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GENERAL DEBUGGER DODEFINITIONS

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

teé
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_, W0_, W1_, and so forth,
The actual definitions are in a separate REQUIRE file, but thg{ are
required for the LIBRARY compilation of the present REQUIRE file.
_IBRARY °L1B$:STRUCDEF.L32";

BLISS=32 LANGUAGE EXTENSIONS

mrtmcmsmwsmrmi@imrimim T T i mi eI I I i m I B I B I o m s s e wm gy s

L & X
Here we declare various minor extensions to the BLiss-32 langauge.
LITERAL
TRUE =1, ! Define TRUE and FALSE
FALSE = 0; !
‘o=
MACRO
REPEAT = #HILE 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 zeroed and the number of contiguous
longwords to be zeroed, respectively. ]

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

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

OR_OP (X) [] =
ORY,

MASK (X) [] =
1 % (31=x) OR_OP (XREMAINING) MASK (ZREMAINING)X,




—

K 1
OBGL IB.REQ;1 16~SEP-1984 16:48:55.38 Page 6

CHSSEQUENCE (N) =
VECTOR {CHSALLOCATION (N)]X,

CONSECUTIVE (x] = LITERAL X = XCOUNTX;
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ERROR REPORTING

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

$D0BG_ERROR ( "MODNAME \ROUTNAME number');

This signals 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 Bo1nt where the error was signalled can be eas\t{
determined by DEBUG developers. In addition, a number may be included
in the signal text to make the text unique when there is more than one
$DBG_ERROR invocation in the zame i1outine,

ACRO $DBG_ERROR (STRING) =
SIGNAL " (DBGS INTERR, 1, UPLIT BYTE (XASCIC STRING)
XIF XLENGTH BTR 1
XTHEN
. TREMAINING)
SE
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DEBUG QUTPUT MACROS

[}
'
! The follouing MACROs are used in several places in the debugger
; to do formatted ASCI] output (SFAD).

M

ACRO

: SFAD_STG_COUNT makes a counted byte string out of an ASCII string.
: This macro is useful to transform an FAD control string into the

! address of such a string, whose first byte contains the length of
! the string in bytes.

[ ]

[}

]

]

]

$FAQ_STG_COUNT (STRING) =

OPLIT BYTE (XCHARCOUNT (STRING), XASCII STRING)X,

! $SFAO_TT OUT constructs a call to FAD with a control string, and some
' arguments to the control string. This formatted string is then
; output to the output device.

$FAO_TT_OUT (CTL_STRING) =

DBGSFAQ OUT (SFAQD_STG_COUNT (CTL_STRING)
XIF XLERGTH GTR 1
YTHEN
YREMAINING
1

)%
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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.

L]
E
; These four Literals are used to index into the DBGSGB_RADIX byte vector.
L

1TERAL
DBGSB_RADIX_INPUT
DBGSB-RADIXOUTPUT
DBGSB”RADIX”OUTPUT_OVER

; Ascii character Literals
LITERAL
DBGSK_LCBIAS
DBGSKTAB
DBGSKSEMICOLON
DBGSK“CAR_RE TURN
DBGSK_LINE_FEED
DBGSK “NULL
DBGSKEX_POINT
DBGSK ~BL ANK
DBGSK “AMPERSAND
DBGSK AT _SIGN
DBGSK _SLASH
DBGSK “BACKSLASH
DBGSK _EQUAL
DBGSK ~COMMA
DBGSK DOT
DBGSK “COLON
DBGSK _UPARROW
DBGSK “QUOTE
DBGSK_LEFT _PARENTHES]S
OBGSK“RIGHT PARENTHES]
DBGSK_MULTIPLY
DBGSK “PLUS
DBGSK_MINUS
OBGSK_DIVIDE
DBGSK_DBLQUOTE

' Define unary operators too

DBGSK _UNARY_PLUS
DBGSK “UNARY _MINUS

N—O

N
.

Lower case bias
@ogtzontal tab

<wcr>
<Lf>

@9&[ character

nwuwnonn
. e

S =N OO

s N\

- *T 8 & & 8 % e 8 N

oo~

Pes o
- - - - - - - - - -

S

- - o -
> BN -
- & - - -

$K_SLASH,

LTI T L T I T T T I (O L I T [ I O T | I [ A T}
WO S AOWNES OO NNND — 2N O

e Em S - E s At AR At ety

* G¥* % % % & b s

S DNAN =2 OO

230,
231;

Object type literals. These values are used oy the ddress Exgression
Interpreter and the (ommand Language Interpreter to Jentity the objects
returned by the Address Expression Interyreter. Some of these values also
appear 1n certain descriptors including the Primary, Value, and Address
Expression descriptors.

[TERAL

| ual R
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DBGSK _MIN_DESCR_TYPE
DBGSK _L1TERAL
DBGSK_PRIMARY DESC
DBGSK _VALUE DESC
DBGSK _PERM DES(C
DBGSK_INSTRUCTION
DBGSK “NC_INSTRUCTION
DBGSK_NC “OTHER

DBGSK “OTAER

DBGSK _NOTYPE

OBGSK _EXTERNAL _DESC
DBGSK “VAX DESC™
DBGSK_V_VALUE _DESC
0BGSK _AED

DBGSK_MAX_DESCR_TYPE

} Define the Radix Literals.

LITERAL

DBGSK _DEFAULT
DBGSK_BINARY
DBGSK —OC TAL
DBGSK _DEC IMAL
DBGSK_HEX

"HHHNH
—t ek QO b

0
6;

3 Detine Pseudo=-Symbol codes.

LITERAL

! Token
[]

LITERAL

DBGSK_CURRENT _LOC
DBGSK_PREDE CESSOR
DBGSK_SUCCESSOR
DBGSK_LAST VALUE
DBGSK_INDJRECTION

type literals.

DBGSK_TOK_NULL
PBGSK_TOK” INVAL
DBGSK_TOK_L INE
DBGSK_TOK_LABEL
DBGSK_TOK B3
DBGSK_TOK_ 1D
DBGSK_TOK_ INT
DBGSK_TOK_DOY
DBGSK_TOK_REG
DBGSK_ TOK_QNAME
DBGSK_TOK_LOWEST

Huaonnnunwnwwnunwn

W LN PO RO RO AONINONONONUND
N =2O VNN WIN—-20D0O
TR RN SR Y ST YA SR T NS

D el el il il el il il il el el el s il

132;

D NONONIND

@rorOrON

DN = O
«* 9 o

[l

0,
1.
2.
3.
4,
3.
6,
7,
8,
9,
86

D

AR T e P AT P AR A g g g AP n g A g Ay g -

(RPN

PRI YR TR IR TR R TR Y
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Used in FROM clause of CASE

Literal value

Primary descriptor

Value descriptor

Permanent Symbol descriotor

Instruction

Named constant, instructicn type

Named constant not instruction

Lang ?e specific data type

Vir 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 corresponding 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

Current location
Previous location
Next location <(CR>
Last value '\

-
7YX

CURRENT_LOC;

An alternative meaning of ''."
is indirection

These are used by the Pathname Parser and scanners.

Null or EOL token
Invalid token
'YLINE' token
*ILABEL' token
'‘\' token

ID token
1nteger token

'!REGISTER' token
'INAME' token

$K_ TOK NULL,
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DBGSK_TOK_HIGHEST =DBGSK_TOK_QNAME ;

! Return state values for the Pathname Parser

1

LITERAL
DBGSK _PN = 0, ! Data reference or lexical reference
DBGSK_REG = 1, ; 1ster reference
DBGSK _L INE = 2, ' '! INE' reference
DBGSK _LABEL = 3; i 'YLABEL' reference

! Command verb literals. These are used by the Command Line Interpreter.

LITERAL

DBGSK _ALLOCATE VERB = 22, ! ALLOCATE

DBGSK"AT SIGN VERB = 1 i 3

DBGSK “ATTACH JERB =26, | ATTACH

0BGSK CALL _VERB = 2, i CALL

DBGSK_CANCEL VERB =3 ! CANCEL

DBGSK"DECLARE VERB =20, | DECLARE

OBGSK _DEF INE_VERB = 4 | DEFINE

0BGSK “DELETE "VERB = 32, | DELETE

OBGSK “DEPOSIT_VERB =5 i DEPOSIT

DBGSK DISPLAY VERB = 28, | DISPLAY

DRGSK_DUMP_VERB = 27, ! DUMP (Only for developer use)
OBGSK "EDI T VERB =33, | EDIT

DBGSK _EVALOATE VERB =6, ! EVALUATE

DBGSK _EXAMINE _VERB =7, ! EXAMINE

DBCSX EXIT VERB = 8 i EX]T

DBGSX “EX ; 7COOP_VERB =19, i EXITLOOP

DBGSK FOR_VERB™ = 25. | FOR

DBGSK "GO _VERB =9 i GO

0BGSK "HELP VERB = 1%, 1 HELP

DBGSK”IF _VERB =16, | If

DBGSK "REPEAT VERB =18, ! DO

DBGSK_SAVE_VERB = 31, ' SAVE

DBGSK “SCROCL_VERB = 29. i SCROLL

DBGSK “SEARCH_VERB = 15, i SEARCH

DBGSK "SELECT VERB = 30, | SELECT

0BGSK~SET_VERB =10, ! SET

DBGSK_SHOQ VERE = 11, ! SHOW

DBGSK“SPAWR VERB =21, | SPAWN

0BGSK_STEP VERB = 1%. i STEP

DBGSK_SYMBOL 1 ZE _VERB = 23, ' SYMBOLIZE

DBGSK“TYPE VERB™ =14, ! TYPE

DBGSK _UNDEF INE _VERB = 264, ! UNDEF INE

DBGSK_WHILE_VERB = 17, ! WHILE

OBGSK_FIRST_VERB = DBGSK_AT sxcn vena
0BGSK_LAST_VERB = DBGSK_EDTT_VERB

EVENTSK_SET_BREAK = 1, ! Also SET_BREAK in DBGNSET
EVENTSKZSET BREAK _EXC = 3, | Also SETCEXCEPTION BREAK in DBGNSET
EVENTSK SET TRACE™ =14, | Also SETZTRACE in DBGNSET
EVENTSK SET WATCH = 17, ! Also SET"WATCH in DBGNSET
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EVENTSK_SET_STEP =11, ! Also SET_STEP in DBGNSET

EVENTSK STEP =12, | Also DBGSK_STEP_VERB

EVENTSK_SHOW_BREAK = 1 ' Also SHOW_BREAK in DBGNSHOW

EVENTSK “SHOW TRACE =11, i Also SHOWZTRACE in DBGNSHOW

EVENTSK ZSHOW WATCH =14, i Also SHOW-WATCH in DBGNSHOW
EVENTSK_CANCEL_BREAK =2, ' Also CANCEL_BREAK in DBGNCANCL
EVENTSK_CANCEL_BREAK_EXC= &, i Also CANCELZEXCEPTION BREAK in DBGNCANCL
EVENTSK_CANCEL _TRACE =9 ! Also CANCEL_TRACE in BBGNCANCL
EVENTSKZCANCELZWATCH = 14; | Also CANCEL-WATCH in DBGNCANCL

! Value kind Literals, These values are rewurned as '‘value kinds'' by routines
! DBGSSTA_SYMVALUE and DBGSSTA_VALSPEC.

LITERAL
DBGSK_VAL _NOVALUE
DBGSK VAL -L 1 TERAL
DBGSK “VAL “ADDR
DBGSK “VAL “DESCR
DBGSK ~VAL “UNALLOC

Symbol is & type and has no value

Value is a literal

Value is an address .

Value is a descriptor pointer

Symbol was never allocated and
hence has no vatue

nunuwnmn
PNV =0O
L Y

: Debug specitic DTYPE codes which are used in DBGNEXMNE.
E These codes are TEMPORARY!

LITERAL

DBGSK_DTYPE_AD 56; ! ASCID string

+ Maximum number of digits in a packed decimal number,

L1TERAL
DBGSK_LARGEST_PACKED

31;

: PL/] specific data type codes. These are referenced in DBGPERMOP and in
; OBGEVALOP in calls to the PL/] RTL during type conversions and calculations.

LITERAL

e cd e A B I =

=2 v & & o
®sem & ®

; Debug Print (Control Code.
LITERAL
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DBGSK_PRTSET_LMARGIN =1, ! Set left margln for DBGSPRINT
OBGSK_PRTISET_RLMARGIN = g. ' Set relative left margin
DBGSK_PRTBRK_ON BLANKS = 3, ! Set break on blanks ¢ a?
DBGSK_PRTSET-CORTINUE = &, ! Set indentation leng or continuation
DBGSX_PRT_RESET = 5; ! Reset to default settings

igem
.
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' Input strxng et or definiti This definition is comgatable with the
. use of the DSCS PE. DSCSB_CL SS DSCSW_LENGTH, and DSCSA_POINTER macros.
LITERAL _
DBGSK_STG_DESC_SIZE = 12; ! Length of descriptor in bytes
MACRO

DBGSSTG_DESC = BLOCK (DBGSK_STG_DESC_SIZE, BYTE) X
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ADDRESS DESCRIPTORS

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

0 : DBGSL _ADDRESS_BYTE _ADDR 3
L T e P ap—— L3
; DBGSL_ADDRESS_BIT_OFFSET 3
L R R i P $

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

]
[}
]
]
'
]
]
L]
t
]
]
; oo ccccmeceecaccmcesesssscsssesaameseacsesememceemeaceeaaane R
]
\
]
]
]
t
]
]
[}
L]
]
{

; Define the fields in the Address Descriptor. Also define the declaration
' macro.
lewe

FIELD DBgEADDRESS DESC_FIELDS =

DBGSL _ADDRESS_BYTE ADDR = [ 0, L_ ], ! y e address

?ggiL ADDRESS_BIT_DFFSET = [ 1, L. ] ! Bit offset
LITERAL ,

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

DBGSADDRESS _DESC = BLOCKLDBGSK ADDRESS DESC SIZE
FIELD(DBGSABDRESS_ oEs I LDS

'eee
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ADDRESS EXPRESSION DESCRIPTORS

The Address Expression Descriptor is used to define an address expres-
sion., 1t has the following structure:

33222222 % 2221111111111
1 10987654321098765463210

098765¢32
LA L LT LT LT T T dooccnssscsscsann +
: {DBGSB_AED_S1GNATURE ! {DBGSB_AED_TYPE !
Ly T o Py Sy oosfjeocscnscvevseovceses %
: DBGSL_AED_VALUE :
L L Ly Dy e e L L L T T T T Y YTy creosssee L T Y ¥

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

o

Define the ftields in the Address Expression Descriptor. Also define the
! declaration macro.

]
FIELD DBG‘?ED_FIELDS =

SE

DBGSB_AED_TYPE = ([ 0, BO_ ), ! The type of the value field

DBGSB_AED_SIGNATURE = [0, B82_], ! Always contains a code DBGSK_AED
! saying this is an AED.

?EgSL_AED-VALUE =01, L] ! L-value or pointer to descriptor

LITERAL , _ .
DBGSK_AED_SIZE = 2; ! Size of descriptor in longwords

MACRO
DBGSAED = BLOCKLDBGSK_AED_SIZE] FIELD(DBGSAED_FIELDS) X:

. The tfollowing are the Legal values for the DBGSB_AED_TYPE field.

]

: DBGSK_PRIMARY_DESC ! The value tield 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 tield contains a PC value

: DBGSK_NOTYPE ; ‘ne value field contains an untyped

L-value
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L R R R kit et el ek X T X R A P ey

COMMAND EXECUTION TREES

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
command is parsed. The tree contains a verb node refresent1ng the command
(e.g., EXAMINE, DEPOSIT, etc.) as the header node. Linked to the verb node
are chains of adverb nodes and noun nodes. The noun node chain hanas

the OBJECT_PTR field and the adverb node chain hangs off the ADVER PTR
field. The exact structure of the tree depends on the command.

VERB NODES
tecccccccccccccaccccsssscnaa L T T L L T LT T L LT T ey amd
0 i 138 _ VERB COHPOSXTE'SB VERB_LITERAL:
............. chsssccacctcccenccccnccrrereccrn s fscacnennneeeneed
! DBGSL_VERB_ADVERB_PTR !
L L L e L L T T =g +
P4 ' DBGSL_VERB_OBJECT_PTR '
tocccaa T T e Y= iy PRI, +
FIELD
DBGSVERB_NODE _F IELDS =
SET
DBGSB_VERB_LITERAL = [0, 0, 8, 0], ! First Level verb
DBGSB_VERB_COMPOSITE = [0, 8, 8, 0] ! Second or third level verb
DBGSL_VERB_ADVERB_PTR = [1, 0, 35, 03, ! Pointer to adverb node
0BGSL_VERB_OBJECT_PTR = [2, 0, 32, 0] ! Pointer to object (noun node)
TES: .
LITERAL
DBGSX _VERB_NODE_SIZE =3 ! Length in longwords
MACRO

DBGSVERB_NODE = BLOCK [DBGSK_VERB_NODE_SIZE) FIELD (DBGSVERB_NODE_FIELDS) X;
ADVERB NODES

+
o i ADVERB LITERAL!

ELD
DBG$22¥ERB_NODE_FIELDS =

DBGSB_ADVERB_LITERAL = [0, O, g 0) ! Adverb id Lliteral
*  DBGSL _ADVERBVALUE = E1. 0, 32, 03. i value (integer)
DBGSL _ADVERB_L INK = (2, 0, 32, 0) ! Link to next adverb node
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TES;
LITERAL
DBGSK_ADVERB_NODE_SiZ2E = 3; ! Length in Longwords
MACRO
DBGSADVERB_NODE = BLOCK [DBGSK_ADVERB_NODE_SIZE] FIELD (DBGSADVERB_NODE_FIELDS) X;
.! NOUN NODES
i ¢ocsccascces ecesesssevsssssscscssanesas
: 0 i DBGSL_NOUN_VALUE - i
Co ; DBGSL _ADJECTIVE_PTR :
' ¢eecccccccces oee - Seessessescesassssssed
; 2 i o DBG!L-NOUN_L!NK i
b3 DBGSL _NOUN_VALUE?2 :
FIELD oagg¥oun,noos_erLos =
DBGSL _NOUN_VALUE =(0, L_J.,! Noun value
DBGSL_ADJELTIVE PTR = [ 1, L J.! Pointer to adjective (unused)
DBGSL _NOUN_L INK = [ 2, L_ ].! Pointer to next noun
DBGSL_NOUN_VALUE2Z =L 3, L_ J,! Additional Noun value
DBGSL_NOUN_VALUES = [ &, L_ ].' More Noun value (long nodes only)
?EgSL_NOUN_VALUEk = (5. L_J ! More Noun value (long nodes only)
LITERAL .
DBGSK _NOUN_NODE _SIZE = 4, ! 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;
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COMMAND INPUT STREAM
The Command Input Stream (CIS) is a linked list that the debugger

maintains to describe where it is currently taking input from.

The format of a Command Input Stream Descriptor is:

A.pginter to a command input stream descriptor block is declared
with:

CIS_PTR: REF CISSLINK

Detine the fields, the descriptor siz-, and the declaration macro.
JIELD CIS FIELDS =

SET

CIS$B8 INPUT TYPE

CISSW_LENGTR
CISSACINPUI_PTR

]

|

i

\

' 3322222222221 1111711111

; 1098765643210987654321098765643210
i bommcemmcecmaceen PO —— PO S ——ecccaa ceccana -t
0 1 Unused i $B_INPUT_TYPE ! CISSW_LENGTH !
| 4ecccecccccccccaieccccccccnnccccimtccccccccncrctaccccacccccccnaas +
I CISSA_INPUT_PTR :
! et ~mevecccccssccccnncancaant
L2 CISSA_NEXT_LINK !
! jecccccecccccccccccccccccna cocccccccconcccccccncsccrccncncccncaccnan +
IR SR CISSA_INIT_ADDR !
] tecccccnccccccaa teccccccccncncas ¢emccccccscnccccssnsssvcancccsasd
b4 i Unused i Flags i CISSW_INIT_LENGTH i
g 5 i CISSA_WHILE_CLAUSE _ i
L6 i____CISSL_FOR_UPPER_BOUND  or CISSL_REPEAT_COUNT ;
A CISSA_FOR_LOOP_VAR i
{8 ; CISSL_FOR_LOOP_INCR i
o9 ~ CISSL_SCREEN_OUTPUT B i
P ~ CISSL_SCREEN_SOURCE ;
g no CISSL_SCREEN_ERROR ;
g 12 ! CISSA_BUFLIST ;
! tecccccccccas e D e e et DL D LT D cecccsscccsae cee=
Pz ! CISSW_WHILE_LENGTH ;
:

%

¢

{ 2.8_1, ! Type of CIS Llink
- 3. ! Length of input buffer
. L_ ), ! Pointer to input buffer




M
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DBGLIB.REQ;1
CISSA_NEXT LINK = [ 8, L_J, ! Ptr to next cis Link
CISSACINITCADDR = [ 12, C_"3, i Ptr to start of input buffer
CISSW_INIT LENGTH = [ 16, W_ ! Allocated buffer size
CISSVCREM FLAG = [ 18, v=( Sg.s Is Link flagged for removal?
CISSV_WHICE FLAG = [ 18, vI(1)],! TRUE when condition is true
CISSV_SCREER_NOGO = [ 18, v_(2)]1,! Saved NOGO flag to turn off STEPs

' and GOs in CIS_SCREEN entries

CISSA_WHILE _CLAUSE =E 20, L_ ), ! Pointer to WHILE command
CISSL_REPEAY _COUNT = %4 L. ], ! Count for REPEAT looY
CISSL_FOR_UPPER BOUND=[24, C_"3,i uUpper bound for FOR loops
CISSA_FOR_LOOP_VAR =[ 28, L_"], ! Pointer to the FOR loop var name
CISSL_FORTLOOP_INCR=[ 32, L_], ! Increment for FOR Es
CISSL_SCREEN_OQTPUT=( 36, L J, | Reset value for DBGSG SCREEN_OUTPUT
CISSL_SCREEN_SOURCE=[ 40, L- ], ! Reset value for DBGSGL_SCREEN_SOURCE
CISSL_SCREENTERROR =[ 44, L_ ], ! Reset value for DBGSGL SCREEN_ERROR
CISSATBUFL]ST =( 48, L_ ), ! List of buffers to free in CIS_REMOVE
CISSW_WHILE_LENGTH =( 52, w_ )
TES:

LITERAL ,
CIS_ELEMENTS = 5¢4; ! CIS block size (bytes)

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

E The following are lLegal types for CIS Llinks.

LITERAL
DBGSK_CIS_MINIMUM = 0, ! Lowest tz? CIS
DBGSK_CIS_DBGSINPLT = 0, ! Type DBG NPUT
DBGSK _C1S_RAB = 1, ! Type R
DBGSK _C1S_INPBUF = 2, ' Type input bufter
DBGSK_CIS_ACBUF = 3, ! Type action buffer
DBGSK_CIS_REPEAT = 4, ! Type repeat buffer
DBGSK_CIS_WHILE = 5, ! 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_MAXIMUM = 8, ! H1ghest type CIS

! The definitions below should eventually be eliminated when all uses of

! them are converted to the DBGSK_ form.

LITERAL
CIS_DBGSINPUT = 0, ! Type DBGSINPUT
CIS_RAB = 1, : Type RAB
CIS_ INPBUF = %. ! Type input buffer
CIS”ACBUF = . ! Type action buffer
CIS_REPEAT = 4, ! Type repeat buffer
CIS_WHILE = 5, ! Type while buffer
CIS_IF = 6, ! Type if buffer
CIS_FOR = 7, ! Type for buffer
CIS_SCREEN = B8; ! Type for Screen Display
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; CONTROL
g Control flags are
i

overall flow of DEBUG execution,

of DEBUG.

ng!ERAL

0BGSV_CONTROL _TDBG
DBGSV_CONTROL _SDBG
DBGSV_CONTROL _KDBG
DBGSV_CONTROL _URUN

DBGSV_CONTROL _EXIT
DBGSV CONTROL “FAIL
DBGSV ™ CONTROL DONE
DBGSV_CONTROL “ALLOCATE

DBGSV_CONTROL_USER
DBGSV_CONTROL _STOP

DBGSV_CONTROL_TBIT
DBGSV_CONTROL_SCREEN
DBGSV_CONTROL_VERSION_&

sure that they

MACRO $ABORT ON_CONTROL_Y =
BEGIN

ENDX;

FLAGS

Lobal DEBUG status flags used to control the
They represent the major state

gAcno DBGSCONTROL _FLAGS = BITVECTOR(]YX;

. & & & .- % w %

-— -
- O WO ~~NOWMES LiINN—=0O

12;

Set
Set

N
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if this is a testable DEBUG
if this is SUPERDEBUG

Reserved for future deve.opment

Set if

Set
Set
Set
Set

Set
Set

Used gy DBGEVE

Set
Set

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

user program has been run to
stop DEBUG allocating memory
it DEBUG is about to EXIT
p¥ DEBUG internal errors
it user execution complete
if OK to allocate more memory
(e.g., SET MODULE/ALLOCATE)
it user program is runnin
by *Y,.DEBUG sequence to abort
rocess1na DEBUG command files
T and DBGSTART to
control AST/TBIT interactions.
it screen displays must be updated
because user program has run
it VMS 3B or 4.0 s running

We also define a macro SABORT_ON_CONTROL_Y. The purpose of this macro is
to allow premature termination of commands which can take a large amount
of time to complete but to allow the individual command routines to make
Lleave all DEBUGS internal data structures in a consistent
state. Execution of this macro witl have no effect if the Control-Y flag
is clear, but will SIGNAL back to DEBUG command Level if the flag is se




—
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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.
.e., symbols deftined with DEFINE <symbol> == <definition>)
The global variable DBGSGL_GLOBAL_DEFINE_PTR po.nts to this List.

For each command procedure that is active, there may also

be a define List that is local to the procedure. The variable
DBGSGL_LOCAL _DEFINE_PTR points to a doubly=linked List of header
biiocks6 Each header block points to a doubly=-linked Llist

of symbols.

Pictorially,

GLOBAL_DEFINE_PTR => | entry | <=> | entry | <=> ...

LOCAL_DEF INE_PTR => | header | <=> | header | <=> ...

v v

. entry . entry |
' '
Vv Vv

The format of a header block is:

3322222222221 111111111
109876543210987656432109876543210

{ocsssssas - e s s D e b o RSP T T TEPEORTE® e +

0 i DEFSA_NEXT_LINK :
1o DEFSA_PREV_L INK :
2 DEFSA_DEF INE_LIST :

d$ocssoccacss cosceew SOHBES GG S S G S5 dd® e cased

The format of an entry is:

© BB S B S M E AR S WS s AT A O GRS WR S G s Wme S me S WR O AR G T A W A Er e wm e anp amd e S ks g e MRS WP S RO NS AR ERS WS PG GRS EES NS A NS MRy a g s A e WD g En e ameERS UEy e Ens M. Em me g we

3322222222221 111 111111

P Y L Ll L R N R R R N Y N I L I T T N P PR TR W TR T LR TN
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109876563210987656321098765443210

0 i DEFSA_ENTRY NEXT -LINK '
----- L L T T T ¥ Y P ¥ ™ ------------------------------------‘

1 d DEFSA_ENTRY_PREV_LINK ;
jonccccscsscscscnasnesscnescscecoccacanesee e soscesssssesscacscsasasnswsd

2 DEFSA NAHE |
toncsssesssssesassssssasaw eosseseeaetTeceTAaGReG s escceseocseca LT YT Y TN ¢

3 DEFSA_VALUE !
LR Ty e Y T T T T T esesesccssjessecccsssancssssad

& | Unused i DEFSB_KIND |
bocncecnsssscssccssssrsesrecnanssessean eseceseeaes clfovcocasvoecscsnesa L 3

Deftine the fields of a DEFINE entry.
F IELD DEgéNE ENTRY_FJELDS =

Y e m s m it et A s P s s R YR S ER s EB s Em e s -

DEFSA_ENTRY_NEXT_LINK = £ 0, L_ 1, ! Forward Link
DEFSA_ENTRY_PREV_LINK = [ 4, L 1, ! Backward Link
DEF SA_NAME = {8, L_1, ! Points to a counted str1n?
! with the name being defined
DEFSA_VALUE €1, L1, ! Points to a descriptor or
! counted string with the
! "'value'' of the symbol.
DEF$B_KIND = [ 16, BO_ ] ' Contains a code for the 'kind'’
! of definition. The codes
! are defined below.
TES;
; Define the fields of a header block.
FIELD DE;éNE HEADER_F IELDS =
DEFSA_NEXT_LINK =00, L_1, ! forward Link
DEFSA_PREV_LINK =L 4, L_ 1], ! Backward Llink ]
DEFSA_DEFIRE_LIST =[08,L_) t Points to the linked Llist

of DEFINE entries,
TES;

; Detine the s'2e in bytes and in words of the above structures.

LITERAL
DBGSK_DEF INE_ENTRY_SI2E.B = 17,
DBGSX DEF INETENTRY™SIZE"W = §
DBGSK DEF INE_HEADER SIZE B = {2,
DBGSK DEF INE_HEADER™SIZE W = 3;

! Detine the codes that will be used for the possible kinds of
i symbol definitions,

WY g ¢ m ¢ g WP WS e S e G e e WSS S EE e am e G A S RS ARG MRS ERS NG EE s are ar, @ e
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LITERAL

DEFINE _LOWEST =1, ! Lowest value of DEFINE codes

DEF INE_ADDRESS =1,

DEF INE _COMMAND = 2,

DEF INE _PROCEDURE = 3,

DEFINE_STRING = &,

DEF INE_VAI 1IE =5, ]

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

NEF INE_KEY =7,

D-F INE_HIGHEST = 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)X,
DEF INESHEADER =
BLOCK [DBGSK_DEF INE_HEADER_SIZE_B, BYTE] FIELD (DEF INE_HEADER_FIELDS)X;

b TR ek b L L L U i gy R R QP e e R
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ERPOR STATUS C(CODES

[}

i

i

|

: Debugger status codes are defined in the MDL file DBGMES.MDL--new ones
! should therefore be entered in that file, AlL that is found here are
; definitions relating to components of status codes.
i

i

i

L

Define the possible values of the status severity field.

