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2~004 6-SEP-1984 10:39:35 [(BASRTL.SRCIBASVAL.MAR;1 (1
TITLE BASSVAL ; Convert text to numeric
LIDENT /2-004/ ; File: BASVAL.MAR Edit: MDL2004

S AAARAARRARZARAARARARRR22222 R R R R 2

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE [S FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE ]S HEREBY

]
.8 P
] | ]
.' '
X 3 *
X ]
LR ] | ]
. w [ ]
% | ]
[ ] L
. *
;* TRANSFERRED. :
X ] ]
. n |
R *
@ | 4
I 3 *
* & *
b *
b L
b &*
b *

¢
l

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
?ggpoaz??ha NOT BE CONSTRUED AS A (OMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

L AASRARAAARAS SRR R2RR2R2RRRRR2daR2RRRRRRRRRRRRRRRRRRRRRRRRR 2}

FACILITY: RTL BASIC lLanguage support
+e

elelelelelelalelelelololelaleicloloolslelals aleleelels
eleolelolelelolololalalalalalelalelalalelaleleleleloalalels
jolelelolslelelololelololelelelolvlolalolaleleolalelalolole)
olalelslelalelslalelolalalalaieclolalalalelelelelelolelels)

8888 ABSTRACT:
0000 Performs conversion of character strings containing numbers to
0000 floating datatypes.
0000
VERSION: 2
HISTORY:

AUTHOR: R, Will, CREATION DATE: 1-Mar-79
MODIFIED BY:

Ve Be Ve By B3 By B Ve e Gy Ve VB Ve Bs Vs O

NN NN = OO0 NO NI W) = O O 00 NN A SN AN = O O Q0 N O 8~ i = O O 00 N O N 8N = O 0 00 O N B —

WAVSIWALAVIAVNA S 8 85 55 8 85 8 8 8 £ i\ A AN AN AN RPN NI PO TINOPNINONONIN) = =2 b b b b B b 2 2

elelelelelelelalelelelelelelelelslelelse ool o)
olelolelelelelelelelelelelolelolele lelelelel >
(slalalelolelelelelelelelolalolelelelelelelele]
elolelelelelelelalelelalelololelelele]oleloe] )

: R. Will, 1-Mar=79: VERSION 01

. 1-001 - original .

. 1-002 - Change entry point name to BASSVAL L. JBS 02-MAY-1979

: 1-003 - Add BASIC Linkages for scaling, RE 26-JUN-79

: 1-004 - Use new conversion routines. RW 9-Jul-79

; 1-005 - Add an optional second argument to BASSVAL_D. JBS 30-JuL=-1979

. 1-006 - Don't Let conversion routine round for 51nate Brects\on. Rw 20-Aug-79
: 1-007 - Change bit set for tnge?er ignore tabs. RW 3 -Au2-79

; 1-008 - Rechange bit set for in e?er ignore tabs. RW 31-Aug-79

; 1-009 - KLUDGE"'!' WORKAROUND QTSCVTTIL BUG. (CHANGE CALL BALK. Rw 7-SEPT-79
: 1-010 - Remove kludge of edit 9. RW 11-Sept-79

: 1-011 - String cleanup, don't use $STRS macros. _30-0ct-79

; 1=012 - Integerize after scaling. JBS 18-DEC-1979
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2-004 6=-SEP=1984 10:359:35 (BASRTL.SRCIBASVAL.MAR; (N

0000 58 ; 1-013 - Change MTHIDFLOOR to MTHSDINT. JBS 20-DEC-1979

0000 59 ; 1-014 - Add support for g and h floating., PLL 25-Sep-81

0000 60 ; 1-015 - Add.quport tor packed decimal., PLL B-Feb-8

0000 61 ; 1-016 - Decimal entry point should check a flag in the frame before

0000 62 : calling the conversion routine. PLL 30-Jun-1982

0000 63 . 2-001 - Adapted from OTSSCVTTR, version 1-010, from QTSSCVTTIL,

0000 64 ; version 1-007 and from BASSVAL, version 1-007.

