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:00
s FACILITY: DEBUG
000 * ABSTRACT:
8888 : Start-up module for DEBUG facility.
0000 © ENVIRONMENT:
0000 : VAX/VRS User mode : Happed and entered initially from the CLI. From
8888 : then on DEBUG runs as (very complex) exception handler.
0000 * VERSION: .00
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0000 41 ; REVISION HISTORY:
0000 Li :
0000 63
0000 &4 MODIFIED BY:
0000 45 ; John Francis, 30 Noy-mber 1981
0000 L6 V. Holt, 2 June 198¢
0000 47 ; P. Sager, Oct. 198%
0000 48 . P. Sager, Aug. 198
0000 49 ;¢
0000 50 ; 1.01 05-0CT1-78 DAR Fixed bug in the way WINDOW_2 returns to VMS.
0000 51 ; 1.02 20-0CT-78 MmCC Changed size of writable storage to be
0000 Sg : calculated at Link time.
0000 53 . 1.03 24-0CT1-78 DAR PROBER transfer address before initializing
0000 56 . the PSL's IV and DV bits.
0000 55 ; 1.04 10-NOV-78 DAR Added routine DBGSTHREAD BPT for threaded BPT's,
0000 56 ; 1.05 07-DEC-78 DAR Fixed exit handler to exTt it SS$_CLIFRCEXT,
0000 57 ; 1.06 18-DEC-78 DAR Added global Label to threaded breakpoint routine
0000 58 ¢ to enable ''G0 Xline x'' to work in threaded code.
0000 59 . 1.07 23-MAR-79 MCC Modified db?Sout_message to write error messages
0000 60 ; to the LOG tile
0000 61 ; 1.08 6-AUG-79 MCC Modified dbg$final_handl to check for error msgs
0000 6% : from shared msg fi(e. before signaling '‘internal
0000 63 . DEBUG coding error’
0000 66 ; 1.09 5-SEP-79 MmCC Made a fix to toggle system service failure
0000 65 . mode when user program has set it and DEBUG
0000 66 . ets control
0000 67 ; 1.10 7-APR-81 JF ignal DBGS_SUPERDEBUG if testable debugger
0000 68 ; and any unexpected errors are encountere
0000 69 ; 3.00 30-NOV-81 JF Tid ug entry and exit sequences to fix dugs
0000 70 ; with AST's and user termination handlers,
0000 71 ; 3.10 2-jun=82 VJH Removed all references to DBGSFAO_PUT and
0000 72 DBGSOUT _PUT, as these routines are now obsolete.
0000 73 . Replaced them with calls to DBGSPRINT and
0000 76 ; DBGSNEWL INE, rospectivel;.
0000 75 . 3.80 12-0ct-82 PS Added some code to DBGSPSEUDO_MANDLER to
0000 76 . release all the memory blocks for CALL command
0000 77 ; 3.81 1B-Jan-8% JF Added DBGSGV_CONTROL state vector and moditied
0000 78 ; handling ot YSS$_DEBUG' exception.
0000 79 ; 4.0 31-Aug-83 PS fFixed a read error infinite loop reported by
0000 80 ; user through SPR. Set up a count in
000C 81 ; DBGSCOMMAND _PROC (DBGEXC), 11 we get bad
0000 82 . status from SGET/Key Pad input, after 20
0000 83 . tries, we'll force the DEBUG to take EX|T.
0000 84 ; (See code added in DBGSF INAL _MANDL, label
0000 85 . FINAL 7). o
8888 g? : 4.0 01-Feb-84 PS Added SS! for watch pointing
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+SBTTL DECLARATIONS

veeneSS]

$S1_USS is a privileged shareable image to set up S{ste@ service
interception for watch pointing. It must be installed in SYSSLIBRARY,
DEBUG can Llink with/without SSI_USS on VMS v4, indicated by Link flag
DBGSGL_3B_SYSTEM and DBGSGL SETSSI. DBGSGL_38_SYSTEM must be set to !
to indicate VMS v4 system, BBGSGL_SETSSI muSt Be set to 1 to indicate to
Llink with SSI_USS, set to 0 to indicate to Link without SSI _USS. On VMS
V3 s‘stem. DBGSGL _3B_SYSTEM must be set tc 0, there is no gSl_USS active.
In this way, DEBUG will work both ways on VMS V4 and VMS v3. “Declare
fSIEU§§ to be weak reference, so that we won't get linker warnings at
ink time,
MWEAK  §S1_USSK
CWEAK  SSI-USSU
EXTRN DBGSGL_3B SYSTEM,DBGSGL SETSSI
.EXTRN DBGSGL_INPRAB,DBGSGL OUTPRAB, DBGSRUNF RAME ,DBGSGV_CONTROL
.EXTRN DBGSGB CALL_NORMAL RET,DBGSSCR_SCREEN_TERM,PRTS$C UW
.EXTRN DBGSEND_OF CINE,DBBSEXE_WANDLER,DBGSPRINT,DBGSRST INIT
.EXTRN DBGSREL “MEMORY,DBGSINIT DEBUG,DBGSOUT_NUM VAL ,DBGSNEWL INE
.EXTRN DBGSPUTASG,DBG$INS_OPCOBES,L IBSSIGNALISYSSDCLEXH, SYSSEXTT
LEXTRN SYSSGETHSG.SYSSPUT.SYSSSETAST.SYSSSETﬁRT.SYS$UNUiND
.EXTRN DBGSGL _LOGRAB,DBGSGB_DEF_OUT,DBGSFLUSHBUF ,DBGSGB_UNMHANDLED _EXC
.EXTRN EVENTSPAGE_QUEUE

ei{=lelelelololelelelalelalele el
jelelalalelelelaleleleolelelolelelwe] -]
LR KN KN N PN PN R PN N N )

3 invoke data definitions

= OV NONS NN OOV NO VL AN = O D00 N V8 N = OO 00 N0 NS iU — OO

) i il el el el D el s el el il e D e e e e ) e i = e o e i e s o) e
AAHARI NRINININIPVINININ) b b b b ed b b et t = DD O O O O O OO OO VOO OOV OO OO0

QOO0 OO0O0O0OO0O0O0OOOO0OOCOOOOCOOOOOOOROCOCCCOOOOOOOOD

(alelaleii=l=lzl=lolelalalslelelilclolalalaleleTe

elelolelelalelelolelalaleolelolelelolalelolelalale)
ejelelaleialalslalelalalelelelalealealelalalalelalalelalalelalolalslsTelalalalalaleole e

SCHFDEF : Condition handler mnemonics
$CLIDEF . CLI status bit definitions
$OBGDEF . Debug detinitions
$IFDOEF : Image tile definitions )
$PSLOEF . Processor Status Longword bits
$RABDEF : RAB definitions Lo
$SFDEF ; Stack fFrame offset definitions
$SHROEF : Shared error messages
$SSDEF . System error codes
$STSDEF ; Status code fields
. Equated symbols
00000100 but_siz = 256 ; length of.?gtmsg. FADO, and SPUT butters
00000002 dbg_facility =2 ; DEBUG tacility code.
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0000 s veeneSS]
0000 s SSI_USS can be called bg the user, or by the DBG (TDBG), or by the SDBG.
0000 ; Each Level (user, DBG/TOBG, SDBG) delcares a interception routine which
0000 : runs at a grlortgy (user - priority 1, 2, DBG/TDBG - priority 3, SDBG -
0000 : priority 4). This vector is used to indicate which priority is active
8888 ; at the moment.
8888 : Definitions of bits in DBGSGV_SSI_CONTROL running state vector
00000000 0000 ’ dbg$v_ssi_routine_1 = 0 ; Set if user declared prio. 1 routine
0000 . . 1is running
00000001 8888 dbg$m_ssi_routine_1 = 13dbg$v_ssi_routine_1
00000001 0000 dbgSv_ssi_routine_2 = 1 ; Set it user declared prio. 2 routine
0000 : 1is running
00000002 8888 dbg$m_ssi_routine_2 = 1adbgSv_ssi_routine_2
00000002 0000 dbgSv_ssi_routine_ 3 = 2 : Set if user declared prio. 3 routine
0000 ; is running
00000004 8888 dbg¥m_ssi_routine_3 = 1adbg$v_ssi_routine_3
00000003 0000 dbg$v_ssi_routine_4& = 3 : Set if user declared prio. & routine
0000 . Vs running
00000008 8888 dbg$m_ssi_routine_& = ladbgSv_ssi_routine_é
0000
0000 ; Definitions of bits in DBGSGV_CONTROL state vector
8888 : teee THESE MUST MATCH DEFINITICNS IN DBGLIB  #vee
00000000 0000 dbgSv_control_tdbg = 0 ; Set if this is a testable DEBUG
00000001 0000 dbg$m_control_tdbg = ladbg$v_control_tdbg

00000001 0000
00000002 0000

00000002 0000
00000004 0000

; Set it this is SUPERDEBUG

dbg$v_control _sdbg 1
1adbgSv_control _sdbg

dbg$m_control_sdbg

dbgSv_control_kdbg
dbg$m_control_kdbg

2 :
13dbg$v_control _kdbg

— b el b e b e ) ) — ) b ) el ) =l ) ) ) =l ) e el ) i e e D =l = =l =l il el el =l el e ) = ) il ) el el el il el il e ) il ) el ) el

Q0O 000000 0B 0000 0D 00 NN NNNNNNNNOC OO OO O~ O O O VYVAWNWANVAIAIAIAAA S B 8 B 8 5 8~ 8 8 £~ NN A AN NN
OO0 NN S LN = O O 00 NON WSS LN = OO O N NV L) = O O 00 O S N -2 O N0 00 NN 8 AN = O O ~NON N S\

0000
00000003 dbg$v_control _urun = 3 ; Set if user program has been run
00000008 8888 dbg$m_control_urun = 13dbg$v_control_urun
00000004 0000 dbg$v_control _exit = & ; Set if DEBUG is about to EXIT
00000010 8888 dbg$m_control_exit = 1adbgSv_control_exit
00000005 Q000 dbgSv_control_fail = 5 ; Set by DEBUG internal errors
00000020 8888 dbg$m_control_fail = 1adbgSv_control_fail
00000006 0000 dbgSv_control _done = 6 ; Set it user program completed
00000040 8888 dbg$m_control _done = 13dbgSv_control_done
00000007 0000 dbgSv_control _allocate = 7 : Set if OK to allocate more memory
0000 : (e.g., SET MODULE/ALLOCATE)
00000080 8888 dbg$m_control_allocate = 13dbg$v_control_allocate
00000008 0000 dbg$v_controt _user = 8 ; Set it user program is running
00000100 8888 dbg$m_control_user = 13dbg$v_control _user
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dbg$v_control_stop =
dbg$m_control_stop =

dbg$v_control _tbit
dbg$m_control_tbit

dbg$v_control _screen

dbg$m_control _screen

dbg$v_control_version_é
dbg$m_control _version_é

; b
dbg$v_control_s

YAIIVHS Macro v04-00 Page 5
DEBUG.SRCJDBGSTART .MAR; 1 (&)
y “Y,DEBUG sequence

top

: Set during un-interruptable TBITs
agbgs$v_control_tbit

: Set it screen displays must be updated

because user program has run

dngv_cGntrol_screen

. Set if vMS 3B or 4.0 is running
1adbg$v_control_version_é
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:0

: Special vector that contains the begwnn1nq and end addresses of DEBUG'Ss
. writable storage area. The third dress in the vector is the transfer
; address of DEBUG that is in this module.

" .PSECT DBGSABS_2ERO LONG, PIC, SHR, NOWRT, EXE
virtual _zero:
“,LONG 0 : -ADDRESS writable_stor ; lowest writable location

LONG 0 : .ADDRESS end_write_stor; highest writable location
.LONG <cbeginhere+2> = virtual_zero ; start address of mapped DEBUG

