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Value of
FUNCTION Action of SYSACT
1 QUANTITY.=R
2 R.=QUANTITY
3 QUANTITY. =S
4 S.=QUANTITY
5 QUANTITY.=P
6 P.=QUANTITY
7 QUANTITY.=Q
8 Q.=QUANTITY
9 QUANTITY.=K
10 K.=QUANTITY
1 QUANTITY.=C
12 C.=QUANTITY
13 QUANTITY. =S and internal action
14 skip records
15 skip to next section
6.3.2.1. Value of FUNCTION=L.

QUANTITY.=R.,

A SYSACT procedure statement with FUNCTION=1 is defined only if the specified
data set is open or exhausted and the third actual parameter QUANTITY is a
variable. The procedure statement assigns the value denoted by the current
position of the character pointer R to QUANTITY,

6.3.2.2. Value of FUNCTION=2,

A SYSACT procedure staternent with FUNCTION=2 is defined only if the speci-
fied data set is open and QUANTITY has a positive "INTEGER' type value not
exceeding the record length P for the'specified data set, The action of the
statement depends on whether the last input/output procedure statement (not
SYSACT) for the specified data set was input or output. (If input or output has
not occurred since opening, i.e., since a SYSACT procedure statement with
FUNCTION=12, QUANTITY=1 (cf. section 6. 3. 2. 12), output is assumed.)

6.3.2.2,1. Action after Input.

'ITF'QUANTITY'NOTGREATER'R'THEN'S, =S+1.,
R.=QUANTITY.,

The character pointer R is set to the position denoted by the value of
QUANTITY (1 < QUANTITY < P). The record pointer S is left unchanged or
increased by 1 depending on the relation between the old and new position of

the character pointer R, The contents of the data set itself are not changed. A
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following input or output procedure statement will start by handling that
character denoted by character pointer position QUANTITY, which follows
next to the old position of the data set.

6.3.2.2.2, Action after Output.

The action of SYSACT with FUNCTION=2 after an output procedure is the same
as that after an input procedure as described above; additionally the skipped
character positions are filled with blank spaces. A following output procedure
statement will start by handling that character denoted by character pointer
position QUANTITY, which follows next to the old position of the data set.

6.3.2.3. Value of FUNCTION=3.
QUANTITY.=S.,

A SYSACT procedure statement with FUNCTION=3 is defined only if the specified
data set is open or exhausted and the third actual parameter QUANTITY is a variable,
The procedure statement assigns the value denoted by the current position of

the record pointer S to QUANTITY.

6.3.2.4. Value of FUNCTION=4.

A SYSACT procedure statement with FUNCTION=4 is defined only if the specified
data set is open or exhausted. In case the value of QUANTITY is less than the
current position of the record pointer S, this procedure statement is defined

only if QUANTITY has a value corresponding to a record pointer which has

been entered and is still maintained in the internal index described in

section 6.3.2.13. The action of SYSACT with FUNCTION=4 is undefined if the
specified data set has been split into sections (cf. 6.1.1.4) by SYSACT with
FUNCTION=8(cf. 6. 3.2, 8) or if the data set number is 0 or 1 (cf.6.1.1.2, Foot-
note 5). In these cases SYSACT with FUNCTION = 14 provides similar actions.

The action of SYSACT with FUNCTION=4 depends on whether the last input/out-
put procedure statement (not SYSACT) for the specified data set was input or
output. (If input or output has not occurred since opening, i.e,, since a SYSACT
procedure statement with FUNCTION=12 (cf. section 6, 3. 2,12), output is
assumed.)
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6.3.2.4.1. Action After Input
S.=QUANTITY., R.=l.,

The record pointer S is set to the value of QUANTITY (1I<QUANTITY) and the
character pointer R is set to 1. The data set itself is not changed. A following
input or output procedure statement will start by handling the character at the
first position within the record denoted by the value of QUANTITY,

Note: If the value of QUANTITY is greater than the number of records existing
within the data set, the action is undefined.

6.3.2.4.2, Action After Output

'FOR'IL = R'STEP']'UNTIL'P' DO!
OUTSYMBOL (DATASETNUMBER, '('b")', 1).,
'"IF'QUANTITY'GREATER'S
"THEN''FOR'J. =S+1'STEP'I' UNTIL!QUANTITY -1' DO'
'FOR'IL. =I'STEP'I'UNTIL' P' DO’
OUTSYMBOL (DATASETNUMBER, '('b')s 1)
'ELSE'S.=QUANTITY., R.=l.,

The part of the current record following the item written by the last output
statement is filled with blank spaces. The record pointer S is set to the value
of QUANTITY (I < QUANTITY) and the character pointer R is set to 1. In
case of forward skipping, i.e., if QUANTITY is greater than the current
position of the record pointer S, the skipped records are filled with blank
spaces. A following input or output procedure statement will start by handling
the character at the first position within the record denoted by the value of
QUANTITY.

Notes: After executing a SYSACT with FUNCTION=4 the programmer has to
consider section 6, 2.1, 3,

If QUANTITY =8, i. e. if QUANTITY denotes the current record, the following
occurs:

After output the free positions within the current record beyond the item written

by the last output are filled with blank spaces. In any case the character pointer
is set to the first character within the current record,
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6.3.2.5. Value of FUNCTION=5
QUANTITY .=P.,

A SYSACT procedure statement with FUNCTION=5 is defined only if the specified
data set is open or exhausted and the third actual parameter QUANTITY is a
variable, The procedure statement asgigns the record length P for the specified
data set to QUANTITY.

6.3.2.6. Value of FUNCTION=6
P.=QUANTITY.,

A SYSACT procedure statement with FUNCTION=6 is defined only if (1) the
specified data set is closed and (2) there is not yet any data contained in it,
i.e., the data set is to be created by later output procedure statements. The
procedure statement specifies the record length Pfor that data set to be the
value of QUANTITY (cf. 6.1.1,3., especially footnote 6).

6.3.2.7. Value of FUNCTION=7
QUANTITY.=Q.,

A SYSACT procedure statement with FUNCTION=7 is defined only if the third
actual parameter QUANTITY is a variable. This statement determines whether
the specified data set is split into sections and sets QUANTITY to the value of

Q (number of records per section) if the data set is split and to the value 0 other-
wise.

6.3.2.8. Value of FUNCTION=8
Q.=QUANTITY.,

A SYSACT procedure statement with FUNCTION=8 is defined only if (1) the speci-
fied data set is closed, (2) there is not yet any data contained in it, i.e., the

data set is to be created by later output procedure statements, and (3) QUANTITY
has a positive 'INTEGER!' type value. The procedure statement specifies that

the data set to be created is to be split into sections of QUANTITY records

each (cf. 6.1.1.4.). When a printer is used, each section will appear on a new page

6.3.2.9. Value of FUNCTION=9
QUANTITY. =K.,

A SYSACT procedure statement with FUNCTION=9 is defined only if the third
actual parameter QUANTITY is a variable. This statement assigns the para-
meter K (number of blank spaces serving as a delimiter for data for the
specified data set, cf. 6.2.1.4.) to QUANTITY.
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6.3.2.10. Value of FUNCTION=10
K.=QUANTITY.,

A SYSACT procedure statement with FUNCTION=10 specifies that the para-
meter K (number of blank spaces serving as a delimiter for data, cf. 6.2.1.4.)
will be the value of QUANTITY for future input or output procedure statements
on the specified data set.

Note: This specification is valid only during the current execution of the
ALGOL program,

6.3.2.11. Value of FUNCTION=11
QUANTITY.=C.,

A SYSACT procedure statement with FUNCTION=I1 is defined only if the third
actual parameter QUANTITY is a variable. This procedure statement sets
QUANTITY to 1 if the specified data set is open, to 0 if it is closed and to -1
if it is exhausted (cf.6.1.1.5.), thereby determining the state of the data set.

6.3.2.12, Value of FUNCTION=I2
C.=QUANTITY.,

A SYSACT procedure statement with FUNCTION=12 is defined only if the value
of the third actual parameter QUANTITY is 1 or 0. This procedure statement
opens the specified data set if QUANTITY=1 and the data set is closed, and
closes it if QUANTITY=0 and if it is not closed. Otherwise the statement has no
effect.

6.3.2.13. Value of FUNCTION=13

A SYSACT procedure statement with FUNCTION=13 is detined only if the specified
data set is open or exhausted, not split into sections (cf. 6.1.1.4.) and the third
actual parameter QUANTITY is a variable, The action of SYSACT with FUNCTION=13
is undefined if the data set number is 0 or 1 (cf. 6.1.1. 2., footnote 5). This procedure
statement has two actions, an external one and an internal one,

The external action is the same as that of SYSACT with FUNCTION=3, i.e, the

value denoted by the current position of the record pointer S is assigned to
QUANTITY.
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The internal action is to put S into an internal index which can be used by a
later SYSACT procedure statement with FUNCTION=4 (cf.6.3.2.4.) to

the current record. The pointer S of any record to be retrieved through SYSACT
with FUNCTION=4 by skipping backward must have been entered into this

index by SYSACT with FUNCTION=13. Although it is not necessary, a record

to be retrieved by skipping forward will be found more easily if it has been
entered into the index.

The information entered into this index is maintained as long as the data set
is open and the current record is valid, i.e., closing the data set by SYSACT
with FUNCTION=12, QUANTITY=0, or a later output to any record with a
record pointer position less than that of the current record destroys the entry
in the index (cf. 6.2.1.3.).

