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MODULE FUNCTION
This REQUIRE file describes the structure of the Debug S;nbol Table
?oncrotod by the VAX compilers and interpreted bl the VA Dobuggor.
t includes definitions for all field names and literals used
building or interpreting the Debug Symbol Table (DST).

DISCLAIMER

This interface i’ not 1upportod by Digital. Hhil thc Dobug Sy-bol
Table interface is eved to be corroctly doscr ? here, Digital
does not guarantee that all dos riptions in this definition fi e are
correct and confloto. Also ) thi% interface is expected to be
roasonably stab 0 across ro(oascs. Digital cannot iuarantoc that it
will not change in uturo releases of VAX DEBUG, VAX VMS, the VAX
compilers, or othor 70 tware. Upwar -c?-fat ble additions to this
interface are more lLikely than ncon atible changos. t individuals
and organizations who use this ntor o stand some risk that tholr
work will be partlally or uholly nvol ?a‘od by future releases of
VAX DEBUG or other Di gital software. tal reserves the right to
make future incompatible changes to tho obug Symbol Table interface.
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PURPOSE OF THE DEBUG SYMBOL TABLE

The Dobug Symbol Table (DST) is the symbol table that the VAX compilers
roduce to pass symbol table information to the VAX Debugger and to the
AX Traceback facility. The DST is a longuago-indopcndon symbol table

in the sense that all VAX compilers output symbol information in the

same format, regardless of source lLanguage. This symbol information is

emitted into the object modules groducod by the compiler. It is then

passed throuah the linker into the executable image file that the Linker
enerates, EGU? or TRACEBACK can then retrieve the symbol information
rom the image file.

The purpose of the Debug Symbol Table is thus to fornit the Traceback
facility to givo a symbolic stack dump on abnormal program termination
and to permit DEBUG to supgort fully symbolic debugging. Other Digital
software may also use the DST information for various purposes.

To support these purposes, the Dobug Symbol Table represents all major
aspects of program structure and data representation. It can represent
modules, routines, lexical blocks, Labels, and data symbols and it can
represent all nesting rolationshigs between such symbols. It can also
describe Line number and source Line information. It can describe all
data types supported by DEBUG, includina complex types such as record
structures and enumeration types. In addition, it can describe arbi-
trarily complex value and address computations.

The Debug Symbol Table is solely intended to support compiled lLanguages,
not interpreted lLanguages. The DST representation assumes that source
Lines have been compiled into VAX instructions and that those instruc-
tions are octuoll; executed, not interpreted. Such DEBUG facilities as
breakpoints and single-stepping will not work if this assumption is
violated. Similarly, it is assumed that data objects have addresses
that can be accessed directly when these objects are examined or depo-
sited into. DST information is thus genorated b; all compilers that
X:t Dieggnagpports. but not by the interpreters for Languages such as

or .
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GENERAL STRUCTURE OF THE DST

This section describes the general structure of the Debug Symbol Table.
{t explains how the DST is generated by the xnrious VAX ﬁonpilors. how

t is passed along to the executable image file by the Linker, and how
it is accesses in the image file by DEBUG or TRACEBACK. This section
also describes in general terms how the DST is structured internally:
how it is subdivided into modules, routines, lexical blocks, and indi-
vidual symbols, how nesting rolat‘onships are represented, and how data
symbols, including their values and data t¥pos. are represented. The
exact formats of the various Debug Symbol Table records and other fine-

rained detail are described Later in this definition file, not here,
ut the coarse structure of the DST and how that structure is accessed
are outlined in this section.

GENERATION OF THE DST

The Debug Symbol Table (DST) is generated b{ the compilers for all VAX
languo?os supgortcd by DEBUG. Durina compilation, the compiler outputs
the DST for the module being compiled into the corresponding object
file. When the Linker is invoked, it does relocation and global=-symbol
resolution on the DST text and then outputs it into the executable image
file. Beyond knowing what must be relocated, the Linker has no specia
knowledge of the format or contents of the DST. Finally, the chuagor
reads the DST information from the executable image file during a debug-
ging session, or Traceback reads it when giving a traceback in response
o an unhand(ed severe exception during image execution.

A compiler outputs DST information in the form of two kinds of object
records, TBT records and DBT records. (See the Linker manual for a
full description of the VAX ob?oct languag' accepted by the linker.)
ALl *'traceback'’ information ’oos into the TBT records and all "'symbol"’
information a:es into the DBT records. When the user later Links using
the plain LINK command, only the DST information in the TBT records are
copied to the executable image file. These records contain enough in-
formation for Traceback to give a call=-stack traceback. If the user
links with the LINK/DEBUG command, all information in both the TBT and
the DBT records are cog ed to the executable i-a?o file, These records
together give all DST information needed for f?l s;ubolic dobuggin?.
The user can also Llink with LINK/NOTRACEBACK, in which case no DST in-
formation at all is copied to the executable image file.

It is not possible to have the Linker cop¥ the DBT records without also
copying the TBT records; the information in the TBT records is required
for the information in the DBT records to make sense.

The ‘‘traceback’ information in the TBT records includes all Module Begin
and End DST records, all Routine Begin and End DST records, all Lexical
Block Begin and End DST records, and all Line Number PC-Correlation DST
records. It ll‘ also inclu?c Version Number DST records. ALL other DST
records should be included in DBT records.
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Most VAX compilers h’v’ 8 /DEBUG qualifier which in iis most ,onorol
form has two subqualifiers: IDEBU%t( NOJTRACEBACK ,[LNOJSYMBOLS). The
valent to /DEBUG=(TRACEBACK,SYMBOLS):;

unadorned /DEBUG n¥a§ificr is equ
it causes all DST information to be output. /DEBUG=TRACEBACK causes
only the traceback information (the TBT records) to be outp?t by the
compiler. /DEBUG=(NOTRACE,NOSYMBOL) causes no DST information to be
out?ut st all. Finmally, I6£BUG-(NOTRACE.SYHO0LS) causes all DST infor-
mat except Line Number P(-Correlation DST records to be output (this
combination is larroly pointless although 1t saves some DST space).
Note that the module, routine, and lexical block information, which
counts as traceback 1ntornation. must be output if any synbo( informa=-
tiondi%iouaput since it defines the scopes within which other symbols
are defined.

When the Linker outputs the Debug Symbol Table to the executable image
file, it may also output two more image sections: the Global Symbol
Table (GST) and the Debug Module Table (DMT). These two tables are
enerated if the LINK/DEBUG command is used, not otherwise. The Global
ymbol Table contains records for all globa( s;nbols known to the linker
in the current user program. DEBUG uses the GST as a symbol table of
Last resort when DST information is not available, either because the
module containing some global symbol was compiled without DST informa-
tion being output or because the module is not set (with SET MODULE) in
the current debugging session. The GST information is not as complete
as the DST information for the same symbols because the GST has no type
description (the linker does not need to know about data types).

The Debug Module Table (DMT) is an indexing structure for the DST. It
contains one record for each module in the DST. This record contains

a pointer to the start of the DST for the corresponding module, the size
of the DST for that module, the number of PSECTs in that module, and the
address ranges of all those PSECTs. The DMT allows DEBUG to initialize
its Module Table and its Static Address Table without actually hovin? to
read through the entire DST; because the DMT is very small compared to
the DST, it can be scanned much more efficiently.

The details of how the DST, the GST, and the DMT are accessed in the
executable image file are explained in the next section.

3’
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LOCATION OF THE DST WITHIN THE IMAGE FILE

The Debug s‘nbol Tabla 19 accessed through ?o!ntcr information found in
the o-oc? le image file header block. der block contains a
inter in a fixed locotion (IHDSW_ SYRODGOFF) which points to a small
lock lotor in the header which gives the size and Location of the
Dobu? ¥nbol Table (DST), the Global Symbol Table (GST), and the Debug
e Table (DMT). The first part of the executable inago file header
looks as follows:

.---M"M.----M"MD-.--MN-.--.ﬂ"‘--.w"l.--I"M.---.."M.-.-."M.-...NM.-.-MNI---’

long ¢ :
R L L T R L L L T X cow - +

long ! ' IHDSU svnbacorr :
L e ] - cocsd(occs EL T T T T P Ty L

long 5 E

. ;---- - - - - -----.-----.-.---.-----...-.-.-----.-.--;

Here IHDSW_SYMDBGOFF contains the byte offset rolativc to the start of
the header of an Image Header Symbol Table Descri Ytor. The Image Header
Symbol Table Descriptor (IHS) in turn has the following format:
.-----.-.--“---------------------.----...--.....--.------------’

long i IHSSL_DSTVBN i

long i lHSSL,?STVBN i

long i IHSSW_GSTRECS : IHSSW_DSTBLKS i

long ! IHSSL DlTVBN '
b= - ceecccccccrrccccceccnacae - cecscsccccscccceccccas &

long ! IHNSSL _DMTBYTES '

X - - - B ceee - ceoee -d

Here IHSSW_DSTBLKS and ]JHSSL_DSTVBN give tho size
tion (Virtual Block Number) Of the Dobu lbol T ) within the
r

(ég$ks) .n?"lOCO'
executable image file., The fields xuss ? IIEC? {SL GSTVBN ?ivc
ock

$

(in b
able
and IH

the size (in G5ST records) and stort locat tual B Number
the Global Symbol Table (GST). Finally, the tlolds IHSSL _DMTBYTES and
IHSSL_DMTVBN give the size (in bytes) and start Location YVirtuol Block
Number) of the Debug Module Yablo (DMT). The DMT is described below.

These field names are d?clarcd by nacro’ in SYSSLIBRARY:LIB s 2. The
symbol IHDSW_SYMDBGOFF is also defined in SYSSLIBRARY:LIB.L3

Pointers to the Image Header and the Image Header Symbol Table Descrip-
tor are declared as follows:

IHDPTR: REF BLOCK[,BYTE)
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IHSPTR: REF BLOCKLIWSSK_LENGTH,BYTE]

The lnugo File Header in an executable ima 0 file points to _the lnar
?:8 :rLﬂl'bOl Table descr ptor 85 doscribo ove. If bit 5 of tio d

fLAGS in the image header i ’ th s i1s @ ncu ' image, 1.e.
Ero duced by the VMS V4.0 or forer 1 nker, and the IHSSL DMTVEN and
lus& DH!SV!ES fields exist in th, mage Header Symbol Tabl& descriptor.

S is not set, this is an na go and those fields do not
o:ist ) If non=z2ero, IWSSL DHTVON ? ves the Virtual Block Number in
the inago filc of the Debug Hodulo able (th0 DMT), IMSSL DHTBVTES
then aivos the size of tho DMT 1 ztos. The DMT is onl‘ Euilt the
user did a LINK/DEBUG; 1f he d!d not, IWSSL_DMTVBN and INMSSL_DMTBYTES
are zero.

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

e mm e - - ceccccccecsssccscsaee - coeed

: DS! oddross of Module Begin DST Rocord '

‘------'---------------------.-----.------.-- ................... .

] 5110 in bytos of module's DST

.--------“ —-’--.-----------.-.--.-.‘--- ..... ’

: Unused=--Must 80 lcro ' Nunbor of PSECTs for module !

’-------------.---------------.-. -Teeeoeeeeee LA K X X X X X ] ----‘

Start address of first PSEC! in module '

; ........ GO EE0EEES e s e -----------------------.-----------‘-----.
i Length of fifft PSECT in module in bytes i
§ (Two longwords per PSECT) §
;-- ........ - e B e R R cecevcecsecceo o ‘
i Start addrcss of Last PSECY in lodulo i
i Length of Last PSECTY in nodulo 1n bytos i
Longword 0 gives the address rolativo to the start of the DST of the

ﬂodulo Bc'in DST Record for this module. Longword 1 vos tho size

of the DST in bytes for the same module. Longwor ? ves the number

of PSECTs in the module (i.c.. the number of stat cally allocated

program cctions ., and this is followed by thot nuobor 0 two-longuord

gairs which give the start addross and length ( {tes) of each such
SECT. Sinco the number of PSECTs cannot e-ctod 6 the upper two

bytes of longword 2 are available for future expansion,

The DMT is used durin? DEBUG initialization to initialize DEBUG'S Run-
Time Symbol Table (RST) and Program Static Addross Table (Program SAT).
Usin thc DMT is much '?stcr than thc alternative pro c?uro. nanol
reading through the entire DST to p ck up th needed ormation. !ho
information in the DMT entr¥ is enoug d 8 Module RST Entry for
each module in the DST and the PSEC! in orlat on is used to build the

24
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Program SAT. The amount of RST syab?l table ’paco needed per nod?lc is
not computable from the DMT information, but is estimated by multiplying

the DST size of each module by an appropriate scale factor,

OVERALL STRUCTURE OF THE DST

The Debug Symbol Table consists of a contiguous sequence of DST records.
Each DST record contains a two-byte header which gives the length of the
record in bytes and the type of gho record. The structure of the rest
of the record (if an‘) is determined by the record type. The Llength of
the DST in 512-byte blocks is given in the image file header; if the DST
does not fill the last block, that block is zero-padded to the end.

The Largest structural unit within the DST is the module. Each module
represents the symbol table information of a 10Raratoly compiled object
module. The DST for a module always begins with a Module Begin DST rec-
ord and ends with a Module End DST record. The Module Begin DST record
gives the name of the module and the source Language in which it was
written. The Module End DST record simply marks the end of the module
and contains no other information. As noted above, if present, the
Debur Module Table (DMT) points to the Module Boain DST record of each
module represented in the DST. DEBUG uses the DAT (if present) to lo-
cate all modules in the DST,

The DST as a whole thus alua‘s begins with the Module Begin DST record
for the first module in the DST. It is followed b; the symbol informa~
tion for that module. Then comes the Module End DST record for that
module. Immediately after that Module End DST record comes the Module
Begin DST record for the next module, and so on to the end of the whole
DST, where the Module End DST record for the Last module is found. The
rest of that ina?o file block is zero-filled to the next block boundary.
Note that there s no break between modules in the DST.

NESTING WITHIN THE DST

For most lLanguages, the symbol table must represent a variot‘ of nesting
relationships. Routines are nested within modules, data symbols are
declared within routines, and even routines are nested within routines.
Certain data constructs, in particular record structures, contain addi-
tional nos‘ ng relationships. In the Debug s;-bol Table, such nesting
relationships are represented by Begin-End pairs of DST records. Ve
have already seen above that the largest subunit of the DST, namely the
module, is represented bg 8 Module ?og n DST record and a Module End DST
record bracketting the DST information for the module.

This principle extends to other nesting rolotion‘hips. The DST informa=-
tion for a routine is thus represented bg # Routine Begin DST record and
# Routine End DST record enclosing the DST information for all symbols
local to or nested within that routine., Similarly, lexical blocks (such
s BEGIN-END blocks or their equivalents in various llngu’!‘!) are re-
presented by Block Begin and Block End DST records enclosing the symbol
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DST records lLocal to that lexical block. The nesting of routines and
blocks within one another to any dcp‘ (within reason) is represented by
the proper nesting of the corresponding Oogin and End DST records.

An example ua; he %p clarify this notion. The following example shows a
program in a fictitious Language along the corresponding sequence of DST

records:
Program Structure DST Record Sequence
HODU&EG?“t Module Begin M
VAR SYM_M1: INTEGFR; Data SYM_M1 (DTYPE_L)
VAR SYM HZ REAL ; Data SYM HZ (DTYPE F)
Routéggl=1 B Routine Begin R1
VAR SYM_R11: BOOLEAN; Data SYM_R11 (BOOLEAN
VAR SYM_R12: INTEGER; Data SYM"R12 (DTYPE L
END; Routine End (for R11
ROUTI?g’RZ = Routine Begin R2
VAR SYM_R21: DOUBLE; Data SYM_R21 (DTYPE_D)
VAR SYM“R22: INTEG eﬁ. Data SYM™R 2 (DTYPE"L)
Routgggla A= Routine Begin R2A
VAR SYM R2A: BYTE; Data SYM_R2A (DTYPE_B)
BEGIN Block Begin (no name)
VAR BLK_V1: WORD; Data BLK_ V1 (DTYPE W)
ROUT%EEIRZBLKR * Routine Begin R2BLRR
FOO:BEGIN Block Begin FOO
VAR FOO_V:REAL; Data FOO_V (DTYPE_F)
END; Block End (for FOO)
VAR R2BLK_V2:REAL; Data R2BLK_VZ2 (DTYPE F)
END; Routine End (for R2BLCKR)
VAR BLK_VZ: DOUBLE ; Data BLK_V2 (DTYPE_D)
END; Block End (for no name)
END; Routine End (for R2A)
VAR SYM_R23: REAL; Data SYM _R23 (DTVPS F)
END; Routine End (for R2Y
END; Module End

Here module (¢ flation unit) M contains tuo module-Level data items,
SYM_M1 and SYM_MZ2, and two routinos. ?n R2. Routine R2 in_turn con-
tains several Tocal da ymbols (SYM RZ SYM_R22, and SYM R23) and a
nested routine R2A, n turn contains an anon‘-ous BEG IN-END block,
that blocks contains tuo local data symbols BLK_V1 and BLK_V2 and a
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local routine R2BLKR, Local routine R2BLKR contains a data symbol and a
}abolled BEGIN-END block FO0, and block FOO contains one local symbo

L
00_V. ALL this nesting is represented bl Begin an¢ End DST records in
the Debug Symbol Table as illustréted on the right.

Additional nesting must be represented for data. A record (called a
structure in some Languages) is a ionposito data object containing some
number of record components of various data types. A record component
may itself be a record. In addition, some Languages allow records to
have '‘variants'' (as in PASCAL), which mposes additional structure that
must be represented in the DST.

A record type is represented by a Record Begin and Record End DST record
pair brackotting the DST records for the record components. This notion
is illustrated by this program segment and the corresponding DST:

Program Structure DST Record Sequence

TYPE RECTYP =
RECORD OF
COMP1: INTEGER;

Record Begin (RECTYP)
Data COMP1 (DTYPE_L)

COHPi: REAL ; Data COMP2 (DTYPE_F)
COMPS: DOUBLE: Data COMPS (DTYPE D)
END; Record End (for RECTYP)

Here RECTYP is a record type. Each object of this t;gc is a record con-
taining three components, COMP1, COMP2, and COMP3. is structure is
represented in the DST by a Record Beg*n DST record followed by Data DST
records for the components followed by a Record End DST record. The
addresses specified in the component DST records are bit or byte offsets
from the start of the RECTYP record as a whole.

In this example, the Record Begin DST record for RECTYP na¥ in fact re-
grosont either a record type or a record object. A field in the Record
egin DST record indicates which. However, Let us assume that RECTYP
defines a record type. How do we then dec(are objects of that type?

The following example illustrates how:

Program Structure

DST Record Sequence

Data REC1 (ScpTlgSeec)
TYPE RECTYP = Record Begin (RECTYP)
RECORD OF
COMP1: INTEGER; Data COMPY (DTYPE_L)
COﬂP;: REAL ; Data COMP2 DTYPE_F)
COMPS: DOUBLE; Data COMPS (DTYPE D)
END; Record End f{for RECTYP)

VAR REC1: RECTYP;

VAR REC2: RECTYP; Data REC2 (SepTypSpec)

Type Speg DST record
(Indirect Type Spec

[DEBUG.SRC
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pointing to RECTYP)

Here the same record type RECTYP is defined. Two objects of that type
are also defined, Rss and REC2. Both data objects are represented Qy
Separate T;po Specification DST records. S*ch a DST rccorq must be im-
mediately followed by a DST record that defines the symbol's data type.
The REC1 Separate Type Specification DST record is immediately followed
by the RECTYP Record Begin DST rot?r?; hence REC1 is of th' RECTYP data
type. The REC2 Separate Type Specification DST record is immediately
followed by a Type Specification DST record. This record contains an
lndirnc; Tyge Specification tha} points ?ack to the Record Begin DST
record for RECTYP. Hence RECZ 1s also of that record type.

Records may be nested in the sense that a record component may itself de
an object of some record type. A record component of a record type is
rogrosontod the same way as an‘ other object of a record type, namely by
a Separate T‘po Specification DST record. This record must be followed
by a Record Begin DST record or by a '¥R. Specification DST record that
points to a Record Begin DST record. e record component can also be
represented b{ 8 Record Begin DST record directly if this record is
marked as defining an object rather than a type.

Record variants, as found in PASCAL, introduce additional structure. A
detailed description of how variants are represented in the DST is found
in the section on ‘Record Structure DST Records'' Later in this defini-
tion file. Here we will only give an example that illustrates the gene-
ral scheme that is used:

Program Structure

Data RECY (SepTypSpec)
Record Begin ?R!gTeP)

Data COMP1 (DTYPE L)
Data TAG (BOOLEANTY
Variant Set Begin
(tag varisble = TAG)
FALSE: ( Variant Value for FALSE
COMP2: REAL: Data COMP2 (DTYPE_F)
COMP5: DOUBLE):; Data COMP3 (DTYPE_D)

TYPE RECTYP =
RECORD OF
COMP1: INTEGER;
CASE TAG: BOOLEAN OF

TRUE: ( Variant Value for TRUE
COMP4&: INTEGER); Data COMP4& (DTYPE_L)
END CASE; Variant Set End
END; Record End (for RECTYP)

VAR REC1: RECTYP;

Nesting is also used to describe enumeration ty?os,as found in PASCAL
and ?ono other lLanguages. An enumeration type is described by an Enum-

eration Type Begin DST record followed by Enumeration Type Element DS?

(DEBUG.SRC
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records for all the enumeration Literals of the type followed by an
numeration Type End DST record. Any actual o "gtt?;nts. enumeration

E
t‘?e must be described by a Separate Type Spec & ST record.
{ik: example illustrates what the DST for an enumeration type looks

Program Structure

DST Record Sequence

Data HUE (SeptypSBQc)
TYPE COLOR = ( Enum Type Begin COLOR
RED Enum Type Element RED
GREéN. Enum Type Element GREEN
BLUE Enum Type Element BLUE
); Enum Type End (COLOR)

VAR HUE: COLOR;
VAR PAINT: COLOR; Data PAINT (SepTypSpec)
Type Spec DST record
(Indirect Type Spec
pointing to COLOR)

A more detailed description is found in the section entitled '‘Enumera~-
tion Type DST Records'’ Later in this definition file.

For some DST record types, DEBUG ignoros all nesting relationships below
the module level. Line Number P(C-lorrelation DST records, for example,
no¥ be scattered throughout the DST for a module. DEBUG treats all such
DST records as defining the Line number information for the module as a
whole, regardless of how they may be scattered within or outside the
routines and blocks of the module. 51nil|rl‘ Source File Correlation
DST records may be scattered throughout the §T for a module. Records
such as these can be gonoroted wherever the compiler finds it most con=-
venient to generate them.

DATA REPRESENTATION IN THE DST

Data Symbols are described in the DST by a variety of representations,
Fundamentally, all such representations give three pieces of information
about each data symbol: its name, its address or value, and its data
type. DEBUG needs additiontl in’orlatﬁon about a dlt? s¥-bol. in parti-
cular its scope of declaration, but that information is implicit in the
nesting structure of the DST as described above.

The name is given by a Counted ASCII string in th? data synbol'z DST
record. The value or address can be given by a five-byte encod n’ con=
taining one byte of ontr?l information and a longword address, offset,
or ‘aluc. However, 1f this five-byte encoding 1s not adequate to ’-
'ﬁ' be the address or value, escapes to a more complex value specifica~
tion Later in the DST record are available. The data type ll‘ be repre-
sented by a one-byte type code, but if that is not adequate there are
several escapes to a more COID(!I type description elsewhere in the DST,

(PEBUG.SRC]
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The stand’rd five-byte value specification can specify ?n 32-bit or
smaller Literal value, on‘ s;at ¢ byte address, any reg ssor address,
and any addro?s ‘hat an be formed ’ one indexing operation off a reg-
ister or one n? rection or both. 8 VAX Standard Descriptor exists
for the symbol in user memory, the five-byte oncodin' can describe the
descriptor address bz any of the above means; the actual data address is
then retrieved from the descriptor.

The standard fivo-b‘to value specification is ado?uogo for the bulk of
all data symbols, However, there are cases when it 1s inadequate. |t
cannot describe Literal value longer than 32 bits, it cannot describe
very complex address computations, and it cannot describe bit addresces
unless an appropriate doscript?r {s available in user memory. Ffor these
cases, the first byte of the five-byte encoding must have one of several
special escape values. The remaining longword then contains (in most
cases) a pointer to a more complex value specification Later in the same
DST rocorg. That more complex value specification na{ consist of a VAX
Standard osgriptor or a ''VS~Follows'' Value Specification. A VS=Follows
Value Specification can, in the most complex case, contain a routine to
be executed by DEBUG to compute the desired value or address. This rou-
tine may even call compiler-generated thunks when the complexity of the
address computation so requires.

The details of these more complex value specifications are given in the
section entitled ‘'DST Value Specifications'' Later in this definition
file. The point being made here is simply that the DST provides a
simple and compact value sgocification mechanism that is adequate for
all simple cases, but it also provides several escapes to arbitrarily
complex DST value Specifications. These complex value specifications
are capable of describing all known address and value computations
required by the Languages supported by DEBUG.

Data type specifications are done in a similar "K' For all simple,
atomic data types, a single type byte describes the data type of a data
symbol. However, there are several escape mechanisms for more conelo:
data types. One mechanism is to take the type information from a VAX
Standard Descriptor found either in user memory or in the DST. Another
is to use a Separate Type Specification DST record for the data symbol.
The data type is then described ?y a second DST record which immediately
follows the Separate TyBo Specification DST record. This second record
must be a Record Begin DST record (describing a record t{pt) an Enume-
ration Type Begin DST record (doscribin' an enumeration ypof. or a T‘po
Specification DST record. A !680 Speci 1caiion DST record can describe
any data type supported by DEBUG. It contains a DST Type Specification
for the data type in question. This Tygo Specification may be an Indi-
rect Type Specification, pointing to a DST record elsewhere in the DST
that defines the data type. Alternatively, it may describe the desired
data type directly and may be as complex as the data type requires.

0
1
g
4
5
6
7
8
9

VIWVAVAVAWLY

28

[elelelelelololelelalalelalalalelelelelelelelaleleleldelelelelelelelelelelelelelelelelelade

SNNNNNNNNNYN

oo~
(V. LN

DST Type Specifications are described in a separation section elsewhere
in this definition file. The ?oint boin? made here is s nol{ that the
simple one=byte type specification is available for simple data types,

but several escapes ‘o arbitrarily 1009(0: DST t¥pt specifications are

available when the simple type specification is inadequate.
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FIELD ACCESS MACROS

The following macros are used in dofining BLISS field names for all data
structures in the Debug Symbol Table. These macros sufply sho position,
size, and sign-extension values when used in FIELD dec

BLOCK and BLOCKVECTOR data structures. They are used instead of their
numeric equivalents because the; are clearer and less error-prone. The
various generic forms (as specified by the Letters in the names) are as

arations for

follows:
A Materialized address
L Longword
W lero-extended word
8 lero-extended byte
v lero-extended bit field
S Sign-extended word
SB Sign-extended b{te
SV Sign-extended bit field

The A" form should be used whenever the field being defined is such
that only the address of the field may be materialized in a structure
reference; that is, fetch and store operations on the field are not
valid. An example of such a field is an ASCII string.

Each of the V'’ and "'SV'' forms take one or two parameters. The first
parameter is the bit position within the lonauord or byte and the
second is the field size in bits. The secon paranogcr is optional;

if omitted, it defauil- to 1. Thus V_(5) means bit 5 while V_(5,3)

means the $-bit field starting at bit 5 and endin? at bit 7. Bit

Yositions are counted from the Low-order (least significant) end of the
ongword, starting at zero.

This following field access macros are used in DSTRECRDS.REQ. Their
actual definitions are found in STRUCDEF.REQ, but are shown here for
the convenience of the reader.

