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LL 111111 BB888BBBS PPPPPPPP KK KK AAAAAA RRRRRRRR
LL 111111 BBBBBBES PPPPPPPP KK KK AAAAAA RRRRRRRR
LL 11 88 BB PP PP KK KK AA AA RR RR
LL 11 88 88 PP PP KK KK AA AA RR RR
LL 11 88 BB PP PP KK KK AA AA RR RR
LL 11 88 B8 PP PP KK KK AA AA RR RR
LL 11 B888BBBBAB PPPPPPPP KKKKKK AA AA  RRRRRRRR
LL 11 B88B8BBB8B PPPPPPPP KKKKKK AA AA  RRRRRRRR
LL 11 B8 BB PP KK KK AAAAAAAAAA RR RR

LL 11 88 BB PP KK KK AAAAAAAAAA RR RR

LL 11 B8 BB PP KK KK AA AA RR RR
LL 11 88 BB PP KK KK AA AA RR RR
LLLLLLLLLL 111111 88888888 PP KK KK AA AA RR RR
LLLLLLLLLL 11111 B888BBBBB PP KK KK AA AA RR RR
LL 111111 S5§SS5S5SS

LL 111111 S555S5SS

LL 11 SS

LL 11 $S

LL [l SS

LL Il SS

LL 11 SS5S5SSS

LL LN $5S85SS

LL 11 $S

LL Il $S

LL 1] SS

LL I SS

LLLLLLLLLL 111111 SSSSSSSS

LLLLLLLLLL 111111 $5S55S5SS
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LSBTTL  HISTORY ; Detailed current edit history

Edit history for Version 1 of PACKARITH

1-001 Original LEB 01-Aug-81 _
1-002 Charge shared external reference to G* and added PSECT declarations
STRIDATA and _STRSCODE. RNH ZS-Se?-81 ]

1-003 Changed FSECT declarations to use LIBS prefixes instead of STR$
prefixes. Also changed code to now return a status instead of
signalling. Supplied default info on parameters to the routines
and changed the order of some of the input parameters to conform
to the callina standard. LEB 29-DEC-81

1-004 Fixed the ASHP in LIBSSCVT_STR_PACK_R9 so it doesn't use overlapgina
operands. A similar fix was made to LIBSSMUL _PACK _R10. LEB 1-APR-82.

1-005 Added LIBSSUNPACK_SD_RB and LIBSSCVT_AP P entfy points. RNH 21-Jan~82
(date of Januar{ was _date code was written - but not signed in until

BASIC v2.0 would ship). .

1-006 Changed all occurrences of the followin? instruction format -

(MOVAQ -B(R8],R8) to (MOVAQ a#-8({R8],RB) to get around the problem
of getting incorrect results when the module is pulled into a
shareable image. LEB 1-DEC-82

1-007 Changed CLRQ Tnstruction in routine LIBSSMUL_PACK_R10 to a

MOVP instruction so that a valid packed d1?1f can be ensured
during further arithmetic operations. While this worked fine
on most VAX processors, we encountered different results on
uUVAX due to the CLRQ usage. LEB 25-Feb-84

8 Fixed bug in LIB$SSUB_PALK_R8. STAN 15-Jun-1984 .

9 Moved packed decimal constants into a code psect and eliminated OWN

storage to allow for demand-zero linker compression. MDL 6-Jul-1984
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0018 1%1

88}3 } § SBTTL LIBSSCVT_STR_PACK_R9 Converts a string to packed array

0018 156 s+

0018 125 ; FUNCTIONAL DESCRIPTION:

0018 126 ; _

0018 127 ; This routine converts a string of decimal digits to an array of

88}3 }%g : packed decimal values. Each entry in the array contains 15 digits.

0018 130 ; FORMAL PARAMETERS:

0018 131 : addr.rnu.r Ré Address of string of decimal digits

0018 13§ ;  num_digs.rl.v R7 Number of digits in string

0018 135 ; num_ents.rl.v R8 Number of entries in array

88}5 }gg : retn_str.wp.r R9 Address of packed decimal array

0018 136 ; IMPLICIT INPUTS:

0018 137 ; =NONE

0018 138 ;

0018 139 . ROUTINE VALUE:

0018 140 ; =NONE

0018 141 ;

001B 142 ; COMPLETION CODES:

0018 143 ; ~NONE

0018 164 ;

0018 145 ; MACROS:

0018 146 ; -NONE

0018 147 ;

0018 148 ; SIDE EFFECTS:

