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EXECUTIVE

e is part of the System image. It is entered directly
DEBUG' transfer address, even when the real DEBUG
be invoked, since it is this ‘bootstrap' which
whether to
1) sinplx start up the user image diroctl;
2) map the bulk of DEBUG into the users' ) space
and transfers control to DEBUG,
3) catch an SS$_DEBUG signal and arrange to have
a mapped DEBOUGger attached to a running process,

&) catch an‘ other si?nll. report it, and try to
invoke the mapped image which prints a ‘traceback' or
symbolic dump of where the program was when it faulted.
user mode, non-AST Level in the System address space.

Carol Peters, Creation date: 21 July 1977

TMK0001 Todd M, Kat2 04-Apr-1984
ncrozzo the maximum size of a LIBSDEBUG/LIBSTRACE translation
rom to LNMSC_NAMLENGTH.
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v04-333 DECLARATIONS s -SEP-1836 85:;‘:48 SYS.SRCISY H STAogAR:l (3)

—————————————

22 .SBTTL DECLARATIONS
S : ‘

§9 : Include files: %
68 . SCLIDEF ; Command interpreter flags ;
9 $FABDEF : file access block definitions !
0 SIACDEF ; Image activation control flags I
4 $SINDDEF ; image header definitions i
7§ SLNMDEF ; logical name system service definitions I
7 SNAMDEF : name block definitions
76 $SPHDDEF s process header block definitions {
75 $SECDEF ; process/global section definitions u

08 7? $SSDEF ; system service status definitions |

80§ ; $STSDEF ; status code definitions ;

88 75 SIMGACTDEF ; Image activator argument definitions

008 §1 : Macros:

000 i $

000 :

888 g ; Equated symbols:

00000001 0000 6" IMGHDRBLKCNT=1 : Number of image header blocks on

888 0; ; the front of tne DEBUG/TRACE images

888 §g : Offsets into the vector at the front of the DEBUG and TRACE images

oog 91 ° SOFFSET 0,POSITIVE,<

00 9; DEBUG_WRT_PAGES, =

000 9 DEBUG_WRTENDFG,~

080 94 DEBUG “START_ADR -

000 95

000 DEBUG_WRT_PAGES:

04 DEBUG_WRTTENDPG:

DEBUG_START_ADR:

3.
" 3
gg ; Offsets from R6 used by the mapin logic
100 SOFFSET O,POSITIVE, <~
101 <<1ncact£ NAaes+1>-~>> ; Argument Llist for sxncAct call
1 g <(HGAC! INADR, 8 ; Input address range to map image at
1 <IMGACT RE! ADR, 8) - : Ret adr range where image uas mapped |
1 <NAMDS( 8> : Descriptor Tor untranslated file name ;
105 <DFLTNAHDSC 8>, Dcscriptor for default file str!nq |
1 g <TRNNAMDSC ‘> Doscriptor for translated file spec
1 <TRNNAHE§T§!N€ LNMSC NAHLENGTH) ; Buffer for translated file spec l
1 s <HDRBUF ,512>,~ : Image header buffer for SIMGACT r
}10 <SCRA!CHS 12€,0>, ; size of area address off of FP .
IMGACT_INADR: l
IMGACT_RETADR: ,
NAMDSC:
DFL TNAMDSC :
TRNNAMDSC :
TRNNAMESTRING:
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48 HDRB?F:
L SCRATCHSIZE:

: An 'arg' vector is passed to TRAC$ using the following -
: locations thru SECT_BOUNDS. FAULT_PC must remain the first |
: of these locations Twe use it to address the vector), and :
: the order of these variables must not change. |
: The storage for this vector and any additional own data is allocated ;
;: off the end of the call frame generated by the call to BOOT_START. |
: The FP needed to address this own data is found at exception time
: 85 the "‘establisher frame'' in the "‘mechanism array.’

SOFFSET 0,POSITIVE, <~
:lULT-PC.-

AULTCFP, =
<PROG-START,0>,=
FIRSTTFP,=
SIGNAC_ARRAY,=
<SECT_BOUNDS,8>,~

; end of TRACE's 'arg' vector.
: beginning of TRACE"s additional own data

Pass the PC on to TRACE.EXE

Pass to TRACE the FP when the fault occurr
Program start address

What FP was when user image was invoked in
Address of signal array.