6.3.2.14. Value of FUNCTION=14

A SYSACT procedure statement with FUNCTION=14 is defined only if the data
|set is open and QUANTITY>0. If the specified data set is not split into sections,
the procedure statement:

SYSACT (DATASETNUMBER, 14, QUANTITY). ,

is equivalent to the following sequence of statements:

'BEGIN' 'INTEGER'V.,
SYSACT (DATASETNUMBER, 3, V).,
SYSACT (DATASETNUMBER, 4, VtQUANTITY)'END'.,

The record pointer is increased by the value of QUANTITY. Therefore the
remaining characters within the current record and the following QUANTITY-1
records are skipped or filled with blank spaces, depending on whether the last
input /output procedure for that data set was input or output. A following trans-
fer of data starts at the first character location of the record following those
QUANTITY -1 records.

If the specified data set is split into sections of Q records each and S+QUANTITY <Q»
where S is the current value of the record pointer, the action of SYSACT with
FUNCTION=14 is the same as above, i.e., if there are QUANTITY -1 records

left within the current section, these records are filled with blank spaces.

Otherwise, if SfQUANTITY > Q, the action is equivalent to that of:

SYSACT(DATASETNUMBER, 15,1).,

a skip is made to the first character of the next section of the data set (cf.6.3.2.15).
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6.3.2.15, Value of FUNCTION=15

A SYSACT procedure statement with FUNCTION=15 is defined only if the data set 1s
open and QUANTITY >0, If the specified data set is split into section of Q records
each, the action of a SYSACT procedure statement with FUNCTION=15 is the
following: Skip to the next section of the data set, set the record pointer to the
value of QUANTITY, set the character pointer to 1, and fill all character positions
so skipped with blank spaces.

If the data set is nof split intc sections, the following two statements are
equivalent:

SYSACT (DATASETNUMBER, 15, QUANTITY).,
SYSACT (DATASETNUMBER, 14, QUANTITY).,

Note: For a data set split into sections the following statement means "'skip
to next section (page on printer)':

SYSACT (DATASETNUMBER, 15, 1).,

6.4. Intermediate Data Storage

The pair of procedures PUT and GET permits data both to be stored
temporarily on an external medium without any conversion into external formats
and to be retrieved during the current execution of the ALGOL program. The
data is given by "list procedures".

6.4.1. List Procedures

A procedure declaration used as list procedure must have one formal parameter
specified to be a procedure which itself has one parameter; data items to be
transmitted appear in the body of the list procedure as the parameter of the proce-
dure given as the parameter of the list procedure., For example assume LIST

is a list procedure, with TRANSMIT as the formal parameter. In the body of

LIST, each item to be transmitted occurs as the parameter of TRANSMIT.

When LIST is calledby PUT or GET, internal transmission procedures will

be actually substituted for TRANSMIT. The data items will be called by name

and their values will be transmitted. The sequence of statements in the body

of LIST determines the sequence of items in the list to be transmitted.

A simple form of a list procedure might be written as follows:

'"PROCEDURE' LIST (TRANSMIT).,
'"PROCEDURE' TRANSMIT. ,

'BEGIN' TRANSMIT (A)., TRANSMIT (B)., TRANSMIT (C)
'END!
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which says that the values of A, B and C are to be transmitted. A more typical
list procedure might be:

'"PROCEDURE' PAIRS (ELT)., 'PROCEDURE' ELT.,
'FOR' 1. =1 'STEP'I'UNTIL'N'DO' BEGIN'
ELT (A(/1)., ELT(B( /1/)'END'

This procedure says that the values of the list of items A(/1/), B(/1), A(/2/),
.+, B{/N/y are to be transmitted, in that order. Note that if N<0 no items are
transmitted at all.

The parameter of the "transmit" procedure (i.e. the parameter of TRANSMIT
or ELT in the above examples) may be an arithmetic identifier (for PUT an
arithmetic expression) or a Boolean identifier (for PUT a Boolean expression),
but it must be of the same type for all calls within one list procedure since
identical kind and type of parameters are required. A list procedure may not
execute, directly or indirectly, PUT or GET; i.e. the procedures PUT and
GET may not be activated recursively. Besides, any of the features of

ALGOL may be used in a list procedure,

6.4.2. Description of the Procedures PUT and GET

6.4.2.1. Assumed Procedure Declarations

'"PROCEDURE' PUT (N, LIST).,
'VALUE'N.,
'INTEGER' N.,
'"PROCEDURE' LIST.,
<procedure body>.,

'"PROCEDURE' GET (N, LIST).,
'VALUE' N,,
'INTEGER' N.,
'"PROCEDURE' LIST.,
<procedure body>.,

6.4.2.2. Semantics

The procedure PUT stores the list of values specified by the list procedure
appearing as second actual parameter to an external medium and supplies the
value of the first actual parameter as an identification number, Anything
else previously stored with the same identification number is destroyed.
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The procedure GET retrieves the list of values stored by a previous PUT, using

the value of the first actual parameter as identification number. The values are
assigned to the variables specified by the list procedure that appears as the

second parameter. They are retrieved in the same order as they were stored

and must agree in type with the variables specified by the list procedure. If

fewer variables are specified than values associated with the identification number,
only the first values are retrieved; if too many variables are specified, the situation
is undefined.

Note: The PUT and GET must occur within the same execution of the ALGOL
program,

6.4.2.3. Example

'BEGIN'
TARRAY'A(/1..50/).,
'"PROCEDURE' STORE (DATA). ,
'"PROCEDURE' DATA., 'COMMENT! DATA IS NOT A DECLARED PROCEDURE.,

'BEGIN'!

"INTEGER 'K. ,

TFOR! K. =1 'STEP'1'UNTIL'50'DO!'DATA (A(/K/)).,
'END!,,

INARRAY (0, 4). ,
PUT (25,STORE). ,
'BEGIN!

1END!,,

GET (25,STORE). ,

OUTARRAY (1, A)
'END!'
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APPENDIX 1. RELATION BETWEEN 0S/360 ALGOL and ALGOL 60

In the following the restrictions of the System/360 Operating System ALGOL
language with regard to ALGOL 60 as defined in the Revised Report on ALGOL
60 [1] are listed, The definitons are in terms of the ALGOL 60 report [1]

1. The own concept is not implemented:

| 2.3. Delete from definition of <declarator>: "own'.
5. Delete first two sentences of fourth paragraph.
5.1.1, Delete definition of <local or own type>:

replace definition of <type declaration> by:

"<type declaration> ::= <type> <type list>".

Delete "own" in second example,

Delete last sentence.

Replace in definition of <array declaration> ' <local or
own type>""by''<type>",

Delete second example.

Delete this paragraph.

oo 9
A

o= H
— s

.
N o

.
[0 %}

5
5.

2, Integer labels are not allowed

Delete from definition of <label> :"<unsigned integer>'.

.5.
.5, Delete this paragraph.

3.5.1.

3 5.

3. Complete specification parts and equivalence of types between corresponding
formal and actual parameters called by name are required.

5,4.5, Replace third sentence by:
"Specifications of all formal parameters if any must be
supplied",

4.7.5.5, Replace by:

"Kind and type of actual parameters must be the same as those
of the corresponding formal parameters, if called by name".

4. Only one case of letters is provided for.
2.1, Delete from definition of <letter>:
"a !l 1z,
Delete'restricted, or ' in the first sentence.
5. Identifiers will be differentiated only by up to six leading characters.
2.4.3. Replace "They may be chosen freely" by:
""Identifiers may be chosen freely; but there is no effective

distinction between two different identifiers the first six
basic symbols of which are common'',
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The type of an arithmetic expression will be determined in dubious cases
to be "real".

3.3.4. Replace the words "the following rules' of the last sentence
by
"a set of rules., However, if the type of an arithmetic
expression according to the rules cannot be determined
without evaluating an expression or ascertaining the type
or value of an actual parameter, it is real. These rules are :",

A "goto''-statement involving an undefined switch designator need not have the
effect of a dummy statement,

4.3.5. Replace "equivalent to a dummy statement' by "undefined".

The declarator 'CODE! has been added to the language,

2.3. Add '"CODE! to the list of declarators.
5.4.1, Substitute 'CODE! for <code>,
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APPENDIX 2.

ALGOL symbol
(as defined in [1]

REPRESENTATION OF ALGOL 60 SYMBOLS IN THE

48 AND 59 CHARACTER SETS.

48 character set

59 character set
(additional represen-
tations)

tep
© N

X ( multiplication sign)
/

dJ><up w VIVIIA A

, (comma)
. (decimal point)
1o (scale factor)

+ o
©

*

/

v/v

'"POWER' or **
'LESS!
'NOTGREATER!
'EQUAL' or =
'NOT LESS!
'GREATER!
'NOT EQUAL!
'"EQUIV!
'IMPL!

'OR!

'AND!

'NOT!

' (apostrophe)

/

h)

'('

l)!
blank

A
1

JVV
"

]

g —

.o

All other basic symbols which are represented in the ALGOL report by under-
lining or by boldface type as a word are punched for the System /360 Operating
System ALGOL compiler as the word enclosed in apostrophes, e.g. 'TRUE',

'FALSE', 'GOTO', 'IF' and so on,



APPENDIX 3. EXAMPLES
The first two examples are complex procedure declarations. They might

be separately translated and used within different ALGOL programs in

the form of code procedures (cf. 5.4.6.). The third example demonstrates

a program using the input/output procedures described in section 6. The further
examples are possible declarations of the input/output procedures OUTREAL,
ININTEGER., OUTINTEGER, INBOOLEAN, OUTBOOLEAN, OUTSTRING,
reducing the definitions of these procedures to those of the procedures INSYMBOL,
OUTSYMBOL, INREAL, SYSACT (cf., however, 6.1.2.).
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Example 1.

