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A v AAAAAA XX XX cccccccc v VW TTTTTTTITTT LL PPPPPPPP

Vv v AAAAAA XX XX ccccccce vy VW TTTTTITITTTT LL PPPPPPPP

Al VV  AA AA XX XX CC Vv A 17 LL PP PP

Vv VV  AA AA XX XX CC A A 17 LL PP PP

Vv VV AA AA XX XX cC Vv vV 17 LL PP PP

v VWV AA AA XX XX cC Vv vV 17 LL PP PP

vV VV  AA AA KX cC Vv A 17 LL PPPPPPPP

VY VWV AA AA XX cC Vv A 17 LL PPPPPPPP

LA VV  AAAAAAAAAA XX XX cC Vv A 17 LL PP

w VV  AAAAAAAAAA XX XX cC v Vv 17 LL PP
VW W AA AA XX XX CC VW W 17 LL PP -
W W AR AA XX XX CC W w 17T LL PP cece

v AA AA XX XX cccccccc A 17 LLLLLLLLLL PP cess
v Ak AA XX XX cccccccc v 17 LLLLLLLLLL PP ceve
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Facility:
VAX=11 Instruction Emulator

Abstract:

The routine in this module emulates the VAX-11 packed decimal
CVTLP instruction. This procedure can be a part of an emulator

ﬁackage or can be called directly after the input parameters
ave been lLoaded into the architectural registers.

(elelelelelelelelelelalelelelelelelelalelelalalelelelelelealelelalalelelalylelele)

The input parameters to this routine are the registers that
contain the intermediate instruction state.

Environment:

OO0 O0O00O0O0OOOOO0O0OO0OO0CO0O0O0OO0OOOO0O0OVO0O0O0OO0O0OOOO0OOOOOOO
(elelelelelelelelelelalalalelel=lloleclelelelelelelelel=le =l =l i el mi il == = = = e

This routine runs at any access mode, at any IPL, and is AST
reentrant.

Author:

Lawrence J. Kenah
Creation Date:

18 October 1983
 Moditied by:
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v01-004 LJK0040 Lawrence J. Kenah 24=Jul=1984
Do not use an INCL instruction to modify the contents of
the sign byte of the output string.

v01-003 LJK0032 Lawrence J. Kenah S5=Jul=1984
Fix restart routine to take into account the fact that restart
codes are based at one when computing restart PC.

v01-002 LJK0024 Lawrence J. Kenah 22-Feb=-1984
Add code to handle access violations. Perform minor cleanup.
v01-001 LJX0008 Lawrence J. Kenah 18=0ct=1983

The emulation code for CVTLP was moved into a separate module.
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- VAX=11 Instruction
Declarations

000

0
00000000
0000
0000

3 300000@@WN~N‘NNNN

V00O
C0 NON WSS AIN) =2 O O 00 O N 85 N =2 O O 00 NON NS N = O O O NNV S W

s PSECT

— e e e e e e e
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; Include files:

J
Emulator for CV%LP 16=-SEP=1984 01:32:35 VAX/VMS Macro V04=00
9-SEP-1924 ?;:14:10 !EHULAT.SRCJVAXCVTLP.HAR:Z
.SUBTITLE Declarations
.NOCROSS : No cross reference for these
.ENABLE SUPPRESSION : No symbol table entries either
CVTLP_DEF ; Bit fields in CVTLP registers
PACK_DEF ; Stack usage by exception handler
STACR_DEF ; Stack usage for original exception
$PSLDEF ; Define bit fields in PSL
.DISABLE SUPPRESSION : Turn on symbol table again
.CROSS ;s Cross reference is 0K now

; External declarations

.DISABLE GLOBAL

LEXTERNAL =
DECIMALSBINARY_TO_PACKED_TABLE

.EXTERNAL -
VAXSEXIT _EMULATOR,~-
VAXSREFLECT_FAULT,-
VAXSROPRAND , =
VAXSDECIMAL _OVERFLOW

Declarations:

LDEFAULT DISPLACEMENT , WORD

.PSECT _VAXSCODE PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, LONG

BEGIN_MARK_POINT RESTART

———————
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.SUBTITLE VAXSCVTLP = Convert Long to Packed

Functional Description:
The source operand is converted to a packed decimal string and the
destination string operand specified by the destination Length and
destination address operands is replaced by the result.

