


Any additional, non-conflicting conventions may be established by the
programmer .

If the called procedure (P2) uses R15 to return information to the
calling routine (Pl), the procedure statement in Pl is usually of the form
P2(Rm) , indicating that the return linkage must move the contents of R15
to Rm , thus setting the condition code before re-establishing the base
address of Pl in R15. The equivalent 360 Assembler coding for this type of
call differs from that already given only in the last four lines which
become

ITR  m,15
BALR 15,0
USING *,15
L 15,=A(PL)
USING PL,15

0S type linkages are facilitated by the fact that if the calling PL360
program is a statement, the first 18 words of the implicit data segment
(base register R13) are available for use as a save area (cf. 5.2), and by
the @@ operator which facilitates the construction of 0S-type parameter

lists at compile time.

7.2 Requesting Supervisor Services

SVC instructions are available in PL360 programs through the function
statement. It should be noted, however, that in many operating systems
the contents of R15 are destroyed by execution of some SVC instructions.
In such cases, it is essential that saving and immediately restoring R15
be explicitly programmed. This tedious job of preserving the contents of
the program base register can be avoided by using the $BASE compiler
instruction (ef. 6.3), or by explicitly specifying a base register in
the procedure heading (cf. 2.3.7).

58

—

)



E“

s T |

i i

s Wl

7.3 Calling PL360 Procedures from External Routines

Symbolic names and corresponding addresses to be made known to
routines external to the PL360 program are specified by the global and
common declarations of PL360. Global names specified in procedure
declarations are associated with the corresponding procedure entry point.
The external invocation of PL360 procedures must satisfy the following

restrictions:

1. At entry to a PL360 procedure, the procedure base register
(usually R15, but cf. 2.3.7, 6.3) must contain the procedure entry
address and the register specified in the procedure declaration
must contain the return address.

2. At exit from a correct PL360 procedure, the register specified

in the procedure declaration will contain the return address.
In addition, the following points should be noted:

1. If the PL360 program was compiled from a statement and not a
global procedure declaration,

a. the symbolic name of the entry point will normally be
SEGNOOl, the symbolic name of the implicit data segment
(with base register R13) will normally be SEGNOOO (cf. 6.3);

b. the return register will be Rl1k;

c. at entry, R15 must contain the address of an 18 word save
area, if the $0S option is in effect (cf. 6.3);

d. at exit, all registers are restored from this save area.

2. Immediately prior to exit from a PL360 procedure, R15 may be
loaded with a return code.

3. Global and external names violate the rules of scope established
by the PL360 block structure (c¢f. 2.2.4). By pairing global and
external declarations, a name can be given arbitrary scope.
Recursive procedures and coroutines can be programmed using this

feature; however, this ability should be used carefully and
sparingly.
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Consider the following example.

global procedure Pl (R1);
begin global data D1 base R10;
integer A;
global procedure P2 (R2);
begin RO := A;

end ;

global procedure P3 (R2);

begin external data D1 base R1O;

integer A;
RO := A;
end;
RO := At+l;

end.

The procedure P2 can be entered
with the base register for data
segment D1 incorrectly loaded,

since it is possible to bypass

the entry code of the block
containing the base declaration.

In procedure P53, however, the
external declaration causes registor
loading, but all declarations nuct
be repeated. In general, procedures
which are to be entered independently
should be declared as separate

programs whenever possible.

It should be noted that the registers specified in corresponding global

and external procedure declarations must be ideniical, while the registers

specified in corresponding global, external, and common data segment

declarations may be different.
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8. Operating System Interface and Configuration Requirements

The PL360 compiler contains no direct calls to an operating system,
nor does it contain any code dependent upon any specific operating system
envirorment. Instead, subroutines which interface with a particular
operating system must be separately assembled and merged with the compiler
object modules by suitable linkage editing. Consequently, any operating
system using 360 standard object modules (e.g. MTS, 0S, BOS, TOS, DOS)
can accommodate the compiler. The PL360 compiler uses the following

external names for entry points to such routines:

READ SYSINIT
WRITE SYSTERM
PUNCH

The following information is intended to facilitate the writing of

appropriate subroutines.

8.1 Register Conventions

The following conventions apply to all the above entry points:

1. R13 contains the address of a standard 18 word save area.
2. Rlh contains the return address.

3. R15 contains the address of the entry point.

In addition, other registers and the condition code are used for input or
output parameters in those cases specified below. Before return to the
PL360 compiler, all registers (except R15 and any output parameter

registers) must be restored.
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8.2 Subroutine Specifications

l.

SYSINIT
Function:

Input:

Output:

SYSTERM
Function:

Input:
Output:

system initialization, including

a. any required parameter list decoding,

b. opening required data sets,

c. obtaining free storage (at least 12,000 bytes),
d. supplying system or job identification.

none supplied by PL360.