0000 65 ; MOL 15-Jul=1982

0000 66 ; 2-002 - use new routine OTSSSRET_A_CVT_TAB_R1 to get the address of the

0000 67 ; convert table. make external ref's PIC. MDL 23-Jun-1983

0000 68 ; 2-003 - minor bugfix in BASSVAL_P. MDL 25-Jul-1983

8888 98 ; =004 - BASSVAL_D takes scale factor by VALUE, not by REF. MDL 8-Feb-1984
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2-004 OECLARAT LONS 6-SEP-1984 10:39:35 [BAS"TL.SRCIBASVAL .MAR; 1 (2)
LSBTTL DECLARATIONS

* INCLUDE FILES:

; EXTERNAL SYMBOLS:

‘ .DSABL GBL
.EXTRN BASSHANDLER : BASIC handlLer routine
EXTRN BASSK ILLNUM ; illegal numeric input
EXTRN OTSSSRET A CVT_TAB_R1 ; (onvert table address routine
LEXTRN BASSCVT T P . Convert text to packed routine
LEXTRN  OTS$SCVT MuL ; Conversion multiply routine
LEXTRN BAS$$STOP . general purpose abort routine
JEXTRN BASSSSCALE_L_R1 . generates scale value
LEXTRN MTHSDINT . intgerization routine

. MACROS:

 PSECT DECLARATIONS:

0000 .PSECT _BASSCODE PIC, SHR, LONG, EXE, NOWRT

* EQUATED SYMBOLS:

WARNIJING !Hitiien WARNING !t
The following definitions are duplicated from the BLISS require

file BASFRAME.REQ. If any changes are made, they MUS( be duplicated
in both places!

0000000¢ BSFSA_SAVED FP = 12 ; saved frame Pointer
FFFFFFEG BSFSW_FCD_FLCAGS = =26 . tlags longword in caller's frame
00000009 BSFSM_FC(D_RND = 9 ; "'round’’ bit (in flags longword)

L

. argument pointer offsets

00000004 string = 4
:0
. bits in flags longword passed to conversion routine
00000001 ’ ignore_blanks = 1
00000010 ignore_tabs = 16
00000008 dont_round = 8

lelolalelelelelelelelsleleleleleleleleleleleleleleolelelaoleleleloleleolelelelalelelelelolelelolelelalelelele  ofelelo B -2
(elelelelelalalalelalelelelalelolelololelaleleleleloleleleclelalelelclicleleloleleleleleloleloleloleleleleolelelelelo BN 4

elelolelalalelsleleleleleleleleleloelolololelel
lelolelelelelelelelelelololeleloeleleleleleled=d
POPVNINLNVNINVININ) 4 b b b ek b b et b = O O OO OOOC DO VOO OOV O VOO0 000D O000OD ~N NN~~~