Input Parameters:

RO - src.rl Input longword to be converted

R§ - dstlen.rw Length of output decimal string

RS = dstaddr.ab Address of output packed decimal string
Output Parameters:

RO =0

R1 =0

R = 0

RS =

Address of b{te containing most significant digit of
the destination string

Condition Codes:

N <= destination string LS
l <- destination string EQ
g :- 8ecinal overflow

S0
LO

Register Usage:

This routine uses RO through R5 and R11 as scratch registers. R10
serves its usual function as an access violation routine pointer. The
condition codes are stored in R11 as the routine executes.

Notes:

The algorithm used in this routine builds the packed decimal from
least significant digit to most si?nificant digit. The least
significant digit is obtained by dividing the input longuord by 10 and
storing the remainder as the least significant digit. The rest of the
result is obtained by taking the quotient from the first step,
repeatedl dividing y 100, and converting the rosultin? remainder
into a pair of packed decimal digits. This process continues until the
quotient goes to zero.

o0 OO0 O0OO0OO0OO0O0O0OO0OO0OO0O0OCOOCOOOOOOOOOO0OOOOOO0OO0OOO0OO0O000 M-

OO0 O0O0O0O =
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N ol el el lelelalalelelelelelelelelelelelelelelelalalalelelalelalalelalelelelalelalalelelalalelelolelelal. )
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on
10
}1
f
14
}S
f
18
19

0

1

:

4

5

)

7

8

9

0
§1
3
!
36
37
38
39
40
21
¢
4h
&5
46
47
48
49
50
g1
i
gS
;

No special processin?his observed for an input longword of zero. The

st
C
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
’
1
1
1
1
1
1
1
1
1
1
1
1
1
1

elelelelelelelelelelelelelelelelele e le et it sl =l el le e e = = e = e e e = = " e e e~

8 sg correct results for this case drops out of normal processing.
5
§ g? .ENABLE LOCAL _BLOCK
8 gg ASSUME CVTLP_B_STATE EQ 7 ; Make sure we test the right FPD bit
0142 N 8 gg 2s: BRW VAXSCVTLP_RESTART ; Restart somewhere else
0 66 VAXSCVTLP::




VAXSCVTLP = VAX=11 Instruction Emulator for CV?LP 19
v04-000 VAXSCVTLP = Convert Long to Packed

SEP-

-SEP- :10 LCEMULAT.SRCIVAXCVTLP.MAR;2
BBS #<CVTLP_V_FPD+24
RS-R10,A1

984 :35 VAX/VMS M b=
34 ? ?z acro V04-00 Page (g)
R1,2

1
1
>,
115

F9 51 18 EO 000 167 .2% ; Branch if this is a restart
0C30 8F BB 8; 163 PUSHR  #*M<Ré, ’ : Save some registers
B 1? ESTABLISH_HANDLER 3 ?ro address of access
0?8 }7? COTLP_ACCVIO : olation handler
8010 175 : Get initial settin? for condition codes. The initial settings for V and (
010 175 ; will be zero. Tho nitial sctting of N dopends on the sign of the source
0818 176 ; operand, The Z-bit starts off remains set until a nonzero digit is
001 175 : stored in the output stri ng Noto that the final Z-bit be set for
0010 17? : nonzero input if the output string is not large enough. ( he V=bit is set
0010 177 ; in this case.) In this case, the saved DV bit will determine whether to
88}8 };8 : reflect an exception or merely report the result to the caller.
S8 DC 001 180 MOVPSL R ; Get DV bit from PSL on input
S8 04 00 0& FO 0012 181 INSV #PSLSM_Z,#0,#4 ,R11 ; Start with Z-bit set othgrs clear
001 1a§ ROPRAND _CHECK ~ éz : Insure that R2 LEQU $1
51 S2 FF 8F 78 00 ; 18 ASHL  ~#-1,R2,R1 : Convert digit count to byte count
53 51 ¢0 00 184 ADDL R1,R3 Get address of sign byte
002A 185 MARK_POINT’ CVILP_1 , aesnaf
63 O0C 90 002A 186 MOVB™  #12,(R3) ; Assume that sign is PLUS
50 D5 0020 187 TSTL RO ; Check sign of source operand
08 18 88 ; }gg BGEQ 108 ; Start getting digits if not negative
0031 190 ; Source operand is minus. We remember that by setting the soved N-bit but work
88;} }31 ; with the absolute value of the input operand from this point on.
0031 19§ MARK POlNT CVTLP_2 ., RESTART
63 96 0031 194 INCB™  (R3) : Convert ''+'' to '='" (12 => 13)
50 50 CE 0033 195 MNEGL RO,RO : Normalize source operand
58 08 88 0036 196 BISB JPSLSH N.R1 ; Set N-bit in saved PSW
0039 197
0039 198 ;+
0039 199 ; The first (lLeast significant) digit is obtained b dividing the source
0039 200 ; longword by ten and storin? the remainder in the gh order nibble of the
0039 301 ; sign byte. Note that at this point, the upper four bits of the sign byte
0039 0; : contain zero.
0039 03 ;-
80;9 04
51 D& 0039 05 10s: CLRL R1 ; Prepare R1 for input to EDIV
5¢ 52 00 0038 06 MOVL R2,R4 ; Special exit if zero source length
66 13 003 07 BEQL 90§ 3 Only overflow check remains
55 50 S0 OA 78 004 08 EDIV #10,R0,R0,RS 3 ets rcnaindcr. first digit
55 S5 04 78 004 09 ASHL ¥4 ,RS,RS : Shi t dig t to high nibblo position
6 13 849 10 BeaL 208 : Leave 2-bit alone if digit is zero
58 & BA 4B 1" BICB #PSLSM_Z ,R11 : Turn off Z-bit if nonzero
004E 1; MARK_POINT CVTLP_3 , RESTART
63 55 80 O004E 1 ADDB™ RS, (R3) : Merge this digit uith low nibble
5¢ 07 51 14 208: DECL R& ; One less output di ?
&F 13 Sg 15 BEQL 90% ; No more roon n ou gut string
54 5S4 FF BF Tg 05 16 ASHL #-1,R4 R4 ; Number of complete ytes remaining
B9 05A 17 BEQL 80% : Check for Last digit if none
50 D5 005C 13 TSTL RO ; Is source exhausted?
046 12 055 1 BNEQ 308 Go get next digits if not
86 0 MARK_POINT CVILP_4 , Resmt
73 9% 6g 1 CLRB™ =(R3) ; Store a pair of zeros
w n 82‘ g BRB 50% : Fill rest of output with zeros
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The following Loop obtains two digits at a time from the source longword. It
accomplishes this by dividing the current value of RO b{ 100 and converting
the remainder to a gair of decima& digits using the table that converts

