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FACILITY: General Utility Library

ABSTRAZ1:

0000 : LIBSSIM_TRAP is a routine which converts floating faults
0000 : to fgoafing traps. It is des1?ned to be enabled as a
8888 : condition handler or to be called by one.

8888 : ENVIRONMENT: User Mode, AST Reentrant

0000 i--

0000 : AUTHOR: Derek Zave, CREATION DATE: 6-Dec-1979
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0000 &7 ; 1-002 - Remog restr1ctwon that stack framcs must be in P1 space.
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0000 S§ SBTTL DECLARATIONS

0000 55

0000 5¢ . INCLUDE FILES:

0000 55

0000 56

0000 57 :

0000 S8 . EXTERNAL DECLARATIONS:

0000 59 .

0000 60 .DSABL GBL ; Prevent undeclared

0000 61 ; symbols frcm be1ng

0000 62 . automatically global.

0000 63 JEXTRN SYSSCALL MANDL . System routine that calls handlers

0000 64 LEXTRN SYSSSRCHANDLER R Sastem routine that looks for handlers

0000 65 LEXTRN  SYSSUNWIND : SUNWIND system service

0000 66

0000 67 ;

0000 68 ; MACROS:

0000 69 .

0000 70

0000 71 ;

0000 72 ; EQUATED SYMBOLS:

0000 73 ;

2000 74

0000 75

0000 76 . OWN STORAGE:

0000 7

0000 78

0000 79 ;

8888 g? ; PSECT DECLARATIONS:

00000000 82 .PSECT _LIBSCODE PIC, USR, CON, REL, LCL, SHR, -
0000 gz EXE, RD, NOWRT, LONG

0000
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FUNCTIONAL DESCRIPTION:

This routine functions as a condition handler which intercepts
floating overflow, floating underflow, and floating divide by zero
taults. When these conditions are detected, the routine simulates the
instruction causing the condition up to the point where a trap should
be signaled and signals the corresponding floating trap.

Introduction

With Revision 5 of the VAX System Reference Manual, incompatible
changes were made to the VAX architecture in regard to the exceptions
that may occur in connection with floating arithmetic operations.

The exceptions generated by floating underflow, float1n? overflow,

and floating divide by zero were changed from traps to Taults and new
hardware vectors were defined for the new faults. In VMS new condition
codes were defined which correspond to the new hardware-defined
conditions. Since fault exceptions always leave the eaviroment in such
3 state that the faulted instruction can be restarted, it is possible,
in principle, to '‘convert'' one of the new exceptions to the exception
it corresponds to under the earlier VAX architecture.

The routine LIB$SIM_TRAP has been developed to provide a generally
usable facility for converting the new floating faults to the earlier
floating traps so_that existing code for handling floating exceptions
will still work. The routine may be used as a condition handler or it
may be called by a condition handler (perhaps with intermediate
procedure calls) to examine a signaled condition. When one of the new
floating faults occurs, the routine ''shuts down'' the current condition
handling operation, pertorms any necessary changes to the enviroment,
and signals the trap condition,

No effort has been spared to make the traps Look exactly like
those generated by the hardware and intercepted by the operating
system, Particular attention has been paid to the problems of _
dealing with floating underflow exceptions for the POLYx instructions
which require resuming the instruction.

Operation of the Fault to Trap Conversion

L18%

S RAP is concerned with instructions which can cause any
of the fo

S

S

ing three exceptions under the revised VAX architecture:

LTUND _f floating underflow fault
tTDlV_F tfloating divide by zero fault

IR_T
LLow
SS_F
SSF
SSS_FLTOVF_F floating overflow fault

When detected these faults will be converted to the tollowing
corresponding traps:

SSS_FLTUND tloating underflow trap
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SS$_FLIDIV floating/decimal divide by zero trap
SSS_FLTOVF tfloating overflow trap

In the course of pertorming the conversion other exceptions may be
detected and signaled instead. The possible exceptions are

SS$_ACCVIO access violation fault
SS$_ROPRAND reserved operand fault

in addition to the above three traps.
The instructions which can cause the three faults which are
recognize are Listed below.

ACBD add compare and branch
ACBf add compare and branch i
ACBG add compare and branch G_floating

D_floating
F_floating
ACBH add compare and branch H_floating
ADDD2 add D_floating (two operands)

143 ;

144 ;

145 ;

146 ;

147 ;

148 ;

149 ;

150 ;

151 ;

152 .

153 .

154 ;

155 ;

156 .

157 ;

158

159

160 .

161 ;

162 ; -

163 ; ADDDS add D_floating (three operands)

164 ; ADDF2  add F_floating (two operands)
00 165 ; ADDF3  add D_floating (three operands)
0000 166 ; ADDG2  add G_floating (two operands)
0000 167 ; ADDG3 add G_floating (three operands)
0000 168 . ADDH2 add H_floating (two operands)
0000 169 . ADDH3  add H_floating (three operands)
0000 170 ; CVIDF  convert D_floating to F_floating
0000 171 ; CVIGF  convert G_floating to F_floating
0000 172 ; CVIHD  convert H_floating to D_floating
0000 173 ; CVIHF  convert H_floating to F_¢loating
0000 174 ; CVTHG  convert H_floating to G_floatin
0000 175 . DIVD2 divide D_¥loating (two Operands
0000 176 ; DIVD3 divide D_floating (three operands)
0000 177 ; DIVF2 divide F_floating (two operands)
0000 178 ; DIVF3 divide F_floating (three operands)
0000 179 ; DIVGZ divide G_floating (two operands)
0000 180 ; DIVGY divide G_floating (three operands)
0000 181 ; DIVH§ divide H_floating (two operands)
0000 182 ; DIVH divide H_floating (three operands)
0000 183 . EMODD extended modulus D_floating
0000 184 . EMODF  extended modulus F_floating
0000 185 ; EMODG extended modulus G_floating
0000 186 ; EMODH extended modulus H_floating
0000 187 ; HULD% multiply D_floating (two operands)
0000 188 ; MULD multiply D_floating (three operands)
0020 189 ; MULF multiply f _floating (two operands)
0000 190 ; MULF multiply t_floating (three operands)
0000 191 . MULG multiply G_floating (two operands)
0000 19% : MULG multiply G_floating (three operands)
0000 193 ; MULH multiply H_floating (two operands)
0000 194 ; MULH multiply H_floating (three operands)
0000 195 . POLYD evaluate polynomial D_floating
0000 196 ; POLYF  evaluate polynomial F_floating
0000 197 ; POLYG evaluate polynomial G_floating
0000 198 . POLYH evaluate ol(nonyal H_tloating
0000 199 . SuBD2  subtract D_floating (fwo operands)
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SUBD3  subtract D_floating (three operands)

SUBF subtract F_floating (two operands)

SUBF subtract F_floating (three operands)

SUBG subtract G_floating (two operands)

SusG subtract G_floating (three operands)

SU8H§ subtract H_floating (two operands)

SUBH subtract H_floating (three operands)

The conversion of faults to traps is performed as follows: First
the instruction operands are scanned and any increments or decrements
of the registers required by the operand specifiers is performed,
Also, the operands or operand locations are determined during this
scan. For all of the faults, a value ct zero is stored for written
integer operands. for ftoatfng underflow, a zero value is also stored
for each written floating operand. for f[oating overflow and floating
divide by 2ero, a reserved floating value which is zero except for a
sign bit of one is stored for each floating written operand. The
condition codes are set to describe the Last result stored. Finally,
the trap condition corresponding to the fault is signaled.

There are some minor exceptions to the above outline. For the
ACBx instructions, the carry bit in the condition code is preserved
and the routine determines whether or not the branch should be taken.
For the POLYx instructions, things are a bit more complicated. For
a floating overflow a reserved operand is stored in the register or
registers intended to hold the result, the condition codes are set
to describe it, and the trap is signaled. For float1n?.undgrflou,
however, the result so far is cleared and the instruction is resumed
and run to completion if possible. It the instruction is completed,
then the underflow trap is signaled. However, an overflow, access
violation, or a reserved operand fault, may occur (the last two
criginating from problems with the table of coefficients). If an
overflow occurs, the condition will be treated as if the underflow
had never occured. If an access violation or a reserved operand fault
occurs, then the fault will be signaled exactly as described by the
grch1tectgre with the FPD bit set in the PSL so the instruction can

e resumed.

Since the routine LIBSSIM_TRAP '‘dissolves'’ the condition handling
for the oq1?1nal fault condition, the final condition signaled by the
routine will be from the context of the instruction itself rather than
from that of the condition handler so the s19naltng path will be
identical to that for a hardware generated trag. The signal array will
be correctly placed so that the end of this table will be the user's
stack pointer at the completion of the instruction (for traps) or
at the beginning of the instruction (for faults).

Differences from the Hardware

Below is what is believed to be a complete List of differences
between LIBSSIM_TRAP and the hardware that are in any way detectable
b‘ the user. We have not included differences which are related to
whether or not the converter is being used rather than to the
operation of the converter itself,
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1. The simulation of the instruction from the fault up to the
Ro1gt where the trap is signaled takes much longer than the
ardware.

2. The simulation of the instruction from the fault up to the
point where the trap is signaled is pertormed by software so
it is interruptable. Because of this an AST which becomes
active while the simulation is taking place may find the
actions of the instruction only partially completed.

3. Wwhen fault to trap conversion takes place, the converter
?arbages the area below the user’s stack pointer. This area
s used to simulate a portion of the user's stack as well as
for local storage for the converter itself. The converter
protects itself from stores into its uork1ng storage in such
3 way that it appears that the results of the stores were
garbaged after the store.

4. When the converter is active, there is an extra procedure
frame on the stack. This might come as an unexpected suprise
to an AST that becomes active while the converter is running.

5. When the converter signals faults and traps there may be some
differences in the undocumented aspects of the blocks that are
pushed onto the stack for signaling.

Notes on this Version of LIBSSIM_TRAP

The following notes apply to this version of LIB$SSIM_TRAP and may
change in subsequent versions.

1. This version was completed in a hurry and is not fully tested.
ALL of the mechanisms and paths have been tested but not
enough examples have been tried to expose interaction bugs.

2. In order to implement the converter :ith only a modest amount
of effort the following assumptions were made about the
architecture. These assumptions are not cleart{ justified by
Revision 5 of the SRM but Dileep Bhandarkar tells me that
these points will be clarified in future version of the SRM.
Curiously both of these points involve the POLYx instructions.

A. It is assumed that when a POLYx instruction causes
and underflow or overflow fault, that the instruction
will be suspended with the FPD bit set in the PSL.
The SRM accurately describes the suspended state but
make: so guarantees as to when the state is ever
reached.

B. It is assumed that when a POLYx instruction has been
suspended that the user has unlimited Lisence to
change the result so far, the argument, the number
of remaining coefficients, and the Location ot the
next coefficient, but not the implementation specific
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information. The number of remaining coefficients can
not be changed to a reserved value or zero. These
assumptions imply that the implementation specitic
information does not depend on these quantities.

.
—

D
oo .
o®

3. There is no version of the architecture which specifies that
traps occur for floating arithmetic exceﬁtions generated by
the G-format and H-format instructions. Nevertheless, the
converter performs such a conversion since it that the primary
reason for this converter is to allow user's to continue to
use their old exception handling routines.

4. The converter does not check for a stack overflow while it is
running. Because of the automatic stack expansion feature in
Release 2 VMS this should not be a problem. [f the user nails
his own stack pointer during the simulation (the only values
that can be stored into it are zero and 2*15), then a reserved
op:rand exception will occur when the converter tries to
return.

5. The converter interacts smoothly with the Debugger.

6. The converter is read-onrly and PIC so there should be no
difficulty in incorporating it into any program.

QOO0 LCOOOOOOOOOOOCCOCOOOOOOOOOOCO |
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0000 How to Install Filoating Trap Simulation

0CN0 341 ; = ~cccccccccccccccccccsncrccrtccnccnccens

0000 In order to insure that the new floating faults are converted to
0000 the old traps, the routine LIBSSIM_TRAP must be used as a condition
0000 handler or must be called from a condition handler. If it is used as
0000 a condition handler it must be positioned so that is will be notified
0000 about conditions generated by the code in question. This will be the
ULl case if it is the pr1mar{, secondary, or Last chance condition )
0000 handler. If it is installed as the condition handler tfor some routine,
0000 then that routine must be one which executes the instructions which
0000 will cause the condition either directly or through a chain of

intermediate procedure calls. [f the routine LIBSSIM_TRAP is to be
called by a condition handler, then that condition handler must have
the properties described above. (ondition handlers which ‘‘cover’’ the
entire program may be set up using the LIBSINITIALIZE facility
described in Appendix E of the Common RTL Reference Manual.