Beginning of TRACE's symbol table,

: Additional own storage variables are to be 3dded here

SAVED _AP,~- ; Saved AP that image was invoked with
MAP_SEC_XADDR,= ; Where to JMP to invoke TRACE, 0 if not map
;TRICE-(!!_511.0>.- ; Size of own storage reserved at end of fra

B e A e T DU U Y D i P
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Functional description:
This 9b %

CallinaAse uence:

Input ztxgyettrs:

Implicit inputs:

Output parameters:
Rb

Implicit outputs:

Completion codes:

Side effects:

stem Service g
/TRACEBACK/IMAGE ACTIV 5-SEP-1

'§5EP-100L B8i82i00 KNSRIV AR P

.SBTTL DEBUG_BOOT = DEBUG/TRACEBACK/IMAGE ACTIVATOR

cotstrap' invokes one of DEBUG, TRACEback, or the
users' image, depending on flags passed on by/from LINK
and CLI. In all cases, we set up the argument list, etc,
in such a way that the 1nago being invoked does not know
that DBGBOOT was there. IT DEBUG or TRACE is selected,
this routine finds out where the user program's PO space ends.
It then maps the DEBUG/TRACE global section into the space following
the user's PO space, marks the DEBUG/TRACE impure storage area
as "'copy on reference'', and transfers control to the initialization
code in the DEBUG/TRACE global section.

LL #6, EXESIMGSTA

transfer vector address

8(AP)} = address of CLI parse information (not used)
12(AP) = address of image header information

16(AP) = address of inage file information

OCAP) = LINK status bits

4(AP) = CLI status bits

We may use one of two image files, DEBUG.EXE or TRACE.EXE, both
located in the logical device SYSSLIBRARY.

- system status code.
= SSS_RESIGNAL if error code from SCRMPSC or SMGBLSC
or anything else in this driver module fails
= SS$_NORMAL or other DBGS_... returns from the rest
of DEBUG in the other caSe.

The stack frame created when this BOOT is called (by CLI)
remains around to contain the frame handler we need to
catchdprograas which fault when there is no DEBUG

around.

$_NORMAL - successfully mapped in D:BUG/TRACE
SSS_RESIGNAL = unable to map in DEBUG/TRACE

Lets user run DEBUG, his image directly, or TRACEback.

+PSECT YFSSSYSIMGSTA B“TE,EXE
LIST MEB

SY
V0
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Start the Program or DEBUG
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.SBTTL
+ENTRY
ASSUME

CLI_OVERRIDE:
BBS

as given.

BE_SILENT:

MOVAL
ADDL

CALLG
RET

I 3

Start the Program or DEBUG

EXESIMGSTA,O

0:47 VYAX/VMS Mac
4:48 ([SYS.SRCISY

o V04-00 Page
HGSTA.HAR;1

T?QCE CTX_SI1Z-4 EQ MAP SEC XADDR

#TRACE cvx sxz-4 SP
2?‘SAVE
4<n0)19nos START (SP)

L1 O

fo mapped section transfer address

: reserve traceback own storage
; Save AP that program is called with

; Address of transfer vector
: Save program start address and avoid

ee if command=Line override given

S‘JTHDEVF%NKDEBUG 20(AP),= ; No override = check for SLINK/DEBUG

DEBUG

S‘JCLISVP?BGTRU .24 (AP) -

DEBUG_M

B8*BOOT_HANDLER, (FP)
#4,4(AP)

(AP) ,@PROG_START (SP)

; Check for SRUN/DEBUG

DEBUG will not come up = either because ''SRUN program'' was given alous
SLINK program (i.e. no SLINK/DEBUG or SRUN/DEBUG), or because ''SRUN/ DGOUG"

Set up a frame handler to look

aftor invok(n tracoback if the
‘standalone’' Tmage faults

the user types “Y DEBUG to attach

DEBUG to an already-running image.

Adjust transfer vector to ignore
the fact that DEBUG is around

; and invoke the user program directly.

