mrmm
mmm
mrmm
mmm
mmm
mmm
mmre
mmmm
mmrn
mmm
mmm
mmire

MMM MMM M mmm
mmm
mmmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm

mmm
mmmm
mmm
mimm
mmm
mrmmm
mmm
mmm
mmMmm
mmrmn
mmm

aalaslaataalaataalaataslaalaalaslsalaalnslaalaslaslaslaslaalssl
mmm

mmmMmmmmmmmmrrmmmmmmmmnm

MMM MMM
MMM MMM
MMM MMM
MMMMMM  MMMMMM
MMMMMM  MMMMMM
MMMMMM ~ MMMMMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM
MMM MMM

uuu Uuv
Uuu Uuu
Uuuy Uuu
Uuv uuu

Uuu Uuu
Uuu Uuu
uuuy Uuu
Uuu Uuu

UUU Uuu
Uuu Uuuy
ULV uuuv
Uuu Uuu
uuuv Uuu
Uuu VIVIT
Uuu Uuu
uuu Uuu
uuu uuu
VIV Uuu
WV UV TVTVVIVY
UUUUUUUUUUUULUU
UuuuuuuuuuuUuuuy

AAAAAAAAA

AAAAAAAAA

AAAAAAAAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AAA AAA
AAA AAA
AAA AAA

LULLLLLLLLLLLLL  AAA AAA
LULLLLLLLLLLLLL AAA AAA
LLLLLLLLLLLLLLL AAA AAA
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VA
VA)
VA)
VA)
VA)
VA)
VA)
VA)
VA)
VA)
VA)



115
tof [LEr* [DeevAXCONVRT

vV Vv AAAAAA XX XX ceeccccce 000000 NN NN VvV VV  RRRRRRRR TT77
LA Vv AAAAAA XX XX cccccccc 000000 NN NN VvV VV  RRRRRRRR AR
vV VV  AA AA XX XX CC 00 00 NN NN VvV VV  RR RR
Vv VWV AA AA XX XX CC 00 N NN NN VvV VV RR RR
vV VV  AA AA XX XX cC 00 0.t NNNN NN VvV VV  RR RR
vV VV  AA AA XX XX cC 00 00 NNNN NN VvV VV RR RR
Vv VvV AA AA XX cC 00 00 NN NN NN VYV VV  RRRRRRRR
Vv VV  AA AA XX cC 00 00 NN NN NN VvV VV  RRRRRRRR
Vv VV  AAAAAAAAAA XX XX ccC 00 00 NN NNNN VYV VW RR RR
v VV  AAAAAAAAAA XX XX CC 00 00 NN NNNN VYV V¥V RR RR
VW vV AA AA XX XX CC 00 00 NN NN A RR RR
VW vV AA AA XX XXk CC 00 00 NN NN VW vV RR RR
LA AA AA XX XX cecccccc 000000 NN NN Vv RR RR
v AA AA XX XX cceeccce 000000 NN NN v RR RR
LL 111111 $SSSSSSS
LL 111111 $SSSSSSS
LL 11 SS
Lt Il SS
LL Il SS
LL Il SS
LL 11 $SSSSS
LL 11 $SS55S8S
LL 11 SS
LL Il SS
LL I1 SS
LL Il SS
LLLLLtLttt 111111 $S5555SS
LLLLLLLLLL 111111 SSSSSSSS

——
——
-——
——
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Facility:
VAX=11 Instruction Emulator
Abstract:

The routines in this module emulate the VAX-11 instructions that
convert between packed decimal strings and the various forms of

numeric strin?. hese procedures can be 3 part of an emulator package
ed directly after the input parameters have been loaded

or can be cal )
into the architectural registers.

The input parameters to these routines are the registers that
contain the intermediate instruction state.

Environment:

These routines run at any access mode, at any [PL, and are AST
reentrant.

Author:

Lawrence J. Kenah
Creation Date

19 October 1983

SDSB&’AL-CONVERT - VAX=11 Packed Decimal Instruction Emulator
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Modified by:
v01-003 LJK0O04LO Lawrence J. Kenah 24=Jul=1984

Longword context instructions (INCL and DECL) cannot be used
to modify the sign byte in the destination string for CVTSP.

v01-002 LJK002¢4 Lawrence J. Kenah 20-Feb-1984
Add code that handles access violations. Perform minor cleanup.

v01-001 LJKOOO8 Lawrence J. Kenah 19-0ct=-1983
The emulation code for CVIPS, CVIPT, CVISP, and CVTTP
was moved into a separate module.
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v04-000 Declarations -SEP-1984 00:44:53 [EMULAT.SRCIVAXCONVRT.MAR;1
0000 .SUBTITLE Declarations
: Include files:
.NOCROSS ;: No cross reference for these
.ENABLE SUPPRESSION ;. No symbol table entries either

CVIPS_DEF . Bit fields in CVIPS registers
CVIPT_DEF . Bit fields in CVIPT registers
CVISP_DEF ; Bit fields in (VISP registers
CVITP_DEF ; Bit fields in CVTITP registers
$PSLDEF ; Define bit fields in PSL
.DISABLE SUPPRESSION : Turn on symbol table again
.CROSS ; Cross reference is 0K now

; External declarations:

NO O O O O O O 00 00 0000 0000 00 00 GO 00 ~N N N NN~~~

(=l{=lelolelalelalalelolelelelalelelelealclelelolelelelslslelelsle
(=d=d=d=l=l=l=lelololelelelelelelaleleliclelelalelelalelelelelels
WAL AN =2 O O 00 NOMN 8NN = O O 00 ~NON NV B N — OO0 00 O\ B

=il =l=l=l=lolelolelalelalelrlislelolelalelelalelelolele
(elelelelelelelalelelolalelalelelalalelelelelolelealalalelololels)

.DISABLE GLOBAL
LEXTERNAL -
VAXSDECIMAL EXIT -
VAXSDECIMAL “ACCViO, -
g VAXSROPRAND
13 ; PSECT Declarations:
}8 LDEFAULT DISPLACEMENT , WORD
0000 }8 PSECT _VAXSCODE PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, LONG
10 BEGIN_MARK_POINT
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.SUBTITLE VAX$CVTPx = Convert Packed to Numeric String

*

Functional Description:

The conversion from a packed decimal string to a numeric strin
(CVTIPS and CVTPT instructions) consists of much common code an
two small pieces of code that are instruction specific, the
be?1nn1ng and a portion of the end processing. The actual routine
exit path is the common exit path from the decimal instruction

emulator, VAXSDECIMAL_EXIT.

The two routines perform instruction-specific operations on the
first byte in the stream. The bulk of the work is done by a common
subroutine. Some 1nstruction-sgecif1c end ?rocesstng is done before

tinal control is passed to VAXSDECIMAL_ExI
The structure is something Like the following.
CVTPS CvTPT
Store sign character Store table address

Unpack registers

Handle unequal srclen and dstlen
Move all digits except Last digit

/ \
/ \
/ \,

v v

Move last digit to output Use table to move Last digit
and sign to output string

\ /
\ /
\ /

v v
VAXSDE C IMAL _EXIT

Set condition codes and registers
to their final values

eleleoleleleloleleleoleleleloleleolelelalelelelelelelelelsleleolelelolelelalelelelealeleloleolelelolelelelelelelelele]
(elelelalelelelalaleleolelaleleleolelelelolelolelelolaleleloleololeleleleolelelololalelelololelalalelalalelaalelelels)
(slelelelelelelelelaololeleloleololelolelelololelololelelaleololelelolelolvlelelelonlelelelelelelelelelelelelelelele)
ololelalelelelolololalelelelalalelelalolelolalelalaleleloleleloleloleleleloleleleolelelelololeloleleleolalalelelele)]
— e e el e e sl el el el el il sl il sl el el i e el il e gl el e D el el il e D e D el el el el D el D el el el el e D D e e D el el il ol el e
OO OO WAVAVAVAVAVALVALAUE A S 85 85 5 85 85 8 85 8 35 L Lal W U i (U L U A PO PO P PORIPO PRI A AVND) b el ek e ek e ek —d ed =2 O O O
W= O VOO NS NN 2OV N WIS = OO ~NO WV S NN =2 O WO NI S LN = OO0 O VIS LI 'OV~

Do BoBeBeBaBe BeBoBo Ve D Be Vs Ve Vs e T 0000 Tr Be Br Ve Bp 00 B0 We B0 Ve B¢ B0 e Vo Ve Bo Ve Be Ve Vo Bo BeVe Be Ve BaeBoeBhoNe oo oBeBhe 8o v,
-
~

—_—T O MMOADZEM R T OMNMMOMNADZ R R =IO MNMTMOMNDZ B R =IO T"TMONDZ R R =IO MMMOND
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135 VAX
153  [EMULAT.SRCIVAXCONVRT, MAR;1 (&)

—
o~
F o

Input Parameters:
See instruction-specific entry points

Output Parameters:

RO = 0

R1 = Address of byte containing most significant digit of
R2 = éhe source string

R3 = Address of lowest addressed byte of destination string

(See instruction-specific header for details)
Condition Codes:
N <~ source string LSS 0

I <~ source strin? EaL 0
g 5- 8ec1mal overti

(elalslalalelelealelelalelalalaleleleleleloe B
elelelelolelelelelelelelelelelolelole ool
elelolaleoleleloleololeololeleololeolelelelelo BN Lo
(elelalelelelalalelslelalalelelalelealels] ]

