost block: 

~oDaysWopthOfMinutes = 0 .. 2879; {2*24*60 - 1} 

salved my conscience by adding a comment to this effect, which probably 
took more time doing it right •.. 

Of some interest is the ratio of user-defined scalars to Uses of pre­
defined types (7 : 2). This is a measure which I take as roughly indicative 
of a switch from other language thinking to Pascal (or abstract) thinking. 

The problem isn't big enough to draw any more conclusions. 

Boolean expressions 

Some people, on seeing my programs, adopt a knowing look and say, "You used 
to be a Fortran programmer, weren't you?" and point to an example like: 

if (eventZist = 0) then begin 

Since this is total misunderstanding, it deserves a few words. I usually 
put parentheses around every relational expression I write. The prime 
reason is that I find it greatly improves the readability of the program 
in that the limits of some complex expression can be more readily found, 
as for example in: 

if (moduZoeountep in pattePn[pZate[ill) then begin 

But having done this for a long time, it confers several other benefits: 

(a) I almost never make mistakes in writing expressions which the 
Pascal syntax will parse in a way I didn't intend. (The few 
priority levels are well-known as a trap). 

(b) I have to devote less thought to trivia while writing programs, 
and therefore more thought to correctness proofs, simply 
because I use codified rules. 

To illustrate the point, the same thing happens in the following example: 

IsT1BefopeT2 := (tl < t2); 

The purpose of this little letter is to give you some insight into 
some personal stylistics in the hope that you will examine your own 
equally carefully and ask yourself whence they came and why. 
Pascal is no language for nongs who mindlessly copy others. I also 
hope it may give some ideas to compiler-suppliers on the sorts of 
things I do. If you ever want to please me, here are some hints. 
Preserve the abstractions and make any limits on what I can do at 
what I call viptuaZ infinity .... 

DODD 
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Yale University New Haven, Connecticut 06510 

January 23, 1980 

Andy Mickel 
Univers ity Computer Center 
University of Minnesota 
Minneapolis, Minnesota 55455 

Dear Andy: 

SCHOOL OF MEDICINE 
333 Cedaf Street 

Section of Laboratory Medicine 

Yesterday I called and spoke to Rick Marcus about a bug 1 have found in 
10210. My version is attached, together with the data that showed the 
fault, and the symbol table progression in the original system. 

Please consider this as a letter to PUr" and pass it on accordingly. 
attach a second copy for the purpose; 

On Pascal Standards, I have several observations. f'irst, based on Bob 
Fraley's HP3000 Pascal Compiler, I feel the need for a standard procedure 

PROMPT (FILE) 
which will have the effect of a writteln without caUSing a line-feed or 
carriage-return. This is required for interactive use, where the under­
lying system buffers output. The procedure will flush the buffers. 
Wherever the I/O system is direct, the procedure is not needed and need 
not generate any code. 

I firmly approve of the "otherwise" clause 11'1 the case statement, and 
also feel it should be extended to variant records. I.E. 

A " 
Case B 

C 
o 

Otherwise 

Record 
Type of 
Ctype ) 
otype ) 
Elsetype » 

~iOISPOSE is often replaced by Mark/Release, which should be an availilble 
option in t~e standard. DISPOSE must always require a garbage collector, ~ 
and thus a good deal of run"time. However, systems nat implementing 
dispose should generate a null procedure for source compatibility,and 
similarly for Mark/Release. Nate that implementation of Mark/Release 
on systems' that provide (new) storage to various processes from a common 
pool must implement the equivalent of dispose for a release. However. 

Andy Mickel January 23, 1980 

these systems are complex by definition, and thus a ful1 OISPOSE is 
probably not excessive. In this case release effectively signals the 
garbage disposal system to function. 

An extension sorely needed is simple arithmetic in constant definitions, 
a~l~wing .all compile time constants to. be s~aved to a sing~e d~finition. 
Slm1larly the use of ORO and CHR funct10ns 1n constant def1nitlons 
would be useful. 

Implementation of goto's out of procedures is virtually impossible (at 
reasonable cost) on many machines. The HP3000 is an example. I would 
therefore recommend that the standard does not require these, and that 
they be considered an extension. LO!jically, I have never found such 
goto's necessary, and in addition such use customizes code segments to 
any overall program, preventing direct re"use. 

1 am also running the USCD Pascal System, VER 11.0. Users should be 
warned that, as supplied, this does not detect integer overflows, (at 
least on 8080/Z80 Systems). and that the complement of -32768 is O!! 
~iith no warningiSome stack overflows can occur without tr!lPping in 
addition. ~y revised interpreter cures these problems, when many 
system programs proceed to crash on integer overflow, and thus the over­
flow check has been made switchable. The USCD System does not detect 
EOF on the remote files, and thus cannot read text files remotely with­
out considerable contortions. 

Sincerely, 
/" ..- ~ 

C~£----:?~-:/~ 
(.. " 

Charl es Falconer .' 
Chief Instrument Engineer 

CF:tmm 
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Carnegle-Meilon University 

A.M, Addyruan 
Department of Computer Science 
University of Manchester 
Oxford Road 
Manchester M13 9PL 
England 

Dear Professor Addyruan: 

Departmen.t of Computer Science 
Scherrley Park 
Pittsburgh, Pennsylvania 15213 

January 29, 1980 

I was delighted to see the proposed Pascal standard in Pascal 
News, In general, I think the proposal is excellent, However, 
there were a few points that troubled me. 

- Textfiles. 6.4.24 seems to require that every textfile 
end with a linemarker. Is that intentional? If so, 
must closing a file(used for writing) force a ,linemarker 
to be output if one does not already end the file? 

- Pages. It seems bizarre to include a standard Page 
procedure without specifying the effect on the file 
or including a procedure to test f.or end of page 9 

I propose making the procedure optional, but if it is 
included, require that a oage marker be written which 
is (like a linemarker) read as a blank, and that an 
Eop (end-of-page) predicate be included as well. 
Additional questions: Should Eop imply Eoln? Should 
Page force a Writel,. automatically? 

- The CASE statement. I must say I am surprised the 
OTHERS clause was not included in the standard. I'm 
equally unhappy (but less surprised) that subrang,es 
were not to be permitted in the case-co"nstpnt list~ 

- Numeric output. 6.9.3 requires a leading blank for a 
number that fits in the output field, while' no leading 
blank is required if it does not. So, in the case of a 
number whose width is the same as the fieldwidth, the 
number is printed out in just that field"idth without a 

* 
Dear Pug 

leading blank. 1 suggest rewr~iting the specification 
so that this is clear - by noting that 0 rather tlwn 
1 leading blank is required. 

I have seen the notation l.]rite(Val: 1) used to mean: Use the 
smallest possible fieldlvidth. A cute use of the spf~cifications, 
but its obscurity is not in the spirit of the language. Perhaps 
lJrite(Val) ought to print Val" in the sr,tallest fielduidUI possi.ble 
(no leading bLmks either:) while a fixed fic1d,·,idth ,wuld be used 
only if specified. This \vould unquestionably be the most pleasant 
solution for most users, espe.cially novices. 

The \.Jrite(Val: 1) idiom is deficient for another reason. Many 
irnplementors have chosen to implement output in an undersized field 
by writing out asterisks. A good case can be made for this., and I 
suspect many Pascal implementors \vill continue to do so despite the 
standard. 

Sincerely! 

Ellis Cohen 

BRITISH COLUMBIA HYDRO AND POWER AUTHORITY 

Red Stripe Computer Trailer 
Gas Division 
3777 Lougheed Highway 
Burnaby, B.C. 
V5C 3Y3 CANADA 
Iq~() Jo." " ... ,,) 2.1-

I wrote a while ago about banning the marriage of Pascal and EBCDIC. 
I think I stated a decent character set should have the following property 
"ORD('9')-ORD('O') should be 8" That should read "ORD('9')-ORD('O') should be 9". 

If yOU decide the publish that letter, please correct the mistake: 
Please do not publish this letter. 

Thal'lks 

I-' 
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C!!!:~ WINTHROP PUBU SHERS, INC., ",.~,~ d .• ~m''''''' -. , .. " .,,,,,.".,,, 

January 8, 1980 

Professor Andy Mickel 
University Computer Center 
227 Experimental Engineering Bldg 
208 SE Union Street 
University of Minnesota 
Minneapolis, MN 55455 

Dear Andy, 

I'm a little concerned about some possible unintended 
effects of your brief book reviews section on page 8 
of Pascal News, No. 15. 

You quoted a table from a review by Jan Hext, of the 
Univerpity of Sydney, comparing Pascal textbooks in their 
coverage of the language. I am concerned that, taken 
ou~ of context, that table may scare potential readers 
away from our book by Conway, Gries, and Zimmerman, 
A PRIMER ON PASCAL, the second edition of .which is due 
this spring. 

There is no question that the coverage of Pascal in that 
book is not nearly as extensive as many other ·books 
(although in the new edition it will be somewhat more so), 
but taken out of context, it looks like you are rating the 
book in general as "poor." The reviews in my files 
indicate, of course, that the book is arguably the best 
introduction to programming using Pascal as a vehicle, 
and for such a use might well be much more appropriate than 
a book which is a more thorough rendering of the language 
but less helpful in learning to program. So, while I do 
not quarrel for a moment with Professor Hext's analysis 
of what this book is not, I wish to rush to the barricades 
to reaffirm what, on the other hand, it is. 

Thanks for listening. 

~sl regards, 

CMAA c.l= "J\W 
Charles F. Durang 
Editor, Computer Science 

CFD/mw 

SOPHIE DAVIS SCHOOL OF 
BIOMEDICAL EDUCATION 

Rick Shaw 
PASCAL User's Group 

THE CITY COLLEGE 
OF 

THE CIn UNIVERSITY OF NEW YORK 

NEW YORK. N.Y. 10031 

Wednesday, January 30th, 1980 

Digital Equipment Corporation 
5775 Peachtree Dunwoody Road 
Atlanta, Georgia 30342 

Dear Rick; 

(212)690.6629, 8255 

Enclosed is my personal check for $2G.OO; please enter my subscription/ 
membership to PASCAL News for this academic year 1979/80 and also send the 
pr~v~ous two years' . ba~k issues 9. - 16. I would be glad' to pay Xeroxing and 
ma111ng expenses (w1th1n reason) 1f somebody could furnish copies of your 
extinct issues 1 - 8. 

In our mammoth CUNY University Computer Center (Amdahl 470/V6 and IBM 3033 
under OS/MVT and ASP; IBM 3031 under VM and CMS), Stony Brook PASCAL 1.3 is 
standard, and Versi~n 2S was just added to a test library last week. (I gather 
from the documentatlon that both are rather limited in complex applications _ 
for example, no external files ... ) Although I know of no campus among our 20 
where PASCAL is the prime teaching language, faculty and student use is clearly 
on the rise; we've just brought up 2 pASCALs on a PDP-I0 here in the CCNY 
Science Building. 

.. I am invo~ved in bringi~g up an orphan Z-80 microcomputer from the defunct 
D1g1tal Group 1n Denver; bes1des opscan test grading, the primary application 
will be bibliographic citation retrieval from a hybrid collection of about 8 000 
articl~s .. I am presently working up the necessary software package for this' 
operatlOn 1n PASCAL, using bit-string inverted lists hung from a B-tree. 

With the possibility of a brief trip to Switzerland this April, I have 
considered arranging a visit with Professor Wirth; if anvbodv else has done 
so, expecially recently, I'd love to hear from him as soon as possible. PASCAL 
was my native language at SUNY Stony Brook, and I'm very thankful for that. 
I'm eager to meet other New.York City PASCAL users. 

encl. 

Sincerely yours; 

/ /' / I l/.' ,.), '. "-

Alan N. Bloch, M.P.H. 
CCNY Biomed J 910 Cl 

AN EQUAL OPPORTUNITY EMPLOYER 



KERN INSTRUMENTS, INC. 

GENEVA ROAD. BREWSTER, NEW YORK 10509 

Mr. Rick Shaw 
Digital Equipment Corporation 
Pascal User's Group 
5775 Peachtree Dunwoody Road 
Atlanta, GA 30342 

Dear Rick: 

TELEPHONE: 

(914) 279-5095 

TELEX; 

969624 

January 15, 1980 

While renewing my subscription, I am taking the opportunity to say 
a few words. 

I have used two Pascal systems in my work here; initially, a 
Northwest Microcomputer 85/P with UCSD Pascal, and now a PDP-II 
with RT-ll operating system and OMSI, Pascal I version 1.1. Both 
have advantages (and disadvantages). The UCSD operating system 
(with CP/M utilities) was fantastic, especially the editor. How­
ever, I/O handling (I wanted interrupts) was poor. With RT-ll, I 
can use all the I/O facilities of this excellent operating system, 
b~t OMSI doesn't support them very well. Hopefully, this will be 
flxed in version 2 which is due any day now. I'm also disappointed 
that several Pascal features I used quite heavily with the UCSD 
system are not implemented in OMSI Pascal I, particularly the Pack 
and Unpac~ functions. These are very convenient for formatting and 
unformattlng I/O records used in certain peripherals. 

I see al~ost weekly announcements concerning new Pascal compilers 
and machlnes. Now that most of the established computer manu­
facturers have taken up the cause, we can say that Pascal has 
arrived. So much so in fact, that I would not have resubscribed to 
PU~ if not for Arth~r Sale's recent issue describing the Validation 
SUlte. Congratulatlons to Prof. Sale and his group. 

Now it's up to us Pascalers to encourage the compiler writers to 
meet the standard and implement any extensions in an acceptable 
manner. 

Good luck, Rick! 

Sincerely yours, 

KERN IN~TRUI<)ENTS', I~C. 

T. P. Roberts 
Photogrammetric Systems Engineer 

TPR:pm 
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BRITISH COLUMBIA HYDRO AND POWER AUTHORITY ::: 

Dear PUG 

re: outlawing EBCDIC and Pascal marriage 

970 BURRARD STREET 
VANCOUVER, B.C. 
V6Z lY3 
TE LEX 04-54395 

1979 December 31 

I have tried to write some text tidying routines with the 
University of B.C. Pascal compiler under MTS. It uses 
EBCDIC as its underlying code. Arrgh~ 

ORD('Z')-ORD('A') should be 25 in all decent Pascal implementations. 
ORD('z')-ORD('a') should also be 25. There should exist a magic 
number m such that you can do lower to upper case conversions, 
ORD('9')-ORD('0') should be 8. (Even EBCDIC gets that right~) 
ORD(' ') should be less than ORD( 'A'), ORD( 'a'), and ORD('O'). 

ASCII has these properties. EBCDIC does not, It is thus difficult 
to write portable code. 

I suggest that any Pascal standard insist that an "excellent" rated 
compiler provide a compile-time switch to insist that all internal 
character codes be ASCII even if this means translation in and out. 
Alternatively, Pascals that live in an EBCDIC environment that wish 
to manipulate all 256 characters should work internally on a 
modified EBCDIC that has the above nice properties. A compiler 
that could not provide this option could only obtain a "reasonable" rating. 

To indicate the honrors of EBCDIC, consider that none of the following 
code works as you would expect. 

lfe in ['a' .. 'z'] then S1; if C >= 'a' and C (= 'z' then S3; 

for C := 'A' to 'Z' do S2; 

It is also impossible to write (I hope I am wrong) decent hashing 
algorithms and random number generators that are truly portable (ie. 
give the same answers in all implementation~. Perhaps "excellent" rated 
compilers should also provide some extra builtin functions for these 
tasks. It wouldn't hurt to define their names and parameters now. 

~:j G\CE:.",-

Roedy Green 

.,., 
:0::: 
C/) 



~ COMPUTER SCIENCE PRESS INC. 

9125 FALL RIVER LANE 
POTOMAC, MO. 20854 
[301 J - 299~2040 

November 27, 1979 

Dr. Andy Mi ckel 
Editor 
Pascal Newsletter 
University of Minnesota 
University Computer Center 
227 Experimental Engineering Building 
Minneapolis, Minnesota 55455 

Dear Dr. Mickel: 

In the 15th issue of Pascal News on page 8 you inadvertently omitted 
the list for our book PASCAL: An Introduction to Methodical Program­
ming by William Findlay and David Watt in an article comparing the 
available Pascal books. It was listed in the table at the bottom of 
the page. We would appreciate it if you would correct thisommission. 
Pascal: An Introduction to Methodical Programming is published far 
the United States and Canada by Computer Science Press, Inc. @ $11.95. 
it is available and published throughout the remainder of the world by 
Pitman Publishing Ltd., 39 Parker Street, London, EnglandWC2B 5PB. 

In its first year Computer Science Press has sold over 12,000 copies of 
Pascal: An Introduction to Methodical Programming within the United 
States and Canada. We also believe that a much more meaningful com­
parison and evaluation of books can be obtained by the basis of the 
universities and colleges which are using it. Our book has been 
adopted at over 50 schools within the United States and Canada including: 

Arcadia University 
Albright College 
Brock University 
Broome Community College 
California State University at 

Long Beach 
Cari boo College 
Case Western Reserve University 
College of William and Mary 
Dalhousie University 
Dickinson College 
Fairleigh Dickinson University 
Framingham State University 
Iowa State University at Ames 
John Brown University 
Kansas Wesleyan University 
E. R. Lauren University 
LeTourneau College 
Loyola University 

Lucas College 
Marian College 
Marquette University 
Merri tt College 
Montana State University at Bozeman 
Moravian College 
Morningside College 
North Carolina State University at 

Raleigh 
Northampton Community College 
Northeastern University 
Plymouth State College ~ 
Purdue University at West Lafayette 
Rollins College 
Rosemont College 
Sonoma State College 
Southern Methodist University 
Stanford University 
Temple University 

~ COMPUTER SCIENCE PRESS INC. 

