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TABLE OF FIGURES

As the main body of this report consists of nothing but slides,
the table of contents and the first slide in each slide set form a

tree structure for locating figures depicting particular subjects.
EXAMPLE

Locate a slide showing operations that can be

performed on arrays:

1. The table of contents indicates the
‘array slide set begins on page 4.1.

2. Page 4.1 indicates that slide(s)
- showing operations on arrays begin

on page 4.9,



INTRODUCTION

1, PASCAL, SEQUENTIAL PASCAL, AND CONCURRENT PASCAL.

The programming language Pascal was developed by Niklaus Wirth and
was specifically designed as a general purpose language which could be
used for systematic programming. As a result, Pascal is very readable
and can be used in top-down program design in which the final source
language program still reflects the structured design and lends itself
to systematic verification.S

Sequential Pascal (SPASCAL) refers to a specific implementation of
Pascal defined by Per Brinch Hansen and Alfred Hartmann of California
Institute of Technology for a PDP-11/45 computer. SPASCAL differs from
Wirth's definition of Pascal in several areas because of restrictions and
extensions required for the implementation.

Concurrent Pascal (CPASCAL) has also been defined by Brinch Hansen
and was designed for structured programming of computer operating systems.,
CPASCAL is an extension of SPASCAL which allows concurrent processes,
monitors and classes and was used by Brinch Hamsen to write a single user

operating system called SOLO for the PDP-11/45 computer.

2. [KANSAS STATE UNIVERSITY IMPLEMENTATION OF PASCAL,

Kansas State University Department of Computer Science has implemented
SPASCAL, CPASCAL, and SOLO as defined by Brinch Hansen for the
INTERDATA 8/32 computer. This implementation was made as part of a
research project investigating computer networks. Pascal was chosen
because it enforces structured programming, contains very powerful data
structures, is very readable, and the SPASCAL compiler can detect many

errors which would not be found at compile time using other languages.

3. OBJECTIVE OF THIS REPORT.

This report is designed to serve as an instructional aid for
introducing persons who can at least read FORTRAN programs to the
Kansas State University implementation of SPASCAL. The design concept
is to expand on the student's existing knowledge of FORTRAN so that
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he may begin programming in SPASCAL as quickly as possible. This report
is not designed to be either a user guide or a self-contained primer

for SPASCAL. Rather, the report attempts to provide a set of primer
examples which may be used in conjuction with a short course or series |,
of lectures. The format of the examples should provide the student

with an overview of SPASCAL in an effective and efficient manner.

4. REPORT DESIGN.

This report has been designed to provide a top-down learning process
for the student. The report consists of a series of slides for which the
instructor must provide his own narrative. The slides are divided into
logical learning sets, and the sets are ordered in the sequence in which they
should be presented. Early examples in the slide sequence intentionally conceal
some details of SPASCAL so that specific teaching points may be emphasized. '
Later examples in the sequence enumerate upon the basic concepts introduced
earlier.

Each set of slides has been designed to provide the student with a
quick overview of a particular subject while requiring a minimum of reading. .
Examples are used to allow the student to compare FORTRAN and SPASCAL
so that he may quickly grasp similarities and differences between the two

languages.

5. INSTRUCTOR GUIDELINES.

As stated above, the slides in this report have been organized for
sequential presentation. No narrative has been provided as it is assumed
each instructor will desire to develop his own narrative to fit
his particular teaching style. :

It is recommended that each student be provided with a copy of this
report sc that he may make notes on individual slides and use the report
for future reference when programming.

The following references should be available for supplemental study:

Pascal User Manual and Report (3)

Sequential Pascal Report (1)
KSU Pascal Editor (PEDIT) (4)
The Solo Operating System Job Interface (2)

0.1.2



WARNING: Students must be made aware of the differences which exist
between SPASCAL and Pascal as defined in Pascal User Manual and Report.

These differences have been summarized in Slide Set 11 and are also
annotated in the Cross Reference Table in this section (page 0.1.5).

