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MODULE FUNCTION: _ ) _ .
This REQUIRE file contains all Literal, macro, and data structure defin-
itions used by new BLiss modules in the Debugger. Old Bliss modules do
not use this file for historical reasons.
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GENERAL DEBUGGER O

The declarations in this section define symbols of general utility
throughout the Debugger. This includes widely used Literals and
various utility macros.

LA X J

DATA STRUCTURE DEFINITION AND ACCESS

Here we declare all the macros used to define and acccess BLISS data
structures. These are the names L_, W_, B_, WO _, Wi_, and so forth,
The actual definitions are in a separale REQUIRE file, but thg{ are

required for the LIBRARY compilation of the present REQUIRE file.

IBRARY 'LIB$:STRUCDEF.L32';

)
L 4
1

BLISS-32 LANGUAGE EXTENSIONS

»
»
+

Here we declare various minor extensions to the Bliss-32 Langauge.

et e s s ot mme s am e am e rm et G Mo e e RS Em e amy b me s M me e e

LITERAL -
TRUE = 1, ! Define TRUE and FALSE
FALSE = 0; !

'ete-

MACRO . .
REPEAT = WHILE 1 DOX, ! Infinite Loop

ZEROCOR zeroes an area of memory. The two parameters are ADDRESS and COUNT,
which are the address of the area to be 2eroed and the number of contiguous
longwords to be zeroed, respectively.

ZEROCOR (ADDRESS, COUNT) =
CHSFILL (O, (COUNT) « &, CHSPTR (ADDRESS))X,

ONEOF (X) [] =
(MASK (XREMAINING)) * (X) LSS 0OX,

OR_OP (X) [] =
ORX,

MASK (X) (] =
1 *» (31-X) OR_OP (XREMAINING) MASK (XREMAINING)X,

CHSSEQUENCE (N) =

Qe Ben A& BaBoaBeia a a4 a4 o & & = & a
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VECTOR [CHSALLOCATION (N)IX,
CONSECUTIVE [x) = LITERAL X = XCOUNTYX;
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ERROR REPORTING

The following macro is used for reporting internal DEBUG coding errors
symbolically. The macro is used as follows:

$DBG_ERROR( "MODNAME \ROUTNAME number');

This si?nols the internal DEBUG error message DBGS_INTERR which prints
the text of the macro parameter. The convention is that this parameter
should include the module name and the routine name of the signal loca-
tion so that the Boint where the error was signalled can be easil
determined by DEBUG developers. In addition, a number may be inc{uded
in the signal text to make the text unique when there is more than one
$OBG_ERROR invocation in the same routine.

ACRO $DBG_ERROR (STRING) =
SIGNALT(DBGS INTERR, 1, UPLIT BYTE (XASCIC STRING)
LIF XILENGTH BTR 1
YTHEN
of IREMAINING)

$
8
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DEBUG OUTPUT MACROS

The fotloain? MACROs are used in several places in the debugger
to do formatted ASCII output ($FAQD).

! $FAD_STG_COUNT makes a counted byte string out of an ASCI] string.
! This macro is useful to transform an FAO control string into the

. address of such a string, whose first byte contains the Length of
; the string in bytes.

$FAO_STG_COUNT (STRING) =
OPLIT BYTE (XCHMARCOUNT (STRING), XASCI1 STRING)X,

! SFAO_TT_OUT constructs a call to FAD with a control string, and some
! argunenfs to the control string. This formatted string is then
output to the output device.

]

]

]

i

$FAD_TT_OUT (CTL_STRING)
DBGSFAD BUT (SFAD_STG_COUNT (CTL_STRING)
XIF XLERGTH GTR 1
L THEN

F!REHA]NING

{3
)X;

Page

(5)
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MISCELLANEOUS LITERALS

This section defines Literals which are used throughout the Debugger but
which do not belong with any specific data structures.

These four Literals are used to index into the DBGSGB_RADIX byte vector.

1TERAL
DBGSB_RADIX_INPUT
DBGSBRADIX OUTPUT
DBGSB-RADIX OUTPUT_OVER

' Ascii character Literals

LITERAL

'
i
i
]
i
i
i
'
i
L

"naun
N —O
.

DBGSK_LCBIAS
DBGSK_TAB
DBGSK_SEMICOLON
DBGSK_CAR_RETURN
DBGSK_L INE_FEED
DBGSK _NULL
DBGSK_EX_POINT
DBGSK _BLANK
DBGSK “AMPERSAND
DBGSK_AT_SIGN
DBGSK_SLASH
DBGSK _BACKSLASH
DBGSK _EQUAL
DBGSK_COMMA
DBGSKDOT
DBGSK_COLON
DBGSK _UPARROW
PBGSK_QUOTE
DBGSKTLEFT_PARENTHESIS
DBGSK_RIGHT PARENTHES]
DBGSK _MULTIPLY
DBGSK_PLUS
DBGSK“MINUS
DBGSK_DIVIDE
DBGSK_DBLAUOTE

! Deftine unary operators too

DBGSK_UNARY _PLUS
DBGSK UNARY “MINUS

~N
.

Lower case bias
ﬁog1zontal tadb
<cr>
<Lt
!?El character

i nmen
® @ o

NO 8~ ONMANLAINO = = NOAN

VAN = OO SO0 8~ =N BNWE OO

\
s

S

|
+

(AR TR TR TR R T TR T TR TR TR TY TE YR Y T V¥ F¥ FY T FF Py ¥

O I O LTI I LI LI I T T )
= YT T & & & 3 & & T % 8 S & T S WS

WO 85885 BN OWNES 2O

&~

$K_SLASH,

230,
231;

Object type literals. These values are used by the Address Expression
Interpreter and the Command Language Interpreter to identity the objects
returned by the Address Expression Interpreter, Some of these values also
appear in certain descriptors including the Primary, Value, and Address
Expression descriptors.

ITERAL
DBGSK_MIN_DESCR_TYPE = 120, ! Used in FROM clause of CASE

m imimimcmrms =
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DBGSK _LITERAL
DBGSK PRIMARY DESC
DBGSK_VALUE DES
DBGSK PERM BESC
DBGSKINSTRUCT]
DBGSK_NC_INSTRU
DBGSK_NC“OTHER
DBGSK _OTRER
DBGSK “NOTYPE
DBGSK_EXTERNAL _DESC
DBGSK“VAX DESC
DBGSK_V_VELUE _DESC
DBGSK_AED

3
C
ON
CTION

DBGSK_MAX_DESCR_TYPE

! Define the Radix Literals.

LITERAL

DBGSK_DEFAULT = 1,
DBGSK BINARY = 2.
DBGSK “OC TAL = 8

DBGSKTDECIMAL = 10,
DBGSK “HEX = 16;

; Detine Pseudo=-Symbol codes.

LITERAL
DBGSK_CURRENT _LOC
DBGSK_PREDECESSOR
DBGSK_SUCCESSOR
DBGSK LAST_VALUE
DBGSK_INDIRECTION

W HHNHEHKEHEHR

— ) ) el i il el ) il il il ni e
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132;

! Current location
! Previous location
: Next location <(CR>
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Literal value

Primary descriptor

Value descriptor '

Permanent Symbol descriptor

Instruction _

Named constant, instruction type

Named constant, not instruction
Lan?ua?o-specific data type

virtual address without any type
External (printable) format

VAX standard descriptor

Volatile Value descriptor

This code appears in the DBGSB_DHDR_TYPE
field of the new primary descriptor

and also in the correspondlng place

in the AED to tell that the descriptor
is an AED and not a new-style descriptor.
Used in TO clause of CASE.

! Default source Language radix
! Binary radix

! Octal radix

! Decimal radix

! Hexadecimal radix

L N ]

Last value “"\"'

K_CURRENT_LOC;
' An alternative meaning of ''."

is indirection

! Token type lLiterals. These are used by the Pathname Parser and scanners.

LITERAL
DBGSK_TOK_NULL
0BGSK”TOK”INVAL
DBGSK TOK L INE
DBGSK ™ TOK "LABEL
DBGSKTOK"BS
DBGSK TOK 1D
DBGSKTOK ™ INT
DBGSK TOK DOT
DBGSKTOK "REG
DBGSK”TOK“ONAME
DBGSK TOK LOWEST
DBGSK " TOK "HIGHEST

ov
DD O NO NI NN = O

CICHIS & & & & & o

.- 9

Null or EOL token
Invalid token
‘XLINE' token
‘XLABEL' token
'*\' token

10 token

1nte?er token

'.' token

'SREGISTER' token
*INAME® token

$K_TOK_NULL
$KTOK “QNAME;
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; Return state values for the Pathname Parser

LITERAL
DBGSK _PN =0, ! Data reference or lexical reference
DBGSK_REG =z 1, ! Register reference
DBGSK L INE z i. ! "ILINE' reference
DBGSK_LABEL s 3, ! "XILABEL' reference

' Command verb literals. These are used by the (ommand Line Interpreter.

R PR TR TR T P EE TN TR TN N T T T N P R T R T T R N R R O N N R I I A R N I T T T TR TR TR I TR T T T T T O S e e

TR R 2 aE 2l ol o o o ol o3 ol 3

PIORININY —P e el b D P o ol ood o
WA 2 O 00BN LN - O

?OOOOOOOOOOOOO

0624

lelolelelelelelelelelelelelelelalelelalelalnlelalelolelalelelelelalolelalalelololelolelelolelolelalolalelaolololo )

LITERAL
DBGSK_ALLOCATE VERB = 22, ! ALLOCATE
DBGSK_AT_SIGN_VERB z 1 '3
DBGSK"ATTACH_VERB =26, 1 ATTACH
DBGSK_CALL _VERB z 2, ! CALL
DBGSK“CANCEL _VERB = ! CANCEL
DBGSK DECLARE VERB =20, i DECLARE
DBGSK “DEF INE_VERB = 4 i DEFINE
OBGSK “DELETE "VERB =32, | DELETE
DBGSK“DEPOSIT_VERB =5 i DEPOSIT
DBGSK D ISPLAY VERS = 28, i DISPLAY
DBGSKDUMP_VERS = 57. ' DUMP (Only for developer use)
DBGSK EDIT VERB = 33, 1 EDIT
DBGSK_EVALOATE VERB = 6, ! EVALUATE
DBGSK_EXAMINE _VERB =7, ' EXAMINE
DBGSK EXIT_VERB =8 PEXIT
DBGSK EX]TCOOP_VERB =19, | ExITLOOP
DBGSK_FOR_VERB™ = 25. 1 FOR
DBGSK-GO_JERB =9 i GO
0BGSK_HECP VERB =18, i HELP
0BGSK_]F VERB =16, ! IF
OBGSK _REPEAT VERS =18, ! DO
DBGSK_SAVE_VERB = 31, ! SAVE
0BGSK"SCROCL _VERB = 29. i SCROLL
OBGSK_SEARCH_VERB = 15, | SEARCH
OBGSK SELECT VERB =30, ¢ SELECT
DBGSK"SET VERB = 10, ! SET
DBGSK_SHOQ VERB = 11, ' SHOW
DBGSK_SPAWN VERB = 21, ' SPAWN
DBGSK"STEP_DERB = 1;. i STEP
0BGSK_SYMBOL 12E_VERB : 28, ! SYMBOLIZE
DBGSK~TYPE VERB™ = 14, ! TYPE
DBGSK_UNDEF INE_VERSB = 24, ! UNDEF INE
DBGSK_WHILE_VERB = 17, ' WHILE
DBGSK_F IRST_VERB = DBGSK_AT sncn VERB,
DBGSK LAST_DERB = DBG T_VERS,
EVENTSK_SET_BREAK = 1, ! Also SET_BREAK in DBGNSET
EVENTSKZSETZBREAK_EXC = 3, | Also SETCEXCEPTION BREAK in DBGNSET
EVENTSK SET TRACE™ =14, i Also SETZTRACE in DBGNSET
EVENTSK SET WATCH =17, | Also SET_WATCH in DBGNSET
EVENTSKTSET™S EP =11, i Also SET™STEP in DBGNSET
EVENTSK STEP =12, ! Also DBGSK_STEP_VERB




lelelelelelelelalclelelelelalalalelelalelaleiealalelelolelolalalalealelelelelalalelelalelelalalelalalelalealalalelelel

[ PEPEYAEANFEFEFEFEAFE SR FEFEFE FEFE A FEA IR SAFE P LA LR IELA AN PR XN N PR NI N PR T XN I T T T IO PO O I S i R R R N G

PONININ) — bt b e ot =2 —2 2 2 QOO OO OO0

elelelelelelelelololalalelelalalalealalalele]
UAA VAN VTA T A VAV VAA VA VAWV AN
WU = O 000 NN AN - OO0 NN B WD

2 Sep=-1984 Ss Sg VAX=11 Bliss=-32 v4.0-742 P
-Sep=-1984 _$2558DUA28: [DEBUG.SRCIDBGLIB.REQ; T

EVENTSK_SHOW_BREAK = 1 ' Also SHOW_BREAK in DBGNSMOW

EVENTSK “SHOW TRACE =1, i Also SHOW TRACE fn DBGNSHOW

EVENTSK SHOW WATCM = 14, | Also SHOW WATCH in DBGNSHOW
EVENTSK_CANCEL_BREAK = 2, ' Also CANCEL_BREAK in DBGNCANCL

EVENTSK CANCEL “BREAK_EXC= &, i Also CANCELTEXCEPTION BREAK in DBGNCANCL
EVENTSK_CANCEL_TRACE™ = 9 ' Also CANCEL_TRACE in DBGNCANCL
EVENTSKZCANCEL_WATCH = 14; i Also CANCELZWATCH in DBGNCANCL

! value kind Literals. These values are returned as
! DBGSSTA_SYMVALUE and DBGSSTA_VALSPEC.

LlTERAL

value kinds'' by routines

DBGSK _VAL _NOVALUE
DBGSK_VAL_LITERAL
DBGSK_VAL_ADDR
DBGSK_VAL_DESCR
DBGSK _VAL _UNALLOC

Symbol is a type and has no value

Value is a Lliteral

Value is an address

Value is a descriptor pointer

Symbol was never allocated and
hence has no value

HWHHHN
SO =2 O

! Debug specific DTYPE codes which are used in DBGNEXMNE.
: These codes are TEMPORARY!
LITERAL

DBGSK_DTYPE _AD 56; ! ASCID string

; Maximum number of digits in a packed decimal number,

LITERAL
DBGSK_LARGEST_PACKED

31;

! PL/]1 specific data type codes. These are referenced in DBGPERMOP and in
! DBGEVALOP in calls to the PL/] RTL during type conversions and calculations.

LITERAL
DBGSK_PLI_PIC =1,
DBGSK PLICFI1X_BIN = %.
DBGSK"PLIFLO"BIN = 3,
DBGSK_PLI_FIX_DEC = 4,
DBGSK_PLI_FLODEC =5
DBGSK-PL1-CHAR = 10,
DBGSK_PLIZCHAR_VAR =11,
DBGSK PLIUBIT = 12,
DBGSK_PLI1_ABIT = 14;
; Debug Print (ontrol Code.
LITERAL
DBGSK_PRTSET_LMARGIN =1, ! Set left margin for DBGSPRINT
DBGSK_PRTSET_RLMARGIN = 5. ! Set relative left nar in
DBGSK_PRTYBRK_ON BLANKS = 3, ! Set break on blanks f c$
DBGSK_PRTSET_CORTINUE = &, ! Set indentation length for continuation

~ N
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DBGSK_PRT_RESET

1S-semtam gesa

! Reset to default settings
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! Length of descriptor in bytes

3
DBGSSTG_DESC = BLOCK [(DBGSK_STG_DESC_SIZE. BYTE] X;

¢
OBGSK_STG_DESC_SIZE = 12;

Input strin
use of the 8

MACRO
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ADDRESS DESCRIPTORS

The Ada-ess Descriptor is used to define an address where a bit offset
is needed in addition to a byte address.

T T iy iy g g g g S S +
0 ; DBGSL ADDRESS _BYTE ADDR g
............................................................... +
1 i DBGSL ADDRESS BIT OFFSET '
............................................................ +

A pointer to an Address Descriptor is declared as follows:
ADDPTR: REF DBGSADDRESS_DESC;

[}
|
|
|
!
'
t
i
]
|
|
|
!
!
i Detine the fields in the Address Descriptor. Also define the declaration
! macro.

laes

FIELD DBg:ADDRESS DESC_FIELDS =

DBGSL _ADDRESS_BYTE ADOR =[O, L_ D), ! y e address

?EgtL ADDRESS_BIT_OFFSET = [ 1, L_ 1 ! Bit offset
LITERAL

OBGSK _ADDRESS_DESC_SIZE = 2; ! Size of descriptor in longwords
MACRO

DBGSADDRESS _DESC = %g EDBGSK ADDRESS _DESC

K SIZE]
D(DBGSADDRESS _DESC_ T ELDS) X:

et
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LITERAL

MACRO
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ADDRESS EXPRESSION DESCRIPTORS

The Address Expression Descriptor is used to define an address expres-
sion. It has the foliowing structure:

33222222 % 2221111111111
109876543210987654321098765643210
teccccccccrccncrrscrcrcncccaccccccsccanccccencaas teccccccccccccns +

{DBGSB_AED_SIGNATURE ! 1DBGSB_AED_TYPE !
L e e b L T T T Y YT,
: DBGSL_AED_VALUE :

A pointer to an Address Expression Descriptor is declared as follows:
AEDPTR: REF DBGSAED

Define the fields in the Address Expression Descriptor. Also define the
declaration macro.

1ELD DBGSAED_FIELDS =
SET

DBGSB_AED_TYPE = [ 0, 80_ 3, ! The type of the value field
DBGSB_AED_SIGNATURE = (0, 82_], ! Always contains a code DBGSK_AED
! saying this is an AED.
?E?SL_AED-VALUE =01 L] ! L-value or pointer to descriptor
DBGSK_AED_SIZE = 2; ! Size of descriptor in lLongwords

DBGSAED = BLOCK[DBGSK_AED_SIZE] FIELD(DBGSAED_FIELDS) X;

! The following are the legal values for the DBGSB_AED_TYPE field.

[}

[}

! DBGSK_PRIMARY_DESC ! The value field contains the address
! ! of a primary descriptor

! DBGSK_PERM_DESC ! The value field contains the address
! ! of a permanent symbol descriptor
! DBGSK_INSTRUCTION ! The value field contains a PC value

: DBGSK_NOTYPE ; The value field contains an untyped

L-value

BGLIB.REQ;1
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COMMAND

command is parsed.

EXECUTION

This section contains the definitions for the nodes that are part of a
command execution tree. A command execution tree is built when a debug
The tree contains a verbd node
(e.g., EXAMINE, DEPOSIT, etc.) as the header node
are chawns of adverb nodes and noun nodes.

TREES

reEresent1ng the command

inked to the verb node

The noun node chain hanasPTRf

the OBJECT_PTR field and the adverb node chain hangs off the ADVER

field. The exact structure of the tree depends on the command.
VERB NODES
tecccccssssssncsnscs v ocnsncasrrressrcscnsnssssossfcaccccarscsrven +
0 i--------------------------_--;EE-!EEE-EQQEEEEIE 38_VERB_LITERAL:
' DBGSL _VERB_ADVERB_PTR '
2 T e e oBeCT PR
FIELD

DBGSVERB_NODE _F IELDS =
SET

DBGSB_VERB_LITERAL
DBGSB_VERB_COMPOSITE
DBGSL_VERB_ADVERB_PTR
DBGSL_VERB_OBJECT_PTR

TES;
LITERAL

DBGSK_VERB_NODE _SIZE
MACRO

DBGSVERB_NODE

ADVERB NODES

=l )
N=2O0O

3.

OO

* & @ 9

! First level verd

! Second or third level verb

: Pointer to adverb node

! Pointer to object (noun node)

! Length in longwords

= BLOCK [DBGSK_VERB_NODE_SIZE] FIELD (DBGSVERB_NODE_FIELDS) X;

!

; teccccccccccscccnncccccncccrcccccccmcecenccccccane teccccccccccccas +
T S eeeceeemceeececemcenenn s AOVERSLITERAL:
i - G-ttt S :
L ceememeamann tdelat s i S :

ELD
DBGigg¥ER8_NODE_FIELDS =

DBGSB_ADVERB_LITERAL
DBGSL _ADVERB_VALUE
DBGSL_ADVERB_L INK

TES;

(e Lan
O

* @ »

(=lele]

* & O

N NCD
PON~

LI

OO
e

! Adverb id literal
' Value (integer)
' Link to next adverb node

p
BGLIB.REQ;1
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LITERAL
DBGSK _ADVERB_NODE _SIZE = 3; ' Length in Longwords
MACRO
OBGSADVERB_NODE = BLOCK C(DBGSK_ADVERB_NODE_SIZE] FIELD (DBGSADVERB_NODE_FIELDS) %;
: NOUN NODES
E docscsvonossscasascscccna L LY Y X Y 3 LI I L T Y P T Y LYYy Yy Yy Yy Yy Yy ¢
: 0 i DBGSL _NOUN_VALUE i
g L oeGsL,AoJectxvs_Pvn ;
g r I DBGSL _NOUN_L INK !
4 {ocsscosssnsescscsssesseenenae aoaeedddowedoceenae coseseseccsccsssecasee L)
A A DBGSL _NOUN_VALUE2 :
. focccnccvoevssssccocssssssssvsnassssses LI Y LT L LY YT Y LYY Y Yy Yy Y Yy
FIELD oegznouu NODE _FIELDS =
DBGSL _NOUN_VALUE = [0, L_ J.! Noun value
DBGSL_ADJECTIVE_PTR = [ 1, L- ],! Pointer to adjective (unused)
DBGSL _NOUN_L INK™ = [ ¢. L_ ],' Pointer to next noun
DBGSL_NOUN_VALUE2 = [ 3, L- ],! Additional Noun value
DBGSL_NOUN_VALUE3 = [ 4, L 1,! More Noun value (long nodes only)
?EESL NOUN_VALUE4 = [ S, L_ ) ! More Noun value (long nodes only)
LITERAL
DBGSK_NOUN_NODE _SI1ZE = &, ! Length of normal Noun Node in longwords
DBGSK_NOUN_NODE_SIZE_LONG = 6; ! Length of Long Noun Node in longwords
MACRO

DBGSNOUN_NODE = BLOCK [DBGSK_NOUN_NODE_SIZEJ FIELD (DBGSNOUN_NODE_FIELDS) X;

a m& A& A & e e A A A B A & & e & - e & = o=
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COMMAND INPUT STREAMNM
The Command Input Stream (C]S) is a Llinked List that the debugger
maintains to describe where it is currently taking input from.
The tormat of a Command Input Stream Descriptor is:

33222222 g 2 2 S 111111 ; 111
98765432109876543210

10685654857
domccccccccanaca tecccccccccascns toe coccsace .

. Unused ! $B_INPUT_TYPE ! CISSY_LENGTH S
T e T CISSA_INPUT_PTR B

2 T T IS A NN LNk T
S TCISSALINIT_ADDR B
tecccccscccnccne tocccccecccae -y -t

4 i-__-gcgisg ..... i-----tigg:--_-_i-___ ClS’!-lllT_LENGTH __=i
S oo CISSAWMILE_CLAUSE —
6 i CISSL_FOR_UPPER_BOUND  or CISSL_REPEAT_COUNT :
/2 CISSA_FOR_LOOP VAR ) B
g 1T “TCISSL_FOR_LOOP_INCR -
9o T T L ISSL_SCREEN_ OUTPUT Tt
10 1T ISSL_ SCREEN, SOURCE I
M T T SSL_SCREEN ERROR
o oy TTCissasuFLIsT T :
T Tuswwwieiew

A pointer to a command input stream descriptor block is declared

I R RN PR N R R A XA PRI N YR PR PRI SR EE TR YR R IR NN FI FE TN FN P N N PN N I N e e e I TR L T T PR R I T
Y b S e mm b am S Al S e § am S S am b ek 5 Mo $ A s M S e b W B i S MM S M S MR S M B M e em b e e o e g am # = p o s W s e s s a3 am s e oo s m e wm e e e e .

(elelelelelelelalalalalelalelslelelolalalalelalelolelalalelelolelaleolsleleoleolelelelolelololololelaloleolololeolelele)
e e B B B B B By B B Y R N Y Y R Y R e Ay Rt BnY ¥ RV D DN D B P R R D R R D D P P D W P P Py gy e '
BN = OV NO VWA 20OV NS WNN = OO0 N WA S AN = O 000 NN N = O 000N WS N = OO

EENT LR Yo Yo Yo Yo Yo Xo Yo Yo Yo SV IV IV IVAVIVAVAV IV IV V W W N S A A N N N NP T TP IO P
(elelelelelalelalolalelalaleleleolaleleolelelalelalelceoolelelololeololololololelololeolelelaleolelaleolelololelelalele)

with:
CIS_PTR: REF CISSLINK

Define the fields, the descriptor size, and the declaration macro.
IELD CIS _FIELDS =

SET

CISSB_INPUT TYPE = s. B_ g. ! Type of CIS link
CISSW_LENGTR = . W_ ), ! Length of input butffer
CISSA_INPUT PTR = [ &, L_ }‘ ' Pointer to input buffer
CISSATNEXT_[CINk = ( 8, L ], ! Ptr to next cis link

D . . T L S S A
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LITERAL

MACRO

b 5

CISSA_INIT ADDR = [ 12, L_ ), ! Ptr to start of input buffer
CISSW_INIT-LENGTH = 18. w_ ' Allocated butffer size
CISSVCREM FLAG = [ 18, v_(d)).! Is Link flagged for removal?
CISSV_WHICE FLAG = [ 18, v2(1)),' TRUE when condition is true
CISSV_SCREER_NOGO = [ 18, v2(2)],! Saved NOGO flag to turn oft STEPs

' and GOs in CIS_SCREEN entries
CISSA_WHILE CLAUSE =E 0, L_ ;. ! Pointer to WHILE command
CISSL_REPEAY COUNT ={ 24 L ! Count for REPEAT looY
C1SSL_FOR_UPPER_BOUND= gt. C_"3.i upper bound for FOR Loops
CISSAZFORLOOP_VAR = . L__J. ! Pointer to the FOR loop var name
CISSL_FOR_LOOP_INCR=[ 32, L_], ! Increment for FOR looEs
CISSL-SCREEN_00TPUT=L 36. L-"§, i Reset value for DBGSGL_SCREEN_OUTPUT
CISSL_SCREEN_SOURCE=[ 40, L_ J. ! Reset value for DBGSGL_SCREEN_SOURCE
CISSL_SCREEN_ERROR =z[ 44, L_ ), ! Reset value for DBGSGL_SCREEN_ERROR
CISSATBUFLISY =[ 48, L_ g. ' List of buffers to free in CIS_REMOVE
CISSW WHILE_LENGTH =[ 52, W
TES;
CIS_ELEMENTS = 5¢; ! CIS block size (bytes)

CISSLINK = BLOCK [(CIS_ELEMENTS, BYTE] FIELD(CIS_FIELDS) X;

! The following are lLegal types for (IS links,

LITERAL

DBGSK_CIS_MINIMUM = 0, ! Lowest t‘?e CIS
DBGSK_CI1S_DBGSINPUT = 0, ! Type DBGSINPUT
DBGSK_CIS_RAB = 1, : Type RAB
DBGSK_CI1S_INPBUF = 2, ! Type input butffer
0BGSK_CIS_ACBUF = 3, ! Type action buffer
DBGSK_CIS_REPEAT = 4, ! Type repeat buffer
DBGSK_CIS_WHILE = 3, ! Type while buffer
DBGSK_CIS_IF = 6, ! Type if buffer
DBGSK_CIS_FOR = 7, ! Type for buffer
DBGSK_CIS_SCREEN = 8, ! Type for Screen Display
DBGSK_CIS_MAX]IMUM = 8; J H1ghest type CIS

! The definitions below should eventually be eliminated when all uses of
' them are converted to the DBGSK_ form,

LITERAL

CIS_DBGSINPUT = O, ! Type DBGSINPUT

CIS_RAB = 1, ! Type RAB

C1S_INPBUF z i. ! Type input buffer
CIS_ACBUF = 3, ! Type action bufter
CIS_REPEAT = 4, ' Type repeat buffer
CIS_WHILE = 5, ! Type while buffer
CIS_IF = 6, ! Type it buffer

CIS_FOR = 7, ! Type for buffer
CIS_SCREEN = 8; ! Type for Screen Display

VAX=11 Bliss=32 v4.0
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0854
0855
0856
0857
0858
0859
0860
0861
0862
0863
0864
0865
0866
0867
0868
0869
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ﬁucno DBGSCONTROL _FLAGS = BITVECTORLIX;

{ONTROL

FLAGS

13
1g-Sep-1984 55:59:57
15=Sep=-1984 :63:00

Control flags are global DEBUG status flags used to control the
overall flow of DEBUG execution. They represent the major state

ot DEBUG.

LITERAL

'
i
i
i
i
i

DBGSV_CONTROL_TDBG
DBGSV CONTROL ~SDBG
DBGSV_CONTROL “KDBG
DBGSV_CONTROL “URUN
DBGSV_CONTROL_EX]T
DBGSV CONTROL “FAIL
DBGSV_CONTROL “DONE
DBGSV_CONTROL ALLOCATE

DBGSV_CONTROL _USER
DBGSV_CONTROL -STOP

DBGSV_CONTROL_TBIT
DBGSV_CONTROL _SCREEN
DBGSV_CONTROL_VERSION_é

We also define a macro $SABORT_

ENDX

T % %

-
- . o .. e 0.

[

12;

Set if this is a testable DEBUG

Set if this is SUPERDEBUG

Reserved for future development

Set if user program has been run to
.stop DEBUG allocating merory

Set if DEBUG is about to EXIT

Set p; DEBUG internal errors

Set it user execution complete

Set if OK to allocate more memory
(e.g., SET MODULE/ALLOCATE)

Set if user program is runnin

Set by “Y,DEBUG sequence to abort
grocessina DEBUG command files

Used dy DBGEVENT and DBGSTART to
ccontrol AST/TBIT interactions,

Set it screen displays must be updated
_because user program has run

Set if VMS 3B or 4.0 s running

) RT_ON_CONTROL _Y. The purpose of this macro is
to allow premature termination of commands which can take a lLarge amount
of time to complete but to allow the individual command routines to make
sure that they leave all DEBUGS internal data structures in a consistent
state. Execution of this macro will have no effect if the Control-Y flag
is clear, but will SIGNAL back to DEBUG command level if the flag is set

MACRO SAggEINON_CONTROL_V =
EXTERNAL DBGSGV_CONTROL : BITVECTORL];
IF .DBGSGV_CONTROLLDBGSV_CONTROL_STOP) THEN SIGNAL(DBGS_ABORTED);

VAX=11 Bliss=32 Vv&.0-742
_$2558DUAZ8: [DEBUG.SRCIDBGLIB.REQ; 1
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DEFINE SYMBOL TABLE
The Define Symbol Table contains information about the symbols
that are currently defined with the DEFINE command.

There is a doubly Linked list for all globally-defined symbols.
(l.e., symbols defined with DEFINE <symbol> == <defirnition>)

VAX=11 Bliss=-32 v4&.0-742
_$2558DUA28: [DEBUG.SRCIDBGLIB.REQ;

The global variable DBGSGL_GLOBAL_DEFINE_PTR points to this List.

For each command procedure that is active, there may also
be 3 define List that is local to the procedure. The variable

DBGSGL _LOCAL _DEFINE_PTR points to a doublg[linked List of header

blocks. Each header block points to a dou

y=linked Llist
of symbols.

Pictorially,

GLOBAL _DEFINE_PTR => | entry | <=> | entry ! <=> ..,

LOCAL _DEFINE_PTR => | header ! <=> | header | <=> ...

0
1

2

v v
» entry | . entry
Vv v

The format of a header block is:

3322222222221111111111
109876543210987654643210987654321

XL TP PR T P P Y Y T Yy Yy Ty ->e L L L ]

! DEFSA_NEXT_LINK

0

-d
'
'

’ ............................ ----------------.------------------’

! OEFSA_PREV_LINK

L Y T T R R N Y Y Y T T Y T 1 C T T 1 T ¥ 1 ] o

: DEFSA_DEF INE_LIST

’ ........................... SeSPS PSPV POODOODDS L1 1 J

3322¢2¢2¢22¢2221111 111111
% 210987656432109876546321

-9

-

0

P9 188
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VAX=11 Bliss=32 v&.0-742

0o DEFSA ENTRY NEXT_LINK !
LT T L Ly Y Y Yy e P P PP Soeveoeeew L

I DEFSA_ENTRY_PREV_LINK :
docsavececsea oocsoves LA L L L 2 L LYY Y Y Y Y Py Yy Yy Yy ey yass oeoeowecees

2 i DEFSA_NAME '
LA AL A L L DL L L T T X L L T T T Ly e Y L]

3 ' DEFSA VALUE '
LT T LT T T Y T T Yy o P, dosnecsccccvevecs L

4 : Urused + DEFS$B_ KIND '
bososscvocvccnans L ]

' Detine the tields of a DEFINE entry.
F1ELD oegéue ENTRY_FIELDS =

]
|
]
]
[}
1
¢
]
'
!
|
! (T T T Y YT Y Y Y T ¥ Y Ty LT L T Y T ¥ T ¥ %) L T L LY Ty Yy Yy Yy ¥y Yy
|
|
|
1
]
1
¢

DEFSA_ENTRY _NEXT_LINK = [ O, L_ ], ! forward link
DEFSA_ENTRY_PREV_LINK = E 6, L_ 1. ! Backward Link
OEF SA_NAME = (8, L_1. ! Points to a counted str1n$
! with the name being defined
DEFSA_VALUE = 012, L1, ! Points to a descriptor or
! counted string with the
! “value'' of the symbol.
DEF$B_KIND = [ 16, 80_ 1] ! Contains 3 code for the ''kind’’
! ot definition. The codes
! are defined below.
TES;
; Define the fields of a header block.
FIELD DEgéNE HEADER_FIELDS =
DEFSA_NEXT _LINK =(0,L_). ' forward link
DEFSA_PREV L INK =[ 4, L_ 1, ! Backward Link .
DEFSA_DEFIRE_LIST = [ 8, L. ] t Points to the linked List

of DEFINE entries.
TES;

; Define the size in oytes and in words of the above structures.
LITERAL

DBGSK_DEF INE_ENTRY -$l2EB - 17,
DBGSK_DEF INE_ENTRY SIZE'W = §
DBGSK”DEF INE_HEADER_SIZE B = {2,
DBGSK DEF INE_HEADER SIZE™W = 3;

! Define the codes that will be used for the possible kinds of
; symbol definitions.

LITERAL

:59:57 P
:643:00 _$2558DUA28: [(DEBUG.SRCIDBGL IB.REQ; 1
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0984
0985
0986
0987
0928
0989
0990
0991
099

099

0994
0995
0996
0997
0998
0999
1000

M 1001

100¢

M 1003

1004

(elalelelelelalelelolalolelelalelealalele]

Sep~-1984 VAX=11 Bliss=32 v4.0-742
1h-len-10m 3250

DEFINE,LOUE z 1, ! Lowest value of DEFINE codes

DEF INE _ADDRESS =1,

DEF INE _COMMAND z i.

DEF INE_PROCEDURE z ),

DEF INE_STRING =4,

DEF INE_VALUE = 9,

DEF INECPARAME TER =6, ! This is used to temporarily store strings
! representing actual parameters, until
' they are bound to formals by the
' DECLARE command.

DEF INE_KEY =7,

DEFINE_MIGHEST = 7. ! Highest value of DEFINE codes

; Macros for declaration of DEFINE entries and headers.

MACRO
DEF INESENTRY =
BLOCK [DBGSK_DEFINE_ENTRY_SIZE_B, BYTE] FIELD (DEFINE_ENTRY_FIELDS)Y,
DEF INESHEADER =
BLOCK [DBGSK_DEF INE_HEADER_SIZE_B, BYTE) FIELD (DEFINE_HEADER_FIELDS)Y;

P
_$2558DUA28: [DEBUG. SRCIDBGL IB.REQ;
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ERROR STATUS CODES

Debu?aer status codes are defined in the MDL file DBGMES.MDL~--new ones
shou therefore be entered in that file. ALL that is found here are
definitions relating to components of status codes.