.PSECT DBGSGLOBAL LONG, PIC, NOSHR, NOEXE

writable _stor: ; Detine lowest writable address
dbgsgl_runframe:: BLKL 1

LPSECT 227%211111 LONG, PIC, NOSHR, NOEXE

end_write_stor: ; Detine highest writable address

= O
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00000000 26 .PSECT DBGSSSI PIC, NOSHR, NOEXE, PAGE
0000 27 .ALIGN PAGE
0000 28 ; wwrres§]
0000 2%9 . Allocate one page of storage for the following variables. These variables
0000 230 ; are DEBUG variables, pass in SSI_USS as parameters, values are returned
0000 231 ; from SSI_USS. [f we set the watch point on these variables (page is
0000 23§ ; write protected) will cause SSI_USS to fail (kernal mode accvio, PROBEW).
0000 233 ; Any DEBUG variables is on the same page will be affected. So, we put
0000 234 ; these variables on a page all bg themself, away from the other DEBUG
0000 235 ; variables. Restriction has to be set: NO WATCH POINT CAN BE SET ON THESE
0000 236 : VARIABLES.
0000 237
0000 238 $SI1 _VAR_BEG::
00000200 0000 239 DATA: ~.BLKB 512
8588 %2? SSI_VAR_END::
00000000 0200 242 DBG_ROUTINE_ID==SSI_VAR_BEG : An ID returned from SSI_USS to
0200 243 : indicate TDBG/DBG has declared its
0200 244 ;: interception routine
00000004 0200 245 SDBG_ROUTINE_ID==SS1_VAR_BEG+4 : An ID returned from S5SI_USS to
0200 246 . indicate SDBG has declared its
0200 247 . interception routine
00000008 0200 248 SAVE_STATE==SSI_VAR_BEG+8 : An important communication state
0200 249 : variable to keep the interception
0200 250 ; tlow going between all the levels
0000000C 0200 251 DUMMY=SSI_VAR_BEG+12 ; Dummy arg.
0200 252
0200 253 .
0200 254 : OWN STORAGE
0200 255 ;
00000000 256 .PSECT DBGSOWN LONG, PIC, NOSHR, NOEXE
0000 257
0000 258 ; weweeSS] )
0000 259 ; variables are used in DEBUG to make SSI work,
0000 260 DBG_SSI_CNT:: : A count to keep track how many SSV are seen
00000000 0000 261 LONG 0 : b‘ 0BG/TDBG, or SDBG i
0004 262 DBG_ONCE _ONLY_CNT:: . Debug is highly re-entriant, is also hard
00000000 000&¢ 263 .LONG™ 0 ; to identify re-entriant point. So we use
0008 264 : this count to keep track of the entrY point
0008 265 DBG_SETUP:: : An important state flag to control SSI's
00000000 0008 266 .LONG O . activities for DBG/TDBG
000C 267 SDBG_SETUP:: . An important state flag to control SSI's
00000000 000C 268 .LONG O ; activities for SDBG .
0010 269 PAGE_ENTRY:: : Pointer to watch variable's page Llist
00000000 0010 270 .LONG 0 o o .
0014 271 DBGSGB_SET _SSI_CNT:: H flaa to indicate watch pointing is active
00 0014 27% .BYTE ~ 0 . DEBUG only intecepts if watch pointing is
0015 27 . trigged . ) .
0015 274 DBGSGV_SSI!_CONTROL :: . A state vector to control which interception
00 0015 275 BYTE 0 : routine is active at the moment
0016 276 SAVE_SSI_STATE:: : A state vector is used in helping to set the
00 0016 277 .BYTE O . above state vector., [t serves the
0017 278 . communication gap between TDBG and SDBG
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0017 80 .
0017 81 . OWN STORAGE
0017 8§ :
0017 83 term_reasor: _ o
00000000 88}; gg LONG 0 : Location for termination reason
0018 %86 term_block one: ‘
00000000 0018 %87 ‘ LONG 0 : Forward link .
000002F7* QO01F 88 fix_1: LADDRESS term_handler ; Address of termination handler
00000001 0023 289 LONG 1 . Argument count
00000017 882; 23? tix_2: .ADDRESS term_reason . Address of termination reason
00%8 %9% term_block two: )
00000000 0028 293 AONG O ; Forward Link
000002B1°* 002F 296 fix_3: .ADDRESS restore_context; Address of termination handler
00000001 0033 295 LONG 1 ; Arqument count .
00000017* 0037 296 tix_&: .ADDRESS term_reason ; Address of termination reason
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0038 G8 ; veveevevevrerrrer gayed AP and saved_fP must be contiguous teeeeececrcesere
88%8 88 ; vevereecceeverer gayed RO and saved_R1 must be contiguous tteeeecencecreee
00000000 0038 01 saved_AP:.LONG 0 ; Original AP
00000000 QO3rf Oi saved_FP: . LONG 0 : Original FP
00000000 0043 03 saved_RO:.LONG 0 : RO and R1 are saved contiguously so that
00000000 88:; 38? saved_R1:.LONG 0 : they can be preserved across $EXIT_S
0048 306 faobutdesc: .
00000100 0048 307 .LONG  buf_siz ; Length of FAOD buffer
00000000 0Q04F 308 .LONG O ; address of FAQ buffer
0053 309 msg_length:
0000 0053 310 WORD O ; holds temporary buffer Lengths
0055 311 fao_buf:
00000155 0055 312 .BLXB  buf_si2 ; buffer for FAQ messages
0155 313 (og_buf _ .
00000255 0155 314 BLKB  buf_siz ; buffer for LOG file
0255 315 term_buf
00000355 8%%2 %}? LKB  buf_siz ; butfer for EXIT reason messages
00000".. 0355 318 const_O:.LONG O
0359 319 const_1
00000001 0359 320 param_Q:.LONG 1 ; Parameter count
00000361 8%2? %%; param_1:.BLKL 1 ; Actual parameter value
00000365 0361 323 user_pc:.BLKL 1 ; Saved PC for fake LIBSSIGNAL entry
00000369 0365 324 user_fp:.BLKL 1 ; Saved FP for fake LIBSSIGNAL entry
0000360 0369 325 handler:.BLKL 1 ; Address of user handler (or zero)
0000001 036D 326 dbg$gl_exit_status::.LONG 1 ; Status to be returned to DCL on exit
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003 %3 LSBTTL BEGINMHERE - called b6 DCL via DBGBOOT
00008888 Sg . PSECT DBGSCODE BYTE, PIC, SHR, NOWRT, ExXE
; +
8888 %9 : FUNCTIONAL DESCRIPTION:
0000 38 ; Routine '‘beginhere’’ is where DEBUG is given control from the (LI,
0000 339 ; either at the start of program execution or in response to the DCL
0000 340 ; DEBUG'' command (in the case of RUN/NODEBUG).
0000 341 The routine first resolves the two separate ways that DEBUG can be
0000 34§ : entered from the (LI, and coerces them to a common format. It then
0000 65 ; performs once-only oéauq initialization, and finally it enters the
8888 2? : exception handler that initiates command processing.
0000 3‘6 .' AP ---> L X 2 2 X X F X R ¥ X ¥ X 3 ¥ ) L 2 32 X X r X XXX 1]
0000 347 ; ' 6 !
0000 3‘.8 ; .............. POSPOPCTE SN
8888 ggg : ! transfer vector address ! (Exception args if RUN/NODEBUG)
0000 351 ; ! parsing information !
0000 352 ; ssecscscaccans cccccccccccccan
0000 353 ; ! image header information !
0000 354 == eeccccccccccccceee ccccscances
0000 355 ; ! image file information !
0000 356 ; cessscscccccccccccacssssenes
0000 357 . ! LINK status bits !
0000 358; =  ececccceccccces seessccccsccscs
0000 359 ; ! CL] status bits !
0000 360 ; = eeccccccccccccccccccccccacas
0000 361 ; ]
0000 362 ; The transfer vector has three or Less transfer addresses in it.
0000 363 ; They are ordered as in the picture below:
0000 364 ;
0000 365; = <eecececcccccccccccccccccccas
0000 366 . ! DEBUG transfer address !
Q000 37 : == eecccccccccccccccccccccccnaa.
0000 368 . ! 0TS transfer address !
0000 369 ; ceectcecccccccccccccccccccan
0000 370 ; ! user transfer address !
0000 371 ; =  ~eeccccccccces cscecccscccccan
0000 372 ;
0000 373 . It the DEBUG or OTS transfer addresses are absent, the subsequent
0000 374 : addresses are moved upward in the list.
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; eeneelS]

Since DEBUG is highly re-entriant, (ie, signal back to DEBUG via SSS_NORMAL,
Error message, build call frame stack on the fly, or via Branch, JMP etc.)
to be safe, at each label in this module (potential entrr point) we DISABLE
SSI, so we won't intercept DEBUG'S own Sgstem Service calls. DBG/TDBG
watches user program's system service, SDBG watches TDBG and user program's
system service calls. But at each level DBG, TDBG or SDBG, one never
intercepts i1ts own system service calls.

W e Wo Wy W s BT

0000 .ENTRY BEGINHERE ,*M<> : Null entry mask
00000BOE'EF 00  FB CALLS  #0,DISABLE_SSI
00000000'EF 10 88 B1SB2  #dbg$m_control_exit,dbgSgv_control; Exit on startup errors
0986 30 BSBW fix_up_addresses ; [TEMP] until VMS bug is fixed
0000003B'EF  5C 7D MOVQ AP saved AP : Save govnter to (L] parameters
¢F 18 AC 10 &1 BBC #c[1$v_dﬁgexcp.24(AP).35: Branch if normal entry to DEBUG
. DEBUG has been entered after user program has been started. Find the
. call frame on the stack which will resturn control to SYSSIMGSTA and
; change the return address to point to dbg$user exit so that DEBUG is
: given control if the user program exits via a RETURN,
SC 04 AC DO MOVL &(AP) AP : Get pointer to exception parameters
50 08 AC 00 MOVL chf$l_mcharglst(AP) ,RQ . Get address of MECHANISM arguments
50 04 A0 DO MOVL cht$l _mch_frame(R0O),R0 ; Get FP of establisher (SYSSIMGSTA)
0000003F'EF SO0 DO MOVL RO,saved_FP ; Save for last=chance handler
51 S0 DO MOovL FP R ; Get current frame pointer
51 0C A1 DO 1$: MOVL stél save fp(R1) R : Step back to previous frame
61 164 00 O¢ PROBER #0,#20, (RT) ; Can this stack frame be read ?
oc 13 BEOL 2% : No - stack is corrugted ?
50 0C A1 D CMPL sf$l_save_fp(R1} RO : Do we point back to SYSSIMGSTA ?
FO 12 BNEQ 1% . : No = go look at earlier frames
10 A1 018A'CF  9E MOVAB  W*dbgSuser_exit,sf$l_save_pc(R1); Yes - change return P(
00A1 ¥ 2%: BRW setup ; Go perform common initialization