QGO O NS~ WD) =2 O O 00 NON WA S AN = O O 00 NOM WA S ) = O O G0 N O W B N) = O O G0 O VN 85 N — O O 00 O W S L0

el el il e il s vl il il el . il =l vl ) ) s =l =l = o b ) =l b =l — —
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0000 1;9 ; entry masks
0000 130 ;-
00000FFC 0000 131 REGMASK = “M< R2, RY, R4, RS, R6, R7, R8, R9_  R10, R11 >
00000FFO Q000 132 REGMASK _H = “M< R4, RS, R6, R7, R8, R9, R10, Ri1 >
0000 133 ; register save mask
0000 134 . Note: integer overflow not enabled
0000 135
0003 136 ;¢
0000 137 ; The following symbols are used to indicate the bit position of the flag
9000 138 ; register.
0000 139 ;-
0000 140
0000001F 0000 141 V_NEGATIVE = 31 ; flag bit: 1 if negative sign
0000001E 0000 142 V_DEC_POINT = 30 . flag bit: 1 if decimal point is seen
40000000 0000 143 M_DEC_POINT = 1230 ; mask for V_DEC_POINT
00000010 0000 144 V_NEG_DECEXP = 29 ; flag bit: T it exponent has negative sign
20000000 0000 145 M_NEG_DECEXP = 1229 . mask for V_NEG_DEXEXP
0000001C 0000 146 V_DECEXP = 28 ; flag bit: T it exponent field exist
10000000 0000 147 M_DECEXP = 1228 . mask for V_DECEXP . ]
00000018 Q000 148 V_EXT_BITS = 27 ; flag bit: T it extension bits
0000 149 ; wanted
08000000 8888 }g? M_EXT_BITS = 1327 ; mask for V_EXT_BITS
00000010 0000 152 V_DIGIT = 16 : flag bit: 1 if digit is ceen
00010000 Q000 153 M_DIGIT = 1316 . mask for V_DIGIT
0000 156 ;+
0000 155 ; Literals for data types
0000 156 :- .
00000000 0000 157 K_DTYPE_D =0 . D=-floating
00000001 0000 158 K_DTYPE_G =1 . G-floating
00000002 0000 159 K_DTYPE_M = 2 ; H-floating
00000003 0000 160 K_DTYPE_F =3 ; floating
0000 161
0000 162 ;+
0000 163 ; Temporary stack offsets
0000 164 ;-
0000 165 .
00000000 0000 166 TEMP =0 ; temporary storage during
0000 167 : 8 word shift
00000004 0000 168 FLAG = 4 . flag stqra?e
0000 169 ; was R6 in FORSCNV_IN_DEFG
00000008 0000 170 DIGITS = 8 ; digits to right of decimal
0000 171 : Bo1nt (was R/)
0000000C 0000 172 DECEXP =12 ; Decimal exponent
00000010 0000 173 DTYPE = 16 ; Datatype code
0000 174
0000 175 ;¢ .
8888 };9 . Stack offsets for OTSSSCVI_MUL rcutine
00000014 0000 178 B8 INNUM z 20 : Binar{ fraction storage
00000024 0000 179 INT = 36 : Overflow area for BINNUM
00000028 0000 180 BiNEXP = 40 ; Binary exponent
000000§C 0000 181 PRODF _& = 44 ; Multiply temporary
000000350 0000 182 PRODF = 48 ; Multiply temporary
00000040 0000 183 CRY = 64 ; Carry save area
00000050 8888 }gg F RAME = CRY + 16 ; Stack frame size
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2-004 BASSVAL x - convert text to floating 6=-SEP-1984 10:39:35 [BASRTL.SRCIBASVAL.MAR;1 (3)

0000 193 .SBTTL BASSVAL_x =~ convert text to floating
0000 194
0000 195 ;e
0000 196 ; FUNCTIONAL DESCRIPTION:
0000 197 ;
0000 198 ; BASSVAL _x converts a text string containing a representation
0000 199 . of a numeric value to a floating representation of that
0000 200 ; value.
0000 201 ; )
0000 202 ; The description of the text representation converted by
0000 203 ; BASSVAL _x is as follows:
0000 204 ;
0000 205 ; <0 or more blanks>
0000 206 ; '+, ="' or nothing>
0000 207 ; <0 or more decimal digits>
0000 208 ; <''." or nothing> .
0000 209 ; <0 or more decimal digits>
0000 210 : <exponent or nothwn?, where exponent 1is:
OOOQ 211 : ( <(OU l. Ilell' IOD " Ild." lloll' llql'>
0006 212 ; <0 or more blanks>
0000 213 ; '+, "'="" or nothing>>
00)0 214 ; or
0000 215 ; <"+ or ''="">
0070 216 ; <0 or more decimal digits>>
0000 217 ; <end of string>
0000 218 ;
00"0 219 ; Notes:
00 0 220 ; the only valid exponent letters are
0000 221 ; “t'' and ''e’’; an; others will be treated
0000 222 : as an invalid character.
0000 223
0000 224 ; tab and blank characters are ignored.
0000 225 ; )
0000 226 ; exponent must start with a valid exponent letter,
0000 227 ;
0000 228 .
0000 229 ; CALLING SEQUENCE:
0000 230 ; i
8888 S;% R value.wlc.v = BASSVAL_x (in_str.rt.dx [, scale_factor.ri.v]))
0000 233 ; where ''x'' is the datatype of the floating value, either
0000 234 : fF, D. G or H.
0000 235 :
0000 236 .
0000 237 ; INPUT PARAMETERS:
0000 238 .

00000004 0000 239 in_str =4 . input string descriptor by
0000 240 : retference.