; referencing the iransf.r vector after purg
S‘JCLISVR?ngG L24(AP) = ; S L
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V04~ Excopg’on Hand cr,for TRACE -SEP-1834 8§:§4:4! ! YS.SRCISYSIMGSTA.MAR;1 ’ (5) VO
+SBTTL Exception Handler for TRACE
: Control is passed to DEBUG or TRACEBACK with a JMP instruction. The
; register save mask at BOOT_HANDLER thus serves as the register save
& ; mask for these procedures. Both DEBUG and TRACEBACK assume that all
; : registers have been saved.
s BOOT_HANDLER:
OFFC .WORD  “M<R2,R3,R&,.R5,R6,R7,R8,R9,R10,R11> ; save mask
SO 04 AC 7D 4? Mova 4(AP) RO : Pick up Do*nter to signal arg list.
4 : R1 = address of mechanism array
58 064 A1 20 (3 3 g 2§ SUBL3S  WTRACE_CTX_SIZ,4(R1),R8 ; Address of own storage
038 244 : The dcbuagor is started up if the oxcogtion name is SS$_DEBUG.
038 45 ; Traceback happens if error Level is WARNING, SEVERE, or ERROR.
038 49 : Otherwise we let DCL's frame handler decide
8 g 28 ; what to do with this exception.
0000046C BF 04 A0 DI §0 49 ° CMPL 4&(RO) ,#SS$_DEBUG ; 1f DEBUG exception,
1A 13 004 50 BEQL DO_DEBU : then start ug the debugger
52 60 03 20 EF 884 51 EXTZV  #STSSV_SEVERITY+32,#STS$S_SEVERITY, (RO) ,R2
4A Si ; Check for exact match to the
004A S : severity levels which cause TRACE
52 00 91 0064A 54 (MPB #STSSK_WARNING,R2
9 13 8060 55 BEQL D0_TRACE
52 2 N 04F 59 CMPB #STSSK_ERROR,R2
& 13 0052 5 BEQL DO_TRACE
52 & 91 0054 58 CMPB #STS$K_SEVERE,R2
1F 13 0057 59 BEQL DO_TRACE
50 0918 8F 32 8;2 g? =g¥lHL #5858 _RESIGNAL ,RO ; This signal is not for us.
SF 62 ;
§§; 22 ; Start up the debugger as a result of a DEBUG exception.
05F 265 DO_DEBUG:
52 SC DO 05F 6? MOVL AP,R2 ; save condition handler AP
SC 18 A8 D 862 6 MOVL SAVED _AP(R8) ,AP ; AP when image was first invoked
06 AC S2 DO 66 68 MOVL R2,4(KP) ; replace start vector address with
06A $9 : condition handler AP
00 18 AC 10 E2 006A 0 BBSS lCLliv_DBGEXCP.Za(AP).103 ; DEBUG exception triggorrod
06F 4 ; the starting of the debugger
o8 473 10
82: ;g : Map the debugger in and transfer control to it
8bf 79 DEBUG_MAPIN:
ST C4'AF 9 9! 7 MOVAB B“DEBUGNAME ,R7 ; Address of debugger name string
0080 3§ 3 78 BSBW  MAPIN ; Map it in
61 1 ; 7o JHP (R1) : and transfer control to it
; 1 ; Start up TRACE
; bO_TRACE:
7 S : If status is SEVERE, check to see if image dump was requested.
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V04-000 Exception Mandler for TRACE *° '§25ERo10RL B8:82i0 MVSVRNVEMES A P Vo

4 H
04 2 "N g 9 CMPB R2,#STSSK_SEVERE
8 }2 8 BNEQ b)
7 D Mova R -
00002 OO'SF 16 ? JSB EXESIM GDHP _MERGE : Tako dump if it was requested
E 70 Mova (SP)+ ; We will ignore errors
95 : Build a vector of args to TRACEback and pass on a pointer to this vector
3 32 : In the same way as DEBUG usually gets a pointer to the transfer vector.

OC A8 50 DO 8 9 99 §s: MOVL RO,SIGNAL _ARRAY (R8) : Put signal ar? ptr into traceback vector.
08 Ag 84 Al D 9 MOVL 4(R1),FIRST FP(R8) : Put first FP into traceback vector.
04 A C AD g 98 MOVL  12(FPJ,FAULT_FP(R8) : FP at time of the exception

5C _ 60 A 9 99 MOVZIBL (RO),AP ; Signal argument count
68 704C D 09A 00 MOVL -(ROJ CAP) FAULT PC(R8) ; Put the fault PC in the vector

5C 18 Ag D 095 01 MOVL s:weo P (R8) : AP when image was first invoked

04 AC S D0 O00A Oi MOVL R8,4 (KP : Pass addross of traceback vector

0A6 0 : glacc of the transfer vector

51 1C AB DO 00Aé 04 MOVL MAP_SEC_XADDR(RS8) ,R1 : ls RACE alroady mapped in?