(Registers R1-R5 will be unchanged from the point of
entry to the compiler.)

Rl -- address of a 16 byte character string to be
used as identification in compilation listing
headings.

R> -- address of first byte of free storage available

for use by the compiler.

Rk  -- address of first byte past the end of the free
storage area supplied.

R15 -- set to #FF if the $0S option is to be used,
set to O of the $DOS option is to be used
(cf. 6.3).

system termination, including

a. release of free storage,

b. closing required data sets.

none
R15 is set to O if the object module output from the
compiler was discarded by the PUNCH routine. RI15
should be set to some nonzero value if this is not the
case. The compiler uses this information in setting

a return code when it terminates.
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Function:

Input:

Output :

WRITE
Function:

Input:
Output:

PUNCH
Function:

Input:
Output:

transmission of a card image record to the compiler

(source program input).

RO -- address of 80 byte buffer into which the record
is to be moved.

Condition code set to

2 if no record was transmitted (input file exhausted),

O otherwise.

transmission of a line image record from the compiler
(listing output).

Records are 133 bytes in length; the first byte is a
USASI control character (" ", "0", or "1"), and the
last 12 bytes may be ignored without substantial
information loss.

RO -- address of 133 byte output record.
none

transmission of a card image from the compiler
(object module output).
RO -- address of 80 byte output record.

none

8.3 Linkage to the Compiler

The PL360 compiler assumes the calling conventions outlined in 8.1.

That is, the compiler is always compiled with the $0S option (cf. 6.3).
Parameters to be interpreted by SYSINIT can be supplied in R1 through RS.
Upon exit from the compiler,

1.

R15 is set to 16 if any compilation errors were detected, to 8

if the return code from SYSTERM is O, and to 24 if both conditions

exit; otherwise R15 is set to O.

all other registers are restored.
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8.4 Configuration Requirements

The compiler requires:

1.

A System/56o processor with at least the scientific instruction
set.

At least 52,000 bytes of main storage (for the compiler and free
storage used for table space) plus whatever is required for the
interface module and input-output buffer space.

A reader and either a punch or a device accommodating 80
character records with EBCDIC Aencoding.

A printer or device accommodating 133 character records with
EBCDIC encoding of the PL/1 60-character print set.

6l

== =d =3

= =l



E@

g‘

E?

Eﬂ
r

9. Use as an OS Language Processor

This section describes the use of the PL360 compiler, with the
standard interface routines, in the enviromment of Operating System/560
(0S). An effort has been made to keep the Job Control Language statements
and processor options similar to those for the IBM OS Assembler (E, F).

9.1 Data Set Requirements

The PL360 compiler uses the data sets described below, identified
by the DDNAMEs required. All data sets are sequential with fixed blocked
format. Unless supplied by the system or by data set labels, DCB parameters
for physical block size (BLKSIZE) and number of buffers (BUFNO) must be
specified in the DD statement, except for SYSPRINT and SYSPUNCH. These
two data sets will use a default block size equal to the logical record
size if no value is specified elsewhere. Through selection of compilation
options (ef. 9.2), reference to any or all of the output data sets can be

prevented. In such cases, no corresponding DD statement is required.

1. SYSIN

This data set, consisting of compiler instructions (e.g. $NOLIST)
and one or more PL360 source programs, constitutes the input to the
compiler. The logical record length is 80 bytes. Concatenation of
data sets with unlike attributes is supported; however, space for
buffers and access method routines must never exceed that required
for the first of the concatenated data sets.

2.  SYSPRINT

This data set contains the compiler output listing, including
all diagnostic messages. The logical record length is 133 bytes;
the first byte of each record is a control character.
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9.2

5.  SYSPUNCH

This data set contains compiler output in the form of a sequence
of object modules. Some or all of the object modules corresponding
to programs in which errors were detected will be missing. The

logical record length is 80 bytes. The data set is closed with a
disposition of LEAVE.
L.,  sYsco

This data set contains object module output identical to that
described for SYSPUNCH. It is closed with a disposition of REREAD
for further processing, such as linkage editing.

Processing Options

The production of listing and object module output by the compiler is

. controlled explicitly by compiler instructions (cf. 6.3) or implicitly

(through error detection) oy the input stream. Independent control of the
transfer of this output to OS data sets is provided by the following
compiler options, which can be specified in the PARM field of the job

step EXEC statement. In each case, the unqualified parameter causes

transfer to the indicated data set; the prefix "NO" inhibits such transfer.

Options Data Set
LIST, NOLIST SYSPRINT
LOAD, NOLOAD SYSGO
DECK, NODECK SYSPUNCH

LOAD and DECK options are not mutually exclusive. Options may be specified

in any order; in the case of conflict, the rightmost specification is used.