When LIBSSIM_TRAP is called from a condition handler the call
should have the following form:

CALL LIBSSIM_TRAP (signal_args_adr,mech_args_adr)

However it is called, the routine examines the condition to
determine if it is one of the faults that are converted to traps.
If it is not then the routine returns with RO containing the condition
code SS$_RESIGNAL., A condition handler which calls LIB$3IM_TRAP should
be coded so that it will not lLeave any Loose ends dangling if the call
to LIBSSIM_TRAP does not return.

It the routine chooses to handle the condition, all of the

o
o
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procedure frames up to and including the handler frame are removed
from the stack and the registers are restored in order to recreate the
stack and register values at the time of the exception. The conversion
is then gerforned and the rgsult1n? condition is signaled. For this
reason the resulting condition will be signaled as a new condition and
not as & continuation of the original fault condition.

9
(4)
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: 222222 2R R R R R R R R R R R R R R R R R I R R R ST R 2
. "
: . .
: ¥ Assorted Definitions *
. | ] *
. *
E Ititttttttttttttttittttttttttttititt'tttt'tttt'tttt'ttt"t'tttt:
; Definition Macro [nvocations
$SSDEF ; System Status (odes
$JPIDE ; Job/Process Information Codes
: Parameters
CALL-ARG§ = 40 ; flexible stack space (longwords)
: Bits in the Processor Status Longword (PSL)
PSL_C = 0 ; carry indicator
PSL_V = 1 ; overflow indicator
PSL_.Z = 2 ; zero indicator
PSLN = 3 : negative indicator
PSL_T = 4 ; trace enable indicator
PSL_FU = 6 ; floating underflow fault enable
PSL_CAM = 24 : current access mode
PSL_FPD = 27 . instruction first part cone
PSL_TP = 30 ; trace pending indicator
: Masks for the Processor Status Longword
PSLM_C z 18PSL _C ; carry indicator
PSLM_V = 1aPSL_V . overflow indicator
PSLM_Z = 1aPSL_2 . 2ero indicator
PSLM_N_ = 1aPSL_N ; negative indicator o
PSLM_NZ = PSLM_R+PSLM_Z ; reserved floating value condition
PSLM_ZV( PSLM_Z+PSLM_V+PSLM_( : condition bits except for sign
PSLM_NZVC PSLM_N+PSLM_ZV( . condition bits
; Call Frame Layout
HANDLER = 0 ; condition handler location
SAVE _PSW 4 ; Save processor status word
SAVE _MASK 6 ; register save mask .
MASK _ALIG 14 : bit position of alignment bits
SAVE_AP = 8 . user's argument pointer
SAVE _FP = 12 ; user's frame pointer
SAVE PC = 16 ; return Ro1nt
REG_RO = 20 ; user's RO
REG_RY1 = 24 ; user's Rl
REG_R% = 28 ; user's R
REG_R3 = 32 . user's R
REG_R4 = 36 : user's R4
REG_RS = 40 ; user's RS
REG_R6 = 44 ; user's R6
REG_R? = 48 ., user's R?7
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000000%‘ 0000 436 REG_RB = 5¢ . user's R8
00000038 Q000 437 REG_R9 = 56 ; user's R9
0000003C 0000 438 REG_R10 = 60 ; user's R10
00000040 Q000 439 REG R11 = 64 ; user's R11
00000044 8888 22? FRAME _END = 68 . end of call frame
0000 44% ; Call Frame Extension Layout
0000 44 :
00000044 0000 444 REG_AP = 68 ; user's AP
00000048 0000 445 REG_FP = 72 : user's FP
0000004C 0000 446 REG_SP = 76 . user's SP
00000050 0000 447 REG_PC = 80 . user's P(C
00000054 0000 4648 PSL = 84 ; user's PSL
00000058 8888 2gg LOCAL_END = 88 : end of local storage
0000 451 . Local Storage Layout
0000 45% ;
FFFFFFFF 0000 453 SAVE ALIGN = HANDL ER=-1 . safe copy of alignment bits
FFFFFFFE 0000 454 CARRY_BIT = SAVE _ALIGN-1 ; original setting of carry bit
FFFFFFFD 0000 455 FAULT TYPE = CARRY_BIT-1 . internal code for type of fault
FFFFFFFC 0000 456 ACTION_COUNT = FAULT TYPE-1 . number of action bytes remaining
FFFFFFFB Q000 457 ACCVIQ_REASON = ACTIOR_COUNT=-1 . reason mask for access violation
FFFFFFFA 0000 458 UNUSEL_BYIE_1 = ACCVIO_REASON=-1 . unused byte
FFFFFFF9 0000 459 UNUSED_BYTc_2 = UNUSED_BYTE_1-1 . unused byte
FFFFFFF8 0000 460 UNUSED_BYTE_3 = UNUSED_BYTE_2-1 . unused byte _
FFFFFFF4 0000 461 ACTION_PTR = UNUSED_BYTE_3-4 . pointer to current action byte
FFFFFFFO 0000 462 INST_ADDRESS = ACTION_PTR-% : instruction location
FFFFFFEC 0000 463 BRANTH_ADDRESS = INST KDDRESS-4 ; branch destination address
FFFFFFEB 0000 464 ACCVIO_ADDRESS = BRANTH_ADDRESS=4 . access violation referenced address
FFFFFFC4 0000 465 READ AREA = ACCVIO_KDDRESS=36 . area for input operand values
FFFFFFAD 0000 466 WRITE_AREA = READ_AREA-36 . area for output operand values
FFFFFFAQ 8888 22; LOCAL_START =  WRITE_AREA . start of Local storage
0000 469 : Interpretive Action (Codes
0000 470 :
00000001 0000 471 READ ACCESS = 1 ; read only access operand
00000002 0000 472 WRITE ACCESS = 2 . write only access operand
00000003 0000 473 MODIFY ACCESS = 3 ; modify access operand
00000004 0000 474 ADDRESS ACLESS = & . address access operand
00000005 0000 475 BRANCH QORD = § : branch destination operand
00000006 0000 476 POLY CRECK = 6 : POLYx post instruction checking
00000007 8888 2;; ACB_THECK = 7 ; ACBx post instruction checking
0000 479 : Data Type Codes
0000 480 : )
00000001 0000 481 FLOAT TYPE = 1 ; single floating
00000002 0000 482 DOUBLE TYPE = 2 : double floating
00000003 0000 433 GRAND_TYPE = 3 ; grand floating
00000004 0000 484 HUGE_TYPE = 4 : uge floating
00000005 0000 485 BYTE_TYPE = 5 . byte
00000006 0000 486 WORD_TYPE = 6 . word
00000007 0000 487 LONG_TYPE = 7 . longword
0000 488 ; )
0000 489 ; Derived (odes
0000 490 :
00000011 0000 491 READ_FLOAT = <FLOAT _TYPE®4>+READ ACCESS
00060021 0000 492 READ_DOUBLE =  <DOUBLE_TYPE@4>+READ_ACCESS
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LIBSSIM_TRAP - Conversion Condition Handler

parameters: P1

Signal Array Location
P2 = Mec A

Mechanism Array Location

returns with RO = Condition Response

Discussion

This routine is designed to function as a condition
handler or it may be called from a condition handler
(possibly with a chain of intermediate procedure calls)
with the locations of the signal and mechanism array for
the condition supptied as parameters.

; When this routine is called it examines the signal

; array to see if the condition was a floating overflow fault,
: floating underflow fault, or a floating divide b‘ 2ero fault.
; If the condition is none ot these faults, then the routine

; returns with the value SS$_RESIGNAL to indicate that it did

; not handle the condition.

: I1f the condition is one of those checked for above, then
: the routine examines the procedure frames on the stack up to
: the condition handler frame and determines the values of the
: registers at the time of the exception. The registers are then
: restored and the stack pointer is positioned to the condition
: code in the s1gnal array (which is immediatly before the PC,
: PSL pair for the detected conditions). The routine then

: branches to FAULT_TO_TRAP to initiate the conversion.

Note: 1. The method of removing the procedure frames above
the condition handler frame is similar to an
unwind but differs in that the condition handlers
in the frames are not activated with the SS$_UNWIND
status. This was done since it appears to be
impossible to make the handler call look Llike it
was made by SYSSUNWIND so that overlaping unwinds
can be detected.
ENTRY TRAP, - entrance
> entry mask )
RO = signal array location
; Rl = condition code
tloating underflow fault ?
yes - bypass
S$_FLTDIV_F ,R1 tloating divide by zero fault ?
¥es - bypass
CMPL S$_FLTOVF_F ,R1 loating overflow fault ?
BEQL ‘85 - bypass

50 Q4 :
MOVZWL #SSS_RESIGNAL,RO ; = resignal condition code
0.

51 06
51  000004C4
51  0000048BC
51 00000484

50 0918

L1
‘M 3
MOVL 4 0
MOVL 4 1
CMPL  #S TUND_F ,R1
BeQL 1%
'3
1$
£S
13

o> »
rooxXx

CMPL
BEQL

RET , return
1$: MOVAB  -12(FP),SP allocate space for AP, FP, SP
PUSHR  #*M<R4,R5,R6,R7,R8,R9,R10,R11> ; save registers R4=R1}
SUBLZ #16,SP allocate space for RO, R1, R2, R}
MOVL FP.RO RO = current frame pointer
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51 06 A0 0C 00 EF 0039 574 2§: EXTIV  #0,#12,SAVE _MASK(RQ) ,R1 ; R1 = register save mask
14 A 9t Q03F 575 MOVAB  REG_RO(RO),R2 : R2 = start of registers in RO frame
) D6 0043 276 CLRL R . clear the register index
5% S5v 0C 5 EA 0045 77 3% FES RS, #12,R1,R3 ; find the next saved register
08 13 Q04A 578 BEQL 43 . no more saved registers -~ bypass
6843 8§ D0 Q04C 579 Mov! (R2)+,(SP)[R3] . get the register value
S D6 0950 580 INCL R3 . increment the register number
F1 11 0052 981 BRB 3% ; Look some more
30 AE 08 AQ 7D 0056 SB% 4% MOva SAVE _AP(R0) ,4B8(SP) ; aet the values of AP and SP
10 A0 00000004°8F D1 0059 58 (mPL #SYSSCALL_MANDL+4,SAVE_PC(RQ) ; s this the handler frame ?
06 13 0061 584 BEQL 5% ; ‘es - bypass
50 34 AE DO 0063 585 MOVL 52(SP),RO : RO = location of next call frame
DO 11 Q067 586 BRB 2% : unwind the frame .
38 AE 04 AC_ 04 C1 0069 587 5§8: ADDL3  #4,4(AP),56(SP) ; point saved SP to condition name
50 08 AC DO OQO06F 588 MOVL 8(AP) ,RO : RO = mechanism array location
66 _0C A0 70 0073 589 MOVG  12(ROJ, (SP) : get RO and R1
TFFF BF  BA 0077 590 POPR #“M<RO,R1,R2,R3,R4,R5,- ; restore registers RO-SP
0078 591 R6,R7,RB,R9,R10,R11,AP,FP,SP> ; with SP pointing to condition
88;8 gg% . BRB FAULT_TO_TRAP ; enter the conversion routine