Ve Ve Ve We B 00V Be Ve We Ve B VeV BT e,

e el el D il B el i il il el e D el D il D el il D il el D el el el el sl vl conedd

O VOGO V00000000000 0000000 N NN NNNSNSNN~NOOAOONO
OIS~ N 2 O OO ~NON N NN = O D00 ~NON NS NN — OO0 00 ~NIO W

ow
0000 )
8888 .SUBTITE Data Declarations / Packed to Numeric String
0000 ot
0000 ; The following table makes a correspondence between the sixteen possible
0000 : packed decimal ''digits'’ and their ASCII representation. It is used to
0000 : generate the sign character for Leading separate numeric strings and
8888 : to generate all character output for the CVIPx common code.
000 '
0000 CVTPx_TABLE:
D 28 39 38 37 36 35 34 33 32 31 30 0000 LASCII /0123456789+=+=44+/
2B 2B 2D 28 000C
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. +SUBTITLE VAXSCVTPS - Convert Packed to Leading Separate Numeric
: Functional Description:

MURLRDRLNINIAJNIRDALALNINININDAJNL NV NI ANV NINI NI NV NV AN NI AL RNV NI NN M PN AN PN NN NN NI N PPN NNV NOND — — ﬁﬂ'
VLAV SN B 85 205 85 85 85 5 B 2 W N AN AN A N AN AN AT TN NI NI PO NOMNONIININ) = = b b b e e ed s 0 O O O OO O OO0OOOYVO ON

The source packed decimal string specified by the source Llength and
source address operands is converted to a leading separate numeric
string. The destination string specified by the destination lLength and
destination address operands is replaced by the result.

Conversion is effected bK reglacvn the lowest addressed byte of the
destination string wit e ASCI!I character '+’ or '-', determined by
the sign of the source string. The rema1n1ng ytes of the destination
string are replaced by the ASCII representations of the values of the
corresponding packed decimal digits of the source string.

Input Parameters:

RO = srclen.rw Length in digits of input decimal string
R1 = srcaddr.ab Address of input packed decimal string
R2 = dstlen.rw Number of digits in destination character string
R3 = dstaddr.ab Address of destination character string
OQutput Parameters:
RO = Q
R1 = Address of byte containing most significant digit ot
R2 the source string
R3 = Address of the sign byte of the destination string

Condition (odes:

N <- source string LSS 0
z source str1n? EQL O
g < 8ec1mal overtliow

Notes:

Note that the two entry points VAX$CVIPS and VAX$CVIPT must save the
exact same set of registers because the two routines use a common exit
path that includes a POPR instruction that restores regxsters In
fact, by saving all registers, even if one or two of them are not
needed, we can use the common exit path from this module.

(I FE TR FREFEFEFENENETE FEFEFEBEFE NI R FE FE TN FIE FR FE T IR I I I N N F I TR I N WA IR I R S IR WS I

VAXSCVTPS::

OFFF B8F B8 PUSHR  #*M<RO,R1,R2,R3, Rk R5,R6,R7,R8,R9,R10,R11> ; Save the lot
ESTABLISH_HANDLER : Store address of access
LONVERT ACCVIO : violation handler o

58 S0 06 M EF EXTIV  #1,84, O 8 ; RB is byte offset to sign '‘drgit
MARK POINT ACCVIO ] ) o

S8 6148 FO 8F 88 BI1(BY 0‘811110000 ( R1)(RB],R8 ; R8 now contains sign ''digit
MARK _POINT CVIPS gAccyio . , _

83 D8 AF43 90 MOVB~™  (VIPx_TABLELRB],(R3)+ ; Store sign character in output string

008A 30 BSBYW CVTPx_COMMON : Execute bulk as common code

lelelelelelalolelolelelelelelaololeoleleolelelelelelelelolelelelelolololeloleleleloleoleleleloleloleolelelelalelelelele B 4
[olelelalelelelalalelalelelalelalaleloln]lololelelolelelolelelalalalelslelalelelalelelelelelelelelelalelelalelelol e B P
v P ¥ Nl Vel ¥ Jelelelalalelalalalolelwleolelolelelelolelolelololololeleleleloleleleleolelalolelolalelelelelelela BT,
£V = OO 00 NN SN = O DO NN WM NN = OO0 NN S AN = OV NS IR 2 OV NN WLWIN) 2O Yoo D
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108:
20$:

30%:

408:

be changed from ‘=" to

P-19ga 01:34:35 !AX/VHS Macro v04=-00 Page
P=-1984 00:44:53

EMULAT.SRCIVAXCONVRT . MAR; 1

The common code routine returns here with the following relevant input.

RO Number of digits remaining in source and destination strings
R1 Address of lLeast significant digit and sign of input string
R3 Address of Last byte in destination to be loaded

R8 Sign ''digit’’ from input string

R11 Saved PSW with condition codes to date (N=0,7,v,(=0)

CVTPS_A_DSTADDR(SP)

R4 is a scratch register

Saved R3 at input, address of sign character

It the input string was negative zero, the sign of the output string must

" +''. In addition, a check _th
the Z-bit has its correct setting if this digit is the first nonzero digit
encountered in the input string.

is required to insure that

TSTL RO ; Check for no remaining input
BEQL 20% : Skip storing digit if nothing left
MARK_POINT CVIPS_ACCVIO
EXTZV0  #4 #4,(R1),R4 ; Get least significant digit
BEQL 10$ . Skip clearing Z-bit if zero
BICB #PSLSM_Z RN : Clear saved [-bit
MARK _POINT CVIPS_ACCV]IO
MOVB CVIPx_TABLECRZ], (R3) ; Store final output digit
CASE R8, LIMIT=#10,TYPE=B,<~- ; Dispatch on sign

40% - ;107 => +

308, - 11 = -

408,- 12 => ¢+

308,- ;13 = -

40%,- 14 => ¢+

40$,- 15 2> +

>
B1SB #PSLSM_N,R11 ; Set N-bit because sign is ''="
BBC #PSLSV_7,R11,408 ; Skip if N-bit set but Z-bit clear
B8I(B #PSLSM_N,R11 : Turn off N-bit it negative zero
BBS #PSLSV_V,R11,408 . Leave sign alone if overflow occurred
MARK _POINT CVIPS_ACCVIO C
MOvB #oA'+ " QCVTPS A _DSTADDR(SP) . Make outpu* s1gn +
gRW VAXSDEC IMAL _ERIT ; Exit through common code
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0064 .SUBTITLE VAXSCVTPT - (Convert Packed to Trailing Numeric

+

Functional Description:

The source packed decimal string specified by the source Llongth and

exact same set of registers because the two routines use a common exit
path that includes a POPR instruction that restores registers. In
fact, by saving all registers, even it one or two of them are not
needed, we can use the common exit path from this module.

~No
.

This routine and VAXSCVTTP must have a separate JSB entry point.
(Several other routines could use one but it is not required.) (ode
that uses the emulator through its JSB entry points cannot be
redirected to a different entry point when the instruction is
restarted after an access violation, The oan way that a restart can
an internal FPD bit. The

30;

30% :

i
0064 306 ; source address operands is converted to a trailing numeric stran?. The
0066 307 . destination string specified bg the destination Length and destination
0066 308 . address operands is replaced by the result. The condition code N and 1
8822 i?g ; bits are atfected by the value of the source packed decimal string.
0064 311 ; Conversion is effected by using the highest addressed byte (even if the
0064 31§ : source string value 1is <-=0) of the source string (i.e., the byte
0064 313 ., containing the s1gn and the least significant diqit) as an unsigned
0064 314 ; index into a 2506 byte table whose zeroth entry address is specified by
0064 315 ; the table address operand. The byte read out of the table replaces the
0064 316 ; least significant byte of the destination string. The remaining bytes
0064 317 ; of the destination string are replaced bl the ASCII representations of
0Cs&e 318 ; the values of the corresponding packed decimal digits of the source
0064 319 ; string.
0064 3520 .
0064 321 ; Input Parameters:
0064 322 L ‘ _ ,
0064 323 ; RO <15:0> = srclen.rw Length in digits ot input decimal string
0064 324 ; RO <31:16> = dstlen.rw Number of digits in destination character string
0064 325 ; R1 = srcaddr.ab Address of input packed decimal string i
0064 326 ; R2 = tbladdr.ab Address of 256-byte table used for sign conversion
8822 ggg : R3 = dstaddr.ab Address of destination character string
0064 329 ; Output Parameters:
0064 330 ;
0064 331 ; RO = 0 ) .
0064 332 ; R3 = Address of byte containing most significant digit of
0064 333 ; the source string
0064 334 ; R = 0 o o ] ) ]
8822 g%g : RY = Address of most significant digit of the destination string
0064 337 . Condition (Codes:
0064 338 ; .
0064 339 ; N <- source string LSS 0
0064 340 ; 1 <- source str1n? EaL 0
0064 341 ; V <= decimal overtlow
0064 342 . C<-0
0064 343 ;
0064 344 . Notes:
0064 345 ; )
0064 gzg : 1. Note that the two entry points VAXSCVIPS and VAXSCVTPT must save the

348 ;

349

350 .

351 ;

352 :

353 .

354 ;

355 .

356 .

357

be distinguished from a first pass is throug
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original sizes for the five operands for CVIPT and CVITP require atl
the bits in the four general registers.