'"PROCEDURE'EULER(FCT, SUM, EPS, TIM)., 'VALUE'EPS, TIM.,
'INTEGER' TIM., 'REAL' 'PROCEDURE' FCT ., 'REAL' SUM, EPS.,
'COMMENT' EULER COMPUTES THE SUM OF FCT (I) FOR I
FROM ZERO UP TO INFINITY BY MEANS OF A SUITABLY
REFINED EULER TRANSFORMATION. THE SUMMATION IS
STOPPED AS SOON AS TIM TIMES IN SUCCESSION THE ABSOLUTE
VALUE OF THE TERMS OF THE TRANSFORMED SERIES IS
FOUND TO BE LESS THAN EPS. HENCE ONE SHOULD PROVIDE
A FUNCTION FCT WITH ONE INTEGER ARGUMENT, AN UPPER
BOUND EPS, AND AN INTEGER TIM. THE OUTPUT IS THE SUM SUM.
EULER IS PARTICULARLY EFFICIENT IN THE CASE OF A SLOWLY
CONVERGENT OR DIVERGENT ALTERNATING SERIES.,
'BEGIN"'INTEGER' L K, N, T., 'ARRAY' M(/0..15/.,
'REAL' MN, MP, DS.,
1.=N,=T.=0.,M(/0/). =FCT(0)., SUM.=M(/0/) /2.,
NEXTTERM. . I.=I+1, ,MN,=FCT(1).,
'FOR' K.=0'STEP'I'UNTIL'N'DO!
'BEGIN' MP. =(MN+M(/K/) /2., M(/K/).=MN.,,
MN, =MP'END'MEANS., ,

'TF' (ABS(MN)' LESS' ABS (M(/N/))'AND'(N' LESS'15)! THEN!
'BEGIN'DS, =MN/2., N, =N+1.,
M(/N/).= MN'END' ACCEPT
'ELSE' DS.=MN.,
SUM. =SUM+DS.,
'IF' ABS(DS)! LESS'EPS'THEN'T, =T+I'ELSE!'T. =0, ,
IF'T! LESS'TIM! THEN'"' GOTO'NEXTTERM
'END'EULER

Example 2.

'"PROCEDURE'RK(X, Y, N, FKT, EPS, ETA, XE, YE, F]).,

'VALUE'X, Y., 'INTEGER'N. , 'BOOLEAN'FI,

'REAL'X, EPS, ETA, XE., 'ARRAY'Y, YE., '"PROCEDURE' FKT.,
'COMMENT ' RKINTEGRATES THE SYSTEM Y(/K/)=
F(/K/)(X,Y1,Y2,,YN) (K=1, 2,,N) OF DIFFERENTIAL

EQUATIONS WITH THE METHOD OF RUNGE-KUTTA WITH
AUTOMATIC SEARCH FOR APPROPRIATE LENGTH OF INTEGRATION
STEP. PARAMETERS ARE.. THE INITIAL VALUES X AND
Y(/K/) FOR X AND THE UNKNOWN FUNCTIONS Y(/KA (X).

THE ORDER N OF THE SYSTEM. THE PROCEDURE FKT (X,

Y, N, Z) WHICH REPRESENTS THE SYSTEM TO BE INTEGRATED.



I.E. THE SET OF FUNCTIONS F (/K/). THE TOLERANCE
VALUESEPS AND ETA WHICH GOVERN THE ACCURACY
OF THE NUMERICAL INTEGRATION. THE END OF THE
INTEGRATION INTERVAL XE. THE OUTPUT PARAMETER
YE WHICH REPRESENTS THE SOLUTION AT X=XE, THE
BOOLEAN VARIABLE FI, WHICH MUST ALWAYS BE GIVEN
THE VALUE 'TRUE' FOR AN ISOLATED OR FIRST ENTRY
INTO RK. IF HOWEVER THE FUNCTIONS Y MUST BE
AVAILABLE AT SEVERAL MESH POINTS X(/0/), X(/1/,
++»,X(/N/), THEN THE PROCEDURE MUST BE CALLED
REPEATEDLY (WITH X=X(/K/), XE=X(/K+1/), FOR
K=0,1,,,N-1) AND THEN THE LATER CALLS MAY

OCCUR WITH FI='FALSE' WHICH SAVES COMPUTING TIME.
THE INPUT PARAMETERS OF FKT MUST BE X, Y, N.

THE OUTPUT PARAMETER Z REPRESENTS THE SET OF
DERIVATIVES Z(/KA=F(/K/ (X, Y(/1A.Y(/2/),,,
Y(/NA)FOR X AND THE ACTUAL Y'S. A PROCEDURE
COMP ENTERS AS A NONLOCAL IDENTIFIER. THE NON-
LOCAL IDENTIFIERS S AND HS ARE ASSUMED TO BE
DECLARED 'REAL' IN A BLOCK EMBRACING ALL CALLS
OF RK.,

'BEGIN'
'ARRAY'Z, YI, Y2, Y3 (/..NA., 'REAL'X], X2, X3, H.,
'BOOLEAN' OUT., 'INTEGER' K, J.,

'PROCEDURE'RKIST (X, Y, H, XE, YE)., 'REAL' X, H, XE.,
'ARRAY'Y , YE.,

'"COMMENT!. .RK1ST INTEGRATES ONE SINGLE RUNGE-
KUTTA WITH INITIAL VALUES X, Y (/K/) WHICH YIELDS
THE OUTPUT PARAMETERS XE=X+H AND YE (/K/), THE
LATTER BEING THE SOLUTION AT XE. IMPORTANT ..
THE PARAMETERS N, FKT, Z ENTER RKIST AS NONLOCAL
ENTITIES., '

'BEGIN'
'ARRAY' W (/1..N/), A(/1..5/)., 'INTEGER' K, J.,
A1) . =A(/2/).=A(/5/).=H/2., A(/3/).=A(/4/).=H.,
XE.=X.,
'FOR'K. =I'STEP'I'UNTIL'N'DO'YE(/K/) . =W(/KA.=Y(/KA.,
'FOR'J. =I'STEP'I'UNTIL'4'DO'
'BEGIN!

FKT(XE,W, N, 7).,

XE,=X+A(/IA.,

'FOR'K. =I'STEP'I'UNTIL'N'DO!
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1BEGIN!
| W(/K/). =Y(/K/VAYINFZUKN.
YE(/K/). =YE(/K/)+A(/3+1/\¥Z(/K/)/3
TEND'K
'END'J

'END'RKIST.,

BEGIN OF PROGRAM. .
'TF'FI'THEN"" BEGIN'H, =XE-X., S.=0'END!

| 'ELSE'H, =HS.,
OUT.='FALSE'.,

AA, . 'TFY(X+2. 01*H-XE'GREATER!'0)' EQUIV!'(H'GREATER'0)' THEN'
'BEGIN'HS. =H., OUT.='TRUE',, H. =(XE-X) /2
'END'IF.,
RK1ST (X, Y,2*H,X1,Yl).,

BB. .RKIST (X, Y, H,X2,Y2)., RKIST (X2, Y2, H, X3,Y3).,
'FOR'K.=I'STEP'I'UNTIL'N'DO!

'"IF'COMP(YI(/K/, Y3(/K/A, ETA)'GREATER'EPS'THEN!
rGOTO'CC.,

'"COMMENT'..COMP(A, B, C) IS A FUNCTION
DESIGNATOR, THE VALUE OF WHICH IS THE
ABSOLUTE VALUE OF THE DIFFERENCE OF THE
MANTISSAE OF A AND B, AFTER THE EXPONENTS
OF THESE QUANTITIES HAVE BEEN MADE EQUAL TO
THE LARGEST OF THE EXPONENTS OF THE
ORIGINALLY GIVEN PARAMETERS A, B, C.,
X, =X3.,'IFOUT'THEN"'GOTO'DD.,
'FOR'K. =I'STEP'I'UNTIL'N'DO'Y(/K/) . =Y3(/K/.,
'IF'S'EQUAL'S'THEN"BEGIN'S, =0. , H, =2*H'END'IF.,
S.=S+l., '"GOTO'AA.,

CC..H.=0.5*¥H., OUT.='"FALSE'., X1.=X2.,
'"FOR'K. =I'STEP'I'UNTIL'N'DO' YI(/KA.=Y2(/KA.,
'GOTO'BB.,

DD..'FOR'K. =I'STEP'I'UNTIL'N'DO'YE(/K/). =Y 3(/K/)
'END'RK
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Example 3.

'BEGIN!

'COMMENT' THIS PROGRAM GENERATES THE FIRSTTWENTY LINES OF
PASCALS TRIANGLE AND WRITES THEM TO A DATASET DENOTED BY THE
DATASETNUMBER 1.,

'"INTEGER' L, K, N, I, M, POWERTEN.,
'INTEGER' 'ARRAY' A(/0..19/).,
'BOOLEAN! C.,
SYSACT (1,8,62)., SYSACT (1,6,120).,
SYSACT (1,12,1)., SYSACT (1,2,40).,
OUTSTRING (1, '(' PASCALSbTRIANGLE!")").,
'"FOR'L. =0'STEP'I'UNTIL'19' DO’
'BEGIN!
SYSACT (1,14,2)., SYSACT (1,2,58-3¥L).,
A(/LA.=.,
'"FOR'K. =L-1'STEP'-1'UNTIL'1' DO’
A(/KA . =A(/K-IN+A(/KA. ,
'FOR'K, =0'STEP'I' UNTIL! L' DO!
'BEGIN'
C.='TRUE'.,
M.=A(/KA.,
'FOR',=5'STEP!-1'UNITL'0'DO!
'BEGIN!
POWERTEN,=10'"POWER!I. ,
N.=M'/'POWERTEN.,
M.=M-N*POWERTEN.,
'IF'N'EQUAL!0'THEN !
'"BEGIN'
'IF'C'THEN' OUTSYMBOL (1, '("bh!, 1)
'ELSE' OUTSYMBOL (1, '(*0n', 1.,
'END!
'ELSE!
'"BEGIN'
C.='FALSE'.,
OUTSYMBOL(], '('123456789")', N).,
'END!
'"END!
'END'!
'END!
'END !
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Example 4.