N

Note: 1. from the description of the ua¥ that the simulated
register area is constructed, it is clear that
the leneth longword of the parameter List is
overwritten. All of the methods of Leaving
the fault to trap converter put this Longword
back together. The internal condition handler
does this if it detects an unwind.
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0078 595 ;
88;8 239 : FAULT_TO_TRAP - Perform Fault to Trap Conversion
0078 598 : entered by branching
0078 599 :
0078 600 ; parameters: (SP) = Fault Condition Code
0078 601 ; 4(SP) = Instruction Location
0078 60§ ; 8(SP) = PSL value
0078 60 ; ) ,
0078 604 ; Discussion
0078 605 ; ) ,
0078 606 ; This routine sets up the frame for the fault to trap
0078 607 : conversion routine and initializes everything. The specified
0078 608 ; parameters describe the condition that occured and 12(SP) is
0078 609 : assumed to be the user's stack pointer at the time of the
0078 610 ; fault. A'' of the other registers are assumed to be the user's
o7 6N : register-
0078 612 ; )
0078 613 ; First the stack is extended to CALL_ARGS-3 lungwords to
0078 614 ; provide the area for simulating the tog.of the user's stack.
0078 615 : A CALLS instruction is then executed which specifies all of
0078 616 : the CALL_ARGS lqn?uords below the user's stack pointer as
0078 617 ; the parameter list. The local storage for the frame is then
0078 618 : allocated and the alignment bits for the frame are saved in
0078 619 : 3 local storage cell. The condition handler for the routine
0078 620 : is then set up. The CALLS instruction also saves the user's
0078 621 ; registers RO,...,R11 in order and saves AP and FP elsewhere
0078 622 . in the frame. The routine then the saved registers by saving
0078 623 : the user's AP, fP, SP, PC, and PSL after the saved registers.
0078 624 : AP and FP are taken from the frame, SP is computed, and PC and
88;3 gsg : PSL are taken from the parameter List.
0078 627 ; . The condition code for the fault is converted to a short
0078 628 : internal code for use in branch1n? and the carry bit in the
0078 629 : user's PSL is saved. The instruction location is stored in the
0078 630 : return PC for the frame so it will be discovered b¥ the
0078 63 ; traceback handler if the routine blows up. J* the T bit is set
0078 632 : in the user's PSL then the TP bit is also set to insure that
88;3 g%z : instructions are not lost if the debugger is running.
0078 635 ; The opcode of the instruction is the analyzed and the
0078 636 ; location of the action bytes for the instruction is computed.
0078 637 ; (The details of this computation are given in the table
0078 638 : descriptions below.) The action pointer and action count are
0078 639 ; set up for processing the instruction, the pointers to the
0078 640 : read area and the write area are initialized, and control
0078 641 : enters the action Loop to process the instruction.
0078 642 ;
0078 643 ;

644 :

645 :

646 :

647 :

648 ;

649 :

650 :

651 .
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SE  FF6C CE 9E 0078 65§ MOVAB  =4+<CALL _ARGS-3>(SP),SP ; allocate the ftexible stack space
00000JBB'EF 28 fB 0080 65 CALLS  #CALL_ARGS,1$ ; build the procedure frame
00 0087 654 HALT : the call will never return here
OFFF 0088 655 18: .WORD  “M<RO,R1,R2,R3,R%,RS.R6, k? R8,R9,R10,R11> ; entry mask
SE _AD AD 9E OQ0BA 636 MOVAB  LOCAL_START{FPJ SP allocate the local storage
50 06 AD 02 OE EF O0QO0BE 657 EXTIV  #MASKTALIGN,#2,SAVE HASK(FP) RO ; RO = alignment bits
FF AD. S0 90 0094 658 MOVB RO, SAJE ALIGN(FP) . save them in the frame
60 0178'CF 9 0098 659 MOVAB  W*CONVERT HANDLER,HANDLER(FP) ; set ,up the condition handler
&6 AD 08 AD 7D Q090 660 Mova SAVE AP(FP) REG_AP(FP) : move user's AP and FP into place
4C AD  00A& CC 9E 00A2 661 MOVAB  4*<CALL_ARGS+1>TAP) ,REG_SP(FP) ; ; move user’'s SP into place
S0 AD 009C CC 7D OQO0A8 66% Mova 4e<CALL_ARGS=1>(AP) ,REG_PC(FP) ; move PC and PSL into place
50 0098 ¢C DO 00A§ 66 MOVL 4+<CALLARGS=2>(AP) .RO ~; RO = condition name
50 04C4 BF Bl 008 664 CMPW #5S$_FLTUND_F RO : floating underflow fault ?
05 12 00B8 665 BNEQ 2% . no - bypass
S50 01 DO OQ0BA 666 MOvL #1,R0 : 0 internal code
17 11 008D 667 BRB 5% : {pass
50 04B4 BF B1 00BF 668 2%: CMPW #5S$_FLTOVF _F,RO : floating overtflow fault ?
05 12 00C& 669 BNEQ b1 3 . no - bypass
SO 02 D00 00C6 670 MOVL #2,R0 : RO = internal code
o8 11 0009 6N BRB 5% : b pass
50 04BC 6F B1 00CB 672 38: CMPY #SSS_FLTDIV_F RO : oat1nE divide by zero fault ?
01 13 000 673 BEQL 43 ; yes = skip
00 00D2 674 HALT ; someth1ng went wrong !
SO 03 D00 00D3 675 4$: MOVL #3,R0 ; RO = internal code
FO AD SO0 90 00D6 676 5%: MOVB RO,FAULT _TYPEC(FP) . save the fault code
FE AD 94 00DA 677 CLRB CARRY BIT(FP) . clear the carry bit flag
03 S¢ AD 00 ET 000D 678 BB( #PSL_T,PSL(FP),68 ; is the carry bit set ?
FE AD 96 OQ0E2 679 INCB CARRY BIT(FP) ; yes - make a note
05 54 AD 04 E1 OQO0ES 680 6S$: BB( #PSL_Y,PSL(FP),7$ . the trace enable bit is clear - skip
00 54 AD 1€ E2 OOEA 681 BBSS  #PSL_TP,PSL(FP),7$ ; set the trace pending bit
10 AD 50 AD DO OQOEF 682 7%: MOVL REG_PC(FP),SAVE_PC(FP) . store traceback instruction location
FO AD 50 AD DO OOF4 683 MOvL KEG PC(FP),INST_ADDRESS(FP) ; save the instruction address
5¢ S0 8D 9A QO0F9 684 MOVZBL @REG _PC(FP),R? . R2 = tirst byte of instruction
SO AD D6 OO0FD 685 INCL REG _PC(FP) ; increment the PC
S2 FD 8F 91 0100 686 (MPB #-xFD,R2 ; is the byte FD ?
OA 13 0106 687 BEQL 8% : aes - bypass
53 52 064 00 EF 0106 688 EXTIV  #0 #4,R2,R3 : Low-order nibble
52 OF CA 0108 689 BICL? 015 Re ; clear tow-order nibble in R2
1A 11 010E 690 BRB : bgpass
¢ SO BD 9A 0110 691 8S%: MOVZBL aREG PC(FP) ,R2 R = second byte of instruction
SO AD D6 0114 692 INCL REG PC(FP) ; increment the PC
53 52 04 00 EF 0117 693 ExTZv  #0,%4,R2,R3 ; R3 = low-order nibble )
5¢ 064 00 01 FEQO Q11C 694 INSV #1,#0,44,R2 : store one in the Low-order nibble
53  OQWA3'CF43 3E 0121 695 9%: MOVAW U‘C§A§S fABLR3),R3 . R3 = location of word for class
S 01 A3 98 0127 696 CVIBL  1(R3),RE : R& = size of the class
53 63 98 0128 697 CViBL  (R3),R3 ; R3 = relative position of class
53  O01A3'CF43 9E 0126 698 MOVAB  WACLASS TAB[R3],R3 ;. R3 = Location of class table
63 56 52 3A 0134 699 LOCC R2 R4, (R3) : look for the instruction
01 12 0138 700 BNEQ 10§ ; we found it - skip
00 013a 701 HALT ; we didn't tind it - internal error
N 6144 9A 0138 702 10$: MOVZBL (R1)([R4],RY . Rl = relative position ot pattern
50 0225°'CF41 9t 013F 703 MOVAB  W*PATTERNS[R1],R0O : RO = location of pattern string
FCAD 60 90 0145 704 MOVB (RO) ,ACTION _CQUNMT(FP) . store the action counter
£ AD 50 90 0149 705 MOvL RO.AfIlON PTR(FP) . store the action pointer
SA (4 AD 9E 014D 706 MOVAB  READ AREATFP) R10 : R10 = location of read operand area
58 AQ AD 9E 0151 707 MOVAB  WRITE AREA(FPS,R11 : R11 = location of write operand area
0143 31 0155 708 BRW ACTIOR_LoOOP ; enter the action loop
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Normal End of Fault to Trap Conversion
entered by branching
no parameters

Discussion

This routine is  entered at the end of instruction
?rocessing. First it writes all of the output operands.
he values of these operands is in the write area in the
frame. When this operation is complete, the routine branches
to the routine which signals the appropriate arithmetic trap.

Note: 1. Each entry of the write area consists of a longword
containing the operand l(ocation, followed by a
longword contatn1ng the number of bytes of the
operand, followed by that many bytes containing
the value to be output. For register operands, the
address of the simulated register is used. The
location of the next b{te in the write area is
always contained in R11.

; entrance
WRITE _AREA(FP),R6 : R6 = location of output value area
R6,R1T ; have we reached the end ?
2% : yes - bypass
(R6)+ R7 : R7 = address, R8 = length
R8, (RG), (R7) : output the value
?%,Rb : position past the value

. LOOP
FAULT TYPE(FP) #1,42 ;: branch on the fault type
UNDERFLOW_TRAP=-3$ : 1 - floating underflow
OVERf.OW_TRAP-3% ; 2 = tloating overtiow
DIVIDE_TRAP-3$ ; 3 - tloating divide by zero
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CONVERT_HANDLER = Internal (ondition Mandler

parameters: P1 = Signal Array Location
P2 = Mechanism Array Location
returns with RO = Condition Response
Discussion

This routine is the internal condition handler for the
fault to trap converter., Since the converter does not make
constructive use of exceptions except in special procedures,
this routine requests of all conditions it intercepts.

If the condition is SSS_UNWIND which indicates that an
unwind is about to take place, then it restores the argument
count lon?rord in the parameter lList for the procedure so the

unwind wi work properly.
; entrance
0 . entry mask ‘
4(AP) RO : RO,R1 = condition array Locations
#5S$_UNWIND,4(RO) ; is this an unwind ?
1% : no = bypass )
4(R1) RO : RO = frame location
SAVE ALIGN(RO) ,R1 : R1 = safe copy of alignment bits
R1,#MASK_ALIGN,#2,SAVE_MASK(RO) ; store align bits in frame
R1,RO . add to the frame Location
#CALL _ARGS,FRAME_END(RQO) ; store the argument count
MOVZWL #SS$S_RESIGNAL,RO ; resignal the condition

., return
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783 . _

;gg Instruction Lookup and Action Tables

786 _ )

;g; Discussion

789 The following tables are used for identifying the

790 instructions which the fault to trap converter is supposed to

791 process and for determining what actions are necessary to

79§ ?[ocess these instructions. Three sets of tables are involved.

79 irst there is the class lookup table which is used to locate

794 the class table for a particular instruction class. Next there

795 is the class table which is used to search for a particular

796 instruction and then to determine its action pattern table.

797 Finally there is the action pattern table which specifies the

798 various actions taken for the instruction.

For a one byte opcode, the class of the instruction is the
low order nibble of the opcode and the ke{ of the instruction
is the opcode with the low order nibble cleared. For a two
byte opcode (where the first byte is FD), the class of the
instruction is the low order nibble of the second byte and
the ke‘ of the instruction is the second byte of the opcode
with the Low order nibble set to one.

_The class lookup table CLASS_TAB is a table of words which
is indexed by the class number. The first byte of the incexed
entry is the position (relative to CLASS_TAB) of the class
table for the class and the second byte ot the indexed entry
is the number of entries in the class table.

The class table for a particular class consists of two
byte strings of equal size. The first byte string (the
instruction lookug table) contains the keys for the
instructions in the class and the corresponding bytes in the
second string (the action table) consist of the positions
(relative to PATTERNS) of the action pattern table for the
instruction.

. An action pattern table is a byte string in which the
tirst byte contains the number of actions and the remainin
bytes contain the codes for the individual actions. The code
for an action contains the action type in the low order nibble
and a qualifying data tzpe in_the high-order nibble. ALl of
action codes used have been given identifiers which are
defined in the definition section of this module.