9125 FALL RIVER LANE 
POTOMAC, MO. 20854 
[301 J - 299~2040 

Texas Technological University U. of Mississippi at University 
Thames Valley State Technical ColI. U. of Oregon at Eugene 
Towson State University U. of the Pacific at Stockton 
Union College U. of Pennsylvania at Philadelphia 
U.S. Military Academy at West Point U.of Saskatchewan 
U. of California at Berkeley U. of South Carolina at Columbia 
U. of Chicago U. of Southern California at Los Angeles 
U. of Houston at Clear Lake City U. of Texas at Austin 
U. of Maryland at College Park U. of Utah at Salt Lake City 
U. of Massachusetts at Amherst U. of Washington at Seattle 

Villanova University 

WE INVITE ALL COLLEGE PROFESSORS WITHIN THE UNITED STATES AND CANADA 
TO WRITE TO COMPUTER SCIENCE PRESS AND REQUEST A COMPLIMENTARY COpy 
OF PASCAL: AN INTRODUCTION TO METHODICAL PROGRAMMING. Please write 
on school stationary, identifying the current text, the course name 
and number, as well as the anticipated annual enrollment, and we will 
be happy to let you determine for yourselves which is the best book 
for teaching Pascal. 

We would also like to call to your attention our short course program 
offered through our Computer Science Education Extension Division which 
will offer 2-3 day courses on Pascal on: 

March 24-28 at San Francisco 
May 18-19 at Anaheim (preceding the NCC) 

Thank you. 

BF:cw 

Sincerely yours, 

Barbara B. Friedman 
President 
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PRINDLE AND PATRICK ARCHITECTS: PLANNERS 

October 17, 1979 

Pascal User's Group 
c/o Andrew hickel, 
University of ~innesota, 
227 Experimental En~ineerinQ, 
t·'inneapolis, !><l!'i 55455 ~ 

Re: Pascal Lser's Group and Pascal ~ewsletter 

Dear Sir: 

I would like to ~et inforrr,ation on the Pascal User's Group, 
especially, as soon as possible to get the Pascal Newsletter, 
including back issues if possible. I would like to join the 
orga~liz~tion . and find out all I can as I an~, contemplating 
conJurttrng thrs system to extensive use of Pascal. although I an, 
~ot at, pres7nt ,a, Pascal user. I woula like to learn something 
about the avarlabrlrty of Pascal software, either to swap or 
sell. 

The con,pany I work for is an architecture firm which has a 
PDP-ll/34 running R'l'-ll and TbX (TSX provides several virtual 
RT-il single Job monitors with SOUle limitations and some 
additions, if you are familiar with DEC's RT-ll.). Our 
applications are Accounting l v'Jord ProcessinCj, and. some statistics 
a~.d simUlation.. We hope someday to get into SOllie sraphics. 
Rr~ht now there rs an awful lot of awful assembler stuff around 
here which must one way or another be transformed into son,ething 
wore portable. 

Another bit of background is that I am one of the first users 
of the Vihi tesmi th 's Ltd. C compiler, which satis fies the 
specitication given in Kernic;,han and Ritchie's book with one 
a~dition, which is that different "typedef"s can have elel'lents 
wrth the sante name. I.e. there can be an A.x and a b.x. 
According to Kernighan ana Ritchie, this is not allowed in 
regular C, which is very peculiar (It can be disabled in 
Whitesl£lith's. C fo~ compatibility). Whitesmith's also says they 
have been usrng therr own maX-compatible o. S. (will run UNIX 
l.'inary prosrams) for about a year now, ana will soon be selling 
rt tor much less than the cost of UNIX. I estimate that one 
(~uch as a very serious hobbiest) could have a quasi-UNIX system 
wrthin a year for under $10,000. 1'he rub is that Bell Labs is 
cuu'ently trying to make it appear as if UlI,IX user' s society 
sottware cannot be spread around to non-n.en.bers, at least that is 
the impression I ~et. But a nUf(,ber of sources from DEC to 
Youroan, Inc., to Whi tesnlith' s tell me they don't have a legal 
leg to stand on. But who will get the ball rolling? 

I aon't know if all this interests you or not, but I thought 
there was a fair chance it ntight, and that you might be able to 
lead me to some help in finding or helping to establish services 
that would do for C what you are doing for Pascal. ~ly own 
inlpression is that C and Pascal are quite complementary, C being 
a better systems lan9uage, and Pascal being better for many, or 
even most applications. 

Sincerely, 

Hal Norris 
System hanager 

BRITISH COLUMBIA HYDRO AND POWER AUTHORITY 

Dear Pascal Standardizers: 

Red Stripe Computer Trailer 
Gas Division 
3777 Lougheed Highway 
Burnaby, B.C. 
CANADA V5C 3Y3 

1979 November 20 

(604)298-1311 loc 372 

The key beauty to Pascal is that if you take a valid Pascal 
program and randomly change/delete/insert a character, there is a 
very high probability that you will have an invalid program. There 
is also a high probability that this invalidity can be detected by 
the compiler at compile time. Ie. Pascal will catch typos. 

One of the few exceptions involves the semicolon. Randomly 
sprinkling semicolons can change the intent of a pro9ram as described 
in the User Manual and Report on page 26. 

if P then; begin Sl; S2; S3 end is a surprise 

To get around this problem (and to force everyone to use the 
semicolon as a separator instead of a terminator as God intended), I 
suggest making the empty statement invalid. In its place we would 
invent the null statement. 

The null statement would make programs easier to read: 

if p !!1~ null else Sl 

case n of 
2:X:=5; 
3: nUll; 
4: x:=6 
end 

Other than that, Pascal is perfect and should' be left alone. 
However, why not let people extend the language in any way they want 
by using pre-processors written in Pascal that produce Pascal code. 
Now all we r.eed is an ingenious general purrose pre-processor to 
implement any goody your heart desires. 

Love \ \ ~O(.fl.'· 
Roedy Green~-



The UNIVERSITY of WISCONSIN - LA CROSSE 

LA CROSSE, WISCONSIN 54601 

UN IVERSITY COMPUTER CENTER 

JOHN C. STORLIE, DIRECTOR 

HARVEY FOSSEN. ADMINISTRATIVE SERVICES 

JOHN NIERENGARTEN. ACADEMIC SERVICES 

July 2, 1979 

Mr. Andy Mickel 
Pascal User's Group 
University Computer Center: 227 EX 
208 SE Union Street 
University o'f Minnesota 
Minneapolis, Minnesota 55455 

Dear Andy: 

(60S) 785-8000 

785 8029 

Per your request for information on what we're doing here with Pascal, I 
have the following. . 
We have a Hewlett Packard ,3000 computer system which among other things 
supports undergraduate computer science instruct·ion. In the past six 
months we have installed the contributed compiler from HP labs made 
available to the HP General Systems Users Group. The current version is 
fairly complete, although it is somewhat slow because it,is a P-code 
system, which first translates into SPL (system programm1ng language) and 
then compiles and executes the SPL. 

Nonetheless, for pedagogical reasons our computer science department ~s going 
to teach Pascal. In fall 1979 we will introduce Pascal to three sect:ons 
of Computer Science 121, Programming in Algorithmic Languages~ rep1ac1ng 
FORTRAN. This will introduce about 100 Computer Science students a semester 
to it and will provide them with a tool which they will use through much of 
the rest of their curriculum. Pascal meets a long unfulfilled need here 
for a block structured, high level language for -teaching which enables one 
to teach proper programming structure. 

Sincerely, 

John A. 4Ni::~::::n'-l ,/ ~ 
Assistant Director 
Computer Center 

JAN:lh 

c.c. J. Storlie 

AN EQUAL OPPORTUNITY EMPLOYER 

THE ROYAL COLLEGE OF PHYSICIANS ANO SURGEONS OF CANADA· LE COllEGE ROYAL DES MEDECINS ET CHIRURGIENS OU CANA 

THE R. S, McLAUGHLIN 
EXAMINATION AND RESEARCH CENTRE 

Andy Mickel 
Pascal Users' Group 
University Computer Centre 
208 SE Union Street 
University of Minnesota 
Minneapolis. MN 55455 

Dear Andy (-if I may?), 

LE CENTRE D'EXAMENS 
ET DE RECHERCHES R. S, McLAUGHLIN 

PROTECTRICE; SA MAJESTE LA REINE: 

PATRON' HER MAJESTY THE QUEEN 

25th October, 1979 

Thank you for returning my call yesterday regarding the 
small print size of the PUG Newsletter. 

I find your reply that the reduced print size will 
continue disappointing, of course. 

Your remark to my secretary that you have only had about 
four or five complaints about print size is of uncertain value as an argument. 
How many people, disgusted by the print size, did not trouble to call? Bearing 
in mind that your distribution is world-wide, many-p,2ople rather distant from 
Minneapolis might be slightly more reluctant to call than I was; I very 
nearly did not call. 3: 

» 
I am always rather disturbed at the insistence on ~ 

uniformity in the name of technology, or efficiency, or cost. Surely people should ~ 
come first? Why not leave a few print-outs at full size, and ship those to the 
feeble-sighted? You save on the cost of reducing and binding, at the expense of 
a little extra organization. 

...... 
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I do appreciate that yours is a volunteer effort, run 
with minimal staff. But are not PASCAL and its devotees worth it? 

Yours sincerely, 

Colin Park (Ph. D) 
(Assistant Director). 

P.S. In the case of PASCAL, some of us may even be prepared to pay a little 
more for the privilege of not straining our eyes. 

/ / 

'--------8-113 CLINICAL SCIENCES BLDG. UNIVERSITY OF ALBERTA, EDMONTON, CANADA T6G 2G3------



Andy Mlckel 
Pascal News 
Universlty Computer Center 
227 Experimental Engineering Building 
208 Southeast Unlon Street 
Unlversity of Minnesota 
Mlnneapolls, Minnesota 55455 

Dear Ana.l: 

Pete ~oodeve 
3012 Deaklu Street. apt D 
Berkelel, Calif. 94705 

1979 Nove:nber 9 

Wlilett Kempton mentioned, in his letter to you of a few 
months back, that I was finishing up a new Pascal sJstem for Data 
General AOS lnstallatlons, ani ever since then I have been 
gettlng around to sending IOU a proper report. As the system has 
been stable now for over a month, it is obviously hign tlme to 
flnally get thlS note written. 

We have actually had a version of AOS Pascal out in the field 
for nearly a year now, but this lS basically the Lancaster P4 
Nova RDOS Pascal wlth a run-time system modified to mate with AOS. 
The new edltlon lS extenslvely rewritten, at both the run ti:ne 
and compiler levels. 

The run time lnterpeter now taKes full aivantage of the 
Eclipse's instruction set (rather than being Nova compatible), 
has completely revised file-variable management and has been 
expunged of the few eXlsting (and actualll rarely encountered) 
bugs in the Lancaster original. 

The comfller is now considerably closer to the (draft) 
standard than 1s P4: I had initially hoped to remove ~ll the 
essential discrepanCies, but a couple still remain due to tl~e 
and budget limlts. A couple of non-standard features -- in the 
form of some addltional predeclared procedures (~odlfied from the 
Lancaster original) -- improve the links to the external world 
somewhat. Tnese are: a) abnormal program termination with HALT; 
b) random access of the components of any Pascal file via 
GETRANDOM and PUTRANDOM. This compiler -- llKe its Lancaster 
parent -- sUfports external procedure declarations, and as these 
may be wrltten in elther Pascal or assembly language, the user 
has considerable freedom in adding any slstem functions etc. that 
may suit him. 

I should point out that what Lancaster calls P4" has been 
conslderably extended from the onginal Zurich version. In 
particular, it embodies full, tlped file-variable facilities, 
includlng external files. I have had the gall to label the new 

compiler "P5 to avoid some of such guilt by association. 
Restrictions that have now disappeared include: 

1) Upper-case-only ASCII: lower case may no. 
be used freell in program text; it is not 
dlstlngUlshed from its upper case equivalent. 
The standard brace convention for comments is 
allowed. 

2) Tiny string constants (originally 16 chars max): 
the limlt has been (arbitrarily) extended to 120 chars, 
but complIer heap space used corresponds to actual length. 

3) GOTOs within procedures only: the full Pascal 
standard lS now implemented; this was felt to be 
lmportant for the occasionally vital "panlC sequence". 

4) No second field-Width specifier for real output: 
full standard formatting is now implemented. 

Other changes to the compiler -- such as increased set-size 
are really only relevant to this implementation. and I will 

leave them aside here, but one other internal change may be of 
more general interest. It turns out that while the staCK fra:ne 
size allocation mechanism used in the original P4 was qUlte 
adequate for an implementation where all stack elements are the 
same size, it doesn't really cope with the situation of differlng 
Slzes. In Drief, when generating a P-code instruction that does 
not have a fixed operand type, the compiler didn't take the 
actual type lnto account when allocating'space on the stack; 
lnstead, lt would"allog,ate the l!!!:g~~l possible size if the 
lnstruction was a" pu?,n type, and release the s.ll!!l.le.s.l possible 
in the case of a pOF. This meant that the longer the procedure, 
the larger the stack frame it apparently would need. whlle in 
fact most procedures really need very little in the wal of 
temporary space. ThlS defect became especially severe when we 
went to 8-word setsl The P5 algorlthm is exact, keeying proper 
track of tne amount of space needed or releasei by each 
instruction. 

Llke a number of other systems around, the approach to 
generatlng an executable Pascal program is for the compiler to 
generate a fairly low-level symbolic "P-code" fro:n the origlnal 
source; this is converted to binary form and bounQ with the 
run-tlme library modules to create an executable file; the whole 
sequence of course follows automaticalll from a single command to 
the operatlng system by the user. I don't intend to get lnto 
dlScussion here of the relative merits of interpretation versus 
compllatlon to machlne code, although the system seems to perform 
very CreQitably against DG Fortran, for instance. The main 
advantage of thlS approach as I see it is its moiularlty: lf one 
later wants true comFiled code out of the system, there is no 
need to touch the compiler at all; P-code appears to translate 
veri smoothli into many machine instruction sets (includlng that 
of the Eclipse) and in some cases this may be posslble uSlng an 



eXlst1ng macroaS5embler. (In fact, for simpliciti and because of 
the slowness of macro expansion, in our system even the 
translatIon of P-code to its ~aCKed form is mostly done by a 
translator written in Pascal.) Certainly, if the P-code is 
complete enouen, it snould be reasonably simple to ~roduce 
translators ana Interpreters for different machines, uSIng 
~!221~l the same complIer. 

Because fIrst Lancaster, and then ourselves, found some 
lacks in the Zurich P4 P-code in the ancillary information that 
one would liKe to have when generating a binary version of toe 
code, an attempt has been made in the P5 variant to pass on all 
tne informatIon that a translator progra~ ~ight need, in a form 
entirely independent of the target machine. The P-code instruc­
tions and their formats are unchanged from the original, except 
for the.inclusion.of the new facilities, but a new statement type 
-- .he directIve -- has been added. Directives are used to 
indicate such things as procedure entry labels -- together with 
tneir original Pascal identifiers; this sort of extra information 
is useful in buildIng ·memory maps" or other debuggIng aids during 
translation. External procedure declarations and entry points 
also have their own directives, so that suitable links can be set 
up when the modules are bound into executable form. Other 
directives supply the program name and 50 on, and the source line 
numbers now a~pear with the instruction counts recorded In the 
P-code. 

I had intended to enclose a specification sheet for the 
Implementation Notes of the "News", but I think we shOUld be sure 
that you recelve it In final released form, so I will let Ga~~a 
Technology supply that item. If anyone is interested in more 
details in the meantime, they are welcome to contdct: 

GAMMA TECHNOLOGY, INC. 
2452 E~barcadero Way 
Palo Alto, Callf. 94705 
(415) 856-7421 

Sincerely, 

h-zt' 

PATTERN ANALYSIS & RECOGNITION CORP. 

228 LIBERTY PLAZA 

ROME. N.Y. 13440 

Mr. Timothy M. Bonham 
D605/l630 S. Sixth Street 
Minneapolis, MN 55454 

Dear Tim: 

TEL 315-336-8400 

15 February 1979 

I have modified the PDP-II pascal compiler kit (version 4) dis­
tributed by DECUS and by Seved Torsterdahl (see Pascal News #12, June 
1978) to improve it in several ways and would like to make it avail­
able to interested RSX-IAS users. I have called my modified kit 
version 4.5, to avoid confusion, because version 5 is now available 
from DEeUS. All of the modifications were made in order to allow the 
compiler to compile itself (until now it had to be cross-compiled 
using a DEC-10), but as a side effect my version has the following ad­
vantages: 

1) Can be configured to have one of three different levels of 
overlaying (with correspondingly different symbol table 
space) in order to allow trading of compilation speed for 
capacity to compile large programs. 

2) When configured with lightest overlaying, overlay swapping 
time is minimal and compiler runs three times faster than 
version 4. 

3) Produces object code which is 12% smaller -than and is faster 
than version 4. 

4) I corrected bugs to allow procedural parameters to work. 