The FPD bit is stored in bit<15> of the ''srclen’’ operand. In order to
insure that instructions that enter the emulator through the
VAX$_OPCDEC exception, rather than through its JSB entry points
correctlz generate reserved vperands for lengths in the range 327@8 to
65535, the internal FPD bit cannot be tested at the VAX$S entry point.
Thus, the extra entry point is required.

Note that this implementation has the peculiar effect that a reserved
operand excepiion will not be _generatrd if R0<15:0> contains a number
in the range 32768 and 32768431 inclu.ive.

3. The RESTART entry point is needed because information is saved in
RO<31:24> it the instruction is interrupted b; an access violation,
This information must be cleared out before the length checks are made
or a spurious reserved operand exception would result.

Be B9 %e Ve e B2 Ne 8o BB B BePe Ve Be W Ve B

VAXSCVTPT _JSB::
BBCC #CVTPT_V_FPD,RO,VAXSCVTPT : Have we been here before?

ASSUME CVTPT_B_DELTA_PC EQ 3 ; Make sure that we clear the right byte
VAXSCVTPT RESTART::

BIC.2  #*XFF000000,R0 ; Eliminate delta=-PC from '‘dstien’
VAXSCVTPT::

PUSHR  #*M<RO,R1,R2,R3,R4,R5,R6,R7,R8,R9,R10,R11> : Save the lot

ESTABLISH HANDLER - . Store address of access

CONVERT_ACCVIO ; violation handler

MOVL RZ,R9 . Store table address_away

ROTL #16,R0,R2 . Store ''dstlen’’ in R2

BSBW CVTPx_COMMON ; Execute bulk as common code

+

The common code routine returns here with the following relevant input.

R1 Address of Least significant digit and sign of input string
R2 Number of digits in destination string (preserved across call)
RY nddress of Last byte in destination to be loaded

R9 Address of 256-byte table (preserved across call)

R11 Saved PSW with condition codes to date (N=0,Z,v,(=0)

R4 is a scratch register

The CVIPS instruction Loads R8 in its initialization code. This instruction
does not need R8 except at this time to determine the setting of the N-bit
so R8 is lLoaded here. In addition, a check is rg?g1red to insure that the
Z-bit has its correct setting if the least significant digit is the first
nonzero digit encountered in the input string.

B e e %o BB Ve Ve Ve WV B Ne Wy e Gy Ve,

TSTL R2 ; Check for no remaining input
BEQL 10% . Skip storing digit if nothing there
MARK _POINT CVIPT_ACCVIO
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5¢ 61 9A 0086 415 MOV2BL (R1),Ré4 ; Get lasi input digit

0089 416 MARK _POINT CVIPT_ACCVIO
63 6944 90 0089 417 MOVB™  (R9ILR4],(RZ)” ; Store associated destination byte
008D 418 MARK POINT CVTPT JACCVIO
5« 61 06 04 0080 419 EXTZ0  #4 #4,(R1),RG™ ; Get least s1gn1f1cant d1g1t
03 13 0092 4%0 BEQL 10§ . Skip clear1n9 if zero

S8 06 8A 883; 22% BICB #PSLSM_Z,R11 ; Clear saved b1t

0097 423 MARK _POINT CVIPT _ACCVIO
58 61 FO 8F 88 883Z zgg 10$: BICBY #4B11110000,(R1),R8 ; Sign ''digit'’ to R8
009C 4%6 CASE R8,LIMIT=#10,TYPE=B, <~ ; D1spatch on sign
009C 407 30§, - £ 10 =
009C ¢28 208, - .11 = -
009C 29 30%,- ;12 =>4
009C 430 208,- ;13 => -
009C 43 308.- 16 => ¢
009C 432 308 ,~ ;15 => ¢+
009C 433 >
00AC 434
0358 02 EO O00AC 435 208: BBS #PSLSV_7,R11,308 : Skip it I-bit set (negative zero)
58 08 88 00BO 436 BISB #PSLSM™N,R11 ; Set N-bit because sign is '="
FF4A* 37 00B3 437 30%: BRW VAXSOE T IMAL _EXIT ; Exit through common code

~
oo



58 0C 00C9 MOVPSL "R11 . Get initial PSL
58 04 00 04 FQ INSV #PSLSM_7,#0,#4,R11 ; Set I-bit, clear the rest
55 50 52 (3 SUBLY  RZ2,RO,RS : RS is Llength difference
4F 13 BEQL cviPx EQUAL ; Life is easy it they're the same
46 19 BLSS CVTPx_ZERO_FILL : Fill output with 2zeros if too large

tRENREEREY srclen GTRU dstien treRRRRRRY

The following code executes if the source string is larger than the

dest1nat\on.str1n3, Excess h'gh order input digits must be discarded. It
ana of the input digits is not zero, then the V-bit is set in the saved
PSW (stored in R11). The low order digits will be moved as in the normal

H 16
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gggg 228 . LSUBTITLE CVTPx_COMMON - Common Code / Packed to Numeric String
00B6 441 ; Functional Description:
0086 44§ ; . .
0086 445 ; This routine is used by both (VTIPS and CVTPT to translate a packed
8882 22? : decimal string of digits into its ASCII equivalent.
00B6 446 ; Input Parameters:
00B6 447 ;
0086 448 ; RO = srclen.rw Length in digits of input decimal string
0086 449 Rl = srcaddr.ab Address of input packed decimal string
00B6 450 . Ri = dstlen.rw Number of digits in destination character string
8832 221 : R5 = dstaddr.ab Address of destination character string
0086 45% : (SP) Address of instruction-specific completion code in CVTPS
00B6 454 ; or CVIPT routine
00B6 455 .
00B6 456 ; Implicit Input:
00B6 457 ; . . )
00B6 458 ; R10 must contain the address of an access violation handler in the
8832 223 : event that any strings touched by this routine are not accessible.
00BS 461 ; Output Parameters:
00B6 462 ; i )
00B6 463 ; RO = Size in digits of shorter of source and destination strings
00B6 464 ; R1 = Address of least significant digit and sign of input string
0086 465 ; R2 = Number of digits in destination character str1na (unchanged)
8882 229 : R3 = Address of Last byte in destination to be loade
0086 468 ; R11 contains the gartial condition codes accumulated by converting
0086 469 ; all but the least significant input digit
00B6 470 ;
00B6 471 . Side Effects:
00B6 472 . . ) )
8832 2 2 : R4, RS, and R6 are used as scratch registers by this routine.
00B6 475 R? through R10 are not used.
00B6 476 ;-
00B6 477
00B6 478 .ENABLE LOCAL_BLOCK
00B6 479
00B6 480 CVTPx_COMMON:
0086 481 ROPRAND_CHECK RO ; Insure that RO LEQU 31
oo 2 % ROPRAND_CHECK RZ2 Insure that R2 LEQU 31

484

485

486

487

488

489

490

2 1

498

494

495

OO0 VOO0 0000CO000D00 N NN NNNNNNNOO

LI R WA R N N
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. case. A test for whether decimal overflow exieptions are to be generated
: is made as part of final instruction processing.
; RS = RO = R2 (RS GTRU 0)

CVTPx_OVERFLOW_CHECK:
PUSHL — RI ; Save initial input address
BLBS RO,10$8 Skip single digit test for odd length

e

MARK _POINT CVTPx_SAVED_R1 ,
EXTZV  #0,#4,(R1),R4 ; First digit to R4 (Set R4<31:8> to 0)
BNEQ 40$ ; Skip rest if nonzero. Nothing to be
: _gained by hanging around.
DECL RS : One less digit to check
INCL R1 . Point R1 to next byte in input string
10$: ASHL #-1,R5,RS . Convert digit count to bgte count
BEQL 308 ; Skip Loop 1f no more double digits
MARK _POINT CVTPx_SAVED_R1
208: 1578 (R1)+ : Do rest two digits at a time
BNEQ 40 ; Exit Loop is nonzero digit
SOBGTR R5,20% ; Check for end of (oop
308: BLBS R2,50% : No lone digit if R2 odd
MARK_POINT CVTPx_SAVED_R1
BITB #~811110000, (R1) ; Does upper nibble contain nonzero
BEQL 50% ; No, so we're all done

The tollowing code executes if any of the discarded digits is nonzero. The
V-bit is set in the saved PSW, the saved l-bit is cleared, and Rl is
updated to point to the remaining input string. The lLarge comment at the
beg1nn1n? of the module calted VAXSDECIMAL explains why the INCL RS

o

e BeBe Be e

instruction is necessary when RO, the Length of the shorter string, is odd.
40$: BICB #PSLSM_Z ,R11 ; Clear saved 2-bit
BISB #PSLSM_V,R11 : Set saved V-bit

50%: SUBL3Y R2.RO,RS ; Recompute difference (RS GTRU 0)

: The long comment at the beginning of the module expltains the reason why
; we increment RS when R2, the length of the shorter string, is odd.

BLBC  R2.,60%
INCL RS

60$: ASHL  #-1,RS.RS
ADDL3  (SPJ¢.RS.R1
MOVL  R2,RO

BRB CVTPx_EQUAL

Need adjustment if odd output string

Adjust difference

Convert digit count to byte count
‘Restore’’ an updated input pointer

Enter common code with updated
“'srclen’’ equal to ''dstlen

Join common code

Se We Ve e B Ve W

+
1223222222 srclen LSSU dstlen rTeTERRRNLY

The following code executes if the destination string is longer than the
squgce string. ALl excess digits in the destination string are filled
with zero.