eleleleleleleleleoleleleleolelolalalelelelslselieleloleliclololalelololeleleoleleleloleolalelolelalalelelelelealelelsle
leloleleleolalelelelolelelelelalelelolalalole olels]lolalalelalalelolololalslslelalalalalaldlalalelslslslelalelels s
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;: DEBUG has been given control directly at start of program execution.
. We need to build a fake call-frame on the stack, so that it appears
. to the user as though DEBUG had been given control after the CALL of
; his program but before execution of any user instructions.
04 00000000°EF 01 EO $s: BBS ldbgtv control_sdbg,dbg$gv_control,48;Use this vector it SDBG
04 AC 04 (O ADDL2  #4 4 (AP) ; Otherwise step to OTS or USER entry
50 01 10 78 4$: ASHL  #16,41,R0 ; Get all-zero default entry mask
51 04 BC DO MOVL a4 (AP) ,R1 ; Get address of user transter vector
61 02 00 OC PROBER #0,#2,(R1) ; Can transfer address be read ?
03 13 BEQL 5% : 1t not, don't try to read it !
50 61 3¢ MOVZWL (R1),RO . Get user entry mask bits in RO
00000043°'EF 50 DO 5%: MOVL RO,saved_RO ; Save entry-mask and flag bit
00000047'EF 51 02 Q1 ADDL3  #2,R1,saved_R1 : Save transfer address as well
5t 56 02 00 EF EXTIV  #0,#2,5P,R1 . Get low two bits of stack pointer
5S¢ 03 (A BICL #3,5P . Force stack to Longword alignment
50 FO00 8F  AA BICW #-XF000,R0 . Mask to just bits 0-11 (registers)
S0 88 PUSHR RO ) ; Save registers given in entry mask
D1BA*'(CF  9F PUSHAB W*dbgSuser_exit : Set up fake return address
3000 8F BB PUSHR  #*N<FP,AP> . Save current context registers
7€ 51 FE 8F 9C ROTL #-2,R1,=-(SP) . Set stack alignment bits
02 AE 50 A8 BISW2  RO,&(SP) : Include register save mask
7€ D& CLRL  =($P) . Initialize stack exception handler
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6D BI'Af 98 09 433 MOVAB B‘one shot_handler,(FP) ; Establish handler in outer frame
50 SE D 0A 434 MOVL SP,f ; Frame established - set pointer
7¢ 00028001 8¢ 00 0O0A 435 MOVL ¥db S normal,=(SP) . Stack special exception code
00000000 GF 01 FB 886? 2%9 CALLS »m, “C18$SIGNAL ;s SIGNAL into exception handler
0081 438 : Never returns here = P( changed within handler !
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OFF( 8831 22? one_shot_&aagterzn<nz RY, R4 ,RS,R6,R7,RB,R9,R10,R1 Full
. . ‘ .R6,R7 ,RB,R9,R10,R11> ; Full save entry mask
ODO00BQE'EF 00  FB Q0B3 44 ¢ALLS  #0,DT$ABLE§SI ’
5 04 AC DO OO0BA &4 MOVL chfst sigarzlst(AP).Ro ; Get address of SIGNAL arg list
04 AO  046C BF 3C O0O0BE 444 MOVIWL #ss$_debug,4 (RD) : Change exception name to SS$_DEBUG
51 60 01 C3 00C& 445 sSuBLY #1,chfSL_sig_args(RO),R1; Get offset to saved PC value
50 6041 DE 00CB 44 MOVAL  (ROYCRIITRO : Get address of saved PC parameter
80 00000047°'EF DO 00CC 447 MOVL saved R1,(RO)+ : Change to user program start address
51 00000043°'EF 01 OF EF QOD3 448 EXTZv  #15,#7 saved_RO,R1 ; Get entry-mask decimal enable bit
60 01 07 51 FO0 O00DC 449 INSV R1 lgs[tv-dv.l1,(RO) : Set decimal overflow bit in saved PSL
51 00000043°'tF 01 Ot EF OQO0E1 4S50 exizv mi.nm saved_RO,R1 ; Get entry-mask integer enable bit
607 01 05 51 f0 Q0EA 43 INSV  R1,#ps{Sv_ivi#1.(RO)  : Set integer overflow bit in saved PSL
882; 2%% ; fall through into common DEBUG once-only initialization code
00EF 455 setup: )
0125 30 OOEF 456 BSBW save_user_context : Establish known state of the world
SO 08 AC DO O0O0F2 457 MOVL chi$T_mcharglst(AP) ,R0 ; Get address of MECHANISM array
51 04 A0 DO OQO0F6 458 MOVL chiSl _mch_frame(RO),R1 ; Get frame of our establisher
61 065B°'CF DE 88:: 223 MOVAL W*dbg$final_handl,(R1) ; Establish final exception handler
60 0640°'CF DE OQOFF 461 MOVAL  W*window_handler,(FP) ; Establish Local exception handler
00p0 30 0104 46¢2 BS8W setug_ex?t_handler : Establish DEBUGS final exit handler
3C 50 E9 0107 463 BLBC RO,1 i ; Go EXIT with error-status on failure
00000000'EF 00 FfB OQ10A 464 CALLS #0,dbg$init_debu ; initialize DEBUG context.
0111 465 $SETEXV_S VECTOR=#2,ADDRES=last_chance; Declare Last chance handler
1F 50 E9 0124 466 BLBC RO,1$ s Go EXIT with error-status on failure
SO OOOOQOOO'EF 01 00 EF 0127 467 EXTIZV  #dbg$v_control tdbg.l!.dﬁgs v_control ,RO ; Get TEST DEBUG flag
0130 468 $SETEXV_S VECTOR=R0O,ADDRES=primary_handler; Declare ‘primary' handler
OE 50 EB 0143 469 BLBS RO,?2 . Larry on it declaration successtul
SO 03 00 04 FO Q146 470 18: INSV #4,#0,43,R0 : Otherwise make this a fatal error
8};? 2;; SEXIT_S RO ; and report status via SYSSEX]T
50 04 AC DO 0154 473 2§: MOVL chf$l_sigarglst(AP) RO ; Get address of SIGNAL arg list
51 60 01 (3 0158 474 SUBL3  #1,ch¥S$L _sig_args(R0),R1; Get offset to saved PC value
6041 DD 015C 475 PUSHL  (ROICR1] ; Stack PC value for dbg$rst_init
50 O0000003B'EF DO OQI15F 476 MOVL saved_AP,RO . Get address of (LI vector _
0C AO DD 0166 477 PUSHL  cliSa_imghdadr(RQ) . Push address of inage header into.
50 10 A0 DO 0169 478 MOVL clisa_imgtiled(RO) ,RO ; Get the address of the image tile
51 02 A0 3C 016D 479 MOVZIWL 1fdSw_filnamotf(RO),R1 ; get offset to file name
7E__ 51 50 €1 0171 480 ADOL3  RO,R1,-(SP) ; Push address onto stack
7E 08 A0 3C 0175 481 MOVZIWL ifdSw_chan(R0O),-(SP) : Push channel number onto stack
00000000'EF 04 B 0179 482 CALLS  #4,dbgS$rst_init . Initialize the symbol tables.
00000000'EF 10 8A 0180 483 BICB2 #dbg$m_control_exit,dbgSgv_control ; Turn off exit flag _
0418 31 0187 484 BRW prim_& ; Rct as though its a normal exception
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018A 486 ;
018A 487 ; When the user program runs to comgletion. then control runs back
018A 488 ; to the Label dbgSuser_exit, and DEBUG forces a SYSSEXIT with the
018A 489 ; user's value of RO. Our termination handler then reports this RO
018A 490 ; as 3 system message. The rest of this routine (which starts at
018A 491 ; beginhere_2) is jumped to from within the termination handler.
018A L9§ : It recreates the original argument (ist with a new RO,R1 pair to
018A 493 ; Yregerve them across SEXIT_S, and moves back through the restart
018A 494 ; 0gic to the command processor.
018A 495 .
018A 496 dbgSuser_exit:: _
O0QQ0BOE'EF 00 FB 018A 497 TALLS  #0,.disable_ssi
0000036D 'EF 50 DO 0191 498 MOVL RO,dbg$ql exit_status ; Save user program's return status
00000043'EF 50 7D 0198 499 Mova RO,saved_RO : Stuff aua‘ for Later restoration,
019F 500 SEXIT_S RO ; Force SYSSEXIT with user's RO value.
04 01A8 501 RET ;: Don't need to set RO here !
01A9 502
01A9 503
01A9 504 reset_debus:
50 8t DO 01A9 505 MOVL (SP)+ R0 ; Get back return address
SC 0000003B'EF 7D OQ1AC 506 Mova saved_AP AP : Restore saved AP and FP
S5t 50D DO 0183 507 MOVL FP,SP _ : Restore SP to be the saved FP
FFDQ CF 9F 0186 508 PUSHAB W“dbgSuser_exit : Set up fake return address
3000 8¢ B8 01BA 509 PUSHR  #*M<FP,AP> ; Save current context registers
76 D& 01BE 510 CLRL -(SP) ¢ Set register save mask & PSW
7¢  000003FF'EF 9t 01C0 SN MOVAB term u1ndow_handler.-(SP5:Esgabllsh temporary window handler
S0 SE 00 01C7 512 MOVL SP,FP : Point to current frame
5S¢ 0D OQI1CA 513 PUSHL RO : Stack return address again
7t 0 CE 01CC 514 MNEGL #1,-(SP) ; Replace all BPT's with their real
00000000 EF 01 FB O1CF 515 CALLS #1,dbgSins_opcodes . _opcodes, and unprotect all pages
05 8}89 g}? RSB : Return to caller with a new frame
0107 518 setup_exit_handler: _
0107 519 $DCLEXH_S DESBLK=term_block_one ; Declare a termination handler
2F 50 E9 OQ1E4 520 BLBC RO,3S ; Return error-status to caller
28 00000000°'EF EB8 O1E7 521 BLBS dbgs$gyv_control,3$ : No re-arranging it TEST DEBUG
51  0000001B'EF DO OQIEE 522 1%: MOVL term_block_one,R1 ; Get Link to first USER exit handler
1F 13 01F5S 523 BEQL 39 : lero Link means we are the Last one
51 0D Q1F7 526 PUSHL R ; Save address of control block
Q1F9 525 $CANEXH_S DESBLK=(R1) : Un-declare user exit handler
02 50 E9 0202 526 BLBC "R0,2% . Return error status to caller
E7 10 0205 527 BSBB 19 : Repeat for all user exit handlers
51 B8t 00 0207 528 2%: MOVL (SP) ¢ ,RY . Get back address of control block
09 50 E9 0CJ0A S§9 BLBC RO,3$ . Report error-status to caller
0200 530 $DCLEXH_S DESBLK=(R1) . Re-establish handlers in LIFO order
05 0216 531 3%: RSB ; Return status in RO
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8%}; g%z .SBTTL DEBUG entry and exit routines - save/restore state of user
0217 535 : This routine is called on entry to DEBUG to save the user's registers
0217 536 : and sundr; other user context in the current RUNFRAME, and to set the
8%}; g%g : context of DEBUG to a known state (AST's disabled, etc.).
0217 539 save_user _context:
01 00000001°'€F E8 0217 540 BCBS  dbg$gv_control+1,save_user_context always
021€ 541 ; Only do this it user was 'in control’
05 Q21€ 54% RSB ; Otherwise return immediately
021F 543 save_user _context LA lways
O1FF BF BB 0Q21F 544 POSHR & H<R0 R1 ,R2,R3,R4,R5,R6,R7,RB> ; Save all registers we use
OOOOOBOE'EF 00 fB 0223 545 CALLS #0, d1sable ss i
022A 546 $SSETAST_S ) : Disable AST interrupts
56 00000000 EF 9 0233 547 MOVAB “db Srunframe Ré : Get pointer to current RUNFRAME
04 AC 7D 023A 548 MOvQ &(AP) ,R7 : and to SIGNAL & MECHANISM arrays
48 A6 0820 BF AA 023E 549 BICw? #dqun enab_fex+db Sm enab_ast, dbf&u run_stat(Ré)
05 00000000°EF OA E&4 0244 550 B8B8SC #dbg8v_control_tbit,dbgSgv contro (Set {t ASTs held off)
SO0 01 D1 024C 551 CMPL #ss$ _wasclr,RO™ : Qere ASTs enabled?
04 13 024F 552 BEQL 1% : No - flag is already clear
48 A6 20 A8 0251 553 28: BISw? ldbatm enab_ast,dbgSw_ run _Stat(R6) ; Yes = remember to reenable
0255 554 3s: SSETSFM_S # ;: Disable sys service failure exception
50 01 D1 025 555 CMPL #sss _wasclr,RO : Was it enabled?
06 13 0261 556 BEQL : No - flag is already clear
48 A6 0BQO 8F AB 0263 557 BISwWe ldbitn enab_fex dbgiu run stat(R6) ; Yes - remember to reenable
06 A7 DD 0269 558 4§$: PUSHL chfSL_sig_ name (R7) “Stack actual exception code
00000000°'EF 01 ¢B 026C 559 CALLS o1, dbg&exception is fault Get type of exception (fault/trap)
8A6 01 0D 50 FO 0273 560 INSV RO #dbgSv_at_tault,? dbgiu run_stat(R6) : Remember exc type
53 06 A6 DE 0279 561 MOVAL ?Sl user regs(Rbf R3 : Get address for user's registers
83 0C AB 7D 0270 562 Mova hisSL mch_savrO(R8), (R3)+ Copy RO,R1 from MECHANISM array
63 14 AD 28 2B 0281 563 MovV(3 040 20(FPY, (R3) : Save user registers R2 - R1)
3 08 AD 70 0286 564 MOva sfS[ Save ap(FP) (R3)+ ; Save user AP - fP
01 67 €1 028BA 565 ADDLS  (R7).#1 RO : Get signat arg count plus 1
50 6740 DOE 028E 566 movAL  (R?)EROS.RO : Calculate value of user SP
83 50 DO 0292 567 MOVL RO, (R3)+ : Save user SP in RUNFRAME
83 70 7D 0295 568 Mova -(R0),(RY)+ Save last 2 SIGNAL args (PC & PSL)
0298 569 SOCLEXH_S DESBLK-term block tuo ; Declare tenporarE exit handler
00000001°'EF 01 BA (02AS 570 BI(82 ~#dbg$m_control_users-8 Ba$gv control+1 EBUG is in control
O1FF BA (02AC 571 POPR #*M<ROTRT,R2,R3,R4,R5,R6,R7,RB> ; Restore all used registers
05 0280 572 RSB ; Return with user context save '
0281 573
02B1 574 restore_context:
0004 02BY 575 WORD  “M<R2> . Save contents of register RZ2
00000000°'€7# 0108 BF A8 (0283 S76 BISW?2 ldbatn control user*dbgtm control _urun,dbg$gv_control
5¢ 00000000°EF 9 (02BC S77 MOVAB runframe, R2 ;"Get bas® of current run frame
09 48 A2 08 EV 02¢3 578 8B( 4d ?$v enab_fex,dbgSw_ run_ stat(R2),1$ . Was SFM enabled ?
02(8 579 $SETSFM_S “Yes - reenable excoptions
11 48 A2 05 E1 0201 580 1%: 88( ldbg%v enab_ast,dbgSw run_stat(R2), i! ; Were AST's enabled ?
11 00000000°'€EF OA EO 0206 581 88S ldb?Sv control tb\ .dbg%gv _control, ; and not postponed ?
020¢ Sai ] $SETAST : Ves - reenable ASTs
00 00000000‘'Ef 0A ES 8%%; gg‘ 2s$: Sg?(( “#dbgSv_control _tbit dbg‘gv control,3% ; No ASTs postponed !
¢ ARt RR
8%%: ggg . Time to leave DEBUG, ENABLE SSI, This is the only place we enable SS|.
000009FD'EF 00 £B OQJEF  SA7 $8: CALLS  #0,enable_ssi
06 02fF6 588 RET . User context reset = return
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T
82;; gg? .SBTTL DEBUG Termination and last=chance handiers
0%F7 S9§ TERM_HANDLER:
0000 02f7 59 MWORD MO ; Null entry mask
02F9 594 DBGSTERM HANDLR::
000Q0BOE'EF 00 B 0§F9 595 CALLS  #0,disable_ssi
07 00000000'EF E9 0300 596 BLBC 0BGSGL_SCREEN MODE,2$ ; Set up screen refresh and set scrol-
00000000'EF Q0 FfB 0307 597 CALLS  #0,0BGSSCR_SCREEN_fERM : ling _region back to normal
0D 00000000'EF 04 EO O030E 9598 2%: 8BS #DBGSY CONTROL_EXTT.DBGSGV CONTROL,3$ ; Exit if exit flag set
00000017*EF 00000980 8F D1 0316 599 CMPL #5S$_CCIFRCEXT,TERM_REASON : Check the exit status
20 12 0321 600 BNEOQ 5% ; Continue unless ‘(LI forced exit'’
0323 601 ;: Before we return to CLI, we check for this special case.
24 00000000'EF 06 EO 0323 602 3 88S ﬁDBGSV,CONTROL DONE, DBGSGV CONTROL ,4$
0328 603 : In testable debugger, if the user program does not run to an end, it we
0328 604 : reach here via 0 >EXIT. it there are break points set along the path
0328 605 ; such as PRIMARY_MANDLER, DBGSEXCEPTION_HANDLER in SDBG, causing super
0328 606 ; debu ger oes into an infinite loop. TSEXIT calls all user declared
0328 607 ; handler atter we reach RET instruction here, one of the user declared
0328 608 ; handler 1s the DBGSTERM_HANDLR in Super Debugger, Super debugger signals
032B 609 ; exit status, then causing break point faults to take place, note: at this
0328 610 ; point super debugger is no longer available). So before we RET, we do
03¢B 611 ; some cleaning wor
0000036D'EF  00000017'EF DO 0328 612 MOVL TERM_REASON,DBGSGL _EXIT_STATUS ; Save the $EXIT status code
00000001°EF 01 BA 0336 613 BICB2 #dbg¥m_ control _usera-8,dbgsgv_control+1 ; DEBUG is in control
00000000'EF 40 8F 88 033D 614 BISBZ  #dbg$m_control_done,dbg$gv_control ; User program complete
FE61 30 0345 615 BSBW reset _debu ; Re-establish a known context
50 00000017'EF DO 0348 616 MOVL TERM_REASON,RO
04 8%?6 g}g 4%: RET ;: Don't intercept = return to (LI
0000036D'EF  00000017°'EF DO 0350 619 S%: MOVL TERM_REASON,DBGSGL _EXIT_STATUS ; Save the SEXIT status code
00000017'EF 10000000 B8F CA 035B 620 BICL? #sts$m_inhib_msg,térm réason ; Clear 'inhibit® bit
00000001'EF 01 BA 0366 621 BI1C(B2 #Jbg$m_control_usera-8,dbgSgv_control+l ; DEBUG is in control
00000000°'EF &40 B8F B8 036D 622 BISB2 #dbg$m_control_done, dbgigv control : User program complete
FE31 30 0375 623 BSBW reset_debug ; Re-establish a known context
FESC 30 0378 624 BSBW setup_exit_handler : Re-establish final exit handler
0000004B EF OOFF 8F 3C 0378 625 MOVIWL #buf_siz-1,facbutdesc ;. Try to convert the status
0000004F "EF 00000256'EF 9t 0384 626 MOVAB term bufe+l, faobutdesct4é ; to a system message
038F 627 SGETMSG_S MSGID=term_reason,MSGLEN=msg_Length,BUF ADR=tacbutdesc
00000255°*EF  QO0000053'EF 90 OQ3AL 628 MOVB  “msg_ len?th .term_buf ; Make counted string in TERM_BUF
00000255°'EF  9F Q3B7 629 PUSHAB term_bu ; Address of counted str1n8
. 01 oD 038D 630 PUSHL M . One FAO parameter for SIGNAL
000<R068 8 DD 03BF 631 PUSHL  #dbg$ exitstatus . Message number
00000000°GF 03 fB 8%%% 2%% CALLS  #3,G*CIBSSIGNAL ; SIGNAL exit status back to DEBUG
03CC 634 lLast_chance:
0000 03CC 635 LMORD *MO : Null entry mask
O00000BOE‘'EF Q0 FB OQ3CE 638 CALLS  #0,DISABLE_SSI o
00000001°'€F 01 BA 0305 637 81CB2 ldb?in control _usera-8, dnggv controlel ; DEBUG is in control
00000000°'EF 6C FA Q3DC 638 CALLG (AP}, dbg 8putns? ; Output signal message text
50 08 AC D0 OQ3E3 639 MOVL chts( _mcharglst(AP) ,RO . Get address of MECHANISM array
00000043°€EF OC AQ 7D OQ3E7 640 Mova cht$l mch saer(RO) saved RO ; Save contents of user registers
FOB? 30 O3EF 641 8SBw reset_debug “Reset stack to a known state
00028258 Bf DD 03F§ 64 PUSHL  #dbg$ Lastchance : Hessafe number
00000000 GFf f8 8§:F 22‘ CALLS  #1,06~C1BSSIGNAL : SIGNAL back in to DEBUG
Q3FF 645 term_window _handler:
OFFC O3FF 646 .WORD  “M<RZ2.R3,R4&,RS5,R6.R7,R8,R9,R10,R11> : Full entry mask
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OOOOOBOS'EF 00 FB 0401 647 CALLS  #0,0DISABLE_SSI
52 04 AC 7D 0408 648 MOVQ chhl-siqar?lst(AP),RZ : Get SIGNAL & MECHANISM addresses
0C A3  O00000043'EF 7D 0Q40C 649 MOvQ saved RO, ch?SL_mch_savr0(RS) ; Set contents of user RO,R!
064 B3 D& 0414 650 CLRL achfs$T mch_frame(R3) . Remove Link to this handler
00000000°'EF 6C FA 0417 639 CALL (AP) Bgiqutmsg ; Output s1gnal message text
ST 62 01T (3 064! 63 SUBLS  #1,(R2) R : Get oftset to saved PC value
8261 D4 0420 65 CLRL™  (R&)+(RT] : Clear PC to make restart difficult
62 0646C BF 3C 042 654 MOVIWL #ss$ debug, (R2) ; Change signal name to 'SS$_DEBUG®
000000C1'EF 01 88 OkgA 655 B1S82 ldpg!n_control_usera-B.ngng_control01 ; User was in control
0168 31 0431 656 BRW prim_3 . Go save context § issue DEBUG prompt
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82%2 ggg .SBTTL DBGSPSEUDO_PROG =« Structure to implement CALL
0434 660 dbg$pseudo _prog::
00000052°'FF  O00QCO0LE‘FF  FA 82%? ggl CA(EG adbgSrunframe+dbgSl_frame_ptr,adbgSrunframe+dbg$l_call_addr
04 3F 66§ dbgSpseudo_exit::; Label to detect STEPping off the end of the (ALLed routine.
00000BOE'EF 00 FB 043F 664 CACLS  #0,disable ssi
00000043°EF 50 7D Q446 665 MovQ RO,saved_RO . Save return value from user procedure
066D 666 SSETAST_S #0 ; Disable AST interrupts
0456 667 SOCLEXH_S DESBLK=term _block _two ; Declare temporars exit handler
00000001°EF 01 BA (0463 668 BI(BZ ldbgtn control_user8-8,dbgsgv_control+1 ; DEBUG is in control
5C___ 6D DO 0Q46A 669 MOVL (FP) AP ; Get“pointer to current handler
6D  7E°AF 3k Q46D 670 MOVAW 8‘gseudo_handler,(FP) ; Get handler to bootstrap into DEBUG
00028001 8 DD 0471 6N PUSHL #d as normal ; Get phony exception value
00000000°GF 01 FB 0477 672 CALLS  #1,G*[IBSSIGNAL : SIGNAL back to proper context
82;5 2;2 : point of no return '
OFFC 82;5 2;2 pseudo_handler: .WORD  “M<R2,R3,R4&,RS,R6,R7,R8,R9,R10,R11> ; Full save mask
SA 04 AC 70 0480 677 MOva chfSl_sigarglst(AP) ,R10 ; Get pointers to SIGNAL & MECHANISM
0L BB 08B AD DO 04BL 678 MOVL sfSL_save_ap(FP),achtSL_mch_frame(R11) ; Restore handler
00000000°€EF 00 FB Q4B 679 CALLS  #0,dbgSflushbut ; Initialize print buffer.
00000000'EF  DF 0490 680 PUSHAL routine_value : Report the value returned
00000000'EF _ 01 FB 0496 681 CALLS ll.dngBr1nt : Insert text in buffer
00000043°EF DD 0¢9D 682 PUSHL  saved_R : call of DBGSOUT _NUM_VAL
00000000°'EF 01 FB 0Q4A3 683 CALLS  #1,dbgSout_num_val : Insert returned numeric value
00000000'EF 00 FB Q4LAA 684 CALLS #0.dbgSnewline : Output buffer contents
58 00000000°'EF 9E 04B1 685 MOVAB  dbgSrunframe R11 . Get address of routine's runframe
56 6B DO 04B8 686 MOVL dbg$l _next_Link(R11),R6 ; and address of previous runframe
5S 4E AB DO 04BB 687 MOVL dbg$i _frame_ptr(R11),R5 ; aet address of routine argument List
5¢ 65 DO 04BF 688 MOVL (R5) R4 : Get number of parameters passed
25 13 04C2 689 BEQL 3% : No data structure if no parameters !
53 61 BB&4 DE 0Q4C4 690 MOVAL  adbg$l_save_fld(R11)[R4],R3 ; Otherwise get MEMUSE vector
0000035DEF 73 DO 04C9 691 18: MOVL -(R3) ,param_1 : Get memory used for this parameter
0B 13 0400 692 BEQL 2% ; lero means none allocated !
00000000°'GF  00000359'EF  FA 04D2 693 CALLG Baran_O,G‘dbgtrel_memory; Otherwise release memory again
E9 54 F5 04DD 694 28: SOBGTR R4,1$ ; Loop for all parasmeters
53 DD O0Q4E0 695 PUSHL R3 ; Then point to MEMUSE vector area
00000000°GF 01 FB Q4E2 696 CALLS #1,G°dbgSrel_memory . and release that space as well
55 DD Q4E9 697 3%: PUSHL RS : Push address of biock. .
00000000°'GF 01 FB Q4EB 698 CALLS l\,G‘dngrel_memor‘ : Free space used for argument Llist
6B 66 0065 BF 2B 0Q4F2 699 MOVC3  #dbg$k_runfr_Llen,( 6).(R11); Restore previous context
56 DD 04F8 700 PUSHL  Ré : Push address of runframe
00000000°'GF Q1 ¢B OQ4FA 701 CALLS  #1,G"dbg$rel_memory ; free this storage too
52 D& 0501 702 CLRL R2 : _Pop ''unhandled exc'' stack
00000000'€F42  00000001'EF42 90 0503 703 4%: MOVB DBGSGB_UNMANDLED _EXC+1{R2],DBGSGB_UNHANDLED EXCLR]
EF 5S¢ 08 F3 0510 704 AOBLEQ #8,R2,5S _
00000000'ef OV 91 Q514 705 (mPB #1,0BG8GB_CALL _NORMAL RET; Set CALL flag to indicate a normal
06 12 0518 706 BNEQ 5% R return from a CALL command call
00000000'EF 96 0510 707 INCB DBGSGB_CALL _NORMAL _RET (used to suppress screen update)
519 6A 01 (3 0523 708 S§$: sueLs 1, (R10),R1 . Get offset to saved SIGNAL P(
51  6A41  DE 0527 709 movaL  (RIQ)CR1S,R1 : Get actual address for PC & PSL
06 AA 046C BF 3C 0528 710 MOVIWL #ss$_debug,4(R10) : Change signal name to 'SS$_DEBUG'
61 40 AB 70 0531 m MOvaQ dngT user_pc(R11),(R1) ; Restore PU L PSL to SIGNAL array
66 11 0535 712 BRB prim_§ : Rejoin common exception flow
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.SBTTL PRIMARY_HANDLER
L X