00 12 O00AA 05 BNEQ 108~ : Branch if it is
10 AB 7C O00AC 06 CLRQ SECT_BOUNDS(RS8) : Init section bounds for TRACE
S7 BB'AF  9E OQO0AF 07 MOVAB  B*TRACENAME ,R7 ; Mapping in TRACE
41 10 0083 08 BSB8 MAPIN : Go map the image in
1C AB 51 D0 00BS 09 MOVL R1,MAP_SEC_XADDR(RS) : Save its transfer addres
61 1 0089 10 108: JMP (r1) ;s and transfer control to TRACE/DEBUG
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v04-000 Map in and Start DEBUG or TRACE 11901 vl THY Sl G A RS St L &
gg }i : .SBTTL Map in and Start DEBUG or TRACE
gg }g § DEBUG and TRACE name strings
BB 316 TRACENAME:
45 43 41 52 54 24 42 49 4C 8%2 }9 JASCII /LIBSTRACE/ 3 Logicaldn:?t to transl?go ;ngo f}ég
00000009 §E2 1§ LNAMESI2=.=TRACENAME (ot e et o e
0C4 1 DEBUGNAME :
47 55 42 45 44 24 42 49 4C OES § ASCII /LIBSDEBUG/ 3 Logicaldng?t to tronslgse ;n;o f}é;
§§€g ¢ ASSUME LNAMESIZ EQ .-DEBUGNAME & oc 2n¢ Tite name prefixed by L
49 4C 24 53 59 53 000000D5'010€0000° §8Eg 9 DEFAULTNA:&E%B /SYSSLIBRARY: .EXE/ RMS defaul i f $IM T
$5 28 29 2¢ 3099003 01%6990 0008 . : " \ PYNUSE S e oy, Sa
00ES §§9 FACNAMDES : ; str dsc for facilit
42 47 55 42 45 44 0000DOED'Q10E0000" 003 350 "ASCID /DEBUGBOOT/ POY UE TN TRETRYNG NN YOF Sy Sap
S4 4LF 4F 08;6 -
§8;g ;gg E Map DEBUG or TRACE in as a shared GLOBAL section or as a process section.
00F6 334 : CALLING SEQUENCE:
00F 6 39 3
00F6 36 : BSBW MAPIN
00F 6 §7 :
00F6 8 : INPUTS:
00F6 39 .
88:2 2? 3 R7 = Address of name string for DEBUG or TRACE
00F 6 4§ : OUTPUTS:
00F6 43 ;
00F6 44 ; RO = SSS_NORMAL or SS$_RESIGNAL
00F6 4S5 ; R1 = _Transfer address for entering the desired program
08;2 29 s R2.R3,R4&,R5,R6 SCRATCH
88;2 23 : 1t any error occurs, this routine exits via RET with status in RO
gore S0 MAPIN
SE FCBS CE DE 80F6 31 MOVAL  =SCRATCHSIZE(SP),SP ; reserve scratch storage on the stack
56 SE DO O0O0FB Sg MOVL SP,Ré : R6 = base of scratch area
6E O034B BF 00 6 00 28 OFE g MOVCS  #0,(SP) ,#0 . #SCRATCHSIZE,(SP) ; zero the scratch stora?o
50 00000000°'GF D }OD Sg - MOVL G‘fTLSGL_PHD.RO ; address of process header window
}83 gg : Initialize the argument List for $IMGACT merge request system service call.
00 180 58 MOVL #IMGACTS_NARGS, (R6) ; Set argument count for SIMGACT call
064 A6 34 A6 9E 112 59 MOVAB  NAMDSC(RB),IMGACTS NAME(R6) : Set adr of input file name desc
08 A6 BS AF 95 1 60 MOVAB  DEFAULTNAMDSC,IMGACTS_DFLNAM(RS) : Set adr of default name str
10 A6 30 g 1A 61 MOVL #<IACSM MERGE ' IACSM EXPRE2>.IHGACtS IMGCTL(R6) ; Set ctl flags
0OC A6 014B (6 E 115 6§ MOVAB  HDRBUF (R6), IMGACTS HDRBUF (R6) : Set adr of image header buffer
& A6 26 A6 9 0N 6 MOVAB  IMGACT_INADR(R6) , IMGACTS INADR(R6) : Set adr of input va range
18 Aé gc A6 9E 0129 364 MOVAB  IMGACT REIADR(Rgs,lHGACt!_RETADR(R65 ; Set adr of return range
C A6 & M g 25 CLRL IHGASTS IDENT (R6) * "No match ident sgacitiod
24 A6 0200 BF c N 6 MOVZWL #*x200,TMGACT_INADR(R6) ; Set a blueprint address range for