Define the possible values of the status severity field.

_ITERAL

SYSSK_INFO = 3; ' Informational status severity

e

32 v4.0-742
(DEBUG.SRCIDBGLIB.REQ;1
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EVENT TABLE ENTRY

32 v6.0-742 Page ib
DEBUG.SRCIDBGLIB.REQ; 1 (15)

The Event Table contains all needed information about all set break-
points, tracepoints, and watchpoints. For each set eventpoint, there
is one Event Table Entr The exact format of the Event Table Entry
depends on the nature o “the eventpoint itself, but all Event Table
Entries have the following general format:

Tod8888888883ataliitldonresasano

bovcamccccacocsscscassvessssccscavscoaccnccerneccaase cosecvesssscsccsscsed

: EVENTSL_CMD_FLINK :

g EVENTSL EXCEPTION

bobpscscca bobobnbéodsascsacncrnssvsesssfsacsanssssssaasa bosvacocvdocsccces L 3

Teoo= 131211100 B_SUB_KIND l 8 CHD KIND | B8_CMD_TYPE !

/B_SAVED_SUB_KIND! = unused - 'DICIBIAI9:181716:5:41312:1:0:

Q---------—--------—a---------------*-0-’-0-0-‘-0-‘-‘-0-‘-’-’-0-‘

: EVENTSL_AF TER_COUNT :
Ly e e Py 4
' EVENTSL _WHEN '
L T Y ey -ad
' EVENTSL_DO '
L e Y Ty e N T T T T T T LYy ey, ¢4

EVENTSV_SILENT
EVENTSV_THREADED
EVENTSV_ONCE ONLY
EVENTSV_HAS VAL _DSCR
EVENTSV_ROUTINE™
EVENTSV_RET_AT_PC

EVENTSV_DELETED

[6) EVENTSV_OVRD_LINE
(6] EVENTSV_STEP_LINE
Eb] EVENTSV_OVRD_OVER
6] EVENTSV_STEP_OVER
(6] EVENTSV_OVRD_SOURCE

S MN=O N WNSWW—O
~
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S : 6] EVENTSV_STEP_SOURCE
6 : 6) EVENTSY® _OVRD NOSYSTEM
7 : 6) EVENTSYV® STEP _NOSYSTEM
8 : 6] EVENTSV® JOVRD NOSILENT
9 : 6] EVENTSV_STEP_NOSILENT
A 6% EVENTSV_STEP_BPT
B8 : 6] EVENTSV_STEPCTI(K
C : 6] EVENTSV_STEP_LINE_OK
D : (6] EVENTSV_BREAK_ADDRESS

A pointer to an Event Table Entry is declared as follows:
EVENTPTR: REF EVENTSEVENT_DESCRIPTOR

ALso declare the maximum

Define the fields of the Event Table EntrK 4his d
e declaration macro.

[}
|
]
]
]
]
]
1
1
]
]
]
]
]
i
1
l
l
: size of an Event Table Entry and define
F
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FIELD EVEQ}SEVENT_DESCRIPTOR_FlELDS =

EVENTSA_EVENT_DESCRIPTOR = [0,A_],

EVENTSL _CMD_FLINK
EVENTSL_CMD_BL INK

EVENTSL _EXC_FLINK
EVENTSL_EXC_BLINK

EVENTSL_EXCEPTION

EVENTSB_CMD_TYPE
EVENTSB_CMD_KIND
EVENTSB_SUB_KIND

EVENTSB_CMD_FLAGS

EVENTSV_SILENT
EVENTSV_THREADED
EVENTSV_ONCE _ONLY
EVENTSV_HAS_VAL_DSCR

EVENTSV_ROUTINE
EVENTSV_RET_AT_PC

EVENTSV_DELETED
EVENTSL_STEP_FLAGS

EVENTSV_OVRD_L INE
EVENTSV_STEP_L INE
EVENTSV_OVRD_OVER
EVENTSV_STEP_OVER
EVENTSV_OVRD_SOURCE
EVENTSV_STEP_SOURCE
EVENTSV_OVRD_NOSYSTE
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Event Descriptor address

Command queue foward Link
Command queue backward Link

Exception queue forward Llink
Exception queue backward Llink

Exception code we expect to see

Command t
Command k1nd
Command sub-kind

Command flags

Flag set if /SILENT qualifier set
Flag set if this is threaded code
Flag set for temporary event entry
Flag set if there is an Event
Value Descriptor
Flag set if ROUTINE EventPoint
Flag set if SET BREAK/RET (or TRACE)
address is at current P(
Flag set if this entry is deleted

‘Stepping' flags

Flag set if override step/line
Flag set if step/line

Flag set if override step/over
Flag set if step/over

Flag set if override step/source
Flag set if step/source

Flag set if override step/nosystem
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LITERAL

EVENTSV_STEP_NOSYSTEM
EVENTSVOVRD-NOSILENT
EVENTSV_STEP-NOSILENT
EVENTSV_STEP_BPT =
EVENTSVZSTEP T] z

cK
EVENTSVSTEPNOL INE
EVENTSV_BREAK_ADDRESS

EVENTSB_SAVED_SUB_KIND=

EVENTSL_AFTER_COUNT
EVENTSL_STEP_COUNT
EVENTSL_SSV_COUNT

EVENTSL _WHEN
EVENTSL_USERS_P(C

EVENTSL_DO
EVENTSL_USERS_FP

nn

EVENTSL _PRIMARY
EVENTSL_OPCODE _LIST

EVENTSL_ADDRESS
EVENTSL_FP_RET_CNT

EVENTSL_VALDESC
EVENT$SB_OPCODE
EVENTSL_THREAD
EVENTSA_VMSDESC

EVENTSL_STEP_LO_PC
EVENTSL_STEP_HI_PC

EVENTSL_CALL_FRAME
TES;

-~ Y [ an an ]
~N~N~Ny O0 O0 OO0 OO0
- - - - - -
1 00 [ I I ]
~ ~ o~ o~~~
— wd b

-~
-
e a .< L <

-

Iy
'
[T N Ry

* ° O

12,L.1,

(13,A_],

C13.L J
(1é.L

[15.L_]

EVENTSK_EVENT_DESCRIPTOR_SIZE = 16;

MACRO

EVENTSEVENT _DLSCRIPTOR =

! Macro to assign an increasing value to each

BLOCK [EVENTSK EVENT
FIELD (EVENTSEVENT_DE

- . »

W VL0 OV~
D L I Ny
.- e

d dbed A
-

! WHEN expression
! User's

! DO command list
! User's FP for STEP/RETURN and
! [(BREAK:!TRACEJ/RETURN skips

! Primary po1nter
! Instruction opcode list

N 13
12 Sep-1984 55:59:57 VAX=11
1 Sep -1984 22:43:00 _$2558 D
Flag set it step/nosystem
Flag set if override step/nosilent
flag set it step/nosilent
Flag set if step over BPT active
! Flag set if new step
! Flag set if Line not found
! Flag set if the prolog address is
used

i Saved value of SUB_KIND

! After count

! Step count

! Address of a count which keeps

! track of the number of SSV calls
! originated from one SSV

ointer
C for STEP/RETURN

ointer

! Byte address

! Address of a count which keef

! track of RET for SSV return levels
! Value descriptor pointer

! Opcode byte

! Thread

! VMS Descriptor

! Step Line Lo P(
! Step Line hi P(

! Pointer to Saved value from fFP

! Descriptor size in longwords

member of a <name> list,

Bliss=32 vé4.0-742 Pag
A28:[DEBUG.SRCIDBGLIB.REQ; 1
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; starting with <constant>,

MACRO
ENUMERATE (CONSTANT, NAME) [] =
NAME = CONSTANT
TIF XINULL (XIREMAINING)
%;TEN REXITMACRO

:S7 VAX=-11 B8
0

. ENUMERATE (CONSTANT + 1, XREMAINING) X;

% The following are the allowed vatues of

LITERAL
ENUMERATE (0,
EVENTSK TYPE _BREAK,
EVENTSK_TYPE_TRACE,
EVENTSK_TYPE HATCH.
EVENTSK_TYPE _STEPS,
EVENTSK_TYPESKIPS,
EVENTSK_TYPE_IGNOR,
)EVENT&K TYPE_SSINT

; The following are the allowed values of

LITERAL
ENUMERATE (0,
EVENTSK KIND_ACC,
EVENTSKTKINDCINS,
EVENTSK KINDTEXC,
)EVENTSK KIND_SKP

T T R T Y Ry ap—

; The tollowing are the allowed values of

LITERAL
ENUMERATE (0,

'_ ﬁ-(-ﬂo

EVENYiK |
EVENTSK® INS —BRAN,
EVENTSK”INS_LINE,
EVENTSK_INS_EVRY,
EVENTSK_INS_USER,
EVENTSK_SKP_READ,
EVENTSK_SKP_WRIT,
EVENTSK_SKP_MDFY,
EVENTSK_SKPC EXEC.
EVENTSK_SKP_RTRN,
)EVENTSK EXCTEXC

S msmomsmImiImImImImemsaismsmomoans =

the EVENTSB_CMD_TYPE field.

Starting with 0..

Break

Trace

Watch

Steps

Skips

Ignored actwvat1ng an event
System service Intercept Event

the EVENTSB_CMD_KIND field.

Starting with 0...
Access (/READ, etc.)
Instruction
Exception

Skips

the EVENTSB_SUB_KIND field.

Start1na with 0...
Access Rea

Access Urtte
Access Modifty
Access Execute
Access Return
Instruction Call
Instruction Branch
Instruction Line
Instruction Every
Instruction User
Skipping Read
Skipping Write
Skipping Modify
Skipping Execute
Skipping Return

Liss=32 v4.0
_SZSSSD UAZ8:[DEBUG. SRCJDBGLIB REQ;1
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EVENT TABLE ENTRY FOR [BREAK:!TRACE) [/RETURN] POINTS

742 Page 30
CJDBGLIB.REQ; 1 (16)

This form of the Event Table Entry is used for ordinary and /RETURN
breakpoints and tracepoints. [t 1s thus used whenever the
implementation of the eventpoint is to store a BPT instruction at
the event location, This form is not used for threaded code (used
only for COBOL=-74), however,

LR L T L T L e T T I T *
: EVENTSL_CMD_FLINK !
Ll L Ll L L L D L kLl L L P Y Y Y L Y T T Y +
: EVENTSL_CMD_BLINK !
teccccccccsnnrrcrcccccccacs e s s rccca s st eeccccrccccteccccannan +
! EVENTSL_EXC_FLINK !
L D e b T NPT e ey S S S, +
: EVENTSL_EXC_BLINK !
............................................................... +
! EVENTSL _EXCEPTION :
T tetetototoccccncocccccncntccccccccccanacns teecccccenrcccans .
170 - 13:2:11:0% B_SUB_KIND ' BLCMDKIND ! B.CMD.TYPE

/B_SAVED_SUB_KIND: - unused - ‘DICIBIAIDIBI7i6:514:3:12:1:0!

! EVENTSL_AFTER_COUNT :
T EVENTSL_WHEN '
T “eventsLoo :
[ EVENTSL_PRIMARY :
T EVENTSL_AODRESS :
T Unused 7EGE§?I§'BFEGEE°?
T EVENTSA_VMSDESC :
bommmemmemmmmemesmmeeeeeeeeeeeseseseeessssesesemesesessmnn ;
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e Ge B Ve s Q0000 QW0 S0 RLsGn 0
@ wm e s wm e S e s e e 4 s M e EE e wm D wes EE S mhd mm e amy wre ey .

- d e e e e e el e D i o o o e ol e d h D e b s e i o e i e D e e e i i S e el ok D o i b
A A L U U L AN LA U A LA L 8 L LA U U AN i L A U U U U A U L i U A AN M LR AN AR PO OO N POV N
AN AN N NN NPONITNONORAYNIRNINININ) = 2 9 D 2 3 2 0 2 OO0 O0QOCOO0OO0OYVIOVOVVOYVO
SIOWVNEBLWN =2 OO0 NN WA = O 000 NN LIN = OO 00 NN NI NN =2 OO 00 NN S N
(elelelalelelelelelalolalalaleslalealelolblolololelolololalélololelelelelololololalolelalele

Ve Be s Ve Ve Vo e We Ve e Ve Vs B B B Vs Ve B0 DV L VBB,
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EVENT TABLE ENTRY FOR TREADED CODE EVENT POINTS

This form of the Event Table Entry is used for breakpoints and
tracepgints in threaded code. Threaded code is only used by
COBOL=-74 and is thus obsolescent, but we still support it.

111 } 111
21098765432109876543210

trocvcnconccccccccvrcscvcenccnca sscse cweoe weovceed
i EVENTSL_CRD_FLINK i
' EVENY!L CRO_BL. INK i
trmcncccvnccscscvescvoccscnasnreseew oo coceew

. "EVENTSL_EXC_FLINK :
¢recnacncccscssncacacassvsrene LI L LY LYY = ¥ ¥y ¥ 1 oeceed
: EVENTSL _EXC_SLINK i
e ncccccscnnccsrcosros oot aeclGEo® - ay. L1} eseesoePsesew

' EVENTSL _EXCEPTION ]
tedmccncctatntciotccccncosssscncosdsssssscssascsasasdsssasssassssasased
70 = 13:2:1:00 B_SUB_KIND 1 B_CMD_KIND + B_CMD_TYPE '
tetecccntetotniotsccscncvcacnsscsdnaccatatntbotatntatatatetactatatad
B_SAVED_SUB_KIND! - unused - 1CiBIAI9:817:16:5:413:2:1:0!
tetecccclecciccccncns cesccccssscsscsce tetetobatetatatmbodatatatad
: EVENTSL_AF TER_COUNT :
(AL A A L L LI I DI I L D P L I I L D P L PP P LI L L P Y PR P Y LY T T +
: EVENTSL _WHEN i
gy g L RS P

: EVENTSL_DO I
(LRI LA L L I L I LR LI I LI e L P A Y P L L P P L P P P L Tt ¥ +
‘ EVENTSL_PRIMARY '
Ll Ll et D e L D L LDl D L DL DL 2L DL P LT L LT P L R P Y LY +
: EVENTSL _ADDRESS i
(AL AL L LA L L L L LI I LI I I L L L PP P L PR R L L L D L L Ay ¢+
: " EVENTSL_THREAD :
L T T T L T T T T =gy U

E EVENTSA_VMSDESC ;
¢ecmmrecccecceccsescccamcaceccssscescscasacananan cemcememmecoee- N
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EVENT TABLE ENTRY FOR /READ, /WRITE, /MODIFY AND WAT(CHPOINTS

This torm of the Event Table Entry is used in all cases when data
locations are watched for read accesses, write accesses, or modifying
accesses. It is thus used both for SET BREAK/MODIFY, for example,
and for the SET WATCH command.

3322 ; 222 g 2221111111111
210987654321098765¢63210

10987654
Ty Sy Sy +
: EVENTSL _CMD_FLINK :
terctcecrcecrccaccerascssnces s s accsnecce st ccEecertecceracsessanas +
. EVENTSL_CMD_BLINK :
LA AL I A I L LI LI T X L L L L L X 2 L L 2 2 X 1) LI T Y A T Y LY Y ¥ T T ¥ ¥ 2 2 ¥ ¥ ¥ ) X ]
: EVENTSL _EXC_FLINK :
(XA LT LY T A S Y A L P P AT Y R L I P S L T T Y Yy coeseesesase +
: EVENTSL_EXC_BLINK !
¢ccccccnscnscsessssssssscscsssacs tcsecscsssssssesscsssencecsssacaes +
: EVENTSL_EXCEPTION :
totmcana ¢odebodobmnsccccnccsncnns 4ocsvcscsscscscsancns 4cccccscsacccvcaan +
17: - 13:12:1:0: B_SUB_KIND ! B_CMO_KIND ! B_CMD_TYPE |
tetenmcctetetndatccccncccccccccctccsnstatetotodntatotobelatatntad
'B_SAVED_SUB_KIND: = unused - 1CIBIA!9:8!716:5:4!3:2!1:0!
e S S G L A G P QRS
: EVENTSL_AFTER_COUNT !
A LA L L e L L D e A L L D L L LI L L DL L L L L +
: EVENTSL _WHEN :
L L T T LT T - A +
: EVENTSL_DO '
L T = T L T T Ty +
: EVENTSL_PRIMARY !
gy g gy S gy +
: EVENTSL_ANDRESS :
T L +
: EVENTSL_VALDESC !
T T T T R T L T T Y P S PP P R s +
: EVENTSA_VMSDESC :
tosececscasmtnmccncccccotescesesnccatscssectesens conacnaanaaans ‘

P
BGLIB.REQ;?
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EVENT TABLE ENTRY FOR /CALL, /BRANCH, /'NSTRUCTION
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This form of Event Table Entry is used for the SET BREAK and SET
TRACE commands when the /(ALL, /BRANCH, or /INSTRUCTION gualifier
s present, [t is thus used in all cases where instructions must
be traced (T-bitted), one instruction at a time, and the event is
activated when an instruction of » certain class s encountered.

1088888889804 4503b100mreses210

L N e O Y Y L L I T T I T T T T T Y YYYYYYYYYYS +
i EVENTSL_CMD_FLINK '
fomsvocnsoncsnccsssnacccansccesnsaennassesecsssaan ssessssescdoecsasass L g
: EVENTSL_CMD_BLINK :

............................................................... +$
: EVENTSL_EXC_FLINK :
dococcacevovsossnsosssrsnercssevsecssanseaansae LI L D X AR P L L Xy ¥l L ]
i EVENTSL_EXC_BLINK |

.............................................................. +
: EVENTSL_EXCEPTION !
¢otoccas ¢=bdetototocacccnccccncas deccmccccscosace tecomconcsccenee .
17! - 13:2:1:0! B_SUB_KIND | B_CMD_KIND ! B_CMD_TYPE
Y TR L LY LY T T X T T puat il PP PP QUpupi. iy iy Sy I QY iy Gy Sl S Sy Gy
'B_SAVED_SUB_KIND: = unused - 1CIBIAI9:8:7:6:5:4.3:2:1:0!
LT T e L T T T S iy Qi Qi Qi S QS
! EVENTSL_AFTER_COUNT :
foccccsesssssscscnven LAl D I I L LI LI AL LI I I L L L L L L Ly L 4
: EVENTSL _WHEN :
teccmcrcccncccnru cececcccccccncccnrrer e e s T s e s e e asaceceneacaae +
: EVENTSL_DO :
teccscecssncrcnrcsccacsccccccccccccccacccc e raccccaccenecaeneean .
: EVENTSL_OPCODE _LIST :
e LT T U L S < Ny S +
' EVENTSL _ADDRESS :
T LT L T T T T P T - . ¢ecccncncccccaca +
: Unused 'EVENT$B_OPCODE !
tccccccccrccccccacnccccccscscsseccnccne cocccccnecs ¢rccccncccaccnne +
! FVENTSL_STEP_LO_PC !
T L L T e L L S == - S RS +
: EVENTSL_STEP_HI_PC !
(E LR LT T P L L T I P P Y P P I AL P Y P Y Y A P PP PN Y P Y P R PP Y +
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EVERT TABLE ENTRY FOR STEP

This torm of Event Table Entry is used for the STEP command.

0585888883 85a783032 00076543210

bocccvacossvcssvcacssovscssanscssasaan sssesssesssas ossescosecacsasanaw LY X )
: EVENTSL_CMD_FLINK :
: EVENTSL _CMD_BL INK '
foscosscscccsnssscssssassrsssccosencscecnoesan oseccsscsresesscscse LY T ¥ ¥ 2
' EVENTSL _EXC_FLINK d
drcscsvvovscarrescrssccan seseseosseessas escosessaa oeosscscesecnecseacctecoae ¢
! EVENTSL_EXC_BLINK :
(AL LA L L LT LYY LD Y T P T Y T T T T N ey oorewd
: EVENTSL_EXCEPTION !
oo essoscvssssanaa essedjeocssascecaw esaseedsccccenccccvweas L
7= 131201100 B_SUB_KIND i B_CMO_KIND i B_CMD_TYPE '
fetecmcctetotatolcccrccccccccncntsccnntatetotntctctalatalatatetad
1B_SAVED_SUB_KIND! = unused - +CiBIAI9:8:7:6:5:4:3:2:1.0!
toecccccccnsssvcoccnsa ccssscsscsccssasn cssssbdésfsdatadntsbnpatatafatui=y
' EVENTSL _STEP_COUNT '
dosscscssnsecseccsanaan L T T Y ey ey e e ¢
' EVENTSL USERS PC i
L L LY T T T T Ty Ly e Y R N A S P -

! EVENTSL_USERS _FP :
tecccccssvcccccccccccccccncccacnnsrescecscccctcnccrerarecescecananae +
' EVENTSL_OPCODE _LIST '
tecccacnccccccccrccccccccccccnnccccacsccccccnan ceccsrrccccsccccne N
: EVENTSL _ADDRESS :
(AL A I I I I T D P L P T e P e P e L L P L L P P P YT Y P Y Y L Y T Y Y +»
' Unused -EVENT’B OPCODE i
T L Ty .,

: EVENTSL_STEP_LO_PC :
Ll it bt il L L L L L L L LS L L DY L D tdetltatt etttk atttad +
: EVENTSL_STEP_HI_PC :
tmcccccccccccccrcccccccccccccccnerccotraretcnctererceceececcneana +
: EVENTSL_CALL_FRAME :
LA L L D e e R L L P L L YL L L R YT Y L L 4

VAX-11 Bliss

P
“$255$DUA2S: BGL1B.REQ; 1




P ol sk ol 2k 2k 2P oF oF oF oF
000D ONOO 00 ~ N N~NNN~~

— el wd D i ol aid el el ) D sl ad ) B ol B i ) D il i Bl i B D e i e e et e e o e D e oD i il il D o i e o b

VAVAVAAWRAVIVAIVIAWVAAVA NVVIVAWVIWVAWVAWVAS S B B DD D200

Bt b b o) e st e et aed =4 OO OOOQOOOCOO OO OO YOO VOOV OO0
OO ~NC WV LA = OO0 NN NN = O O 0D ~NOMA S LN = O O 00 ~ON N 8 WD — O O 08 ~O WA B~ iny)

(elalelelelelelalelelalelelalalelelalalalalelalelalalelelelelelelelelololelolololololelolalolelals)

LA TENENE FEIESETE FE FEFEFE RN FE TR T LA EE LR PN FE T EE Y IR TE N FI TN T P I IR YA TR PRy QPOr S P Gy YR TR S SO IR I Sy

H 14
195=-Sep-1984 :159:57 VAX=11 Bliss=32 v&.0-742 P 5
g 44 55:43:00 8 DE 9¢ .3
R

18-3ep-1984 Y $2558DUA28 : DEBUG. SRCIDBGLIB.REQ; 1 9% (2T)

EVENT STEPPING DESCRIPTO

This structure defines the current step type(s).

10888888888 8587835432100876543210

bocccccsscssssssvnssnassvcaserecessenases dobobodadsbsssavcvccncnonas 4

0 :XKXXlxileXXXXXXXXIXXXXXXXXXXKXXXIX!l- XS, a- * '
fosccsssssvsssescns oTeececeeessossscecanveade bobpopoproocsvseccsacscsascas L

EVENTSL STEPPING OP LIST i

@ ==
)
[)
[}
'
]
'
]
]
'
)
)
'
[)
[
)
[
[}
'
]
1
)
[
)
[
[
[
"
'
(]
(]
(]
)
)
'
)
"
'
'
"
’
i
[}
[}
.
]
[}
[}
[}
[ ]
'
[}
]
[ ]
]
'
‘
L]
[}
'
(]
[
[
(]
<+

. [01 EVENTSB_STEPPING KIND

a 0) EVENTSVISTEPPING L INE

' [0) EVENTSV_STEPPING OVER

$ (0 EVENTSV STEPPING SOURCE

X 0) EVENTSV STEPPING NOSYSTEM
. (0 EVENTSV STEPPING-NOSILENT

A pointer to an Step Descriptor Entry is declared as follows:
STEPPINGPTR: REF EVENTSSTEPPING_DESCRIPTOR
Define the fields of the Step Descriptor Entrg Also declare the maximum
size of an Step Descriptor Entry and define the declaration macro.
FLELD EvggTssTEPPlNG DESC_FIELDS =

B e J0 Sy S

EVENTSA_STEPPING_DESCRIPTOR = (0,A] ! Event Descriptor address
EVENTSB STEPPING_KIND = 0,80 i. ! Step kind (as EVENTSB_SUB_KIND)
EVENTSV_STEPPING_LINE = (0,v_18)), ! Stepping /LINE
EVENTSV_STEPPING_OVER = (O.v_(9)], ! Stepping /OVER
EVENTSV_STEPPING_SOURCE = [0.V_(10)3. ! Stepping /SOURCE
EVENTSV STEPPING™ _NOSYSTEM = (o,v_ (1], ! Stepp1n /NOSYSTEM
EVENTSV_STEPPING_NOSILENT = (0,v_(12)], ! Ste E1n? /NOSILENT
;gENYSL STEPPING OP_LIST = (1.L.] ' /CA BRANCH, etc
LITERAL _
EVENTSK_STEPPING_DESC_SIZE = 2; ! Descriptor size in Longwords
MACRO
EVENTSSTEPPING DESCRIPTOR =
BLOCK CEVERTSK STEPPING DESC SIZE)
FIELD (EVENTSSTEPPING_DESC_FTELDS) X;
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EVENT DO LIST DESCRIPTOR

An Event DO List Descriptor is created for each event-point which
has an associated DO-action. This descriptor points to the text

of the DO-action itself and is thus what allows the DO-action to

be accessed when the event-point is taken. This is the format of
the tvent DO List Descriptor:

To888EsE8sTEsaliilit ionressano

focacsssssscccesrsssocccc e e e ToONGRhoTTaceGe® coccccevwesesnen LT T YT ¥

: EVENTSL_DO_LIST_FLINK :
............ LI DL DT I T I TR P2 Y PP PR Y TP Y Y Y P Y TP T YT T Yy
: EVENTSL_DO_LIST_BLINK !

............................................................. -oed

EVENTSL_DO_LIST_COUNT

boccnccvosonvscorrsccsssscaw seessssseaa owesroccaccaa coseveocececcae L 3

: EVENTSL_DO_LIST_POINT !

w NN - O

A pointer to an Event DO List Descriptor is declared as follows:
DOPTR: REF EVENTSDO_LIST_DESCRIPTOR

O ED G D S R L M W MRS SRS MRS M4 ER S B e e mm s e e d ks e Wt m e am e g owm g mm g amy e W =y e -

Define the fields of the Event DO List Descriptor. Also declare the
; descriptor size and define the declaration macro.

FIELD gggntsoo_Lxsr_oescnxpron_rxtLos =
EVENTSA_DO_LIST_DESCRIPTOR = [0,A_],'! DO List Descriptor address

EVENTSL_DO_LIST_FLINK (0.L_). ! DO queue forward
EVENTSL_DO_LIST_BLINK (G DY P and backward Links

EVENTSL_DO_LIST_COUNT
EVENTSL_DO_LIST_POINT
TES;

(2.L_). ! DO reference count
(3.L_) ! DO List pointer

LITERAL .
EVENTSK_DO_LIST_DESCRIPTOR_SIZE = 4; ! Descriptor size (longwords)

MACRO
EVENTSDO LIST DESCRIPTIOR =
BLOCKR CEVENTSK DO LIST 25

RIPTOR
FIELD (EVENTSDO_LYIST_DE P f

SC
Rl

IPT
TOR
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EVENT JHEN DESCRIPTOR

An Event WHEN Descriptor is created each time a SET BREAK, SET
TRACE, or SET WATCH statement has a WHEN clause. The Event WHEN
Descrgftor points to the location of the boolean WHEN-expression
and allows this expression to be evaluated each time the X-point
is reached. This is the format of the Event WHEN Descriptor:

10888888888 8507e34 2100876543210

bocscsscvcanncascsssssennwrscconscanancsssses soesesssesssswes coeossesass ¢
0o EVENTSL _WHEN_FLINK :
¢erecssrssssssssscccaene bdadaddoded ol b Dl L D L LA Ll LA L L D L L L L DL L DL L L1 [ ]
1 EVENTSL_WHEN_BL INK :
(R L LY DL L LT YT T LT T T T T ¥ Y L g eoocesecsscscssaaas LX)
2 EVENTSL_WHEN_COUNT :
feovosccnen eesesessessas osescecses LI L DY PP I L LY Y Y Y Y Y Y ey vy »
3 EVENTSL _WHEN_POINT !
docoevovcvavcscscscssccnrwcesoscacesresceToes® LI Y LY L YT Yy Ty Y ¥ 4
A pointer to an Event WHEN Descriptor is declared as follows:

WHENPTR: REF EVENTSWHEN_DESCRIPTOR

Define the fields of the Event WHEN Descriptor, its size, and its
declaration macro.

1ELD Evgg;SUHEN_DESCRIPTOR_FlELDS z

t
;
:
:
;
;
:
i
:
:
:
;
i
i
;
:
[}
i
b
'
i
]
i
i
i
]
f
i
i
i
i
]
i
i
i
f

EVENTSA_WHEN_DESCRIPTOR = [0Q,A_], ! WHEN Descriptor address
EVENTSL_WHEN_FLINK = [0,L_], ! WHEN queue forward Llink
EVENTSL _WHEN_BL INK = [1.,L_)., ! WHEN queue backward Link
EVENTSL _WHEN_COUNT z [%.L_J. ! WHEN reference count
gggntSL-UHEN_POINT = [3,L7) ! WHEN list pointer
LITERAL , _
EVENTSK_WHEN_DESCRIPTOR_SIZE = 4; ! Descriptor size (lorgwords)

MACRO
EVENTSWHEN DESCRIPTOR =
BLOCK CEVENTSK WHEN D
FIELD (EVENTSWREN_DES

= m
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EVENT PAGE DESCRIPTOR

An Event Page Descriptor is created for each page which is write-
rotected to watch-point one or more variables on that page. Event
age Descriptors are Linked together on 3 doubt; linked List which

is pointed to by variable XxxxXx. T*is is the format of an Event

Page Descriptor:

o8 B8 888808783 2 00sresas210

VI EVENTSL_PAGE _FLINK :
Lo VENTL PAGE BLINK T :
2 1T EVENTSL_PAGE_ADDRESS :
3 i Unused iPAGEPROTECTION| _EvEWIS_PAGE REF CoUNT |

A pointer to an Event Page Descriptor is declared as follows:
PAGEDESC: REF EVENTSPAGE _DESCRIPTOR

Define the fields of the Event Page Descriptor. Also define the descriptor
size and the declaration macro.

1ELD EVEE}SPAGE_DESCRIPTOR_FIELDS s

N o b e R S N g e P ARt Rt e s s e ST s W A s MRS EE s AR s e s MR e m s W s s - e e e .

EVENTSA_PAGE_DESCRIPTOR = [0,A_], ! Page Descriptor address
EVENTSL_PAGE FLINK = [0.L_], ! Page queue forward Link
EVENTSL _PAGE _BL INK = (1.L_). ! Page queue backward Link
EVENTSL _PAGE_ADDRESS = [2,L ], ! Page byte address
EVENTSW_PAGE_REF _COUNT = [3,W0_§,i Page referecne count
gggulSB_PAGE-PROTECTlON = [3,827) ! Page old protection
LITERAL , ,
EVENTSK_PAGE _DESCRIPTOR_SIZE = 4&; ! Descriptor size (longwords)
MACRO
EVENTSPAGE _DESCRIPTOR =
BLOCK TEVENTSK_PAGE _DESCRIPTOR_S1ZE)
FIELD (EVENTSPAGE_DESCRIPTOR_FTELDS) %;
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FREE MEMORY MANAGEMENT

The fFree HenorK Manager manages the Debugger's free memory pool. Its
routines are thus called throughout the ebugger to allocate and de-
allocate memory blocks used for RST entries, Static Address Table en-
tries, and numerous other kinds of descriptors and records. The Free
Memory Manager has two kinds of biocks in its memory Tool: free b.ocks
and allocated blocks. The formats of both kinds of blocks and the over-
all structure of the memory pool is illustrated below.

FORMAT OF A FREE MEMORY BLOCK

The format of a free memory block is shown here:

3322222222221 111111111
10987656321098765632109876543210
decccsccscrccnccane tetedmmccnnnnccccccccccarccaccacsn cssesesvecces and
' SENT PIT FMEMSV_LENGTH :
tmmccrssrsscanre trteicccncanmocsccnccncccscrscscrrsrcnccnccccanss +
] FMEMSL _FLINK H
{occcocssscnncnncrcrcccoccsacessrrccccrncncrsaesccccacaanas csescsceses L LT L LY
‘ FMEMSL _BLINK :
(AL I E LTI I I LI I LT T T L T T P ¥ LT T Y Yy sesscecescsccaccacss L
§ Unused §
$emecemcccmccscececsocsccceseseemseessssssacescmscmsnscnaaanaannn +
H FMEMSL _PREVLEN '
tovvonaccncn Ll I L L L DL LI I L L DL I L L IR DL L DL L D X ¢+

Here SENT represents FMEMSB_SENTINEL, P is FMEMSV_PREVALLOC, and T is
FMEMSV_THISALLOC as defined on the next page.

A free block has its lenath (in longwords) stored both at the beginning
of the block (FMEMSV_LENGTH) and at the end (FMEMSL_PREVLEN). The mini-
mum length of a free block is four longwords. Free blocks are chained
together on a doubly linked free-List. This List has a List head which
is never allocated--the list is thus never empty. The address of the
free-list List head is always stored in the OWN variable DBGSFREE_LIST.
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BGLIB.REQ; 1
FORMAT OF AN ALLOCATED MEMORY BLOCK

The format of an allocated block is as follows:

33222222 g 221111111111

109876563521098765432109876543210

tecccsccrccccaan tedetecncccnccccnccrccseccacccnnncacaa cecsvrsvecns +
0 ‘ SENT PIT FMEMSY_LENGTH H

temcccccccccccea teteiecmcccccccrscnaccccascaacaa ccsvcccccccna casd
1 FMEMSA_ALLOCBLK

5 Alilocated Memory Area

Here SENT represents FMEMSB_SENTINEL, P is FMEMSV_PREVALLOC, and T is

FMEMSV_THISALLOC as defined below. In an allocated block, the address

returned to the requestor is represented by FMEMSA_ALLOCBLK.

A pointer to a memory block (free or allocated) is declared as follows:
BLKPTR: REF FMEMSBLOCK

This declaration is used in the Free Memory Manager only.

Define the fields in the two kinds of memory blocks.
IELD FMEMSFLD_DEF =
SET

PN o ¢ R s Am A P G R Y S R S D G R S e W S A S RO e G AR S EE G RS MRS MRS MRS MRS R WE S MRS RS S MR L AR s S MR E e R R s M e e

FMEMSV_LENGTH = [ 0, v_(0,22) ],! The lenath.of the block in longwords
FMEMSV_THISALLOC= E 0, V_(2g) J.! Set to TRUE if this block is allocated
FMEMSY_PREVALLOC= [ 0, v_(23) 1,! Set to TRUE if the previous block is
: .allocated (block at smaller addr)
FMEMSB_SENTINEL = [ 0, B83_ ), ! Sentinel value--always FMEMSK_SENTINEL
FMEMSL _FLINK = (1, L_ 1. ! forward Link on free Llist
FMEMSL _BL INK =2, L 1 ! Backward Link on free List .
FMEMSL _PREVLEN = -1, C. . ! Length of this free block relative to
! the start of the next block
FMEMSA_ALLOCBLK = [ 1, A_ ], ! Address returned to caller requesting
' 3 new memory block )
FMEMSA_HEADER = -1, A_ ) ! Address of block’'s header relative to
TES ! the FMEMSA_ALLOCBLK Llocation
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; Declare the sentinel value and the declaration macro.