5) It can compile itself in approximately 15 minutes (without 
using memory resident overlays) with all files on the same 
RP06 disk drive. 

Persons interested in obtaining a copy should contact Richard 
Cichelli or John Iobst, who will be distributing the kit (and making 
further fixes and improvements) at the following address: 

MC/dms 

A.N.P.A. Research Institute 
1350 Sullivan Trail 
P.O. Box 598 
Easton, PA 18042 

Sincerely, 

"r~0~"'w\ fY, C~J",,{ 
Michael N. Condict 
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PROBLEMS IMPLEMENTING PASCAL IN A COMMERCIAL ENVIRONMENT 

We are interested in implementing Pascal as a normal program­
ming language in parallel with COBOL and Assembler. The current 
program development environment is -

IBM 370/168 under MVS 
Interactive development using TSO 
Logical modular programming 
Interactive testing of modules 
Structured programming using macro COBOL (MetaCOBOL) 
Data base management using System 2000 
Applications development staff of about 70 persons 

In order to be able to use Pascal in a production environment, 
we need to know about the future of Pascal in the following 
areas -

Standardisation/Formalisation 
Integration with existing sy~tems 
Special commercial requirements 
Development environment 

Beteckning 

Programs produced in our environment have long useful life Standardisation 
times, up to 10 years. Before committing to a new language, 
we must be sure that it is going to survive that long. 

Usually this kind of guarantee is provided by a machine 
supplier who undertakes support of a number of main line 
languages. Pascal is not one of our supplier's main line 
languages. 

Another guarantee is given by a formal standardisation through 
ISO/ANSI. Pascal is in practice formalised via Wirth & Jensens 
book. More recently, the Pascal group at UCSD have taken on 
collection of Pascal extensions and modifications. Are all 
Pascal implementors going to accept and implement all exten­
sions or is there going to be a foundation Pascal with many 
different extensions? 

Various Pascal-like languages have been developed and are 
being developed. How much invested development must be scrapped 
if it turns out that one of these languages, for example 
ironman/DODl, turns out to be a standard? How easy will it 
be to automatically convert to the new language. We have o 
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converted between various COBOL dialects without leaving the 
COBOL language. It ought to be possible to convert to a new 
Pascal dialect if this does not involve a complete rethink 
regarding education, programming techniques, development 
tools etc. 

One of the advantages of Pascal is the use of machine inde­
pendent p-code. Is this standardized sufficiently that code 
from one compiler may be used with another machine which 
supports the same level of p-cocie? This is of interest for 
us as we envisage the use of satellite machines of various 
sizes with centrally developed programs. This development 
would be eased if tested object code could be sent to remote 
sites. 

Pascal is taught at many universities. Unfortunately, many 
of our programmers, and many of those whom we employ in the 
future, have not had the benefit of this education. Are 
educational materials, in the form of video cassettes, 
course books, examples of good programming practices available 
for Pascal? It would be of great interest if we could get in 
touch with other installations, especially in Europe, who 
use Pascal in a commercial environment. 

Although Pascal can be used to implement operating systems 
and data base management systems, these functions are nor­
mally already present in the commercial environment. Data 
already exists in some form of data base which must be 
accessed in a particular way, common functions such as date 
calculation are already implemented in standard program 
modules etc. For Pascal to be fully useable, it must be able 
to communicate with modules written in other languages. This 
communication must include being invoked by other modules 
(IMS calls to data base programs) and invoking other modules 
(IMS data base services). In addition, it is often suitable 
to divide an application into a number of separately compil­
able modules. Pascal must therefore be able to communicate 
with Pascal modules compiled on other occasions. 

The same data structures are often used in a number of pro­
grams. To be improve safety and simplify development it 
would be useful to use the same physical definition. Some 
kind of source library management feature with a compiler 
directing COpy function is needed in Pascal. 

Programming can be simplified if common functions are already 
coded and tested. The number of such common functions can 
become enormous if all combinations of parameter types are 
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to be catered for. This problem may be avoided if a standard 
type "THINGII were available. A parameter defined as THING 
may contain any type of data. It may only be used as a para­
meter to the standard function DATATYPE (variable) which 
returns BOOLEAN INTEGER REAL CHAR USER etc, or in an assign­
ment statement. Execution time type checking would be needed 
in that statement but nowhere else. This admittedly breaks 
the rules of Pascal as a strongly typed language in the same 
way as GO TO breaks the rules of control structures. The type 
violation would however be well marked both in the invoked 
function and probably in the invoking function (in order to 
pass type information). It would allow such functions as ge­
neral interfaces to external systems to be implemented in 
Pascal. 

Pascal as defined by Jensen and Wirth only defines sequential 
files. It is often necessary to be able to access a particu­
lar record in a file, either by means of a key (indexed 
files) or by means of record number (relative or direct files). 
The use of Pascal would be eased if it were possible to pro­
gram this in Pascal and not need Assembler routines to do it. 

Other programming languages use different formats for internal 
data. These formats are often used on existing data files. It 
must be possible to access even these kinds of data. One 
method is to implement general Pascal functions to perform the 
conversion to and from standard Pascal types. To ease the 
coding of this function, the data type THING mentioned above 
would be useful. The other method would be to support data 
types which are already supported in FORTRAN/COBOL/PLI even 
in' Pascal possibly with some limitations. 

Arithmetic operations often involve a fixed number of "decimal 
places. It must be possible to define these fields as integer 
with decimal shift instead of risking inaccuracy caused by 
floating point errors. 

The formatting requirements for figures in a financial listing 
are many and varied. Zero suppression, credit/debit signalling, 
thousand comma insertion and floating currency sign are just 
a few of the features need. Pascal must be able to define the 
editing required when outputting numeric variables to text 
files in a way similar to COBOL's report item PICTURE clause. 
If this is not done centrally, each implementor will find his 
own way of editing, resulting in confusion similar to that 
surrounding BASIC's PRINT USING statement. 

Beteckning 
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The programmers involved in developing commercial programs Development 
are among the most expensive items used during development. environment 
To enable them to work as efficiently as possible, they must 
have better tools than a straight batch compiler. Combined 
with a suitable compiler, Pascal p-code·gives the ability to 
have an advanced interpreter which allows single statement 
execution, breakpoints, setting och listing global and local 
variables, statement trace and path execution summaries. When 
used in an interactive environment, these features would 
greatly ease program development. Many of these ideas are 
found in the current Pascal compiler series in Byte magazine. 

As Pascal makes it easier to write large compilable units 
than many separately compilable modules, it is essential 
that the programmer be able to find variable definitions and 
uses. A cross reference listing would be very useful. 

Occasionally, commercial data processing requires handling 
of such large data volumes that speed of operat~on ~s a 
critical issue. To allow Pascal to be used in these situations 
~t must ~e possible to translate p.-code to executable machine ' 
~nstruct~ons on the target machine. It may even be possible 
to optimize this machine code. The interrelationship between 
these functions is illustrated below. 

PASCAL 
SOURCE COMPILER 

TRANSLATOR/ 
OPTIMIZER 

"NORMAL" 
INTERPRETER 

DEBUGGING 
INTERPRETER 

EXECUTABLE 
OBJECT 
CODE 

This paper contains the ramblings of a newcomer to the Post-script 
Pascal user community. I have tried to see Pascal through 
the eyes of the business data processing department where I 
am responsible for programming methodology. I imagine that 
many of the questions have been answered earlier or rejected 
as contrary to the spirit of Pascal, in which case I apologize. 

az 
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Pascal Standards Progress Report 

Jim Miner, 1 December 1979 

Several newsworthy events have occurred since the 
(pages 90-95). In a nutshell, these events 
international Pascal standard. (See the Progress 
terms used here.) 

Another Working Draft 

last Progress Report in Pascal News #15 
show substantial progress toward an 

Report in #15 for a glossary of some the 

As expected in the last Progress Report, a fourth working draft prepared by BSI DPS/13/4 
was distributed within standards organizations in October by the secretariat of 
ISO/TC 97/SC 5 under the document number "N510". (Recall that the previous draft is 
called "N462".) N510 contains a large number of changes from N462. Most of these changes 
are corrections to "obvious" errors and oversights. A smaller number of changes address 
fundamental ambiguities or other technical flaws in the Pascal User Manual and Report; 
these changes often are more controversial than the "obvious" ones. 

As an example of the more controversial kind of change, consider the restrictions placed 
on labels to which goto-statements may refer. The User Manual and Report specifies that a 
goto may not jump into a structured statement. Although the wording in N462 was felt to 
be unclear, this was the intent of the restriction in that document. But the comments 
received from the public on this section of the draft clearly showed that run-time tests 
were required to enforce the restriction in the case of goto's which jump out of 
procedures or functions. In order to allow efficient compile-time checking of goto 
restrictions, the restrictions were tightened in N510, as described later. At the same 
time, of course, the wording was clarified in response to many comments. 

A full list of all changes between N510 and N462 would be very difficult to compile and 
explain. Rather, we hope to print in a future issue of Pascal News the next draft which 
will be based on N510. 

However, there is one very important new language feature which was introduced in N510. 
This feature is called "conformant array parameters". The feature was added to N510 in 
response to the many comments, including those from Niklaus Wirth and Tony Hoare, which 
cited as a major shortcoming in Pascal the inability to substitute arrays of different 
sizes for a given formal parameter in procedure and function calls. Because this such a 
significant and recent change, Arthur Sale has written the description which appears 
below. 

The Experts Group Meeting 

The new draft, N510, served as a basis for discussion at the meeting on November 12 and 13 
in Turin Italy of the ad hoc Experts Group. This meeting was held in conjuction with the 
ISO/TC 97/SC 5 meeting on November 14 •• 16. The following individuals were in attendance. 

Franco Sirovich (Italy) 
Bill Price (USA) 
Michel Gien (France) 
Christian Craff (France) 
Olivier Lecarme (France) 
William A. Whitaker (USA) 
Don MacLaren (USA) 
Fidelis Umeh (USA) 
Bengt Cedheim (Sweden) 
Marius Troost (USA) 

David Jones (USA) 
Coen Bron (Netherlands) 
Jim Miner (USA) 
Scott Jameson (USA) 
Makoto Yoshioka (Japan) 
Akio Aoyama (Japan) 
Albrecht Biedl (Germany) 
Arthur Sale (Australia) 
Emile Hazan (France) 
Tony Addyman (UK) 

The purpose of the meeting was twofold: first, to advise the "sponsoring body" (BSI, 
represented by Tony Addyman) on solutions for remaining technical issues, and, second, to 
advise SC5 on a course of action for further work on the standard. Most of the two days 
was spent on technical issues. 



Technical issues were informally divided into three categories: (1) "niggles" (or 
"obvious" problems having fairly simple solutions), (2) "local" issues which affected few 
sections of the draft, and (3) issues of greater magnitude, affecting several sections of 
the draft. Naturally, discussion centered on the last two categories. 

Ao example of a "local" issue (category 2) was mentioned above, namely the restrictions on 
labels and goto·s. The relevant section reads as follows. 

6.8 Statements 

6.8.1 General. Statements shall denote algorithmic actions, and shall 
be ex~e. They may be prefixed by a label. Within its scope, a 
label shall only be used in the statement S that it prefixes, the 
conditional-statement (if any) of which S is an immediate constituent, 
the statement-sequence (if any) of which S is an immediate 
constituent, and, if this statement-sequence is the statement-part of 
a block, the procedure-declarations and function-declarations of that 
block. 

statement = [ label ":" ( simple-statement I 
structured-statement ) • 

The group quickly agreed both that the word "used" (in "a label shall only be used") 
should be changed to indicate the fact that the only possible use of a label is a 
reference by a gato-statement, and also that the long sentence which states the 
restrictions on references to labels should be broken down into more-easily understood 
parts. It was agreed that the intent of the sentence allows goto-statements to reference 
the label of a statement S only in the following contexts: 

(a) when the gata-statement occurs anywhere within Sj or 

(b) when the goto-statement occurs anywhere within the if-statement or case-statement of 
which S is one ''branch'' or component statement (e-g., the gato may occur anywhere in the 
else part of an if-statement and still reference the label on the then statement, but not 
a label within it); or 

(c) when the goto-statement occurs anywhere within a statement-sequence (in a 
compound-statement or a repeat-statement) of which S is a component statement; or 

(d) when the goto-statement occurs in a procedure or function declaration (within the 
scope of the label) nested in the block which declares the label (i.e., non-local goto's), 
and only if the statement prefixed by the label is not nested inside a structured 
statement (other than the compound-statement which is the statement part of the block). 

More than one member of the group certified that these restrictions can be enforced 
efficiently by a one-pass compiler with no run-time overhead. 

There was resistance to allowing jumps between "branches" of conditional-statements. It 
was argued that the use of such gata's is not good, is poor "style", and should not be 
part of the standard. After some discussion, the group agreed to further restrict the 
goto by not allowing the references cited in (b), above. As with most such changes, the 
precise redrafting was left to an individual member of the group. 

The major topic of discussion was conformant array parameters. This was confused by the 
fact that the form present in N510 had already been renounced by the British in favor of a 
form drafted by Arthur Sale. With the exception of a different proposal by Coen Bron, 
which was closer to the version in N510, there was nearly unanimous support for the 
version proposed by Arthur Sale. (See his note, below, for a description.) 

In addition to technical issues, the Experts Group also briefly reviewed Pascal standards 
activities within the nations represented. It was clear that the approach taken by BSI 
DPS/13/4 toward a Pascal standard had a great deal of support internationally, with the 
exception of a few technical details. Discussions are currently underway in attempting to 
resolve those issues not completed in Turin_ 

Also evident was significant interest in extensions to Pascal within several countries, 
especially France, Germany, the Netherlands, and the United States. Therefore, any future 
extended standard must be developed in cooperation between the interested national groups 
as a longer-range project. This project undoubtedly will involve the newly-formed Working 
Group discussed below. 

The Experts Group sent two resolutions to SC5 for approval. The first resolution, which 
passed SC5 without OPPOSition, states that Tony Addyman should revise the Pascal draft 
(N510) according to the agreements reached by the Experts Group, and that this revised 
draft would be registered as a Draft Proposal for voting. What this means is that some 
time in the next few months the revised draft will be distributed to SC5 voting members 
for a three-month letter ballot. We hope to print the full text of the Draft Proposal in 
Pascal News when it becomes available so that readers will have a chance to provide 
comments on it to their own national standards group_ 

The second resolution, passed unanimously by SC5, established a formal Working Group 
("Working Group 4, Pascal") to advise the British group on further standardization, and to 
consider proposals for such from bodies recognized by ISO. The Working Group is intended 
to replace the Experts Group, and will be under the Convenorship of Tony Addyman. Members 
are to be nominated by SC5 member bodies. This group will aid in resolving negative 
comments (if any) on the new Draft Proposal, and will probably coordinate future work on 
Pascal extensions. 

The SC5 meeting also saw an interesting exchange on the subject of Ada (the U.S. 
Department of Defense language). William A. Whitaker, attending as an observer from the 
United States, made a presentation to SC5 on Ada. Under questioning by the Australian 
representative (Arthur Sale), Whitaker admitted that Ada actually has little in common 
with Pascal. This stands in stark contrast to the impression one might get from reading 
DoD press releases and other articles which some feel have attempted to lend credence to 
the Ada project by associating it with Pascal. Thankfully, Pascal need no longer suffer 
from such derogatory associations! 

Several small points should be noted as having changed since the Progress Report in #15. 
These changes occurred at the meeting of November 28 •• 30 in Boston. 

First, a single joint committee has been formed from the ANSI-X3J9 and the IEEE Pascal 
Standards Committees. The new committee is formally called the "Joint ANSI/X3J9 IEEE 
Pascal Standards Conmittee", abbreviated "JPC". 

Second, Jess Irwin has resigned as secretary of X3J9. Carol Sledge of On-Line Systems has 
volunteered to take the job. Correspondence with the JPC should be sent to: 

Carol Sledge (X3J9) 
c/o X3 Secretariat 
CBEMA: Suite 1200 
1828 L Street NW 
Washington, D.C. 20036 

Third, the proposed "SD-3" for considering extensions to Pascal printed in /115 (pages 
93 •• 95) was modified to reflect the international interest in Pascal extensions which was 
apparent at the Turin meeting. The revised document specifies that the JPC will cooperate 
with Working Group 4 of SC5 on developing an international extended standard, and that the 
resulting American National Standard will be compatible. 

***************** 
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Implementation 

Editorial 

First, the formalities: 

Bob Dietrich 
MS 63-211 
Tektronix, Inc. 
P. O. Box SOO 
Beaverton, Oregon 97077 
U.S.A. 

Notes 

Tektronix, Inc. 
P.O. Box 500 
Beaverton, Oregon 97077 

Phone: (503) 644-0161 
TWX: 910-467-8708 

phone: (S03) 682-3411 ext 3018 

Feel free to call me (I'm usually in between lOAM and SPM Pacific time), 
but consider yourself lucky if you find me near the phone. I don't have 
a secretary, and may have to be paged. Consider yourself foolhardy if 
you write me and expect a personal reply in less than a year. I'll try 
to do better for those outside the U. S. Should you wish information on 
a specific implementation, please read Pascal News first. It's unlikely 
that I will have any more current information than can be found there. 
Furthermore, this can put me in the delicate position of seeming to 
endorse a particular implementation, which 1 will not do for ethical and 
legal reasons. These cautions aSide, I'll do what I can to help. 