00000008 0000 241 scale_val =8 ; optional scale value
0000 242
0000 243 ;
0000 244 ; IMPLICIT INPUTS:
0000 245 ;
0000 246 ;
0000 247 ; NONE
0000 248 ;
0000 249 ; OUTPUT PARAMETERS:
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2-004 BASSVAL _x - convert text to floating 6=-SEP=-1984 10:359:35 [BASRTL.SRCIBASVAL.MAR;1 (3)
0000 50 ;
00000008 0000 51 value = 8 ; floating result by ref
00000018 0000 5% ext_bits = 264 : 1t present, the value will
0000 25 : NOT be rounded and the first
0000 256 : n bits after truncation will
0000 255 ; be returned in this argument,
0000 256 ; for D-floating, the next 8 bits
0000 257 . are returned as a byte.
0000 258 : For 6 and H floating, 11 and 15
0000 259 . bits are returned, respectively,
0000 260 . 3s a word, left-adjusted.
0000 261 . These values are suitable for
0000 262 : use as _the extension operand
0000 263 . in_an EMOD instruction.
0000 264 ; WARNING: The bits returned for
0000 265 . H=tloating may not be precise,
0000 266 . due to the fact that calculations
0000 267 ; are only carried to 128 bits.
0000 268 ; However, the error should be
0000 269 ; small. D and G datatypes
0000 270 ; return guaranteed exact bits,
0000 271 ; but they are not rounded.
0000 272
0000 273 ;
0000 274 - IMPLICIT QUTPUTS:
0000 275 .,
0000 276 . NONE
0000 277 .
0000 278 ; COMPLETION CODES:
0000 279 ;
0000 280 : BASSK_ILLNUM - Error if illegal character in input or
0000 281 ; overflow.
0000 282 ; SS$_NORMAL - success
0000 283 ;
0000 284 ; SIDE EFFECTS:
0000 285 ;
0000 286 ; NONE
0000 287 .
0000 288 ;--
0000 289
0000 290
0000 29N
OFFO 0000 292 JENTRY BASSVAL_H, REGMASK_H
0002 293 ; entry for BASSVAL_H
Se 00000050 8F (2 0002 294 SUBL2  W#FRAME, SP . Create stack frame
10 AE 02 DO 0009 295 MOVL #X _DTYPE_H, DTYPE(SP) . Set datatype codz
S5 N 888? %39 8R3 COMMON ;: Go to common code
OFFC Q00F 298 LENTRY BASSVAL_G, REGMASK
0011 299 . entry for BASSVAL G
S5¢ 00000050 8F 2 0011 300 SUBL2  #FRAME, SP ; Create stack frame
10 AE 01 D00 0018 301 MOVL ¥k DTYPE_G, DTYPE(SP) ; Set datatype code
36 1 88}& gg% 8RB COMMON : Go to common code
OFFC 001  $04 .ENTRY BASSVAL_f, REGMASK
0020 305 ; entry for BASSVAL_F
5S¢ 00000050 8F (2 0020 306 SUBLZ  #FRAME, SP . (reate stack frame
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10 At 03 00 0027 %07 MOVL #x DTYPE _F, DTYPE(SP) ; Set datatype code
27 N 88%% 383 BRB COMMON : Go to common code
OFFC 002D 310 .ENTRY BASSVAL_D, REGMASK
002F 311 . entry for BASSVAL_D
S¢ 00000050 8F (2 0Q02F 312 SUBL2  W#FRAME, SP . Create stack frame
10 AE 00 DO 0036 313 MOVL #X DTYPE_D, DTYPE(SP) ; Set datatype code
02 6C 91 003A 314 (MPB (AP), #2 ; Optional scale value present?
06 1F Q030 315 BLSSU  MAKE_VALUE . no, make one up
SA 08 AC DO 0Q03F 316 MOVL scale val(AP), R10 . yes, get it
OF 11 0043 317 BRB COMMOR
0045 318
0045 319 MAKE_VALUE:
50 0C AD DO 0045 320 MOVL BSFSA_SAVED FP(FP), RO ; qet scale factor from caller's frame