0018 149 ; -NONE

0018 150 ;--

-
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0018 15§ ;
0018 155 ; For reference: ‘
0018 134 ; Address of string .
0018 155 ; R7 Number of digits in string
0018 156 ; R8 Number of entries in array
0018 157 ; R9 Address of packed decimal array
001B 158 ;-
0018 159
0018 160 LIBSSCVT STR PACK R9::
Se 08 €2 0018 161 SuBLZ #B, sP ; allocate 8 bytes for a temp.
57 FF ALY 9E 001% 16% MOVAB =-1(R6)LR7]), R?7
58 FF A948 7¢ 002 16 MOVAQ -1(R9){R8], RS
0002 56 OF S7 F1 0028 164 18: ACBL  R7, #15, Ré, 2%
18 11 00§E 165 BRB 43
0004 59 08 S8 F1 0030 166 2% ACBL R8, #8, R9, 3%
Se 08 €0 0036 167 ADDLZ #8, SP ; deallocate temp space.
05 0039 168 RSB
OFf 00000000’ GF F1 AbFB 2; 26 8822 169 3$%: cvitTe #15, -15(R6), G LIBSAB_CVTTP_U, #15, -8(R9)
EO 11 0046 170 BRB 19
0048 17
57 56 (2 0048 172 4$: SUBL R6, R7
57 10 (0 0048 173 ADOL  #16, R7
OFf 00000000 GF F1 A6 2; 26 88§g 174 cvtrtip R7, =15(R6), G*LIBSAB_CVTTP_U, #15, (R9)
57 OF 57 €3 0059 175 SUBLY R7, #15, R?7
6 OF 00 69 OF S7 F8 00SD 176 ASHP R7, #15, (R9), #0, #15, (SP)
69 6 70 0064 177 mMova (SP), (R9)
0S 11 0067 178 BRB 6%
69 AL AF  OF 36 0069 179 S§: MOVP #15, ZERO, (R9)
FFFS S9 08 58 F1 006E 180 6$: ACBL  RB, #8, R9, 5%
SE 08 (O 0074 181 ADDLZ #8, SP . deallocate temp space.
05 0077 182 RSB
0078 183

—a
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7 Calculates normalization factor

»

SNNNNSNNNSNNSNNSNSNNNNNNNNNNNYNNNNY
L~ Crt’
0 w W

4 e

FUNCTIONAL DESCRIPTION:

This routine calculates the normalization factor, d = int(b/(v1+1))
NOTE: This routine returns RO = 1 is d = 1 and 0 otherwise.