FUNCTIONAL DESCRIPTION: _ . '

gxcegt1on handler declared in the grvmary vector, Simply resignals

it the exception occurred during the execution of a debug command,

It the exception occurred in the user program being debugged, this
routine disables ASTs (if they were enabled), saves the reg?sters

from the user pro?ram at the time of the exception, and then calls

a routine to handle the exception. v
when the called routine returns, the registers are restored, ASTs

are re-enabled (if they were disabled), and the exception handler
returns with the resignal value received from the called routine.

CALLING SEQUENCE:
L(AP) - Address of SIGNAL ARRAY
8 (AP) « Address of MECHAN]ISM ARRAY

IMPLICIT INPUTS:
The global flag dbg$v_control _user, which indicates whether the
user program was running, or DEBUG was executing a debug command.

IMPLICIT OUTPUTS: o
The ''dbgSv_enab_ast’’ flag indicates whether asts were enabled
at the time of the interrupt

ROUTINE VALUE:
SS$_RESIGNAL or the value returned by DBGSEX(_HANDLER

SIDE EFFECTS:
The user may get control under DEBUG

-
~NO

)
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prim_handl ¢::

CACLS
MOVZWL

prim_3: BSBW
prim_&: MOVAL

return_to_user:

mOva
PUSHR
MOVAL
MOvQ
Mov(C3
MOvQ
SUBLY
MOVAL
MOVQ
CLRL

F 14
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:47:35 YAX/VMS Macro V04=00 Page 21
199:28 LDEBUG.SRC]

DBGSTART . MAR;1 (18

PRIMARY_MWANDLER,“M<R2,R3,R4,RS5,R6,R7,R8,R9,R10,R11>

#0,disable_ssi
#ss$ _resignal RO

cht$T_sigarglst(AP) R1
nggi_norma L& (RY1)

fgsS-debug.k(Rl)
#ss$_continue R0
dbgs
ad 2
db

v_control_st
v_control¥1,

#ssd_resignal

dbgtgv_contro[*l.SS

#dbgSv_control_sdb
#dbgs_superdebug,é

prim_
#ss$_debug,.4(R1)
save_user_context

W*window _Randler, (FP)
(AP) ,dbgSexc_handler
RO,return_to_user

#dbgSv_control_tbit,dbgsgv
ldbgsv_control stop,dbgs$gv_control ,return_to_user; “Y, DEBUG
runframe+dbg$|_user_regs+60,user_pc : Yes = save P(

db

Ve Bs Ve Be e W

gv contro{,2$ :
gg.db9$gv t

g : ; Continue unless DEBUG was running
#dbg¥m_control_fail,dbgSgv_control ; and the STOP flag was set
: )

We usually want to resignal exception

Get address of SIGNAL argument Llist

Fake DEBUG-generated signal ?

Yes -~ just resignal it at once

Generated by “Y,DEBUG sequence ?

NO = pass on to next handler

Get ready to ignore 'SSS$_DEBUG'

Always ignore 1f testable debugger
control,1$ ; Set STOP flag

when we resignal to final handler

: Are debu? commands being executed?
; Yes - retu

,dbgsgv
it

; Some other signal - look at it
. SUPERDEBUG gets changed to DEBUG

rn to exception dispatch

control ,prim 3 - |t SUPERDEBUG,
See it this SOPERDEBUG signal

Establish known state of the world

. Establish temporary exception handler
. Call inner exception handler

Just return it re-signalling
-control,return_to_user; S\ngle-Steg ?

W*Pseudo_Signal,dbgSrurTrame+dbgSl_user_regs+60 ; € set new PC

4(AP) ,R10
2*n<rl>

e+
1)
(FP)

>

LK=term_block_two
tore_context

: Get address of SIGNAL & MECHAN]SM
: Save resignal value
dbg!l_user_regs.n! ; Get address of user regs

nd restore RO - R1,
user RZ - R11
and user AP - P

Get offset to saved SIGNAL P(

Get actual address for PC & PSL
Restore P(C & PSL to SIGNAL array
Remove stack-frame exception handler
Un-declare temporary exit handler
Go reset user AST/SEM enables

Get the resignal value back

and return
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15-SEP-1986 sg
DBGSTHREAD _BPT - Entry to DEBUG for thre &-SEP-1984 :59:28 (DEBUG.SRCIDBGSTART . MAR; (
79 .SBTTL DOBGSTHREAD_BPT = Entry to DEBUG for threaded BPT's

2

FUNCTIONAL DESCRIPTION:
This routine is called by a '"JMP @(R11)+" instruction when the ''thread’’
processor encounters the thread where the user has set a breakpoint,
An exception frame is built on the stack to describe the breakpoint
using R11 -4 as the address of the "P(''. The PRIMARY_HANDLER is called
which will announce the breakpoint and process user commands.

4
9)

When the user issues a3 GO or STEP command the actual thread is moved
onto the stack from R11 and the exception frame is removed. The user
program is then restarted by an REl to the next thread.

CALLING SEQUENCE: ) ,
R11 - (ontaw:s the address after the thread where the breakpoint
was set.

IMPLICIT INPUTS: '
The routine was called with a JMP 8(R11)+ instruction,

IMPLICIT OUTPUTS:
R11 is still the thread pointer.

ROUTINE VALUE:

LR N N EE NN FIFE PR FRE TR FRE PN FE FI FN FE FE FE FE A R I A AN PN N NN N

oooooo0r0cOrOFOOrOOrOOrOrOAOMOMOMOMOFOrOrOOrOOrOOCOOOOOCOOOOOCOCOCOOCOOCOoOOCOCOOO

WM U AN U UNUNNUINUNORINON) — b ccd o ood e b o ol el ol o ool e ol i) B B B o B B oo B oD e ed b D D oD b b
A0 NN I OO £~ = N O O N WAVAAAALAA A AALLA LA WA LA VT WAV UVLUNWAUWA

lolalelelalelelolelelolelelelelelelelelelslelselelelelelelelelolelelelaolelolelololelololeolelelelelele]

e Jo . To Yo . To -To To Yo To To To To To To -To-To-To Lo Lo -To To Yo To-To-To T To Lo -To To Lo To -To -To Jo -To -To-2¢ To -To To Do Bt i Vi i Vi Vi ¥
8 B AN AN AN NN N A AN N NN RINONVNVININ) =2 b b e ad ek b ed b S O O O OO OO OOCOVOOVOVOY
=2 OO0 N NS AN = O OO0 NON NS ANIN = OO NOMN WA S L) = O OV 0 N VIS LN 2 OO ~NO- NS

None.
SIDE EFFECTS:
None.
dbg$thread bgt::
7¢ D¢ MOVPSL =-(SP) ; Save the current PSL .
78 DF PUSHAL =(R11) ; Treat R11 as the PC, and set it to
: the address of the thread.
00000414 8F o]0} PUSHL  #ss$_break : This is a breakpoint_exception.