00000000'GF 16 0049 321 JSB G*BASSSSCALE_L_R1 . determine scale value (place in RO)
SA SO DO QO0«&F 322 MOVL RO, R10 . put it where it belongs
00 11 Q052 323 BRB COMMON
0054 324
0054 325 ;¢ ,
8822 %%9 ; Register usage and abbreviations:
0054 328 ; RO - Generally count of input characters remaining.
0054 329 ; R1 - Generally g01nter to input character.
0054 330 ; RZ - Generally holds decimal exponent.
0054 331 ; R3 = Used first to hold current character, then as
0054 332 ; extra precision bits for the fraction.
0056 333 ; R4-R7 - The 128 bit binary fraction.
0054 336 ; R8 - Count of digits seen after overtflow. _
0056 335 ; R9 - Count of significant digits seen in fraction (number of
00564 336 ; digits currently held 1n R4:R7).
0054 337 . R10 - optional scale value.
0054 338 ; ) )
0056 339 ; FAC: Binary fraction, R4&-R7.
0054 340 ;-
00564 341
0054 342 COMMON:
04 AE D& 8823 gzz CLRL FLAG(SP) : clear flags
50 04 BC 70 0057 345 5%: Mova adin_str(AP), RO : RO will get string length, the
0058 346 : CLASS and TYPE fields will go
0058 347 ; away after the tirst SKPC.
0058 348 . Rl points to input strnna.
52 D4 0058 349 C(LRL  R? : R2 = DECIMAL_EXPONENT =
5% 7C 0050 350 CLRQ R4 : R4=R7 = FAC = 0
56 7C 005F 351 CLRQ R6 . )
08 AE D4 8821 %g% CLRL DIGITS(SP) ; digits in fraction
58 7C 0064 354 10§8: CLRQ R8 : Clear digit counts (R8 § R9).
0066 355
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éAs $VAL_x = convert text to floating 6=-SEP=1984 10:39:35 (BASRTL.SRCIBASVAL.MAR;1 (&)
0066 57 ;o .
0066 58 : Find first non-blank. [f none, return zero. Otherwise process
0066 59 ; character.
0066 60 ;-
0066 6]
61 50 20 3B 0066 6§ 20$: SKPC #*A/ /, RO, (R1) . skip blanks
006A 36 : RO = #CHAR _REMAINING
006A 364 : Rl = POINTER_TO_INPUT
006A 365 : 1 bit is set if all blanks
03 14 O006A 366 BGTR 10 ; nor=blank found?
00E6 31 0Q06C 367 BRW lEROD : 1t not, return zero
53 61 9A Q06F 368 30%: MOVZBL (R1), R3 ; R3 = ASCI!(current char)
09 S3 D1 0072 369 CMPL Ry, #9 ; Is cnaracter a tab?
08 12 0075 370 BNEG 35§ : No
51 06 0077 3N INCL R1 : Yes, bump pointer
EA 50 E5 0079 372 SOBGTR RO, 20% ; Decrement character count
00D6 31 007C 373 BRW ZEROD : Value is zero
20  S3 91 OQ07F 374 35%: (MPB R3, #*A/=/ : is current char a ''="' sign?
05 12 0082 375 BNEQ 408 : branch if not
15 04 AE 1F £ES 0084 376 BBCS #V_NEGATIVE, FLAG(SP), DIGIY LooP
0089 377 ; set negative flag and continue
28 53 91 0089 378 40%: CMPB R3, #*A/+/ . s current char a ''+'' sign?
10 13 008C 379 BEQL DIGIT LOOP . yes, ignore and continue
28  S3 91 008 380 CMPB R3, #%A/./ : 1s current char a "'.'"?
15 12 0091 381 BNEQ CHECK DIGIT . no, should be a d\grt
04 AE 40000000 8F (8 0093 382 BISL #M_DEC_POINT, FLAG(SP) ; set decimal point encountered
08 2 D& 883? ggz CLRL pIBITSTSP) ; ignore digits_in_fract
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R7, #L_2P31_DIV_10
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DIGIT
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P e ]
wo