FORMAL PARAMETERS:
addr_vi.rp.r R6 Address of v1
addr_d.rp.r R7 Address of d

IMPLICIT INPUTS:
=NONE

ROUTINE VALUE:
=NONE

COMPLETION CODES:
=NONE

MACROS:
=NONE

SIDE EFFECTS:
=NONE

(=lelielelelelolololalalalaleleoclelelelvoleolaleeoleleleo Bl
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0078 513 R
0078 14 ; For reference:
0078 215 ; R6 Address of v1
0078 216 ; R7 Address of d
0078 217 ;-
0078 218
0078 219 LIBSSCALC D R7::
SE  0C (2 0078 220 s0sC  m2, sp : Allocate space on stack for
0078 221 : intermediate results
6t 10 66 OF 98 AFf 01 21 0078 22¢ ADDP6 #1, ONE, #15, (R6), M6, (SP) ; RESULT = v1#1
Of FF76 CF 10 6t gg 27 88%3 223 DIVP 316. (SP), lfb. RADIX, #15, (R7); (R7) =d, RO =0
67 OF 8A AFf 01 37 008¢C 224 CMPP4 #1, ONE, #15, (R7) ; Check for d = 1
03 12 0092 225 BNEQ 1% : d neq 1, return status = 0
S0 O 90 0094 226 MOVB #1, RO : Return status = 1
56 0C (0 0097 227 18: ADDL  #12, S : Deallocate stack
05 009A 228 RSB
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8888 %? .SBTTL LIBSSCALC_Q_R9 COMPUTE A QUOTIENT DIGIT
0098 3§ i4e
8833 ga ; FUNCTIONAL DESCRIPTION:
0098 35 : This routine calculates an approximation to single quotient digit.
0098 36 . The initial computation may not be accurate enough. In the Llatter
0098 237 ; case, the initial value is "‘adjusted’’ by one. The adjustment process
0098 238 ; will only be attempted twice.
0098 239 ;
0098 240 ; FORMAL PARAMETERS:
0098 %61 ; addr_vi.rp.r R6 Address of v(1)
0098 4% : addr_u{.rp.r R7 Address of u(j)
0098 243 ; flag.rl.v R8 fga? = A non-zero value indicates that the
0098 244 divisor, B, consists of only one 15 digit chunk
0098 245 ; and consequently an abbreviated algorithm for
0098 246 ; computing q(j) can be used.
0098 247 ; ,
0098 248 addr_qj.wp.r R9 Address of q(j)
0098 249 ;
0098 250 ; IMPLICIT INPUTS:
0098 251 ; -NONE
0098 252
0098 253 ; ROUTINE VALUE:
0098 254 ; -NONE
0098 255 ;
0098 256 :; COMPLETION CODES:
0098 257 : -L1BS_INVARG
0098 258 ; -SS$_RORMAL
0098 259 ;
0098 260 ; MACROS:
0098 261 ; -NONE
0098 262 ;
0098 263 ; SIDE EFFECTS:
0098 264 ; ~NONE
0098 265 ;--
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0098 267
0098 268 ;+
0098 269 ; The following is the equation that will calculate
0098 270 : a quot1ent d1?
0098 %71 : ? (u(j)*RADIX + u(j+1))/v(1);
0098 7% ; For reference:
0098 273 . R6 Address of v(1)
0098 274 ; R7 Address of u(j)
ou9B 275 : R8 flag - A non-zero value indicates that the divisor, B,
0098 276 ; consists of only one 15 digit chunk, and conse-
ocoB 277 ; quently an abbreviated algorithm for computing
0098 378 : q(j) can be used.
0098 79 . R9 Address of q(j)
0098 280
0098 281 LIBSSCALC Q R9::
SE 20 (2 0098 28?2 s0sl #32, SP : Allocate stack space for
009¢ 283 : intermediate calculations
6t 1€ 00 67 OF OF F8 009t 284 ASHP #15, M5, (R?7) #0 130 (SP) ;s (SP) = u(j)rradix
6E 1E OB A7 OF 20 O00AS 285 ADDP4  #15. B(RY) ,#30, : RESULT = u(;)trad1x s ulisn
67 66 OF 35 00AB 286 CMPP3  #15. (R6), (R7) ; Compare u(j) and v(1)
08 12 O00AF 287 BNEQ 1% :
69 FFS3 CF OF 34 00B1 288 MOVP  #15, RADIX_M_1, (R9) : q = radix = 1
07 11 0087 289 BRB 2%
69 OF 6t 1t 66 ] 27 0089 290 1%: DIVP #15, (R6), #30, (SP), #15, (R9) ; (R9) = q
58 DS 00CO 291 2%: TSTL R8 ; see if adjustment is needed
6D 12 88%2 gg% BNEQ RETURN : RB = 0 means no adjustment
10 AE 1¢ 66 OF 69 OF 25 00cs 294 MULP #15, (R9), #1S5, (R6), #30, 16(SP)
00cCC 295 ; 16(SP) = V1 = qrv(l)
6t 1€ 10 AE 1E 22 00cCC 296 SUBP4 #30, 16(SP), #30, (SP) ; (SP) = U1
00D2 297 : u(])'rad\x*u(101) vi
10 AE 1€ 00 6t 1E OF F8 00D2 298 ASHP #15, #30, (SP), #0 #30 16(SP) ; 16(SP) = U2 = U1*rad1x
10 AE 1€ 10 A7 1] 3 20 O0ODA 299 ADDP4 #S, 16(R7) 330 1 : 16(SP) = U2+ul(j+2) = U3
6E 1E OB A6 OF 69 OF 25 O00E! 300 MULP  #15. (R9), #15, é(Rb) nso (SPY; (SP) = V2 = q*v(d)
10 AE 1€ 6E 1€ 22 009 301 SUBP4 #30, (SP), #30, 16(SP5 : 16(SP) = U3 - v2
40 18 OQOEF 302 BGEQ RETURN
00F1 303
00F1 304 ; . o )
00F1 305 ; Quotient digit must be adjusted.
Q0F1 306 ;
00F 307
69 113 FF24 CF 01 2¢ Q0F1 308 SUBP4& #1, ONE, #15, (R9) : (R9) = q -1 ]
66 1E 00 66 OF OF F8 OOF8 309 ASHP  #15, w15, (Ré) xo wso (SP) : (SP) = v(1)eradix
6E 1€ 08 A6 OF 20 OO0FF 310 ADDP4  #15. 8(R6), #30, 2 (SP) = v(1)eradix+v(2)
10 AE 1€ 6t 1E 20 0105 3 ADDP4 #30, (SP), #30, 16(SP) : 16(SP) = new test value
24 18 0108 312 BGEQ RETURN
0100 313
010D 314 ;
0100 315 ; Quotient digit must be adjusted again
0100 316 :
0100 317
69 OF FFOB CF 01 22 010D 318 SUBPL  #1, ONE, #15, (R9) ;: (R9) = q =1 _
66 1E 00 66 OF OF €8 0114 319 ASHP  #15, #15 (RE), 0, #30, (SP) : (SP) = v(1)*radix
6E 16 08 A6 OF 20 0118 320 ADDPG  #15. B(RE, #30, (§pP) 2 (SP) = v(1)eradix+v(2)
10 AE 1€ 6F 1€ 20 0121 321 ADDP4  #30, (SP), #30, 16(SP) : 16(SP) = new test value
08 18 8}5; gg% BGEQ RE TURN
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0129 4 ;
8}%3 %%2 : 1t adjustment needs to be made more than twice, something is wrong.
0129 357
SO  00000000°'8f DO 01%9 328 ERR: MOVL #L1BS_INVARG,RO
05 0130 329 RSB
01N 330
SE 20 (0 01N 331 RETURN: ADDL #32, SP ; Deallocate stack space
50 00000000'8F DO 0134 332 MOVL  #SS$_NORMAL,RO
05 0138 333 RSB
013¢ 334
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013C 336 LSBTTL  LIBSSADJUST_Q_R9

013C §37

01%( 38 .4+

8}3% gzg ; FUNCTIONAL DESCRIPTION:

013C 341 This routine is used to adjust the intermediated results of the divi-

013C 34% ; sion algorithm, In eart1culaq when the difference of v())v({¢1)...