Next,the traditional goals statement of a new editor. At this time, I 
don't plan to change anything (I know - every new editor and politician 
says the same thing). My basic goal is to publish a comprehensive list 
of Pascal implementations by the summer of 1980. Whether this will 
appear in one issue or several is yet to be discovered: a great deal 
depends on the cooperation of the readers of Pascal News. Which brings 
me to the next topic. 

As you may have noticed, the Implementation Notes section was pretty 
sparse in issue # lS, and almost non-existent in this issue (except for 
a long winded editorial). The reason is we have received very few new 
reports and/or updates of implementations in recent months. No garbage 
in, no garbage out. To remedy this problem, 1 will be mounting ~a mail 
campaign as has been done in previous years. Anyone and everyone who 
has ever even hinted they had an implementation of Pascal will be 
getting a letter requesting a new implementation checklist. However, I 
do realize how difficult it is at times to answer mail. To save us both 
some trouble, you will notice a brand new Pascal News One Purpose Coupon 
at the back of this issue (not to be confused with the ALL Purpose 

Coupon). This amazing piece of paper is simply an implementation 
checklist with room to write on. Fill in the blanks, fold, and mail to 
the address on the back. Feel free to also send in camera ready 
checklists. I hope this will give us a little more to print in the 
meantime. 

Now for my biggest irritation. In my everyday work, I have used many 
different implementations/versions of Pascal. On our DECsystem-l0 alone 
we have six different versions of Pascal available. This does not 
include some cross-compilers for other machines. Why do we have so many 
different compilers for the same machine? 

The reason we have so many versions still active is that many user 
programs have not been updated to account for major changes in new 
releases of the compilers, and so the old release stays around. Most of 
the changes have been non-trivial, and heavily impact whether the 
programs can be simply recompiled under the new release. The changes 
have included the way the character set, terminal I/O, I/O in general, 
operating system interface, et cetera, are mishandled. Even worse are 
the versions that made "improvements" to the language, such as: 

j := case k+34 of 

And 

1 := if FouledUp then sqr(x) else sqrt(z) 

Of course, the changes are rarely upward or cross compatible. 

The root of the problem, and the part that irritates me, is the fact 
that the compilers implement different extended subsets of Pascal. This 
means they implement entirely different languages, not Fascal. None of 
these compilers implement all of "standard" Pascal (as in the Jensen and 
Wirth Report); however, all the versions have been "extended" in quite a 
few arbitrary ways. Little attention seems to have been given to 
eradicating errors, even those due to the P2 heritage of the compilers. 
In fact, one of the versions came out with quite a few extensions (many 
of them bastardizations) and none of the errors of its predecessor 
corrected. (In all fairness, two of the versions have had major error 
corrections performed on them). These shortcomings and extensions make 
it very difficult for programs to be transported both to and from our 
installation, especially for those not totally aware of the problem. 

Please do not misunderstand me. I am not against extending Pascal 
(well, at least not totally against it). Some extensions make the 
bootstrap process for a new implementation much easier. What I am 
against is the effort put into extensions that would be much better 
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directed toward fixing errors and implementing the full language. How I 
long for a full set of {ASCII) char! As a compiler writer, 1 realize 
that extending the language in a particular implementation both is fun 
and might help differentiate the product in the marketplace. This is 
especially true in the Pascal market, where both users and implementors 
have not really understood the language. 

What I am really looking for (I don't think I'm alone) is quality in the 
tools I use. Just as I wouldn't be too happy buying a saw missing half 
its teeth, or with half the teeth backwards, or with teeth on the handle 
where my hand is supposed to go, 1 really dislike the so-called 
implementations of Pascal whose manuals list ten major omissions to the 
language and thirty "improvements". The omissions are even less 
tolerable once an implementation has gotten past the "well, at least it 
looks like Pascal" stage. This is not quality. 

Perhaps you feel 1 expect too much for a language that owes its 
popularity to the efforts of many individuals rather than large 
companies. True, we owe these implementors a debt that will never be 
repaid. But this debt does not relieve implementors of their 
responsibility to do the job right, especially if they have the time and 
energy to make their own "improvements" to the language. Another reason 
I expect quality is for the many new users of Pascal. These users judge 
the language itself by the particular implementation they are first 
exposed to, and I have already seen some discouraged by poor 
implementations. The most important reason to hold implementors 
responsible for quality is the simple fact that if we do not, there 
won't be any, and we the users will find ~t much more difficult to get 
our own jobs done. 

A good many implementors are professional enough to assume this 
responsibility for quality, and have probably already done so. What of 
those individuals and companies who have not? What can we users do? 
Well, the best approach is to convince the implementor that conforming 
to standard Pascal is in the implementor's own best interests. The 
reasons can be many: good will, conditions of purchase, additional 
sales, blackmail, advertising, even legal requirements. In many 
countries, adoption of a standard (such as ISO Pascal) gives it the 
weight of law. Any product purporting to be Pascal in such a country 
MUST conform to the standard. 

It is fortunate that there are now two tools to back up this demand for 
quality. The first, of course, is the upcoming ISO Pascal standard. 
There are admittedly problems because the standard is not yet official, 
but at the same time the standard is for the most part not all that 
different from the Jensen and Wirth Report. Getting most 
implementations to conform to the Report would be B major accomplishment 

in itself, and not that far from where the ISO standard will probably 
end up. 

The second tool to help quality is the Pascal Validation Suite that was 
published in issue II 16. The biggest problem in quality assurance is 
finding quality tests, and the validation suite goes a long way toward 
solving this problem. It is also a very big advantage to have the suite 
available now, even before the Pascal standard is adopted. Implementors 
of other language standards had to wait quite a while (many are still 
waiting) before such a measurement device was available. I will have 
quite a bit more confidence in a particular implementation of Pascal if 
I know the results of having it try to process the validation suite. 

I would like to encourage both users and implementors to use the 
validation suite and send the results to me as well as to Arthur Sale. 
By all means, also send a copy to the implementor. I will then publish 
the reports I receive in Pascal News for the world to see. Please see 
the sample reports in issue # 16 for format. I would hope that over the 
next year we can get reports for each and every implementation (then 
again, I always have been an optimist). The letter campaign to 
implementors will also be requesting reports of the validation suite 
results. 

One last comment. Be kind to your implementor, especially if he is 
doing a good jcb. It's not all that easy to wrestle many of our poorly 
designed machines into speaking Pascal. Don't use the validation suite 
to beat him senseless, but have some patience. On the other hand, if he 
has implemented something that cannot even pass for a subset of Pascal, 
cannot add two numbers correctly, and has a lot of "improvements", be 
merciless. 

Implementation Critiques 

Digital Equipment PDP-11 ('Swedish') 

1979 December 19 

A critique of the Swedish Pascal compiler 

(as derived from its User Manual by A.H.J.Sa1e) 

1. The User Manual is a supplement to Jensen & Wirth. It is well-written, 

and describes the implementation of Seved Torstendah1 running on PDP-lIs 

under RSX-IIM and lAS. 
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2. The manual first describes how to run Pascal programs under the operating 

systems, how to attach files, etc. 

3. The next section addresses extensions. The tokens are extended by: 

( . for [ freasonable, given poor print capability 

. ) ] and use of these ISO posi tions for Swedish chars. 

(* { Jnot extension; allowed by standard. 

*) J 

* for <> 
& for and especially since neither:IF nor! capture 

for or 

J ",., ", .. ","".i= ..... i""" _".in",', 

any of the meaning of the well-defined tokens. 

I recommend the removal of the last three extensions as being contrary 

to the best interests of portabili ty of programs and programming skills, 

and ugly as well. 

4. The document introduces extra pre-defined constants: MAXINT, MININT, 

ALFALENG, MAXREAL, Mr.-'REAL, and SHALLREAL. It mis-calls these 

I standard' cons tants which they are not, except for MAXINT. No prob lems 

with the introduction of extra constants provided they are properly 

identified. 

5. 'Standard I types is also misused. TEXT is indeed standard and need not 

be in a section on extensions, but types 

ASCII = CHR(O) •. CHR(127); BYTE CHR(0) .. CHR(255); 

are simply extra pre-defined types. This misuse of 'standard' runs throughout 

the document. Something can only be called 'standard' if it conforms to 

a standard, either the oUi de facto standard of Jensen & Wirth, or 

preferably the new ISO draft standard. We may as well get this right now. 

LDmpUTEA 
STU[] ~ES 
[JADUP The University of Southampton 

6. The extended case statement (otherwise clause) does not use the syntax 

more or less agreed internationally and published in Pascal News, but 

uses an OTHERS label. The syntax suggests it need not be last. 

7. A LOOP-Elm construct is introduced, together with an EXIT. I strongly 

recommend the removal of this construct which is a frequent cause of error 

in many programs. Why it was introduced is difficult to understand since 

Pascal handles the so-called loop-and-a-half structure much better without 

it. 

8. There are 'Standard' procedures DATE and TIME; it seems a pity tHat these 

cannot be guaranteed to relate to the same instant, and that a single 

TIMESTAMP cannot return both values guaranteed synchronous. NEW is 

implemented, but not DISl'OSE; t1ARK and RELEASE are provided. 

There is a HALT, and RESET and REWRITE allow file selection by additional 

parameters. BREAK flushes line buffers for the special file TTY, and 

acts as WRITELN for other text-files (irregular). PAGE inserts a form­

feed character into the text-file. 

Random access is provided by allowing another integer parameter to GET and 

PUT. I cannot understand why people prefer to overload names with new 

meaning and introduce irregularity in preference to choosing new names 

such as PUTR and GETR. Especially sinc'e the axioms of GET/PUT do not hold. 

9. There are additional 'standard' functions RUNTIME, TWOPOW, SPLITREAL 

and IORESULT. 

10. There is an adjustable array parameter feature. How it works is a mystery 

as the component-type is apparently not given. The following example 

is taken from the manual: 

PROCk:DURE MATADD(VAR A,B ,C: ARRAY [INTEGER,INTEGER]) ; 

It would seem highly desirable to alter this implementation to something 

with more abstract structure, and more checkable. 

11. There is also a facility to declare a new kind of parameter 

PROCEDURE ·PRINT (STRING S); 

This feature turns Pascal's ordering on its head (type precedes identifier) 

and it misuses the word 'string' by defining it to be an array! The 

facility is badly expressed, and should be described in terms of a sequence 

(= file) of characters. 
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12. There is a facility to pass procedural and functional parameters, but 

it differs from the draft ISO standard in defining a new form of 

parameter-list. Congruity of two parameter lists is not adequately 

defined, but this is an informal document. 

13. There is an external compilation facility; the directive EXTERN is used 

followed by a parameter list. Example~ 

EXl'ERN (FORTRA.'I) 

or EXTERN (FORTRA.'I , 'TEST') 

14. The reserved word list is extended by LOOP, EXIT, OTHERS, EXTERN. 

If the loop construct is removed this drops to two. 

15. PACK and UNPACK are not implemented; only char and Boolean arrays 

are packed. (Presumably no records are packed, which is very 

unsatisfactory for many mini and micro applications.) 

16. Only local GUTUs are permitted; a set may have up to 64 elements; 

files may only be declared in tile main program. 

17. The documentation cheats on 11AXINT by disallowing it as a limit in a 

for-loop. It would be accurate to say that HAXINT in this implementation 

is really 32766, and that the constant called MAXINT should be renamed, 

perhaps to BIGINT or similar. Or the implementation should be improved 

(see Pascal News 15). 

18. Set of char is allowed, by defining the type char to be tne sub range 

of characters from CUR(32) •• CHR(95). Of course this violates a lot of 

Pascal axioms, notably about the type of the result of CUR. A very crude 

approach to the problem. It should be done right. 

A.H.J.Sale 

{ See Zilog Z-80 (Digital Marketing) 

See Zilog Z-80 01etaTech) 

See Ga..EM B (Weizmann) 

This cO"l'iler runs under CP/M and produces macro-assembler code. 
pr ice is $275. 

Ithaca Intersystems (formerly Ithaca Audio) 
1650 Hanshaw Road 
P.O. Box 91 
Ithaca, NY 14850 

The 

This cO"l'iler runs under CP/M and is a Pascal-P descendant. 
is S350. 

The pr ice 

Digital Marketing 
2670 Cherry Lane 
Walnut Creek, CA 994596 

This is a cO"l'iler for a cassette-based system, and sells for $35. 

Dynasoft Systems 
POB 51 
Windsor Junction, Iiorth Saskatchewan 
Canada 

The information on this compiler is unclear. It appears to be all or 
partly in RCt1, and sells for .( 40. 

The Golden River Co., Ltd. 
Telford Road. 
Bicester, Oxfordshire 0X6 Il.L. 
England 
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Validation Suite Reports 

The University of Tasmania 
Postal Address: Box 252C, G.p.a., Hobart, Tasmania, Australia 7001 

Telephone: 230561. Cables'Tasuni' Telex: 58150 UNTAS 

IN REPLY PLEASE auoTE: 

FILE NO. 

IF TELEPHONING OR CALLING 

ASK FOR 

Mr. R. Shaw, 
Digital Equipment Corp., 
5775 Peachtree-Dunwoody Road, 
Atlanta, Georgia 30342 
U.S.A. 

Dear Rick, 

4th December, 1979 

Enclosed is a copy of a report of the Pascal Validation Suite on a 
VAX-II Pascal system. The report was produced for us by Les Cooper at 
La Trobe University. 

The Pascal system is a Field Test version and is not available generally 
at this stage. All errors have been rep'orted back to DEC who presumably will 
fix them before the system is finally released. The report should be seen 
in this context. Nevertheless, it provides an insight into what the VAX 
compiler will be like when it is officially released early in 1980. 

Les Cooper says he will provide an up-to-date copy of the report after 
the compiler has been officially released. 

Yours sincerely, 

Roy A. Freak, 
Information Science Department 

Digital Equipment VAX 11/780 (DEC) 

VI~-11 Pascal - Tested At LaTrobe University 
Pascal ValidationSui te Report . 



l'ascal Processor Identification 

Computer: Digital Equipment Corporation VAX-11/780 
VAX-11 Pascal Field Test version TO.1-68 Processor: 

Test Conditions 

Tester: Les Cooper 
Computer Centre 

Date: 

La Trobe University 
Australia 

i-JovemlJer i 979 

VersiOi1 : Validation Suite 2.2 

Conformance Tests 

llul:0er of 'rests Passed: 128 
i".h.a:U...l21" of Tests Failed: 9 

Details of Failed Tests 

Test G.4 .. 3.3-1 failed because an empty record contain­
ing a semi-colon produces a syntax error. 
Ci'est 6.3.3.3-4 failed because an attempt to redefine a 
tag field else",here in the declaration part prouuces 
synta,: errors. 
'i'est 6.4.3.5-1 failed because an attenpt d"fine a file 
of pointertype failed to com!)ile. 
Test G. 5.1-1 failed because an atte;cpt to define a file 
of filetype failed to compile. 
Tests 6.6.3.1-5, 6.6.3.4-2 failed to comp:ile \There they 
tried to pass a proced.ure Hi th a farnal parar.1eter list 
as as fornal parameter to another procedure. 
Test 6.9.4-15 ShOHS that a ",rite "'hich does not specify 
the file does not Hrite on the default file after 
reset(output) .. 

llurrJ)er of Deviations Correctly Detected: 61 
HuDber of tests ShO\'ling true extensions: 4 
I-JurnDer of tests not detecting erroneous deviations: 18 

NumLer of tests failed: 5 

l)'2tails of l:xtensions 

Test 6.1.5-6 shaHs that lm"er case e may be useU in 
nU1IDers. 
Tests 6.8.3.9-9, 6.8.3.9-13, 6.8.3.9-14 ShOH that the 
follmying may be used as the controlled variable in a 
for statenent: intermediate non-local variable, formal 
pararoeter, global variable. 

Details ,of Deviations not Detected 

Test 6.1.2-1 shmm that nil may be redefined. 
Tests 6.2.2-4, 6.3-6, 6.4. 1-3 ShO~1 that a common scope 
error Has not detected by the compiler. 

7ests 6.4.5-2, 6.4.5-3, 6.4.5-4, 6.4.5-5 indicate that 
type compatibility is used \-lith var parameter elements 
rather than enforcing identical types. 
Test 6.6.2-5 shous the cODpiler permits a fWlction de­
claration with no assignment to the function identif­
ier .. 
Teats 6.8.2.4-2, 6.8.2.4-3. 6.8.2.4-4 show that a goto 
bet:\>"'een Dranches of a statenent is permitted. 
Tests 6.8.3.9-2, 6.8.3.9-3, 6.8.3.9-4, 6.8.3.9-16 show 
thclt assignJI:2nt to a for statement control varia.lJle is 
not detected. 
T"st 6.9.4-9 shous that z"ro and negati V" filed \1idths 
are allo1 ..... ed in Hri te .. 