SYSIMGSTA = Image Startup System Seryice 16-SEP=-1984 02:20:47 VAX/VMS Mazro V04-00 Page 10
v04-083 Map 13 and Sta?t ‘EBUG or TRACE g-SEP-19s£ 8§: 4:48 [SYS.SRCISYSIMGSTA.MAR;1 ’ (6)
28 A6  3SFFFFFFF BF 80 1;7 67 HOV% #13830=1,IMGACT_INADR+4(R6) ; napging to first free va space
& A6 A 0Q13F 63 MOVZBL leAHESf .NAMDSC (R6) ; Init size of name to translate
8 Ab 80 16; 9 MOVL R7 ,NAMDSC+4 (R6) : Init adr of nam to translate |
&6 A6 FF BF A 014 0 MOVZBL #LNMSC NAMLENGTH, TRNNAMDSC(R6) : Set size of translated name buffer |
48 A6 4L A6 9E }4* ;1 MOVAB  TRNNAMESTRING(R6S, TRNNAMDSC+4(R&) ; Set adr of tran name buffer
131 7§ : Now ?o a logical name translation of LIBSDEBUG/LIBSTRACE to get the file
151 76 ; specification to pass to $IMGACT. If there is no translation, then strip
} } ;S ; the LIBS off the name and pass that.
151 7? : $TRNLOG_S - : Translate to get file spec
1;1 78 LOGNAM=NAMDSC (R6) , = : Name string to be translated
151 %7 RSLLEN=TRNNAMDSC (R6) ,= : Resultant size of translated string
151 80 RSLBUF=TRNNAMDSC (R6) : Adr of translated string buffer desc
00 oD 151 PUSHL #
00 o0 0N g PUSHL #
00 D 1 PUSHL #
&4 Ab F 157 PUSHAQ TRNNAMDSC(R6)
&6 AG F 15A PUSHAW TRNNAMDSC(R6)
34 A6 F 0150 PUSHAQ NAMDSC(R6)
00000000°'GF 06 FB 0169 CALLS #6,G*SYSSTRNLOG
50 01 ©p1 016 81 CMPL #5S$_NORMAL ,RO ; Successful translation?
07 12 016A 85 BNEQ 40% : Branch if not successful
34 A6 44 A6 T 1?( 8 Mova TRNNAMDSC (R6) ,NAMDSC(R6) ; Pass translated string to SIMGACT
oOF 11 01N 84 BRB 60% ;: Go call image activator
50 0629 8F B1 017 85 40%: CMPW #SS$_NOTRAN,RO : Was there no logical translation?
B 1 17 6 BNEQ ERROR RET : No, there was an error, ret w/status
& A6 4 17A 7 SUBL #4 NARDSC (R6) ; Strip the LIBS off the file name that
8A6 04 17 88 ADDL #4 NAMDSC+4 (R6) ; is passed to the image activator
18 89 608: $IMGACT_G (R6) : Let image activator map in the image
00000000°GF 66 FA 01 CALLG  (R6),GSYSSIMGACT
1950 €9 O 90 BLBC RO,ERROR_RET : Branch on error to return w/ status
018C 91 $SIMGFIX_S ; Do address relocation fixups
00000000 GF go fg 013§ CALLS #0,G*SYSSIMGFIX
OF 50 £ 8}96 gg BLBC RO.ERROR_RéT ; Branch on error to return w/ status
196 9 ;+
196 95 . A vector in the DEBUG global section contains the start of impure
196 96 . stora?e. the end of impure storage, and the transfer address of DEBUG
196 97 : itself. This vector is in PSECT DBGSABS ZERO, and is always the first
196 98 ; thing in DEBUG.EXE. Since DEBUG.EXE is LTnked with a base of zero, the
0}32 ‘98 ; vector is the first thing in the global section.
196 401 :
192 M g ; The third address in the vector is DEBUG's transfer address.
196 4035 ; Add the DEBUG transfer address to the base address of the
}82 : g s first mapped page and jump to it.
196 4 9 TRANS_CONTROL :
1 CA6 D 196 & MOVL IMGACT _RETADR(R6) ,R1 : Get mapped address of section
51 1 BAl 194 & 3 ADDL3  DEBUG_START ADR(RY),R1.R1 ; compute DEBUG start address
SE 034B (6 19F & MOVAL SCRATCHSIZETR6),SP ; remove scratch storage from stack
1A4 4}? RSB ; return transfer address to caller
1A 4
IAE 412 ERROR_RET:
7e 50 87 (8 1A 41§ BICLY  #STSSM_SEVERITY,R0,-(SP) ; Reduce error code severity to warning
7€ F B 1A9 414 MOVW #15,-(5P) : Print all pieces of err msg
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Map and Start DEBUG or TRACE SVS SRCISYSIMGSTA.MAR; 1
78 21 B 1AC 415 novu 01 ,=(SP) ; Set the number of parameters
b} N 1AF 61? OVL 8 ; Save adr of argument list
U oo ; Report error to user
o }g 41 sr TMSG_ s tn ) FSCNAHDES R
FF2D 8F F 18 PUSHAO FACNAMDES
DD 188 PUSHL #0
DF 1BA PUSHAL (RO)
00002000'8? & FB 018 k e, G‘SVBSPUTHSG
0 918 8F 82 1C 513 MOVZWL lSS JRESIGNAL ,R ; Resignal the error
1C 41 RET ; Return with error status
169 & END
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~SEP-1