013C 343 ; v(g‘m) and qru(Du(2)...ulm) is negative, this routine is called to

013C 344 ; subtract one from the value of q and add u(1)u(2)...u(m) to the

8}%% gzg . previously mentioned difference to get a positive result.

013C gk? . FORMAL PARAMETERS:

013¢C 48 ; b_chunks.rl.v R6 Number of chunks in B ( i.e. the value of m)/

013C 349 ; Maximum value of index

013¢C 350 ; addr_ul.rp.r R7 Addr of u(j)

013C 351 ; addr_vi.rp.r R8 Addr of v(1)

013¢ 35% : addr_q.mp.r R9 Addr of q / carry flag

013C 353 ;

013¢ 356 ; IMPLICIT INPUTS:

013C 355 ; -NONE

013C 356 ;

013¢C 357 . ROUTINE VALUE:

013C 358 ; -NONE

013C 359 ;

013C 360 . COMPLETIOM CODES:

013C 361 ; -NONE

013C 362 ;

013C 363 ; MACROS:

013C 364 ; -NONE

013C 365 ;

013¢C 366 ; SIDE EFFECTS:

013C 367 ; ~NONE

013C 368 ;--
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013¢ 70 ;+
013¢C 71 ; For reference: _ .
013¢ 7§ . Number of chunks in B ( i.e. the value of m) / Maximum
013¢ 73 ; value of index
011r %74 : R7 Addr of u(j+1)
013¢ 75 R8 Addr of v(1)
013¢ %76 R R9 Addr of q / carry flag
013C 77 ;-
013¢C 378
013¢C 379 LIBSSADJUST Q R9::
69 OF FED9 CF 01 22 013¢ 380 susP4” #1 ONE, #15, (R9) ; Decrement ?
59 D& 0143 381 CLRL R9’ : Set carry flag to 0
S6 FFFFFFF8 9F46 7E 0145 382 MOVAQ a#-8[R6], R6 ; Set upper index value
" 11 014D 383 BRrB 2%
0D S9 00 ES O0Q14F 3186 1%: BBCC #0 RS . Check and clear carry flag
6746  OF FEC2 CF 01 20 0153 385 ADDP4 ONé #15 (R7)LR6] : Add in carry from last 1terat10n
03 1C 0158 386 BvC 25 ; Branch if no carry
59 01 90 0150 387 MOVB Set carry flag
6746 OF 6846 OF 20 0160 388 2%: ADDP& #15 (R8)[R6] 1S, (R7)ERE3

0167 389 : Add ulm=i) to v(jem=1i)

03 1C 0167 390 BV( 33 ; Branch if no carry

59 O 90 0169 3I9 MOVB #1, R9 . Set carry fla?
FFD9 S6 FFFFFFF8 8F 00 F1 016C 392 3s%: ACBL #0, #-8, R6, 18 ; Loop until all chunks are processed
o q o e
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8};; 39 .SBTTL LIBSSMUL_PACK_R10 MULTIPLY PACKED STRINGS

;00

8};; 33 . FUNCTIONAL DESCRIPTION: .

0177 400 ; This routine multiplies an array of 15 digit packed decimal values

0177 401 ; by a 15 digit packid decimal multiplier and stores the result in an

0177 402 . array of 15 digit packed decimal values. The size of the result

0177 403 ; array {s either the same as the size of the multiplicand or one entry

8};; 28? : Llarger, depending on the passed parameters

0177 406 ; product <-- multiplicand * multiplier

0177 407 ;

0177 408 ; FORMAL PARAMETERS:

0177 409 ; mulpr.rp.r R6 Addr of the packed multiplier

0177 4610 ; mulpd.rp.r R7 Addr of the packed multiplicand array

0177 411 ; len_mulpd.rl.v R8 Length of packed multiplicand array

0177 41% : len_prod.rl.v R9 Length of packed product array

8};; 2}‘ ; prod.wp.r R10 Addr of the packed product array

0177 415 ; IMPLICIT INPUTS:

0177 416 ; -NONE

0177 @617 ;

0177 418 ; ROUTINE VALUE:

0177 4619 ; -NONE

0177 620 ;

0177 421 ; COMPLETION CODES:

0177 42% : -NONE

0177 423 ;

0177 424 ; MACROS:

0177 425 :; =NONE

0177 426 ;

0177 427 ; SIDE EFFECTS:

0177 428 ; -NONE

0177 429 ;--

<
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x0
O o
» —t

v

K 2

;: For reference: _

R Addr of the packed multiplier

R7 Addr of the packed multiplicand array
R8 Length of packed multiplicand array
RO Length of packed product array

R1 Addr of the packed product array

LIBSSMUL PACK_R10::

5 20 (2 SusL #32, SP ; Alloca{e stack space for intermediate
;. results
59 58 (2 SUBL R8, R9 : R9 = difference in product and
: multiplicand array lengths
58 FFFFFFFB 9F48 7E MOVAQ a#-8[RB], RS ; R8 = laraest permissible index value
6k FEB7 (F OF 34 MOVP #15,2ERO, (SP) ; Set CARRY = 0 for first iteration
1¢ 6748 OF 6608 22 25 1%: MULP #15, (R6), mS, (R7)CR8], #30, 8(sP)

; B(SP) = the product of the ith entry

; of the multiplicand and the
) multiplier.