LER ER YR YR FE NN N
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CVIPx_ZER) FILL:
MNEGL  RS,RS

:3
5
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. Make digit count positive

MARK_POINT CVTP) _BSBW
708 : MOovVe #A0, (R3)+ ; Store a ''0'"" in the output
SOBGTR RS,70% : Check for end of loop
;0
JARARERRRLY updated sr:len EQL updated dstlen TRRERENTEY

destination d

Ve Do Ve Ve e OB,

number of digits).

CVTPx_EQUAL:
8LBS  RO,90$

TSTL RO
BEQL 1408
MARK POINT CVTPx_BSBW
EXTZV  #0,#4,(R1),R4
BEaL  80$
BICB  #PSLSM_Z,RM
MARK_POINT CVTPx_BSBW
80$: MOVB CVIPx_TABLELRE], (R3)+
IN(L  R1
DECL RO
908 : ASHL  #-1,RO,RS
BeaL 120§
MARK POINT CVTPx_BSBW
1008:  MOVZIBL (R1)+,Ré
BEQL  130%
BICB  #PSLSM Z.R11
EXTIV #4446 R&.R6
MARK_POINT CVTPx BSBW
MOVB™  CVTPx TABLECRE], (R3)+
gBIcB3 #*B11710000,R4,R6
MARK_POINT CVTPx_BSBW
MOVB CVTPx_TABLECRE), (R3)+

1108: SOBGTR RS5,170%

1208: RSB

This code is part of the main loog
e

string. This code only executes w
is detec

destination string.

MARK_POINT CVIPx_BSBW
1308:  MOVW™  #*A"00", (R3)+

2cut n 3 digit pair cons \
is detected. Note that this is an optimization that recogniZes that the
individual digits do not have to be translated in order to Load the

The following code is a cowmon meeting point for the three different input
cases retat1n? source length and destination length. Excess source or

_ on digits have alrcady been dealt with, We are effectively
dealing with input and output strings of equal length (as measured by

; No special first digit it RO odd
. Also skip if no remaining digits

: First digit to R4 (Set R4<31:8> to 0)
; Leave I-bit alone if zero
; Otherwise, clear 7-bit

; Move digit to output string
; Advance input string pointer
. One less digit to process

; Convert di?it count to byte count
; ALl done i

zero

; Get next two input digits

; Step out of Line if both are 2ero
: Clear saved Z-bit

; Get high=order digit

; Move associated character to output
. Get low-order digit

: Move associated character to output
. Test for end of loop

; Perform instruction-specific

end processing

moves input di?itg to the output
sting of two 2eros

; Move the pair to the output

o~
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. and let the caller correctly load the final outpu
1408: DECL R3
RSB

.DISABLE LOCAL _BLOCK

?.ggESSAxgéie T.MAR;

; Rejoin at the end of the loop
; We have advanced too far in the destination strin%.beack up by one byte

yte.
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SUBTITLE VAX$CVTxP = Convert Numeric String to Packed

; Functional Description:

The conversion from a numeric string to a packed decimal strin
(CVISP and CVTTP instructions) consists of much common code ang

two small pieces of code that are instruction s?ec1f1c, the

be?wnning and 8 portion of the end processing. The actual routine
exit path is the common exit path from this module, VAXSDECIMAL _EXIT.

The two routines perform instruction-specific operations on the
first byte in the stream. The bulk of the work is done by a common
subroutine. Some instruction-specific end ?rocessing is done before
tinal control is passed to VAXSDECIMAL _EXIT.

The structure is something Like the following.

Skip over sign character Store table address

Unpack registers

Handle unequal srclen and dstlen
Move all digits except last digit

Move last digit to output

3 Use table to move last digit
Move sign to output

and sign to output string

\ /
\ /
\ !

v v

VAXSDECIMAL _EXIT
Set condition codes and registers
to their final values

Input Parameters:

P e
[+ 1€
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b:

See instruction-specific entry points

Output Parameters:

RO =0

R1 = Address of lowest addressed byte of destination string
R2 (See instruction-specific header for details)

R3 = Address of byte containing most significant digit of

the source string

Condition Codes:

N <- destination string LSS 0
1 <- destination string EQL O
g :- gecimal overflow

Both of these instructions check the input strings for Legal decimal
digits. If a character other than the ASCI] representation of a
decimal digit is detected in the input string, a reserved operand
abort is generated. This exception is not restartable.

In aadition, the (VISP instruction insures that the sign character is
one cf ] ’l , e OO' or IO-IQ.

The CVTTP instruction uses the highesg addressed byte as an offset
into a 256-byte table. The byte that is retrieved from this table is
checked to determine that its high nibble contains a legal decimal
digit and its low nibble contains a legal sign.

.SUBTITLE Data Declarations / Numeric String to Packed

o~ —

the.follouing tables contains the decimal equivalents ot the ten decimal

digits. One table is used if the Low nibble of a byte is being loaded
(an even numbered digit). The other table is used when the high nibble
of a byte is being Loaded (odd numbered digit).

; Table for entry into low order nibble
CVTxP_TABLE LOW:

(alaleleleleleleleloleleolelealolalelelelelelolalelelalealeclelelelelolololelolalaleloleolelelolelolololelalalelsla]
v Qir s S ey Shur S-S S Sir Gl Sl S Sr S G Gl Gl S G S S s Gur QeSS Sur S GurGnr-Su G S Gur GurGurSur Sy Saur S urSinrGurSurGur G Gur S GurGurGurd

Q0 NN NN N N NN NN TN TN N N TN N SN N SN TN TN TN TN SN TN TN TN N SN SN SN N SN N SN SN SN SN N SN SN NN S N SN SN SN SN SN SN NI N Y
NI O T 00 L N N NN A A U U W A N U U U U i A U U U O A U U U U Gl Ao U U U U L LN U LA AN N N A N

=2 OO QO NOWNEMANN) = OO0 NS AN = OV~

SNNNNNNN NN NNNNSNNSNSN NN NN
AWWHANINU NI AU PO RO NN NI NN = b od coed b e e o b b

04 03 02 01 00 BYTE  *x00 , “x01 , “x02 , “x03 , *x04

09 08 07 06 05 .BYTE  *Xx05 , *x06 , *x07 , *x08 , “x09
; Table for entry into high order nibble
CVTxP_TABLE _HIGH:

«0 30 20 10 00 BYTE  ~x00 , *“x10 , “x20 , *“x30 , “x40

90 80 70 60 SO BYTE  *X50 , *x60 , *xX70 , *x80 , *“x90
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SUBTITLE VAXSCVTSP - (Convert Leading Separate Numeric to Packed
Functional Description:

+

The source numeric string specified by the source Llength and source
address operands is converted to a packed decimal string and the
destination string specified by the destination address and destination
Length operands is replaced by the result.

Input Parameters:

RO = srclen.rw Number of digits in source character string

R1 = srcaddr.ab Address of input character string

R2 = dstlen.rw Length in digits of output decimal string

R3 = dstaddr.ab Address of destination packed decimal string
Output Parameters:

RO =0

R1 deress of the sign byte of the source string

R3 = Address of byte containing most significant digit of

the destination string
Condition Codes:

OO NN EMANN) = OO0 NN AN = O 000 NSNS N D

N <- destination string LS
I <~ destination string EQ
g :- gec1mal overflow

S0
Lo

Notes:

Note that the two entry points VAXSCVISP and VAXSCVTTP must save the
exact same set of registers because the two routines use a common exit
path that includes a POPR instruction that restores registers. In
tact, by saving all registers, even if one or two of them are not
needed. we can use the common exit path from this module.

LR R TR PR TR PR FE IR TR PR FE TR N FE FIFE PR FE FN IR PN PR PN P Y IR I R R P TN I AN N TN PR XY
!
ol
~N)
LI O T ]

VAXSCVTSP::
OfFFF 8F BB PUSHR  #“M<RO,R1,R2,R3,R4,R5,R6,R7,R8,R9,R10,R11> : Save the Lot
51 D6 INCL R1 ; Skip byte containing sign for now
007 30 BSBW CVTxP_COMMON ; Execute bulk as common code

+

The common code routine returns here with the following relevant input.

folelelolelotelelelaloalotelelolalatatolotolotalalalotolo ol talatalolatototalelalalolalalealolalololetelalatata tot - IR
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00000000 00000000 00 00 NN NN NNNNNSNO
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: RO Number of digits remaining in source and destination strings
; R1 Address of last (highest addressed) byte in source string,

; R3 Address of least significant digit and sign of output string
: R4 R4<31:8> must be zero on input to this routine

: R11 Saved PSW with condition codes to date (N=0,Z,v,(=0)