-

1TERAL . .
SYSSK_INFO = 3; ! Informational status severity

TN o s TP s o o S e W e e AR S e A S S RS M4 A Y S s e MRS ER e D s s s m G am s am S s We A .
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EVENT TABLE ENTRY

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

LT L L L L L b b b L L L LT sy +
0 ' EVENTSL_CMD_FLINK :
L L L T T T L L L L L T T T TPy +

1 ‘ EVENTSL _CMD_BLINK '
LTI T L Ll b L L L e L L L T T T T T T T iy pappm +

2 ' EVENTSL_EXC_FLINK '
L et e T T Y e L T L T e +

3 ' EVENTSL _EXC_BLINK :
L L L L R L Ll T T T T O R iy i, +

4 ' EVENTSL EXCEPTION '
doboccna deodtodobntonoccnvcocomncncecnjosnacnccnsnccacs domcncrccavcanccaa +

5 70 = 131211100 B_SUB_KIND : B_CMD_KIND i B_CMD_TYPE '
tetecccctetotototocncccanccavonctncale, sTatatatatetetatafatatatat

6 1B8_SAVED_SUB_XIND: = unused - DICIBIAI9IBITI6IS413:2:1:0!
0-----------------------------------4-¢-+-+-¢-+-+-¢-¢-¢-+-+-¢-¢-+

7 : EVENTSL_AFTER_COUNT '
AL DL LI DI I L DL DL L L A AL T L Y P T T Y Y Y Y T e +

8 EVENTSL _WHEN '
L L T Y Y Y Y P T T T T T I YT ¢

9 EVENTSL_DO '
drmrcorccsrcncscccsrcrcsconcacncccsrrrrrc e cec e e R Rt s ce T et aceaacceses +

0 a
.e § The remaining fields depend of the command type §
; D DD D R D T S D D D D D S D D D D D D D D R TR R W P P WD P WP P G D ED OB D B D G D S ;

% EVENTSV_SILEN
EVENTSV_THREA DED
2 CVENTSV_ONCE_ONLY
J EVENTSV_HAS DAL _DSCR
) EVENTSV_ROUTINE™

J EVENTSV_RET_AT_PC

(5] EVENTSV_DELETED

6) EVENTSY_OVRD_L INE
6) EVENTSV_STEP_LINE
6] EVENTSV OVRD OVER
6) EVENTSV SIEP OVER

P I BIal GBI Il B IGIIBINI I EI I ORI E I I 0 I § AP0 ER S T ) S0 e N e 0BRGP AR DGR R AP AR O GRS ARy DS MG ES P am R e st s MR g e Em s ar s MM Emd GBS ae e am

WV = N VMBS WLIN=O
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C D> OO~NOWNS

Event Table

6] EVENTSV_
6] EVENTSV®
6] EVENTSVC
6 EVENTSV
6 Evsnrsv
6 EVENTSV
6] EVENTSV_
g% EVENTSV®

~
o
et

: Define the fields of the Event Table Entr
! size of an Event Table Entry and define t

F 1ELD Evgg}SEVENT_DESCRIPTOR_FIELDS =

|
|
!
!
!
\
J
]
!
'
|
1
!
; A pointer to an
'
'
'
!
!
|
F

EVENTSA_EVENT_DESCRIPTOR =

EVENTSL_CMD_FLINK
EVENTSL_CMD_BL INK

EVENTSL _EXC_FLINK
EVENTSL_EXC_BLINK

EVENTSL_EXCEPTION
EVENTSB_CMD_TYPE
EVENTSB_CMD K IND
EVENTSB_SUB_KIND
EVENTS8_CMD_FLAGS
EVENTSV_SILENT
EVENTSV_THREADED
EVENTSV_ONCE_ONLY
EVENTSV_HAS_DAL_DSCR

EVENTSV_ROUT INE
EVENTSV_RET_AT_P(

EVENTSV_DELETED
EVENTSL_STEP_FLAGS
EVENTSV_OVRD_L INE

EVENTSV_STEP_L INE
EVENTSV_OVRD_OVER
EVENTSV_STEP_OVER
EVENTSV_OVRD_SOURCE

"nnhaui

[0.A_],
(o.L_J.
(1.0_1.
(2.L_].
[(3,._1.
4.0_1.
£5,80_J,
{5.81_],
[5.82_1].
(5.83_].
(s5.v3_(0)],
(5.v3_(1)],
[S.vS‘(i)J.
(5.v3-(H 3,
(5.v3_(4)]),
(5.v3-(5)],
(5.v3_(71,
(6.L_1,

6.v_{ 0)],
§.v-¢ 14
ev-( $)1°
6.v_( 4)],

uun (nCMnCMnC)
— et e e

he
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RD_SO
EP_SO
RDZNO
EPCNO
RD-NO
EPCNO
EP_BP
EP_TICK

l"\ - LVnNnUncCCc

EVENTSV_STEP_ LINE 0K
EVENTSV_BREAK_ADDRESS

Entry is declared as follows:
EVENTPTR: REF EVENTSEVENT_DESCRIPIOR

Also declare the maximum
declaration macro.

Event Descriptor address

Command queue foward Llink
Command queue backward Llink

Exception queue forward link
Exception queue backward Link

Exception code we expect to see

Command type
Command kind
Command sub-kind

Command flags

set if /SILENT qualifier set
set if this is threaded code
set for temporary event entry
set if there is an Event

Value Descriptor

set if ROUTINE EventPoint

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




—
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LITERAL

MACRO

EVENTSV_STEP_SOURC

EVENTSV_OVRD_NOSYS

EVENTSV_STEP_NOSYS

EVENTSV_OVRD_NOSIL

EVENTSV_STEP_NOSIL
3

T
EVENTSV_STEP_BPT
EVENTSV STEPTTICK
EVENTSV_STEP NOL INE
EVENTSV_BREAX_ADDRESS
EVENTSS_SAVED_SUB_
EVENTSL_AFTER_COUNT

EVENTSL_STEP_COUNT
EVENTSL_SSV_COUNT

E
1
1
€
t

—~—EXEBN

3
3
N
N

EVENTSL _WHEN
EVENTSL_USERS _P(

EVENTSL_DO
EVENTSL_USERS_FP

EVENTSL_PRIMARY
EVENTSL_OPCODE_LIST

EVENTSL _ADDRESS
EVENTSL_FP_RET_CNT

" n

EVENTSL_VALDESC
EVENT$8_OPCODE
EVENTSL_THREAD
EVENTSA_VMSDES(

EVENTSL_STEP_LO_PC
EVENTSL_STEP_HI_PC

EVENTSL_CALL_FRAME
TES:

EVENTSEVENT _DESCRIPTOR =

BLOCK [EVENTSK EVENT D

FIELD (EVENTSEVENT_DESCRIP

KIND=

EVENTSK_EVENT_DESCRIPTOR_SI12E

L Y
1 0 00
S S P~ P~

LI I
LY L T Xl
W =0 O ~NO W

L T S S

L] L]

LV I

ed b bbb
[

"f—.f- D € €<« CC<<T
[ W] W [ S Ry |
. e

*« & 9

(12,L_1,
(12.,80_)
(12,L_1,
(13.A_1.

13,L_1],
(14,001,

(15.L.)

= 16;

SCRIPTOR
f

1PT
TOR_FT

g g VP gt gt

St
EL

e b LMD

S % & &

4
DS

l€)
DS)

H
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flag set if step/source

Flag set if override step/nosystem
Flag set if step/nosystem

Flag set if override step/nosilent
Flag set if step/nosilent

Flag set it step over BPT active
Flag set if new step

Flag set if Line not found

Flag set if the prolog address is
used

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

WHEN expression pointer
User's PC for STEP/RETURN

DO command list pointer
User's FP for STEP/RETURN and
(BREAK ! TRACE]/RETURN skips

Primary pointer
Instruction opcode {list

Byte address

Address of a count which keeYs
track of RET for SSV return levels
Value descriptor pointer

Opcode byte

Thread

VMS Descriptor

Step Line Lo PC
Step Line hi PC

Pointer to Saved value from FP

Descriptor size in longwords
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: Macro to assign an increasing value to each member of a <name> list,

: starting with <constant>,

MACRO
ENUMERATE (CONSTANT, NAME) (] =
NAME = CONSTANT
L1F XNULL (XREMAINING)
g;HEN XEXITMACRO

l
. ENUMERATE (CONSTANT + 1,

; The following are the allowed values of

LITERAL
ENUMERATE (O,
EVENTSK -JYPE_BREAK,
EVENTSK_TYPE TRACE.
EVENTSK_TYPE_WATCH,
EVENTSK_TYPE_STEPS,
EVENTSK_TYPE_SKIPS,
EVENTSK_TYPE _IGNOR,
)EVENTSK TYPE_SSINT

5 The following are the allowed values of

LITERAL
ENUMERATE (0,
EVENTSK KIND_ACC,
EVENTSK_KIND_INS,
EVENTSK_KIND_EXC,
)EVENTQK KIND_SKP

Camsamsansans e

% The following are the allowed values of

LITERAL
ENUMERATE (0,
EVENTSK_ACC_READ,
EVENTSK-ACC WRIT,
EVENTSK ACC MDF Y|
EVENTSK_ACCTEXEC,
EVENTSKZACC RTRN,

EVENTSKTINS® CALL.
EVENTSK_INS_BRAN,
EVENTSK_INS_LINE,
EVENTSK_INS_EVRY,
EVENTSK_INS_USER,
EVENTSKZSKP_READ,
EVENTSK_SKP_WRIT,
EVENTSK_SKP_MDFY,

IREMAINING) X;

the EVENTSB_CMD_TYPE field.

Starting with 0..

Break

Trace

Watch

Steps

Skips

Ignored activating an event
System service Intercept Event

the EVENTSB_CMD_KIND field.

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

Skips

the EVENTSB_SUB_KIND field.

Starttng with O0...
Access Kea

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




DBGLIB.REQ;

EVENTSK_SKP_EXEC,
EVENTSK_SKP_RIRN,
EVENI‘K —EXCZEXC
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! Skipping Execute
! Sk1pp1ng Return
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EVENT TABLE ENTRY FOR [BREAK:TRACE]) C/RETURN] POINTS

This form ot the Event Table Entry is used for ordinary and /RETURN
breakpoints and tracepoints. It 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.

]
i
i
i
i
a
i
:
:
i
:
g
]
;
i tecccccccnccccccncnccccccnnccanase cecececsscacccccccccscancananaa *
Lo : EVENTSL_CMD_FLINK !
v e e m s o s s s n e c R S S N S S e e e S S e S A PP e e NG GG E G o aEnn®ee +
Lo : EVENTSL_CMD_BLINK !
L e +
o2 ; EVENTSL_EXC_FLINK !
! 4mcccccccccccccsrssccccccnccccaceccccccccan cccccccccccccccccccan +
L3 ; EVENTSL_EXC_BLINK !
M A L L DL L DD L DD L LD LD DI I I L I L D O DI DL L L L P L DL L P L Ly +
P s EVENTSL_EXCEPTION !
_ ~tecccctetmtototercccccccccanac temcecccncccccnn T e —— +
' 0§ 74 = 13121110! B_SUBKIND ! B_CMD_KIND ! B_CMOD_TYPE !
! tetecccctatoctototrcccnncncncnccstecnlntatatatatntatafeteletatatad
i 6 !B_SAVED_SUB_KIND' - unused - IDICIBIAIO!IBI?I61514!13!2!1!0!
' I T e e P T T T T T T Ty Sy pu e Y
{7 ; EVENTSL_AFTER_COUNT '
L et e e et +
{8 : EVENTSL_WHEN i
j 9 i EVENTSL_DO !
1 Yecccssssscssswsces LA DI AT I I I S I T LI I L L YT Ry e Yy +
{10 i EVENTSL _PRIMARY :
! bececsscscscsssscsscsssnssseccccncccsvssssesssca e rrecncancccacccsaee +
Eon i EVENTSL_ADDRESS . i
g 12 ; Unused ieveutsa_opcooe ;
AL B EVENTSA_VMSDESC 5
14 E
i : !
I T !
! L T T R T T T T T T I I T I T I T I ' ' " Y [
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EVENT TABLE ENTRY FOR TREADED CODE EVENT POINTS

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

1068388888880 8di i domresanano

doccancsscsacna LT YT - coesstosenesseeren ¢
o - EVENTSL_CMO_FLINK i !
1oy B EVENTSL_CMD_BLINK e
2 i EVENTS. _EXC_FLINK :
3 i - EVENTSL-E!E:EEINK i
& EVENTSL _EXCEPTION '
tebocccatatabatasd + cectecccccccaccanan +
S 170 - 131211i0% B_SUB_KIND ! B_CMD_KIND '@ B_CMD_TYPE |
tmtecccctetototetencrnermcanncnctaccnatafototatatatatetelatatatad
6 B_SAVED_SUB_KIND: - unused - 1CiBIAIDIBITI6I5N4:13121110!
temccccccncccccccccnccnnccccncscncccnatetedatotatatetmtototabatad
7 EVENTSL_AFTER_COUNT
8 EVENTSL_WHEN
9 EVENTSL_DO

-
o

-
~N

- b -
Vi M W

[}
!
!
..
]
i
]
a
|.
!
|
;
;
;
i
:
!
!
*
[}
:
i
;
i
i
i
i
i
i
i
i
i
i
i
;
;
i
i
i
:
i
i
i
i
.
]
i

-t
-
@ cccccancacs PpoofposPpondocdocfhoan
™m
<
™m
&
-
| ad
-~
!
>
=
<
-}
m
w
w
D DL T T AP Lok T Quuy-Sn
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EVENT TABLE ENTRY FOR /READ, /WRITE, /MODIFY AND WATCHPOINTS

This form 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.

]

i

i

i

i

i

i

i

E

|

i 3222222222211 11111111

; 10987654321098765432109876543210
i $omeecccccccccccccccccccccccaccssaanan coommaae ctcccccccccccrecnn +
L0 i EVENTSL_CMD_FLINK i
g L EVENTSL_CMD_BL INK ;
g 2} EVENTSL_EXC_FLINK :
§ 3 EVENTSL_EXC_BLINK ;
A EVENTSL_EXCEPTION !
' tobmcncajastatatetoncoccncccaccee trcccnccccsaccaca decncccccccnncce +
tS 474 = 131211100 B_SUB_KIND i B_CMD_KIND ! B_CMD_TYPE !
! tetecccctetntototcccccncnccccanntnnnantatatatetotatalatelatatatay
' 6 {B_SAVED_SUB_KIND: - unused - 'CIBIA'D!IBIT!I6:6!4:31211:0!
! LT T LT L L T T P S ST T ToF o7 Toy iy iy iy iy i puip
L7 i EVENTSL_AFTER_COUNT i
g L EVENTSL _WHEN :
g v i EVENTSL_DO :
g 10 EVENTSL_PRIMARY !
! S T L +
L n i EVENTSL_ADDRESS i
g 12 EVENTSL_VALDESC !
. BEEESmE i T D D @ D D D D D W S S D D S +
b3 EVENTSA_VMSDESC g
P14 E
' ! \
' 15 :
! L L T e S gy LT T T LY 3T P YT Y Y Y Y T ¥ YT PN ¢
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EVENT TABLE ENTRY FOR /CALL, /BRANCH, /INSTRUCTION

This form of Event Table Entry is used for the SET BREAK and SET
TRACE commands when the /CALL /BRANCH, or /INSTRUCTION qualifier
is present. It 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 a certain class is encountered.

332222 g 2 g 22 8 111 l 111111

]

'

i

;

i

;

i

;

;

a

]

[}

g 1098765432109876546432109876543210
i $memeccccccccecesccnccccmcccccncncccmccacccamaenccascnnnanaaaaan +
L0 ; EVENTSL cno FLINK i
g L EVENTSL_CMD_BL INK ;
§ 2 ; EVENTSL_EXC_FLINK :
g 3 : __EVENTSL_EXC_BLINK ;
b4 “TEVENTSL EXCEPTION :
' L e T = O ¢ecccccccccnnncns +
L § 7% = 131211:0! B_SUB_KIND : B_CMD_KIND | B_CMD_TYPE !
1 +-0-----4-0-0-¢-+---------------+-----4-3-0-4-4-¢-+-¥-+-¥-+-+-+-+
{ 6 'B_SAVED_SUB_KIND' - unused - ‘CIBIAI9IB!IT!6:51413:211!0!
{ e et e O Y L L L L LT oy ey
P EVENTSL_AF TER_COUNT i
! L et L L T T e
L8 ; EVENTSL_WHEN :
g 9 i EVENTSL_DO i
g 10 ! _EVENTSL opcooe _LIST i
! S e e
Lo i EVENTSL_ADDRESS :
g 12 i Unused .EVENTSB _OPCODE i
g 13 EVENTSL_STEP_LO_PC :
g % EVENTSL_STEP_HI_PC :
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1
|
1
|
|
|
|
|
\
|
|
1
[
!
|
[
1
]
|
!
!
|
|
1
1
.
[}
L]
]
.
i
.
$
]
.
]
.
1
.
|
]
]
.
1
L]
]
]
]
]
]
1
|

O 0 N 00 v W NV = O

-t @ e e el D -
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EVENT TABLE ENTRY FOR STEP

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

332222 g 2 g g ? s 1111111111
98765432109876543210

10987654 1
DL A Sl snessoass sssasess scssccscecsscrcacsrnecsccseccaee +
: EVENTSL_CMD_FLINK :
................ -l cccoccscccracccccvananns}
: EVENTSL_CMD_BL INK :
------------ -—ae e 2 D T DL T Y P Y R Y P R R )
: EVENTSL_EXC_FLINK !
............. - B g — Y
i EVENTSL_EXC_BLINK :
........ LT LT LT 2 L 2 Y 1 1 1% eossseeconccecoeceeaeasaans $
: EVENTSL_EXCEPTION :
T L LY T X T X T TP P it SR teccmccccsveccan +
170 - 1312!110! B_SUB_KIND ! B_CMD_KIND ! B_CMD_TYPE '
tebecccntntotntntan + tefctatotatatelatatatatatat
'B_SAVED_SUB_KIND! - unused = 1CIBIAI9!IBI716:51413,211.0!
temcccacscccccccna - o= tetotedmtotototatatatbatatat
i EVENTSL_STEP_COUNT :
LA L L L L L LU DL L 1 1 ¥ 1 1 ¥ % 1 Y3 L L LD L L L T LT Ty X T Ty Yy +
: EVENTSL_USERS_PC !
- R D R D D D P D S T S R R R D R D D D D R D R S A D D G G D A G W U S 5 b D D G R R R s +
i EVENTSL_USERS_FP !
Ll L L L D 1 Y X 1 Y T 1 % ¥ ¥ 3 L L L T T ¥ ¥ 4 ¥ X % Yy T L +
i EVENTSL_OPCODE_LIST !
- o T D D TP - - - +
: EVENTSL_ADDRESS !
------- crncrrccceccnnrcnrsr et e csrrececccccnccscslcececccccanaen=}
i Unused 'EVENT$B_OPCODE !
----------------------------------------------- doemmccccncccccan}
! EVENTSL_STEP_LO_PC :
............................................................... +
: EVENTSL_STEP_HI_PC !
LT Y= +
: EVENTSL_CALL_FRAME !
e T ey g +
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EVENT STEPPING DESCRIPTOR
This structure defines the current step type(s).

33222222 g 222111111111

111
1098765643210 9 87654321098765¢6¢3210

!

|

'

|

\

|

1

+

' decccnsssssssssnasssscsrtrrenececcecaae tebtedejatstscnccncccccnco== +
' 0 :XXXXXXXXXXXXXXXXX!XXXXXXXXXXXXXXXXXXX.‘1223:#:3: * 1
! L T N L e L L T T TP Y Ny +
: i EVENTSL_STEPPING 0P LIST :
|

! * (Q) EVENTSB_STEPPING_KIND

: 8 : (O] EVENTSV_STEPPING_L INE

! LK (0] EVENTSV_STEPPING_OVER

' $ : [0) EVENTSV_STEPPING_SOURCE

' X [0) EVENTS/_STEPPING_NOSYSTEM

! ~oe (0] EVENTSV_STEPPING_NOSILENT

|

: A pointer to an Step Descriptor Entry is declared as follows:

: STEPPINGPTR: REF EVENTSSTEPPING_DESCRIPTOR

]

! Detine the fields of the Step Descriptor Entrl Also declare the maximum
5 size ot an Step Descriptor Entry and define the declaration macro.
FIELD EVE?TSSTEPP!NG DESC_FIELDS =

EVENTSA_STEPPING_DESCRIPTOR =  [0,A_) ! Event Descriptor address
EVENTSB_STEPPING_KIND = (0,80 j. ! Step kind (as EVENTSB_SUB_KIND)
EVENTSV_STEPPING_LINE = [0,v_T8)), ! Stepping /LINE
EVENTSV_STEPPING_OVER = (0.v_(9)) ! Stepping /OVER
EVENTSV STEPPING_SOURCE = 0.v_(10)], | Stepping /SOURCE
EVENTSV_STEPPING_NOSYSTEM = [0,v_(11)], ! Stepping /NOSYSTEM
EVENTSV_STEPPING_NOSILENT = (0,v_(12)1, ! Ste E\hg /NOSILENT
%zENTSL STEPPING_OP_LIST = 01.._] ! /CA BRANCH, etc.
LITERAL o
EVENTSK_STEPPING_DESC_SIZE = 2; ! Descriptor size in lLongwords
MACRO

EVENTSSTEPPING DESCRIPTOR =
BLOCK [EVERTSK STEPPING DESC SIZE)
FIELD (EVENTSSTEPPING_DESC_FYELDS) X;

P . L g F
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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. Tunis descriptor points to the text

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

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

10587E88888805783i 100876503210
R EVENTILpD.LIST LI T ?
. EVENTIL 9D, L15T SLINE T ?
2 e o st cow
S S EVENTSL DO, LISTPOINT oo ;

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

|
.
\
.
L}
.
1
.
\
.
|
.
[}
.
[
.
t
.
|
.
|
.
|
.
|
.
|
.
|
.
|
.
|
.
\
.
1
.
\
.
|
.
|
.
!
.
|
.
L}
.
1
.
3
.
[}
-
L}
.
[}
.

5 Detine the fields of the Event DO List Descriptor. Also declare the
: descriptor size and define the declaration macro.

FIELD §g$NTSDO_LIST_DESCRIPTOR_FIELDS =
EVENTSA_DO_LIST DESCRIPTOR = [0,A_],! DO List Descriptor address

EVENTSL_DO_LIST_FLINK
EVENTSL DO _LIST BLINK

EVENTSL_DO_LIST_COUNT
EVENTSL_DO_LIST_POINT = [3,L.] ! DO list pointer

(0,L_), ! DO queue forward
., ! and backward Links

(2.L_], ! DO reference count

LITERAL
EVENTSK_DO_LIST_DESCRIPTOR_SI2E = 4; ! Descriptor size (longwords)

MACRO
EVENTSDO _LIST DESCRIPTOR =

8LOCR [EVENTSK DO_LIST DESCRIPTY

FIELD (EVENTSDD_LTST_DESCRIPTOR

o |

N e e ¢ ¢ o ot e B S s e s m e s s 4 AR s o= S e s e s S s s s bk h e § 8 gy
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EVENT WHEN 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
Descr1ftor 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:

33222222 § 2221111111111
10987654321098765432109876543210
LT N e b LT T T A A . +
0o ! EVENTSL_WHEN_FLINK !
temccccccccccccccccccctcncccrccccen s e rctcccccnencesecncaacasane +
1o EVENTSL_WHEN_BLINK !
............................................................... +
2 ! EVENTSL_WHEN_COUNT :
(AL L LD LTI LI LD DL LD 2T e T Y YT +
3 EVENTSL_WHEN_POINT :
............................................................... +

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 EVE?}SUHfN_DESCRIPTOR_FIELDS =

L}
;
i
i
i
i
i
i
i
i
i
;
i
i
i
:
i
i
i
;
i
i
i
;
i
;
a
i
i
i
]
i
i
i
f

EVENTSA_WHEN_DESCRIPTOR = [0,A_], ! WHEN Descriptor address
EVENTSL_WHEN_FLINK = [0,L_], ! WHEN queue forward Link
EVENTSL _WHEN_BL INK = [1,L7), ! WHEN queue backward Llink
EVENTSL_WHEN_COUNT = (2.L_]. ! WHEN reference count
$VENTSL-HHEN_POINT = [3,L_]) ! WHEN Llist pointer
LITERAL
EVENTSK_WHEN_DESCRIPTOR_SIZE = 4; ! Descriptor size (longwords)
MACRO

EVENTSWHEN_DESCRIPTOR =
BLOCK CEVENTSK WHEN DE

CRIPTOR_S1I
FIELD (EVENTSWREN_DESCRI] FTE

SCRI ZE]
RIPTOR_FTELDS) X;

o

e s R I T T Sy SR

Fimcmem




-
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: EVENT PAGE DESCRIPTOR

i

i

' An Event Page Descriptor is created for each page which is write-

! Brotected to watch-point one or more variables on that page. Event
! >age Descriptors are Linked toaether on a doubly linked List which
! is pointed to by variable XXXXXX, This is the ¥ormat of an Event

; Page Descriptor:

i

! 332222 g 2 i % 221111111111

E 10987654 10987656432109876543210

f L L L L L L T e L Lt L T LT Tepupupupspp sy +

; o EVENTSL _PAGE _FLINK :

! tercccccsccccr e s ccnrccccccrcacaccccccna- —ceeser —acerrereasaeaases +

! 1 : EVENTSL _PACT _BLINK g

! Ll D bl D e b DL DL L LS L EES E PE Ee E  LD L +

; 2 EVENTSL _PAGE _ADDRESS :

! tomoceccccccsccsw dommccssccccccna $rccccccncccassssccncnsarrrarnane +

; b I Unused PAGE _PROTECTION! EVENTSW_PAGE _REF _COUNT :

! teccmccnccrcsnnen teccccccccncccna tececccccncrcereccncnnccccccncana +

-?

; A pointer to an Event Page Descriptor is declared as follows:

§ PAGEDESC: REF EVENTSPAGE_DESCRIPTOR

i

E

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

f

1ELD EVE?}SPAGE_DESCR]PIOR_PIELDS =

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
EVENTSWPAGE REF_COUNT = [3.wW0_J.i Page referecne count
%ggntt&_PAGE_PROTECIION = [3.82_) ! Page old protection
LITERAL , ,
EVENTSK_PAGE _DESCRIPTOR_SIZE = 4&; ! Descriptor size (longwords)
MACRO
EVENTSPAGE _DESCRIPTOR =
BLOCK TEVENTSK_PAGE DESCRIPTOR_SIZE]
FIELD (EVENTSPRGE _DESCRIPTOR_FTIELDS) X;
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FREE MEMORY MANAGEMENT

The Free Memor Hana?er manages the Debugger's free memory pool. Its
routines are thus called throughout the Debugger to allocate and de-
allocate memory blocks ueed tor RST entries, Static Address Table en-
tries, and numerous ot'.er kinds of descriptors and records. The Free
Memory Manager has two kinds of blocks in its memory pool: free blocks
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

109876543210987654321098765¢3210
beccccecssscanana AR AR L L LI L L A LI I T T Y L L P e Ty ) +

0 : SENT PiT FMEMSYV_LENGTH '
temcncccncccnn e Ll D b L T T TP, +

1 FMEMSL_FLINK :
LD DL D e L L L DL L L L L il T L T +

2 FMEMSL _BL INK !
LD L L el T R L YT TP PR +
3 s
h § Unused §
. ; ............................................................... ;
.o FMEMSL_PREVLEN :
AL T I D DL LT T2 LT L o L T R L +

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

A tree block has its length (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 enaty. The address of the
free-List List head is always stored in the OWN variable DBGSFREE_LIST.

S s S NS MR M RGN aE® RO G MR N GRS GO DS GRS R W DS END NS AR AR IR SRS UP G AP O DG USRS R R e R RS M e SR e e R R A Sl S e e S GG R ey e

M s i m i mi® i@ mtmamemrs mamam - -
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FORMAT OF AN ALLOCATED MEMORY BLOCK

The format of an allocated block is as follows:

3322222222221 111111111

10987654321098765432109876543210
decccccccccccca- dodedenncccnrcncncscscnea cTssecscscccsccccsscrnnene +

0 ' SENT PT FMEMSYV_LENGTH '
evccccncsscsacs totmbemnccnccccccncccccnccccrrrrrecccscessccanase +

5 FMEMSA_ALLOCBLK 3

§ Allocated Memory Area §
tmmmmmcmmeceeccessseeessesesecsessmemsasssescmccmemcememmemanan .

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

FMEMSYV_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

|
[
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
f

FMEMSV_LENGTH = ([ 0, v_(0,22) 1,! The length of the block in longwords
FMEMSV_THISALLOC= E 0, v_(Zg) a.! Set to TRUE if this block is allocated
FMEMSY_PREVALLOC= ( 0, v_(23) ],! Set to TRUE if the previous block is
! allocated (block at smaller addr)
FMEMSB_SENTINEL = [ 0, B3_ 1], ! Sentinel value-~always FMEMSK_SENTINEL
FMEMSL _FLINK = E 1. L_ 0. ! Forward Link on free List
FMEMSL _BL INK = (2, L_] ! Backward Link on free List
FMEMSL_PREVLEN = [ -1, [.°3, i Length of this free block relative to
! the start of the next block
FREMSA_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 location
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; Declare the sentinel value and the declaration macro.

LITERAL ,
FMEMSK _SENTINEL = X¥x'B2°; i Magic sentinel value--used for error
! checking only

MACRO
FMEMSBLOCK = BLOCKL,LONG] FIELD(FMEMSFLD_DEF) ¥%;

P et Bt Em i et -
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OVERALL STRUCTURE OF MEMORY POOL

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

Here longword 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.