All "PASCAL" examples shown in this report are based on the Brinch Hansen
definition of SPASCAL as implemented at Kansas State University.

All FORTRAN examples in this report are based on ASCII FORTRAN.
Students should be made aware of this as some of the FORTRAN exampled
may differ from what can be done on the particular FORTRAN implementation
they have been working with.

Italic characters in all examples indicate either an error condition
or a facility that is not included in the language.

Students may notice that all PASCAL program examples have been
indented to emphasize program structure while theFORTRAN program examples
have not been indented. This was done based on an assumption that most
persons familiar with FORTRAN are accustomed to seeing FORTRAN programs
which have not been indented. It should be pointed out that while SPASCAL
does not require indention, it is a good programming practice which improves
pregram readability.

The Cross Reference Table in this section is designed to assist
instructnrs in narrative preparation. The table matches each slide set
with the supplemental reference which best describes elements within the
slide set. The table also indicates differences between the supplemental
reference and SPASCAL.

Most of the SPASCAL examples in this report have been compiled
on the Kansas State University implementation of SPASCAL. A card deck
containing all of the examples compiled is available through the Department

of Computer Science, Kansas State University.

6. CONCLUSION.

After compiling the examples on the INTERDATA 8/32 computer, numerous
changes were made based on differences discovered between the written
manuals on which the report was based and the actual implementation
All examples in the report reflect the actual implementation on the
INTERDATA 8/32. Any additional discrepancies noted by users of the
report should be brought to the attention of the KSU department of

Computer Science.
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Individuals familiar with FORTRAN were provided draft copies of
the report and asked to comment on it. Those who reviewed the report
felt that it met the stated objective by providing a quick introduction
to SPASCAL. As expected, the report does not stand alone. Individuals
who knew only FORTRAN experienced some difficulty with new concepts
such as enumeration types and records when reading through the report
on their own. However, these individuals were able to understand
the concepts very quickly when they were talked through the examples in
the same manner as an instructor would. The comments provided by these
individuals were very helpfull and resulted in several changes and
additions in the final report to improve the clarity of examples.

Individuals familiar with FORTRAN will find SPASCAL to be a very
versatile language due to the increased number of control structures
and type declaration facilities available in the language. By using these
facilities, SPASCAL can provide for a more direct solution to many
problems than is possible in FORTRAN.

The primary disadvantages of the current implementation of SPASCAL are
it's 1/0 limitations and the lack of many predefined functions that
FORTRAN users are accustomed to. FORTRAN users may also find it inconvenient
not to be able to assign, operate, or use as parameters mixed integer
and real numbers/variables. However, this is an excellent software
engineering feature as many otherwise difficult to find errors are avoided
by forcing the individual writing a program to declare his intention to
change type.

In summary, SPASCAL is a very flexible general purpose language
which is outstanding for use in structured programming. This report will
provide instructors with an aid which can significantly reduce the time
required to introduce SPASCAL to individuals familiar with FORTRAN and
should be applicable to situations in which users merely wish to teach a
new language or a more academic situation such as within a formal

structured programming course.
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CROSS REFERENCE TABLE

SLIDE
GROUP REFERENCES* EXCEPTIONS**
1 3 cHap 1, pp 9-11 NO PACKED, LABEL, FILE
: 3 cHap 0, pp 3-8 NO NESTED DECLARATIONS
3 cHap 2, pp 12-15 NOo SIN(X), cos(x),
ARCTAN(X), LN(X)
EXP(x), sarT(X),
s@r(x), Apbp(x),
coLN(x) EoF(x), op
1 cHar 1-5, PP 1-7 -
2 3 CcHAP U, pp 21-33 NO 1/0 CALLS
(WRITELN, READ, ETC.
1 cuap 7, pp 11-16;
cHAP 9, PP 26
3 2 cHap 3, pp 16-19 NO LABELS
% cHAP 5, pp 34-35
1 cHap 7, pp 9-16
4 3 cHAP 6, PP 36-41 INDEX 5 ()
NO PACK, UNPACK
1 cHap 7, pp 17-18
5 2 cHap 7, pp 92-99 NO ENUMERATION
WITHIN RECORDS
-1 cHap 7.4,pp 19-20 :
6 3 cHAapP 11, pp 67-83 NO NESTED PROCEDURES
1 cHap 11-12,
pp 29-35
7 1 cHap, pp 31-32
3 2 CHAP 4, pp 5-7
2 cHap 8, pp 10
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TABLE (conT)