MACRO

A_ = 0, g. 0 1. ! Address of a field

R = 8. 32, 1, ! Longword

v_ = 0, 16, X, ! Word, 2ero-extended

8, 5 8. 1 : glte zcro-oxsendod )

VI(P,S) = P, XIF INULLTS) XTHEN i Ls‘bit’;{'ld %, | Unsigned
. o

Sw_ > 8.%: 1% ! Word, sign-extended

SB_ » 8 8 15 : Blte si’n-eutondod :

SVZ(P,$)= P, XIF INULLTS) XTHEN 1 X Lséb§t Fl. 181 Signed
' B

Bring in the field access macro definitions from STRUCDEF.L32.
IBRARY ‘LIBS:STRUCDEF.L32';

VAX=11 BL
U$2558DUA8

=32 V4.0-742
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THE

records:

DST

RECORD

ALL DST records have the same general format
two-byte header followed by

P rrsvensscnasnnnnn i o=

B L e e e T L T

of
DSTSB_LENGTH

DSTSB_TYPE
DSTSANEXT

TES:;

s ™

lero or more additional fields depending on
the value of the DST$B_TYPE field

These fields appear in all DST records.
IELD DSTs¥EADER_FlELDS =

-
>»® @

— O

- s

i
-

i The type of t
! The next DST record starts at this

3
hsee-ioee grotos  vaxci e

HEADER FORMAT

consisting of a fixed

zero or more fields whose format is
determined by the DST record's type. This is the format of all DST

. ............. -TeoesoeoeoeeeoeoeeseeeeoeGoeGeSOeas T e--m-es .-------.-----.’

byte 3 _ DSTSB_LENGTH i
byte DSTSB_TYPE '

.-------.------.------------------------.-..---.-------.----..-’
var DSTSA_NEXT

! The Length of this DST record, not

including this length byte
is DST record

location plus DSTSB_LENGTH

=32 V4.0-742
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SUPPORTED VALUES FOR DSTSB_TVYPE
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ALL supgortcd values of the DST record type field (DSTSB_TYPE) are
Listed here. If the value is in the range of DSCSK_DTYPE_LOWEST to
DSCSK_DTYPE_MIGHEST, it is a VAX Standar Tygo Code"and gTves the

data Type of the obiect being defined. In this case, the record is

a Standard Data DST Record or one of its variants. 6thcruisc. the
type value must be in the range DSTSK_LOWEST to DSTSK _MIGHMEST or it
may be DSTSK BLI. In these cases, thé type code denofes the type of
the DST record and the format of the record is determined by type
value. ALl other tyao codes are un:uptortod by DEBUG. The type codes
between DSCSK_DTYPE_HIGHEST and DSTSK_LOWEST ar rosgrvod for future
use by Digital. The type codes in the ronao 1 5 are potentially
reserved for use b‘ customers, although DEBUG does not support any
Sggh type codes. DEBUG ignores all records with unsupported type
codes.
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VAX STANDARD TYPE CODES
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As mentioned above, VAX Standard Type Codes can be used as DST record
t{pe codes for data symbols. The type code then gives the data t;pe
of the symbol in addition to indicating that the DST record has the
Standard Data DST record format or a variant thereof.
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i
i
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i
i
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i
i
i
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i
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i
i
i
i
i
i
i
i
i
i
i
i
; ALL VAX Standard Type (odes are Listed here for convenience. They are
|}

L
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0895 commented out since they are actually declared in STARLET.REQ,
833? | ITERAL
0898 ! DSCSK_DTYPE_Z =0, ! Unspecified (May not appear in DST).
0899 ! DSCSK_DTYPE_V =1, : Pt
8900 ! DSCSK_DTYPE_BU - i. ! Byte logical.
30; | DSCIK-DIVPE LU 3. i Lonquord [ogical
: = &4, ! Longwo ogical.
838§ ! DSCSK_DTYPE QU =5, - Ouoauord logical.
g B I A T e
i DSCSK™DTYPE "L = 3: i Lg; uo?d' ::;gor.
' ! DSCSK_DTYPE-Q B : Ouaauord integer.
' DSCSKDTYPE™F =10, i 51nglo-prccis on floating.
0 ; gg%::_g;;:g,gc . }1. ; Dg: {::procision floating.
) F i A Y
: = 14, ! (13 ring.
li ' DSCSKTDTYPE NV = 15, ! Numeric string, 3nsignod.
14 ! DSCSK_DTYPE_NL = 1?. ! Numeric string, left separate sign,
15 ! DSCSK_DTYPE_NLO = 17, ! Numeric string, l"t overpunched sign.
91? ! DSCSK_DTYPE_NR : ls. ! Numeric string, right separate sign,
1 ! DSCSK_DTYPE NRO =19, ! Numeric string, right oxorpunchvd 3ign
8913 ! DSCSKZDTYPE N2 B SO. ! Numeric string, zoned sign,
919 ! DSCSK_DTYPE_P = 21, ! Packed decimal string.
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! The following literals are used
; in DEBUG for the range of DTYPE

=0 :

DBGSK_MINIMUM DTYPE
=48 i

DBGSKMAX IMUM™DT YPE

as CASE statement bounds internally
codes used.

0 ! DSCSK _DTYP -il B i. ! Sequence of instructions,
921 ! DSCSK_DTYPE_ZEM = 25, ! Procedure entry mask.
i ! DSCSK_DTYPE_DSC = 24, ! Descriptor, used for arrays of
i i dynamic strings
4 ! DSCSK_DTYPE_OU = 25, ! Octaword lLogical
925 ! DSCSK_DTYPE_O B ?. ! Octaword in c?or
9 : DSCSK_DIVPE_G = ¢7, ! Double precision G floating, 64 bit
! DSCSK_DTYPE_H B 8. ! Quadruple proiision floating, 128 bit
8 0 o i DSCSKDTYPE-GC = ¢3. | Double precision complex, G ’louting
9 ! DSCSK_DTYPE _RC =30, ! Ouldfu? e precision complex, W floa ing
! DSCSK_DTYPE_CIT = 31, ! COBOL intermediate temporary
1 ! DSCSK_DTYPE_BPV = i. ! Bound Procedure Value
; ! DSCSK_DTYPE_BLV = 35, ! Bound Label Value
9 ! DSCSK_DTYPE_VU = 34, ! Bit Unaligned
09 ! DSCSK_DTYPE_ADT = 35, ! Absolute Date=-Time
0935 ! = 9. ! Unused (not supyorted by DEBUG)
83 8 ; DSCSK_DTYPE_VT = 37, ! Varying Text
0938 8 '
0939 ! The next two values are used for range checking of the type values
88:? 8 E in DST entries. They are used mainly in CASE statements.
096§ 0 DSCSK_DTYPE_LOWEST z 1 ! Lowest DTYPE data type we support
832‘ 8 DSCSK_DTYPE_HIGHEST = 37; ! Highest DTYPE data type we support
0945 0
094 8
094 : INTERNAL TYPE CODES FOR DEBUG
0948 0 '
0949 -
0950 :
0951 : The following definitions are used internally in DEBUG, but are not
095; 0 ! supported in the DST. They should be deleted here if they are made
09535 0 ! into standard VAX type codes declared in STARLET.REQ. These numbers
5% 0 - may change from one release of DEBUG to the next because they must
gS 0 E always be lLarger than DSCSK_DTYPE_WIGHEST.
957 ‘3’ i
938 ; Define DEBUG-internal type codes.
§ LITERAL
1 DSCSK_DTYPE _AC =z gs. ! ASCIC Text
i DSCSK_DTYPE_AZ = 39, ! ASCIZ Text
DSCSK_DTYPE_TF = 40, ! Boolean True/False (songth in bits)
- DSCSK_DTYPE_SV =41, ! Signed bit-field (aligned)
DSCSK_DTYPE_SV = 42, ! Signed ?it-fiold (una ipned)
DSCSK_DTYPE_F IXED = 435, ! Fixed b nar; used for FIXED in ADA
i and FIXED BINARY in PL/I. This
- code is used the t;po conversion
: tables in DBGEVALOP.

L?uost internal DEBUG dtype value
Highest internal DEBUG dtype value
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The following definition is only used internally in DEBUG. It is

a DTYPE code that is temporarily put into a Value Descriptor to
tell the address expression interpreter that the Value Descriptor
came from a Literal constant. It does not hoxo to be in the above
range because it is only used during the parsing of address expres-
sions., After the address expression has been tarsod. if the DTYPE
is LITERAL, it is then changed to DSCSK_DTYPE_L.

DSCSK_DTYPE_LITERAL = 191; ! value is from a Literal constant

OTHER DST TYPE CODES

The following Literals are the DST tygo codes other than VAX Standard
t¥pc Codes which can appear in DSTSB_TYPE. Each indicates the format

of the record which contains it and most indicate the kind of object
being described ?y that record. When new DST records are defined, the
type code is assigned by making DSTSK_LOWEST one smaller and using that
value. The type codes 830vo ggltl_HlGnEST (191) are reserved, the idea
being that the DTYPEs 192 = 255 are architecturally reserved to users.
DEBUG ignores all DST records whose t‘go codes are not DST$K_BLI, in
the rnngo from DSCSK DTVP; LOWEST to DSCSK_DTYPE_MIGHEST, or in the
range DSTSK_LOWEST TO DSTSR_MIGHEST,

i g:{;go all Additional Debug Symbol Table record type codes. Note that the
i other

Special Cases record has code 2ero (for historical reasons). ALl
type codes are in the range DSTSK_LOWEST to DSTSK_HIGHEST.

QSYSK-BL! =0, ; BLISS Special Cases Record
DSTSK_LOWEST = 153, ! Lowest numbered DST record in this

- ranao--usod for range checking
DSTSK_VERSION = 153, ! Version Number Record
DSTSK_COBOLGBL = 154, ! COBOL Global Attribute Record
DSTSK_SOURC = 155, ! Source File Correlation Record
DSTSK_STATLINK = 129. : Sto‘ic Link Record
DSTSK_VARVAL = 157, ! Variant v’luo Record
DSTS$K_BOOL = 158, ! Atomic object of type BOOLEAN,

: Allocated on: yt’.

. low order bit = 1 if TRUE

i low order bit = 0 if FALSE.
DSTSK_EXTRNXT = 159, ! External=-Is-Next Record (Obsolete)
DSTSK_GLOBNXT = 160, ! Global=Is-Next record (Obsolete)
DSCSK_DTYPE_uBS = 161, ! DEBUG internal use onl{ (unaligned

: bit string) (Obsolete)
DST$K_PROLOG = 16;. ! Prolog Record
DSTSK_SEPTYP = 163, ! Separate Type Specification Record
DSTSK_ENUMELT = 164, ! Enumerated Type Element Record
DSTSK_ENUMBEG = 165, ! Enumerated Type Begin Record

=32 V4.0-742 P
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DSTSK_ENUMEND = 169. ! Enumerated Type End Record
DS!::_VAIBEG = 167, ! Variant Set Begin Record
DSTSK_VAREND = 163. : Variant Set End Record
DSTSK_OVERLOAD = 1? . : Overloaded Symbol record
DSTSK_DEF ENUH z 1 ?. : Definition Line Number Record
DSTSK"RECBEG = 171, ! Record Begin Record
DSTSK_RECEND = 172, : Record End Record
DSTSKCCONTIN = 173, ! Continyat Record
DSTSK_VALSPEC = 176, ! Value SQQi??icasﬁon Record
it S R X I A

= . ! Block Begin Recor
DSTSK_BLKEND = 177, ! Block Ens Record
DS!:K,COB-HACK = 1?8. ! COBOL Mack Record (Obsolete)
: = 179, ! Reserved to DEBUG
: = 120. ! Reserved to DEBUG
DSTSK_ENTRY = 181 ! Entry Point Record
DSTSK LINE _NumM_REL_R1{ i Threaded Code PC-Correlation

B | §. : Record (Obsolete)
DSTSK_BLIFLD = 183, ! BLISS Field Record
DSTSK_PSECT = 1864, ! PSECT Record
DSTSK_LINE _NUM = 185, ! Line Number PC-Correlation Record
DSTSKTLBLORLIT = 186, ! Label=or=Literal Record
DSTSK LABEL = 187, ! Label Record
DSTSK_MODBEG = 188, ! Module Begin Record
DSTSK_MODEND = 189, ! Module End Record
DSTSK_RTNBEG = 190, ! Routine Begin Record
DSTSK_RTNEND = 191, ! Routine End Record
DSTSK_MIGHEST = 191; 5 Highest numbered DST record in this

range--used for range checking
NOTE TO DEVELOPERS:

New DST Records should not be add;g at ;his end of the DST record number
range. VAX Standard Type Codes 192 = 255 are reserved to users. Hence
DEBUG does not use type codes in that range, even though DEBUG does not
support user-defined t B; codes., New DST record numbers should be allocated
by decrementing DSTS$K { EST and using that number for the new DST record.

=32 v4.0-742
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MODULE DST RECORDS

The Debug i{a L Table for e ?ch separately ¢ iled module must be

enclosed w n & Module-Be nllodulo-tnd pair ? DST records. The

Module Begin DST rosord must thus be the very first DST record for

lny sog.ratoly comp lcd module (1.e., any object file) and the Module
record must be the vor¥ l:st DST record for the module. Only

onc ule-Begin/Module=-End pa r Llowed in what the Linker sees

as a single object module. f mult glo Module-Begin/Module-End pairs

are included in one object aodulo. DE ?G will only see the first such

pair and ignore the rest because the linker ulll only tell DEBUG about

the location of the first Module Begin record.)

The Hodulc-logonllodulo-ind pair defines a s‘nbolic scope which con=
tains all Syﬂ ls dof ned by DST records within that Rair. The module
has the name given in the Module Begin DST record. The Language of the
object lodulo is also encoded in the Module Begin record.

32 v4.0-742
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THE MODULE BEGIN DST RECORD

The Module Begin DST 7cord marks the beginning of the DST for a module.
This DS! re ord olso ves the name of the module and the source lLan-

n which th ’ mo ulo wWas uritton. The Module Begin DST Record
nus bo the the first DST record of ovorg compilation unit ("module’”)
and it must be matched by » Hodulo End DST Record that ends the DST for
that module. Only one Module 08 n DST Record is allowed to appear in
the DST for a soparatoly compiled object module.

This is the format of the Module Begin DST Record:

L Y - B e - oo e eoe - - owd

)

i

i

i

a

i

i

i

i

i

i

i

i

i

i

P byte ! DSTSB_LENGTH e :
P byte ! DSTSB_TYPE (= DST$K_MODBEG) :
P byte ! DSTS$B_MODBEG_UNUSED :
! long : DSTSL_MODBEG_LANGUAGE :
| byte ! DSTSB_MODBEG_NAME :
: . - — --eee ------...-------------------.-.---

! var ' !
: ; The Module Name in ASCII ;
: § (The name's Length is given by DST$SB_MODBEG_NAME) :
i : :
E ;-------------------------..'-... ............................... ‘
]

i

)

; Define the fields and size of the Module Begin DST Record.

f

IELD DS!EHODBEG FIELDS =

DST$B_MODBEG_UNUSED Unused==Must Be lero

' L} e. K !
DSTSL_MODBEG_LANGUAGE = E i. i ]. ' Longuoac code of Language in
- -odulo was written
DSTSB_MODBE G_NAME =[(7,8_] ! Count blto n nauo counted
: Il string
TES:
LITERAL
DSTSK_MODBEG_SIZE = 8; t Size in b tes of the fixed part of

dule Begin DST record

! Define all the languogv codes that may appear in the DSTSL_MODBEG_LANGUAGE
! tield of the Module 80? n DST record. (Note that DEBUG may not actually
: support all Languages that have language codes.)

LITERAL
DSTSK_MIN_LANGUAGE = 0, ! Smallest Language code

$=32 V4.0-74
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DSTSK_MACRO = ?. ! Macro
DST::_FOR!RAN =1, ! Fortran
DSTSK_BLISS = i. ! Bliss
DSTSK_COBOL = 3, ! Cobol
DSTSK_BASIC = &, ! Basic

DSTSK_PLI = 3, ' PL/I
DSTSK_PASCAL B 9. ! Pascal

DSTSK_C =7, : £

DSTSK_RPG = s. ! RPG

DSTSKZADA s ! Ada
DSTSK_UNKNOWN = 10, : Language Unknown
DSTSK_MAX_LANGUAGE = 10; ! Largest Language code

! Here also we define all the same languago codes using names with the DBGS
! prefix. This prefix is used in DEBUG for historical reasons. These names
: may cvontuolly be discarded.

LITERAL
DBGSK_MIN_LANGUAGE = DSTSK _MIN LANGUAGE. ! Smallest language code
DBGSK“MACRO = DSTSK_MACRO,™ ! Macro
DBGSKFORTRAN = ostsx,rouraiu.! Fortran
DBGSK"BLISS = DSTSK_BLISS, ! Bliss-32
DBGSK”COBOL = DSTSK_COBOL, ! Cobol
DBGSK” IASIC = DSTSK_BASIC, ! Basic
DOG‘K | = DSTSK_PLI ! PL/I
DBGSK™PASCAL = DSTSK™PASCAL, | Pascal
DBGSK"C = DSTSK™C i
DBGSK “RPG = DSTSK"RPG, | RPG
DBGSK “ADA = DSTSK ADA, ' Ada
DBGSK_UNKNOWN = DSTSKTUNKNOWN,'! Language Unknown
DBGSK MAX_LANGUAGE = DSTSK_MAX_LANGUAGE; ' Largest language code

Language UNKNOWN requires some special onplonotion. DEBUG supports '‘unknown'’
Languages with a standard set of DEBUG funitional ty. This standard set in-
cludes all language-independent funct‘onal ty plus vanilla-!lavorod Language
expressions. Identifiers are assumed to allow A - - -+ Symbol
references may include subs riptin (using roun? () or squaro f] paronthosos)
and record component selection (us ng dot-notation as in A.B.C). Most simple
operators are allowed in Language expressions.

vhile not officially supported, lLanguage uu:noun is intondod as an escape for
o-pilor which do not yet have true D BU suU } By spec fying languagc
codo DSTSK_UNKNOWN in the DSTSL HODBEG LANGUA field, such unguagos can
take advanfage of whatever support G prov dos for unknown | anguogos.

and when true DEBUG support is provi c? 3 new an!uoio code for the new
Language can be allocated b{ incronont ng DSTSK_MA NGUAGE by cne and as-
signing that language code to the new lLanguage.”

DEBUG troats any out-of-range Language code in the Mo ulo Begi DS! record as

being equ volon to lon uage UNKNOWN. Use of tho os an?uo?o code

or any out-of-range an uago code is lntondo for ngornal use b

onl DEBUG'S ?n nown= angu?go sugport not offic
b le ¢

supported and is
sub‘oct to poss

ly incompat anges in future roloosos of DEBUG.

Internally, DEBUG treats the language code as a byte value. Hence any lan-
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! guage code above 255 is truncated to its low-order eight bits.
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THE MODULE END DST RECORD

The Module End DST Record must be the Last DST record in the DST for a
compilation unit, Its sole purpose is to mark the end of the DST for
a separately compiled object module. There can be only one Module End
DST r?corc per module, matching the previous Module Begin DST record.
This is its format:

.--.--.----------..------.----.-........---.--..-..-.----------. .

‘ DSTSB_LENGTH (= 1) '

.---------------.--.----------.-.-..-----.---...--....------.--. .

' DSTSB_TYPE (= DSTSK_MODEND) '

..--.-- - _-‘-----.----.-.----...-.-.--.-...--.-.--‘--.-..

L
DSTSK_MODEND_S12E = 2; ! Size of Module End record in bytes

(DEBUG.SRC]
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ROUTINE DST RECORDS

A routine is represented in the Debug Symbol Table by a pair of DST
records, nnnell a8 Routine Begin DST record which is matched with a
Later Routine End DST record. ALL DST records between the Routine
Begin and the Routine End DST records represent the symbols that are
declared in that routine or in nested routines or blocks. Nested rou-
tines are represented in the DST b‘ nested Routine-Begin/Routine-End
pairs. Lexical blocks (BEGIN-END blocks or the Like, depending on

the languo?o) may also be nested freely outside or inside routines,
provided all blocks and routines are properly nested.

Consider the following example of nested blocks and routines. 1If
routine R1 contains a nested routine R2 and a lexical block B1 and
if block B1 contains routine R3 and Block B2, the DST would have the
following sequence of DST records:

Module Begin for whole module
.« smodule~level data DST records...
Routine Begin for R1
...lO0cal data DST records for Rl...
Routine Begin for R2
...local data DST records for R2...
Routine End for R2
Block Begin for B1
...local data DST records for B1l...
Routine Begin for R3
... lOcal data Di! records for R3...
Routine End for R
Block Begin for B¢
... lOcal data DST records for BZ2...
Block End for B2
Block End for B!
Routine End for R1
Module End for whole module

In addition to defining a symbol scope, the Routine-Begin/Routine-End
air defines the name and address range of the corresponding routine.
he name and start address is found in the Routine Begin DST record

and the b{te length of the routine is found in the Routine End DST

record. t is assumed that the start address is also the entry point
to the routine. The Routine Begin record also indicates whether the
routine uses a CALLS/CALLG Llinkage or a JSB/BSB linkage.

$=32 v4.0-742
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THE ROUTINE BEGIN DST RECORD

The Routine Begin DST record marks the bcginnin of a routine and the
associated scope. This record contains the routine's name and start
address and indicates whether the routine is a CALLS/CALLG routine

or a JSB/BSB routine. It must be matched by a Routine End DST record
Later in the DST, except if the Language of the current module is
MACRO. (Since MACRO routines have entry points but no well defined
end points, the Routine End record can and must be omitted for this
language. This exception applies to no other Language.)

This is the format of the Routine Begin DST record:

R L e L L L L L T T T T T T T R . ceccsccsccccccccacns$

byte i DSTSB_LENGTH i
byte i DSTSB_TYPE (= DSTSK_RTNBEG) 2 i
’- ------ Rl K R R K R X R L L X X X ¥ X ¥ ¥ ¥ ¥y yyyyRyyY¥yYy?3 ’ ....... ’
long i DSTSL_RTNBEG_ADDRESS i
byte i DSTSB_RTNBEG_NAME i
var : :
; The Routine Name in ASCII 5
§ (The name's Llength is given by DSTSB_RTNBEG_NAME) g
; ............. - - ---;
Define the fields and size of the Routine Begin DST record.

1
i
:
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
|
)
: , e ' - - ¢ - .
: byte | DSTSV_RTNBEG_UNUSED ‘NO_CALL:
|
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
F

IELD DS;:?!NBEG_fIELDS =

DSTSV_RTNBEG_UNUSED

* L] Unused=-Must Be lero
DSTSV_RTNBEG_NO_CALL

This bit is set if this rou-
tine is invoked with a
JSB or BSB rather a CALLS
or ?AL;G nstruction

ERR

TEmsm s et s . -

DSTSL_RTNBEG_ADDRESS = [ 3, L_ 1., The routine's start address
and entry point address
DST$B_RTNBEG_NAME sl 7,0 ) The count byte of the rou-
tine's Counted ASCI] name
TES;
LITERAL
DSTSK_RTNBEG_SI2E = 8; g Byte size of the fixed part of the

Routine Begin DST record

e




-
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: } 9 5 THE ROUTINE END DST RECORD

g % i

: 1 g : The Routine End DST Record marks the end of a routine's scope in the
3 120 ' ST. It also contains the byte Length of the routine's code. (Note
3 I3 ' that Routine End DST records must be omitted for Language MACRO but
;] 3 i ' are -ondator‘ for all other lLanguages.) This is the format of the

: } ? E Routine End DST record:

Po13%g i

H 1 ! ’ ............... .----.---------....-...-.-.---------.----------.’

: } 8 ; byte i DSTSB_LENGTH (= 6) i

: 133 | byte ! DSTSB_TYPE (= DSTSK_RTNEND) :

M 3 ’---------------.----‘--‘ .......................................

: 1341 0 ! byte ! Unused (Must Be Zero) !

s ‘ g o ! doccscscscces R S R WSS T S WD TR S D e e e e o cocecceconcnceneemm oo e +

S 1 0 ! long ! DSTSL_RTNEND_SIZE :

® ‘ ‘ o ! ’- .......... LXK X X X X K X X X X R X X N X N ¥ K N N W ¥ W N R N RN - -GS ® e W Em S .

3 135 0 !

: 1 ? 0 !

: 1 8 !

: } 23 3 : Define the fields of the Routine End DST record.

; } g? 8 FIELD osgg?tneuo,rxeLos =

i -3 Si 0 DSTSL_RTNEND_SIZE = ([ 3, L_ ] ! The length of the routine in bytes
: 1353 0 TES;
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LEXICAL BLOCK DST RECORDS

A “Lexical Block' is any programming lanauagc construct other than a
routine that ?cfinos 8 scope within which symbols can be declared.
What distinguishes a “‘block’ from a “routine’’, from DEBUG'S point of
view, is that a block is always entered by ’uaping to it or simply
falling into it while a routine is always entered by a call instruc~
tion of some sort. A routine has a entry point that can be called;

a block does not. Hence BEGIN-END blocks in BLISS and PL/I are blocks
and so are Paragraphs and Sections in COBOL. Subroutines, functions,
and procedures, on the other hand, are '‘routines’’.

Blocks and routines do have one thing in common, however. Both define
syntactic units within which other sgnbols can be defined. The pur-
pcse of representing blocks in the DST is to define the scopes they
e?clozc and to give the address ranges of the corresponding bodies

of code.

A lexical block is represented in the Debug Symbol Table by a pair

of DST records, namely a Block Begin DST record which is matched with

a later Block End DST record. ALL DST records between the Block Boain

and the Blosk End DST record represent the symbols that are declare

in that lexical block or in nested routines or blocks. Nested blocks

are represented in the DST by properly nested Block-Begin/Block-End »

W S R S R S S R R e e e

(=lelelelalalalelelelelelelelelelelelelele ]

0 pairs. Routines and blocks may freely be nested within one another,
81 using the appropriate proper nesting of the corresponding Begin and
ggg End DST records.
84 The start address of a block's code is given in the Block Begin DST
gas record and the byte length of that code is given in the Block End
86 DST record. The name of the block is given in the Block-Begin record.
387 It 2 block has no name (which is common for BEGIN=END blocks), the
388 null name is given (the name of lLength zero). Blocks with null names
389 carnnot be explicitly referenced in DEBUG, but Line numbers within such
390 blocks can be used to specify breakpoint locations or symbol scopes.
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: } 3& : THE BLOCK BEGIN DST RECORD
s 139 i
: i The Block in DST Record marks the beginning of a Lexical block and
i } 3’; ' th: 2.:3;1'.’:24 scope. This record contgim go block's name and start
5 1 s address. It must be matched by a Block End DST record Later in the
is-% 39 - DST. This is the format of the Block Begin DST record:
=8 33 :
E }‘w ! .-..---- ....... - - --..-----------.---.-------------’
: 148§ i byte ! DSTSB_TYPE (= DSTSK -BLKBEG) :
et . .-----------------------------.-.‘ .............................
: 1a§9 i long ! DSTSL aanec ADDIESS :
- . .------------------.---------------------.-.--.-.-.-------.--C-‘
; }:og i b,t. : os'” BL"EG “A* - L K K X X X X 2 X K X X X X X X X X J i
P o The Block's Name in ASCII :
. ] : :
: igig § : ' (The name's Llength is given by DST$B_BLKBEG_NAME) :
}: : B
. 141 ! ' '
: 14.1? § i O e e e e s e et etss st ensrrsttretresnseesreeenersseas +
: 1418 0 !
3 }218 0 :
: }l‘o 1 g : Define the fields of the Block Begin DST record.
: }2 s 8 FIELD DS!:BLKBEG FIELDS =
: K 0 = e B_ 3 : Unusod--ﬂust Be lero
1 8 R GEEE | A,
: }: 8 § VST LA = Ao i Counted ASCI1 name
: 1429 TES;

il
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byte
byte
i byte

- - -

i long

i
i
i
i
i
i
i
i

F
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THE BLOCK END DST RECORD

The Olock End DST Record marks tho end of a lexical bloch $ scope
the DST. It also contains the ;to length of the block's code.
is the fornot of the Block End DST record:

.-.- -ToeeeeeeeeeeeeeeeeeeeeeTeeSeTseeSseeSeeeS .

' DSTSB_LENGTH (= 6)

.------.----.-------.----..---...-----------.----. - - e

.
: DSTSB_TYPE (= DSTSK_BLKEND) :
¢

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

: Unused (Must Be Zero)

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

' DSTSL_BLKEND_SIZE ;

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

| Define the fields of the Block End DST record.
F IELD DS!:?LKEND_FIELDS =

S
?g;tL_BLKEND_SlIE = [ 3, L. ) ! The byte Length of the lexical

AX=11 BLi
$2558DUA2

in
This

block

‘!.

=32 v4.0-742
[DEOUG.SICJDS!RECRDS

lEO?fg'(Igg

I I T T T T L L PR L L T TR T P T T




2B 3R IFIRARNZIISEUE RTINS IR

goe

oo
w

SRIRJREN28TRIT

0000000000000 O0OO0OO0O0O0OO0O0OO0OO0O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOO

SSIKJREI28

— i el e i il D D el i D i il ol ) s D ol ol il il el D D il el el e i il D il i il il D D el il il il D il el i e D D i e e D D i el o
Y Y L Y I I I IV Y ¥ o ol ol ol ot ad 2k 2k 2l 28 28 2k 22 2k L 2L 3L 22 af aF 28 2 af 28 a2 ok ol ad ad ad ad ad =

R T L LR T T R bt L Ll T T T T T T E T .