]

'

i

|

|

i

]

| 3322222222221 111111111

; 109876564321098765432109876543210
E LA LI T L L D T L T T T R P, -
; 0 i Forward Link to next memory pool area '
T deccccccccccccsncsccccsccsccccsascassessans eesscececeaa esecsescaanw LI XY XY
‘ 1 " Size in bytes of this memory pool area '
! L T tetojencccnccncncnnccnccccccncccecccncsssercssacan ¢
! 2 ' SENT A H 4 :
! teccccscnccccccna detetemnnncccaccccnccccccccan ceseecsas cescescsscsas +
! 3 : FMEMSL _FLINK :
] teccccccccccccccrcrcnscnascc sttt ccccccccccccncrccccccccacsccnn +
' 4 : FMEMSL _BLINK '
! temceccccccnccccccrcrccrccccrccncciaccccccccccccsccacccerrecresen. +
! 5 ' 4 '
! teccccncacessnss totmteccccceccncccsccacncacnccccccccnnanccccnane .
! 6 ' SENT 11:00 FMEMSV_LENGTH '
! tecccncncccnccnan tmtedecccccnccccccccnccrcccccccncnncsrrrescnncnn +
! 7 ' FMEMSL _FLINK H
! LA L DL DL L L D T Y T T T [ ]
! 8 H FMEMSL _BL INK '
' teccccccnccccccsencnccrcrsccccncicccccccccccccscsccenmaccaccren +
! 9 : '
! ' '
oL, :
L :
E E Free memory available for allocation 5
Pt ;
i ; :
ity E
! ' '
i S +
', H FMEMSL _PREVLEN '
( trmcmncscscaccnnns L L e e +
.. ' SENT 0 1 '
! tosnovccccccccne L LD L Y Y Y L L LT +
[]

i

i

H

[

i

i

i

'

[

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

[ R R TS
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is never coalesced with any other free block==the code thus never has

to worry about a completely empty free List. The very last lLongword

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 flags (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:

3322222222221 111111111
1098765643210987656432109876563210
L L L bt LT T A A +
0 ' fForward Link to next memory pool area i
- S o - - - o oo oo o o o T e b T . D D D D S W .
1 ' Size in bytes of this memory pool area |
tecccncccccccana tmbetecncccnsrersrrseecrerssccccacacatnttcrmaacan +
P4 : SENT ' H FMEMSY_LENGTH |
T T totedencccvcncccccccccccccesccccccccccaccccanaass +
3 FMEMSL_FLINK
4 FMEMSL _BL INK
5

Free memory available for allocation

FMEMSL_PREVLEN .

--------------- tetetecocccncnncnccrrrrssnsscsscncaccsnacacecsanad
.o : SENT 01 1 "

dossvocssasssssssds b bonssssssvnconccnconcoenrrnreressrsressecoceaes e ¢+

& > == ‘ LR TR R EL LY PR EL T SR PP
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TEMPORARY MEMORY BLOCKS

“Temgorary” 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 expl1c1tlz released to the memory pool, fnstead one routine is
called (DBGSREL_TEMPMEM) which automatically releases all ‘‘temporary'’
blocks accumulafted since the Last such call. Temporary blocks have
the following format:

111111
098765432109876563210

0987654632
docccvssssccnncs doboteccccncccsanacscscccncscrscccncnssnrerecccna +
o ! SENT AR K FMEMSY_LENGTH '
¢omcccccccncacas e T T b PRI S +
1 ' Forua:d‘link to next temporary memory block '
deccccccccscan e o T T Ty +
2 ' TEMPSENT AR K FMEMSV_LENGTH '
docccsmcccccnccw detetmmrrrrrrrrcascsss s assssscsveccnescrccccnn= +
30 FMEMSA_ALLOCBLK 3
.o § Allocated Memory Area E
** ; ........ R D S D D D D R R S D D D D G D D R R R D D D D D D D D D D T IR U D WD D S D S D R ;

Longuqrd 0 is the same as for any other memory pool block. Lon word 1
contains a forward link to the next block on the temporary block tist.
Longword 2 is similar to longqord 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

t
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IMAGE FfFILE HEADER DEFINITIONS

The executable image tile header block contains a pointer in a fixed
location which points to a small block 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:

332222 g 4 § 2221111111111
21098765432109876543210

1

i

i

i

]

i

i

i

]

i

g

1

g 10987654

‘: focccacsesversesessssan LY T T TN e rE RN EEEEEEeEen! GGoamee ¢+
\ [ '
E 0 ¢rmcreccncccssssssscsersssccanceas bocacan L L L L L X J assevesssesesasssses
! 1 ! : IHDSW_SYMDBGOFF i
' $emcmccccccccccccncccccanann ceectecccccccccccalcccccacnccccccans +
b2 ' i
! ' i
' ' :
i tecrccccccnnccsccsncnccacccccaccrcccecccnccccccnacacncecanennan +
L}

i

]

5 Here IHDSW_SYMDBGOFF contains the byte offset relative to the start of
: the header of an Image Header Symbol Table descriptor.

i

i

g IMAGE HEADER SYMBOL TABLE DESCRIPTOR

]

5 The inage Header Symbol Table Descriptor (IHS) pointed to by the
: IHD$W_SYMDBGOFF field in the header has the following format:

]

i 3322222222221111111111

; 10987654321098765432109876563210
i D e T U S +
t 0 i IHSSL_DSTVBN i
g 1 1HssL_§srvan i
: fossasccvcessas ecnseveooscecosooacas ceoscecoseoveooseeawe coecossemeceosceew
P2 IHS$W_GSTRECS i IHSSW_DSTBLKS i
. . ................. LA A A 2 L 1 L 1 2 1 1 1 ] Ll 2 2 3 1 1 I 2 1 1 2 2 X 1 1 2 1 X X &1 X 2 I X 1 J2 ¥ T ¥ J J
t3 i IHSSL_DMTVBN i
A IHSSL_DMTBYTES :
! ¢ovvccvoccsossasvsvsvoscas L ey e e T +
'

i

i

i

Here JHSSW_DSTBLKS and [HSSL_DSTVBN give the size (in blocks) and loca-
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]
.
)
.
{
.
]
.
[}
.
[}
.
]
.
!
.
]
.
[}
.
\
.
]
.
L}
.
3
.
L}
.
t
.
L
.
|
.
|
.
|
.
|

tion (Virtual Block Number) of the Debua ngbol Table (DST) within the
execugable.image file. The fields IHSSW_GSTRECS and IWSSL _GSTVBN ?1ve
the size (in G3T records) and start Location (virtual Block Number) of
the Global Symbol Table (GST). Finally, the fields IHSSL_DMTBYTES and
IHSSL_DMTVBN give the size (in bytes) and start location TVirtual Block
Number) of the Debug Module Table (DMT). The DMT is describeg below.
These field names are declared by macros in SYSSLIBRARY:LIB.L32.

The s¥mbol IHDSW_SYMDBGOFF is detined in SYSSLIBRARY:LIB.L32 and is
therefore not defined here. A pointer to the image file header is
declared as follows:

IHOPTR: REF BLOCK(,BYTE)
A pointer to the image header symbol descriptor is declared like this:

IHSPTR: REF [HSSENTRY

Detine the IH3SENTRY macro.

IHSSENTRY = BLOCKLIHSSK_LENGTH,BYTE) X; ! IHMSSK_LENGTH is defined in
! SYSSLIBRARY:LIB.L32
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IMAGE FILE DEBUG MODULE TABLE

The Image File Header in an executable imaae file points to_the Ima?e
Header Symbol Table descriptor as described above. If bit 5 of field
IHDSL _LNKFLAGS in the 1mage header is set, this is a ‘'new'’ image, i.e,
one Eroduced by the VMS V4.0 or Later Linker, and the INSSL_DM VéN‘and
IHSSL_DMIBYTES fields exist in the Image Header Symbol Table descriptor.
(If bit 5 is not set, this is an '‘old'" image and those fields do not
exist.) If non-zero, IHSSL_DMTVBN gives the Virtual Block Number in

the image file of the Debug Module Table (the DMP), [IHSSL_DMPBYTES

then gives the size of the DMT in bytes. The DMT is onlz Built it the
user did a LINK/DEBUG; if he did not, IHSSL_DMTVBN and IHSSL _DMTBYTES
are zero.

The Debug Module T

able contains one entry per module in the Debug
Symbol Table (the DST)., This is the format of each such DMT entry:
221111111111
1098765432109876543210

éovonvoonnccnanvsseses eooeceeseaas OO CCCOCOEDTEED S S DG s S $

' DST address of Module Begin DST Record '

D T T T PP,
Size in bytes of module's DST '

.......................... -—eme oeccecevcescscceccewd

Number of P§ECTs for this module '

...... - S e S5 9 S S o S e —----------.---------‘

Start address of first PSECT in module '

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

Start address of Last PSECT in module '

..................... ---------‘-------------‘---‘---“---------‘

Length of last PSECYT in module in bytes '

..................... LT TP Y YT Y YT YT Y Y YTy Y Y Y Y Y Y Y YYPYY P Y ¥ Y )

Longword 0 gives the address relative to the start of the DST of the

Module Be?tq DST Record for this module. Longword 1 gives the size

of the DST in bytes for the same module. Longword 2 ?1ves the number

of PSECTs in the module (i.e., the number of statically allocated

program sections), and this is followed by that number of two-longword

Ba1rs which give the start address and length (in bltes) of each such
SECT. Since the number of PSECTs cannot exceed 65K, the upper two

!
]
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
i
i
i
i
i
i
i
i
i
i
i
i
[
i
i
i
[
i
! bytes of longword 2 are available for future expansion.

Dt



DBGLIB.REQ; 16=-SEP-1984 16:48:5%.33 Page &9

[}
.
[}
.
1
.
|
»
|
.
|
.
\
.

The DMT is used during DEBUG initialization to initialize the RST and
the Program Static Address Table. Using the DMT is much taster than
the aternative procedure, namely readln? through the entire DST to.
pick up the needed intormation. The information in the DMT entry is
enou?h.to build a Module RST Entry for each module in the DST and the
PSECT 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 DST size of each module
by an appropriate scale factor,

D
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LEAST RECENTLY USED MODULE TABLE

The Least Recently Used Mndule (LRUM) table keeps track of the Least
Recently JUsed 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 sgage must be created by releasing old RST entries. The LRUM
table is built and maintained by the DBGSMOST RECENT MODULE routine in
module RSTACCESS and is accessed by routine DBGSGET_MEMORY when memory
space must be released Q{ 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
3 permanent List head and one entry per module currentL‘ in the RST,
The address of the List head lsua1ven by the global LRUMSLISTHEAD.

The format of the individual LRUM entry is show here:

3322222222221 111111111
10987654321098765432109876543210
R e e e D T D S P - +
0 LRUMSL _F L INK !
............................................................... +
1 LRUMSL _BL INK :
LDl DL I L L I L LD D DD L L L D e L L Ly T Y L +
2 LRUMSL _RSTPTR !
tecnccccccccaccccncrcccccnnccrer i ccccc e e cccccccanecaccacaccene +

A pointer to a Least Recently Used Module entry is declared as follows:
LRUMPTR: REF LRUMSENTRY

L}
.
|
.
[
.
|
.
1
.
\
.
\
.
1
.
1
.
[
.
'
-
[]
.
[}
.
|
.
1
.
L}
.
)
.
1
.
|
.
]
.
}
.
]
.
[}
.
[}
.
]
.
]
.
]
N
]
.
\
.
[}
.
\
.
|
.
1
N
|
.
|
.
]
.
|
.
|
.
|
.

Define the fields in the Least Recently Used Module entry. Also define the
; entry size and the declaration macro.

FIELD LRUMSFLD_DEF
SET

LRUMSL _FL INK =[O0, L_1, ! The LRUM chain forward Link

LRUMSL _BL INK =01, i_1]. ! The LRUM chain backward link

%EgﬂiL,RSTPTR =[2, L] ' A pointer to the Module RST Entry
LITERAL '

LRUMSENTSIZE = 3; ! The Longword size of the LRUM entr,
MACRO

LRUMSENTRY = BLOCK[,LONG) FIELD(LRUMSFLD_DEF) X: ! Declaration macro

M e s I R IR IS I B I GIe SR I R I IS I P I IR IS IRI VI I B It D I I NI O IR I PO I R I IR T I TR IR EI ST (P s Erd SR O GO W EP ¢ EP o Te s o F TR OGP o o g am g o
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MACRO

! pefine mask values for atl the bits in the Character Table element.

LEX]ICAL 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_operator, 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.

IELD CHRTBLSFLD_DEF =
SET

CHRTBLSV_IDENT_START = [0, v_(0) ], ! Identifier start character
CHRYBLSV_IDENT_MIDDLE = [ 0, v_(1) ), ! Identifier middl» character
CHRTBLSV_IDENT_END = [0, v_(2) ], ! ldentifier end character
CHRYBLSV_NUMBER_START = [ 0, v_(3) ], ! Number start character
CHRTBLSV_NUMBER_CLASS = [ 0, v_(k.k)i.z Numer1t constant character
! class
CHRTBLSV_ALPHABETIC = [0, v_(8) ], ! Alphabetic character (A-1)
CHRTBLSV_DIGIT = [0, v_{(9) ], ! Numeric digit (0-9)
CHRTBLSVTSTRING_QUOTE = [ 0, v_(10) " §.i Str1ng quote character
CHRTBLSV_OPCHAR = [0, v_{(11) 1,! Operator character
CHRTBLSV_OPCHAR_PREFIX = [ 0, v_(12) ],! Operator prefix character
CHRTBLSV_OPCHAR_INFIX = [ 0, v_(13) 1,! Operator infix character
CHRTBLSV_OPCHAR _POSTFIX = [ 0, v_(14) ].! Operator postfix character
CHRTBLSV_ADDRESS_OP = [ 0, v2(15) ].! Address Exgressron operator
CHRTBLSV_SPECIAL_SYMBOL = [ 0, v_(16) ],! 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) 1,! Sgeclal case in lex scanner
CHRTBLSL _WHOLE _ERTRY =00, L_ ] ! The whole entry for a char.

TES.

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

; values are used to initialize Character Table elements.

LITERAL

CHRTBLSM_NOTHING

- ' No bits set
CHRTBLSM_IDENT_START

1‘0. ! ldentifier start character

LI 1)

4
16-SEP-1984 16:48:5%.32 Page 51

These

o



-

F &
DBGLIB.REQ;1 16-SEP=-1984 16:48:55.32 Page 52

CHRTBLSM_JDENT_MIDDLE = 1*1, ! ldentifier middle character
CHRTBLSM_IDENT_END = 142, ! ldentifier end character
CHRTBLSM_IDENT ANYWHERE = 70, ! Anywhere in an identifier
CHRTBLSM_NUMBER START = 1*3, ! Number start character
CHRTBLSM_ALPHABETIC = 1°8, ! Alphabeti¢ character (A=)
CHRYBLSM DIGIT = 19 ! Numeric di (0-9)
CHRTBLSM™STRING_QUOTE = 141§, | Strlng quo . character
CHRTBLSM_OPCHAR™ = 1*11, ! Operator character
CHRTBLSM OPCHAR_PREFIX = 1‘1;. ! Operator prefix character
CHRTBLSM_OPCHAR_INFIX = 1*13, ! Operator infix character
CHRTBLSMOPCHAR POSTFIX = 114, ! Operator postfix character
CHRTBLSM_ADDRESS_OP = 1*15, ! Address Exgress on operator
CHRTBLSH SPECIAL SYMBOL = 116, ! Special DEBUG symbol (. \ *)
CHRTBLSM_SPACE = 1717, ! Space or tab character
CHRTBLSM_TERMINATOR = 1*18, ! May start terminator token
CHRTBLSM_SPECIAL_CASE = 1*19; ! Special case in lexical scanner

Note that the possible values of the CHRTBLSV_NUMBER_CLASS 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.

P TP e kL R N R R L T R R e el e Ll L R TR T
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LEXITCAL TOKEN ENTRY

A Lexical Token Entry is returned by the Lexical Scanner everg time it
is called. Oferator Token Entries are found in predefined tables spec-
itic to each language sugporteq 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¢2¢2222221111111111
1098765464321098765432109876543210
{occcsssssssssasasrcorcsrccoececeess bococncsveveccacs booscocccanancsvee +
0 TOKENSW_CODE ! TOKENSB_FLAGS | TOKENSB_KIND !
doccnncvsosssasssssesescaescasave bococnssssvenesas dossvevcaccasncas 4

—

é Additional fields depending on the Token Entry kind

»

pointer to a Lexical Token Entry is defired as follows:
TOKENPTR: REF TOKENSENTR)

Detine the fields of the Lexical Token Entry.
IELD TOKENSFLD_DEF =
SET

TOKENSB_KIND =[(0,80_ 1], ! 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

o in Operator entries only) )
TOKENSV_SGNEXT = ([ 0, v1_(2) ],! Sign extension S in X<P,S,E> operation

|
[
|
|
|
|
|
! (used in Qperator Lexical Token
! for the bit-select operation)
TOKENSY_BALANCED _PARENS ! Token is Terminator Token only if
=0, vi_(® J.: parentheses are balanced
[
J
'
[}
[}
¢
]
]

' Token is Terminator Token only if this

(used in Terminator entries only)
TOKENSV_HUST_BE_SI?GLE TR

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

TOKENSV_ARGUMENT LéST ' Argument List tollows this Ada tick

=00, VIL(3H 1, operator.
TOKENSW_CODE = [0, wl_J), ! Operand or operator code for token
TOKENSB_BIf =(1,80_ ), ! Built-in Function (ode

Mo imomomomsam, s e

[

i mimimem
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TOKENSB_LENGTH = E 5. 80_ 3. ! Length of operand name in bytes
TOKENSA_NAME = . A_ ], ! Operand name in ASCII
TOKENSB_R_PREC = [ 1, BO_ ], ! Operator's Right Precedence
TOKENSB_L-PREC = [ 1, B1Z ), ! Operator's Left Precedence
TOKENSW_SOBCODE = [ 1, wiZ J, ! Sub-code field
TOKENSW_BIT_OFFSET

=[2,%0_1], ! Offset P in X<P,S,E> operation
TOKENSW_BIT_LENGTH

= g. Wi_ 1, ! Length S in X<P,S,E> operation
TOKENSB_OPLEN = . 80_ J, ! Length of operator name in bytes
}ggENSA OPNAME = ([ 3, A1 ! Operator name in ASCII

LITERAL

TOKENSK_ENTSIZE = 2,

Size of fixed ?art of an Operand
Lexical Token Entry

TOKENSK_ENTSIZE_OPERATOR = 3; Size of fixed ?art of an Operator
Lexical Token Entry
MACRO
TOKENSENTRY = BLOCKL,LONG) FIELD(TOKENSFLD_DEF) X; ! Declaration macro

! Define the valid values of the TOKENSB_KIND field. This field indicates
E what kind of token this 1is,.

LITERAL
TOKENSK _OPERAND
TOKENSK “PREFIX_OP
TOKENSKINFIX BP
TOKENSK_POSTFIX_OP

! Operand

! Prefix Operator
! Infix Operator

! Postfix Operator

NN =

®e v & &

po |

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

LITERAL

TOKENSM_PRIMARY = 1*0, ! Token is Primary Symbol operator
TOKENSM_LEXICAL = 1*1, ! Token is lexical operator
TOKENSM_BALANCED PARENS = 1%0, 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 special constructs such as ALINE nnn'which generate
identifiers., The Lexical Token Entry for an operand has the fol-

lowing format:

1322222¢2°¢ g 2221111111111
109876564321098765432109876543210
drccsassvsvencccccccccccccnccana demcccccccccccns tecccccccccncnna +
0 ' TOKENSW_CODE i TOKENSB_FLAGS i TOKENSB_KINCG |
teccscccnacsccccccccccrerrranasa sssjcccsccsssccsssscebocccccscaccnccsen +
1 ' Unused i TOKENSB_BIF i
2 TOKENSA_NAME i TOKENSB_LENGTH,
doesccscccncccna- +

(Operand name in Counted ASCII) E
(Includes TOKENSB_LENGTH and TOKENSA_NAME fields) :

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

[}
]
]
i
i
i
]
i
)
'
i
i
i
'
i
i
i
E L T T T T T T I T T I T T T T T YN T Y T Y'Y Yy
[}
]
i
)
]
'
i
]
i
'
)
i
[
i
i

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

LITERAL
TOKENSK_MIN_OPERAND =1, ! === Minimum value for TOKENSW_CODE
TOKENSK_ IDERTIF IER =1, ! ldentifier
TOKENSK_STRING =2, ! Character String Constant
TOKENSK_CHARACTER = 3, ! Single Character Constant
TOKENSK_INTEGER = &, ! Integer Constant
TOKENSK_HEX_INTEGER =9, ! Hexadecimal Integer (onstant
TOKENSK_FLOATING = 6, ! Floating Point Constant
TOKENSK_EXP_E_FLOAT =7, * Floating Constant with E Exponent
TOKENSK_EXP_D_FLOAT = 8, ! Floating Constant with D Exponent
TOKENSK_EXP_Q FLOAT =9 ! Floatin? Constant with Q@ Exponent
TOKENSK_BINZ IRTEGER = 10, | Binary lonstant
TOKENSK_OCY_INTEGER = 11, ! Octal Constant
TOKENSK _COMPLEMENT z 1;. ! 1's Complement .
TOKENSK _BIT_STRING = 13, ! Bit String Constant (as in PL/])
TOKENSK_PACR _DEC IMAL = 14, ! Packed Decimal Constant
TOKENSK_EXP_b_FLOAT =15, ! Floating Constant with G Exponent
TOKENSK_BUICTIN FUNCTION= 16, ! Built=-in Function
TOKENSK_MAX_OPERAND = 16; ! === Maximum value for TOKENSW_CODE

M m it i m . —a -
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OPERATOR LEXICAL TOKEN ENTRY

The Lexical Token Entry for an operator contains additional infor-
mation not needed for operands, namel¥ the left and right prece-
dences of the operator. This 1s the format of an Operator Lexical
Token Entry:

3322222222221 111111111

10987654321098765432109876543210

tecccccccncccccscccercccccccannn. tecmccccccccccsn ¢mmccccccccccces +
0o ! TOKENSW_CODE { TOKENSB_FLAGS ! TOKENSB_KIND !
v T IOKENSY suBCODE "TOKENSB_L_PREC !TOKENSB.R PREC :
2 0 TTTTIOKENSW. BIT LENGTH LT T OKENSW_BIT OFFSET '
3T okensaoPNARE " "TOKENSB_OPLEN !
. § (Operator name string in Counted ASE;I; ............ E
oo (Includes TOKENSB_OPLEN and TOKENSA_OPNAME fields) §
S i

The TOKENSB_KIND field of an Operator Lexical Token Entrz 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

L
.
|
'
L}
.
|
.
|
.
|
.
[}
.
\
.
1
.
|
.
L}
.
)
.
|
.
[}
.
[}
.
[}
.
|
.
|
.
]
.
[}
.
!
.
!
.
|
.
|
.
1
.
]
.
]
.
|
.
|
.
‘
.
'
.
1
.
|
.
L}
.
[}
.
|
N
|
N
'

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 / 4,

L

TOKENSK_FIXED_SI1ZE_BYTE

TOKENSK_F IXED_SI12E_LONG

"
H
.

Define the valid values of the TOKENSW_CODE field for operators. This field
indicates which Ofolt\Oh is to be performed. Not all languages allow all
operators, but all operators allowed in at least one language are listed in
this table. Note that the same operator may be represented differently in

different !anguages--thus ‘'='' and ‘'.EQ.'' are both considered to be the same

b o [P




- ¢ 4
DBGLIB.REQ;1 16=SEP=1984 16:48:55.32 Page 57

; comparison operator,
LITERAL

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

| === for Primary Symbol operafors
TOKENSK _PRIMARY_TERM =1, ! Terminator operator for primary
TOKENSK_GLOBAL _SLASH = %. ! Prefix backslash for GST scope (\X)
TOKENSK _BACKSLASH = 3, ! Infix backslash for pathname qualifi-

! cation (EXAM M\R\X)
TOKENSK_SUBSCRIPT = 4, ! Subscript open parenthesis operator
TOKENSK_DOT =5, ! Infix data qualification operator

! . 8s in A.B(2),C in PL/
TOKENSK_COBOL _OF =6, ! Infix aata qualification operator

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

) ! , % in PASCAL (as in P*.X)

OKENSK_PL1 PIREF = 8, ! Infix dereference operator such as

! => in PL/]1 (as in P=>X)
TOKENSK _1NVOCNUM =9 ! Invocation Number operator
TOKENSK.“BIF _OP =10, | Built-in Function (parameter List)
TOKENGK _ADA_TICK =11, ! The ADA tick operator for symbol

! attribute qualification.
TOKFNSK_MAX_PRIMARY_OP = 11; ; === Maximum value for TOKENSW_CODE

-== for Primary Symbol operators

LITERAL
TOKENSK_MIN_OPERATOR =1, === Minimum value for TOKENSW_CODE
--- for language expression operators
TOKENSK_INITIATOR Expression initiator pseudo-operator
TOKENSK _TERMINATOR Expression terminator pseudo-operator

TOKENSK_IND "RECT
TOKENSK_UNARY_PLUS
TOKENSK_UNARRY_MINUS
TOKENSK_AD()
TOKENSK_SU3TRACT
TOKENSK_PULTIPLY
TOKENSX D]V]DE
TOKENSK_POWER_OF
TOKENSK_OPENPAREN
TOKENSK_CLOSEPAREN
TOKENSK_EQUAL
TOKENSK_NOT_EQUAL
TOKENSK_GTR_THAN
TOKENSKZGTR_THAN U
TOKENSK_GTR_EQUAL
TOKENSK_GTREQUAL _U
TOKENSK_LSS_THAN
TOKENSK_LSS_THAN U
TOKENSK_LSS_EQUAL
TOKENSK_LSS_EQUAL _U
TOKENSK_NOT

TOKENSK ZAND
TOKENSK_OR
TOKENSK_XOR
TOKENSK_EQV

YR PR T T TR TR R T R PR YR YR TR AR PR TR Y YR TR TR YR TR TR R

POPINOPININININ) = —b b ed b e —d i b =2 O QD NON NS =

NOANS NN = O VOO VIR —2COn & % % & % & 8 o

® % 9 % & T ® % % ° & & % % 8 ° 6

00 00 00 40 00 00 00 60 00 00 00 N B0 00 00 0 B BB n

Indirection operator (prefix . or @)
Unary plus operator (+A)

Unary minus operator (=A)

Addition operator (A+B)

Subtraction operator (A-B)

Multiplication operator (A+*B)

Division operator (A/B)

Exponentiation operator (A++B)

Open expression parenthesis ''("

Close expression parenthesis )"’

Equal comparison operator

Not equal comparison operator

Greater than comparison operator

Unsigned Greater than comparison operator
Greater than or equal comparison oper.
Unsigned Greater than or equal to comparison operator
Less than comparison operator

Unsigned Less than comparison operator
Less than or equal comparison oper,
Unsigned Less than or equal comparison operator
Boolean NOT operator

Boolean AND operator

Boolean OR operator

Boolean XOR (exclusive OR) operator
Boolean EQV (equivalence) operator
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TOKENSK _SHORT_AND = 28, ! Short-circuited boolean AND operator
TOKENSK _SHORT OR = ¢9, | Short=circuited boolean OR operator
TOKENSK_BIT_NOT = 30, ! Bitwise NOT operator
TOKENSK _BIT_AND = 31, ! Bitwise AND operator
TOKENSK _BIT_OR = gi. ! 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
TOKENSK _LEFT_SHIFT = 38, ! Left shift operator
TOKENSK_RIGHY SHIFT = 39, ! Right shift operator
TOKENSK _ADDRESS_OF = 40, ! Address-of operator (as in ()
TOKENSK _SIZEOQF = 41, ! Size-of operator (as in ()
TOKENSK _SET_MEMBER = 4%. ! Set membership operator
TOKENSK “ABSOLUTE = 43, ! Absolute value operator
TOKENSK_INFIX_NOT = 46, ! Lexical operator (as in COBOL's NOT =)
TOKENSK “SUCCESSOR = 45, ! Successor operator (BIF)
TOKENSK _PREDECESSOR = 46, ! Predecessor operator (BIF)
: Unuse = 47, ! Unused .
TOKENSK_INT_DIVIDE = 48, ! Lexical oEerator for integer divide

t (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

: lang. dependent assignment )
TOKENSK _CONVERT = 51, ! Used as to indicate subscript

' conversion operator
TOKENSK_RADIX_DEC = 32, ! Set current radix to decimal
TOKENSK_RAD I X HEX = 53, ! Set current radix to hexadecimal
TOKENSK_RADIX_OCT = 54, ! Set current radix to octal
TOKENSK_RADIX BIN = 55, ! Set current radix to binary
TOKENSK_IDENTTITY = 56, ! ldentitiy operator
TOKENSK _OPENSE T = 57, ! Set constant open [
TOKENSK_BIT_IMP = 58, ! Bitwise IMP (implication) operator
TOKENSK_PRE_INCR = 59, ! Pre~increment (++X)
TOKENSK_POSY_INCR = 60, ! Post-=increment (X¢¢)
TOKENSK_PRE _DECR = 61, ! Pre-decrement (=--X)
TOKENSK_POST_DECR = 62, ! Post-decrement (X--)
TOKENSK_PREFIX_GTR = 63, ! Pretix > as in COBOL, ie. NOT >
TOKENSK_PREFIX_LSS = 64, ! Prefix < as in COBOL, ie. NOT <
TOKENSK_PREF IX"EQL = 63, ! Pretix = as in (OBOL, ie. NOT =
TOKENSK_NEGCONST = 66, ! Negative constant
TOKENSK_POSCONST = 67, ! Positive constant
TOKENSK_MAX_OPERATOR = 67; : === Maximum value of TOKENSW_CODE

-== for language expression operators

Define the possible values for the TOKENSK_SUBCODE field.
This field is used to store additional informatior. 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
gufﬁg?e f%:ld 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 purposes of
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! operator precedence parsing. Tables thus are smaller if there is only
i one code for “'tick’ and a subcode for each tick operator.

LITERAL

TOKENSK_TICK_MIN

TOKENSK _TICK_CONSTRAINED

TOKENSK_TICKZFIRS/

TOKENSK T
TOKENSK T
TOKENSK T
TOKENSK T
TOKENSK™T
TOKENSK TICK™

TOKENSK TICK VA

TOKENSK_T1CK_MAX

Bt Dot (ot roach et Gumsh
(slslnlanlnls

K_LAS
K_LEN
K_P0OS
K_PRE
K-S12Z
K_SUC
L

oMo O —

TH

W VWOONOWVISLIN - —

-

®T % % &% & % & 8 N
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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=4J"." Similarly, in the command
SET BREAK X+¢& DO(...), the keyword 'D0'' 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 following format:

11111
§32109876543210

doscoccnnanvssssaccvncsrsccsccccsses boccscvvcccncan osjscccancan oeescaad

TOKENSW_CODE i _TOKENSB_FLAGS | TOKENSB_KIND !
............................... cecccocsccncssresbsanassscacnacnn

unused '
TOKENSA _NAME » TOKENSB_LENGTH!