'PROCEDURE' OUTREAL (DSN, SOURCE).,
'"VALUE' DSN, SOURCE.,
'INTEGER! DSN., 'REAL' SOURCE.,
'BEGIN"INTEGER!' L, N, R, P, K, EXP.,
SYSACT (DSN, 12,1)., SYSACT (DSN, L, R).,
SYSACT (DSN, 5, P)., SYSACT (DSN, 9,K).,
'IF' P-R+1' LESS' 22! THEN'"' BEGIN'SYSACT (DSN, 14, 1), R.=I'END'.,
'TF'SOURCE'EQUAL'0'THEN'' BEGIN'"' FOR'L, =I'STEP' ' UNTIL'22'DO"
OUTSYMBOIL(DSN, '('b0bbbbbbbbbbbbbbbbbbbb)!, 1). ,
'GOTO' END
'END'.,
OUTSYMBOL(DSN, '(*+-")!, 'IF!' SOURCE!'GREATER'0'THEN'I'ELSE'2).,
SOURCE.=ABS(SOURCE).,
EXP. =0.,
'"FOR'L, =l'WHILE'SOURCE'NOT LESS'10'DO!
'BEGIN'SOURCE.=SOURCE/10., EXP.=EXP+l 'END!.,
'FOR!' 1. =I'WHILE' SOURCE 'LESS'l'DO!
'BEGIN' SOURCE.=SOURCE*10, , EXP,=EXP-1 'END!'.,
N.=ENTIER (SOURCE).,
SOURCE. =10%*(SOURCE-N).,
OUTSYMBOL(DSN, '('123456789")', N).,
OUTSYMBOL(DSN, (!, 1, 1).,
'FOR'I. =14'STEP'-1'UNTIL! 0' DO’
'BEGIN'N. =ENTIER(SOURCE).,
SOURCE. =10*(SOURCE-N).,
OUTSYMBOL(DSN, (' 0123456789')!, N+1)
'END!.,

OUTSYMBOL (DSN, '(''"), ).,
OUTSYMBOL(DSN, '("+-")!, 'IF'EXP'NOT LESS'0'THEN'I'ELSE'2).,
EXP.=ABS(EXP).,
N.=EXP'/'10.,
EXP. =EXP-N*10.,
OUTSYMBOL(DSN, '(10123456789" ', N+1). ,
OUTSYMBOL(DSN, ' ('0123456789')', EXP+]).,
| END..'FOR!'IL =R+221STEP'I'UNTIL'R+21+K ' DO
'"IF'. It NOT GREATER'P'THEN'OUTSYMBOL(DSN, '('b")!, 1)
'END'OUTREAL. ,
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Txample 5.

"PROCEDURE'ININTEGER(DSN, DESTINATION). ,
'VALUE'DSN.,
'"INTEGER'DSN, DESTINATION.,
'BEGIN""REAL'R.,
INREAL(DSN, R).,
DESTINATION. =R
'END'ININTEGER. ,

Example 6.

'"PROCEDURE'OUTINTEGER(DSN, SOURCE).,
'VALUE'DSN, SOURCE.,
'INTEGER'DSN, SOURCE, ,
'BEGIN''INTEGER! I,N,K, P,R, POWERTEN., '"BOOLEAN'SIGN, STARTED. ,
SYSACT (DSN, 12, 1).,
SYSACT(DSN, 5, P). , SYSACT(DSN, 1, R). , SYSACT(DSN, 9, K). ,
'[Ft P-R+1' LESS'II' THEN'' BEGIN'SYSACT(DSN, 14, 1)., R. =I'END!. ,
'F'SOURCE'EQUAL'0'THEN!
I'FOR'L, =1'STEP!1'UNTIL'11'DO?
'BEGIN'OUTSYMBOL(DSN, !('bbbbbbbbbb0')!, 1), , 'GOTO' END'END'. ,
SIGN. =SOURCE'GREATER!'0, ,
SOURCE. =ABS(SOURCE).,
STARTED.='FALSE!'.,
'FOR'I. =9'STEP' -1'UNTIL' 0'DO’
'BEGIN' POWERTEN. =10' POWER'I. ,
N,=SOURCE' //POWERTEN,,
SOURCE. =SOURCE-N*POWERTEN. ,
ITF'N'EQUAL'YQ
'"THEN'OUTSYMBOL(DSN,'('0b')!, 'IF'STARTED' THEN'I'E LSE' 2)

'ELSE"BEGIN"'IF"'"NOT'STARTED'THEN"'BEGIN'STARTED, ='TRUE!
., OUTSYMBOL(DSN, '("+-")','"IF 1SIGNTHEN'1
' ELSE'2)'END'.,

OUTSYMBOL(DSN, '('123456789")!, N)
'END!
'END'.,
END. . 'FOR! I. =R+I'STEP''UNTIL' R+10+K' DO!
'IF' I'NOTGREATER'P'THEN'OUTSYMBOL(DSN, '(*b")", 1)
'END' OUTINTEGER. ,
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Example 7.

'"PROCEDURE'INBOOLEAN (DSN,DESTINATION).,
'"VALUE'DSN.,
'INTEGER'DSN., 'BOOLEAN'DESTINATION. ,
'BEGIN"'INTEGER'L, N, M, K, P, R.,
SYSACT(DSN, 12, ).,
SYSACT(DSN, 5, P)., SYSACT(DSN, 9, K).,
Ll .SYSACT(DSN, 1, R).,
M. =0.,
'"FOR'R. =R'STEP'I' UNTIL!' P'DO!
| 'BEGIN!'INSYMBOL (DSN, (') N),,
'IF'N'EQUAL'I' THEN'"'GOTO' L2
'END'.,
'GOTO'LL.,
L2..'IF'R'EQUAL'P'THEN"'GOTO' L. ,
R.=R+l.,
INSYMBOL(DSN, '('TFb')!, N).,
'IF'N'EQUAL'I'THEN!" BEGIN'M. =0. , 'GOTO'TRUE'END!. ,
'IF'N'EQUAL' 2' THEN'"'BEGIN'M. =0., "GOTO 'FALSE'END!. ,
'IF'N'EQUAL'3'THEN'"' BEGIN'M. =M+1. ,
'IF'M' LESS'K' THEN'' GOTO' L2
'END'.,
'GOTO'LL.,
TRUE. .'FOR'L. =I'STEP'l' UNTIL'4' DO’
'BEGIN"'IF'R'EQUAL'P'THEN"' GOTO' L.,
R.=R+l.,
INSYMBOL(DSN, '('RUE'D")', N).,
'"TF'N'EQUAL'5
'"THEN"'BEGIN'M. =M+1., 1. =I-1.,
"F'M'EQUAL'K'THEN'"'GOTO" L1
'END'
'"ELSE'"'BEGIN'M. =0. , :
'IF'N'NOTEQUAL'I' THEN!
TGOTOM"IF'N'EQUAL'4'THEN'L2'ELSE'L1

1END!
'END'.,

DESTINATION. ='TRUE!'.,

'GOTO'END. ,

FALSE..'FOR'L =I'STEP'I'UNTIL'5'DO!
'BEGIN""IF'R'EQUAL'P'THEN'"' GOTO'Ll.,
R.=R+l.,
INSYMBOL(DSN, '(' ALSE'b')!, N).,
'TF'N'EQUAL'6
'THEN""BEGIN'M. =M+l1., I.=I-1.,
'IF'M'EQUAL'K'THEN!"'GOTO' L1
'END!
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'ELSE'"'BEGIN'M. =0.,
'"IF'N'NOTEQUAL'I'THEN'
'GOTO"IF'N'EQUAL'5'THEN'L2'ELSE'L1

'END'
"END' .,
DESTINATION, ='FALSE'.,
END..N.=0.,
'FOR'L =R+'WHILE'N'NOTEQUAL!'l' DO
'BEGIN' I.=I+l.,

INSYMBOL(DSN, '('b")', N).,
'TF'I'EQUAL'P'THEN''GOTO' L3
'END'.,
'TF'T'NOT LESS'R+K'THEN'SYSACT (DSN, 2, J).,
L3..'END'INBCOLEAN.,

Example 8,

'"PROCEDURE'OUTBOOLEAN{DSN, SOURCE). ,
'VALUE'DSN, SOURCE.,
'INTEGER'DSN., 'BOOLEAN'SOURCE.,
'BEGIN "INTEGER'I, P, R, K.,
SYSACT(DSN, 12,1)., SYSACT (DSN, 5, P).,
SYSACT(DSN, 1, R)., SYSACT(DSN, 9, K).,
'IF'P-R+1' LESS'7'THEN"' BEGIN'SYSACT(DSN , 14, )., R.=1'END'.,
'[F1SOURCE!THEN! 'BEGIN! 'FOR 'L, =] 'STEP "1 'UNTIL!7!'DO
OUTSYMBOI(DSN,
("TRUE'™)', 1)
'END'
'ELSE"'FOR'L =I'STEP'I'UNTIL'7'DO'
OUTSYMBOL(DSN, ("' FALSE'™)", J).,
'FOR! 1, =R+7'STEP' ' UNTIL'R+6+K'DO!
'"IF'T 'NOTGREATER' P'THEN'OUTSYMBOL(DSN, '('b")!, 1)
'"END'OUTBOOLEAN. ,

Example 9.

'"PROCEDURE'OUTSTRING(DSN, SOURCE).,
'VALUE'DSN.,
'INTEGER'DSN. , 'STRING'SOURCE.,
'BEGIN''INTEGER'IL.,
'FOR'L =1'STEP'1'"UNTIL' LENGTH(SOURCE) ' DO!
OUTSYMBOIL(DSN, SOURCE, 1)
'END'OUTSTRING.,
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PREFACE

This publication is based on:

1. the "Revised Report on the Algorithmic language ALGOL 60",
published originally in the Communications of the Association
for Computing Machinery, volume 6 (1963), page 1, in the
Computer Journal, volume 5, number 4 (1963), page 349; and
in the Numerische Mathematik, volume 4 (1963), page 420,
(some comments in the paper "A list of the remaining trouble
spots in ALGOL 60" by D. E. Knuth, published in the ALGOL
Bulletin 19 (1965), page 29, were taken into consideration).