TR R R L R R R R T R R e e e e e O L A L e A A L L  rE T T T I L oL I T T " """ "o

— s
N—-O

——

&
15-Sep=1984 23:01: VAX=11 Bliss=32 Vé.0=742 P 3
13:3001080 820008 VO ldooAdEtodeue: Snesos ReCRDS . REQ, 19° (207
DATA SYMBOL DST RECORDS |

Data symbols are represented in the Debug Symbol Table by data DST
records which come in several varieties. ALl such DST records give
three pieces of information about each symbol: the data type of the

:ynggt. the value or address or the symbol, and the name of the
ymbol.

The Standard Data DST record is the simplest form of data DST symbol
record and is used for most ordinar‘ atomic data objects. It repre-
sents the data type by a one-byte VAX Standard Type Code. It repre-
sents the value or address of Eho s{-bol by a simple five-byte encoding
capable of specifying 32-bit Literal values, absolute addresses, reg-
ister Locations, and addresses computed as offsoss from a re?istor.
possibly including indirection. It is also possible to specify that
the computed address is the address of a VAX Standard Descriptor for
the data symbol. Finally, the name is represented as a Counted ASCII
character string.

There are several reasons why a Standard Data DST record may not be
adequate to represent a data symbol. First, the symbol's data type
may be too complicated to represent by a one-byte type code. In this
case, one of several available escape mechanisms must be used so that
expanded type information can be inilud in the symbol's DST informa-
tion. Second, if the symbol is a Literal (a named constant), its
value may be too Large to fit in one longword. In this case, an ex-
panded value specification must be used. And third, if the symbol is
8 variable, its address may be specified by a more con?licatod compu=
tation than can be represented in the Standard Data DST record. In
g:is c:so. an escape to a more complicated value specification must
used.

Expanded type specifications come in three main forms: Pescriptor
fFormat DST records, SQ?aroto Type Specification DST records, and
various specialized DST records that handle various special kinds
of data types such as record structures, enumeration types, and
BLISS structures.

Descriptor Format DST records are used when the data object must be
described by a VAX Standard Descriptor and has statiﬁ address. A
packed decimal data ?b ect, for :anqlo sust be described by a2

descr p;or that specifies the object's [onggh and scale factor. 1If

8 descriptor exists in user memory at run-time, the Standard Data

DST record can be used, but otherwise it is n’cossary to include the
descriptor directly in the DST within a Descriptor Format DST record.
These DST records are used for all static arrays and other data objects
that can be described by VAX Standard Descriptors.

for data types that can be described b{ neither on’-?yto type codes
nor VAX Standard Descriptors, a Separate Type Specification DST record
must be used. In this case the DST record's t‘go field indicates that
the t{oo specification is found is a separate D37 record which imme-
diately follows the ?rcsont DST record. The DST record that 'ollov’
must be a Type Specification, Record Begin, or Enumeration Type Begin
DST record. These records can describe all data types supported by

g
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DEBUG in full detail.

As mentioned above, the third dzta type ‘‘escape’’ mechanism is to use
one of nun?or of specialized DST rccordt that describe data symbols
of ?gcc sl kinds. BLISS structures and fields, for example, are de-
scribed by special DST records, as are enumeration t‘ge olo-’nts.
These DST records will not be further described in this section; they
are described elsewhere in this definition file.

Exvondgd '"Value Specifications' must be used for data symbols whose
values or addresses are too long or too coo?licotod to be described
by the Standard Data DST record. A D-float n' constant, for example,
has too Large a value (8 bytes) to fit in a $§ tndard Data DST record.
A "based variable' in PL/] may require a complicated computation or
even 3 call on a compiler-generated thunk to compute the variable's
address. For these and other cases, a Trailing Value Specification
ST roc?rd must be used. uch a record includes a Value Specifica-
tion which may be arbitrarily complex.

Trailing Value Specification DST records are sometimes used to speci-
fy both type and address information. An array with dynamic array
bounds, for instance, must be described in the DST if no descriptor
exists in user memory at run-time. A trailin' Value Specification
can be used to compute the entire descriptor Yor such an array at
DEBUG=time. The descriptor then gives both the array address and
type information such as the element type and the array bounds.

l'
-
.
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THE STANDARD DATA DST RECORD

The Standard Data DST record is used to describe most simple scalar
data obiccts such as nto ors. floating=point numbers, and complex
numbers. The data tlgo represented by the one-byte VAX Standard
Type Codc in the DSTSB TYPE field. The va ue DSTSK_BOOL is also
accepted; it denotes that tho data sy.? s 8 Booléan variable or
value uh‘ch is TRUE 1f the low-order bit is set and FALSE otherwise.

The value ’pocfficotion in the Standard Data DST record 1ngicates

the sym value or addross or how to compute the symbol's address.

The deta ls are found below.

This is the format of the Standard Data DST record:

. - - e e - ----------.-.----.------.-----.------.-.
byte i DSTSB_LENGTH i
byte ! DST$B_TYPE '
byte i DSI!! REGNUM ! ! DISP i INDIR i DSTSV VALKIND ‘
long i . 5 DSTSL _VALUE i
byte i 05189 NAHE i
var H '

: The Symbol Name in ASCII ;

§ (The name's Length is given by DSTSB_NAME) §

;----------------------------.--..---...--O--.-...-----.---.-.--;

Define the fields of the Standard Data DST record. These fields are also
used in many other DST records of similar formats.

FIELD DS!:SYD FIELDS =
DST$B_VFLAGS

DSTSV_VALKIND
DSTSV_INDIRECT

TN e O e e

o B ! Valuc-flag (access inforna}ion)
A °2)1,1 How to in erpret the spec f ed value
v 5 J, ! Set if address of address is produced
y indicated computation (do an
ndirection to compute address)
Set if contcnt of DSTSL VALUE s used
as a d cencn; 3 register
spe ifiv? n DSTSV_R GN?H
DSTSV_REGNUM = [ 2, v_(4,0)], : uunbor 0 ster used in displace-

ment I e addressin
DSTSL _VALUE
DSTSB_NAME

DSTSV_DISP (2, v (3],

E ;. L. 3. ! value, address, or bit o'fsct
e 8_ 3 ! Count byte of the symbol nano field,
i a counted ASCI] string

TES;

o




3588558528855y

[elelelelelelalalalelalalelalelalelelelelelelelalelelelelelelelelelelelelelelelelalelelelelalelelelelelelelelelel)

— d B D B D > D b >

ooooororOr OO OrONOMONOMONMOOMOOOOOMOONONOM
NS AN =2 O O 00 N WV B N = O O 00 N VS N = O

NOWVES W = OO

[ PP P - ——-———— P R R R A T L Y g g g g P
AT

MR IR R O T T e e e e e TR TR AL R DR D PR T P e T T T T e T T T T R TR A L A R T TR TR TA TR TE TR LR T

oo
VWALV
N = OO

‘
1%12:::13 ¢ ST Vs ldoOA B Tofele: SReIos TRECRDS  REQ, IO (215

! Define all special values that -a¥ appear in the DSTSB_VFLAGS field. If one
! of these values apgoars in that field, the DSTSL_VALUE field has some special
! meaning indicated the special value. In such cases, the DST ,VF§A6 sub-
! fields have no meaning. Not all of these sgoc al values may appear in a

! Standard Data DST record (see the comments below), but they are all Llisted

! here for completeness. Note that these values (with one exception) all have
! the top four bits set=-hence he¥ cannot be normal VFLAGS values since the

; REGNUM field cannot contain 15 (indicating the PC) in a normal VFLAGS value.
L

1TERAL
DSTSK_VFLAGS _NOVAL = 128, A fla? which indicates that no value
s spccifio? i.e. the object
being descr bed is a t pe. This
value may only appear in a Record
Begin DST record.

This value is DSTSB_VFLAGS signals a
data item that was never
allocated (and hence has no
address). For example, PASCAL
does not allocate varfables

|}
i
i
i
i
DSTSK_VFLAGS _UNALLOC 5
i
i
i
; that are not referenced.
i
i
i
i
i
i
i
i

249,

DSTSK_VFLAGS_DSC = 250,
DSTSK_VFLAGS_TVS = 251,
DSTSK_VS_FOLLOWS = 253,
DSTSK_VFLAGS_BITOFFS 255;

This value in DSTSB_VFLAGS signals a
Descriptor Format DST record
This value in DSTSB_VFLAGS signals a
Yrailin? Value Spec DST record
Value Specification Follows (allowed
only in a Trailing Value Spec)
A flag indicoting that DSTSL_VALUE
contains a bit offset (used
only for record components)

.-

Provided the DBGSB_VFLAGS field does not have one of the above special values,
the DBGSV_VALKIND Tield indicates what kind of value or address is computed
by the value computation. The possible values of this field are defined here.

LITERAL

DSTSK_VALKIND_LITERAL = 0, ! DSTSL_VALUE contains a literal value

DSTSKZVALKIND ADDR = 1, ! Computation produces the address of
: the data object

DSTSK_VALKIND_DESC = 2, ! Computation produces the address of a
- VAX Standard Descriptor for the
- d?tl ob cst

DSTSK_VALKIND_REG = 3; i Value is contained in the register

whose number is in DSTSL_VALUE

! 1f the DSTSK _VFLAGS ticl? does not contain one of the special values listed
! above, then The computation that produces the value or address of the data
! object proceeds as follows:

)

]

]

1

' 1. If the VALKIND field sontoins DSltl_VALK{ND LIYERAs. the symbol is a

: constant uhos;zvo ve is given by the DSTSL_UALUE field. Such constants
I

can be up to bits long.

e

S e e Bea 88900090 050s0s09s09003000%0 0080000000000 000s0s000s0s0s0 0000000 VeV esNensSeBennns
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2. I1f the VALKIND f‘ol?scontains DSTSK_VALKIND_REG, the symbol is a vari-

able bound to a register. The regiSter number of that register is
given by the DSTSL_VALUE field.

3. Otherwise, the symbol is a variable with a non-register address. To
compute that address, the DSTSL_VALUE field is picked up.

&. If the DSTSV_DISP bit is set, thz contents ?f the register whose reg-
ster number is givon 2{ the DSTSV_REGNUM field is added to the value
picked up from the DSTSL_VALUE field.

S. [If the DSTSV_INDIRECT ?it is set, the address computed so far is treated
as the address of a pointer that points to the actual data object. In
other words, an indirection is done.

6. If the value of the VALKIND field is DSTSK_VALKIND_ADDR, the address
computed so far is treated as the address of the data object.

7. 1f the value of the VALKIND field is DSTSK_VALKIND_DESC, the address
computed so far is treated as the address of a VAX Standard Descriptor
for the data object. The actual address of the object, along with its
other attributes such as type and size, must therefore be retrieved
from that descriptor.

can be specified in the Standard Data DST record. For example, the address
of the second formal garancter to a routine, passed b; reference, can b‘
described by making DSTSV_REGNUM = 12 (for register AP), DSTSL_VALUE =

(to indicate an offset of 8 bytes from AP to get at the sogond longword in
the argument vector), DSTSV_DISP = 1 (to indicate that DSTSL_VALUE is to be
treated as a displacement off AP), and DSTSV_INDIRECT = 1 (t0 indicate an
indirection since the argument is ?assod by reference). DSTSV_VALKIND =
DSTSK_VALKIND_ADDR in this case. If the parameter were Eassed by descrip-
tor, Rowever, DSTSV_VALKIND should be DSTSK_VALKINKD_DESC, with all other
fields having the same values as in the pasSed-by-reference case.

As this description indicates, nodoratol¥ complicated address computations
1
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THE DESCRIPTOR FORMAT DST RECORD

The b’scriptor Fornat DS! rciord is usog when a VAI Standard
Descriptor must be inc ud’d or a static ynbol. It
includes the descriptor direc n os rocor? ght after
the name field. This record s ossont ol identica ,? the
Standard Data DST rochd except that the D 1$8 VFLAGS eld has
the special value DSTSK _VFLAGS DSC and the DSTSL JVALUE field is

a relative byte offset To the VAX descriptor Latér in the record.
This is the format:

byte i YT e

i byte i_ R °s"!_I!:S.,-_-...----.-------..-.---i

fore & _DSTSB_VFLAGS (= DSTSK_VFLAGSDSO) =~ ¢

{ long ! o e o, SIS T SO0, s

 byte DTN JIUR Solen DOTOR DUC DAY s |

| - ; The Symbol Name i: ASCII ; ;
§ (The name's length is given by DSTSB_NAME) B

i i-,_-_----------.---------------0 --------------- ‘i §

| Ve i.-252!2-5&522--3.-BEEEE-EIXEE--i..--.---.EEE!!-EE!EIE .......... gt

B, b TN IRATRREIN . ....." o BRI AS N SR CR ST,

. var

Other VAX Standard Descriptor Fields
depending on the descriptor class

$ cncccccccacs

- D D e S D WD D D P D G S D WD PGB e s e e e REEEEEEESEes Seeesees = =

i pefine the fields of the Descriptor Format DST record.
F1ELD DSTSDSC_FIELDS =
DSTSL_DSC_OFFS = 3, L_ J.
DSTSA_DSC_BASE = [ 7, A. )
TES;

1
i
)
b
i
i
i
B
b
'
i
i
|
|
]
1
i
i
B
4
!
|
i
|
t
|
i
i
|
|
]
1
[}
4
'
1
1
|
|
|
i
)
|
|
'
|
!
F

Oftsot in b; zs to descriptor
from DST A
Descriptor starf s of th loc=
ation ¢ DSTSL_DSC OFFS

S e - -

! Note that the address of the descriptor is computed as follows:

200000 0000000308000 000000 eV RN B0 NE RNV VE VIV VEVEVE VLV WV NIV NN BB BeREIBeERENENERE
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THE TRAILING VALUE SPECIFICATION DST RECORD

The Trailing value Specification DST record is used when an expanded
value specification is needed to compute a dl}l szubo* s value or
address. It includes a V|§uc Specification directly in the DST rec~-
ord right after the name field. This record is essentially identical
to the Standard Data DST record except that the DST$B VFLAGS field has

the sgocial value DSTSK_VFLAGS_TVS and the DSTSL_VALUE field is a

relative byte offset to the Value Specification Tater in the record.

This is the format:

’ - =--------...------.--------.-----------.-.
byte : 5 DSTSB_LENGTH :
it R DST$8_TYPE ; :
byte i DSTSB_VFLAGS (= DSTSK_VFLAGS_TVS) i
long } 1 DSTSL_TVS_OFFSET
byte ! DSTSB_NAME (also DSTSA_TVS_BASE) B
var : ' E

; The Symbol Name in ASCII ; i

§ (The name's length is given by DSTSB_NAME) g

; ........................... .---.-‘.-.---.-----..-.-.-..--------: E
var : (==t

5 DST value Specification E

;----ﬁ ................................................... .-.----;
Define the fields of the Trailing Value Specification DST record.

1ELD os;g;vs_rIELos =
DSTSL_TVS_OFFSET = [ 3, L_ J, ! Offset in bgtos to trailing Value Spec
: from DSTSA_TVS_BASE
DSTSA_TVS_BASE = L[ 7, A_ ) ! Trailing value Spec starts at this
! location ¢ ,DSTSL_TVS_OFFSET

TES;
?o{t that the address of the trailing Value Specification is computed as
ollows:
DST_RECORDLDSTSA_TVS_BASE] ¢ .DST_RECORDLDSTSL_TVS_OFFSET)

Also note that Value Specifications are described in a separate section

i

=32 v4.0-742
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1

1

18
it
1810
i
e 8
1814
}8}5 0
i $
1818 0
1819 0
1820 0
8
e $
18264 0
1825 0
1826 0
1827 0
1828 0
18%9 0
1830 0
1331 0
1 3; 0
1833 0
1834 0
1835 0
18 0
1837 0
1838 0
1839 0
1840 0
1841 0
18‘; 0
1843 0
1864 0

byte
byte
byte
long
byte

var

var

R S N R R R R R R e
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THE SEPARATE TYPE SPECIFICATION DST RECORD

The Separate szo Specification DST record is used when the data
of the symbol being described is too complex to be described by

a one~byte type code or a VAX Standard Descrigtor This DST rec
must be immediately followed by a Type ?pocif cation, Record Beg
or Enumeration Tyfe Bcain DST record which describes the data ty
of the data symbol. (Only Continuation DST records may interven
The format of the Separate !;po Specification DST record is esse
ly identical to that of the Standard Data DST record, It may co
a Trailing Value Specification if necessary to describe the symb
value or address. This is the format of the record:

.--------- ........ WM OHOEHE D DS E®DE S ®EE DD DE DT S e S W e
i DSTSB_LENGTH

' DSTSB_TYPE (= DSTSK_SEPTYP)

’ ------------ S S OO0 S ®e® S R W Wh D I T D W G S S W D T D S oSS e
i DSTSB_VFLAGS

i DSTSL_VALUE

: DSTSB_NAME

’ .............. - .. TS BDeeS LA K L X J
§ The Symbol Name in ASCII

§ (The name's length is given by DST$B_NAME)

: ............. B e OO RO BECBEOETREWEE DT DD W DD DD DD DD D S
E A Trailing Value Specification or nothing,

§ depending on the value of DST$B_VFLAGS field

T G T Lt b N UL A Ao SO AP M R St 1 AL

U3255500A2b}

type
3
ord
in,
pe
e.)
ntial=
ntain
ol's

'
'

+
'
'

+

=32 V4.0-742
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DST VALUE SPECIFICATIONS

A DST Value Specification specifies the value or address of some symbol.
Value Specification can occur in a number of places in the Debug Symbol
Table. The simplest forms of Value Specifications occur in the Standard
Data DST record. A somewhat more complicated form occurs in Descriptor
fFormat DST records where a VAX Standard Descriptor is included in the
DST record to give more complete address information (and t{pe informa-
tion). The Trailing Value Specification DST record has a simple five-
byte Value Specification zt the beginning of the record which points to
a more complex Value Specification at the end of the record. That more
complex Value Specification can be any kind of Value Specification, in-
cluding the most general forms.

In addition, Value Specifications na¥ occur in a number of Type Speci-
fications. In these cases, they typically generate values (as opposed

WIN =2 OO 00 N NS AN = OO0~

to addresses), such as subrange bounds for a subrange data type, or they
aoncrato full VAX Standard Descriptors in order to specify some sort of
ata type, such as a dynamic array.

IR AR AR A I A 35

ALL value Specifications start with one byte, the DSTSB VS _VFLAGS field.

|
|
'
!
|
|
|
|
|
|
|
|
i
|
i
1
i
|
|
|
|
|
[
'
|
|
!
: field is interpreted as a set of subfields, namely DSTSV_VS_REGNUM
|
)
|
|
|
'
|
[}
'
[
[
|
|
!
.
|
t
1
i
i
|
'
|
f

868 In Standard Data DST records, this field and the DST$B_VFLAGS field are
869 synonymous. If this field has one of the special values DSTSK_VFLAGS _xx
870 described in the Standard Data DST Record section above, the format of
3;1 the Value Specification depends on that value. Otherwise the VFLAGS
87§ DSTSV_VS_DISP, DSTSV_VS_INDIRECT, and DST$K_VS_VALKIND. “This is also
g;g described in detail Tn The Standard Data DSY Record section above.
876
877
g;g STANDARD VALUE SPECIFICATIONS
880
881 ! As indicated above, if the DST$B_VS_VFLAGS field does not have a special
88; ! value, the Value Specification is a Standard Value Specification and has
88 : the following structure:
884 !
885 !
al“; ! b o e 0w o e e 0w @ @ - crcoceoecemme - broccccc= b o e L e R &
88 ! byte ! DSTSV_VS_REGNUM i DISP i INDIR | SV_VS_VALKIND i

4 e s crrseesscescrsescsosensseonesne ¢ e eessfrccrceas e e el
333 ' long ! DSTSL_VS_VALUE :
a% -4 ‘ ...... LA L L X X L X L X J - E X A A A R R ) ’
89‘ .
89; !
89 !

TR s e T s s e e T PR TR L AL A PR L L AL E TR TR TR TR TR TR PR TR TR TR N T T L T T Y TE TR TR TR TR LR T L
— il e il il il ) il ) il e il el el el D D el ) il D el ) il D el D il D il el el el el D el D D D D D e e D e D D D D el D il D il il e
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894 Define the fields of the various kinds of value Specifications. Also define
395 the declaration macro.
g? JIELD DSTSVS_MDR_FIELDS =
33 SET
DSTSB_VS_VFLAGS = e 8_ 1. ! Value-flags (access info)
900 DSTSV_VS_VALKIND - . V_(0,2) 1, ! How to interpret the value
901 DSTSVOVSINDIRECT = [ 0, vI(25 1,”" | Set to get indirection

e i e e e
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DSTSV_VS_DISP z ., V_(3) ], ! Set for register displacement
DSTSV_VS_REGNUM = . V_(6,6) J' i Register number for indexing
DSTSL_VS_VALUE B U ]. I value, gddrcss. or bit offsot
DSTSL_VS_ DSC OFFS B & MR i ! Offset g ;s to doscr tor

! fro- DSTSA_VS_DSC
DSTSA_VS_DSC_BASE s (5 A J ! Descriptor starfs &t th s loca-

: tion ¢ DSTSL_VS_ DSC JOFFS
DSTSL_VS_TVS_OFFSET sl V. L2 ! Offset in b; ;s to Value™ Sgoc

' from DSTSA VS YVS BAS
DSTSA_VS_TVS_BASE =[5, A1, ! value Spoc starfs at this loca-

: tion ¢ DSTSA_VS_ TVS OFFSET
DSTSW_VS_LENGTH =C1, v 1, ! Length of v.luo Spec”in xtcs

: not counti n? the VFLAG

' and VS_LENGTH fields
DSTSB_VS_ALLOC = E 3 B i. : Allocation Tndicator
DSTSAZVS_MATSPEC = [ &, A ; Location of Materialization

Specification
TES:

MACRO
DSTSVAL_SPEC = BLOCKL,BYTE] FIELD(DSTSVS_HOR_FIELDS) X;

5 The following Literal values may appear in the DSTSB_VS_ALLOC field.

LITERAL
DSTSK_VS_ALLOC_STAT = 1, ! Value is static
DSTSKZVS_ALLOCCDYN = 2; ! Value is dynamic

! Define the fields of the Materialization Specification. Also define the
i declaration macro.

flELD DS;:HS FIELDS =

DSTSB HS KIND =[(0,8_1. ! The kind of value produced
DSTSB_MS_MECH 2L Y. 0 X ! The mechanism whereby produced
DSTSB” ns FLAGBITS - . B_ ! Flag bits

DSTSV_MS_NOE VAL = o v,<o$ i ! Purpose of this bit not clear
DSTSV_MS_DUMARG B . V_(1) ! Include dummy argument on call
DSTSA_MS_MECH_SPEC = s i. ! Location of Mechanism Spec
DSTSL_MS_MECH_RTNADDR = N ; Routine address for call on

compiler-generated thunk
TES;

MACRO
DSTSMATER_SPEC = BLOCKL,BYTE) FIELD(DSTSMS_FIELDS) X;

; The following values may appear in the DSTSB_MS_KIND field.

LITERAL

DSTSK_MS_BYTADDR 1 The value is a byte address

s 1, !
DSTSK_MS”BITADDR z 2, i The value is a bit address (a longword
i b te addross lus a longword bit
i fso} rol the byte address)
DSTSK_MS_BITOFFS = 3, i The valuo s a bit offset (normally a
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VBN = O

fseeeime grioton vl uigs

bit offset fron the start of A
rocor?--uso?t or record components)

]

]
DSTSK_MS_RVAL = &, ! The value 1s a Literal value (constont)
DSTSK_MS_REG s S, ' The valuc is stcr number tho

- ’ 5 a register addrcs’
DSTSK_MS_DSC = 6; ! The valu. S 8 VAX standard descriptor

5 The following values may appear in the DSTSB_MS_MECH field.

LITERAL
DS!:K_HS,HECH_HIN =1, ! Minimum code
DSTSK_MS_MECH_RTNCALL =1, ! Routine call on a compiler-
: enerated thunk
DSTSK_MS_MECH_STK = ¢, : DST Stack Machine routine
DSTSK_MS_MECH_RTN_NOFP = 3§, i Same as ''1'' but no FP passed in
DSTSKMS_MECH_MAX™ = 3, i Maximum code

$=32 v4.0-742
[DEBUG SICJDSYIECIDS.
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B R

byte
long
var

var
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DESCRIPTOR VALUE SPECIFICATIONS

If the DSTSB_VS _VFLAGS fiold has ‘h. soociol voluo DSTSK VFLAGS D

this is 8 DeScriptor value Specif

conta ns an offset rolativo to the end of the v.luo Spec
to a VAX Standard Descriptor Later in the same DST record.

descr%ptor then contains the actual address that the vValue Specifica~

on seeks to specify. This is thus the format:

. bl Rl L L L L LD DL L L LYY ’

DSTSB_VS_VFLAGS (= DST$K_VFLAGS_DSC) :

- - - R L L LR L XX Lt ----’

DSTSL_VS_DSC_OFFS :

-eEseeoeeeseeeeeeeeeseeeeeeesseesoaSoeS --.-...--.----.-.--'-’

DSTSA_VS_DSC_BASE :
Other Fields in DST Record :

@ cecccccace § sacasccnce P oo § s

AX=
$25

SC.

S$00A28}

cation, Such a value %poc ication
fication that

That

+

The address of the VAX Standard Descriptor is computed as follows:

DSC_PTR = VS_PTRCDSTSA_VS_DSC_BASE] + .VS_PTRLDSTSL_VS_DSC_OFFS];

@ cecccccccacns
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TRAILING VALUE SPEC VALUE SPECIFICATIONS

1f th’ DST!B JVS_VFLAGS field has the spegial value DSTSK VFLAGS TvS,
this is a TrailTng value Spoc Value Specification. Such a Value
pecification contains a po 1r relative to DSTSA_VS_TvVS BASE that
nts to another Val ip¢cif cation later n the same DST record.
his sccond Value Specifica ion is nor-oll{ of the most general and
ful form of Value SRQC ? % . y the vS-Follows Value Spec~-
cnt on. {n effect, t Trail n' Value Spoc format is a five-byte
V|luo Specification (small onouq o fit in a Data DST Record) which
?o nts to a larger Val¥: Spc$if cotion els uhor1 n the same DST record.
his Larger Value Specification can be arbitrarily largo and complex
in order to do whatever sonputut on is necessary to obtain the desired
value, address, or descriptor.

This is the format of the Trailing Value Spec Value Specification:

’ .-----.--.---.------------------.--’
byte i DSTSB VS VFLAGS (= DST&K VFLAGS TVS) i
long ! DSTSL VS Tvs OFFSET i---o

e m o= cccccscccnscsccnoccccocsccrocccncecen e cTesccrccrercsescsecesaee :
var 5 DSTSA_VS_TVS_BASE 5 5

§ Other Fields in DST Record § §

;--------- ..... LA K B B K X X X K X L L X X X L X X X X T X X ¥ T X ¥ X ¥ ¥ ¥ X T ¥ ¥ ¥ ¥ X X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ 3 ; E
var 5 E<--0

: The Trailing Value Specification :

§ (Normally a DSTSK_VS_FOLLOWS Value Specification) g

;-- - - - eEeeee e e EEEREEEEEeS - A b L L L L L L L L L % 1 1L J ;

The address of the Trailing Value Specification is computed as follows:
TVS_PTR = VS_PTRLDSTSA_VS_TVS_BASE] ¢ .VS_PTRLDSTSL_VS_TVS_OFFSET];
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byte
word
byte
var

VS=FOLLOWS VALUE SPECIFICATIONS

1f the DSTSB_VS_VFLAGS field h.’ zho pecial xaluo DSTSK_VS_FOLLOWS,
this is a VS=Follows Value Specification. This is ‘h1 uo,t general
and verf?l form of Value Sp’cification. The spoﬁ f c’t on itself -
can be arbitrarily long, but it can als? do an arbitrarily complex
computation in order to compute the desired value, address ?r de-
scriptor. This is the format of the VS-follows Value Specification:

o= =

-oooese -—..-.----------.

feoemeoono  DSTSBVS_VFLAGS (=DSTSK VS FOLLOVS)
S LA o e BT AR e SR -
B i T AT
: DSTSA_VS_MATSPEC !
§ A Materialization Specitication §
i i B A i .

A VS=Follows Value Specification contains a Materialization Specifica-
tion which indicates how the value is materialized. This specifica-
tion indicates what kind of value is being produced, by what mechanism
it is' rodgg:d. and in detail how it is produced. it also contains
some flag S.

The kind of value being produced can be a gg-bit b,to address, a 64-bit
bit address (a byte address followed by a 32-bit bit offset), a bit
offset (relative to the start of a record=--used only for record compon=-
ents), a literal value (a constant or ‘‘R-value’), a register address,
or an actual VAX Standard Dosiriptor. VAX Standard Descriptors are
mainly produced by Value Specification within Type Specifications where
@ doscrigtor must be built to describe a data type such as an array
type with run-time subscript bounds.