g 2 pp 1-18°
10 [t
*] SEQUENTIAL PASCAL REPORT **DIFFERENCES BETWEEN REFERENCE
72 THE SOLO OPERATING SYSTEM AND KSU IMPLEMENTATION OF
JOB INTERFACE SPASCAL
3 PASCAL USER MANUAL AND REPORT
4 Ksu PASCAL EDITOR
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PRELIMINARIES

PASCAL (OR SPASCAL)
MEANS SEQUENTIAL PASCAL
AS DISTINCT FROM CONCURRENT PASCAL

KSU IMPLEMENTATION:
-PORTED FROM BRINCH HANSEN'S
PDP-11/45 1MPLEMENTATION AT CALIFORNIA INSTITUTE OF

TEcHNoLoGY (WHICH DIFFERS SLIGHTLY FRoM THE PASCAL
REPORT.)

~SPASCAL PROGRAMS RUN AS A JOB PROCESS UNDER SOLO (SINGLE

USER OPERATING SYSTEM WRITTEN IN CPASCAL, FrRoM BRINCH
HANSEN, ET.AL.)

-SOLO RUNS AS A TASK UNDER 0S-32/MT (80K PARTITION)
ON INTERDATA 8/32,

-CURRENTLY THE PASCAL SOURCE IS INTERPRETED. [THE
INTERPRETER IS WRITTEN IN INTERDATA CommoN MoDE CAL.
(A COMPILER IS BEING DEVELOPED.)

-MAXIMUM PROGRAM SIZE 1S 36K BYTES OF SOURCE TEXT
(1T CAN BE CHANGED)

0.2



WHY PASCAL?

IMMEDIATE
PASCAL ENFORCES STRUCTURE.

—IN PROGRAM FLOW

—-IN DATA TYPES

—-IN DATA STRUCTURES

=IN INTRA-PROCEDURE COMMUNICATION

°  THE COMPILER WILL CHECK THE STRUCTURE AND DETECT ERRORS-
WHICH WOULD NOT BE FOUND AT COMPILE TIME USING
OTHER LANGUAGES.

° PASCAL DATA STRUCTURES ARE VERY POWERFUL (TYPES CAN BE
DEFINED BY THE PROGRAMMER)

PASCAL IS VERY READABLE,

FUTURE
° RESEARCHERS ARE BUILDING FORMAL VERIFIERS FOR PASCAL PROGRAMS

° PASCAL HAS A FORMAL SEMANTIC DEFINITION - PROGRAMS SHOULD
PRODUCE THE SAME RESULTS UNDER ALL COMPILERS.

0.3



OMPARISONS WITH FORTRAN

FORTRAN PASCAL
VERSION VERSION

ALL PASCAL PROGRAMS HAVE BEEN
INDENTED TO SHOW DESIRED PROGRAMMING
STYLE. INDENTION MUST BE DONE BY
THE PROGRAMMER, IT IS NOT DONE AUTO-
MATICALLY.

MANY OF THE SLIDES IN THIS PRESENTATION CONTAIN COMPARISONS OF
FORTRAN AND PASCAL PROGRAM ELEMENTS. IF THE COMPARISON PRO-
GRAMS FIT ON THE SAME SLIDE, THE FORTRAN EXAMPLE WILL BE ON THE
LEFT AND THE PASCAL EXAMPLE WILL BE ON THE RIGHT, THE PROGRAMS
ARE NOT ALL IDENTICAL, BUT THEY WILL ILLUSTRATE RELATED FEATURES,

ITALIC CHARACTERS SUCH AS THIS INDICATE AN ERROR CONDITION OR
A FACILITY THAT DOES NOT EXIST IN THE LANGUAGE.