Default options are equivalent to

PARM="LIST, LOAD, NODECK!

66

=5 B B D |

N R ISR | — |

e I | .Eﬁﬁg e 8

—_— el d . 4



s Tl |

9.3 Return Code

The return code supplied by the compiler is > 0 if any errors are
detected, or if the $NOGO directive (cf. 6.3) is detected, or if the NOLOAD

option is in effect, O otherwise (c¢f. 8.3).

9.k JCL Statements

The catalogued procedure used at Stanford is listed in this section
as an illustration of typical job control language. At Stanford, the
compiler is available as a load module in the partitioned data set
T123.PLLIB on SYS2l. The input-output routines and other run-time object
modules which may be used by PL360 programs (cf. 13) are available in the
SYSLIB partitioned data set T123.PLSYSLIB on SYS2l. The linking-loader
automatically accesses this library to resolve external references. To
compile, link and execute a PL360 program using the catalogued procedure,

the following JCL is sufficient:

//TESTPROG JOB ...
EXEC PL360CG
//PL360.SYSIN DD *
[PL360 source programs]

/*

//GO.SYSIN DD *
[data]

/*

The text of the catalogued procedure follows:

//PL360 EXEC PGM=PL360

//STEPLIB DD DSN=T123.PLLIB,UNIT=231k, VOL=SER=SYS21, DISP=OLD
//SYSGO DD DSN=SYS1.UT2,UNIT=231k4,DISP=(OLD, PASS),

// DCB=(KEYLEN=0, BLKSIZE=1600)

//SYSPRINT DD SYSOUT=A

//SYSPUNCH DD SYSOUT=B

//GO EXEC PGM=LOADER, PARM='MAP',COND=(0,NE, PL360)

//SYSLOUT DD SYSOUT=A

/SYSLIN DD DSN=%.PL360 .SYSGO,DISP=(0LD, KEEP)

/SYSLIB DD DSN=T123.PLSYSLIB, DISP=0LD,UNIT =231k, VOL=SER=SYS21
/SYSPRINT DD SYSOUT=A

/SYSPUNCH DD SYSOUT=B

/SYSUDUMP DD SYSOUT=A

NN
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9.5 Library

The standard procedures described in Sections 6.1.4 and 13 are included

in the SYSLIB library. The input-output subroutines all use the queued
sequential access method (QSAM). The unit record input-output routines
assume fixed blocked records. A default value equal to the logical record
size is used for the block size unless one is supplied by data set label
or by the DCB parameter BLKSIZE of the corresponding DD statement. The

ddname correspondences for these procedures are:

Procedure ddname
READ SYSTIN
WRITE SYSPRINT
PAGE SYSPRINT
PRINT SYSPRINT
PUNCH SYSPUNCH

The other input-output routines assume nothing about the DCB
information. This information must be supplied either by data set labels
or by the DCB parameters in the DD statements. Corresponding ddnames are

chosen by the programmer.

Abnormal termination of a job (ABEND) may occur with these subroutines
in the following situations:

ABEND UO095 A unit record file could not be opened upon the first
occurrence of a READ, WRITE, PRINT or PUNCH.

ABEND UO096 A READ was attempted after reaching an end-of-file.

ABEND UOO97 An attempted OPEN was unsuccessful.

ABEND UO098 A GET, PUT or KLOSE was attempted with an unopened DCB.

ABEND UO099 A GET was attempted after reaching an end-of-file.

If a SYSUDUMP DD statement is included for the job step, a dump will
follow the above ABENDs.
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10. Use as a DOS Language Processor

This section describes the use of the PL360 compiler with the standard

interface routines, in the enviromment of the Disk Operating System/360
(DOS) «

10.1 System Configuration Requirements

The Disk Operating System is usually used on small 360 machines. The
PL360 is an "in core" compiler and cannot be run on many of the smaller 360
computers due to the core memory requirements. The PL360 compiler together
with the DOS interface and buffer space require approximately 55,000 bytes
of core memory. Since DOS requires about 10K of memory, this dictates a
minimum memory capacity of 64K for running PL360.

Following is a list of the logical files used by the DOS-PL360 interface.
These files are usually assigned to the proper devices; however, default

assignments can easily be overridden with job control statements.

l. SYSIPT

This file contains the primary input to the compiler; namely

compiler instructions (e.g. $NOLIST) and one or more PL360 source
programs.

2. SYSFCH
This file is used for compiler output in the form of a sequence
of object modules. Some or all of the object modules corresponding

to source programs in which errors were detected will be missing.

3.  SYSLST
This file is used for the compiler output listing, including all
diagnostic messages. The record length is 133 bytes and the first

byte of every record is a control character.