Detv_ils of r a.iled Tests 

T"st 6.6.3.6-2, 6.6.3.6-3, 6.6.3.6-4, 6.6.3.6-5 check 
the compatibility of param"ter lists. They fail to 
conpile Ylhere they use a procedure with a formal paran­
eter list as a parameter to another procedure. Test 
6.8.3.9-19 shoHS that insecurities have been introduced 
into for statements by allowing non-local control vari­
ables .. 

i:JU!IDer of Errors correctly detected: 14 
Number of errors not detected: 33 

Details of errors not detected 

'i'ests 6.8.3.9-5, 6.B.3.9-G, 6.2.1-7 indicates that un­
defined values are not detected. 
Tests 6.4.3.3-5, 6.4.3.3-6, 6.4.3.3-7, 6.4.3.3-0 indi­
cate that no checking is perforned on the tag filed of 
variant records. 
An assignment to an empty record is not detected in 
test 6.4.3.3-12. 
Tests 6.4.6-4, 6.4.6-5, 6.4.6-6, 6.4.6-7, 6.4.6-8, 
6.5.3.2-1, 6.8.3.5-5, 6.8.3.5-6, 6.6.6.4-4, 6.6.6.4-5, 
6.6.6.4-7 indicate that no bounds checking is performed 
on array subscripts, subranges, set operaeions, or case 

selectors. Note: The system default is run time 
checks off. If the tests had been compiled with checks 
on then the checking would have been done. 
Tests 6.5.4-1 and 6.5.4-2 show that a poor error mes­
sage is given when a nil pointer is dereferenced and 
when an undefined pointer is dereferenced. 
Test 6.6.2-6 shows that, if there is no result assigned 
to a function, there is no run time error message. 
Test 6.6.5.6-6, 6.6.5.6-7 show that it is possible to 
change the current file position while the buffer vari­
able is an actual parameter to a procedure and ",hilst 
the buffer variable is an. elewent of the record vari-' 
able list of a ",ith statement. 
Test 6.6.5.3-3, 6.6.5.3-4, 6.6.5.3-5, 6.6.5.3-6 shoH 
that there is no errormessage \·ihen the following occur 
as the pointer parameter of dispose: nil, undefined 
pointer, variable which is currently an actual' parame­
ter, va.riable whic..'r1 is an element of the record vari­
able list of a with statement. 
Test 6.6.5.3-7, 6.6.5.3-8, 6.6.5.3-9 fail because no 
checks are inserted to check pointers after they have 
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been assigned a value using the variant form of new. 
Test 6.8.3.9-17 shoH that two nested for statelDentsnay 
ahve the same controlled variable. 

Implementation Defined 

Number of tests correctly run: 9 
Number of tests incorrectly handled: 0 

Details of implementation dependence 

Test 6.4.2.2-7 shovls maxint to be 21474883647 
Test 6.4.3.4-2 shows that a set of char is permitted. 
Test 6.4.3.4-4 shows that there are 255 elements in a 
set. 
Tests 6.7.2.3-2 and 6.7.2.3-3 show that Boolean expres­
sions are fully evaluated. 
Tests 6.!l.2.2-1 and 6.1.2.2-2 sho\-l that the variable is 
selected before the expression is evaluated in an as­
signment statement. 
Test 6. 10-2 shm'ls that a reVlri te is allowed on file 
output. 
Test 6. 11-1 sho~ls that alternate cor:.ment delimiters are 
implenented. 
Tests 6.11-2, 6.11-3 shO\o/ that equivalent symbol cannot 
be used for the standard reference representation for 
the up arrow, :, 7, :=, [, 1, and the arithmetic opera­
tors. 
Test 6.9.4-5 shows that two digits are written in an 
exponent. 
Test 6.9.4-11 shows the default field width to be in­
teger 10, Boolean 16, real 16. 

Quality l:easurement 

Number of tests run: 23 
Humber of tests incorrectly ha.'1dled: o 

~esults of tests 

Test 5.2.2-1 shm-Is that identifiers are not distingu­
ished over their "Ihole lengtl}.. 
Test 6.1.3-3 shm-1s that there are 15 significant char­
acters in an identifier. 
Test 6.1.8-4 shows that no warning is given if a { or 7 
is detected in a COI'1..'llent. 
Tests 6.2.1-8, 6.2.1-9, and 6.5.1-2 indicate that large 
lists of declarations nay be used in each block. 
Test 6.4.3.2-4 indicates that integer index type is not 
permitted. 
Test 6.4.3.3-9 show that variant fields of a record oc­
cupy the same space, using the declared order. 
Test 6.4.3.4-5 (Harshall's algorithm) took 1.010 CPU 
seconds and 249 bytes on the VAX-l1/780. Note: This 
was using the VAX default of no run time checking. 
Test 6.8.3.5-2 shows that no Vlarning is given for im­
possible cases in a case statement. 
Test 6.8.3.5-8 shows that a large populated case is ac­
cepted. 
Test 6.8.3.9-18 shows that the undefined value of a for 
stater.>ent controlled variable is left in the range of 
its type. 
Tests 6.8.3.9-20, 6.8.3.10-7 show that at least 15 lev­
els of nesting are allmled when dealing "lith for stat­
ments, with statements, and procedures. 

I 
Test 6.9.4-10 shows that the output buffer is flushed 
at end of job. 

Extensions 

Number of tests run: 

Test 6.8.3.5-14 shO\o/s that otherwise is' implemented 
though -not with the same syntax as that adopted at the 
UC?D Pascal workshop in July 1978. 

VAX-11/780 Pascal ~ Commentary on Results 

The Validation suite has shown ,!p quite a number of flaws in 
the compiler, as documented ~n the preceeding report. Of 
particular concern is the apparent philosophy that the run 
time checking should be off by default. 

These tests were run using Field Test version TO .1-68 of the 
compiler. With luck (a lot), the problems found will all be 
fixed before the compiler is released. 

DEC has been inforned of the results of all the tests. They 
have been given run listings, etc. where necessary. The 
replies they send to me (when they arrive) will be included 
in thi-s section of the report. 

I--' 
<.D 
00 
o 



PASCAL VALIDATION SUITE REPOR~ 

Comput~: Apple II 

Pltoeef>f..olt: UCSV P~eal veM-Lon II. 1 

T~teJL: R.A. healz 

Vate: JanuMtj 1980 

V~dat-Lon Su-Lte VeM-Lon: 2.2 

ConnoJunanee T ~:0o 

Numb~ 06 t~u P~f..ed: 116 

Nwnb~ 06 t~u 6ail.ed: 22 (13 b~-Le eauo~J 

T~t 6.1. 2-3 ~howf.. that idenuMeM and .~.~e-~ved WOIt~ 
Me not fuung~hed eOMeeUtj ove-~ the-LJt whole length. 

T~t 6.2. 2-1 pMdue~ an vr..~0Jr. -Ln .6eope. 

T~u 6.4.303-1, 6.4.3.3-3 and 6.8.2.1-1 6aU beeauoe 
empttj Mud .eMu o~ empttj ~eeOJr.~ Me not aUowed. 

T~t 6.4.3. 3-4 -Ln~eat~ t/1at a tag Mud deM~n 
M not loeal to the Iteeo~d de6~~n. 

T~u 6.4.3.5-1 and 6.5.1-1 6aU beeauoe a f,Ue 06 
po-LnteM M not p~ed, nM ean a 6Ue be .t:XVlt 06 
a ~eeo~d .6~uetMe. 

T~u 6.6.3.1-5, 6.6.3.4-1, 6.6.3.4-2 and 6.6.3.5-1 
naU beeauoe the p~/.)-Lng on pMeedM~! nuneUoM ~ 
paltatnue-u w not been implemented. 

T~u 6.6.5.2-3 and 6.6.5.2-5 na~ beeauoe eoil M not 
flU on an empttj nUe, no~ M U ~U a6t:~ a Itew~e. 

T~t 6.6.5. 3-2 6~ beeauoe fupo~e h~ not been 
implemented. 

T~t 6.6.5.4-1 6~ beeauoe the pMeedM~ paek and unpaek 
have not been implemented. 

T~t 6.8.2.4-1 f,~ beeauoe non-loeal gotM Me not 
peJWIilled. 

T~t 6.8.3.5-4 f,~ beeauoe a ~IXVLM e~e ~tatement wUt 
not eompUe. (Th~e M a .emU on the ~ on eaelt phOeeduMJ . 

T~t 6.8.3.9-1 6~ beeauoe the ~~~9nment to a 60~ 
~:t;atement eon:t;Jtol v~ble 60Uow~ the evaluaUonOjj the 
f,A.JL6t exp~~.6-ton. U6e of, e~eme vafu~ ~n a 60~ ~tate­
ment pMdue~ an -LnM~te loop (t~t 6.8.3.9-11-

T~u 6.9.4-4 and 6.9.4-7 6aU beeau~e the w,,-,i;Ung of, 
~eal value~ do~ not eonf,o~ to the ~;(:an~d and the 
~ng of, boolean valuef> M not p~milled. 

Numb~ of, dev~oM eOMeeUtj deteeted: 56 

Numb ~ of, t/&,:0o ~ how~ng :tJwe exteM-Lo M : (4 adual exteM-Lo MJ 

Numb~ of, t~u not dueet-Lng 1&Jt!(.0neouo dev-LaUoM: 25 (12 b~-Le eauo~J 

Numb~ 0 6 t~u f,aUed: 

T ~u 6. 1 • 7 -6 and 6.4. 5-11 .6how that ~;(:IUng~ Me: aUowed 
to have boun~ oth~ than 1 •. n and that eompaUble ~;(:IUn9.6 
ean have ~f,6~ent numbeM 06 eomponelli. 

T~u 6.8.3.9-9 and 6.8.3.9-14 -Ln~eate that the f,01t­
eonuol v~ble do~ not have to be loeal to the 
-Lmme~utj endM-<-ng bloef<. 

T~u 6.10-1 and 6.10··3 ~haw that 6Ue pMatnUeM Me 
-LgnMed and the p~edeMned -Ldent-LMelt output matj be he-
deMned. ---

T~t 6. 10-4 ~howf.. that a pltogMm doe-, not have to have a 
pMg"-'atn ~tatement. 

V~ of, dev~oM not dueeted: 

Tut 6.1. 2-/ ~how~ that ill may be ~edeMned. 

Tef>u 6.1.7-11 and 6.4.3.2-5 ~how that a nuU ,-,;(:lUng M 
aeeepted btj the eompileJt and that ~;(:IUngf.. matj have oth~ 
than a ~ubltange 06 WegeM ~ boun~. 

Tut 6.2 .1-5 ~how~ that an w1.6Ued .tabu M not dueeted. 

T~u 6.2.2-4, 6.3-6 and 6.4.1-3 eonta-Ln a eommon ~eope 
1&Jt!(.0Jr. wMeh M not dueeted. 

Tuu 6.3-5 .and 6.7.2.2-~ .6how that the unalty op~ato~, +, 
matj be app.e-Led to non-aJtUhm~e op~n~. 

T~u 6.4.5-2, 6.4.5-3, 6.4.5-4, 6.4.5-5 and 64.5-/3 
~how that -Lde~eal eompaUbilUtj M not enilolteed. 

T~t 6.6.2-5 '-'hoW!> that a 6w1etWn wUhout an ~.6-Lgnment 
to the f,unet-Lon vaUable M not due.eted. 

T~u 6.6.6.3-4 and 6.6.6.4-6 ",how that Mal pMamUeM 
Me aUowed f,0Jr. the Iiunet-Lon .6uee and p~ed, wWe ~W1e 
and ~ound ean have -Lnteg~ pMamUeM. 
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Tebtb 6.8.2.4-2 and 6.8.2.4-3 ~how ~hat a go~o between 
bMneheb 06 a ~~emen~ ..L6 pVlmilled. --

Tebtb 6.8.3.9-2 and 6.8.3.9-3, 6.8.3.9-4.and 6.8.3.9-16 
~how ~ho.t a fioh-eo~oi vahiabie maif be ~ehed ~n ~e 
Mnge 06 ~he 60h M:atemeM. 

Teb~ 6.8.3.9-19 .6ho~ ~hat neb~ed tiM .6~ementb M~ng 
~he .6arne coMJz.oi vahiabie Me no~ ddeded. 

Teb~ 6.9. 4-9 .6ho~ ~hat ~MegeJL6 maif be WlL-i.tten uo~ng a 
neg~ve fiohmat. 

V~ 06 naited ~ebtb: 

ElUl.Oh handling: 

Tebtb 6.6.3.5-2, 6.6.3.6-2, 6.6.3.6-3, 6.6.3.6-4 and 
6.6.3.6-5 6ait beeau.6 e ~he pM.6ing 06 pJtocedwteb / nunctioM 
M pMamdeJL6 hM no~ been impiemeMed. 

Teb~ 6.8.2.4-4 6ail./> beeauoe non-loc.a.£. go~o~ have na~ been 
~piemeMed. 

Nu.mbf!.lJl.6 ehhOh-l> eOMedty ddeded: 14 

Numbeh 06 ehhOh-l> no~ ddec;ted: 

Nltmbeh 0 6 ~eb.t..6 6aited: 

V~ 06 ehhOh-l> no~ ddeded: 

28 114 bMie =~;) 

4 11 bMie ecuu,e) 

Teb~ 6.2.1-7 .6ho~ ~at vahiabieb Me bwtW.ize.d ~O what 
WM pAe.v.Louoiy leM in meinMY. 

Tebtb 6.4.3.3-5, 6.4.3.3-6, 6.4.3.3-7 and 6.4.3.3-8 J..nd.i.c.ate 
~hat no eheellig ..L6 peh60hmed on ~he .tag Meld au vMlam 
heeohd.6 . 

An cu,I.>.Lgnmem ~o an empty heeoAd ..L6 no~ ddeded J..n ~e;t 
6.4.3.3-12. 

Tebtb 6.4.6-1, 6.4.6-8 and 6.1.2. 4-1 ~d.Leate ~ha..t no 
bOWld..6 efteeking J..J.> pehfiohmed on .6d OP~OM and OVeh­
lappJ..ag .6W Me not ddeded. 

Tebtb 6.5.4-1 and 6.5.4-2 .6llOW ~hat a nd po~meh Man 
uMnitiaUzed poimeh Me 'lOt ddedeaDe:j)Me uo e. 

Teb~ 6.6.2-6 .6howI.> ~hat a ounction wilhout an M.6.LgnmeM 
~ ~he. tlunv-...ton vahiabie ..L6 no~ ddeded. 

Teb~ 6.6.5.2-1 :,how.6 ~hat a put on an ~put 6ite J..J.> not 
ddeded. 

Teb~ 6.6.5. 2-2 .6ho~ ~hat a gd pM~ e06 J..J.> no~ ddeded. 

Teb~ 6.6.5. 2-1 ~ndieateb that a 6ite bu6t)eh vw..a.bie ean 
be ~ehed ~e9attif. 

Tebtb 6.6.5.3-7, 6.6.5.3-8 and 6.6.5.3-9 nait beeau.6e no 
ehe,e/u, ahe ,iw.,eJt;ted ~o eheek poimeJL6 aMeh ~hey have been 
M.6.Lgne.d a value M~g ~e vahiam fiOhm 06 new. 

Teb~.6 6.6.6.4-4, 6.6.6.4-5 and 6.6.6.4-7 ~ndieate ~hat no 
bound./> eheekil1g ..L6 peh60hmed on ~he 6un~M .6uee, phed 
ohelrh. 

Tebtb 6.7.2.2-6 and 6.7.2.2-7 .6how ~hat ~Megeh oVeh6iow 
and undeh6iow eO>l~oM Me na~ ddeded. 

Tebtb 6.8.3.5-5 and 6.8.3.5-6 .6how ~hat ~6 ;the value 06 
~he. CMe ~dex dOeb no~ eOlUl.~~pond. ~o a c.M'e: labe.t, eo~ol 
paMeb ~o ~he :,~emem aMeh ~e CMe .6~atemem. The 
VUWh ..L6 no~ ddeded. 

Tebtb 6.8.3.9-5, 6.8.3.9-6 and 6.8.3.9-17 ~how ~hat a 6M 
co~ol vahiabie may be uoed a6~eh ~he 60h loop hM 
~eJUnina.ted. Neb~ed 6M ioop.6 uoing ~he .6arne co~l 
vahiabie Me no~ ddeded. 

Vdail./> 06 6aited ~ebtb: 

TebL~ 6.6.5.3-3, 6.6.5.3-4, 6.6.5.3-5 and 6.6.5.3-6 6ait 
beealu,e dMPOM. ha.6 11O~ be.en impiememed. 

Impieme~onde6~ed 

l~wnbeJt 06 ~e;t.~ AW!: 15 

Numbeh 06 tebtb ineolUl.edty ha,"d1.ed: 0 

Vdail./> 06 ~piemeM~on-de6~ion: 

Teb~ 6.4.2.2-7 :,how.6 max.LyL-t ~o be 32767. 

Tebtb 6.4.3.4-2 and 6.4.3.4-4 .6how ~ha.t lMge .6U6 Me 
aeeepted by ~he. eomp.ueh but a hW1-Ume .umu 06 512 e.tementb 
..L6 impo'->ed. A.6U 06 dlM ..L6 aUowed. 

Teb~ 6.6.6.1-1 -6how.6 ~at no 6.tandMd phoceduJz.eb oh 6U.l1ctioM 
may be. pM'->ed M paJtamdeJL6. 

Teb~ 6.6.6.2-11 giveb Mme deta.-Ul.> 06 'leal nu.mbeh 60hmQ;t; 
and maeMl1e ehMa.c~~LLc.6. 

Tebtb 6.7.2.3-2 and 6.7.2.3-3 -6how ~hat booiean eXpAebl.>WM 
Me 6utty evaluated. 