A short table which maps data type codes into their
lengths in bytes has also been included,

Class Lookup Table
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ADDD2-PATTERNS
ADDG2-PATTERNS
ADDH2=PATTERNS

Class 1 Instruction Lookup Table

ADDD3-PATTERNS

PATTERN_ADDG3~PATTERNS
ADDH3~PATTERNS

Class 2 Instruction Lookup Table

SS_F=CLASS_TAB,ACTION_F=CLASS_F

OO
TOs

> > >
4 € <

Class 0 Instruction Lookup Table

Class 0 Action Table
PATTERN _ADDF2-PATTERNS
Class 1 Action Table
PATTERN_ADDF 3-PATTERNS

Class Tables

PATTERN
PATTERN
PATTERN
PATTERN

A L Gt L ) S A ) Gl A LA L L B (FUITEIVSTIV (TEIVEITVIVY (TVIVETVE VY] ) L ) b )
o e P o P P P P e e e P P e —— e o P P P o P P e [y Sy —
333 333 3 3 > 3 3> P > > > 3 > = 3 3= 3= P 3= P 3 > 3o 3 - > 3= =
OoOOoOOMOOoOMOAOOaMaoc DO m oo aoaoo amoa amo

L] L] L] L ] - . - L] L] L ] L] L] L] L] ® - . . L] L ] . o . L] L] e L] L] L] » = .o . L]

CLASS_O:
ACTION_1:
CLASS_2:

O N - VOMN OO — NN T UV OO O r— (UMW OMN OO~ UM TN ON OO~ MW O OO — M N O
T T T T T T T T T T ANNANUNIN NN O YO Y0 OO OO O OO A AC AL A A B A N 00 30 00 3D S0 00 00 A0 00 OO ONONONON O
G0 00 a0a0 A0 60 GO A0 A0 A0 G A0 G0 A0 A0 A0 A0 A0 A0 A0 A0 60 A0 40 G0 AL GO A 60 4O A GO Ak A 4O aD O A0 AN aN G0 G0 AN A0-aD G0 A0 60 40 0 G0 A0 A0 A0 A0 A0 A0

MNOOAOQU—MWNNO DO W —MMMMMAIMMNOIMNM S DWOMANAMAANMNMNOO OO O A Y O Wk W e e W O = VMMM W
CgCCCODDODDNAODDODVUVUUUOUUOULVUUU JUUUUUVUULULULUOLUOLULLULUUuuULUUOAOO OO OoOLAaO
Lot el gt s sl gk st Sl Suth St st St . S e St s . S At Ant Rt St S S A e S A e S S S A, A At S S S, S . A AN A S, S A

(=lelelelelelelolelelelalelolelelelclelelelseleldlelalelelelelolelelalelelelalelalelolelelelelelelels oielel e le i

OCNNNNOOOOOO0O0O0O I OO~ OMO OO0 UO OO
MM TN OMNCOOOOOOON O~ OO0 T O~ O Or= v ~F O~r
alal i aalelelalelelelsdy
OOOO0COO0O0O0O0OOQOO




H 2

LIBSSIM_TRAP - Simulate floating trag _ 16-SEP-1924 00:18:50 VAX/VMS Macro v04-00 Page
1-003 LIBSSIM_TRAP - (onvert Floating Faults t 6-SEP=-1984 11:10:54 (LIBRTL.SRCILIBSIMTRA.MAR;1

61 0109 897 .BYTE *X 61 ; 62FD SUBHZ

01D %98 ; ]

0107 99 : (lass 2 Action Table

0107 900 .

0107 901 ACTION_2:
00' Q107 90% LBYTE PATTERN_SUBF2-PATTERNS ., 4/ SUBF2
03' 0108 90 .BYTE  PATTERN_SUBD2-PATTERNS . 62 SuUBD?2
06' 0109 904 .BYTE PATTERN® _SUBGZ~PATTERNS ; 42FD SUBGZ2
09’ 8}86 882 .BYTE PATTERN SUBHZ2-PATTERNS ; 62FD SUBH?

0108 907 : CLass 3 Instruction Lookup Table

0108 908 .

010B 909 CLASS_3:
«0 0108 910 BYTE *x &0 ; 43 SUBF3
60 01DC 9N .BYTE *Xx 60 : 63 suBspl
31 010D 91§ .BYTE “x 3 : 33FD CVTIGF
41 01Dt 91 .BYTE ~x 4 : 43FD SUBG3
61 01Df 914 .BYTE AX 61 ; 63FD SUBH3

01EQ 915 : )

01E0 916 : Class 3 Action Table

01€0 917 :

01EQ 918 ACTION_3:
0C' O1E0 919 .BYTE PATTERN_SUBF3-PATTERNS ; 43 SUBF 3
10* Q1E? 920 .BYTE PATTERN_ “SUBD3-PATTERNS : 63 SUBD3
1F* Q1€2 921 .BYTE PATTERN CVIGF=PATTERNS : 33FD (VTGF
16 01¢? 922 RYTE PATTERN SUBGI=PATTERNS ; 43FD SUBG3
18 8}5? g%z .BYTE PATTERN_SUBHS-PATTERNS ; 63FD SUBH3

01ES 925 : Class & Instruction Lookup Table

01ES 926 :

015 927 CLASS_é:
40 015 928 .BYTE “x 40 (YA MULF?2
50 01€6 929 .BYTE ~X 50 ; 564 EMODF
60 01e7 930 BYTE *X 60 ; 64 MULD?
70 0O1t8 931 .BYTE “x 70 ; Th EMODD
41 O01e9 932 .BYTE ‘X 41 : LL4FD MULG?
51 OQ1EA 933 .BYTE ~x 51 : S4FD EMODG
61 O016B 934 BYTE  *x 61 : 64FD MUILH?
71 O1EC 935 .BYTE ) A ; T4FD EMODM

01ED 936 : ,

Q1ED 937 : Class & Action Table

01ED 938 :

Q1ED 939 ACTION_4:
00' Q1ED 940 .BYTE PATTERN_MULF2-PATTERNS ; &4 MULF?2
28' QO1EE 941 .BYTE PATYERN EMODF=PATTERNS ; 54 EMODF
03' O1EF 942 .BYTE PATTERN HULDZ -PATTERNS ; 64 MULD?
31 010 943 BYTE PATTERN EHODD PATTERNS : 74 EMODD
06' 01F1 944 .BYTE PATTERN HULGZ -PATTERNS ; &44FD MULG?
37' 01F? 945 .BYTE PATTERN EHOD ~PATTERNS ; S54FD EMODG
09' Q1fF3 946 .BYTE PATTERN HULH -PATTERNS ; 64FD MULH?
3! 8};2 gzg .BYTE PATTERN EHODH PATTERNS ; 74FD EMODH

01FS 949 : Class S Instruction Lookup Table

01FS 950 ;

015 951 CLASS_S:
40 O01FS 95% .BYTE “x 40 ;45 MULF3
50 01fF6 95 .BYTE “x S0 ;55 POLYF
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ACTION_LOOP - Action Dispatching Routine
entered by branching
no parameters

Discussion

.This routine passes control to the routine for the next
action required to process the current instruction. The
pointer to the current action code is contained in the local
cell ACTION_PTR and the number of actions not yet processed is
contained in the local cell ACTION_COUNT. When all of the
actions for the instruction have been performed, control
passes to FINISH. When an action is complete, the routine
exits by branching to ACTION_LOOP.

LY B N FE FE EE FI FIE FE FIE I FE FE FE NI R FE N R NI R I I

> > > 00 0000 OO0 OO OO OOVC OO OOV OVOOOOOO |
POWOMDOODODOODODEOTDEPODDE®ODEODODODODODODDOD@ -~

[e]lelelaieidelelelolelelelelaloloialolelolelalolelalelolelalolalalelelolelalelelele e BT

Note: 1. When an action routine is entered, the following
values are available in the registers:
R6 = type ot action
R7 = data type for action .
: R8 = data type Length for action
ACTION_LOOP: ; entrance
FC AD 97 DECB ACTION_COUNT(FP) . decrement the counter
03 18 BGEQ 1% . it's not negative - skip
FEBS 31 BRW FIN]SH : tinish up _ _
F4 AD D6 1$: INCL ACTION PTR(FP) ; increment the action pointer
50 F&4& BD 9A MOVZBL @ACTIOR PTR(FP),RO ; RO = next action byte
SO0 04 00 EF EXTZv  #0,#4,R0O,R6 ; R6 = type of action
50 04 04 EF AF EXTIZV  #4,#4 ,RO,R7 : R7 = data type
58 DB AF47 98 (2Bé CVIBL  DATA_LENGTHS-1[(R7],R8 ; RB = data length
06 01 56 CF 0289 CASEL  R6,#T,#6 : branch on the action type
000E* 028D 2%: .WORD  OPERAND-2$ : 1 - operand with read access
000E® 028F .WORD  OPERAND-2% . ¢ - operand with write access
000e" 92C1 .WORD  OPERAND-2$ ; 3 - operand with modify access
000E"* 02C3 .WORD OPERAND-2$% ; & - operand with address access
Q1EF' 02C5 .WORD  WORD _BRANCH=2$% . 5 - word branch displacement
0254°' 02€7 .WORD  CHECR_POLY=-2$ . 6 - post checking for POLYx
0200°* ggg .WORD  (MECKX_ACB-2% : 7 - post checking for A(Bx
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Instruction Operand Processing Routines

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

General Discussion

The following routines perform those actions which
spacify instruction ooerand processing. The action code
contains the access type and the data type for the operand
and these values along with the data type are available in
the registers R6, R7, and R8. The routine operand decodes
the operand specifier and branches to the routine for handling
the particular operand tyge. When this routine is entered, the
operand.sgec1f1er byte, the low order nibble, and the high
order nibble, are available in RO, R1, and RZ.

During operand processing all of the side effects which
change register values unless fPD is set in the PSL in which
case only side effects for PC are performed. This is because
operand scanning is only used to determine the instruction
length when FPD is set since the operands are in the user's
registers or on his stack.

Except for literal mode operands and index mode operands
the operand scanning routines samgl‘ determine the location
of the operand and enter ACCESS_OPERAND with this location in
R9. For literal mode operands, the operand value is computed
and stored in the read area. For index mode operands, the
index modification is computed into R3 and then the routine
process the next byte as an operand specifier and branches to
the appropriate operand processing routine,

The routine ACCESS_OPERAND performs one of several actions
for the operand based on the operand access and data types and
on the type of exception being processed. If the operand is
read or address, then the operand value or address is copied
into the read area. If the operand is write or modify then a
value for it is placed in the write area depending on the data
type and exception type. For integer data types and for
underflow exceptions, this value 1s always zero. For overflow
and divide exceptions and floatung operands the value is a
reserved floating value. When ACCESS_OPERAND is done control
passes back to ACTION_LOOP,

The read area is used to hold the values of all o1 the
read only and address only operands of the instruction in
contiguous bytes. The register R10 contains the location of
next available byte in the read area. The read area is used
by the pcstprocessing routine tor the A(Bx instructions 1n
order to determine it the branch should be taken,

