











LOCTAB STATAB PHRASE LIST

PL!
LA A(A) S1 0001 AT Header
A(SH) A(PLY} A{LA)
A entry
AlS2)
L8 AlB) 52 0002 \/\/\/
9
A(S2) ALPL2) P 1 AT Heoder
A(LA)
A entry
L A(C) 531 o003 A(53)
A(S2) A(PL3) AlLB)
B entry
A(54)
o A(D) 4 | 0004 ALC)
C entry
A(S3) A(PLYY o
[/\/\/
PL3
AT Header
A{LA)
A entry
(o]
A(LD)
A zero in the second word D entry
(ATNEXT) of a phrase list AlS4)
entry, indicates the end of
the chain.
\/\——_
PLé AT Header
A(LB)
B entry
[+]
A(LD)
D entry
]
\/\/
Figure 39. Linkage relationships
between LOCTAB, STATAB,

and Phrase Lists

The header entry contains information
pertinent to the entire expression, such
as, the type of arithmetic and registers
to be used in the evaluation of the ex-
pression, and the data type and length
of the expression result.

The trailer entry is used for con-
trol and indicates either the end of the
Polish string, or a continuation of the
Polish string into another page of stor-
age.

An example of a Polish string formed
for the expression B+C is shown in
Figure 41. Note that this example
assumes a Polish string extending only
one page in length.

Since the operators, AND (&) and OR
(]), separate logical expressions, it
is necessary to have a header entry for
each expression. For example, in the
expression: A=B & C=D, ocne header would
be formed for the expression A=B, and
another for the expression C=D.

Since all expressions within sub-
scripts and offsets must be evaluated
in general registers, and the length of
the subscript/offset result is always
four bytes, it is not necessary to form
a header entry for a subscript/offset
Polish string.

Page Control

Header for Expression 3 + C

Operand B

Operand C

+ Operator

Trailer Indicating End

w
I

Next Page (0}

Figure 40. Sample Polish String

Note: Evaluation of subscripts and
offsets is performed using logical
arithmetic wherever possible. An Add
Logical or Subtract Logical will be
generated for plus and minus operators
rather than an Add or Subtract. 1In the
evaluation of a subscript expression
(which is really an integer expression),
a fixed point overflow cannot occur.
This error is diagnosed as a dimension
check error.

POLISH STRING HEADER: A Polish string
header for an expression has the form:

INTERNAL AND EXTERNAL TABLE REFERENCE DATA 195



"Word 0 EXPHEAD VARLOAD VARTYPE POLTYPE

Word 1 VARLNG If an arithmetic oper-
ator (*/+-) is en-

Word 2 CONLNG countered in the ex-
pression; if an integer
constant or floating

Word 3 EXPTYPE VALIDOP | OPERANDI point constant is en-

s EXPHEAD identifies this entry as a

Polish string Header. The possible
code for this entry and its meaning,
is:

84 - POLHEAD Identifies a Polish
String Header.

VARLOAD contains the variable load indi-

cators which are used to determine
whether or not the expression can be
evaluated. The indicators are also
used in selecting the appropriate
prompt for type diagnostics. These
indicators are initialized to zero
and are selectively modified in the
formation of the Polish string. The
possible codes, and their meanings,
are:

01 - NONFP Indicates that the ex-
pression is not load-
able in a floating
point register. This
indication is set if a
variable is not 4 or 8
bytes in length. It
is also set if an in-
teger constant, char-
acter constant, or
hexadecimal constant
is encountered in the
expression.

02 - NONGP Indicates that the ex-
pression is not load-
able in a general
purpose register. This
indication is set if a
variable is not 1, 2,
or 4 bytes in length.
It is also set if a
character constant or
floating point constant
is encountered.

04 - NONST Indicates that the ex-
pression cannct be
evaluated in a storage
to storage process.
(i.e., the operands
must be loaded into a
register in order to
evaluate the expres-
sion). This indication
is set under the
following conditions:

countered; if all vari-
ables in the expression
are not the same length;
or if the length of the
expression result is
not equal to the length
of the receiving oper-
and (i.e., the operand
on the left of the
equal sign in a SET
phrase).

08 - NONALIGN Indicates the presence
of an unaligned vari-
able. This indication
is set if a variable
is not aligned on the
appropriate word
boundry consistent with
the length of the
variable.

VARTYPE identifies the data type of de-

fined variables. It is initialized
to 00 (UNDEFINED). The data type of
the first defined variable en-
countered is entered into VARTYPE.
The data type of subseqguent vari-
ables must agree with the contents
of VARTYPE. If a variable type dis-
agreement occurs, VARTYPE is set to
FF (ERROR), a diagnostic is issued
and the user is prompted for type
definition.

POLTYPE identifies the data type of the

expression. It is initialized to 00
(UNDEFINED). The data type of the
first constant is stored in POLTYPE.
All subseguent constants must agree
with POLTYPE or the expression is
rejected. VARTYPE, if defined, must
agree with POLTYPE or a2 data type
diagnostic is issued. ({Note:
POLTYPE specifies the data type of a
command variable established through
a SET phrase. POLTYPE also specifies
the output format of an expression,
if the result is to be displayed/
dumped.)