LITERAL
FMEMSK _SENTINEL = XX'B2°; . Magic sentinel value--used for error
! checking only

MACRO
FMEMSBLOCK = BLOCK[,LONG) FIELD(FMEMSFLD_DEF) X;



OCOOQOOOOOOOVVOVVOY

OOWNO VNS NN O OVCINOWVMEWN=O VO NO WV WN = O D00 ~NO W P i) = OO 00 ~NONN S AN = O OO0 ~NON N I~

ILER ER TR FEEE TR FE FE FI FE FN FN FI PN T TR T I TR N TN T NN I N I YR

W 0 ~N O W & W N -2 O

i i e o e el ) e e D el e et i D e e e i s s oD e it ol ) i D e ) e D e e D e e D e e e s sl il D sl dd e D il ol e ) e B
B 8 8 B M AN NN NN N N AN N PO NPT NP RNININD =t b acd ek b ek e b b s

Lo Jo To To To Jo To T o -T¢ -To To To -To To To To To 1o To-To Lo Yo To To Lo To To To -To To To To To To To 2o To To Jo To To To To To To To Je -Te To To RNESTETEIENEN
(elelelelelelalelelelelelelelalalalelolalelalalelolalelalolelelelelelelolalelalelealelolelelalalelelelalelelelele o]

-t MR A G uNt GRS am AN NR S AN E GO WS MRS RS Em Y W MRS WP TS wm p e M e s wn b dm s M P NS dm g An e AR S R P AR P W AR MRS RS MRS D M S WE S W S WR S m (MR RS N AE S MmN Ere EE S MNL GR G =4 e am

TR YR IEEE FE TR TR NI KN I N TN NS P N N N TR R FE PN NN

S

742 Page &/
C)DBGLIB.REQ; 1 (27)

OVERALL STRUCTURE OF MEMORY PQOOL

The memory pool consists of one or more nenorl pool areas. The first
such area is initialized to have the format shown here:

33222222 % 2?2 8 1111111111
987656432109876543210

10987654321

¢occcccccccccsscssasssnsesassns LI LY TV Y T T T YT T r Ty g ey
i Forward Link to next memory pool area :
.......................................... oceos oo
: Size in bytes of this memory pool area :
brccncanscvcccan= bobopvocnsnce= LI XTI L L LY LYY YT Y YISy T Ty sy
. SENT 1108 4 :
drsncnccsscoencccan Ly ececccoeeeed
: FMEMSL _FL INK :
decssmcsscccsnvovcocsvocsocneccccoccaaccsesaaens esesescscsenensesesasesd
: FMEMSL_BL INK :
dossscanssnssvessscscsassssastons LA LT LYY LY Y Y Ty Y Ty Y ¥ ¥y Ty Y Yy 4
: 4 !
bovosveavconsescacaw bodbosbovocsvnocevecscccoccccan LT T LYY Y PP Y Y Y YT Y Yy
: SENT 110! FMEMSV_LENGTH :
f¢occvesnesvseasssas dedojsascssssasssssassa I T T T P PP TR LY T Y Y YT ¥ T L ]
: FMEMSL_FLINK !
LT LT T T T Ty e e Y TR Semeecerersease +
: FMEMSL_BL INK :
Ll i L L I e L e R L I P L L S L L P L R L P L +
§ Free memory available for allocation E
$omemcccccceccsccsmcscemaceassescssssccesesmmeeesmmmeememe————- .
: FMEMSL_PREVLEN :
fococcsscsvsscacaw todrdcnnncscscccscsccssssssvcncnsncccncssssceccae +
' SENT 1011, 1 :
¢vovoncsccacansss ¢edéoboscsvonnsvossnnsosssssssascsnssrsssrssssaassasan +

Here goqggord 0 contains a pointer to the next memory pool area (for
this initial area the pointer is always zero) and longword 1 contains
the size of this area in bytes. These two fields are present for in-
ternal error checking purposes only.

Longwords 2 - 5 contain the free-List List head. This is a free block
which is always at the start of the doubly linked free List and which
is never coalesced with any other free block--the code thus never has




oo

(e Jode Lo Jo To To Xeo -To To To Yo To To To.
OO0 OO VNN AVTAUWLA
VA AN =2 O O 0D ~NON N S N -

Co Qo
oo
oo~

o
O

el e e ol ) il ) e el e il e il P e e ) il i i D el o el i el e i e e e e il e o el e e e e D e i o
WV B w0 - O

00 0o 08 00 00 00 G0 0000 0o O OO OO 0o OB 00 OO OO GO O GO 0O GO 0O Co 00 OO

OV OVOVOVOVOVWO000ODCO000000 N N ~NNNNNNN~N
(elalalelelelelelelelelelelelelelslolalalelelelolelalalalelelelolelolalalelelslolololeolele]

O wn S ML MRS ED S MR MRS EL S LS AR S AL DS Y AR DS NS e e mm e U AR MR WY M Ty e Err W MRS WR S MR e A ded o R, uEs Eme W Ers s W

WVIS NN = OOV NO WV AWN = OO NV W = O

[ PR PR TR FR FE NN PR PR FE N ER TR X XN EI PR R NN A S N YA IR W WA T IR I W IR IR W P S O PR I Y P P QA P L W)

15
1§~Sep-198& 3:59:57 VAX=11 Bliss=32 v&4.0-742 Page 43
15-Sep=1984 :643:00 _$255%DUA28: (DEBUG.SRCIDBGLIB.REQ; 1 (27)
to worry about a completely empty free List. The very Last longword

in the memory pool area is the header of an allocated block. It pre-
vents any attempt to coalesce free blocks off the end of the area,
The rest of the area (longword 6 to the next to last longword) is ini-
tially one big free block from which allocation can take place. Note
how the P and T ftlLags (FMEMSV_PREVALLOC and FMEMSV_THISALLOC) are set to
prevent free block coalescing off either end of the memory pool area.

Additional memory pool areas may be acquired from LIBSGET_VM during the
Debugger's initialization phase. Each such area is initialized to have
the same format as the first one except that the free-list List head is
absent~~only one is needed for the whole memory pool. The initial for-
mat of each additional memory pool area is illustrated here:

L L L T L T Y L T P T T Ty +
' Forward Link to next memory pool area '
drcacvccocvcnccncsssacsssssvsncasvescecscsaaan oreoweeoceswsesneew LL L LYY YT Ty +
! Size in bytes of this memory pool area "
decrecscocccnccces tmtetrccccccocscacaccccnrsccssowcsscnccccanccccs +
' SENT 11101 FMEMSV_LENGTH '
teccccncccacccse dedejecnncnnccccccncscnccnccnccccccccncccnancarar +
' FMEMSL _FLINK '
AL I A IS T I I I R T L R T RS L B L Y T Y L L T R T e +
: FMEMSL _BL INK :
AL L L DI DI I L LA I PR L L L L L P PRI I L P Y L LYY Y T T Yy Y +

§ Free memory available for allocation §

: FMEMSL_PREVLEN :

bomrncevvoscsccca [ TX T YT YT Y Y Y Y Y Y P YY Ty LI I I T Y Y Ty Y Yy Yy ¥y YTy woeed
' SENT 01 1 :

oo ese R e =Y L 3
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TEMPORARY MEMORY BLOCKS

"Temgorlry” memory blocks are blocks which automatically are released
at the end of the current command. Such blocks are allocated by a
special allocation routine (DBGSGET_TEMPMEM), but they do not have to
be explicitly released to the memory pool. instead one routine is
called (DBGSREL_TEMPMEM) which automatically releases all ‘‘temporary"
blocks accumulated since the Last such call. Temporary blocks have
the following format:

33222222 % 2221111111111
21098765432109876543210

¢eccccccacccacaa tetmdcccccccnsnncssssrveccnccccsrccssacccacnanas +
0 ' SENT P FMEMSV_LENGTH :
teccecscsssscaas deteircsccnccccccncrccacccccccsscrccccnacccsccase +
1 ' forward Link to next temporary memory block '
¢rcmcoccccccccans tededemcnncnscccc e neccccccnsrrererrecaeceesnassae +
2 : TEMPSENT P11 FMEMSV_LENGTH '
L L T T L T R e e L S . +
L FMEMSA_ALLOCBLK ;
§ Allocated Memory Area §
tmmmmmemeeemceeeseeesesesemmmeeeeeseseee-esemeemecscseseceecene R

Longword 0 is the same as for any other memory pool block. Longword 1
contains a forward link to the next block on the temporary block List.
Longword 2 is similar to longgord 0, but the length there is two less
and the sentinel value is a different sentinel value (FMEMSK_TEMPSENT),

Define the distinguishing sentinel value for ''temporary'’ memory blocks.

ITERAL
FMEMSK_TEMPSENT = XX°'B4’; ! Sentinel value in longword 2
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IMAGE FILE MHEADER DEFINITIONS

The executable image file header block contains a pointer in a fixed
location which points to a small dblock later in the header which gives
the size and location of the Debug Symbol Table (DST) and the Global
Symbol Table (GST), The first part of the executable image file header
looks as follows:

1088588 E88T83ard it dosresesano

........ coosenceccecssacasanmaeasd

+
' : 1HDSW_SYMDBGOF F !
+

Here IHDS$W_SYMDBGOFF contains the byte offset relative to the start of
the header of ar Image Header Symbdol Table descriptor.

IMAGE HEADER SYMBOL TABLE DESCRIPTOR

The Image Header Symbol Table Descriptor (IHS) Yointed to by the
IHDSW_SYMDBGOFF field in the header has the following format:

3 3222222222211 11111111
109876564321098765432109876543210
T T Tl T o ey iy ey +
! IHSSL_DSTVBN :
X A T LT R L P L R P L LY T L L Y P L PR L L Y S L L LD 2 L ¥ L Y Y ) L LY T )

: IHSSL_GSTVEN !
Dy R .
' IHSSW _GSTRECS ‘ IHSSW_DSTBLKS i
(AL DL L EL L LD L LD L T LD L L LT trmvocnccccanscsscscvcana L DL L L L 1
' IHSSL_DMTVBN :
I LR P ¥ Y TR e Y Y% Y LT T Y Y T Yy ¥ 3 L LT X T ¥ % T - -meee
! IHSSL_DMTBYTES :
AL bl L el el L L L L R e L e L DL L LD L L L L T LD T +

Here JHSSW_DSTBLKS and [HWSSL_DSTVBN give the size (in ?

in blocks) and loca-
tion (Virtual Block Number) of the Debug Symbol Table (DST) within the
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! executable image tile. The fields IHSSW_GSTRECS and IMWS

' the size (in GST records) and start Locaftion (virtual Block Number) of
! the GlLobal Symbol Table (GST). Finally, the fields IHSSL DMTBYTES and
! IH5$L _DMTVBN give the size (in bytes) and start location Tvirtual Block
! Number) of the Debug Module Table (DMT), _The DMT is descrabeg below.

; These field names are declared by macros in SYSSLIBRARY:LIB.LS32.

The symbol IHDSW_SYMDBGOFF is defined in SYSSLIBRARY:LIB.L32 and is
theretfore not defined here. A pointer to the image file header is
declared as follows:

IHDPTR: REF BLOCKL,BYTE]
A pointer to the image header symbol descriptor is declared Like this:

IHSPTR: REF IHSSENTRY

i
[}
]
[]
]
1
]
'
; Define the JHSSENTRY macro.
M

ACRO
IHSSENTRY = BLOCK[IHSSK_LENGTH,BYTE] X; ! INSSK_LENGTM is defined in
! SYSSLIBRARY:LIB.L32
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IMAGE fILE DEBUG MODULE TABLE

The Image File Header in an executable image file points to_the Image
Header lnbol Table descriptor as described above. If bit S of field
IHDSL _LNKFLAGS in the 1m020 header is set, this is a ''new'’ image, 1i.e.
one Eroduced by the VMS v&.0 or Later Linker, and the [HSSL_DM véN.and
IHSSL _DMTBYTES fields exist in the Image Header Symbol Table descriptor.
(1f b7t 5 is not set, this is an "old'' image and those fields do not
exist.) If non-zero, IMSSL_DMTVBN gives the Virtual Block Number in
the image file of the Debug Module Table (the DMP), [IHMSSL _DMPBYTES
then gives the size of the DMT in bytes. The DMT is onl‘ Built if the
user did & LINK/DEBUG; if he did not, [HSSL_DMTVBN and IHSSL_DMTBYTES
are zero.

The Debug Module Table contains one entry per module in the Debug
Symbol Table (the DST), This is the format of each such DMT entry:

33222222 g 2221111111111
21098765432109876543210

? ............ Bg;-;;;;;;;-;;-;;;;I;.;;;in—Egt Record E
T T T2e in bytes of module's OST 1
poTTTTTTTTTT Nusber of PSECTs for this module !
T T tart address of first PSECT in wodule !
{_.....length of Tirst PSECT in module in bytes _

(Two longwords per PSECT)

& mroncocceve $ e

' Start address of last PSECT in module H

tovossvocccssscccssscsvascaanare oscsecsesreseseee eesecsssssssccsccaan ¢

' Length of Last PSECT in module in bytes '

Longword 0 gives the address relative to the start of the DST of the
Module Begin DST Record for this module. Longword 1 gives the size
of the DST in bytes for the same module. Longword 2 gives the number
of PSECTs in the module (i.e., the number of statically allocatea
program sections), and this is followed by that number of two-lLongword
Batrs which give the start address and length (in gltes) of each such
SECT. Since the number of PSECTs cannot exceed 65K, the upper two
bytes of longword 2 are available for future expansion.

The DMT is used during DEBUG initialization w0 initialize the RST and
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the Program Static Address Table. Using the DMT
the aternative procedure, namely reading throygh
pick up the needed information. The information
;gg%?h to build a Module RST Entry for each modu

is much faster than
she entire DST to

n the DMT entry is
Le in _the DST and the

information is used to build the Program SAT, The amount of RST

symbol table space needed per module is not computable from the DMP in-

formation, but is estimated by multiplying the
by an appropriate scale factor.

ST s12e¢ of each module

BGLIB.REQ; 1

Pag

e 4
(30

8
)



QOO0 OQO
VO OO0
0B ~NO N B~

[T L UL N NT ST NN ST N NN NNV NN ST NI NTR LV ST NT ST N ST N N NN NN NN ST NI NN SN NN LN NN N NS NV
nﬂ-‘_‘—l—‘—d_‘_‘-‘-‘-‘—.—A_‘-‘-‘-‘-‘—J-J-‘-‘—l_.-ﬂ-l—‘-‘—‘-‘-J—J—J—J«anJ_J-‘—J_Jcp
W L U AN A N L AN N AN NV AU A PN PI NINI N b b b b b b od e —-OOOOOOOOOOS
(alelolelelelelelelelalelalelelolelalalalelelolelalelalalalalelelololololalelalelalalaleoleolaolelelolelelels

PRI EEEEE TR ETEYER IR T E TR FREEN PR LA XA FI TN TR YU N YO T WAL PO T PRI NI TN Y W L RN S Y I T IO T R AL R B IR I

OO NN - OO NO NN =2 OO0 NO N i) =2 OOV NV B aif = O

-Sep=19 82 UA28:[DEBUG.SRCIDBGLIB.REQ; 1 (3N

15

1é-Sep-1984 55:59:57 VAX=11 Bliss=32 v4.0=742 Page 49
1 & 22:63:00 5580

LEAST RECENTLY USED MODULE TaAB

L E

The Least Recently Used Module (LRUM) table keeps track of the Least
Recently Used module in the RST. This information is used to select
modules to be removed from the RST when the free memory pool is full
and new sglco must be created by releasing old RST entries. The LRUM
toble is built and maintained by the DBGSAMOST RECENT MODULE routine in
module RSTACCESS and is accessed by routine DBGSGET_MEMORY when memory
space must be released b{ removing the Least Recently Used module.
Routine DBGSRST_INIT builds the initial LRUM List head.

The LRUM table consists of a doubly Linked List of LRUM entries, with
a permanent List head and one entry per module Currentl‘ in the RST,
The address of the List head is a1ven by the global LRUMSLISTHEAD.

The format of the individual LRUM entry is show here:

b I N . I I - T e R R L L L TR I A
o
~
> J
c
=
o
—
'
-
-
—
x
»

3222222222211 11111111
109876564321098765432109876543210
T L L T T e e L L T T e P P T T 2 +
T T T T T T L L T T T T R +
' LRUMSL _BL INK i
Y T YT T XYY Y Y Y Yy Y Y Y Y Y Y Yy Y Y Yy Yy Y Yy Yy Y R Yy Yy Yy Y yYy Yy Xy Y.
2 : LRUMSL _RSTPTR :
T T T T N e e L T P PP +
A pointer to a Least Recently Used Module entry is declared as follows:
LRUMPTR: REF LRUMSENTRY
' Detine the fields in the Least Recently Used Module entry. Also define the
! entry size and the declaration macro.

1ELD LRUMSFLD_DEF =
SET

LRUMSL _FLINK ={ 0, L 3. ! The LRUM chain forward Link

LRUMSL _BL INK =01, L_ 1], ! The LRUM chain backward Llink

%ggHSL_RSTPTR =(2,L_) ! A pointer to the Module RST Entry
LITERAL _

LRUMSENTSIZE =3 ! The longword size of the LRUM entry

MACRO
LRUMSENTRY = BLOCK(,LONG] FIELOCLRUMSFLD_DEF) X; ! Declaration macro
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LEX ]I CAL SCANNER CHARACTER TABLE

The Lexical Scanner (routine DBGSLEX]CAL_SCANNER) operates on a
Character Table which gives lexical information about each ASCII
character. This information consists of bits and small integer
values which characterize the character from the Lexical Scanner's
point of view==-they indicate whether a given character can be part
of an identifier, a numeric constant, an g erator, or whatever,
The Character Table is thus a vector of 256 elements, indexed by
the ASCI] character code, where each element contains the informa-
tion defined here.

A Lexical Scanner Character Table is declared as follows:
CHARTBL: CHRTBLSTABLE

Define the fields of the Character Table element. Also define the
! declaration macro.

[}
FIELD CHRTBLSFLD_DEF =
SET

CHRTBLSYV_IDENT _START = [0, v_(0) ], ! Identifier start character
(HRYBLSV_IDENT MIDDLE = [ 0, v_(1) ], ! [dentifier middle character
CHRTBLSV_IDENT END = {0, v_(%) J, ! ldentifier end character
CHRTBLSV_NUMBER_START = [ 0, v_(3) ], ! Number start character
CHRTBLSV_NUMBER™CLASS = [ O, v-(a,A)i.; Nuner1t constant character
! class
CHRTBLSV_ALPHABETIC = [ Q, v_(8) ], ! Alphabetic character (A-2)
CHRTBLSV_DIGIT =[ 0, v_(9) ], ! Numeric digit (0-9)
CHRTBLSV_STRING_QUOTE = [ 0, vZ(10) 3,1 Str1ng quote character
CHRTBLSY_OP(HAR = E 0. v_(11) 1,! Operator character
CHRTBLSV_OPCHAR_PREFIX = [ O, V_(1§) g.! Operator prefix character
CHRTBLSV_OPCHAR_INFIX = [ 0, v_(13) ],! Operator infix character
CHRTBLSY_OPCHAR_POSTFIX = E 0, v_(14) ),! Operator postfix character
CHRYBLSV_ADDRESS_OP = [ 0, v2(15) ),! Address Exgress1on operator
CHRTBLSV-SPECIAL-SYMBOL = [ 0. v(18) J.i Special DEBUG symbol (. \ *)
CHRTBLSV_SPACE = (0, v_(17) ],! Space or Tab character
CHRTBLSV_TERMINATOR =[0, v_(18) %.! May start Terminator Token
CHRTBLSV_SPECIAL CASE =( 0, v_(19) ],! Sgec1al case in lex scanner
CHRTBLSL _WHOLE_ERTRY =[0,L_] ! The whole entry for a char.

TES;

MACRO
CHRTBLSTABLE = BLOCKVECTOR([256,1,LONG] FIELD(CHRTBLSFLD_DEF) X;

! Define mask values for all the bits in the Character Table element. These

. values are used to initialize Character Table elements.

LITERAL
CHRTBLSM_NOTHING
CHRTBLSM_IDENT_START
CHRTBLSM_IDENT_MIDDLE

P ' No bits set
1°0, ! ldentitier start character
141, ! ldentitier middle character

HHu
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CHRTBLSM_]DENT_END = 1%2, ! ldentitier end character
E::;gtza ﬁSSSEnA§¥::§"E = ;:g. } :ny;herotintanh1den§1fier
s . ) Number start character
R AR S
z ' Numeric di -
E::}gtg: gggagg QUOTE = }‘}9. ! gtr\n? quote character
z 1*11, ! erator character
CHRTBLSM® JOPCHAR_PREFIX = 1~12, ! Ogerator prefix character
CHRTBLSM OPCHART INF I X z 115, ! Operator infix character
CHRTBLSM_OP(HAR POSTFIX = 1*14, ! Operator postfix character
CHRTBLSM_ADDRESS_O = 1*15, ' Address Expression operator
E::%gt{: g:EEéAL SYHBOL = }‘}?. ; gpecial DEEgG :ynbo% (. \*)
z 1*17, ! ace or tab character
CHRTBLSM_TERMINATOR = 1*18, ! Hgy start terminator token
CHRTBLSM_SPECIAL _CASE = 1%19; ! Special case in lexica. scanner

Note that the possible values of the (HRTBLSV_NUMBER_(LASS field are defined
under the description of the Number Scanner State Table. They are the same
values as are allowed in the NUMSTSB_CHAR_CLASS field and their names all
have the form NUMSTSK _CLASS xxx,
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LEXICAL TOKEN

A Lexical Token Entry is returned by the Lexical Scanner every time it
is called. Oferator Token Entries are found in predefined tagles spec-
itic to each onguage suRporteq by DEBUG while Operand Token Entries
are built as needed by the Lexical Scanner (DBGSLEXICAL _SCANNER). The
format of a Lexical Token Entry depends on the kind of Token Entry it
is, but all Lexical Token Entries have this general format:

3322 ; 222 g 2221111111111
210987654321098765463210

10987654
tesconsesssnssanan cerccccccccnan ¢eccccccccccenna decccncccccnccne +
o TOKENSW_CODE  TOKENSB_FLAGS | TOKENSB_KIND |
T e T :
. § Additional fields depending on the Token Entry kind §
bemmmmmmeeeesemccmocemeeommemnemmaeamann comemeemccmmemnae ;

A pointer to a Lexical Token Entry is defined as follows:
TOKENPTR: REF TOKENSENTRY

Define the fields of the Lexical Token Entry.
IELD TOKENSFLD_DEF
SET

Y ¢ e en B s am P P e e S e RS AR AR RS m s EE R Em M L Em A Em R A A e e mm e e e n AR e e s -

TOKENSB_K IND =(0,80_). ! Token kind
TOKENSB_FLAGS = ( 0, B1_ ), ! Token Entry flag bits
TOKENSV_PRIMARY = [ 0, v1_(0) ],! Token is Primary Symbol operator

! (used in Operator entries only)
TOKENSV_LEXICAL = [ 0, v1_(1) 1,! Token is a lexical operator (used

! in Operator entries only)
TOKENSV_SGNEXT = [ 0, Vv1_(2) 1,! Sign extension S§ in X<P,S,E> operation

|
'
]
|
|
|
[}
! (used in Operator Lexical Token
! for the bit-select operation)
TOKENSV_BALANCED_PARENS ! Token is Terminator Token only it
= [0, VIi_(D) ],; parentheses are balanced
1
]
!
!
]
|
|
|
]

i Token is Terminator Token only if this

(used in Terminator entries only)
TOKENSV_HUST_BE_SING%E Vi (h 1

character is not followed by it-
self (: is term but not ::)
(used in Terminator entries only)

TOKENSV_ARGUMENT _LIST ! Argument Llist foliows this Ada tick
=f 0, vi_(®) 1,! operator,

TOKENSW_CODE = (0, wl_], ! Operand or operator code for token

TOKENSB _BIF = {1, 80_ ], ! Built=in Function Code

TOKENSB_LENGTH = [ 2, BO_ J, ! Length of operand name in bytes
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TOKENSA_NAME = [ 2, AMM_ ], ! Operand name in ASCII
TOKENSB _R_PREC = [ 1, BO_ ], ! Operator's Right Precedence
TOKENSB_L-PREC = [ 1, B ], ! Operator’'s Left Precedence
TOKENSW_SOBCODE = [ 1, wi_ ], ! Sub=-code field
TOKENSY BIT OFFSET
2, w0_ 1, ! Offset P in X<P,S,E> operation
TOKENSW_BIT LENGTH
= ) B ' Length S in X<P,S,E> operation
TOKENSB_OPLEN = . 80_ ), ' Length of operltor name in bytes
}ggENSA OPNAME = . A_ ! Operator name in ASCI]
LITERAL i

TOKENSK_ENTSI2E = 2, ! Size of fixed ?art of an Operand

v Lexical Token Entry
TOKENSK_ENTSIZE_OPERATOR = 3; ! Size of tixed ?art of an Operator

! Lexical Token Entry

MACRO .

TOKENSENTRY = BLOCK[,LONG] FIELD(TOKENSFLD_DEF) X; ! Declaration macro

! Define the valid values of the TOKENSB_KIND field. This field indicates
: what kind ot token this is.

LITERAL
TOKENSK _OPERAND
TOKENSK_PREF 1X_OP
TOKENSKINFIX _BP
TOKENSK_POSTFIX_OP

! Operand

! Prefix Operator
! Intix Operator

! Postfix Operator

SN =2
®en 8 o

; Define mask values for the bits in the TOKENSB_FLAGS field.

LITERAL
TOKENSM_PR]IMARY = 1*0, ! Token is Primary Symbol operator
TOKENSM_LEXICAL = 11, i Token is lexica operator
TOKENSM_BALANCED _PARENS = 140, i Terminator requires balanced parens
TOKENSM_MUST_BE_SINGLE = 1°1; ! Terminator character must be single
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OPERAND LEXICAL TOKEN ENTRY

Operands are identifiers, numeric constants, string or character
constants, or sRec1al_constructs such as ILINE nnn which generate
identifiers. The Lexical Token Entry for an operand has the fol-
lowing format:

3322 ; 2 g 2 g S 221111111111
1098765432109876543210

10987654
teccccccccccocccccccnccccncaccace teccccccccccana eterccccsscccenna +
0 TOKENSW_CODE ! TOKENSB_FLAGS : TOKENSB_KIND !
CoT Tunused T L TOKENSBBIF !
2 T T okensaname T  TOKENSB_LENGTA!
. § (Operand name in (ounted Asc11)‘ ............... ?
§ (Includes TOKENSB_LENGTH and TOKENSA_NAME fields) :
S — :

The TOKENSB KIND field of an Operand Lexical Token Entry always has
the value TOKENSK_OPERAND.

Define the valid values of the TOKENSW_CODE field for operands. This field
says what kind of operand this Token Entry represents.

'
i
i
i
i
i
i
i
i
]
]
i
i
i
i
i
]
'
i
V
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
]
L

I1TERAL
TOKENSK_MIN_OPERAND =1, ! === Minimum value for TOKENSW_CODE
TOKENSK_IDERTIFIER =1, ! Identifier
TOKENSK_STRING = 2, ! Character String Constant
TOKENSK_CHARACTER =3, ! Single Character Constant
TOKENSK_INTEGER =4, ! Integer Constant
TOKENSK_HEX_INTEGER =5, ! Hexadecimal Integer Constant
TOKENSK_FLOKRTING = 6, ! Floating Point Constant
TOKENSK_EXP_E_FLOAT =17, ! Floating Constant with E Exponent
TOKENSK_EXP_D_FLOAT = 8, ! Floating Constant with D Exponent
TOKENSK_EXP_Q _FLOAT =9 ! Fgoat\n? Constant with Q Exponent
TOKENSK_BIN_ IRTEGER =10, i Binary (onstant
TOKENSK_OCT_INTEGER =11, ! Octal Constant
TOKENSK_COMPLEMENT = 1;. ! 1's Complement _
TOKENSK _BIT _STRING = 13, ! Bit String Constant (as in PL/I)
TOKENSK_PACK _DECIMAL = 14, ! Packed Decimal Constant
TOKENSK_EXP_G_FLOAT = 15, ! floating Constant with G Exponent
TOKENSK_BUILTIN FUNCTION= 16, ! Built-in Function
TOKENSK_MAX_OPERAND = 16; ! === Maximum value for TOKENSW_CODE
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OPERATOR LEXICAL TOKEN ENTRY

The Lexical Token Entry for an operator contains additional intor-
mation not needed for operands, namet¥ the left and right prece-
dences of the operator. This is the format of an Operator Lexical
Token Entry:

1098765432
tcccccccrncccccccnsccncncccccces tecccccccsncsane teccccnrncncanne +
0o TOKENSW_CODE | TOKENSB_FLAGS | TOKENSB_KIND !
1T ToKENs suBCOCE 'TOKENSB_L PREC | TOKENSB.R PREC @
2 T IOKENSY BIT LENGTH T T OKENSW_BIT OFFSET :
3T OKENSA OPNARE :roxfuseopr’

(Operator name string in Counted ASCII) E
(Includes TOKENSB_OPLEN and TOKENSA_OPNAME fields) !

The TOKENSB _KIND field of an Operator Lexical Token Entr alua;s
has one of the three values TOKENSK_PREFIX_OP, TOKENSK_INFIX_OP,
or TOKENSK_POSTFIX_OP.

Define some size literals used for allocating memory.

ITERAL

TOKENSK_FIXED_SIZE_BYTE = 13, Fixed size (not including
the name) of an operator
token. Actual size in
b;tes is this value plus
the OPLEN field. )
Fixed size (not including
the name) of an operator
token. Actual size in
longwords is this value

plus OPLEN / &.

TOKENSK_F IXED_SIZE_LONG

1]
o~
®s

Define the valid values of the TOKENSW_CODE tield for operators. This field
indicates which oYeratton is to be performed. Not all languages aliow atl
operators, but all operators allowed in a! lLeast one lan?uage.are Listed in
this table. Note that the same operator may be represerited differently in
different Languages--thus ''='' and ''.EQ.'" are both considered to be the same
comparison operator,
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!
LITERAL )

TOKENSK_MIN_PRIMARY OP =1, ! === Minimum value of TOKENSW_CODE

! === for Primary Symbol operators
TOKENSK _PRIMARY_TERM =1, ! Terminator operator for primary
TOKENSK_GLOBAL SLASH = %. t Prefix backslash for GST scope’ (\X)
TOKENSK _BACKSLASH =3, ! Intix backslash for pathname qualifi~

! cation (EXAM M\R\X)
TOKENSK_SUBSCRIPT z 4, ! Subscript open parenthesis operator
TOKENSK _DOT =5, ! Infix dats qualification operator

! as in A.B(2).C in PL/I
TOKENSK_(COBOL _OF =6, ! Infix data ?ualificatlon operator

! as in C OF B OF A(2) in COBOL
TOKENSK _PASCAL _DEREF 7, ' Postfix dereference operator such as

! . " in PASCAL (as in P*.)X)
TOKENSK_PL]_DEREF = 8, ! Intix dereference operator such as

! => in PL/] (as in P=->X)
TOKENSK _INVOCNUM =9 ! Invocation Number operator
TOKENSK_BIF_OP = 16. ! Built=in Function (parameter Llist)
TOKENSK _ADA_TICK = 11, ! The ADA tick operator for symbol

' attribute qualitfication,
TOKENSK_MAX_PRIMARY_OP = 11; E === Maximum value for TOKENSW_CODE

-== for Primary Symbol operators

LITERAL

TOKENSK_MIN_OPERATOR =1, === Minimum value fcr TOKENSW_CODE
--- for‘lan?ug e expression operators

TOKENSK_INITIATOR Expression initiator pseudo-operator

TOKENSK_TERMINATOR Expression terminator pseudo-operator

TOKENSK _INDJRECT Indirection operator (pretfix . or @)

TOKENSK_UNARY_PLUS Unary plus operator (+A)

TOKENSK_UNARY_MINUS Unary minus operator (=A)

TOKENSK_ADD Addition operator (A+B)

TOKENSK_SUBTRA(T Subtraction operator (A-3)

TOKENSK_MULTIPLY Multiplication operator (A+B)

TOKENSK _DIVIDE Division operator (A/B)

TOKENSK_POWER _OF Exponentiation operator (A++8)

TOXENSK_OPENPAREN OYen expression parenthesis ''(''

TOKENSK _CLOSEPAREN Close expression parenthesis '")’

TOK@NSK_EQUAL Equal comparison operator

TOKENSK_NOT_EQUAL
TOKENSK_GTR_ THAN
TOKENSK_GTR_THAN U
TOKENSK_GTR_EQUAL
TOKENSK_GTRTEQUAL _U
TOKENSK_LSS_THAN
TOKENSK_LSS_THAN U

Not equal comparison operator
Greater than comparison operator
nsigned Greater than comparison operator
uvreater than or equal comparison oper.
Unsigned Greater than or equal to comparison operator
Less than comparison operator

Unsigned Less than comparison operator

TOKENSK_LSS_EQUAC Less than or equal comparison oper.
TOKENSK_LSS_EQUAL _U Unsigned Less than or equal comparison operator
TOKENSK _NOT Boolean NOT operator

TOKENSK _AND Boolean AND operator

TOKENSK_OR Boolean OR operator

TOKENSK_XOR Boolean XOR (exclusive OR) operator

TOKENSK_EQY

A0 00 00 00 00 10 00 40 00 00 00 00 B0 00 00 00 00 00 10 00 0 B

PINIAINIAININIPININD — =3t b b b s 2 s D OO NN NN = —

Boolean.Eﬂv_(egu1volence) operator
Short-circuited boolean AND operator
Short-circuited boolean OR operator

TOFENSK_SHORT_AND
TOKENSK_SHORT_OR

cmi ittt Rt M Rt Pt S T s e AR En SR MR A S A P AR AR AP e we Wy WS S -

VW@ NONE NN =2 O VYOI WA O™ & & & & & & s o
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TOKENSK~POST _INCR
TOKENSK_PRE _DECR
TOKENSK_POST_DECR

Post-increment (X++)
Pre-decrement (=--X)
Post~decrement (X=--)

P YPEE JPOE JPSE NP SP YT YR TS IR P PR TIPS TR YRS TR T T I I N L L P I R P PN P TR YR PR YR IR I R I R I R I E I E I E I E T ETIETTETET . s @
AR LA WA A LA LA WA A LA LAV VWA VDWW AVA VAN AN AVAAWAUN WALV LV VNNV U

£ W NN AN N AN N N NP PO PO NP TO NN b el e e ek el ad 2 b S O O O OO OO

OOV®NO NS NN =2 O OCINOWVEWN =2 OO NO NS WNIN 2O OB~ NN
COOOOOOOCOOOOOOOOOOCOCOOOOOOO0OOOOCOOOOCOOCOOOCOOCOOOOOOOOOD

S SLNT SN NN SN NSNS LT ST N N1 1NN L ST SIS LS NN NN LS NT N ST NI NT NI,

NN NN = OO 00 ~NO N S LN
LR EEEEEEIEEEE IS

[ Yo Yo o Yo Yo Yo Xo Jo IV IV [V 1V IV [V IV IV ]

I HHIERNHINEENE N

TOKENSK _BIT_NOT = 30, ! Bitwise NOT operator
TOKENSK_B]T_AND = 31, ! Bitwise AND operator
TOKENSK_BIT_OR z i, ! Bitwise OR operator
TOKENSK_BIT_XOR = 33, ! Bitwise XOR operator
TOKENSK _BIT _EQV = 34, ! Bitwise EQV operator
TOKENSK_CONCATENATE = 35, ! String concatenation
TOKENSK _MODULUS = 36, ! Modulus operator
TOKENSK_REMAINDER = 37, ! Remainder operator
TORENSK_LEFY SHIFT = 38, ! Left shift operator
TOKENSK_RIGHT SHIFT =3, ! nght shift operator
TOKENSK_ADDRESS_OFf = 40, ! Address-of operator (as in ()
TOXENSK _SIZEOF = 41, ! Size-of operator (as in ()
TOKENSK _SET_MEMBER z Ag. ! Set membership operator
TOKENSK_ABSOLUTE = 43, | Absolute value operator
TOKENSK_INFIX_NOT = 44, ! Lexical operator (as in COBOL's NOT =)
TOKENSK _SUCCESSOR = 45, ! Successor operator (BIF)
TOKENSK _PREDECESSOR = 40, ! Predecessor operator (BIF)
! Unused = 47, ! Unused _ o
TOKENSK_INT_DIVIDE = 48, ! Lexical oEerator for integer divide
! (in PASCAL, A DIV B must be
! distiguished from A / B)
TOKENSK _BITSELECT = 49, ! Bit selection in BLISS and address
! expressions (<pos,size,ext>)
TOKENSK _DEPOSIT =50, ! = for Deposit Command ( acting as
E lang. dependent assignment )
TOKENSK_CONVERT = 51, ! Used as to indicate subscript
! conversion operator
TOKENSK _RADIX_DEC ! Set current radix to decimal
TOKENSK _RADIX_HEX ! Set current radix to hexadecimal
TOKENSK_RADIX_OCT ! Set current radix to octal
TOKENSK_RADIX_BIN ! Set current radix to binary
TOKENSK_IDENTTTY ! ]dentitiy operator
TOKENSK _OPENSET ! Set constant open [
TOKENSK_B1T_IMP ! Bitwise [MP (implication) operator
TOKENSK _PRE _INCR ; Pre-increment (++¢X)
i
|
TOKENSK_PREFIX_GTR ! Prefix > as in COBOL, ie. NOT >
TOKENSK_PREFIX_LSS ! Prefix < as in COBOL, ie. NOT <
TOKENSK_PREF I X_EQL ! Prefix = as in COBOL, ie. NOT =
TOKENSK_NEGCONST ! Negative constant

TOKEN#K_POSCONST ! Positive constant

TOKENSK_MAX_OPERATOR ; === Maximum value of TOKENSW_CODE

--= for language expression operztors

! Define the possible values for the TOKENSK_SUBCODE field.