Values can be produced by two mechanisms. One is a routine call on a
compiler-generated thunk. In this case, the compiler generates a rou-
tine in the object code which when called produces the desired value.
The address of the routine is specified in the Mechanism Specification.
The other mechanism is a DST Stack Machine routine. The DST Stack
Machine is a virtual machine which DEBUG emulates. To use it, the com-
iler ‘ nerates code for this virtual machine which, when executed at

EBUG-time, produces the desired value. The DST Stack Machine form of
Mechanism §peciﬂicotion constitutes the most general and powerful form
of value specification supported by DEBUG.

g
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byte
word
byte
byte
byte
byte
long
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CALLS ON COMPILER=GENERATED THUNKS

The Routine Call Mechanism Specification specifies the address of a
compiler-generated routine (a thunk) which DEBUG can call t? ?orforu
the desired value computation. This form of Mechanism Specification
-us‘ be used for PL/] "BASED' variables since the address of such a
variable can depend on the value returned by a user-defined function.
In this case, the Mechanism Specification consists of a single Longword
giving the address of the compiler-generated thunk to call.

This is the format ?f the whole Value Specification when the Routine
Call Mechanism Specification is used:

_---------------------.-.--.-------.----------..----’

DSTSB_VS_VFLAGS (=DSTSK_VS_FOLLOWS) :

=..--.---------------------------.

DSTSW_VS_LENGTH (= 8) :

- B R L R R R $

DST$B_VS_ALLOC (= DSTSK_VS_ALLOC_DYN) '

- e, mresscocewC TeoTeE T DB ®® S oSN @ - - -—=d

DSTSB_MS_KIND :

DSTSB_MS_MECH (= DSTSK_MS_MFCH_RTNCALL) :

B e 4

DSTSB_MS_FLAGBITS '

- - oo ooo oo s - - --.-----------..

DSTSL_MS_MECH_RTNADDR :

B e R R - o @ +

A A A S A S ———

The called routine is passed the address of a vector of register values
as its one argument. This vector contains all register value for the
scope (call frame) in which the symbol having this Value Specification
is declared. The vector contains the values of registers RO = R11, AP,
FP, SP, PC, and PSL in that order. The routine is allowed to use all
such values in its computations, but is not allowed to change the con-
tents of the register vector. fn addition, the routine is passed the
value of FP (the Frame Pointer) in register R1,

The value of the routine should be returned to DEBUG in register RO.

The DSTSV_MS_DUMARG bit should be set in the DSTSB_MS_FLAGBITS field if
the called routine expects to return a value longer than one longword.
If DSTSV_MS_DUMARG is set, the address of an octaword (four-longword)
buffer iS passed as the first argument to the called routine with the
expectation that the routine's value will be returned to this buffer.
The address of the register vector is then the second argument.

S
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THE DST STACK MACHINE

The DST Stack Machine is » virtuol machine emulated by DEBUG. This
machine can push and ?op values on a stack and can perform a variety
of orithnctic and lo al o erations. It can also call compiler-
generated thunks, tack Machine is used when a va uc n?st be
computed at DEBUG-tino nd the Standard fFormat Value Spoci cation s
not adequate and a compiler-generated thunk to do the whole computation
seems undesirable. In such cases, tho co.oilor can generate a Mecha-
nisn Sp?cificlt on which consists of code for the Stack Machine. At
?U me, when the val in que tion is needed, DEBUG will interpret
this code until the STOP instruction is encountered. The value that
afngina onltho top of the Stack Machine stack is then taken to be the
esired value.

The format of the whole Value Specification when a DST Stack Machine
Mechanism Specification is used is as follows:

ot DSTBVS VELAGS (DsTRK Vs FoLLows) T

word ‘ e DSlfg-\_!g-LEuglg______ ______ -___-_______i

byte ! DSTSB_VS_ALLOC '

el TS ostse ps kiw

e i R N s . |

sy ) R MRS o s s b TS L L N : |

var | DSTSA_MS_MECH_SPEC E |
§ DST Stack Machine Routine § ;
AR bRt il M e A ; |

Here the DSTSB VS ALLOC field should have the value DSTSK VS ALLOC DYN
it any kind of address is computed and DSTSK_VS_ALLOC_STAT iT a Literal
value (a constant) is computed. The need for this field is not clear
since DEBUG ignores it at present.

The stack which the DS! Stoct Hochinc op0rotos consists of 256
locations where each loca} on is a longword. The stack gr 1 toward
smaller addresses and shr nks touard lorgor add rgssos. this ’gard
it is Like the VAX call staﬁ A DSTY S}ack Machine Routine consists

f 3 so nce o! Stack Machine instructions onding in & STOP instruc=-
tion (DSTSK_STK_STOP), When the -ach no stop, e top location or
locations on thé stack constitute t the routine. The length
of the voluo s determined by the DSIS! ns KIND field.

The DST Stack Machine supports the instructions tabulated in the re-

» - ———— i
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mainder of this section. Each instruction consists of a one-byte op-
code followed b{ zero or more operand bytes, doponding on the op-code.
In this description, the "'top'’ stack cell refers to the most recently
pushed cell still on the staik and the ''second’’ cell refers to the next

most recently pushed cell still on the stack. Each cell contains a
longword value.

! Define the Push Register instructions. These instructions push the indicated
! register value on the Stack Machine stack. The register values are taken from
! the scope (caii frame) of the symbol for which the value is being computed.

ITERAL
DSTSK_STK_LOW = 8. ! Lower bound for range checking
DSTSK_STK_PUSHR =0, ! Push the value of register RO
DSTSK_STK_PUSHR =1, | Push the value of register RI
DSTSK_STK_PUSHR B i. ! Push the value of register R
DSTSK_STK_PUSHR = 3, ! Push the value of register R
DSTSK_STK_PUSHRS = &, ! Push the value of register Ré
DSTSK_STK_PUSHRS =5, ! Push the value of register RS
DSTSK_STK_PUSHR = 9. ! Push the value of register R
DSTSK_STK_PUSHR =7, ! Push the value of register R
DSTSK_STK_PUSHR =z s, ! Push the value of register R
DSTSK_STK_PUSHR = ! Push the value of register R
DSTSK_STK_PUSHR10 =10, | Push the value of register R10
DSTSK_STK_PUSHR11 = 11, ! Push the value of register R11
DSTSK_STK_PUSHRAP = 1;. ! Push the value of the AP
DSTSK_STK_PUSHRFP = 15, ! Push the value of the FP
DSTSK_STK_PUSHRSP = 14, ! Push the value of the SP
DSTSK-STK PUSHRPC = 15; | Push the value of the PC

Define the Push Immediate instructions. These instructions are used to push

constant values on the Stack Machine stack. The constant value to push comes
immediately after the instruction op-code. For the signed and unsigned in-
structions, the value to push is zero-extended or sign-extended to 52 bits
EE oppropr‘oto. In the ioso of the Push Immediate Variable instruction, the
b‘to after the op=-code gives the byte length of the constant value to push.
The constant value to push then follows immediately after that length byte.
The constant value is zero-extended to th’ nearest longword boundary on the
high-address end and the resulting block is pushed onto the stack.
ITERAL
DSTSK_STK_PUSHIMB = 16, ! Push Immediate Byte (signed)
DSTSK_STK_PUSHIMY = 17, ! Push Immediate Word (signed)
DSTSK_STK_PUSHIML = 18, ! Push |mmediate Lon?word (signed)
DSTSK_STK_PUSHIM_ VAR = 24, ! Push Immediate Variable
DSTSK™STK PUSHIMBU = 25, ! Push |mmediate Byte Unsigned
DSTSK_STK_PUSHIMWU = 26; ! Puch Immediate Word Unsigned
Define the Push Indirect instructions. For these instructions, the top stack
cell is d on? the one, two, gr four bytes at the address given by the
popped cell are sign extended to

2 ?its and pushed on the stgsk. For the
unsigned instructions, the value is bi
pushed on the stack.

nstead zero-extended to ts and

i
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70 !

n LITERAL

7 DSTSK_STK_PUSHINB = ?. ! Push Indirect Byte (signed)

7 DSTSK_STK_PUSHINW = 21, ! Push Indirect Word (signed)

76 DSTSK_STK_PUSHINL = ;. ! Push Indirect Longword (s ancd)
75 DSTSK_STK_PUSHINBU = ¢/, ! Push Indirect Byte Unsigne

? DSTSK_STK_PUSHINWU = 28; ! Push Indirect Word Unsigned

Define the arithmetic and logical instruitions. These instruction pop the
top two cells on the stack, perform the indicated operation on these operands,
and push the result back onto the stack.

1TERAL
DSTSK_STK_ADD = 19,

MTemimime=

Add==The top two cells on the stack
are popped from the stack and
added together. The resulting
sum is pushed onto the stack.

Subtract==The second cell on the stack
is subtracted from the top cell.
Both are popped from the stack.
The resulting difference is then
pushed onto the stack.

Multiply==The top two stack cells are
popped from the stack and multi-
plied. The resulting product is
then pushed onto the stack.

]
i
i
]
DSTSK_STK_SuB = 29, ;
i
i
i
i
i
;
i k
3. g Divide==The top stack cell is divided
[}
i
i
i
i
i
i
i
i
i
i
i
g

DSTSK_STK_MULT

30,

SRENZESEIERTE

OO

by the second stack cell. Both
are ?oppod from the stack. Their
quotkont is then pushed onto the

stack.
Logical Shift-=Shift the second stack
cell by the number of bi
by the top stack cell; g
k

DSTSK_STK_LSH 32,

ts given
p

B i) =

op both
operands and push the shifted
second cell on the stac

Rotate--Rotate the second stack cell
b‘ the number of bits given by
the top stack cell; pop both
operands and push the rotated
second cell on the stack

DSTSK_STK_ROT

33;

! Define the Copy and Exchange instructions. These instructions make a copy
; of the top stack cell or exchange the top two cells on the stack.

LITERAL
DSTSK_STK_COP = 34, ! Copy==A cop‘ of the top stack cell
: is pushed onto the stack
DSTSK_STK_EXCH = 35; ! Exchange==The top two stack cells are
: interchanged

! Detine the Store instructions. Ffollowing sho op=code, these instructions
! contain a byte which is interpreted as a signed offset into the stack. The
! low=order byte, word, or longword of the top stack cell is stored into the

|
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g e, word, or Longwor ven the current stack pointer plus four plus
! b‘t d L d gi b‘ h k poi lus f L
! the signed offset into the stack. (In short, the offset is an offset from
! the second stack cell.) After that, the top stack cell is popped. These
! instructions permit values to be stored into stack Locations other than the
; top or second stack cell.
L

ITERAL
DSTSK_STK_ST0_B = ?. ! Store Byte into Stack
DSTSK_STK_STO_W = 37, ! Store Word into Stack
DSTSK_STK_STO_L = 58; ! Store Longword into Stack

! Define the Pop instruction, This instruction simply pops the top stack cell,
; meaning that the top stack cell is removed from the stack and discarded.

LITERAL
DSTSK_STK_POP = 39; ! Pop Top Stack Cell

! Define the Stop instruction, This instruction stops the DST Stack Machine and
! is required at the end of ovor‘ DST Stack Machine routine. Whatever value is
! left at the top of the stack when the Stop instruction is executed is taken to
! be the value of the Stack Machine routine. This value may be a longword (a
! b{to address, for example), two lon?uords (byte address and bit offset), any
! size Lliteral value (an H-Flooting Literal, for instance), or a full VAX Stan-
5 dard Descriptor, depending on the value of the DSTSB_MS_KIND field.
LITERAL

DSTSK_STK_STOP = 23; ! Stop the Stack Machine

Define the Routine Call instructions. These instructions call a compiler-
enerated routine (a thunk) whose address is givon b{ the top stack cell.
efore the call actually occurs, the top stack cell 1is popzod. The value

that is returned by the thunk is then pushed onto the stack.

The Routine Call instruction works as follows. The address of the thunk to
to be called is taken from the top stack cell. The top cell is then popped.
The thunk, which is called with a CALL instruction, gets two arguments. The
first argument is the address of a vector of rogist0r values for the scogo
(call frame) of the symbol to which this x.lut pecification belongs. This
vector contains the values of ro?istors RO = R11, AP, FP, SP, PC, and PSL in
that order; the called thunk is free to read any value it wants from this
vector but ua; not store into it. The second garanotor is a pointer to the
top of the DST Stack Machine stack after the thunk address has been popped.
A Stack Machine routine $an thus compute arguments to the thunk and push them
on the stack before push n? the thunk address an? calling the thunk, In
addition, the value of FP in the s,nbol s scope is passed to the thunk in
register R1, The routine's value is expected to be returned in register RO,
This value is pushed onto the stack.

The Routine Call With Alternate Return instruction works this same way except
that the address of an octaword buffer (& longwords) is passed to the thunk
as the first argunoni. with the register vector being the second argument and
he stack address being the third argument. ,n this cato. th‘ :outuso v?kuo
ster RO, e

s expected to be returned to the octaword buffer, not

n reg
whole octaword buffer is then pushed onto the stack.

p 3
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LITERAL

DSTSK_STK_RTNCALL = 6?. ! Routine Call (¥alu¢ returned in RO)
DSTSK_STK_RTNCALL ALT = 41, ! Routine Call With Alternate Return
DSTSK_STK_RTN_NOFP = 44; ! Routine Call = no FP passed in

! Define the Push Record Address instructions. These instructions push the

! address of the outer-most or inner-most record structure for which the cur-
! rent symbol is a record component. Tho{ are used for constructing VAX Stan-
! dard Descriptors on the Stack Machine stack when some part of the descriptor
! depends on some other component of the same record. In PL/I, for instance,
! the subscript bounds of an array component of a record may depend on another
! component of that record. In such cases, the only way to get the address of
! that other component in the current record is to use one of the Push Record
; Address instructions. The Push Outer Record Address instruction pushes the
]
]
]
L

SIRBRES283S

&~

o

w
[ol=lelelolelelolotelalelelelelelelelelelele]

99

4«00 ! address of the outer-most record of which the current symbol is a component
40 ! while the Push Inner Record Address instruction pushes the address of the
28 ! inner-most record of which the current symbol is a component.
404 L ITERAL

DSTSK_STK_PUSH_OUTER_REC = ki. ! Push Quter Record Address

28? DSTSK_STK_PUSH_INNER_REC = 43; ! Push Inner Record Address
2408
2409 ! Define the highest op=-code value accepted by the DST Stack Machine. This
2}? ; value is used for op=code range checking.

a1§ LITERAL
gz}‘ DSTSK_STK_HIGH = 44; ! Upper bound for range checking
615
2616 ! END OF VALUE SPECIFICATION DESCRIPTION.

PR
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THE TVYPE SPECIFICATION DST RECOR D

The T {pc Specification DST record gives the most general doto t;oo
descr ption available in the chu Sy-bol Table. It contains t
name of thz data type bein dcscr bed on? a DST Typo Specificotion
thot doscr bes the type. he type name s usod in languages where

lto (Yo can be named, such as PASCAL. no t{po name exists,

he null name (the name of zero length) i spocif ed in this record.
DS! t¥po Specifications are described in detail in the next section
of this definition file.

Type Specification DST records either immediately follow Separate
Type Specification DST records or are pointed to by Indirect Type
S ecifications or Novel Length Type Spocifications elsewhere in

e DST for the current module.

This is the format of the Type Specification DST record:

)
'
|
)
|
1
!
]
|
|
)
|
|
'
|
|
)
]
'
L)
L)
)
'
'
|
|
i
|
)
)
)
)
)
]
I
1
1
!
]
L]
'
'
)
|
1
)
]
)
F

2 ‘-------- - AR R K X B X R X K X X X X X X X ¥ T X X X X X X X ¥ X ¥ X X T ¥ ¥ ¥ ¥ X ¥ X ¥ ¥ ¥ 3 .
! byte i DSTSB LENGTH i
i byte : DST$8_ TYPE (= DSTSK _TYPSPEC) :
i byte ! DSTSB_TYPSPEC_NAME :
4 ’---------,-------------.-----.. ...... LA K X X K X N X X X X X X X X X K X X X X X X X X J .
! var : 1
; The Type Name in ASCII ;
: (The name's Length is given by DSTSB_TYPSPEC_NAME) :
: R s B A e s i s :
' ver | DST$A_TYPSPEC_TS_ADDR :
§ The DST Type Specification for the §
§ Data Type being defined :
; ........... L B L B X L & L X X L X X X T X J L L 2 B X L X X X X L X T 5L L X X J} - S W W e Em e e ;
| Define the fields of the Type Specification DST record.
FIELD DS}:;VPSPEC_FIELDS z
DSTSB_TYPSPEC_NAME = {2. 08 ). ! The count b;tc for the Counted
- ASCI1 Type Name
DSTSA_TYPSPEC_TS_ADDR = [ 3, A_ ) ! The Location of the DST Type
res : Specification

:[(DEBUG.SRCIDSTRECRDS .REQ;
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DST TYPE SPECIFICATIONS

A DST Type Specification specifies the data type o some data symbol.
DST Type Specifications constitute the most general form of data type
description available in the Dobuf slnbol Table. They are found in
only one kind of DST record, namely the Type Specification DST record.
However, some Type Specifications contain nested Type Specifications,
which permits quite complex type descriptions. For example, the parent
t{po for a Subrange data type is given by a nested Type Specification
within the Subrange Type Specification.

This is the general format of all DST Type Specifications:

L T cocscscsccssssssscssscsssssses cscssssscssss= 3

word i DSTSW_TS_LENGTH '
- - - - cocccccccccses cececcccescsccsrrccrcsccsccsascceae +

byte DSTSB_TS_KIND !
.............. - - - B R el el et S

var E E
§ lero or More Other Fields Depending on DSTSB_TS_KIND i

; ---------------- B e D e e L ;

A data symbol whose data type must be described b{ 3 DST Type Specifi-
cation is described by a Separate T‘po Sgocificat on DST record. This
DST record is immediately followed by a Type Specification DST record
which contains the DST Type Specification for the symbol's data type.

To conserve DST space when several symbols have the same data tygo the
Type Specification that follows the Separate Ty?o Specification DSf
record may be an Indirect T‘p' Specification. The Indirect T{pc Speci~-
fication then contains a DST pointer to the actual Type Specification
DST record for the symbol's type. Onl{ 3 single copy of this actual
Type Specification is then needed. Multiple symbols of the same Record
or Enumeration tygo must also use Separate Type Specification DST
records followed by Type Specification DST records containin? Indirect
Type Specifications. In this case, the Indirect Type Specifications
point to the Recor? Bo?in or %nuncration Type Begin DST record for the
record or enumeration type being specified.

In fact, the onl{ Ty?e Specification that can refer to a record or enum=
eration t{po is the ndiroit Type Specification. (The Novel %cn?th Type
Specification can too but is not nornall; used this ua; ) This Type
Specification is thus used within other Type Specifica ions when record
or enumeration types must be specified. For example, when the element
type of an array i? t record or enumeration type, it i? specified by an
Indirect T{g. Specification within the Array Type Specification, Simi-
larly, it the target of a typed pointer is a record or enumeration type
objeﬁt. the tarao type is spcci'izd by arn Indirect Type Specification
within the Typed Pointer Type Specification.
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|}
l
l
i Define all the fields that can appear in the various Type Specifications.
: Also define the declaration nacrg? o
f

IELD DSTSTYPE_SPEC_FIELDS =
DSTSW_TS_LENGTH = [0,

L =
—
-

The blto longth of the Type
pecification not includ-
1ng this Length field

DSTSB_TS_KIND = s B & The Type Specification kind
DSISB_TS,ATOH TYP = e The Atomic data type code
DSTSA_IS,DS VSPEC _ADDR = s BBy The VAX descriptor Value Spec
DSTSL_TSCIND® = e L. 4o Indirect Type Spec DST pointer
DSTSAZTS_TPT R TSPEC _ADDR= . AL 1, Typed Pointer oarent type Type
Specification Location
DSTS$B_TS_PIC_DLENG =[3,8_1, The byte length of data objects
of this picture t;
DSTSB_TS_PIC_LANG =[4,8_1, The DST Language code for this
picturc data t ¥
DSTSB_TS_PIC_PLENG =[5,8_1, The Length of the p cture
string in this Type Spec
DSTSA_TS_PIC_ADDR L § Ty N 5 The location where the picture
is encoded in Type Spec
DSTSB_TS_ARRAY_DIM E 3. 8_ g. The number of array dimensions
DSTSA-TS”ARRAY™FLAGS_ ADDR=( & iy *

The Location of the orrag flags
that indicate Type Specs
for thc subscript types

DSTSL_TS_SET_LENG B 4 N S » The Length in bits of data
ob tcts of this SO! type

DSTSA_TS_SET_PAR_TSPEC_ADDR = [ 7, A_ 1,! The location of the SO! 4
parent tyge Type g

DSTSL_TS_SUBR_LENG & & TS s " The longth in bits of o jocts

of this subrange t
Location ot the parent
Specification uithin
rongo T{fo Spec

DSTS$A_TS_SUBR_PAR_TSPEC_ADDR= [ 7, A_ 1,

D AP S g P —————————

DSTSB_ S, ILE_LANG = E 3. B_ } Languago codo for tyoe
DSTSAZTS_FILECRCRD_TYP = [ &, A Location of Type Spec v iving
element type for file
DSTSA_TS_AREA BYT = [ g. A_ ]. Longth in bytes of PL/I ' aroa
DSTSA_TS_OFFSET VAISPEC = e Location of Voluc Spcc ’ ving
boSG a dress o L 1 area
DSTSL_TS_NOV_LENG = g o The “‘nove length in bits of
ob octs of this data type
DSTSL_TS_NOV_LENG_PAR_TSPEC = [ 7, L_ 1,! DST poi nter to garont type for
this ''novel length typo
DSTSL_TS_SELF_LENG B8 M Table length for this arra‘
ot PL/] Self-Relative Labels

MACRO
DSTSTYPE_SPEC = BLOCKL,BYTE) FIELD(DSTSTYPE_SPEC_FIELDS) X;

! The following are the values that may appear in the DSTSB_TS_KIND field.
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! The following set of Literals
' Specifications which have a fi

LlTERAL

DSTSK_TS_ATOM_LENG
DSTSK_TS_IND_CENG
DSTSK_TS_PTRTLENG
DSTSKTS_FILE_LENG
DSTSK_TS_AREALENG
DSTSK-TS_OFFSET_LENG
DSTSK_TS_NOV_LERG_LENG
DSTSK_TS_TASR_LENG

E:g:::m‘ B0 VL

~==_Lowest Type Spoc kind
Atomic Type
VAX Standard osciptor Type Spec
Indirect {po Spec

god oin er Type Spec
Pointer Type Spec
Picturod yg pec
Arro Type Spec

ype Spec
8ubrango Type Yoc
Unused--ava lab e for future use
File Type Spe
Area Type Spoc (PL/])
Offset ype Spec (PLII)
Novel %ongt {pc Spec
DEBUG ntornol generated pointer to
f Spec (cannot appear in DST)

Self-Relative Label Type Spec (PL/I)
Record File Address Type Spec (BASIC)
Task Type Spec (ADA)
-==Highest Type Spec kind

—d e o e e e i e ) QD IO NN B N =D b

N WVIBSWLIN -0 = &= & & & & & & »

*T % % 8 8 s
S G RS RS RS G S S S S - -

give the lcngths in bytes of those Type
xed length,

Atomic Type Spec length
lndircct ype Spec length
Pointor yg Spec length

File Type Spec Length

Area Type Spec length

Offset Type Spec length

Novel Length Type Spoc length
Task Type Spec length

nuunnnnn
W= NN S N~
R
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ATOMIC TYPE SPECIFICATIONS

The Atomic T{Ro S ocification is used to describe an atomic VAX standard
data type. {f. Specification consists of the standard Type Speci-
fication hoodor fo ouod by o a ngle byte containing the VAX standard
data type code (one of TYPE_x codes) e Atomic Type Speci-
fication has the follouing forua

o= cawe - - ceee - coceeé

word i __92130 TS_LENGTH (= 2) i
byte i ~ DSTSB_TS_KIND (= DSTSK_TS_ATOM) i
byte | DSTSB_TS_ATOM_TYP '

L3 B R e L i coed

DESCRIPTOR TYPE SPECIFICATIONS

The Descriptor Type Specification is used for VAX Standard Data Types
thot can be described by VAX Standard Descriptors but cannot be de-
scribed by an atomic t{po code. Packed decimal, which requires a
digit longth and a scale factor, and ASCII text, which requires a
strin? ngth, are examples of such data types. The Descriptor type
Speci 1cat on contains a Value Spocification which must produce a

VAX Standard Descriptor. This is the format:

boccacans e s D D W W o A R e e eSS eE e e R T TR RTRRS W ceoeeé

word | DSTSW_TS_LENGTH i
’-----------‘---' ............................... - -GS
byte i OSTSB_TS_KlND_(= DSTSK_TS_DSC) i
var | DSTSA_TS_DSC_VSPEC_ADDR E
§ Value Specification Yielding a VAX Standard Descriptor §
;--- - - e - e SOOO@ OGS OO D EEEEEGEESESEE S ;

MTE IR I E I E I E R T e T T T T L T R TR IR A TR T T TR TR SRR TE TR L LA L
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word
byte
long

fese-ise gnioney vay e

INDIRECT TYPE SPECIFICATIONS

1he lndiroct typc Specification is used uhon the actuol Typo Snocifica-
?os red found in another DST record. ;pc Speci icltion
conta ns a DS! pointor which points to that othor os record. The DST
po nter contains the byte offset relative to }hc star‘ of the whole DST
f the DST record that givos the actual type information Thc po ntod-
to DST record must be one of three kinds of DST records: a Type Speci-
fication DST record, a Rccord Begin DST rocord. or an Enumeration Type
Begin DST record. fhe lnd rect Type Specification is the only Type
Specification that can refer to 8 record or enumeration type; those
‘pos are too complex (gotont ally) to be referred to any other way.
This is the format of the Indirect Type Specification:

b = crccneccscasscase® Trecensccssnasesss $
i__ b DSTSU TS_LENGTH (= 5) i
i DSTSB TS_KIND (= DSTSK_TS_ IND) '
- - - ‘-----mn-.----mp ................................. +
‘ DSTSL TS_IND_PTR '
o o we i o o - - -——e -— lM.--O. ............................... +

OALE
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TYPED POINTER TYPE SPECIFICATIONS |

The Typed Pointer Type Specification describes a typed pointer data
type, nconin? 8 pointer to a specific other data type. Pointer=to-
integer, as found in PASCA& and other }anguogot. s an example of a
t‘gc pointer :;?0. In this example, integer is the "?oront type'’,
This Type Sg:c cation contains an embedded Type Specification which

specifies t arent type for the typed pointer type. This is the
format of the ?ypo Poixtcr Type sbczgf?cgtion: <t
b= - e R R etk 3
word i DSTSW_TS_LENGTH '
- -.-‘--.-------------.
byte i DSTSB_TS_KIND (= DSTSK_TS_TPTR) :
= = cosecocses —cescccsececscsceacew L ]
var 5 DSTSA_TS_TPTR_TSPEC_ADDR ;
§ Type Specification for Parent Type that i
é Objects of Typed Pointer Type Point to §
; ... - I -ED S S S ---------.;

POINTER TYPE SPECIFICATIONS

The Pointer Type Specification is used for pointer types which are not
typed, meaning that the type of object that the pointer points to is
not known at compile=time. PL/] pointers are examples of this kind of
pointer type. Since there is no known parent type, none is specified
in this Type Specification. The Pointer Type Spoc‘fication thus has
the simplest possible format:

+ = e R e e S E3

vord ! DSTSW_TS_LENGTH (= 1) :
- = EEE AR e e S om e e o

byte ! DSTSB_TS_KIND (= DSTSK_TS_PTR) :

brccce= - - S S e R D D D e W S D D T 0D D e D W W P S Gh W e W W e 4
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word
byte
byte
byte
byte

var

var

é-z:::m‘ O VAL B

PICTURE TYPE SPECIFICATIONS

The Picture T‘f Spocification is used for picture data types as found
in COBOL and PL/I Because the exact ?oaant cs picture data types
vary between longul es, this T¥g0 $poc fication conta ns the lLanguage
code assoc l!!d with this spec icture type. It also contnins he
byte lnngth of obj 'ﬁ%’ of the pi cturo typc. an encodfi ng of the picture,
and a language-specific picture encoding (usually the EDITPC pattcrn
string). The actual data obzocts of the picture data type are assumed
to be represented as ASCI] character strings.

This is the format of the Picture Type Specification:

‘.-.--.--------.---.----.----------.

DSTSW_TS_LENGTH '

—--.---.---.---.----..--------.----’

DSYSB 1S KIND (= DSTSK_TS_PIC) '

- ---------------------.--------.--- ----- --------.