2. the "Report on Input-Output Procedures for ALGOL 60", published
originally in the Communications of the Association for Computing
Machinery, volume 7 (1964), page 628; in the ALGOL Bulletin ,
number 16, page 9; and in the Numerische Mathematik, volume 6
(1964), page 459.

Additional information on using the System/360 Operating System
ALGOL compiler is given in IBM System/360 Operating System:
ALGOL Programmer’s Guide, (Form C33-4000)

Second Edition (April 1967)

This publication is a major revision of C28-6615-0, Significant changes or
additions to the specifications contained in this publicaticn will be reported
in subsequent revisions or Technical Newsletters.

Requests for copies of IBM publications should be made to your IBM
representative or to the IBM branch office serving your locality.

A form is provided at the back of this publication for reader's comments.
If the form has been removed, comments may be addressed to IBM Corpora-
tion, Department 813, 112 East Post Road, White Plains, N.Y. 10601, or
IBM Nordic Laboratory, Technical Communications, Vesslevigen 3,
Lidingo, Sweden.

® International Business Machines Corporation, 1966, 1967



The example chosen demonstrates that a metalinguistic formula does not define any
meaning of a metalinguistic variable. In order to facilitate the study, however, the
symbols used for distinguishing the metalinguistic variables (i. e. the sequences
of characters appearing within the brackets < > as ab in the above example) have
been chosen to be words describing approximately the nature of the corresponding
variable. Where words which have appeared in this manner are used elsewhere

in the text they will refer to the corresponding syntactic definition, In additon,
some formulae have been given in more than one place. Within syntactic
descriptions the following definition will sometimes be used:

<empty> 1=

(i. e. no symbol)
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2. BASIC SYMBOLS, IDENTIFIERS, NUMBERS, and STRINGS.
BASIC CONCEPTS

The hardware representation of the language is built up from the following basic
symbols:

<basic symbol> ::= <letter> ! <digit> ! <logical value> ! «<delimiter>

2.1, Letters

<letter> = A!B!C!D!E!F!IG!'H!T!IJ!IK!ILIMIN!O!P!Q!R!
S!IT!IU!IVIWIX!IY!Z

Letters do not have individual meaning. They are used to form identifiers and strings
(c f. sections 2.4. and 2.86.).

2.2.1. Digits
<digit>:¢=01112131415161718!9

Digits are used to form numbers, identifiers, and strings.

2.2.2, Logical Values

<logical value> ::= 'TRUE' ! 'FALSE'

The logical values have a fixed obvious meaning.

2.3. Delimiters
<delimiter> :: = <operator> ! <separator> ! <bracket>! <declarator>!
<specificator>
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<operator> :: = <arithmetic operator> ! <relational operator> !
<logical operator> ! <sequential operator>

<arithmetic operator> :: =+ | - ' 1 YARVAR 'POWER"

<relational operator> :: = 'LESS' ! 'NOTGREATER'! 'EQUAL' ! 'NOTLESS' !
'GREATER' ! 'NOT EQUAL'

<logical operator> :: = 'EQUIV' ! 'IMPL' ! 'OR' ! 'AND' ! 'NOT"

<sequential operator> :: ='GOTO' ! 'IF' ! 'THEN' ! 'ELSE' ! '"TOR' ! 'DO’

<separator> =, !, tt 1 . 1, 1 ,=1!'STEP' | '"UNTIL' ! ' WHILE' ! 'COMMENT!

<bracket>::= (1) ! (/! /) !'( I ! 'BEGIN' ! '"END'

<declarator> :: = 'BOOLEAN' ! 'INTEGER' ! 'REAL' | 'ARRAY' ! 'SWITCH'!
'"PROCEDURE' ! 'CODE!

<specificator> :: = 'STRING' ! 'LABEL' ! 'VALUE'

Delimiters have a fixed meaning which for the most part is obvious or else will be
given at the appropriate place in the sequel.

Typographical features such as blank space between characters outside of strings
( cf.2.6.) or change to a new line have no significance for the representation of the
numerical process itself (e.g., "TRUE' and 'bTbRbUbED' denote the same thing,
hereby b denoting a blank space).

For the purpose of including text among the symbols of a program the following
"comment' conventions hold:

The sequence of symbols: | is equivalent to:

~.,'COMMENT"'<any sequence not containing.,> ., .
'BEGIN' 'COMMENT" <any sequence not containing., > ., 'BEGIN'
'END' <any sequence not containing 'END' or ., or 'ELSE'>|'END'

Equivalence is here meant that any of the three structures shown in the left-hand
column may be replaced, in any occurrence outside of strings, by the basic symbol
shown on the same line in the right-hand column without any effect on the action of the
program. It is further understood that the comment structure encountered first in the
text when reading from left to right has precedence in being replaced over later
structures contained in the sequence. -

11
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Note: The sequence of symbols constituting the text of the comment may consist of
any available symbols and is not restricted to only the basic symbols described
above (¢ f. symbols allowed in strings, section 2.6.3.). Blank spaces interspersed
in the delimiting basic symbol ., or 'END! or 'ELSE!' are ignored: e. g., the
sequence . b, as well as the sequence ., is considered a delimiting basic symbol.

Example

The sequence

., "COMMENT'bTHEbLASTbSTATEMENTbISbEXECUTEDbBONLY, b
IFbANDERRORbOCCURS!b. b, b END'OFbINNERbLOOP'END'OFb
OUTERbLLOOP.,

is equivalent to the sequence

.,'END' '"END'.,

2.4 Identifiers

2.4.1. Syntax
<identifier> :: = <letter> ! <identifier> <letter> ! <identifier> <digit>
2.4.2 Examples

Q
SOUP
V17T A
A34KTbMNS
MARILYN

The following examples demonstrate sequences of symbols that are not correct
identifiers:

1A (starting digit)
A.L.ROBERTS (. not allowed)
INPUT/OUTPUT (/ not allowed)
NON-STOP (- not allowed)

2.4.3 Semantics

Identifiers have no inherent meaning but serve for the identification of simple
variables, arrays, labels, switches, and procedures. They may be chosen freely;
but there is no effective distinction between two different identifiers, when the
first six basic symbols are common,
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1. In the PARM parameter of the job step ALGOL,
the option DECK would be used instead of the
default option NODECK (assuming that the stan-
dard default NODECK was not changed at sys-
tem generation), Over-riding this option will
not affect the other default options assumed
for this parameter.

2. In the job step LKED, the option XRET is spec-
ified for the PARM parameter. Since the op-
tions specified in the cataloged procedure were
XREF, LIST and LET, this statement has the
effect of deleting the options LIST and LET
since they were not default options,

3. In the job step GO, the COND parameter code
is changed from 5, as it appears in the cata-
loged procedure, to 3. In this example, the
code 3 causes the job step GO to be bypassed
if a warning message is generated during the
job step ALGOL, Note that although the other
options (LT and ALGOL) are not to be altered,
the entire parameter being modified must be
respecified,

If "procstep' is not specified when over-
riding a multi-step cataloged procedure, the
operating system makes the following assump-
tions:

® COND, ACCT and REGION parameters apply
to all procedure job steps.

e A PARM parameter applies to the first pro-
cedure job step and any options already spec-
ified in the PARM parameters for the remain-
ing procedure job steps are cancelled.

® A TIME parameter specifies the computing
time for the entire job and any options already
specified in the TIME parameters for individ-
ual procedure job steps are cancelled.

Over-riding DD Statements

An additional DD statement is used in the invoking
sequence for each DD statement in the cataloged
procedure that is to be over-ridden. The following
format is used:

//procstep. ddname DD parameter-list
where:

"procstep' is the procedure job step containing

the DD statement to be over-ridden: either ALGOL,

LKED or GO. If "procstep' is omitted then the
first procedure job step is assumed.

""ddname' is the name of the DD statement to be
over-ridden.

"'parameter-list" is the list of parameters that are
being added or changed. In both cases the whole
parameter must be specified. Unchanged param-
eters in the original statement need not be spec-
ified, For example, the statement:

//ALGOL,SYSLIN DD SPACE=(400,(80,10))

will change the SPACE parameter of the SYSLIN
DD statement in the ALGOL job step so that space
will be allocated for 80 physical records instead
of 40,

DD statements that are used to over-ride other
DD statements in the cataloged procedures must
be placed immediately after the EXEC statement
invoking the cataloged procedure, and must be in
the same order as their corresponding DD state -
ments in the cataloged procedures.

Adding DD Statements

Complete, new DD statements that are to be added’
to the cataloged procedure use the same format

as over-riding DD statements. The '""ddname"
specified must not exist in the job step specified
by '"procstep'. These new DD statements must
follow immediately after the over-riding DD state-~
ments which apply to the same procedure job step.

USER-WRITTEN PROCEDURES

The information required by the programmer to
write his own job control procedures is given in
the following text, and in Appendix E. Cataloging
user-written procedures, or permanently modi-
fying the IBM -supplied cataloged procedures, is
accomplished using the IEBUPDTE utility program,
described in IBM System/860 Operating System:
Utilities, The statements required in user-written
procedures are:

¢ An EXEC statement to invoke the program,

® DD statements to define the data sets used by
the program.

Compilation
Invoking Statement
The ALGOL compiler consists of ten load modules

contained in the link library, SYS1, LINKLIB, of
the operating system. The compiler is activated

Source Program Handling 13



by invoking its first load module, named ALGOL,
which then internally invokes the other load mod-
ules of the compiler,

The usual method of invoking the compiler is
by means of an EXEC statement of the form:

//stepname EXEC PGM=ALGOL

where "stepname'" is the name assigned to the job
step (optional).