Tebtb 6.8.2.2-1 and 6.8.2.2-2 :,how ~hat a vaAiabie..L6 
:,e.teded l:ie60Ae ~he eXpAebl.>~On -0~ evaluated.Ln an M-6ignmem 
~~emelL-t. 

Tebtb 6.9.4-5 and 6.9.4-11 J.>how ~hat ~he numbeh 06 d.i.gffi 
~n an exponem Meld Va.M:eb aceoAding ~o ~e -6~ze 06 ~he 
e.xponem. The de6au.U outpu~ Meld width 60h ~egeJL6 .and 
,'l2tU..6 tU..60 VWeb aCC.DAd-ing ~o the .6he 06 the expAeM-<.D1t 
phinte.d. 

..... 
<D 
00 
o 



Tut 6.10-2 vlclie.atu that a ftwille e.annot be pelt60ftmed 
on the. Manda.Jtd ilile., ou:tpu:t. 

Tu:t6 6.11-1, 6.11-2 and 6.11-3 -6how that the a.Ueltvza.tive 
e.omment detvnliV1!.> fIave been vnptemerz;ted bld no othelt 
equ1vC'.£ent -6 ymbot-b have been imptemented. 

Q!11LU;ty MeMllftemevz;t 

Numbelt 00 te.6:t6 Mft! 

NumbeJt 00 te.6;/:-6 inc.oMeilly handted: 

22 

Tu:t6 5.2.2-1 and 6.1.3-3 -6how that ldent,i6lV1!.> a.Jte ~tlng­
u)J.,lted OVelt thu~ owt ugh;(: e.ha.Jta.etV1!.> ovz£y. 

Tut 6.1.8-4 lnclic.ate.6 that no heep M pfWvlded 60ft deteet­
lItg unc.£o-6ed c.ommen:t6. 

Tu:t6 6.2.1-8 and 6.2.1-9 inclie.ate that mofte than 50 ;typu 
may be c.ompiled and mofte than 50 £abm may be dec.£a.Jted 
and -6lied. Te.6t 6.5.1-2 I.>how-6 a illlli 06 70 -Ldent,iQieM 
In a wt hM been lmpol.>ed. 

Te.6t 6.4.3.' 2-4 I.>howl.> that an aMay wlih an J..ntegelt vldex­
type M not peJtmJ.ti:ed. 

Tut 6.4.3.3-9 -6llOW!.> ;(:hat viVliant Meed; 06 a Jtec.Jtod [C:,e 
fteWMe c.OM~on 60ft ltOMge. 

Tu;(: 6.4.3.4-5 (WctMhaU'l.> o.£gouthml ;(:ook 166 by;(:e.6 of, e.ode. 
No ~flg lntioJtmct-Uon M availabte. 

Tut 6.6.1-7 I.>howl.> ;(:hat pftoe.edUJte.6 may be ne.6ted :to a depth 
06 7. Foft I.>tatement-6 may be ne.6ted to a depth gftea.telt';(:itan 
15 (te.6t 6.8.3.9-201 bu:t wlih I.>tatemen:t6 may be nu;(:ed to 
a depth 0611 (;(:e.6;(: 6.8.3.10-71. 

Te.6:t6 6.6.6.2-6, 6.6.6.2-7, 6.6.62-8, 6 6.6.2-9 and 6.6.6.2-10 
;(:e.6;(:ed ;(:Ile I.> qft;(:, a.;(:a.n, exp, I.>lIt/ e.ol.> and tn 6unwo HI.> and 
all te.6tl.> welte e.ompleted l.>ue.c.e.61.> 6a.Uy. (The te.6:t6 had ;(:0 

be mocliQied :to avo,Ld the illlli pfue.ed on pftoe.edWte I.>lzel . 

Tu;(: 6.7.2.2-4 I.>howl.> ;(:hat cli"Mion into negat-ive opeltand!.> 
.<-5 lnc.aHl.>Mtent but clivMlon by negative opeJta.nd!.> M e.OHl.>M­
;(:en. The quotlerz;t M :tJtW'le. (A/B) 60ft aU opeJta..td!.>. mod(a.,bl 
lie.6 In (O,b-1). 

Te.6t 6.8.3.5-2 I.>howl.> ;(:hat rto wa.JtMng M given 60ft acMe 
e.OHl.>ta.nt wh,ic.h e.anno;(: be ftea.e.hed. 

Tu;(: 6.8.3:9-18 -6howl.> :that no Mnge e.hedu, Me weUed on 
a 60ft e.on:tJto£ va.Jt,ia.ble a6:teJt a 60ft £oop. 

Tu;(: 6.9.4-10 I.>hoW!.> that :the 6ile, outpu:t, M 6tMhed at 
end 06 job and :te.6:t 6.9.4-14 I.>hol\Jl) :that Jtee.uMlve I/O MVIg 
.the !.>ame 6de M aUowed. 

V~ 06 oa.<:£ed te.6:t6: 

Te.6t 6.8.3.5-8 6M£!.> - a £a.Jtge eMe I.>:tatement e.aMe.6 ,the 
-6lze 06 the pftoe.edllfte ;(:0 oveJt6£ow :the max-Dnum illlli. 

NwnbeJt 06 :te.6:t6 Mn: 

Te.6;(: 6.8.3.5-14 -6howl.> :that :the o:theilwMe c.£a.UI.>e In a eMe 
Matement hM no:t been lmpteme~ - - --

Pascal Validation Suite Report 

Pascal processor identification 

This Pascal-VU compiler produces code for an EN-1 machine as de­
fined in [1J. It is up to the implementor of the EM-1 machine 
whether errors like integer overflow, undefined operand and range 
bound error are recognized or not. Therefore it depends on the 
EN-1 machine implementation whether these errors are recognized in 
Pascal programs or not. The validation suite results of all knolln 
implementations are given. 

There does not (yet) exist a hardllare E~I-1 machine. ThereJore, 
EM-1 programs must be interpreted, or translated into instructions 
for a ta;-get machine. The following implementations currently ex­
i st: 

Implementation 1: an interpreter running on a PDP-11 (using 
UNIX)' The normal mode of operation for this interpreter is 
to check for undefined integers, overflow, range errors etc. 

Implementation 2: a translator into PDP-11 instructions (using 
UNIX). Less checks are performed than in the interpreter, be­
cause the translator is intended to speed up the execution of 
well-debugged programs. 
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Test 6.6.3.3-3: 
Test 6.8.2.2-2: Co k d) referring to 

Several pointer type dellnitions re or 
the same record type are incompatible. 

Test 6.6.3.4-2: 
Only a single procedure identifier is allowed in a formal 
procedure parameter section. 

Test 6.9.4-4: 
Reals printed in scientific notation always contains an 
exponent part, even for exponent equal to zero. 

Latest standard proposal 

A newer version of the proposal is received in November 1979. 
Because of the differences between these versions the follow­
ing tests are changed: 

Test 6.1.5-6: 
The case of any letter occurring anywhere 
character-string shall be insignificant 
currence to the meaning of the program. 

outside of 
in that oc-

Test 6.4.3.3-3: 
Test 6.4.3.3-11: 
Test 6.4.3.3-12: 

Definition of an empty record is not allowed. 

Test 6.4.3.3-10: 
The case-constants introducing the variants shall be of 
ordinal-type that is compatible with the tag-type. 

Tesl: 6.5.1-1: 
The type of the component of a file-type shall be neither 
a file-type nor a structured-type with a file co~ponent. 

Test 6.9.4-4: 
Test 6.9.4-5: 

The character indicating the exponent part of a real as 
written in scientific notation ;s either Ie' or 1£1 .. 

Test 6.9.4-4: 
The representation of a positive real in fixed point for­
mat does not include a space if it does not fit in the 
specified field width. 

Test 6.9.4-7: 
The case of each of the characters written as representa­
tion for a Boolean is implementation-defined. 

Test 6.9.4-9: 
Zero or negative field width is allowed in write-
parameters. 

Conformance tests 

Number of tests passed 138 
Number of tests failed 1 

Details of failed tests 

Test 6.1.2-3: 8 h t s 
Character sequences starting with the c ara~ :r 

d r ' or 'function' are erroneously classlfled ce U If ., 
word-symbols 'procedure' and unctlon. 

'pro­
as the 

Test Conditions 

Tester: J .\J.Stevenson 
Date: December 19, 1979 
Validation Suite version: 2.0, dated June 19, 1979 

The final test run is made with 
suite. The changes made can 
categories: 

Typing errors 

Test 6.4.3.5-1: 

a sligh~ly modified 
be divided into the 

val idat ion 
following 

the identifier 'ptrtoi' must be a type-identifier, not 
variable-identifier. 

Test 6.6.3.3-1: 
The type of 'colone' should probably be 'subrange', not 
'colour', because the types of actual and formal variable 
parameters should be identical. 

Test 6.6.3.1-5: 
In passing a procedure as actual parameter the parameters 
must not be specified. So line 29 must be changed to 

conformCalsoconforms) 

Test 6.6.5.3-1: 
This test is incorrectly terminated by 'END.' instead of 
lend. I .. 

Test 6.6.1-7: 
The terminating 'end.' is incorrectly preceded by a 
space. 

Test 6.9.4-14: 
The program parameter 'f' must be removed. 

Portability problems 

Test 6.6.3.1-2: 
A set of integer subrange containing more than 16 ele­
ments may give probLems for some ;mplementations~ A spe­
cial option must be provided to the Pascal-VU cOlilpiler, 
specifying the number of elelilents. 

Test 6.6.6.2-3: 
Not all implementations support reals with 9 deCimals of 
precision. The precision supported by Pascal-VU is about 
7 decimals C24 bits). 

Erroneous programs 

Some tests did not conform to the standard proposal of Febru­
ary 1~79. It is this version of the standard proposal that is 
used by the authors of the validation suite. 

Test 6.3-1: 
Test 6.6.3.1-4: 
Test 6.4.5-5: 

The meaning of these test program is altered by the trun­
cat·ion of thei r identifiers to e.ight characters. 

Test 6.4.3.3-1: 
A record definition consisting of a single semicolon is 
illegal. 
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Deviance tests 

Number of deviations correctly detected = 81 
Number of tests not detecting deviations = 12 

Details of deviations 

The following tests faiL because the PascaL-VU compiLer only 
generates a warning that does not prevent to run the tests. 

Test 6.2.1-5: 
A declared Label that is never defined produces a warn-
ing. 

Test 6.6.2-5: 
A warning is produced if there is no assignment to a 
function-identifier. 

The following tests are compiLed without any errors while they 
·do not conform to the standard. 

Te;t 6.2.2-4: 
Te~t 6.3-6: 
Test 6.4.1-3: 

Undetected scope error. The stope of an identifier should 
start at the beginning of the block in which it is de­
clared. In the PascaL-VU compiLer the scope starts just 
after the declaration, however. 

Test 6.8.2.4-2: 
Test 6.8.2.4-3: 
Test 6.8.2.4-4: 

The Pascal-VU compiler does not restrict the places from 
where you may jump to a labeL by a goto-statement. 

Test 6.8.3.9-2: 
Test 6.8.3.9-3: 

Test 6.8.3.9-4: 
Test 6.8.3.9-16: 

Error handling 

There are no errors produced for assignments to a vari­
able in use as control-variable of a jor-statement. 

The results depend on the 81-1 im~lementaticn. 

Number of errors correctly detected = 
Implementation 1: 26 
Implementation 2: 12 

Number of errors not detected 
Implementation 1: 19 
Imp' ''''entation 2: 33 

Details of errors not detected 

Test 0.2.1-7: 
It is allowed to print all integer values, even the spe­
cial 'undefined' value. 

Test 6.4.3.3-5: 
Test 6.4.3.3-6: 

Test 6.4.3.3-7: 
Test 6.4.3.3-8: 

the notion of 'current variant' is not impLemented, not 
even if a tagfield is present. 

Test 6.4.6-4: 
Test 6.4.6-5: 

Implementation 2: Subrange bounds are not checked. 

Test 6.4.6-7: 
Test 6.4.6-8: 
Test 6.7.2.4-2: 

If the base-type of a set is a subrange, then the set 
elements are not checked against the bounds of the 
subrange. Only the host-type of this sub range-type is 
relevant for Pascal-VU. 

Test 6.5.3.2-1: 
Implementation 2: Array bounds are not checked. 

Test 6.5.4-1: 
Test 6.5.4-2: 

ImpLementation 2: NiL or undefined pointers are not 
detected. 

Test 6.6.2-6: 
An undefined function result is not detected, because it 
is never us~~ in an ~pression. 

Test 6.6.5.2-6: 
T~st a.6.5.2-1: 

Changing th~ file pJsition while the window is in use as 
actual variable p~rameter or as an element of the record 
viodable Ust of a with-statement is not detected. 

Test 6.6.5.3-3: 
Test 6.6.5.:1-4': 

llilple"',mtat iun 2: !}lsposing nil or an undefined pointer 
i'" root d~te~ted. 

·test 6.6.5.3-5: 
THt 6.6.5.3~: 

~i~posing 3 variable while it is in use as actual vari­
a~le par~meter or as an element of the record variable 
l13t ~f a with-statement is not detected. 

Test 6.6.:;.3",7: 
Test 6.6.5.3-8: 
Te"t ~.6.S.3-9: 

11 ;sn· .. t detected that a record variable, created with 
the v~riant form of new, is used as an operand in an ex­
pression or as the variable in an assignment or as an ac­
tual value parameter. 

Test 6.6.6.4-4: 
Test 6.6.6.4-5: 
Test 6.6.6.4-7: 

ImpLementation 2: There are no range checks ·for pred, 
suee and chr. 

Test 6.7.2.2-3: 
Tast 6.7.2.2-6: 
Test 6.7.2.2-7: 
Test 6.7.2.2-8: 

ImpLementation 2: Division by 0 or integer overflow is 
not detected. 
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Imple~entation dependence 

Ih .. :nber of test run = 15 
~umber of tests incorrectly handLed = 0 

Details of imple~entation dependence 

Test 6.4.2.2-7: 
C1axint = 32767 

Test 6.4.3.4-2: 
'set of char' aLlowed. 

Test 6.4.3.4-4: 
Up to 256 elements in the range 0 •• 255 in a set. 

Test 6.6.6.1-1: 
Standard procedures and functions are not aLLowed as 
parameter. 

Test 6.6.6.2-11: 
Details of the machine characteristics regarding real 
numbers. 

Test 6.7.2.3-2: 
Test 6.7.2.3-3: 

BooLean expressions fuLLy evaLuated. 

Test 6.8.2.2-1: 
Test 6.8.2.2-2: 

The expression in an assignment statement is evaLuated 
before the variabLe seLection if this invoLves pointer 
dereferencing or array indexing. 

Test 6.9.4-5: 
Nu;nber of digits for the exponent is 2. 

Test 6.9.4.11: 
The defauLt fieLd widths for integer, BooLean and reaL 
are 6, 5 and 13. 

Test 6.10-2: 
Rewrite(output) is a no-op. 

Test 6.1'1-1: 
Test 6.1"1-2: 
Test 6.1"1-3: 

ALternate comment deLimiters impLe~ented, but not the 
other equivaLent symboLs. 

Quality measurement 

~u~ber of tests run = 23 
Number of tests incorrectLy handLed o 

Results of tests 

Test 5.2.2-1: 
Test 6.1.3-3: 

CnLy 8 characters are significant in identifiers. 

Test 6.1.8-4: if they are 

Test 
Test 
Test 

Both 1;1 and I{I cause a warning message 
found inside comments. 

6.2.1-8: 
6.2.1-9: 
6.5.1-2: h bl k 
Large lists of declarations are possibLe in eac oc. 

Test 6.4.3.2-4: 
An 'array(integerJ of' is not alLowed. 

Test 6.4.3.3-9: 
Variant fieLds of a record occupy the same space, using 
the decLared order. 

Test 6.4.3.4-5: 
Size and speed of YarshaLL's aLgorithm depends on the i~­
pLementation of EM-1 

I~pLementation 1: 
size: 31 bytes 
speed: 4.20 seconds 

ImpLementation 2: 
size: 204 bytes 
speed: 0.62 seconds 

Test 6.6.1.7: 
At Least 15 LeveLs of nested procedures aLLowed. 

Test 6.7.2.2-4: 
'div' is correctLy impLe~ented for negative operands. 

Test 6.8.3.5-2: 
The co~piLer requires case constants to be compatibLe 
with the case seLector. 

Test 6~8.3.5-8: 
Large case statements are possibLe. 

T~st 6.3.3.9-13; 
The vaLue of the controL variabLe of a normaLLy terminat­
ed for-statement is equaL to the final vaLue. 

Test 6.3.3.9-20: 
At Least 20 nested for-statements aLLowed. 

Test 6.8.3.10-7: 
At Least 15 nested with-statements alLowed. 

Test 6.9.4-10: 
Line marker appended at end of job if the Last character 
written is not a Line ~arker. 

Test 6.9.4-14: 
Recursive i/o using the same fiLe aLLowed. 