DST$8_TS_PIC_DLENG '

---.--------...------------------- ’

DSTSB_TS_PIC_LANG '

- - —--------- --- - .-.--.-------.-.’

DST$B_TS_PIC_PLENG

DSTSA_TS_PIC_ADDR
Picture String Encoding

Value Specification Yielding a
Language~-Specific Encoding of Picture Semantics

@ cocccecacccs P cecncsancs oo  co oo P co o P

L T o S

DSTSB_TS_PIC_DLENG field contains the length in bytes of each data
’oct of "this picture type. DEBUG assumes that picture objects are
rcprcscntod internally as ASCII character strings.

The Language code in the DSTSB_TS_PIC_LANG field is the same as that
used in the Module Begin DST record.

The DStSl TS_PIC_PLENG field gives the byte lon?th of the picture
encoding Tn The DSTSA_TS_PIC_ADDR f eld. The p cturo encoding in the
DSTSA_TS_PIC_ADDR fictd cons?gts of a s uonco of words. The high-
order byte of each word contains an unsigned repetition factor and
the low-order byte contains the ASCII r;sqossniat on of the ropoat:d
picture character. Hence tho ?icgsro § B qsprosontod by
sequence of byte values:

$=32 v4.0-74
: (DEBUG. SICJDSTIECIDS.
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picture can be written as ''S(3)9.(2)9".)

The o?tion’l Value Specification at tho end of the Picture Type Speci=

ficat elds th’ address of the EDITPC pottorn str ng tha rforms
the enc ng associated with this picture iypc. ?2 uscs this pattern
string with the EDITPC instruction when do POSITS into ob octs

this picturo t‘pc. f the Value Spec f‘cation s omi tt’ can
only deposit character strings into such objects since it doos not know
how to encode numeric values.
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word
byte
byte

var

var

var

var

var

hesto-isgs g0ty vascn e

ARRAY TYPE SPECIFICATIONS

The Array Type Spoiificntion sgocifios an Array data t{pf This speci=
fication can be ?u te complex because it not only spec es the shape o
each array of th ‘pe. ut also specifios tho corresponding element
data type and all su script data t;pos. The ¢ Qltni sype and the types
of the subscripts are given by additional Type Specifications nested
within the Array Type Specification.

This is the format of the Array Type Specification:

- - aaee ----------------.-.--‘

DSTSU TS LENGIH '

————— --.-----.-.-----------------0

DSTSB_TS_KIND (= DSYSK TS_ARRAY) '

------ ----.------.------.---------’

DSTSB_ IS ARRAY DIN '

------.---------.-..-------------’

DSTSA TS JARRAY_FLAGS_ADDR
Bit vector of Flags Indicating What Type

k

Specifications are Given Below
(The vector's bit length is given by DSTSB_TS_ARRAY_DIM)

Value Specification Producing an Array Descriptor

Optional Type Specification for Array Element Data Type

Optional Type Specification for First Subscript Data Type

More Optional Type Specifications for Subscript Data Types

e L Lol L A W W ——

@ rrrrcrrrrr e f rrm e e arseee e en e P e e,

Here the DST$B_TS_ARRAY DIM field gives the number of dimensions of this
array type. Next, DSTSK_TS_ARRAY_FLAGS_ADDR gives the lLocation of a

28

$=32 v4.0-74
: (DEBUG. SICJDSYIECRDS.

rea. 10 (3%

0000 00 e 00BN W N0 V0N 0000000000800 00N NN NN NN NE NI RN NE NIRRT NN RN R



ATA TR TR TR TR TR TR T L L L P P P P P TR PR PR PRI E PR PR TR LA TR PR TR TR TR TN TR TR N TN TN T T

3383334

02 0o 0o 0o GO 0o 00 0o O 0o
SNNNNNNNNNY

WO ~NO VIS WIN = O

3SR ZIRCRORORES

(elelelalelelalalelelelelelelelelelelelelalalelalelelelalelelelelelelelelela)

L R L

h-ses-isse 330108 vascl e

bit-vsitor which indicates uh’, nss‘sd Type ?scificstions are found
lstsr n th 3 Arrsy Type osc fcation, is set, a nested Type
Specificati on is included for the arra onont ’xos (the cell type).

After ‘hst. ft n is set, a nested ¥yps Speci i } on for the n-th
gb:g: gt type is 1ncludsd fn this Arrsy Type Spoc f cation. If a bit

t-vsctor is zero (not set), the g?rro pond n' Y‘ps Spocifics-
tion 1 s tts? rou the Array Typs Specification. l e element typo
specification is omitted, ih. element type assumed to givon ! the
srrs{ dsscriptor s DTYPE field. If a subscr ft type spec ficst on is

ed, the subscript type is assumed to be longword integer (DTYPE_L).
(Subscri pt Type Specifications are mainly needed for enumeration type
subscripts as allowed in PASCAL.)

The number of bits in the bit=vector is DSTSB_TS _ARRAY DIM plus
for the element type. The whole DSTSA_TS_ARRKY_FLAGS_ADDR i L

o?s more
course rounded up to the nearest byte Boundary.”

d is of

The array descriptor Value Specification that follows the bit-vector
field produces a VAX Stsndsrd Descriptor for the arra (The doscri tor
class must be DSCSK_CLASS_A, DSCSK_CLASS_NCA, or DSCS "CLASS UBA.) his
array descriptor gives the strides (or ltiplisrs) and the Tower and
upper bounds for all of the array dimens ons. It also gives the element
data type, including its scale factor, di g t count, or other typo infor-
nstion as appropriate. However, ths dssﬁr ptor's slsnsns type can be
overridden ; an element TKpo Specification as noted above; in this case
the DSCSB_DTYPE field of the descriptor should be 2zero.

The Array Type Specification is norlslly only used in two situations.
First, it is used if the srrsy t¥po does not have a coupils-tino-con-
stant descriptor (for example, it hss variable array bounds) and no
run=time descriptor exists in the user's sddrsss spscs. Second, it is
used if the array type cannot be described a VAX Standard D sscr!ptor.
either because the e snsnt type cannot be doscribo? by a VAX Standard
Descriptor or because the subscript types are not integers. (Element
types such as records, enumeration types, and tzgod pointers cannot be
described b‘ VAX Stsndsrd Descriptors.) I1f neither of these situations
pertains, there are simpler ways of descrihing array types in the DST
using Standard Data or Descriptor Format DST records.

s=32 V
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38? ; SET TYPE SPECIFICATIONS
90; i
90 !
904 : The Set Type Specification specifies a Set data type as in PASCAL. A
905 : Set type always has a parent data t{po. For the set-of-integers type
90? : for example, integer is the parent type. The parent type must be either
90 H integer, some enumeration type, or a subran?o of those tyg?s. DEBUG
908 : assumes that th’ Set type is roprosen‘od internally as a bit=string
909 _ ! where a given bit is set if and only if the corres?onding integer or
910 : cnunera§ on type element is 8 member of the set. The n=th bit of the
911 - bit=string (starting at bit 0) is assumed to corrospon? to the n=th
91; ! element of the parent type. The Length of the bit=string is part of
3}4 ; the Set type and is specified in the Set Type Specification.
3}5 g This is the format of the Set Type Specification:
919 8 i
91 8 ! ’_ - - e e o Ge oD e O G -.---.‘-.-...-'----Q---.----..---’
918 8 { word ! DSTSW_TS_LENGTH :

4 - - - .- - e -----.-..---.----.-----.-.-------.--..
3 1 8 E byte i DSTSB_TS_KIND (= DSTSK_TS_SET) i
3 é 8 g long } DSTSL_TS_SET_LENG §
g 5 8 Povar | DSTSA_TS_SET_PAR_TSPEC_ADDR g
g 2 8 g § Type Specification Specifying the Set's Parent Type g
929 0 i E 5
9 o ! R e ek kR ENE D e R cm - ceeccessee$
931 0 !
o
9%6 | Here the DSTSL_TS_SET_LENG field gives the bit Length of an object of
935 0 ' the Set data t;pe. DSTSA_TS_SET_PAR_TSPEC_ADDR marks the location of
939 0 ! an embedded DST Type Specification for the parent type of the Set type.
937 0 . Typically this is an Atomic Type Specification for type integer, an
938 0 : Indirect Type Specification that points to an Enumeration Type éeg\n
939 0 : DST record, or a Subrange Type Specification.
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word
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long

var

var
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SUBRANGE TYPE SPECIFICATIONS

The Subrongc Type Specification doscribos Subrange data ty
a8 subrange o 10.0 ordinal t¥po such as into er or an enumer
This Type Sgcc fication specifies the porent t‘pe (the origi

b¥po) and the lower and upper bounds of the subrange. It al

Y8555500

pe necning
ation ¥pc.
nal ordinal
so gives the

t length of objects of the Subrange type. This is the format of the

Subronge Type Specification:

’-------------.-------------.. ....................... - e

i DSTSW_TS LENGTN

.-------.------------------.-.--.---- .......

' DST$SB_TS_KIND (= DSTSK_TS SUBRANGE)
STSL TS_SUBR_LENG

DSYSA_TS_SUOR-PA&_TSPEC_ADDR
Type Specification Specifying the Subrange's Parent Type

'
'
+
)
'
'
'
'
4
'
'
'
)

Value Specification Giving the Lower Bound of the Subrang

Value Specification Giving the Upper Bound of the Subrang

A S ———.

droccvocvecvcccse - L L L L

Here the DSTSL_TS_SUBR_LENG field gives the Length in bi.. o

of the Subrange data ty e. DSTSA_TS_SUBR_PAR_TSPEC_ADDR mar

location oi a DS T‘ pcciiicctTon for the parent type of

range. {p cal an Atomic Type Specification for t

gg'on Indirect iypo Specification pointing to an Enumeration
record.

The two Value Specifications in this Type Specification spec
lower and ugper bounds of the subrange. These bounds values
values of t parent type.
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FILE TYPE SPECIFICATIONS

O
%

The File T‘B Specification spoiifios a File data t{pe as found in

PAS?AL or PL/1, for example. Since the interpretat on of File types

var os from lanauago to Language, the language code for this File

typo is included in the Type Spocification. Optionally, a filo record

‘po Spocification can be included speci ¥ ng the type of a record in
o

SEIREESS

]

]

]

]

]

]

]

]

]

! is file type. A PASCAL File-of-Reals, r instance, uould have Real
ggg : (F-Floating{ as its file record type.
88? : This is the format of the File Type Specification:
00§ !
% o E d ‘----.---.---- ------ -----;;;;;.;;--E;E;;--.--.-..-------...-0.-"

! wor ‘ '
%? § E : ’------. ...... ---6;?3-?;--;-;::.:E;;;.-;;--;-E-.--.------ ----- .‘

! byte ! _TS_KIND (= K_TS_FILE) :

. .......... - e e as S ® o @S S e S I D T @ S I S E D M e D W W TS S I ORI G W W OP W T W
%z 8 i byte : DSTSB_TS_FILE_LANG - M
m o ! 0---- - -------.----:--:--.-:..---. --------------- -‘----‘
8}? 8 z var E DSTSA_TS_FILE_RCRD_TYP E
8}; 8 : § Type Specification Giving the File Record Type §
014 0 - E E
o‘s o ) P meow oo - e e R I Ry ceoced
01? 0 -
017 0 ¢
018 8 ¢
019 ¢ Here the DSTSB_ TS FILE_LANG field contains tho lanauago codo for this
0%0 0 ' file. The same an?uage codes are used as in the Module Begin DST
021 0 : record. DSTSA_TS_FILE_RCRD_TYP is the location of a DST T¥pe Specifi-

gogg 0 ' cation for the record T {f" “if applicable. This Type Specification is

0 0 ¢ optional; if omitted, file-of=-characters is assumed.
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AREA TYPE SPECIFICATIONS

NOTE: THIS TYPE SPECIFICATION IS NOT SUPPORTED BY DEBUG v4.0.

The Area Type Specification describes a PL/1 "'area"’ t{po. PL/I arcas
are regions of memory whose base addresses are determined at run-time.
Areas are always used in conjunction with PL/] Offsets (see below).
This is the format of the Area Type Specification:

X - - oo eee ccoscenaerceoee oo mos o e e $

word i _ DSTSW_TS_LENGTH

byte ! DSTSB_TS_KIND (= DSTSK_TS_AREA)
.---------.---------- ------ L X X X X X 3 X X X X X X L X X X X X X K L L X X X X X K X X X K X J -

var DSTSA_TS_AREA_BYTE_LEN

Value Specification Giving the Area Byte Length

P Lo Bk

P crccnnnnn=

Here the DSTSA_TS_AREA_BYTE_LEN value Specification specifies the byte
length of the PL/T Area.

MR R T T T s s s e e e e e e PR P P TR T T T T L L L T T TR T TR PR AL LR LA TR LR LR LR L L L L L




OCOO0000000O

[elel=lolelalelalalalolelelelelalalelaleleleleleleleleleleleleleletleleleta )

&

word
byte

var

var

heseemiogs gmo0s v

OFFSET TYPE SPECIFICATIONS

NOTE: THIS TYPE SPECIFICATION iS NOT SUPPORTED BY DEBUG v4.0.

The Offset typo Spocificasion describes a PL/1 ''offset' type. PL/I
offsets are of scts relative to tho start of a PL/I "‘area’ (see above),
a dynamically allocated roaion of memory. The Offset Type Specifica~
tion specifies the base address of the associated area and the byte
offset value of this offset type. This is the format:

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

' DSTSW_TS LENGYH

DSTSB_TS_KIND (= DSTSK ts JOFFSET)
DSTSA_TS OFFSET JVALSPEC
Value Specification Giving the Base Address

of the Area Associated with this Offset

*
8
[}
(]
}

Value Specification Giving the Byte Offset Value

@ covcsnce § sesssesssccane § oo § o

$ rrcncccn P ercncnnnnncnne -

Here the DSTSA_TS_OFFSET_VALSPEC value Specification produces the base
address of the asSociated area and the second Value Specification gives
the byte offset value into the area.

24
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NOVEL LENGTH TYPE SPECIFICATIONS

The Novel Length Type Specification is used to specif ‘ data t¥p
that is identical to a parent data type except that t e ]ccts o this
new type hoxo 8 different longtn (a “novel”’ or at;gica lon th). This
Txg poc cation is used for the conpononts of PACKED rccords in

CAL, for example. A boolean component o gactnd record consists
o 3 s‘nglo bit (the novel length) while all other booleans consist ot

(the nornal length). To describe the pacic? ?ooloon type

Novol Length T{R' ecification is used which specifies the novel lcngtn
and points to DST descr ption of the parent tlpc. namely the normal
boolean type. DEBUG accessed objects of a Novel-Length type by expand-
ing them to the normal length for that type.

This is the format of the Novel Length Type Specification:

oo o= - - cccsscssee -= ccccccccea +

word i DSTSU TS_LENGTH (= 9) i
byte i 5788 TS_KIND !: DSTSK_TS_NOV_LENG) i
long ! DSTSL_TS_NOV_LENG :

‘--—-—- ---.---..---------.---.---.----.--. L 2

' DST‘L s NOV_LENG_PAR_TSPEC '

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

H

Here the DSTSL_TS _NOV_LENG field contains the "novel’’ Length of this
data type. The DSTSL_TS_NOV_LENG_PAR_TSPEC field is a DST pointer which
contains the byte offset relative to the start of the whole DST of the
DST record tnat specifies the parent type. The pointed-to DST record
must be » t¥po Specification DST record, a Rocord Begin DST record, or
an Enumeration Type Begin DST record. (1 Typi ca l{ it is a Type Specifi-
cation DST record containing an Atomic Type S fication for type inte-
ger or boolean or an Enumeration Type Begin D t record.)

(elelelelelalalalelalolelelelelelelelelelelelelelalelalelaleleloatelele lele e e )
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SELF-RELATIVE LABEL TYPE SPECIFICATIONS

«1984 23:01: VAX=11 Bliss=32 v4.0-742 p 7
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The Self-Relative Label Type Specification specifies the type of a PL/I

self-relative'’ Label. Such a label is actually a Label arro¥. meaning

that it must be indexed by an integer value to yield a specific Label
value. The internal representation consists of an array of longwords
where each arro¥ element contains a label value relative to the start of
the arra{. Mak n? the element values relative to the start of the array
ensures that the label array is Position=Independent (PIC).

This is the format of the Self-Relative Label Type Specification:

b= coesssccsccssscsscscccssssscrcssecses

word ! DSTSW_TS_LENGTH (= 1) :

bmmme = cesee - EX X )

byte ! DST$B_TS_KIND (= DSTSK_TS_SELF_REL_LABEL) :

L e e L R Y L e e e e L T T +

TASK TYPE SPECIFICATIONS

NOTE: THIS TYPE SPECIFICATION IS NOT SUPPORTED BY DEBUG v4.0.

The Task Type Specification specifies the data type of task objects
as found in ADA. Objects of the Task data t{po are assumed to have
longword values understood by the ADA multi-tasking kernel. Since
no additional information is associated with the Task data type, the
Task Type Specification has the minimal format:

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

word ! DSTSW_TS_LENGTH (= 1) :

.
o= - D R G S S S S @6 G O WD o e - D e e e S G e D o +
L

byte ! DSTSB_TS_KIND (= DSTSK_TS_TASK) :

.--------‘-.---------------.---..--..-..--. ------ LA A L L L L L L L L 1 J ‘

e e L e L T I M MM I M M M T ™Mo YYs

* END OF TYPE SPECIFICATION DESCRIPTION.
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ENUMERATION TYPE DST RECORDS

Enumeration t‘pos. as found in PASCA# and C, are rcprosontod in the
DST by three kinds of DST records. The E nuncr:t on { e Begin DST
rocord describes tho type itself, giving the b t lcng t ob jects

of that type and the name of tho type (c.g.. This record

is followed by some nunbor of ration ypo lonont DST records,

one for each element, toral n the type (e.g., RED, BLUE, and

GREEN) Each Enumerat on T[po Element DST rocord g‘vos the name and

numeric x of one Literal of the enumerati t{p.. The whole type

description is then terminated by an Enumeration Type End DST record.

The Enumeration Type Begin and Enunoration Tygc ind DST rocords thus
bracket the List of elements of the typo much Like other Begin-End
pairs in the DST. Tho Enumeration Type Element DST records within
those brackets do not have to be in numeric order of their values,
although it is dosiroblo if they are. For languages Like ADA, where
the numeric values of the elements need not go up soquontially with
the logical element positions, the Enumeration Type DST Elements do
have to be order of their log‘cal positions, however. No other kinds
of DST records (except Continuation DST records) may appear between
the Enumeration Type Bcgin and the Enumeration Type End DST records.
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THE ENUMERATION TYPE BEGIN DST RECORD

The Enumeration Type Begin DST record specifies the name of an
enumeration type and the bit Length of objects of that type.

It also serves as the opening bracket for a List of Enumeration
Type Element DST records, and must be matched by a closing
Enumeration Type End DST record. This is record's format:

Define the fields of the Enumeration Type Begin DST record.
IELD DS;E$NUHBEG_flELDS z

|
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
:
i
i
a
i
i
i
i
f

VAX=11 BLi
$2558DUA2

e § o=

- s, ST e o
byte i __gSTSB_TVPE "_°‘I‘5:E!!!!Efl-------------.----.
byte i DSFQB_ENQHOEgzksff-___--__-______-_-___-_’
byte i_ DS7SB-ENg!!gfszfg--_.-_-.-_-__-__-__-_-_’
e ; The Name of the Enumeration Type in ASCII
§ (The name's length is given by DSTSB_ENUMBEG_NAME)
A P TR s AR A L e 1o .

B —

DSTSB_ENUMBEG_LENG =[2,8_1, ! Bit len?th of data objects of
- this enumeration type
DSTSB_ENUMBEG_NAME =[3,8_1] : Count byte for the Counted

ASCI] Type Name
TES; »

=32 v4.0-742

[DEBUG. SRC

P 74
JDSTIECIDS.IEO:?G'($6)

BB B s B P e B B RPN D s 000 B B0 Re B e B B e BRI Be BN NI NI RIS NN BB I RN PRI R RPN BRI RSB Ss



EPRRPRPRRREL S LS4 S L FH R NS T SIS AR

R R S R S S S S R R S R e e

TR R R R A R T E s A A A R R R T R R A e aE e E A T A A I R T T E T E TR T TR A AT

NN —

7
3ot O VeSS LLoSAlAtEREatt: B Bermecnos.aecl 19 o7
THE ENUMERATION TYPE ELEMENT DST RECORD

The Enumeration Type Element DST record specifies the name and value
of one element (one Literal) of an enumeration type. It may only
oggoor between an Enuuor’t on Type Begin and an Enumeration Type End

DST record. The ¥ndcrl¥ ng representation of enumeration tyg s is
assumed to be unsigned ntzgcr. The DSTSB_VFLAGS field in this record
has its normal interpretation (see the Standard Data DST record for
the details). Hence the DSTSV _VALKIND field will have the value
DSTSK_VALKIND _LITERAL and the DSTSL_VALUE field will have the appro-
priate integer value in this case.

This is the format of the Enumeration Type Element DST record:

orte i & osiseiewen
byte i___ DSI!B,YVPE (= DST8535!!!EE11._-_---_---_--_--.i
R T ERERABATHRMSII G 1 td . e FHATEE ST W LIDICSUPACL .
e e e s e —
e 2 R e i M
- ; The Name of the Enumeration Literal in ASCII ;

§ (The name's Length is given by DSTSB_NAME) é

‘ MRS SIS SEC PRI S bR

THE ENUMERATION TYPE END DST RECORD

The Enumeration Type Ena DST record terminates the description of an
enumeration type. This is the record's format:

.---------------------------- L L L 1 J eSS ees aToeseoesese -y

byte ! DSTSB_LENGTH :

.------.----------------------.-.-...-------.-----.----.---.---. .

byte ! DSTSB_TYPE (= DSTSK_ENUMEND) !

‘.--.---------.------.- -ee -.--.--.-.---.-.--.C-.“------.
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RECORD STRUCTURE DOST RECORDS

Record structures, or simply records, refer to the aggregates of non-
homogeneous components found in many l:nguagcs. In some lLanguages,
such constructs are called "‘records™ (in PASCAL an? COBOL, for example)
and in others they are called "'structures’” (in PL/I, for example).

Here we will call them "‘records’’. What all records have in common is
that thor consist of a set of named components, each corresponding to
some field in the record structure. The components can in general be
of any data types supported by the language.

In the Dnbu' SInbol Table, a record is represented by a Record Begin
DST record Tollowed by some number of data ob’cct DST records, one for
oojh record component, followed by a Record End DST record. iny data
object DST record within a Record-Begin/Record-End pair is taken to
denote a component of that enclosing record specification. Other DST
records may also appear between the Record-Begin/Record-End pair, such
as Type Specification and other DST records that specify the data types
of t : components. However, only data DST records denote record com=
ponents,

Nested records are defined by record components which are themselves
records. The t‘pc of a record component which is itself a record is .
defined by another Record-Begin/Record-End pair of DST records. This !
additional record definition may appear inside the original record -
definition, but does not have to do so--an Indirect Type Specification

pointing to a record definition outside the ?riginol record definition

is ul’o legal. Conversely, a record definition inside another record f
definition does not define a nested record unless some component of ;
the outer record actually references the inner record definition. In <
short, the DST can only describe one level of record components at a

time, but any component can be of any arbitrary data type including

another record type.

The Record Begin DST record is unusual in that it can define both a
datas t‘ge and a dats obZoct. It the DSTSB VFLAGS field has the special
value DSTSK_VFLAGS_NOVAL, then the Record Begin DST record defines an
abstract data type. An{ object of this data t!pe must be represented
b¥ 8 Separate Type Specification DST record which inncdiotcl; precedes
either the Record Bo?in DST record or a Type Specification DST record
that contains an Indirect Type Specification that points to the Record
Begin DST record. In this case, the name in the Record ao'in record is
taken to be the name of the data type, not of any ob?oct of that type.

However, if the DSTSB_VFLAGS field does not contain DSTSK_VFLAGS _NOVAL,
then the Record Begin DST record defines both a data type and a data
ob]oct of that type. This form can be usog for Languages zgch as COBOL
wh ih do not have named data types. In ;h s case, the DSTSB_VFLAGS and
DSTSL_VALUE fields spocif{ the address o th’ rcc?rd object Tn the same
way as in the Standard Data DST record. s still log?l to have
lndiroit !{p’ Specifications pointing to this Record Begin DST record,
using it strictly as a type definition.

il d e e D e e e e
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Some languages. such as PASCA%. allow record variants. (In ADA, the
same concept is called ''discriminated’’ records.) An object of a record
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t‘po with variants contains some set of components found in all objects
‘hat type plus some set of conponont’ that vary from one record
variant to the next. Which of the varying components are actually
present in a given ros?rd may be determined by the value of a "tag
variable'' which is a fixed coapononi of the record. Variants may also
be nested so that variants have variants.
In the DST, record variants are described b{ Variant _Set Begin DST
records, Variant Value DST records, and Variant Set End DST records.
The variant Set Begin DST record marks the beginning of a set of record
variants, where each variant consist? of some set of record components.
lh’ Variant Set Begin DST record indicates which record conp?nont on=
stitutes the tag varia?lo that discriminates between the variants in
the set. This tag variable must be a component of the same record and
must precede the Variant Begin DST record in the DST. The Variant
Eggg?lgsI‘;:cord also gives the bit size of the variant, if known at

The Variant Value DST record marks the btginnin of a single record
variant. It also specifies all tag variable values or value ranges
that indicate the presence of this variant in a given record object.
ALl record components (indicated by data DST records) after this Vari-
ant Value DST record and before the next Variant Value or Variant Set
End DST record are taken to be components in this variant.

The Variant Set End DST record marks the end of some set of variants
u}::}n :hr'co:d specification. It also terminates the last variant
- n the set.

A record type with variants is thus specified as follows. First a
Record Begin DST record marks the beginning of the record specifica~
tion. After that come data DST records that denote all fixed compo=
nents of the record t{pe. Then comes a Variant Set Begin DST record
that marks the beginning of a set of variant definitions and identi-
fies the tag variable (1f any) for that variant set. Immediatel
thereafter comes the first Variant Value DST record. It marks the
start of the first variant and identifies the values or value ranges
of the tag variable that correspond to this specific variant.

After the first Variant Value DST record come the data DST records

for the record components in this particular variant. Next comes the
Variant Value DST record for the next variant, along with its component
DST records, and so on for each variant in the variant set. After the
las% congonent DST record for the Last variant in the set comes a
Variant Set End DST record. It is followed b{ the DST records for any
additional record components, ossibl‘ including additional variant

set definitions. Then comes the the Record End DST record.

Variant sets na; be nested inside Yariant sets. Such nesting is indi-
cated in the DS bg the corresponding proper nesting of Variant Set
Begin and Variant Set End DST records.

'.32 vé 00-7‘2
(DEBUG.SRCIDSTRECRDS.
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THE RECORD BEGIN DST RECORD

0
[V )

The R ?rd Begin DST _record marks the beginning of a record type
definition in the DST. It must be followed ?y the DST records for

the components of thot record and by a notch ng Record End DST record.
The Record Bogin DST record has ossontia ly tho same format as the
Standard batu DSTY roiord. but with two exceptions. First, an extra
longword vos the bit length of tho record tyg gnd second, the
DBGSB_VFLAGS f %d may ha c tho special vlluc STSK_VFLAGS_NOVAL to
indicate that th 1: strictly a type definition, not also the dofini-

5N

tion of a record object. If a nornol valuc specification is uso?
record object is being declared o} rocord type. 4
case, & Trailing Value Specification uay bo included at the ond of the
DST record if necessary to describe the record's address.

&

S25252550888923

[elelel=l=l=lololol=lelelelalolelelalelalelelelelelelelelelalalalelelalelelelelealelelalalelalelelelelelele lelele e

The bit size of objects of this record type is also given in the DST
record. This size should be included if the size is known at compile-
time., If it is not known at compile-time, it should be specified as

(The name's Length is given by DSTSB_NAME) §

.---MN’--- .................... ﬂ---um.--.-unm--.--muw.--.-um-----muu--..

i long ! DSTSL_RECBEG_S1ZE :

.----mn.----mu-----uu-----uu---.mn.-.o .............................. .

10

}1 zero.

}5 This is the format of the Record Begin DST record:

15

19 H o - e ceoee coces P T R R R L L L R L PR L L X 4+

}8 ! byte ! DSTSB_LENGTH '

18 ! byte ! DSTSB_TYPE (=DSTSK_REGBEG) i
. . - e - L X X X K X K E K K X X X X X X N K X X X K E X X K X X X J X X X X X X 3

1 ! byte | DSTSB_VFLAGS i
s .---------------MN"N.------------_. LA K K K X R XX X _X X J - e - - - e

i ! long ! DSTSL _VALUE '

‘ s M--------------------mumm.--------.--------mnm--------.--.--.-----@

S ! byte i DSTSB_NAME i

? i var H

g : The Name of the Record or Record Type in ASCII

S

i pefine the fields of the Record Begin DST record. Also declare the macro
! that defines the trailer part of the DST record.