03 0D PUSHL  #3 : Exception frame has 3 longwords
76 50 70 Mova RO,=-(SP) : Save RO,R

7 7C CLRQ =(SP) ; next 2_(ongwords of mechanism array

06 DD PUSHL  #4 ; Mechanism array has 4 longwords.

6t DF PUSHAL (SP) ; Build arg List for primary handler

18 AE  DF PUSHAL 24(SP) :
FFOS CF 02 F8 CALLS #2,primary_handler ; Call primary handler
dbgSthread ret:: ; Label where threaded breakpoint returns
1C AE 88 molL (R11)+,28(SP) : Save user's actual thread in case
; he changed it during the breakpoint

5S¢  0C ADDLZ2 #12,SP ; Get address of new RO,R1
50 8 MOVG  (SPj+,RO : Restore RO,R1 ,
5¢ 08 ADDL2  #8,SP : Remove all but new P(C - PSL pair

RE]

Transfer control to ''thread’’ routine
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o .SBTTL WINDOW_HANDLER =~ (Call frame exception handler

FUNCTIONAL DESCRIPT]ON:
This handler is put up by the primary handler to be used during the
‘window'' during the ro.ess1n? of an exception and before the DEBUG
prompt is output. DEBUG signals are ignored (we are trying hard
to et back to DEBUG command level). everything else causes a jump
INAL_HANDLER to report the error.

CALLING SEQUENCE:
4 (AP) - Address of SIGNAL ARRAY
B(AP) = Address of MECHANISM ARRAY

IMPLICIT INPUTS:
NONE

IMPLICIT QUTPUTS:
NONE

ROUTINE VALUE:
NONE

SIDE EFFECTS:
; Errors reported by FINAL_HANDLER
indow_handler:
.WORD  “McR?2,R3,R4,RS,R6,R7,RB,R9,R10,R11>
CALLS #0, DISABLE SSl

0
l
‘
O
l
’
.
l
‘
O
l
O
'
l
O
l
.
'
.
.
.
.
’
.
w

MOVL G(AP) RO . Get address of SIGNAL ARRAY
CMPL 4(RO) , “#ss$ debug . Is this the DEBUG exception ?
BNEQ dbgtfnnal handl+?2 : No = transfer to the final handler

MOVIWL #ss$_continue,R0 . Yes - Load (ONTINUE code
RET . lgnore extra 'SS$_DEBUG' signals

< 2
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v04=000 DBGSF INAL _HANDL Call frame exception h &=SEP-1984 :59:28 DEBUG.SRCJIDBGSTART . MAR; 1 (1)

.SBTTL DBGSFINAL_HANDL -~ Call frame exception handler

Functional description: _ _
This handler is the ultimate exception handler for exceptions
that occur under DEBUG control or during execution of the user
program. Any exception that gets here has already passed thru
primary handlers, secondary handlers, and user-declared
stack handlers. fhis handler stops the exception from causing
an exit to the operating system, and drops the user back at
DEBUG command Level.

This routine first determines whether it was called because of
a hard/software exception condition, or because of a software
generated SIGNAL. The identification of the error is from the
signal-arg-lList.

o
o
N
m

The handler outputs DEBUG generated messages and ogerating
system generated conditions in distinct manners. The latter
conditions are reported, analyzed for source of error, and
then the user regains control. DEBUG messages are output, and
control is returned to the user or to (LI according to the
severity of the message.

Calling sequence:

(AP) = Address of SIGNAL ARRAY for an exception. (ontains the
exception name, the PC of the exception, and the PSL
and any additional FAO arguments required by the

elelelolelolelelolelalelelolelolelelololec/clealelele
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0658 904 particular message to be generated. ) .
0658 905 8(AP) - Address of MECHANISM ARRAY for an exception. (ontains
0658 906 0 and R1Y,

0658 907 o

065B 908 ; Implicit inputs:

0658 The global flag DBGSV_CONTROL _USER says whether DEBUG or the user

was running when the exception occurred. The severity of the error
is determined by the Low three bits in the error identifier.

Implicit outputs: ) ] ] .
Thtlngme of the exception is changed it PRIMARY_HANDLER is
called.

Routine value:
SS$_RESIGNAL is returned when the exception was SS$_UNWIND,
SS$_CONTINUE is returned when the exception occurred in DEBUG
. code (unless the error was fatal). _
Otherwise, this code JMPs to primary_handier and the return is
dependent upon many subsequent things.

Side effects: ) )
An error message is output to the terminal.

(elalelelelelelelelelelelelelslse olelelelelel=]
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~ O O VA A LA AWAAAVAVWVAAVAWALALA
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OFFC LENTRY DBGSF INAL_HANDL,“M<R2,R3,R4,R5,R6,R7,R8,R9,R10,R11>
00000BOE'EF 00 fB CALLS #0.disable ssi . _
5¢ Q4 AC DO MOVL CHFSL_SIGARGLST(AP) ,R2 ; Get address of signal argument List
00000920 8F 04 A2 DI CMPL 4(R2) ,#SSS_UNWIND ; Is this a SYSTEM unwind exception ?
06 12 BNEQ 1% : It not unwind, Look at it turther.
50 0918 8F 3¢ MOVIWL #SS$_RESIGNAL,RO ; it unwind, just resignal condition
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4-SEP-1984 :159:28 [(DEBUG.SRCIDBGSTART . MAR;1 (21)
RET

1%: MOVAB  B*DBGSFINAL HANDL,(FP) ; Establish ourselves as a handler

MOVZBL DBGSGV_CONTROL+1 R3 : Save current state of DEBUG/USER flag
BSBW SAVE _USER_CONTEX? : Establish known state of the world
BiSL2  #RABSM CCU.DBGSGL-OUTPRAQORABSL ROP ; Cancel control-0

CMPL 4&(R2) ,WSS$_DEBUG : Is this the DEBUG exception ?
BEQL 2% ; Yes = suBErcss ngssa?e output
CMPL 4&(R2),#DBGS_NORMAL ; Special DEBUG initialization ?
BEQL 3% . Yes - suppress message output
CALLG  (AP),DBGSPUTMSG : Write system message to DBGSOUTPUT
CMPZV  #STSEV_FAC_NO,#STS$S_FAC_NO,4(R2) ,#0BG_FACILITY ;
BNEQ 2% T Skip if tacility is not DEBUG
CMPW L(R2) ,#SHRS_APPENDEDB ; Not DEBUG if bit 15 is clear unless
BLSSU 2% : this is a ''shared’’ message
JMP FINAL_2
; Come here if not a DEBUG-specific exception (System or User generated).
¢ If the user was running, jump into the register savina exception handler.
. 1t DEBUG was running, output a message saying that DEBUG caused the error.
28: 8LBS R3,3$ : Report error if DEBUG was running
BRW FINAL 3 : by branching to FINAL_3
38: SUBL3  #1,(R2),R4 ; Get address of saved P(
PUSHAB DBGSPSEUDO_EXIT . Get address of DBGSPSEUDO_EXIT
CMPL (RILR&], (5P) + : See it CALLed routine has finished
BEQL 'Y . 1f so, just return CONTINUE
BLBS 4(R2),48 : Continue if INFORMATION or SUCCESS
MOVL (R2)[R4] ,USER_PC : Save actual user PC for error
MOVL 4&(R2) ,DBGSGL _EXIT_STATUS; Remember error status (tor EXIT)
g:gév gg‘JS,A(RZ R : Check for severe error

1f not, don't till in gtobal )

MOvVB #1,D0BGSGB_UNHANDLED_EXC : Remember that an unhandled exception
: has occured in the user program

358:  SUNWIND_S DEPADR=CONST_O0,NEWPC=PSEUDO_SIGNAL ; Unwind the stack

. After the UNWIND, return to the user, but do so without restoring the

. registers. The Exception-Handling Facility regutres that we not change

; the saved P(C, and in any event there is no need to restore any reqisters

: since they cannot be changed (via DEPOSIT, etc.) in the Final Handler.

4$: MOVZWL #SS$_CONTINUE,RO : Return status '‘CONTINUE' .
BLBS R3,6% ; Restore registers on user exit
TSTL DBGSGL _SCREEN_ERROR : Do not pur?e type-ahead if error msg
BNEQ 5% : went to a screen display
BLBS 4(R2),5% : Do not gurge type-ahead it severit
BISL2  #RABSM_PTA,DBGSGL_INPRAB+RABSL RO : is INFO or SUCCESS

5$: BICL2 #RABSM_(CO,DBGSGL_CUTPRAB+RABSC _ROP : Un=cancel Ctrl-0
RET : Return to exception mechanism

6$: PUSHR  #*M<RO> . Save resignal value .
CLRL (FP) ; Remove stack-frame exception handler
S$CANEXH_S DESBLK=TERM BLOCK_TWO ; Un-declare temporary exit handler
CALLS ~#0,RESTORE _CORTEXT . Go reset user AST/SEM enables
POPR #*M<RO> ; Get the resignat value back and

RET : return from the Final Handler

: Arrive here because the error was generated by a DEBUG signal.
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DBGSTART
V04=-000 DBGSF INAL _HANDL
074E 991

074 99

F,0000000°EF  £9 074E 99
04 04 A2 03 00 ED 0755 994
0A 13 0758 995
00028362 8F 04 A2 D1 075D 996
00 12 0765 997
00028352 8F DD 0767 998
000000007GF 01  fB 076D 999
& 06 A2 E9 0776 1000

008D 31 0778 1001
0778 1002

0778 100

0000046C 8F 04 A2 D1 0778 1004
37 13 0783 1005
18 00000000'EF 05 E2 0785 1006
00028322 8F DD 078D 1007
01 0D 0793 1008
00 0D 0795 1009
O8CE'CF  9F 0797 1010

08 AE  9F 0798 1011
00000000°GF 03 £B 079 1012
SE 0B €O 07AS 1013

0D Q0000000'EF E9 07AB 1014
00028352 8F DD OQ7AF 1015
00000000'GF 01 FB 0785 1016
078 1017
078 1018
078C 1019
078C 1020

07BC 1021

078C 1022

078¢ 1023

70 00000000°EF 04 EQ 078C 1024
50 00010000 8F 02 €5 07C4 1025
50 00001080 8 (0 07CC 1026
50 04 €8 0703 1027
50 “ 04 A2 D1 0706 1028
0A 13 070DA 1029
00028138 8F 04 A2 D1 07DC 1030
09 12 0764 1031

0766 1032

14 00000000'Ef DI Q766 1033

57 18 Q76D 1034

07EF 1035
00000000'EF 00 FB O7ZEF 1036
50 08 AC DO 07F6 1037
0C AQ D& OQ7FA 1038
07FD 1039
0808 1040

0808 1041
50,01 3¢ 0808 1042

23 53 £ 080B 104

00000000'EF DS 080E 1044

OF 12 0814 1045
0B 04 A2 EB 0816 1046
00000004*EF 20000000 85 (8 OB1A 1047

15-SEP=-1984 %g:a
- Call frame exception h &4-SEP-1984 5

éINAL_Z:

<

5%:
6S:

O T Orrrr~NoO
wr

DO VD@D
D PPCZRMEB
COWrvymMmuooom

FINAL_3:
CMPL
BEQL
8B8SS
PUSHL
PUSHL
PUSHL
PUSHAB
PUSHAB
CALLS
ADOL 2

8$%: BLBC
PUSHL
CALLS

"I e %o Ve Ve e B

K 14

JCONTROL

R2) ,#DBGS_INTERR

BGS SUPERDEBUG
g“ IBSSIGNAL
FINAL

MNHAErRB|O-HNIRO
~—-onf~nmw

G(RZ) #55$_DEBUG
FINAL &

#08G$_DBGERR

"

0

WADBGSOUT _MESSAGE
8(SP)

#3,6°SYSSPUTMSG

#8,SP

DBGSGV_CONTROL ,F INAL_4
#DBGS SUPERDEBUG
#1,6°CIBSSIGNAL

GV .}
t 1 SEVERITY, W#STS$S_S

onl
EVER

: Yes -
IDBGSV CONTROL _FAIL, DBGSGV CONTROL , 8%

VAX/VMS Macro V04-00

7:35
9:28 [DEBUG.SRCJIDBGSTART . MAR;1

GNAL if testable DEBUG

(RZ) NSTSSK _SEVERE ; Fatal ?

It s . signal condTtion

Check for either of the two
‘DEBUG internal coding error'

Get special signal for SUPERDEBUG

Alert the superdebugger

Exit, but allow DEB to continue

if message is 'INFORMATION'

: Is this the DEBUG exception ?

UNWIND to DEBUG command level
; Set failure flag
Message blaming DEBUG for the error
Number of parameters

No facility string

Action routine name to output message
Address of argument List

Get message formatted and output
Remove temporar { ument list

Are we a testable DEBUG ?