VARLNG specifies the byte length of the

expression result. It is initially
set to zero. 1In the process of
forming a Polish string, it is set

to the byte length of the longest
variable. If the expression does

not contain a variable, VARLNG is set
to the length of the receiving oper-



and. If the length of the receiving
operand is undefined, VARLNG is set
to the value contained in CONLNG.
(Note: VARLNG contains the data
lenght of a command variable estab-
lished through a set phrase. VARLNG
also indicates the length of a pa-
rameter in a CALL phrase and the
length of an expression in a DISPLAY
or a DUMP phrase.)

CONLNG specifies the byte length of the
longest constant in the expression.
Integer constants, address constants
and single precision constants are
always four bytes in length. Double
precision constants are always eight
bytes long. CONLNG is set to the
byte length of the converted result
of character and hexadecimal con-
stants. Any padding characters
involved in the internal processing
of character or hexadecimal con-
stants, are not included in the
length indication contained in
CONLNG.

EXPTYPE contains the indicators which
identify the operators encountered.
These indicators are initialized to
00 and are selectively modified
during the formation of the Polish
string. The possible codes, and
their meanings, are:

01 - EXPARI Identifies the occur-
rence of an arithmetic
operator (+,-,*, or /).
02 - EXPREL Identifies the occur-
rence of a relational
operator (=,1=,>,1>,
2:<,1<, oxrl).

04 - EXPLOG Identifies the occur-

rence of a logical

operator (&,},or ).

For the second header formed for
expression, these indicators are
initialized to EXPLOG.

an

in-
the

VALIDOP contains the valid operator
dicators. These indicators have
same values and meanings as de-
scribed in EXPTYPE (EXPARI, EXPREL,
and EXPLOG). These indicators are
initialized to one to indicate that
all operators are valid. When an
operator is encountered, the indi-
cator for that particular operator
type is checked to determine whether
or not the current operator is valid.

INTERNAL AND EXTERNAL TABLE REFERENCE DATA

If the operator is deemed valid, the
indicators are selectively modified
as follows:

Operator Type Action

Relational If a relational op-
erator is encoun-
tered, subsequent
relational oper-
ators are considered
invalid. VALIDOP

is set to EXPLOG

and EXPARI.

If an arithmetic
operator is en-
countered, a check
is made to deter-
mine whether or not
a relational oper-
ator is valid. 1If
a relational oper-
ator is valid, log-
ical operators are
considered invalid
and VALIDOP is set
to EXPREL and
EXPARI. If a re-
lational operator
is deemed invalid,
VALIDOP is not
modified.

Arithmetic

Logical If a logical oper-
ator is encountered,
all operators are
considered valid
and VALIDOP is set
to EXPLOG, EXPREL,

and EXPARI.

OPERANDI indicates when an operand is
present. It is set when an operand
is encountered and cleared when an
operator is encountered. If this
indicator is not set when an exp-
ression or subexpression ends, a
diagnostic is issued.

e Polish String Operand Entry: A Polish
string operand entry has the following
form:

Word 0 POLIND1 POLIND2 POLDIMD UNUSED
Word 1 POLDL or SUBPST
Word 2 POLVMA
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POLIND1 contains miscellaneous Polish
string indicators. The possible
codes, and their meanings, are:

01l

02

04

08

10

40

80

- POLLOG

- POLARITH

~ POLCON

- POLDIM

- POLOPT

- POLSUB

- POLCTRL

Identifies a logical
unuary indicator. If
POLLOG is set in an
operand entry, the op-
erand is to be log-
ically negated before
combining it with any
other operand. If
POLLOG is set for an
operator entry, the
result of combining
the two operands by
the operator is to

be logically negated.

Identifies an arith-
metic unary indicator.
If POLARITH is set in
an operand entry, the
operand is to be arith-
metically negated
before combining it
with another operand.
If POLARITH is set for
an operator entry, the
result of the two op-
erands combined by the
operator is to be
arithmetically negated.

Identifies a constant
operand.

Identifies a dimension
operand of a subscript
Polish string.

Identifies an operator
entry. If this indi-

cator is not set, the

entry is considered

to be an operand.

Identifies an operand
entry of Polish string
formed for a subscript/
offset.

Identifies a control
entry. This indicator
is set for a Polish
string header, a con-
tinuation trailer, or
a termination trailer.

POLIND2 contains miscellaneous Polish
string indicators. The possible
codes and their meanings, are:
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01 - POLINREG Identifies an operand
in a register. This
indicator is set when
code has been gener-
ated to load the op-
erand into a register.

02 - POLSTORE Identifies a stored
subexpression. If an
operand must be loaded
into a register, a data
register is assigned.
If, however, all data
registers are in use,
code is generated to
store the contents of
a data register in the
PCS PSECT. The oper-
and entry for the data
register stored is
identified as a stored
subexpression.