IELD DS;:RECBEG TRAILER_FIELDS =

DSTSL_RECBEG_SIZE = [ 0 , L_ ) ! The bit size of dotc 8b!octs of this
res i record type (or f unknown)

]
i
]
]
1
|
i
|
]
1
]
]
i
i
L]
|
)
]
3
|
|
1
[
1
)
'
! T T L L T T e e e T )
i
]
]
H
1
i
!
i
i
)
B
)
|
1
]
]
]
L]
|}
1
L)
]
I
P

MACRO

24
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Sep=1984 23:0 VAX=11 BLiss=32 vé.0
E 3e0-198¢ 83:00:0%  vaslioDkliiodere: sncJosmcnos Reo. 1% udy
DSTSRECBEG_TRLR = BLOCKL,BYTE] FIELD(DSTSRECBEG. TRAILER_F IELDS) %;

THE RECORD END DST RECORD

The Record End DST record marks the end of a record type definition in
the DST. In effect, it terminates the scope set up by the matching
Record Begin DST record. This is the record's format:

. ................. L. L L X ¥ X J -.-.--...---...----.-.-.----.--.-.----’

byte i DSTSB_LENGTH (= 1) '
- - e - - - e o> m omnoom o = W -----.-.-.--.-.-.--.--..--.-.--.-.----.

byte i DSTSB TVPE (= DSTSK RECEND) ‘
o e - - - e D M R R ST R e AR O S S G S P @ R D W e M S @ @ .-.-----..-------..-----.

(TR A A O R PR TR P T PR TR PR TR PR PN PR L L T L T P P P TR LR I TR LA LA LA T PR T PR PR PR P PR LA LA LA TR T




LR T T T T T A LA TR T P PR L L L PR TR T T L L e A A A s A A A T L I LI e I I T T oo T ™™

7
1322:821882 .01 Vs ldoDk i tadare: Tarsds trechos . rea 39 (58

THE VARIANT SET BEGIN DST RECORD

The Variant Set Begin DST record marks the beginning of the DST
description of a set of record variants. This DST record also
identifies the tag variable that discriminates between the variants
in the variant set. The tag variable is identified by a pointer

to the DST record for the tag variable. This DST pointer consists
of a b¥to address relative to the start of the DST. The size in
bits of this variant set, meaning the size of the Largest variant

in the set, is also included. If this size is not known at compile-
time, it should be set to zero.

This is the format of the variant Set Begin DST record:

L X - L == oo mo oD e e o - - Tecocecoe oo oe §

|}

i

i

i

i

i

i

i

i

i

\

i

i

i

i

1

i -

! byte i DSTSB_LENGTH : i

| byte : DSTSB_TYPE (= DST$K_VARBEG :

§ byte : DSTSB_VFLAGS :

g long ! DSTSL_VALUE :

i byte ! DSTSB_NAME '

! brcccc= CL LT cescoseascssesss ceecssssssccssssacss cessceccscsccscncscssecee L ]

! var H '

; ; The Name of the Variant Set in ASCII '

g é (The name's length is given by DSTSB_NAME) E
99 g § (This name is normally null) E
0 i ; E
o ' o mme oo mn Do oo sems e - e ormo e me e oo e 4
0 ; long i DSTSL_VARBEG_SIZE i

g long DSTSL_VARBEG_TAG_PTR . :

]

: Define the fields of the Variant Set Begin DST record. Also define the

: declaration macro for the trailer part of the record.

f

IELD DSTg¥ARBEG_TRAlLER_FIELDS s

S
DSTSL_VARBEG_SIZE =[0,L_1), ! Size in bits of variant part
! of record (or 2ero)
DSTSL_VARBEG_TAG_PTR = [ 4, L] ! Pointer to TAG field DST
! record relative to the
ves ! start of the DST

MACRO

(=lelelalelelelalelelalelelalelalelalelalelealela]elalelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelo)

VAW WA WA AWV WA WVTAVWVAVWVIVAWAWDA

PONININ) = b e i i s i e i =2 OO O OO
T S O <O N - 1O OB IR A RS

DSTSVARBEG_TRAILER = BLOCK[,BYTE) FIELD(DSTSVARBEG_TRAILER_FIELDS) X;

Be 8080000000 0000000009090080 0080000000000V NNV Ve VENEVENE VeV Ve Ve e Ve N




VASS WM = OO 0 ~NOM W

i byte
i long
i word

- v.r

VIWAWAWVIWAIWAIWAWIWAW
VIRV
WO NO WV NN =D

3

(elelelelelelelelalalelelelalalelelalalelelelalelalelalelalelalelelelelelelalelelalelelelelelelelelelela)

]
]
1
]
L]
]
]
]
]
]
]
]
)
]
1]
]
]
]
]
]
]
]
!
E byte
]
:
i
]
]
1
]
]
[}
]
]
]
]
]
]
]
]
]
]
F
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THE VARIANT VALUE DST RECORD

The variant Value DST record marks the beginning of a ncu record

v

325

AX=11 BLi
$300A28:

variant uithin o variont set. It also marks tho cn? of the Erovious
Y

variant (i g s always foun? between a Var nt Set
and a Voriant et End DST rccord. nce the Var ant Set Be
record has already specified the tag variable, the Variant Value

DST record only specifies the tag value or values that correspond
to the present variant. It also specifies the size in bits of this

variant if known at compile-time (otherwise zero is specified).

n DST

Tho

Variant Value DST record is followed b¥ the data DST records (includ-
c

ing nested variants if appropriate) wh
of this specific variant.

A variant may have many tag values or tag value ranges This DS
record thus specifies a set of tag value ranges. way these
ranges are specified is described in detail on the following pag

This is the format of the vVariant Value DST record:

’------.--- .......... SO S SO eSS TOEEGEEEEE S

; DSTSB_LENGTH

’---— oo GaGSmEas TEee eSS e eSO TEeEeEEEEE - e e - -

: DSTSB_TYPE (= DSTSK_VARVAL)
foe e """'6§?§E'GZEGRE'§IiE"""""" """"""
DSTSU-VARVAL,COUNT
DSTSA_VARVAL RNGSPEC
lero or More Tag Value Range Specifications

(The number of Range Specs is given by DSTSW_VARVAL_COUNT)

i Define the fields of the variant value DST record.
fF IELD DSY:VARVAL FIELDS =

T

h constitute the components

+

DSTSL_VARVAL _SIZE 4 E 5 L } ! Bit size of this variant part

DSTSW_VARVAL - COUNT = (6, W ! The number of tag value ranges
: which follow

DSTSA_VARVAL _RNGSPEC = [ 8, A_] ! Location where the tag value

res - range specs star

=32 v4.0-74
: (DEBUG. SRCJDSTRECRDS REQ;
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15=Sep=1984 _$2558DUA2
; : TAG VALUE RANGE SPECIFICATIONS
7 [l
7 : Each Tag Value Range Specification in a Variant value DST record
0 ' consists of a byte specifying the kind of the range specification
1 ! folloved by one or two Value Specifications. If one Value Speci-
g i ! fication is given, that gives the ga? value==the range consists of
8 : that one value. if two Value Specifications are given, the‘ speci=-
S84 ! y the Lowest and highest values in the tag value range. The illu-
585 : strations below show the two possible formats of Tag Value Range
SB? : Specifications:
o
589 ' 4o -- .- R +
gg? 0 : byte i DSTSB_VARVAL _RNGKIND (= DSTSK_VARVAL_SINGLE) '
4 - e o oo e .---‘-----------------.-..--.-------.------.-.----------’
2% § |ovar DSTSA_VARVAL _RNGADDR :
ggg 8 : § A DST value Specification Giving a variant Tag Value §
596 0 i E :
597 o . ‘ ----------- TS eSS eSS PSS TSROSO E S ‘
598 0 !
599 0 :
600 0 :
601 0 ! teccccccnccsccccncscsncscscscscscststatsststescscstsscscancas ce=t
68§ 8 ! byte ! DST$B_VARVAL_RNGKIND (= DST$K_VARVAL_RANGE) :
63§ 8 § var | DSTSA_VARVAL _RNGADDR :
606 0 | ! A DST Value Specification Giving the Lower Bound §
08 8 : E for a Range of variant Tag Values E
10 0 i : E
611 0 i T e ——— .
61; 0 ! var | '
g}‘ 0 : ; A DST Value Specification Giving the Upper Bound 5
}S % : i for a Range of variant Tag Values é
17 i s s
‘. o ! L L L T R ettt 4
19 '
o '
1 ' ;
i ; Define the fields of the Tag Value Range Specification.
g FIELD DS;:¥ARVAL-RNG-FIELDS z
9 DST$B_VARVAL _RNGKIND = E 0., 8_ ]. ! Tag Value Range Spec kind
DSTSA_VALVAL_RNGADDR = [ 1, A_ ! Location of first Value
g ' Specification
3 TES:
1
2 ! Detine the possible values of the DSTSB_VARVAL_RNGKIND field.

TR IR T s s e e e T e L T T R L I T T T P T T P T T TR TR LR L TR LA P TR TR PR R DR DR LA A L L
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1
LITERAL

DSTSK_VARVAL _SINGLE
DSTSK_VARVAL RANGE

1,

= 2;

! The range
The range

e

i

p-ioge i858 VOSsILoOAMe:

onsists of a single value
s given by a lower and an

upper bound (two value specs).

$=32 v4.0-742
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THE VARIANT SET END DST RECORD

The Variant Set End DST record norks the end of record variant set;
it terminates a set of variants which have the same tag variable.
This is the tornat of the variant Set End DST record:

bemame o= R e o L Y
i DSTSB LENGYN (= 1) '
EL T R T T Py csccsceecssscssasscass ceccssccccad
i DST‘B YYPE (= DSTSK_VAREND) '
cTeecccrcsrcerrTecc e et e T D OB @S ® Teetceame s @O ®® @ -oe - coccccssscces L]

$=32 v4.0-74
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BLISS DATA DST RECORDS

BLISS data objects are represented by sovcra* different kinds of DST
records. Ordinary scalar objects, such as simple integers, are repre-
sented by the Standard Data DST record or its variants. MHowever, the
more specialized BLISS data types such as Vectors, Bitvectors Olocks.
and Blockvectors, are represented by a special 0Sf record cal(od the
BLISS Special Cases DST record. Po nto;s to such objects (e.g., REF
VECIOR) are also represented by this DST record. In addition, BLISS
field names are represented by their own kind of DST record, the ?Llss
fio% DST record. Both of these record kinds are described in this
section,

The BLISS Special Cases DST record and the BLISS Field DST record are
supported for BLISS only. They should not be generated by compilers
for any other language.

=32 v4.0-742
[(DEBUG.SRCIDSTRECRDS.
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THE BLISS SPECIAL CASES DST RECORD

The lLl S Special Cases DST record is ?szd to describe a number of

da o bjects whose data types are specific to ih. BLISS languago only.
ncludes such objects as BLISS vectors tvectors, Blocks, an

Dlogkvoctors an? pointers to these objects lIEF VECTOR, REF !Lofl.

and so on), s DST record should not be generated for any language

other than BLISS.

This DST records consists of fou oarts The DST header fields, the
fields in the set DSTSBL] FIELD var oblo-longth set of fields, and
the fields in tno set DSTSBL ,tiatL FIELDS. The variable-len :n et

of fields can be ty cons st of the fiolds in ostsakg VEC

the fields in DST BITVEC FlELDS. the fields in DSTSBLI B[OCK FIELDS
or the fields in DSTSBLI_BLKVEC_FIELDS. Which set of fields aggoar:

in the var!ablo-longth part depends on the value of BLISV_BLI_STRUC,

which indicates which type of symbol is being defined. |
This is thus the format of the BLISS Special Cases DST record: ?

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

byte i DSTSB_LENGTH i
byte i DSTSB TYPE (= DSTSK_BLI) i
byte i DST‘B_BL!-ENG i
byte i = DSTSB_BLI FORHAL i
byte i - DSTSB BLl VFLAGS* i
byte ;BLI REF; Unused--ﬂust Be loro i DSTSV_BLI_STRUC i
var | DSTSA_BLI_SYM_ATTR ;
§ Variable-Length Portion of DST Record g
,4;3 ; ............... - L L Y <---u--cu--;
long ! DST’L BLl VALUE '
7“ * - - cecccscccccace$
712 byte ! DSTSB_BLI_NAME :
7‘) frovvcsosrscossccces - - TeecroTeoeme ®E oS oo +
714 var | '
;}S ‘ The BLISS Symbol Name in ASCII :
;}9 § (The name's length is given by DSTSB_BLI_NAME) E
79 ; s
7 o L R e cessces P ]
721 long ! DSTSL _BLI_SIZE '
’ ; B e R B e e cescsssccsceveewe
7
7264
725
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The yariable=length portion of ;h’tDST record can have several forms '

#s discussed above. One possibil ‘ is that it is absent altogether.
his occurs if the DSTSV_BLI_STRUC field contains DSTSK_BLI_NOSTRUC.

However, if DSTSV_BLI_STRUC has the value DSTSK _BLI_VEC, the variable-
length portion of the DST record has the following Yormat:

& e s e csesscosease - coesscecas$
long DSTSL_BLI VEC_UNITS :
byte i DSTSV.BLIVEC_SIGNJEXT i  DSTSV.BLIVEC_UNIT_SIZE !

If DSTSV_BLI_STRUC has the value DSTSK_BLI_BITVEC, the variable-length
portion of the DST record has the following format:

’= - T eseeeees Teeseoeeeeoeeeeeeaaaeeaw --.-.-.’
long i ~ DSTSL_BLI_BITVEC_SIZE i

If DSTSV_BLI_STRUC has the value DSTSK_BLI_BLOCK, the variable-length
portion of the DST record has the following format:

+ - - bttt b Ll DL DD L DD L L D L DL DL DL L L L DL L L *
tong | _____DSTSL_BLI_BLOCK_UNITS :
byte ! Unused i___DSTSV_BLI_BLOCK_UNIT_SIZE _ !

If DSTSV_BLI_STRUC has the value DSTSK_BLI_BLKVEC, the variable-length
portion of the DST record has the following format:

+ - - LD L L DL LT P LT LT T Y +
long i - DSTSL_BLI_BLKVEC_BLOCKS i
long i DSTSL_BLI_BLKVEC_UNITS i
byte i DST$B_BLI_BLKVEC_UNIT_SIZE i

gofinz the fields in the header portion of the BLISS Special Cases DST
ecord.

FIELD DSTSBLI_FIELDS =
SET
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DSTSB_BLI_LNG =[2,8_1, ! Length in bytes of the set of
: fields between this one
: lnd lA FIELDS
! between 3 and 72
DSTSA_BLI_TRLR1 =[ 3, A1, ! The first trailer i at this
g loco‘ on ¢+ DST ! LNG
DSTSB_BLI_FORMAL = (30 J ! Flag set if thi: symbol 15 a
: routine forma ‘ronotor
DST$B_BLI_VFLAGS = [ &, B_ i. ! Value access informat
DSTSB BLI_SYM_TYPE =[5,8_1, ! The typo of tho BLISS symbol
: escribe b{ tho fol-
s lou ng sub-fields:
DS!SV BLI_STRUC = . V_(0,3) ], ! Th o structuro of this symbol
Unused = o V_(3,64) ], ! This field Mus lero
DSISV BLl JREF = . V_(7,1) ¢ i Fll set if this is 3 REF
: 1 = REF, 0 = no REF)
DSTSA_BLI_SYM_ATTR =[6, A 1] ! Address of variable Length
- attribute segment in
TES : this DST record

; These are the possible values of the DSTSB_BLI_STRUC field.

LITERAL
DSTSK BLI-NOS!RUC =0, ! Not a BLISS structure
DSTSK_BLICVEC 1. ! BLISS Vector
DSTSK™BLITBITVEC = i. ! BLISS Bitvector
DSTSK”BLICBLOCK = 3, ! BLISS Block
DSTSK_BLI_BLKVEC = &; ! BLISS Blockvector
! Define the fields in the variable-length part o e BLISS S?ecial Cases
! DST record when the value of the BLISV_BL ,SIR ld is DSTSK_BLI_VEC.
; This field describes a BLISS Vector.
FIELD os;:ng_vec_rIELos =
DSTSL_BLI_VEC_UNITS B o M e N ! Number of elements allocated
in the vector

DSTSV_BLI_VEC_UNIT_SIZE = [ 10, v_(O.k).] - Th: voc%or :louons unit
' size: =
- word, and 6 s [onguord
DSTSV_BLI_VEC_SIGN_EXT = [ 10, v_(4,4)] ! Sign oxttnsion
: sign ontlns on

i 0 = no sign extension
TES;
Define the fields in the variable-length ?ar BL SS S?ocia
DST record when the value of the BLIS R l $K_BL l E

This field describes a BLISS Bitvoctor.
f IELD DS%E?LI BITVEC_FIELDS =
gg;st_etx,axrvec_511£ = [ 6, L_) "' The number of bits in the bitvector

MMemomoms -

$=32 v4.0-74
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! Define the fields in the variable=length part of the !L’SS Sg;cial Cases
: DST record when the value of the BLISV _BLI_STRUC field is DSTS$K_BLI_BLOCK.
; These fields describe a BLISS Block.

FIELD DS;E?LI.DLOCK_fIELDS =

DSTSL_BLI_BLOCK_UNITS = [ 6,L_1, ! The number of units allocated
! in the block

DSTSV_BLI_BLOCK_UNIT_SIZE = [ 10, v_(0,4) 1 ! The unit size of the
: block: 1 = byte, 2 =
TES: word, and & = longword

! Define the fields in the variable=-length ?ort of the BLISS S?ocial Cases
! DST record when the value of the BLISV BLI_STRUC field is DSTSK_BLI_BLKVEC.
5 These fields describe a BLISS Blockvectfor.

FIELD DS;:?LI_BLKVEC-FIELDS B

DSTSL_BLI_BLKVEC_BLOCKS = [ 6, L_1, ! The number of blocks in the

: blockvector
DSTSL _BLI_BLKVEC_UNITS = [ 10, L_ ).,! The number of units per block
DST$B_BLI_BLKVEC_UNIT_SIZE = [ 14, B_ ] ! The block unit size: 1 = byte,
s ! 2 = word, & = longword

! Define the fields in the first trailer portion ot the BLISS Special Cases
; DST record. Also define the declaration macro.

FIELD os;g?Lx,rnA1L1,f1£Los =

DSTSL_BLI_VALUE = L 0, L_ ], ! Value longword, interpreted
according to contents of
DSTSB_BLI_VFLAGS

Count byte of the symbol name
Counted ASCII string

The second trailer starts at this
location ¢ DSTSB_BLI_NAME

DSTSB_BLI_NAME =[ 4, B_ ],
DSTSA_BLI_TRLR2 = [ 5, A_ )
TES;

FEmr s - -

MACRO
DSTSBLI_TRAILERT = BLOCKL,BYTE] FIELD(DSTSBLI_TRAIL1_FIELDS) X;

! Define the fields in the second trailer portion of the BLISS Special Cases
; DST record. Aiso define the declaration macro.
FIELD os;ggtl_tnAxLz,fleuos s
QE;SL,OLI,SIZE =[0,L_] ! Size of the Bliss data item in bytes

=32 v4.0-742
(DEBUG.SRCIDSTRECRDS.
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97 8 MACRO
DSTSBLI_TRAILERZ = BLOCK[,BYTE] FIELD(DSTSBLI_TRAILZ2_FIELDS) X;
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THE BLISS FIELD DST RECORD

The BLISS Field DST record describes a BLISS field name. BLISS field
nanos are doclarod in FIELD declarations in B xss. Each BLISS field
name is bound to an n-tuple of numbers. Usually the n-tuple is ’ four-
tuple on? the numbers represent a byte or *on?uord offset, the bit
of!so thin that byte or longword, tho ength of tho field being
doscr bed, and a sign-extension flag. DEBUG sunports ref oroncos (\]
such fields in BLISS Blocks and elockvoctors. owever, 8 BLISS field
can be any n-tuple. If n is not &, the field name can only be used in
EXAMINE commands, but not in Block or Blockvoctor references.

The BLISS Field DST record should not be generated for any language
other than BLISS. This is the format of the record:

e e s, S e TR
e 8 T et
Sadutt bl !E!i59.999559.---------------------i
| Ve 2 T i —————
{ byte ! DSTSBBLIFLONAME ¢
Seie The Name of the BLISS Field in ASCII ;
: (The name's length 1s given by DSTSB_BLIFLD_NAME) :
] e R i BT L S e i z
fow é A Vector of Longwords Containing the Integer ;
§ Values of the Components of the BLISS Field Definition §
{  (The number of values is given by DSTSB_BLIFLD_COMPS) |
RO T el RS A T s S T e ki

i Define the fields of the BLISS Field DST record.
f IELD osrsatxrto _FIELDS =

osrsa _BLIFLD_UNUSED
DSTSL BLIFLD COMPS
DST$B-BL 1FLD NAME

TES;

|
L)
)
|
)
)
L)
)
)
)
1
)
)
L)
)
1
|
)
N
1
1
1
)
)
|
1
i
'
[
)
1
1
]
§
'
1
B
1
1
)
)
)
)
)
'
)
)
]
]
f

! The number of conponontg
! The count byte of the field
: name (nunted ASCII] string

Huwn
e
NN
- 8 =
or-w
)

—n

L ]. E Unused=-Must Be lero
. i
]
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byte
byte
byte
long
byte

var
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LABEL DST RECORDS

Labels are reproscntnd by two different DST records. A Label, in the
sense used here, is a symbol bound to an instruction address. Labels
do not include routine, lexical block, and ontr¥ point symbols, however.

A Label can be represented by either a Label record ?r 8 Label-or-
Literal DST record. The Labol-or-Literal DST record is intended only
for Language MACRO, it appears. (The h stor‘ on the origin and intent
of this record is unclear, however.) ALl other Languages should use
the Label DST record for (abels.

THE LABEL DST RECORD

The Label DST record specifies the name and address of a Label in the
the current module. A Label in this sense is always bound to an in-
struction address, not 8 data address. This is the DST record normally
used for Labels in high=level Languages. Thc DSTSL_VALUE field of this
record contains the code address to which the Label"is bound.

This is the format of the Label DST record:

L R T R R T -

+
i DSTSB LENGTH '

- on S G Eh W M G S U P D G5 N WD TR ER S5 IS e W 6D @& ------..--.---------..-.--".’

DSYSB TYPE (= DSYSK JLABEL) '

’ ........... - —----— ---.-..-.-.---..--...---....-.“...

: Unused=-Must Be Zero '

.-----.-.-.--.--.-----------.-.-..-..-.-.-.-..---.-.--------..--0

: DSTSL_VALUE '

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

' DSYSB NAHE

.----.- ...... -cTeeeeeeeeeeeoeeeeeeeeeeeeS L L L B L L L L L & L L L L L L L &L L L L & % % J

The Label Name in ASCII
(The name's Llength is given by DSTSB_NAME)
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byte
byte
byte
long
byte

var

Beseo-igse gni0108 Ak Bigsc:
THE LABEL=OR=LITERAL DST RECORD

The Label-or-Literal DST record specifies the name and address of a
Label (meaning a code locat on) r the nant and value of an integer
literal (a nane? Constont). s not ’ rely clear why this DST
record exists since la o s can bc described by Label DST records and
integer L1 tora&s can be descr bc? with Standard Data DST records.
Most Likely th T record was intended for lan?ulgo MACRO where
there is Little distinction between Labels and Literals; one is relo-
catable and the other is not, but that is about all. If DSTSV_VALKIND
has the value DSTSK _VALKIND ADDR the symbol is a Label and if"it has
the value DSTSK VALKIND LITERAL. the symbol is a Literal. The address
of the label or the value of the Literal is found in the DSTSL VALUE
field. It is recommended that high-level languages avoid this DST
:ocgrddand use the Label DST record or the Standard Data DST record
nstead.

This is the format of the Label-or-Literal DST record:

LY TN coes

' DSTSB LENGTH '

b - oo B e el TR B R N B Y

' DSTSB_TYPE (s DSYSK JLBLORLIT) '
' Unusod--ﬂust Bc Zero DSTSV_VALKIND

 TOET O eTRCEETP T OO T CETTOE T EODEDPDEEDE®EE®E® S ® S ’

: DSTSL_VALUE :

.----------- --------- SO OOOT @000 E00 oo oo e S e G @ S e @ S G - - -’

: DSTSB_NAME

.----- ........ LA L L L L L L L L L L L L L 1 1 J L R X R L R X R K K E X X R X X 3 oooe e oo

b Sl

The Label or Literal Name in ASCII
(The name's length is given by DSTSB_NAME)

'
'
¢+
'
'
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'
'
'
'
'
'
'
'
+
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i
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]
i
0
¢
i
]
0
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'
i
[
1
i
1
kl
i
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L]
]
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o
'
]
]
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]
]
]
]
§
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byte
byte
byte
Llong
byte

var

f-se-108e g3:01:08

DST RECORD

VAX=11 Bliss
$2558DUA28

THE ENTRY POINT

The Entry Point DST record describes an ENTRY name in the FORTRAN or
PL/]1 sense. in other words, it describes a secondary entry point to
the routine within which this DST record is nested. This record should
never be generated for the main cntr; point to a routine since that
entry point is already described by the Routine Begin DST record. An
entry point described by the Entr( Point DST record is always assumed
to be called through the CALLS/CALLG instructions (not JSB/BSB). The
DSTSL_VALUE field contains the address of the entry point.

This is the format of the Entry Point DST record:

== - ccececrcosscsceae -

: DSTSB_LENGTH :

b= - o o e n @ B D D m D W @ T D OB @D D @ W ecee

' DSTSB_TYPE (= DSTSK_ENTRY) '

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

: Unused=--Must Be lero :

0-----.--------.----------------.-------------. .............. - e ’

: DSTSL_VALUE :

e == cescccsessee= X T T TP Y T T e ey ¥y Yy cesess=e= 4

DSTSB_NAM

The Entry Point Name in ASCII
(The name's Length is given by DSTSB_NAME)

;

32
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byte
byte
byte
long
byte

var

long
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THE PSECT DST RECORD

The PSECT DST record specifies the name, lddross ? length of

a8 PSECT, where a PSECT is a Program Section in tﬁt L nkor sonse.
PSECT DST records are only used for Language MACRO uhoro is
possible to generate code or data at the beginning of a P

without having on{ other Label on that code. DEBUG 1 noros PSECT
DST records for all other lan?uagos since high-level [anguages
have other code and data labe hat are noro appropriate.

This is the format of the PSECT DST record:

R e e e cssessssssssssssssssessassssessses +

' DSTSB JLENGTH '

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

' DSTSB_TYPE (= DSTSK_PSECT) '

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

i DSTSK_PSECT_UNUSED i

DSTSL_PSECT_VALUE

f o 55?33'555E?T«’m??;{QS'EEEEE'FEEE?'?E[E'BFFB """"" :
B DSTSA_PSECT_TRLR_BASE :
§ The Name of the PSECT in ASCII :
: (The name's Length is given by DSTSB_PSECT_NAME) §
ST o ———— N — ‘
e S OSTSLLPSECTSIZE . ‘

Define the fields of the PSECT DST record.
F IELD DsggPSECT FIELDS =

DSTSB_PSECT_UNUSED B o B ! Unused=--Must Be Zero
DSTSL_PSECT_VALUE = s Lo ! Start address of thc PSECT
DSTSB_PSECT_NAME = o B_ 12, ! The coutn byte in the PSECT

: name (Ounted ASCII string
DSTSB_PSECT_TRLR_OFFS =( 7, B8_ 1, ! Byte offset to the PSECT DST

: record trailer fields
DSTSA_PSECT_TRLR_BASE = [ 8, A_ ] ! Base address for offset to
’Es : DST record trailer fields

! Defins the PSECT DST record trailer fields. Also define the declaration

E macro.