: CVISP_A_SRCADDR(SP) Saved R1 at input, address of sign character

R4 is a scratch register
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0190 790 ; _ . )
0190 791 ; The last input d1?1t 1s moved to the output stream, after a check that it
0190 79§ . represents a legal decimal digit. A check is also required to insure that
0190 793 ; the I-bit has its correct setting if this digit is the tirst nonzero d1g1t
0190 794 ; encountered in the input string, The sign of the input string is checke
0190 795 ; for a legal value and transformed into one of two legal output signs, 12
0190 796 ; for ''+'' and 13 for ‘=",
0190 797 ;-
0190 798
0190 799 MARK _POINT CVISP_ACCVIO L
63 0C 90 0190 800 MOVB #12,(R3) : Assume that sign is plus
5¢ €S 0193 80 TSTL RO . Check for 2ero length input string
15 13 0195 802 BEQL 208 ; Skip storing digit if nothing left
0197 803 MARK _POINT CVISP_ACCVIO ] _
5¢ 6 38 83 0197 804 SUBBY  #*A"0"", (R1) ,R% . Get least significant digit
4 1F 0198 805 BLSSU  30$ . Reserved operand if not a digit
03 13 019D 806 BEQAL 10% ; Skip clear1n? I-bit if zero
58 04 BA 0Q19fF  BO7 BICB #PSLSM_Z,R11 ; Clear saved [-bit
09 54 91 01A2 808 10$: (MP8 R4, #9 : Check digit against top of range
18 1A Q1AS 809 BGTRU 30§ ; Reserved operand if over the top
01A7 810 MARK _POINT CVISP_ACCVIO .
63 D2 AF4L 80 8}:3 g}} ADDB CVTxP_TABLE_HIGHL[R4], (R3) ; Store final output digit
01AC 813 MARK _POINT CVISP ACCVIO ] ]
5¢ 04 BE 9A 8136 g}g 208: MOVZBL aCvTSP_A_SRCABDR(SP) ,Ré¢ ; Get sign character from input string
0180 816 CASE RG LIMIT=#*A""+"" TYPE=B, <~ . Dispatch on sign character
0180 817 50§, - . Character is "'+’ _ .
0180 818 308 .- ; Sign character is ';'' (illegal input)
0180 819 40%,- : Character is ''='
0180 820 >
018A 821 . o
20 546 91 01BA B22 (MPB RG #*A"" " ; Slank is also legal '‘plus sign’
15 13 018D 823 BeaL 508
018F 824 .
018F 825 ; Error path for all code paths that detect an illegal character in
8}8: gsg . the input stream
0151 3 8}%5 353 308: BRW DECIMAL _ROPRAND_NO_PC ; Reserved operand abort on illegal input
01C2 830 . The sign of the input stream was '=''. If something other than negative
8}%% gg} . zero, set the N-bit and adjust the sign.
568 08 88 01C2 833 40s: BISB #PSLSM_N,R11 ; Set N-bit because sign is '*-"
01C5 834 MARK _POINT CVISP_ACCVIO . _ o
63 96 01C5 835 INCB (R3) ; Change sign from “'+'' (12) to "= (13)
09 58 02 €1 01C7 836 B8( #PSLSV_Z,R11,508 . ALt done unless negative zero
s8 08 8A 01(B 837 BiCB #PSLSM_N,R11 . Clear the saved N-bit i
02 58 01 €0 O1CE 838 BBS #PSLSV_V,R11,508 ; The output sign is ignored if overflow
0102 839 MARK _POINT CVISP_ACCVIO ]
63 97 01D2 840 DECB (R3) ;: Change sign back so =0 becomes +0
FE29' 31 01D4 B4 508%: BRW VAXSDECIMAL _EXIT ; Exit through common code
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.SUSTITLE VAXS$CVTTP = Convert Trailing Numeric to Packed
Functional Description:

VAXSDE C IMAL _CONVERT ~ VAX
v04=000 VAXSC

Pac
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+

The source trailing numeric string specified bl the source Llength and
source address operands is converted to a packed decimal string and the
destination packed decimal string specified by the destination address
and destination length operands i1s replaced by the result.

Conversion is effected by using the highest addressed (trailing) byte of
the source string as an urnsigned index into a 256 b{te table whose
zeroth entry is specified by the table address operand. he byte read
out of the table replaces the highest addressed byte of the destination
string (i.e. the byte containing the sign and the Lleast significant
digit). The remaining packed digits of the destination string are
replaced by the Low order & bits of the corresponding bytes in the
source string.

Input Parameters:

RO <15:0> = srclen.rw HNumber of digits in source character string

RO <31:16> = dstlen.rw Length in digits of output decimal string

R1 = srcaddr.ab Address of input character string

R2 = tbladdr.ab Address of 256-byte table used for sign conversion

R3 = dstaddr.ab Address of destination packed decimal string
Qutput Parameters:

RO = ) )

S; = Address of most significant digit of the source string

R3 = Address of byte containing most significant digit of

the destination string
Condition (Codes:

N <- destination string LS
1l <- destination string EQ
g 2- geCIMOl overflow

S0
L O

Notes:

1. Note that the two entry points VAXSCVISP and VAXSCVTTP must save the
exact same set of registers because the two routines use a common exit
path that includes a POPR instruction that restores registers. In
tact, by saving all registers, even if one or two of them are not
needed, we can use the common exit path from this module.

2. See the routine header for CVIPT for an explanation of the _JSB and
_RESTART entry points.

G Vs VsWo o Vo Ve 0eBVs By BT Be Ve Vs o e BaBe0s Ve Be Ve Be B9 06 0s Vs Ve a0s Ve 0oV Vs Ws Ws 84800 VsVe Ve Te Ve BaWeBe®sBeBowas

There is a single case where the common subroutine cannot be used. If the
output length 1s 2ero, then the final character in the input string would
be subdected to the rather stringent legality test that it Lie between

ASCI1 0 and ASCI1 9. In fact, it is the translated character that must be

OO NO WS AN = O OO NN SMAN = OO OO NN S NN = OO 00 NN S N = O OO NN LN - OO0 NOMNWNAS N D

OOOOOOOOOOOOOOOOOCOOOCAOC,O0O0O0OOCOOOOOOOOCOOOOOOOOCOOOOOOOO0O « |
el e e il il i el Sl il il e D D ) D el el el ) d D i D D D D D D =D il D i i i i el D i e e B D D D D D e i D D D D i D D D D — il
lelelelelolelelvlolclviviviecleiwivivivielwleololojleolelvivivivleololelvic]lelevlvilviclelolelolololvlvilviolelolviv]ieolel ) —
NNNNNNNNNNNNNNNNNWNNNNVNNNNNNNNNNNNNNNNNNNNNNNNNNSNSNSNNSNNNNSN O
VOO O OO OO0 “NNNN NNNNNNOOOOOIrOOONMWNWNMWWMIWMWNMWUNIVANSG SN0 00




E 1
VAXSDE C IMAL _CONVERT - VAX Packed Decimal Instruction Emul 16-SEP-1984 01:34:35 VAX/VMS Macro v04-00 9
v04-000 VAXS( - vert Trailing Numeric to -SEP=-1984 00:44:53 [EMULAT.SRCIVAXCONVRT.MAR;1
; tested. There are three cases.
: The input length is also zero. In this case, the common code path can
: be used because the input and output length are equal. (In fact, the
: subroutine does little more than set the condition codes and load
: registers.
; The input consists of a single character. In this case, this single
; character is translated and tested for legqlity. Note that the
: subroutine is also called here to set condition codes and the Like.
; The input size is Larger than one. In this case, the common subroutine
: 1s called with the input size reduced by one. The Leading characters
: are tested by the subroutine which returns here to allow the final
: character to be tested.
. Note that this is not a commonly travelled code path so that the seemingly
. excessive amount of code necessary to achieve accuracy is not a performance
. problem.
.ENABLE LOCAL_BLOCK
1$: ROPRAND_CHECK RO ; Insure that RQ LEQU 31
3¢ 13 BEQL 5% ; Back in line if source lLength zero
50 07 DECL RO . Reduce input length by one ]
008t 30 BSBW CVTxP_COMMON ; Check lLeading digits for legality
MARK _POINT CVITP_ACCVIO
56 61 9A MOVZIBL (R1),Ré : Get Last input byte
MARK POINT CVITP_ACCVIO
54 6944  9A MOVZBL (R9)ICR4LI,R4 ; Get associated output byte from table
MARK POINT CVITP_ACCVIO

63 54 FO BF
50 54 04 04

g BICBY  #*B11110000,R%, (R3)
G 1
58 02 8
D
1
3

Only store sign in output strin
EXT2V f4£xa.n4,no Y 9 P 9

5 3 Get low-order digit
?1532 #PSLSM_V,R11 : Set V-bit in saved PSW

BEQL Join exit code it zero
09 50 MPL RO, #9 Is the digit within range?
BLEQU 10§ ; Yes, join the exit code

3C
010cC BRW DECIMAL _ROPRAND _NO_P(

VAXSCVTTP JSB::
BBCC #CVTTP_V_FPD,RO,VAXSCVTTP ; Have we been here before?