0.4




GROUPS OF SLIDES

(A)

(B)

10

11
12

13

14

15

SIMPLE FEATURES

ConTROL STRUCTURES (NO GO TOS)

SimpLE DaTA TypES (DEFINING NEW TYPES)
ARRAYS (GENERALIZE INDEXING)

RECORDS (NON-UNIFORM ARRAYS)

PROGRAM STRUCTURE

PAssING PARAMETERS (COMPILER CHECKS)
MinimaL [/0

STANDARD PREFIX

RUNNING THE PROGRAM

DIFFERENCES FROM JENSEN/WIRTH

SETS
POINTERS
FILES

OTHER THINGS TO READ
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GROUP 1: SIMPLE FEATURES

- Comments (1.2)

- Buanks (1.2)

- ENp-oF-LINE AND CoNTINUATIONS (1,2)
- ReserveDd Worps (1.4)

- SEPARATORS (1.7)

- IDENTIFIERS AND VARIABLES (1.8)
- INTEGERS AND ReaLs (1.10)

- AssioNMENT (1,11)

- ARITHMETIC OPERATORS (1.12)

- ReLaTionAaL OperaTorRs (1,13)

- LosicaL OperaTors (1.14)

- OPERATOR PRECENDENCE (1.15)

1.1



1 7
S
C THIS IS A FORTRAN COMMENT
[': ;

C FORTRAN ALLOWS ONE STATEMENT PER LINE
C STATEWENT MUST BE WRITTEN IN COLUMNS 7 TO 72
C A LINE DELIMITS A STATEMENT:
o
|
. AB
C=D
E=A+B+C+D
C

C| BLANKS GENERALLY HAVE NO EFFECT WITHIN A
C STATEMENT UNLESS USED FOR DATA:

| A=B

. E=A+B+C+D

| ﬁ D=6+ H

C STATEMENTS ARE CONTINUED BY A CHARACTER IN
C COLUMN SIX:
C

| A=BeCeD+
| *EAF46

1.2
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“THIS IS A PASCAL COMMENT”

“PASCAL ALLOWS PARTIAL, WHOLE, OR
SEVERAL STATEMENTS ON EACH LINE”

"STATEMENTS ARE CODED IN COLUMNS 1 TO 80
AND ARE SEPARATED BY A SEMICOLON (;) OR DELIMITED BY A
RESERVED WORD” T :

A:=B;
C:=D;L:=A+B+(+D;

“BLANKS AND COMMENTS HAVE NO EFFECT
A:=B; "COMMENT" E :=A+B+C+D;
“CONTINUATION IS AUTOMATIC IF A DELIMITER OR SEPARATOP
IS NOT INSERTED *
A:=B+C+D

+ E+F+G;
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RESERVED WORDS

FORTRAN PASCAL

NONE 31 IN KSU
IMPLEMENTATION
IF(IF.EQ.3)D0=27 | _- MAY NOT BE USED

(MAY NOT BE LEGAL ON AS IDENTIFIERS

SOME COMPILERS)

ARE UNDERLINED
IN THIS PRESENTATION:

BEGIN
END

ARE NOT UNDERLINED

IN AN ACTUAL PROGRAM
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PAS

ESERVED W

S

(KSU IMPLEMENTATION)

OPERATORS

=EEREE

ECLARATIONS

CONST
TYPE
VAR
PROCEDURE
110

PROGRAM

1.5

BEGIN END
CASE OF
WHILE D0
REPEAT UNTIL
IE THEN
EOR DOWNTO
10 ELSE
WITH FORWARD
YPE IDENTIFICATION

ARRAY

RECORD

SET

UNTV



SE W0

CANNOT BE USED AS IDENTIFIERS--
COMPILER WILL NOT ALLOW IT

EG+« BEGIN, VAR, TYPE

KEY WORDS

GOOD IDEA NOT TO USE THESE AS VARIABLES--
BUT COMPILER DOES NOT CHECK
EG. BOOLEAN, REAL, INTEGER, LINE, PAGE, PARAM,

BASIC DATA TYPES USED IN PREFIX
(DEFINED IN GROUP 9)