Yes - get special s1gnal

Alert the superdebugger

The messages are all out. Unless the exit flag is set, do end-of-command
proces.ing and unwind the stack to the caller of the command
(or whoever established DBGSFINAL_HANDL as the exception handler)
and return a continue code.

rocessor,

INAL _4:

B8S #0BGSV_CONTROL _EXIT, DBGSGV CONTROL ,F INAL 6 EXIT it flag is set
MULLY  #2, #65536, RO™ : Bet DEBUG facil 1t; code in RO
ADDLZ lSHRi READERR RO : Change SHRS_READERR to DBGS_READERR
BISL2 #*x0004, RO ; Set the fatal bit on.
gggt ?{RZ . RO : 1t the message is DBGS_READERR
CMPL 4(R2) lDBGS INPREADERR ; Keypad input error?
BNEQ FINAL _&4_2 : No, continue

FINAL_&_1:
~CMPL DBGSGL _READERR_CNT, #20 ; Tried 20 times, get the same error
BGEQ FINAL_7 ; Yes, force exit

FINAL_&_2:
“CALLS #0 ,DBGSEND_OF _L INE : Clean up DEBUG internal status
MOVL B(AP RO : Get address of mechanism array
CLRL CHFSL HCH_SAVRO(RO) : Make sure returned value is 0 !!
SUNWIND_S : Unwind to caller ot the routine

FINAL S . that declared this handler
MOVIML #5S$ CONTINUE,RO ; Return status '‘CONTINUE''
BLBS R3,12% : Restore registers on user exit
TSTL DBGOGL _SCREEN_ERROR ; Do not pur?e type-ahead if error msg
BNEQ 11% ; went to a screen display
BLBS L(R2),118 Do not gurge type-ahead it severit
BISL?Z FRABSM_PTA,DBGSGL INPRABORABSL RO ; is INFO or SUCCESS

Page (5?)
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DBGSTART 15-SE P-19gk gg :647:35 VAX/VMS Macro V04=-00 Page 57
v04&=-000 DBGSF INAL_HANDL = Call frame exception h &=SEP=-1984 :59:28 DEBUG.SRCIDBGSTART.MAR; 1 21)
00000004 EF 80000000 8F CA 0855 1048 118: BICLZ #RABSM_CCO,DBGSGL_OUTPRAB+RABSL _ROP ¢ Un=cancel Ctri-0
04 0830 1049 RET : Return to exception mechanism
FOAL 31 O0B31 1050 12%: BRY RETURN_TO_USER ; Go restore user context
0834 1051
0834 105;
0834 1053 FINAL_6:
50 04 A2 DO 0B83& 1054 MOVL 4(R2) RO ; Unrecoverable error - get code
SO 0% 00 04 FO 0OB3I8 1055 INSV ¥4, 80.43,R0 ; Change severity to FATAL
0830 1056 SEXIT_S RO ; and take an exit.
0846 1057
0846 1058 FINAL_T7:
00000000 EF 10 88 0846 1059 81582 #DBGSM _CONTROL EXIY PBGSGV_CONTROL; Set Exit bit on
SO 00028128 BF DO 0B4D 1060 MovL #0BGS _ R ADERR,”RO ; Set the exit status
50 03 00 04 FO 0854 1061 INSV #4,40,#3,R0 . Change severity to FATAL
0859 1062 $EXIT_S RO ; and take an exit.
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DBGSTAP]
v04-G00

o
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o

DoMmMommoom®
DN T ONI N~ = P 2~ OO0 ONID 2~ ONOND

MO ONO VOO ™™

0000BOE 'EF
02800369'EF

046C 8F
51 60 0
00000361 'EF

0
00000365 FF

[el=lololeloleleleololololalealalelelele]
(o do Jo To o Lo To Lo Lo lo o lo To To To To Jo To- To- Jo.
OODODDPE P> P OOV NN

WO MWOO ™
—OWNOOm™

DBGSF INAL_MANDL = Call frame exception h
& PSEUDO_SIGNAL:

CALL
BISL
MOvVL
MOVL
MOVAB
MOVAL
MOvQ
MOVAB
PUSHL
CALLS

.WORD
CALLS
MOvL
MOVL

SUBL3
MOVL

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 BRW

olelolelelolelelololololeleleleleleloelele
OO0 N NNNNNNNNNOOAOONONO
£ N = O O 00 NONA L NN — O D 00 NIV

LOCAL _HANDLER:

MOVZWL

M 14

D W ——
—o»N

sable_
i
HARDLE
UNFRAME RO

AL _MHANDLER, (FP)

NORMAL

0
R
P
3
B
B
RO)
D
1 CIBSSIGNAL

#0,di
JRABS
FP,US
(FP)
OBGSR
0BGSL
(RO)
g-Lof
#DBGS
#,6*

"M<R2,R
40, d1sa
HANDLER , @
CHFSL _SIG
tsss UEBU

(RO) ,R
usén PC.(R
PRIM

3,R4,RS,
ble ss1
USER FP
{GARGLST
? ,&(RO)
0)[R1]

USER_REGS (RO) ,RO
RO

(AP) ,RO

$§ 1
DBGSGL _INPRAB+RABSL _ROP
R

O
0
l
'
'
[

%AX/VHS Macro v04-00
DEBUG.SRCIDBGSTART . MAR; 1

; Purge type-ahead
Save~ user's frame pointer

Save pointer to stack handler
Restore

user re isters

RO and R1.

Set up a one-shot handler

: Get special exception value
: SIGNA

back to DEBUG context

R6,R7?,R8,R9,R10,R11>

Restore user's original handler

Get address ot signal argument Llist
Change signal ~ame to 5SS$ _DEBUG

Get offset to PC in SIGNAL args
Restore actual User Error P(

; Go save context £ issue DEBUG prompt
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DBGSTART
V04 =000 DBGSOUT_MESSAGE

NONO O 0O O D 000000

O 00 00 Qo G GO GO G 0000 OB OB 00 OO0 OB 0O GO

50 04 BC
00000022°'€EF 60 B0
00000V28'EF 04 A0 DO
3F 00000000'EF  E9
00000155°€F 21 90
20  00000028°FF  00000022'EF  2¢C
00000156°EF  OOFF B8F

00000022°EF _ 00000022°EF
00000028°EF  00000155°

01

EF
00000000'%8
00000000 EF
00000000°€EF 01
10 50

03 50
50
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ROUTINE VALUE: . .
RO = - To inhibit further typing of the message
LENTRY DBGSOUT_MESSAGE,*M<>
MOVAB a4 (AP),RO : Get address of string descriptor
MOVW (RO).dnggl_outprab*rabiu_rsz ; Load string (ength into RAB
MOVL 4(RO) ,dbgSgl _outprab+¢rabs$l_rbt : Load address of string
BLBC dbgsab_def_out,1 ; Check if LOG file being written
MOVB R, Log_but : Put *'!"" into first byte of LOG but
MOVCS  dbg$gl_outprab+rabSw_rsz,a<dbgs$gl_outpraberabsl_rbt>, -
#4A" C mbuf_siz=1,log buf+1 : Copy message to LOG buffer
ADDW3 01.dbgigl outprab+ra !u_rsz.db?Sgl lograb+rabsw_rsz ; Length
MOVAB  log_butf,dbg$gl_Lograb+rab$l_rbf ; Coad address of string
$PUT RAB = dbg$gl_Llograd : Write string to LOG file
1$: TSTL dbg$gl_screen_error : It errors are redirected to a screen
BEQL $ : display, call screen WRITE_ERROR
PUSHAB dnggl outprab : routine instead of $PUT to out-
CALLS  #1,dbg8scr_write_error ; put the message
BLBS RO,3$ ; On success, skip the SPUT call
28: $PUT RAB = dbg$gl_outprab : Write string to DBGSOUTPUT
BLBC RO,4% ; Exit it we encountered an error
38: g%?L RO ; Otherwise return
4$: INSV #6,20,#3,R0 . Change severity to FATAL
SEXIT_S RO : and take an exit,

Write SYSSPUTMSG outpu &-SEP-1984

LSBTTL

N 14
15-SEP=1984 23:47:35 VAX/VMS Macro V04=00
3:59:28 DEP G,SRCIJDBGSTART  MAR:1

DBGSOUT_MESSAGE = Write SYSSPUTMSG output to DBGSOUTPUT

FUNCTIONAL DESCRIPTION:

This routine is called as an action routine from EXESPUTMSG to output

the string that EXESPUTMSG has just formatted.

The string is output

to the logical device DBGSOUTPUT, and a value of zero is returned to

EXESPUTMSG preventing it from outputing the message also.
CALLING SEQUENCE: ) .
4 (AP) = Address of a quadword string descriptor

IMPLICIT INPUTS:

The output RAB for DBGSOUTPUT at location DBGSGL_OUTPRAB

Page (S
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DBGSTART . 15 -SEP- 98 s :47:35 VAXL/VMS Macro v04-00 Page 30 .
v04-000 DBGSCHECK_PROT - Makes page writable (=SEP=-19 :59:28 (DEBUG.SRCJDBGSTART MAR;1 (24)
0962 1130 .SBYTL DBGSCHECK_PROT - Makes page writabdle
0962 1131 ;¢e
096 11%% s FUNCTIONAL DESCRIPTION
096 " R Probes a s1ng.e byte to see whether it can be written. [f it can,
096 11%4 : the value dbgdk_no_reset is returned. Otherwise, the SETPRT system
0962 1135 ; service is called to change the protection of the g ie in which the
0962 1136 ; bxte is located to user read/write and we return dbgdk_reset_prt as
0962 1137 ; e value of this routine, If the system service returns an error,
0962 1138 ; zero is returned.
0962 1139 ;
0962 1140 ; CALLING SEOUENCE
0965 1148 ; = The address of the byte to make writeable
096 114% : B(AP) = The address of a byte in which the system service can put
0962 1143 ; the previous protection of the page
0962 1144 ;
0962 1145 ; IMPLICIT INPUTS:
0962 1146 ; NONE
0962 1147 ;
0962 1148 ; IMPLICIT QUTPUTS:
0962 1149 ; NONE
0962 1150 ;
0962 1151 ; ROUTINE VALUE:
0962 1152 ; dbg$k_no_reset =« Protection was alread{ writeable, no change made
0962 1153 ; dbgSk_reset_prt - Protectior changed, old protection stored
0962 1154 ; 0 - Error in system service cail
0962 1155 ;
0962 1156 ; SIDE EFFECTS:
0962 1157 ; NONE
0962 1158 ;--
0962 1159
0000 8822 }}g? ENTRY DBGSCHECK_PROT,*M<>
0a 8C 01 00 0D Q964 1162 PROBEW #0,#1,34 (AP) ; See if this byte can be written
06 13 0969 1163 BEQL id . No, must change protection
50 01 DO 096B 1164 MOVL #dbgSk_no_reset RO ; Yes, set return value
04 832% }}gg RET : to no change, and return
Q6 AC DD 096F 1167 18: PUSHL &4 (AP) . Get address passed as argument
046 AC DD 0972 1168 PUSHL &4 (AP) : Same address for end of ares
50 SeE DO 0975 1169 MOVL SP,RO ; Save stack address
0978 1170 $SETPRT_S INADR=(R0O),PROT=#prt$c_uw,PRVPRT=38(AP); Change protection
06 SO €9 098t 11N B8LBC RO,?2% ; Return error it service failed
50 02 D0 0991 172 MOVL #dbgsk _reset_prt RO . Service succeeded, set return value
04 0994 1173 RET : And return
0995 1174
50 D& 0995 1175 2%: (LRL RO ; Set error return value
06 0997 }};9 RET



C 15

04 AC DD 099A

04 AC DD 099D

50 S DO 09A0

51 08 BC 9A (9A3

0D 50 E8 0988
000284C4 8 DD 0988
00000000°GF 01 fB 09C1

PUSHL & (AP) , Get address passed as argument
PUSHL 4 (AP)

MOVL SP,RO

MOVZIBL a8(AP) ,R1

$SETPRT_S INADR=(RO),PROT=R1
BLBS RO,1%

PUSHL  #dbg$ nowprot

SQ%LS #1,6~C1BSSIGNAL

Same address for end of area

Save stack address

Get protection of this page

Reset protection

Return it service succeeded
]t not, tell user that protection
Resetting did not work

And return

DBGSTARTY 15-SEP-1984 Sg:‘?:SS EAX/VHS Macro v04-00 Page 31
v04=000 DBGSREDO_PROT - Sets page to read only -SEP=-1984 :59:28 (DEBUG.SRCIDBGSTART MAR;1 (2%5)
0998 1179 .SBTTL DBGSREDO_PROT = Sets page to read only
0998 1180 e+«
0998 1181 ; FUNCTIONAL DESCRIPTION: .
8833 }}gg : Sets the protection of a page to a specified protection.
0998 1184 ; CALLING SEQUENCE: )
0998 1185 ; 4&(AP) = Address of byte whose protection must be changed
8333 1139 : 8(AP) = Address of byte which contains the new protection
0998 1188 ; IMPLICIT INPUTS:
0998 1189 ; NONE
0998 1190 .
0998 1191 ; OUTPUTS:
0998 119% : NONE
0998 1193 ; |
0998 1194 ; IMPLICIT OUTPUTS:
0998 1195 ; NONE
0998 1196 :
0998 1197 ; ROUTINE VALUE:
0998 1198 ; NONE
0998 1199 ;
0998 1200 ; SIDE EFFECTS: .
0998 1201 ; SIGNAL ''DBGS_NOWPROT'' 1f page cannot be write protected.
0998 1202 .~--
0998 1203
0000 0998 }%82 .ENTRY DBGSREDO_PROT,*M<> : Null entry mask
1206
1207
1208
1209
1210
1211
1212
1213
1214

e W Vs Vs VL. ®

19:

0100000090000 2000205800090000080 0000000800000 0100080003000 0:000005000000000 P20V IN2VIVINUTVI VNI I V0040 WS aop.,
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DBGSTART 1S-SEP-192L S;:‘?:}S ¥Ax1vns Macro v04-00 Page 32
v04-000 DBGSREDO_PRQT = Sets page to read only 4L=SEP-1984 :59:28 (DEBUG.SRCIDBGSTART MAR;1 (26)
09C9 1216 tix_up_addresses: )
0000001¢* FO2A (F 9¢ 09(9 1217 MOVAB term_handler, fix_1 : [TEMP]
00000027°€f  00000017°€f 9t Q902 1218 MOVAB  term_reason,fix_¢ ; {TEMP]
0000002F *E F8D0 CF 9 Q90D 1219 MOVAB restore_context,fix_3 ; (TEMP)
00000037'€fF  000NQ017'EF 9 09E6 1220 MOVAB term_reason,fix_é . LTEMP)
00000000°EF  00000000'EF  9E 0Q9F1 1221 MOVAB  dbgSrunframe,dbgs$gl_runirame
O gl 8
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DBGSTARY 15-SEP=-1984 23:47:35 VYAX/VMS Macro v04-00 Pa 33
v04~000 DBGSREDO_PROT = Sets page to read only G-SEP-19gk Si:59:28 !DEBUG.SRC DBGSTART ,MAR; 1 o (27)
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Abstract:

OV COVO0 0O

In VAX DEBUG, uatchgoints are implemented by write-protecting the pa?e
: conta1nin? the watched variable. An access violation on that page signals
to DEBUG that the watched variable may be changed. The problem with this
implementation is that it can cause system services that write to locations

on the write-protected page to fail.