=32 V4.0-742
:[(DEBUG.SRCIDSTRECRDS. REO 1
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FIELD DSTSPSECT _TRAILER_FIELDS =

ggggL_PSEC!-SIIE =[0,L_] ! Number of bytes in the PSECT

MACRO
DSTSPSECT_TRAILER = BLOCK(,BYTE) FIELD(DSTSPSECT_TRAILER_FIELDS) %;

5 Note that the address of the PSECT DST record tailer is computed as follows:
i DST_RECORDLDSTSA_PSECT_TRLR_BASE] ¢ .DST_RECORDLDSTSB_PSECT_TRLR_OFFS)
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LINE NUMBER PC~-~CORRELATION
DST RECORDS

The Line Number PC-Correlation DST record specifies the correlation

between Listing Line numbers, as assigned by the compiler, and PC

addresses. It thus the means whereby the compiler tells DEBUG where

the generated object code for each source Line starts and how lon

;gtis'in gytos. This is the format of the Line Number P(-Correlation
recora:

’------------------------- ----- cTeeseeseseesseeesesessTeSSeeeeSeeeS ’

byte DSTSB_LENGTH :
byte ! DSTSB_TYPE (= DSTSK_LINE_NUM) :

’-------.--------------.----------.-.----...-.-.-.-.-----.--.---
var

One or More Line Number PC=Correlation Commands

P crccncna=

After the two-byte header, each Line Number PC-Correlation DST record
contains a sequence of Line Number PC-Correlation commands. Each such
command sets or manipulates one or more state variables used b‘ DEBUG
in the interpretation of these commands. The main state variables are
the current Line number and the current PC address, out there are seve-
ral others as well. The exact semantics of the various commands are
described in the sections that follow.

Line Number PC-Correlation DST records are associated with the module
within which they appear. The must thus agpoor between the Module
Begin and the Module End DST records for the current module. There are
no further restrictions on where tho{ may appear, however. In particu-
Lar, they need not be nested within the routines or lexical blocks that
thc¥ describe. It is thus lo?al to generate all Line Number P(C=Corre-
Lation DST records for a module after the Last Routine End DST record,
for instance. These records can also be interspersed between Routine
and Block Begin and En? records in any way convenient for the compiler
implementer. However it is done, DEBUG treats them as belonging to the
module as a whole.

The Line Number P(C-Correlation information may be spread over as many
DST records as necessary. No Line Number PC- orrola‘ion command may be
broken across record boundaries, but otherwise the Line Number PC-Corre-
Lation DST records within a module are considered to constitute a single
command stream., The Continuation DST record may not be used to continue
Line Number PC-Correlation DST records.

- P RS S RS S R T RS R R R G S R R R R e e
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i pefine the fields of the Line Number PC=Correlation DST record.
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VS L

'
FIELD DSTSLINE_NUM_FIELDS =

SA_LINE_NUM_DATA = [ 2, A_ ] ! Start address of PC-correlation data

LINE NUMBER PC-CORRELATION COMMANDS

Each PC-Correlation command consists of a command byte possibly fol=
lowed by a parameter byte, word, or lLongword. The presence, size, and
meaning of the parameter field is determined by the command byte. This
illustration summarizes the structure of one command:

R e L R = EL L T P T Y Y T e L L +

i byte ! COMMAND_BYTE :

4 ’----.----------------------------.-..-------. .................. ’
! var H
lero or One Parameter Field

(Byte, Word, or Longword) g
+

'
.
'
'
v
'
§
.
'
0
0

+

The command byte contains a command code. If this command code is
negative, this is a Delta-PC command. A Delta-PC command specifies
by how many bytes to increment the PC to get to the start of the

next Line (see detailed description below). This byte count is en-
coded directly in the command zto: If the command code is negative,
its negative 1s the PC increment. The Delta-PC command has no param-
eter field. If the command code is positive, it specifies some other
command as described below. In this case, there may be a parameter
field, depending on the command code.

i pefine the command codes allowed in Line Number PC=Correlation commands.
! If the command code is zero or negative, the command is a one-byte Delta=-P(
! command. Here we define the command-code range for the Delta-P({ command.

| ITERAL
DST$K_DELTA_PC_LOW
DSTSK™DELTA—PC HIGH

'
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

=128, ! The lLower bound on Delta-P(C commands
0; ! The upper bound on Delta=PC commands
! Define the P(-correlation command codes other than the Delta-PC command.

; These command codes are always positive.

LITERAL
K DELTA PC W

DSTSK_ _PC_ =1 ' Delta=PC Word command
DSTSKZDELTAZPC L = 17,

! Delta=PC Longword command

lE-seemions ghonos vyt el

 H
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? DSTSK_INCR_L INUM = 2, ! Increment Line Number Byte command
DSTSK_INCR_LINUM W = ! Increment Line Number Word command
8 DSTSK_INCR_LINUM_L = 18, i Increment Line Number Longword command
9 DSTSK-SET,(INUH,INCR =&, ! Set Line Number Increment Byte command
60 DSTSK_SET *lNUH INCR W =5, ! Set Line Number Increment Word command
61 DSTSK_RESET_LINOM_INCR = ?. ! Reset Line Number Increment command
6; DSTSK_BEG_STMT_mODE =7, ! Bos n Statement Mode command
6 DSTSK_END_STMT_MODE B ? . End Statement Mode command
64 DSTSKZSET_STMTRUM =15, i Set S%atonont Number Byte command
65 DSTSK_SET_LINUM_B =19, ! Set Line Number Byte command
6? DSTSK_SET_LINUM =9 ! Set Line Number Word command
6 DSTSK,SEY_EINUH_L = fg. ! Set Line Number Longword command
68 DSTSK_SET_PC =10, ! Set Relative PC Byte command
9 DSTSK_SET_PC_W =11, ! Set Relative PC Word command
0 DSTSK_SET_PC_L = 12, ! Set Relative PC Longword command
n DSTSK_SETTABS_PC = 16, ! Set Absolute PC Longword command
7; DSTSK_TERM = 14, ! Terminate Line Byte command
7 DSTSK_TERM_W =15, ! Terminate Line Word command
;g ?ST‘K_TERH,L =21, ; Terminate Line Longword command
7 DSTSK_PCCOR_LOW = =128, ! Smallest value allowed in the fi.st
7 : byte of a PC=correlation command
78 DSTSK_PCCOR_MIGH = 21; ; Largest value allowed in the first

byte of a PC-correlation command

The parameter field, if present, contains an unsigned byte, unsigned
word, or longword value. The possible PC-Correlation command formats
thus look as follows:

P N N N N N N o N N o N o Y Y o N N N N N N N N N N NP N N NN N NP NN NP NN NN,

-
N O

[Tl olelelelelalalalalelelelelelelelelalalelelelalelelelelelelelelelelelelelelalalelelelalelelalelalalalalete -]

79
80
Heo
a§ i
84 !
85 ;
g? i . - -G ES e - E S @ DI S s .----------.
88 ! byte ! COMMAND _BYTE '
39 ! oo mae s omwessnesa oo s e D Y Y T T - - R
90 !
G1 !
9; ! R b R e L L L L T - ¢
9 ; byte i COMMAND _BYTE i
95 : byte ! NEXT_UNS_BYTE (Unsigned Byte Value) :
! teceee cecccccccccrcrccccrrecccsccrsncccccncene ceccccca=
3 s
33 !
! . - - e e O S R EN S O D D I 0D S O TS ) T AN W W S ED R G W TR W o W ’
: ; byte i COMMAND _BYTE i
; | word : NEXT_UNS_WORD (Unsigned Word Value) :
s i
! .- - - e ee OO eeeEEEEeEee eSS L L X X X L X 3 .
; byte i COMMAND _BYTE i
g long ¢ NEXT_UNS_LONG (Longword Value) i
. Ly e rceTerETEreTD®ER D ® e @ e S L R R e ek )
]
i
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PC=CORRELATION COMMAND SEMANTICS

The individual connands oro doscribod soparltely btlou. To clarify what
these ﬁoa-onds actual [ ., each is fol ouo? by a rn L semantic de-

cript on using BLISS-like pseudo=-code. H doscr Bt on show uhat the
command does to a number of state variables used b BUG uhon inter=
preting these commands. The state variables are t following:

CURRENT_LINE == The current Line number.

CURRENT_STMT == The current s%atonont number.

CURRENTZINCR == The current Line number incroncnt.

CURRENTCSTMT_MODE == The stltolcnt mode f g set to TRUE when
statement mode is set, set to FALSE otherwise;

START_PC == The start address of tho lowest-address routine
in the current module

CURRENT_PC == The ¢ ¥rront PC ¥aluo tcodc address).

CURRENT_MARK == thc L no-oponll ne-closed flag; set to LINE_OPEN
wh ine numbers are being defined and set to
LINE CLOSED when a routine has been terminated
and new Lines are not being defined.

The initial values of these state variables when the PC-Correlation
commands for a given module are interpreted are as follows:

CURRENT_LINE = 0;

CURRENT" STMT = 1:

CURRENT INCR = 1;

cunnem STMT noot = FALSE;

START_PC = Start address of the lowest-address
routine in the current module;

CURRENT_PC = START_PC;

CURRENT HARK = LINE CLOSED

The sections below describe the format and semantics of each of the
individual PC-Correlation commands.

THE DELTA=-PC COMMAND

This command defines a correlation between a line nunb’ and a PC value.
The current Line number is incremented by the current ncronont value
(normally 1) and the current PC value is incronontod the no?a‘ivo of
the command b‘te. The resulting Line numb or thon hos he result n?
value. In other words, both the lLine n?- er and the PC value are incre-
mented before the correlation is established !ho PC ncre-ont value
(the negative of the command code) thus spoci fies how many bytes to go
forward to get to the start of the Line being defined. ese are the
formal semantics of the command:

IFECURRENY STMT_MODE
CURRENT_STMT = CURRENT_STMT + 1
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6 _
CURRENT_LINE = CURRENT_LINE ¢ CURRENT_INCR;

CURRENT _PC = CURRENT PC = PC_COMMANDCCOMMAND _BYTE];
CURRENT_MARK = LINE_OPEN;

ELS

The value of CURRENT_PC now contains the start address of the listing
Line specified by the values of CURRENT_LINE and CURRENT_STMT. Note
" that line-open mode is now set.
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THE DSTSK_DELTA_PC_W COMMAND

VA N —

This command is Like the normal Delta=-PC command except that the PC
increment value is given in an unsigned word following the command
code. These are the semantics:
%;Eauaaent,SIHT_HODE
ECURRENT_STHT = CURRENT_STMT + 1
CURRENT_LINE = CURRENT_LINE + CURRENT_INCR;

CURRENT_MARK = LINE_OPEN;
CURRENT_PC = CURRENT_PC ¢ PC_COMMANDLCNEXT_UNS_WORD];
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&681 The value of CURRENT_PC now contains the start address of the Listing
44 i Line specified by the values of CURRENT_LINE and CURRENT_STMT. Note
440 that lLine-open mode is now set.

4604

i

22 THE DSTSK_DELTA_PC_L COMMAND

Lh

4610 This command is Like the normal Delta-PC command except that the PC
41 increment value is given in an unsigned longword following the command
661§ code. These are the semantics:

L4

4614

44615 IF CURRENT_STMT_MODE

&619 THEN

::} LSiCURRENT_S!H! = CURRENT_STMT + 1

221§ CURRENT_LINE = CURRENT_LINE ¢+ CURRENT_INCR;

4621 CURRENT _MARK = LINE_OPEN;

22 ; CURRENTZPC = CURRENT_PC + PC_COMMANDINEXT_UNS_LONG);

44624

64625 The value of CURRENT_PC now contains the start address of the listing
4626 Line specified by the values of CURRENT_LINE and CURRENT_STMT. Note
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that Line-open mode is now set.

THE DSTSK_INCR_LINUM COMMAND

This command increments the current Line number ,y the value g1 ewr in
the unsigned byte following the command code. If statement mod ‘% 7:l,
the current statement is reset to 1 as well. These are the form !
semantics of the command:

CURRENT LINE = CURRENT Elﬂ%

+ PC_COMMANDCNEXT_UNS BYicJ;
IF CURRENT_STMT_MODE TREN CURRENT_STMT = 1;

THE DSTSK_INCR_LINUM_W COMMAND

This command increments the current Line number by the value given in
the unsigned word following the command code. If statement mode is set,
the current statement is reset to 1 as well. These are the formal
semantics of the command:

CURRENT LINE = CURRENT LINE + PC_COMMANDCNEXT_UNS_WORD];
IF CURRENT_STMT_MODE TREN CURRENT_STMT = 1;

THE DSTSK_INCR_LINUM_L COMMAND

This command increments the current Line number by the value given in

the unsigned longword following the command code. If statement mode is set,
the current statement is reset to | as well. These are the formal

semantics of the command:

CURRENT LINE = CURRENT LINE + PC_COMMANDLNEXT_UNS_LONG];
IF CURRENT_STMT_MODE TREN CURRENT_STMT = 1;

THE DSTSK_SET_LINUM_INCR COMMAND

This command set the current Line number increment value to the value
specified in the unsigned byte following the command code, I1f state-
ment mode is set, the current statement number is set to i. These are
the formal semantics of the command:

CURRENT INCR = PC_COMMANDCNEXT UNS BYTE);
IF CURRENT_STMT_MODE THEN CURRENT STMT ='1;
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THE DSTSK_SET_LINUM_INCR_W COMMAND

This command set the current Line number increment value to the value
specified in the unsigned word following the command code. If state-
ment mode is set, the current statement number is set to 1. These are
the formal semantics of the command:

CURRENT _INCR = PC_COMMANDCNEXT UNS_WORDJ;
IF CURRENT_STMT_MODE THEN CURRENT_STMT =1;

THE DSTSK_RESET_LINUM_INCR COMMAND

This command resets the current Line number increment value to 1. 1If
statement mode is set, the current statement number is set to 1 as well.
These are the semantics:

CURRENT _INCR = 1;
IF CURRENT_STMT_MODE THEN CURRENT_STMT = 1;

THE DSTSK_BEG_STMT_MODE COMMAND

This command sets statement mode, meaning that subsequent Delta-PC com-
mands will increment the current statement number within the current
line and not the current line itself. This command is only allowed in
the Line-open state. Statement mode can ogtionally be used by languages
that have multiple statements per Line. This command also set the cur-
rent statement number to 1. These are the semantics:

INE_OPEN THEN SIGNAL (Invalid DST Record):;
CURRENT_STAT _MODE = TRUE;

IF _CURRENT _MARK gto L
CURRENT_STMT = 1;

THE DSTSK_END_STMT_MODE COMMAND

This command clears statement mode so that that subsequent Delta-P( com-
mands will again increment the current Line number, not the statement
number. The c?anand also set the current statement number to 1. These
are the semantics:

CURRENT_STMT_MODE = FALSE;
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CURRENT_STMT = 1;
THE DSTSK_SET_LINUM_B COMMAND

This command sets the current Line number to the value specified in the
unsigned byte that follows the command code. These are the semantics:

CURRENT_LINE = PC_COMMANDCNEXT_UNS_BYTE];

THE DSTSK_SET_LINUM COMMAND

This command sets the current Line number to the value specified in the
unsigned word that follows the command code. These are the semantics:

CURRENT _LINE = PC_COMMANDCNEXT_UNS_WORD];

THE DSTSK_SET_LINUM_L COMMAND

This command sets the current lLine number to the value specified in the
longword that follows the command code. These are the semantics:

CURRENT_LINE = PC_COMMANDCNEXT_UNS_LONG];

THE DSTSK_SET_STMTNUM COMMAND

This command sets the current statement number to the value specified
in the unsigned word that follows the command code. The command should
only be used when statement mode is set. These are the semantics:

CURRENT_STMT = PC_COMMANDLNEXT_UNS_WORDJ;

THE DSTSK_SET_PC COMMAND

This command sets the current PC value to be the value specified in the
unsigned byte following the command code added to the start address of
the lowest-address routine in the current module. This conuan? s only
allowed in the Line-closed state. These are the formal semantics:
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IF CURRENT _MARK NEQ LINE_CLOSED tnEn SIGNAL (Invalid DST Record):
CURRENT _PC™= START_PC ¢ PC_COMMANDENEXT_UNS_BYTE];

THE DSTSK_SET_PC_W COMMAND

This command sets the current PC value to be the value specified in the
unsigned word following the command code added to the start address of
the lowest-address routine in the current module. This connan? is only
allowed in the Line=closed state. These are the formal semantics:

IF CURRENT _MARK NEQ LINE_CLOSED THEN SlGNAL(Invtiid DST Record);
CURRENT _PC™= START_PC + PC_COMMANDLNEXT_UNS_WORDJ;

THE DSTSK_SET_PC_L COMMAND

.This command sets the current PC value to be the value specified in the

longword following the command code added to the start address of the
lowest-address routine in the current module. This command is only
allowed in the Line-closed state. These are the formal semantics:

IF CURRENT_MARK NEQ LINE_CLOSED THEN SIGNAL(Invalid DST Record);
CURRENT_PC™= START_PC + PC_COMMANDCNEXT_UNS_LONG];

THE DSTSK_SET_ABS_PC COMMAND

This command sets the current PC value to be the absolute address speci-
fied in the longword following the command code. This command is only
allowed in the line-closed state. These are the formal semantics:

IF CURRENT_MARK NEQ LINE CLOSED THEN glGNAL(anllid DST Record);
CURRENT _PC™= PC_COMMANDLCREXT_UNS_LONG];

THE DSTSK_TERM COMMAND

This command terminates the P(=Correlation command sequence for the
urrent routine or other program unit and specifies the number of bytes
n the last i'“' sgocifiod by a Delta=PC command. Since the Delta-P(

command specifi oW many b{tos precede the Line boin? defined, the

Terminate command is needed to say how many bytes are in that Line
(i.e., how many bytes will increment the PL to the first ?yto past the

current program unit). The number of bytes in the last Line is speci-
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fied by the unsigned byte following the command code. This command also
sets the Line-closed state. These are the semantics of the command:

CURRENT _PC = CURRENT_PC + PC_COMMANDCNEXT_UNS_BYTE];
CURRENT MARK = LINE_CLOSED:

THE DSTSK_TERM_W COMMAND

This command terminates the PC-Correlation command sequence for the cur-
rent routine or other program unit and specifies the number of bytes in
the Last Line of that program unit. It is a variant of the DSTSK_TERM
command described above. The number of bytes in the last Line is speci-
fied bz the unsigned word following the command code. This command also
sets the lLine-closed state. These are the semantics of the command:

CURRENT _PC = CURRENT_PC + PC_COMMANDCNEXT_UNS_WORD];
CURRENT_MARK = LINE_CLOSED;

THE DSTSK_TERM_L COMMAND

This command terminates the PC-Correlation command sequence for the cur-
rent routine or other program unit and specifies the number of bltes in
the Last Line of that program unit. It is a variant of the DSTSK_TERM
command described above. The number of bytes in the Last Line is speci-
fied by the longword following the command code. This command also sets
the line-closed state. These are the semantics of the command:

CURRENT_PC = CURRENT_PC + PC_COMMANDCNEXT_UNS_LONG];
CURRENT_MARK = LINE_CLOSED;

END OF LINE NUMBER PC=CORRELATION DST RECORD DESCRIPTION.
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SOURCE FILE CORRELATION
DST RECORDS

The Source File Correlation DST record is used to specify the correla-
tion between Listing Line numbers on the one hand and source files and
source file record numbers on the other. These records enable DEBUG
to display source Lines during the debugging session.

The Source File Correlation DST record has the following format:

.................... cecsceccecscsccccccan$

' DSTSB_LENGTH

focccccas - D W e S ) e S S S @ W D I D (e P RGP I R e D e b M WD D @

Source File Correlation commands

¢
§ A variable number of
+

After the Length and DST type bytes, the record consists of a sequence
of Source File Correlation commands. These commands specify what source
files contributed source Lines to this module and how the module’s list-
1n? Line numbers are Lined u? with the source files and record numbers
within those source files. he available commands are described indi-
vidually below.

I1f the Source File Correlation commands needed to fully describe the
current module will not fit in a single Source Line Correlation DST
record, they can be spread over any number of such DST records. These
records will be processed soqucntiall¥. in the order that they appear,
until there are no more such records for the current module.

The purpose of the Source File Correlation commands is to allow DEBUG
to construct a table of correlations between Line numbers and source
records. A "line number' in this context means the lListing lLine num-
ber. This is the Line number which is printed in the program listin?
and is output to the P(-Correlation DST records by the compiler. (P(-
Correlation DST records correlate listing %ino numbers with Program
Counter values.) A corresponding source Line is identified b¥ wo
things: a source file and a record number within that source file.

The semantics of the Source File Correlation commands can be understood
in terms of manipulating three state variables and issuing one command.
The three state variables are:

LINE NUM == The current Listing Line number.
SRC_FILE == The File ID of the current source file,
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(DEBUG.SRCIDSTRECRDS.REQ

Pa
:1°

e 107
(62)

IR LA LR LR LR L L L I T T T e L T P P PR TR P PR PR PR TR TR TR TN PR LA LA LN N




[elalelelelelelelelalelelelelelelelelelelelalalelalelelelalelalelelelelelelelelelelelelelelelelelelelelelelelelel]

R TR A R TR TR A A R A L T TR R PR T PR T T L L R R T R T AR A A T R R R R A T R T T LTI TS T T T

10
1§-Se -1984 23:01: VAX=11 Bliss=32 v4.0-742 Page 108
1 -503-1924 53:6}:?’ _SZS;SDUR;:[DEBUG.SRCJDSTRECRDS.REO:1g (og)
i.e. a small integer uniquely defining :
the source file.
SRC_REC == The record number (in the RMS sense) in

the current source file of the current
source line.

LINE_NUM is assumed to have an initial value of 1 while SRC_FILE and
SRC_REC are initially undefined. The one command is:

DEFINE(LINE_NUM, SRC_FILE, SRC_REC)

This command declares that Line number LINE_NUM is associated with the
source Line at record number SRC_REC in the file specified by SRC_FILE.

Given this, the compiler must outﬂut a sequence of Source File Correla~-
tion commands which cause LINE_NUM, SRC_FILE, and SRC_REC to be set up
appropriately and which cause the proper DEF INE operations to be issued
to allow DEBUG to generate the correct Line number to source record
correlation table. (DEBUG may not actuall; generate the full table,
but it must be able to generate any part of such a table it needs.)

The semantics of each Source File Correlation command is described
below in terms of these state variables and commands.

'

|

|

|

1

1

|

1

|

|

|

|

1

'

1

|

|

B

'

|

|

|

1

: Line numbers must be DEFINEd in sequential order, from Lowest Line
: number to highest Line number, in the Source File Correlation commands
: for one module. The source records these Line numbers correlate with
: may be in any order, of course.

|
|
|
|
+
|
|
|
!
!
'
!
'
1
!
|
1
B
|
i

It should be clear from what follows that the source for one module may
come from many source files. This can be caused b‘ plus=lists on the
compiler command (e.g., SFORTRAN/DEBUG A+B+C) and by INCLUDE statements
in the source. Also, source Lines may come from modules within source
Libraries as well as from independent source files.

Form feeds in source files, or more precisely source file records which
contain nothing but a singlo form feed (CNTL-L) character, are counted
as individual sources Lines in some languagos but are ignored (not as-
signed Line numbers) in other Languages. DEBUG will handle either con-
vention, but DEBUG's default behavior is that form feed records are
ignored in sources files. They are not displayed and they do not count
toward the source file record number of subsequent source records. To
uak: DEBUG count such records, the DSTSK_SRC_FORMFEED command must be
used.

i Define the lLocation of the first command in the DST record.

FIELD DSE:;OURCE-FIELDS B
?E;QA_SRC_FIRST_CHD = [ 2, A_ ) ! Location of first command in record

; Define the command codes for all the Source file Correlation commands.
LITERAL
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; Declare trailer field in the Declare Source File command.
FIELD os;gsnc DECLFILE_TRLR_FIELDS =

DST$B_SRC_DF _L IBMODNAME = E 0. 8 ] ! Module name counted ASCII
DS!‘A SRC™ Df _LIBMODNAME = ’

WY =

w

4811 DSTSK_SRC_MIN_CMD = 1, ! Minimum command code for CASE ranges
4 1; DSISK_SRC_DEC(FIEE = 1, ! Declare a source file for this module
4«81 DSTSK_SRCCSETFIL = ;. ! Set the current source file (word)
i HCHCHINGL 1 F |t e racerd b (ovgeero
- - . 1 L
6§1? DSTQK_SRC-SETLNUH_L s 3, {3t :? Line number (longword)
481 DSTSK_SRC_SETLNUM W = 9. ! Set listin line number (word)
819 0 B L Bl Bl L e e
: . ! Unused==av uture u
Ag 0 0 : = 8. ! Unused=--available for future use
4821 DSTSK_SRC_DEFLINES W = 10, ! Define N separate lines (word)
[ § DSTSK_SRC_DEFLINES_B = 11, ! Define N separate Lines (byte)
4 ! = 1;. ! Unused--available for future use
L824 ! = 13, ! Unused--available for future use
i85 § 5 511 | Bnetaveiionls e Tunos o
0 H J -=av utu u
&g 9 DST$K SRC_FORMFEED = 16, ! Count Form-Feeds as source records
23 g 8 DSTSK_SRC_MAX_CMD = 16; ! Maximum command code for CASE ranges
<830 0
Lg 1 0 ! Define the fields of the Source Line Correlation commands. Also define the
zg i 8 ; corresponding declaration macros.
:g $ 8 FIELD os;g;uc_connnno_rIELos z
4 0 :
:§§a 8 E Field common to all Source File Correlation commands.
:gzg 8 @srse,snc,connAno =[0,8_], ! Command code
2321 8 f The fields of the Declare Source File command.
Lstg 0 DSTSB SRC_DF _LENGTH =[(1,8_1. ! Length of this command
846 0 DSTSB_SRC_DF _FLAGS = o B_ 1. : Flag bits--reserved (MBZ)
6325 0 DSTSW_SRCTDFFILEID = . W_ 1, ! Source file's File ID
846 0 DSTSQ_SRC_DF_RMS_(DT =[5, A_1, ! Creation date and time or mod-
4847 0 : ule insertion date and time
4BL8 DSTSL_SRC_DF _RMS_EBK =[13.L_1)., ! End-of=File block number
4849 DSTSW_SRC_DF_RMS_FFB = 1 9° W_J, ! First Free B{to in EOF block
4850 DSTSB_SRC_DF _RMS"RFO = 9. 8_1. ! Record ond File Organization
i ¢ B DR R | SN ot ey
= o L Js 1 count byte, string addr
4855 0 :
:ggg : Fields used to access information in all other commands.
4
6859 DSTSL_SRC_UNSLONG s 1.L 3 : Unsignod lonauord parameter
485 DSTSW_ SRCTUNSWORD =L 1, v i Unsi gned word parameter
& Ss E DSTSB_SRC_UNSBYTE =(1,8_ : Unsignod byte parameter
4«85 TES;
4
&
&
&
4
&
&
4

g

(count byte, string addr)
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TES;

; Declaration macros for Source File Correlation command and trailer blocks.

MACRO
COMMAND = BLOCK[,BYTE] FIELD(DSTSSR c_connuno FIELDS) X,
CMDTRLR = BLOCKL,BYTE] FIELD(DSTSSRC_DECLFILE_TRLR_FIELDS) %;




S e T T T L TR TR T A R A TR PR LR D D LR LA e I N R R R AR R I R T I IR T O O A I T T T TR I e

li-ie-iom gnoop  vascl e

DSTSW_SRC_DF_FILEID = The one-word ‘‘File ID' of this source file. This
7 Le”ID, uhich can Later be used in the Set File command, is
nply : unique number which th1 iler assigns to each source
t le which contributes source Line g the current module. Each
source file thus has a number (tho le ID) and is identified by
that number in the Set File (DSTSK_SRC_SETFILE) command.

DSTSQ_SRC_DF_RMS_CDT = The creation date and time of this source file.
TRis"quadword quantity should be retrieved with a SXABDAT
extended attribute block fron RMS via the SOPEN or SDISPLAY
system service. The creation date and time should be taken
from the XABSQ_CDT field of the XAB.

1f the sourc’ file is a -odulo in t source library. his field
should conta n the module's Insertion Date and Time in the Lib-
rary. This value should be retrieved with the LBRSSET_MODULE

: ;9 ! DECLARE SOURCE FILE (DSTSK_SRC_DECLFILE)
487 i
4 78 : This command docloros l source file which contributes source Lines to
4 ! the curron} modul 0. declares the name of the file, its creation
4881 - date and time, and vor ous other attributes. The command also assigns
kggi i a one-word ' ilc to this source file. This is the format of the
23&4 ; Declare Sourco Filo command:
4885 i
2§ga ; byte i DBGSB_SRC_COMMAND (= DSTSK_SRC_DECLFILE) i
4889 0 P byte ! ¥ DST$B_SRC_DF _LENGTH :
2331 § g byte ! DSTSB_SRC_DF _FLAGS :
233‘ 8 g vord } DSTSW_SRC_DF _FILEID :
:gos 8 g quad ! DSTSQ_SRC_DF _RMS_CDT :
4897 0 { long ! ~ DSTSL_SRC_DF_RMS_EBK :
:333 8 g word ! DSTSW_SRC_DF _RMS_FFB :

. o= EEoomEom e mese oD eSS eoee -
:381 8 E byte i DSTSB_SRC_DF RHS RFO > i
2384 3 g var ! DST$8_SRC_DF FILENAHE :
2382 8 g var ! DSTSB_SRC_DF _L IBMODNAME :
4907 0 i
4908 0 '
23?8 § ; The fields in this command are the following:
9N i DSTSB_SRC_DF _LENGTH = The Length of this command, i.e. the number of
:8} 0 ; bytes remaining in the command after this field.
4914 8 i DSTSB_SRC_DF_FLAGS - Bit flags. This field is reserved for future use.
&8}5 8 E At present this field Must Be Zero.
: 0 i

]

\

i

|

i

i

]

i

i

i

i

i

i

a E
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Librarian call. The Library file's creation date is not used. |

DSTSL_SRC_DF _RMS EOK = The End-of-File block number for this source
file. This lonauord quantity should be retrieved with »
SXABFHC extended attibute block from RMS via the SOPEN or
$SDISPLAY system scrvig « The End-of-File block number should
be taken from the XABSL_EBK field of the XAB.