The foLLowing 5 tests test the ~athematicaL functions. For 
each the foLLowing three quaLity measures are extracted fro~ 
the test resuLts: 

meanRE: mean reLative error. 
maxRE: maxi~um relative error 
rmsRE: root-mean-square relative error 
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Test 6.6.6.2-6: 

Test 

Test 

Test 

Test sqrt(x): no errors and correct resuLts~ 

6.6.6.2-7: fl 
T.s~ arctan(x): may cause underflow or under ow errors. 

meanRE: 2 ** -30.46 
malRE: 2 ** -22.80 
rmsRE: 2 ** -24.33 

6.6.6.2-8: 
Test expCx): may C:3;use underf Low 

meanRE: 2 ** "25.37 
maxRE: 2 ** "17.62 
rmsRE: 2 ** "19.56 

6.6.6.2-9: 
Test sin(x): may cause underf low 

meanRE: 2 ** -22.98 
maxRE: 2 ** -10.43 
rmsRE: 2 ** -15.59 

Test cos(x): may cause underflow 
meanRE: 2 ** -21.69 
maxRE: 2 ** - 8.23 
rmsRE: 2 ** -13.37 

Test 6.6.6.2-10: 
Test In(x): no errors 

meanRE: 2 ** -25.12 
maxRE: 2 ** -21.97 
rmsRE: 2 ** -23.75 

I 
or overflow errors. 

errors .. 

error::. 

Extensions 

Ilu::;i:Jer of test run o 
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Pascal-VU. 

CDC-6000 RELEASE 3 

PASCAL VALIDATION SUITE REPORT 

Pascal Processor Identification 

Computer: 

Processor! 

Control Data Corp. CYBER 74, running NOS 1.3 

CDC-6000 Release 3 (Zurich Compiler) of January, 
1979 

Tes t Condi tious 

Tester: Rick L. Marcus 

Date: January, 1980 

Validation Suite Version: 2.2 

Conformance Tests 

Number of tests passed: 128 

Number of tests failed: 11 

Test 6.1.8-3 is not relevant; only one form of comment 
is al1owed~ 

Test 6.2.2-3 fails because the compiler thinks that the 
scope of node = real covers procedure ouch. 

Test 6.2.2-8 fails because assignment to a function is 
allowed only within the function body. 

Test 6.4.3.3-1 fails because the declaration for an 
empty record (D) is not allowed. If the semi-colon is 
removed from the record definition then there is no 
error, which can be seen in the next test, 6.4.3.3-3. 

Test 6.4.3.3-4 fails because the tag-field in a record 
may not redefine an existing type declared elsewhere. 

Test 6.5.1-1 fails because the compiler does not allow a 
file QL record... where the record contains a file as a 
field. I believe the latest version of the standard 
changes this. Our compiler will pass the test if files 
of files are not allowed. 

Test 6.6.3.1-1 fails in procedure Testtwo because of 
'strict' type checking. Passing a variable of ~ 
colour as a parameter of 1YQg sub range causes the error. 
Passing as a value paramter is allowed(i.e_, procedure 
Testone passes the test). 

Test 6.8.3.5-4 fails hecause the range of case labels is 
too large_ 
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Deviance Tea t8 

Test 6.9.1-1 fails because eoln is not necessarily true 
after the last character written on a line. The 
operating system pads to an~even number of characters on 
a line with blanks. 

Test 6.9.4-4 fails because the test assumes only two 
places in the exponent field while there are three on 
our CDC systems. 

Test 6.9.4-7 fails because Booleans are right justified 
on CDC 6000 Pascal, not left as in the test. I believe 
the latest standard assumes right justification, so that 
the compiler would pass the test in that case. 

Number of deviations correctly detected: 76 

Number of tests not detecting erroneous deviations: 18 

Details of errors .B.Q1. detected 

Test 6.2.1-7 shows that the value of I is that which is 
left over from procedure q (1=3). 

Tests 6.4.3.3-5/6/7/8 indicate that no checking is done 
on the tag field of variant records. 

Test 6.4.3.3-12 shows that an empty record can be 
assigned an undefined empty value. 

Test 6.4.6-8 shows that strict type compatibility is not 
enforced for sets passed by value. 

Test 6.6.2-6: The error was not detected. The value of 
the variable CIRCLEAREA was zero after the assignment. 
It seems that a function is assigned the value zero if 
no assignment is made in its body. 

Test 6.6.5.2-2 fails to catch the error because of 
Details of deviations system padding of blanks to an even number of blanks. 

Test 6.1.2-1 shows that nil is not a reserved word. 

Tests 6.1.5-6 is not relevant as only upper case is 
allowed anywhere in a Pascal program. 

Test 6.2.1-5 shows that a label may be declared without 
being used anywhere in a program. 

Tests 6.2.2-4, 6.3-6, 6.4.1-3 show that a common scope 
error was not detected by the compiler. 

Test 6.6.2-5 shows that a function need not be assigned 
a value inside its body. The value of A after the 
assignment ( A := ILLEGAl(A) ) is zero. 

Test 6.6.3.5-2 shows that strict type compatibility of 
functions passed as parameters is not required. 

Tests 6.8.2.4-2, 6.8.2.4-3, 6.8.2.4-4 show that a goto 
between branches of a statement is permitted. 

Tests 6.8.3.9-2, 6.8.3.9-3, 6.8.3.9-4, and 6.8.3.9-16 
show that an assignment may be made to a for statement 
control variable. 

Test 6.8.3.9-14 shows that a for loop control variable 
may be a variable global to the whole program. 

Test 6.8.3.9-19 shows that in nested for loops, if both 
have the same control variable, then the value gets 
changed by the inner loop and falls out of the outer 
loop after 1 iteration. 

Error Handling 

Test 6.9.4-9 shows that characters may be written even 
if the field width is too small. 

Number of errors correctly detected: 24 

Number of errors not detected: 21 

Number of tests incorrectly handled: 

Test 6.6.5.2-6/7 shows that I/O is not implemented 
according to the standard. 

Test 6.6.5.3-5 fails because no check is made by the 
runtime system to see if the variable being disposed of 
is a parameter to the procedure which calls dispose-

Tests 6.6.5.3-6/7/8/9 all fail. 

Tests 6.7.2.2-6/7 fail because an integer variable does 
not cause an overflow error when it is over the value of 
maxint. 

Tests 6.8.3.9-5/6 show that the value of an integer 
control variable is set to -576460752303423487 after the 
for loop. 

Test 6.8.3.9-17 shows that two nested for loops may have 
the same control variable. 

Details of tests incorrectly handled 

Test 6.6.6.3-3: An overflow of the real variable reel 
caused termination of the program. 

Implementationdefined 

Number of tests run: 15 

Number of tests incorrectly-handled: 0 

Deatails of implementation-dependence 

TEst 6.4.2.2-7 shows maxint to be 281474976710655. 

Tests 6.4.3.4-2/4 show that set bounds must be positive, 
have no element whose ordinal is greater than 58, and 
that ~ of char is not legal. 

Test 6.6.6.1-1 indicates that standard procedures and 
functions are not allowed to be passed as parameters to 
procedures and functions. 
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Test 6.6.6.2-11 details some machine characteristics 
regarding number formats. 

Tests 6.7.2.3.2/3 show Boolean expressions are fully 
evaluated. 

Tests 6.8.2.2-1/2 show 
before an expression is 
statement. 

that a variable is selected 
evaluated in an assignment 

Test 6.9.4-5 shows that the number of digits in an 
exponent is 3. 

Test 6.9.4-11 details the default field width specific­
ations: 10 for integers and Booleans and 22 for reals. 

Test 6.10-2 shows that a rewrite is allowed on the file 
output, but that it has no effect (i.e., output is not 
rewritten) unless there is an actual local file of a 
different name which replaces output on the control 
statement to execute the program. 

Test 6.11-1/2/3 show that alternate comment delimiters 
and other alternate symbols have not been implemented. 

Number of tests run: 23 

Number of tests incorrectly handled: 0 

Results of quality measurements 

Tests 5.2.2-1 and 6.1.3-3 show that i!entifiers are not 
distinguished over their whole length; only the first 10 
characters are significant. 

Test 6.1.8-4 shows that no warning is given if a valid 
statement or semicolon is embedded in a comment. 

Tests 6.2.1-8/9 and 6.5.1-2 indicate that large lists of 
declarations may be made in each block. 

an indextype of 
site the use of 

only in the 

Test 6.4.3.2-4 shows that an array with 
INTEGER is not permitted. At this 
INTEGER for an indextype is permitted 
current implementation of dynamic arrays. 

Test 6.4.3.3-9 shows that the variant fields of a record 
occupy the same space, using the declared order. 

Test 6.4.3.4-5 (Warshall's algorithm) took 0.236 seconds 
CPU time and 171 words (10260 bits) on the CDC CYBER 74. 

Test 6.6.1-7 shows that procedures cannot be nested to a 
level greater than 9. 

Tests 6.6.6.2-6/7/8/9/10 tested 
sin/cos, and in functions and all 

the sqrt, atan, exp, 
tests showed there 

were no significant errors in their values. 

Test 6.7.2.2-4 shows that div and mod have been imple­
mented consistently. mod returns the remainder of dive 

Test 6.8.3.5-2 shows that case constants do not have to 

Extension 

be of the same type as the case index, if the case index 
is a subrange, but the constants must be compatible with 
the ~ index. 

Test 6.8.3.5-8 shows that a large case statement is 
permissible ( >256 selections ). 

Test 6.8.3.9-18 shows that the use of a control variable 
is allowed after the for loop. The run-time system 
catches the use of the control variable this time 
because after exiting the loop the variable is set to 
the value found in Test 6.8.3.5.9-5, and the case 
variable is out of range. 

Tests 6.8.3.9-20 and 6.8.3.10-7 indicate that for and 
7;~h statements may be nested to a depth greater than 

Test 6.9.4-10 shows that file buffers are flushed at the 
end of a the program. 

Test 6.9.4-14 indicates that recursive I/O is permitted, 
using the same file. 

Number of tests run: 

Number of tests incorrectly handled: 0 

Details of extensions 

Test 6.8.3.5-14 shows that the 'OTHERWISE' clause has 
been implemented in a ~ statement. 

DODD 



TI PASCAL 

O. DATE/VERSION 

Release 1. 6.0', January 1980. 

1. IMPLEMENTOR/MAINTAINER/DISTRIBUTER 

Implemented by Texas Instruments. Information is available 
from TI sales offices, or write to 

Texas Instruments 
Digital Systems Group, MS784 
P. O. Box 1444 
Houston, Texas 77001 

or call (512) 250-7305. Problems should be reported to 

Texas Instruments 
Software Sustaining, MS2l88 
P. O. Box 2909 
Aust in, Texas 78769 

or call (512) 250-7407. 

2. MACHINE 

3. 

The compiler runs on a TI 990/10 or 990/12. The compiled 
object code can be linked for execution on any member of the 990 
computer family. 

SYSTEM CONFIGURATION 

The compiler runs under the DXlO operating system (release 
3) and requires at least a TI DS990 Model 4 system, which 
includes a 990/10 with l28K bytes of memory and a 10 megabyte 
disk. (More than l28K of memory may be required, depending on 
the size of the operating system.) Compiled programs can be 
executed on any FS990 or DS990 system, using the TX5, TX990, or 
DXlO operating systems. 

6. MAINTENANCE POLICY 

TI Pascal is a fully supported product. Bug reports are 
welcomed and maintainence and further development work are in 
progress. 

7. STANDARD 

TI Pascal conforms to "standard" Pascal, with the following 
principal exceptions: 

* A GOTO cannot be used to jump out of a procedure. 
* The control variable of a FOR statement is local 

to the loop. 
* The precedance of Boolean operators has been 

modified to be the same as in Algol and Fortran. 
* The standard procedures GET and PUT have been 

replaced by generalized READ and WRITE 
procedures. 

TI Pascal has a number of extensions to standard Pascal, 
including random access files, dynamic arrays, ESCAPE and ASSERT 
statements, optional OTHERWISE clause on CASE statements, and 
formatted READ. 

8. MEASUREMENTS 

9. 

10. 

The compiler occupies a 64K byte memory region. Compilation 
speeds are comparable to the 990 Fortran compiler. 

RELIABILITY 

The system has 
TI since October 
since May of 1978. 
and January 1980. 
maintainance makes 
product. 

DEVELOPMENT METHOD 

been used by several different groups within 
of 1977, and by a number of outside customers 
Updates have been released in January 1979 

This long history of extensive use and 
this a reasonably stable and reliable 

The compiler produces object code which is link-edited with 
run-time support routines to form a directly executable program. 
The compiler-is written in Pascal and is self-compiling. 

4. DISTRIBUTION 11. LIBRARY SUPPORT 

Available on magnetic tape or disk pack. Contact a TI 
salesman for a price quotation and further details. 

5. DOCUMENTATION 

Complete user-level documentation is given in the "TI Pascal 
User's Manual", TI part number 946290-9701. 

TI Pascal supports separate compilation of routines and 
allows linking with routines written in Fortran or assembly 
language. 
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-4-

Date: 

Intel 8080/8085 /Meta le~ 
Specializing In Innovative Infor.mation Processing 

Pascal/~ Ilm)lementation Scecification 

~ovember 8, 1979 
Version: Release 2~S 

Distributed, IImlle.rnented and Maintained by: 

MetaTech, 8672-I Via Mallorca, La Jolla, Ca. 92037 
(714) 223-5566 x289 or (714) 455-661B 

~: Intel B080/B085 and Zilog Z80 

.~i:~:i/~n~~:~~~:;O~~der the CP/M operating system lor and equivalent system such as COOS, 
IMDOS, etc.} in a minimum of 32K bytes of memory. 

The package consists of a compiler and symbolic debugger and generates SQao/zsa object 
code directly from the Pascal program source. 

The symbolic debugging packaqe is optionally copied into the output object file by the compiler. 

Distribution: 
The P&scaIIMT package is distributed on a single density a-inch floppy diskette which contains: 

The compiler for Pascal/MT 
The symbolic debugging package 
The text for the compiler error messages 
Two utility programs written in J?ascal/m to illustrate the facilities of the la!'lguage 

Cost of a single system license for Pascal/MT tincludes manual) is $99.95 
Manual available tor $30.00 
Source for the run-time package is $50.00 

Master Charqe, Visa, UPS COD, and Purchase Orders 

-5- Standard; 
Pascal/MT i!\\plements tin 2.5) a subset of the full Pascal language. This was done to generate 
both s~ace and time- efficient code for 8-bit microcomputers. 

Pascal/MoT al-so contains is number of "built-in" procedures. This allows source code usL"1g 
these procedures :to be·~portable to ot.."ler systems providing appropriate routines are i:nple!l\ented 
on the other systems. 

Pascal/MT omits the following features from the Pascal standard (Jensen & Wirth 2nd Ed.) : 
*No LABEL declaration and therefore no GOTOs 
Non-standard file support for CP/M files 

*Enumeratipn and Record types not implemented 
PACKEO is iqnored on boolean arrays 
All variables and parameters are allocated statically 

Items marked with a * are being implemented in the subsequent releases of Pascal/MoT. 

-6- Extensions: 
Pascai/MT contains the following extensions (in release 2.5): 

Pre-declared arravs wINPUT" and "OUTPUT" for manipulating I/O ports directly. 
EXTERNAL assembly 6lanquaqe procedure declarations for using pre-assemble.c. 

routines [using PL/~ parameter passing) 

OPEN, CLOSE, DELETE, CREATE, BLOCKREAD, BLOCKWRITE routines for accessing CP/M files. 
Logical un-typed boolean operators for and (&) 2.!. (t) and ~ tN) 
IS-diqit BCO ari~~etic packageo 

-7- MeasurDments: 
compilaeion speed is approxi.'"!lately 600 lines/min. 6K bytes symbol table s?ace is available in 
a 3,2K system and 38K bytes table space is avai;'able ':'n a .64K system. Run-ti..."t'Le code (o,ofithout. 
debuggerl is 5 to 10 t!mes faster e...~an P-code sjo~stems, and is 1.3 =0 3 times larger 'than :?-code 
syst.ems (but Pascal/MT requires no interpreter). 

-8- Availability: 
Pascal/MT Release 2.5 is available i~ediately. 

Enhanced releases will be :uade periodically throughout: ~he next year. 

Also available from: FMG Corp (817) 294-2510 for TRS-80 
Lifeboat Assoc. (212) 580-0082 for all formats 

IBM 370-165 (Weizmann) 
( See Ga..EM B (Io!elzmann) ) 

Motorola 6800 (Oynasoft Systems) 
This is a con.,iler for a cassette-based system, and sells for $35. 

~nasoft Systems 
POB S1 
Windsor Junct ion, North 
Canada 

Motorola 6809 (Motorola) 

Saskatchelllall 

MOTOROLA 6809 PASCAL - CHECKLIST FOR PASCAL NEWS 

O. DATE/VERS.rON 

12 December 1979 
Versio:l 1.0 released September 1979 
Version 1.1 to be released February 1980 

1. IMPLEHENTOR/DISTRIBlJTOR/HAINTAINER 

Motorola Microsystems 
P.O. Box 20906 
Phoenix, Arizona 85036 
(602) 831-4108 

~ACHINE 

Motorola 6809 EXORciser 

3. SYSTE~1 CONFIGlJRATION 

MDOS~9 ~3.~0 running on 6809 EXORciser with 56K 
bytes and floppy~disk drive. 

4. DISTRIBlJTION 

On floppy diskette (M6809PASCLI) 
Motorolu Microsystems 

for $1500 from 

P.O. Box 20906 
Phoenix, Arizona 85036 
(602) 962-3226 

Orders should be placed through local 
Motorola Sales Office or Distributor 
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5. DOCUMENTATION 

Motoro la Pascal Language 1'lanua 1 (M68PLM( Dl)) describing 
Motorola implementation (56 pages). 6809 Pascal Interpreter 
User's Gtlide (r168~9PASCLI(Dl)) describing operation of 
interpreter (48 pages). 