04 - POLBASE 1Identifies an operand
entry whose virtual
storage address has
been changed to a base
and displacement.

40 - ISDDUM Identifies a dummy
variable operand entry.
This bit is obtained
from the data type
field of the defining
internal symbol dic-
tionary entry for the
operand.

80 - POLALIGN Identifies an operand
entry whose virtual
storage address is
unaligned. A dummy
variable operand and
an offset operand are
assumed to be un-
aligned.

POLDIMD contains the dimension factor
displacement (an index into the ISD
entry for an array). An ISD entry
consists of five words plus an
additional word for each dimension
in the array. For the first dimen-
sion entry formed, this index is
initialized to 16 (i.e., an index
from the first byte of the ISD entry
to the fifth word, which represents
the length of an array element).
For subsequent dimension operand
entries, this index is incremented
by 4 to shift to the next dimension
factor.



POLDL contains the data length of the

operand.

SUBPST contains the base address, for a

dimension operand, of the PSECT for
the compiled module which produced
the ISD. SUBPST is used in SUBGEN
to locate address constants when a
dummy variable array has adjustable
dimensions.

POLVMA contains the data location of a

variable. If the operand is a con-
stant, the constant will have been
stored in the address contained in
POLVMA. The length of a constant
entry is POLDL+8 bytes in length.

In the process of generating code,
POLVMA is subject to modification.
It has the following format:

OPCODE R} x2 .74 D2

When a base register is assigned,
(via GETBASE), for the virtual stor-
age address of the variable, the page
containing the address is assigned
to a base register, the number of
which is stored in B2, and the page
increment is stored in D2. For
dimension factors obtained from the
ISD, the assigned base register con-
tains the virtual storage address of
the ISD entry for the array. The D2
field is set to POLDIMD of the oper-
and entry. The POLBASE indicator is
set to idnetify the fact that POLVMA
is in base/displacemernt form. If a
subscript or offset is to be applied,
the number of the register containing
the subscript/offset is stored in the
X2 field (SUBGEN).

When a data register is assigned
to the operand, GETREG stores the
number of the register assigned in
the Rl field. The command to load
the operand is generated; all fields,
excepting the Rl field, are cleared;
and the POLINREG indicator is set.

When the contents of a register
must be stored, GETREG generates the
code necessary to store the number
of the register in the Rl field in
the PCS PSECT. The B2 field is set
to identify the register covering
the PCS PSECT (register 13), and the
D2 field is set to the displacement
into the PSECT. The indicator,

POLSTORE, is set to identify a stored
subexpression.

POLISH STRING OPERATOR ENTRY: A Polish
string operator entry has the form:

Word 0 STACKIND OPBRIX POLOP POLPR}

STACKIND contains miscellaneous Polish
string indicators. These indicators
are discussed under POLIND1 of the
operand entry discussion above.

OPBRIX identifies the operator. Thie
operator index is eventually trans-
lated into actual machine code. The
index values are:

0 - add or subtract operations.
1 - multiply operation.

2 - divide operation.

3 - compare operation.

4 - AND operation.

5 - OR operation.

POLOP contains the mask to be placed into
branch-on-condition commands for re-
lational operators.

POLPRI contains the operator priority
indicator. This indicator is used in
phase I. The operator priorities are:

0 - subscript/offset and base addi-
tion.

1 - multiply or divide.

2 - add or subtract.

3 - greater than, less than, greater
than or equal to, less than or

equal to, egual to, not greater
than, not less than, not equal to.

4 - AND.

5 - OR.

6 - subscript comma.

7 - right parenthesis or terminator.

8 - left parenthesis.
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POLISH STRING TRAILER:
header has the form:

A Polish string

Word 0 POLINDI

POLIND1 identifies this entry as a
Polish string trailer. The possible
codes and their meanings, are:

81 - POLTERM Identifies a Polish
string terminator.
82 - POLOVF Identifies a Polish
string overflow
(Continuation Trailer).

DISPLAY LIST (DISPLIST)

The display list (Figure 42), is
created and used by the DISPLAY/DUMP
subroutine. It resides in the DISPLAY/
DUMP PSECT and is used for communication
between subroutines.

The display list is divided into
three main parts:

(1) The DISPLIST Header (words 0-4),
which contains the information origin-
ally developed in housekeeping and
NEXTLIST. This header is required by
all DISPLAY/DUMP routines.

(2) The first item in DISPLIST, which
contains the information pertinent to
the data item (or first data item, in
the case of a range).

(3) The second item in DISPLIST, which
has the same format as (2) above, and

is required to describe the last data
item in a range. Information in (2) and
{3) is gathered from the phrase list

in NEXTLIST and from the ISD in NEXTISD.

DHFLAG identifies the first word of the
header, and contains miscellaneous
flags for the DISPLAY/DUMP sub-
routine. The possible codes, and
their meanings, are:

04 - DOFFRNG 1Identifies an offset
range. This indicator
is set when an offset
range is specified in
the phrase list.