The write area is 8 List of all of the values to be
output by FINISH when instruction processing is complete,
The values are not output as the operands are processed since
the architecture requires that all operands be processed
before any values are output. The format of this area is
given in the description of FINISH.
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02(B l%BS :
02(B 1384 ;
02C(B 1385 ; OPERAND - Process the Next Operand Specifier
02(8 1386 ;
02(B 1387 ; entered by branching
02(B 1388 :
0oCE 1389 : parameters: ( See the discussion of ACTION_LOOP. )
02(B 1390 ;
02(B 1391 CPERAND: ; entrance
50 S0 B8D 9A (2(B 139% MOVIBL @REG_PC(FP),RO : RO = operand sBecifier byte
SO AD D6 0Q2CF 139 INCL REG_PC(FP) ; increment the P(
51 50 04 00 EF 0%02 1394 ExTZv  #0,84,R0,R1 : Rl = low order nibble of specifier
52 50 04 04 EF Q2D7 1395 EXTIV  #4,#4,RO,R2 : R2 = high order nibble of specifier
€3 D& 020C 1396 CLRL : clear the index modification
OF 00 52 CF 02DE 1397 CASEL  R2,#0,#15 ; branch on the high order nibble
0020 02E2 1398 1$: .WORD L ITERAL _MODE-1$ : 0 - literal mode
0020' 02€4 1399 .WORD  LITERAL_MODE-1% : 1 = Lliteral mode
0020' 02€6 1400 WORD  LITERAL_MODE-1$ . 2 - literal mode
0020' 02E8 1401 WORD  LITERAL MODE-1$ : 3 - Literal mode
006D°' 02EA 1402 .WORD  INDEX_MODE-1$ : & - index mode
Q0AB' Q2EC 1403 .WORD  REGISTER _MODE-1$ ;5 - register mode
00BO' Q2EE 1404 .WORD  REG_DEF _MODE-1$ : 6 - register deterred mode
00B9' 02F0 1405 .WORD  DECR_moDE-1$ ; 7 - autodecrement mode
00CF' 02F2 1406 .WORD  INCR_MODE-1$ . 8 = autoincrement mode
Q00EA' Q2F& 1407 .WORD  INCR_DEF_MODE-1$ . 9 - autoincrement deferred mode
0108' 02F6 1408 .WORD  BYTE_DISP_MODE-1$ : A - byte displacement mode
0111° Q2F8 1409 WORD BYTE_OEF_MODE-1$% ; B - byte displacement deferred mode
011A' 02FA 1410 .WORD  WORD_DISP_MODE-1$ ;: C - word displacement mode
0124 Q2FC 1411 .WORD  WORD_DEF MODE-1$ : D - word displacement deferred mode
012E' O02FE 1412 .WORD  LONG_D]SP_MODE-1$ ;: £ - long displacement mode
0138° 8%8% }2}2 .WORD LONG_DEF_MODE-1$ ; F - long displacement deferred mode
0302 1415 : Process a Literal Mode Operand Specifier
0302 1416 ;
0302 1417 LITERAL_MODE: . entrance
06 01 57 CF 0302 1418 CASEL  R7.M1.,#6 ; branch on the data type
000E' 0306 1419 18: .WORD  28-1% ;s 1 = tloat
0019 0308 1420 .WORD  3%-1% ; 2 - double
001F' Q30A 1621 .WORD  48-1% ;3 - arand
002C' 030C 1422 .WORD  63-18% ;4 - huge
0039' 030 1423 .WORD  78%-1% s 5 - by
003E* 0310 1424 .WORD  8%-1% ; 6 - word
0043 0312 1425 WORD  9%-18% ; 7 - lon . _
50 SO 0& 78 0314 1426 2%: ASHL #4 RO ,RO ; position the Literal bits
BA 4000 CO 9 0318 1427 MOovAB  1a{&(RO), (R10)+ ; save the value
2D 11 031D 1428 BRB 108 ;. bypass , ]
50 50 04 78 O31F 1429 38: ASHL #4 ,RO,RO . position the Literal bits
06 11 0323 1430 BRB 5% : skip . .
SO0 S50 01 78 0325 1431 4$: ASHL #1 .RO,RO . position the Literal bits
8A 4000 CO 9E 0329 1432 5%: movAB  1af4(R0O), (R10)+ ; save the first Longword
8A D& 03§E 1433 CLRL (R10)+ . clear the second longword
1A 11 0330 1434 BRB 108 ; bypass , _
SO SO 1D 9C 0332 1435 6% ROTL #29 RO, RO . position the Literal bits
BA 4000 (O 9 0336 1436 MOVAB  1a14(R0), (R10)+ : save the first Longword
8A D& 0338 1437 CLRL (R10)+ . clear the second longword
8A 7C 033D 1438 CLRQ (R10) ¢ ; clear the second quadword
8A S0 90 O33F 1439 7%: Mmove RO, (R10)+ ; save the byte value
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08 11 0%42 14640 BRB 10% . bypass
BA S0 BQ Q344 1441 8%: MOVW RO, (R10) ¢ ; save the wo~d value
03 11 0347 144; BRR 10$ : skip
BA S0 DO 0349 1443 9%: MOV. RO, (R10)+ ; save the longword value
FFLGC 8§2$ }22? 108: BRW ACflON_LOOP ; end o7 operand processing
034F 1646 R Process an [Index Mode Operand Specifier
034F 1447 R
Q34F 1448 INDEX_MODE: ; entrance
53 14 AD4Y  SB (S Q34F 1449 MULLY RB,REG_RO(FP)[R1],R3 ; RY = index modification
SO SO BD 9A 0355 1450 MOVIBL aQREG PC(FP),R0 ; RO = next ogerand specifier byte
50 AD D6 0359 1451 INCL REG_PC(FP) ; increment the PC
51 SO 04 00 EF 035¢C 145§ ExTzv  #0,%4,R0,R1 : Rl = Low o-der nibble or specifier
5¢ SO0 04 04 EF 0361 145 EXTIV  #4,#4 ,RO,R2 ; R1 = high order nibble of specifier
OF 00 52 CF 0366 1456 CASEL  R2.#0,#15 ; branch on the high order nibble
0000 036A 1455 18: .WORD 0 : 0 - Literal mode
0000 036C 1456 .WORD 0 : 1 = Literal mode
0000 N3I6E 1457 LMWORD 0 : % - literal mode
0000 0370 1458 WORD O ; 5 - Literal mode
0000 0372 1459 WORD 0 ; & - index mode
0000 0376 1460 .WORD 0 : 5 - register mode
0028 0376 1461 .WORD  REG_DEF _MODE-1$ : 6 - register deferred mode
0031' 0378 1462 .WORD  DECR_MOBE-1$ ; 7 = autodecrement mode
0047' Q37A 1463 .WORD  INCR_MODE-1$ : 8 - autoincrement mode
0062 037C 1464 .WORD  INCR_DEF _MODE-1$ : 9 = autoincrement deferred mode
0080' 037 1465 .WORD BYTE_DISP _MODE-1$ : A - byte displacement mode
0089' 0380 1466 .WORD  BYTE_DEF_MODE-1$ : B - byte displacement deferred mode
g092' 0382 1467 .WORD  WORD_DISP_MODE-1% ; C - word displacement mode
009C: 23/ 1468 .WORD  WORD_DEF MODE-1% : D - word displacement deferred mode
00A6' 0386 1469 .WORD  LONG_DISP_MODE-1$ ; E - long displacement mode
0080 8%32 ]:;? .WORD  LONG_DEF_MODE-1$ : F - long displacement deferred mode
038A 1472 : Process a Register Mode Operand Specifier
038A 1473 :
038A 1474 KEGISTER _MODE: . ent-ance
S9 14 AD41 DE O038A 1475 MOVAL  REG_RO(FP)[R1],R9 ;: R9 = location of the operand
0081 N 8%35 }2;9 BRY ACCESS_OPERAND ; access the operand
8%3% }2;3 R Process a Register Deferred Mode Operand Specitier
0392 1480 REG_DLF_MODE: ; entrance
59 14 AD41 53 (1 0392 1481 ADDLY  R3I,REG_RO(FP){R1],R9 : R9 = location of the operand
00A8 ¥ gggg }:g% BRW ACCESS_OPERAND ; access the operand
0398 1484 : Process an Autodecrement Mode Operand Specifier
0398 1485 :
0398 1486 DECR_MODE: : entrance .
03 56 AD 1B E1 0398 1487 BBC #FESL_FPD,PSL(FP),1$ ; side effects are allowed - skip
FEFB 31 03A0 1488 BRW ACTION_LOOP . end of operand proc9551n? i
14 AD4T 58 (2 03A3 1489 18: SUBL R%.REG_RO(FP)ERIJ ; subtract data size from the register
59 14 AD4T 53 €1 Q3A8 1490 ADDL R3S REG_RO(FP)[R1],R9 ;. R9 = location of the operand
0092 3 8%3% 1491 BRY ACCESS OPERAND : access the operand
8%3} }23% : Process an Autoincrement Mode Operand Specifier
0381 1495 INCR_MODE : . entrance
51 OF D1 03Bt 1496 CMPL #15,R1 ; is the register PC ?
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08 13 03B&4 1497 BEQL 1% ; yes = side effects are required
03 5S4 AD 1B §1 0386 1498 8BC #PSL _FPD,PSL(FP),18 ; side effects are allowed - skip
FEDD 1 03BB 1499 BRW g TION_ L60P . end of operand processing
59 14 AD4) 53 (1 03BE 1500 18: ADDL3 REG_RO(FPI[R1],R9 . R9 = operand address
14 ADU 58 €0 03C4 1501 ADDL?2 R8 REG-RO(FP)[RI] ; increment the register
0077 AN 8%%? }gg% BRW ACCESS” _OPERAND ; access the operand
8%%% }ggg E Process an Autoincrement Deferred Mode Operand Specifier
03CC 1596 INCR_DEF MODE: . entrance
51 OF D1 03CC 1507 tmPL #15,R1 ; is the register PC ?
08 13 0QICF 1508 BEQL 1% . yes - side effects are required
03 S¢ AD 1B %1 0301 1509 B8( #PSL _FPD,PSL(FP),1$8 ; side effects are allowed - skip
FEC? 1 0306 1510 BRW ACTION_LOOP . end of operand processing
59 14 AD4Y DO G3D9 1511 18: MOVL REG_ROTFP)[R1],R9 : R9 = location of address longwnrd
59 69 S3 (1 OCIDE 151% ADDL3  R3,TR9),R9 ; R9 = operand address
164 AD4T 06 €O O3E2 151 ADDL2  #4,REG_RO(FP)[R1] ; increment the register
0059 %N 8%%1 }g}g BRW ACCESS “OPERAND ; access the operand
8%%: }g}g : Process a Byte Displacement Mode Operand Specifier
03EA 1518 BYTE_DISP_MODE: ; entrance
59 S08D 98 O3EA 1519 CUTBL  @REG_PC(FP),R9 ; R9 = the hyte displacement
50 AD 06 O3EE 1520 INCL REG_PC(FP) ; increment the PC
31 N 8%:% }g%% BRB DISP_MODE ; tinish processing the specifier
8%;% }ggz : Process a Byte Displacement Deferred Mode Operand Specifier
03F3 1525 BYTE_DEF MODE: ; entrance
59 SO0 BD 98 OQ3F3 1526 CVIBL  @IREG_°C(FP),R9 ; R9 = the byte displacement
SO AD D06 OQ3F7 1527 INCL REG _PC(FF) ; increment the PC
331N 8%;? }253 BRB ODISP_DEF_MODE : tinish processing the specifier
8%;% }g%? E Process a Word Displacement Mode Operand Specifier
O3FC 1532 WORD DISP MODE : ; entrance
59 S0B8D 32 O3FC 1533 CVTWL  SREG_PC(FP), 9 : R9 = the word displacement
50 Ab 02 CO 0400 1534 ADDL2  #2,REG_PC(FP ; increment the PC .
1t N 8282 }ggg BRB DISP _mODE ; finish processing the specifier
8282 }ggg E Process a Word Displacement Deferred Mode Operand Specifier
06406 1539 WORD_DEFf " MODE : ; entrance
59 508D 32 0406 1540 CVviWwL @REG PC(FP),R9 : R9 = the word dispiacement
50 AD 02 CO OQ40A 1541 ADDL? #2 ,REG PC(FP) ; increment the PC _
1 F 1N 82?5 }gzg BRB DISP DEF _MODE ; finish processing the specifier
82}8 }gzg : Process a Long Displacement Mode Operand Specifier
0410 1546 LONG_ DISP MODE : ; entrance
59 SO BD D00 0410 1547 mOvL aREG PC(F ) .R9 : R9 = tre longword displacement
50 AD 04 (0 0416 1548 ADDL?2 PC P) : increment the P(
oA N 82}2 }ggg 8RB DI§P n0D : finish orocessing the specifier
82}: }ggl : Process a Long Displacement Deferred Mode Operand Specitfier
041A 155% Lonc_oer:nooe ; entrance
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59 S0 BD DO 0Q41A 1554 MOVL dREG _PC(FP) R9 ; R9 = the word displacement
50 AD° 04 (O 0415 1555 ADDL2  #4 ,REG PC(FP) : increment the PC
o8 M 84 ¢ }%29 BRB DI§P_DEF_HODE ; finish processing the specifier
82 2 }ggg ; Complete Processing Displacement Mode _pecifier
0424 1560 DISP_MODE: . entrance
59 14 AD4) (0 0424 1561 ADDL?2 R§G RO(FP)CR1],R9 . add the register value
59 S3 (0 0429 156§ ADDLZ R3,R9 ; add the index modification
00146 W 825% 1224 BRW ACCESS_OPERAND ; access the operand
82%: }ggz ; Complete Processing Displacement Deferred Mode Specifier
042F 1567 CISP_DEF_MODE: ; entrance
03 5S¢ AD 18 E1 oagr 1568 88C #PSL_FPD,PSL(FP),1$ ; side effects are allowed - skip
FE6L 31 0434 1569 BRW ACTION LOOP . end of operand processing
59 14 ADGY  (CC 0437 1570 18: ADDL REG ROTFP)(R1),R9 . add the register value
59 69 S¥I €1 043C 157 ADDL R3,TR9) ,R9 : R9 = the operand location
0000 31 822% 12;% BRW ACCESS_OPERAND . access the operand
0643 1574 . Perform Operand Accessing Functions
0443 1575 .
0643 1576 ACCESS_OFERAND: ;. entrance
03 54 AD 18 E1 0443 1577 88(C #PSL _FPD,PSL(FP),1$ ; is the FPD bit set ?
FESO 31 0448 1578 BRW ACTION_LOOP ; yes = don't dc anything
03 01 56 CF 0Q44tB 1579 1$: CASEL  R6.M1.% . branch on the operand access
0008° Q44F 1580 2%: .WORD  3%-2% : 1 - operand with read access
0012' 0451 1581 .WORD  43%-2% . ¢ = operand with write access
0012 0453 1582 LMORD  4%-2% : 3 - operand with modify access
0057' 0455 1583 .WORD 9%-2% . & - operand with address access
6A 69 58 28 0457 1584 3%: MOVCY RB8.(R9),(R10) . make a copy of the operand value
SA 58 (0 0458 1585 ADDLZ? RB,R10 . update the copy index
FESA 31 O04SE 1586 BRW ACfION_LOOP . end of operand processing
05 52 D1 0461 1587 4$: CMPL R2.#5 . register mode operand ?
15 13 0464 1588 BEQL 5% : ‘es - bypass .
50 6948 9E 0466 1589 MOVAB (R9)[R8],RO : RO = address follou1n? operand
SE S0 D1 0Q46A 1590 CMPL RO,SP ; is operand below the trame ?
0C 18 046D 1591 BLEQU 5% : ;es - bypass
50 S8 AL 9E Q46F 1592 MOVAB  LOCAL_END(FP),RO ; RO = end of local storage
59 SO DY 0473 1593 CMPL RO,R9 ; does the operand follow the frame ?
03 18 Q476 1594 BLEQU 5% ; yes = skip
59 50 DO 0478 1595 MOVL RO.R9 : change the operand address
88 59 DO 0478 1596 5%: MOVL R9,(R11)+ ; store the store address
88 58 DO Q47 1597 MOVL R8,(R11)+ ; store the store length
68 58 00 6 00 2C 0481 1598 MovCS  #0,(SP) ,#0,RB,(R11) . clear the stored value
5 AD 04 00 04 FO Q4B? 1599 INSV #PSLM_Z,#0,#6 PSL(FP) ; describe a zero value
02 01 ¢D AD _ 8F (48D 1600 CASEB  FAULTCTYPE(FPS,#1,#2°  : branch on the fault type
000E* 0492 1601 6%: .WGRD  8%-6% : 1 - tloating undertflow
0006' 0494 1602 .WORD  78-68% : % - floating overflow
0006° 0496 1603 .WORD  7%-6% : 3 - floating divide b; zero
54 AD 08 (8 0498 1604 7%: BISL? #PSLM N, PSL(FP) ; set the N bit in the PSL
00 68 OF E2 049C 1605 8BSS 15, (R8s . make the value 3 reserved value
58 58 (O O04AD 1606 8S: ADDLZ2 RB_R1 : increment the store index
FDFS 31 (04A3 1607 BRY ACTION_LOOP ; end of operand processing
8A 6 DO 0Q4A6 1608 9%: MOVL (R9), (R10) + . copy the operand address
FDEF b3 82:2 12?3 BRW ACTION_LOOP ;. end of operand processing
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04AC 161§ :
06AC 161 ; Process a Word Branch Displacement Operand
QAL 1614 :
04AC 1615 ; entered by branching
06Al 1616 :
Q4AC 1617 : parameters: ( See the discussion of ACTION_LOOP. )
04AC 1618 R
Q4AC 1619 : Discussion
Q4AC 1620 : ) ,
04AC 1621 : This routine process a word branch displacement operand
8::% }g i : and stores the branch address in BRANCH_ADDRESS.
06AC 1624 WORD_BRAN(CH: ; entrance
50 50 BD 32 QWAL 1625 (VTw aREG_PC(FP),RO ; RO = branch displacement
50 AD° 02 (0 04B0 1606 ADDLY  #2,REG_PC(FP) : increment the PC
EC AD 50 AD 50 (1 0Q4B4 16%7 ADD: RO REG_PC(FP).BRANCH-AboﬁESS(FP) ; save the branch location
FDDE 31 8:83 }gzg BRW ACfION-LOOP ; end of operand processing
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048D 1611 :
04BD 163§ : CHECK_ACB - Perform Post [nstruction (hecking for A(Bx
04BD 16% :
04BD 1634 ; entered by branching
04BD 1635 :
04BD 1636 : parameters: ( See the discussion of ACTION_LOOP. )
048D 1637 : , ,
04BD 1638 : Discussion
04BD 1639 :
04BD 1640 : This routine performs the post instruction checking
04BD 1641 : required to simulate floating arithmetic traps for the A(Bx
048D 164§ : instructions. First the carry bit is set equal to the value
04BD 156 : of that bit when the instruction was started. If the exception
04BD 1644 : was an overflow, then the check1ng is complete. If the
04BD 1645 : exception was an underflow, then the step and Limit in the
048D 1646 : read ares are tested to see whether the jump should be taker
04BD 1647 : under the assumption that the index is zero. If the jump
04BD 1648 : should be taken, then the the branch destination address is
04BD 1649 : stored into the simulated PC.
048D 1650 :
04BD 1651 CHECK_ACB: ; entrance o
5¢ AD 01 (A 04BD 165% BICLZ  #PSLM_C,PSL(FP) : clear the C bit in the PSL
04 FE AD E9 04C1 165 B.8C CARRYZBIT(FP), 18 ; was the carry bit originally set ?
54 AD O (8 04C5 1654 BISLZ  #PSLM C,PSL(FP) : yes - make sure it's set in the PSL
FDAD 01 91 04C9 1655 18: cMPB #1,FAOLT_TYPE(FP) : floatine underflow ?
FA 13 04CD 1656 BEQL 1% ; yes - skip
FOC9 31 Q4CF 1657 BRW ACTION _LOOP : no = finish up
SO0 (& AD4B  9E 04D2 1658 2%: MOVAB  READ AREACFP)LR8].R0 : RO = location of second operand
1€ 10 04D7 1659 BSBB  ACB_TEST : test the addend
0A 19 04D9 1660 BLSS 3% . it's negative - bypass
50 58 (2 04DB 1661 SUBLZ R8,RO : RO = location of tirst operand
17 10 04DE 1662 8SBB  ACB_TEST : test the Limit
0D 14 04EQ 1663 BGTR 3] ; it's positive - bypass
FOB6 31 Q4E2 1664 BRW ACTION_LOOP ; tinish up _
50 58 (2 O4E5 1665 38: SUBLZ R8,R0 ; RO = location of first operand
0D 10 OQ4EB 1666 BSBB ACB_TEST ; test the limit .
03 19 04EA 1667 BLSS 3] ;: it's negative - skip
FOAC 31 Q4EC 1668 BRY AC1]ON_LOOP ; finish up
50 AD  EC AD DO OQ4EF 1669 4§$: MOVL BRANCH_ADDRESS (FP) ,REG_PC(FP) ; set up the branch
FDAL 31 Q4F& }g;? BRW ACTION_LOOP : tinish up
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ACB_TEST - Perform value Testing for CHECK_ACB ACB,
entered by subroutine branching ACB,