anks and tabs are ignored.

get a new character
check for end of string
continue it positive
done it string empty

convert to numeric

is it a digit?

no . [

yes, set digit encountered
check highest part of FAC to
see it it is too big to
multiply by 10.

it's ok

overtlow, bump counter

skip multiplication

Hult\pl; FAC by 10 and add R3.
GIT_LOO ] )

check to see it decimal
point has been seen

= continue if not.

bump DIGITS

branch back to read more
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2~004 éASSVAL_l - convert text to floating 6=-SEP-1984 10:39:35 [BASRTL.SRCIBASVAL.MAR;1 (6)
OODS 15 ;¢
888 :}9 . A non-digit has been found. C(heck for decimal point or exponent letter,
000 618
00D 419 NOT_DIGIT: .
FFFFFFFE 8F $3 D1 Q00 620 (mMPL R3, <A/ ./=*A/0/> ; check if current char is a '"."
00 13 00D9 &1 BEQL DECIMAL POINT ; branch to DECIMAL_POINT it yes
15 S3 D1 00DB 422 CMPL R3, #<*K/E/=*A/0/> o BT
16 13 O00DE 4¢3 BEQL EXPON . process exponent
35 53 D1 O00EQ Lo6 (MPL R3, #<*A/e/=*A/0/> ; 'e'?
N 13 00E3 425 BEQL EXPON ; process exponent
0088 31 QO0ES 426 BRW ERROR ; none of the above => ERROR.
00E8 427
O0E8 428 ;+ ) ]
Q0E8 429 ; Decimal point has been found
00E8 430 ;-
00E8 &%
Q0E8 432 DECIMAL_POINT: ' .
06 04 AE 1E  E2 O0E8 433 8B8SS #vV _DEC_POINT, FLAG(SP), 10§ . error if duplicate
08 AE D& OQ0ED 436 CLRL DIGITSTSP) ; reset DIGITS
FFAB 31 0Q0FQ 435 BRW DIGIT_LOOP . get fraction digits
0070 31 OQO0F3 436 108: BRW ERROR
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2-004 éASSVAL_x - convert text to floating 6-SEP-1984 10:39:35 [BASRTL.S ] ASVAL .MAR;1 7
00F6 438 ;»
00F6 639 ; we have an exponent. see if we have gotten any digits yet; if we
00F6 440 : haven't, this is an error.
00F6 641
00F6 aa% £ XPON:
03 04 AE 10 50 00F6 &4 BBS #V _DIGIT, FLAG(SP), EXPON_DIGITS
0075 1 00FB 444 BRW ERROR ;7if digit seen bit not set, error
O0FE 445
O0FE 446 ;¢
88:% 22; . Loop to collect digits, store the accumulated DECIMAL_EXPONENT in R?
00FE 449 EXPON_DIGITS:
50 D7 OOFE 450 DECL RO . skip over letter
3F 15 0100 451 BLEQ EXP_DONE : done if string empt‘
N D6 0102 452 INCL R1 ; Rl points to next character
6 50 20 38 0106 453 SKP( #*A/ /, RO, (R1) ; skip blanks
37 15 0108 456 BLEQ EXP_DONE ; done if end ot string
53 61 9A Q10A 455 MOvZIBL (R1Y, R3 ; R3 = current char
09 53 D1 010D 456 CMPL R3, #9 ; Is it a tab?
EC 13 0110 457 BEQL EXPON DIGITS : Yes, skip it
2B 53 D1 0112 458 10%: CMPL RB, #%A/+/ ;e
0D 13 0115 459 BEQL EXP_LOOP ; yes, get digits
20 S3 D1 0117 460 CMPL R3,“#*A/~/ ; =t )
OFf 12 011A 461 BNEQ EXP_CHECK ; no, go check digit
011C 462 EXP_NEG:
04 AE 20000000 8F (8 011C 463 BISL #M_NEG_DECEXP, FLAG(SP) ; exponent is negative
0124 464 EXP_LOOP:
0294 30 0124 465 BSBW RGET : get next character
50 D5 0127 466 TSTL RO : is string empty?
16 15 0129 467 BLEQ EXP_DONE ; done if true
0128 468 EXP_CHECK:
53 30 (2 0128 469 SUBL #*A/0/, R3 ; convert to numeric