10 - DNOISDF 1Identifies the absence

of an ISD. This indi-

cator is set when an
area between two ISD
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Word 0 DHFLAG DHFLAG2 DACTION DQISDMAP |

Word 1 DPAREPTR

Word 2 DPARLPTR

Word 3 DDUMPMAX DDISPMAX

Word 4 DLINEPTR

Word 5 UNUSED]

Word & DIDENT DTYPE DNOSUB DIFLAG

Word 7 DSECNO DOUTYPE| DOUTISD UNUSED,

Word 8 DISDPTR

Word 9 DISDMAP

Word 10 DTEMPLOC

Word 11 DBEGVML

Word 12 DENDVML

Word 13 DLNG

Word 14 DOFF

15, 17
Words <19} 21, 23
25,2

16, 18]
Words €20,22,24
26, 28

DSUBVAL

DSUBDIM

Figure 41, Display List (DISPLIST)

Format

entries is being dis-

played.
40 - DINFORF Identifies an instruc-
tion format. This
indicator is set to
display a variable in
the assembler format.
80 - DFTIMEF Identifies the proc-
essing of the first
entry in a range. This
indicator is on when
processing the ISD for
the first entry in a
range, and off for
second and subsequent
entries in a range.

DHFLAG2 identifies the second word of
the DISPLIST Header, and contains
miscellaneous flags for the DISPLAY/
DUMP subroutine. The possible codes
and their meanings, are:



02 - DSVCF

04 - DDIAGNO

08 - DBYADJF

10 - DSTOPF

20 - DINHDRF

40 - DBR 2

30 - DBR 1

Identifies the presence
of a PCSVC. This indi-
cator is set when
formatting an instruc-
tion which has been
overlaid by a PCSVC.

Identifies the presence
of a diagnostic. This
indicator is set to
signal diagnostics that
occur in DUMP commands
to be issued via GATE.

Indicates that an
adjustment is to be
bypassed. This indi-
cator is used in. the
formatting of hexa-
decimal ranges.

Indicates that a
diagnostic has been
issued.

Identifies the fact
that an instruction
header line has been
DUMPed/DISPLAYed.

Identifies a base reg-
ister. This indicator
is set when cross
referencing a second
symbol.

Identifies a base
register. This indi-
cator 1s set when cross
referencing the first
symbol.

DACTION identifies the action to be

taken by the subroutine.

This indi-

cator is set in housekeeping from
information contained in the phrase

list.
Dump or Set.

It can indicate a Display,

DQISDMAP qualifies the ISD map index.
This indicator is set in house-
keeping from informaticn in the

phrase list.

DPAREPTR identifies the phrase list

entry.

This phrase list entry

pointer was originally passed as an
argument from PCS Output, and points
to the current position in the phrase

list.

DPARLPTR identifies the phrase list.
This phrase list pointer points to
the end of the current phrase list.

DISPMAX indicates the maximum number of
characters in a SYSOUT line. This
indicator is initialized to 120.

DUMPMAX indicates the maximum number of
characters in a PCSOUT line. This
indicator is initialized to 120.

DLINEPTR indicates the next available
position in a line.

DIDENT identifies the FROM entry. This
indicator is set from information
contained in the phrase list. See
FLDID1l under Data Field Item.

DTYPE identifies the type of data to be
dumped, displayed or set. This
indicator is set from information in
the ISD, or generated for non-1ISD
items. It is set from information
contained in the phrase list, for a
SET statement. See LOCTYPE under
Data Location Item.

DNOSUB contains a subscript count which
is set for arrays.

DIFLAG contains miscellaneous flags
which have the following possible
codes:

02 - DOFFLAG Identifies an offset

item.
04 - DHEXADDF If the indicator is
set, the location
counter is formatted
as 8 hexadecimal
digits. If it is not
set, the location
counter is formatted
as a 2 digit control
section number and a
5 digit increment.

08 DSUBFLG Identifies the sub-
field in an overlay

as being processed.

20

DQUALF Identifies a qualifi-
cation flag. This
indicator is set to
suppress qualification

of internal symbols.

40 DLITEMF Identifies the last

item. This last item
indicator is set when
the last item has been

processed.

|

80 DARRAYF 1Identifies an array.

INTERNAL AND EXTERNAL TABLE REFERENCE DATA 201



DSECNO identifies the section number.
This indicator is set from infor-
mation contained in the ISD.

DOUTYPE is filled in from OUTYP in the
Phrase List.

DOUTISD is filled in from ISDNO in the
Phrase List. It is only used when a
request for symbolic output is made
in the form external symbol with
offset.

DISDPTR is the ISD/FSD pointer. This
indicator is set from the displace-
ment in the phrase list and the ISD
map.

DISDMAP contains the pointer to the ISD
map. This pointer is set as a result
of the search of the ISD map.

DTEMPLOC indicates the displacement of
an item from the control section.
This indicator is used for control-
ling the processing of the next ISD
item.

DBEGVML indicates the beginning wvirtual
storage location of the item. This
indicator is set from information in
the phrase list and adjusted by the
offset or subscript, as required.
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DENDVML indicates the ending virtual
storage location of the item. This
indicator is set from information in
the phrase list and adjusted by the
offset or subscript, as required.