=
~0
oo
- —
o~
VY —s

0

2
+

(Terminator name in Counted ASCI]) E
(Includes TOKENSB_LENGTH and TOKENSA_NAME fields) §
+

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

The TOKENSB_FLAGS field can contain the flag 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 a subscript expression only the subscript expression's
parentheses are balanced so far. Similarly, DO terminates the ad-
dess expression in SET BREAK expr 0O ... only it it is not enclosed
in parentheses; otherwise there would be no uaz to include the ident-
ifier 'D0' (as allowed in many Languages) 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.

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
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
[
i
L

ITERAL
TOKENSK_MIN TERMINATOR = 0, ! === Minimum value for TOKENSW_CODE
TOKENSK_ TERR_NONE = 0, ! No terminator (just end of Line)
TOKENSK_TERM_COMMA = 1, ! Comma *'," .
TOKENSK_TERM_CLOSE = i. ! Close paren or bracket (') or ''1')
TOKENSK_TERM_COLON = 3, ! (olon "':
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TOKENSK_TERM_EQUAL = &, ! Equal sign ="
TOXENSK _TERM_DO = 5, ! DO keyword ''DO'’ (as in SET BREAK)
TOKENSK_TERM_THEN = 6, ! THEN keyword ‘'THEN'' (as in If = THEN)
TOKENSK_TERM_WHEN = 7, : WHEN keyword "WHEN'' (as in SET BREAK)
TOKENSK_TERM_COMCOL = 8, ! Allow both comma "',' and colon '':
TOKENSK _TERM_CMWHDO = 9, ! Allow comma, WHEN, and DO (SET BREAK)
TOKENSK_TERM_GTRTHAN = 10, ! Greater=-than sign '’ (as in <p,s,e>)
TOKENSK "TERM~OPEN = 11, | Open paren ('("
TOKENSK_TERM_COMPAREN = 12, P or ') in CALL
TOKENSK “TERM_TO =13, i f0' in FOR i=1 TO n
TOKENSK“TERM™BY =14, | °'BY" ,
TOKENSK_TERM_DOT =15, ! Dot '."" (as in Set constant, ie. 1..4)
TOKENSK_MAX_TERMINATOR = 15; | === Maximum value for TOKENSW_CODE
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LINKED LIST NODE

Linked Lists using this definition are generated by lLanguage specific
routines to indicate:

1. The pages on uh1ch symbol's R-value is contained.
DBGSNXX _GET_PAGES )

2. Primary Descr1ptors which represent a range specification.
(' DBGINXXX_RANGE _VAL )

1111
0987654321098765432109876563210
e mmccr s s s s s cac c s c R rE R S S N S L R R PP P P T TR E R R G hdEe seeocee +
o ! DBGSL_L INK_NODE _L INK :
: DBGSL _L INK_NODE_VALUE :
o P e D R D S D D R D .

A pointer to a Link Node is declared as follows:
LINKNODE: REF DBGSLINK_NODE

lewe

-
~
~nN)
n
~N)
N
[a¥]
~n
(%]
N

-
~n
-
—
-
—
i
—

g Define the Link Node fields and declaration macro.
FIELD oechlnx NODE _f IELDS =

OBGSL _L INK_NODE _L INK =[0,t_ 1], ! Pointer to next node
gggSL LINKCNODE_VALUE =[ 1, t_ ] ! Node value field
LITERAL
DBGSK_L INK_NODE_SIZE = 2; ! Size of Link node in
! Llongwords
MACRO

DBGSL INK_NODE = BLOCK [DBGSK_LINK_NODE_SIZE]
FIELD (DBGSLINK_NODE_FIELDS)™ X;

let=
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MOVED DST ENTRY DEFINITIONS

To support DST continuation records, every continuzd NST record is
meraed with its continuation records into one record and ‘s 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-

ing structure:

3322 ; 222 i % 2 S 1111111111
10987654 109876546432109876543210

‘ ........................... DD D ) D I T O @ O ® @ o e --’---------------’

0 MDESL_FL INK :
I " UWDESL_ORIGINALDSTPTR :
g T TTMDESL_REAL DSTPTR Y
S TTUMDESL_REAL_LENGTH '
¢ 1T MDESL_NSXT DSTPTR T '

bossconassscscscsan LY T YT Y YT YT YT COOOTEDEBEE SR 5SS S SE S se 4+

As the RST for a module is built, continuation records are merged
and the new ''moved'' DST pointer {s 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

o Routines that access indirect type specs

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

These routines must access those gointers 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 a sinalx linked List with its head being
DBGSGL _MOVED _DST_LIST_KEAD.

Detfine the fields of the Moved DST Record Entry. Also define the entry length
and the declaration macro.

SN ¢ o am ¢ O 6 e m S s s S S e 6 am S RS R P Pm S R e am P E R s e S S P 4m 4 e s S Ae S M G b M 4 4 e A o e & R o a8 O A b g e g g am g e b B G s e

IELD MDESFIELDS =
SET

MDESL _FLINK =00, L_1], ! forward Link
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MOESL _ORIGINAL DSTPTR = [ 1, L_ g. ! The Original OST pointer
MDESL_REAL_DSTPIR = g. Lo J. ' The new, moved, real DST pointer
MDESL _REAL _LENGTH z . Lo 1, ! The moved DST's Length
?2§$L_NEXT_DSTPTR =4, 0] | The next DST pointer

LITERAL
MDESK_LENGTH = §5; ! Length of an entry in longwords

MACRO

MODESRECORD = BLOCKC,LONG] FIELD(MDESFIELDS) X;

NOTE: MDESL_NEXT_DSTPTR is a simple address calculation to the next DST record
with all the continuation records consumed. At the time the calculation is
made it is not known if the record will be relocated. Thus any access to it
must also check it for being relocated by calling DBGSRST_DST_PTR.
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S Am S S s e S NS S G S NS MR MRS W ARG NN S ARt S MO RS MR, e SRS U S MRS MR s ML L AR S R d b b s e B N e e S A 4 B g s mm v e = s T g W e e e s e e e

NUMBER SCANNER STATE TABLE

The Lexical Number Scanner in routine DBGSLEXICAL_SCANNER operates off
a Finite=State Machine state table which detines the allowed formats

of numeric constants in the current language. There §s thus one Number
State Table for each language supEorted 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 lable Transition Entries,
each of which specifies a state transition to be taken if the current
input character is of a class specified in the Transition Entry. The
tormat of a Number Scanner State Table Entry is as follows:

3 3222222222211 11111111
10987654643210987656432109876563210

33222222222211111111 11
109876563210987656432109876543210
st ws cococcoconesoee oo ccsccavacaa bosssessvevcoecans 4
: NUMSTSW_NEXT_STATE INUMSTSB_ACTION | $B_CHAR_CLASS |
boocvcomssvovcocccsssssna LU L L L T Y ¥ ¥ T U Y T Y Y T Y Y Y ¥ Ry Yy Y Y P L 3

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. The whole State Table is thus

8 vector of State Table Transition Entries. Element zero of the
state table is the beginnin of the 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 follows:
STATE_TABLE: REF NUMSTSTABLE

This declares STATE TABLE to be a block yector which is referenced
as .STATE_TABLEL.STATE_INDEX, field-name! where STATE_INDEX is the

Y et s e S Lt M am s M. ——— —



DBGL1B.REQ;1 16=-SEP-198¢4 16:68:52.32 Page 66

vector index which points to a specific Number Scanner State Table
Transition Entry.

Define the fields in the Number Scanner State Table Transition Entry,
Also define the declaration macro.

IELD NUNSTSFLD DEF =

Mo mim s memimsmims

t
NUMST$B_CHAR_CLASS = [ 0, 80_ 1,! Character class that activates
: this state transition
NUMSTSB_ACTION = [ 0, 81_ ],! CASE index for semantic action to be
: taken during state transition
?UH51SH_NEXT_STAIE = [0, Wwi_ ) ! Index of next state after transition

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

: Define the allowed values of the character class field NUMSTSB_CHAR_CLASS.
! These are the different classes of characters which are signiticant when
; Scanning numeric constants.

LITERAL

NUMSTSK_MIN_CLASS = 0, ! === Minimum character class code
NUMSTSK_CLASS_OTHER =0, ! ALL other characters .
NUMSTSK_CLASS_DIGI? =1, ! The decimal digits, ''0'' - ''9°
NUMSTSK_CLASS_MEXDIGIT = 2, ! The hex digits *'A", ''C"', and ''F"’
NUMSTSK_CLASS_DOT = 3, ! The decimal point “."
NUMSTSK_CLASS_PLUS = 4, ! The plus si?n "'+'' (for exponents)
NUMSTSK_CLASS_MINUS =3, ! The minus sign ''='' (for ex?onents)
NUASTSK_CLASS B = 6, i The letter 'B'' (for binary
NUMSTSK_CLASS_D =7, ! The Letter ‘D' (for exponents)
NUMSTSK_CLASS_E = 8, ! The Letter ''E'' (for exponents)
NUMSTSK_CLASS_Q =9 ! The Letter ''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 in ADA
NUMSTSK_CLASS G =13, ! The letter ''G'"’ (for exponents)
NUMSTSK_MAX_CCASS = 13; ! === Maximum character class code

! Detine 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,

LITERAL
NUMSTSK_MIN_ACTION =1, ! === Minimum action index
NUMSTSK_ACT_DO_NOTHING =1, ! No semantic action needed
NUMSTSK_ACT_GO_PAST DIGIT = g. ! Go past digit in integer part
NUMSTSK_ACT_MARK DEC PT =3, ! Mark that a decimal point was found
NUMSTSK"ACT-GO PAST FRAC = 4, ! Go East digit in fraction part
NUMSTSK_ACT_MARK_E_EXP = 5, ' Mark that E-exponent field was found
NUMSTSK_ACT_MARK_D_EXP = 6, ! Mark that D-exponent field was found

TN o i e AR L S R e m s mm e e e e a e d B e S W e . esa e d MR e .
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NUMSTSK_ACT_MARK Q_EXP = 7, ! Mark that Q-exponent field was found
NUMSTSK_ACT_BACKOP-PTRS = 8, ! Backup pointers and return token
NUMSTSK_ACT_GOT_NUMBER = 9 ! We got a number--return token for it
NUMSTSK _ACT_NOT NUMBER =10, | Not a numeric constant ‘
NUMSTSK_ACT_GIVE_ERROR = 11, ! We should never get here--give error
NUMSTSK-ACT_COB_CKNUM = 1%, ' In COBOL this could be part of a name
NUMSTSK_ACT_COB_CKHEX = 13, ! In COBOL this could be part of a name

! f it is not in hex mode
NUMSTSK _ACT_GO_PAST_PACK = 14, ! Go past digit in Pack decimal
NUMSTSK ACT GO PAST PACK FRAC=1Sr! Go past digit in Pack decimal
NUMSTSK_ACT_GOT_PACR_NUMBER=16, ! 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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- X A R R RN R R R R el i L T T ¥y
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MACRO
OPINFOSTABLE = BLOCKVECTOR[TOKENSK_MAX_OPERATOR + 1,4,LONG)

OPERATOR INFORMATION TABLE

The Operator Information Table is a blockvector indexed b( Operator
Code (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.

332222 g 2 § 221111111111
21098765632109876543210

10987654

tecccccscssscnscanvsrsasscsccssncnnn teecccccsccsocssscsssesaecccasawe +
! OPINFO$L_ROUTTBL !
LT T T T L L T T T T Ry g g ey seoeseosen esseossew coscsses$
| OPINFOSL _HIERTBL i
gy S

' OPINFOSL_INCOMPTBL '
L L e Y T T . oeoned
: flags :
¢rcccccccsccsssscccnsssesersas R e s ctcEcer e T e ceTceraenssccasace +

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 Address of Operator Routine Table

=00, L. 1] !
OPINFOSL _MWIERTBL = ([ 1, L_ ], ! Address of Type Hierarchy Table
OPINFOSL_INCOMPTBL = [ 2, L_ ], ! Address of TyRe lnconga§1b1l1ty Table
OPINFOSV_FETCH = [ 3.v_10)3 | Flag for whether fetch is done on
TES ! this operation.

FIELD(OPINFOSFLD_DEF) X;
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OPERATOR ROUTINE TABLE

The Operator Roytine Table for a given ogerator contains one entry for
each routine which can be associated with that operator. Each such
entry contains the operand types accepted by that routine (e.g.,

REAL ,REAL for F_Flgattog 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.

o ORT$W_ROUT 'ORTSB_LEFT_TYPE !ORTSB_RIGHT_TYPE!

|
]
i
i
i
i
)
i
i
'
)
i
i
]
i
i
]
]
E Ly e Y T T T T T T L L T o Y T T Y =y g +
}
i
]
i
i
i
]
i
i
i
i
'
i
f

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

Define the fields of the Operator Routine Table entry. Also define a
dectaration macro,

IELD ORTSFLD_DEF
SET

ORTSA_BASE _ADDR =[0, A ] ! Base address
ORTSB RIGHT TYPE =(0,80_3, i The rignt operand Dtype
ORTSB_LEFT_TYPE =[ 0,811, ! The Lett operand Dtype
ORTSW_TYPES = [0, wW0_ ], ! The operand Dtype o
ORTSW_ROUT =[ 0, Wi1_1, ! The corresponding routine index
ORTSW_TYPEID_ROUT = (1, Ww0_ ], ! The corresponding type id check
' routine index
?ggia_RESULT_YYPE =01, 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 '‘unknow~ result type'' in the dtype field of
: the result value descriptor cons*ructed in DBGEVALOP.
LITERAL

ORTSK_RESULT_UNKNOWN

0;
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Literals that are used in the new style operator evaluation. These
values are stored in the ORTSW_ROUT tield of the Operator Routine

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

types. The Literal is used as a case index in the DBGSPERFORM_OPERATOR
routine in order to actually do operations.

LA AARAARAR A AR AR RS AR a2 a2 2 I R YRS

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

This situation is of course a maintenance problem and we should eventually
figure out a better way to get these Literals shared.

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

LAAARA AR a2l a2l lad iRtz R RS2SRSS Y)

lewne

LITERAL
ORTSK_MIN_ROUT =1,
! Add.
ORT$SK_ADD B 8 =1,
ORTSK_ADD_BO _Bu = 2,
ORTSK”ADD W @ =3,
ORTSK_ADD w0 _wu =4,
ORTSK_ADD L [ = 5,
ORTSK_ADD_LO LU = 6,
ORTSK”ADD_F _ = 7,
ORTSK_ADD_D"D = 8,
ORTSK_ADD_G_G =9
ORTSK_ADD "H™H = 10,
ORTSK_ADD_FU_FC =11,
ORTSK_ADD_DC-DC = 12,
ORTSK_ADD_GC-GC = 13,
ORTSK_ADD_HC_HC = 14,
; Subtract.
ORTSK_SUB_B B = 185,
ORTSK_SuB~BO BU = 16,
ORTSK_SUB _w @ = 17,
ORTSK_SUB_WO_wu = 18,
ORTSK_SuUB_L C = 19,
ORTSK_SUB_LD LU = 20,
ORTSK_SUB_F_F = 21,
ORTSK_SUB_D_D = 22,
ORTSK_SUB~G_6 = 28,
ORTSK_SUB_H M = 26,
ORTSK_SUB_FT_F( = 25,
ORTSK_SUB_DC_DC = 26,
ORTSK_SUB-GCGC = 27,
ORTSK_SUB_HC_MHC = 28,
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K
K
ORTSK
ORTS$K
ORTS$K
K
K
K
K
K

ORTS

i 0
OOOUOOOOOOOO

: Hulttply

ORT$K_MUL_B B
ORTSK_MuL _80_BU
ORTSK_MUL w @
ORTSK_MUL WO _wu
ORTSK_MuUL-L [
ORTSK_MUL-LO LU
ORTSK_MUL_F_F
ORTSK_MUL g
N

ORTSK_MUL_H™

ORTSK_MULFL_FC
ORTSK”MUL _DC_DC
ORTSK_MUL —GC_6C
ORTSK_MUL _HC_HC

: Remainder.

ORTSK_MOD_L
ORT$K_MOD LO
ORTSK_REM_L E
ORTSK_REM_LO_LU

: Shift operations.

ORTSK_SHIFT_LEFT_L
ORTSK_SHIFTZRT L L
ORTSK_SHIFT_RT_LO_LU

‘ Exponentiation,

ORT$K POVER_W_ H
ORTSK_POWER_ L
ORTSK_POWER_F_L
ORTSK_POWER_D_ t
L

-0
ORTSK_MUL a
F

ORTSK_POWER—G_
ORTSK_POWER_ ?

ORTSK_POWER_FT_L

H o
oo
N
LR Y

B B B A U AN AN A NN N NP
N = OO NO NN = OO
® %8 %" % 8 %" % N % 8% w0

SIS B 5 8 0 B 8- o
L N A I I I I R L

[« YV, 1V 1V, ]
OWoo~N
“- e e 6

. »

-

* o

~NOOrOrONONO
OV ~NO NI~
>

-
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ORTSK_POWER _DC_L = 711,
ORTSK_POWERTGC™L = 75,
ORTSK_POWER"F r = 7%,
ORTSK_POWER_D_F z 76,
ORTSK_POWER_FD = 75,
ORTSK_POWERZD-D = 76,
ORTSK_POWER-G_G = 77,
ORTSK_POWER"H H = 78,
ORTSK_POWER_FC_F =79,
ORTSK_POWER_DC_D = 80,
ORT$K_POWER_GC GC = 81,

: String operations,

ORTSK_CONCAT_T_T = 82,
ORTSKEQL v1 “vY = 83,
ORTSKTEQL_T = 84,
ORTSK_GEQ_VY vT = 85,
ORTSKGEQ"T T = 86,
ORTSK_GTR_VY vT = 87,
ORTSK_GTR_T T = 88,
ORTSK_LEQ vT vT = 89,
ORTSK_LEQTT = 90,
ORTSK_LSS vT vl = 91,
ORTSK_LSS_T = 92,
ORTSK_NEQ vT A = 93,
ORTSK_NEQ_T = 94,
: Relationals.

ORTSK EaL_B_8
ORTSK_EQL _W_W
ORTSK_EQL_L_
ORTSK_EQL_
ORTSK_EQL_

LU O (O E O T (I T O T O T T ]}

® ® ® & & % & 8 &

ﬁﬁﬁﬂ 1

ORTSK 0
ORT$K_G

-l el e e e e e e e ed i e e N ND ND DO
ek o e ek b 2 OO OO OCOOCOOCOOOOVO~NOW

OO~ OB LWIN=O 00 NOY WS WN—O & v o o

LA )
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ORTSK_AND L _
ORTSKZANDTD®
ORTSK_NOT B”
ORTSK™NOT W
ORTSK_NOT L
ORTSK-NOTTD
ORTSK_OR_B B
ORTSK_OR"W_W
ORTSK-OR_L L
ORT$K-OR o “D
ORTSK_XOR_[_L

: Unary plus and minus.

ORTSK_UNARY _MINUS_B
ORTSK_UNARY_MINUS W
ORTSK_UNARY_MINUS_L
ORTSKZUNARY_MINUS_ LU
ORTSK _UNARY_MINUS_F
ORTSK_UNARY_MINUS D
ORTSK_UNARY_MINUSG
ORTSK_UNARY _MINUS_H
ORTSK_UNARY_MINUS_FC
ORTSK_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
ORTSK_UNARY_PLUS G
ORTSK_UNARY_PLUS_H
ORTSK_UNARY_PLUS_F(
ORTSK_UNARY_PLUS_DC
ORTSK_UNARY_PLUS-GC
ORTSK_UNARY_PLUS_HC

: Absolute Value.

ORT$K _ABS_B
ORTSK_ABS_W
ORTSK_ABS_L
ORTSK_ABS_F
ORTSKZABS_D
ORT$SK_ABS_ G
ORTSK_ABS_H

: Indirection.

ORTSK INDIRECT LU
ORTSK_INDIRECT_TPTR

; BLISS bit-select.
ORTSK_BITSELECT

b wd e bl b ) el el ) ) il il -l =D D il il el il i

o e e e e e o e e e
SINNNNNNOOCONON
OV BN = O D 00 ~O
® % % % &% & 8 s W L )

OO0 NN IMAN 2 OO NO VS WA = OO0~

® % % " % " S " T S S AT S %G B S 9 Qe RN

N0 O O N0 O O O 0 O O G0 00 00 00 00 G0 G0 OO A0~~~

OV AN =2 O
" % 8 % % e &
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: Set operations.

ORT$K_DIFFERENCE SET_SET
ORTSK_EQL_SET_SET
ORTSK_GEQTSETTSET
OPTSK_IN SET SET
ORTSK_INYERSECT SET_SET
ORTSK_LEQ_SET_SET
ORTSK_NEQ SETTSET
ORTSK_UNION_SET_SET

! ¢ operations:

i ADD ESS_OF (L), SIZEOF

i Also, addition or subtraction involving typed pointers

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

ontsx _ADDRESS L 218,
ORTSK_SI12€0F _C
ORTSK_ADD_TPTR_L
ORTSK_SUB_TPTR_ L
ORTSK_SUB_TPTR_TPTR

: BASIC implication (A imp

ORTSK BIlT_IMP _B_B
ORTSK_BIT_IMP W W
ORTSK_BIT_IMP_L_L

: C pre~ and post- incremen

ORTSK_PRE_INCR_L
ORTSK_PRE_INCRLU
ORTSK_PRE_INCR™D
ORTSK_PRE_INCRTPTR
ORTSK_POSY_INCK_L
ORTSK_POST_INCR_ LU
ORT$K_POST_INCRTD
ORTSK_POST_INCRTTPTR
ORTSK_PRE_BECR_[
ORTSK_PRE_DECR”LU
ORTSK_PRE_DECR-D
ORTSK_PRE_DECR™TPTR
ORTSK_POSY_DECR_L
ORTSK_POST_DECRTLU
ORTSK_POST_DECR™D
ORT$K_POST_DECR_TPTR

: Packed Decimal Operations.

ORTSK ADD_P_P
ORTSK_SUB_P_P
ORTSK_MUL_P_P
ORTSK_DIV_P_P
ORTSK_UNARYZPLUS P
ORTSK_UNARY_MINUS_P

b b d i s b h [\
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nmeaunnn
ST ST N1 91,818
WAVALALES B
NP = OO 00
- - * W - @

: PL/I] B\t-String Operations.

ORTSK _CONCAT_TF_T¥F
ORTSK_EQL_TF_TF~

) ) ) ey
x) m-c—q-nm'n-nﬂ
-

W;
R
ORTSK_EQL _RFA_RFA
ORTSK_NEQ_RFAZRFA

ORTSK_UNARY_PLUS Q
ORTSK_UNARY_MINUS Q
ORTSK_UNARY_PLUS B
ORTSK_UNARY_MINUS O

! Built=in Functions

ORTSK -SUCC_ENUM
ORTSK_PRED_ENUM

- - - - - - - - - -

nn

- ®

NV PO NN NOMNO RO
oo OO0 ONONONONUYLLALAALA
WOO~NOT VI W = OO0 ~NO NS

~N -~
-
. .

nn
nno

: Fixed binary operations.

ORTSK_UNARY_PLUS_FIXED
ORTSK_UNARY_MINUS_FIXED
ORTSK_ABS_FIXED

AT
Sy Py Py Pt et Pt Pumtt Pt S S
3 2K 2 3E I K I 2 3K O
mmammmmmmmmm
VOO0 0OUOO0O0O0

; Literals that are defined for
LITERAL

AINIPLNLRNLNVNINV PO N NPT
QOOO0000COOD NNNNNNNYN
B 25 U0 = O O 00 O B NND
S8 8 S B T T T T BV B S N

reex ALSO CHANGE the corresgond1ng
'eee definition in DBGPERMOP.MAR if
'vee you change this.

type id check in DBGSPERFORM_TYPEID_CHECK.
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ORTS$K_TYPE]
ORTSK TYPE]
ORTSK TYPE]
ORTS$K TYPE]
ORTSK™ TYPE{

UM
U
ORTSK_TYP

s fle & & o

n
R
R S BR

G

M
£
o9
T
-5 4,
M

R EN
TSE
TR _TP
BRNG
X _ROUT

:
.
{
4

uz "wnoaan

D_MI
DZEN
D-SE
D_TP
D_SV
D_MA

]
1R 2 T




F
DBGLIB.REG; 1 16-SEP-1984 16'48:55.33 Page 78

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 graph that specifies the implicit type conver-
sions to be done for FORTRAN adiition 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
10987656432109876544321098765643210

! MWIGHER_TYPE |  LOWER_TYPE !

Define the fields in an entry in an edge of a Type Graph.
IELD TYPE_GRAPHSFLD_DEF =
SEY

TYPE_GRAPHSB_LOWER TYPE
TYPE_GRAPHSB_HIGHER TYPE
;gge_anpnsu_aovu_Tvpss

Py L i st e e S g P s e At e b e dm e e e, -

" aon
Y
= lele]
. s ®
OO
o—‘.o
e A

; Define the macro which is used to declare an entry in a Type Graph
MACRD
TYPE _GRAPHSENTRY = BLOCK {1,WORD] FIELD (TYPE_GRAPHSFLD_DEF) X;
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o

TYPE CONVERSION INFORMAT]ION TABLE

The Type Conversion Information Table is a vector of longwords used
by 8 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.

3322 ; 222 g % 221111111111
1098765432109876543210

: CVTINFOSL_MAPTBL :

bocaen.- covsoocsssssa LA LB XL L L L B 2 X 3 T L L 2 2 ¥ 3 2 T T ¥y ¥y Y ¥ ¥ Y P ry Py ey Ty ¢

: CVTINFOSL_CVTTBL :

L T ey Sy —— cocecaseed

' flags '

A pointer to an Type Conversion Information Table is declared as
follows:

CVTINFO_TABLE: REF CVTINFOSTABLE

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

FIELD CVTINFOSFLD_DEF =
SET

MACRO

CVTIINFOSL_MAPTBL = [ 0, L_ ], ! Address of Type Map Table
CVIINFOSL _CVTTBL = [ 1, L_ ], ! Address of Type Conversion Table
CVTINFOSV_ROUND = [ 2, v_(0)]! Flag to indicate conversion result
TES ! 1s rounded

CVTINFOSTABLE = BLOCK[3,LONG] FIELD (CVTINFOSFLD_DEF) X;
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TYPE CONVERT ENTRY

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

| 3132222 g 2 i 2221111111111
! 109876 210987654321098765643210

&L
L ey e T P ¢
: TYPE_CVT$W_ROUT { WIGHER_TYPE !  LOWER_TYPE !
¢rcccnsccscccccsensssssoscosssssasscans LI L L L L LY LYY Yy Y ¥ ¥ ¥ Ty ¥YY Ty ¢

A pointer to an Type Map Entry is declared as follows:
CVTIPTR : REF TYPE_CVTSENTRY

i Define the fields of the Type Map Table entry. Also define an entry
; declaration macro.

FIELD
TYPESE¥T$FLD_DEF =

TYPE_CVTSB_LOWER TYPE = [0, B0_),
TYPE_CVISB_HIGHER TYPE = ([0, B1 ],
TYPE_CVISW_MAP_PATR = [0, w0_].
TYPE_CVTSW_ROUT = [0, w1])
TES;

MACRO

TYPE_CVTSENTRY = BLOCKC1, LONG] FIELD (TYPE_CVTSFLD_DEF) X;

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

leae
LITERAL
CVISK_MIN_ROUT = 1,
CVISKTPLITCVT = 1,
CvVISK_C0oB_PICT = 2,
' CVISK_MAX_ROUT = 2
ttew
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PATHNAME DESCRIPTORS

The pathname descriptor is used internally in the Debu aer to represent
a pathname, including data qualification, Thus "MOD\RCUT\X" is a path-
name in this sense, and so 1s 'MOD\ROUT\A.B.(C''. The format of a path-
name descriptor is shown here:

3322¢222222221111111111
1 1098765432109876543210

bommsccccncccccana broccrvconccncsccscs boocnccsccnccsss docacscsscsaccsanccsd

0 ' Unused ‘PTHSB_LOCINVOC | PTHSB_PATHCNT | PTH$B_TOTCNT !
doccccvressasnaas oo cscnan fosoecoessacsvcecea boanvocvcovcscncce ¢
! PTHSL_ INVOCNUM !
Ly Y Y gy ceoecsssaa LT Y T ¥
2 PTHSA_PATHVECTOR

Pointers to Counted ASCI] Strings

3 (one per longword)

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\RT\R2\R3 5\X). This index is zero if no invocation number was given.
The rest of the descriptor consists of longwords containing go1nters to
xggl}ng:vgdual names in the pathname, each represented by a

ring.

A pointer to a Pathname Descriptor is declared as follows:

ounted

PATHPTR: REF PTHSPATHNAME

]
)
]
'
'
i
[}
[}
'
]
i
i
i
1
i
]
i
)
)
i
i
i
i
i
'
‘
i
'
; * L T I ———
‘
]
]
]
'
i
i
i
]
[
'
0
]
[
1
i
i
feee
!
i Define the Pathname Descriptor fields.
FIELD Ptgz;LD_DEF =
PTHSB_TOTCNT =(0,80_ ), ! Total number of names in pathname
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LITERAL

MACRO

lee=

PTHSB_PATHCNT
PTHS8_LOCINVOC

PTHSL _INVOCNUM
PTHSA_PATHVEC TOR

TES;

DBGSK_MAX_PATHNAME
DBGSK “PATRADESCS12E
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including all data qualification

]

€ 0,81 1, ! Numver of names in pathname proper
! before any data qualification

C 0,82_1], ! The Location in the vector below of
! the name with an invocation num-
! ber (first name is 1) cr zero

E 0, B83__], ! Unused

1. L) ! The invocation number or zero

(2. A_ ) ! The start ot the pathname vector--has
! one name pointer (?ount1n9 to a
! Counted ASCI] name) per longword.