o

-11 tr
VILP = (o
864 4 ;
64 I
06c 557
0064 3 : binary numbers in the range from 0 to 99 to their packed decimal equivalents.
8064 ; Note that this technique may cause nonzero to be stored in the upper nibble
064 0 ; of the most significant byte of an even lLength string. This condition will
8822 % : be tested for at the end of the loop.
064 i
55 S50 S50 00000064 8F 78 8066 & 308: EDIV #100,R0,RO,RS : R5 gets remainder, next digit
8860 5 MARK_POINT CVILP_5 , RESTART
73 0000°'CF&5 90 6 9 MovB DECIHALSBINARY_Tﬁ_PACKED_TABLE[RSJ.-(R3)
007 g ; Store converted remainder
03 13 007 8 BEQL 40$ ; Leave Z-bit alone if digit is zero
58 04 B8A 0075 39 BICB #PSLSM_Z,R11 ; Turn off Z-bit if nonzero
50 D5 0078 40 40%: TSTL RO ; Is source exhausted?
05 13 007A 41 BEQL 50% ; Exit Loop is no more source
ES 5S4 FS 88;E 2§ SOBGTR R4,30% ; Check for end of Loop
13 1" 88;; 2? BRB 80% : Check for remaining digit
0081 46 : The following code executes if the source longword is exhausted. If there
0081 47 ; are any remaining digits in the destination string, they must be filled
0081 48 ; with zeros. Note that one more byte is cleared if the original input Length
883} gg ; was odd. This includes the most significant digit and the unused nibble.
02 52 E8 88%1 gl 508: BLBS R2,65% ; One less byte to zero if odd input length |
0084 si MARK_POINT CVILP_6 , RESTART
73 94 0084 56 608: CLRB =(R3) : Set a pair of digits to zero
FB 54 F5 8838 %gz 658: SOBGTR R4,60%8 : Any more digits to zero?
0089 S7 ; The following code is the exit path for this routine. Note that all code
0089 58 ; paths that arrive here do so with RO containing zero. R1 and R2, however,
Oggg 28 ; must be cleared on exit.
| SR, * 8089 61 708: CLRQ R1 ; Comform to architecture
OF B9 0088 6§ BICPSW W#<PSLSM_N'PSLSM_Z'!PSLSM_V'!PSLSM_C> : Clear condition codes
568 B8 008D 6 BISPSW R : Set appropriate condition codes
0C30 8F BA 008F 64 POPR #*M<R4,R5,R10,R11> ; Restore registers, preserving PSW
05 0093 65 RSB
0094 69
8894 67 ;¢ :
94 68 ; The following code executes when there is no more room in the destination '
0094 %9 : string, We first test for the parity of the output length and, if even, ’
0094 0 ; determine whether a nonzero digit was stored in the upper nibble of the
8882 ;1 ; most significant byte. Such a nonzero store causes an overflow condition.
96 7§ : 1f the source operand is not yet exhausted, then decimal overflow occurs.
94 74 ; 1f decimal overflow exceptions are enabled, an exception is signalled. ‘
094 75 ; Otherwise, the V-bit in the PSW is set and a normal exit is issued. Note :
094 79 : that negative zero is only an issue for this instruction when overflow |
094 77 ; occurs. In the no overflow case, the entire converted lLongword is stored in
832 ; : the output string and there is only one form of binary zero.
094 280 ° |
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0D S2 8 94 1 80$: BLBS R2,90% ; No lLast digit if odd output Length
55 50 500 0k U8 0997 : ey $f67R8.R0.85 : Sot next tnput digit 7 y
89c MARK_POINT CVTLP_7 , RESTART
73 55 92 9C 4 MOVB RS,=(R3) ; Store in lLast output byte
03 13 009F 5 BEQL  90$ ; Leave Z-bit alone if zero
S8 04 BA 8:2 9 BICB #PSLSM_Z ,R11

