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Table F-5. Debug Information Level Field Values

Value Meaning Debugger Switches/Comments
0 None ~NDB; no debug table; DB OFF set to O.
1 Name, Line Nos. -DB option
2 Symbol Table -DBS and -DBA options

3-15 Reserved

OPTIMIZATION LEVEL. This field contains the value of the level of optimization. The values are 0-15.
Interpretation of the level is compiler-dependent.

DOMAIN FLAG. The value 1 indicates a DOMAIN-written operating system or library routine.
NON STD FLAG. The value 1 indicates that the routine does not use standard stack frame conventions.

EXT ENTRY. The ext entry flag field is true if the program has an external entry prologue (XEP). XEP is
the data section code that sets DB (AS5) and jumps to the pure code.

ALT ENTRY. The value 1 indicates that the routine has more than one entry point, or an alternate entry
point. However, there is only one entry in the debug index for such routines.

NO STACK FLAG. This field indicates that the routine does not use the stack. The flag can only be
TRUE if the non std flag is also TRUE. .

How Debuggers and Related Programs Locate Debugging Information

Although debugging is not the main topic here, a sketch of the mechanism by which the debugger and
related programs, such as TB (TraceBack), locate debugging information, may be of interest. The key
factor is that when a program is loaded, its pure code is mapped, not copied, into a process address space.
Given a virtual address, the operating system is able to return the identity of the file currently mapped
there and the offset of the address within it. Given this information for a PC address, a debugger can
locate and read the currently executing object module, look up the offset in the Debug Index Table, and
locate and read the DEBUGS information for the current routine.

F.7 Notes on the Known Global Table (KGT)

The known global table (KGT) provides the linkage mechanism between your program and the installed
libraries. The KGT maintains a list of globals that are defined in the installed libraries. When you load an
object module that references data from an installed library or calls an installed library routine, the loader
checks the KGT to resolve the reference. The old global field in the global table determines whether to
enter a global in the KGT. Refer to the “Global Table” section earlier in this chapter for detailed
information.

In addition to maintaining a list of globals, the KGT also maintains a list of sections. This enables your
programs and installed libraries to share sections. For example, a FORTRAN routine in an installed
library and a FORTRAN routine in your program can reference the same COMMON block.

Two section attributes control section sharing: the installed section attribute and the look at installed
section attribute. Refer to the “Section Index Table” section earlier in this chapter for information about
these section attributes. .

F-31 The Object Module



Index

Primary page references are listed first. Definition pages are in boldface. The letter f indicates that the
reference includes a figure. The letter t indicates that the reference includes a table. Symbols are listed at
the beginning of the index.

Symbols

(asterisk), 2-2, 3-3t, 3-8, See also Comments
(colon) 3-4, 5-3

(comma) 3-4t, See also field, source/destination
(dollar sign) 3-3t

(exclamation point) 3-9, 5-3

(greater than) 5-3

%  (percent sign) 3-4t, 3-11, See also Directives
(single quotation mark) 3-4t, 4-30

/ (slash) 3-4t, 3-8

vV — -

A
AS, 1-5, 6-2
A6, 1-5, 6-2
A7, 1-5, 6-2
absolute,

long address, 3-12t
short address, 3-12t
AC (address constant), 4-2
ADD,
address register direct, 3-12t
address register indirect, 3-12t
with displacement, 3-12t
with index, (8~-bit displacement) 3-12t,
(base displacement) 3-12t
with postincrement, 3-12t
with predecrement, 3-12t
address space, 1-3
addressing modes, 3-11 to 3-15
determination, 3-13 to 3-14t
direct/Memory, See absolute, program
counter indirect, program counter memory
summary, 3-12t to 3-13
-ALIGN (binder option),
-ALLMARK (binder option), F-16
“analysis tools, 6-1
argument passing conventions, 6-4 to 6-5, See
also C, data representation, FORTRAN,
function results, Pascal
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Arithmetic operators, 3-8t
ASM,
command line options, 2~
how it operates, 2-1 to 2-
invoking, 2-2 to 2-3
using, 2-1 to 2-3
assembly language, DOMAI:
elements, 3-3 to 3-9
introduction to, 1-1 to 1-
routines, calling, E-5
what is, 1-1 to 1-2
attributes, See section
automatic storage, E-1