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

50, ! Maximum size of a pathname
2. ! Size gf fm?ed part of Pathname
escr

! criptor
DBGSK _PATHNAME _SIZE = DBGSK_MAX_PATHNAME + DBGSK_PATHDESCSIZE:

PTHSPATHNAME = BLOCK[DBGSK_PATHNAME _SIZE] FIELD(PTHSFLD_DEF) ¥;




DBGLIB.REQ;1 16-SEP-1984 16:48:5§.3S Page 83

PERMANENT SYMBOL DESCRIPTORS

The Permanent Symbol Descriptor is used to describe Debugger "‘permanent
symbols'' in Value Descriptors, Pr1m|r; Descriptors, and address expres-
sions. Permanent symbols name the VAX registers; RO’ is thus a perma-
nent symbol. Permanent Symbol Descriptors are only used for languages
COBOL and PL/1. A Permanent Symbol Descriptor has this format:

33222222 § % 221111111111
10987654321098765463210

tecccccccncnccncccccccncrencccccccccccccscacansan deccccccccrsanne +
0 ' Unused +OBGSB_PERMSD_ID!
teccccccccccccrrrarererrecccascccccccsccnacacsese $ecccccccccccans +
! 0BGSL _PERMSD_ADDR !
L i = L Ry g +
2 ‘ DBGSL _PERMSD_PATH :
=y gy g +

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

LA R

A e A R R Rkl T T N T O e

g Define the Permanent Symbol Descriptor fields and declaration macro.
FIELD DBE:?ERHSD_FIELDS =

0BGSB_PERMSD_ID = [ 0, BO__ ], ! Symbol ID (register number)
DBGSL _PERMSD_ADDR = [ 1, L_"), ! Address of the register contents
gggiL_PERNSD_PATH = (2, L_1 ! Address of symbol's pathname descr.
LITERAL _
DBGSK_PERMSD_SI12E = 3; ! Size of Permanent Symbol Descriptor
! in longwords
MACRO

DBGSPERMSD = BLOCKLDBGSK _PERMSD_SIZE) FJELD(DBGSPERMSD_FIELDS) X;

E These are the possible values of the DBGSB_PERMSD_ID field.
LITERAL

DBGSK _RO = 200, ! Register RO
DBGSK_R1 = 501. ! Register R1
DBGSK_R = Og. ! Register Rg
DBGSK_R = 203, ! Register R

DBGSK_R4 = 204, ! Register Ré
DBGSK_RS = 205, ! Register RS
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DBGSK_R6
DBGSK "R
DBGSK "R8
DBGSK RS
DBGSKR10
DBGSK _R11
DBGSK AP
DBGSK P
DBGSK SP
DBGSK ~PC
DBGSK “PSL

0 0NN
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Register

Register

Register R9

Register R10
Register R11

Argument Pointer (AP)
Frame Pointer (FP)
Stack Pointer (SP)
Program Counter (P(C)

Register R
Ster A7
R8

Processor Status Longword (PSL)
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PREDECLARED IDENTIFIER ENTRY

Language reserves Predeclered Identifier as names of functions,
procedures. t;Bes. values, etc. Predeclared [dentifier Entr¥

is used b¥ G to descr1be one of these predeclared identi 1ers.

An identiter is Looked up in this table, if an entry is found

value descrfgtor is created for this entr; fFor example, IRUG FALSE
in PASCAL, RUE FALSE., in FORTRAN he Predeclared Identifier
Entry has the fol[ou1ng format:

—i N
W
~N
~N
~N
~no

N

"n
L8]
~)

—a )
~n
——
—
—y
—_
=3
iy
—

............... +
PRIDSB_KIND !

o
C
>
| -
v
[
Q.
¢ --+
)
-
—
o
g
o
-
«
o
o
m
L 4
"
P
—
<
[ o
o
<o
—
-
B
m
*--9

L
(Predeclared Identifier name in Counted ASCII) 3
(Includes PRIDSB_LENGTH and PRIDSA_NAME fields) E

+

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

F IELD PR%?SFLD DEF =

I E R R R R R Rkl T Y o T ey S S S,

PRIDSB_KIND =C0, 80, ! Predefined [dentifier Kind
PRIDSB_DTYPE = [ 0, B1_ ], ! Data Type of the Predefined ID constant
PRIDSB_FCODE = [ 0, B2]. ! FCODE of the data type
PRIDSL _VALUE =[1,L.] ! Datas velue of the Predefined 1D constant
PRIDSB_LENGTH = E 2. 80_J, ! Leng of the Predefined ID name in butes
?2§DSA NAME = [ 2, A1) ! Predefined lD name in ASCII

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

MACRO




N
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PRIDSENTRY = BLOCKC,LONG] FIELD(PRIDSFLD_DEF) X;
} Define the valid values of the PRIDSB_KIND field.

LITERAL
PRIDSK_CONSTANT = 1; ' Predeclared ID constant
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UE DESCRIPTOR HEADER

Primary Descriptors and Value Descriptors are descriptors built b{

DEBUG to describe Primary Symbols and language values, respectively.

The language-1ndependent versions of these descriptors all have a
ea

common er section which has the following format:
3322222222221 111111111

10987656432109876543210987656¢¢3210
¢ ccccccccccces ¢ecccccccccacene Y e LT cecmcccen +
0 i $B_DHDR_LANG | $B_DHDR_TYPE | DBGSW_DHDR_LENGTH :
--------------- e L T R L e T T T TP
1 i $B_DMDR_KIND i $8_DHDR_FCODE i DBGSW_DHDR_FLAGS g
.................................... B = Ry ¥
2 i DBGSL _DHDR_TYPEID '
............................................................... +
3 DBGSL_DHDR_SYMIDO d
D L L L LT T T +

Define the Primary or vValue
1ELD DBGSDHDR_FIELDS =
SET

0BGSB_DHDR_LANG
DBGSB_DHDR_TYPE
DBGSW_DHDR_LENGTH
DBGSB_DHDR_K IND
DBGSB_DHDR_F CODE
DBGSW DHDR™FLAGS
0BGSV_DHBR_AGGR
DBGSV_DMDR_SUBREF
DBGSV_DHDR_BI TREF
DBGSV_DHDR_ SGNEXT
DBGSV_DHDR”BL IBLK
DBGSV_DHDRZUNCVT
DBGSV_DHDR_L I TERAL
DBGSV_DHDR_OVERR]DE
DBGSV_DHOR_TMPREF
DBGSV_DHDRFORMAT
DBGSL_DRDR_TYPEID
gggsL_ouoR,svnxoo

TN NN NN NI

Descriptor Header Block fields.

OMNINONIN

CggCgCCC<<)
—‘—'OOO0.0000

® % % & & o

—d e el cnd avd cnlh wdd anb wd =
s « s s 2 s s s v« TOODLCDODD

NN A I I I e b b O O O

L
(W LT N ] W

. e Y Y X e X aie X N R Nae Nane > N TR TN TN TN

e Te AV F JV NI J=
O Wt o N Y N N Nt N
N W ST TN W W

W% % & % % % % 8 8

(S 1S Ry R |

Language Code

Type Code (Primary/Value/...)
Length of descriptor in bytes

RST kind of entity

FCODE of data item

Flags word )

Set if data item is an aggregate
Set if partial data reference

Set if bit-string sub-reference
Set if value should be sign-extended
Set if data item is a BLISS block
Unconverted constant flag

Flag for Literal value

Set if override was present

Set if temporary SUBREF

Printing Format Code

TYPEID of data item ]
Context Symid (root data item)

 oememe =
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PRIMARY AND VALUE DESCRIPTOR HEADER FOR COBOL AND PL/I

The Primary Descriptor and the value Descriptor for (OBOL and PL/I are
descriptor blocks built 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 common header
described here. A Primary Descriptor or Value Descriptor for COBOL or
PL/1 thus has this format:

|

'

i

i

i

i

]

| 33222¢22222221111111111

; 10987654321098765432109876543210
i teccmcoccccannne teeemccccecnccas temesecccmnmsnenccscananasssssans +
L0 ! $B_DHEAD_LANG }_$B_DHEAD_TYPE ! DBGSW_DHEAD_LENGTH !
' tremcnascnccvcnnircnccncccccacaana tecncacwaccccccnccncccrrcnccccccans +
3 : DBGSL_DHEAD _POINTER :
S S :
' : :
| : :
; ; Language-Specific Information E
i
' tecccccccnmccccccccnncncccsccccccccarcecssasserresssecnncaannncne +
'

;

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

g DESCPTR: REF DBGSDHEAD

lees

]

% Define the Value or Primary Descriptor Header Block fields and the declaration
. Macro.
]

FIELD DBg:gHEAD_FIELDS =

DBGSW_DHEAD_LENGTH = [ 0, WO_ 1,! Length of dgscrigtor in bytes
! 1nclud1ng.t is header
DBGSB_DHEAD_TYPE = [ 0, B2_ 1,! The type of this descriptor
DBGSB_DHEAD_LANG = [ 0, B83__1,! Language of the descriptor
?EgSL_DHEAD_POINTER= (1, ! Unused at present
LITERAL , ,
DBGSK_DHEAD_SIZE = 2; ! Size of descriptor header in longwords
MACRO

DBGSDHEAD = BLOCKLDBGSK_DHEAD_SIZE] FIELD(DBGSDHEAD_FIELDS) X:
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The possible values of the DBGSB _DHEAD_LANG tield are the language codes
defined in the section entitled "Miscellaneous Literals'’ above. The possible
value ot 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 DES( ! This is a non-volatile value Descriptor
DBGSK _V_VALOE _DESC ! This is a volatile value Descriptor

| & £ 3

.
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PRIMARY DESCRIPTOR DEFINITIONS

Primary Descriptors describe Primary Symbols parsed in DEBUG commands.

A Pr1@or{ Symbol may be a simple name, such as ''ABC'', or a more complex
name including pathname qualification, data qualification, subscripting,
and dereferencing, such as ‘MOD\ROUT\A.B[2,3]J*.C(4).D"".

The Primary Descriptor described here is the Primary Descriptor built
by the Language-independent parser in module DBGPARSER.

A Primary Descriptor consicts of a Root Node followed by a doubly
Linked List ot Sub-Nodes :h describe the individual components
of the symbol described by ihe Primary Descriptor. Each Sub-Node
thus describes an instance of 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.D[2]*.E'' for examele. 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 for component D of
record A\B\C. This component is an array and requires an Arra< Sub-
Node. The next node is the Sub-Node for the array element A\B\(C.D[2].
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 a Record Sub-Node. Finally, the Last Sub-Node on the chain is for
component £ of that record. The type of Sub-Node reguired 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:

3322222222221 111111111
10987654321098765432109876543210
teccccccccccccna ¢eccccccccccccaa teccccccccccaa cocececnne ceccconaad
O ! $B_OMDR_LANG | $B_DHDR_TYPE ! DBGSW_DHDR_LENGTH :
1 i $B.DWDRKIND i $B.DHDRFCODE & DBGSW_DHDR_FLAGS :
2 1T e DBGSL_OHDR_TYREID T
3T DBGSL_DHDR_SYMIDO T '
o T DBGSW_PRIM_LENGTH VT DBGSW PRIM_OFFSET
I DBGSL PRIMFLINK Tt
6 1Tt DBGSL_PRIM_BLINK :
2 Unused ' SCOPE.STATE |
B oessipmimscop

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

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

THV f o S S AL b B g s ® S N L En e R g e WP MR R G NN G NS AR S R WS RGeS e RS R MR G e e S A s RS M S R e WP o M s M s e WSS MR R s

DBGSW_PRIM_OFFSET = [ 4, SWO_ ],! Offset within data item
DBGSW_PRIM_LENGTH = [ 4, W1__], ! Length of partial reference
DBGSA_PRIM_FLINK =[5, A_'], ! Address of Sub-Node list head in root
OBGSL _PRIM_FLINK =[5,L_1). ! Forward Link to first Sub-Node
OBGSL_PRIM_BL INK = (6, L. 1, ! Backward Link to last Sub-Node
OBGSB_PRIM-SCOPE_STATE= [ 7, B0_ J, i Scope state (see next field)
?ggSL_PRIH_SCOPE = [ 8, L_") ! Scope where symbol was looked up

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

MACRO
DBGSPRIMARY = BLOC
FIEL

K [,LONG]
D(DBGSOHDR_FIELDS, DBGSPRIM_FIELDS, DBGSVALUE_FIELDS) ¥;

E Define the size in Longwords of the Primary Descriptor Root Node.

L1TERAL
DBGSK _PRIMARY_SIZE =9; ' Size of Root Node in longwords
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PRIMARY DESCRIPTOR NORMAL SuB-NODE

Primary Descriptor Sub-Nodes are attached to the Primary Descriptor
Root Node vis a doubly linked list. The first Sub-Node represents
the flf;t data item in the Primary Symbol (for example, A/B in
"'A/8.CL2),D"") and subsequent nodes represent subsequent items (such
as .C, .CfZ]h and .D). ALL Primary Descriptor Sub-Nodes include s

common core’’ of intormation, with other fields added for certain
specitic sub-nodes. The '‘Normal Sub-Node'' described here is used

for all ''normal’’ symbols, neanlng all symbols for which no specific
Prwmar{ Descriptor Sub-Node has been detined below., This Sub-Node
has only the '‘common core'' fields and no type-specific fields:

33222222 % 2221111111111
2109876546432109876543210

: DBGSL_PNODE _FLINK !

oo vcvevcoscccnnccs LT L L Y T Y Y v Yy Yy} oosevesesssssaaasas +

: DBGSL _PNODE _BL INK

oo vaca eosssdecessssscssaccendocvosscsvncanaan doovovcoscccnaccns ¢4

{  Unused 1$8_PNODE _FLAGS !$8_PNODE_FCODE ! $B_PNODE_KIND !

boecvocscncancsca o - LT Y Y X T ¥ ¥ T Py ossdoocoossscan osae$

WV BN = O
&
o
P
(]
£
L —d
(aa)
[ ]
-
-g
O
rm
§ 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 _K IND -= May be an‘ RST kind, although it usually
is RSTSK_DATA or RSTSK_TYPCOMP. ,

0BGS8_PNODE _F CODE == Can be an‘ FCODE other than those for which
separate Primary Descriptor Sub-Nodes are
described below. ,

DBGSL _PNODE _TYPEID == The T;ge ID for the object's type.

DBGSL _PNODE_SYMID == The SYMID for the object. This field may
be zero, as it is for an array element or
8 pointed-to element.

DBGSL _PNODE _RELOC == A ‘'relocation constant® for the address.
This is normally 2ero, but can contain
8 user address (in the case of anonymous
references) or a byte offset (for strings)

[]
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
i
i
i
i
i
i
i
i
i
i
|
]
i
i
i
i
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l
|
: Define the size of the Primary Descriptor Normal Sub-Node.
LITERA
DBG‘K_PRIH_SIZE_NORHAL = 6, ! Size of Normal Sub-Node in longwords

! Define the fields of the Primary Descriptor Sub-Node. Also define the
: declaration macro.

FIELD DBGSPNODE _FIELDS =

DBGSL PNODE FLINK = 0, L_ ], ! Link to following primary sub=-node
OBGSL_PNODE BLINK = [ 1, L” ], ! Link to preceding primary sub-node
DBGSB_PNODE _KIND = E 2. 80_ j,i The RST "kind"' of this component
DBGSB_PNODE_FCODE = [ 2, B1Z J].! FCODE for this component
DBGSB_PNODE_FLAGS = E 2., B2_ 1, Flags byte
DBGSV_PNODE_EVAL = [ 2, v2_(0) 1, ! Evaluate subscript1ng dot
' qualification, or dereferencing
| operation on this component
DBGSV_PNARR_COLUMN = [ 2, v2_(1) 1], i Set if array in ‘column major' order
DBGSV_PNARR_BITREF = [ 2, v2_(§) ], | Set if this is a BIT array
DBGSV_PNARR_RANGE = [ 2, v2-(3) ], i Set if arraz has subscript ranges
DBGSV_PNVARZVALID = [ 2, v27(4) ], | Set it Tag has been validated
OBGSV_PNODE_IGNORE = ['2, 92_(5)],! Says to ignore SYMID in address
! computation.
DBGSL _PNODE_TYPEID = [ 3, L_ ). i TYPEID for this com onent
DBGSL _PNODE_SYMID = [ 4, L 1), ! Generic SYMID for this component
DBGSL_PNODE_RELOC = ([ 5, L_ 1, ' Address relocation factor
DBGSW_PNREC_INDEX = ([ 6, WwO_ ],! Record Component [ndex
DBGSW_PNREC'NCOMPS = [ 6, W1_ J,! Number of components in record
DBGSW_PNVAR_INDEX = [ 6, WO_ ]1,! variant Component Index
DBGSW_PNVAR_NCOMPS = [ 6, W1_ ],! Number of components in variant
DBGSL_PNVARZTAGID = ([ 7, t_"_),! SYMID of ta? variable (or 0)
DBGSL_PNVAR_COMPLST= ([ 8, L_ ], ! Pointer to list of record components
! in this record variant
DBGSL_PNVAR_DSTPTR = [ 9, L_ ], ! Pointer to Variant Value DST Record
! for this record variant
DBGSB_PNARR_SCALE = [ 6. BO_ ),! Decimal scale factor for array element
DBGSB_PNARRCDIGITS = E 6, BY_ %.! Decimal digits for array element or 0
DBGSB_PNARRTDTYPE = [ 6, B2_ ],'! DTYPE of an array element
DBGSB_PNARR_DIMCNT = [ 6, B3~ ],!' Number of array dimensions
DBGSW_PNARR_LENGTH = [ 7, Ww0_ ].! Length of each arra‘ element
DBGSB_PNARR_SUBCNT = [ 7, B3 ],! Number of actual su scripts supglled
DBGSL_PNARR_OFFSET = [ 8, L_"), ! Oftset to element (0,0....,0 it or
! b te depend1n? on BllﬁEF tlag)
DBGSL _PNARR_CELL ' YPE =E 9. L. 1. ! Y{B of array element data type
DBGSATPNARR_SVECTOR= [10, A ] ! BLOCKVECTOR of subscripts

TES.

MACRO
DBGSPRIM_NODE = BLOCK [,LONG) FIELD(DBGSPNODE _FIELDS)X;
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PRIMARY DESCRIPTOR ARRAY SUB-NODE

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

for Pr1nar{ ymbol components whose FCODE is Array). The node
contains all information needed lLater about the array type itself,
1ngtu@1ng the dimension count, all subscript types and ‘ounds. etc.
This is the format:

P e mm s e WS AR MR R LML ER W PR, G W GRS G UG A Ay a

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

0DBGSB_PNODE _KIND == Must be RSTSK_DATA or RSTSK_TYP(OMP,
DBGSB_PNODE _F CODE

- Must be RSTSK_TYPE_ARRAY.

DBGSL _PNODE _YYPEID - The T ge 10 for the arro{ type.

DBGSL _PNODE_SYMID = The SYMID for the array (or zero).
DBGSB_PNARR_SCALE == The element scale factor or zero.
DBGSB_PNARRDIGITS == The element digit count or zero.
DBGSB_PNARR_DTYPE == The element VAX standard type code (it
applicable) or zero.

L L L Y L T T T I T I T T T T I T I T TT Yy Shoocscccsscences ¢
0 : DBGSL _PNODE FLINK '
L T N P Y T G g LY YT ¥ ¥
1 i DBOSL PNODE BLINK . '
........................................................... L 3
2 i Unused 'se _PNODE_FLAGS 'ss _PNODE_FCODE | $8_PNODE KIND !
............................................. L T T Y=Y ¥ P Yy
.3 DBGSL_PNODE-TYPEID !
' becceccssssscsessassscses LU L LYY Y- ¥ ¥ ¥ ¥4 (LT L Yy Y ¥y Y y-¥rH LT T 2 Y Yy ¥ Ty amoed
IR DBGSL_PNODE_SYMID !
! ¢ocvecsacaa cscscsdosscescsscrvrvesns jrcsvansocasaans L T T T X T Y Y é
E 5 i DBGSL _PNODE _RELOC i
g 6 .$B PNARR DIHCNT‘$B PNARR DTYPE '38 PNARR DIGITS'SB PNARR_SCALE !
VY 4esscsssswsssssas - --------& .................................. L 3
E 7 'SB PNARR SUBCNY‘ Unused i DBG$U_PNARR_LENGTH '
! $eveccsceccsss LU UL DL DY LD T DL LY T 1 4 Y Y 4 T ¥ T ¥ R R R Y ey 4
{8 i _DBGSL_PNARR_OFFSET :
L9 : DBGSL _PNARR_CELLTYPE :
g 0 DBGSA_PNARR_SVECTOR 5
i ‘ "
: 5 (Block-vector of subscript information) 5
oL §
i S Aeccccccmccrccccrcscrrcnnceasasananrs +
]
]
]
]
'
'
[
i
i
i
i
i
i
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DBGSB_PNARR DIMCNT == The number of array dimensions, )
DBGSB_PNARR_SUBCNT == The number of actual subscripts supplied.
In some languages this may be Less than
the number of array dimensions. ,
DBGSB_PNARR_LENGTH == The length of each array element. This
length 1s in bytes except for DTYPEs
V (bits) and P (packed decimal).
DBGSL_PNARR_OFFSET == The offset to element ARR{0,0,...,0]

from the start of the arrar.
DBGSL _PNARR_CELLTYPE == The Type ID of the array element type.
DBGSA_PNARR_SVECTOR

- Start of the subscript block-vector.

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.

33222222 g 2221111111111
2107876543210987654643210

! DBGSL_PNSUB_SVALUE !

bonvoves eocreceveseocoseoan LU T T X Ty o e O e Y g ¢

' DBGSL _PNSUB_STRIDE |

[ T 1 T 1 D DS S D T D - - - +

: DBGSL_PNSUB_LBOUND :
: DBGSL_PNSUB_UBOUND !

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

DBGSL_PNSUB_SVALUE = E 0. L_ ). ! Subscript value .
OBGSL_PNSUB_STRIDE = L 1, L_ J, ! Subscript Stride (bit or byte
! depending on BITREF flag)
DBGSL _PNSUB_LBOUND = ;. L_ ! Subscript Lower Bound
DBGSL _PNSUB_UBOUND = . L ! Subscript Lower Bound
DBGSL_PNSUB_TYPEID = ( 4, L_ ! Subscrigt type's Type ID. If the
; subscript type is longword

integer, this field is zero.
TES;

DBGSPRIM_NODE_SUBS = BLOCKVECTORL,5,LONG] FIELD(DBGSPNSUB_FIELDS) X;

; Define the size of the Primary Descriptor Array Sub-Node.
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LITERAL
DBGSK _PR

. ZE_ARRAY = 10,
DBGSK “PR Z€ z

- ! Size ot fixed part in longwords
_SUBS 5. tS

ize of variable part per subscript,

IM_S1
Im_SI
also in longwo ds
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PRIMARY DESCRIPTOR RECORD SUB-NODE

1
1
|
1
! This Primar‘ Descriptor Sub-Node is used for record types (i.e., for
! Primary Symbol components whose FCODE is Record). The only extra

' field 'n _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.

[}

|

!

1

|

[}

33222222 % 2221111111111
21098765464321098765¢43210

L Y Y Y T T T T T T T T I I I T ' Y'Y Yy YYss coceasew erccesd

o ! DBGSL_PNODE _FLINK !
............................................................... ¢
1 DBGSL_PNODE_BLINK !
¢rcncccanacnace= docornrconscncnas jeccccsrscscscccas ¢eoccsncsscsscscccss +
2 ! Unused '$B_PNODE_FLAGS '$B_PNODE_FCODE : $B_PNODE_KIND !
teccmccccccccana tecmcccccicccans ¢eccccccctcncnas = +
304 DBGSL_PNODE_TYPEID !
............................................................... +
‘“ i DBGSL_PNODE_SYMID :
5 DBGSL_PNODE_RELOC !
temcccccccccccccccccccccnccacccccs et ccccrcccnacnaccccasccccsasas +
6 ! DBGSW_PNREC_NCOMPS : DBGSW_PNREC_INDEX !
------------------------------- = Lt

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

|

]

[]

]

]

|

]

]

]

|

[]

]

]

]

t

|

[]

i 0BGS8_PNODE _KIND -- Must be RSTSK_DATA or RSTSK_TYPCOMP.
: OBGSB_PNODE_FCODE == Must be RSTSK_TYPE_RECORD.

;
[}
]
\
]
]
]
]
]
]
]
L

DBGSL _PNODE_TYPEID - The T;ge ID 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.

ITERAL
DBGSK_PRIM_SIZE_RECORD = 7; ! Size of Record Sub-Node in longwords
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PRIMARY DESCRIPTOR VARIANT SUB-NODE

This Primary Descriptor Sub-Node is used for variant types (i.e.
tor Primary Symbol components whose FCODE is variant). The extra
tields 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.

' DBGSL _PNODE _FLINK i

¢$ssccssrssavnacanes LT T Y T T XY T ¥ T Y0 T T ¥ T o o N A +

| DBGSL _PNODE _BL INK |

LT 7 eoossesedoces sdjecscsssvssssessssdscscnsssssessasss +

!  Unused $8_PNODE_FLAGS }$8_PNODE_FCODE | $B_PNODE_KIND !

ocecssccsccscsscan bovocscscccssscssdrscscssscscscssacs bovoaccccsscsacae +

: DBGSL_PNODE_TYPE 1D :

oo - L L D U T T Y YT Py ¢+

' DBGSL _PNODE_SYMID '

dovoecssvenvene - 2 2T Tty TTYYTYYY Y Y Yy ¥y Yy Y +

DBGSL_PNODE_RELOC

- eoeceoeesseeTesaeeenew +

: DBGSW_PNVAR_NCOMPS ! DBGSW_PNVAR_INDEX :
cscese - o2 S 2 T DD T T P P Y T Y Y T T Y +
! DBGSL_PNVAR_TAGID :
: DBGSL_PNVAR_COMPLST :

: DBGSL_PNVAR_DSTPTR :

W 00 ~N OO0 v 0 W N = O

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_INDEX == 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 2ero)

DBGSL _PNVAR_COMPLST == Pointer to the list of record components
in this record variant.

DBGSL _PNVAR_DSTPTR == Pointer to the Variant Value 0ST Record

|
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
i
i
]
i
i
i
i
[
i
i
i
i
i
i
i
i
i
i
!
i
: for this record variant.
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]
E Define the size of the Primary Descriptor vVariant Sub-Node.

LITERAL _ , .
DBGSK_PRIM_SIZE_VARIANT = 10; ! Size of variant Sub=-Node in lLongwords
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PRIMARY PARSER STATE TABLE

The Qrimarg Parser (DBGSPRIMARY_PARSER) ogerates off a Finite-State
Machine (FSM) state table which defines the allowed formats of Primary
Symbols in the current Language. A Primary Symbol consists of a symbol
name which may include pathname qualification, data ?ual1f1cation. .
subscripting, dereferencing, and possibly other qualification depending
on the language. In PASCAL, for example, M\R\A.B(2,3)*.C(4].D is a
valid Primary Symbol. The operators in a Primary Symbol may include
N, Y, . ', and so on, Exagtl( which operators are allowed
and in which order thez are allowed is language-dependent, and this is
what is specified 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
if the current operator is the one specified in the transition entry.
The format of a Primary Parser State Table Entry is as follows:

3322222222221 11 1111111
1 10987656432109876543210

L L R L T L L L T L T S sy +
0o First Primary Parser State Table Transition Entry '
R LT T PRPES  UPEPIP S P AP +
§ Additional State Table Transition Entries é
" beeemcmececccccccccesccccecmcccecscccccmcmccmceeccemcmcccaeceees +
: Longword with value 2ero (0) :
D e e L Sy +
The individual Primary Parser State Table Transition Entry has this
format:
3322222222221 11111111
109876564321098765432109876543210
L L L T T ¢tcccccccccccccaa teccccccccnccana +
0 ' PRIMARYSW_NEXTSTATE i $B_ACTION | $8_0OPCODE i
¢tccccccconcna cocnmcscsssascassrereferccccanccccccas tecccccccccccce=

The whole Primary Parser State Table for a language 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 is indexed as such. Element 2ero 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
tag{e index which points to the beginning of the next state's state
table entry.

S S ar S e b A AR SO AL SRS EE O MO AR ER O GRS e P s S ARG MRS G ar P URE G MR G MRS DS S AR S R TR AR S RS WSS MRS ED S WS WD AR b R 4 D d D el g e g e g e s ey = g g ey am g MR EE. , am g

A pointer to a Primary Parser State Table is declared as follows:
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PRIMARY_TABLE: REF PRIMARYSTABLE

as .PRIMARY_TABLEL,STATE_INDEX,

Define the fields in the Primary parser
define the declaration macro.

1ELD PR%E?RY&FLD_DEF =
PRIMARY$B_OPCODE
PRIMARY$B_ACTION

PRIMARYSW_NEXTSTATE=[ 0 , W1

TES.
MACRO

PRIMARYSTABLE

{ 0, 80_ 1,
C o, 81_1,

This declares PRIMARY TABLE to be a block vector which is referenced
field-name] where STATE INDEX is the
vector index pointing to the current Primary Parser State Table

Transition Entry,

State Table Transition Entry. Also

: Operator code which activates this

! state transition

t CASE index for semantic action to be
! taken during state transition

! Index of next state after transition

= BLOCKVECTORL,1,LONG] FIELD(PRIMARYSFLD_DEF) X;

! Define the allowed values of the PRIMARY$B _ACTION field. These values are
i CASE indeces which select the semantic action routine to be executed for
: each state transition,

LITERAL
PRIMARYS$K
PRIMARYS$K
PRIMARYSK”
PRIMARYSK”
PRIMARYSK®
PRIMARYSK”
PRIMARYSK”
PRIMARYS$K®
PRIMARYSK®
PRIMARYSK®
PRIMARYSK”
PRIMARYSK”
PRIMARYSK”
PRIMARYSK”
PRIMARYSK

PRIMARYS$K
PRIMARYSK”
PRIMARYSK”
PRIMARYSK®
PRIMARYSK®
PRIMARYSK”
PRIMARYSK”
PRIMARYSK”
PRIMARYSK®
PRIMARYSX”

ACTION
“START_GBL
~GBL_TERM

_START SLASH
“START_DOT
~START_DOT_PLI
—START_DOT (0B
START_SUBSCR
_START_SUBSCR_BLI
—START_SUBSCR_PLI
_START_DEREF
—START_DEREF _PLI
SYARI TERM ~
“START_BIF _CALL
“START_TICR

_S
°S
_S
~S
-S
-S

LASH_SLASH
LASH_ INVOCNUM

LASH_DOT _PL]
LASH_SUBSCR
LASH_SUBSCR_PL]
—SLASH_SUBSCR_BLI
SLASH_DEREF
_SLASH_DEREF _PL]
“SLASH_TERM ~

MIN_
_ACT
ACT
JACT
CACTC
CACTC
JACT
CACTC
JACTC
JACT
JACT
“ACTC
_ACTC
JACT
_ACTC
JACT
ACT
ACT
ACT
ACT
CACTC
ACT
CACTD
JACT
JACT

ol
-

P Y T T X T N E R R I

T % & ¢ % 9% % % T 8 & & O

WA= O OW®WNO NS WA =20V NO NS NN~

® % & & % & & % 8 O

HuaHouwnunn
POPONIN) b b e e e e P e o i e

S ams am s s wm s Y sy -

-== Minimum action index

Global scope backslash found
Terminator after ?lobal symbol
Backslash after first operand
Dot qualification after first operand
“in PL/]

" in COBOL

Subscripting after first operand
Bliss subscript

PL/]1 subscript

PASCAL dereference .