50 DS 00A4 8 90%: TSTL RO ; Is source also all used up?

El 13 88:§ gg BEQL 70% ; Yes, continue with exit processing
00A 91 ; An overflow has occurred. If the Z-bit is still set, then the N=bit is cleared.
80A 9§ : Note that, because all negative zero situations occur simultaneously with
082 84 ; overflow, the output sign is left as minus.

50 D& 0O0AS8 95 1008: CLRL RO ; RO must be zero on exit

0358 02 E1 O00AA 96 BB( #PSLSV_Z,R11,1108 : I=bit and N=bit cannot both be set
58 08 8A 0O0AE 97 BICB #PSLSM_N,R11 ; Clear N-bit if Z-bit still set
S8 02 88 8831 gg 1108: BISB #PSLSM_V,R11 : Set V-bit in saved PSW
0084 00 ; If the v-bit is set and decimal traps are enabled (DV-bit is set), then
00B4 01 ; a decimal overflow trap is generated. Note that the DV-bit can be set in
00B& 05 : the current PSL or, if this routine was entered as the result of an emulated
8882 38‘ : instruction except*on. in the saved PSL on the stack.
1058 07 EO 00B4& 305 BBS #PSLSV DV,R11,1208 : Report exception if current DV-bit set
54 0000°'CF 9t 00B8 306 MOVAB  VAXSEXTT_EMULATOR,R4 ; Set up R4 for PIC address comparison
10 AE 54 D1 00BD 307 CMPL R4 ,<4*4>TSP) ;s Is return PC EQLU VAXSEXIT_EMULATOR ?
(6 12 00C1 208 BNEQU 70§ : No. Simrly return V=bit set
C1 40 AE 07 E1 00C3 309 BBC JPSLSV_DV.<<4-<4+1>>+EXC§PTION_PS >(SP),70%
88%3 g}? : Only return V=bit if DvV-bit is clear
88%% g}g : Restore the saved registers and transfer control to DECIMAL_OVERFLOW

51 7C 00C8 314 120%: CLRQ R ;s Comform to architecture

OF B9 0O0CA 315 BICPSW #<PSLSM_N'PSLSM_Z'PSLSM_V'!PSLSM_(> : Cleac condition codes

58 B8 00CC 316 BISPSW R11 : Set appropriate condition codes

0C30 8F BA O00CE 317 POPR #*M<R4 ,RS,R10,R11> ; Restore registers, preserving PSW
FFeB*' 31 888% g}g BRW VAXSDEC IMAL _OVERFLOW : Report overflow exception
00DS 320 .DISABLE LOCAL _BLOCK

S — e —————
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_ LSUBTITLE DECIMAL _ROPRAND
3 Functional Description:

This routine receives control when a digit count
is detected. The exception is architecturally define

v04-00 Page 8
EMULAT.SRCIVAXCVTLP.MAR;?2 (&)

arger than 31

s an

«

S

abort 10 there is no need to store intermediate state. The digit
count 1s made after registers are saved. These registers must be
restored before reporting the exception.

VOO0 0OO0UO0O0O00

Parameters:

Saved R4

Saved RS

Saved R10

Saved R11

Return PC from VAXSCVILP routine

Input

AN AAWYWA

L OO
o Ao
o b L
LIV
vTvvUoOUv©
Nt Nt Nt N
EREER

Output Parameters:

Q0(SP) = Oftfset in packed register array to delta PC byte
04(SP) = Return PC from VAXSLVTLP routine

Implicit Qutput:

This routine passes control to VAXSROPRAND where further
exception proce.sing takes place.