DLNG indicates the length of the item.
This indicator is set from infor-
mation in the ISD, or generated for
non-ISD items.

DOFF indicates the subscript/offset.
This indicator is set as the result
of executing dgenerated code.

DSUBVAL contains the subscript value.
This indicator is initialized to one
for arrays. (See Note below.)

DSUBDIM contains the subscript dimen-
sion. This indicator is set for
arrays, using the dimension factors

contained in the ISD. (See Note
below.)
Note: Space in the display list has

been allocated for seven subscripts.
This makes the total length of the item
list 92 bytes and the complete list
(consisting of one header and two dis-
play lists) 208 bytes in length.



Formats of displayed data correspond

to the way the data field was specified
in the PCS statement. Twelve specifi-
cations are defined, each with a unigue
IDENT value and entry format in the
DISPLAY/DUMP phrase list. These are:

1.

General register

Single precision register
Double precision register
% count

Internal symbol

FORTRAN statement number
Subscripted array
External symbol
Hexadecimal address
Expression

Command Variable

Offset (with 5, 6, 8, or 9 above)

SINGLE DATA LOCATIONS OF ARRAYS

1.

Register -- will be displayed as
follows:

nR=FFFFFFFF

General purpose register n in
hexadecimal.

nE=% . XXXXXXXXE+¥X

Single precision floating point
register.

nD=% . XXXXXXXXXXAXXXXXD+XX

Double precision floating point
register displayed in FORTRAN
floating point format.

Internal symbol -- (Array or simple
variable - same entry format) will
be converted according to data
type. These are:

APPENDIX G: DISPLAY/DUMP OUTPUT FORMATS

Integer (halfword)
+XXXXX

Integer (fullword)
+XXXXXXXXXX

Real (single precision)
+ . XXXXXXXXE+XX

Real (double precision)
FRXXXXXXXXXXXXXXX D+ XX

Complex

(+. XXXXXXXXE$XX, t . XXXXXXXXE1XX)

Logical
TRUE or FALSE
Address
FFFFFFFF
Immediate
+XEXXXXXKXX
Instruction
See item 7
Character
Actual character string

Simple variables will be displayed
as:

=value

if a QUALIFY BY
statement was used

or
PGM.A=value

if not.

Arrays will be displayed by rows.
A new column will start at the
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beginning of a line. For example, a
7 by 4 array is displayed as:

(1,1)
(5,1)
(1,2)
(5,2)

Equal lines will be suppressed with
a comment:

(1,3):(7,4) CONTAINS (VALUE)

% count (may only be displayed as

part of an AT statement) -- will be

displayed as a halfword integer.

Statement: AT [location];DISPLAY %

Response (when location is reached):
F=XXXXX

Hexadecimal --
in hexadecimal
in hexadecimal.

data will be displayed
with an address given

Statement: DISPLAY L'3CF'

Response: 3CF = 9A

External or internal symbol with
offset -- (same entry format) will
be displayed in hexadecimal.

Statement: DISPLAY A. (10)

Response: A.(10) = 4F

Subscripted array =-- will be display-
ed according to the data type as
described.

Statement: DISPLAY A(I,J)

A(X,Y) =

where X and Y are the current
values of I and J.

Response: value

FORTRAN statement number -- will

be displayed as an instruction.
Both FORTRAN statement instructions
and assembler instructions will be
displayed in the same format. The
instructions will be converted to
hexadecimal and symbolic, as in the
assembler format. Operation codes
will be replaced with the standard
mnemonics, with assembler-extended
mnemonics for branches. A symbolic
reference will be made where pos-
sible, when instructions refer-
encing storage have base registers
defined in USING statements. No

cross referencing will be attempted

on FORTRAN instructions.

Statement: DISPLAY NEXT

Response: (headings are printed

only once):

LocC INSTRUCTION LABEL OPC OPERANDS  SYMBOL
01 00022 4330 FO042 NEXT Ic 3,66(0,15) SWITCH
RANGES

Examples are given below where the
from-to types are the same. All pos-
sible combinations are shown in Table

1. Register -- general purpose reg-
isters and single precision
floating point registers will be
displayed in a series on a line.
The order of display is the same
as the order of input.
DISPLAY 15:

Statement: OR

Response:

Internal symbols -- items will be
converted according to the data
type, as described. The form is:

A:B

where A and B may be either an
array, a simple variable, or a
statement number. The display
format for A and B is as des-

cribed for internal symbols. If

15:0R FFFFFFFF FFFFFFFF

the range includes areas for which

a type is not known, those areas
will be displayed in hexadecimal.

Simple variables appearing between

two instructions in a range will
be displayed in the assembler DC
format.