PL/1 ''=>'' operator

Teru1nator after first operand
Built=-in function call

Ada tick operator

Backslash after previous backslash
Invocation Number in pathname
Dot qualification after backslash
“in PL/I
§ubscr1pt1ng after backslash

PL/]

Bllss subscr\pt after backslash
PASCAL * after backslash

PL/1 '"'=>' operator after ''/
Terminator operator after backslash




—
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PRIMARYSK _ACT_SLASH_TICK

]
P
0
-

! Ada tick operator

PRIMARYSK _ACT_DOT_SLASH_COB = 34. ' A of B\C in COBOL
PRIMARYSK_ACT_DOT_DOT = ¢5, ! Dot qualification after previous dot
PRIMARYSK_ACT_DOT_DOT_PLI = 26, ! in PL/]

PRIMARYSK_ACT_DOT_DOT (0B =27, ' " in COBOL

PRIMARYSK_ACT_DOT_SUBSCR = 28, ! Subscripting after dot qualification
PRIMARYSK_ACT_DOT_SUBSCR_PLI z §9. P in PL/I

PRIMARYSK _ACT_DOT_SUBSCR-(COB = 30, ! ' in coBoLL

PRIMARYSK _ACT_DOT_DEREF = 31, ! PASCAL * after dot
PRIMARYSK_ACT_DOT_DEREF _P = 3%. ' PL/I "'=>'' operator after ''.'’
PRIMARYSK “ACT_DOT_TERM = g . | Terminator operator after dot qualif.
PRIMARYSK_ACT_DOT “TERM_PLI = 34, ! ' in PL/]

PRIMARYSK _ACT_DOT_TERM (OB = 35, ! " in COBOL

PRIMARYSK _ACT_DOT_TICK™ = 50, ! Ada tick operator

PRIMARYSK _ACT_SUBSCR_DOT = 36, ! Dot qualification after subscripting
PRIMARYSK_ACT_SUBSCR™DOT PLI = 37, ! " in PL/I

PRIMARYSK ACT_SUBSCRSUBSCR = 38, ! Subscripting after subscripting
PRIMARYSK™ ACT ~SUBSCR® SUBSCR_PLI =39, ! " in PL/]

PRIMARYSK _ACT_SUBSCR “DEREF = 40, ! PASCAL * after (]

PRIMARYSK _ACT_SUBSCR_DEREF_PL] = 41, ! PLI '"'=>'" operator after subscript
PRIMARYSK_ACT_SUBSCR_TERM = 42, ! Terminator operator after subscripting
PRIMARYSK_ACT_SUBSCR_TERM_PLI = 43, ! in PL/I

PRIMARYSK_ACT_DEREF _DOT = 44, ! Dot after dereferencing

PRIMARYSK _ACT_DEREF _SUBSCR = 45, ! Subscripting after dereferencing
PRIMARYSK ACT_DEREF _DEREF = 46, ! Dereferenzing after dereferencing
PRIMARYSK_ACT_DEREF_TERM = 47, | Terminator after dereferencin

PRIMARYSK_MAX_ACT]ON

]
N
(=]
.

! === Maximum action index
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PRINT [INFORMATION TABLE

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.

)

'

i

'

i

]

i

\

| 33222222 g 2221111111111

! 10987654321098765432109876543210
i Vemcccccecrecncccaccecctcncncncccccccccccccscccccccnacacan—ae. +
L0 ! PRTINFOSL_ROUT _INDEX !
! teccccccrrcereccncccccrccrc st ccccnnscseccccccensssseasse mocsscssss -ad
; 1 ! PRTINFOSL _CHARTBL i
E L Yy o o Y L L L LY T T Y Yy Yy Py Yy yy
% A pointer to an Print Information Table is declared as follows:
g PRINT_INFO_TABLE: REF PRTINFOSTABLE

|

{

| Define the fields of the Print Information Table entry. Also define the
i declaration macro.

f

1ELD PRTINFOSFLD_DEF =
SET

PRTINFOSL_ROUT _INDEX
?2;1NFOSL-CHARTBL

{0, L_1.
(O I I

MACRO
PRTINFOSTABLE = BLOCKVECTORCRSTSK_TYPE_MAXIMUM + 1, 2, LONG]
FIELDCPRTINFOSFLD_DEF) X;

E Define valid PRTINFOSL_ROUT_INDEX Lliterals.

LITERAL
PRTSK_MIN_ROUT
PRTSK_OTHER
PRTSK_ARRAY
PRTSK_POINTER
PRTSK_RECORD
PRTSK_RECORD_(0B
PRISK_POINTER
PRTISK_RECORD C_PLI
PRTSK_VAR]IANTY
PRTSK_MAX_ROUT

Te® B & & T & & &N

SNNOAWVS AN OO

; Define valid Print Character Table Indexes.
LITERAL




r
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PRISK_BEGIN_CHAR
PRTSK_SEPARKTOR_CHAR
PRTSK_END_CHAR
PRTSK_RECPTR_CHAR
PRTSK_MAX_PRYCHAR

wunon
N0 O
®ee & & ®
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REG!STER DESCRIPTORS

A Register Descriptor is used to describe the absolute address of a
register or of a byte address within a register, It 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 call frame in the call stack this register 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 asre later used for various purposes when registers are examined.
They &re also required b{ routine DBGSSTA_REGISTER_NAME which generates
the register name for printing.

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

§322¢222222221111111111
1098765464321098765432109876543210
tecccccccccccccccccsrccccncncana toccccana cececcctoccccncncas booet
i DBGSW_REGD_SCOPENUM 1 $B_REGD_REGNUM i JSENTINEL iOFFi
............................... Y L (P

A Register Descriptor is declared as follows:
REGDESCR: DBGSREGDESCR
Define the fields of the Register Descriptor. Also define the declaration
Macro.
1€LD DBGSREGD_FLD_DEF
SET

b R T T g U g

DBGSV_REGD_OFFSET = [ 0, v_(0,2) ], ! Byte offset from start of register
DBGSV_REGD_SENTINEL = [ 0, v_(2,6) 1, ! Sentinel value--must be Xx'2D’
DBGSB_REGD_REGNUM = [ 0. BT_ J. ! The actual register number

= [0, wi_ ] ! The register's scope number

DBGSW_REGD_SCOPENUM
TES:

MACRO
DBGSREGDESCR = BLOCKL!,LONG] FIELD(DBGSREGD_FLD_DEF) X;
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RUN-TIME SYMBOL TABLE DEFINITIONS

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 image,
The RST itself is built and accessed entirely through the Symbol-Table
Access Routines in modules RSTCNTRL and RSTALCESS.

The RST is the structure through which the DST is accessed, one module
at & 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'g free memory, contains one entry for
each lexical entity and data item in the modute's DST. Each RST entry
contains a pointer to the corre;pondin? 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:

1088888888880 i 0oaresanano
tecccccasana csssss ssssccccssasssssscscasd

: RSTSL_MASH_FLINK :

escceococcee ooceescew ¢

: RSTSL_MASH_BL INK :

’ ........... - o & e --.----------------’

: RSTSL_SYMCHNPTR !
: RSTSL_DSTPTR :

cocccan oesessscecsevescas L

! " RSTSL_UPSCOPEPTR :

bmoscovocvcocosceonens - dosveosssssscvcasdscssnocncccacan ¢+

: RSTSW_REF COUN ! tlag bits | RSTSB_KIND !

fonensocsscssesvecssesvsessssscoacan doessscvocscas LTI I Y Y Y Y P Y Yy Y ¥

The hash chain torward 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 List 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 ‘tenporar‘" 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 Entr¥ 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 linked together through the
RSTSL_SYMCHNPTR pointer in a singly linked List.  The List starts at the
Module RST Entry and is terminated b{ 8 zergo forward Link. This list is
t::verseg rhen the Rodule's whole RST is released to make room for an-
other module.

The RSTSL_DSTPTR Bointe( ?ives the address of the symbol's DST entrK.
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 RSTSB_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 field contains a reference count which speci-




— — —_
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fies how many references (pointers) to this RST entry have been passed
to the rest of the Debu?ger. When this count is non-zero, this RST en-
try cannot be released to free storage. The reference count is thus
used to prevent a '‘dangling pointer'' problem,

]
i
i
i
i
2 A pointer to a Run=Time Symbol Table Entry is declared as follows:
g RSTPTR: REF RSTSENTRY

]

i

This declaration macro collects gogether all the individual FIELD sets
i declared below tor the various kinds of RST entries.

MACRO

RSTSENTRY = BLOCKC,LONG) FIELDC(RSTSFLD_CORE,RSTSFLD_MOD,RSTSFLO_LEX,RSTSFLD_DATA) %;
3 These are the RST entry common core field definitions,
FIELD RST$FLD_CORE =

SET

RSTSL_HASH_FLINK = [ 0, L_ ], ! Symbol name hash chain forward link
RSTSL_HASH BLINK = [ 1, L_ 1], ! Symbol name hash chain backward link
RSTSL_SYMCANPTR = [ 2, L_ ], ! Pointer to the next RST entr‘_betong-
!, to the same module as this one
RSTSL_DSTPTR =3, L., ! Pointer to this symbol's DST entr{
RSTSL_UPSCOPEPTR = [ &, L_ 1, ! Pointer to the RST entry one level up
! in scope from this one
RST$B_KIND = 5,80_ ], ! The kind of RST entry this is
RSTSV_GLOBAL =[5, v1_(0)),! Flag set if this is a ?lobal symbol
RSTSV_NONZLENGTH = C 5, vi_(1)],! Flag set to TRUE if this symbol has a
! non-zero Length .
RSTSV_INVOCNUM = [ 5, V1_(2)],! Flag set if symbol has invocation num.
RSTSV_SET_TYPEPTR= [ 5, v1_(3)1,! Flag set to indicate that the Data RST
! Entry RSTSL_TYPEPTR field should
! be set during RST build.
RSTSV_MARKB]T = (5, VI_(&)],! Mark bit available for temporary use
' (such as stopping recursion)
RST$v_COBOLGBL = [ 5., v1_(5)].! Flag bit set to indicate this symbol
! has the COBOL ‘‘global’’ attribute
RSTSV_REGISTER = [ 5, v1_(6)),! Flag set if SYMID represents a register
?ééSU_REFCOUNT =05, wi_ ] ! Reference count for storage management

lene

]

! The following are the possible values for the RST$B_KIND field. This field

! specifies what kind of RST entry this is; it thus indicates both what kind of
! symbol the RST entry represents and what the format of the RST entry is after
5 the ‘‘common core'' part.

LITERAL
RSTSK_INVALID =0, ! Invalid code--cannot occur in RST en-
! try but can be returned by some
! Symbol Table Access routines
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RSTSK_NOTUNIQUE = 9, : Symbol not unique--cannot occur in RST
' entry but can be returned by the
! DBGSSTA_GETSYMBOL routine.

RSTSK_MODULE =1, ! Module RST entry

RSTSK_ROUTINE = 2, ! Routine RST entry

RSTSK_BLOCK = 3, ! Block RST entr¥

RSTSK_ENTRY = 8, ! Entry Point RST entry

RSTSK_LABEL = 4, ! Label RST entr;

RSTSK_LINE =5, ! Line ~umber RST entry

RSTSK_DATA =6 ! Data item RST entry

RSTSKTTYPCOMP = 10, i Type component RST entry

RSTSK_TYPE =7 ! Data type RST entry

RSTSK_VARJANT = 1i. ! Record variant set RST entry

RSTSK_INVOCNUM = 1%, ! Invocation number RST Entry

RSTSK_OVERLOAD = 13, : Overloaded Symbol RST Entry

RSTSK_KIND_MINIMUM = RSTSK_INVALID, ! Minimum possible kind value

RSTSK_KIND_MAXIMUM = RSTSK_OVERLOAD; ! Maximum possible kind value




—
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RST ENTRY FOR A MODULE

A module is represented by a Module RST Entr¥ at all times, whether the
rest of the module is in the RST or not. This Module Entr¥ then points
to a linked List of RST entries for the remaining symbols in the module
via the RSTSL_SYMCHNPTR pointer: the end of this List is indicated by a
2ero pointer. The RSTSL_UPSCOP&PTR pointer is not used as an up-scope
pointer in a Module Entrzj-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
pqo?qan into o singly linked List, This List is scanned during RST ini-
tialization and when processing the SHOW MODULES command.

3322222222221 111111111
1098765464321098765432109876543210

booccacsesssecanw ewseoeoesas - D D W S P D D D D D D D WD D D D D D P T G P D - - ¢

: RSTSL_HASH_FL INK :

booccosanrsssconean - oeseseseveseeen eosesseeessesssw +

: RSTSL_HASH_BL INK :

boascevcsrveeonaw o L LT L Y 1 T P ¥ Y T Y ey L3

: RSTSL_SYMCHNPTR !

b oesesereeeersscenseTeaS S +

' RSTSL_DSTPTR i

[}
+ oesesees L T ™ eoocsceseseeesnccaw +
[}
]

RSTSL _NXTMODPTR !

P T X T TP vy Y ¥ T 4

RSTSW_REF COUNT i Flag bits | RSTSB_KIND |

¢tosocen $ eeecseesssfocsnccccsscasas ¢

: RSTSL_SAT_PTR :

bocsnccns LT T XX TP ¥ ¥ ¥ T ¥ ¥ Ty v ¥ ¥ 4

' RSTSL_PCTBL_BASE :

trworovoevesecssee oee eocosscecsscsseseesassew +

' RSTSL_MODRSTSIZ '

oo o S S S ES S s ES S ES ® o e cooessecame oesomeceoewe L2

' RSTSL_MODSRCTBL V

boovsccvvosvnmnnse e L T T Povoacsscscscvcces ¢

Unused IRSTSB_LANGUAGE | Flag bits !

boovvovcens ow dooncnsnccrssrsndoncessesnvsacnasa

RSTSL_MODPCTBL '

o 0 ~N O v & W = O

-
o

-—b
-
.-

- -

w N
o
w
-
o
F
]
[ o4
>
w
m
<
>

Unused i $B_IMGFILCHAN !

boocan cToceesrseeveee L T 2 L Y oeeeeeeseeeesfenessscsscsveen ¢

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
MOD_PC_TBL(0)) ?ives the number of P(-Correlation Table DST records in
the module's DST, and the remaining cells (i.e., MOD_PC_TBL[1] through
MOD_PC_TBLL.MOD_PC_TBLLO]]) contain pointers to thosé DST records. Each

'
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
s
i
;
i
i
i
i
;
i
i
i
i
i
i
;
i
i
i
i
i
i
i
i
L]
]
i
i
i
i
i
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o

cell is one longword. If there are no P(-Correlation Table DST records
for a given module, the RSTSL_MODPCTBL field is zero.

PC-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
P(-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., MODSRCTBLLOJ) contains the number of Source Line Correla-
tion DST Records in this module's DST and the remaining cells (i.e.,
MODSCRTBLLY1) through MODSRCTBLL.MODSRCTBLLOJ]) contain pointers to those
OST records. Each cell in the table is a longword. If there are no
such DSY records at all, the RSTSL_MODSRCTBL ¥ield is zero.

The memor, blorks pointed to by RSTSL_MODPCTBL and RSTSL_MODSCRTBL both
have the folLlowing format:

11111
$32109876543210

o
©
oo
-~
o
Y —a

Number of such DST records for module

or Source Line Correlation DST Records

* ceossccsecsecseon d o= 4

+
‘
é Pointers to module's P(C-Correlation Table DST Records
¢

When registers are examined using a numbered scope which does not corre-
spond to anK routine in the RST, a dummy Module RST Entry is created to
represent that scope. In such an RST entr;, the RSTSV_MODNUMSCP bit is
set to distin?uish 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 field. 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.
These special Module RST Entries are built ¥ the GET_REGISTER_SYMID
;g¥ié?gsgnd are recognized by the DBGSSTA_SETCONTEXT routine, both in

This set of field declarations includes all fields outside the RST common core
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s used in the Module RST Entry.
FIELD RSTSFLD_MOD =
SE?Y

RSTSL_NXTMODPTR = E 4, L

RSTSL_SAT_PTR =[ 6, L

RSTSL_PCTBL_BASE= [ 7, L_

RSTSL_MODRSTSIZ = [ 8, L_

RSTSL_MODSCPNUM = [ &, L_

RSTSL_MODSRCTBL = [ 9, L_

RSTSV_MODSET = [ 10, v_
RSTSV_MOD _IN RST= [ 10, v_
RSTSV_ANORMOD = [ 10, v_
RSTSV_MODNUMSCP = [ 10, v_
RSTSV_SHARE _IMAGE=[ 10, v_
RSTSV_OLDPLIFLAG= [ 10, v_
RSTS$B_LANGUAGE = [ 10, B1
RSTSL_mODPCTBL = [ 11, L_
RSTSL _BASEVA = [ 12, L_
RSTSB_IMGFILCHAN= [ 13, B_
TES:

LITERAL
RST$K MODENTSIZ = 1

2
RSTSK”SHARED_MODENTSiZ = 1

- . @

e e

],
J.

(0
(1
(2

N N

(3) ]o
(4) 1,
(5) 1,

[ ] ]

4;
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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 if the MODNUMSCP bit
. described below is set
Pointer to table of pointers to the
module's Source Line Correlation
DST Records (or zero)
Lag indicating this module is SET
Lag indicating module is in the RST
Lag 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 indicating that this is a shared
image
Flag ind?qating.this is a PL/I module
compiled with an old compiler
which generates incorrect VAX
standard array descriptors
The itanguage 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

"nn

% Define a symbol’c name for the size of the Module RST Entry in longwords.

! Size of Module RST Entry
' Size of Shared Image Module RST

Entry

TN o o ¢ o o e e S G e G G G WS G e L P RS LA AR L P . Ae ..
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RST ENTRY FOR A ROUTINE

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
Entries. The individual illustrations show which RST entries use which fietds.

IELD RSTSFLD_LEX =
SET

[}

'

i

]

5 The RST entry tor a routine has the format shuwn here. Each Routine RST
! Entry has an up-scope pointer (RSTSL_UPSCOPEPTR) which points to the RST
' entr‘ for the containing lexical entity. That can be a module, a lexi-
' cal block, or another routine. The start and end addresses of the rout-
! ine's code are also given in the RST entry. There is also a Static

' Address Table (SAT) go1nger which points to the SAT entry for this rout-
! ine, and there is a Static Link pointer which points to the routine's

' Static Link DST record (or is zero). The routine breakpoint address is
: also kept_in the RST Entrz--th1§ address may be set from a Prolog DST

! Record. The Routine RST Entry is always built when the RST for a

3 module is built.

i

i 332222222222 1111111111

; 109876564321098765432109876543210

!. éoossscsvonsccsvcessessasan - CL L L T ¥ T Y T T Ry 2 4
o0 RSTSL _HASH_FLINK i

. L Y Ty T e e I P

b i RSTSL_HASH_BLINK i

b2 : RSTSL_SYMCHNPTR !

L3 : . RSTSL_DSTPTR ;
A RSTSL_UPSCOPEPTR :

! bovoacae - {ooscossccccacas dvonocncsescvocna 4

: 5 i RSTSW_REF COUNT i Flag bits i RST$B_KIND i

L6 ; RSTSL_STARTADDR ;

g 7o RSTSL_ENDADDR ;

L8 RSTSL_RTNSATPTR ;

. L Y Y e Y T T T TS

.9 i RSTSL_STATIC_LINK i

g 10 RSTSL_BREAKADDR :

i L L Y Y L e L e L L T YT T T T T YT ¢

i

i

i

[

i

i

F

RSTSL_STARTADDR = { 6, L_ ], ! Lexical entity start address
RSTSL_ENDADDR = [ 7, L ], ! Lexical entity end address
RSTSL_RINSATPTR = [ 8, L_ ], ! Address of Routine's SAT entry

RSTSL _STATIC_LINK = [ 9,7L_ ), ! Address of Static Link DST record or 0
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RSTSL_BREAKADDR = { 10, L_ ] ! Routine breakpoint address (start
! address, start address ¢ 2, or
1ES ' address from Prolog DST Record)

! Define symbolic names for the lengths of the

E ALl Lengths are expressed in longwords.
LITERAL

RST$K_ROUTENTSIZ = 11, |
RSTSK LEXENTSIZ = 8 i
RSTSKTEPTENISIZ = 11, '
RSTSK_UBLENTSIZ = 7, |
RSTSK LINENTSIZ = 8: i

! Size
! Size
! Size
! Size
! Size

lexical 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
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RST ENTRY FOR A LEXICAL BLOCK

The RST entry for a lexical block has the same format as that for a
routine, A?a1q the up=scope pointer points to the RST entry of the
containing lexical entity, and the start and end addresses of the
block's code are given. The Lexical Block RST Entry is always built
when the RST for the whole module is built.

1098765¢4 1

tecccccccccccccccccccc e e rccccccr e s nrers e s et es sttt nenncenene +

L T L T L LT T LT e Sy P +
1 RSTSL_HASH_BLINK :
2 i TTTTTTTTTTTTTTTTTT RSTSL_SYMCHNPTR T :
S RSTSL_DSTPTR :
¢ T RSTSL_UPSCOPEPTR '
s STRRETCOWT i Flag bits | Rsteecin
6 ! RSTSL_STARTADDR :
74T RSTSL_ENDADDR '

[}
]
i
i
;
]
;
|
;
;
;
|
]
]
|
Lo RSTSL_HASH_FLINK !
]
]
]
i
:
;
;
;
;
;
;
g

{ocsoscsccena ecoeeecesceee L L L D T DY T LT Y T Y Y Y Y T Ty PP Ry Py Py ¥y P apsyse ¢4
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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) s shown here. The up-scope pointer points to
the RST entry of the containing lexical entity. An entry point has no

independent extent and therefore its RST entry has only a start address.
The Entry Point RST Entry is always built when the whole module's RST is

[}

i

i

]

i

[

i

|

|

; built.

i

i 33222¢2222221111111111

E 10987654321098765432109876563210
': bl Lt L L e L L L R I P L DD L L P L P PP T YT L Y Y Y T P Y eed
L0 RSTSL_HASH_FLINK !
! brcvvcccocnocncsssscssnorssoscsccnenccecaaan LI I I Y I DY Y Y Y Yy ey YTy
P RSTSL_HASH_BLINK :
! oo rrvsacscacassssssssanw LT Y T ¥ T - D D D P D T T D W D D D W
L2 RSTSL_SYMCHNPTR :
! ¢oncccccnvansssscscssrrescoccaceneccecenaaae ceveeeoeeaenen essseee
S T RSTSL_DSTPTR :
! joscccasrsrssesssssan osesesses SRRSO TOER DUV RRN DT E DD DG GGG S DN ED oo e
IR RSTSL_UPSCOPEPTR . :
! fomcnssscccasw -= oeoe ocessdsscssssscssssnses oesPeacesseessase
Pos RSTSW_REF COUNT i___Flag bits i RSTSBKIND |
! doococcca oeseseew ow - ecscccsssfecscosasneccaan
L6 RSTSL_STARTADDR :
. b -o- - oosececnseseesereerte TR ae
A unused :
! bovoe= L LT Y YY) ae LT T L T XY Y T Y P L 3
'8 unused i
: e Mt
9 unused 3
! bovcovcocvana L L A L L L L Y LT T L L T2 L T 1 T T 2 X ¥ T - oy Ty T $
; 10 ¢ RSTSL _BREAKADDR i
‘ Ty — My
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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 ent1t¥. Since a Label does not have extent, there is
only a start address ir the RST entry; no end address is given, The
Label RST Entry is always built when the whole module's RST is built.

oS 8PE8E888804783i 100nresus210

1
.
L}
.
|
.
'
-
'
.
|
.
|
.
[
.
[}
.
L}
.
[}
.
1
.
]
.
1
.
[}
.
!
.
]
.
|
.
]
L]
'
.
1
.
'
.
]
»
]
.
]
.
!
.
]
.
]
.
|
.

o T RSTSL_WASH_FLINK ST
T RSTSL_WASW BLINK :
2 i RSTSL_SYMCHNPTR T :
S T RSTSL_DSTPTR T :
o T RSTSL_UPSCOPEPTR :
s 1 RSTSW_REFCOUNT " Flag bits | RSTSBKIND i
6 T RSTSL_STARTADDR T :
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|
.
1
.
|
o
|
.
L}
.
L}
.
H
.
t
.
]
.
L}
.
]
.
|
.
[
.
1
.
]
.
1
.
|
.
'
.
l
.
|
.
[}
1
.
1
.
“
t
.
|
.
1
.
)
.
|
L)
1
.
|
.
!
.
'
.
'
.
'
.
[}
.
1
.

~N O WV W - O

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 entr‘ of the containing lexical entity (always
® 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 fis
built, however:. there are too mon‘ lines in a program to make this prac-
tical, Instead each Line Number RST Entry is built when the correspond-
1n8 Line number is referenced through the Symbol Table Access routines.
A dummy Label DST Record for the Line Number is built in the same memory
block as the Line Number RST Entry. The RST_entr‘ points to this DST
record and the DST record’s name tield contains the Line number as a
counted ASCII string (e.g. '"SLINE 25.2'").

1111111
09876564321098765643210

. T RSTSL_MASH_FLINK T '
poTTTTTTTTTT T TTRSTSL_MASH_BLINK T :
poTTTTTT RSTSL_SYMCHNPTR '
[ T RsTSLDSTRIR T '
T ] RSTSL_UPSCOPEPTR '
o RsTeRercowi i flagbits | Resaiw |
: RSTSL_STARTADDR :
VT T T RS TSL_ENDADDR oo '
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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 RSt entry tor the conta1nin? data object. The Data Symbol RST Entry
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 type.

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

RSTSL_SYMCHNPTR :

dosccnvcacsnonevcocoscccsccan SO OTTOEE NG EERG DS GS S S SES S e Shaeoeee »

RSTSL_DSTPIR !

[T T T XY T Y XYy S s s R 4 b D D D D D D D D D R R P D D D P D D D D G B D D D P A B D - ¢

: RST$L_UPSCOPEPTR !

bmocroconsccas csooeeecedoonseosessssssaan bossvovmvssssvavs ¢

' RSTSW_REF COUNT i Flag bits i RST$B_KIND !

dovoscssaaa L T T YT ¥ YT Ty

o v 5~ W NV = O

oo vew o LY T T2 T T L T T T TRy Y Y Y Y R P +

|
i
:
i
i
i
i
i
i
i
i
i
i
;
i
i
i
;
:
;
;
;
;
,
3
i
;
i
i
i
i
i
i
i
i
i
:
]
i
i

This set ot field declarations _includes the fields outside the RST common core
! used in the Data S‘nbol. Data Ty?e Component, Data Type, Variant Set, and

! Invocation Number RST Entries. The individual illustrations show which RST

i entries use which fields.

FIELD nsvszo_oA1A =

S

RSTSL_TYPEPTR =[ 6, L_ 1], ! A pointer to the Data Type RST Entry
! which ggves the data type of this
! data object. For simple types,
! this pointer is zero.

RSTSB_F CODE =(6,80_1, ! The 'format Code'' of a Data Type RST
! Entry~-indicates nature of type:
! array, atomic, record, etc.

RSTSW_TYPREFCNT = [ 6, W1_ ), ! The number of Data RST Entries that
! reference this Type RST Entry

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

RSTSL_BITSIZE =1( 8, L_ 1, ! The length in bits of data items of

this data type




-
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RSTSL _DST_TYP_REC_PTR = ! A pointer to the DST record containing
€9 L. 1. ! the embedded type-spec described

by the DEBUG built DST record
' pointed to by RSTSL_DSTPTR.
! The number of record components if

RSTSL_TYPCOMPCNT= [ 10, L_ 1],
this is a data record type

t

I

'

|
RSTSA_TYPCOMPLST= [ 11, A_ ], ! The start of a table of record compon-

' ent RST pointers )
RSTSL_VARSETCNT = [ 2, L_ 1, ! The number of distinct variants in

! this record variant set
RSTSL_VARTAGPTR = [ 4, L_ 1], ! A pointer to the RST entry of the tag

! variable for this variant set
RSTSA_VARSE1TBL = [ 6, A_ 1, ! The start of a table of variant set

! members, giving the tag value and

! component List for each variant.
?ggSL_INVOCNUH =C6,L.] ! The desired invocation number

: Declare symbolic names for the tengths of the various data, type, and
E invocation number RST entries. ALl lengths are in Longwords.

L1TERAL

RSTSK_DATENTSIZ = 7, ! Size of the Data Symbol RST Entry and
P the Type Component RST Entr¥
RSTSK_OLENTSIZ = 6 ! Size of the Overiocaded S{hbol RST Entry
RSTSK_TYPENTSIZ = {1, | 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




—

1
.
!
.
|
.
|
.
|
.
L}
.
L}
.
'
.
[}
-
|
.
|
.
|
.
|
.
|
.
|
.
[
.
|
.
|
.
'
.
'
.
'
.
[}
.
1
.
}
.
!
.
'
.
t
.
[}
.
]
.
{
N
]
L]
]
M
]
.
|
L]
]
.
[}
.
]
.
)
.

o WV &N = O
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RST ENTRY FOR A DATA TYPE COMPONENT

The RST en£r¥ 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'' of 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).

33222222 g 2221111111111
10987656321098765432109876543210

L T T T T T T T P T Y e Py Soecsseeesessew ¢

: RSTSL_MASH_FLINK !

bococcsssvcocoees oooesssuesnaes L Y T T ¥ ¥ [ 3

: RSTSL_MASH_BL INK :
RSTSL_SYMCHNPTR !
RSTSL_DSTPTR :

SIS S D G T B I 6D @ €5 @ 5 T I B @ @ & ® oocsvecssevrecw ¢

RSTSL_UPSCOPEPTR :

essesdjoscssssssssscssana ¢

Flag bits | RSTSB_KIND !