>
OOOOOOOOOOOgOOOOOOOOOO ; '
OO00000O0O0O0O0OO0DOO0OOOOOOO00 M -

VOO0 0O0O0O00000

LR TR PR PR PR PR PR PR PR PR PR PR PR MR TR PR PR PR TS T T TR TR TR

DECIMAL _ROPRAND :
POPR #*M<R4,RS,R10,R11>
PUSHL  #CVTLP B _DELTA_PC
BRW VAXSROPREAND

0C30 8F BA

; Restore registers
08
Ffge* 3

; Store offset to delta PC byte
. Pass control along

[e=lelelelelelelelelels]
D O WV WA WA WA A ILAI VIV
£ AN = O O 00 NON N 8 N = O O 00 O W SN — OO 0D O W IS Ly

jelelelelelelelelelels]
CO0O0OO0O0O00D0O00
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SUBTITLE CVTLP_ACCVIO = Reflect an Access Violation

+*

Functional Description:

This routine receives control when an access violation occurs while
executing within the VAXSCVTLP emulator routine.

The routine header for ASHP_ACCVIO in module VAXSASHP contains a
detailed description of access violation handling for the decimal
string instructions. This routine differs from most decimal
instruction emulation routines in that it preserves intermediate
results if an access violation occurs. This is accomplished by
storing the number of the exception point, as well as intermediate
arithmetic results, in the registers RO tﬁrough R3.

Input Parameters:

See routine ASHP_ACCVIC in module VAXSASHP
Output Parameters:

See routine ASHP_ACCVIO in module VAXSASHP

O N ES AN = O O 00 NOM N B N = O O 00 N O W8S N = OO 00N O N SN IR = OO0 0 ~IO

BN U AN A U U N N N O U AN NN U U U U N O U U U U U U U U U U U N N U N N AN N R N N NN NN

OOV OV VOV VOV OVVOVOOOCO0OCO00O0CO0DCD NN NNNNNNNNOOOOCONONOONO O VLN

52 D& CLRL R2 ; Initialize the counter
FF1C CF  9F PUSHAB MODULE_BASE ; Store base address of this module
51 B =2 suBL2  (SP)+.R1 ; Get PC relative to this base
0000'CF&2 51 B1 108: CMPW R1,PC_TABLE_BASELR2] ; Is this the right PC?
o 13 BEQL 30$ ; Exit loop if true
F4& 52 07 F2 AOBLSS #TABLE_SIZE,R2,10$ ; Do the entire table
;: If we drop through the dispatching based on PC, then the exception is not
; one that we want to back up. We simply reflect the exception to the user.
OF BA 208: POPR #*M<RO,R1,R2,R3> : Restore saved registers
05 RSB ; Return to exception dispatcher
: The exception PC matched one of the entries in our P( table. R2 contains
; the index into both the PC table and the handler table. R1 has served
g ; its purpose and can be used as a scratch register.
51 0000°CF&2 3C 9 30%: MOVZWL HANDLER TABLE gASE[R2].R1 ;: Get the offset to the handler
FEFF CF&1 17 409 JMP MODULE _BASELRT ; Pass control to the handler

402 ; In all of the instruction-specific routines, the state of the stack
403 ; will be shown as it was when the exception occurred. ALl offsets will
404 ; be pictured relative to RO.

leleleleleleleleleleleleleleolelelaleleleoleleleleolelelelelelelelelelelelelelelelelelelelelelelelele B ]
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ction Emulator for CVILP 16-SEP=-1984 01:32:35 VAX/VMS M V04~ P
v04-000 Context=-Spec x ation gk RCIV op e }g

¢ Access Violation Handli 7=SEP=19 7:14:10 L[EMULAT.SRCIVAXCVTLP.MAR;2
.SUBTITLE Context=-Specific Access Violation Handling for VAXSCVTLP
Functional Description:

)

OCO0O0O0 -9
V0O~ =-C
+

The intermediate state of the instruction is packed into registers RO
through R3 and control is passed to VAXSREFLECT_FAULT that will, in
turn, reflect the access violation back to the user. The intermediate
state reflects the point at which the routine was executing when the
access violation occurred.