Hexadecimal -- if either data lo-
cation is expressed with a hexa-
decimal number, the entire field
will be displayed in hexadecimal.
For example:

DISPLAY L'103':L'127'

will be displayed as (if the range

required more than one line):

103 FF FFFFFFFF

110 FFFFFFFF

120




aligned so that the second and
following lines will start on a
boundary that is a multiple of 16.
Equal lines will be suppressed
with a comment:

120: 1FF CONTAINS 00000000

4., External or internal symbecl with
offset -- will be displayed in
hexadecimal in the same format as
described in 3, above. This also
applies when this type is used with
an internal symbol (either to or
from).

5. Subscripted array -- will be dis-
played as shown for arrays, except
that the limits will be the current
values of the subscripts.

Internal symbols, statement numbers, and
external symbols having an offset will
be displayed in hexadecimal, in the same
format as described in (3), above; this
applies equally whether the offset is
associated with the from or to location.

Table 2. Display Formats for Ranges

TO ] 2 134|516 |7]18}91W]|Nnin2jl
FROM
1 general h
register el hex
2 single
precision fp e
3 double
precision fp fe
4 % count int
5 intemal isd isd hex {isd
& statement
number isd hex | isd
7 array isd isd hex | isd
8 extemal hex hex | hex
9 hex oddress hex hex
10 expression oexp
11 command
voricble od
12 (5,6 or 8)
wi’fh offset hex hex [ hex | hex hax fhex
= range not permissable
* = format if no range is involved
cd = data type ond length specified for entry in CSD
exp = format implied by expression type
fp = FORTRAN floating point format
hex = hexodecimal
int = halfword integer
isd = data type and length specified by user's ISD
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APPENDIX H: PCS LIMITATIONS

The following restrictions were made,

based on the amount of storage allocated
for the various tables and working areas.

1.

206

Maximum number of dynamic state-
ments is 216 -1.

PCS places no restriction on
statement length.

Maximum offset is 232-1,
Maximum range is 232-1.

Maximum number of modules with
ISDs is 255.

10.

Maximum size of ISD is 22“'bytes.

Maximum character constant is 256
bytes.

Maximum hexadecimal constant is
512 hexadecimal characters.

Maximum number of operators in
OPSTACK is 15.

Maximum length in set command is
256 bytes.



ADDITEM routine (CZAQH)
calling conditions 161
chart BP 127
description 66
address constant 40
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display-list processing 65
input evaluation 36,38-39,184
output format 203-204
phrase~-list entry format 187
AT command
dynamic processing overview 13
AT routine (CZAMF)
calling conditions 153
chart AF 78
description 33
phrase list processing 194

background mode (see nonconversational
mode}
binary constant 40
BRANCH command
dynamic processing overview 13
processing overview 11
BRANCH routine (CZAMB)
calling conditions 150
chart AB 74
description 31
phrase list processing 193
BUILTIN 34

CAEE ({see command analyzer and
executor)
CALL command
dynamic processing overview 14
processing overview 11
call generated code routine (see GENCALL
routine)
CALL routine (CZAMG)
calling conditions 150
chart AG 79
description 33
phrase list processing 193
character constant evaluation 40
CKCLS SvC 9
PCS linkages 159
code generation
arithmetic operations 51
control routine U5
logical operations 52
relational operations 51
subscripting 48
CODEGEN routine (CZANF)
calling conditions 154,156
chart AS 99
description 45
combined dictionary 160
combined dictionary entry
(CHADEN) 176
COMCON routine (CZANH)

INDEX

calling conditions 157
chart AU 102
description 49
command analyzer and executor
(CAEE) 7,9,15
command variable
display-list processing 65
input evaluation 36,190
output format 204
phrase-list entry format 190
commands {see specific command)
common areas 10,164
communication areas and tables
format 176-202
overview 19-20
control routines
phase I 16
phase I logic chart 17
phase II 20
phase II logic chart 22
phase III 25
phase III logic chart 24
control section dictionary
(CsD) 168-171
conversion
real number 71
CSD (see control section dictionary)

data conversion (see ADDITEM routine)
data field item (FLDITEM)
generation routine 36
phase I processing 20
referencing routines 163
data location item (LOCITEM)
format 180
generation routine 38
phase I processing 20
referencing routines 163
data management 9
data specifications (see array, command
variable, expressions, external symbol,
FORTRAN statement number, hexadecimal
address, hexadecimal constant, internal
symbol, offset, percent count, registers)
DATAFLD routine (CZAMI)
calling conditions 154
chart AJ 85
description 36
DATALOC routine (CZAML)
calling conditions 155
chart AL 88
description 38
DBIN routine
calling conditions
description 70
DIAG routine (CZAQX)
calling conditions 160
description 71
DIAGNO routine (CZANW)
calling conditions 155,157
chart AY 108
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description 54

diagnostic routine (see DIAGNO routine)

diagnostics
diagnostic routines 54,71
generation 19
levels 21
system action 7,21,26
user prompting 21