This field is used to store additional information about the operator.
At present the one use of this field is for the ADA attribute operators.
For these, the TOKENSW_CODE field contains ''TOKENSK_ADA_TICK'' and the
gufig?e field identifies which tick operator is present (''"FIRST',

' "', etc.

The reason for doing it this way is because there may be a large number
of tick operators, all of which are treated the same for Rurposes of
operator precedence parsing. Tables thus are smaller if there is only
one code for ''tick’’ and a subcode for each tick operator.
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TERMINATOR LEXICAL TOKEN ENTRY

Terminators are lexical tokens which mark the end of an expression,
For example, in subscript expressions, '',"’ and '')'' mark the ends of
the expressions as in ARR(K+?2, 1'3-452. Similarly, in the command
SET BREAK X+¢4 DO(...), the keyword ''DO'' marks the end of the expres-
sion as long as it does not appear within parentheses. Terminator
Lexical Token Entries define tokens which act as expression termina-
tors in specified contexts. The Terminator Lexical Token Entry has
the tollowing format:

brsccanscoccvcanacrsssscsnn LI LY LY ¥ feoscscsccsscssccns troccocccccccace +
; TOKENSW_CODE ' TOKENSB_FLAGS : TOKENSB_KIND |
deccccsscnnncccccncsccccanrencces teccccccccscncca= tommceccccccncas +
: unused '
teccccaccccccsscoecccnccansnsssrsrassenrevocananaa domcncssssvvecas ¢+
TOKENSA_NAME ! TOKENS$B_LENGTH!

+

(Terminator name in Counted ASCII) :
(Includes TOKENSB_LENGTH and TOKENSA_NAME fields) §

The TOKENSB_KIND field of a Terminator Lexical Token Entry always has
the value zero (0).

The TOKEMSB_FLAG: field can contain the fla? TOKENSV_BALANCED_PARENS
which, if set, indicates that this token acts as a terminator only

it parentheses are balanced when it is encountered. For example

"')'" terminates a8 subscript expression only the subscript expression's
parentheses are balanced so far. Similarly, DO terminates the ad-
dess expression in SET BREAK expr DO ... only if 1t is not enclosed
in parentheses; otherwise there would be no uaz to include the ident-
ifier ‘D0 (as allowed in many lLanguages) in the address expression.

! Define the valid values of the TOKENSW_CODE field for terminators. This
. field says what kind of terminator this Token Entry represents.

i

LITERAL

TOKENSK_MIN _TERMINATOR = 0, ! === Minimum value for TOKENSW_CODE
TOKENSK_TERR_NONE = 0, ! No terminator (just end of Life)
TOKENSK_ TERM” COMMA = 1, | Comma ', e
TOKENSK_TERM_CLOSE = i. t (lose paren or bracket (‘' or *']"")
TOKENSK_ TERM~ COLON = 3, icolon i

TOKENSK “TERM”EQUAL = &, | Equal sign "=’

O
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TOKENSK_TERM_DO D0 keyword ''DO'' (as in SET BREAK)
TOKENSK _TERM_THEN THEN keyword ''THEN'' (as in [F = THEN)
TOKENSK_TERM_WHEN WHEN keyword 'WHEN'' (as in SET BREAK)

Allow both comma '','" and colon
Allow comma, WHEN, and DO (SET BREAK)
Greater-than sign '>'' (as in <p,s,e>)
ope'n p‘r'n SIO(OI

U or ") in CALL

'%0“ in FOR i=1 TO n

[ ] v'l

Dot '."" (as in Set constant, ie. 1..4)
--- Maximum value for TOKENS$W_CODE

TOKENSK_TERM_COMCOL
TOKENSK_TERM-(MWHDO
TOKENSK_TERM_GTRTHAN
TOKENSK_TERM~OPEN
TOKENSK _TERM_COMPAREN
TOKENSKTERM™TO
TOKENSKTERM_BY
TOKENSK_TERM-DOT
TOKENSK_MAX_TERMINATOR
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LINKED LIST NODE

57
00

routines to indicate:

1. The pages on uhich symbol's R-value is contained.
DBGSNXX _GET_PAGES )

2. Primary Descr1ptors which re ¢esent 3 range specification,
(" DBGSNXXX_RANGE _VAL

1098765432109876544321098765¢3210
L L T T T I LT T T T T T Y R Y P T Y Y Y YT P R YT LYY Y 2 Y O
0o DBGSL_LINK_NODE _L INK
[T L L Yy ¥ X Y P X ¥ Xy P ¥ ¥ Y XY Yy ¥ B XXy Xy YL ¥ 2 1)
1 DBGSL_LINK_NODE_VALUE

1
E
'
|
|
'
|
|
|
I
: A pointer to a Link Node is declared as follows:
: LINKNODE : REF DBGSL INK_NODE

leee

1

: Define the Link Node fields and declaration macro.
FIELD DBGSL INK_NODE_FIELDS =

DBGSL _L INK_NODE _L INK =[0,L_1. ! Pointer to next node
?E?SL _LINKCNODE_VALUE =C 1, L. ) ! Node value field
LITERAL

DBGSK_L INK_NODE_SIZ2E = 2; ! Size of Link node in
! longwords
MACRO

DBGSL INK_NODE = BLOCK [DBGSK_LINK_NODE_SIZE]

FIELD (DBGSLINK _NODE _FIELDS)" X;

lee=

Linked Lists using this definition are generated by Language specific

s 32 V4.0-742 Pag
DEBUG.SRCIDBGLIB.REQ; 1
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MOVED DST ENTRY DEFINITIONS

To support DST continuation records, every continued DST record is
meraed with its continuation records into one record and is moved to
DEBUG permanent memory. A List of moved DST records is kept to allow
access to these moved records. Each entry on that List has the follow-
ng structure:

105888828888 80a7sbib21d0876s543210

¢cccscccrcccccccccccncccccccccccccrscncecececccerr e ccasrenanas +
o MDESL _FLINK :
y T PDESL_ORIGINAL DSTPTR :
g i TTTTTTTTTTTTETTTTTT MDESL_REAL OSTPTR '
R MDESL_REAL_LENGTH '
G wEsL N st

As the RST for a module is built, continuation records are merged
and the new ‘“‘moved’’ DST pointer 1s placed in the RST entry. Thus,
moved DSTs are transparent for those routines that access the RST,

Those routines that obtain DST pointers from the DST itself are:

0 Routines that deal with SEPTYP records

o0 Routines that access indirect type specs

0 Routines that access novel length type spes
0 Routines that access the next DST record

These routines must access those ﬁointers through routines that search
the structure to make sure that the DST hasn't been moved. The routines
currently provided are:

o DBGSRST_DST PTR = Return the '‘real’’ DST pointer
o DBGSRST_NEXT_DST - Return the '‘next'' DST pointer

The structure is @ sinalx :-ked List with its head being
DBGSGL _MOVED _DST_LIST_HEAD.
Define the fields of the Moved DST Record Entry. Also define the entry Llength
and the declaration macro.
IELD MDESFIELDS =
SET

MDESL_FL INK
MDESL-ORIGINAL _DSTPTR

L P A R R . T N T T e R I e e

" u
~
o

ward Link

L. 3. ' Forward ‘
], ' The Original DST pointer
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MDESL _REAL_DSTPIR = i. L. 3. i The new, moved, real DST pointer
MDESL _REAL_LENGTH = . L_ J. ! The moved DST's Llength
?DESL NEXT_DSTPIR = (6, L_ ! The next DST pointer
LITERAL
MDESK _LENGTH = §; ! Length of an entry in Longwords
MACRO

MDESRECORD = BLOCK(,LONG] FIELD(MDESFIELDS) X;

NOTE: MDESL_NEXT _DSTPTR is a simple address calculation to the next DST record
with all the continuation records _onsumed. At the time the calculation is
made it is not known if the record will be relocated. Thus an; access to it
must also creck it for being relocated by calling DBGSRST _DST_PIR

4y . -
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NUMBER SCANNER STATE TABLE

The Lexical Number Scanner in routina DBGSLEXICAL_SCANNER operates off
o Finite-State Machine state table w. ich defines the allowed tormats

cf numeric constants in the current Language. There is thus one Number
State Table for each Language supgorted by DEBUG (although some Lan-
guages can share state tables). ach state in the state table is
represented by a List of two or more State Table Transition Entries,
each ot vhich specifies a state transition to be taken if the current
input character is of a class specified in the Transition Entry. The
format of a Number Scanner State Table Entry is as follows:

33222222 g 2221111111111

IZ T TP T TP TP YT PP Y Y Y Y P Y P P YT Y Y Yy e Someoeamoaasd

' First State Table Transition Entry :

: State Table Transition Entry for NUMSTSK_CLASS_OTHER '
¢oossssasscsscsas - > @ e W o - - oo eee COOTCTOTEDDCEEHE DS s e 4

The individual State Table Transition Entry has the following format:

33222222 g 2221111111111
21098765432109876543210

bovovecsssessssscascosssccavoanse bovoccsssccccaas dbosenvcccwsecanses L ]

: NUMSTSW_NEXT_STATE 'NUMSTSB_ACTION | $B_CHAR_CLASS !

toacovoecssnevwen - - - T Y O Y T cesvicosvecsccssoscwe L)

The whole Number Scanner State Table for a language simply consists
of a sequence of concatenated State Table Entries, one entry per
state in the Finite-State Machine. (he whole State Table is thus

a vector of State Table Transition Entries. Element zero of the
state table is the beginn1n of Lhe state table's Start State, and
each transition's NUMSTSW_NEXT_STATE pointer is a state table index
which points to the beginning of the next state's State Table Entry.

A pointer to a Number Scanner State Table is declared as tollows:
STATE_TABLE: REF NUMSTSTABLE
This declares STATE TABLE to be a block yector which is referenced

as .oTATE_TABLEC.STATE_INDEX, field-name)] where STATE_INDEX is the
vector index which points to a specific Number Scanner State Table

VAX=11 Bliss-32 v4.0-742

DEBUG.SRCIDBGLIB.REQ;
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Transition Entry,

Also define the declaration macro.

1

i

'

|

E Define the fields in the Number Scanner State Table Transition Entry.
i

FIELD NUMSTSFLD _DEF =

SET

NUMSTSB_CHMAR_CLASS = [ 0, 80_ J,! Character class that activates
! this state transition
NUMST$B_ACTION = [ 0, 81_1,! CASE index for semantic action to be
! taken during state transition
?gﬂSTSU-NExT_STATE = [0, wi_ ] ! Index of next state after transition

MACRO
NUMSTSTABLE = BLOCKVECTORLC,1,LONG] FIELD(NUMSTSFLD_DEF) X;

: Detine the allowed values of the character class field NUMSTSB_CHAR_CLASS.
! These are the different classes of characters which are significant when
; scanning numeric constants.

LITERAL
NUMSTSK_MIN_CLASS =0, ! === Minimum character class code
NUMSTSK_CLASS _OTHER = 0, ! ALL other characters .
NUMSTSK_CLASS_DIGIT =1, ! The decimal digits, ''0' = 9
NUMSTSK_CLASS_HEXDIGIT = %. ! The hex digits ''A", "'(*', and ‘'’
NUMSTSK_CLASS_DOT = 3, ! The decimal point “."
NUMSTSK_CLASS_PLUS =4, ! The plus sign ''¢'' (for exponents)
NUMSTSK_CLASS_MINUS =5, ! The minus sugn t'='' (for exgonents)
NUMSTSK_CLASS_B = 6, ! The letter *B'' (for binary
NUMSTSK_CLASS_D =7, ! The letter ''D' (for exponents)
NUMSTSK_CLASS_E = 8, ! The letter ''t'° (for exponents)
NUMSTSK_CLASS_@ =9 ! The Lletter ''Q’"" (for exponents)
NUMSTSK _CLASS_X = 10, ! The Letter ''X'* (for hexadecimal)
NUMSTSK_CLASS_UNDERSCORE= 11, ! ' is allowed in numbers in ADA
NUMSTSK_CLASS_POUND = 1%. ! B is allowed in numbers {n ADA
NUMSTSK_CLASS"6 = 13, ! The Lletter "G’ (for exponents)
NUMSTSK_MAX_CLASS = 13; ! === Maximum character class code

Define the valid values for the NUMSTSB_ACTION field. These values are CASE
indices which select the semantic action routine to be executed for each
state transition.

™ rmimomem

ITERAL
NUMSTSK_MIN_ACTJON =1, ! === Ninimym action index
NUMSTSK_ACT_DO_NOTHING = 1, ! No semantic action reeded
NUMSTSK_ACT_GO _PAST DIGIT = i. ! Go past digit in inieger part
NUMSTSK_ACT_MARK DET PT = 3, ! Mark that a decimal p.int was found
NUMSTSK_ACT_GO PAST FRAC = 4, ! Go past digit in fraztion part
NUMSTSK_ACT MARK _E_EXP = 5, ! Mark that E-expone~: field wae found
NUMSTSK_ACT_MARK_D_EXP = §, ! Mark that D-exponent tield was founa
NUMSTSK_ACT_MARK Q_EXP = 7, ! Mark that Q-exponent field was found
NUMSTSK_ACT_BACKOP_PTRS = 8, ! Backup pointers and return token
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15-Sep=-1984 22:43:00 _$2558DUA28: [DEBUG.SRCIDBGLIB.REQ; ! (39)
NUMSTSK_ACT_GOT _NUMBER =9, ! We got & number=-~return token for it
NUMSTSK ACTONOT-NUMBER = 18, | Not a numeric constant _
NUMSTSK“ACT-GIVE_ERROR z 11, ! We should never get here--give error
NUMSTSKTACTZC0B_CKNUM z 1§. ' In COBOL this could be part of a name
NUMSTSK _ACT_COB_CKHEX = 15, ! In COBOL this could be part of a name
: it it is not in hex mode
NUMSTSK _ACT_GO_PAST PACK = 14, ' GO past digit in Pack decimal
NUMSTSK _ACT_GO_PAST PA(K FRAC=15,! Go past digit in Pack decimal
NUMSTSK_ACT_GIT_PACK_NUMBER=164, ' We got a Packed decimal number--
! return token for it
NUMSTSK _ACT _SAVE_BASE = 17, ! base#number in ADA .
NUMSTSK _ACT_MARK _G_EXP = 18, ! Mark that G-exponent field was found
NUMSTSK _MAX_ACTION = 18; ! === Maximum action index
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MACRO

1
o 2

9:57
3:00
OPERATOR INFORMATION TABLE

The Operator Information Table is a blockvector indexed bt Operator
(ode (e.g.. TOKENSK_SUBTRACT) which gives pointers to tables which

contain the information necessary to select the type conversions and
}hen the routine invocations which evaluate the operators of a given
anguage.

33222222 % 222111111 ; 111
2109876546432109876543210

L L T T T T T T T T T I YIS L r yr rrrt 1y} -

OPINFOSL _ROUTTBL

L L R e e N T = ooes - -

OPINFOSL_HIERTBL

4+
’
]
+
'
focccsonssecsacvssvconcscssccnscccaeaen LD L L L L L L L L L L L L L L L L L L L L T J +
'
+
]
1
+

. OPINFOSL _INCOMPTBL

{ovovcocacscnonnsccaenenesecaeaeeam L P L T T X P L Y 1 ¥ L L X T X 1L T L T ¥ ¥ 1 T 1 1 T J T ] -

flags

’ ............................. Sea@eoeOereeeT e eeeePEPHEEEaaeadda oo

A pointer to an Operator Information Table is declared as follows:
OPINFO_TABLE: REF OPINFOSTABLE

Define the fields of the Operator Information Table entry. Also define the
declaration macro.

IELD OPINFOSFLD_DEF =
SET

OPINFOSL_ROUTTBL = [ 0, L_ ). ! Address of Operator Routine Table
OPINFOSL_HIERTBL = [ 1, t_ ], ! Address of Type Hierarchy Table
OPINFOSL_INCOMPTBL = [ 2, L_ J, ! Address of Type Incomﬁag\b1l1ty Table
OPINFOSV_FETCH = [ S.V_TO)j ! Flag for whether fetch is done on

TES ! this operation.

OPINFOSTABLE = BLOCKVECTOR[TOKENSK_MAX_OPERATOR + 1,4,LONG]

FIELD(OPINFOSFLD_DEF) X;

V4 .0-742
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1§-Sep-1984 55:59:57 AX=11
15=Sep=1984 22:43:00 _$255%DUA28:

OPERATOR ROUTINE TABLE

The Operator Routine Table for a iven.ogerator contains one entry for
each routine which can be associated with that operator. Each such
entry contains the cperand types accepted by that routine (e.g.,
REAL,REAL for F_Floating multiply), the result tgpe.of the operation,
a routine index which identifies the routine to be invoked, and an
optional typeid check routine index which identifies the typeid check
routine to be invoked.

3322222222221111111111
109876564321098765432109876543210
gy e S gy S S - +
: ORTS$W_ROUT {ORTSB_LEFT_TYPE!ORT$B_RIGHT_TYPE!
tecccccccncrcccc s s s e e e s e e s rc e s s e e e e e cece e cececseaean +
: 0 {ORTSB_RESULT_TYPE ! ORTSW_TYPEID_ROUT !
[ Z T I LI L AL L L L LR LD LRI R L L YL P L D Y L L LYY L L LX) +

>

pointer to an operator routine table entry is declared as follows:
ORTPTR : REF ORTSENTRY

declaration macro.

IELD ORTSFLD_DEF
SET

[}
|
t
]
]
|
g Define the fields of the Operator Routine Table entry. Also define a
F

ORTSA_BASE _ADDR =00, A ] ! Base address
ORTSB_RIGHT_TYPE = [ 0, 80_ . i The r1?ht operand Dtype
ORTSB_LEFT_TYPE ={ 0,81 ), ! The Left operand Dtype
ORTSW_TYPES = (0, w0_ ], ! The operand Dtype L
ORTSW_ROUT =L 0, wi_ ], ! The corresponding routine index
ORTSW_TYPEID_ROUT = (1, W0_13, ! The corresponding type id check
! routine index
?ggSB_RESULT_TYPE = [ 1, 82.] ! Result Dtype
MACRO
ORTSENTRY = BLOCK[2, LONG] FIELD(ORTSFLD_DEF) X,
MACRO
ORTSTABLE = BLOCKVECTOR[,2,LONG] FIELD(ORTSFLD_DEF) X;

! This is used to encode ‘‘unknown result type'' in the dtype field of
' the result value descriptor constructed in DBGEVALOP.

LITERAL

ORTSK_RESULT_UNKNOWN = 0;

' Literals that are used in the new style operator evaluation. These

Bliss=32 v&.0-742

P
EBUG.SRCIDBGLIB.REG; 1
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! values are stored in the ORTSW_ROUT field of the Operator Routine

' Table entry for a ?1ven operator operating on a given pair of

; types. The Literal is used as a case index in the DBG PERFORM _OPERATOR
: routine in order to actually do operations.
I
t

742 Page 69
CJDBGLIB.REQ; (41)

L AARAARAL R AR 2222l 2 R0 2222222 2022202202 X X288

! Note - the order of the case indices in DBGPERMOP must correspond
exactly to the ordering of the Literals here. One must be very careful
in changing this List.

l

|

| This situation is of course a maintenance problem and we should eventually
: figure out a better way to get these literals shared.
l
|
I

In the meantime, the List below must be kept dense and must correspond
exactly to the case lLabels in DBGPERMOP.

LA AARARAARRR AR RdRR22 2222222222022 2222222222

lene
LITERAL
ORTSK_MIN_ROUT

: Add.
ORT$K_ADD_B B
ORTSK_ADD B0 BU
ORT$SKADD W @
ORTSK_ADD WO wu
ORTSK_ADD_L [
ORTSK_ADD_LO LU
ORTSK_ADD_F_F
ORTSK_ADD g
H

"
-
[

D
ORTSK_ADD_G
ORT$K_ADD_H
ORTSK_ADD_F
ORTSK_ADD D
ORT$K_ADD_G
ORTSK_ADD M

: Subtract.

ORT$K_SUB_B_B
OrRTSK_Sus~80 _8u
ORTSK_SUB"W @
ORT$K_SUB WO wu
ORTSK_SUB L
ORTSK_SUB_LO LU
ORTSK_SUB_F
ORT$K_SUBTD.
ORT$K_SUBG_
ORT$K-SUB” ?
D

ORTSK_SUB”
ORT$K_SUB_G
ORT$K_SUB_H

; Divide.
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NN =2 v v 8 s e e
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15-Sep-1984 63:00 _$255%DUA28: [(DEBUG.SRCIDBGLIB.REQG; 1 (41)
ORTSK_NOT D = 171,
ORTSK_OR_B_8 = 17%,
ORTSK-OR_W_W = 173,
ORTSKZOR_L-L = 176,
ORTSK_OR™DD = 175,
ORTSK_XOR_C_L = 176,

! Unary plus and minus.

ontsx _UNARY_MINUS_B
ORTSK_UNARY_MINUS_W
ORTSKZUNARY_MINUS_L
ORTSK_UNARY_MINUS_ LU
ORTSK_UNARY_MINUS F
ORTSKUNARY_MINUSTD
ORTSK_UNARY_MINUS_G
ORTSK_UNARY_MINUS_H
ORTSK_UNARY_MINUS_F(
ORTS$K_UNARY MINUS™DC
ORTSK_UNARY_MINUS_GC
ORTSK_UNARY_MINUS "HC
ORTSK_UNARY_PLUS_B
ORTSK_UNARY_PLUS_W
ORTSK_UNARY_PLUS_ L
ORTSK_UNARY_PLUS_F
ORTSK_UNARY_PLUS_D
ORT$K_UNARY_PLUSG
ORTSK_UNARY_PLUS !
ORTSK_UNARY_PLUS_F(
ORTSK_UNARY_PLUS DC
ORTSK_UNARY_PLUS_GC
ORTSK_UNARY _PLUS_H(

! Absolute Value.

Huaunnuanonuaunmnnaannternnenrruan
ol o i il e e} ol D el e D D el e e e e D D o B b
O O O O O O O O O O 0000 0000 0O 000000000~~~
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ORTSK _ABS_8 = 200,
CRTSK™ ABS v = 201,
ORTSK™ ABS L = 202,
ORTSK_ABS_F = 203,
ORTSK ABS D = 2064,
ORTSK™ _ABS G = 205,
ORTS$K ABS H = 206,
: Indirection.

ORTS$K INDIRECT_LU = 207,
ORTSK INDIRECT TPTR = 208,
; BLISS bit-select.
ORTSK_BITSELECT = 209,
: Set operations.

ORTS$K _DIFFERENCE _SET_SET = 210,
ORTSK_EQL_SET_SEY = 211,
ORTSK™ GEO SET™ SET = 212,
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15-Sep=1984 43:00 _$2558DUA28: [DEBUG.SRCIDBGLIB.REG; 1 (41)
ORTSK IN SET ST = 213,
ORTSKINTERSECT SET_SET = 214,
ORTSK_LEQ_SET_SET = 219,
ORTSK_NEQTSETTSET = 216,
ORTSK_UNION_SET_SET = 217,

' ogeratuons:

! ADDRESS_OF (%), SIZEOF
| Also, addition or subtraction involving tyYed pointers

: is special-cased in ( because there is scaling to be done.

ORTS$K _ADDRESS L = 218,
ORTSK_SIZEOF [ = 219,
ORTSK_ADD_TPTR_L = 220,
ORTS$K_SUB_TPTR_L = 221,
ORTSK_SUB_TPTR_TPIR = 222,

S

: BASIC implication (A imp

ORTSK B817_ImMP_B_B
ORTSK_BIT_IMP_W_W
ORTSK_BIT_IMP_L L

! C pre- and post- incremen

ORTSK _PRE_INCR_L
ORTSK_PRE_INCR” LU
ORTSK_PREZINCRTD
ORTSK_PREZINCRTTPTR
ORTSK_POST_INCR_L
ORT$K_POSTCINCR® LU
ORT$K_POST_INCR-D
ORTSK_POST_INCRTTPTR
ORTSK_PRE_BECR_[
ORT$K_PRE “DE bu
1

ORTSK_PRE_DE b
ORTSK_POST_DECR t
D

LU ]}
[ASIAS [\S
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% % % % % & % % 9 T S %S T BT W N

(VR V]
. s e

decrement (+¢X X¢¢ ==X X==)

CRZ

CR
ORTSK_PRE DEE? TR
ORTSK_POST_DECR_LU
ORTSK_POST_DE(CR
ORTSK_POST_DECR_TPTR

: Packed Decimal Operations.

ORTS$K _ADD_P_P
ORTSK_SUB_P_P
ORTSK_MUL_P_P
ORTSK_DIVPCP
ORTSK_UNARY_PLUS P
ORTSK_UNARY nlnus P
ORTSKCEQL_PTP
ORTSKCNEQ_PTP
ORTSK_GTRCP_P
Q_pPCP
S_P°P
Q_P’P

00 08 00 00 00 D0 09 RO B 0 0 NN

NINLALNINLNINLNLNINO NN PO N

ORTSK_GE
ORTSK_LS
ORTSK_LE

fHunuwuunnnnnwnnn
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! Literals that are defined for type id check in DBGSPERFORM_TYPEID_CHECK.
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{
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]
!
; Define the fields in an entry in an edge of a Type Graph.
F

K 1
15-5ep=1984 55:59:57
15-Sep=-1984 22:43:00

TYPE GRAPH

The type conversions that are done for a given operator in a given
Language are specified by a set of directed acyclic graphs. For
example, part of the ?ra h that specifies the implicit type conver=
sions to be done for FORTRAN addition might look like:
L=>F =>D =>H
\ \
FC -> DC

Each gra?h is represented by listing its edges. Each edge is just a
pair of Type IDs.

Belo: we define the data structure used to declare the edges of these
graphs.

3322222222221 111111111
1098765464321098765432109876543210

! HWIGHER_TYPE !

IELD TYPE_GRAPHSFLD_DEF =
SEY

TYPE_GRAPHSB_LOWER TYPE = (0,B0_],
TYPEGRAPHSB_RIGHER _TYPE = [0.817],
TYPE“GRAPHSW_BOTH_TYPES = (0,w07]

TES.

; Define the macro which is used to declare an entry in a Type Graph

MACRO
TYPE_GRAPHSENTRY = BLOCK [1,WORD] FIELD (TYPE_GRAPHSFLD _DEF) X;

BGLIB.REQ; 1
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15-5ep-1986 33:59:57  vAx:]
15-Sep-1984 22:43:00  _$2558D

TYPE CONVERSION INFORMATI]ION TABLE

The Type (onversion Information Table is a vector of longwords used
by a language which gives pointers to tables which contain the
information necessary to select the type conversions and then

the routine invocations which does the type conversion.

3322222222221 1111111 11
109876543210987654432109876543210
A L DI L L L LI T Y DL P I PR L T s L L L L T L LY
' CVTINFOSL_MAPTBL :
decmccccccccccacoccccccccecccccnncenenreccssasenesanaas cosccsvescand
' CVTINFOSL _CVTTBL '
¢ecccnncsccccnscccccssssssssenssssssssrscssrscascaasaaa orecccccocend
: flags :
L DL Ll L L L L L L LA L DL DL LI S DL DL I IS L L L DL 22 DL T Y +

A pointer to an Type (onversion [nformation Table is declared as
fol lows:

CVTINFO_TABLE: REF CVTINFOSTABLE

Define the fields of the Type Conversion Information Table entry. Also
define the declaration macro.

fFIELD CVTINFOSFLD_DEF =
SET

MACRO
CVTINFOSTABLE = BLOCK(3,LONG] FIELD (CVTINFOSFLD_DEF) X:

CVTINFOSL_MAPTBL = [ 0, L_ ], ! Address of Type Map Table
CVTINFOSL_CvTiBL = [ 1, L_ ], ! Address of Type Conversion Table
CVTINFOSV_ROUND =2, v_(0)]! Flag to indicate conversion result
TES ! is rounded

BGLIB.REQ;?
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TYPE CONVERT ENTRY

A Type (onvert Entry contains a type conversion
routine index which identifies the routine to be invoked, from data
type, and to data type.

332¢22¢22222221111111
109876564321098765¢43

111
2109876563210

R Y T N Y Y T T Y TR R +
: TYPE_CVT$W_ROUT

¢reavecemsrsssssascsnsssssssssssssaen LT T T Y XY YT YY LTI Y PP Pr +

>

! declaration macro.

FIELD

MACRO

TYPE_CVTISFLD_DEF
SET

CVTPTIR :

Define the fields of the Type Map Table entry.

TYPE_CVT$B_LOWER _TYPE

TYPE_CVT$SB_HIGHER_TYPE

TYPE_CVISW_MAP_PAIR
TYPE_CVTSW_ROUY

TES.

{  WIGMER_TYPE !

pointer to an Type Map Entry is declared as follows:

REF TYPE_CVTSENTRY

Also define an entry

hnhu
jolelole)
[

e

TYPE_CVTSENTRY = BLOCKL1, LONG) FIELD (TYPE_CVTSFLD_DEF) X;

! Literals that are used in the new style operator evaluation.
! The Literal is used as a case index in the DBGSLANGUAGE _TYPE_CONV
E routine in order to actually do the conversion.

teee

LITERAL

Wy

NIN) b b

BGLIB.REQ;1
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RCIDBGLIB.REQ;1 (45)

"o

PATHNAME DESCRIPTO

The pathname descriptor is used internally in the Debu 8er to represent
a pathname, including data qualification. Thus "MOD\ROUT\X'' is a path-
name in this sense, and so is ''MOD\ROUT\A.B.C''. The

\ 5 format of a path-
name descriptor is shown here:

332¢2¢2¢22222221111111111
1 109876546432109876543210

Define the Pathname Descriptor fields.
IELD P!HS;LD_DEF =

SE
PTHSB_TOTCNT =[0,80_1J), ! Total number of names in pathname _
' including all data qualification

|

]

i

i

i

i

i

i

i

[}

i

i

! b omccccnvovevsaccaw boncccacosncanccse oo sscscsacaas docsvcsasnevsrrsnse 4

; 0 ' Unused ‘PTHSB_LOCINVOC | PTHSB_PATHCNT | PTHSB_TOTCNT |

! T Y $cccccccccccccae teccccccccccccaa tecccncccccncnceca +

E 1 ' PTHSL _INVOCNUM '

! T L L L L L T T +

; 2 5 PTHSA_PATHVECTOR 5

i | :

; 5 Pointers to Counted ASCII Strings E

g ) é (one per longword) §

i ; :

i : :

i : :

S : :

! T L L L T T T L T T T T T T T T T s +

[}

i

g

! The Pathname Descriptor contains two counts fields which give the total
' number of names in the pathname (five for M\R\A.B.C) and the total num-
! ber of names before the first dot (three for M\R\A.B.C). It also con-
! tains an invocation number (which is zero if none was explicitly speci-
: fied) and an index into PTHSA_PATHVECTOR which indicates which pathname
! component was qualified by the invocation number (1 for A 2\X and 4 for
! M\RI\R2\R3 5\X). This index is zero if no invocation number was given,
! The rest of the descriptor consists of longwords containing pointers to
! the individual names in the pathname, each represented by a Counted

; ASCIl String.

g A pointer to a Pathname Descriptor is declared as follows:

! PATHPTR: REF PTHSPATHNAME

E

leee

]

q

'

f
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PTHSB_PATHCNT = ([ 0, B1_ ], ! Number of names in pathname proper
' before any data qualification
FTHSB_LOCINVOC = [ 0, B2_ ] ! The Location in the vector below of
! the name with an invocation num-
! ber (first name is 1) or zero
! ee= = (0, B3__1, ! Unused
PTHSL_INVOCNUM = [ 1, L_"3J ! The invocation number or zero
PTHSAPATHVECTOR= [ 2, A ] ; The start of the pathname vector--has
I

one name pointer (gonntwng to a
Counted ASCI] name) per longword.

TES:

Define the maximum allowed size of a pathname, i.e. the maximum number of
individual names, including data components. Also define the size of the
tixed part of the descriptor and the declaration macro.

~emimemn=

ITERAL
DBGSK_MAX PATHNAME = S0, ! Maximum size of a pathname
DBGSK_PATHDESCSIZE = 2, ' Size gf fixed part of Pathname
escriptor
DBGSK_PATHNAME _SIZE = DBGSK_MAX PATHNAHE + DBGSK _PATHDESCSIZE;
MACRO
| PTHSPATHNAME = BLOCK[DBGSK_PATHNAME _SIZE) FIELD(PTHSFLD_DEF) ¥;
."-
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LITERAL
MACRO

; These
LITERAL

2
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PERMANENT SYMBOL DESCRIPTORS

The Permanent Symbol Descriptor is used to describe Debugger "‘permanent
symbols'' in Value Descriptors, Prwmar; Descriptors, and address expres-
sions, Permanent symbols name the VAX registers; "R0O'" is thus a perma-
nent symbol. Pe -anent Symbol Descriptors are only used for languages
COBOL and PL/1. A Permanent Symbol Descriptor has this format:

33222222 % 2221111111111
21098765432109876543210

$ecccccccccccccccccrcccccrmccccceccccccccacccsse. ¢ecmcccccccccna +

Unused 'DBGSB_FERMSD _1D!
tecccccccccccccccccncrcccccccescccrcccnccccnanne tecccccccccccnna +
! DBGSL_PERMSD_ADDR !
(L A L I I L L LA L L L R I I L P LI Y P P L LY e P Y +
: DBGSL_PERMSD_PATH !
L L LT T T L T T T P P s S +

A pointer to a Permanent Symbol Descriptor is declared as follows:
PSDPTR: REF DBGSPERMSD

Define the Permanent Symbol Descriptor fields and declaration macro.
IELD DBGSPERMSD_FIELDS =
SET

DBGSB_PERMSD_ID = [ 0, B0_ 1, ! Symbol ID (register number)
DBGSL_PERMSD_ADDR = [ 1, L_"], ! Address of the register contents
?ggSL_PERHSD_PATH = (2, L_1 ! Address of symbol's pathname descr.
DBGSK_PERMSD _SI2E = 3; ! Size of Permanent Symbol Descriptor

! in longwords
DBGSPERMSD = BLOCK[DBGSK _PERMSD_SIZE) FIELD(DBGSPERMSD _FIELDS) X;

are the possible values of the DBGSB_PERMSD_ID field.