[]
]
$ osdpoccvvscccscncan ¢

RSTSL_TYPEPTR :

- ------------------------’

RSTSW_REFCOUNT

P oo @re @ v onas
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RST ENTRY FOR A DATA TYPE

The RST entr; 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 tvpe data t‘pes. however. The up-scope pointer
always points to the RST c¢catry 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
(OBOL record declaration. Data Type RST Entries for records, variants,
and enumeration tg es are built when the RST as a whole is built. ALl
other Data Type R3ST Entries are built only when needed.

2222222211111 11111
B7656432109876564432109876563210

o
oro

: RSTSL_MASH_FLINK !

boccocvcocasascas CL L L LY L Y T T T X T ¥ L 1 T Y ¥ ¥ Y Y g +

: RSTSL_HASH_BL INK :
: RSTSL_SYMCHNPTR :
A o RSTSL DSTPTR :
: RSTSL_UPSCOPEPTR :

- ceencencctscncnccnccccnan +
RSTS\W_REF COUNT Ftag bits | RSTSB_KIND !
! RSTSW_TYPREFCNT

e ¢ecccccccccnccnaa +
Unused

'
oeosessesessesdescssssvevcecaanee L3

L ]
RSTSL_TYPREF TBL :

D e W D D D D D G P D D S T P O D D D P P G G D P D G D D D OB D D EB b Wb GF D B D B @ @ @ ® @ ¢

RSTSL_BITSIZE '

- e e Seeeeeeeee e e eeeeDEeEEEEsSSs DS s Sa 0 G T O O W O W O 9 b s b ‘

RSTSL_DST_TYP_REC_PTR

RSTSL_TYPCOMPCNT

+
]
]

+
[}
]

+
]
L]

+
[]
i

oo vosssavocosccaa P S LY YT T YT Y T LY Ly Ty Y vy
'
L]
[ ]
1
L}
1
[ ]
1
L}
[}
[ ]
[ ]
L]
[ ]
L}
)
(]
[}
L}
]
]
L 4

&*>
(]
]

e P o=

VW 0 N O v &~ W NN =2 O

-
o

RSTSA_TYPCOMPLST

-l
-

the components of this record
or to the Data [tem RST Entries of the elements
of this enumeration type
(Not used for other kinds of data types)

]
\
i
'
\
\
'
i
\
\
‘
H
\
\
h
'
i
'
i
i
i
'
'
1
i
i
i
'
i
)
'
i
'
i
'
'
i
i
i H
i +
‘ :
| +
i :
‘ :
i :
; Pointers to the Type Component RST Entries of 5
i i
H :
‘ :
‘ :
‘ ]
‘ :
i +
i

i
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LITERAL

! the
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g These are the possible values

RSTSK_TYPE_MINIMUM = 1,

RSTSK_TYPE _ARRAY
RSTSK_TYPE_ATOMIC
RSTSK_TYPE_DESCR
RSTSK_TYPE_ENUM
RSTSK_TYPE_PICY
RSTSK_TYPE_TPIR
RSTSK_TYPE _RECORD
RSTSK_TYPE_SET
RSTSK_TYPE_SUBRNG

]
RST$SK_TYPE_COBHACK
RSTSKTYPE “BLIDATA
RSTSK_TYPE BLIFLD
RSTSKTYPEFILE
RSYSK TYPEPTR
RSTSK"TYPE “AREA
RSTSK TYPE OFFSET
RSTSK TYPE “VARIANT
RSTSK_TYPE “RFA

RSTSK_TYPE_SELF_REL_LAB

RSTSKTTYPE "TASK

RSTSK_TYPE_MAXIMUM = 22;

M
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tor the RST$B_FCODE field.

=== Minimum possible FCODE value
Arra tzpe

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 data type
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 tgpe

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

Self relative Label

Task type (as in ADA)

=== Maximum possible FCODE value

PORIND b b b caoed v o e o e e ) OO ~JONAN B> LN —2

N2 OQOWONO VS NN = =« % = » % & s =

T & & 9% 9 & & % & % & 8 9

NN RN
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RST ENIRY 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
appear free-standing--it is always built inside the memory block alloc-
ated for the containing record’'s Data Type RST Entry. Jts hash Links
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 fields which point to the tag variable's RST entry and
give the list of individual record variants within the set.

]

i

i

i

i

i

i

i

i

i

i

]

]

]

[]

! 3322222222221111111111

; 109876543210987656432109876543210
f LR L L L e e e L L S T T TP P P +
5 0 : RSTSL _HASH_FLINK '
1 teccccccccccanaa L T T L L L L T T T TP O i A P +
; 1 H RSTSL_MASH_BL INK i
! D it il LT T L P P O T T s
; P4 ' RSTSL_VARSETCNT !
! teccccnna cesccscvonns B e T e L L L L T +
E 3 H RSTSL_DSTPTR H
! L L D Lt L L T T T cacccssccsne +
! 4 : RSTSL_VARTAGPTR '
! tecccccacan L e T T b teccccccccccnas -t
5 5 : RSTSW_REFCOUNT i Flag bits i RSTSB_KIND :
' LRI L L LDt Lt et DT T T P P P - I P +
: 6 E RSTSA_VARSETTBL 5
- E Pointers to the Variant Entries (see next page) 5
! ' for the variants in this variant set '
; . 5 (One such pointer per lLongword) i
i ' 5
E : LD L L L L L L L L L L L D L P DL L P L L L P T L T Y Y Y T YT Y T LY Y R <
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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 (st of record
components which comgr1se this particular record variant. It also
gives 3 pointer to the Variant-value DST record for this variant,

332222222222 1111111111
10987654321098765432109876543210

bocacsssssnsssscnsann CL L T T Y T Ty o e e coooeed

: RSTSL_VAR_DSTPTR !

. .......................... - o S .S - -------------.------.----.--“-’

RSTSL_VAR_COMPCNT !

- S S S 5 5 85 S S WS S 5 5 @S LA A L L LYY Yy Y T r Yy Yy rry vy} ----’

RSTSA_VAR_COMPLST

List of RST pointers to the record !
components in this variant :
(One per longword) 5

i

+

.
[ ]
@ reccscsssmnnns § oa

Declarations for the fields in the vVariant Entry. Also a declaration macro.
IELD ng:;LD_VARENT
RSTSL_VAR_DSTPTR

WV o P e SR S ST DS DG NS G DS ARG DS RS WD R S s MRy e e g om.

- =(0,L_1J1, ! Pointer to Variant-value DST record
RSTSL_VAR_COMPCNY = [ 1, L_ J, ! Number of components in this variant
?EESA_VAR_COHPLST = [ 2, A_ ! Start of component RST pointer Llist

MACRO
RSTSVAR_ENTRY = BLOCK[,LONG) FIELD(RSTSFLD_VARENT) X; ! Declaration macro

hn s D e L T L kL T Yy ey P SR
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! These definitions have something to do with variant record tag
' variables. Unfortunately, no comments were put in to say exactiy
} what they are used for.

‘eee
1

é Define something or another.
FIELD as;g}Ac_aLocx_rIELos =

RSTSL_TAG_NUMVALS = [ 0, L_ J,! Number of values to follow (1 or 2)
RSTSL_TAG_LOWBOUND = E 1, L_ 1.! Lower bound value
?E%SL_TAG_HIGHBOUND = (2, L_ ) ! Upper bound value

LITERAL
RSTSK_TAG_BLOCK_SIZE = 3; ! The size of the tag variable block

MACRO
RSTSTAG_LIST = BLOCKVECTORC,RSTSK_TAG_BLOCK_SIZ2E)
FTELOTRSTSTAG_BLOCK_FIELDS) ¥;

!"—
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RST ENTRY FOR AN INVOCATION NUMBER

The RST entry for an invocation number has the format shown here. This
RST entry always follows the RST entry to which the invocation number
belongs on the module’s Symbol Chain. If 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 Invocafion Number
RST Entry. The Invocation Number RST Entry then specifies the desired
invocation number (which is assumed to apply to the innermost routine
in the scope of the symbol's declaration)., The RSTSL_UPSCOPEPTR field
in the Invocation Number RST Entry points to the original RST entry of
the object (usgall‘ data item) without an invocation number. The format
of the Invocation Number RST Entry is as follows:

: RSTSL_SYMCHNPTR

docssccovavcacscvwascsan L L L L L D 1 Y L Y ¥ Yy Yy Y ¥y Yy ¥ LI T T LY Xy Ty ¥ &

RSTSL_DSTPTR !

LY T 3 7 oosewseecseaw - W D D P D P P P D D D D D G G D D D D D D D D G B R R R R D S S-S ¢

: RSTSL_UPSCOPEPTR :

béocvcvsvnvcscossascaensssas seoeseesesdroscsvscssescacan

+
' RSTSW_REFCOUNT i« Flag bits i RST$B_KIND |

éoosea ceoscssesesas ceoseesesveeeeee$occescsevecnseee

' RSTSL_INVOCNUM i

(< B R L V. N I N - ]

[}
]
i
i
g
[}
i
i
i
i
g
1
; 1098765432
i
;
i
;
;
:
i
i
i
i
i
i
i
i
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RST ENTRY FOR AN OVERLOADED SYMBOL

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

An Overloaded S‘nbol RST Entry is created for each Overloaded Symbol
DST record (DSTSK_OVERLOAD)., The RST entry is hashed normally so that
DBGSSTA_GETSYMBOL can find 1it.

1088788888880 08343 000r6s543210

|
'
]
]
i
i
i
i
]
[}
i
i
i
! bosvcscan CL T Y YL Y LY C LU L T DDt D D DT T Ty T 1 ¥ T g e e ¢+
1
i
i
]
]
i
i
i
]
i
i
g

0 RSTSL_MASH_FL INK :
. T RSTSL_MASH_BLINK T '
2 1 T URSTAL_SYMCHNPTR T '
3 T T RSTSL_DSTPTR '
o 1T " RSTSL_UPSCOPEPTR T I
S 1 RSTSW.REFCOUNT  t Flag bits i RSTSBKIND

dtoocococnvarcosscsssessvcococsacase dovorccoccsans L Y 4
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SCOPE LIST DEFINITIONS

The scope List maintains the list of scopes declared with the SET SCOPE
command. It is a s1nal¥ linked List pointed to by the global variable
§COPE§LlST in module RSTCNTRL. Each scope entry on the List has this
ormat:

1088388888880 0ediibl00aresanano

boconcovsescscasss L d L L L L L L L L L L Ly Yy Y Yy Yy Yy Yy ¥y ’

0 i _____ e SCOPESL _FLINK ------------i
1 i ................. e SCOPESL_STATE e i
2 i ...... e SCOPESL_RSTPTR e __i
3 0 SCOPESL_MODPTR '

’ ............. PPEPEOTCTORESOTS OGO PO BHEEEGGE SIS S E S S s ’

A pointer to a scope list entry is declared as follows:
SCOPEPTR: REF SCOPESENTRY

Declare the scope entry fie.ds and the definition macro.
IELD SCOPESFLD_DEF =
SET

Y w2 am g o o wn S TP G M S Er g s n e s e s = e v em s R P 4 M s S A s e R am s mk am S G Mg .

SCOPESL_FLINK = ([ 0, L_ 1. ! Scope list forward Link or zero

SCOPESL_STATE = (1, L_ ]. ! The scope '‘state’’ or kind

SCOPESL_RSTPTR = [ 2, L_ 1, ! Pointer to scope's own RST entry

?ggPESL_HOOPTR =03, L_1 ! Pointer to scope's Module RST Entry
LITERAL . ,

SCOPESK_ENTSIZE = &; ! Size of scope entry in longwords
MACRO

SCOPESENTRY = BLOCK[SCOPESK_ENTSIZE] FIELD(SCOPESFLD_DEF) X;

! These are the possible values of the SCOPESL_STATE field. Each of these val-
; ues indicates what kind of scope is to be sedrched to match a given pathname.

LITERAL

SCOPESK_NORMAL = 1, ! Normal named scoge )
SCOPESK_NUMBERED= i. ! Numbered scope (PC in CALL stack)
SCOPESK_GLOBAL = 3, ! Global Symbol Table
SCOPESK_SETMODS = &; ! ALL SET modules
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THE SCREEN DISPLAY ENTRY

The Screen Display Entry contains all information needed to represent
and output a screen display on the terminal screen. ALl Display Entries
are linked to?ether b{ forward and backward Links. Each Display Entry
contains all Tnformation about where the corresponding display is placed
on the screen, what attributes it has, and what the contents (the text)
of the d1§plol is., The text is reecesented by pointers to the Screen
Display Line tntries for the text lines that make up the display.

'

i

i

i

E

'

'

'

i

|

] tesmccccccccccccc e e e necc e e ccccc e crceccceccacacccassssssane +
tooo DBGSL_DISP_FLINK :
[ I DBGSL_DISP_BL INK !
! L e — tecccccccecccens tecccccvcroncans +
P2 DBGSW_DISP_FLAGS i $8_DISP_REND i $B_DISP_KIND :
I Unused ; DBGSW_DISP_SCROLL ;
. fossvcessvceoscacsas COSPPONCPTOTOTTWTD T D0 ®ESee soseoases
L6 DBGSW_DISP_RLEN i DBGSW_D1SP_RBEG ;
M 0 .......... L L 2 0 X 1 1 1 1 1 1 ° 1 1 71 1 1 1 1 1 J SO GOAO OO DO EOE I ESeeE S o s
Pos o DBGSW_DISP_CLEN i DBGSW_DISP_CBEG :
g 6 DBGSW_DISP_DCOL 1 DBGSW_DI1SP_DROW ;
g 7 03GSW_DISP_L INECNT ! DBGSW_DISP_MAX_LINECNT ;
' ¢re- ¢ ssessssssscscccsccsns
P8 ~ DBGSL_DISP_START_LINE_PTR :
g ° i . DBGSL_DISP_END_LINE_PTR :
{10 ! DBGSL_DISP_WINDOW_PTR ;
g n o DBGSL_DISP_ERROR_PTR :
P12 OBGSL_DISP_OLDTXT_PTR :
Pz OBGSL_DISP_MODPTR :
P16 : DBGSL_DISP_CENTER :
g 15 DBGSL_DISP_MARKL INE ;
to1e A DBGSL_DISP_WINLINE :
g 17 ! DBGSL_DISP_MAXL INE ;
g L . DBGSL_DISP_CMOLIST :
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' L Y iy U L +
: 19 DBGSA_DISP_NAME 5
L] ! '
: 5 The display name in Counted ASCII E
[} ' '
U !
! LY T X ¥ T LT T Y XY N L X L L - ¢
]
]
[ ]
! ALl Screen Display Entries are linked together on a oubt‘ lwnked list
! for which the OWN block DBGSSCR_DISPLAY_(LIST is the Li ea lso,
! the DBGSL DISP START_LINE_PTR and DBGSL_DISP_END LINE_PTR fields of
! the Displag Entry constitute the List head for the doubly Linked List
: of Screen Display Line Entries associated with this 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 =
DBGSL _DISP_FLINK = ( 0, L_ ), ! Screen display List forward link
DBGSL_DISPTBLINK =[ 1, L™ ] ! Screen display list backward Llink
DBGSB_DISPCKIND = [ 2, BO_"J, i Screen display kind
DBGSB_DISP REND = 2, 81 1], ! Screen disflay rendition bite
DBGSV_DISP_REND BLD = [ 2, V1_(0) ) ' ding rendition bit
DBGSV_DISP REND-RV = [ 2, viZ(1) 1, ! Reverse-video rendition bit
DBGSV_DISP_REND_BLK = E 2, v1_(§) ], ! Blinking rendition bit
DBGSV_DJSP_REND UND = [ 2, V17(3) ], i Underline rendition bit
DBGSW_DISP_FLAGS = [ 2, Ww1_ T, ! Screen display fllg bits
DBGSV_DISP_REMOVE = [ 2, 92_(0) ], ! Remcve disp from pasteboard
DBGSV_DISP_INVSCR = [ 2, v2_(1) 1], i Invalidato Dl P_SCROLL field
DBGSV_DISP_ATTOP = [ 2. VZ_(g) 1, i Display at top of source file
DBGSV_DISP_ATBOY = [ 2, ve_(3) ], i Disela‘ at bottom of source file
DBGSV_DISP_MARKFLG = [ 2, v2_(4) ], i Mar anged lines in d1sElay
DBGSV_DISP_NEWDISP = [ 2, v2_(S5) ], i New display--suppress marking
DBGSU_DISP SCROLL = E . SWO__1,! Screen display scrolling count
= . W %. ! Unused (available for future use)
DBGSW_ DISP_RBEG = L[ 4, wO_ ], ! Screen window beginni ng row Location
DBGSW_DISP_RLEN = [ 4, Wi_ ], ! Screen window row lLength (height)
DBGSW_DISP_CBEG = [ S5, WO ), ! Screen window b ?inning column Location
DBGSW _DISP_CLEN = ( 5, wi_ ], ! Screen window column Llength (width)
DBGSY_DISP_DROW = [ 6, WO_ ], ! Screen window d sp ay row Location
DBGSW _DISP_DCOL = ([ 6, W1_ 1, ! Screen window displ a¥ column location
DBGSW_DISP_MAX_L INECNT ! Screen display's maximum Line count
= E 7, W0_ 3. ! (maximum Lines saved in memory)
DBGSW_DISP_LINECNT= [ 7, Wi1_ ], ! Screen display's actual line count
DBGSL_DISP_ SIARI-LINE-PfR ! Pointer to first Line of d\Spll{ text
=(8,L_1 ! (points to display Line entry
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DBGSL_DISP_END_LINE_PTR ! Pointer to Last Line of display text
= (9 L., !  (points to d1spla¥ Line entry)
DBGSL_DISP_WINDOW_PTR ! Pointer to first Line in screen w’'ndow
= (10, L_1J, ! (points to a Display Line Entry)
DBGSL _DISP_ERROR_PTR ! Pointer to List of error message
= LM, 12,! Dlspla{ Line Entries for display
DBGSL_DISP_OLDTXT_PTR ! Pointer to List of old Display Line
z E 1;. L. g. ! . Entries--used to mark changes
DBGSL_DISP_MOOPTR = [ 13, L_ ], ! Pointer to Module RST Entry--used for
! source Line displays only
0BGSL _DISP_CENTER = [ 14, L_ 1, ! Central Line number for source display
DBGSL _DISP_MARKL INE ! Line number to be marked with ''=>'" in
=(15, L 1! . 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, LD J, ! Pointer to display's DEBUG command
! List entry (or zero)
?ggsA_DISP_NAME = [ 19, A_ ) ! The display's name in Counted ASC!I
MACRO
DBGSDISP_ENTRY = BLOCK(,LONG] FIELD(DBGSDISP_FLD) X;
LITERAL

DBGSK_DISP_ENTSIZE = 19; ! Size of the tixed part of the Screen
! Display Entry in longwords

! Define the Literals used to indicate the display kind. The display kind
; 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_DISP_NORMAL =1, : Normal display kind=-=contents deter-
! mined by direct user input
DBGSK _DISP_DO = 2, ! Contents specified by UO command list
DBGSK_D1SP_SOURCE = 3, ! Source disglay with contents speci-
: fied by a source command list
DBGSK_DISP_REGISTER s &, ! Contents is machine register display
DBGSK_DISP_MAXKIND s &; ! ==<Maximum kind value

; Define literals for the display rendition bits.

LITERAL
DBGSM_DISP_REND_BLD =1, ! Bolding rendition mask
DBGSM_DISP_REND_RYV =2, ! Reverse-video rendition mask
OBGSM_DISP_REND_BLK = 4, ! BlLinking rendition mask
DBGSM_DISP_REND_UND = 8; ! Underline rendition mask

! Detine the Literals used to indicate the scrolling direction when scrolling
: @ screen display.




-

DBGLIB.REQ:

LITERAL
DBGSK_SCROLL _UP
DBGSK ~SCROLL “DOWN
OBGSK “SCROLLTLEFT
DBGSK “SCROLL “RIGHT

N —

Ssn & o

1
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Scroll the display up

Scroll the display down

Scroll the display to the Lleft
Scroll the display to the right



—
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THE SCREEN DISPLAY LINE ENTRY

The Screen Display Line Entry holds the text and other attributes of a
Line within a screen d‘§°l'l- This entry contains forward and backward
Links which Link this Line Entry to the Line 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, bliqk1n?.
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 Displa‘ Line Entries are used for
source displays as the name implies, and Normal Displa{ 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 s:reen disflays except
Source screen displays. This is the format of the Normal Screen
Display Line Entry:

3322222222221 111111111
1 1098765432109876543210

¢ocsaa D D D D D D TR D D D D D D D D D B W D P P P T D D D P P P S - +
0 ! DBGSL DL INE_FLINK :
1 DBGSL_DL INE_BLINK !

¢eccccccccccccaa teccrmccncccccnaa ¢rcccccccccccna= ¢rccccccccccccna +
2 ! Unused 1$8_DL INE_LENGTH! Flags ! _$B_DLINE_REND :

T tecccccccncccsrrirrncnccnncaccssfscccanns crccccs
3 DBGSA_DL INE_TEXT

P TR Y XX R PR R R R R RRE R it R R e el R X N R iy e i U U S,

’
: The Counted ASCII text of the display line §
: .
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' NORMAL DISPLAY LINE ENTRY WITH RENDITION VECTOR

The Normal Qispta¥ 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_RENMDFLG is set in the Display Line Entry's flaf.fie[d
and a '‘'rendition vector'' is present at the end of the Display Line
Entry, immediately following the Counted ASCII text of the display
Line, The rendition vector contains one byte of rendition codes for
each character in the Counted ASCI] text of the Line. The rendition
vector has the same length as the Counted ASCII text.

3322222222221111111111
109876543210987654321098765643210
tecccccccccccccccccccncccrcccccaccrncccsccc e e s secsesanaasaase +
0 ! DBGSL_DLINE_FLINK :
P E C Cr T P O T N O R R R RO B S eSS0 ES S-S - 5o - ..o e
1 DBGSL _DL INE_BL INK !
tecccccceccccana ¢mccccccccncnnan ¢ecccncccccccnna $rmcccccccccnnna +
2 Unused 138_DLINE_LENGTH! Flags ! $B_DLINE_REND !
............................................. focvrcovcacccccnans
3 DBGSA_DL INE_TEXT

The Counted ASCI] text of the displtay line

 ER R MR O R EET ERD NS R UG GR WD DGR Re EEC ED SR YR e SR RS g MRS S R AR DS AR Ry EE MRS SR AN aE s ES RS Wy W
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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

Egurcg gwsplay ine Entry. This is the format of the Source Display
ine Entry:

10687682883 808785433 00876543210
4ccocncccccccccacnsnccscaccnaan teccccccccrcrcccssrrracrccsnesnssses +
L D N K e eeeeeeeeeeeeee ;
1 ' DBGSL_DLINE_BLINK '
2 BESWDLINEFICEDD i Flags i 38 OLINE REWD |
3 0 DBGSL _DLINE_RECNUM '
o 1T DBGSL_DLINE_LINUN T :
0 S DBGSA_DLINE_TEXT2 :
§ The Counted ASCII text of the display line ;
femma i eesemasesememme e em e mmmmo e mmmeememmeemamemn e emeen ;

Each Display Line Entry is part of a doubls Linked List of such entries
associated with some display. The fields DBGSL_DISP_START LINE_PTR and
DBGSL _DISP_END_LINE _PTR in the display's Screen leptay Entry constitute
the List head For this List of Display Line Entries.

The Display Line Entries associated with 2 display are reused as new
text is added to the display contents. Ffor this reason, each entry
contains not only the tength 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.
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FIELD DBg:DLINE FLD =

DBGSL _DLINE_FLINK
DBGSL _DL INE “BL INK
DBGSB_DL INE _REND

DBGSV_DL INE _REND BLD
DBGSV_DLINE__REND_RV

DBGSV_DL INE_REND_BLK
DBGSV _DLINE_REND_UND

5BGSV _DLINE_RENDFLG
DBGSVZDL INEZSOURCEFL

DBGiB DULINE_LENGTH
DBGSA DLINE_TEXTY

DBGtU DLINE_FILEID
DBGSL DL INE _RE CNUM
DBGSL _DL INE _L INUM
?EESA DLINE_TEXT2

MACRO

EYEY YWY m ~
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! Forward Link to next Line entry

! Backward Link to previous Line entry
! Rendxtton bits for this Lline

? ! Bolding rendition bit
&

0

1

c
<< <<<< i

1 o

P Y X e e

| Reverse-video rendition bit
! Blinking rendition bit
i Underiine rendition b1t
flag byte
L1ne includes rendition vector
i Set for Source Disp Line Entry

length of the text buffer (bytes)
Line's text in Counted ASCII

-

e’ S e N N aut”
—

..—“Q‘!
o~~~
« o P

11 -

N
’ :’ i :'t_n_auu

-
——

J
—
L A --—n_;ocoo;n -

—

Source File ID of source line
Source file reccrd number of Lline
Line number of source Line

Source Line's text in Counted ASCI!

PP >0 oo

[ W -

DBGSDL INE_ENTRY = BLOCKC,LONG] FIELD(DBGSDLINE_FLD) X;

LITERAL
DBGSK_DL INE_ENTSIZE

DBGSK _DLINE_ENTSIZE?2

! Size of fixed part of Normal Display
i Line Entry in longwords
i Size of fixed part of Source Display
| Line entry in longwords




——
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0
1

2

1
!
]
i
i
i
i
i
;
i
.
1
i
;
i
i
:
;
i
i
i
;
i
i
i
;
i
.
]
i
i
i
i
f

MACRO

LITERAL

LITERAL

THE SCREEN PASTEBOARD ENTRY

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 (not 24) so that the last three Lines on the screen are
always reserved for user program output and DEBUG input prompting.

for each line, the vector contains one Pasteboard Entry of the
following format:

3322222222211 11111111
1098765643210987654321098765¢63210

doccscaccsnewssosvsaesssscasnnsssssaaa bosvcecococcaa consedsccvecacsesccne ¢

! DBGSW_PASTE _SCROLL ! $8_PASTE_REND | $B_PASTE_KIND !

bovssccvacecvecnsrscocenaeconnoeoeeew boccccccssvscanaa brocsrsevesvnoana L3

! DBGSL_PASTE_DISPID :
: DBGSL_PASTE _DLINE !

Define the fields of the individual Pasteboard Entry. Also declare the
declaration macro and the size of the vector and of each block.

IELD DBGSPASTE_FLD =
SET

DBGSB_PASTE_KIND = [ 0, BO_ J,! The kind of Line this entry holds
DBGSB_PASTE REND = [ 0, B1_ J,! The rendition bits for this Line
DBGSW_PASTE_SCROLL = [ 0, SWY_],! The scrolling amount for this Line
DBGSL _PASTE_DISPID = C 1, L_ ], ! Pointer to Display Entry for Line
?ggSL_PASTE_DLINE = (2, L_) ! Pointer to Display Line Entry
DBGSPASTEBOARD =

BLOCKVECTOR(DBGSK _PASTE_SIZE, DBGSK_PASTE_ENTSIZE, LONG]
FIELD(DBGSPASTE_FCD) X

DBGSK_PASTE_SIZE = 21, ! Number of Lines in pasteboard
DBGSK_PASTE_ENTSIZE = 3; ! Size of one Pasteboard Entry in
! longwords

; Define the allowed values of the DBGSB_PASTE_KIND field.

DBGSK_PASTE NULL =1, ! Null line-=no display covers it
DBGSK _PASTE_TEXT = i. ! Text Line from 3 display
DBGSK_PASTE _BLANK = 3, ! Blank Line within a display

"M rm i imiwimrsmswemmesmsmsn

M
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DBGSK_PASTE_LABEL
DBGSK “PASTE “BORDER
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! Top border Line with label
! Bottom border Line on screen

o
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THE SCREE

The Screen Window Entry co
with a named screen window.

10588888888

11
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N WINDOW ENTRY

ntains all the window parameters associated
It also contains the actual window name.

ALl Screen Window Entries are Linked together on a doubly Linked List
for which the OWN block IBGSSCR_WINDOW_[IST is the List head.

5 4 3 2 1 0 9876563210

: DBGSW_WINDOW_RBEG

H W NN = O
<
@
o
w
ll:
Il:
o=
&
L=4
=
II:
:l’
P
m
&

08

§ The window

A pointer to a Screen Wind
WPTR: REF

| Detine the fields of the Screen
F1ELD oag:unuoou FLD =

OBGSL _WINDOW_FL INK
DBGSL _WINDOW_BL INK
DBGSW_WINDOW_RBEG
DBGSW_WINDOW_RLEN
DBGSW_WINDOW_(BEG
DBGSW_WINDOW_CLEN
?223A W INDOW_NAME

'
|
|
'
$
!
|
L}
J
3
|
t
1
|
i
t
¢
]
|
|
i
1
|
]
i
1
1
L}
|
]
[}
!
|
]
1
]
1
]
!
]
f

nuwuwannnn
Cam Lan Lon Lo Top Lon Top)
NNV = O

e & & & & * O

MACRO
DBGSWINDOW_ENTRY = BLOCKI(

LITERAL
DBGSK_WINDOW_ENTSIZE =

GSA_WINDOW_NAME

+
;
;
;
H DBGSH _WINDOW_CBEG '
]
name in Counted ASCII §

+

ow Entry is declared as follows:
DBGSWINDOW _ENTRY

Window Entry.

! fForward Link to next Window Entry
i Backward Link to previous Window Entry
Beg\nntng row Location on screen
Row length (height) of window
?1nn1ng column location on screen
umn length (width) of window
s name in Counted ASCII

3
]

).
)
)
)

’
[
[ ]
[

> CECLCrr

0.
1
0
1

) The window

.LONG] FIELD(DBGSWINDOW_FLD) X;

4 ! The size of the fixed part of the

™ e cmc e
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! 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 SOUNRLE/MODULE=xxx commands. This structure is thus searched when

;_sou;ce tile must be opened so that the tile is opened in the proper
irectory.