B

.bin, 2-1 See also Object M«
binder,
implications with object m
interaction, F-24t, See in:
library files, loader
bitwise operators, See Logica:

Cc

C (language),
argument type conventions
calling conventions, 6-4,
calling conventions, 6-1 to 6~
E-1 to E-7
C, See C calling conventic:
calling a procedure, 6-6
examples of, 6-10 to 6-1¢
pre=SR9.5, E1 to E-7
routines, assembler, E-5
standard, 6-5
character set, 3-3
characters, special, See speciz
cleanup handler, 6-2
command line options, 2-3t,
-CONFIG, -IDIR
comments, 3-3
COMMON block, in FORTR-
conditional assembly, 4-31
directives, See directives
invoking, 4-31
predicate, 4-31, 4-32
conditional operators, 3-8t
conditional processing, 4-31, .
conditional assembly
-CONFIG command line optic
%CONFIG, 4-34

y 3-15

F-16
oraries,

)IS

29.5) E~7
+=SR9.5)

:ters

. 4-31
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3 4-4, See also TERN
zsiier option), 7-4

3 3

;«?11‘ -

X -6

k3 DB), 1-5, See also A5
Fo X :ation, 6-5

= addressing, 6-7 to 6-8

i commands, D-7
zr2s, D=2

¥ - debugging assembler routines, D-7
X izran, D=2
R T 22 AS

_.aguage level), D~1
-4

-3—1, See also DB, MDB
esentation, 3-6

23 numbers, 7-9

i-2, 4-10

.37y address modes, 3-12t

i~11, 4-30 to 4-45

7 oomr of, 4-33t

conditional assembly, include files,
directive name

-meger arithmetic library function)

i version number SRI, F-26, See
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epilogue cc
EQU, 4-1°
%ERROR.
error code
even-byte
%EXIT, 4-
expression
modes de
expressions
exponentia:
function)
EXTERN.
external s

FAC, (Flo-
FCB, (Frar
6-8
field, varia:
file pointer
files, See .
stack, sou
floating-pc:
in-line,
registers
TERN 1i:
See alsc
FORTRAN
calling ¢
FP Frame :
FPP (Float
calling, -
exiting,
impleme
notes or.
operatic
function re:

global,
definitic
referenc
Table, ¥
- arglis
exter
form:

ID f:-

name
old ¢
type

-6 to 6-7, (pre-SR9.5) E-4

messages, A-1 to A-8
lary, 2-2

3-7 to 3-9, See also address
nation

operators
‘integer arithmetic library

4-18
3-6

soint ACcumulator) 7-9
ontrol Block) pointers, 6-3,

‘e¢ Pseudo-ops

aclude, library, Listing, .Ist,

to 6-10
-tion set, C~1 to C-3

ations, 6-4

ol Block, See FCB
‘oint Package), 7-3 to 7-9

ons, 7-4 to 7-6
J
-6 to 7-9t

6-5

-8

-8

to F-17

4, F-17

d, F-17
F-15f

=-15

i, F-15
field, F~16
field, F-17
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us:

vai
Global ir..
creatic
forma.

name
numb:
numb=
numbe
numbe
reccr

pointe -
points
point:
recc
start &
versior
global tab
known

hardware
hex repre:

~IDIR, 2
%IF pred:
%IFDEF
immediate
ZINCLUZ
include di:
include fii-
indirect ac
insert file.
installed li
instructior.
branch
extens:
forma:
pseuc
variant
integer ari
division.
multiplic:
invoking -

JMP, 3-1:
JSR, 1-6.