Location of Value to be Tested ACB
Data Type Code ACCE

returns with Condition Codes = Result of Test ACC\

parameters: RO
R7

Discussion ACT]

This routine tests the value addressed by RO whose data ACTI
t‘pe code is given in R7. The condition codes in the PSL ACT]
when the routine returns reflect the outcome of the test. ACT]

[ PTETETETERE P I I T T I I TR WA I

entrance ACT]
branch on the data type ACT]
1 - floatsn?

2 - double floating ACT]
3 - grond floating ACT]
4 - uge floating ACT]
test the floating value ADDF
return with the condition codes ADDF
test the double floating value BRA!
return with the condition codes BRA}
test the grand floating value BYTE
return with the condition codes BYTE
test the huge floating value BYTE
return with the condition codes E:kt
CHE(
CHE(
CLAS
CLAS
CLAS
CLAS
CLAS
CLA!
CLA!
CLA!
CLA!
CLA!
CON\
DAT/
DECI
DlSH
D1SI
Dlv
DOUl

FAUL
F AUI
FIN
FLO
FLO
FRAI

ACB_TEST:
CASEL  R7.#1,#3
18: WORD 318
.WORD  38$-1%
.WORD  &$-1%
.WORD  58-1%
28: ISTF (RO)
RSB
38: TSTD  (RO)
RSB
4$: TST6  (RO)
RSB
5 TSTH  (RO)
RSB
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CHECK_POLY:
8BS

HALT
1$: CASEB
2s: .WORD

.WORD
3%: CMPL

BNEQ

CLRQ

ADDL 2
4%: MOvV2WL

CLRL

INSV

BRY
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CHECK_POLY = Perform Post [nstruction Checking for POLYx
entered by branching
parameters: ( See the discussion of ACTION_LOOP. )
Discussion

This routine performs the post instruction checking that
is necessary to simulate the traps properly for the POLYx
instructions, Accordin? to the architecture, the overflow
and underflow faults always cause these instructions to be
suspended so the orerands are only scanned to determine the
instruction length.

for an overflow exception, the result area is set to a
reserved value and the condition codes are set to describe
a reserved value. [f the instruction is POLYH, then the
argument 1is unstacked. A floating overflow trap is then
signaled.

for an underflow exceg;ion. things are quite a bit more
complicated since the architecture requires that the
instruction be run to completion before the trap is signaled.
We perform this operation by creating our own arithmetic fault
in 8 POLYx instruction and then move the state of the user
instruction to our registers (leaving the implementation
dependant information alone) and resume the operation of

our instruction. Our instruction is run in a context with

fU cleared so rew underflow faults =ill not occur. [f the
instruction runs to completion, then the final state is moved
back to the user registers and the implementation dependant
information is cleared. It an overtlow occurs then the action
described above for an overflow fault is performed after the
state is moved back to the user registers. If LIBSSIM_TRAP is
or is called from the primary or secondary exception vecto s,
then an overflow trap is also possible in which case the user
registers are put back and the trap is signaled. Two other
exceptions are also possible, a reserved operand exception

and an access violation exception. When either of these occur,
the user registers are put back and the fault is signaled.

entrance )

FPD is set in the PSL - skip

it's not set - something went wrong
branch on the type of fault

#PSL_F#D,PSL(FP),1$
FAU%I_TYPE(FP).#1.'1

3% 1 = tloating undertlow

3%- 2 - floating overfliow
#HUGE _TYPE ,R7 is the data type huge ?