; Add in carry from previous iteration

; Store low order 15 digits of this

08 :
: iteration in the ith entry of the

AE 1€ 6E OF 20 ADDP&  #15, (SP), #30, B8(SP)
6A48 10 AE  OF 34 MOVP #15, 16(SP), (R10)[R8)]
product array ]
; Add a Low order 2ero and plus sign to

to high order digits

10 AE  0C 90 MovB #*x0C, 16(sSP)

ASHP f-1, mé6, 8(sP), #0, M5

OF 00 08 At 10 qg 2; F8 24 (SP)
6 18 AE 7D Mova 24(SP), (SP)

CARRY = High 15 digits of this
iteration
FFCF S8 FFFFFFF8 B8F 00 F1

ACBL #0, #-8, RB, 1% Loop until all entries in the multi-

plicand array have been processed

(elelelelelelelelelalelelelclolalaleleleleloleolelelaleleleloleleololelolelelolololele)
purhr g pr g g i gl Sl Pl g i S g S S G GG G Gaur G Shr S GanrGur S SunrurShar SarGur GurtrSurG G GG

59 DS TSTL R9 : Check if the carry from the last iter-
464 R ation should be returned with the
465 : product
05 13 466 BEQL 2% : o
6AL8  6E OF 34 667 MOVP #15, (sP), (R10)(R8] : Return carry digits
SE 20 o 468 2%: ADDL #32, SP ; Deallocate stack space
0S 298 RSB : Return
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01¢9 47§ .SBTTL LIBSSSUB_PACK_RS8 SUBTRACT PACKED STRINGS

01C9 &7

01C9 474 ;++

8}%3 2;2 ; FUNCTIONAL DESCRIPTION:

01C9 477 ; This routine subtracts one array of packed decimal values from another.

01C9 478 ; The Lengths of the input strings are assumed to be equal.

01C9 479 . difference <-- difference - subtrahend i

01C9 480 ; NOTE: This routine returns RO = 1 if the difference is Less than zero

01C9 481 ; and 0 otherwise

01C9 48§ :

01C9  4B3 : FORMAL PARAMETERS: o _ _

01C9 484 ; num_digs.rl.v Ré Number of 15 digits chunks minus one in subtrahend

01C9 485 : addr_mind.rp.r R7 Address of minuend (difference) array

8}%3 2%9 R addr_subd.rp.r R8 Address of subtrahend array

01C9 488 ; IMPLICIT INPUTS:

01C9 489 ; -NONE

01C9 490 ;

01C9 491 ; ROUTINE VALUE:

01C9 492 ; ~NONE

01C9 493

01C9 494 ; COMPLETION CODES:

01C9 495 ; -NONE

01C9 496 ;

01C9 497 . MACROS:

01C9 498 ; -NONE

01C9 499 ;

01C9 500 ; SIDE EFFECTS:

01C9 501 . -NONE

01¢9 502 ;--

e
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01C9 504 ;¢
01C9 305 ; For reference: o . '
01C9 506 ; R? Number of 15 digits chunks minus one in subtrahend
01C9 307 . R Address of minuend (difference) array
01C9 508 ; R8 Address of subtrahend array
01¢9 509 ;-
01¢9 510
01C9 511 LIBSSSUB_PACK_RS::
56 00000000 9F66 7€ 01C9 S1§ MovAQ™ a#0[R6], R6 ; Compute largest index value

0c 11 01Dl 5 BRB 2% . Not necessary to check for borrow
0103 514 : on first iteration _ .

50 05 01D3 515 1%: TSTL RO : Check for borrow on lLast iteration

08 13 01p5 516 BEQL 2$ ; Branck if no borrow

6746  OF FE3E CF 01 22 0107 517 SUBP4  #1, ONE, #15, (R7)[R6] : Process borrow.
67646 OF 6846 OF 22 O0IDF 518 28: suBps  #15, (RBICRGS, #15, (R7)LR6] ,

01E6 519 ; Subtract one 15 digit chunk. Note
01E6 520 : that RO = 0 after execution.

02 1D 01E6 521 BVS b} ; Overflow could be set if we borrowed
01E8 522 : 81 from a 0 and_then further
01E8 523 . subtracted a 9. This results in a -0
01E8 524 : (with the N bit cleared and V bit set).
01E8 525 ; In that case, we still want to borrow.