DBGSK_RO
DBGSK R
DBGSK R
DBGSK "R
DBGSK "R&
DBGSK RS
DBGSK "Ré

R T T VO T I TR
PINORAIAINO NN
OOOOO0O0O
OV WIS — O

P N I L L

Register
Register
Register
Register
Register
Register
Register
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O~
L ad
~nY
(VN ]
-
o —
\=]

5
0

DBGSK_R?7 = 207, . Register R?7

DBGSK_R8 = 208, ! Register R8

DBGSK_R9 = 209, ! Register R9

DBGSK_R10 = 210, ! Register R10

DBGSK_R1Y =21, ! Register R11

DBGSK_AP = 21;. ' Argument Pointer (AP)

DBGSK_FP = 218, ! Frame Pointer (FP)

DBGSK_SP = 214, ' Stack Pointer (SP)

DBGSK _P( = 215, ' Program (ounter (P()

DBGSK_PSL = 216; ' Processor Status Longword (PSL)
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PREDECLARED IDENTIFIER

Language reserves Predecllred Identifier as names of functions,
procedures, gaes. values, etc. Predeclared [dentifier Entry

is used b¥ DEBUG to descrtbe one of these predeclared identifiers.

An identiter is looked up in this table, it an entry is found, a
value descr1?tor is created for this entr¥ For example, TRUé FALSE
in PASCAL R LFALSE., in FORTRAN he Predeclared Identifier
Entry has the fol[ou1ng format:

3322222222221 11111
3210987 56432109876543210
tecccccccccccee ¢ecccccccccncccns ¢emcccccccnascna tecccccccccncona +
0 ; unused i PRIDSB_FCODE | PRIDSB_DTYPE | PRIDSB KIND
------------------------------ teccscccccscccccboccccncnsnccaned
1 i PRIDSL _VALUE H
............................................................... *
2 i PRIDSA NAME | PRIDSB LENGTH
............................... 4

(Predeclared ldentifier name in Counted ASClI]) 5
(Includes PRIDSB_LENGTH and PRIDSA_NAME fields) :

s
o
O
e ]
~
o
Sy

The PRIDSB_KIND field defines the kind of Predefined [dentifier.
The PRIDSB_KIND field ot an Predefined Identifier Constant Entry
always has the value of PRIDSK_CONSTANT. It has the following tformat.
A pointer to a Predefined Idertifier Value Entry is defined as follows:
PRIDPTR: REF PRIDSENTRY
Define the fields of the Predefined |dentifier Entry.

F 1ELD PR%ESFLD DEF =

T e armimr it et e e

PRIDSB_KIND =[ 0, 80_1], ! Predefined Identifier Kind
PRIDSB_DTYPE = [ 0, BY_), ! Data Type of the Predefined ID constant
PRID$B_F CODE = (0, 82). ! FCODE of the data type
PRIDSL _VALUE =01, L] ' Data value of the Predefined ID constant
PRIDSB-LENGTH = [ 2. B0_J. i Length ot the Predefined ID name in butes
?ggDSA NAME = (2, A1) ! Predefined ID name in ASC]I

LITERAL _ _ _
PRIDSK_ENTSIZE = 2; ! Size of fixed part is 2 longwords

MACRO

PRIDSENTRY = BLOCK[,LONG] FIELD(PRIDSFLD_DEF) X;
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; Define the valid values of the PRIDSB_KIND field.

LITERAL
PRIDSK_CONSTANT = 1; . Predeclared ID constant
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1 0BGLIB.REG;1 (48)
S

PRIMARY AND VALUE DESC

Primary Descriptors and Value Descriptors are descriptors built b{
DEBUG to describe Primary Symbols and lLanguage values, respectively.
The Language-independent versions of these descriptors all have a
common header section which has the following format:

33222222 § 2221111111111
21098765432109876543210

0 : $B_DWDR_LANG : $B_OWDRTYPE | DBGSW_OWDR_LENGTH i
1 i $B_DHDR_KIND | $B_OWDR_FCODE | DBGSW_DHDR_FLAGS :
2 T T OBGSL_DWDR_TYPEID :
3T DBGSL_DHDR_SYWIDO T

¢rvovovcncocsnsssss o reTTeeTaBaaw eoscsceaeme ceoessessecssessee oeoed

Detine the Primary or value Descriptor Header Block fields.
1ELD DBGSDHDR_FJELDS =
SET

TN ¢ e s M e M e N EE s B S GRS WS MRS RS EE L M S MM e SN s W s e MR W E e wmn s

DBGSB_DHDR_LANG = [0, B3 ). ! Language Code
DBGSB_DHDR_TYPE = [ 0, B2 J]. ! Type Code (Primary/Value/...)
DBGSW_DHDR_LENGTH = [ 0, wO_ 1), ! Length of descriptor in bytes
DBGSB_DHDR_KIND = (1, 831, ! RST kind of entity
DB8GS$B_DHDR_F CODE = (1, 82_ 1. ' FCODE of data item
DBGSW DHDR™FLAGS =1, w0 ], ' Flags word
0BGSV_DHDR_AGGR =1, 90_(0)], ! Set if data item is an aggregate
DBGSV_DHDR_SUBREF = [ 1, v0_(1)]), ! Set if partial data reference
DBGSV_DHDR _BITREF = [ 1, VO_(%)]. ! Set if bit-string sub-reference
DBGSV_DHDR_SGNEXT = [ 1, v0_(3)), ! Set if value should be sign-extended
DBGSV_DHDR_BLIBLK = [ 1, vO_(4)), ! Set if data item is a BLISS block
DBGSV_DHDR_UNCVT = (1, v0_(5)], ! Unconverted constant flag
DBGSV_DHDR_LITERAL = [ 1, v0_(6)], ' Flag for Literal value
DBGSV_DHDR_OVERRIDE = [ 1, vO_(7)], ! Set if override was present
DBGSV_DHDRTMPREF = [ 1, v1-(0)), i Set if temporary SUBREF
DBGSV DHDR_FORMAT = [ 1. v17(4,451, i Printing Format Code
DBGSL_DROR_TVPEID = ( g. L. 3. ! TYPEID ot data item _
DBGSL_DHDR_SYMIDO = ( 3, L_ ) ! Context Symid (root data item)

TES;
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PRIMARY AND VALUE DESCRIPTOR HEADER FOR COBOL AND PL/I

9: Page 86
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The Primary Descrigtor and the Value Descriptor for COBOL and PL/I are
descriptor locks uilt by the Language=-specific routines for those two
languages. As such their contents are unknown to the Debugger kernel
(and are not described here), but they all must have the cocmmon header
described here. A Primary Descriptor or Value Descriptor for COBOL or
PL/] thus has this format:

33222222 g 2221111111111

!

!

1

E

!

!

!

!

!

!

!

!

]

% 10987656432100908765432109876543210
i $= ---’---------------*--‘ ............ cocconcacsen ooeoesd
% 0 i $8 DHEAD _LANG i $B_DHEAD_TYPE ! DBGSW_ DHEAD LENGTH i
g 1 DBGSL DHEAD _POINTER '
E 2 ? L x 7 t I 1 r 1 7 1 1 T X J T ] - G a5 & - - e & ----?
1 ' s
1 .. : s
; i Language=Specific Information i
! dm- - D D D D D G5 D D D D D D 4D D A OF D G G5 U0 S U0 G OF 4D 45 G0 £D U 4D O 45 40 G SN G 6D 4P 40 5D G 4D 4D 4D 4P 6D 6 . +
!

!

]

% A pointer to a descriptor header block is declared as follows:

§ DESCPTR: REF DBGSDHEAD i
iens

[]

; Define the Value or Primary Descriptor Header Block fields and the declaration
! macro.
l

FIELD DBGSDHEAD FIELDS =

DBGSH DHEAD_LENGTH = [ 0, W0_ J.' Length of descrigtor in bytes
including this header
DBGSB_DHEAD_TYPE = [ 0, B2_ ].! The type of this descriptor
DBGSB_DHEAD_LANG = [ 0, B3 _1],! Language of the descriptor
?BGSL OHEAD_POINTER= [ 1, L_") ! UnuSed at present
LITERAL , _
DBGSK_DHEAD_SIZE = 2; ! Size of descriptor header in longwords
MACRO

DBGSDHEAD = BLOCKLDBGSK_DHEAD_SIZE) FIELD(DBGSDHEAD_FIELDS) X;

! The possible values of the DBGSB_DHEAD_LANG field are the language codes
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defined in the section entitled "Miscellaneous Literals' above. The possible

value of the DBGSB_DHEAD_TYPE field, which are defined in the same section,
are the following:~

DBGSK _PRIMARY DESC ! This is a Primary Descriptor
DBGSK ™ “VALUE DESC ! This is a non-volatile value Descriptor
0BGSK_V_VALOE DESC ! This is a volatile value Descriptor

AR
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PRIMARY DESCRIPTOR OEFINITIONS

Primary Descriptors describe Primary Symbols parsed in DEBUG commands.
A Pri mar{ ¥m ol may be a simple name, such as ''AB('', or a more complex
name including pathname qualitication, data gu alification, subscripting,
and dereferencing, such as ‘MOD\ROUT\A.BC2,3J*.C(4).D"".
The Primary Descriptor described here is the Primar; Descriptor built
by the language-independent parser in module DBGPARSER.

Primer¥ Descriptor consists of a Root Node followed by a doubly
linked list of Sub-No es which describe the individual components

of the symbol described by the Primary Descriptor. Each Sub=Node
thus describes an instance f data qualification, subscripting.
derefencing, or the like., The last Sub-Node describes the final
object named by the Primary Symbol.

Consider the Primary Symbol '‘A\B\C.DL2]*.E' for examole. The Primary
Descriptor Root Node would point to a Sub=Node for A\B\C which requires
3 Record Sub=Node. It points to another Sub=Node ior component D oi
record A\B\C. This component is an array and requires an Arra( Sub=
Node. The next node is the Sub-Node for the arra‘ element A\B (o D[ZJ.
This element is of a pointer type. The next Sub-Node is a node for
the pointed-to object which happens to be a record and therefore calls
for 3 Record Sub=-Node, Finall; the last Sub-Node on the chain {s for
component E of that record. e ﬂe of Sub~=Node required depends on
the data type of E, but would be a Normal Sub-Node for all data types
other than arrays and records.
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PRIMARY DESCRIPTOR ROOT NODE

A Primary Descriptor consists of a Root Node followed by a doubly
Linked List of Sub-Nodes which describe the individual components
of the symbol described by the Primary Descriptor. The format of
the Primary Descriptor Root Node is as follows:

3322¢22¢2222221111111111
109876546432109876543210

...................................... coeoocseweoe

+
! $B_DHDR_LANG ' $B_DHDR_TYPE ! DBGSW_DHDR_LENGTH :
L g

+
[}
'
bossscssssaccasns L e e T T L I T I I I T v T I T I Y Y'Y Y Y Y smeed
:
4+

! $B_DHDR_KIND : $B_DHDR_F CODE DBGSW_DHDR_FLAGS '

--------------- $roccssvsvcavcosscsvrscsvscvanccceond

! DBGSL_DHDR_TYPEID !

+ .......................................... --------------------.’

! DBGSL_DHDR_SYMIDO !

é¢mcacvcscscvncansscccacneesesseneaes doonccameaw LY YL T Yy Y ¥y ¥y ¥y 4

DBGSW_PRIM_LENGTH : DBGSW_PRIM_OFFSET |

+
' Unused i _SCOPE_STATE |
............... $

W ~N O WV s~ wWNY -, O

>

pointer to a Primary Descriptor Root Node is declared as follows:
PRIMPTR: REF OBGSPRIMARY

Define the fields of the Language-independent Primary Descriptor Root Node.
IELD DBGSPRIM_FIELDS =
SET

UV an MmO EE s R W o em U GE G EE S MR RS AR RS A NN S M S NS S AR RS AR MRS RS S b ek e e SR MR e emd e s MRS e s ko e wn S S NS Ay g e

DBGSW_PRIM_OFFSET = [ 4, SWO__1,! Offset within data item
DBGSW_PRIM_LENGTH = [ 4, Wi1_"), ! Length of partial reference
DBGSA_PRIM_FLINK =[5, A_ %. ! Address of Sub-Node List head in root
DBGSL _PRIMFLINK =[5, L_2, ! Forward Link to first Sub-Node

DBGSL _PRIM_BL INK z E 6, L_ ), ! Backward Link to last Sub-Node
OBGSB_PRIM_SCOPE_STATE= [ 7, 80_ 3, i Scope state (see next field)
?2?SL_PRIH_SCOPE = [ 8, L.°) ! Scope where symbol was looked up

! Define the declaration macro. Note that the Pqinaq¥ Descriptor also has the
' Value Descriptor fields defined. This is to simplity the declarations in
! those routines which can accept either a Primary Descriptor or a Value

Af'
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; Descriptor as input.

MACRO
DBGSPRIMARY = BLOCK [,LONG]
FIELD (DBGSDHDR_FIELDS, DBGSPRIM_FIELDS, DBGSVALUE_FIELDS) X;

i Detine the size in longwords of the Primary Descriptor Root Node.

LITERAL
DBGSK _PRIMARY_SIZE =9; ! Size of Root Node in longwords
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1_1.

15-%
15-5

PRIMARY DESCRIPTOR NORMAL SUB-NODE

Primary Descriptor Sub-Nodes are attached to the Primary Descriptor
Root Node via a doubly Llinked Llist. The first Sub-Node re resents
the first data item in the Primary Symbol (for example, A/
A/8.C(2].D'") and subsequent nodes represent subsequent 1tems (such
as .C, .C[ZJ, and .D). ALL Primary Descriptor Sub-Nodes include a
‘common core’’ of informat1on. with other fields added for certain
specific sub-nodes. The 'Normal Sub-Node'' described here is used
for all ‘‘normal’’ symbols. meaning all symbols for which no sgec1f1c
Prxmar{ Descriptor Sub-Node has been detined below. This Sub-Node
has only the ‘'‘common core'' fields and no type-specific fields:

o
0
oo
~
[V, Py
o~
(V]
~
—
O
0
oo
-~
o~
wn
F
(¥}
N
—
o

¢rosscvovcssscascsd¢rscocssscscsossess oo LT T I T I ST YT T Y T T T YT P -y y Yoy 3

‘ Unused 'SB PNODE FLAGS 'SB PNODE FCODE | $B_PNODE _KIND !

¢tensecacevcossssavdonsvesean ------’---------- ----- ’---------------0

OBGSL_PNODE_TYPEID i

* -------------- L2 3 L r X X 1 1 X X X X X 1 1 2 X ¥r r 1 2 1 2 2 1 1 2 X 1 ¥ 1 1 1 J T 2 J 1 3 ----------‘

: DBGSL _PNODE _SYMID '

0 ........................... ---------‘--------------------------’

: DBGSL_PNODE _RELOC :

’ ............................ L L A X X 3 X 1 X X X J T T %1 % 2 & 2 L 2 XL B2 2 X L % 2§ 2 2 1 21 2 1 1 J ’

WV B NN = O

A pointer to a Primary Descriptor Sub-Node is declared as follows:
PNODEPTR: REF DBGSPRIM_NODE

The following are the meanings of the fields in the Normal Sub-Node.

DBGSB_PNODE _KIND -= May be anB RST kind, although it usually
is RSTSK_DATA or RSTSK_TYPCOMP.

0BGSB_PNODE _F CODE - Can be anz FCODE other” than those for which
separate r1nary Descriptor Sub-Nodes are
descrtbed below.

- The (ﬂe 1D for the object's type,

-~ The SYMID for the object. 1h1s field may
be zero, as it is for an array element or
a3 pointed=-to element,

DBGSL _PNODE _TYPEID
DBGSL_PNODE_SYMID

DBGSL _PNODE _RELOC = A ‘relocation constant' for the address,
Ihls is normal { zero, but can contain
3 user address (in the case of anonymous

references) or a byte offset (for strings)
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3989 0 ' ) ) )
%gg? 8 ; Define the size of the Primary Descriptor Normal Sub=-Node.
3992 0 LITERAL ‘
%gg‘ 8 DBGSK_PRIM_SIZE_NORMAL = 6; ' Size of Normal Sub-Node in longwords
3995 0
3996 0 ! Define the fields of the Primary Descriptor Sub-Node. Also define the
31997 0 i declaration macro.
3998 0 |
2388 8 FIELD DBGSPNODE _FIELDS =
4001 0 DBGSL _PNODE_FLINK = [ 0, L_ ), ! Link to following primary sub-node
6002 0 DBGSL_PNODE_BLINK = E 1, L ), ! Link to preceding primary sub-node
64003 0 DBGSB_PNODE_KIND = [ 2, BO_ §.i The RST "kind’' of this component
4004 0 DBGSB_PNODE_FCODE = [ 2, B1C 1,! FCODE for this component
4005 O DBGSB_PNODE_FLAGS = [ 2. 82, J],! Flags byte
4006 O DBGSV_PNODE_EVAL = [ 2, v2_(0) 1, ! tvaluate subscr1pt|ng dot
4007 O i " qualification, or ereferencing
4008 0 | operation on th1s component
4009 0 DBGSV_PNARR_COLUMN = [ 2, v2_(1) 1], i Set if array in 'column major' order
¢010 0 DBGSV_PNARR-BITREF = [ 2, v2-(2) 3. i Set if this is a BIT array
«011 0Q DBGSV_PNARRCRANGE = [ 2, v2_(3) 1, | Set if arra; has subscript ranges
6012 0 DBGSV_PNVARCVALID = [ 2, v2_(4) 1 i Set if Tag has been validated
4013 0 DBGSV_PNODE_IGNORE = (2, ¥2_(5)],i Says to ignore SYMID in address
4016 0 ! computation.
¢015 ¢ DBGSL _PNODE_TYPEID = [ 3, L_ ). i TYPEID for this com onent
«016 0 DBGSL_PNODE_SYMID = [ &, L_ 1. i Generic SYMID for this component
28}; 8 DBGSL_PNODE_RELOC = [ 5, L_ 1. | Address relocation factor
4019 0 DBGSW_PNREC_INDEX = [ 6, WO_ ],! Record Component Index
285? 8 DBGSW_PNREC_NCOMPS = [ 6, W1_ 1,! Number of components in record
4022 0 DBGSW_PNVAR_INDEX = [ 6, W0_ ],! variant Component [ndex
4023 0 DBGSW_PNVAR_NCOMPS = [ 6, W1_ ],! Number of components in variant
026 0 DBGSL_PNVARTTAGID = [ 7, L_"_],! SYMID of ta? variable (or 0)
4025 0 DBGSL_PNVAR_COMPLST= [ 8, L_ 1, ! Pointer to [ist of record components
026 0 ! . in this record variant
6027 0 DBGSL_PNVAR_DSTPTR = [ 9, L_ ], ! Pointer to Variant Value DST Record
2853 8 ! for this record variant
«030 ¢ DBGSB_PNARR_SCALE = [ 6, BO_ ),! Decimal scale factor for array element
«031 0 DBGSB_PNARR_DIGITS = [ 6, B1_ 1,! Decimal digits for array element or 0
«032 0 DBGSB_PNARR_DTYPE = E 6, Bi_ ].! DTYPE of an array element
403> 0 DBGSB_PNARR_DIMCNT = [ 6, B3Z ],' Number of array dimensions
4034 0 DBGSW_PNARRCLENGTH = [ 7, wO_ J,! Length of each arrag element
4035 0 DBGSB_PNARR”SUBCNT = [ 7, B3 J],! Nun er of actual su scr1pts supglted
64036 0 DBGSL_PNARR_OFFSET = [ 8, L_"1, ! oft set to element (0,0,... it or
4037 0 ! Bte depend1n? on BITREF tlag)
4038 0 DBGSL _PNARR_CELLTYPE=[ 9, L_ 1, ! Tlge ID ot array element data type
4039 0 DBGSA_PNARR_SVECTOR= [10, AZ ] ! BLOCKVECTOR of subscripts
4040 0 TES;
4041 0
4042 0 MACRO
40643 0 DBGSPRIM_NODE = BLOCK [,LONG] FIELD(DBGSPNODE _FIELDS)X;
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PRIMARY DESCRIPTOR ARRAY SUB-NODE

This Primary Descriptor Sub-Node is used for array types (i.e

for Pr1mar{ Symbol components whose FCODE is Array). The node
contains all information needed lLater about the array tgpe itself,
including the dimension count, all subscript types and bounds, etc.
This is the format:

' DBGSL _PNODE _FL INK '

[ P Y P Y P T Y Y Y Y Y Y Y T T Y Y T ocosceceososoeeceaeGe e e ¢

: DBGSL PNODE BLINK '

7 g g S g e S N WP +

' Unused 'SB _PNODE _FLAGS 'SB _PNODE_FCODE : $B_PNODE_KIND !

joaccsassncenheon ot --o----f---.----n.-----*u -------------- ¢

: DBGSL _PNODE _TYPEID '

’ ---------------------- -------mm"m---.-.--uluum----.----mnm----n---@

: DBGSL _PNODE _SYMID i

doroeonnresesscaw ¢tosccnvsscoscsvvees fomocsmvcssscsssssdoscscscssssanncsenad

: DBGSL _PNODE _RELOC :

’ ............................. -----m"m---------mnm-------uu--------ﬁ

+$B_PNARR_DIMCNT: SB PNARR_DTYPE :$B_PNARR_DIGITS!$B_PNARR_SCALE !

joecccssvssvccsvcacnsdérsvssscsasanae '-‘---------------’.------ ........ 4

1 $8_PNARR SUBCNT. Unused : DBGSW_PNARR_LENGTH '
| DBGSL _ PNARR JOFFSET '
bonmcnccvvvscces T L DL LY DXL Y PP Y LY LY Y Y Y Y YT cooscssescscsvcsascas +

. DBGSL_PNARR_CELLTYPE
DBGSA_PNARR_SVECTOR

O OV 0 ~N O v & W N =

-

; (Block=-vector of subscript information)

The following are the meanings of the fields in the Array Type Sub-Node.

DBGSB_PNODE _KIND Must be RSTSK_DATA or RSTSK_TYPCOMP.
DBGSB_PNODE _F CODE - Must be RSTSK_TYPE _ARRAY.
DBGSL _PNODE_TYPEID The ;ge ID for the arra{ type.

DBGSL _PNODE_SYMID - The SYMID for the array {(or zero).
DBGSB_PNARR_SCALE - The element scale factor or zero.
DBGSB_PNARR_DIGITS - The element digit count or zero. .
DBGSB_PNARR_DTYPE -« The element VAX standard type code (:f

pticable) or zero.
DBGSB_PNARR_D IMCNT

- TR number of array dimensions,

liss= e 93
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= The number of actual subscripts supplied.
In some languages this may be less than
the number of array dimensions. )

- The length of each array element. This
Length is in bytes except for DTYPEs
vV (bits) and P (packed decimal).

- The offset to element ARR(0,0,...,0]
from the start of the arra{.

- The Type 1D of the grraz element type.

- Start of the subscript block=-vector.

742 Page 94
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DBGSB_PNARR_SUBCNT

DBGSB_PNARR_LENGTH

DBGSL_PNARR_OFFSET

DBGSL_PNARR_CELLTYPE
DBGSAPNARRSVEC TOR

The block-vector of subscript information consists of a vector whose
elements are blocks of the following format. There is once such block
for each dimension in the array.

3322222222221 111111111
10987656432109876564¢32109876543210

N N ?
. oagsL pusus_sTRIsE T ?
S :
R omGsL psds_usoows T ?
G e e ko T

Define the fields in the subscript information block-vector.
JELD DBGSPNSUB_FIELDS =
SET

L Rl R L e R R R R R R T R A e YL

DBGSL_PNSUB_SVALUE = [ O, L_ ], ! Subscript Value )
DBGSL_PNSUB_STRIDE = [ 1, L_ ), ! Subscript Stride (bit or byte
! depending on BITREF flag)
DBGSL_PNSUB_LBOUND = [ 2, L_ ], ! Subscript Lower Bound
DBGSL _PNSUB_UBOUND = E 3. L_ 1. ! Subscript Lower Bound
DBGSL_PNSUB_TYPEID = [ &, L_ ] ! Subscript type's Type ID. 1If the
! subscript type is lLongword
! integer, this tield is zero.
TES.
MACRO
DBGSPRIM_NODE_SUBS = BLOCKVECTORL,5.LONG] FIELD(DBGSPNSUB_F IELDS) X;

; Define the size of the Primary Descriptor Array Sub-Node.
LITERAL , _ _
DBGSK_PRIM_SIZE_ARRAY = 10, ! Size ot fixed part in lLongwords

a &= = & BaGedald 0.020000000000 00808068009 %0 Vo Ve VeV VsV Ve VL VeV Ve Ve s Ve Ve B0V Qe Vg BB PNy T Vs 89 0T 00 0
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% Sep -1934 5 :59:57 VAX=11
-Sep-1984 :43:00 325530

! Size of variable part per subscript,
i also in longwords

Li
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PRIMARY DESCRIPTOR RECORD SUB-NODE

This Primarg Descriptor Sub-Node is used for record types (i.e., for
Primary Symbol components whose F(ODE is Record). The only extra
field in this sub-node is the record (or ''structure'’) component
index which indicates which record component is selected from the
defined components of this record type.

o885 888858800785i3bibomresesano

T Y Y Y'Y iy gy R PRI .
0 DBGSL _PNODE _FL INK !
Ll el bl el L L L L L e L L L L L L L e e L L e S L L L X +
1 DBGSL_PNODE _BL INK :
tccccccccccccnaa ¢ecccccccnccnana ¢eccccccccccccaa tecccccccscsse=e +
2 Unused +$8_PNODE _FLAGS :$8_PNODE _FCODE | $B_PNODE_KIND .
¢ecccccccccccces teccecccccscccas ¢ecccccccccccces $ecmccccccccncas +
3 DBGSL_PNODE _TYPEID !
Ll DL b L L bl Ll e L L LD Ll L L Ll L L L L e e L L I L D L L +
“ DBGSL_PNODE_SYMID :
R L T T T P = ¢emrcccrcccrccvccccecnccccccccae" +
5 i DBGSL _PNODE _RELOC :
............................................................... ¢
6 DBGSW_PNREC_NCOMPS ! DBGSW_PNREC_INDEX !
deccccccccccarccascncancccnccncne $eccccccccccccccccccccccccccccen .

The following are the meanings of the fields in the Record Type Sub-Node.

DBGSB_PNODE _KIND - Must be RSTSK_DATA or RSTSK_TYPCOMP.
DBGSB_PNODE _F CODE == Must be RSTSK_TYPE_RECORD.
DBGSL_PNODE_TYPEID - The T;ge 10 for the record type.

DBGSL _PNODE_SYMID == The SYMID for the record (or zero).
DBGSW_PNREC_INDEX == The index of the selected record component
in the set of record components for this
record type. This is meaningful only if
the DBGSV_PNODE_EVAL is set--otherwise
this field is always initialized to 1.
= The number of components in this record

DBGSW_PNREC_NCOMPS

Define the size of the Primary Descriptor Record Sub-Node,

I TERAL
DBGSK _PRIM_SIZE_RECORD = 7; ! Size ot Record Sub-Node in longwords

'
i
i
]
'
i
i
i
i
{
]
]
i
t
]
i
i
i
i
|
i
i
i
i
i
i
i
'
i
]
i
i
i
‘
i
i
i
]
'
i
i
i
i
i
i
i
i
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PRIMARY DESCRIPTOR VARIANT SUB=NODE

This Primary Descriptor Sub-Node is used for variant types (i.e.
for Primary Symbol components whose FCODE is variant). The extra
fields in this sub-node indicate which is the currently selected
component of the variant set (much as a record component is shown
in the record sub-node), the number of components, and the SYMID
of the associated TAG variable (or zero if no TAG variable) and
other information.

3322¢2222¢22221111111111
1098765643210987654321098765443210

0 E """""""""""" DBGSL_PNODE_FLINC '
oo T DBGSL_PNODE_BLINK :

teccccccccccccas teccccca cccaa= ceteccnsccsnccanaa ¢eccccccccccccaa +
2 ! Unused ' $B_PNODE _FLAGS :$B_PNODE_FCODE | $B_PNODE_KIND !
SR T DBGSL _PNODE_TYPEID e T :
o T DBGSL_PNODE_SYAID
s 1Tt DBGSL_PNODE_RELOC
6 1 DBGSW_PNVAR_NCOMPS T DBGSW_PNVAR_INDEX :
2 DBGSL_PNVAR_TAGID '
g T DBGSL PNVAR_COMPLST '
g i TTTTTTTTTTTTTTTTTTT DBGSL_PNVAR_DSTPTR '

’ ------------------------- - b o S Teeeee eSO EeEE eSS eee s s S e ’

The following are the meanings of the fields in the VARIANT Type Sub=-Node.
DBGSB _PNODE _KIND - Must be RSTSK_VARIANT,

DBGSB_PNODE _F CODE == Must be RSTSK_TYPE_VARIANT,
DBGSL_PNODE_TYPEID == The Type ID for the variant type.
DBGSL _PNODE _SYMiD -- Always lero,.

DBGSW_PNVAR” INDE X == The index of the selected component from
the set of components for this variant.
This field is always initialized to 1.

DBGSW _PNVAR _NCOMPS - The number of components in this variant,

DBGSL_PNVAR_TAGID == The SYMID of the TAG variable (or zero)

DBGSL_PNVAR_COMPLST == Pointer to the list of record components
in this record variant,

DBGSL_PNVAR_DSTPTR == Pointer to the variant Value DST Record

for this record variant,

BGLIB.REQ;1
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1 -Seg-19 [ 53:63:
; Define the size of the Primary Descriptor variant Sub=Node.
LITERAL

57 VAX=11
00 _$255%D

DBGSK_PRIM_SIZE_VARIANT = 10; ' Size of variant Sub-Node in longwords

8
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F RIMARY PARSER STATE TABLE

The Primarg Parser (DBGSPRIMARY_PARSER) operates off a Finite-State
Machine (F3M) state table which defines the allowed formats of Primary
Symbols in the current language. A Prinar; Symbol consists of a symbol
name which may include pathname qualification, date qualification,
subscripting, dereferencing, and possibly other a 3[ ficaEion depending
on the language. In PASCAL, for example, M\R\A, f .3)4.CL4].D is a
valid Primary Symbol. The operators in a Primary Symbol may include
\, Y, . "', and so on, Exa tll which operators are allowed
and in which order theK are allowed is language-dependent, and this is
what is sfecified by the Primary Parser State Table. Each state in the
state table is represented by zero or more Primary Parser State Table
Transition Entries, each of which specifies a transition to be taken
it the current ogecator is the one specified in the transition entry,.
The tormat of a Primary Parser State Table Entry is as follows:

33222222 % 2221111111111
109876543210987656321098765¢¢3210
X T T T L TR T Y L Y T Y Py R P P 2 Ty R T $
' First Primary Parser State Table Transition Entry H
[T T TR P Y PP P P T P P P PP Y TP YT Y P Y P Y PP P Y P Y TP PP Y Y P Y P Y Y YR Y PYYF TF $

;he individual Primary Parser State Table Transition Entry has this
ormat:

21111111111
09876544321098765¢¢¢3210
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............... 4

$B_OPCODE !

............... $

' PRIMARYSW_NEXTSTATE
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The whole Primary Parser State Table for a lLanguage simply consists of
8 sequence of concatenated State Table Entries, with one entry per
state in the Finite-State Machine, The whole state table is thus a
vector of transition entries and s indexed as such., Element zero of
the state table is the beginning of the state table's Start State, and
each transition’s next state pointer (PRIMARYSW_NEXT_STATE) is a state
table index which points to the beginning of the next state's state
table entry.

A pointer to 8 Primary Parser State Table is declared as follows:
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15=-Sep=-1984 :59: 0
1f-sen-19m0 73:50

PRIMARY _TABLE: REF PRIMARYSTABLE

This declares PRIMARY TABLE to be a block yector which is referenced
as .PRIMARY_TABLEL.STATE_INDEX, f1eld-nonex where STATE INDEX is the
vector index pointing to the current Primary Parser Stafe Table
Transition Entry.
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i
[}
[}
[}
]
]
! Deftine the fields in the Primary parser State Table Transition Entry. Also
s define the declaration macro.

f

IELD PRIMARYSFLD_DEF =
SET

PRIMARYSB_OPCODE = [ 0, B0_ 1, ! Operator code which activates this
! state transition
PRIMARYSB_ACTION = [ O, B1_ ], t CASE index for semantic action to be
]

taken during state transition
PRIMARYSW_NEXTSTATE=L 0 , Ww1_ ] ! Index of next state after transition

TES.

MACRO

PRIMARYSTABLE = BLOCKVECTOR(C,1,LONG] FIELD(PRIMARYSFLD_DEF) X;

Define the allowed values of the PRIMARYSB_ACTION field. These values are
CASE indeces which select the semantic action routine to be executed for
each state transition,

M rmsmime -

Y Y W N
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lTERAL
PRIMARYSK _ ACTION = 1, | === Minimum action index
PRIMARYSK™ START GBL = 1, ! Global scope backslash found
PRIMARYSK_ACT_GBL = 2, ' Terminator after ?lobal symbol
PRIMARYSK® STAR! SLASH = 3, ! Backslash after first operand
PRIHARYSK START DOT z 4, ! Dot qualificat1on after first operand
PRIMARYSK ACT_START_DOT_PL] = 5, ! " inPL/I]
PRIMARYSK _ACT_START_DOY (08 = 6, ' " in COBOL
PRIMARYSK_ACT_START_SUBS(R = 7, ! Subscripting after first operand
PRIMARYSK_ACT_START_SUBSCR_BL! = 8, ! Bliss subscript
PRIHARYSK START SUBSCR PLI = 9, ! PL/] subscript
PRIMARYSK_ACT_START_DEREF =10, ! PASCAL dereference *
PRIMARYSK _ACT_START_DEREF_PLI = 11, ! PL/I *'=>" operator
PRIMARYSK_ACT_START_TERM = 1%. ! Terminator after first operand
PRIMARYSK® “START_BIF CALL = 13, ' Built=in function call
PRIMARYSK_ACT_START_TICR = 48, ' Ada tick operator
PRIMARYSK _ACT_SLASH_SLASH = 14, ! Backslash after previous backslash
PRIMARYSK_ACT_SLASH_ INVOCNUM = 15, ! Invocation Number in pathname
PRIMARYSK_ACT_SLASH_DOT = 16, ! Dot qualification after backslash
PRIHARYSK SLASH “DOT PLI =17, ' " in PL/]
PRIMARYSK ACT_SLASH_SUBSCR = 18, ! Subscripting after backslash
PRIMARYSK_ACT_SLASH_SUBSCR_PLI =19, ! in PL/I
PRIMARYSK_ACT_SLASH_SUBSCR™BLI = 20, ! Bliss subscrlpt after backslash
PRIMARYSK _ACT_SLASH_DEREF = 21, ! PASCAL * after backstash
PRIMARYSK ACT_SLASH_DEREF _PLI = i. ' PL/1 T'=>'" operator after '/
PRIMARYSK_ACT_SLASH_TERM = . ! Terminator operator after backslash
PRIMARYSK_ACT_SLASH_TICK = 49, ! Ada tick operator
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PRIMARYSK
PRIMARYSK
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Subscripting after dot qualification

in PL/]
" in COBOLL
PASCAL * after dot

PL/1 "'=>'" operator after '’
Terminator operator after dot qualit.

" in PL/]
" in COBOL
Ada tick operator

Dot qualification after subscripting

“in PL/1

Subscripting after subscripting
" in PL/I

L
PASCAL * after (]

PLI ''=>'' operator after sutscript
Terminator operator after subscripting

" in PL/I

Dot after dereferencing
Subscripting after dereferencing
Dereferencing after dereferencing
Terminator atter dereferencin

! e== Maximum action index

O
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after previous dot
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PRINT ABLE

INFORMATI]O

The Print Information Table is a blockvector indexed by FCODE
which gives pointers to tables and print routine indexes necessary
to print primary symbols for a given Language.