1.6



SEPARATORS:  ;

THESE SEPARATE SYNTACTICAL UNITS

(THEY ALSO DELIMIT TOKENS DURING LEXICAL ANALYSIS)

PAIRED DELIMITERS
N R e I/}

- . THESE (AND OTHERS) MARK
gE_-CﬂBD T Eﬁl}- THE BEGINNING AND END OF
ZEE—I—M ')’ A SYNTACTAL UNIT OR
( - ) SEQUENCE OF UNITS

(i ~—= 1)
CASE -— QF -— END

ON-PAIRED DELIMITER

IE == THEN ==

IF -— THEN -— ELSE —  THESE (AND OTHERS) DELIMIT
REPEAT --- UNTIL -— THE PARTS OF A SYNTACTIC UNIT,
VAR -—— BUT NOT NECESSARILY THE END
TYPE =~ = ——= OF THE UNIT,

ARRAY -- OF --—-

(EVERYTHING HERE WILL BE EXPLAINED LATER IN CONTEXT)
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- FORMING IDENTIFIERS

EORTRAN PASCAL
CHARACTERS
IN LETTER SET A-Z AND $ A-Z AND _  (UNDERSCORE)
FIRST MUST BE IN LETTER SET MUST BE IN LETTER SET
CHARACTER
FOLLOWING LETTER OR DIGIT LETTER OR DIGIT
CHARACTERS
EXAMPLES
TOTAL TOTAL
I I
A136 A136
$787 $787 (ERROR)
_ABLE (ERROR) _ABLE
2 HITS(ERROR) 2 HITS (ERROR)
cAN D0 (ERROR) CAN,DO (ERROR)
CAN_DO(ERROR) . CAN_DO
SPACES WITHIN LEGAL IN FORTRAN ILLEGAL IN PASCAL
IDENTIFIERS
EXAMPLES
HIT IT HIT IT (ERROR)
MISS IT MISS IT(ERROR)
MAX IMUM © CHARACTERS 80 CHARACTERS
iéﬁg}EICANT BSBALL BSBALL
oame  JAPP €0ST (7 CHARACTERS) ADD_COST:} I——
ADD COSTE(8 CHARACTERS) ADD_COSTE
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VARIABLES

DEFAULT

DECLARATION

FORTRAN

I THRU N INTEGER
A THRU H

0 THRU Z REAL
$

OPTIONAL

EXAMPLE

PROGRAM ONE

IMPLICIT INTEGER (C-F)
INTEGER A,B, SAM

REAL 1,J

LOGICAL R

1=3.0
=4
B=K+A

END

1.4

MANDATORY

PROGRAM ONE
NO IMPLICIT IN PASCAL
VAR A,B,SAM: INTEGER;
I,J: REAL;
R: BOOLEAN;

=2;

1=3.0;

:=u4;"ERROR AS K
NOT DECLARED"

:=K+A"ERROR AS X
NOT DECLARED"

oY B — :=E§



NUMERICAL

C TYPES
FORTRAN PASCAL
INTEGER 7 | 7
350 350
0 0
-475 | =475
25E6 | 25E6
27E-4 27E-4
-16E-3 -16E-3
27, 27,
2,346 24345
REAL MUST HAVE A DIGIT
C BEFORE AND AFTER
_ THE DECIMAL POINT
0.36 0.36
25 y 25
27.493 27.433
542' 542,
-2,47 -2.47
25.0E6 25.0E6
~432,15E2 -432.1562
637.2E-4 637.2E-4
~2314,34E -5 -234 :34E-5
5,2F1,3 5,2F1,3
C
1.10
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ASSIGNMENT

SYMBOL

TYPE  INTEGER AND REAL
RULES  MAY BE MIXED.