OA 18 0168 526 BGEQ 43 : Branch it no borrow is necessary

67646 OF FENN CF 10 20 O1EA 5337 38: ADDP4  #16, RADIX, #15, (R?I[R6] . .

01F2 528 ; Adjust (ast diference to make it >= 0
01F2 529 ; Note that ADDP4 sets R) *o 0.

50 D6 O01F2 530 INCL RO ; Set borrow flag (RO <= 1)

FFDS 56  FFFFFFF8 BF 00 F1 Q1F4 531 4$: ACBL #0, #-8, R6, 1% ; Loop until all chunks are processed
i
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.SBTTL LIBSSROUND_R7 Rounds packed decimal array

MR

FUNCTIONAL DESCRIPTION:

This routine rounds an array of packed decimal values to a given
value of significant digits

FORMAL PARAMETERS:

addr_dig.rp.r R6 Address of 15 digit rhunk in which rounding
occurs
position.rl.v R7 Position within low order chunk at which the

rounding occurs

IMPLICIT INPUTS:
=NONE

ROUTINE VALUE:
=NONE

COMPLETION CODES:
=NONE

MACROS:
-NONE

SIDE EFFECTS:
=NONE

(elelolelelelolalelelalealelelelelelelelelelolelelelelelele B L)
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O1FF 565 ;+
Q1FF 566 ; For reference: o _ _ _
O1FF 567 R6 Address of 15 digit chunk in which rand1ng occurs
C1FF 568 ; R7 Position within (ow order chunk at which the
Q1FF 569 ; rounding occurs
Q1FF 570 ;-
O1VFF 571
Q1FF 57% LIBSSROUND R7::
S¢ 08 (2 OQ1FF 57 SUBL #8, SP . Allocate stack space for
0202 574 : intermediate results
OF 00 FEVY CF O gg F8 8%8% 575 ASHP R?, #1, FIVE, #0, M5, (SP) : Get value to add to
0208 576 ; array to effect rounding
66 OF 68 OF 20 0208 §77 ADDP&  #15, (SP), #15, (R6) ; Add rounding value to array
0C 1C 0210 578 Bv( 2% : If no carry, we are done
56 08 €2 0212 579 18: SUBL #8, R6 ; Get addr of next higher chunk
66 OF FEOO CF 01 20 0215 580 ADDP4&  #1, ONE, #15, (R6) . Propagate carry
F& 10 021C 581 BVS 19 : It necessary continue to
021 582 : ?ropa ate carry
5S¢ 08 (O Q21 583 2%: ADDL #8, SP . Deallocate stack space
05 0221 584 RSB

-
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02% 586

852 ggg LSBTTL LIBSSCVT_PACK_STR_RS Converts a packed array to string

022 589 ;++

8 % gg? : FUNCTIONAL DESCRIPTION:

05%5 59§ ; This routine converts an array of packed decimal values to a string

8222 gg‘ ; of decimal digits. Each entry in the array contains 15 digits,

0222 595 . FORMAL PARAMETERS:

0222 596 . array.rp.ra R6 Address of packed decimal array

0%%% 397 . array_ent.rl.v R7 Number of entries in array

8222 ggg ; ret_string.wt.r R Address of return string

0222 600 ; IMPLICIT INPUTS:

0222 601 ; =NONE

0222 602 ;

0222 603 ; ROUTINE VALUE:

0222 604 ; =NONE

0222 605 ;

0222 606 ; COMPLETION CODES:

0222 607 ; -NONE

0222 608 ;

0222 609 ; MACROS:

0222 610 ; -NONE

0222 611 ;

0222 612 ; SIDE EFFECTS:

0222 613 ; -~NONE

0222 614 ;--

—
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022 619 o+
0 617 . For reference:
0 618 . R6 Address of packed dec:mal array
0 619 . R7 Number of entries in array
0 6%0 : R8 Address of return string
02¢ 621 ;-
022 6%5
02¢ 6 LIBSSCVT PACK_STR R8::
53 S7 OF ¢S5 022 624 MuLLy” #75, R7, R3
53 58 (0 0226 625 ADDL R8, R3 ;: R3 = RB + 15+R7
57 FFFFFFFB 9F47 7 02%9 626 MOVAQ a#=-8[R7], R?7
OF 00000000°" GF 6667F1 2% 24 853; 627 1$%: CVIPT  #15, (R6I(R7], G LIBSAB_CVIPT_U, #15, =15(R3)
FFEA S7  FFFFFFFB 8F 00 F1 0230 628 ACBL #0, #-8, R7, 18 ;\Decr counter of # of chunks
0247 629 ;/of 15 packed digits
05 0247 630 RSB




LIBSSPACK _AK]TH PACKED ARITH
-009

¢ 15
16-SEP-1934 00:15:Qg VAX/VMS Macro V04-00 Page %1
LIBSSUNPACK 4 11:09:2 (

IC
R8 Unpacks SD descripter 6-SEP-19 CLIBRTL.SRCILIBPKARIT.MAR;1 1)
.SBTTL LIBSSUNPACK_SD_RS Unpacks SD descripter