Input Parameters:
RO = Address of top of stack when access violation occurred

00(RO) Saved R4 on entry to VAXSCVTLP
Saved RS

Saved R10

Saved R11 )
Return PC from VAXSCVTLP routine

Saved RO (restored by VAXSHANDLER)
Saved R!
Saved R2
Saved R3

Output Parameters:
RO - Address of return PC from VAXSCVTLP
R1 - Byte offset to delta-PC in saved register array X
(PACK_V_FPD and PACK_M_ACCVIO set to identify exception)

See list of input parameters for CVILP_RESTART for a description of the
contents of the packed register array.

VOOV OV O000O
LI B B B

—=O00 —=00
nNeSscMO NN S
PN PN~~~
vy DD DD
N Nt Nt s

Implicit Output:

A AR T A LA LA TETE PR TETE FE PR PR PR TR TR PR TR R R R TR R T TN T T TN T T TSI T T T T TN T

eleleleleleleleleleleleleleleleleleleleclelelelelelelelelelelelelelelelelelelelelelelclelelclelelelelelelelelelele]
o e D e el s el el o il e ol D s o e ) D o e s e e s D o e o D e el e e e ) D ) e e o e ) D ) e o e e e e e e e e e
(eleleleleleleleleleleleleleleleleleleclelelelelelelelecleleleleleleleleleolelelelelasleololelslscleleleleolelelalelelele]
i e e e e e i e e e el D el D i el i i i e D i il il i D ) D e D e el i il el el D o D el e el el oD el e el e oD sl S e D D s el e

441

442 R4, R5, R10, and R11 are restored to the values that they had
222 when VAXSCVTLP was entered.

445

446 .ENABLE LOCAL_BLOCK

647

448 ;+

228 ; CVTLP_1 or CVTLP_2

451 : An access violation occurred while storing the initial sign in the output
22; ; string. R1, R4, and RS contain junk at this point.

454 : RO = Input source Longword ;

455 ; Rg - Dialt count of destination sgr1n? :

456 R3 = Address of sign byte in destination string

2;; : R11 = Current PSW (with Z-bit set and all others clear)

459 : R1 = Not important

460 ; R4 - Scratch but saved anyway

225 : RS - Scratch but saved anyway
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101 463
101 464 CVTLP_1:
90 0101 465 [ [0)] #<CVTLP_1 _RESTART!= ; Store code that locates exception PC
810 469 CVILP_MTFPD>,~-
07 AE 09 102 46 CVTILP B-STATE (SP)
22 11 010 468 BRB 108 ; Join common code
0107 469
8107 470 CVTLP_2:
90 0107 471 MOvB #<CVTLP_2 RESTART!= ; Store code that locates exception PC
8108 47§ CVILP_MFPD>,~
07 AE QA 108 47 CVILP B STATE (SP)
GRS ¢ 8188 474 BRB 10% ; Join common code
10D 475
0100 476 ;+
8}88 2;; ; CVTLP_3 through CVTLP_7
010D 479 ; An access violation occurred while storing a digit or digit pair in the
010D 480 ; output string.
010D 481 ;
010D 482 ; RO = Input source lon,uord (updated)
010D 483 ; R1 = Zero (so that RO/R1 can be used as input quadword to EDIV)
010D 484 ; R - Dig1t count of destination string
010D 485 ; R3 = Address of current byte in destination string
010D 486 ; R4 = Updated d1g1t or byte count
010D 487 ; RS = Most recent remainder from EDIV
010D 488 ; R11 = Current PSW (condition codes reflect results so far)
010D 489 ;-
010D 490
0100 491 CVTLP_3: i
90 010D 49% MOVB #<CVTLP_3 RESTART!- ; Store code that locates exception PC
010E 49 CVILP_MCFPD>,~
07 AE 0B 010E 494 CVILP B STATE(SP)
16 11 0111 495 BRB 108 ; Join common code
0113 496
0113 497 CVTLP_4:
90 0113 498 MOVB #<CVTLP_&4 RESTART!- ; Store code that locates exception PC
0114 499 CVILP_M_FPD>,-
07 AE  OC 0114 500 CVILPZBZSTATE (SP) :
10 11 0117 501 BRB 108 ; Join common code
0119 sog
0119 503 CVTLP_S: :
90 0119 504 MOVB #<CVTLP_5 RESTART!- ; Store code that locates exception PC
011A 505 CVILP_M_FPD>, -
07 AE 0D 811A 506 CVILPZBCSTATE (SP) :
OA 11 0110 507 BRB 108 ; Join common code
011F 208
011F 09 CVTLP_6:
90 O011F 510 MOV #<CVTLP_6 RESTART!- ; Store code that locates exception PC
0130 511 CVILP_MIFPD>,~-
07 AE  OF 0120 515 CVILPZB STATE (SP) _
046 11 0123 =N BRB 108 ; Join common code
0125 514
81 3 s cvre e ;
90 0125 516 L [0)] #<CVTLP_7 RESTART!- ; Store code that locates exception PC
0126 517 CVILP_MCFPD>,~
07 AE  OF 8} 3 g}g CVILPZBZSTATE(SP)
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04 AE gk 98 0129 0 108: MOVB R&,CVTLP_B_SAVED_R4(SP) : Store current dieit/byte count f
05 AE 5 9 120 1 MOVB RS,CVTLP B SAVED R5(SP) Store latest EDIV rema inder f
06 AE 5B } 1 i MovBe Rif,CvTLP_B SAVED_PSH(SP’ Store current condition codes |
81 g & ; At this point, all intermediate state has been preserved in the register ?
135 I arrax on the stack. We now restore the registers that were saved on entry '
0135 6 ; to VAXSCVTLP and pass control to VAXSREFLECT_FAULT where further exception
8} g g g ; dispatching takes place.
5% 80 7D 01%5 529 Mova (RO)+,Ré ; Restore R4 and RS
SA 80 70 0} g 5 ? Mova (RO)+,R10 : ... and R10 and R11
51 00000308 8F DO 81§B ggg MOVL #<CVTLP B DELTA PC!- ; Indicate offset for delta PC
0142 53 PACK H FpPO!- ; FPD bit should be set
0142 534 PACK-M-ACCVIO>,R1 : This is an access violation 1
FEBB' 31 8}2% §§2 BRW VAXSREFLECT_FAULT ; Continue exception handling
0145 537 .DISABLE LOCAL_BLOCK
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V)