decccace cscccccces$

! Psect synopsis !

deccccccnccccccan §

PSECT name Allocation PSECT No. Attributes

. ABS . 0080?00 . 00 ¢ ?.) NOPIC USR CON ABS LCL

$ABSS 0000348 ( B845. 1 ( .) NOPIC USR CON ABS LCL NOSHR

YFSSSYSIMGSTA 00001C ( &457.) 02 ( 2.) NOPIC USR CON REL LCL NOSHR
L e e
i Performance indicators i

Phase Page faults CPU Time Elapsed Time

Initialization 0:00:00. 0:0

Command processing 1 g §8:§§:8 .g? §0 88 82

Pass 1 36 :00:12.70 0:00:

Symbol table sort g 0:00:02.01 0: 88 4, 3

Pass 2 9 0:00:02.43 8 4.1%

Symbol table output 10 8: :00.11 :00:00.1

Psect synopsis output :00: .8 0:00: 08.08

(ross-reference output 0:00: 9. 00:00: g 0

Assembler run totals 614 00:00:17.9 00:00:39.47

The working set Limit was 1500 pages.
73891 bytes (145 pages) of virtual memory were used to buffer iho intermediate code.
There were 70 pages of symbol table space allocot;d to hold 1330 non-local and 5 local symbols.

421 source Lines were read in Pass 1, producing 17 object records in Pass 2.
28 pages of virtual memory were used to define 26 macros.

e ccrcrcrsscsccssscscssscscceee +

i Macro library statistics 1

Macro Library name

5%55$DUA53 ESVS OBJJLIB MLB;1 *
SSSDUA SYSL!BJSTARLET HLB 2
YOTALS (all Libraries) 3

1474 GETS were required to define 23 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:SYSIMGSTA/0BJ=0BJS:SYSIMGSTA MSRCS:SYSIMGSTA/UPDATE=(ENHS:SYSIMGSTA) +EXECMLS/LIB

NOSHR NOEXE NORD NOWRT NOVEC BYTE

o]
MS Macro V04-00 Page 13
SRCJISY HGSTA.HAR:I (6)

EXE RD
EXE RD

WRT NOVEC BYTE
WRT NOVEC BYTE

SY
V0
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