PINIPIRIPIRINININD)
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The way we have solved this problem is to intercept system services. We hive
changed the System Service vector to ]ump into intercept code, which then
calls a interception DEBUG routine., In the DEBUG routine, we unprotect the
write-protected page and set bit 15 of the saved PSW in the s‘sten service
call frame on the stack. The system service then executes. When the system
service returns, the bit in the saved PSW caused a reserved operand fault
which DEBUG catches. DEBUG can then check for changes to the watched
variables and reset the page protections.

(eleleeleleleleclelalelwlels
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. In DEBUG, the code itself to take to implement this scheme is not much.
: The difficulty is to But all the interactions together and make it all to
: work properl¥. Both DEBUG and System Service Intercept coce are hiahly
. re-entriant in an unpredicatable way. System service can originate
. from user program, from DBG/TDBG or from SDBG, System service can call
: system service. DEBUG has it own events (Break points._Stegping. Go,
. RET, etc.) at DBG/TOBG and SDBG Llevels. The communication between the levels
. 1s important (in the past, TDBG/SDBG acts quite seperately), the orderring of
. the instruction se?uences is important. [t is likelz things are working
: fine in 2 levels' interactions (user and DBG), one should really test
: 3 levels interactions by hand (user, TDBG and SDBG).

: DBGSSISHR.EXE is & priveleged shareable image at the moment which sets up

. the system service interception. This is the communication path between

: user program, DBG/TDBG, and SDBG. It is important to call this image

: to tind out what are the others doing at the moment and to tell the others

. what am | doing at the moment. It is not necessary to activate the

: interception each time this image is called. This image is intended to be

. an unsupported system service in the future (or never will be).

: In the meantime, this image is part of the DEBUG source. This image runs

: in kernal mode, so any changes made to this image should be tested on

. stand alone machine,

o
.
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t-bit over’

At each level, normal DEBUG interactions are goin? on. The problem
here is after sdbg_ssi_routine is called, bit 15 s oft (where it

should have been set), SDBG went into a (oop.
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g There are things still not working correctly:

9 1. It one sets watch points in both TDBG and SDBG (interceptions are
g active), system service is originated from user:

9 user dbg_ssi_routine sdbg_ssi_routine

g sys$xxx ==> sees it (set bit 15) =-<> sees it Tbit 15 set) ==>!
9 <-- RET (bit 15 off, <== RET (bit 15 set) <==v
9

9

9

9
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00000015°€f 00000016 EF

0000000A'€EF  00000015°'EF
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2-SERI1080 83:40:35 yAXLYAS Ma DBGSTART.MAR:1 29 (37)

2. 1f one sets same watch point on a user variable from both TDBG and SDBG.
This variable is changed by a system service originated from user.
Because the problem | mentioned above, | have changed the picture
3 bit, so the SDBG won't go into a loop:

user dbg_ssi_routine sdbg_ssi_routine
sysSxxx ==> sees it (set bit 15) =-+«> sees it Tpass) ==>!
¢-= RET (bit 15 oft, <-- RET (pass) <==V

t=bit overs

Now the problem is not be able to report the watched variable correctly
in this case. (] consider this is a feature for now).

3. 2:9 can step into user program from SOBG level, this can confuse the
ings.

+. Unknown problems?

Main interface to enable the intercept system service.

LENTRY ENABLE_SSI,.*MO>

cempl #1,#dbg8gl_3b_system : VMS & system? (link flag check)
beqgl enable_ssi_3b . Yes, next check

ret : No, simply return

VMS & system Linked with
DBGSSISHR.EXE? (Link tlag check)
Yes, things start to happen

No, simply return

enable_ssi_3b:

cmpl #1,4dbgsgl _setssi

beql enable_start
ret

ENABLE _START:

PUSHR  #*M<RD> ; RO is used randomly in DBGSTART

for purpose, save it to be safe
CLRL DBG_ONCE_ONLY_CNT Since we are lLeaving DEBUG, clear
JSB TRIGGER_SSI ;

lthis re-entriant count
s an
BB8S UDBGSV_IONTROL_SDBG.DBGSGV_CONT‘OL.23: SDBG is running

watch point active?

: DBG/TDBG is running now. .

MOVL #*XC3000300,0BG_SETUP  ; Initialize the variable, trom

. lett to right, us§r mode, not

. active, pricrity 3, SSI disabled.
TSTL DBG_SSI_CNT : Have we intercepted before?

(DBG_SSI_ROUTINE called?)
BeQL 1%

. NO
BISB2  SAVE_SSI_STATE,DBGSGV_SSI_CONTROL; Yes, merge (OR) runnin
. status from intercept code in PO,
. we got to make sure the into. has
. flowed through all levels during
: one service call, regardless the
;_Interactions happen in the back,
B1582 DBGSGV_SSI_CONTROL.DBG-SEIUPOZ: Merge (OR) again into state
. vector 3rd byte now _
BLBS DBGSGB_SET_SSI_CNT,11$ ; Any watch pointing active at this

< O

S+ e B¢ B e B v
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DBGSTARY 1S-SEP-19g 5g :35  VAX/VMS Ha ro v04=-00 Page 35
v04-000 DBGSREDO_PROT = Sets page to read only 4=SEP-108¢4 9:28 [(DEBUG. SRC DBGSTART .MAR; 1 (27)
0AS9 1339 : leve
0000000A" EF 06 BA QAS9 1340 BI(B? IDBGSH-SSI_ROUTINE_S.DBu_SElUP02 No, Tell the 3rd bit in 3rd

0A60 134 ; gy in state vector that priority
0A60 1 4§ : is not active
07 11 QA60 1;4 BRB 128
0000000A"EF 06 BB 0A62 1344 11%: BISB2  #DBGSM_SSI_ROUTINE_3,08G_SETUP+2: Yes, Tell the 3rd bit in 3rd
0A69 1%65 : byte in state vector that priority
0A69 1346 3 is active
00000008 EF 00000014 EF B8 0QA69 1347 12%: BISB2 DBGSGB_SET_SSI_CNT,DBG_ SETUP Now, finally set the enable/disable
OA74 1348 : b?t depending on whether the watch
0A76¢ 1349 : point is set or not
00000008 EF 9F QA74 1%50 PUSHAB SAVE STATE ; Save old state, not used here
00000000 EF 9F OQA7A 1351 PUSHAB DBG_ROUTINE_ID ; Must keep this ID around, retunred
0A80 135% : 1D value fron SSI_USS
00000C22'GF  9fF QAB0 135 PUSHAB G“DBG_SSI_ROUTINE ; user supplied routine to be called
0AB6 1354 ; a8t the time system service is
0AB6 1355 ; _intercepted
00000008°'EF DD OQAB6 1356 PUSHL DBG_SETUP : Enable/Disable DEBUG routine
00000000° GF 0¢ B OQABC 1357 CALLS  #4,54SSI_ussu ; Invoke routine in privileged library
0A93 1358 : to setup intercept system service
6A 11 0A93 1359 8RB (3 3 : Join the common code
0A9S 1360
0A95 1361
0A95 136% : SDBG is running now.
0A9S 136
0A93 1364 5% S _
0000000C°*£F 03000400 8F DO QA95 1365 MOVL #-x03000400,S0B6_SETUP ; Initialize the variable, from lett
QAAD 1366 : to right, user mode, not active,
CAAQ 1367 : priority 4, SS| disabled
00000000°'EF DS OAAQ 1368 TSTL DBG_SSI_CNT ; Have intercept before?
0B 13 0AA6 1369 BEOL 3%
00000015 ¢€F 00000016 EF 88 O0AA8 1370 B1SB2 SAVE _SSI_STATE,DBGSGV_ SSi CONYROL. Yes, merge (OR) running
0ABY 13N status from intercept code in PO
0000000E "EF 00000015 EF 88 8:8% }g;% 38: B1SB?2 DBGSGV_SSI_CONTROL,SDBG SETUP’Zt Merge (OR) again into state
: vector
09 00000014°'EF  EB 8:%% }g;g BLBS DBGSGB_SET_SSI_CNT, 318 An{ ua{gh pointing active at this
. evel?
0000000E'EF 08B 8A OQA(CS 1376 B1(B2 #DBGSM_SSI_ROUTINE _4,SDBG_SETUP+2; No
07 11 OACC 1377 BRB 32%
0000000E *EF 08 88 OACE 1378 31%: B1SB? #0BGSM_SSI_ROUTINE_4,SDBG_SETUP+2: VYes
0000000C 'EF 00000014 “EF 88 OQADS 1379 32%8: 81582 DBGSGB SET SSI JCNT, SDBG SETUP F\nally. enable/disable SSI
00000008 EF 9 QAEQ 1380 PUSHAB SAVE _STATE® : Save old state, not used here
00000004 'EF  9F OQAE6 1381 PUSHAB SOBG_ROUTINE_ID : Must keep this [D around, retunred
QAEC 138§ : 10 value from SSI_USS
00000C22°'GF  9F OQAE{ 138 PUSHAB G“DBG_SSI_ROUTINE ; user supplied routTne to be called
OAF2 1384 : at the time system service is
OAF2 1385 : intercepted
0000000C *EF DD OAF2 1386 PUSHL  SDBG_SETUP . Enablo/b\sablo SDBG routine
00000000'GF 04 fB OAF8 1387 CALLS  #4,G6"SSI_Ussu . Invoke routine in privileged Library
OAFF 1388 ; to setup intercept system service
OAFF 1389 4$:
09 SO E8 OAFF 1390 BLBS RO,S5% ; Test to see it SSI_USS tailed
0802 139N $EXIT_S RO : Yes, out!'!!'!
0808 1;9;
080B 1393 S5%:
01 BA 0B08 1394 POPR #°M<RO> : Pop RO, RET
06t O0BOD 1395 RET
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DEBUG.SRCIDBGSTART ,MAR; 1

1396

1397 ; Main interface to disable the intercept system service.

1398 ; NOTE: DEBUG interception routine is always not active. SSI is enabled
}‘88 . only if there is a watch point set.

1401 ENTRY DISABLE _SSI, *MO

150§ cmpl #1,4dbg8gl $p system : VMS 4 system? (link flag check)
140 beql disable_ss¥_3b : Yes, next check

1404 ret . No, simply return

1405 disable_ssi_3b: .

1406 cmpl #1,4dbg8gl_setssi : VMS 4 system Linked with

1407 ) : DBGSSISHR.EXE? (Link flag check)
1408 beql disable_start ; Yes, things start to happen

1409 ret ; No, simply return

16410 DISABLE_START:

1411 PUSHR  #*M<RO.R1>

1412 INCL DBG_ONCE _ONLY_CNT : Keep track of re-entriant times
16413 JSB TRIGGER _8S1 ; Is any watch point active?

1614 BBS #0BGSV_CONTROL _SDBG,DBGSGY _CONTROL,2$

}2}2 ; It SDBG 1s running

1417 ; DBG or TDBG is runnin

16418 MOVL #~X03000300,0BG_SETUP ; Initialize the variable, from

1419 : left to right, user mode, not
1420 ; active, priority 3, SSI disabled
1621 BISBZ DBGSGB_SET_SSI_CNT.DBG_SéTUP: Enab[e/bisob!e SS1 depending on
1422 . whether watch point is set or not
1423 PUSHAB SAVE_STATE . Save the old state, must remember
1424 . the state when DEBUG is first time
1425 ; entered )

1426 PUSHAB DBG_ROUTINE 1D . Must keep this ID around, retunred
1427 PUSHAB G*DBG_SSI_ROUTINE ; user supplied routine to be called
1428 : at the time system service is
1429 ; intercepted

16430 : ID value from SS]_USS

14631 PUSHL  DBG_SETUP : SetuE the SSI_USS ™ )
1432 CALLS  #4,B%SSI_ussu ; Inuoke routine in privileged Library
1433 ;. to setup intercept system service
1436 BRB 43

1435 ] .

1436 ; SDBG is running

1437 28: o .

1438 MOVL #+x03000400,SDBG_SETUP ; Initialize the variable, from Left
1439 . to_right, user mode, not active,
1440 : gr1or1t &, SS] disabled

1441 B1SB2 0OBGSGB _SET_SSI_CNT,SDBG_SETUP; Enable SSI it watch point set
144% PUSHAB SAVE _STATE ; Save the old state, must

1644 PUSHAB SOBG_ROUTINE_1D ; Must keep this |D around, retunred
1444 ¢ 10 value trom SSI_USS

1445 PUSHAB G*DBG_SS1_ROUTINE ; user supplied routine to be called
1446 . at the time system service is
16447 ; intercepted

1448 PUSHL  SOBG_SETUP : Setue the SSI_uss _
1449 CALLS  #4,G™SSI_usSu : Invoke routine in privileged Library
}22? ‘s : to setup intercept system service
1452 BLBS RO.5% ; Test tn see it SSI_USS tailed
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v04-000 DBGSREDO_PRQT = Sets page to read only 4=-SEP-1984 23:59:28 (DEBUG.SRCIDBGSTART . MAR;1 (27
0BA9 1453 SEXIT_S RO ; Yes, out!!!
0BBZ 1454 S%:
01 00000004 EF D1 0B8 1455 CMPL DBG_ONCE _ONLY_CNT 1 ; F1rst time enter DEBUG
08 12 0BBY 1456 BNEQ 6%
00000015'€f  00000008'EF 90 88%2 }:gg 65 MOVB SAVE_STATE,DBGSGV_SSI CONTROL. Yes, remember its original state
03 BA 0BC& 1459 POPR #*M<RO,R1>
04 0BC8 1460 RET
0BC9 1461
88%3 }22% : This routine is used to determine whether a watch point is set or not.
0BC9 1464 TRIGGER_SSI::
00000014 "EF 94 0BC9 1465 (LRB DBGSGB SET_SSI _CNT : Assume there is no watch point active
00000000 EF DS OBCF 1466 TSTL SVENTSPAGE Quele ; A list of watched pages is there?
GA 13 08DS 1467 BEQL $
00000010 EF 00000000 €EF DO O0BD7 1468 MOVL EVENTSPAGE _QUEUE ,PAGE EN?RY Loop through the Llist
SO  00000000°'EF 9t OBEZ2 1469 18: MOVAB  EVENTSPAGE™ OUEUE. 0 :
50 00000010°'€EF D1 OBE9 1470 CMPL PAGE _ENTRY,RO ; end of List?
13 13 0BFQ 1471 BEQL 2% . Yes ]
00000014 EF 96 O0BF2 1472 INCB DBGSGB SET SSI CNT : There is one watch point
00000010'EfF  00000010°FF DO OBF8 1473 MOVL aPAGE _ENTRY,PAGE_ENTRY ; Next
DD 11 0C03 1474 BRB 1%
00000014 EF 95 0CO0S5 1475 2%: 1578 LBGSGB_SET_SSI_CNT : Any watched page found?
14 13 0C0B 1476 BEQL 1% ; No
00000014 "EF 0 90 0COD 1477 MOVB #1,DBGSGB_SET_SSI_CNT : Yes, flag it
0000000C " ¢£F 9F 0C14 1478 PUSHAB  DUMMY
00000000°GF 01 fB OQCIA 1479 CALLS  #1,6*SSI_USSK ;: Call the Kernel mode routine to
05 0C21 1480 3s: RSB : Set up the interception, if
0Cc22 1481 . interception is already setup
0C22 1482 ; call simply returns
0C22 1483
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v04-000 DBGSREDO_PROT - Sets page to read only 4-SEP=-1984 25:59:28 DEBUG.SRCSDBGSTART.HAR;1 (28)
8% g }232 . DEBUG Interception routine.