L, SYSLNK

This file receives object module output identical to that
described for SYSPCH except that it is written in the special variable
record length format required by the DOS linkage editor. It is assumed
by the interface that this file resides on a 2314 disk; however, this

assumption can easily be changed (to a 2311, for example) in the source
code of the interface.
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10.2  Processing Options

The production of listing and object module output by the compiler is
controlled explicitly by compiler instructions (ef. 6.3) or implicitly
(through error detection) by the input stream. Independent control of the
transfer of this output to DOS files is provided by the following compiler
options, which can be altered through the first three bits of the UPSI
byte. In each case, the unqualified option cuases the transfer to take
place; the prefix "no" inhibits the transfer.

Options File Name
list, nolist SYSLST
load, noload SYSLNK
deck, nodeck SYSFCH

The default options are (list,load,nodeck) . These default options can

be changed with the job control statement
// UPSI ijk
where i,Jj,k may be either 0 or 1 :

0 - take the default option,

1l - reverse the default option.
If no UPSI statement is included in the job control input stream, then

// UPSI 000

is assumed. The load and deck options are not mutually exclusive.

10.3 JCL Statements

The following sample of job control statements which can be used for
invoking the PL360 compiler, link editing the output and executing the
resulting program assume that the compiler is available in the Core-Image
Library under the name PLDOS (digits cannot be used in the name, unfortunately),
the elementary unit record input-output subroutines (READ, WRITE, PRINT,

PAGE, PUNCH) and CANCEL are available in the Relocatable Library under the
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name PL360I0, the tape and disk input-output subroutines (OPEN, GET,
PUT, KLOSE) are available in the Relocatable Library under the name
PLTAPEIO, and the run-time library (cf. 13) is available in the
Relocatable Library under the name RUNLIB.

// JOB [jobname] [ comments ]
// UPSI ijk
if any, (cf. 10.2)

// OPTION | LINK
CATAL

If the linkage editor is to be used, this statement must be
included. The option LINK is for compile-and-go jobs, while
the CATAL option also retains the core-image module and catalogues

it in the Core-Image Library.
// PHASE [program name],S+m

This statement is necessary only if option LINK or CATAL are in

affect. The integer m is set equal to 80f where £ is the
number of standard data set labels to be processed during the
EXEC step.

// EXEC PLDOS
This statement invokes the PL360 compiler.

[source program]
/*
The following statements are necessary only if option LINK or
CATAL are in affect.
INCIUDE PL360I0
Includes the READ, WRITE, PAGE, PUNCH, PRINT and CANCEL subroutines.
INCLUDE PLTAPEIO
Includes the OPEN, GET, PUT and KLOSE subroutines.
INCLUDE RUNLIB
Includes the run time library of subroutines (cf. 13).
ENTRY

¥
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// EXEC INKEDT
This invokes the linkage editor.
[JCL for particular input-output requirements of the job; for
example, label processing, etc.]

// EXEC
This executes the core-image module produced by the linkage
editor.
[card input for the program, if any]
/*
/&

A typical job with lineprinter output and no input would have a deck setup
as follows:

// JOB  TESTJOB
// OPTION LINK
// PHASE T,S

// EXEC PLDOS

{source program}
/*
INCIUDE PL360I0

ENTRY
// EXEC LNKEDT
[/ EXEC

/&

10.4 DTF Tables

This section describes the conventions which must be followed when
coding DIF macro instructions for the tape and disk input-output subroutines.
(Refer to [14] for a complete description of the necessary macro instructions.)
Generally, the only macro instructions needed are: DIFMT (Define The
File for Magnetic Tape), MIMOD (Magnetic Tape input/output control section
Mggple), and DTFSD and SDMODxx for sequential disk files. The DOS routines
for GET and PUT require the following conventions in declaring the DIF
table:
EQOFADDR = ENDRDR,
IOREG = (2) .
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Since the DTF macro instruction is assembled by the IBM assembler as a

separate module, an
EXTRN ENDRDR

statement must be included in the assembly. ENDRDR is actually a subroutine
in the PLTAPEIO module.

The name of the DTF table must be accessible to your PL360 program.
Thus, it must be specified as an ENTRY point. The easiest way to access it
in the PL360 program is with an external procedure declaration. TFor example,

if the DTF table is called INFILE, one might code

external procedure INFILE (R1k4); null;
integer DTFADDR = @@ INFILE;

in the declarations of the PL360 main program. An external data declaration

may be used instead.
If variable-length records are to be written, the RECSIZE parameter

must be used with its value being the maximum possible length of a record.
Also,
VARBID = (3)

must be specified. The PUT subroutine uses these parameters as follows:
If the remaining length in a buffer becomes less than RECSIZE, a TRUNC macro

instruction is automatically issued to write the physical block and the
subsequent record is started at the beginning of the next buffer area

(TOAREA).