3322 ; 222 i 2221111111111
21098765464321098765443210

L L T i

10987654

doscsvosscsnascscccsssrsssascssassesa osssscccasscsaa Y Y Y YY) esscscsccsced
0 ' PRTINFOSL_ROUT_INDEX !

bocccccaccnsscsccoscsssvonassvecsesesecan LA LA L L L L XL L XX X T X T3 L )
1 ' PRTINFOSL_CHARTBL !

(Z LTI LI LIS T LY LD LY DD P L Y T P Y PP Y P Y Y A L P P Y P Ty Y Ty ) [ )

A pointer to an Print [Information Table is declared as follows:

PRINT_INFO_TABLE: REF PRTINFOSTABLE

' Define the fields of the Print Information Table entry. Also define the
! declaration macro.

F 1ELD PR;%?FOSFLD_DEF z
PRTINFOSL_ROUT_INDEX

PRTYINFOSL_CHARTBL
TES;

[}
L}
!
]
i
i
i
]
i
i
i
i
i
F

1. L)

MACRO
PRTINFOSTABLE = BLOCKVECTORCRSTSK_TYPE_MAXIMUM + 1, 2, LONG)
FIELD(PRTINFOSFLD_DEF) X;

; Define valid PRTINFOSL_ROUT_INDEX Lliterals.

LITERAL
PRTSK_MIN_ROUT
PRTSK_OTHER
PRTSK_ARRAY
PRTSK_POINTER
PRTSK_RECORD
PRTSK_RECORD_(08
PRTSK_POINTER (
PRYSK_RECORD T _PLI
PRTSK_VARIANT
PRTSK_MAX_ROUT

0w o it N
N NOWVESAN—-O0
®em & & & ® & 8 B b

; Define vatid Print Character Table Indexes.

LITERAL
PRTSK_BEGIN_CHAR =0,

BGLIB.REQ; 1
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PRTSK _SEPARATOR_CHAR
PRTSKTEND _(HAR
PRTSK_RECPTR _(HAR
PRTSK MAX_PRTCHAR

.. w - -
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: REGISTER DESCR
i

A Register Descriptor is used to describe the absolute address of a
register or of a byte address within a register. [t thus contains

8 register number, a byte offset within that register (0, 1, 2, and
3 are the only possible values), and a scope number which indicates
to which caltl frame in the call stack this reglsteq belongs. The
descriptor also contains a ''sentinel’’ value which is used for valid-
ity checking and for ensuring that a Register Descriptor always has
8 non=-zero value.

Register Descriptors are built by routine DBGSSTA_ADDRESS_TO_REGDESCR
and are later used for various purposes when re?1sters are examined.
They are also required by routine DBGSSTA_REGISTER_NAME which generates
the register name for printing.

A Register Descriptor fits in a single longword. This is the format:

3322222222221 111111111
10987656432109876564¢32109876543210
tecccencnerccccccccsscvcccccacan ¢ecccccccccanans ¢ecccccccana booud
: DBGSW_REGD_SCOPENUM {$B_REGD_REGNUM | _SENTINEL OFF!
--------- O LI LIS I DI I I LA IS I AL L L R R DI I R S LA D L L L 2t X T N g g

A Register Descriptor is declared as follows:
REGDESCR: DBGSREGDESCR

Define the fields of the Register Descriptor. Also define the declaration
macro.

IELD DBGSREGD_FLD_DEF
SET

i
i
i
i
i
i
i
i
;
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
;
;
i
i
;

DBGSV_REGD_OFFSET = ([ 0, v_(0,2) ], ! Byte offset from start of register
DBGSV_REGD_SENTINEL = [ 0, v_(2,6) ], ! Sentinel value--must be Xx'2D’
DBGSB-REGDTREGNUM = [ 0. BY_ 3. i The actual register number
?EESU-REGD_SCOPENUH = (0, wi_] ! The register's scope number

MACRO
DBGSREGDESCR = BLOCK[1,LONG] FIELD(DBGSREGD_FLD_DEF) X;
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RUN-TIME SYMBOL TA

This section contains all definitions related to the structure and con-
tents of the Run-Time Symbol Table (RST) through which the Debugger
accesses the Debug Symbol Table (DST) in the user's executable 1mage,
The RST itself is built and accessed ent1rell through the Symbol-Table
Access Routines in modules RSTCNTRL and RSTACCESS.

The RST is the structure through which the DST is accessed, one module
at a time, This means that for each "‘active'’' module in the user's
program, there is an RST data structure which describes that module

and all lexical entities and data items in it, This structure, which

is scattered through the Debu?ger's free memory, contains one entry for
each lexical entity and data item in the module's DST, Each RST entry
contains a pointer to the corresponding DST entry so all the DST entry
information can be accessed rapidly. n addition, the RST itself is
hashed by symbol name so that a symbol's RST and DST entries can be loc-
ated rapidly given the symbol name,.
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RST ENTRY COMMON CORE

ALL entries in the Run-Time Symbol Table have the same information in
their first parts. This RST entry ''common core'' is described here:

¢ecccccccccccrecsrencccscceccc et ccacem e r e cecccrecacaaeaacaaan +
' RSTSL_HASH_FLINK :
(AL Ll e e L T AL L L T T I L P Y R Y P R Y AR L L Yy +
: RSTSL_HASH_BL INK !
T T T T P .« Ny +
! RSTSL_SYMCHNPTR :
(AL E L L LI I I I I I L LI L L L L PP PR L L P Ll DL L LD Y +
: RSTSL_DSTPTR !
L T T T T T Uy +
: RSTSL_UPSCOPEPTR :
4eccccccccncccscccncssscsrnnnene $ecccccccccccnaa P Y T e +
! RSTSW_REF COUNT ! Flag bits | RST$B_KIND !
temecreccssccccccseccccccccacsas tecccccccnccana= T e +

The hash chain forward and backward links Link together all RST entries
for symbols whose names have the same hash value. The hash chain is
doubly Linked so that RST entries can be removed from the hash chains
when the whole RST for a module is removed to free up its space. Each
hash chain has a permanent (ist head; RST entries in the RST Hash Table
therefore never have zero hash links,

Some RST entries are not in the RST Hash Table, however., Such entries

are "tempcrar‘" in the sense that they are created when needed and are

thrown away when no longer referenced. Examples include many Data Type
RST Entries and RST entries with invocation numbers. Such R3T entries

are put on the Temporary RST Entry List. This is a s1n?l{ Linked List

which uses the RSTSL_HASH_FLINK field for the Links; RSTSL_HASH_BLINK

is left zero in this case.

ALL RST entries for a given module are lLinked together through the
RSTSL_SYMCHNPTR pointer in a singly linked list. The List starts at the
Module RST Entry and is terminated b¥ 3 zero forward Link. This Llist is
t::verseg rhen the Module's whole RST is released to make room for an-
other module.

The RSTSL_DSTPYR Bointe( gives the address of the symbol's DST entry.
The RSTSL_UPSCOPEPTR pointer generally points to the RST entry of the
symbol's “containing'” entity. This usually means the containing lexical
entity, but for data record components it means the containing record.

The RST$8_KIND field identifies what kind of symbol and what kind of RST
entry this is. The possible values are Listed at the end of this sec-
tion. The RSTSW_REFCOUNT tield contains 3 reference count which speci-
fies how many references (pointers) to this RST entry have been passed

BGLIB.REQ;1
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4600 0 ' to the rest of the Debugger. When this count is non-2ero, this RST en-
6601 0 ! try cannot be released to free storage. The reference count is thus
228 8 : used to prevent a ‘‘dangling pointer'' problem.

228% 8 : A pointer to a Run-Time Symbol Table Entry is declared as follows:

4606 0 ' RSTPTR: REF RSTSENTRY

4607 0 !

4608 0 ! _ _ L

4609 0 ! This declaration macro collects together all the individual FIELD sets

:g}? 8 ; declared below for the .arious kinds of RST entries,

4612 0 MACRO

22}2 8 RSTSENTRY = BLOCK{,LONG]) FIELD(RSTSFLD_CORE,RSTSFLD_MOD,RSTSFLD_LEX,RSTSFLD_DATA) X;
4615 0 .

2219 8 ; These are the RST entry common core field definitions.

4618 0 FIELD RSTSFLD_CORE =

4619 0 SET

4620 0 RSTSL_MASH_FLINK = [ O, L_ ], ! Symbol name hash chain forward Llink
4621 0 RSTSL_HASH BLINK = [ 1, L_J, ! Symbol name hash chain backward link
622 0 RSTSL_SYMCANPTR = [ 2, L J, ! Pointer to the next RST entry belong-
4623 0 ! . to the same module as this one
66264 0 RSTSL_DSTPTR =[3, 1.1, ! Pointer to this s;mbol's DST entr

0625 0 RSTSL_UPSCOPEPTR = [ &, L_ 1J. ! Pointer to the RST entry one level up
4626 0 ' in scope from this one

4627 0 RST$B_KIND =[5, 80_1, ! The kind of RST entry this is

4628 0 RST$V_GLOBAL =[5, vi_(0)],! Flag set it this is a global symbol
4629 0 RSTSV_NONZLENGTH = [ 5, vi1_(1)],! fFlag set to TRUE it this symbol has a
4630 0 ! non-zero length .

4631 0 RSTSV_INVOCNUM = [ 5, v1_(2)],! Flag set if symbol has invocation num.
4632 0 RSTSV_SET_TYPEPTR= [ 5, v1_(3)]),! Flag set to indicate that the Data RST
4633 0 ' Entry RSTSL_TYPEPTR field should
4634 0 ! be set during RST build.

4635 0 RSTSV_MARKBIT =[5, vi_(4)],! Mark bit available for temporary use
4636 0 ! (such as stopping recursion)

4637 0 RSTSV_(0BOLGBL = [ 5, V1_(5)],! Flag bit set to indicate this symbol
4638 0 ! has the COBOL '‘global’’ attribute
4639 0 RSTSV_REGISTER = [ 5, v1_(6)],! Flag set if SYM|D represents a register
640 0 RSTSW_REFCOUNT = [ 5, w1_ ] ! Reference count for storage management
641 0 TES;

“662 0

46463 0

4666 0 feee

4645 0 !

4646 0 ! The following are the possible values for the RST$B_KIND field. This field
L6467 ( ! specifies what kinG of RST entry this is; it thus indicates both what kind of
4648 ¢ ! s‘nbol the RST entry represents and what the format of the RST entry is after
4649 ( ! the '‘common core'’ part.

650 0 !

651 0 LITERAL . ]

652 0 RSTSK_INVALID =0, ! Invalid code~--cannot occur in RST en-
4653 0 ! try but can be returned by some
665 0 ! Symbol Table Access routines

4655 0 RSTSK_NJOTUNJQUE = 9, ! Symdbol not unique=-~cannot occur in RST
4656 0 ! entry but can be returned by the

2000091900000 00 090000000200 000000 0000000000000 00030000PVEVITI VI VeSO easg,
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(657 0 ' OBGSSTA_GETSYMBOL routine,
4658 0 RSTSK_MODULE =1, ! Module RST entry
6659 0 RSTSK_ROUTINE = i. ! Routine RST entry
660 0 RSTSK _BLOCK s 3, ! Block RST entr;
661 0 RSTSK_ENTRY = 8, ' Entry Point RST entry
466% 0 RSTSK _LABEL = &4, ! Label RST entr¥
663 0 RSTSK_L INE = 9, ! Line number RST entry
G664 0 RSTSK_DATA =6 ! Data item RST entry
4665 0 RSTSK-TYPCOMP = 10, i Type component RST entry
6666 0 RSTSK_TYPE =7 ! Data type RST entry
6667 0 RSTSK_VARIANT = 11, ! Record variant set RST entry
4668 0 RSTSK_INVOCNUM = Ti. ! Invocation number RST Entry
4669 0 RSTSK_OVERLOAD = 15, ! Overloaded Symbol RST Entry
670 0 RSTSK_KIND_MINIMUM = R>313K_invALiD, ! Minimum possible kind value
22;1 8 ‘ RSTSK_KIND_MAXIMUM = RSTSK_OVERLOAD; ! Maximum possible kind value
ra "'-

1 80 0. 0600050090039 0000009000000 800e000sB0W00eBe000eBsVITs VIV NNV BeVE VDI VIVVIPINCVI TP VIV RIBEBe0eTrBeBebegs




W ~N O W W - O

- b
N - O

[y
(V)

o e s P s S ¢ a6 s ? M Y MRS S e Wt AR WP A @ M 6 wm S wm e e S U e § M S Mm S M S EE S M S EE S ML 4 ER S e e e e wm e Em e Mm s am e W e e = S A T4 s e s mm s am e em P e e gt e wm s wm e w s ey

elolalelelealelelelelelelelelalelalelelalelelelalalelalelo]alelelalelelelolalolalelelelololeolololeleolalelelelele e

e e Be ®oBsBs®e®i s 8s8s0s8080e0s®s Vs Bes®eBo®oWe®oBoBotatoneue
F oW W W X W O O W W W T
ANNNNNNNNNSNNNNNNSNNNN

NIPVAIPUND OV PONININY = b ot b b ccd e ol
OO NO NS W) = O OO0~ O NN —

v

4
1§-Sep-1984 :59:57 2 v6.0-742 Page 109
15-Sep=-1984 33:43:00 EBUG.SRCIDBGLIB.REQ; 9 (61)

c®
(V)
]

O

AX=11 Blis
2558DUA28:

RST ENTRY FOR A MODULE

A module is represented by a Module RST Entry at all times, whether the
rest of the module is in the RST or not. This Module Entry then points
to & linked List of RST entries for the remaining symbols in the module
vid the RSTSL_SYMCHNPTR pointer. the end of this List is indicated by a
zero pointer. The RSTSL_UPSCOPEPIR pointer is not used as an up=scope
pointer in a Module Entry--there is nothing up~scope from a module. In-
stead RSTSL _NXTMODPTR, which occupies the same location in the RST entry
as RSTSL_UPSCOPEPTR §s.used to Link _all Module RST Entries in the whole
pco?qam Into » singly Linked List. This List is scanned during RST ini-
tialization and when processing the SHOW MODULES command.

33222222 % 2221111111111
21098765432109876543210

[ZE LT YT Y Y Yy Y Y Yy Y Y Yy Y Yy Y Y Yy y ¥ Yy LY YT T LYY Y EFERPY Y TN LI FPYrr ¢
' RSTSL_MASH_FLINK '
(XTI I AT I IS LI L LT LT L LT L S I e T ey Pt P L T o +
' RSTSL _HASH_BL INK :
(Al L il Al i L L DL Lt il s L L DY L I T IS IS I R S L LTI Y Y +
: RSTSL_SYMCHNPTR :
T L = Y L L L LR P +
' RSTSL_DSTPTR :
e T T T L L R e L LT T T T TP +
' RSTSL_NXTMODPTR '
L e becococanccnccce $rcccncccncccacca +
: RSTSW_REF COUNT ' fFlag bits i+ RSTSB_KIND |
D L L e T T tecovvmccccccene fececcccccccccaca +
: RSTSL_SAT_PTR :
T T A L bl LT L T L L T T T TPy +
i RSTSL_PCTBL_BASE '
............................................................... +
X RSTSL_MODRSTSIZ '
P e E e S N R S S e A LA AR EEETE R GRS SRS T TS e +
: RSTSL _MODSRCTBL '
ecccanrracrcnecrnrescsssrsssaccsaw dronvrncccscnee- trccencsccaccene +
' Unused iRSTSB_LANGUAGE | Flag bits '
¢ rccccrcccrccccrcscasrcccccacces $eccecrrccecracees $ecccccccscccnes +
' RSTSL _MODPCTBL '
T T T T et L L L L L T T T +
' RSTSL_BASEVA ,
T Y T brcvccnccccecncven +
' Unused v $B_IMGF ILCHAN |
T T L T T Y e L L T T T PP P Y P T T T torecmccccccasvece +

The RSTSL_MODPCTBL field points to a table of pointers to the PC-Corre-
Lation Table DST records for this module (used for PC to line number
correlation and vice versa). The first cell of this table (namely
Mmoo _PC_T8LL0]) ?1ves the number of PC-Correlation Table DST records in
the“module's DST, and Ehe remaining cells (i.e., MOD_PC_TBL[1] through
MOD_PC_TBLL.MOD_PC_TBLL0))) contain pointers to those DST records. Each
celT is one longword. If there are no PC-Correlation Table DST records

®@s e flafeatatheaho Sa @aheofeafoBeata Ges@o@GaflieaafBslhea Gabheana®eBenma®san
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for a given module, the RSTSL_MODPCTBL field is zero.

P(-Correlation Table DST records need not have any special order or
nesting with respect to the DST records for routines and lexical blocks
and are therefore viewed as belonging to the module as a whole. The
PC-Correlation Tables for a module are scanned bg searching them in the
order of their pointers in the RSTSL_MODPCTBL table. The addresses
given b‘ the PC Correlation Table DST records are relative to the value
of the RSTSL_PCTBL_BASE field, which contains the address of the lowest
address routTne in"the module.

The RSTSL_MODSRCTBL field points to a table of pointers to the Source
Line Correlation DST Records for this module. The first cell of this
table (i.e., MODSRCTBLLO]) contains the number of Source Line Correla-
tion DSV Regords in this module's DST and the remaining cells (i.e.,
MODSCRTBLL1) through MODSRCTBLL.MODSRCTBLLO)]) contain pointers to those
DST records. CEach cell in the table is a longword. [If there are no
such DST records at all, the RSTSL_MODSRCTBL field is zero.

The memory blocks pointed to by RSTSL_MODPCTBL and RSTSL_MODSCRTBL both
have the following format:

c®
w
¢
O

lis
A28:

3322222222221 111111111
1098765432109876543210

or Source Line Correlation DSYT Records

e a. . - ——--

¢
¢
Pointers to module's P(-Correlation Table DST Records §
E
+

When registers are examined using a numbered scoge which does not corre-
spond to an‘ routine in the RST, a dummy Module RST Entry is created to
represent that scope. In such an RST entry, the RSTSV_MODNUMSCP bit is
set to distinguish it from other Module RST Entries. In addition, the
scope number (the number of call frames from the top of the call stack)
of the desired scope is stored in the RSTSL_MODSCPNUM fietd. This field
overlays the RSTSL_MODRSTSIZ field, which is not needed in this case.
The name of such a ‘module’’ is just the scope number in decimal ASCII.
the GET_REGISTER_SYMID

These special Module RST Entries are built { | )
SETCONTEXT routine, Both in

routine and are recognized by the DBGSSTA_
RSTACCESS.

This set of field declarations includes all fields outside the RST common core
used in the Module RST Entry.
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FIELD RSTSELD_MOD =
SET

RSTSL_NXTMODPTR
RSTSLCSAT_PIR

RSTSL_PCTBL_BASE=
RSTSL_MODRSTSIZ

RSTSL_MODSCPNUM
RSTSL_MODSRCTBL

RSTSV_MODSET
RSTSY_MOD IN_RST
RSTSV_ANORMOD

RSTSV_MODNUMS CP
RSTSV_SHARE _IMAGE
RSTSV_OLDPLIFLAG=

RSTSB_LANGUAGE
RSTSLMODPC TBL

RSTSL_BASEVA
RSTSBIMGF ] LCHAN

TES:

oo ~N O
-
- -

—d d S S
*« *

d
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Pointer to the next Module RST Entry

Pointer to this module's Static
Address Table (SAT) _

The base address for the offsets given
by the PC Correlation Tables

The total size in bytes of the RST
for this module--used only by the
SHOW MODULE command. ,

The scope number it the MODNUMSCP bit

. described below is set

Pointer to table of pointers to the
module’s Source Line Correlation
DST Records (or zero)

Flag indicating this module is SET

Flag indicating module is in the RST

Flag indicating this is the "‘anonymous
module’’ containing all unclaimed
global symbols. . )

Flag indicating that this is a special
RST entry for a numbered scope

Flag }nd1cat1ng that this is a shared
mage

Flag indicating this is a PL/! module
compiled with an old compiler
which generates incorrect VAX
standard array descriptors

The Language of this module

Pointer to a table of pointers to the
module’s PC-Correlation Table
DST records (or zero).

The base address of a shared image

The executable shared image file
channel number

: Define a symbolic name for the size of the Module RST Entry in longwords.

LITERAL

RSTSK_MODENTSIZ =
RSTSK SHARED_MODEN

12
TS

iz = 14;

! Size ot Module RST Entry
! Size of Shared Image Module RSI
! Entry
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RST ENTRY FOR A ROUTINE

The RST entry for a routine has the forma

H 4
S-Sep-1984 55:59:57
S5-Sep-1984 :43:00

t shown here. Each Rou

VAX=11 Bliss=32 v&.0~-742
_$255%DUA28: {DEBUG.SRCIDBGLIB.REQ; 1

tine RST

Entry has an up-scope pointer (RSTSL _UPSCOPEPTR) which points to the RST

entr‘ for the containing lexical entTty,
cal block, or another routine.
ine's code are also given in the RST entr

That can be a module,
y. There is also a Sta

a lexi-

The start and end addresses of the rout-

tic

Address Table (SAT) gointer which points to the SAT entry for this rout-

ine, and there is »
Static Link DST record (or is zero).
also kept in the RST Entry--this address
Record. The Routine RST
module is built,

: RST$L_UPSCOPEPTR
¢eccccecccccccccccccccncccccccan ¢eccccaaan

: RSTSW_REF COUNT i Flag

XY YT YT YT Y Y T T Y XY Y Y Y Y Y Y Y Y Y Y Y Y YT {ososonas=

: RSTSL_STARTADDR

RSTSL_STARTADDR = [ 6, L_ J. ! Lexical
RSTSL_ENDADDR = [ 7, L ], ' Lexical
RSTSL-RINSATPIR = %. L )., i Address
RSTSLZSTATIC LINK = £79.7L_"), i Address
RSTSL_BREAKADDR = [ 10, L_") ! Routine

may be set from a Prolo

------- +
bits ,
------- +

entity start address
entity end address
of Routine's SAT entry

tatic Link pointer which points to the routine's
The routine breakpoint address is

g DST

ntry is always built when the RST for a

This set of field declarations includes the fields outside the RST common core
used in the Routine, Lexical Block, Entry Point, Label, and Line Number RST

The individual illustrations s‘ou which RST entries use which fields.
IELD RSTSFLD_LEX =
SET

of Static Link DST record or 0
breakpoint address (start

Page
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(888
4889
4890
4891
489

489

4894
€895
4896
4897
4898
4899
4900
4901

lolelelelelelalolelelalolels)

TES;

' Detine symbolic names for the lengths of the

3 ALl Llengths are expressed in Longwords.

LITERAL

RSTSK_ROUTE
RSTSKLEXEN
RSTSK EPTEN
RSTSK LUBLEN
RSTSK L INEN

NTSI
1512
1812
1512
1811

l

HHHNH

oD ~N—0D —
L XY —y -l

. Size
. Size
! Size
. Size
: Size

4
1§-Sep-19 b 292:59:5
15-Sep-1984 35:43:0
address, start add
address from Prolo

on O~

["e By |

texical entity RST entries.

of Routine RST Entr;

of Lexical Block RST Entry

of Entry Point RST Entr;

of Instruction Label RST Entry
of Line Number RST Entry

BGLIB.REQ;
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RST ENTRY FOR A LEXJCAL BLOCK

The RST entry for a lexical block has the same format as that for a

routine. A?ain the up-scope pointer points to the RST entry of the

containing _
block's code are given. fhe Lexical Block RST Entry is always built

exical entity, and the start and end addresses of the

when the RST for the whole module is built.

1088588888880 784i8bibomreses210

LA T L Y Y P L L L P Y Y Y Y TP Y Y Y P Y YT Y Y YTy PPy ey XYY T Y Y Y ¥
' RSTSL_MASH_FLINK :
(2 T P T Y P L Y Y P P Y Y P P PP P Y TP Y Y Py eascsescsoveseasd
: RSTSL_HASH_BLINK :
teccccccccccccccccccccccccccc e cccscce et s e nreereneeeccaesenee +
: RSTSL_SYMCHNPTR :
¢eccccccccccccccccccccccccccccncscrccerccecenecccncneesaceeseenee .
: RSTSL_DSTPTIR :
tecccreccccenccccccrcccsnrreccccccccraccec e e e recc s et e neneeeee +
! RSTSL_UPSCOPEPTR :
¢occsssasssssvssssssssnsssasssnasss (XL LTI T T tomccccssccsasccns +
' RSTSW_REF COUNT ' Flag bits RSTSB_KIND '
¢ocsscssssssnassanssasastahnetneo ¢ecmcacccasccsven- (LR L L LX) +
: RSTSL_STARTADDR
S *
' RSTSL _ENDADDR

AL I LI L L L I L D e L P L L LI R Ll LR Rl R R etttk R R +

VAX=11 Bliss=32 v&.0-742
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RST ENTRY FOR AN ENTRY POINT

The RST entry for an entr¥ point (i.e., an alternate point through which

8 routine can be called) 1s shown here. The up-scope pointer points to

the RST entry of the containing lexical entity. An entry point has no

indegendent extent and therefore its RST entry has onl{ a start address.
e

ghgltntry Point RST Entry is always built when the whole module's RST is
ul .

33222222 g 2221111111111
109876543210987654321009876543210
LI L P I L L L L Y L Y L T P P Y A P Y +
. RSTSL_HASH_FLINK '
¢rccccossssnscsacscsscnscvscscsecaaccT o TteGtoTcesTeTeetceTR T e +
: RSTSL_MASH_BLINK :
LI I LI TR I LI DL DL P R L R PR P L PP PP L P L P L L L ¢
: RSTSL_SYMCHNPTR !
A A I I L L R I I S A I I L D R T P D Y DL P L L P P L D L L D +
: RSTSL_DSTPTR :
4ecrsscrssssccsccacsanssscsssssscan coaasssssssssssssserrrerserrernencaw +
: RSTSL_UPSCOPEPTR !
trrrrrrrrrcccc e c e s cocccccevesseee cejecccssvessssssssdrrsssssannesnee +
! RSTSW_REF COUNT {  Flag bits ! RSTSB_KIND !
{oncsnsacvsoccccscasscsesrssssesveas Povovrovrwersseosorsdrccnana ceocecececee +
' RSTSL_STARTADDR '
(XTI YT L L L L P R Y I AL R L 2 Dy L -t ¥ ¥ ¥ 3 L L L L L L LY T T O +
: unused :
¢oocovcssssonsavcssssssscesssscsccaacases osecscscsesscssrveasssscacanas e +
; unused ;
tecmcca= B Ty +
; unused :
¢{essssssnsssssssssancan sssssae Lt I LI P AL L LY DXL DL L T L +
: RSTSL_BREAKADDR :
¢esccssssssscsssccsanscscnns LI T PR PP I IS P Y P L TR L Y ¢
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4974
4975
6976
977
4978
4979
4980
4981
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4984
4985
4986
4987
4988
4989
4990
(99
£992
6993
6994
4995
6996
4997
(998
999
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1%-5ep-1986 33:59:57 AX=11
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RST ENTRY FOR AN INSTRUCTION LABEL

The RST entry for a Label (which Labels a point in the user's code) is
shown here. The up-scope pointer points to the RST entry of the con-
taining lexical entity. Since a Label does not have extent, there is
only a start address in the RST entry; no end address is given. The
Label RST Entry is always built when the whole module's RST is built.,

10585888888 80a7e5i321b00876543210

e s e e e R S e R S R R S S S e e S S R S e S RS E eSS T e esE TS TREeS +
: RSTSL_HASH_FLINK :
e m e e e S S R e S R S e e S S e e S e N e SR E S e RS Tee® L
: RSTSL_HASH_BL INK !
LI LI I I I I I I L L L LI P IS L IS I LIS LI L P LD DL L L L L Ly +
: RSTSL_SYMCHNPTR !
tonccnssaw LY P P Y T P P Y P P P P P P P P PP Y P Y Y P L Y L Y L)
: RSTSL_DSTPTR :
X T T Y Y T CX YT TP Y Y P Y P T P P P Y Y P P Y P P PP L L Y +
: RSTSL_UPSCOPEPTR :
¢oocsvvessvrsessccesssserswossevasndrsrorccscsnsnesaee {ocvececevreccaw ¢+
: RSTSW_REF COUNT ! Flag bits | RSTSB_KIND !
T I T I I T T T T T T Y T T Y T T Y Y YT Y Y Y Y Y Y XYY Y Y Yy Y Y Y YY) [T T T T Y TPy Y ¥y Y Y )
: RSTSL_STARTADDR :
{vossssscaan (I T T YT YT Y Y T YT YT Y P R Y YA Y R P YA Y Y Y Y Y Y Y Yy Yy YYy Y} +
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12-509-1934 55:59:57 VAX=11 Bliss=32 v&.0-742 P
15-Sep-1984 :43:00 $2558DUA28: (DEBUG.SRCIDBGLIB.REQ; Y
RST ENTRY FOR A LINE NUMBER

The RST entry for a Line number has the format shown here. The up=scope
pointer points to the RST entry of the containing lexical entity (always
8 routine or a block). Both the start and the end address are given,
Line Number RST Entries are not built when the whole module's RST is
built, however; there are too many lines in a gro?ram to make this prac-
tical, Instead each Line Number RST Entry is built when the correspond-
1ng Line number is referenced through the Symbol Table Access routines,
A dummy Label DST Record for the Line Number ‘s built in the same memory
block as the Line Number RST Entr;, The RSI.entrK points to this DST
record and the DST record's name field contains the Line number as a
counted ASCI] string (e.g. "'SLINE 25.2'").

33222222¢22221111111111
10987654321098765432109876543210
LAl DD LI DL L L L L L L L L e L L e L Ll L L L L Lt b L L L L L L L +
! RSTSL_HASH_FLINK :
teccccccccccccccccncctccr e s sttt r et rrcc et c e r e e s ancaacaaee +
! RSTSL_HASH_BLINK :
¢occnsccnas LDl DL L Ll L e DLl el Ll Dl b Ll Dl b el +
: RSTSL_SYMCHNPTR :
btooncccacn P D P D D D D D D D D D D D P R R D D R R R R R D D R D - -
! RSTSL_DSTPIR !
g g g QA =g gy g g gy poe +
! RSTSL_UPSCOPEPTR !
{osscssscsssvecsssesssssassssasnansss L e R eccnccasaccaccse +
: RST$W_REF COUNT {  Flag bits ' RST$SB_KIND |
= L P e T - teccccccsccccnea +
: RSTSL_STARTADDR !
gV O U U R IS USRS +
: RSTSL_ENDADDR !
gy e teccsccvcosccccan +

[« 203
e |
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RST ENTRY FOR A DATA SYMBOL

The RST entry for a data symbol has the format shown here. The up-scope
pointer points to the RST entry for the containing lexical entity (i.e.,
module, routine, or lexical block) or, if this is a data component, to
the RS entry for the contalnnn? data object. The Data Symbol RST Enmtry
also has a Type Pointer (RSTSL_TYPEPTR). For simple data types (those
defined by one-byte type codes or standard descriptors) this pointer is
zero, but for more complex data types (records, variants, and enumera-
tion types) this pointer points to the RST entry for that data tlpe.

It the tyBe pointer 1s zero, the type can be found directly in the data
symbol's DST entry.

: RSTSL_MASH_FLINK :

boososccan ceseocsew LT YT YT T D s e P P P P A D D D D U D D R D D D D S W D R D D D W 4

! RSTSL _HASH_BLINK :
LD LD DL DT L T L Dl Dl D e b L P A, +

RSTSL_SYMCHNPTR :

évoccsavcwecaaa Soeseoeoseae OOV OER O T ODDECDNDEEE S E G S Swwe - %

RSTSL_DSTPTR :

L iy g R ¢

' RSTSL_UPSCOPEPTR g

bomccas» LD LU DD T LY T Y 7 Y ¥ ¥ ¥ ¥ ¥y Y=v¥s dossasvsccnccsve

+
' RSTSW_REF COUNT ' Flag bits +  RST$B_KIND :
+

doccscsssscevcosssvacovcacvccosscan bmmsascvvocccccvnanes

; RSTSL_TYPEPTR :

-

- B Y . LS I Y -

This set of field declarations includes the fields outside the RST common core
used in the Data S‘mbol, Data Ty?e Component, Data Type, Variant Set, and
Invocation Number RST Entries. he individual illustrations show which RST

!
i
i
i
]
!
i
i
i
i
i
i
i
i
i
i
|
[
i
i
|
'
i
i
i
i
!
i
i
i
i
i
]
i
i
i
i
i
i
i
1 entries use which fields.
f

.this data tyge .
A pointer to the DST record containing

IELD RSE:;LD_DATA =

RSTSL_TYPEPTR = [ 6, L_ ], ! A pointer to the Data Type RST Entrl.
! which gives the data type ot this
! data object. For simple types,
: JQhis pointer is zerc.

RST$B_F CODE =[6,80_11, ! The "format Code’ of a Data Type RST
! Entry--indicates nature of type:
N array, atomic, record, etc.

RSTSW_TYPREFCNT = [ 6, Ww1_J, ! The number of Data RST Entries that
! . reference this Type RST Entry

RSTSL_TYPREFTBL = [ 7, L_ J. ! Pointer to Type Reference Table

RSTSL _BITSIZE =( 8, L_ 1], ; The Length in bits of data items of
t

RSTSL_DST_TYP_REC_PTR =




[ TR TR PR FR PR LN AN FN FI ER TR TN I T TRCTN TN I T W IR IO SR Y Y R YR
VAR WA VHAVIWVAMA W VWAV A AUV
i el el i D el i D P e s o D e D o e D el e (T (O
NNt b b e st b b = 2 O QOO0 OO OO0V D
elolelelelelalalelotdalelalelalelalalealalalclolelelelotls]

= OO0 NP NN = O D00 ~NO NS NN = OO 00
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15-Sep=1984 22:43:00 _$2558DUA28: [DEBUG.SRCIDBGL IB.REQ; 1 (67)
C9. L. 1. . the embedded type-spec described

by the DEBUG built DST record
pointed to by RSTSL_DSTPTR.

The number of record components if
this is a3 data record type

The start of a table of record compon-
ent RST pointers . .

The number of distinct variants in
.this record variant set

A pointer to the RST entry of the tag
variable for this variant set

The start of a table of variant set
members, giving the tag value and
component Llist for each variant.

The desired invocation number

RSTSL_TYPCOMPCNT= [ 10, L_ 1,
RSTSA_TYPCOMPLST
RSTSL_VARSETCNT
RSTSL_VARTAGPTR
RSTSA_VARSETTBL

(LI T A | B [
[ o BENE o BN o B s |
(- S S CR
- -
-
> r r
>
'
s
-

P R e e e

"
L }
o
.
—
—d

RSTSL_INVOCNUM
TES;

! Declare symbolic names for the lengths of the various data, type, and
; invocation number RST entries. Al{ lengths are in longwords.

LITERAL

RSTSK_DATENTSIZ = 7, ! Size of the Data Symbol RST Entry and

! the Type Component RST Entr¥
RSTSK_OLENTSIZ = 6 ! Size of the Overloaded S;mbol RST Entry
RSTSKCTYPENTSIZ = i1, | Size of the Data Type RST Entry
RSTSK_VARENTSIZ = 6, ! Size of the Variant Set RST Entry
RSTSK_INVENTSIZ = 7; ! Size of Invocation Number RST Entry
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1%-399-1934 55:59:57 VAX-11 8
15-Sep=-1984 22:463:00 $25580U

RST ENTRY FOR A DATA TYPE COMPONENT

The RST entry for a data type component has the format shown here. A
component’’ in this sense 1s a record component, one of a set of vari-
ants, or one of the enumeration Literals of an enumeration type. The
interpretation of a data type component is thus dependent on the '‘type
kind'' 0* the containing data type.

The up-scope pointer always Boints to the RST entr; for the data type to
which this is a component. Data Type (Component RST Entries are always
built when the RST for the whole module is built.