(=]
~N)
&
oD

+4

FUNCTIONAL DESCRIPTION:

This rountine unpacks the information in an SD descripter and converts
the packed decimal string to a leading separate string

FORMAL PARAMETERS:
INPUT:

OUTgﬁ?C°rp'r R4 Address of SD descripter
lenéth.uw.r RS Address of LENGTH parameter
exp.wb.r R6 Address of EXP parameter

Bmaign.ub.r R7 Address of SIGN parameter
péinter.ml.r R8 Address of pointer to temp storage/

Address of pointer to return string

IMPLICIT INPUTS:
=NONE

ROUTINE VALUE:
-NONE

COMPLETION CODES:
-NONE

MACROS:
=NONE

SIDE EFFECTS:
=NONE
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0%48 668 ;¢
0248 669 ; For reference:
0%48 670 :
0048 671 ; R4 Address of SD descripter
0248 67§ : RS Address of LENGTH parameter
0248 673 ; R6 Address of EXP parameter
0248 674 ; R7 Address of SIGN parameter
0248 675 ; R8 Address of pointer to temp storage/
0248 676 ; Address of pointer to return string
0248 677 ;-
0248 678
0248 679 LIBSSUNPACK SD_RB::
67 94 0248 680 CLRB (R7) : Set SIGN to 0
00 BB 64 04 Bs 64 08 024 681 CVIPS (R4), @4(R4), (R&), a(R8Y; Convert packed to separate
03 18 0251 682 BGEQ 1$ ; Branch if >= 0
67 01 90 0253 683 MovB #1, (R?) ; Set SIGN to 1
01 A3 64 30 3B 0256 684 18: SKP( #*x30, (R4), 1(R3) ; Skip over leading zeros and sign
65 50 BO 0258 685 MOVW RO, (RS) ; Return actual tength
68 51 DO 025 686 MOVL R1, (RB) : Return addr of first non-zero digit
66 08 A4 90 0261 687 MOVB B8(R4), (R6) ; Return EXP = SCALE
05 0265 688 RSB

0266 689
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8 Converts packed array to single value

SNNNNNNNNNNNNNNNNNNNNNNNNNNOOOOOOOO0O0r VR
© O:O"
0 v

P=19864 00:15: AX/VMS Macro v04-00 P 3
P-19gk 11:09:88 age ¢
R

R

FUNCTIONAL DESCRIPTION:

This routine converts an array of packed decimal values to a single
valuglspecifwed by and SD descripter. This routine may signal packed
overflow.

FORMAL PARAMETERS:

INPUT:
rnd_trunc.rb.v R3 Round/trunc indicator
arrary.ma.v RS Address of facked decimal array
Length.mb.v R6 Numver of elements in arrary
scale.mw.v R7 Shift factor for obtaining result
sm?n.rb.v R8 Sign indicator 1 for - and 0 for ¢

OUTPUT: )

desc.rp.r R4 Address of SD descripter

IMPLICIT INPUTS:
-NONE

ROUTINE VALUE:
=NONE

COMPLETION CODES:
=NONF

MACROS:
~NONE

SIDE EFFECTS:
-=NONE
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0266 727 ;+
0266 728 ; For reference:
0266 729 ; ]
0266 730 ; R3 Round/trunc indicator
0266 731 ; R& Address of SD descripter
0266 73% . RS Pointer to packed decimal array
0266 7335 ; R6 Number of elements in arrary
0266 734 R7 Shift factor for obtaining result
0266 735 ; R8 Sign indicator 1 for - and 0 fc~ +
0266 736 ;-
0266 737
0%66 738 LIBSSCVT AP P_RB::
SE 28 (2 Q266 739 Sus( #640, SP : Allocate 10 lonEuords on the stack
26 AE DC 0269 740 MOVPSL 36(SP) ; Save current PSL
24 AE  FF7F BF AA 026C 741 BICW #XFETF, 36(SP) ; Save current DV bit
0080 8F B9 0272 742 BICPSW #~Xx80 ; Turn off decimal overflow reporting
56 FFFFFFF8 9F66 7€ 0276 743 MOVAQ a#-8[R6], R6 : Initialize oftset into array
6E D& 027 744 CLRL (SP) : Initialize overflow indicator
1F 53 6546 OFoa zg F8 8539 745 ASHP  R7, #15, (RS)[R61, R3, #3831, 4(SP)
0289 746 : Shift 1st chunk and store
56 08 (2 0289 747 SuBL #8, R6 . Decrement number of chunks
¢t 19 028C 748 BLS5S 43 : Branch if none left
57 OF CO OQ28E 749 18: ADDL #nS, r?7 : Adjust shift count
1fF 00 6546 0F1‘ ig F8 8%8; 750 ASHP R7. #15, (RS)[R&1, #0, #%1, QO(SP)
029A 751 : Shift next chunk and store
03 1C 029A 752 Bv(C 2% . Branch it no overflow
6 0N 90 029C 753 MOVB #, (SP) ; Set overflow indicator to 1
06 AE  1F 14 AE  1F 20 029F 754 2%: ADDP #3{, 20(SP), #31, 4(SP) : Add current 15 digit chunk to result
03 1C 02A6 755 BVC Is : Branch if no overflow
6 01 90 02A8 756 MOVB8 #1, (SP) ; Set overflow indicator to 1
FFD9 56 FFFFFFFB BF 00 f1 02AB 757 3§: ACBL #0, #-8, R6, 18 ; Branch if more chunks left
58 95 02B5 758 1STB R8 : Check for correct sign o
03 13 02B7 759 BEQL 4% ; Branch if result should be positive
153 AE 96 0289 760 INCB 19(SP) : Chanze sign to negative
64 00 04 AE 1F06 gg F8 85?% 761 4$%: ASHP #0, #31, 4(SP), #0, (R4), 84(RA)
02C5 762 ; Store result as indicated by descriptor
03 1C 02C5 763 BVC 5% . Branch it no overflow
6 01 90 02C7 764 MOvB #, (SP) ; Set overflow indicator to 1
26 AE B> 02CA 765 5%: 1STW 36(sP) : Check if caller had DV bit set
03 13 02CD 766 BEQL 6% . Branch it overtlow reporting not on
50 6 00 02CF 767 MOVL (SP), RO : Move overflow indicator to
24 AE B8 02D2 768 6%: BISPSW 36(SP) ; Restore DV flag
Se 28 CO 0205 769 ADDL #40, SP ; Deallocate stack storage
05 0208 770 RSB ; Return
0209 7N
0209 772 .END
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gsssue PACK _R8
8