Other EXEC statement parameters may be in-
cluded if required (see Appendix E).

(A method of dynamically invoking the compiler
within a job step, by means of the CALL, LINK,
XCTL or ATTACH macro-instructions, is described
in Section 4.)

Data Sets Used

The data sets used in the compilation process are
illustrated in Figure 4, and described in Figure 5.
These data sets must be specified by the program-
mer with suitable DD statements.,

Blocksize DCB information may be specified
by the user for SYSIN, SYSLIN, SYSPRINT and
SYSPUNCH. The maximum blocking factor de-
pends on the main storage size available (see
Figure 6). Record length is fixed at 80 bytes for
SYSIN, SYSLIN and SYSPUNCH, and 91 bytes for
SYSPRINT,

SYSIN
Source
Intermediate Work Program
SYsuTi
SYSPRINT &
SYSABEND
Information
SYSUT2 COMPILER Listings
SYSUT3
Object
Module
Object (optional)
Module SYSPUNCH

(optional)

SYSLIN

Figure 4. Flowchart showing data sets used by
the compiler,

The space required for the compiler data sets
depends on the size and structure of the source
program, however it can be assumed that only in
rare cases will the object module exceed four
times the source program and usually much less
will be required.
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P Standard Devices
urpose ddname required
For ALGOL source SYSIN Card reader®
program
For object module to SYSLIN Direct access or

be used by linkage editor magnetic tape

For compilation listings | SYSPRINT Printer¥*

For object module SYSPUNCH Card punch#*
(copied from SYSLIN)

For the control SYSABEND Printers
program dump

For intermediate SYSUT1 Direct access or
compiler working magnetic tape
For intermediate BYSUT2 Direct access or
compiler working magnetic tape
For intermediate 5YSUT3 Direct access

compiler working

* Some form of intermediate storage, such as magnetic tape,
may be used to reduce I/0O delay for the central proces-
sing unit,

Figure 5. Data gets used by the ALGOL compiler,

The primary quantity specified in the SPACE
parameter of the DD statemernts for SYSUT1,
SYSUT2 and SYSUT3 must be large enough to
contain the entire data set. The use of a secon-
dary quantity for any of these data gets will
increase the need for main storage by 40%. The
following estimates can be used to allocate space
on a 2311 direct access device:

SYSUT1 - 1track per 100 source cards
SYSUT2 - 1track per 100 source cards
SYSUT3 - 1 track per 200 source cards.

SYSABEND is used for control program list-
ings (see Section 3).

Processing of all data sets by the compiler is
independent of the I/O device used except for the

intermediate work data sets, These require mag-
netic tape or direct access devices.

Linkage Editing
Invoking Statement

The linkage editor is usually invoked with an
EXEC statement of the form:

//stepname EXEC PGM=IEWL



where ""stepname' is the name assigned to the job
step (optional),

Other EXEC statement parameters may be in-
cluded if required (see Appendix E), IEWL spec-
ifies the highest-level linkage editor in the instal-
lation’s operating system,

(A method of dynamically invoking the linkage
editor within a job step, by means of the CALL,
LINK, XCTL or ATTACH instructions, is described
in Section 4.)

Main storage size Maximum blocking factor

in bytes at which

changes occur SYSIN SYSPRINT SYSLIN SYSPUNCH
45056 (44K) 5 5 5 1
51200 (50K) 5 5 5 5
59392 (58K) 5 5 5 5
67584 (66K) 5 5 5 5
77824 (T6K) 5 5 5 5
90112 (88K) 20 20 40 20
104448 (102K) 20 20 40 20
120832 (118K) 20 20 40 20
139264 (136K) 20 20 40 20
159744 (156K) 20 20 40 20
184320 (180K) 40 40 40 40
212992 (208K) 40 40 40 40

Figure 6. Effect on compiler data sets if more
than 44K bytes of main storage is available,
The capacity of internal tables in the compiler
is increased at each of the main storage sizes
listed in this table, allowing, for example, a
larger number of identifiers to be included in
the source program, Therefore to get optimum
performance, the user is recommended to use
this list when specifying main storage size
available to the compiler.

Data Sets Used

The data sets used by the linkage editor (see Fig-
ures 7 and 8) must be defined by the programmer
with suitable DD statements.

Blocksize DCB information may be specified
by the user for SYSLIN and SYSPRINT if the F
level linkage editor is being used. Maximum
blocking factor is 5 when 44K bytes of main stor-
age size is available, and 40 when 88K bytes is
available. Record length is fixed at 80 bytes for
SYSLIN and 121 bytes for SYSPRINT,

SYSLIN

Object
Module
SysLIB
AtGOL
u
o SYSPRINT &
SYSABEND
LINKAGE :-r!formclﬂon
istings
EDITOR
SYSUT1
Intermedi~
ate Work
Load
Module
SYSLMOD

Figure 7, Flowchart showing data sets used by
the linkage editor,

SYSABEND is used for control program list-
ings (see Section 3).

Load Module Execution

Invoking Statement

The usual method of invoking the load module gen-
erated by the linkage editor is with an EXEC state-
ment of the form:

//stepname EXEC PGM=member-name

Standard Devices

Purpose ddname used
For object module SYSLIN Direct access or
input magnetic tape
For load module SYSLMOD Direct access
output, stored as a
member of a parti-
tioned data set
For ALGOL library, | SYSLIB Direct access
SYS1, ALGLIB., A
partitioned data set
containing routines
in load module form
For linkage editing SYSPRINT Printer¥*
listings
For intermediate SYSUT1 Direct access or
linkage editor magnetic tape
working
For the control SYSABEND | Printer#*
program dump
* Some form of intermediate storage, such as magnetic

tape, may be used to reduce output delay for the cen-

tral processing unit,

Figure 8. Data sets used by the linkage editor.

Source Program Handling 15
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where "'stepname' is the name assigned to the job
step (optional),

"member-name' indicates the name of the parti-
tioned data set member which contains the load

module. This name is specified by the programmer

in the SYSLMOD DD statement for the linkage edi-
tor., Other EXEC statement parameters may be
included if required (see Appendix E).

(A method of dynamically invoking the load mod-
ule within a job step, by means of the CALL, LINK,
XCTL or ATTACH macro-instructions is described
in Section 4.)

Data Sets Used

Up to 16 data sets for use at execution time may
be specified by the programmer in the ALGOL
source program by using the appropriate data set
number. The numbers used and the corresponding
names of their DD statements are listed below.

Data set number Corresponding
used in ALGOL ddname
source program
0 SYSIN
1 ALGLDDO1
2 ALGLDDO2
3 ALGLDDO03
4 ALGLDD04
5 ALGLDDO5
6 ALGLDDO06
7 ALGLDDO7
8 ALGLDDO08
9 ALGLDDO09
10 ALGLDD10
11 ALGLDD11
12 ALGLDD12
13 ALGLDD13
14 ALGLDD14
15 ALGLDD15

Any reference to a data set number by an I/0O
procedure within an ALGOL source program is
translated into a reference to a data control block
using the corresponding ddname. It is the respon-
sibility of the programmer to supply the DD state-
ments which correspond to the data set numbers
used in the ALGOL source program,

The execution time data sets are illustrated
in Figure 9 and described in Figure 10, For
ALGLDDO2 to ALGLDD15, case 1 in the column
showing device used, applies if the source pro-
gram contains any of the following:
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® A backward repositioning specification by the
procedures SYSACT4 or SYSACT13 for this
data set.

® Both input and output procedure statements
for this data set.

® Procedure statements which prevent the com-
piler from recognizing whether either of these
applies; for example, if the data set number
or SYSACT function number is not an integer
constant or if a precompiled procedure is used.

If the source program has already been com-
piled and linkage edited in a previous job, then
the data set on which it has been stored (in load
module form) must be concatenated to SYS1, LINKLIB
Data sets containing precompiled procedures called
by the source program (see Section 4) must also be
concatenated to SYS1, LINKLIB,

If the programmer specifies a TRACE, TRBEG
or TREND option in the EXEC statement of the
execution job step, the semicolon count (see Sec-
tion 3) is stored intermediately on a data set with
the ddname SYSUT1, The programmer must sup-
ply a corresponding DD statement if he uses this
option. The semicolon count is converted to ex-
ternal form and transferred to the SYSPRINT data
set as soon as the execution ends either by reach-
ing the logical end of the source program or due
to an error,

The space required for the semicolon count is:

For the main heading 6 bytes

For each semicolon 2 bytes
For each call of a
precompiled procedure 12 bytes

For each physical
record on SYSUT1 4 - 6 bytes
System/360 ALGOL permits data to be tempo-
rarily stored on and retrieved from external de-
vices without conversion, using the ALGOL I/0O
procedures PUT and GET, If the programmer
uses this facility in his source program, then he
must supply a DD statement with the ddname
SYSUT2. The device specified by this statement
for storing such intermediate data should be a
direct access device to guarantee reasonable per-
formance, though programming is performed in-
dependently between magnetic tape and direct ac~
cess devices. All data passed by a single PUT is



SECTION 4: PROGRAMMING CONSIDERATIONS

CAPACITY LIMITATIONS For each switch declaration 2

In addition to those given in IBM System/360 For each procedure declaration 2
Operating System: ALGOL Language, the follow-
ing restrictions must be observed when writing
an ALGOL source program:

For each procedure activation
(including function designators) 1

Number of blocks and
procedure declarations
(NPB)

Number of for statements

Number of identifiers de-~
clared or specified in one
block or procedure, T is
at most twice the number
of for statements occur-
ring in that block

Length of letter string
serving as parameter
delimiter

Length of label identifer

Length of source
program

Number of semicolons in
the whole program

Number of nested blocks,
compound statements, for
statements and procedure
declarations

Number of labels declared

or additionally generated
by the compiler

<255

<255

<179-F for type
procedures
s180-~F otherwise

<1024 letters when main
storage size available is
less than 50K, <2000
letters otherwise

<1024 characters

when main storage size
available is less than
50K, <2000 characters
otherwise

<255K

<65535

<999

<1024

The compiler generates the following

additional labels:

For each THEN" and each ‘ELSE” 1

at most L + 3
where L is the
number of for
list elements

For each for statement

Length of constant

pool <(256 - NPB) x 4096 bytes

The requirements of components within the pool
are

Integer constant 4 bytes
Real constant
(SHORT) 4 bytes
Real constant
(LONG) 8 bytes

2 + number of
symbols of open
string between
the outermost
string quotes

String (in bytes)

The constant pool is divided into blocks of 4096
bytes each, The first block contains the integer
constants 0 to 15 (64 bytes), All strings together
are restricted to fill not more than the rest of

this block (4096 - 64 - 28 bytes, where S =

number of strings).