4% no - bygass

REG_R2(FP) clear the user's R2 and R3

#16TREG_SP(FP)
#18.:5,REG_RO(FP)

REG RI(FPY

#PSCM NZ,#0,#4,PSL(FP)
OVERFCOW_TRAP

unstack the argument

store a reserved operand
clear the user's R

describe a reserved operand
generate the trap

LB NS FE FE . FE NE FE FI EN FIN FE NN NFE ¥
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56 SD DO 053¢ 176§ 5%: MOVL FP.R6 ; R6 = copy of frame pointer
58 D& (0541 176 CLRL R8 . condition XQT_POLY to generate fault
063C'CF 00 fB 0543 1764 CALLS  #0,w*xQT_POLY . generate the Tault
58 D& 0548 1765 CLRL R8 ; clear the exception code area
59 04 DO 054a 1766 MOVL #PSLM_Z R9 : R9 = condition code for zero
03 01 S7 CF Q5. 1767 CASEL  R7.#17#% ; branch on the data type PSEC
0B' 0551 1768 6%: .WORD  7%-6% 1 - floatin? ===
1E' 0553 1769 .WORD  8%-6% ; g - double Tloating - A
16" 0555 1770 .WORD  8%-6% : 3 - grand tloating L18
34 0557 1771 .WORD  9$-6$ : & - huge floating $ABS
50 D& 0559 177% 7$: CLRL RO ; clear the result so far
51 D& 0558 177 CLRL R1 : céear the argument
53 20 AD 04 L1 055D 1774 ADDLY  #4,REG_R3(FP),R3 : R3 = location of coefficients
5¢ 1C AD 01 83 0562 1775 SUBBY  #1 REG_R2(FP),RZ . insert remaining coefficients in R2
3¢ 13 0567 1776 BEQL 1§ ; the count is zero - bypass
51 AD DO 0569 1777 MOVL REG_R1(FP) ,R1 : Rl = the argumert Phas
26 11 056D 1778 BRB 10% ; b{pass T
SO 7C 056F 1779 8%: CLRQ RO ; clear the result so far Init
5¢ 70 0571 1780 CLRQ_  R6 : clear the argument ' Comm
53 20 AD 08 (1 0573 1781 ADDL3  #8,REG_R3(FP),R3 ; R3 = location of coefficients Pass
52 1C AD 0 83 (578 1782 SUBBY  #1,REG_R2(FP),R2 ; insert remaining coefficients in R? Symb
1E 13 0570 1783 BEQL 14 : the count is 2ero - bypass Pass
54 Ab 70 057F 1784 Mova REG_R4(FP) R4 : R4,R5 = the argument Symb
10 11 0583 1785 8RB 10$ ; b{pass Psec
SO0 7C 0585 1786 9§%: CLRQ RO ; clear first part of result so far Cros
51 7C 0587 1787 C(LRQ_ R1 ; clear second part of result so far Asse
55 28 AD 10 C1 (589 1788 ADDLY W16 ,REG_RS(FP : R5 = location of coetficients
S4& 24 AD 01 83 osag 1789 SUBB3  #1,REG_R4(FP) ; insert remaining coefficients in R4 The
08 13 0593 1790 geal 11§ ; the count is zero - bypass 3656
S8 01 DO 0595 1791 10$: MOVL #1,R8 ; request the FPO bit this time Ther
063C'CF 00 FB 0598 1792 CALLS  #0,W~XQT_POLY ; execute appropriate POLY instruction 2158
03 01 57 CF 0590 1793 118:  CASEL R7,#1,43 ; branch on the data type 9 pa
08' 05A1 1794 128:  _WwORD 13§-1¢$ i 1z floating
6' 05A3 1795 .WORL  143-12% ;: 2 - double floating
' QSAS 1796 .WORD  14%-12% : 3 - grond floating
QSA7 1797 .WORD  15%$-12% i b - uge floating
16 AD 50 05A9 1798 13$: Mova RO,REG_RO(FP) . store the result so and argument
1C AD 52 05AD 1799 MOVB R2,REG_R2(FP) . store the remaining coefficients Macr
20 AD 53 0581 1800 MOVL R3_REG_R3(FP) . store location of coefficients oo
22 0585 1801 BRB 168 : bypass -$25
14 AD 50 0587 1802 148: Mova RO,REG_ROC(FP) ; store the result so far
1C AD 52 0588 1803 MOVB R%.REG_R%(:P) ; store the remaining coefticients 582
20 AD 53 058F 1804 MOVL RI.REG_R3(FP) . store location of coefficients
26 AD 5S4 05C3 1805 MOVQ R4  REG_R&(FP) ; store the argument Ther
10 05¢7 1806 BRB 16§ : bypass
14 AD 50 05C9 1807 15%: Mova RO,REG_RO(FP) ; store first part of result so far MACR
1C AD 52 05¢0 1808 Mova R2,REG_R2(FP) . store second part of result so far
24 AD 56 0501 1809 MOVB R4 ,REG_R4(FP) ; store the remaining coefficients
28 AD 55 DO 05D5 1810 MOVL RS ,REG_RS(FP) . store location of coefficients
58 0C D1 03509 1811 168: CMPL #5§$_ATCVIO,R . was there an access violation ?
93 12 050C 181§ BNEQ 17% ; no - skip .
6 31 CSpe 181 BRW ACCESS _FAULT ; process the access violation fault
00000454 8F D1 OSEY1 1814 178: (MPL #558_ROPRAND ,R8 : Was there a reserved operand ?
03 12 O05€68 1815 BNEQ 18% . no - skip
40 31 Q5ea 1816 8RW OPERAND FAULT . process the reserved operand fault
0000048C 8F 01 OS5ED 1817 18%: (MPL #558_FLTOVF ,R8 . was there a overflow trap ?
12 12 O05f6 1818 BNEQ 208 . no - skip
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5S¢ AD 06 00 O0OC FO OQ35F6 1819 INSV #PSLM_NZ #0,44,PSL(FP) ,; describe a reserved operand
57 04 D1 OSFC 18¢0 CMPL #HUGE “TYPE ,R7 ; is the data type huge ?
04 12 O0SFF 1821 BNEQ 19% ; no = skip
4C AD 10 CO Q601 18 g ADDL2 #M16,REG _SP(FP) ; unstack the argument
0146 31 0605 1825 19%:  BRW OVERFLO@ TRAP : process the overflow tra
58 000004B4 ot D1 0608 18 L 20%: (MPL #SSS_FLTOVF _F RS ; was there 2 overflow fault ?
03 12 O060F 1825 BNEQ 1% ; no = skip
FFOC 31 0611 1826 BRW $ ; process the overflow fault
S¢ AD 064 00 S9 FO 0614 1827 21%: INSV RO, #0,#4 ,PSL(FP) ; set the condition codes
03 01 57 CF Q61A 1828 CASEL  R7_ #7143 ; branch on the data type
0008' 061E 1899 228:  .WORD 23§-25% ; 1= floating
0008" 0650 18 0 .WORD gt- $ : g - double floating
0008' 0622 1831 .WORD $-22% ;. 3 - grand floating
0011"* 0624 183§ .WORD 4$-22% : & = huge floating
1CAD 18 08 0 FO 0626 1833 23s: INSV #0,48 424 ,REG R2(FP) : perform remainlng clear
0111 31 062C 1834 BRW UNDER‘LOH_TRAP ; process the floa in? underflow
26 AD 18 08 00 O 06§F 1835 24%: INSV #0 #8 #24 REG_R4(FP) ; perform remaining clear
4C AD 10 (0 0635 1836 ADOL2  #18,REG_SP(FPTY : unstack the argument
0106 N 82%2 }g%g BRW UNDéRFLOU_TRAP ; process the floating underfiow
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XQT_POLY - Execute a POLYx Instruction
parameter: R8 = Set FPD in the PSL Indicator
returns with R8 = Way Instruction Ended
Discussion

This instruction executes one of POLYx instructions
chosen to be the same as the instruction which the converter
is processing. If the parameter RB is zero, then the FPD bit
in the PSL is clear when the instruction is entered and so
an overflow fault occurs because of the choice of the argument
and coefficients. The routine returns with all of the )
registers for the fault intact. If R8 is one, then the FPD bit
is set in the PSL for the instruction so the instruction
resumes starting from the state in the reglsters. It any
exception occurs, then R8 contains the code for the exception.
If an access V\o[gt1on occurs, then the condition handler
saves additional information,
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840
i
8¢5
B4b
845
846
847
848
849
850
B3
854
855
856
857
858
859
860
861
862 XQT_POLY: ; entrance
0000 863 .WORD 0 : entry mask .
60 O06E1'CF  9E 864 MOVAB  WAPOLY_MANDLER, (FP) . set up the condition handler
9 ¢ 865 MOVPSL R9 : R9 = the PSL
00 59 06 ES 866 BBC(C #PSL _FU,R9,1$ ; clear the FU bit in the PSL
06 58 E9 867 1$: BLB( R8,2% : don't set FPD in the PSL
00 59 18 E2 868 BBSS #PSL_FPD,R9,2S . set FPD in the PSL
03 S?7 Cf B69 2%: CASEL  R7.,#7.43 . branch on the data type
0008" 870 3$: .WORD  43-3% i1 - float1n? ]
000F* 871 .WORD  5%-3% . 2 - double floating
0016° 872 .WORD  68-3% ;3 - grand floating
001D* 873 .WORD  7%-3% : & - huge floating
59 DD 874 48: PUSHL  R9 : push the PSL , ,
87'AF  9F 875 PUSHAB 8°10$% ; push the POLYF instruction lLocation
P3| " 876 BRB 9 ; bypass
59 DD 877 5%: PUSHL  R9 : push the PSL ) )
8F'AF  9F 878 PUSHAB B*11$% ; push the POLYD instruction location
1A 11 0668 1879 BRB 9% . dypass
59 DD 0Q66A 1880 6%: PUSHL R : push the PSL . .
97°'AF  9F 0667 1881 PUSHAB B*12% : gush the POLYG instruction location
13 11 Q066f 1882 BRB 9% ; ; ass .
08B 58 E9 0671 1883 7s: BLBC R8,8% : FPD not requested in PSL = bypass
SA 4C A6 DO 0674 1884 MOVL REG_SP(R6),F10 : R10 = location of stacked argument
7€ 08 AA 7D 0678 1885 Mova 8(RY0),=-(SP) . push the Last part of the argument
TE 6A 70 067C 1886 Mova (R10) ,-(SP) . push the first part of the argument
$9 DD Q67F 1887 8$: PUSHL  R9 : push the PSL _
AO'AF  9F (681 1888 PUSHAB B8~13$% ; push the POLYM instruction Location
58 D& 0684 1889 9%: CLRL R8 ; clear the instruction outcome
02 0686 1890 RE I . execute the POLYx instruction
A9'AF 01 08 55 0687 1891 108: POLYF  #1.0,#1,B"FLOAT_TABLE . execute the POLYF instruction
59 DC 068C 89% MOVPSL R9 : R9 = resulting PSL value
06 068t 189 RET . return ) )
BI'AF 01 08 75 068F 1894 118: POLYD #1.0,#1,B“DOUBLE_TABLE . execute the POLYD instruction
59 DC 0696« 1895 MOVPSL R9 : R9 = resulting PSL value
06 0696 1896 RET . return
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.LONG
.LONG
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DOUBLE IABLE
GRAND _TABLE:

.LONG
.LONG
.LONG

LONG

. LONG..

.LONG
-LONG
.LONG
.LONG
.LCNG
.LONG
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POLYG  #1.0,#1,B“GRAND_TABLE ; execute the POLYG instruction

MOVPSL R9 : R9 = resulting PSL value

RET . return . _

POLYH  #1.0,#1 B“HUGE_TABLE . execute the POLYH instruction

MOVPSL R9 : R9 = resulting PSL value

RET ; return

Coetficients for POLYF Instruction

FF . largest floating value
FF : largest floating value

Coefficients for POLYD and POLYG Instructions

“X FFFFTFFF : lLargest double or grand value
AX FFFFFFFF

“X FFFF7FFF ; largest double or grand value
“X FFFFFFFF

Coefficients for POLYH Instruction

“X FFFFTFFF ; Largest huge floating value
“X FFFFFFFF

“X FFFFFFFF

“X FFFFFFFF .

“X FFFFT7FFF - . Largest huge floating value
“X FFFFFFFF

“X FFFFFFFF

“X FFFFFFFF
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POLY_HANDLER:

0000 .WORD
50 04 AC 7D Mova
08 A1 D5 TSTL
25 12 BNEQ
58 04 A0 DO MOVL
58 0000043C 8F D1 CMPL
18 N 8RB
58 0C N CMPL
oc 12 BNEQ
FB A6 08 A0 90 MovB
E8 A6 0C A0 DO MOVL
7 7C CLRQ
00000000'GF 02 FB 1$: CALLS
50 0918 8&F 32 2s: gg}UL
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POLY_HANDLER - Conditiun Handler for POLYx Execution

Signal Array Location

parameters: P1 ) )
Mechanism Array Location

P2
returns with RO

Condition Response
Discussion

This routine is the condition handler for XQT_POLY which
executes one of the POLYx instructions. When exceptions (other
than opcode reserved to DEC which is resignaled) the type of
exception is saved in R8 and the XQT_POLY frame is unwound
with all of the registers intact. [f the exception is an
access violation, then the reason mask and the accessed
address are saved in designated areas in the frame. If the
condition does not originate within the routine, then it is
resignaled.