.SUBTITLE CVTLP_RESTART = Unpack and Restart CVTLP Instruction

+
Functional Description:

This routine receives control when a CVILP instruction is restarted.
The instruction state (stack and general registers) is restored to the
state that it was in when the instruction (routine) was interrupted and
control is passed to the PC at which the exception occurred.

Input Parameters:

3 23 15 07 00
brmeccencrecme e o A e rccccnccccccec e - e re e oo - - - +
' src i ¢+ RO
o n e oo s s G =S s e - L e rrcer e m oo - +
' state i saved_PSw ' saved_R5 ' saved_R4 i@ R1
B e N L ’ ................ ’ ................ ’ ................ +
' delta-PC H XXXX ' dstlen ! ¢ R2
R L e mcc e s == e rcc e e e oo - e e n oo 4
' dstaddr i : R}
drccanonsmenmes oo oo nsevsacae= R e L R bmmmm o e - === +

Depending on where the exception occurred, some of these parameters
no{ not be relevant. They are nevertheless stored as if they were
valid to make this restart code as simple as possible.

RO

; R1<15:08>

Updated source longword

spare
Size of instruction in instruction stream
Address of current byte in destination string

00(SP) = Return PC from VAXSCVTLP routine
Output Parameters:

R1<07:00> - Latest digit or byte count (loaded into R&4)

- Most recent remainder from EDIV (loaded into R5)
R1<23:16> - Saved condition codes (loaded into R11) .
R1<26:24> - Restart code (identifies point where routine will resume)
R1<27> = Internal FPD flag &
R2<15:00> = Initial value of ‘''dstlen
R2<23:16> -

:§< 1:26>

WS AANIN) =2 © O 00 N O N S N = O D 00 N OMN N BN AN = OO 00 N O W S AN = © O 00 NN WSS N = O 0 00 NN N S LN — OO

N N N o o o o S N N N N N N N N N N -
O OO0 0O 0000000000 0000000 NN NN NNNNNNO OO OO OO~ O O VWV AWAVIANE S S S S S S S S S

(=lelelelelelelelelalelelelelelalelalelelalalelalalalelalalalalelelelelalelelaelelalelalelelalelelelelelalalelalole
— e e ) D D il D ) i D e D D el D e el e e ) el e e D e D ) D D e e e D e D D D D D D D D D D D D D D D DD DD D _ DD XD
VIV T A TT T A T A AR AT A NTUTATA T A A T AT A VTV

RO - Updated source lLongword (unchanged from input)
R1 = scratch e &
Ri = Initial value of ''dstlen ) ;
R3 = Address of current byte in output string (unchanged from input)
R4 =~ Latest digit or byte count
RS = Most recent remainder from EDIV ) e &
R10 - Address of CVTLP_ACCVIO, this module's '‘condition handler
R11 - Condition codes
00(SP) - Saved R4
04 (SP) - Saved RS
OS(SP) - Saved R10
12(SP) = Saved RI11 )
16(SP) = Return PC from VAXSCVTLP routine