dictionary handler (CZASD) 162

DIR 162

DISALINE routine (CZAQK)
calling conditions 160
chart BS 130
description 68

DISARAY routine (CZAQJ)
calling conditions 160
chart BR 129
description 68

DISHEX routine (CZAQM)
calling conditions 160
chart BT 131 '
description 68

DISHLINE routine (CZAQN)
calling conditions 160
chart BU 132
description 69

DISINST routine (CZAQI)
calling conditions 161
chart BQ 128
description 67

DISOUT routine (CZAQU)
calling conditions 161
chart BW 134
description 70

DISPDUMP routine (CZAQA}
calling conditions 158
chart BJ 121
description 63

DISPLAY and DUMP commands
processing overview 10

DISPLAY/DUMP
chart BJ 121
control routine description 63
nesting chart 30
processing overview 26

display formats 203-205

display formatting routines 66-71

display list (DISPLIST)
format 200-202
generation 64
items 64
phase I processing 20
phase III processing 28
processing routine 65
referencing routines 163

display registers routine {(see DISREG

routine)

DISPLAY routine (CZAMD)
calling conditions 153
chart AD 76
description 32

display simple variable routine (see

SIMVAR routine)

DISPLIST (see display 1list)

DISREG routine (CZAQF)
calling conditions 159
chart BN 125
description 66
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DISRHEAD routine (CZAQQ)
calling conditions 156
chart BZ 137
description 69

DISYM routine (CZAQR)
calling conditions 161
chart BV 133
description 70

DLINK 162

double-precision constant
evaluation 40

double-precision register (see registers)

dump formats 203-205

DUMP routine (CZAMD)
calling conditions 153
chart AD 76
description 32

dynamic commands 13

dynamic count 64

dynamic loader 10

EBCDTIME 162
error checking (see diagnostics)
expressions
display-list processing 64
input evaluation 34
output format 190,203-205
phrase-list entry format 187-194
syntax analysis 38
EXPSCAN (expression scan) (CZAMH)
calling conditions 154
chart AH 80
description 34
external reference tables 164-176
EXTERNAL routine (CZAMO)
calling conditions 155
chart aM 90
description 40
external symbol
display-list processing 64
input evaluation 36,39-40
output format 204-205
phrase-list entry format 188

FIND 162

find real address routine 62

FINDLOC routine (CZAPC)
calling conditions 156
chart BE 116
description 60

FINDREAL routine (CZAPL)
calling conditions 158
description 62

FLDITEM (see data field item)

format diagnostic (see FORMDIAG routine)
format range header routine (see DISRHEAD

routine)

formats
output 203-205

formatting 66-71

FORMDIAG routine {CZAPI)
calling conditions 158
chart BY 136
description 62

FORTRAN statement number
display-list processing 64



input evaluation 36,38-39,182

output format 204-205

phrase-list entry format 191
FREEMAIN 9

PCS linkages 162

GATWR 162
GDV 162
GENCALL routine (CZAPN)
calling conditions 154,160
chart BH 120
description 63
general register (see registers)
GETBASE routine (CZANV)
calling conditions 157
chart AX 106
description 52
GETCHAR routine
calling conditions 156
chart AN 91
description 41
GETMAIN 9
PCS linkages 162
GETPAGE routine (CZANZ) 55
GETREG routine (CZAOD)
calling conditions 157
chart BC 112
description 57
GO command
processing overview 13
GO routine (CZAMC)
calling conditions 153
chart AC 75
description 32
phrase list processing 194
GTWSR 162

HASHSEARCH (CZCCF) 162

hexadecimal address
display-list processing 64
input evaluation 36,39,U0
output format 204-205

phrase-list entry format 190,194

hexadecimal constant
evaluation 36,39,40,183

identified source list item
format 182
phase I processing 19
referencing routines 163
IF command
dynamic processing overview 13
processing overview 11
IF routine (CZAME)
calling conditions 153
chart AE 77
description 32
phrase list processing 194
immediate commands 10
integer constant evaluation 40
interfaces with system modules 7
internal reference tables
formats 176-202
phase I references 19-21

phase II references 21-25
phase III references 28
internal symbol
address resolution 56
display~list processing 64
input evaluation 36,39-40
output format 203-205
phrase-list entry format 189
internal symbol dictionaries (ISD)
assembler ISD format 172
FORTRAN ISD format 173
ISD processing 65
linkage editor ISD format 174
PCS references 163
internal symbol dictionary map (ISDMAP)
format 180
phase III processing 28
referencing routines 163
internal tables 19,21
interrupt storage area (ISA)
format 172-176
INTERVENE (CZAMZ)
overview 9
PCS linkages 162
INTINQ 162
Isa (CHAISA) 163
ISD (CHAISD) ({see internal symbol
dictionaries)
ISDMAP (see internal symbol dictionary
map)

limitations 206

LINE routine (CZAPH)
calling conditions 159
description 62

LOADOP routine (CZANT)
calling conditions 157
chart AW 185
description 52

location table (LOCTAB)
format 179
phase I processing 20
phase II processing 23
phase III processing 28
referencing routines 163

LOCITEM ({see data location item)