The structure of this Llist is as follows. Variable DBFS$SRC_DIR_LIST in
module DBGSOURCE points to a singly Linked List of Source DTrector
Search List Header Blocks. Each Header Block contains a Module RS

Entry pointer (which may be zero) and points to a singly linked List of
Source Directory Search List Entries. Each such entry contains a direc-
tory name as a Counted 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. If the desired module is not
found, the Header Block with the zero Module RST Entr¥ ointer 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., |f
there is no Header Block with either the desired module pointer or the
zero module pointer, no Source Dlrector¥ Search List Entries are used--
the file 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 a pointer to the Module RST éntry 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 & Header Block with a 2erc Module RST Entry pointer and of course a
pointer to a linked List of Entries for dirl, ..., dirN.




—

1
DBGL18.REQ; 1 16-SEP-1984 16:48:55. 1) Page 144

L N R il e e R N I R e L e

t

LITERAL

SOURCE DIRECTORY SEARCH LIST HEADER BLOCK

The Source Directory Search List Header Block, as described on the
previous page, has the following format:

33222222 % 2221111111111
210987654321 09876543210

tecmmccccccccncsrceccnccccssccccccccccccccccnscncccccee cecrecccccs +
: SOSLSL_FLINK !
L Yy e P Py S ey L LY X
: SDSLSL_LIST_PTR !
tecccncc e r e e ccr st e e e ccr e c e c e P CCccec e e e e e a e ¢
: SOSLSL _MODPTR '
bbb bbbl L el Ll Ll e e DL L LD LT LT LT 2 2 2 itttk +

? ??inter to a Source Directory Search List Header Block is declared as
ollows:

SOSL_PTR: REF SDSLSHEADER

i Declare the tields of the Source Directory Search List Header Block. Also
3 declare the declaration macro.

FIELD SDSLSFLD_WEADER =
SET

SOSLSL _FLINK =(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; is
! zero if for all other modules

TES:

SOSLSK_MDR_SIZE = 3; ! Size of SDSL Header Block in longwords

MACRO SDSLSHEADER = BLOCKLSDSLSK_HDR_SIZEJ FIELD(SDSLSFLD_MEADER) X;




—
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SOURCE DIRECTORY SEARCH LIST ENTRY

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 a full file name, including extension and version number, but
in most cases it is used only to override the directory name as given
in the Declare Source File DST command. This is the format of a Source
Directory Search List Entry:

33222¢22 g 221111111111
109876546432109876546432109876543210
Ly Y Y e L L L T T T T I L T T T I I I T T T N Y Y T Y Yy 4+

: SDSLSL_ENT_FLINK :

L L LT L T Y T Y T T Ty ey Y Y ST tomocssvsssccnvace L)

' SDSLSA_ENT_DIRNAME i $B_ENT_DIRLEN '

! $cccccccaccccannn +

E (Directory name in Counted ASCII) |
tememececeeccmmmcceceeeceeemeesessmecsesececcssesscememememacene +

A pointer to » Source Directory Search List Entry is declared Like this:
SDSL_ENT_PTR: REF SDSLSENTRY

o

Declare the fields of the Source Directory Search List Entry. Also declare
! the declaration macro.

]
FIELD SOSLSFLD_ENTRY =
SET

SOSLSL_ENT FLINK = [ 0, L_ ], ! Forward Llink to next SDSL Entry
SDOSLSB_ENT_DIRLEN = E }. 2? i.i Length in characters of directory name

?ggLSA_ENT_DIRNAHE ~ ) ! First character of directory name
LITERAL . . X
SDSLSK_ENT_SIZE = 1; ; Size ot fixed portion of SDSL Entry

in longwords
MACRO SDSLSENTRY = BLOCK(,LONG] FIELD(SDSLSFLD_ENTRY) X;
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SOURCE FILE CONTROL BLOCK

This is the format of the Source File Control Block:

Tof8f88888f8oatailiditonresasano

R ER MmNt G I @M mI s woE s o =

The Source File Control Blocks (SF(Bs) 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 corresponding file. These blocks form a
circular doubly linked tist, where variable DBGSSRC_SFCB_PTR in module
DBGSOURCE points to the first block on the List., The blocks are alua‘s
maintained in order so that the Most Recently Used SFCB is first on the
List and the Least Recently Used block is Last. This ordering allows
DEBUG to close the Least Recentl{ Used source file when a file must be
closed in order to open a new file.

‘---------------------" SO SSS OO S HEESEEE S oo o o e e ‘
0 SFCBSL _FLINK :
.  Yecccccscssccsccccccccccsscscaccscccccccacacaa cccccccccnccencccs +
T B SFCBSL_BLINK |
! ’------------------.----------------------------‘ ............... ’
P2 Unused (M82) i SFCBSB_KIND !
' ¢ecccecae- I A e DD L L LT Y T cecccccsocases +
P33 SFCBSW_RFACURLEN : SFCBSW_RF 3PACING :
' coove cecccs cecece essccccccccc=a +
b6 SFCBSL_RFATBLPTR :
' tecccccccces -- - cecncnne ~ecccccccece +
Pos A SFCBSL_DSTPTR ;
o6 ; SFCBSL_FABPTR !
' deeeee cescceccnas cececccccee +
Lo SFCBSL_RABPTR :
. - - S5 e e e - LD L T T T Y TR R S S Y +$
P8 SFCBSL_NAMPTR :
g v i SFCBSL_XABDATPTR ;
g 0 SFCBSL_XABFHCPTR :
g no o SFCBSL_NAMBUFFER :
g 2 SFCBSL _CURRE CNUM :
§ 13 ; . . srcasL_sua_aer :
g 14 : Unused i SFCBSW_CUR_RFA4 :
I LI SFCBSL_LBRINDEX !
' tecccccccacan D T L T T T P P +
]
i
i
’.
i
i
'
i
]
i
i
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DEBUG always keeps 8 fixed number of Source File Control Blocks on the
List. 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 3
any one time. Thus, when all SFCBs 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 SFCBSBLOCK

Declare the fields of the Source File Control Block. Also declare the

[}
\
i
i
i
i
i
i
i
)
i
; A pointer to a Source File Control Block is declared as follows:
i
i
i
i
3 declaration macro.

f

1ELD SFCBSFLD_DEF =
SET

SFCBSL_FLINK =(0, L1, ! Forward link to next SF(B
SFCBSL_BLINK ={1,L 1] ! Backward link to previous $f(B
SFCBSB_KIND = E %. 80_ i, ! The kind of source file this is
SFCBS _RFASPACING=( 3, WwO_ ), ! The allocated Length of the RFA table
SFCBSwW_RFACURLEN= [ 3, wi_ ], ! The used length of the RFA table
SFCBSL_RFATBLPTR= [ 4, L_"1, ! Pointer to Record File Address (RFA)
! . table for this source file_
SFCBSL_DSTPTR  =( S5, L_ 1], ! Pointer to DST Declare Source File
t . command for this source file
SFCBSL_FABPTR = [ 6, L_ ). ! Pointer to the FAB for this file
SFCBSL_RABPTR = [ 7, L_ 1, ! Pointer to the RAB for this file
SFCBSL_NAMPTR = [ 8, L_ 1), ! Pointer to the NAM block for this file
SFCBSL_XABDATPTR= ([ 9, L_ 1], ; Poant:r tghghefgts Date and Time block
! or s file
SFCBSL_XABFHCPTR= [ 10, L_J, ! Pointer to XAB File Header Character-
! . istics block for this file
SFCBSL_NAMBUFFER= [ 11, L_ ], ! Pointer to buffer for NAM block file
! name strings for this file ]
SFCBSL_CURRECNUM= [ 12, L_ ], ! Record number at which the source file
! is currently positioned
SFCBSL_CUR_RFAQ = [ 13, L_ ], ! RFA at which the source file is cur-
! rently positioned (first 4 bytes)
SFCBSW_CUR_RFA4 = [ 14, WwO_ 1, ! RFA at which the source file is cur-
o rentg{ positioned (last 2 bytes)
;EgBQL_LBRlNDEX = {15, L_] ! Library file index used by librarian
LITERAL . _
SFCBS$K_SIZE = 16; ! Size of SF(B in longwords

MACRO SFCB$BLOCK = BLOCK[SFCBSK_SIZE] FIELD(SFCBSFLD_DEFf) X:

; Declare the possible values of the SF(BSB_XIND tield.
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LITERAL
SFCBSK_NOTUSED = 1,
STCBSKZRMSFILE = ¢
SFCBSKTLBRFILE = 3,
SFCBSK_FILE_UNAVAIL =

- _

———
FT>TT
o cdbe e
noewn

This
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FCB is not used (is available)
FCB is used for an RMS file
FCB is used for a module within

source Library ]
FCB is occupied by a file which
s presently not available
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SOURCE FILE ID TABLE

The Source File ID Table is used durin? the decoding of the Source Line
Correlation DST Record to keep track of the File 1Ds used to reference
the current module's source files. The Source File ID Table consists of
8 singly Linked List of Source File ID 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
module DBGSOURCE. This is the format of each Source File ID Table

Entry:
3322222222221111111111
10987654321098765432109876543210
tecececcncccccccccnccccrcccccnccceccccccccccccaccssccnancssccsaan +
o ! SFITSL_FLINK '
4emcccccccccccccccccccccncnccrsetcscccacoscctencccccaccccccnnaa= +
1 : SFITSL_FILE_ID i
o o o o e D - S - - - .
2 ! SFITSL_DSTPTR i
troccncnccssccsccnasncrrrerrrreRErTC T E RS T B a e e B
3 i SFITSL_CURRECNUM i

A pointer to a Source file ID Table Entry is declared as follows:
SFIT_PTR: REF SFITSENTRY

LA AR TR AR A Rl R X e ek al E T I iy R appy s = Y =

Declare the fields of the Source File ID Table Entry. Also declare the
; declaration macro.

FIELD SFITSFLD_DEF
SET

SFITSL_FLINK =0 0,L_1), ! Forward link to next SFIT entry.
SFITSL_FILE ID =( 1, L_ ], ! File ID value for this source tile
SFITSL_DSTPTR =[2,L_], ! 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;
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SOURCE FILE RECORD FILE ADDRESS TABLE
This is the format of each Record file Address Table entry:

332222 ; 2 g % 221111111111
1098765432109876543210

bocccacscscsvcovcrssccsnasscssccancscsocvconsean seocesesee eosesecssassesassasd

1 ! RFATBLSW_RF A4 !
tecccccccacccccccntana ccccscesce +

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 lLines to be displayed, to

help locate 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 (142N), and so on. The spacing 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 RFQE?LstD_DEF s
RFATBLSL _RFAQ

- ER SRS IR R AR O T IR N PR P EE P R T R I IR SR A ek eI TR B P S IR s AP A ) B Em e M- M s A U P S W mr g o

CO.,L_ )., ! Btock number part of RFA

?EgtBLSU:RFAa C 4, wl_] ! Byte offset part of RFA
LITERAL ) .
RFATBLSK_SI2E = 6; ! Table entry size in bytes

MACRO
RFATBLSBLOCKVECTOR(N) =
BLOCKVECTOR [N, RFATBLSK_SIZE, BYTE] FIELD(RFATBLSFLD_DEF) X;
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STATIC ADDRESS TABLE DEFINITIONS

The Static Address Table (SAT) consists of a_two-level structure. There
is a Program Static Address Table which sgec1f1es what static addresses
(code addresses and static data addresses pelona to what modules. This
table consists of a Linked List of SAT entries where each entry speci-
fies an address range and a pointer 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 bl more than one SAT entrB because different mod-
ules can have global PSELTs 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 Llist is also ordered by start address and again more than
one symbol may contain the same address (due to fortran EQUIVALENCEirg
for example). [f two entries have the same start address, the entry
with the Larger end address is placed first in the Module SAT: this is
crucial 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, | intend to turn the
SAT chains into binary trees, instead of linked Llists. The reason for
this is_that for Large programs, the SAT chains can grow quite long
(e.g. 1000 entries), and it becomes quite expensive to search this
lis (1nearly.

The tree search algorithm will work sonethin? Like this: [f the
desired address is greater than the address in the SATSL_END field
of the current node, follow the '‘right son'’ pointer. It Tt is

Less than the address in the SATSL_START field of the current node,
then follow the ‘‘left son'' pointer. If 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
fields are be1n? 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 (a linear list is just an extremely
unbalanced tree, with no Left branches). The ''left son'' field will
occupy the fifth Longword.

The individual Static Address Table entry has this format:

33222222 ; 2221111111111
21098765464321098765¢63210

R R R NN X X RE R TR R R IR IR TR IR IR Read i d X AR EE FX LR TR F¥ F¥ O P I Y I T N T T I T T T I Y Y T LT T s
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4ccccccscscan sesssscscas el A L L L LI I LI DL I LI A LI P L L Y L P T L T T +
0 SATSL_FLINK  (also SATSL_RIGHTSON) !
............................................ eoseesessascssssesosasd
1 SATSL_START :
tecccnaccna cesccscnccnccce cecccccscccsscsccccaccccccccnccccsas ¢
2 i SATSL_END :
3 ! SATSL_RSTPTR :
ceocsceseseceeas oeosesecesesascoaaa eosseecessees GSescococscceserreserenaeew L3
4 ' SATSL_LEF TSON '
temcnccccccccccnccncncccrscrrcccnnrercsccacccnccccacacacacnnesacee +

M I i s B I It an g o Er s Em s e s am G G s

A pointer to a Static Address Table entry is declared as follows:
SATPTR: REF SATSENTRY

Field definitions for the SAT entry.

IELD SA;:;LD_DEF =
SATSL_FLINK =(0, L], ! Forward Link to next SAT entry on the
! . chain-=zero terminate the chain,
SATSL_RIGHTSON = [ 0, L_ ], ! Link to right son in binary tree.
SATSL_START =01, L_1]. ! Start address of address range
SATSL_END =02, L1, ! End address of address range
SATSL _RSTPTR =C3, L_1. ! Pointer to RST entry of module or sym-
oo bol containing this address range
?2;SL_LEFISON =&, L_ ] ! Link to left son in binary tree.
LITERAL
SATSK_ENTSIZE = §5; ! Size of one SAT entry in longwords
MACRO

SATSENTRY = BLOCK[SATSK_ENTSIZE] FIELD(SATSFLD_DEF) X;

M/

aEm s s s s -
&

L]
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VALUE DESCRIPTOR DEFINITIONS

Value Descriptors describe langua?e values generated during the proces-
sing of Language expressions in DEBUG commands Like EVAL and DEPDSIT.
The Language-independent version of the Value Descriptor consists of
the vValue and Primary Descriptor header fields followed by a 3-longword
VAX Standard Descriptor followed by the actual value described by the
Value Descriptor. It thus has the following format:

¢2222221111111111
0987656321098765432109876543210

dovsvcooncccsssasns

$B_DADR_LANG

............................... +

¢+
; DBGSW_DHDR_LENGTH !
.............................................. +

$B_DHDR_F CODE DBGSW_DHDR_FLAGS !

--------------- bocossvveccenssscssscccoecnccaccaas

DBGSL_DHOR_TYPEID !

P na fpac P

$8_VALUE_TOKENCODE (constant)
............................... +

N
$8_VALUE_CLASS_:$8_VALUE_DTYPE ! DBGSW_VALUE _LENGTH :

)
]
¢+
[)
]
+
)
[}
+
[}
L}
+
]
)
+
]
]
oo L Y T Y Y Y T T T T T T T T e T T T T I I T I I I T I Y YYYYYS +$
)
]
+
)
]
+
]
t
]
L)
)
]
L]
[}
1
[}
]
]
1
[}
]
[ ]
[}
4

DBGSL_VALUE_POINTER

00 ~N O WV N e O

+
+
DBGSA_VALUE_ADDPRESS !

If DBGSB_DHDR_TYPE contains DBGSK_VALUE_DESC, then :
the actual value will be stored here. :
A byte or word integer value is stored extended to |
+

longword integer using sign- or 2ero-extension, as
appropriate.

A pointer to a Value Descriptor is declared as follows:
VALPTR: REF DBGSVALDESC

P R R TR X TR TR R T R I R T R R R R R R R R I Y e N Y T T T T Y Y T T T TS

Define the fields of the language-independent Value Descriptor. Also
i define the declaration macro.

FIELD DBGSVALUE FIELDS =
SET

L L L R T R T

-~
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DBGSW_VALUE _TOKENCODE=[ 4, WO_ ], ! Value of TOKENSW_CODE for constants
DBGSW_VALUE_SIGN_CODE=( 4, w1~ 3, ! Sign code (value of Unary =/+
! TOKENSW_CODE) for constants
DBGSA_VALUE _VMSDESC = [ 5, A_ ], ! Address of VAX/VMS descriptor
DBGSB_VALUE_CLASS = [ 5, B3 1, ' DSCSB_CLASS  sub-tield
DBGSB_VALUE_DTYPE = E 5, 82_ 1. ! DSCSB_OTYPE  sub-field
DBGSW_VALUE_LENGTH = [ 5, w0~ ], ! DSCSW_LENGTH sub-field
DBGSL _VALUE_POINTER = [ 6, L_~ ], ' DSUSA_POINTER sub-field
DBGSB_VALUE_SCALE = [ 7, BO_ ], ! DSCSB_SCALE  sub-tield
DBGSB_VALUE_DIGITS =( 7, 81 ], ! DSCSB_DIGITS sub_field
DBGSV_VALUE_FL _BINSCALE = (7,719, 1, 01, ! DSCSV_FL_BINSCALE sub-field
DBGSL _VALUE _POS = E 7, L. 1. ' DSCSL_POS sub-field
DBGSA_VALUE_ADDRESS = { 8, AD ], ! first byte of value
DBGSL_VALUE_VALUEO = ( 8, L- 1], ! First Llongword of value
=09, L_ 1 ! Second longword of value

?BGSL VALUE _VALUE1

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

t Define the 'base size'' of a value descriptor in longwords. For the cases

i where the value is actually stored in the descriptor, the total size

: 1slthe base size plus the number of longwords needed to hold the actual
vailue

l

LITERAL

DBGSK_VALDESC_BASE_SIZE = 8;

o |
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'
i
i
i
i
i
|

L

ITERAL

MACRO

MACRO

MACRO

LITERAL

OLD DEBUGGER DEFINITIONS

These definitions are used by old Debugger modules which also need to
use the new RST (and other) detfinitions.

. 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 str1ng ) ]
dstldstr_namel] =~ contains count of characters in name string

add this distance to base address to get address of byte
containing the srm type

CAD_SRM_TYPEA(DST)

( .DST # 7 + 1 + .DSTCdstSb_namel ) X,

Get the srm type from a dst with address calculation commands

CAD_SRM_TYPE (DST) =

( .(CAD_SRM_TYPEA(DST))<0,8,0>) X,

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) X;

RST_UNITS( bytes ) -

( ((bytes) ¢ Xupval-1)/Xupval )

! DEBUG tells the RST module about ASCII
! strings b‘ gass:ng 3 counted string pointer.

CS_POINTER = REF VECTOR(1,BYTE

! we will never print

; ggper bound for '‘symbol'’' 1s 0 and when

symbol+offset’’ when the
e offset is greater than RST_MAX_OFFSET




f
DBGLIB.REQ; 16-SEP-1984 16:48:55.¥S Page 156

RSTSK_MAX_OF FSET = %X°100';

¢+

L]
. Since scope definitions are recursive, we must

{ stack ROUTINE BEGINs in the routine ABD_MODULE.
‘It is no coincidence that this stack Limit is the
! same 3as the Llimit on the length (in elements) of
E symbol pathnames,

LITERAL
MAX_SCOPE _DEPTH = dbg$k_max_pathname; ! Routines can be nested to a maximum depth.

. ® AR A RS S A aama .- -
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FLELD
. VALU_FIELD_SET =
VALU_NT PIR = E 0.0.3%.0 }. ! Associated NT pcinter.
TS VALU_VALUE z ¢«,0,32,0 ! The actual value,

e
. Declare an occurrence or REF to a VALUE_DESCRIPTOR
! via the following macros.

|-

LITERAL
VALU_DESC_SIZE

8. ! Each one is 2 longwords Long.
MACRO

(]

VALU_DESCRIPTOR = BLOCKL VALU_DESC_SIZE, BYTE ] FIELD( VALU_FIELD_SET ) X;
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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.

Such Descriptors must be accessed via the following
field names.

FIELD
E1 ARRAY_BNDS_SET =
ARRAY ADDRESS = ( 0,0,32.0 ]. ! Beginning address of array.
TES ARRAY_LENGTH =[ 4,0,32,0 ) ! Size, in bytes, of array.

te
: Declare an occurrence or REF to an array bounds
E descriptor via the following macros.

LITERAL

ARRAY _BNDS_SIZE = 8; ! Each one is 2 Longwords long.

MACRO
ARRAY_BNDS_DESC

BLOCKL ARRAY_BNDS_SIZE, BYTE ) FIELD( ARRAY_BNDS_SET ) X;
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LITERAL o
SL_ACCE_INITY = 0, ! See above. 'SL'' ==> SAT/LVI
SLCACCECRECS = 1,

SL_ACCE_SORT = i,
SLCACCECFREE = 3;

te
! You declare an occurrence or REF of an SAT datum via
E the macro, SAT_RECORD.

MACRO
SAT_RECORD = BLOCKC ] FIELD( sat$fld_def ) X;




1
DBGLIB.REQ; 16=-SEP-1984 16:48:5%.35 Page 160

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.

tach entr{ in the record has a tixed 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 definitions 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 detinition:

0 !  GSD type 1 !
1 ! data type ! ignored for now
¢ ' flag ! bit 1 set means that this is
3 ! bytes ' 8 definition. ignore bit O.
4 ! psect index ! ignored.
5 T
! value ! & bytes
9 co T
: 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 ! GSD type 2 !

1 ' data type ! ignored for now

i E-----EI;;------E not relevant for
! ytes ! entry point def.

‘ ' psect index ignored

U
.
L]
.
|
N
[
.
'
.
|
.
[
.
[}
N
[}
.
L]
.
1
.
L}
.
]
.
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.
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]
.
J
.
)
.
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.
]
.
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[}
.
1
.
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“
|
.
|
.
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.
]
.
!
.
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i ] |
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§
.
'
.
[}
.
[}
.
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|
.
'
.
1
.
!
.
[}
.
!
.
]
N
]
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.
]
.
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.
[}
.
]
N
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!
.
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.
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.
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.
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.

5 | value i 4 bytes
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! register ! ignored,
10 ! save mask ! 2 bytes
1
stock counted character

]
]
name s string

The procedure definition with formal argument descriptions is
identical to the ''GSD type 2'' definition above with the addition

ot fields that describe each formal argument, .. .
Follouin? the symbol name there is one byte containing the minimum
number ot 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
' |
5 ; value : & bytes
9 ! register ! ignored,
10 ! save mask ! 2 bytes
1 1 T-------------m-T
! symbol N stock counted character
; name E string
! min # of args ! 1 byte
! max # of args ! 1 byte

! fornal_ar? ”n !
! description

! fornal_or? M !
! description

O dn S s O NG S NS UE G AR RGNS AN AN RS RS RS ML RS GRS MRS RS NS R EN S RS MY L MR S Rl Ml My B e Ut L AR R U W GRS Ao WS W Wy
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format of each formal argument description.

0 ! arg value ctl ! 1 byte
' remaining byte! 1 byte ( 0 - 255 )
! detailed !
! argument !
! description !

!  alignment !
! fla !
! bytgs

H i = O

E allocation g 4 bytes

! |
' 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
< OST-FIELD_SET =
GSY_ENTRY_TYPE = 0.0, 8,0 ], T‘ge of GST record.
GST_IS_DEFN = 1, 1,0 1, This flag implies whether o no

the record is an entry definition.
The value of the global.

(This won't work for PSE(CTs)
Character count of psect name

[
€
GST_VALUE ( 5.0,32,0 1,
GST_P_NAME_CS = [ 8,0, 8.0 ),
7
6

! The following 2 pairs are qutuallz

! exclusive. he first one is for (ST

! records of type GST GLOBAL_DEFN, the

! second is for GST_ERTRY_DEFN or GST_PROC_DEFN.

GST_G_NAME_CS =0 9,0, 8,0 1, ! The symbol name is a counted string.

e mememe e Mmoo ot s WP AR GRS YR O RS DG AN A S WO WS DO DS DS UL LS RS AR S an P R O S D A P P W AR g AN R RS W RS NP R W R AR RO EEy e Mg e
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] [}
; i
| i
; GST_G_NAME_ADDR = [10,0, 8,0 1], !
i i
a .
i

; GST_E_NAME_CS = [11,0, 8.0 1, :
i i
! |
; GST_E_NAME_ADDR = (12,0, 8.0 1, :
i i
i GST_P_MAX_ARG = [ 1,0, 8,0 2, '
; GSTCPTREM_CNT = [ 1.0, 8.0 ) :
g TES;

i

'S

i You declare an occurrence or REF of a GST datum

ngteaAL
gnAcno

i

TLITERAL

s rE I mI e met

te
% The GS
-

'LITERAL

GST_RECORD_SIZE = 43; ! Each GST record

! The name strin

M1
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A dotted reference to this field
picks up the count, an undotted

one addresses the counted string.

The name string itself. An undotted
reference is the address of the name,
a dotted one is the 1st character,

i The entry name is a counted string.
i A dotted reference to this field

! picks up the count, an undotted

! one addresses the counted string.

itself. An undotted

! reference is the address of the name,
! a dotted one is the 1st character.

! Maximum number of formal arguments.

! Remaining byte count of argument

! descriptor.

via:

is at most 43 bytes long.

GST_RECORD = BLOCKL GST_RECORD_SIZE, BYTE] FIELD( GST_FIELD_SET ) X;

GST_PSECT _OVERHEAD = 9 ! Minimum number of bytes in psect def
GST_GLOBAL OVERHEAD = iO. ! Minimum number of bytes in a global entry
GST_ENTRY_DVERHEAD = 12, ! Minimum number of bytes in entry

! . point symbol and mask definition
GST_ARGDSC_OVERHEAD = 2, ! Minimum size of formal argument descriptor
GST_MINMAX_OVERMEAD = 2, ! Size of min. and max. overhead in GST
GST_RECORD_TYPE = 0, ! Type ot GST record
GST_TYPE = 1; ! Record Type is GST
1 record types are defined as:
! GST types:
GST_LOWEST =1, ! We don't support global PSECTs now.
GST_PSECT DEFN = 0, ! P=SECT record. .
GST_GLOBAL DEFN = 1, ! A global symbol definition record.
GST_ENTRY BEFN = g. ' An"entry point definition.
GST_PROC_DEFN = 3, ' A procedure with formal argument desc.
GST_MIGHEST = 3, ! Highest one we support.
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oo

! 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

! information is variable-sized.

FIELD
BLZ_FIELD_SET =
SET

BLZ_SI1ZE = 0,0, 8,0 1], ! First byte is record size in bytes.
: The next byte contains DSCSK_DTYPE_Z, or we

! wouldn't be applying this structure to a given
! DST record.

BLZ_TYP_SIZ =[ 2,0, 8,01, ! Type info takes up this
! many bytes.

BLZ_TYPE = 3,0, 8,01, ! Which type of type lero
! 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,

BLZ_ACCES_BASD = [ 4,2, 2,0 ], ! based or not,

BLZ_ACCES_BREG = [ 4,4, 4,0 1], ! associated register,
BLZ_STRUCT =[ 5.0.3,0 1. ! Type of STRUCTURE reference. .
BLZ_REF =L 5,7,1,0 1, ! Indicates whether symbol has REF attribute

! «rex The following only work when BLZ_TYP_SIZ is 3.

The name string itself. An undotted
reference is the address of the name,
a dotted one is the 1st character.

BL2_VALUE =[ 6,0,32.0 ], ! DST VALUE field. _
BLZ_NAME_CS =[C10,0, 8,0 1, ! The symbol name is a counted string.

! A dotted reference to this field

! picks up the count, an undotted

! one addresses the counted string.
BLZ_NAME_ADDR = (11,0, 8,0 1, ;

t

! The following fields are in the variable length part of the DST record.
+ They should only be applied once the structure type has been determined
! or errors could result,

U_ALLOC_STRUC = ([ 6, 0, 32, 0], ! no of units alloc (except BLOCKVECTOR)
U_ALLOC_BVEC = {10, 0, 32, 0]. ! no of units alloc for BLOCKVECTOR
STGN_EXT_VEC = {10, 7, 1, 01, ! sign ext tield for VECTOR
UNIT_SIZE_BLOCk = (10, 0, 8, 01, ! unit size for BLOCK

UNIT_SIZE_BVEC = (14, 0, 8, 0], ! unit size for BLOCKVECTOR
UNIT_SIZE_VEC = (10, 0, 4, 0) ! unit size for VECTOR

TES: - -

e
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; You declare a REF to a BLZ_DST datum via:

LITERAL
BLZ_REC_SIZ = 54; ! Each DST record is at most 54 bytes long.

MACRO
BLZ_RECORD = BLOCK( BLZ_REC_SIZ, BYTE] FIELD( BLZ_FIELD_SET ) %;

‘e
! The type 2ero sub t{p;

S,
' as defined in CPO021.MEM,
low

! must be within the fol ing

E range.

LITERAL
! Type lero Sub-Types:
BLZ_LOWESY =1, ! Lowest variable type we support.
BLISS_Z_FORMAL =1, ! Description of a ROUTINE formal.
BLISS_Z_SYMBOL = 2, ' A BLISS LOCAL symbol.
BLZ_HIGHEST = 2; ! Highest variable type we support.

e e R

[ L T —

P I T S e T N s,
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L g
Dummy descriptors

Whenever a type DSCSK_DTYPE_CAD item is being accessed by descriptor

we must build a dummy one in free storage and put the current address

in it. The address of thts.dumm‘ descriptor is then used by the rest

of the debugger in referencing the item, To be able to free up all this
space, the i1tems are kept on a8 Linked List. At the end of command processing
this (ist is walked down and all the space 1s returned to the free storage
manager,

Each entry on the Linked List is a 3 longword vector

©
o
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The global variable DBGSGL_DLISHEAD if nonzero points to the first

[]
i
i
i
i
\
i
i
i
\
0
i
i
.
i
i
i
i
:
i
i
0
i
5 item on the Llist.

LITERAL
DLIS_ENTRY = 3, ! Size in longwords of entry on list
DLIS_LINK = 0. ! Pointer to next item on list
DLIS_POINTER = 1, ! Pointer to dummy descriptor
OLIS_DESCSIZ2E= 2 ; ! Size in bytes ot descriptor
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! END OF DBGLIB.,REDQ
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