BOOLEAN MUST BE IN ALL CASES

ASSIGNED TO BOOLEAN. THE TYPE MUST AGREE.
INTEGER = INTEGER INTEGER:= INTEGER;

REAL = REAL REAL:= REAL;

REAL = INTEGER REAL ;= INTEGER ;(ERROR)
BOOLEAN = BOOLEAN BOOLEAN:= BOOLEAN;
INTEGER = REAL INTEGER ;= REAL ;(ERROR)
REAL = BOOLEAN (ERROR) REAL:= BOOLEAN; (ERROR)

BOOLEAN = INTEGER (ERROR)  BOOLEAN:= INTEGER; (ERROR)

(THERE ARE OTHERS)

1.11



ARITHMETIC OPERATORS

FORTRAN PASCAL OPERANDS MUST
- BE SAME TYPE
+ +
OPERANDS
. INTEGER OR REAL
RESULTS

INTEGER OR REAL

ol NONE IN PASCAL
MUST WRITE PROCEDURE

INTEGER DIVISION

/ I DIV J
(OPERANDS INTEGER ONLY)
(RESULT INTEGER)

REAL DIVISION

/ A/B
(OPERANDS REAL)
(RESULT REAL)

INTEGER REMAINDER

NOT AN OPERATOR USE ' I MOD J

FUNCTION MOD(I,J) ' (OPERANDS INTEGER ONLY)

1.12



RELATIONAL OPERATORS

1\

A.LT.B

A.GE.B

A.EQ.B

1.13




. LOGICAL OPERATORS

FORTRAN _PASCAL
NOT, NOT |
.AND, &
.OR. OR
C
1.4
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OPERATOR PRECEDENCE

 FORTRAN ECEDENC PASCAL

FUNCTION 11 FUNCTION, PROCEDURE,NOT
SUBPROGRAMS

* % 2 NOT IN PASCAL-USE PROCEDURE

ot A 3 2 *, /, DIV, MOD, &

5 - 4 3 + -, OR
;-EQaJINEl)nLTng 5 4 =J<>J <J >J <=J >=
LE., .GE.,.6T

NOT, 6

.AND. 7

,OR. 8

NOTE: MAJOR DIFFERENCE IS IN LOGICAL OPERATOR PRECEDENCE]

1.15
|||6



1,16

LIKE FORTRAN - EVALUATE
EQUAL PRECEDENCE LEFT

TO RIGHT. EXPRESSIONS
IN ( ) ARE EVALUATED
INDEPENDENT OF PRECEDING
AND SUCCEEDING OPERATORS.



EXAMPLE OF LOGICAL OPERATOR PRECEDENCE DIFFERENCE

FORTRAN PASCA]

1.17



GROUP 2: CONTROL STRUCTURES
IF THEN (2.2)
IF THEN ELSE (2.4)
CASE (2.5)
DO, WHILE, & REPEAT FLOW CHARTS (2.8)
LOOP EXAMPLES (2.13)
EXIT FROM THE MIDDLE OF A LOOP (2.19)

21



IF B THEN

B = BOOLEAN EXPRESSION

S = STATEMENT

EXAMPLES

SINGLE
STATEMENT

MULTIPLE
STATEMENT

100

FORTRAN

[F(A.EQ,B)J=1

IFC(A.NE.B)GO TO 100

J=1
k=1
=1
CONTINUE

7,

PASCAL
IF A=B THEN J:=1;

IF A=B THEN
BEGIN J:=1;
K:=1;
L:=1
.
NOTE: NO SEMICOLON AFTER
STATEMENT PRECEDING END



CAUTION

NEVER PUT A SEMICOLON AFTER THEN

IF ADB THEN; J:=1;

Ji=1 WILL ALWAYS EXECUTE,

IF A>B THEN;
BEGIN J:=1;

K:-1; THESE STATEMENTS
e WILL ALWAYS EXECUTE.
L:=1

END;

MUST USE BEGIN END IF MORE THAN
ONE STATEMENT IS TO BE EFFECTED.