Like the Data Item RST Entry, the this RST entry also has a type pointer
which specifies the data type of the component. This is zero for simple
types or a pointer to a Data Type RST Entry for a more complex data type
(such as records),

3322222222221111111111
10987654321098765432109876543210
P R e e S e R R S S e S N R EErEERREERRE T E e +
: RSTSL_HASH_FLINK :
¢ccccccccercccnccccccerccccccccccccccc s e s s cceccsecssanee +
: RSTSL_HASH_BL INK :
¢cccmcccccncnccccccccccccrcccccccc st crcc et r T et T T e e - +
: RSTSL_SYMCHNPTR :
oo cnscnsscsssnecerscsece e cs e Tt ceeEereTeT T e e eeccTeTEaeeacaaaa s +
: RSTSL_DSTPTR :
(LI I LI T I I I I I I I LI LI I I I I L R LI L LR LRI L L L L 2 X +
! RSTSL_UPSCOPEPTR :
tecoccwacsovocnvcccccsncccnccnee decccccccccccaae O — ¢
: RST$W_REF COUNT {  Flag bits | RST$B_KIND !
terscssssesssnscssnaccenssasacns tecccnvosncmcana T +
: RSTSL_TYPEPIR !
DI I I LR LY LS PR LR P LI P R PR L P P L L L Y +

C<

4.0-742
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1g-5ep-1984 55:59:57 VAX=11 Bliss=32 v4.0~-742 Page
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RST ENTRY FOR A DATA TYPE

The RST entry for a data type has the format shown here. Not all data
types have R3T entries--those described by one-byte type codes or stand-
ard descriptors do not. Data Type RST Entries are used for all record,
variant, and enumeration type data t‘pes, however. The up-scope pointer
always points to the RST entry for the lexical entity (module, routine,
or lexical block) in which the data type was declared. A data type need
not have a name, however--it can be anonymous as it is in a PL/I or
(0BOL record declaration. Data Type RST Entries for records, variants,
and enumeration t;ges are built when the RST as a whole is built. ALl
other Data Type R3Y Entries are built only when needed.

[}

'

i

i

i

E

[}

i

]

i

t

| 3322222222221111111111

; 109876543210987656432109876543210
| $ecccccccccncceccccsccccccccccccccncccesssccsercesseseresasaenae +
oo RSTSL_HASH_FLINK :
' AL e e L e L e DL L DL L e e L DL L L L L P +
E 1 H RSTSL _HASH_BLINK '
' e e e L L L LI DI S e e L L L DL L P LS LR L +
b2 RSTSL_SYMCHNPTR :
' T T T L L L +
; 3 ' RSTSL_DSTPTR '
! L T T e e T L Lt T T PP P +
! 4 ' RSTSL_UPSCOPEPTR :
[ teccnscrne= —rtccrctccccrerercen- decmcncccccccne= ¢trcrercsccccccna +
; 5 : RSTS$W_REF COUNT ' Flag bits v RST$B_KIND i
! tecccccccccrcccsenccanccccccnanae tecccccecocccnea trecmmcocccccen=
; 6 : RSTSW_TYPREF(NT : Unused i RSTSB_FCODE !
! tecrrreccccrrrrerrserrrsaseceneenn ¢trcenccccvrcecras L e L L L +
5 7 ' RSTSL_TYPREFTBL '
' T L T L T L T L +
; 8 : RSTSL _BITSIZE :
! L T e e T e e T +
; 9 ' RSTSL_DST_TYP_REC_PTR :
! temcccccccccccc e rcccrc e rc e e ccccccccccccccccccccccccccccaaa +
; 10 : RSTSL_TYPCOMPCNT '
! L e L R b +
; " g RSTSA_TYPCOMPLST E
i " :
i ) ' Pointers to the Type (Component RST Entries of ‘
! : the components of this record '
! ' or to the Data Jtem RST Entries of the elements :
! ' of this enumeration type '
; E (Not used for other kinds of data types) :
i ; :
| : :
! D e +
i

lane

O~ -
Dl N
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5
15=Sep=1984 :59:
E 503'19 55:‘3:
g These are the possible values for the RSTSB_FCODE field.

LITERAL

RSTSK_TYPE _MINIMUM = 1, ee n1n1nun possible FCODE value

T E YR TR T L TR T I

VAN UVOAA WA VA DWA VAU AUVH ANV DAV NIVIWNAWI N
PONVALINV R ALRAI PN AR AL NNV NN AVAL RV RO RN AL NININONIND)
£ 8 8 B B B AN N AN NN A AH N NOOND PO RO PO N RONININ) — —
VSN AN = O D00 NN LS AN = OO 00 NN SNy = O 000~y
elalelelalolelelolalalalelalelolelalalalalelelalelelels]e

LIRS I IR W I IR SR IR I IR TP Y

RSTSK_TYPE _ARRAY
RSYSKTYPE_ATOM]C
RSTSK_TYPE_DESCR
RSTSK_TYPE _ENUM
RSYSK_TYPE_PICY
RSTSK_TYPE_TPIR
RSTSK_TYPE “RECORD
RSTSK_TYPE“SET
RST‘K _TYPE_SUBRNG

RSTSK JYPE_COBHACK
RSTSK_TYPE_BLIDATA
RSTSK_TYPE_BLIFLD
RSTSK_TYPE_FILE
RSTSK_TYPE_PTIR
RSTSK_TYPE_AREA
RSTSK TYPE_OFFSET
RSTSK_TYPE _VARIANT
RSTSK_TYPE_RFA

RSTSK_TYPE_SELF _REL_LAB

RSTSKCTYPE_TASK™
RSTSK_TYPE_MAXIMUM =

NN

[ N7, V7, § Y S ir ol Gl g guir guw guw paw 3¢, Y, . L WT, YW ¥ NPV Py

N =O OO NOVALSNN =™ & & & & & & % &

® % % % % % % S % % 8 8 9
. - S EE S NGNS EE AR AN AN RS RS WO ERS AR ARV ERD WS RS WD A W WP

Arra z

Atomic VAX standard type

VAX standard descriptor type
Enumeration type

Picture type (as in Cobol and PL/I)
Typed pointer type

Record data type

Set type

Subrange datas {
Unused--available for future use
Unused--available for future use
Cobol Hack data item

Bliss data item

Bliss field

File data type (as in Pascal)
Untyped pointer data type

Area type

Offset tg

variant Set (as in Pascal and ADA)
Record file address type

Self relative Label

Task type (as in ADA)

-==~ Maximum possible FCODE value
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RST ENTRY FOR A RECORD VARIANT SET

The RST entry for a record variant set has the format shown here., A
record variant set is the set of variants of some data record which

are distinguished by the same tag variable. This RST entry does not
sppear free-standing=-it is always built inside the memory block alloc-
ated for the containing record's Data Type RST Entry. Its hash Llinks,
symbol chain pointer, and up-scope pointers are thus not used. Its DST
pointer points to the variant set's Variant-Set Begin DST record. The
entry has extra tields which point to the tag variable's RST entry and
give the List of individual record variants within the set.

33222222 g 5 221111111111
109876546 109876564321098765¢63210
¢osocssssssssssvccsenscsaaas LT Y L T T ¥ YT ¥ coccoscsnssscscoceawmomaeen +

: RSTSL_MASH_FLINK !

{ossscssascsan LT T X L P Y Y Sy Yy Yy LI YL YA YT Yy P P Y Yy Yy ¥y Y L 3

! RSTSL_MASH_BLINK :
{ocsccassssssssssssssssacsaascsases LI Y Y R Y Y T P P Py ¥y Y L 2

: RSTSL_VARSETCNT :
RSTSL_DSTPTR !
bocosncanvcersesssssssesrssssaeases LT L Y Y P Y Y Y Y Y P Y Y Y Y Y Yy Y Yy Yy L

' RSTSL_VARTAGPTR '
dossvcescvosascocscssnoecsessrerseonsee doocecccovsavnane
RST$B_KIND

> .-
(]
)
]
[}
[
)
)
'
[}
)
)
)
)
)
[
<+

: RSTSW_REF COUNT ! Flag bits

oo nssscssscssscscsscesssa L T LY T T ¥ ¥ ¥ ¥

RSTSA_VARSETTBL

'
Pointers to the Variant Entries (see next page) 3
’

for the variants in this variant set
(One such pointer per longword)

P QU .
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This is the format of a Variant Entry as pointed to by the pointers
in the Variant=Set RST,EntrK. This entry gives the (ist of record
components which comprise this particular record variant. [t also
gives a pointer to the Variant-Value DST record for this variant.

332222 g 2 g 5 221111111111
10987656432109876543210

10987654
(XL LTI I IS I I DL L L P I L AT Y Y P T Y P L P Y T Y T ey +
VI RSTSL_VAR_DSTPTR :
T S RSTSL_VAR_COMPCNT :
p TTTTTTTTTTTTRTETITTTTTT RSTSA_VAR_COMPLST :

. List of RST pointers to the record 3
' components 1n this variant '
E (One per longword) 5

' Declarations for the fields in the variant Entry. Also a declaration macro.
FJELD RSTSFLD_VARENT
SET

]
'
!
i
!
!
i
i
i
i
i
!
i
)
i
i
'
]
i
!
'
i
i
i
|
'
]

f

RSTSL_VAR DSTPTR = [ 0, L_ ], ! Pointer to variant-value DST record
RSTSL_VAR_COMPCNT = [ 1, L_ ], ! Number of components in this variant
?ggsA_VAR_(OHPLST = (2, A_ ) ' Start of component RST pointer Llist

MACRO
RSTSVAR_ENTRY = BLOCKL,LONG] FIELD(RSTSFLD_VARENT) X; ! Declaration macro
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' These detinitions have something to do with variant record tag

variables. Unfortunately, no comments were put in to say exactly
what they are used for.

i
‘eee
[}

Define something or another,
fIELD RS%:YAG BLOCK_FJELDS =

RSTSL_TAG_NUMVALS = [ O, L_ ],! Number of values to follow (1 or 2)
RSTSL_TAG_LOWBOUND = 1, L_ J.! Lower bound value
?E;SL TAG_HIGHBOUND = L 2, L. ] ! Upper bound value
LITERAL
RSTSK_TAG_BLOCK_SIZE = 3; ' The size of the tag variable block
MA(RO

RSTSTAG_LIST = BLOCKVECTOR(,RSTSK_TAG _BLOCK_SIZE)
FIELDTRSTSTRG_BLOCK_FIELDS) X;
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[ IV ]
o~

RST ENTRY FOR AN INVOCATION NUMBER

The RST entry for an invocation number has the format shown here. This
2,7 entry always follous the RST entry to which the invocation number
belon s on the module's Symbol Chain, [f a Data Item RST Entry, for
example, has an associated invocation number, then its RSTSV_INVOCNUM
bit is set and its RSTSL_SYMCHNPTR field points to an Invocation Number
RST Entry. The Invocation Number RST Entrr then specifies the desired
\nvoca°ion nusber (which is assumed to a?p y to the innermost routine
in the scope of the s‘mbol's declaration The RSTSL_UPSCOPEPTR field
in the Invocation Number RST Entry points to the orthnal RST entry of
the object (usgall‘ data item) without an invocation number. The format
of the Invocation Number RST Entry is as follows:

33222222 g 2221111111111
C1098765632109876563210

brvovsocnvcocccsasrrrsersersrsosesssssses (I XY T Y YT Y Y Y P LYY Y Yy Y Yy LT Y ¥ 1 ¥ 3 L3

; RSTSL_HASH_FLINK :
A RSTSL_WASW_BLINK :
T RSTSL_SYMCHNPTR :
T RSTSL_DSTPTR '
T L PS COPER TR T :
g b Rsrakiw

: RSTSL _INVOCNUM :
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RST ENTRY FOR AN OVERLOADED SYMBOL

The RST entry for an Overloaded Symbol has the format shown below.

An QOverloaded S‘mbol RST Entry is created for each Overioaded Symbol
DST record (DSTSK_OVERLOAD)., The RST entry is hashed normally so that
DBGSSTA_GETSYMBOL can tind it.

33e22¢22¢2°¢ g 5 221111 ; f1111

1098765¢ 109876543210987656¢3210
teccnnccssccacncsacscsnsroscsnocccescsaaacann sessscsscsssssvsesscssas ]
RSTSL _MASH FLINK '
T RSTSL NASHBLING T
T EE?E['E?iEGiF?E'"""""'""""""?
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(VoY A Y Y]

(X T T X XYL TR YT YYY YL Y Y ¥ ¥ ] ---'------------------------.------‘

RSYSL DSYPYR '

....................................... ---------------------‘

RSTSL UPSCOPEPYR '

....................... ---—--o-‘--------------o’--------.--- L X3

RSTSW_REFCOUNT ' Flag bits | RST$B_KIND '

L P YL T P P LY T Y Y Y Ty boosmnocccovvovecsce oo ssvcavans [ ]
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SCOPE LIST DEFINITIONS

The scope list na1nt01ns the List of scopes declared with the SET SCOPE
command., It is @ snna { linked List pointed to by the global variabie
?COPitLIST ir module RSTCNTRL. Each scope entry on the List has this
ormat:

33222222 g 2221111111111
210987654632109876543210

tvoscccncscsscccscencaca eoscecseosesseocee - ad

: SCOPESL _FLINK ‘

boccccscnccnscnscssscsccvcwssevess '-..--=- - eod

: SCOPESL STATE '

[T P T PP PP YR P Y Y Y P P T Y T T Y T Y Iy llIIIDIDC’!DI.‘ICDCDIICUID.DIDHICII..IIII..D!DIDII!I!DID"

: SCOPE‘L RSTPYI '

»

pointer to a scope List entry is declared as follows:
SCOPEPTR: REF SCOPESENTRY

Declare the scope entry fields and the definition macro.
FTELD SC?EE&FLD DEF =

SCOPESL_FLINK =[O0, L_ ], ! Scope list forward Link or zero
SCOPESL_STATE = [ 1, L ), ! The scope ‘‘state’’ or kind
SCOPESL_RSTPIR = [ g. L. J. ! Pointer to scope's own RST entry
?EOPESL “MODPTR = ([ 3, L_ 1 ! Pointer ', scope's Module RST Entry
SCOPESK_ENTSIZE = &; ! Size of scope entry in lLongwords

SCOPESENTRY = BLOCK[SCOPESK_cNTSIZ2E) FIELD(SCOPESFLD_DEF) X;

! These are the possible values of the SCOPESL_STATE field. Each ot these val-
' yes indicates what kind of scope is to be searched to match a given pathname.

LITERAL

OPESK_NORMAL
OPE $K_NUMBERED
OPE$K_GLOBAL
OPESK_SETMODS

! Normal named scope
! Numbered scope (PC in CALL stack)
: Global Symbol Table

SC
SC
SC
SC AlLL SET modules

0w un
S\ —
®Seoa & ®
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THE SCREEN DISPLAY ENTRY

762 Page 129
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The Screen Display Entry contains all information needed to represent
and outEut a screen display on the terminal screen. ALl Display Entries
are tinked to?ether b{ forward and backward links. Each Display Entry
contains all information about where the corresponding display is placed
on the screen, uhat attributes it has, and what the contents (the text)
of the dlsplag The text is refresented by Bointers to the Screen
Display Line ntries for the text lines that ma up the display.

33222222 g 222111 l 11111

: DBGSL _DISP_FLINK '

bovocsosccecccncew L2 2 Y ¥ Xy Yy Yy} ----------- ----------- [ T YT T Y Y YT ¥ Y %1

: DBGSL _DISP_BLINK '

VT DBGYA DTSR FLAGS i B DISP AEND 1 8B DISP KIND
G Unused T DBGSW DISP_SCROLL ¢
oG piseAEN i oscww ol mees i
. DBGSW DISP CLEN ... .0BGSW_DISP_(BEG ;
i DOGSW ISP OCOL i __._...0BGSW.DISP_DROW = i
i OBGSU_DISP LINECNT i DBGSY_DISP MAX_LINECNT ___:
P DBGSL_DISP_START_LINEPTR ¢
i bBGSL_DISP_END_LINEPTR B
: DBGSL_DISP_VINDOW_PTR_ T
T i DBGSL_DISP_ERROR_PTR - T
AV

3 DBGSL LDISP_RODPTR

VX
i .................. _.__ggffi_QLSP MARKL INE . e ____i
S NI T, SO
i ______________________ EBGSL blS!_EQILlNE oo oo _i
e eeeeeeeeeeeee vRGiLOISP OMLIST ;
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{ooscoscsecsas T I T I T I I I I YS L Y A N Y T T )

19 DBGSA_DISP_NAME

P

¢
The display name in Counted ASCII !
+

ALL Screen Display Entries are linked together on a doublz linked List
tor wnich the OWN block DBGSSCR_DISPLAY_LIST is the List hea Also,
the DBGSL DlSP START_LINE_PTR and DBGSL_ DISP _END_LINE_PTR f%elds of
the D1splag Entry constitute the List head for the doubly Linked list
of Screen Display Line Entries associated with th1s display.

A pointer to a Display Entry is declared as follows:
DISP_PTR: REF DBGSDISP_ENTRY

Define the fields of the Screen Display Entry.
FIELD DBg:DISP FLD =

TN o e e am s S R L S R e em e ah e Em b m s ARG UG Eh e am me mme eme dame s -

s

Screen display List forward link

P_FL =C0, L3, !

OBGSL_DISP_BLINK = [ 1, L- ], ! Screen display List backward Link
DBGSB_DISPKIND = [ 2, BO_"§, | Screen display kind
DBGSB_DISP_REND = ([ 2, B1Z ], ! Screen d\SYlay rendition bits
OBGSV_DISP_REND BLD = { 2, V1_(0) ], ! ding rendition bit
OBGSV_DISP_REND_RV = ( 2, viZ(1) ], ! Reverse-video rendition bit
OBGSV_DISP_REND_BLK = { 2, v1_(§) 1, ! Blinking rendition bit
OBGSV_DISP_RENDTUND = L 2, V17(3) ], ! Underline rendition bit
DBGSW_DISPTFLAGS = [ 2, w1_J, ! Screen display flag bits
DBGSV_DISK_REMOVE = [ 2, V2_(0) ], ! Remove d1spla§ from pasteboard
DBGSV_DISP_INVSCR = [ 2, v27(1) ], ' Involidote P_SCROLL field
DBGSV_DISP_ATTOP s E 2. V2_(§) ], i Display at top of source file
DBGSV_DISP_ATBOT z %. ve_(3) 1], | DisEla‘ at bottom of source file
DBGSV_DISP_MARKFLG = . V2_(4&) ], i Mar anged lines in diselay
DBGSV_DISPTNEWDISP = [ 2, v2_(%) ], i New display=-suppress marking
DBGSW_DISP_SCROLL = E ., SW0_"1,! Screen display scrolling count
! = . W1_"], ! Unused (available for future use)
DBGSW_DISP_RBEG = [ 4, WO_ 3. ! Screen window beginni n? row locatton
DBGSW_DISP_RLEN = [ 4, Wil ], ! Screen window row iength (heig
DBGSW_DISPTCBEG = L[ 5, w0_ ], ! Screen window b ?1nn1ng cotunn locat1on
DBGSW_DISPCCLEN = [ 5, Wi ], ! Screen window column Length (width)
DBGSW DISPTDROW = [ 6, w0~ ]. ! Screen window display rou location
DBGSW_DISPTDCOL = [ 6, W1 ], ! Screen window display column location
DBGSW_DISP_MAX_L INECNT ! Screen display's maximum Line count

z E 7., Ww0_ 3], ! (maximum Lines saved in memory)
DBGSW_DISP_LINECNT= [ 7, W1_ ], ! Screen display's actual line count
DBGSL_DISP_START LXNE PR | Pointer to first Line of display text

"8, L_), ! (points to dlSDll{ Line entry)

DBGSL _DISP_END_LINE_PTR ! Pointer to last line display text
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=09, L 1, !  (points to di;pla¥ line entry)
DBGSL_DISP_WINDOW_PTR ! Pointer to first Line in screen window
=010, L_13,!  (points to a Display Line Entry)
DBGSL _DISP_ERROR_PTR ! Pointer to List of error message
= (1", 1! Displa{ Line Entries for display
DBGSL_DISP_OLDTXT_PTR i Pointer to list of old Display Line
= E 1;. L. g, t  Entries--used to mark changes
DBGSL _DISP_MODPTR = [ 13, L_ ), ! Pointer to Module RST Entry--used for
! source Line displays only
OBGSL _DISP_CENTER = [ 14, L_ ], ! Central line number for source display
DBGSL _DISP_MARKL INE ! Line number to be marked with ''=>'" in
= 15, L_ 3. ! , source Line display (or -1)
DBGSL _DISP_MINLINE= [ 16, L_ J, ! Minimum source Line number in module
DBGSL _DISP_MAXLINE= [ 17, L_ ], ! Maximum source Line number in module
DBGSL_DISP_CMDLIST= ( 18, L_ 1, ' Pointer to display's DEBUG command
' list entry (or zero)
?EESA_DISP_NAHE =019, A_] ! The display's name in Counted ASCII
MACRO
DBGSDISP_ENTRY = BLOCKL,LONG] FIELD(DBGSDISP_FLD) X;
LITERAL

DBGSK_DISP_ENTSIZE =19; ! Size of the fixed part of the Screen
! Display Entry in longwords

: Define the Literals used to indicate the display kind. The display kind
E determined how the contents of the display are generated.

LITERAL

DBGSK_DISP_MINKIND =0, ! ===Minimum kind value .
DBGSK_DISP_NOKIND = 0, ! No kind--used in calls to indicate no

! change to the display's kind
DBGSK_DJSP_NORMAL = 1, : Normal display kind--contents deter-

! mined by direct user input
DBGSK_DISP_DO =2, i Contents specified by DO command list
DBGSK _DISP_SOURCE = 3, ! Source dlsglay with contents speci-

! fied by a source command list
DBGSK_DISP_REGISTER = &, ! Contents is machine register display
DBGSK_DISP_MAXKIND = & ! ===Maximum kind value

; Define Literals for the display rendition bits,

LITERAL
DBGSM_DISP_REND_BLD =1, ! Bolding rendition mask
DBGSM_DISP_REND_RV = 2, ! Reverse-video rendition mask
DBGSM_DISP_REND_BLK =4, ! Blinking rendition mask
DBGSM_DISP_REND_UND = 8; ! Underline rendition mask

! Define the literals used to indicate the scrolling direction when scrolling
z a screen display.

LITERAL _
DBGSK _SCROLL_UP =1, ! Scroll the display up
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y to the left

' Scroll the display down
! Scroll the display to the right

! Scroll the displa
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THE SCREEN DISPLAY L

The Screen Display Line Entry holds the text and other attributes of a
Line within a screen di;plag. This entr(,conta1n§ forward and backward
Links which Link this Line Entry tc the [ine Entries for the previous
Line and the next Line of the same display. The Line Entry also con-
tains the line's rendition attributes (such as reverse video, bl\qkan?,
etc.) which are to be passed to the Screen Management Package. Finally
it contains the actual text of the Line, including the length of that
text, and the length of the text buffer.

Screen Display Line Entries come in two variants, the Normal and the
Source Display Line Entry, Source D1spla‘ Line Entries are used for
source displays as the name implies, and Normal D1spla{ Line Entries
are used for all other kinds of displays. Normal Display Line Entries
can optionally include rendition information on a per-character basis.

NORMAL DISPLAY LINE ENTRY

The Normal Display Line Entry is used for all screen displays except
Source screen displays. This is the format of the Normal Screen
Display Line Entry:

33222¢22¢22¢2221111111111
10987654321098765432109876543210
(LTI T LY D T A R e R e L P P Y P L L e P PR L L R L Y Y +
0 ' DBGSL _DLINE_FLINK '
T T T T T = = Y Y L LT T T T +
DBGSL _DL INE_BL INK :
tocncsccsccccacaa ¢occccccccossnns $occcccncccccacs bocscsscnccvsccas +
2 | Unused 1$8_DLINE _LENGTH: Flags : $B_DLINE _REND i
teccnccccccccnce teccccccccccccnn ¢eccccccccccccaa teccccnccccccnna
3 5 DBGSA_DLINE_TEXT E
) E The Counted ASCI] text of the display line i
: tmmmceceececcccccscccmcscesscecssscascssssesesscscsmcesmsasacanea s

~—
o V]
~
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NORMAL DISPLAY LINE ENTRY W]TH RENDITION VECTOR

w N = O

The Normal Display Line Entry may include a ‘‘rendition vector'' if the
screen rendition is not the same for the entire line. In this case
the DBGSV_DLINE_RENDFLG is set in the Display Line Entr¥'s flaE_f1e[d
and a '‘rendition vector'' is present at the end of the Display Line
Entry, immediately following the Counted ASCIl text of the display
Line., The rendition vector contains one byte of rendition codes for
each character in the (ounted ASCI] text of the Line. The rendition
vector has the same length as the Counted ASCI] text.

3322222222221 111111 111
10987654643210987654321098765463210
T P e L P T L L L Y L L P P D PP P PP I L L L L] +
' DBGSL _OLINE_FLINK i
T T N Y Y Y T L L
: DBGSL _DLINE _BLINK :
trcccocncnnccncns decnscacncncnacss bderrccvncccccacs ¢ecocccccccvccacs +
' Unused 1$B_DLINE _LENGTH. Flags ' $B_DLINE_REND i
e L L deccncccncvcaccacs teccoccoccccnacen e et
E DBGSA_DLINE_TEXT 5
§ The Counted ASCI] text of the display Lline §
teccmemcemmccccecccsececcasccecsscscsccmsscemaseccasscssnesesnas .
§ The Rendition Vector (one byte per text character) é
tecemmceccccccceccessecesscccmmmsmmcseessessesssessmesessseeaan= .

o™
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SOURCE DISPLAY LINE ENTRY

The Source Display Line Entry is used for source displays only, and

contains extra Line number information which is not needed for other

kinds of displays. The DBGSV _DLINE_SOURCEFLG bit is always set in a

Equrcg gwsptay ine Entry. This is"the format of the Source Display
ine tntry:

L L Y e L L L T e +
0 ' DBGSL _DLINE_FLINK '
L T T T T L L o T T T A +

1 : DBGSL _DLINE_BLINK '
terconcncrccccccncccnccccccccnae= ¢mccccrccccccana temcccccccccccan +

2 : DBGSW_DLINE_FILEID ' Flags v $B_DLINE_REND !
D L T L Y Y L T T PP $cccccccccncccas teccccccscccnans +

3 i DBGSL _DLINE_RECNUM :
--------------------------------------------------------------- 4

4 i DBGSL _DL INE _L INUM !
............................................................... r'S

5 5 DBGSA_DLINE_TEXTZ g
§ The Counted ASCI] text of the display line ;
temcecesemeceemcceeeccemmceemmseeessecesemeeemeseecssssessc=sese +

Each Display Line Entry is part of a,doubla Linked List of such entries
associated with some display. The fields DBGSL_DISP_START_LINE_PTR and
OBGSL _DISP_END_LINE_PTR in the display's Screen Display Enfry constitute
the L7st head Tor this Llist of Display Line Entries.

The Display Line Entries associated with a display are reused as new
text is added to the display contents. Ffor this reason, each entry
contains not only the Length of the current text Line but the length
of the entry's text buffer as well. The text buffer will be longer
than the current text Line if it contained a longer text Line earlier.

A pointer to the Screen Display Line Entry is declared as follows:
DLINE_PTR: REF DBGSDLINE_ENTRY

Define the fields of the Screen Display Line Entry.
IELD DBGSDLINE_FLD =

[
;
i
;
i
i
i
i
i
i
a
i
;
i
i
i
i
a
i
;
;
;
;
i
;
i
i
;
i
i
;
i
i
;
i
;
i
i
i
i
i
i
i
i
i
i
i
i
i
i
;
i
;
;
;
i
;
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SET
OBGSL _DLINE_FLINK = [ O, L_ }' ! Forward Link to next Line entry
DBGSL _DLINE_BLINK = [ 1, L ! Backward Link to previous lLine entry
DBGSB_DLINE_REND = [ 2, 80_ 8. ! Rend1tion bits for this Lline
DBGSV_DLINE_REND _BLD = . VO_(0) ! Bolding rendition bit
DBGSV_DLINE_REND_RV = . V0_(1) | Reverse-video rendition bit
DBGSV_DLINE_REND_BLK = . VO (i) . ! Blinking rendition bit
QBGSV_DLINE_REND_UND[=2 g vg-(.)yh, fl' Ugd:rline rendition bit

= . ! The fla e
DBGSV_DLINE_RENDFLG = E g. v1_(0) g. !gL1;e fncludes rendition vector
DBGSV “DLINE _SOURCEFLG= L V1_(1) ], ! Set for Source Disp Line Entry
DBGSB _DLINE_LENGTH= E g. B2_ ], ! The Length of the text butfer (bytes)
DBG&A _DLINE_TEXT = . A_J, ! The Line's text in Counted ASCI!
DBGSU DLINE_FILEID= g. Wi__J, ! Source File ID of source line
DBGSL DL INE RE CNUM= . L_ 21, ! Source file record number of Line
DBGSL _DLINE_LINUM = [ 4, L_ ), ! Line number of source line
?EgtA DLINE_TEXT2 = [ 5, A_ ] ! Source Line's text in Counted ASCI!
MACRO
DBGSDL INE_ENTRY = BLOCK(,LONG] FIELD(DBGSDLINE_FLD) X;
LITERAL
DBGSK_DLINE_ENTSIZE = 3, ! Size of fixed part of Normal Display
! Line Entry in longwords

DBGSK_DLINE_ENTS]Z2E2 = 5; ! Size of fixed part of Source Display

! Line entry in longwords
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THE SCREEN PASTEBOARD N

The screen pasteboard, on which all displays to be output on the
terminal are pasted to determine what occludes what, is represented

by a blockvector. The vector is indexed by Line number and has one
entry (block) for each Line on the screen. The Length of the vector
is actually 21 fnot 24) so that the last three Lines on the screen are
slways reserved for user program output and DEBUG input prompting.

for each Line, the vector contains one Pasteboard Entry of the
tfollowing format:

13222222 % 221111111111

10987654 210987656432109876543210
4ccsenssscssnasacsassnssscacsassas tovssrcnnswsrcncorccccccccccccee +
dermecmsrrrrescscscncencancesesse ¢eccocssccccncnrniccccccsccscssana +
1 i DBGSL _PASTE_DISPID i
P4 ' DBGSL _PASTE _DLINE '
ALY LT P T AL DI L LY L D L L e L T ssacsecsacscancsscsncsassss 4
i pefine the fields of the individual Pasteboard Entry. Also declare the

! declaration macro and the size of the vector and of each block.

|

:

[}

L}

|

]

f - L X3

L0 DBGSW_PASTE _SCROLL i $B_PASTE_REND | $B_PASTE_KIND !
¢

I

[}

'

[}

|

'

1

|

]

F

1ELD DBGSPASTE_FLD =
SET

0BGSB_PASTE KIND = [ 0, BO_ ),! The kind of Line this entry holds
DBGSB_PASTE_REND = [ 0, B1_ ],! The rendition bits for this Lline
DBGSW_PASTE_SCROLL = [ 0, SWT_J],! The scrolling amount for this Line
DBGSL _PASTE_DISPID = [ 1, L_ ], ! Pointer to Display Entry for Line
?ggSL_PASYE,DLINE = [ 2,L_1] ! Pointer to Display Line Entry
MACRO
DBGSPASTEBOARD =
BLOCKVECTORCDBGSK PASTE_SIZE, DBGSK_PASTE_ENTSIZE, LONG]
FIELD(DBGSPASTE F[D) X;
LITERAL
DBGSK_PASTE_SIZE = gl. ! Number of Llines in pasteboard
DBGSK_PASTE_ENTSIZE = 3. ! Size of one Pasteboard Entry in
! longwords

! Detine the allowed values of the DBGSB_PASTE_KIND tield.

L1TERAL
DBGSK_PASTE _NULL =1, ! Null Line--no display covers it
DBGSK_PASTE_TEXT s i. ! Text Line trom a display
DBGSK _PASTE BLANK z 2 ; Blank Line within a display

DBGSK _PASTE_LABEL Top border Line with label
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5861 0 DBGSK _PASTE_BORDER 5. ! Bottom border (ine on screen
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THE SCREEN WINDOW ENTRY

The Screen Window Entry contains all the window parameters associated
with a named screen window. It also contains the actual window name.
ALl Screen Window Entries are Linked together on a doubl‘ lvnked list
for which the OWN block DBGSSCR_WINDOW_LIST is the List hea

1068788887858 785i321b0mr6s543200

T PP TR Y P PP T Y Yy PPy P YT P Y Y Py ey ooooecces eoeoceoeoccesd

' DBGSL _WINDOW_FL INK i
oo vsdcocnnoed LT YT Yy Yy Yy Yy Yy ryYyyYyyryy?yYJYY - e - - -oe
. DBGSL uxugou BLINK :

........................... - db & --‘-----------O---‘O-----------.
' DBGSW_ HINDOU _RLEN ' 0BGSW_WINDOW_RBEG '
¢occscssscsssssescssccsscan LI LTI I I IR L L P L Lt ey 2 Y Y Pt Yy
i DBGSW_WINDOW_ CLEN i DBGSW_WINDOW_(BEG '

.......................... - e -----------C---------------‘---.
; DBGSA_WINDOW_NAME 3
§ The window name in Counted ASCII :
tesmecececeecccessecsmmescessmeescescemsmssecescecssessassecannn .
A pointer to 8 Screen Window Entry is declared as follows:

WPTR: REF DBGSWINDOW_ENTRY

Define the fields of the Screen Window Entry.
F LELD DBg:UINDOU FLD =

DBGSL _WINDOW_F
DBGSL_WINDOW_B

t% ]. ! Forward Link to next Window Entry
DBGSW™ HINDOU RBE

L_
L i Backward Link to previous U\ndou Entry
W j.! Beg\nntng row Location on screen
DBGSW_WINDOW_R Wi~ ),'! Row leng h (height) of window
DBGSW_WINDOW (B wo- ),
DBGSW_WINDOW_CLE wi- ],
?ggSA HINDOU NAME A_

NK
NK
S
6 ! Be?\nn ng column Location on screen
N ! Column length (width) of window

' The window

PN
EMANON) - O
e & & & & O

s name in (Counted ASCII

DBGSWINDOW_ENTRY = BLOCK[,LONG) FIELD(DBGSWINDOW_FLD) X;

DBGSK_WINDOW_ENTSIZE

4; ! The size of the fixed part of the
| Screen Window Entry in longwords
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SOURCE DIRECTORY SEARCH LIST

The Source Directory Search List is a List structure which keeps track

of all source directory names specified by the user via SET SOURCE and

SET SOURCE/MODULE=xxx commands. This structure is thus searched when

a'sou:ce file must be opened so that the file is opened in the proper
irectory.

The structure of this list is as follows. Vvariable DBFSSRC_DIR_LIST in
module DBGSOURCE points to a singly Linked List of Source DIrector
Search List Header Blocks, Each Header Block contains a Module RS

Entry pointer (which may be zero) and points to 8 singly linked list of
Source Directory Search List Entries, Each such entry contains a direc-
tory name as a (ounted ASCI] string.

The List is searched by first searching all the Header Blocks for the
Module RST Entry pointer for the current module, i.e. the module from
which source Lines are to be displayed. I[f the desired module is not
found, the Header Block with the zero Module RST Entry pointer is used
instead. The found Header Block then points to the Linked list of
directory names to use when searching for the desired source file. |t
there is no Header Block with either the desired module pointer or the
zero module pointer, no Source Directory Search List Entries are used--
the tile name from the Declare Source File DST command is used as is.