The example on the following page is for variable-length input from
magnetic tape with blocks of at most 4000 bytes. The subroutine that actually
does the input is called a "logic module" and is generated by the MIMOD

macro instruction. When expanded, this assembly produces 314 card images.

Assembly time on a model 30 is about 5-10 min. The necessary job control

language has been included in the example. Notice that buffer areas must

be explicitly declared.

If you are not familiar with the hazards of writing these macro
instructions, be very careful and read every word of the instructions

contained in the Supervisor and IO Macro Manual [1k4].
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//  JOB TOASM

// ~ OPTION LOG,DECK,LIST,XREF
/ EXEC ASSEMBLY

INFILE DTFMT

EXTRN
ENTRY
PACKIN DS
" PACKIN2 DS

IJFVZZZY MTMOD

s

BLKSIZE=h0O4,
DEVADDR=SYS010,
EOFADDR=ENDRDR,
FILABL=STD,
ERROPT=IGNORE,
HDRINFO=YES,
TOAREA1=PACKIN,
TOAREA2=PACKIN2,
TOREG=(2),
MODNAME=IJFVZZZY,
RDONLY=YES,
RECFORM=VARBLK
ENDRDR

INFILE

hookc

Loolc
ERROPT=YES,
RDONLY=YES,
READ=FORWARD,
RECFORM=VARBLK

T4
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10.5 Library

The standard procedures described in Sections 6.1.4 and 13 are

available for the DOS operating system. The input-output subroutines all
use the sequential access method (SAM).

Abnormal termination of a job may result from any of the following
conditions:

l. A READ or GET was attempted after reaching an end-of-file.
2. An attempted OPEN was unsuccessful.
3« A GET, PUT or KLOSE was attempted with an unopened file.

Any of these conditions will result in a core dump.

5



B B P Py P & O P B P P P e B Y BTy P BT



|
|

3

11. Use as an MTS Language Processor

This section describes the use of the PL360 compiler, with the
standard interface routines in the enviromment of the MI'S Operating

System.

11.1 Data Set Requirements

The PL360 compiler uses the logical files SCARDS, SFRINT and SPUNCH
and the device PUNCHI.

1. SCARDS
This input file consists of compiler instructions (e.g. $NOLIST)

and one or more PL360 source programs.

2. SPRINT
This file contains the compiler output listing, including all

diagnostic messages.

3. SPUNCH
This file contains the object modules output by the compiler.
Scme or all of the object modules corresponding to programs in

which errors are detected will be missing.

L. PUNCH1

Provides the object modules on cards (batch runs only).

11.2 Processing Options

The production of listing and object module output by the compiler
is controlled explicitly by compiler instructions (cf. 6.3) or implicitly
(through error detection) by the input stream. Independent control of these
data transfers is provided by the following compiler options, which can be
specified in the PAR field of the $RUN command. In each case the
unqualified parameter causes the transfer to take place; the prefix 'NO!

inhibits the transfer.
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Options File or Device
LIST,NOLIST SPRINT
LOAD, NOLOAD SPUNCH
DECK, NODECK PUNCH1

The DECK option is available only in batch runs; LOAD and DECK are
not mutually exclusive. Options may be used in any order, in case of

conflict the rightmost specification is used. The default options are

PAR=LIST,LOAD, NODECK

11.5 MIS Library

The procedures READ, WRITE, PAGE and PUNCH described in Section 6.1.L
are included in the file *PL360SLIB. An alternative version of the procedure
WRITE is available in MIS, its specifications correspond to those for the

procedure WRITE used by the compiler. This version of WRITE together with
READ, WRITE and PAGE are available in the file *PL360LIB.

11.4 MPS Commands

1. To compile in the batch (source on cards, listing to the
printer and the object program to a temporary file -T ):
$RUN *PL360 SPUNCH= -T

2. To compile from a terminal, (source on a file MYSOURCE,
listing to a file MYLISTING \a.nd object program to a file
MYOBJECT) :
$RUN *PL360 SCARDS=MYSOURCE SPRINT=MYLISTING SPUNCH=MYOBJECT

3. To execute the program created in Example 2, using the standard
library taking data from *¥SOURCE* and sending printed output to
a file RESULTS:
$RUN MYOBJECT+*PL360SLIB SPRINT=RESULTS

When working from a terminal the compiler directives $0 and $NOLIST can be
used. Only error messages (and their program context of one line) and one

line summaries of the coding for each segment are produced.
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12. Use as_an Orvyl Language Processor

This section contains a brief narrative description of how one uses
the interactive version of PL360 which runs under the Orvyl time-sharing
monitor [13]. This version is made Possible through a special Orvyl-PL360
interface module written in Assembly Language using the Orvyl macro
instructions [13].