No constant occurring more than once in the source
program is stored twice in the same block; how#ver,
it may possibly be stored more than once in differ-
ent blocks. Up to seven bytes may be left unused,

Length of data storage area
for each block or procedure

declaration <4096 bytes

Number of blank spaces
serving as delimiters on

I/0 data sets <255
Number of records in a
data set =32760

Programming Considerations 25
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Number of records per
section <255

Number of entries in the
Note Table <127

(The Note Table stores information to retrieve
records which may be required again later, An
entry for a record is made each time the ALGOL I/0
procedures PUT and SYSACT13 are executed, and
each time an input operation, with backward repo-
sitioning, follows an output operation on the same
data set.)

Identification number (N)used

by PUT or GET 0<N<65535

INVOKING A PROGRAM WITHIN A JOB STEP

Any one of the four macro-instructions, CALL,
LINK, XCTL or ATTACH, may be used to dynam-
ically invoke the compiler, linkage editor and load
module within a job step. This is an alternative

to the more usual method of invoking a program

by starting a job step with an EXEC statement.

Full details of the four macro-instructions are
given in IBM System/360 Operating System: Super-
|visor and Data Management Macro-Instructions.

To invoke a program with the CALL macro-
instruction, the program must first be loaded into
main storage, using the LOAD macro-instruction.
This returns, in general register 15, the entry
address which is used by the CALL macro-instruc-
tion. The instructions used could be:

LLOAD EP=member-name
LR 15,0
CALL (15), (option-address), VL

’ﬁ) invoke a program with one of the LINK,
XCTL or ATTACH macro-instructions would need
instructions such as:

LINK EP=member-name,
PARAM=(option-address), VL=1

XCTL EP=member-name

ATTACH EP=member-name,

PARAM=(option-address), VL=1

26

Output of object module

"member-name' specifies the name of the mem -
ber of a partitioned data set which contains the pro-
gram required. )

For the compiler, member-name=ALGOL
For the linkage editor, mernber-name=IEWL

For the load module, member-name is speci-
fied by the programmer in the SYSLMOD DD state-
ment for the linkage editor,

"option-address' specifies the address of a
list containing the options required by the user.
An address must be given even if no options are
specified. The list must begin on a half-word
boundary., The first two bytes contain a number
giving the number of bytes in the remainder of
the list. (If no options are specified this number
must be zero). The list itself contains any of the
options available to the PARM parameter in an
EXEC statement (see Appendix E).

When using CALL, LINK or ATTACH to invoke
the compiler, other ddnames may be used in place
of the standard ddnames given in Section 2 for the
data sets (except for SYSABEND), and an alterna-
tive page number (instead of the normal 001) may
be specified for the start of output listings.

If alternative ddnames are used, then in the
statement invoking the compiler, "option-address"

~must be followed by ""ddname-address' giving the

address of a list containing the alternative ddnames,.
If alternative page numbers are used, then '"page-
address" giving the address of a location contain-
ing the alternative page number must be placed
after "ddname-address'; though if alternative
ddnames are not required '"ddname-address' may
be replaced by a comma.

The ddname list must begin on a half-word
boundary. The first two bytes contain a number
giving the number of bytes in the remainder of
the list, The list itself contains up to ten 8-byte
fields, separated by commas, for specifying al-
ternative ddnames for the data sets, As only seven
data sets are used by the compiler, three of the
fields are left blank, The alternative ddnames
must be listed in the following order:

Purpose of data set Standard ddname
SYSLIN
for linkage editor
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THIOBA For OUTBARRAY 70
IHIOBO For OUTBOOLEAN 400
THIOIN For OUTINTEGER 420
THIOST For OUTSTRING 300
IHIOSY | For OUTSYMBOL 290
THIOTA For OUTTARRAY 120
IHIPTT For INREAL, OUTREAL, ININTEGER or
OUTINTEGER 270
THISAT THCSATAN For a short precision arctangent
operation (ARCTAN) 200
THISEX THCSEXP For a short precision exponential operation (EXP) 280
THISL.O THCSLOG For a short precision logarithmic operation (LN) 210
THISOR For a short precision OUTREAL operation 810
THISSC THCSSCN For a short precision sine or cosine operation
(SIN or COS) 260
THISSQ THCSSQRT For a short precision square root operation
(SQRT) 170
THISYS For SYSACT 1890

eFigure 18, Table of ALGOL library modules, All are contained in SYS1, ALGLIB except IHIERR
which is in SYS1. LINKLIB, For mathematical routines, the corresponding name in the FORTRAN IV
library is also given.

ALGOL Library Routines 33
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APPENDIX B: IBM-SUPPLIED CATALOGED PROCEDURES

The three cataloged procedures for ALGOL that optimum job, and can be over-ridden by the user

were introduced in Section 2 are contained in the if he requires different or additional system sup-

procedure library, SYS1, PROCLIB, of the oper- port to that provided (see Section 2), In particular

ating system, They consist of the job control state- it should be noted that in these procedures the ob-

ments listed below. ject or load module produced is stored on a tempo-
rary data set and will therefore be deleted at the

These procedures have been designed for an end of the job.
Compilation, ALGOFC

//ALGOL EXEC PEH=ALGOL . . . . . . . e N
[LSYSPRINT, DD _SYSOUTEA |« o et et

L i TURY VS GO W Y WU W S S S

L S S G S S SO [y

//svsn.w DQ*QSJJAA_O_EL & LOADSET, UNIT= SYSSQ\SEP SL&PMLNJQ_LLDAIASLR (HquPAss), X
/1 LoSPaces (498, Lﬁmﬁu“‘___m e e ]
//SYSUTI DD UNLT: 5Y$.58,SEP=SYSPRINT SPACE= (1624, (qulcm e ]
//5YSUT2 DD _UNIT:5YS5Q,SEP? (svsuru.smgz&)Lsxs,aulu.c.u.)i,, PR
/0 e SPACE=(1 @26yl 5As B . ]
//5¥SUT3 DD UNLT=SY5PAs SPACE=(20868y.(20,5))., .. ke ka+
YA e SEPS (swrsu-r'_,svsuraqsvsx.IJ\L‘.‘*S\«,gPuwcm)u . s ]

//SYSABENQ DD_8YSOUT=A . .,

L S U W W' - 1 s i VS S U W SRR T S S DRt Lo VU SRS U W G SR S S G G SRS S

Lo @ It e T Aok Alal P SR SR S At ia

Compilation and Linkage Editing, ALGOFCL

//7ALGOL EXEC PGM=ALGOL. . . . oo et , a4 , N et
//SYSPRINT. DD _SYSOUT=A . ...... R S e

//SYSPUNCH DD SYSOVT.=B . ... . ... . ... ..
//SYSLIN_ DD DSNAME=&LOADSET 4 UNIT=5Y.55Q,SEP=SYSPUNCH , DISP, *(Acgw,&ass)*}%“x%

/.. s SPACE=(400,(48,18)). . . ... ... e
//SX5LM0D_DD DSNAME=8GOSET, JUNLIT=5YSDA,DISP=(MOD, pAss), RO .;uxwk
Il 5PACE=(1024,(50,28,1)).. e
//SYSUT). DD UNIT=SYSSQ,SEP=SY.SPRINT., SPACE= ([ 624 ,(58,16)) e

//SYSUT2 DD _UNIT=8YSSQ,SEP=(SYSUTL,SYSLIN,SYSPUNCHY S 0 o o0 X
/] .. A,“#““AP%LJM/mLL_A_M.MUHu_ e e h o

[/SYSUT3 DD UNIT=SYSDASPACE=(20¢0(20,5))y. .. .. e X
//. . SEP=(SYSUTI  SYSUT2,S5YSEINGSYSPUNCHY: & . - o i s
//SYSABEND. DD, SYSOUTEA . s e i
// LKED EXEL, PeM=1EWLPARKH=(XREF L LIST ,.LLE*L)L 3 CONDE(5,y LT ,,ALLJ@AOJ:)..‘ i

PR " Ldoda " a1

[/ /SYSPRINT, DD SYSOUT=A . ... .. i....a. P
//8YSLIN DD DSNAME = %4 ALGOL...S.YS SYSLIN‘DISP ,(,o_:.,o‘ DEL.ETE)

/1SXSLIB DD DSNAHE=SYS! -ALGLIB,  DISP=OLD , . . AR s _
//SYSLMOD, DDLQ&MAAQMQEJ(GO)‘ UNIT:= SYSDAL;DISJ‘{ (Ho ),4 D X
L1, i SPACES( 1826, (BB2B30)0 o e e s e ]
/18XSUTI DD, UNIT>5YSDA,SEP=(SYSLT NL,LSYS LIAP.-,,LSYS n.mou)Lg e e X
/1 . SPACES(1024,5(58528)), . e e e s
[ 1SYSABEND. DD SYSOUTAA - oot o ot et et e e e e e ]

AAAAAAAAAA FPU U SR SO VDU U SR S SN S T R T v S N S/ I Y G O T
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AFF=ddname indicates that the data set is
to use the same I/0 devices as the data set spec-
ified in the DD statement named "ddname' in
the same job sitep.,

SPACE=subparameter-list

indicates the space required when a direct ac-
cess device is specified in the UNIT parameter,
The "subparameter-list" contains only posi-
tional subparameters, The list is;

TRK
CYL primary-quantity
average-record-length

(secondary-quantity J[directory-or-index-quantity ]

MXIG
[RLSE][ {ALX

} JLROUND]
CONTIG

The first subparameter specifies the units
in which the space requirements are expressed,
that is, tracks, cylinders or records (with length
given in bytes).