The command SET SOURCE/MODULE=modname dirl,...,dirN is represented by a
Header Block with & pointer to the Module RST éntr¥ for module ''modname
and a pointer to a linked list of Entries, There is one Entry for each
of dirl, ..., dirN. The command SET SOURCE dirl,...,dirN is represented
by a Header Block with a zero Module RST Entry pointer and of course a
pointer to a Linked List of Entries for dirl, ..., dirN,
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SOURCE DIRECTORY SEARCH LIST HEADER BLOCK

The Source Directory Search List Header Block, as described on the
previous page, has the following format:

108888t Eoatelidaibonreserano

o SDSLSL_FLINK !
................................ chOersevedoosoorereocecoeneeanseoes
1 SDSLSL_LIST_PTR :
é¢rocssrrevossvannaw esseseocssesescasss [T T YT YT Y YT Y Y Y YLy cossaaasesd
2 SDSLSL_MODPTR !

fooecoccscscon= cSosesesesooeeeeee LI X I X XYL Yy Yy LYy .} eoesseccssaasd

? ??inter to a Source Directory Search List Header Block is declared as
ollows:

SDSL_PTR: REF SDSLSHEADER
Declare the fields of the Source Directory Search List Header Block. Also
declare the declaration macro.
1ELD SDSLSFLD_MEADER
SET

TN o e R Y EE S R RS N L N s e MRS RS WS ML AN Ens A Eme MBS ML A ams A aes A

SDSLSL _FLINK = E 0. L_ 1. ! Forward Link to next Header Block

SOSLSL_LIST PTR = [ 1, L_ ), ! Pointer to List of SDSL Entries

SOSLSL_MODPTR = [ 2, L_ ) ! Pointer to Module RST Entry of module
! to which search List applies; 1is
! zero if for all other modules

TES:

LITERAL , _
SOSLSK_HDR_SIZE = 3. ! Size of SDSL Meader Block in longwords

MACRO SDSLSHEADER = BLOCK(SDSLSK_HDR_SIZE) FIELD(SDSLSFLD_HEADER) X;
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SOURCE DIRECTORY SEAR(H LIST ENTRY

|

|

L

L}

! There is one Source Directory Search List Entry for each directory name
| specified on a SET SOURCE command, The ‘'directory name'’ may in fact

: contains 8 full file name, including extension and version number, but
' in most cases it is used onlg to override the directory name as given

! in the Declare Source File D37

: Directory Search List Entry:

1

command. This is the format of a Source

33222222 ; 2221111111111
210987654321098765463210

.- ----------- .------------------------.--------------------------.

0 SDSLSL_ENT_FLINK !

. --------------- .-----------‘-------------------’---------------’

SOSLSA_ENT_DIRNAME ' $8_ENT_DIRLEN !

bosssacnossasanaad

é (Directory name in Counted ASCII)

SDSL_ENT_PTR: REF SOSLSENTRY

Declare the fields of the Source Directory Search List Entry. Also declare
the declaration macro.

'
[
i
[
!
|
|
[
1
'
|
|
1
!
; A pointer to a Source Directory Search List Entry is declared like this:
|
|
1
'
i
|
F

IELD SDSLSFLD_ENTRY
SET

SDSLSL_ENT_FLINK = [ O, L_ ], ! Forward Llink to next SDSL Entry

SDSLSB_ENT_DIRLEN = [ 1, B0_ ).! Length in characters ot directory name

§2§LSA_ENT_DIRNAHE = [ 1, A1 ) ! First character of directory name
LITERAL

SOSLSK_ENT_SIZE = 1; ! Size of fixed portion of SDSL Entry
! in longwords

MACRO SDSLSENTRY = BLOCK(,LONG) FIELD(SDSLS$FLD_ENTRY) X;
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SOURCE FILE CONTROL BLOCK

LA L L AL L L L L L L P PP LT LY T +
: SFCBSL_FLINK :
v cncecocscnsocc e s e cccnc e s e s e crecrccarerrTac e T TeTe e e e +
: SFCBSL_BLINK !
L L e e L L L L L L e L L L L L L L L LY LT tocorsvcosoccsvacaas +
i Unused (MB7) . »  SFCBSB_KIND |

---------------------------------------------- toecscvmccncscccssd
i SFCBSW_RFACURLEN i SFCBSW_RFASPACING '

------------------------------ XX T T Y T Y T YT P P Y YT TR Y
' SFCBSL_RFATBLPTR '
¢emccccccasssrsrssensassn LA LA I L D LI T A I I P P L 2 L L D L g )
i SFCBSL_DSTPTR '

.................. ---------------------------------------------’
: SFCBSL_FABPTR :

................ - S e L 2 1 1 1 J - - -----------.---’
: SFCBSL_RABPTR ]

----------------------- XTI LT L= P YL Y TP ALY TP Y Y Y Y Y
: SFCBSL_NAMPTR :

............... - - -ad
: SFCBSL_XABDATPTR :

ceoccsvecececaan - oo ocoed
: SFCBSL_XABFHCPTR i !
: SFCBSL_NAMBUFFER ) :
: SFCBSL_CURRECNUN i :
: SFCBSL_CUR_RFAO !
' Unused i SFCBSW_CUR_RFA4 '
oo csrsssrsrcsrssssesccsscces coseseccsssssrcasacansersraeraannd
i SFCBSL_LBRINDEX i

The Source File Control Blocks (SF(CBs) keep track of all currently open
source files, This includes modules within source Libraries as well as
normal RMS files. Each such block contains all information needed to
read source records from the corresponQinf file, These blocks form a
circular doubly linked List, where variable DBGSSRC_SF(B_PTR in module
DBGSOURCE points to the first block on the List, The blocks are aluaKs
maintained in order so that the Most Recently Used SF(B is first on the
list and the Least Recently Used block is last, This ordering allows
DEBUG to close the Least Recent@{ Used source file when a file must be
closed in order to open a new file.

BGLIB.REG;1
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DEBUG always keeps a8 fixed number of Source File Control Blocks on the
tist. This number is given by variable DBGSSRC _MAX FILES in module

DBGSOURCE. It can be changed by the user with the SET MAX_SOURCE_FILES
command. This number Limits the number of source files which are open
at the same time., Such a limit is required to prevent DEBUG from usin
up too many of the Limited number of channels the user can have open a
any one time. Thus, when all SF(Bs are in use and a new source file
must be opened, the Least Recently Used file is closed and its SF(B is
reused for the new file,

SFCB_PTR: REF SFCB$BLOCK

Declare the fields of the Source File Control Block. Also declare the

]

V

)

i

i

i

i

i

;

g

; A pointer to a Source File Control Block is declared as follows:
]

'

'

g

; declaration macro.
4

1ELD SFCBSFLD_DEF =
SET

SFCBSL_FLINK =C0, L 1. ! Forward Link to next SF(B
SFCBSL _BLINK =[{1,L_ ] ! Backward Link to previous SF(CB
SFCBSB_KJND = { %. 80_ §. i The kind of source file this is
SFCBSW_RFASPACING=[ 3, wO_ ], ! The allocated Length of the RFA table
SFCBSW_RFACURLEN= [ 3, Wwi__ ], ! The used length of the RFA table
SFCBSL_RFATBLPTR= [ 4, L_"1], ! Pointer to Record File Address (RFA)
! . table for this source file
SFCBSL_DSTPTR =[5, L_ 1], ! Pointer to DST Declare Source File
! command for this source file
SFCBSL_FABPTR = [ 6, L_ 2, ! Pointer to the FAB for this file
SFCBSL_RABPTR =[ 7, L_ 1, ! Pointer to the RAB for this file
SFCBSL_NAMPTR  =[ 8, L_ 1. ! Pointer to the NAM block for this file
SFCBSL_XABDATPTR= [ 9, L_ 1, 5 Point:r tghghef§?8 Date and Time block
! or S e
SFCBSL_XABFHCPTR= [ 10, L_ ], ! Pointer to XAB File Header Character-
! istics block for this file
SFCBSL_NAMBUFFER= ([ 11, L_ ], ! Pointer to buffer for NAM block file
! name strings for this file )
SFCBSL_CURRECNUM= [ 12, L_ ], ! Record number at which the source file
! is currently positioned
SFCBSL_CUR_RFAO = [ 13, L_ ), ! RFA at which the source file is cur-
! rently positioned (first &4 bytes)
SFCBSW_CUR_RFA4 = [ 14, WwO_ ], ! RFA at which the source file is cur-
Vo rentgt positioned (last 2 bytes)
?EgBSL_LBRINDEX = [ 15, L_ ] ! Library file index used by librarian
LITERAL
SFCBSK_SIZE = 16, ! Size of SFCB in Longwords

MACRO SF(B$BLOCK = BLOCK(SFCBSK_SIZE] FIELD(SFCBSFLD_DEF) X;

; Declare the possible values of the SF(BSB_KIND field.

LITERAL , _ _
SFCBSK_NOTUSED = 1, ! This SFCB is not used (is available)



ooooor
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SFCBSK_RMSFILE
SFCBSK_LBRFILE

§:

SFCBSK_FILE_UNAVAIL

7
% Sep=~19 :59:57 VA
Sep

1 X=
1 =19 4 :43:00 52
f

! This SFCB is used for an RMS file
! This SFCB is used for a module within

3 source Library

| This SFCB is occupied by a file which

is presently not available
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SOURCE FILE 1D TABLE

The Source File ID Tavie is used durin? the decoding of the Source Line
Correlation DST Record to keep track of the File IDs used to reference
the current module's source files. The Source File ID Table consists of
a singly linked list of Source File 1D Table Entries, where each entry
gives a File ID, a pointer to the corresponding Declare Source File
command, (This command gives all needed information about the identity
and nature of the source file.), and the current source record number.
This table is used locally in routine DBGSSRC_TYPE_LNUM_SOURCE in

gogule DBGSOURCE. This is the format of each Source File ID Table

ntry:

tecccccccnccccsccnccccc e crcrecccccsssscnnannstscnecnecareeana +
0o ! SFITSL_FLINK ;
T S T T :
-2 S T :
S . R

A pointer to a Source File ID Table Entry is declared as follows:
SFIT_PTR: REF SFITSENTRY

Declare the tields of the Source File ID Table Entry. Also declare the
declaration macro.

1ELD SFITSFLD_DEF
SET

1
.
[}
.
1
.
]
.
t
.
|
.
|
.
!
.
1
.
'
.
'
.
t
.
|
.
I
.
|
.
[
.
|
.
|
.
|
N
'
1
.
|
.
|
.
|
N
1
N
|
.
|
.
'
N
]
.
1
.
{
.
J
.
|
.
|
N
[}
.
[}
.
J
.
]
N
[}
.

SFITSL_FLINK =(0,L_1J1, ! Forward Link to next SFIT entry
SFITSL_FILE ID =[ 1, L_J, ! File ID value for this source tile
SFITSL_DSTPTR =02, L_1J, ! Pointer to DST Declare Source File
! command for this source file
SFITSL_CURRECNUM = (3, L_] ! Current source record number for
! this source file
TES.
LITERAL _ _
SFITSK_SIZE = &; ! Size of SFIT entry in longwords

MACRO SFITSENTRY = BLOCK[SFITSK_SIZE]) FIELD(SFITSFLD_DEF) X;

- & A A& & B A & & & & & & = =
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0
1

1
;
;
i
g
|
|
i
i
i
;
i
i
i
i
i
i
;
i
;
i
i
i
;
;
;
i
i
i
;
i
i
i
i
i
;
i
i
i
f

LITERAL

MACRO

I4
12-Sep-1984 35:59:
15-Sep-1984 22:43:
SOURTCE FILE ADDRE

FILE RECORD

This is the format of each Record fFile Address Table entry:

33222222 g 2221111111111
109876564321098765432109876543210
tecccccccccsccccrrssresrasceccanssnne “orceccccccncscccnaccccascaaa +
: REATBLSL _RFAO :
teccccccccccccncncocccccccreccrcrcccccccrrcccacaacsssscenenesaana +
: RFATBLSW_RFA4 :
tesssssncwcccccscssasncccsccccacas +

The Record File Address Table correlates record numbers in a source
file with RFA's for that file. It is used during the TYPE command
and other commands that cause source Lines to be displayed, to

help Llocate the desired record more efficiently.

There is one RFA table for each open file. The table is allocated
during DBGSSRC_INIT and a pointer to the table is placed in the
Source File Control Block. The table consists of a fixed number
of entries (RFATBL_SIZE_ENTRIES, defined in DBGSOURCE).

For every N records in the file, there is one RFA entry. That is,
the first entry is the RFA for record 1, the next for record (1+N),
the next for record (1+42N), and so on. The spacin? N can be adjusted
dynamically and is kept in the Source File Control Block.

A pointer to an RFA table is declared as follows:

RFATBL_PTR : REF RFATBLSBLOCKVECTOR(RFATBL_SIZE_ENTRIES)

Declare the fields of an RFA table entry. Also declare the declaration macro.
IELD RFATBLSFLD_DEF
SET

REATBLSL_RFAO =[O0, L_1, ! Block number part ot RFA
§EgreLsu_nrA‘ =[ 4, wl] ' Byte offset part of RFA
RFATBLSK_SI2E = 6; ! Table entry size in bytes

RFATBLSBLOCKVECTOR(N) =
BLOCKVECTOR [N, RFATBLSK_SIZE, BYTE) FIELDC(RFATBLSFLD_DEF) I;

BGLIB.REQ;1
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STATIC ADODRESS TABLE D

The Static Address Table (SAT) consists of a two-level structure. There
is & Program Static Address Table which specifies what static addresses
(code addresses and static data addresses betong to what modules. This
table consists of a Linked List of SAT entries where each entry speci-
fies an address range and » goanter to the corresgonding Module RST
Entry. The List is ordered by start address so that low start addresses
come before higher start addresses. It should be noted that a given
address may be covered bz more than one SAT entry because different mod-
ules can have global PSECTs in common--Fortran COMMON blocks cause this
situation to arise. Given an address, the Program Static Address Table
can thus be searched to find the module that contains the address.

On a second level, there is a Module Static Address Table for each mod-
ule that is SET., This SAT is a linked List of exactly the same structure
as the Program SAT except that the RST pointer in the SAT entry points
to the RST entry of the symbol, not the module, containing the address
range. This List is also ordered by start address and a?aln more than
one symbol may contain the same address (due to Fortran EQU]VALENCEing
for example). [f two entries have the same start address, the entry
with the Larger end address is placed ftirst in the Module SAT; this is
cruciasl to the correct behavior of the DBGSSTA_SETCONTEXT routine where
routine addresses are compared to PC values from the VAX call stack.
The Module RST Entry contains a pointer (RSTSL_SAT_PTR) which points to
the first SAT entry on the module's SAT chain.

Note (R, Title)- for a future release of DEBUG, I intend to turn the
SAT chains into binary trees, instead of Linked lists. The reason for
this is _that for large programs, the SAT chains can grow quite long
(g.?. 1000 entries), and it becomes quite expensive to search this
tist [inearly.

The tree search algorithm will work something Like this: If the
desired address is greater than the address in the SATSL_END field
of the current node, follow the '‘right son’' pointer. If Tt is

less than the address in the SATSL_START field of the current node,
then follow the ''left son’' pointer. [f it is in the range, then

we have found the desired SAT entry and we are done.

During the transition to this new data structure, the same four
tields are beln? kept in the SAT entry in the same place (so that
the old code still works). The “'right son' field is overlaid with
the FLINK field, so that the tree search algorithm will

work on the old linked Lists (8 linear List is just an extremely
unbalanced tree, with no left branches). The left son'’ field wiil
occupy the fifth longword.

The individual Static Address Table entry has this format:
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o . SATSL_FLINK  (also SATSL_RIGHTSON) !
e :
g 1T “satsiewo :
34T CUSATSCRSTRTR :
o T T earse_ceetson :

oo rssssesccssenea cceocecavessreesresosseeew ceosececossessenseseee 4

A pointer to a Static Address Table entry is declared as follows:
SATPTR: REF SATSENTRY

Field definitions for the SAT entry.

B o T T T Ay i iV UV

1IELD SA;%;LD_DEF =
SATSL_FLINK =00, L_13, ! Forward Link to next SAT entry on the
! chain==zero terminate the chain.
SATSL_RIGHTSON = [ 0, L_ J. ! Link to right son in binary tree,
SATSL_START =01, L. 1. ! Start address of address range
SATSL_END = [ 2, L_ 1. ! End address of address range
SATSL_RSTPTR =[5, L_1, ! Pointer to RST entry of module or sym-
!  bol containing this address range
??ESL_LEFTSON = [ 6, L] ! Link to left son in binary tree.
LITERAL
SATSK_ENTSI2E = 5; ! Size of one SAT entry in longwords
MACRO

SATSENTRY = BLOCK[SATSK_ENTSIZE] FIELD(SATSFLD_DEF) X:
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VALUE DESCRIPTOR DEFINITIONS

Value Descriptors describe Langua ? values generated during the proces-
sing of Language expressions in D BUG commands like EVAL and DEPOSIT,
The Language-independent version of the Value Descriptor consists of
the Value and Primary Descriptor heador fields followed by a 3-lon word
VAX Standard Descri tor followed by the actual value described by

value Descriptor. It thus has the following format:

3322 ; 222 g 2221111111111

10987654321098765632109876543210
dossvsvsscacsscs doovsscacvccea sssdjocscsasccscaw Sabdboabtnaoadaeecoeeeee $

0 . $B_DHDR_LANG ! $B_DHDR_TYPE | DBGSU DHDR LENGTH '
docrnsacsvscncee deccacescncscans docccsccsnvancacnan tecccccccccses +

1 . $8_DHDR_KIND | $B_DHDR_FCODE : DBGSH _DHDR_FLAGS '
¢eccoscscnsccancas bocacccsssrasrssssfrscsnvsnsnrssssssssonsseccsssasse +

2 ' DBGSL DHDR JTYPEID '
toccacsnsscsssssacssscscascsccssescnssseTseTsseTesccTReeTae® L L L LT +

3 ' DBGSL DHDR _SYMIDO '
¢oacsssssvsocsscssvoasesnascevsacswnsssfossssrssocsnrocoassaseme LY LY LT YY)

A v $B_VALUE_SIGN_CODE (constant) : $8_VALUE _TOKENCODE (constant) |
e L L L L T Y P e e L Y Y P N L L T e Y T e Y +

p) +$B_VALUE _CLASS .SB VALUE_DTYPE | DBGSW_VALUE _LENGTH '
beccccncccnccrccrccccssccavennace btoccccccncancrcncccccacecscrcccns +

6 : DBGSL _VALUE _POINTER '
(DT AL LTI YT I I I IS L P L PP P P T P P DL L P PP L R L P Y Y L L YT +

7 ' Trird longword of VAX descr\ptor--usage depends on class. :
(AL A LI A I D LI I D LI S L P IS R A R R PP LR LR L L L Lt g +

8 ; DBGSA VALUE _ADDRESS 5
: 1t DBGSB_DHDR_TYPE contains DBGSK_VALUE_DESC, then i

: the actual value will be stored here, '

e A byte or word integer value is stored extended to '
: longword integer using sign- or zero-extension, as '

: appropriate. 5
Veeeeccececemccccceccescaseemeesceseeseeseseeseceeeseeeeaseanen- '

A pointer to a Value Descriptor is declared as follows:
VALPTR: REF DBGSVALDESC

Detine the fields of the Language-independent vValue Descriptor. Also
detine the declaration macro.

N e e o 4t At A - e e 4 e e o e d S M & M b S b m b M b M b sk e e e e s m sk m e s 2 ko s s s A— s s s g s e - -

F 1ELD DngVALUE FIELDS =
DBGSW_VALUE _TOKENCODE=[ 4, wO_ ), ' Value of TOKENSW_CODE for constants
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DBGSW_VALUE_SIGN_CODE=[ &, w1_ 1], ! Sign code (vValue of Unary =/¢

' TOKENSW_CODE) for constants

DBGSA_VALUE _VMSDESC = [ 5, A . ' Address of VAX/VMS descriptor
DBGSB_VALUE _CLASS = 5. 8Y_ ], ! DSCSB_CLASS sub-field
DBGSB_VALUE DTYPE = 5, 82_ ], ' DSCSB8_DTYPE sub=-field
DBGSW VALUE_LENGTH = 5. wO_ ). ! DSCSW_LENGTH sub-field
DBGSL_VALUE POINTER = 9. L ’ ' DSCSACPOINTER sub-tield
DBGSB_VALUE _SCALE = . 80_ ). ' DSCSB_SCALE sub-field
DBGSB_VALUEDIGITS = [ 7, 91_ . ! DSCSB_DIGITS sub_tield
DBGSV_VALUE_FL BINSCALE = (7,719, 1, 03, ! OSCSV_FL BINSCALE sub-field
DBGSL _VALUE _POS = 7. L_ . ! DSCSL_POS sub-field
DBGSA_VALUE _ADDRESS = [ 8, AT ), ' First byte of value
DBGSL_VALUE_VALUED =L 8, L ), ' First longword of value
DBG&L CVALUECVALUEY =([ 9, LD ) ! Second longword of value

TES

MACRO

i mimrememe =

DBGSVALDESC = BLOCK [,LONG] FIELO(DBGSDHDR_FIELDS, DBGSVALUE _FIELDS) ¥%;

Detine the “‘base size'' of a value descriptor in longwords. for the cases
where the value is actually stored in the descriptor, the total size
1stthe base size plus the number of Llongwords needed to hold the actual
value

L1TERAL
DBGSK _VALDESC_BASE_SIZE = 8;
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LITERAL
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OLD DEBUGGER DEFINITIONS

These definitions are used by old Debugger modules which also need to
use the new RST (and other) definitions,

! constants used to identify individual rst flags
rst$f_global = 1,

rst$f_nonzlength = 2,

rst$f _modset = 3;

]

. Get the srm type address from a dst with address calculation commands
! The type is following the name string

' 7 - size ot fixed portion of dst

! 1 = byte to hold count of name string

; dst(dstr_namel - contains count of characters in name string

i
|

add this distance to base address to get address of byte
containing the srm type

CAD_SRM_TYPEA(DST) =
( .DST ¢« 7 ¢« 1 ¢ ,DST(dstSb_name] ) X,

! Get the srm type from a dst with address calculation commands

CAD_SRM_TYPE (DST) =
( . (CAD_SRM_TYPEA(DST))<0,8,0>) 1%,

! Get the address of the calculation commands in a dst which contains
! them. They start one byte past the srm type.

CAD_COMMANDS (DST) =
( CAD_SRM_TYPEA(DST) ¢ 1 ) %;

RST_UNITS( bytes )
( ((bytes) ¢ Xupval=1)/Xupval )

! §

! DEBUG tells the RST module about ASCII

! strings b gass1ng a counted string pointer.
CS_POINTER = REF VECTORC1,BYTE :

! We will never print "stnDQLOOffset" when the
! ugper bound for ‘‘symbol'’ is 0 and when
! the offset is greater than RST_MAX_OFFSET

VAX=11 Bliss=32 v&.0-742
_$255%DUA28: [(DEBUG.SRCIDBGLIB.REQ; Y

Page

(

D -

-\
- )




I FE FETE IR YXE YRR KR I A W
oo-ooorOrOrOCONOOCOOO
VAW U AU UYL A
et 2 OOOQOOOOO
(V. SRt e lVels LVTe JV F JV ¥R,
[oleloleolelolelelalalalals)
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RSTSK_MAX_OF F SET = IX'100°;

9:57 VAX=11 Bliss=32 v&.0-742 Page
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2

Since scope definitions are recursive, we must
stack ROU INE BEGINS in the routine ADD_MODULE.

It is no coincidence that this stack Limit is the
same a3 the Limit on the length (in elements) of
Synbol pathnames.

LITERAL
MAX_SCOPE_DEPTH = dbg$k_max_pathname; ! Routines can be nested to a maximum depth,

ﬁ—‘
—=wn
~
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15=%ep=~1984 59:57
12-500-1984 SS 63:00
FIELD
; VALY FIELD SEY =
VALU NT PITR z E 0.0.%%.0 ]. ' Associated NT pointer,
TES. VALU_VACUE = 4£,0,32,0 ' The actual value,

te
' Declare an occurrence or REF to a VALUE_DESCRIPTOR
‘ vis the tfollowing macros.

LITERAL

VALU_DESC_SIZE

MACRO
VALU_DESCRIPTOR

8. ! Each one is 2 longwords long.

VAX=11 BLi
“$255$DUA2

BLOCKL VALU_DESC_SIZE, BYTE 1 FIELD( VALU_FIELD_SET ) ¥%;

35

=32 v4.0
(DEBUG. SRCJDBGLIB REQ:;1
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Array Bounds Descriptor

An array bounds Descriptor is used to pass around all needed
information about an array and its associated dimensions,
Like VALU_DESCRIPTORs, they are simply 2-longword blocks,
but this might change.

!esesc==|ongworde====

; address of array !

Such Descriptors must be accessed via the following
field names.

, ARRAY_BNDS_SET =

ARRAY _ADDRESS
e ARRAYZLENGTH

nan
~
o
-
o

.0 1, ! Beginning address of array,
.01 ! Size, in bytes, of array.

te
: Declare an occurrence or REF to an array bounds
! descriptor via the following macros.

LITERAL

ARRAY_BNDS_SIZE = 8; ! Each one is 2 longwords long.

MACRO

ARRAY_BNDS_DESC

p=1984 33:59:57 VAX=11 Bliss
p=1984 :43:00 _$2553DUA2

BLOCKL ARRAY_BNDS_SIZE, BYTE ] FIELD( ARRAY_BNDS_SET ) X;

0

3
0

2 V&.0-742
EBUG.SRCIDBGL IB.REQ; 1
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Now we bring in the GST definitions directly from STARLET.REQ.

The format of one of these concatenated GSD records is a single
leading byte containing the value 1, indicating that the record
is indeed a GSD record.

Each entr{ in the record has a fixed number of overhead
bytes followed by a symbol name that is a variable number of
b{tes. The entries we are interested in processing are the

obal symbol detinitions and entry point symbol and mask
efinitions. The other defined type, PSECT definition, is
noted only because it must be successfully passed over. The
tformat of each of these types is illustrated below:

Global symbol definition:

0 ! GSD type 1 !
1 ! data type ! ignored for now
2 ! flag ! bit 1 set means that this is
3 ! bytes ! a definition. ignore bit 0
4 ! psect index ! ignored.
5 Co T
! value 5 & bytes
9 oo
: symbol ! stock counted character
: name : string.

The entry point symbol and mask definition entry is identical to
the_ggobal symbol definition illustrated above, with the
addition of a two byte field for the procedure’'s register save
mask. This two byte field is Located after the symbol value
tield (which is an entry point address),

0 ! G6SD type 2 !

1 7---;;;;-;;;;---7 ignored for now
2 v flag ! not relevant for
3 ! bytes ! entry point def.
¢ ! psectindex ! ignored

p) : value é 4 bytes

B6GLIB.REQ;1
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9 ! register ! ignored,
10 ! save mask ! 2 bytes
1
symbol stock counted character

| |
| ]
; name ; string

The procedure definition with formal argument descriptions is
identical to the ''GSD type 2'' definition above with the addition
of fields that describe each formal argument.

Follouin? the symbol name there is one byte congaining the minimum
number of arguments allowed, and one byte containing the maximum
number of arguments.

These bytes are followed by a series of records of 2 = 257 bytes
that describe each of the formal arguments (the number of these
records is equal to the maximum number of arguments for the procedure.

0 ! GSD type 3 !
1 ! data type ! ignored for now
2 ! flag ! bit 1 set indicates that this is
3 ! bytes ! a definition. Bit 0 ignored.
4 ! psect index ! ignored
[} ]
S ; value ; & bytes
9 ! register ! ignored,
10 ! save mask ' 2 bytes
"
! symbol ! stock counted character
: name ; string
! min # of args ! 1 byte
! max # of args ! 1 byte

! tormal arg #1 !
! description !

| description !

Format of each formal argument description.
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0 ! arg val;;-;;I-? 1 byte
! remaining byte! 1 byte ( 0 - 255 )
! detailed !
! argument !
! description !

PSECT definition:

H W =2 O
-
—
»

g allocation ; & bytes

| t
! symbol ' stock counted character
: : string.

The format of GST records is defined as a BLOCK
(even though the records are variable sized)
with the following fields:

"FIELD
SE'GST_FIELD_SEI =
GST_ENTRY TYPE = E 0.0, 8,01, ! Ter of GST record.
GST_IS_DEFN = 2.1, 1,0 1, ! This flag implies whether o no
! the record is an entry definition,.
GST_VALUE =[ 5,0,32,0 1, ! The value of the global.
' (This won't work for PSECTs)
GST_P_NAME_CS =( 8,0, 8,01, ! Character count of psect name

The tollowing 2 pairs are qutuallg
exclusive, The first one is for (ST
records of type GST GLOBAL _DEFN, the
second is for GST_ERNTRY_DEFN or GST_PROC_DEFN.

GST_G_NAME_CS =1 9,0, 8,0 ], i The symbol name is a counted string,
A dotted reference to this field
picks up the count, an undotted

one addresses the counted string.

L}
.
[}
.
'
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]
.
J
.
'
.
|
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1
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GST_G_NAME_ADDR = [10,0, 8.0 3,

GST_E_NAME_CS = [11,0, 8,0 J,

GST_E_NAME_ADDR = (12,0, 8,0 J,

P_MAX_ARG

S
ST_P_REM_CNT

nan

e
—

-
o

-
oo

.
o
ol

-

GST_
GST_
TES;

e

LITERAL

1

!
;
i
;
i
;
:
i
i
;
i
i
'
;
:
;
i
;
1
i
i
|
|

‘MACRO

o % 0o

1?-8 p-1984 33:59:57 VAX=11 Bliss=32 v4.0-742
15-5ep=1984 ¢22:63:00 _$2558DUA28: (DEBUG.SRCIDBGLIB.REQ; 1

! The name sgring itself. An undotted
. reference is the address of the name,
: 8 dotted one is the 1st character.

The entry name is a counted string.

A dotted reference to this field
picks up the count, an undotted

one addresses the counted string.

The name str1ng itself. An undotted
reference is the address of the name,
d dotted one is the 1st character.
Maximum number of formal arguments.
Remaining byte count of argument
descriptor.

TR L TR L R T T T Y oy

You declare an occurrence or REF of a GST datum via:

GST_RECORD_SIZE = 43; ! Each GST record is at most 43 bytes long.

; GST_RECORD = BLOCKL GST_RECORD_SIZE, BYTE] FIELD( GST_FIELD_SET ) X;

LITERAL
GST_PSECT _OVERHEAD = 9
GST_GLOBAL _OVERHEAD =
GST_ENTRY_DVERHEAD = 1

GST_ARGDSC_OVERHEAD
GST MINMAX " OVERHEAD
GST RECORD™TYPE = 0,
GST_TYPE = 1;

0.

nun
L N )

‘e
! The GST record types are defined as:

'LITERAL
! ! GST types:

GST_LOWEST

i

i GST_PSECT_DEFN
! GST_GLOBAC DEFN
i
E

GST_ENTRY DEFN
GST_PROC_DEFN

GST_HIGHEST

W W=

Minimum number of bytes in psect def

Minimum number of bytes in a global entry
Minimum number of bytes in entry

. . bpoint symbol and mask definition
Minimum size of formal argument descriptor
: Size of min. and max. overhead in GST

Type of GST record

Record Type is GST

We don't support global PSECTs now.

P=-SECT record. L.

A global symbol detinition record.

An entry point definition,

A procedure with formal argument desc.

Highest one we support.
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p=1984 55:59:57 VAX
p-1984 22:43:00 .82
tee

' BLISS uses °"non-standard’' DST records to encode

' most of its Local symbol information. These records

\
' are Like most DST records except that the TYPE
! intformation is variable-sized.

- e
.

FIELD
€1 BLI_FIELD_SET =
8LZ_SIZE =( 0,0, 8,0 1], ! First byte is record size
! The next byte contains DSCSK_DTYPE_1, or we
! wouldn't be applying this structure to a given
! DST record.
BLZ_TYP_SIZ = [ 2,0, 8,01, ; Type igfg takes up this
!  many bytes.
BLZ_TYPE = 3,0, 8,01, ! Wwhich type of type Zero
! this corresponds to.
BLZ_ACCESS =( 4,0, 8,01, ! Access field.
! Sub fields of _ACCESS are offset from beginning
' of the BLZ record.
BLZ_ACCES_TYPE =[ 4,0, 2,0 ], ! Type of access,
BLI_ACCES_BASD = [ 4,2, 2,0 ). ! based or not,
BLI_ACCES_BREG = [ 4,4, 4,0 ], ! associated regist
BLZ_STRUCT =[ 5,0.3.0 1, ! Type of STRUCTURE
BLZI_REF = §5,7,1,0 1, ! Indicates whether
! eeer The following only work when BLZ_TYP_SIZ is 3.
BL2_VALUE =[ 6,0,32,0 1], ! DST VALUE tield.
BLZ_NAME _CS = (10,0, 8,0 ], ! The symbol name is a coun
! A dotted reference to thi
! picks up the count, an un
! one addresses the counted
BLZ_NAME_ADDR = (11,0, 8,0 ], ! The name sgrtng itself,
! reference is the address
! a dotted one is the 1st ¢
! The following fields are in the variable length part of the DST r
; They should o?ky be tgplled once the structure type has been dete
! or errors could result,
U_ALLOC_STRUC = 6, 0, 32, 0], ! no of units altoc (except
U_ALLOC _BVEC = (10, 0, 32, 0], t no of units alloc tor BLO
SN ZE BLock = (197 0. 8. O | SnTt Sire for BLOCK L IR
UNITZSIZECBVEC = [14. 0. 8. 0], i unit size tor BLOCKVECTOR
TES UNIT_SIZE_VEC = [10, 0, &, 0] ! unit size for VECTOR

‘e
! You declare a REF to a BLZ_DST datum via:

Bliss

-11 =32 v4.0-74
SS$DUAZ2B: [DE

2
BUG.SRCIDBGLIB.REQ;1

in bytes.

er.

reterence, )
symbol has REF attribute

ted string.

s field

dotted
string.

An undotted

of the name,

haracter.

ecord.
rmined

BLOCKVECTOR)
CKVECTOR
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LITERAL
BLI_REC_SIZ

5¢;
MACRO

! Each DST record is at most 54 bytes long.

BLZ_RECORD = BLOCKL BLZ_REC_SIZ, BYTE) FIELD( BLZ_FIELD_SET ) X

‘e
' The t;pe zero sub types,

' as defined in CP002%.MEM,

' must be within the following
; range.

LITERAL

! Type lero Sub-Types:
BLZ_LOWEST 1,

BLISS_Z_FORMAL
BLISS_Z_SYMBOL

BLZ_HIGHEST

1-
2-
2

! Lowest variable type we support.

! Description of a ROUTINE formal.
! A BLISS LOCAL symbol.

! Highest variable type we support.

12-529-198k 35;22;36 VAX =11 8Li

$2558DUA2

gs

=32 v4.0-742
(DEBUG.SRCIDBGL IB.REQ; 1
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Dummy descriptors

space, the

manager.

B Rl e e L T T T

e ) free storage an

in it. The address of thls.dummk

of the debug?er in referencing the
1

8
1§-sep-1980 325957

Whenever a type DSCSK_DTYPE_CAD item is being accessed by descriptor

we must build a dummy one in put the current address

descriptor is then used by the rest

item,

Each entry on the linked List is a 3 Longword vector

' pointer to next item on the lLinked list

H pointer

The global variable
item on the Llist,

Ca s e s um T

LITERAL

DLIS_ENTRY =
DLIS_LINK =
DLIS_POINTER =
DLIS_DESCSIZE=

to the dummy descriptor

' size in bytes of the dummy descriptor

DBGSGL _DLISHEAD if nonzero points to the first

NN OW

Sse v O

Size in longwords of entry on Llist

Pointer to next item on List

Pointer to dumm
Size in bytes o

descriptor
descriptor

VAX=11 Bliss
_$2553DUA28:

L . To be able to free up all this
ace, ems are kept on 2 linked list. At the end of command processing
this (ist is walked down and all the space is returned to the free storage

V4 .0=742 P
G.SRCIDBGLIB.REQ; !



6928 0 ! END OF DBGLIB.REDQ

Library Statistics

S Symbols -=--=---- Pages
fFile Total Loaded Percent Mapped
$255%0UA28: (DEBUG.OBJISTRUCDEF .L32;1 32 18 56 7

COMMAND QUALIFIERS
BLISS/LIBRARY=LIBS:0BGLIB.L32/LIST=LISS:DBGLIB.LIS SRCS:0BGLIB.REQ

Run Time: 00:48.9
Elapsed Time: 01:07.9
Lines/CPU Min: 8504

Lexemes/CPU=-Min: 21240
Memory Used: 298 pages
Library Precompilation (omplete

v

AX=11 BLi
$25580UA28

Processing
Time

00:00.1

s-32 v4.0-742
: (DEBUG.SRCIDBGLIB.REQ;!
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