12.1 Using the PL360 Compiler with Orvyl

This section assumes that the Orvyl system is being used at Stanford
where the Orvyl-PL360 compiler is saved in object module form in the
Wylbur data set T123.PL3€0 on SYS21. To use it, just type:

USE &T123.PL360 ON SYS21 LOAD
You will then receive the message:

-WEICOME TO PL360
DO YOU WANT AN OBJECT DECK?

If your account has been activated for Orvyl files, then you can type
"YES" and PL360 will respond with:

FILE NAME?

You should then type the name of an Orvyl file in which PL360 will place
the object modules from subsequent compilations. This file can be either

new or old. The next thing PL360 asks is:
DO YOU WANT A LISTING?

If you respond "YES", then you will again be asked to supply a file name.
Thus, the listing is placed into an Orvyl file. The final question asked
by PL360 is:

DO YOU WANT WYLBUR?
If your response is "NO", you will get the message:

BEGIN TYPING PL360 PROGRAM

-7
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You can begin typing a PL360 program and each line will be compiled as

you go. Unfortunately, if you make a mistake, you must start over since
the old lines are not saved. For this reason, it is usually best to compile
from a Wylbur working dataset. To do this, say "YES" you want Wylbur and
PL360 will give the prompt

-7

You can now type Wylbur commands which will be passed to and executed by
Wylbur. You can continue to pass commands to Wylbur (for example, you
collect lines, edit lines, use files, copy files, etc.) until your

Wylbur working data set contains a PL360 program. You then type "COMPILE"
immediately after a -? prompt and PL360 begins compiling the program
contained in your Wylbur working data set.

Any error messages and the line on which they occur are printed at
the terminal as the compilation proceeds. Each time a segment is closed
a message is printed at the terminal.

' When compiling from a Wylbur working data set, the compiler terminates
at the end of the data set and types

-LEAVING PL360

When tyﬁing the program in directly, you can leave PL360 by typing a

"/¥" in the first two columns of a line. As you are leaving PL3€0, the

Orvyl core memory and your Wylbur working data set are cleared automatically.
If the program you are compiling has numerous errors and you wish to

suppress the typing of error messages at the terminal, then simply hit the

ATTN button at the terminal. Orvyl will respond (as usual) with

DO YOU WANT YOUR PROGRAM?
Respond with a "YES". PL360 will then ask:
DO YOU WANT FURTHER ERROR MESSAGES TYPED?

You can respond to this question with either a "YES", "NO" or by hitting
the ATTN button. The ATTN button will cause PL360 to terminate and return
you to Wylbur. A "NO" will cause the compilation to continue with no
error messages typed at the terminal. A "YES" will cause the c.ompilation
to continue as before. 1In either case, (except for ATTN) the listing
produced in the Orvyl file (if any) will be unaffected.
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After leaving PL360, you can get the object deck by typing
GET (file name) CARD
You may get the listing by typing
GET (file name) PRINT CLEAR

The listing has 133-byte records, the first byte of which is a carriage
control character. Thus, when the listing is printed offline, the

following Wylbur command should be used:

LIST OFF BIN XXX UNN (0)

The (0) part of the LIST command causes the first byte to be treated as
a carriage control character. The resulting lineprinter listing looks like
any other PL360 compilation listing. The Orvyl version of PL360 has
several advantages: Waiting for the batch queue is completely eliminated.
Syntax error messages are printed at the terminal, thus syntax errors can
usually be fixed immediately and another compilation can be made within

a minute or two. Paper is saved since listings with syntax errors are
seldom made. Finally, the Orvyl versions of the READ and WRITE routines
can be used to run and test the program immediately at the terminal.

In this way, Orvyl's debugging tools can be used and debugging takes far
less time.

Most short compilations can be done in about a second or two of Orvyl
compute time (less than 50¢). This is a significant savings over batch
compilations. The PL360 compiler, which is about 2700 cards long, compiles
in 37 seconds of Orvyl compute time at a cost of about $6.20.

12.2  Input-Output Subroutines for Interactive PL360 Programs

Standard input-output subroutines using the same linkage conventions
as the READ and WRITE subroutines described in Section 6.4 are available
for input-output operations directly at the terminal when running a PL360

program under the Orvyl monitor. A description of the parameter passing
conventions of these subroutines follows:



READ The address of a 132 byte buffer should be provided in RO
prior to calling READ. Upon return, all registers are
preserved except R15 which contains the number of non-blank
characters typed by the user (counting imbedded blanks).