LOCTAB (see location table}

MAPSEARCH (CZCCQ) 162
message formats 28

20

module name evaluation routine (see VALMOD

routine)
MOVEPAGE (CZCOC) 162

nesting
DISPLAY/DUMP 30
phase I 18
phase II 23
phase III 26
New Task Common (NTC)
format 176
referencing routines 163
NEXTISD routine (CZAQD)
calling conditions 160
chart BM 124
description 65

INDEX
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NEXTITEM routine (CZAQC)
calling conditions 159
chart BL 123
description 65

NEXTLIST routine (CZAQB)
calling conditions 159
chart BK 122
description 64

nonconversational mode
overview 7
system error response 35

null 36,40

offset
display-list processing 64
input evaluation 36,39-40
output format 205
phrase-list entry format
operand
alignment 53
constant 34,49
loading 52
types 35
variable 34
operator
cdde generation 50
dimension 37
entries 49-50
entry processing
logical 35
masks 50
parentheses 34,37
stack 34,35,37
unary 35,37
OPGEN routine (CZANI)
calling conditions 157
chart AV 103
description 50
OPSTACK
description U6
referencing routines 163
restrictions 206
output control routine (see PCSPUT routine)

187-194

50-52

output formatting routines 66-71
PCSPUT routine (CZAPB)
calling conditions 156,158

chart BD 113
description 58
percent count
display~-list processing (see dynamic
count)
input evaluation
output format 204
phrase-list entry format 188
phase I
control routines overview
nesting chart 18
organization 16
overview 15
phase II
control routine overview 21
nesting chart 23
organization 20
overview 15

36,39-40

16,17
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phase III
control routine overview 25
nesting chart 26
organization 25
overview 15
PHASE2 routine (CZANA)
calling conditions 156
chart AR 96
description 44
phrase list (PLHEAD)
DISPLAY/DUMP processing 188
header 187
phase I processing 19,187
phase II processing 23,194
phase III processing 28
referencing routines 163
PLHEAD (see phrase list)
PMD (CHATDY) (see Program Mcdule
Dictionary)
PMDTAB 163
POLISH (see Polish string)
Polish string (POLISH)
generation 36
organization and format
phase I processing 20
phase II processing 23
processing routine 46
referencing routines 163
Program Module Dictionary (PMD) group
entry format 169
format 165
heading format 167
preface format 166
referencing routines 163
PROMPT routine (CZANX)
calling conditions
chart Az 109
description 55
Prompting (see PROMPT routine)

194-202

154,156

QUALIFY command
processing overview 11
QUALIFY routine (CZAMR)
calling conditions 153
chart A0 93
description 43

REALCON routine (CZAQV)
calling conditions 161
chart BX 135
description 71
registers
display-list processing 64
input evaluation 36,39-40,184
output format 203-205
phrase-list entry format 188
REMOVE command
processing overview 11
REMOVE routine (CZAMS)
calling conditions 154
chart AP 94
description 43
restrictions 206



saved-instruction execution routine (see
SAVIX routine)
SAVIX routine (CZAPK)
calling conditions 158
chart BG 119
description 62
SCANFLD routine (CZAMQ)
calling conditions 155
chart AN 91
description 41
SET command
processing overview 11
SET routine (CZAMA)
calling conditions 153
chart aa 73
description 31
phrase list processing 190
SIMVAR routine (CZAQG)
calling cond tions 160
chart BO 126
description 66
single-precision constant
evaluation 40
single~-precision register (see registers)
SIR 162

SLITEM (see source list item)
source list

DSECTs used by PCS 176

phase I processing 19

referencing routines 1€3
source list analysis 38
source list item (SLITEM)

format 181

generation routine 41

phase I processing 19

referencing routine 163
STATAB (see statement table)
statement number (see FORTRAN statement
number)
statement table (STATAB)

format 180

phase I processing 19

phase I1I processing 23

phase III processing 28

referencing routines 163
STOP command

dynamic processing overview 13

processing overview 11
STOP routine (CZAMC)

calling conditions 153

chart AC 75

description 32

phrase list processing 194
storage

allocation 55

restrictions 206

SUBGEN routine (CZANG)
calling conditions 157
chart AT 101
description 48
SUBPOL routine (CZAMJ)
calling conditions 155
chart AK 86
description 36
subscript code generation (see SUBGEN
routine)
subscripted array (see array)
symbol (see external symbol and internal
symbol)
SYMGEN routine (CZAPG)
calling conditions 158
chart BF 117
description 60
syntax analysis routine 38
syntax check 7

tables, internal and external 16u4-202
TAM 9
task dictionary table (TDY)
format 164
task monitor 9
TERMINATE 59,187

UNLOAD routine (CZAMT)
calling conditions 154
chart AQ 95
description 44
user control routine 9
user prompting (see PROMPT routine)

VALMOD routine (CZAOA)
calling conditions 155
chart BA 110
description 55

VALSYM routine (CZAOB)
calling conditions 155
chart BB 111
description 56

vVAM 9

virtual memory allocation 9

virtual storage allocation (see GETPAGE

routine)

VvISaM 9

VISAM OPEN 162

VISAM PUT 162
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