6. MAINTENANCE POLICY 

Bugs should be reported to software support. 
Subsequent releases will include corrections. 

7. ST!\NnARD --------------
Re~trictiofls: May not specify fm'JI1al paran;2ters v:hic!l are procedl're 
or function idcntif"iel's. F'io3ting Doint numbers ,TC not ilnplell,enterl. 
Packed atV'ibut€ has no efrect. All \1i11 be imple!nented 'in future 
releases. Enhancements: A~dress specification for variables; 
alphal'umcric labels: ~Il exit 5tatew2nt; e;:ternal proc0dur~ and 
function dl'claratici"ls; nori:(fecimal integcl's; otheY'l"Iise clause 
in f~~~. statement; l"untime file assignments; ·sTr·uct"ul~ed function 
values; string variables and string functions. 

Compiles in 55K bytes. Runt"ime SUppOI't requires 3-4K byte 
interpretel' module. 

Very good--first released in September 1979 with few majol' problems 
reported. 

10. DEVELOPt,lENT ~lETHOD 

One pass recursive descent compiler generates variable length 
P-code. One pass P-assembler (second release) generates a 
compact, position-independent code for interpreter. Code and 
interpreter both ROi·~able for use in non-EXORciser environment. 

11. LIBRARY SUP?ORT 

Standard Pascal procedures and functions, plus the ability to 
link assembly 'il.nguage routines. 

RCA 1802 (Golden River) 
The information on this cORlli ler is unclear. It appears to be all or 
partly in Ra'1, and se lIs for ( 40. 

The Golden River Co., Ltd. 
Telford Road. 
Blcester, Oxfordshire 0X6 0UL 
En!! land 

Zilog Z -80 (Digital Marketing) 

( See Zi lo!! Z-80 CDi!!ital Marketin!!) } 

Zilog Z -80 (Ithaca Intersystems) 

This compiler runs under CP/M and produces macro-assembler code. The 
price is $275. 

Ithaca Intersystems (formerly Ithaca Aud io) 
1650 HanshauJ Road 
P.O. Box 91 
Ithaca, NY 14850 

Zilog Z -80 (Meta Tech) 
{ See Zilo!! Z-80 (MetaTech) } 
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GOLEM B (Welzmann) 

m~TOO 
THE wazMANN lNSIllUTE OF SOENce 
RE.No-VOT 

DEPARTMEMT OF APPLIED MATHEMATICS 

Pascal Userts Group 

C/o J. Miner 
University Computer Center: 227 EX 
20B SE Union St. 
University of Minnesota 
Minneapolis, MN 55455 

Dear Mr. Miner, 

September 5, 1979 

I have transported the ZUrich P4 Compiler to the GOLEM B computer of the 
Weizmann Institute. Following is a checklist for lmplementation Notes: 

O. Date(Version. 79/09/03 

1. Distributor/ImplementorjMaintainer, 

W·. Silverman 
c/o Dept. of APplied Mathematics 
The Weizmann Institute of Science 
Rehovot, Israel~ 

2. ~: GOLEM B, 370-165. 

3. System COnfiguration: GOBOS for GOLEM B (designed and built by WI). Also 
produces P-CODE on our 370-165. variants produce 

P-CODE for the GA-16 and the Z80~ a loader, written in PASCAL is available 
for the latter, and an interpreter is being checked out on our Z80 simulator 
and on the TEKTRONIX 800l/8002ApProcessor Lab. 

4. Distribution: Source of compiler, configured for your machine as is P4, 
with a few additional parameters, and of our Loader and addi­

tional package as they become available, on magnetic tape (9-track, 1600 BPI 
or 7-tiack as required) within Israel. Send mini-tape to distributor -
mailing costs only. Special arrangements possible outside Israel. 

5. Documentation: Same as P4 system plus additional P-Code and extra parameters 
descriptions. 

CABLE ADDIES-S: WElllNSf {IsraelI :~~D;' '(lID PHONE: (D54)82111-8.5111 :Tltlc", TELEX: ~"14 :opl", 

6. Maintenance Policy: Bug reports receive prompt attention al'ld replies. 
Various optimization programs will be announced as 

available. 

7. Standard, 

Extensions to P4 (Standard): 
Multiple global text files permitted and "FILE OF CHAR" properly processed, 
Procedure/Function may be declared as formal parameter (no run-time check 
for argument match) ; 

PACK,UNPACK,ROUND,REWRITE,RESET implemented; 

e,el:e2 implemented for real e in WRITE-lis.t; 

MAXINT a'ccessible as standard constant. 

Non-Standard Extensions: 

FORTRAN, EXTERN and independent compilation option (*$E+*); 

Additional digraphs and operator codes (e.g. '1(.II,".)",u&"). 

8. Measurements: 

- Compilation speed: 1300 characters/second (measured compiling itself; 
4442 lines x BO characters per line in 280 seconds - 300 seconds with 
listing) • 

- Compilation space: 288000 B-bit bytes (this can be reduced somewhat 
from the actual l1B64l6 4-byte words of storage, by reducing the stack/ 

heap which is nominally l28K bytes for GOLEM B - the basic level-O stack 
requirement is 6700 bytes, plus 700 bytes per recursion level of BODY and 
a basic procedural overhead of 32 bytes per nested call). 

- Execution speed: Approximately 1/5 as fast as PASCAL 8000 on our 370/165 
(the GOLEM is intrinsically 1/2 as fast). 

- Execution space: 8.3 bytes / P-Code instruction (peep-hole optimization 
improves this figure dramatically), plus data storage as follows: 

Item Size Allignment 

Stack element 8 bytes 8 bytes 
Real 8 8 
Integer 4 4 
Pointer 4 4 
Character 1 byte byte 
Set 1-8 bytes byte 
Boolean 1 bit bit 

Note that Boolean arrays are optimally stored, I-bit/element; the cost in 
access overhead is modest. Declared scalars are represented as integers. 
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9. Eeliability: 

Excellent - this is primarily due to the high quality of the P4 system 
we received from Zurich. We have conserved their design and implement­
ation principles in all modifications. Two sites, both of them at the 
WI, are currently using the system. Two others are considering it. 

10. Development Methods 

The P4 Compiler was transported to the GOLEM in approximately three months 
(real time) by one person. The P-Code is expanded as macros by our Assemb­
ler to produce a mixture of in-line instructions and subroutine calls. 
The Assembly-language system consists of 3430 source lines, including all 
macro definitions and full run-time support. Total effort to date is 
approximately 6 man-months by professional programmers plus 2 student­
months. Included in this effort are 850 lines of modifications and ex­
tensions to P4, w·ritten in PASCAL, replacing and extending 300 lines of 
the received compiler. 

The implementor had previously been project manager for CDC FORTRAN '63, 
supervised the development of several other compilers and written numerous 
Cross-Asemblers and Simulators; although familiar with ALGOL he had no 
previous knowledge of PASCAL. 

11. The FORTRAN and EXTERN extensions permit access to FORTRAN libraries 
(specifically NAG and IMSL) and to independantly compiled PASCAL proce­
dures and functions. All linkage is via our system linking loader, so 
normal JCL suffices: 

e.g. a) PASCAL (SOURCE) 
EXAMPLE 

compiles and executes the program EXAMPLE from the file SOURCE. 

b} PASCAL (Sl) 
PASCAL (S2,BINAE'll) 
PASCAL (S3,BINAEY2) 
FOETRAN (S4, BINARY3) 
LOADNAG, EXAMPLE 
EXAMPLE 

compiles 4 files and links their programs with binary and NAG routines and 
executes the resultant load-module, EXAMPLE, which has the same name (in 
this case) as the PROGRAM statement of the principal file. 

No automatic text copying is supplied, however, various edito-rs obviate 
the need for this facility with COPY,DECK,COMDECK,COMMON and INCLuDE 
connnands. 

A symbolic-dump-table option produces a symbolic file which is used by a 
PASCAL-coded Post-Mortem dump procedure to produce a symbolic dump (one 
new P-CODE instruction is produced for this purpose) . 

We have two Master's thesis projects developing transportable 
optimization programs for global and peep-hole optimization. I'll keep 
you informed of their progress. We're also developing a Cross-compilation 
support system to provide PASCAL capability to all the lab-computers 
(Mini's and Micro's) connected to our major computer complex. 

Sincerely, 

, "-(. ~ 'i 

William Silverman 

P.S. 01?W n~~~i to Kris and Elaine Frankowski and hello to Larry Liddiard, 
et al in the Computer Science Dept. 

tntel 8085/8080 (Digital Marketing) 

This co""iler runs under CP/M and is a Pascal-P descendant. 
is $350. 

Digital Marketing 
2670 Cherry Lane 
Walnut Creek, CA 994596 

The prIce 
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5) 

6) 

7) 

GAMMA TECHNOLOGY Pascal for Data General AOS Systems 

Implementation Checklist 

DATE/VERSION: 
AOS Pascal Revision 2 - September 1979 
Checklist date: November 16~ 1979 

D ISTR IB UTOR: 
Gamma Technology, Inc a 
2452 Embarcadero Way 
Palo Alto, CA 94303 
(415) 856-7421 
TWX: 910-373-1296 

IMPLEMENTOR/MAINTAINER: 
Pete Goodeve 
3012 Deakin Street 
Berkeley, CA 94705 

MACHINE/SYSTEM CONFIGURATION: 3) SYSTEM CONFIGURATION: 

Data General Eclipse and M600 Series AOS Rev 2.00 or later 
Floating point hardware 

DISTRIBUTION: 
documentation 

$500 package comprises a 9-track, 800 bpi magnetic tape and 
(package price is $50 if it is an upgrade to a previously purchased 

release-1 system. 
Tape is in AOS dump format, containing a complete system, documentation, and 

sources. Included at no charge are some public domain Pascal utilities based on 
thQse supplied by the University of Minnesota. 

DOCUMENTATION: An instruction manual gives details of usage under AOS; a current 
textbook should be referred to for knowledge of the Pascal language itself. 

Differences from the (draft) standard (and from previous versions) are 
described in reference sections of the manual. 

An AOS "HELP" file is supplied, and also documentation for the utilities. 
All documentation is also in machine-retrievable form. 
An up-to-date list of bugs and notes will be maintained. 

MAINTENANCE POLICY: Bug reports (in writing) are encouraged; please send them to 
the distributor (Gamma Technology). The system is expected to be stable; no 
incremental upgrades are planned, but fixes will be di.stributed. Any future major 
development will depend on demand. 

STANDARD: The compiler is a considerably enhanced derivative of P-4 (christened 
"P_5 11 ) with many major restrictions of the original removeda 

Restrictions: 
PACKED is ignored; PACK and UNPACK are not implemented. 
DISPOSE is not implemented; heap management is by MARK and RELEASE. 
Parameters may not be Procedural or Functional a 
Subrange set constructors are not recognized. 
There are restrictions on READ and WRITE (but not on GET and PUT) for 
files either passed as parameters or coded as non-text·restriction on 
Only four text files may be in use at one time (no 
other types). 

Enhancements over earlier versions (P-4): 
Files may be of any type (except FILE). 
Any (global level) files may be specified external in program headera 
Full ASCII is supported; lower and upper case alphabetics are equiva­
lent identifiers. Braces may be used as comment delimiters. 

8) 

9) 

10) 

11) 

String constants may be up to one line in length. 
Format control of real output is as defined by the standard. 
TEXT and NAXINT are predeclared. 
GOTOs must be to a line within enclosing scope (standard Pascal). 
Stack frame allocation is improved. 

Language enhancements: 
External procedures (Pascal or assembly code). 
HALT (or HALT(n» abnormal termination feature. 
Random access to all files. 

AOS features: 
Compile command options (selecting e.g. cross-reference listing, 
binary only, syntax check only, etc.). 
?-fax stack/heap space allocated . can be specified at both compile 
and execution time. 
External files may be specified in execution command. 

MEASURFJ.IENTS: No real timing tests have yet been made, but compiler compiles 
itself (on a quiet system) in 10 or 11 minutes. 

The run-time interpreter occupie.s about 9 Kbytes. In addition to this, and the 
space needed for the program's P-code, a default of 4K bytes is allocated for run­
time stack and heap space; this can be increased or decreased by the user at 
compile and/or run time the range is from 2K bytes up to the limits of the 
machine. 

RELIABILITY: Excellent, over the two months it has been running at the 
development site. No Pascal program has yet managed to cause a system crash 
(unlike other languages runing under AOS). 

Revision 1 is now in use at abut 20 sites, with a good reliability record. A 
few slight problems (mainly with stack overflow) found in that revision have been 
fixed in the new one. 

DEVELOPMENT NETHOD: This is a fast P-code interpreter system. The compiler 
generates an extended, machine-independent symbolic P-code, which is then 
translated and assembled into a compact binary form; this is bound with the 
interpreter to create an executable program file. The sequence from source to 
program file is managed automatically by a single user command. 

This "P-S" compiler has been developed directly from the Lancaster version of 
P-4. It should be completely transportable, except that it assumes the character 
set is ASCII. Aside from its use of HALT{n), the compiler is written entirely in 
standard Pascal. It was necessary, however, to split the compiler P-code into 
overlay segments, so that large programs can be compiled (the overlay scheme is 
not available to user programs). 

The P-code translator is written in Pascal, and the run-time system in Eclipse 
assembly language. 

LIBRARY SUPPORT: Pascal cannot be linked to other languages for the Eclipse 
(except assembly language), because each has its own stack format. 

External procedure modules may be co~piled separately and linked to a main 
(Pascal) program. External procedures may also be written in assembly language. 

One or two library procedures are supplied with the system (for example, for 
extra file management functions), but no general library is envisaged aside from 
the utilities already supplied. 



IMPLEMENTATION NOTES ONE PURPOSE COUPON 

O. DATE 

1. IMPLEMENTOR/MAINTAINER/DISTRIBUTOR (* Give a person, address and phone number. *) 

2. MACHINE/SYSTEM CONFIGURATION (* Any known limits on the configuration orsupportsohwarerequired, e.g. 

operating system. *) 

3. DISTRIBUTION (* Who to ask, how it comes, in what options, and at what price. *) 

4. DOCUMENTATION (* What is available and where. *) 

5. MAINTENANCE (* Is it unmaintained, fully maintained, etc? *) 

6. STANDARD (* How does it measure up to standard Pascal? Is it a subset? Extended? How. *) 

7. MEASUREMENTS (* Of its speed or space. *) 

8. RELIABILITY (* Any information about field use or sites installed. *) 

9. DEVELOPMENT METHOD (* How was it developed and what was it written in? *) 

10. LIBRARY SU PPORT (* Any other support for compiler in the form of linkages to other languages, source libraries, etc. *J 



(FOLD HERE) 

BOB DIETRICH 
M. S. 63-211 
TEKTRONIX INC. 
P.O. BOX 500 
BEAVERTON, OREGON 
97077 U.S.A. 

(FOLD HERE) 

NOTE: Pascal NeWs publishes all the checklists it 
gets. Implementors should send us their checklists 
for their products so the thousands of committed 
Pascalers can judge them for their merit. Otherwise 
we must rely on rumors. 

Please feel free to use additional sheets of paper. 
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POLICY: PASCAL USERS GROUP (17-Mar-80) 

Purpose: The Pascal User's Group (PUG) promotes the use of the programming 
language Pascal as well as the ideas behind Pascal through the 
vehicle of Pascal News. PUG is intentionally designee to be non 
political, and as such, it is not an "entity" which takes stands on 
issues or support causes or other efforts however well-intentioned. 
Informality is our guiding principle; there are no officers or 
meetings of PUG. 

The increasing availability of Pascal makes it a viable alternative 
for software production and justifies its further use. We all 
strive to make using Pascal a respectable activity. 

Membership: Anyone can join PUG, particularly the Pascal user, teacher, 
maintainer, implementor, distributor, or just plain fan. 
Memberships from libraries are also encouraged. See the 
ALL-PURPOSE COUPON for details. 

Facts about Pascal, THE PROGRAMMING LANGUAGE: 

Pascal is a small, practical, and general-purpose (but not all-purpose) 
programming language possessing algorithmic and data structures to aid 
systematic programming. Pascal was intended to be easy to learn and read by 
humans, and efficient to translate by computers. 

Pascal has met these goals and is being used successfully for: 
* teaching programming concepts 
* developing reliable "production" software 
* implementing software efficiently on today's machines 
* writing portable software 

Pascal implementations exist for more than 105 different computer systems, and 
this number increases every month. The "Implementation Notes" section of 
Pascal News describes how to obtain them. 

The standard reference and tutorial manual for Pascal is: 

Pascal - User Manual and Report (Second, study edition) 
by Kathleen Jensen and Niklaus Wirth. 
Springer-Verlag Publishers: New York, Heidelberg, Berlin 
1978 (corrected printing), 167 pages, paperback, $7.90. 

Introductory textbooks about Pascal are described in the "Here and There" 
section of Pascal News. 

The programming language, Pascal, was named after the mathematician and 
religious fanatic Blaise Pascal (1623-1662). Pascal is not an acron~. 

Remember, Pascal User's Group is each individual member's group. We currently 
have more than 3357 active members in more than 41 countries. this year 
Pascal News is averaging more than 120 pages per issue. 
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