All details such as error messages for illegal use of tabs
or waiting too long to respond are taken care of by the READ
subroutine. If a "/¥" has been typed in column 1 then the
condition code is set to 2, otherwise it is set to O.

WRITE This subroutine works exactly like the subroutine described in
Section 6.4. 1I.e., the address of a 132 byte buffer is passed

through register RO and all registers are preserved upon return.

The following discussion assumes that the Orvyl system is being used
at Stanford where the Orvyl READ and WRITE subroutines are stored in object
module form in the Wylbur file T123.PL360.I0 on SYS21 and the library
" subroutines listed in Section 13 are stored in T123.PL360.RUNLIB on SYS2l.
To run a PL360 program in Orvyl, just follow this simple procedure:

First, compile the program. This may be achieved either in batch or with
the Orvyl version of PL360. Put the object module output of the PL360
compiler in a Wylbur working dataset and type:

COPY ALL TO END FROM &T123.PL360.I0 ON SYS2l
LOAD TEXT

Your program will then begin execution.
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13. The Run-Time Library

This section describes a set of global procedures written in PL360
which perform commonly needed tasks. These subroutines are not predeclared
as external procedures in the PL360 compiler; thus they must be explicitly
declared in the calling program. In all cases, the procedure linkage is
done with register R14, and R15 should contain the address of the entry
point upon entry. At Stanford, the linkage editor automatically adds

the required subroutines if you are using the catalogued procedure

PL360CG (cf. 9.4).

13.1 Number Conversion Procedures

The two subroutines described below are used to convert the EBCDIC
representation of a number into an internal representation of that number,
or vice-versa. A slightly more conventional number representation is used
by these routines than that of the PL360 language (cf. 2.2.2). The
numbers must satisfy the following syntax:

(long complex number) ::= {(long real number)+ (imaginary number)L
(complex number) ::= (real number) + (imaginary number)
(imaginary number) ::= (real number)Il (integer number)I

(long real number) ::= (real number)L | (integer number)L

(real number) ::= (unscaled real) | (unscaled real)(scale factor)l
(integer number)(scale factor)|(scale factor)
(unscaled real) ::= (integer number). (integer number) |
. {integer number)|(integer number).
(scale factor) ::= '(integer number)|'(sign)(integer number)
(integer number) ::= (digit)\(integer number){digit)
(sign) ::= fl -

Numbers are interpreted according to the conventional decimal notation.
A scale factor denotes an integral power of 10 which is multiplied by the
unscaled real or integer number preceding it. A number can have no

imbedded blanks and must be delimited by a blank.

The parameter passing conventions for the two conversion subroutines
are as follows:
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VALTOBCD This procedure converts an internally stored value to an EBCDIC

BCDTOVAL

representation. At entry,

Rl contains the address of an area to receive the EBCDIC
representation
R2 indicates the type:

1l = integer

2 = real

3 = long real

I = complex

5 = long complex

R> contains the field length (>1)

The value to be converted is in either RO, FO, FOl, FO and F2,
or FO1 and F23, depending upon the type.

A return code is left in R15:

0 => successful conversion

1l => field size too small

2 => invalid fieldsize
When the field size is too small to receive the value, the
field is filled with stars (%) .

All registers, except R15, are preserved.

This procedure converts an EBCDIC representation of a number

to0 an internal number. At entry,

Rl contains the address of the EBCDIC representation (possibly
preceded by blanks)
R2 indicates type (see above)

The resulting value is left in either RO, FO, FOl, FO and F2,
or FO1l and F23, depending upon the type.
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ﬁn A return code is left in R15:

/ 0 => successful scan

1 => invalid character in input string

2 => missing "I" on imaginary part

3 => nonblank delimiter

L => mmber scanned is not assignment compatible
(e.g., a decimal point is found when R2 = 1)

5 => integer too large

Upon exit, Rl contains the address of the delimiter.

Registers R2-R1k are restored.

%f 13.2 Data Manipulation Procedures

The first procedure described in this section does an in-core indirect
%” sort using logical comparisons. The second procedure is a companion routine
which searches a sorted list for a specified element.

SHELSORT This procedure sorts character data. The Shell sort technique

is used. At entry, registers RO-R? must be set as follows:

RO
; Rl = the address of the index array

the number of items to sort

R2 = the number of the first byte of the key in each record on
which the sort is to be done. (R2 >= 1)
ED R5 = the number of bytes in the key on which the sort is to be
done.

The index array is a list of L-byte integers containing the
addresses of the items to be sorted. The actual sort is done on
the elements of the index array and not the records themselves.
That is, only the order of the elements of the index array is

modified by the procedure. All registers are restored.