8

B

B

Q R9
_DCR?
21°R9

$SUNPACK _SO_R8
$AB_CVIPT_U
$AB CVTTP_U
$s10P
Es_INVAnG

DIX
RADIX M_1
RE TURR

$S$ NORMAL
1ERr0

l
l
1
l
l
l
l
l
l
l
1
l
l
N
A

O rrrrrrerr

PSECT name
L ] ABS L]
_LIBSCODE

Initiatization
(ommand processing
Pass 1

Symbol table sort
Pass 2

Symbol table output
Psect synopsis output

Assembler run totals

Cross-reference output

Page faults

PACKED ARJTHMET](

00000129 R 01
00000019 01
0000013C RG 01
00000078 RG 01
00000098 RG 01
00000%66 RG 01
00000222 RG 01
00000018 RG 01
00000177 RG 01
000001FF RG 01
000001C9 RG 01
00000248 RG 01
rRERNRNY X 00
' 2232212 X 00
12X22222%; X 00
' 22322X%; X 00
0000001A R 0
00000000 R 01
00000009 R 01
00000131 R 01
rERNRRRNY X 00
00000011 R 01
L +
' Psect synopsis !
foccanssveossscssss
Allocation PSECT No. Attributes
00000000 ( _ 0.) 00 ( 0.) NOPIC USR CON ABS LCL
00000209 ¢ 729.) 01 ¢ 1.)  PIC USR CON REL LCL
re
! Performance indicators !
teccccccccccccccnccncccaa" +
CPU Time Elapsed Time
29 00:00:00.03 00:00:02.09
197 00:00:0. 31 00:00:04.98
95 00:00:01.05 00:00:02.86
0 00:00:00.01 00:00:00.16
145 00:00:00.91 00:00:05.94
4 00:00:00.02 00:00:00.16
2 00:00:00.01 00:00:00.01
0 00:00:00.00 00:00:00.00
384 00:00:02.34 00:00:16.20

The working set Limit was 1050 pages.
11995 bytes (24 pages) of virtual memory were
There were 10 pages of symbol table space allocated to hold 22 non-local and 28 local symbols.
772 source lines were read in Pass 1, produc1n8 9 object records in Pass 2

C pages of virtual memory were used to define ( ma

used to buffer

cros.

the intermediate code.

(L

AX
LI

/VMS Macro v04-00

BRTL.SRCILIBPKARIT.MAR;1

NOSHR NOEXE NORD NOWRT NOVEC BYTE

SHR

EXE

RD NOWRT NOVEC BYTE

Page

25

(26)
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M 15
(L LIBSSPACK _ARITH PACKED ARITHMETIC 16-SEP-1 34 00:1 98 AX/VMS Macro v04-00 Page Sb
VAX=11 MaCro Run Statistics 6-SEP-1984 11: LIBRTL.SRCILIBPKAR]T MAR;1 (26)
tececcsccanccssancncacaccaas +
! Macro lLibrary statistics !
teccccccccssccnccccresscanas +
Macro Library name Macros defined
_$25580UA28:[SYSLIBISTARLET . MLB;?2 0

O GETS were required to define 0 macros.
There were no errors, warnings or information messages,
MACRO/ENABLE=SUPPRESSION/D]ISABLE=(GLOBAL, TRACEBACK) /LIS=LISS:LIBPKARIT/0BJ=0BJS:LIBPKARIT MSRCS:LIBPKARIT/UPDATE=(ENHS: L IBPKARIT)

-
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