IF A>B THEN
J:=1;

Ki=l3 | ThESE STATEMENTS
L.=]- | ALWAYS EXECUTE
' )

2.3



1E B THEN S7 ELSE So

B=BOOLEAN EXPR.
31=STATEMENT
82=STATEMENT

51 i
!
FORTRAN PASCAL
SINGLE IF(A.6T.B)J=1 IF ADB THEN J:=1

STATEMENTS  [F(A,LE,B)J=2

MULTIPLE IF(A,LE.B)GO TO 100
STATEMENTS J=1
K=1
GO TO 200
100 J=2
K=2
200 CONTINUE

2.4

ELSE J:=2;
NOTE: NEVER PLACE
A SEMICOLON BEFORE

OR AFTER AN ELSE.

IF A>B THEN
BEGIN J:=1;



CASE

E=EXPRESSION
L=LABEL
S=STATEMENT

J

1. EXPRESSION TYPE AND LABEL TYPE MUST AGREE
2. EXPRESSION MAY NOT BE TYPE REAL
3, LABELS MUST BE CONSTANTS

WARNING: AN INTEGER VARIABLE = INTEGER CONSTANT, THESE
ARE DEFINED IN GROUP 3. '

RULES:

EORMAT
CASE E OF

Ll:31;
L2:32J
L3:33}



- CASE EXAMPLE

100

200
300

400

FORTRAN

ASSUME 1,J,K ARE INTEGERS
AND 1.GE.1, I.LE.3

. 5 i
60 T0¢1004500,500), 1
)1

-1

60 TO 400

J=2

60 TO 400

J=3

3

CONTINUE

NOTE: LABELS ARE GLOBAL TO
THE PROGRAM MODULE

2.6

PASCA

“ASSUME 1,J,K DECLARED INTEGER
AND D=1, I{=3"

CASE T OF

: BEGIN J:=1
K:=1 END;

2: J:=2;

3: BEGIN J:=3;
A K:=3 END
END;

NOTE: LABELS ARE LOCAL TO
THE CASE STATEMENT (NOT
GLOBAL TO THE WHOLE MODULE)



CASE EXAMPLE

EORTRAN PASCAL
C ASSUME I,J ARE INTEGER “ASSUME 1, J ARE
C I .GE. 1, I .LE.6 INTEGER AND 1> =1, 1<=6"
IF(I.EQ.1.0R.1.EQ.2)J=1 | CASE I OF
IF(1.EQ.3.0R.1.EQ.4)J=2 1,2: J:=1;
IF(I.EQ.5.0R.1.EQ.6)J=3 3,4: J:=2;
. 5,6: J:=3
; END;
C  ASSUME I,J,K,L,FLAG "ASSUME 1, FLAG
C  ARE INTEGER DECLARED INTEGER
J,K,L ARE
- , INTEGER CONSTANTS"
IF(1.EQ. J)FLAG=1 CASE I OR
IF(1.EQ.K)FLAG=2 J: FLAG: =1;
IF(I.EQ.L)FLAG=3 K: FLAG: =2;
1 L: FLAG: =3
END;

WARNING: INTEGER CONSTANTS
ARE DIFFERENT FROM INTEGER
VARIABLES!

2d



PASCAL
CASE EXAMPLE

“ASSUME 1,J ARE
INTEGER AND I =1,1 =6"

[:=3
CASE I OF
et M5 U
EXECUTED _5,6: J:=8
(No-0P) END;
“ASSUME [,J ARE
INTEGERS AND I =1, I =6
I: —7
RUN TIME -————e>£ﬁ$£ [ OF
ERROR ! ! 1,2: J:=6;
5,6: J:=8

END;

2.7.1



THE FORTRAN DO

SET COUNTER VAL
SET CONTROL VAL

N

INCREMENT
COUNTER VARIABLE

FALSE COUNTER CONTROL

1.
2.

3.

Sl THRU SN EXECUTE AT LEAST ONCE.
COUNTER AND CONTROL MUST BE INTEGER AND GREATER THAN ZERO,

THE COUNTER MAY ONLY BE INCREMENT BY A POSITIVE INTEGER.

2,8