ASSUME CVTTP_B_DELTA_PC EQ 3 ; Make sure that we clear the right byte
VAXSCVTTP RESTART::

; Otherwise, report exception

07 50 OF ES

50 FFO00000 8F (A BICL2  #*XFF000000,RO ;: Eliminate delta-PC from ‘‘dstlen’
VAXECVTTP::
OFFF 8F 88 PUSHR  #*M<RO,R1,R2,R3,R4,R5,R6,R7,R8,R9,R10,R11> ; Save the lot
9 32 DO MOVL R2,R9 . Store table address_away
52 S0 10 10 Ef EXTIV  #16,#16,R0,R2 ; Store “‘dstlen’ in R2 _
B? 13 BEQL 1% . Perform extraordinary check it zero
0056 30 5%: BSBW CVTxP_COMMON . Execute bulk as common code

+

The common code routine returns here with the following relevant input.
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0223 957 ; RO Number of digits remaining in source and destination strings
0223 958 ; R1 Address of last (highest addressed) byte in source string.
0223 959 ; R3 Address of Least significant digit and sign of output string
0223 960 ; R9 Address of 256-byte table (preserved across call)
855% 321 R RN Saved PSW with condition codes to date (N=0,Z,v,(=0)
0223 96§ ; R4 is a scratch register
0223 964 ;
0223 965 ; The last byte ot the input string is used as an index into the 256-byte
0223 966 . table that contains the last output byte. The contents of this byte are
0223 967 ; tested for a legal decimal di?lf in its upper nibble and a Legal sign
0223 968 ; representation (10 through 15) in its low nibble. The Z-bit is cleared
0223 969 ; it the digit is 1 through 9 to cover the case that this is the first
0223 970 ; nonzero digit in the input string.
0223 971 ;-
) 0223 972
50 0S5 0223 973 TSTL RO ;: Check for no remaining input
A 13 0225 974 BEQL 708 ; Special case if input length now zero
0227 975 MARK _POINT CVITP_ACCVIO
S 61 9A (0227 976 MOvZBL (R1),R& ; Get last input byte
022A 977 MARK POINT CVITP_ACCVIO
S4 6944 QA (Q22A 978 MOVZBL (R9)ICR4],R4 ; Get associated output byte from table
022 979 MARK_POINT CVITP_ACCVIO ) ) ]
63 56 90 022 980 MOVB R4, (R3) ; Store in destination strin
50 5S¢ 04 04 EF 0231 981 EXTIV  #4,#4,R4,RO ; Get Lleast significant digi
08 13 0236 982 BEaL  10$ : Skip clearing 2-bit it zero
09 50 91 0238 983 (MPB RO,#9 ; Check for legal range
18 14 0238 984 BGTR  20$ : Reserved operand if 10 through 15
58 04 BA 0230 985 BICB #PSLSM 7 R11 : Clear saved Z-bit
SO 54 FO 8F 8B 8%2? 339 108: BICB3  #*B11170000,R4,R0 ; Sign ''digit’’ to RO
0245 988 CASE RO, LIMIT=#10,TYPE=B,<- ; Dispatch on sign
0245 989 508, - 210 =>
0245 990 308.- s 11 => -
0245 N 608, - : 1% = ¢
0245  99¢ 408,~ ;13 = -
02645 993 508 ,- ;16 => ¢
02645  99¢ 508 .- s 15 => +
0245 995 >
0255 996
ooBe 31 gsgg 33% 208: BRW DECIMAL _ROPRAND _NO_PC . Reserved operand if sign is 0 to 9
8%%% 1888 : A minus sign of 11 must be changed to 13, the preferred minus representation
0258 1001 MARK POINT CVITP_ACCVIO ) .
63 02 80 0258 100§ 308: ADDBZ  #2,(R3) ; Chanﬂe 11 to 13, preferred minus sign
58 08 88 0258 1003 40%: BISB IP§LSH_N,R11 : Set N-bit because sign is '-
0C 58 Q2 E1 025E 1004 BB(C #PSLSV_Z,R11,608 . ALl done unless negative zero
58 08 B8A 0262 1005 BI(B #PSLSM_N,R11 : Clear the saved N-bit ]
05 56 01" €0 8%23 }889 B8S #PSLSV_V,R11,608 : The output sign is ignored if overflow
0269 1008 ; If the sign character is a 10, 14, or 15, it must be changed to a 12, the
8%23 }8?8 ; preferred plus sign before joining the exit code.
0269 1011 MARK _POINT CVITP_ACCVIO _
63 06 00 0OC FO 0269 101% 508: INSV #1740 #4,(R3T ; Store a 12 as the output sign
FO8F* 31 026E 1015 60$: BRW VAXfDEClMAL_EXIT . Exit through common code
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1014
1015 . It the source string has zero lLength, the destination is set identically
1016 : to zero. The following instruction sequence assumes that the Z-bit was
}8}; . set in the initialization code for this routine.
1019 MARK _POINT CVTITP_ACCVIO
1020 70s$: MOVB #12, (R3) ; Store ''+'" in output string
}855 BRW VAX$DECIMAL _EXIT : Exit through common code
1023 .DISABLE LOCAL_BLOCK

Page 22
9 (10)
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8%;; }822 . .SUBTITLE CVTxP_COMMON - Common Code / Numeric String to Packed
0%77 10%7 ; Functional Description:
0277 1028 ;
0277 10%9 R This routine is shared by both CVISP and CVIPT to translate an ASC]I
0277 1030 ; string that contains only the characters ''0'' to ''9"' into an equivalent
0277 1031 ; packed decimal string. A check is made for Le?al input digits and a
0277 103§ : reserved operand exception generated if an illegal digit 1s
0277 1033 . encountered.
0277 1034 ;
0277 1035 . Input Parameters:
0e?? 1036 ;
0277 1037 ; RO = srclen.rw Number of digits in source character string
0277 1038 ; R1 = srcaddr.ab Address of first digit in input character string
0277 1039 ; R = dstlen.rw Length in digits of output decimal string
85;; }82? ; R3 = dstaddr.ab Address of destination packed decimal string
0277 104¢ ; (spP) Address of instruction-specific completion code in CVTSP
0277 1043 ; or CVITP routine
0277 1046 ;
0277 1045 ; Output Parameters:
0277 1046 ;
0277 1047 ; RO = Size in digits of shorter of source and destination strings
0277 1048 ; R1 = Address of lowest addressed byte of source string
0277 1049 ; (See instruction=-specific header for details)
0277 1050 ; R2 = Number of digits in destination packed decimal string
0277 1051 ; R3 = Address of byte containing most significant digit of
8%;; }82% ; the destination string
0277 1054 ; R11 contains the partial condition codes accumulated by converting
0277 1055 ; all but the least significant input digit
0277 1056 ;
0277 1057 ; Implicit Output:
0277 1058 ; .
85;; }823 : R4<31:8> is zero to insure that CVISP works correctly
0277 1061 ; R10 is loaded with the address of an access violation handler in the
8%;; }82% : event that any strings touched by this routine are not accessible.
0277 1064 ; Side Effects:
0277 1065 ;
8%;; }829 ; R4 and RS are used as scratch registers by this routine.
0277 1068 ; R6 through R9 are not used.
0277 1069 ;-
0277 1070
0277 1071 .ENABLE LOCAL_BLOCK
0277 1072
0277 1073 CVTxP_COMMON:
0277 1074 ROPRAND_CHECK RO ; Insure that RO LEQU 31
0282 1075 ROPRAND_CHECK  R2 . Insure that R2 LEQU 31
58 DC 028A 1076 MOVPSL RN . Get initial PSL
56 04 00 06 FO 0Q28C 1077 INSV #PSLSM _2,40,#4 ,R11 . Set Z-bit, clear the rest
0291 1078 ESTABLISH HANDLER - ; Store address of access
0291 1079 CONVERT_ACCVIO ; violation handler
55 50 52 (3 0296 1080 SUBL3  RZ,RO,RS : RS is length difference
38 13 029a 1081 BEQL (foP_EQUAL ; Life is easy if they're the same
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COMMON - Common (Code / Numeric Str 5-SEP-19 44:53 (EMULAT.SRCIVAXCONVRT .MAR:1 1n
BLSS CVTxP_ZERO_FILL ; Fill output with zeros if its too Large
+
tRRrERTEEY srclen GTRU dstlen i T2 22222 %)

The following code executes if the source string is larger than the
dest1nat1on.str1ng, Excess high order input d1e1t§ must be discarded. If
any of the input digits is not zero, then the V-bit is set in the saved PSW
(stored in R11). In addition, digits must be checked for Legal values
(ASCII O through ASCII 9) before they are discarded in order to determine
whether to generate a reserved operand abort. The low order digits will be
moved as in the normal case. A test for whether decimil overflow exceptions
are to be generated is made as part of tinal instruction processing.

RS = RO - RZ (RS GTRU 0)

LR PR TR P NN FR TR FE FE FEEE TR FR ¥

CVTxP_OVERFLOW CHECK:

MARK _POINT CVIxP_BSBW o
108: CMPB (R1)+,#%A"'0"" : Is d1?1t ASCI1 zero?
BNEQ 30% : Exit loop if other than zero
20%: SOBGTR RS5,10$ : Test for more excess digits
MOVL R2,.RO : Update input length for skipped digits
BRB CVTxP_EQUAL ; Join common code

The following code executes if any of the discarded digits is nonzero.

If the digit is the ASCII representation of a decimal digit, then the

V-bit is set in the saved PSW and the saved Z-bit is cleared. The loop

is reentered where we left it to continue the search for Legal input
digits. (Note that this is different from the (VIPx case where, once an
overflow was detected, the remaining excess input digits could be skipped.)

30%: BLSSU  40$ . Reserved operand if outside range
B1SB #PSLSM_V,R11 ; Set saved V-bit
MARK _POINT CVIxP_BSBW o
CMPB =1(R1) ,#%A"9’ : ComEace digit to ASCII 9
BLEQU  20% . Back in loop if inside range

608%: BRW DECIMAL _ROPRAND ; Signal illegal digit abort

+
1222222222 srcien LSSU dstlen 122522222 ]

The following code executes it the destination string is longer than the
squ;ce string. ALL excess digits in the destination string are filled
with zero.