The next subparameter specifies the space
required, It has three parts (of which the se-
cond and third are optional) and is enclosed in
parentheses if more than one part is specified.
If the second part is omitted, then it must be
substituted by a comma if the third part is in-
cluded. The initial space to be allocated is given
by "primary-quantity'. Each time this initial
space is filled, additional space is to be pro-
vided as specified by "secondary-quantity',
The number of 256 byte records to be allocated
for the directory of a new partitioned data set,
or the number of cylinders, taken from the ini-
tial space reserved, to be allocated for the in~
dex of an indexed sequential data set, is given
by "directory-or-index—quantity''.

RLSE indicates that any unused space assigned
to the data set is to be released,

MXIG requests that the largest single block of
storage available is to be allocated to the data
set,

ALX requests that extra blocks of storage (in
track units) are to be allocated to the data set.
As many available blocks that are equal to or

greater than '"primary-quantity", up to a max-
imum of five, will be allocated,

CONTIG specifies that the space specified by
"primary-quantity' is to be in a single block,

ROUND requests that when records are used
to express the space required on the direct ac-
cess device, the space is to begin and end on
cylinder boundaries.

DISP=subparameter-list

indicates the status of the data set and speci-
fies its disposition at the end of the job step.
The ""subparameter-list'" consists of the fol-
lowing positional subparameters:

DELETE
M KEEP
ﬁg% [{ PASS ]

SITR CATLG

UNCATLG

NEW specifies that the data set is to be gene-
rated in this job step, and would be deleted at
the end of the job step unless KEEP, PASS or
CATLG is specified.

OLD specifies that the data set already exists,
and would be kept at the end of the job step un-
less PASS or DELETE is specified,

MOD specifies that the data set already exists
and is to be modified in this job step. If the
data set cannot be found by the operating system
then this parameter is equivalent to NEW,

SHR specifies that, in a multiprogramming en-
vironment, an existing data set may be used
simultaneously by more than one job,

DELETE specifies that the space used by the
data set (including that in the data set catalog,
etc.) is to be released at the end of the job
step.

KEEP specifies that the data set is to be kept
at the end of the job step.

PASS specifies that the data set is to be re~
ferred to in a later step of this job, at which
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time its final disposition, or a further pass,
will be specified,

CATLG specifies that the data set is to be ca-
taloged at the end of the job step. Thus KEEP
is implied. The catalog structure must already
exist,

UNCATLG specifies that the data set is to be
deleted from the catalog at the end of the job
step., KEEP is implied.

SYSOUT=subparameter-list
specifies the printing or punching operation to
be used for the data set, The '"subparameter-
list" is:

classname [progname J[number ]

"classname specifies the system output class
to be used. Up to 36 different classes (A to Z,
0 to 9) may be fixed by the user for his instal-
lation, according to device type, priority, des-
tination, etc. The standard classname is A,

"progname' can be used to specify the name of
a user-written output routine,

"number'" can be used to specify an installation
form number to be assigned to the output.

For sequential scheduling, the "subparame-

ter-list'" consists of only the standard class-names
A and B, SYSOUT-=B is interpreted as UNIT=SYSCP,

VOLUME=subparameter-list
indicates the volume or volumes assigned to the
data set, If the data set is cataloged this param-
eter is not necessary, The "subparameter-list"
iss

Positional -
subparameters [RETAIN][number }[value]
Keyword SER=list-of-serial-numbers
subparameters

dsname

¥, ddname

RET= #*, stepname, ddname

*, stepname. procstep.
ddname

RETAIN specifies that, if possible, the volume
is to remain mounted until referred to in a later

46

DD statement, or until the end of the job, which-
ever is first. 'number" is any number between

2 and 9999, and is used if an input or output oper-
ation, on a cataloged data set residing on more
than one volume, does not start on the first vo-
lume of the data set, The number specifies the
position of the volume on which input or output
does start (for example, 3 indicates the third
volume of the data set).

"value" specifies the number of volumes re-
quired by an output data set. It is not required
if SER or REF is used.

STR=list-of-serial-numbers, specifies the se-
rial numbers allocated by the user to the volumes
required by the data set, These serial numbers
can consist of between one and six alphameric
characters.

dsname
s*
REF= | ' ddname
*, stepname, ddname

*, stepname, procstep, ddname

specifies that this data set is to use the same
volume or volumes as the data set specified by
one of the alternative sub-subparameter forms.
If the latter data set resides on more than one
tape volume, then only the last volume (as spec-
ified in the SER subparameter) can be used.

LABE L=subparameter-list
indicates the type of label or labels associated
with the data set. If the data set is cataloged
this parameter is not necessary, The "'sub-
parameter-list" is:

NL

. SL.
Positional [mumber | { NSL
subparameters SUL
BLP
Keyword { EXPDT=yyddd}

subparameters \RETPD=dddd

"mumber" is any number between 2 and 9999,
and specifies the position of the data set on the
volume (for example, 3 would indicate the third
data set on the volume).

NL, SL, NSL, and SUL specify the type of label
or labels to be used, that is, no labels, stan-
dard labels, non-standard labels, and standard
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STEP 1 STEP 2 STEP 3
PRCGRD ANALYZ EPORT
source program source program source program
Compiler Compiler Compiler

Object

module

Linkage Linkage Linkage
Editor Editor Editor

Temporary
partitioned

Temporary

partitioned
data set

data seft

Temporary
partitioned
data set
RO J- PROGRD Refined ANALYZ Values REPORT
DATA execution data execution execution
RAWDATA PARAMS

sFigure 28, Basic I/0 flow for Example 2, The data sets for information listings, ALGOL library routines
intermediate work and the execution time error routine are not shown,

Graphs and
Reports

/T TRE JOB .,JOHNSHITH,MSGLEVELEL oo 0, R
/)STePl. €xec ALGOFCLG oo, r,reniiki 4irriii!iih —me——
//SYSIN DD x n . N e N e
;g,g E PROGRAM(PROGRD). .. . . . . . . . . . . o o o]
ng ,ﬂ LGLDD. 11, DD DSNAME =PROJDATA,DISP OLD . . . .. e

ALGLDD 1 2. DD _DSNAME 222 EFDATA o DLSP.={ NEW . PASS.), UNIT TAPsca,s, S
7 MM%MZ),M# . e X

7R memgﬁ% N

/Z.GgélcslM_PD ...... e e e
1m>ur D&.TA(RAWDATA) e e e
//s.Ysr.M,D.D.x e e i e, B
SOURCE PE%gag(qu;)

//LKED.. SYSLMOD. DD, DSNAME =2GOSET (ANALY.ZY. . e
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TFigure 29, Job control statements for Example 2. _
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occurs) printed on the normal system output
device for information listings

The first job step invokes the ALGOFCLG cata-
loged procedure (see Appendix B) to process
and execute the ALGOL source program
(PROGRD) entered in the input stream

The other input data sets are RAWDATA and
PROJDATA. RAWDATA is also entered in the
input stream

The temporary output data set is

® to be called REFDATA, TESTFIRE and to be
passed for use in a later job step

e to use the device class TAPECLS

e to be written on volume 2107, which is to
remain mounted for use later

® to have fixed length records, 80 bytes long,
and a block size of 400 bytes

The second job step invokes the ALGOFCLG
cataloged procedure to process and execute

the ALGOL source program (ANALYZ) entered
in the input stream

The SYSLMOD DD statement in the LKED step
of the cataloged procedure is overridden to

specify that the load module produced by the
linkage editor is

® to be a new member, ANALYZ, of tempo-
rary partitioned data set GOSET.TESTFIRE

The other input data sets are REFDATA,
TESTFIRE and PARAMS, Both will be kept
at the end of the job step

The temporary output data set is

® 1o be called VALUES, TESTFIRE and is to
be passed for use in a later job step

® to use the device class TAPECLS
® to be written on volume 2108

¢ o have fixed length records, 68 bytes long,
and a maximum block size of 204 bytes

The third job step invokes the ALGOFCLG ca-
taloged procedure to process and execute the
ALGOL source program (REPORT) entered in

the input stream, The output data will be listed
on the printer specified in the cataloged proce-

dure

10. The SYSLMOD DD statement in the LKED step
of the cataloged procedure is over-ridden to
specify that the load module produced by the
linkage editor is

® tobe a new member, REPORT, of temporary

partitioned data set GOSET. TESTFIRE

11. The other input data set is VALUES, TESTFIRE

which will be kept at the end of the job step

Example 3: Executing Two Load Modules

Statement of problem: Data on current weather
conditions is to be read from cards and used by
the program FILECR to create a new generation
of a data set WEATHER, and also to print a re~
port,

Then the new generation and the three imme-
diately preceding generations of the WEATHER
data set are to be used by the program FORCST
to produce a printed weather forecast. The pro-

A —
Weather
data

Y.

FILECR

WEATHER
1)

FORCST

Weather
forecast

\_—/

Figure 30. I/0 flow for Example 3.
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