:ld, F-16
F-15
a2 header, F-8 to F-10
ield, F-10
-10
sals field, F-10
-ions field, F-10
.red libraries field, F-10

~-ic resource information

. F-10

als field, F-10

:d libraries field, F-10
. resource information
r-10

:1d, F-9

=-10

- to F-17

3T

-25, See also Record
1, 3-6

1
THEN, 4-42
:e %THEN, 4-43
3-12t
30
4-30
7 to 4-31
.2 modes, 3-12t
clude files
1-5

determination, 3-10
0

z¢ also directives, op-codes,

library, 7-1 to 7-3, See also

ntiation, modulus,

-2 t0 2-3
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KGT (Known Global Table), 1-5, F-31

L

label, 3-3
legal suffixes, B-2
libraries,
installed, 1-§
shared, 1-3
library file, F-22
library routines, 6-5
line number, (of listing file) 5-3, (of
cross-reference listing) 5-4
LIST, 4-19
listing file, 5-1 to 5-4
cross-reference, 5-4

sample, 5-4f
examining the, 5-1 to 5-3f
sample, 5-2f
special symbols, 5-3t
loader, F-2

location counter, 2-1
logical operators, 3-9t

low-level debuggers, D-1 to D-7, See also
DB, MDB

Jst, 2-2

M

machine types, valid, B-1
-MAKER (binder option), F-22
maker module information records (MIRs),
F-22 to F-23
creation time field, F-22
format of, F-22f
ID field, F-22
name field, F-22
size field, F-22 ,
version field, F-22
mathematical libraries, 7-1 to 7-9, See also
Floating Point Package (FPP), integer
arithmetic library
-MARK (binder option), F-16
-MARKSECTION (binder option), F~13
mapped files, 1-4 '
niapping, 1-4
MDB, (Machine Level Debugger),
command formats, D-3
command semantics, D-4
commands, D-2 to D-4
invocation, D-2

Index-6




invocation under DEBUG, D-3
Memory indirect, 3-12t
post~-indexed, 3-12t
pre-indexed, 3~12t
MODULE, 3-2, 4-20
module information records, See maker
module information records (MIRs)
modulus, (integer arithmetic library function)
7-2 to 7-3
MOVE, 1-4, E-4
MOVEM, 3-6, 4-25
multiplication, (integer arithmetic library
function) 7-2

N

naming conventions, See assignment, external
reference names, reference names, reserved
names, section names

-NDB (DEBUG option), F-28

-NL, 5-1

NOLIST, 4-21

~NOLOOKSECTION (binder option), F-13

~-NOMARKSECTION (binder option), F-13

non-relocatable code, See pure code

numbers, 3-6 See also decimal
representation, denormalized, hex
representation

o

OBJIJDMP (Shell command), F-2
object code, (in listing file) 5-3
object modules, 1-4 to 1-5, F-1 to F-31
binding, F-1 to F-2
elements of, F-4 to F-20
format, F-5t
generating, See producing
header, F-5t to F-8
interpreting, F-3 to F-4
listing, F2, F3
loading, F-2
producing, F-2
read only, See Read only sections
Specifics, See KGT, Record
odd-byte boundaries, 2-2
offset, 2-2, 3-5, (in listing file) 5-2, 5-4
columns, (of listing file) 5-2
cross-reference, 5-4 .
pseudo-op that changes the, 2-2
op-codes, legal, B-1 to B-19
operator, 3-3
operators, 3-7 to 3-9t
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S

O

precedence, 3-7
See arithmetic, conditional, logical, shift
ORG, 2-2, 4-22

P

Pascal,
calling conventions, 6-4
pathname, 2-2 to 2-3
of Include file, 4-30
PEB (Performance Enhancement Board), 7-4,
F-25
pfm_8cleanup, 6-2
position independent code, 1-5, See also pure
code
predicate, 4-32
forms, 4-32t
PROC, 2-2, 4-23
PROCEDURE, 4-24 to 4-25, 6-7
PROCEDURESS, 1-4, 3-2
PROGRAM, 3-2, 4-26
program counter indirect,
with displacement, 3-12t
with index, (with displacement) 3-12t,
(8-bit displacement) 3-12t
program counter memory indirect,
post-indexed, 3-12t
pre-indexed, 3-12t
with index, 3-12t
program environment, DOMAIN,
overview, 1-2 to 1-5, See also Address
space, Installed libraries, Mapping, Object
modules, Run-time environment