CVTxP_ZERO_FILL: . o
MNEGL  RS,RS ; Make digit count positive

BLBC RO.50% : Ditferent code paths for even and odd
; input string sizes (the shorter one)

: Shorter string has odd number of digits. Note that the divide by two can
. never produce zero because RS is always nonzero before the INCL so that RS
; is always at least two before the divide takes place. The comment at the
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028fF 1139 . beginnin? of the module explains the two different code paths based on the
8 g; }}2? ; parity ot the input (shorter) string.
55 D6 02BF 114 INCL RS : Adjust before divide by two
55 55 04 01 EF 0201 114§ EXTIV  #1,_#4,RS,RS : Co%vert digit count toybyte count
07 N 8%%8 }}zg BRB 60$ ; Join common loop
8%%3 }}29 ; Shorter string has an even number of digits.
55 55 04 01 EF 02C8 1148 50%: EXTIV  #1,#4,RS,RS : Convert digit count to byte count
05 13 8259 }}gg BeaL  cvixp EQUAL : No loop if byte count is zero
o%cr 1151 MARK _POINT CVTxP_BSBW
83 94 Q2(F 1152 60s: CLRB (R3)+ ; Store a pair of zeros in output string
FB 55 FS 0201 1153 SOBGTR RS5,60% ; Test for more bytes to clear
0204 1154
0204 1155 ;+
8582 }}gg AL A LY updated srclen EQL updated dstlen teRereReRY
0204 1158 : The following code is a common meeting point for the three different input
02D4 1159 ; cases relating source length and destination length. Excess source or
0204 1160 ; destination digits have already been dealt with. We are effectively
0204 1161 : dealing with input and output strings of equal length (as measured by
0204 116% ; number of digits).
0204 1163 ;-
0204 1164
0204 1165 CVTxP_EQUAL:
56 D& 0206 1166 CLRL R& ; Insure that R4<31:8> is zero
55 50 0&¢ O EF 0206 1167 EXTZV  #1 _#4 ,RO,RS ; Convert digit count to byte count
32 13 8533 Hgg BEaL  110s : Down to Last digit if zero
0200 1170 ; If the count of remaining digits is even, we need to {ump into the middle
0200 1171 ; of the loop. But the store operation in the second half of the Loop uses a
0200 1172 ; BISB2, assuming that the high order nibble is already cleared (which it is if
020D 1173 ; we also execute the first half of the Loop). In order to insure that the high
020D 1174 : order nibble has a zero stored in it, we jump to the last instruction of the
020D 1175 ; first half of the Loop. Because we just cleared R4, the MOVB instruction at
8%88 }};9 : 908 stores a zero in the appropriate byte of the output string.
10 50 E9 8%%8 }};3 BLBC RO,90% : To middle of loop if digit count even
02EQ0 1180 MARK _POINT CVTxP_BSBW
5¢ 81 30 83 O02t0 1181 70s: SUBB3Y  #~A"'0'',(R1)+,R4 . Convert ASCII to digit
DO 1F  Q2F4 118§ BLSSU  40% . Abort instruction it out of range
03 13 0Q¢2eé 118 BEQL 80% ; Do not _clear 2-bit it digit is zero
58 04 8A 02E8 1184 BICB #PSLSM_Z,R11 ; Clear Z-bit when digit is 1 to 9
09 54 91 02eB 1185 8OS: (mMPB R4 #9 ; Check for other end of range
6 1A 8355 1186 BGTRU  40$ : Abort if outside the other end, too
02F0 1188 MARK_POINT CVIxP_BSBW
63 FEB8 (F&& 90 8%;2 }}gg 90$: MOVB CVTxP_TABLE_HIGHI[R4], (R3) : Store digit in high nibble
02F6 1191 ; Note that the above instruction also clears out the Low order four bits in
8%;2 }}gg ; the currently addressed byte in the output packed decimal string.
02F6 1194 MARK _POINT CVIxP _BSBW
5« 81 30 83 02fF6 1195 suBgs3  #*A'"0'', (R1)+,Ré ; Convert ASCI] to digit
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v04-000 CVIxP_COMMON - Common Code / Numeric Str 5-SEP-1984 00:44: EMULAT.SRCIVAXCONVRT ,MAR; 1 (1
BA 1F Q2FA 1196 BLSSU  40% ; Abort instruction if out of range
03 13 Q¢fFC 1197 BEQL 100% . Do not _clear Z-bit if digit is zero
58 06 BA OQZFE 1198 BICB #PSLSM_7 ,R11 ; Clear I-bit when digit is 1 to 9
09 564 91 0301 1199 1008: (MPB R4 #9 ; Check for other end of range
BO 1A 0304 1200 BGTRU  40$ . Abort if outside the other end, too
0306 1201 MARK_POINT CVIxP_BSBW .
83 FEGB (f44 B8 8%8? }%8% BISBZ  CVTxP_TABLE_LOWLR4], (R3)+ . Store digit in low nibble
D1 S5 FS 8§8§ }%8? SOBGTR R5,70% : Test for end of loop
05 0Q30F 1206 1108: RSB ; Perform instruction=specific
0310 1207 : end processing
0310 1208
0310 1209 .DISABLE LOCAL _BLOCK
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Decimal Instruction Emul 16=-SEP-1984 01
-SEP-1984 00:

LSUBTITLE DECIMAL _ROPRAND
Functional Description:

:34:
4

35 VAX/VMS Macro v04-00 Page 27
6:53 [

EMULAT.SRCIVAXCONVRT .MAR; 1 (12)

This routine receives control when a digit count larger than 31
is detected. The exception is architecturally defined as an

abort so there is no need to store intermediate state. ALl of the
routines in this module save all registers RO through R11 before
erforming the digit check. These registers must be restored
efore control is passed to VAXSROPRAND.

Input Parameters:
Entry at DECIMAL_ROPRAND

00(SP) - Return PC from common subroutine (discarded)
04(SP) - Saved RO \

\
. > Restored
48{SP) - Saved R11 /
52(SP) - Return PC from VAXSxxxxxx routine
Entry at DECIMAL_ROPRAND_NO_PC
00(SP) - Saved RO \
: ,> Restored
44{SP) - Saved R11 /
48(SP) - Return PC from VAX$xxxxxx routine

OQutput Parameters:

00(SP) - Offset in packed register array to delta PC byte
04(SP) - Return PC from VAXSxxxxxx routine

The two flags in this Longword (PACK_M_FPD and PACK_M_ACCVIO)
are both clear in the case of a reserved operand abort.

Implicit Qutput:

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

Note:

This routine can be entered either from internal subroutines or from
the callers of these subroutines. The DECIMAL_ROPRAND entry point is
used when the return P( is on the stack because that is the name of

the routine that is qutomatically invoked by the ROPRAND_CHECK macro
when an illegal digit count is detected. The other name Ts arbitrary.

LN N N N R PR NN NN PR FEFEFE FE FENEFE IR FEFE I NE TR TR FE FIE TN R N I I IS N I IS TN IS WA N SR SR IR JFER PSR SRR PO TR S TSN Y R

ASSUME CVTPT_B_DELTA_PC EQ CVIPS_B_DELTA_PC
ASSUME (VTSP BTDELTATPC EQ CVIPS”B DELTAPC
ASSUME CVITP B DELTA-PC EQ CVIPS B DELTAP(
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V0¢o-886 < DECIMAL _ROPRAND ?-SEP-]SSA 83?4& !EHULAT.SRESVAXCONVRT.MAR;1 ? (;3)
10 1268
19 1442 DECIMAL _ROPRAND: _ _
SE 04 €0 1 1270 ADDL #4,5P ; Discard return PC from common routine
13 1471 DECIMAL _ROPRAND_NO PC:
QFFF BF BA 031 1 7% POPR #‘H<R0,R1,R2 R3,R4&,R5,R6,R7,R8,R9,R10,R11>
03 oD 0317 147 PUSHL  #CVTPS B _DELTA_PC ; Store offset to delta PC byte
FCES' 31 0319 1274 BRW VAXSROPRAND ; Pass control along
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v04-000 CONVERT_ACCVIO = Reflect an Access Viola 5-SEP-1984 00:44:53 ([EMULAT.SRCIVAXCONVRT.MAR;1 (13)
.SUBTITLE CONVERT_ACCVIO - Reflect an Access Violation

+

Functional Description:
This routine receives control when an access violation occurs while
EG$%gt1ng within the emulator routines for CVIPS, CVTIPT, CVTISP, or
The routine header for ASHP_ACCVIO in module VAXSASHP contains a
detailed description of access violation handling for the decimal
string instructions.

Input Parameters:
See routine ASHP_ACCVIO in module VAXSASHP

Output Parameters:

See routine ASHP_ACCVIO in module VAXSASHP

LE R ER R NN FE FE FE EAFE FIE FE FE PR N N R N N ™

CONVERT_ACCVIO:
CLR

52 D& L R2 ; Initialize the counter
FCOE CF  9F PUSHAB MODULE _BASE ; Store base address of this module
51 B8 (2 suBL2  (sP)+ R ; Get PC relative to this base
0000'CF42 51 B} 10$: (MPW R1,PC_TABLE_BASE[RZ2] ;: Is this the right PC?
07 13 BEQL 30§ : Exit loop if true
F& 52 29 F2 AOBLSS W#TABLE_SIZ2E,R2,108 ; Do the entire table
. If we drop through the dispatching based on PC, then the exception is not
. one that we want to back up. We simply reflect the exception to the user.
OF BA 20$: POPR #*M<RO,R1,R2,R3> . Restore saved registers
05 RSB ; Return to exception dispatcher
; The exception P( 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
. its purpose and can be used as a scratch register.
51 0000°CF&2 3¢C 308: MOVZWL HANDLER TABLE _BASEL[RZ],R1 ;: Get the offset to the handler
FCCY1 CF41 17 JMP MODULE _BASELRY) ; Pass control to the handler

In all of the instruction-specific routines, the state of the stack
will be shown as it was when the exception occurred. ALl offsets will
be pictured relative to R0.