Implicit Output:
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CVTLP_RESTART = Unpack and Restart CVTLP EMULAT.SRCIVAXCVTLP.MAR;2 ) |
|
14 9 ;
14 9? 3 Control is passed to the instruction that was executing when the |
14 98 ; access violation occurred. f
14 99 ;- t
145 600
145 681 VAXSCVTLP _RESTART::
0C33 8F BB 0145 6 i POSHR  #*M<RO,R1,R4,RS5,R10,R11> : Save some registers
0149 60 ESTABLISH_HANDLER CVTLP_ACCVIO ; Reload R10 with handler address
00 EF 014D 604 EXTZV  #CVILP_V_STATE,-
0 014F 605 #CVTLP S _STATE,-
51 07 AE 015 60? CV!LP_!_STATE(§P) R1 ; Put restart code into R1
56 84 AE  9A 81; 60 MOVZBL CVTLPTB-SAVED_R4(SP),Ré4 ; Restore digit/bgte count
55 SAE 9A 0 608 MOVZIBL CVTLP_B_SAVED_RS5(SP) ,R5 ; Restore latest EDIV remainder
58 06 AE 9A 0158 609 MOVZBL CVTLP B SAVED PSW(SP),R11 : Restore condition codes
N 2 9A 015F 610 MOVZIBL R2.R2 ; Clear out R2<31:8>
SE 08 (O 016; 611 ADDL #8,SP ; Discard saved RO and R1
FFFE'CF41  3C 3}23 2}% MOVZWL RE§TART_PC_TABLE_8ASE-2[R1J.R1 ; Convert code to PC offset
0168 614 ; In order to get back to the restart point with R1 containing zero, we cannot
8}23 g}g ; use R1 to transfer control as we did in other routines Like VAXSCVTPL.
FE90 CF41 9F 016B 617 PUSHAB MODULE_BASELR1] ; Store '‘return PC"'
51 D& 0170 618 CLRL R1 : Restart with R1 set to zero
05 017% 619 RSB : Get back to work
017 6%0
0173 621 END_MARK_POINT CVTLP_M_STATE
0173 622
0173 623 .END
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Psect synopsis

e L Y +
! Psect synopsis !
+ +

PSECT name Allocation PSECT No. Attributes
. 8 & 0080880 ( 8.) 0 C 0.) NOPIC USR CON ABS LCL N
$ABSS 00 8 9 ( . 1 8 .) NOPIC USR CON ABS LCL NOSHR
VAXSCODE 800 81 § 3. i ( i.) PIC USR CON REL LC SHR
PC_TABLE 000000E ( 14.) ( of PIC USR CON REL LC
HARDLER_TABLE 8880888& . - 348.) 84 § §.) PIC USR (ON REL LC
RESTART_PC_TABLE 0 E ( 14.) 5 & 3.3 PIC USR CON REL LC
R e e +
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Ly Boofamen  RERg
ommand processin :00:00. :00:05.
Pass 1 ’ ’ 123 00:00:02.91 00:00:13.17
Symbol table sort 00:00:00.11 00:00:00.11
Pass 2 1 00:00:01.28 00:00:04.49
Symbol table output 00:00:80.0? 00:00:00.06
Psect synopsis output 00:00:00.0 00:00:00.03
Cross-reference output 00:00:00.00 00:00:00.00
Assembler run totals 329 00:00:04.97 00:00:24.99

The working set Limit was 1050 pages. .

14994 bytes (30 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 121 non-local and 19 local symbols.
623 source Lines were read in Pass 1, producing 20 object records in Pass 2.

9 pages of virtual memory were used to define 17 macros.

L T +
i Macro library statistics i
Macro Library name Macros defined
_$2558DUA28 : [EMULAT .0BJJVAXMACROS .MLB; 1 9
$2558DUA28: [SYSLIBISTARLET.MLB; 2 5
TOTALS (all Libraries) 14

278 GETS were required to define 14 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:VAXCVTLP/0BJ=0BJS:VAXCVTLP MSRCS:VAXCVTLP/UPDATE=(ENHS:VAXCVTLP)+LIBS:VAXMACROS/LIB

o 1

NOWRT NOVEC

WRT NOVEC
NOWRT NOVEC
NOWRT NOVEC
NOWRT NOVEC
NOWRT NOVEC

OSHR NOEXE NO 2

L
L
L
L  SHR NOEXE
L  SHR NOEXE
L  SHR NOEXE
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