0000 OC 1487 LENTRY DBG_SSI_ROUTINE,*“M<>
0CQ4 1488 DBGSPSEUDO SSI::
60 00000C61'EF DE 0C24 1489 MOVAL  DBG_SSI_ROUTINE_HANDLER, (FP) .
0CeB 1490 : Declare its own stack handler
0C28 1491 : so primary handler can resignal
0ces 149§ : DBG3_NORMAL, so stack handler
0C2B 149 : has a chance to catch this signal
0C2B 1494 ; and change it to DBGS_SS_INT
00000000'EF D6 O0C2B 1495 INCL DBG_SSI_CNT : Mark the fact we see one
00000016'EF 18 AC 90 0C§1 16496 Move 24(KP) ,SAVE_SSI_STATE ; Get the communication variable

0C39 1497 : _ at the time this routine is called

16 AL DD 0C39 1498 PUSHL  20(AP) ; Pass in Address of the system service
0C3C 1499 : count (this system service may be
0C3C 1500 : nested)

10 AC DD 0C3C 1501 PUSHL  16(AP) : Pass_in Address of the system service
0C3F 150% :  RET counc (this system service may
0Cc3F 150 . __return from SDBG, then TDBG)

0C AC DD OQC3f 1504 PUSHL  12(AP) : FP of the system service

08 AC DD 0C42 1505 PUSHL  B(AP) ;: AP of the system service

06 AC DD 0QC45 1506 PUSHL &4 (AP) ; System service index

05 0D 0C48 1507 PUSHL  #5 . # of arguments )
00028001 8F DD OQC4A 1508 PUSHL  #DBGS_NORMAL : A way to get back into DEBUG
00000000°GF Q7 fFB 0CS50 1509 CALLS  #7,G°CIBSSIGNAL ; Signal fit.
50 01 DO 0C57 1510 MOVL #1,R0 ; Interception done, ret.rn_ )
00000016'EF 94 OC5A 1511 CLRB SAVE _SSI_STATE : No use for the communication variable
0C60 1512 : clear 1t, make sure there is no
0C60 1513 : side facts after using it
04 0C60 1514 RET
0C61 1515 ] '
8%8} }g}g . DEBUG Interception routine handler
0000 0C61 1518 LENTRY DBG_SSI ROUTINE HANDLER,*M<>
FS589 30 0C63 1519 BSBY SAVE_USER_CONTERT ALWAYS; Save user context
5¢ 04 AC DO 0C66 1520 MOVL CHFSL_SIGARGLST(AP) ,R2 ; Change DBGS_NORMAL to
04 A2 00028793 8F DO O0C6A 1521 MOVL #DBGS _SS_INT,4(R2) ; DBGS_SSI_INT _
F930 AN 8%;% }g%% BRY PRIM_Z ; Act as though its a normal exception
0C7% 1524 LEND beginhere
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Symbol table 4=SEP=-1984 53:59:28 (DEBUG.SRCIDBGSTART . MAR; 1 J (28)
$%.TMPY = 00000001 DBGSL _USER_PSL 00020044

$%.TMP2 = Q00000EF DBGSL _USER_RO 00000004

$$11 = 00000000 DBGSL _USER_R1 00000008
BEGINMERE 00000000 RG 08 DBGSL _USER_R10 000000%(

BUF_SI2 = 00000100 DBGSL "USERR11 00000030
CHFSL_MCHARGLST = 00000008 DBGSL-USER_Ri 0000000C
CHFSL_MCH_FRAME = 00000004 DBGSL_USER_R 00000010
CHFSL_MCH_SAVRO = 0000000C DBGSL_USER_R4 00000014

CHFSL® SIGARGLST = 00000004 DBGSL_USER_RS 00000018
CHFSL_SIG_ARGS = 00000000 DBGSL_USER_R6 0000001¢
CHFSL-S1G_NAME = 00000004 DBGSL _USER_R? 00000020
CLISATIMGFILED = 00000010 DBGSL _USER_RS 00000024
CLISA_IMGHDADR = 0000000( DBGSL _USER_R9 00000028
CLISV_DBGEXCP = 00000010 DBGSL _USER_REGS 00000004

CONSTZO 00000355 R 06 DBGSL_USERTSP 0000003¢C

CONSTC1 00000359 R 06 DBGSL _WATCRPT 00000056

DATA 00000000 R 0S DBGSL _WATCHPTEN 0000005A
DBGSB_BPT _INS 00000060 DBGSM_CONTROL ALLOCATE = 00000080
DBGSB_PREV_PRO 000000S5E DBGSM_CONTROL ~DONE = 00000040
DBGSB_PREV_PROZ 0000005F DBGSM_CONTROL TEXIT = 00000010

DBGSB USER™OPCO 00000040 DBGSM_CONTROL_FAIL = 00000020
DBGSCAECK PROT 00000962 RG 08 DBGSM_CONTROL _KDBG = 00000004

DBGSC RUNFR _LEN 00000065 DBGSM_CONTROL _SCREEN = 00000800

DBGSEND OF [ INE teveevee ¥ (0 DBGSM_CONTROL-SDBG = 00000002
DBGSEXCEPTION IS_FAULT eveennee X (8 DBGSM_CONTROL _STOP = 00000200

DBGSEXC HANDLER ~ resnnns X (0 DBGSM_CONTROL _TBIT = 00000400

DBGSF INAL HANDL 00000658 RG 08 DBGSM_CONTROL _TDBG = 00000001
DBGSFLUSHBUF seanevne X (0 DBGSM_CONTROL _URUN = 00000008
DBGSGB_CALL NORMAL _RET renneere X (0 DBGSM_CONTROL USER = 00000100
0BGSGB_DEF _BuT seaneere X Q0 DBGSM_CONTROL "VERSION_4 = 00001000
DBGSGB_SET_SSI_CNT 00000014 RG 06 DBGSM_ENAB_AST = 00000020
0BGSGB_UNHANDLED EXC teneneen X (00 DBGSM_ENAB FEX = 00000800

DBGSGL 38 _SYSTEM™ raneeere X Q0 DBGSM_SSI_ROUTINE 1 = 00000001
0BGSGL_EXIT_STATUS 00000360 RG 06 DBGSM_SSI ROUTINE_?2 = 00000002

DBGSGL _ INPRIB teeeneer X 00 DBGSM_SSI ROUTINE.3 = 00000004

DBGSGL _LOGRAB tearenee X 00 DBGSM™SSI ROUTINE 4 = 00000008

DBGSGL _OUTPRAB sransnee X Q0 DBGSNEWL IRE sxeneene X (0
DBGSGL _READERR_CNT sanennen X (08 DBGSOUT _MESSAGE 000008CE RG 08
DBGSGL _RUNF RAME 00000000 RG 03 DBGSOUT “NUM_VAL tennevan X Q00
DBGSGL _SCREEN_ERROR reennees X (8 DBGSPRIRT teaenene X 00
DBGSGL _SCREEN_MODE wwerarer X (8 DBGSPSEUDO_EXIT 0000043F RG 08
DBGSGL _SETSSI™ seeeveee X (00 0DBGSPSEUDO_PROG 00000434 RG 08
DBGSGV_CONTROL erenenee X (00 DBGSPSEUDO_SS! 00000C24 RG 08
DBGSGV_SS] CONTROL 00000015 RG 06 DBGSPUTMSG™ svennran X 00
DBGS INTT DEBUG eeenseer X (00 DBGSREDO PROT 00000998 RG 08
DBGS INS_BPCODES ervenner X (0 DBGSREL _REMORY tvennree X 00
DBGSK_ND_RESET = 00000001 DBGSRSTTINITY txansvee X 00
DBGSK_RESET_PRY = 00000002 DBGSRUNFRAME teaneree X Q0
0BGSK”™ auura LEN 00000065 DBGSSCR_SCREEN_TERM seareves X 00
DBGSL _BPT_P 0000004A DBGSSCR™WRITE ERROR sensnene X (8
0BGSL_CALL _ADDR 00000052 DBGSTERA HANDLCR 000002F9 RG 08
DBGSL _ “FRAME PTR 0000004E DBGSTHREXD _BPT 00000615 RO 08
DBGSL_NEXT_CINK 00000000 DBGSTHREADRET 00000632 RG 08
DBGSL_SAVE _FLD 00000061 DBGSUSER_ERIT 0000018A RG 08
DBGSL _USER_AP 00000034 DBGSV AT FAULT = 00000000

DBGSL _USER_FP 00000038 DBGSV_CORTROL _ALLOCATE = 00000007

DBGSL _USER_P( 00000040 DBGSV_CONTROL _DONE = 00000006
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OBGSTARY
Symbol table

STSSV_FAC_NO
STSSV SEVERITY
SYSSCANE XM
SYSSDCLEXH
SYSSEX]T
SYSSGE TMSG
SYSSPUT
SYSSPUTMSG
SYSSSETAST
SYSSSETEXV
SYSSSETPRT
SYSSSETSFM
SYSSUNWIND

W GX

0
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—O000000O
OO OO0 »

tRtN®
00000
00002
00000
00000
00000
00000
00000

OO0 —=2000 *

00000000

teenreer (X
veannnew (G
eeaeenenr (X
tenewwnn ()X
tenewnnn (X
TERRRREY X
rennenenr (O
1 AX 22222 BENCY
(222 X222 BENCY {
22222 X 2 BENCY |
XX 2 X222 BN

QOO
WO

1984 55:47:35 v
1984 23:59:28 (

AX/VMS Macro v04-00

DEBUG.SRCIDBGS "ART . MAR; 1

Page

(=il vlelololelelelelelelolelele alelels Tm
WO OO MO OO OOO

TERM_BLOCK _ONE 00000018 R
TERM_BLOCK_TWO 00000028 R
TERM_BUF 00000255 R
TERM_HANDLER 000002F7 R
TERM_REASON 00000017 R
TERM“WINDOW_HANDLER 000003FF R
TRIGGER_SSI 000008C9 RG
USER_FP 00000365 R
USERTPC 00000361 R
VIRTOAL Z2ERO 00000000 R
WINDOW _RANDLER 00000640 R
WRITABCE_STOR 00000000 ¥

.................

PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ¢ 0.) 00 ¢ 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000065 (¢ 101.) 01 ( 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
DBGSABS _Z2ERO 0000000C ( 12.) 02 ( 2.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
0BGSGLOBAL 00000004 ( 4&.) 03 ¢ 3.) PIC USR CON REL LCL NOSHR NOEXE RD WRT NOVEC LONG
1118211211 00000000 ( g.) 04 ¢ &.) PIC USR  CON REL LCL NOSHR NOEXE  RD WRT NOVEC LONG
DBGSSS! 00000;00 ( 512.) 05 C 5.) PIC USR  CON REL LCL NOSHR NOEXE RD WRT NOVEC PAGE
0BGSOWN 00000371 ( 881.) 06 ( 6.) PIC USR CON REL LCL NOSHR NOEXE RD WRT NOVEC LONG
DBGSPLITY 00000013 ( _19,) Q7 ¢ 7.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC BYTE
DBGSCODE 00000C?5 ( 3189.) 08 ( 8.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC BYTE
P P P NPT T e E T sl AR EsEEBE +
. Pertormance indicators !
¢{rsscsssessscscsvsosssvese 4
Phase Page faults (PU Time Elapsed Time
Initialization 16 00:00:00.05 00:00:01.23
Command processing 96 00:00:00.82 00:00:03.7
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DBGSTART o

VAX=11 Macro Run Statistics

Pass 1 499 00:00:17.36 00:00:57.9%
Symbol table sort 8 00:00:02.38 00:00:07.21
Pass 2 448 00:00:04.56 00:00:14.30
Symbol table output 31 00:00:00.2¢ 00:00:01.40
Psect synopsis output 3 00:00:00.03 00:00:00.04
(ross-reference output g 00:00:00.00 00:00:00.00
Assembler run totals 110 00:00:25.46 00:01:26.39

The working set Limit was 1950 pages.
95992 bytes (188 pages) of virtua

2 pages of virtual memory were used to define cros.

Macros defined
$25580UA28: (DEBUG.0BJIDBGMSG . MLB; 1 1
~$2558DUA28: [SYS.0BJILIB.MLB; i

$2558DUA2B : LSYSLIBISTARLET.MLB;? l
TOTALS (all libraries) P4

1626 GETS were required to define 27 macros.

Macro Library name

There were no errors, warnings or information messages.

15
A

-SEP=-1984 33:47:35 ¥
-SEP=1984 23:59:28

memory were used to buffer the intermediate code.

There were 90 pages of symbol table space allocated to hold 1516 non-local

1524 source Lines were read in Pass 1, produc1n§o65 object records in Pass 2
ma

and 63 local symbols,

MACRO/LIS=LIS$:DBGSTART/0BJ=0BJS:DBGSTART MSR(CS:DBGSTART/UPDATE=(ENHS:DBGSTART) +EXECMLS/L IB+LIBS

AX/VMS Macro V04-00
DEBUG.SRCIDBGSTART . MAR; 1

:DBGMSG/L B

Panea

-

42
(28)
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