This field should be zero for modules in source Llibraries.

DSTSW_SRC_DF_RMS_FFB = The first free byte of the End-of=File block
for !hi; source file. This word quant t’ should be retrieved
with a SXABFHC extended attribute block from RMS via the SOPEN
or SDISPLAY system service. The first free byte value should

be taken from the XABSW_FFB field of the XAB.

This field should be zero for modules in source Libraries.

DSTSB_SRC_DF_RMS_RFO = The file organization and record format of this
source fTle. This byte value should be retrieved with a
SXABFHM( extended attribute block from RMS via the SOPEN or
SDISPLAY system service. The file organization and record
format should be taken from the XABSB_RFO field of the XAB.

This field should be zero for modules in source Libraries.

DSTSB_SRC_DF _FILENAME = The full filename of the source file. This is
the Tully specified filename, iooplotc with device name and
version number, in which all wild cards and logical names have
been resolved. This string should be retrieved with a SNAM
block from RMS via the SOPEN or SSEARCH system service. The
desired string is the 'Resultant String'’' specified by the
NAMSL _RSA _RSS, and NAMSB_RSL fields of the block.
Here the file name is represented as a Counted ASCII string (a
one-byte character count followed by the name string).

DSTSB_SRC_DF_LIBMODNAME - The source Library module name (if applicable)
of the null string. If the source file is actually a module in
a source Library, the DST$B_SRC_DF_FILEN field gives the

ilename of the source Library and the DST$B_SRC_DF _L IBMODNAME

field gives the name of the source module within“that Library.
It the source file does not come from a source Library, this
field (DST$S8_SRC_DF_L IBMODNAME) contains the null (zero=-length)
string. This field is represented as a Counted ASCII string.
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byte
word

byte
long

f-te-tome gronon  vacca e
SET SCURCE FILE (DSTSK_SIC_SETF]LE)

This connand sets the c rrent source file to the file denoted by the
one=-word file ID given n the command. The set file is then the file
fron which furthor source Lines are taken when the corresponding list=
ing Llines are defined. This is tne format of the command:

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

: DBGSB_SRC_COMMAND (= DSTSK_SRC_SETFILE) :

.------------------.--.------..------------.--------------------.

' DSTSW_SRC_UNSWORD: The File ID of the desired source file !

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

The semantics of this command is:

SRC_FILE := file ID from command
SRCCREC := set to current source record for this
source file

SET SOURCE RECORD NUMBER LONG (DSTSK_SRC_SETREC_L)

This command sets the current source file record number to the longword
value specified in the command. Its format is:

.-- ------ -TeoeeoeeeeseseeeeSeeeeeeeeseeeeeeeSeeSeS .-.--..

' DBGSB_SRC_COMMAND (= DSTSK_SRC SETREC L) '

.---------------- —-----.----.---.-.------------------. .

: DSTSL_SRC UNSLONG The desired new source record nunbor :

.--------- - - - R L T T R R L 3

The semantics of this command is:
SRC_REC := longword value from command

i

srnecnos.ueo A st R
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SET SOURCE RECORD NUMBER WORD (DSTSK_SRC_SETREC_W)

This command set the current source file record number to the word
value specified in the command, It is thus ’ more compact form of
the DSTSK_SRC_SETREC_L command. Its format is:

==--...-.....--....-.-..-..----.-----’

DBGSB_SRC_COMMAND (= DST$K_SRC_SETREC_W) :

---.--..--..-.----.-.-----'----------’

—DSYSU_SIC_UNSUORD: The desired new source record number H

A bRl L R R L L L L L L L LT ’

byte
word

The semantics of this command is:
SRC_REC := word value from command

SET LINE NUMBER LONG (DSTS$K_SRC_SETLNUM_L)

This command set the current Listing Line number to a longword value
specified in the command. Its format is:

.--------------- -TeoeeeeseseeeseseeeseeeeeseseeeeeSeeTes ----’

byte ! DBGSB_SRC_COMMAND (= DSTS$K_SRC_SETLNUM_L) :

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

long ! DSTSL_SRC_UNSLONG: The desired Listing Line number '

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

The semantics of this command is:
LINE_NUM := longword value in commmand




th-semion: 33:01:08

$25

: ; SET LINE NUMBER WORD (DSTSK_SRC_SETLNUM_W)

s i

3 L This gonnond sets the current listing ’inn number to a one-word value
. 3 3 specified in the command. Its forma

: i

: ve 5 byte i_ DBGSB_SRC_COMMAND (= DSTSK_SRC_SETLNUM_W) i
: | word : DSTSW_SRC_UNSWORD: The desired Listing Line number :
; - -- o D i I a4
: 07? ; The semantics of this command is:

§ 8;; g LINE_NUM := word value in command

;5074 i

: 07 0 :

: 8;9 : INCREMENT LINE NUMBER BYTE (DSTSK_SRC_INCRLNUM_B)

: 7 i

: 873 : This command increments the current listin? Line number by a one-byte
. §§? ; value specified in the command. Its forma :

s i

; 835 8 i L L L L T T T T T e Y
: . 8 5 byte i DBGSB_SRC_COMMAND (= DSTSK SRC INCRLNUH 8) i
; §§? g 2 byte ; DSTSB_SRC_UNSBYTE: The desired Listing lino nunbor incronent '
: 4 -----------------------------.----..------ ...... .-----.---.----.
: 088 !

: 089 '

; 83? 8 ; The semantics of this command is:

: 5092 0 i LINE_NUM := LINE_NUM ¢+ byte value in command

VAX= 1 Bl

$DUA

28

s=32 v4.0-742
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COUNT FORM=-FEEDS AS SOURCE RECORDS (DSTSK_SRC_FORMFEED)

This connand spciifios that DEBUG should count source rocords which
consists of nothing but a Forn-rocd choractor (CNTL=L) as bein
distinct, numbered source records ome Lan uagos. such rocords
are not considered to bc sourc’ inot. nstead they ’gordod as
control information. The compiler thcn doos not #8819 ne numbers
to them and DEBUG ignores them coao letel y--‘ are not displayod

ar tho source and they do not sontr to the source record
nun er n' of source files. Nouovor. i sho DSTSK_SRC_FORMFEED command
is specified in the Source File Correlation DST Record for a module,
then such records count as normal records; they can be displayed and
they are assigned source file record numbers.

1t used, this command must appear before any commands that actually
define source Lines. Making it the first command in the first
Source File Correlation Record for the module is a good choice.

.- ----..---.---..------.-----.-----0

byte ! DBGSB SRC COHHAND (8 DSTSK SRC FORHFEED) '

PR EEER RO ® S W™ D DD D DS D e e EEcomme e e sDo §

The semantics of this command is to set a mode flav which says to
count Form=fFeed records as normal records. The default behavior
is to ignore form=feed records.
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byte
word

byte
byte

E:z:::m‘ 30108 Va1l B

DEFINE N LINES WORD (DSTSK_SRC_DEFLINES_W)

This command defines the source file and source rocor? numbers for
a specified number of Listing Line numbers. The specified number is
given by a one=word count in the command. The command format is:

‘------------------------.-----...-... ..... MR eSO DEO@ MW DD SRS S

DBGSB_SRC_COMMAND (= DSTSK_SRC DEFLINES U)

+
' '
] L]
L 3 --------------- --- -oe 4
: :
+

DSTSH SRC_UNSWORD: The number of linos to dofinc

B e T R L L T T T ceoe coe - - o -

The semantics of this command is:
DO the nggg:r of times specified in the command:

DEF INE(LINE_NUM, SRC_FILE, SRC_REC);
LINE_NUM :="LINE _NUM"+ 1;
gzg,ﬂec := SRC_REC + 1;

DEFINE N LINES BYTE (DSTSK_SRC_DEFLINES_B)

This command defines the socurce file and source record number for
a specified number of Listing Line numbers. The specified number is
ivon by a ono-blto count in the command. This is thus a more compact
orm of the DSTSK_SRC_DEFLINES_W command. Its format is:

oo R i e e a L )

: 08638 SRC _COMMAND (= DSTSK_SRC_DEFLINES_B) '

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

H DSTSB_SRC_UNSBYTE: !he nu-bor of linos to define :

oemnccew = cocsssssscsscsssesssssaassas csscsscscscsscsssscscseeesssee *

The semantics of this command is:

DO the nuzgor of times specified in the command:

BEGIN

DEF INE (L INE_NUM sac I E SRC_REC);
LINE NUR :="LINE N

sac,lec 1= SRC ntc s 1

END?

i END OF SOURCE FILE CORRELATION DST RECORD DESCRIPTION.

s=32 V4.0-742
[DEBUG SRC]DS!IECRDS REQ;
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THE DEFINITION LINE NUMBER
DST RECORD

NOTE: THIS DST RECORD IS NOT SUPPORTED BY DEBUG v&4.0.

The Definition Line Number DST record spocifios the Listing Line number

at which a data symbol or other object is defi nod or declared. The

intent is to make use of this information in future DEBUG ionnands $0

that a ?sor can see the docloration source } ne for spec fied symbol.

The Definition Line Number DST record must immediately follow the data

??tdrocord of the data object whose Line of definition is being speci-
ed.

This is the format of the Definition Line Number DST record:

.- ..... Ak kR R R L L Y - - e W S S oW .

b,t. i----‘----.---0---D§I§-T!EE-:-igilgs-gsi-kgggl ................. i
byte | Unused (Must Be Zero) -
— “DSTSL_DEF uui'uui """"""""""" :

brccccnnscssccccscrnsscrcrrecrcecncecsceceenee coscccscssvcocccscaccsccccee

Define the fields of the Definition Line Number DST record. The unused byte
in the DST record is reserved for future use.

F IELD DS;:DEF LNUM_F IELDS =
DggSL DEF_LNUM_LINE = [ 3, L_ ] ! The definition Line number
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THE STATIC LINK DST RECORD

The Static Link DST record specifies the ''Static Link'' for a routine.
The Static Link is a gointor to the VAX call frame for the proper up-
scope invocation of the outer routine within which the present invoca-
tion of the present routine is nestt?. The Static Link is thus used
when DEBUG does up=-level addressing in response to user commands. A
Static Link DST Record is always associated with the inner-most routine
within whose Routine-Begin and Routine-End records it is nested. The
Static Link DST Record 1s optional==it need not be ¥scd ?y Languages
or for routines which do not keep track of static Links in their run=
time environments. In fact, the Static Link DST record only makes a
difference for recursive routines that pass routines as parameters, a
fairly obscure situation.

This is the format of the Static Link DST record:

o= - - P LT T R +

byte i DSTSB_LENGTH i
byte i DSTSB_TYPE (=DSTSK_STATLINK)
var DSTSA_SL_VALSPEC

A DST vValue Specification Giving the Value of the
Static Link, i.e. the FP Value of the Routine invocation
Statically Up=Scope from this Scope

P crhn s rrrr s cr -

Define the fields of the Static Link DST record.
1ELD DS;E;!AILINK_FIELDS =

DSTSA_SL_VALSPEC =[2,A ] ! Location of Value Spec giving
1ES : the up-scope FP value

|
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
f
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THE PROLOG DST RECORD

The Prolog DST record tells DEBUG where to put routine breakpoints.
It is used for routines that have prolog code that must be executed
before data objects can be freely examined or otherwise accessed
from DEBUG. Such prolog code typically sets up stack locations and
descriptors for formal parameters or other data objects. By putting
routine breakpoints on the first instruction after the prolo? code
as specified in the Prolog DST record, DEBUG ensures that al Llocal
storage and formal parameters are accessible to the user.

Prolog DST records are optional. If omitted for some routine, DEBUG
simply uses the routine start address for routine breakpoints or
tracepoints requested b{ the user. If specified, the Prolo? DST
record is counted as belonging with the nearest Routine Begin or Entry
Point DST record before it, not counting nested routines. Placing

the Prolog DST record immediately after the Routine Begin or Entry
Point DST record with which it is associated is good practice.

This is the format of the Prolog DST record:

boreconcnccnes o L T X R R R cececccacew com=$

byte ! DSTSB_LENGTH (=5) :

.-- ..... Ak X X X J S ee e eOeeeeeeeeeeeeoeoeeee-eoeEaeEeEaEaEeees - E oSS e ’

byte ! DST$B_TYPE (= DST$K_PROLOG) :

B e R T T A ccccecssew Teoseesseme s o +

DSTSL_PROLOG_BKPT_ADDR :

D R e e i I R I cscsscscesssscssassse ccecscsseses 4

long

Define the fields of the Prolog DST record.
IELD DS}%?ROLOG_FIELDS =
QE;SL,PRDLOG_BKPT_ADDR =[2.1L

i

8
v

] ! The routine breakpoint address

Li
A2
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THE VERSION NUMBER DST RECORD

The Version Number DST record gives the version number of the compiler
that compiled the current module. The Version Number DST Record must
be nested with in the Module Bo in and Module End DST Records for the
module in question. DEBU? ?noros this record except in special cases
when it is necessary to distinguish between old and new versions of the
compiler that generated a givon object module.

This is the format of the Version Number DST record:

R DSTIRLENGTH (o B :
W peser DST38.T9PE (= DSTRK_VERSION) :
opte { T s ion o
e dtacn osTia vERSIONINR 1

Define the fields of the Version Number DST record.

F IELD DSTSVERSION FIELDS =

DSTSB VERSION_MAJOR
?ST‘B VERSION_MINOR

! The major version number
! The minor version number

nn

~re

wn

-

@ @
]

e
-
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THE COBOL GLOBAL ATTRIBUTE
DST RECORD

The COBOL Global Attribute DST record indicates that the symbol whose
DST record innediattl‘ follows has the COBOL ‘‘global’’ attribute. This
attribute specifies that the symbol is visible in nested COBOL scopes
(routines) within the scope (routine) in which the s;nbol is declared.
Without this attribute, a symbol is only visible in its scogg of decla-
ration but not within any nested scopes. In this regard, COBOL differs
from most other languages. DEBUG thus needs to know this attribute in
order to implement the COBOL scope rules correctly.

The COBOL Global Attribute DST record is only generated by the COBOL
compiler, If it precedes the DST record for some symbol, that symbol
is deemed to have the COBOL global attribute; if it omitted, the sym-
bol is deemed not to have the global attribute. DEBUG ignores this
attribute for all other lLanguages.

This is the format of the COBOL Global Attribute DST record:

B e e e L Y LT R Y P T T R +

byte | DSTSB_LENGTH (= 1) :

oscmcssrssscarcrcrsssessecesaene D R e I e s > 4+

byte | DSTSB_TYPE (= DST$K_COBOLGBL) '

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

.

Pl #s 1
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byte
byte
byte

var

word

var

1§-ses-1ame 33:01:08

THE OVERLOADED SYMBOL DST RECOR

NOTE: THIS DST RECORD IS NOT SUPPORTED BY DEBUG v&4.0.
The Overloaded Symbol DST record is used to indicate that a give

vAX=11 BLi
V835 5800A2

n

symbol name is overloaded. The record indicates which other symbols
in the DST are possible resolutions to the overloading. It is used

“""by the ADA compiler.

n ADA, it is possible to have more than one routine of thz same name
9

n the same scope. If the routine name is R, DEBUG disambiguate
individual instsncos gf the overloaded routine name with the inv
names R__1, R_ R_.3, and so on. DEBUG requires the ADA compi
generateé normal 0ST"Fecords for these routines, using the invent

s the
ented
ler to
ed

names. DEBUG also requires the ADA compiler to generate the Overloaded

Symbol DST record with the original overloaded name 'R’ in order
inform DEBUG of the overloading.

to

After the length and type fields, this record contains a Counted ASCII
string with the name of the overloaded symbol. Following the Counted
ASCII string, there is a word field containing a count of the number

of overloaded instances of the name in this scope. Next there

is a

vector of pointers, one for each instoncot pointing to the DST records

for the instances of the overloaded symbo These DST pointers
of byte offsets relative to the start of the whole DST.

This is the format of the Overloaded Symbol DST record:

.-- ---------- L K X R B X X X B X X X X X 3 OO OOO®®®See S e DS D W W o S

: DSTS$B_LENGTH

0-----------.----. -TeeeeeeseeeeeeeeeeEeeeSSeS LA R K X B X L X X X X ¥ X X X & X X J

The Overloaded Symbol Name in ASCII
(The name's length is given by DST$B_OL _NAME)

DSTSW_OL_COUNT
i et LS SR MO - L o
A Vector of Longword Pointers to the DST Records
of the Symbols with Invented Names that (onstitute

the Instances of this Overloading

@ ceccccsccscscaccne oo P cececnncanen

consist

=32 v4.0
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!
'
; Define the fields of the Overloaded Symbol DST record.

FIELD DS;E?VERLOAD_FIELDS =

DSTSB_OLNAME =[ 2, B_ 1], ! Count byte of the ovorloado? symbol
: name Counted ASCII str ng
DSTSA_OL_TRAILER= [ 3, A_ ) E The trailer fields start at this

location + .DST$B_OL _NAME
TES:

! Define the fields of the Overloaded Symbol DST record trailer portion. Also
; define the corresponding declaration macro.

fFIELD os;g?veaLvo,taLn_fstos B

DSTSW_OL_COUNT = E 0, w_ i. ! Number of instances in this scope
DSTSA_OL_VECTOR = [ 2, A_ ! Vector of DST pointers to instances
Tes : of overloaded symbol

MACRO
DSTSOVERLOAD_TRLR = BLOCK[,BYTE] FIELD(DSTSOVERLOAD_TRLR_FIELDS) %;

This is a short BLISS example of how the trailer fields are accessed:

LOCAL
DSTPTR: REF DSTSRECORD,
OVERLOAD_COUNT
OVERLOAD "TRAILER:

REF BSTSOVERLOAD_TRLR,
OVERLOAD VECTOR:
REF VECTORL,LONG);

Pointer to DST record
The number of overloadings
Pointer to DST record trailer

Vector of DST-record pointers to the
instances of this overloading

; Here we assume that DSTPTR points to the Overloaded Symbol DST record.

OVERLOAD_TRAILER = DSTPTRCDSTSA OL_TRALER) ¢ ,DSTPTRLDSTSB_OL_NAME);
OVERLOAD-COUNT = ,OVERLOAD_TRAICER[DST$SB_OL_COUNT);
OVERLOAD_VECTOR = OVERLOAD - TRAILERCDSTSAOL VECTOR);

P el L L T T L
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CONTINUATION DST RECORDS

When the text of a Debug Symbol Table rocor? is Longer than 255 bytes,
it is no Longer possible to hold that text in a single g T record since
the DSTSB_LENGTH field cannot hold a valu’ Larger than

case it is necessary to generate the original DST record followed by

as aan¥ Sont nuation DST records as nocossar‘ 80 hold the fui; text.

The or ! nal DST record then holds at Least 100 and at most 255 bytes of
text, ach Continuation DST record consists of the standard two-byte
header followed by the continued text of the original DST record.

This is the format of the Continuation DST record:

5. In this

oo ------.

DST$B_LENGTH :

- -—-------------------.-..-----.-.

DSTSB_TYPE (= DSTSK_CONTIN)

+
s
i
+
'
f
+
'
.
.
[
'
'
¢
.
0
'
.
'
+

DEBUG reconstitutes a continued DST record by concatenatin? the text

of the first DST record with the text portions of its Continuation DST
records. In effect, the first two bytes of each Continuation DST record
are stripped out. Any further interpretation of the DST text is then
done on the concatenated copy.

Certain kinds of DST records are not allowed to be continued with Con-
tinuation DST records. These records are Module Boain Routine Begin,
Block Begin, Label, Label-or-Literal, Entry Point, SEfT. Line Number
PC-Correlation, and Source File Correlation DST records. In addition,
DST records with fixed sizes, such as Module End and Routine End DST
records, are not allowed to be continued. Line Number PC-Correlation
and Source File Correlation DST records cannot be continued with Con-
tinuation DST records, but one can have multiple such records in one
module; they can thus be continued, but through a different mechanism,
The records that really need to be continued, such as Standard Data
DST records and their variants (Descriptor format and Trailing Value
Specification Format records), Separate T{fo Specification DST records,
and Type Specification DST records, can all be continued using the
Continuation DST record mechanism.

Define the fields of the Continuation DST record.
JIELD DSTSCONTIN_FIELDS =

=32 v4.0-742
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0BSOLETE DST RECORDS

There are several obsolete DST records. These are records that were
at one time generated b{ compilers, but are no lLonger used by any cur-
rent version of any Digital compiler. Some of these records were not
?roperly thought out and were abandoned when it was realized that their
ntended uses could not be implemented. Others were at one time used
and useful, but were generated by now-obsolete compilers. Such records
are not generated by current compiler versions, and the capabilities
:::zrsgovidod are now provided by more general mechanisms in other DST

None of the obsolete DST records should be ?oncratod by any future
compilers, and their use will not necessarily be supported by DEBUG.

THE GLOBAL=1S=NEXT DST RECORD

The Global=is=Next DST record is now obsolete. It consisted of just the
DSTSB_LENGTH byte and the DSTSB_TYPE byte. DSTSK_GLOBNXT was the type
code. The purpose of this record was never properly thought out and

no support for it was ever implemented. It should not be generated by
any future compilers or compiler versions.

THE EXTERNAL=IS-NEXT DST RECORD

The External-is-Next DST record is now obsolete. It consisted of just
the DSTSB_LENGTH byte and the DSTSB_TYPE byte. DSTSK_EXTRNXT was the
type code. The purpose of this record was never properly thought out
and no support for it was ever implemented. It should not be generated
by any future compilers or compiler versions.

THE THREADED=-CODE PC-CORRELATION DST RECORD

This DST record is identical in format to the Line Number PC=Correlation
DST record except that the record typz code is DSTSK_LINE_NUM_REL_R11,
It was used ?{ an obsolete COBOL compiler according o Legend (the memo-
ries are a ? hll‘ by now)., The idea was that the threaded code gene-
rated by this ‘oap ler consisted of a vector of Longwords where each
longword contained the address ?f ’ run-time support routine to call.
Register R11 pointed to the beginning of this vector. The code aonc-
rated for a source line thus consisted of some number of Longwords

with addresses to call (or perhaps jump to--the exact d t, ls are lost
in the mists of time). The Line number PC-correlation information
passo? to DEB?? c?nsistod of Line numbers correlated with byte-offsets
relative to R11 (i.e., to the start o zho threaded code). ?rookpoints
were placed on a specified Line by Look ng up the corresponding offset




QREREN2ETEIRRREI2S

2883

O O O VYW WAV
pury

3323

oo
o0
o

(=l=lelolalelolalalelelelalelelatlalolelelelolelelalalelelalelelelelelelalalateta e Ta Ta T )

AR TR PR PR R T P T L A L T TR T T T T T T R L T T R TR TR A LA TR TR T T T T T Y TR T I
A G GG SRS R RS e . -

WVVAAVAA VAWM A VAWM AR WA WA A AWV IV AIVIWVA

oooorOrOr O ONOFOMONONONON

PONININ =P i ad i e e
WN = OOV NOWVIS NN =O

n
12-50 -1984 23:01: VAX=11 Bliss=32 v&.0-742 P 28
18230021080 S: 308 VaNsLRooAdai rodetc: Snc asRechps. rea T (JES
relative to R11 and then gtoring an address within DEBUG into that '
location. When the location was reached, DEBUG was entered. DEBUG
could then convert the 'PC'G i.e. the threaded-code location, back to
]

a Line number to onnounio t broakpoin}. It is not clear how, or even
whether, tracing, stepping, and watchpoints were implemented.

The Threaded-Code P(-Correlation DST record is no longer supported by
DEBUG and should not be generated by any current or future compilers.

THE COBOL HACK DST RECORD

The COBOL Hack DST record was at one time used to support formal argu-
ments to COBOL procedures. It has now been superceded by the more
general Value Specification mechanism, and is thus obsolete. It is

no longor generated by the COBOL com {ler, and it should not be gene-
rated by any current or future compilers. Future versions of DEBUG
may not support fit.

The fields of this record consist of the fields of the Standard Data
DST record followed by a type field that specifies the data type and
then a sequence of commands for the DEBUG stack machine. (See the sec~-
tion on Value Specifications for details on the DEBUG stack machine.)
The result of 1ntorprcting the stack machine routine is the address of
the object described by this record. The DSTSB_VFLAGS and DSTSL_VALUE
fields are zero unless the object has a descriptor. In this Latfer
case they specify the location of the descriptor. The result of the
stack machine routine is placed in the DSCSA_POINTER field of the
descriptor before it is used. In addition, Tf it is an array descrip-
tor, the DSCSA_AD field is added to the result of the stack machine
routine and the result is placed in the DSCSA_AO field before the
descriptor is used.

The type field following the name field contains the VAX Standard Type
Code of the object bein? described here. If the obzect also has a
descriptor, its DSCSB_DTYPE field must agree with this code.

The stack machine commands used in this context are those described
in the section entitled ‘'The DEBUG Stack Machine'' in the chapter on
DST value Specifications,

This is the format of the COBOL Hack DST record:
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Define the fields of the Cobol Hack DST record. Also define the declaration
macro for the trailer fields.

IELD DS;:COB HACK_FIELDS =
DSTSA_COBHACK_TRLR
TES;

! byte ! it DSTSB_LENGTH i
g byte } ~ DST$B_TYPE (=DST$K_COB_WACK) :
-4 - ------------- - - .- B .
! byte ! = i, DSTSB_VFLAGS 3 i
g long i DSTSL_VALUE :
g byte ; K2 DSTSB uAne :
i var ! :
; 5 The Name of the Data Symbol in ASCII 5
g § (The name's Llength is given by DSTSB_NAME) §
g ;
! byte i DST$B_CH_TYPE i
{ovar DSTSA_CH_STKRTN_ADDR :
g E Instruction Sequence for the DEBUG Stack Machine E
i §
(]
i
i
i
i
i
F

(8, A ] ! Location of trailer fields

FIELD DS;:CH TRLR_FIELDS =

DSTSB_CH_TYPE = [ 0, 8_ ]. ! VAX standard data t{
gg;tl CH_STKRTN_ADDR =01, A_ ! Start of stack routine code

MACRO
DSTSCH_TRLR = BLOCK[,BYTE] FIELD(DSTSCH_TRLR_FIELDS) X;
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VALUE SPECIFICATION DST RECORDS

The Vasuo Specification DST record contains nothing but a DST Value
Specification. However, ghcre appears to be no use for this record
since all DST Value Specifications that are actually us’d appear in
ther DST records. This record was probably designed with

n mind, but was then abandoned when better ways of addressing the
origina[ need were devised. DEBUG ignores this DST record, and it
is believed that no compilers actually generate it. This ST record
should not be generated by any future compilers.

This is the format of the Value Specification DST record:

ome use

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

S G G S G SRR R RS e ey - -

byte i DSTSE.LENGTM i
g byte ! DSTSB_TYPE (= DSTSK_VALSPEC) :
i var H '
; E A DST value Specification 5
] s
E ’ ....... L X XK B R X X X X X X X X X X X X ¥ 3 ---.-----..-.--..---‘..‘-.-.-‘-‘-.-‘-.0
]
i
i
z Define the fields of the Value Specification DST record.
F

IELD DSTg¥ALSPEC_FlELDS =

S
DSTSA_VS_VALSPEC_ADDR = [ 2, A_ ] Ve anare Sacattan F Hhe
TES : Value Specification

e e e . 5 e D P i e, S . SB——— S S e . i e . e . 1 e e . S e e . e 1
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File
$2558DUA28: [(DEBUG.OBJISTRUCDEF.L32;1

"
1?-509-1984 23:01:08

essssccs SyRbols =ccceccee Pages
Total Loaded Percent Mapped
32 5 15 7

COMMAND QUALIFIERS

BLISS/LIBRARY=LIBS:DSTRECRDS.L32/LIST=LISS:DSTRECRDS.LIS SRCS:DSTRECRDS.REQ

Run Time: 00:31.6
Elapsed Time: 00:53.0
Lines/CPU Min: 10915
Lexemes/CPU-Min: 7756

Memory Used: 83 pages

Library Precompilation Complete

VAX=11 Bliss=32 v4.0-742

Processing
Time

00:00.1
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