—y =}
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BISEARCH This procedure locates an element in a sorted list. At entry,

registers RO-R4 must be set as follows:

RO = the number of entries in the sorted table

Rl = the address of the index array (see above)

R2 = the number of the first byte of the key field in the records
R3 = the number of bytes in each key field

R4 = the address of the key for which you are looking

At exit, R1 contains the address of an element in the index
array that points to a record that contains the desired key.
If no mateh is found, R1 =0 .

All registers, except Rl, are preserved.
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1h. Format of PL360 Programs

The following rules (except for some minor modifications) were proposed
by Wirth [15] during the development of the Algol W compiler (which is
written in PL360) as guidelines for producing uniformly readable PL360
programs. They have proved helpful and effective in both programming and
debugging. However, they must not be regarded as strict rules to be
followed under any circumstances, but rather as guidelines to be followed

when no stronger reasons dictate a choice.

14.1 Indentation

(a) 1Indent lines contained between begin and end by 3 spaces:

begin ...
Rl = Re; s e

begin ...

page; RO := @line; ...
end.; R6 = Rs; e
end;

(b) Do not indent after if, for, while clauses, but reserve a
separate line for the clause, if it is followed by a lengthy statement:

for R1 := 1 step 1 until 100 do

begin ...

end;
However:

if RO=1 then Rl := Rl+1;

[
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(c) 1In the case of if then else , the two statements should be
shown to be of equal "importance", that is:

if RO=0 then Rl := 1 else R2 := Rl;
or

if RO=O then

begin cee
end else
beg’n eve
end;

(d) A program sometimes consists of a few very large blocks, each
being one or more pages long. In this case, indentation does not make

sense because the reader cannot see that the page he is reading uses

- indentation at all. It is preferable to accompany the begin and the end

of such a major block with a short comment linking them together with a

common name oOr number.

k.2 Spacing

(a) Spacing is a powerful tool in grouping things together which
should be read together, and to display the structure of a statement. If
spaces are used in the same amount everywhere, they are useless and may
as well be omitted with the benefit of saving paper. An example may
illustrate the idea:

:= TEMP / 4 + SIAB9 * C ; TEMP := Rl ;
is equally as bad as
R1:=TEMP/U4+SIABY*C ;TEMP:=R1;
Instead write
Rl := TEMP /4 + SIABQ *C; TEMP := Rl;

The fcllowing rule may seem a bit absurd, but nevertheless it has
proven useful: Use no space between single letter identifiers and operators,

otherwise use one space.

(b)  Always use one space before and after the assignment operator.
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%“ 14.5 Choice of Identifiers

(a)  In general, use descriptive words for identifiers (in particular
labels). This serves as an implicit comment. However, if the identifier

occurs very often, it may be advantageous to use a short (possibly one-
{* letter) identifier.
i

(b) In this case, the declaration must be accompanied by a comment
explaining the nature of the quantity.

s Il |

(¢)  Another exception from (3a) is the case where the identified
quantity or program location has only extremely local significance, such
as temporary storage cells or loop labels. In this case, the one-letter

identifier may be used to underscore the auxiliary and local role of the
4 quantity or label. '

k.4 Comments
ﬁé (a) Comments should always be given at key points such as along

with declarations, at block entry, in the procedure heading.

¢ (b)  If they occur elsewhere, they may represent "snapshots'"; they

should explain relationships between variables which hold unconditionally

when control passes the point of the comment. Such snapshots are sometimes

extremely useful in explaining the functioning of a program.

(¢) 1In PL360, comments will sometimes be necessary to explain the

role of a sequence of "obscure" function statements.

i (d) In block- and procedure headings, it is useful to add a comment
indicating which registers are used, or vice versa: which ones are not.

Often it is useful to indicate what the registers are used for.

~y 3 =3
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14.5 'Miscellaneous

| (a) Declare quantities which have local significance only in the
block where they belong. Avoid sharing of local variables, in particular

avoid sharing "temporary storage cells" among several procedures.

(b) Avoid labels where you can. This is not as easy in PL360 as
it is in Algol. Nevertheless, use if, for, and while statements instead
of goto statements where appropriate. When a label must be used, always
put it in the left margin where it can be easily located. When a goto
statement is used in a large program, it is sometimes useful to accompany

it with a comment telling the reader approximately where the label is
defined.

(¢) Use the appropriate type symbols when declaring variables.
For example, do not write

integer flag

when that variable is never used as a number, but only as a logical
quantity.

(d) Avoid bit manipulation where possible. For flags, use byte
variables and the functions SET, RESET and TEST.

(e) Minimize the use of functions.

(f) Avoid the use of subscripted synonyms, such as

integer x syn y(R2)

It is hard to realize that the statement
Rl :=x
uses R2 as an index register! Of course

integer x syn y(2)

is o.k.
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