Programming tools, See binder, DB, DEBUG,
MDB ' ;
prologue code, 1-7, 6-6 to 6-7, E~4
pseudo-ops, 3-11, 4-1 to 4-29
mnemonics, B-1 to B-19, See also specific
pseudo-op name
pure code, 1-5, 3-2
pointer to, F-7
pure sections, 1-4, See also, impure sections

R

read only sections, F-8
advantages of, F-8
read/write section templates, F-17 to F-20
record,
end, F-20
format of, F-20f
module information, F-21 to F-23
format of, F-21f
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maker, See maker module information
record
number of module information records,
header field, F-21
relocation, F-19
format of, F-19f
repeat, F-20
format of, F-20f
Static Resource Information (SRI),F-23 to
F-28
combining rule field, F-24t
kind field, F-24
value field, F-25 to F-28, See also
Hardware SRI, Software SRI, UNIX
version number SRI

text, F-17 to F-19
format of, F-18f
relocation, F-19
register conventions, notes on, E-6
register direct modes, 3~12t

register indirect modes, 3-12t, See also
indirect addressing modes

register lists, 3-6
register preservation, See register usag
register usage, 6-2 :
reserved names, 3-4 to 3-6
RETURN, 4-27, 6-7
routine,
Calling a DOMAIN assembly language, E-5
RTS, E-3 ’
run-time environment, 1-5, See also Calling
Conventions, Mathematical libraries

S

SB, See A6
SECT, 2-2, 4-28
sections, 1-4
addressing the data, 6-7 to 6-8
attributes, F-1, F-12 to F-14
absolute bit, F-13
alignment bit, F-2
field, F-1
install bit, F~2, F-13
instruction bit, F-13
look at installed bit, F-13
mixed bit, F-13
nonreplacable bit, F-13
old bit, F-12
overlay bit, F-12
read-only bit, F-12
zero bit, F-13
cross-reference listing, 5-4

I
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index table, F-11 to F-14
attributes field, F-12, See also section
attributes, F-11
format of, F-12f
location field, F-11
memory size field, F-12
name field, F-14
pseudo-ops that change the offset within,
2-2
names, 3-4 to 3-6
reference, 3-3
~relative, 3-15
See also DATA, PROC, readonly
shared,
special characters, 3-3t to 3-4t
shift operators, 3-9
software SRI, F-25 to F-26, See also Record
source,
code, (in lisitng file) 5-3
line syntax,
program (or file), 2-1, 3-2
format, 3-2f

- SP, See A7

stack, E-1
base (SB), 1-5, See also A6
file, 1-4
frame format, 6~3t, E-2 to E-3f
pointer, (SP), 1-5, See also A7
trace, E-3
unwinding, 6-1
start address, F-9
string, 3-6
suffixes, legal, B2
supervisor space, 1-3
symbol (in cross-reference listing), 5-4
SYSLIB (global library), 7-4
-SYSTYPE (binder option), F-26

T

TB (DEBUG command), E-3
template, F-1, See also Read/Write section
templates _
TERN, (Floating-Point instruction set) C-1 to
C-3, See also CPU
text, (of conditional assembly), 4-31
%THEN,
with %ELSEIF, 4-31, 4-33, 4-36
with ZELSEIFDEF, 4-33, 4-37
with %IF, 4-31, 4-33, 4-42
with %IFDEF, 4-33, 4-43
tools,
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analysis, 6-1
programming, See binder, DB, DEBUG,
MDB

two-pass assembler, 2-1

U

user global space, 1-3
user private space, 1-3
USING, 4-29

Vv

value, 3-5
%VAR, 4-44
-VERSION (compiler option), F-22

w
%WARNING, 4-45

X

XEP, (eXternal Entry Prologue), 6-8, See also
data section, addressing the
-XREF, 5-4, See also Listing file
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