. entrance
0 ; entry mask .
4 (AP) ,RO ;: RO and R1 = locations of arrays
8(R1) ; condition from establisher frame ?
2% : no - bypass,
4(RO) ,RB : R8 = condition code
#5S$_OPCDEC,R8 . opcode reserved to DEC ?
2% . yes = it's for the Emulator
#SS$_ACCVIO,RS8 . access violation ?
1% ; ho = bypass
8(RO) ,ACCVIO _REASON(RE) : save the reason mask
12(ROJ ,ACCVID_ADDRESS(R6) ; save the accessed address ,
-(SP) . default PC and level for unwind
#2,6*SYSSUNWIND ; unwind the frame for XQT_POLY
#SSS_RESIGNAL RO ; specify condition not handled
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0717 1970 ;
0717 197 : Condition Signaling Routines
0717 197; i ccesssccscmcccsccccceccmcoo-
0717 197 ; _ _
0717 1974 ; General Discussion
0717 1975 ;
0717 1976 : The follouing routines signal the various types of
0717 1977 ; conditions that that the input fault types can be converted
0717 1978 . into. This is done by pushwna an abbreviated form of the
0717 1979 ; signal vector (with the P(, PSL pair missing) and branching
0717 1980 ; to SIGNAL_START. [f the signaled condition 1s a trzo then
0717 1981 ; the FPD bit is cleared in the PSL. If the signaled condition
0717 198% : is a fault, then the TP bit is cleared in the PSL and the
0717 198 ; simulated PC is changed to the instruction location. for
0717 1984 ; access violations, the reason mask and the accessed address
0717 1985 : are taken from the designated cells in the frame.
07217 1986 .
0717 1987 ; _ ) )
0717 1988 ; Signal an Access Violation
0717 1989 :
0717 1990 ACCESS_FAULT: ; entrance
E8 AD DD 0717 1991 PUSHL  ACCVIO_ADDRESS(FP) : push the accessed address
FB AD DD 071A 1992 PUSHL  ACCVIO_REASON(FP) ; push the reason mask
0OC ©OD 071D 1993 PUSHL  #SSS_ATCvIO : push the condition code
03 0D O071F 1994 PUSHL  #3 : gush the number of parameters
50 AD FO AD DO 0721 1995 mOVL INST_ADDRESS(FP) ,REG_PC(FP) ; restore the instruction address
00 5S¢ AD 1E ES5 0726 1996 BBCC  #PSLTTP,PSL(FP), 18 ; clear the trace pending bit
38 N 8;58 }ggg 18: BRB SIGNAL_START ; signal the condition
0720 1999 : Signal a Reserved Operand fault
0720 2000 ;
072D 2001 OPERAND_FAULT: ; entrance .
76 0454 8F 32 0720 2002 CVIWL  #SS$_ROPRAND,-(SP) ; push the condition code
01 0D 0732 2003 PUSHL  #1 ; push the number of parameters
SO AD FO AD DO 0736 2004 MOVL INST_ADDRESS(FP) REG_PC(FP ; restore the instruction address
00 54 AD 1E E5 0739 2005 B8CC #PSL_TP,PSL(FP), 18 : clear the trace pending bit
25 1 8;25 %889 1$: BRB SIGNAL _START ; signal the condition
0740 2008 : Signal a floating Underflow Trap
0740 2009 :
0740 2010 UNDERFLOMW_TRAP: ; entrance
00 56 AD 1B ES 0740 2011 BBCC #PSL_FPD,PSL(FP) 1% : clear FPD in the PSL
7€ 049C B8f 32 0745 2012 18: CVTWL OSSS_FLTUND.-(SP5 : push the condition code
01 DD Q74A %013 PUSHL M : push the number of parameters
17 N 8;2& 28}? BRB SIGNAL _START : signal the condition
074 2016 : Signal a floating Overflow Trap
074 2017 ;
074 2018 OVERFLOW_TRAP: ; entrance
00 56 AD 1B §5 074§ 2019 BBCC #PSL_FPD,PSL(FP) 1% : clear FPD in the PSL
7E- 04BC BF 32 0753 2020 1$: CVIWL  #SSSTFLTOVF,-(SP] : push the condition code
01 DD 0758 2021 PUSHL M ; push the number of parameters
09 N 8;%: 8%% BRB SIGNAL _STARTY : signal the condition
8;%% 85§ ; Signal a floating/Decimal Divide by Zero Trap
075C 2026 DIVIDE_TRAP: ; entrance
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CVIWL  #SSS_FLTDIV,=-(SP) . push t
PLSHL M ; push t
BRB SIGNAL _START ; signal
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. CHA
; SIGNAL_START - Build the Parameter Blocks for SIGNAL ggg
: entered by branching E?g
; parameters: (SP) = Truncated Signal Array Size (M) L18
: 4(SP) = (ondition Code STR
; 8(SP) = First Signal Argument

; 4e<M=1>(SP) = Last Signal Argument pse
: Discussion ==
This routine builds the signal and mechanism arrays $AB
for a condition generated b‘ the converter. It is entered L1

with the signal array for the condition except for the

PC and PSL pair pushed onto the converter's stack (with the
pushed array length correspond1ngly shortened). The siEnai
array, mechanism array, and the handler parameter bloc )
are then constructed on the user's emulated stack. The routine
then removes the converter frame from the stack and enters Pha
the signal dispatching Loop at SIGNAL. T
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Ini
Notes: 1. The precise format of the information gushed onto Com
the user's stack is given in the description of Pas
SIGNAL below. gz:
2. The method of gettiqg out of the converter consists Sym
of adjust1ng the alignment bits and the parameter Pse
count for the converter's frame so that the stack Cro
go1nter upon return is just where we want it to be. Ass
efore returning, the return PC in the frame is
: changed to the place we want to branch to. ga:
SIGNAL_START: ; entrance The
56 4C AD DO MOVL  REG_SP(fP),R6 : R6 = user's SP 163
76 S0 AD 7D MOVQ  REG_PC(FP).-(R6) : push the user's PC and PSL 8p
57 Bt DO MOVL (SPY+ ,R7 : R? = number of signal parameters
58 57 02 78 ASHL #2,R7,R8 : R8 = number of bytes to move
56 58 (2 SUBL2 RB,R6 ; extend the user stack
66 6E S8 28 MOVC3  RB,(SP),(R6) ; move the parameters
76 57 02 O ADOL3  #2,R7,-(R6) : push the signal array length
76 01 0O MOVL #1,-(R6) : push code for SIGNAL (vs, STOP) Mac
76 14 AD 7D MOva RgG_RO(FP),-(Rb) : push the user's RO and R1 =
76 0% CE MNEGL  #3,=(R6) : push =3 (depth number) R Y.
76 48 AD DO MOVL REG_FP(FP),-(R6) . push the user's FP
76 04 DO MOVL  #4,=(R6) : push the mechanism array Length 190
76 56 DO MOVL R6,-(R6) : push the mechanism array location
76 1C A6 9E MOVAB  28(R6),=(R6) . push the signal array location The
76 02 00 MOVL #2,-(RE) : RUSh the handler parameter count
50 48 AD 95 MOVAB  FRAME_END+4(FP) RO : RO = end of call frame + & MAC
56 50 SUBLZ RO,R6 ; R6 = distance to user's SP
08B AD 44 AD 7D Mova REG_AP(FP),SAVE AP(FP) put AP and FP back into place
10 AD _CO'AF  9E MOVAB  B“STGNAL,SAVE_PC(FP) . store the return PC
51 56 02 00 EF EXTIv  #0,#42,R6,R1 . R1 = stack alignment bits
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%lg‘ilﬂ_IRAP = Simulate
=00 LIBSSIM_TRAP - Convert
06 AD 02 95 21 F8 8780 889 INSV R1,#MASK_ALIGN,#2,SAVE HASK(FP) ; store them
1 ¢ 786 90 ADDLZ R1,RO : compute the argument count location
FC AQ S6 FE BF 78 0789 091 ASHL l-é R6,=4(RO) ; store the argument count
04 8;?5 283% RET ; return (to SIGNAL)
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; SIGNAL = Signal the Condition
; entered by branching
; parameters: ( Described in Note 3 )

Discussion

Following is a description of the information which
is assumed to be pushed onto the stack when the
routine SIGNAL is entered. The values are atl
longwords.

Handler Parameter Block:
(SP) 2 (handler parameter block length)
4(SP) signal array location
8(SP) mechanism array location

Mechanism Array:

12(SP) 4 (mechanism array length)
16(SP) wuser's FP (establisher frame)
20(SP) =3 (establisher depth)

264(5P) user's RO

28(SP) user's Rl

Information Not Part of any Array:
32(SP) 1 (code for SIGNAL)

Signal Array:

36(SP) signal array length M

40(SP) condition code

L4(SP) first signal argument

<4*M>+28(SP) last sianal argument
<4rM>+32(SP) user's PC
<4eM>+36(SP) user's PSL

The user's stack pointer should coincide with the
address <&*M>+40(S5P).

B s W2 BV Ve B BBV B BTy Ve Ve VeV VT BV VeV WV Ve BV VW B VL Ve N VsV BB

: Jump to the VMS routine which {ooks for handlers to call.
: Execution will not return to us.
SIGNAL: . entrance

00000000'GF 17 JMP G*SYSSSRCHANDLER
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07¢6 2150 ; R X R R R Y Y Y R R R e R e )

07¢6 2151 ; . .

07¢6 215; ; v .

07¢6 2153 . v End of VAX/VMS Common RTL file LIBSIMTRA.MAR .

07¢6 21534 . .

07C6 2155 ; . .

07¢C6 156 ; R R R R R R R Ry R R R R Y T 2

07¢6 2157

07¢6 2158 .END
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- Simulate floating trap

LIBSSIM _TRAP
Symbol table
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LIBSSIM_TRAP - Simulate floating trap 16-SEP-1984 00:18:50 VAX/VMS Macro v04=-00 Page 52
Psect synopsis 6-SEP=-1984 11:10:54 [LIBRTL.SRC]L IBSIMTRA.MAR; (22)
decrccccccccccces +
: Psect synopsis !
L XX YN T YR W A L3
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 « 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
LIBSCODE 000007C6 ( 1990.) 01 ¢ 1.) PIC USSR (CON REL LCL SHR EXE RD NOWRT NOVEC LONG
$ABSS 00000000 ¢ 0.) 02 ¢ 2.) NOPIC USR (ON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$emcccccceraccccccancnans +
! Performance indicators !
{ensnessssssscsvcnccancccsss +
Phase Page faults CPU Time Elapsed Time
Initialization 2 00:00:00.03 00:00:03.42
Command processing 108 00:00:00.30 00:00:03.3%
Pass 1 289 00:00:06.02 00:00:27.09
Symbol table sort 0 00:00:00.75 00:00:02.32
Pass 2 387 00:00:02.88 00:00:12.42
Symbol table output 19 00:00:00.12 06:00:00.90
Psect synopsis output 1 00:00:00.02 00:00:00.02
Cross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 835 00:00:10.13 00:00:49.,55

The working set Limit was 1950 pages. ] )

56568 bytes (111 pages) of virtual memory were used to buffer the intermediate code.

There were 50 pages of symbol table space allocated to hold 724 non-local and 98 local symbols.
2158 source lines were read in Pass 1, producing 20 object records in Pass 2

9 pages of virtual memory were used to define 8 macros.

¢ecccccccsccecrccnccccccccae +

! Macro Library statistics !

e L L L T s +
Macro Library name Macros defined
_$2558DUA2B:[SYSLIBISTARLET.MLB;?2 5

582 GETS were required to define 5 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LISS:LIBSIMTRA/08J=0BJ8:LIBSIMTRA MSRCS:LIBSIMTRA/UPDATE=(ENHS:LIBSIMTRA)
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