WA L LA U AN W U AN U U Ll A A G U U U N O A O N L U U AN AN U U AN AN AN N N L AN N N U U LN NN N -2
MMM NNS D DD B OO WVNIANIM IO OICIOIOICYIOI OV OICICIOICICICIOIIIONINY
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v04-000 Context-Specific Access Violation Handli 5-SEP-1984 00:44:53 [EMULAT.SRCIVAXCONVRT  MAR;1 (14)
03§F . .SUBTITLE Context-Specific Access Violation Handling

: Functional Description:
[t is reLatively simple to back out any of these four instructions
because their use of stack space is so simple. Each * the four
routines contains a certain amount of initiaLization or completion
code that uses no stack space (over and above the saved register
array). Additional processing occurs one level deog in a subroutine
where there is a return PC on the stack that must be discarded.
Input Parameters:
RO - Address of top of stack when access violation occurred
See specific entry points for details
Output Parameters:

See input parameter list for VAXSDECIMAL_ACCVIO in module VAXSASHP

Ve We e Ws %o Be Ba Ve W Ve BB Ve W Ve BB ®e

CVTPx_SAVED_R1

An access violation occurred in routine (VIPx_COMMON along the code path
where the intermediate value of R1 is stored on the stack along with the
return PC. This must be disacrded.

e Vs B B2 00 VB0, Ry, 8,

00(RO) - Saved intermediate value of R}
04 (RO) - Return PC in mainline of VAXSCVTIPS or VAXSCVIPT
08(R0O) - Saved RO
12(R0) - Saved R
etc.
CVIPx_SAVED R1:
50 04 (O ADDL  #4,RO : Skip over saved Rl and drop into ...
X
: CONVERY_BSBW
: An access violation occurred somewhere in CVIPx_COMMON or CVTxP_COMMON,
; The return PC must be discarded.
: 00(RO) - Return PC in VAXSCVIPS, VAXSCVIPT, VAXSCVISP, or VAXSCVTTP
: 04(R0O) - Saved RO
. 08(R0O) - Saved R}
. etc.
(VIPx_BSBW:
CVIxP_BSBW:
50 04 (O ADDL #4 R0 : Skip over return P( and drop into ...

M

: CONVERT_ACCVIO
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v04-000 Context-Specific Access Violation Handli 5=SEP=1984 00:44: EMULAT.SRCIVAXCONVRT.MAR; 1 (14)
0345 1 gO ; , _ ,
ogas 1381 . The access violation occurred in one of the four outer routines where
0345 1 Bg . nothing other than the saved registers has been pushed onto the stack.
0345 1383 ; Nothing more needs to be don: to the registers or the stack before
0345 1384 ; transferring control to VAXSDECIMAL_ACCVIO. These entry points are merely
0345 1385 . a convenience.
0345 1386 ;
0345 1387 ; 00(SP) =~ Saved RO
0345 1388 ; 04(SP) =~ Saved R1
0345 1389 ; 08(SP) - Saved R?
0345 1390 ; 12(SP) - Saved R3
0345 1%91 : etc.
0345 139¢ ;-
0345 1392
0345 1394 CVIPS_ACCVIO:
0345 1395 CVIPT_ACCVIO:
0345 1396 CVISP_ACCV]O:
0345 1397 CvTTP_ACCVIO: . ‘
F(gg' 3 8;23 }ggg BRW VAXSDECIMAL _ACCVIO : Join common code to restore registers
0348 1400 END
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VAXSDECIMAL CONVERT
Symbol table

'.IpC'..

.« .ROPRAND. ..
CONVERT ACCVIO
CVIPS_ACCVIO
CVIPS_A_DSTADDR
CVIPS B DELTA_PC
CvIPT_ACCVIO ~
CVIPT_B_DELTA_OC
CVIPTCVTFPD
CVIPX_BSBW
CVIPX_COMMON
CVIPX_EQUAL
CVIPX_OVERFLOW_CHECK
CVIPX_SAVED_R1™
CVIPX_TABLE"
CVIPX_ZERO_FILL
CVISP_ACCVTO
CVISP_A_SRCADDR
CVISP B DELTA_PC
CVITPCATCVIO ~
CVITP_B_DELTA_PC
CVITPTVTFPD
CvIXP_BSBW
CVIXP_COMMON
CVIXP_EQUAL
CVIXP_OVERFLOW CHECK
CVIXP_TABLE _HIGH
CVIXP_TABLE LOW
CVIXPTZERO FILL
DEC IMAL_ROPRAND
DECIMAL _ROPRAND NO_PC
HANDLER " TABLE _BASE "~
MODULE BASE
PC_TABLE_BASE
PSCSM_N

PSLSM_V

PSLSM_Z

PSLSV_V

PSL$V_Z
TABLE_SIZE
VAXSCOUTPS
VAXSCVTPT
VAXSCVIPT_JS8
VAXSCVTPT RESTART
VAXSCVTSP™
VAXSCVTTP
VAXSCVTTP_JSB
VAXSCVTTP RESTART
VAXSOECImAL _ACCVIO
VAXSDECIMALTEXIT
VAXSROPRAND™

HH
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00000306
00000§7C
0000031¢C
00000345
0000000¢
00000003
00000345
00000003
0000000F
00000342
00000086
00000125
00000008
000003 3F
00000000
0000011¢C
20000345
00000004
00000003
00000345
00000003
0000000F
00000342
00000277
00000204
0000029¢
00000170
00000173
00000289
00000310
00000313
00000000
00000000
00000000
00000008
00000002
00000004
00000001
00000002
00000029
00000010
0000006F
00000064
00000068
00000187
00000212
00000207
00000208

| A28 RA 4]
ththheRe
AR ENRERR

R
R
R

DDV DDODD ]

o

DVDDVODVVODODVDD

RG
RG
RG
RG
RG
RG
RG
RG

>

OO
(1o [ 8]

o
ASTAST ST NI N1, N1, S N ~o

[oleleolelelolelo)

o
no

(olelelelolelelelelele o)
WNPU S~ POMNIRLNNO PO PO NN

(elelelelelolelolololo)
OO OoOMNINININIRDMNOND

SEP=-1984 81:34:35
SEP-1984 00:44:53

VAX/VMS Macro v04~-00
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VAX&DECIHAL_QONVERT
Psect synopsis

PSECT name

$ABSS
VAX$CODE

PC_TABLE

HARDLER_TABLE

Initialization
Command pro.essing
Pass 1

Symbol tabl2 sort

Pass 2

Symbol tabl!e output
Psect synonsis output
(ross-reference output
Assembler run totals

There were 10

Macro Library name

TOTALS (all Libraries)

Page faults

= VAX="" Packed Decimal Instruction Emul 16=-SEP-1984 01:34:35 VAX/VMS Macro V04=00
5=SEP=-1984 00:44:53 [EMULAT.SRCIVAXCONVRT
tccccccoccccccccna +
i Psect synopsis !
Allocation PSECT No. Attributes
00000000 ( 0.) 00 ( 0.) NOPIC USR CON  ABS LCL NOSHR NOEXE NORD NOWRT
00000000 ¢« 0.) 01 ¢ 1.) NOPIC USR CON  ABS LCL NOSHR EXE RD WRT
00000348 ( B40.) 02 ¢ % ) PIC USR (ON  REL LCL SHR EXE RD NOWRT
0000005% ( 82.) 03 ( ) PIC USR CON  REL LCL SHR NOEXE RD NOWRT
0000005 ( 82.) 04 ( 4.) PIC USR CON  REL LCL SHR NOEXE RD NOWRT
T L T +
! Performance indicators !
T L L LT T T PP +
(PU Time Etapsed Time
15 00:00:00.07 00:00:01.87
77 00:00:00.590 00:00:04.79
166 00:00:05.44 00:00:19.,35
0 00:00:00.16 00:00:00.82
248 00:00:02.79 00:00:12.15
00:00:00.06 00:00:00.06
2 00:00:00.03 00:00:00.45
0 00:00:00.00 00:00:00.00
515 00:00:09.05 00:00:39.49

The working set limit was 1200 pages. _ ]

31903 bytes (63 pages) of virtual memory were used to buffer the intermediate code.

_pages of symbol table space allocated to hold 127 non-local and 60 local symbols.
1400 source Lines were read in Pass 1, produc1n? 21 object records in Pass 2

19 pages of virtual memory were used to define 17

macros.

_$2558DUA28 : LEMULAT.08BJJVAXMACROS . MLB; 1 9

$25550UA28: [(SYSLIBISTARLET.MLB; 2 5

249 GETS were required to define 14 macros.

There were no errors, warnings or information messages.

MACRO/LIS=LIS$:VAXCONVRT/08J=0BJS:VAXCONVRT MSR(S:VAXCONVRT/UPDATE=(ENHS:VAXCONVRT)+LIBS:VAXMACROS/LIB

.MAR;1

NOVE(
NOVEC
NOVEC
NOVEC
NOVEC

Page

BYTE
BYTE
LONG
BYTE
BYTE

33
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