&3 19 0128 470 BLSS ERROR : 1f negative, illegal character
09 S3 DY 0130 471 CMPL R3, #9 ;is it a digit?
3E 1A 0133 472 B8GTRU  ERROR : branch to ERROR it not
5¢ 0A (& 0135 473 MULL #10, R2 . add in new digit
39 1D 0138 474 BVS ERROR . overflow?
52 53 (0 013A 475 ADDL R3, R? . to exponent
36 1D 0130 476 8vS ERROR ; overflow? o
E3S 11 013F 477 BRB EXP_LOOP . get more exponent digits
0141 478
0141 479 EXP_DONE:
03 06 AE 1D EY Q141 480 BB( #V_NEG_DECEXP, FLAG(SP), 1% : check for negative
5¢ 52 (E 0146 481 MNEGL R2, R2™ ; negate DECIMAL EXPONENT
04 AE 100600000 8F (8 g}g? 28% 1%: 8ISL #M_DECEXP, FLAG(SP) . exponent field exists
0151 484
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2-004 éASSVAL_x - convert text to floating 6-SEP-1984 10:39:35 [BASRTL.SRCIBASVAL.MAR;1 (8)
0151 486 it
0131 487 ; Done collecting input characters for digits and/or exponent
0151 488 ; It FAC=0, no scaling is necessary, just store 0.0 and return.
0151 489 ;-
0151 490
0151 491 SCALE:
59 DY 0151 49 TSTL R9 : Check FAC for zero.
2B 12 0153 49 BNEQ INIT_BINEXP ; Branch if not.
0155 494
0155 495 ;« )
0155 49¢ . value is zero.
0155 497 ;-
0155 498
0155 499 ZERO:
03 00 10 AE 8F 0155 500 CASEB  DTYPE(SP), #K_DTYPE_D, #K_DTYPE_F ; Select on datatype
0008*' 015A  S01 1%: .WORD D_NUM-1$
000C* 015C 502 WORD  G_NUM-1$
0010* 01SE  S03 LMORD  H_NUM-1$
0016 0160 504 .WORD  F_NUM=-1$
0162 505 D_NuM:
50 7C 0162 506 (LRQ RO
0cC 11 0164 507 BRB IERO_RET
0166 508 G_NuUM:
50 7C 0166 509 (LRQ RO
08 11 0158 510 BRB 2ERO_RET
016A 511 W_NUM:
50 7C 016A 512 CLRQ RO ; 2ero out return value
52 7C 016C 513 CLRO R2
02 11 0168 514 8RB JERO_RET
0170 515 F_Num:
50 0& 0170 516 CLRL RO
0172 517 ; BRW 2ERO_RET
0172 518
0172 519 2ERO_RET:
06 0172 520 RET . return.,
0173 S
0173 522 ;+
0173 523 ; ERROR return
0173 524 .
0173 525
0173 526 ERROR:
7¢  00'8F 9A 0173 S¢7 MOVZIBL #BASSK _ILLNUM, -(SP) :
00000000°'GF 01 FB 0177 528 CALLS  #1, G*BASSSSTOP .
DS 11 0178 529 BRB 2ERO ; Set value to zero and exit
0180 530
0180 531 ;¢
0180 532 . Set R1 to the binary exponent [exponent bias ¢ 128 - 1],
0180 533 ; 128 is number of fraction bits ard 1 is
0180 534 ; tor the MSB fraction bit which will be hidden later.
8}38 ggg : BINARY_EXPONENT will be modified during normalization process.
0180 537
0180 538 INIT_BINEXP:
03 00 10 AE 8F 0180 539 CASEB  DTYPE(SP), #X_DTYPE_D, #K_DTYPE_F ; Select on datatype
0008' 0185 540 18: .WORD  D_EXP-1%
000F' 0187 541 .WORD  G_EXP-1%
0016* 0189 542 .MORD MW EXP-1$%
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SSVAL_x = convert text to floating 6=SEP=1984 10:39:35 (BASRTL.SRCIBASVAL.MAR:1
001D 0188 543 .WORD F_EXP=-1% i
51 OOFF 8F 3C 018D 544 D_EXP: MOVIWL #2*XB0+*X7F>, R1 . D=Floating
15 11 0192 545 BRB EXP_COMMON
51 O47F 8F  3C 0194 546 G_EXP: MOVIWL #<*X400+*X7F>, R1 ; 6=Floating
0F 11 0199 547 BRB EXP_COMMON
51 407F 8F  3C 0198 548 H_EXP: MOVIWL #<*R4000+4X7F>, R1 : H=Floating
07 11 01A0 549 BRB EXP_COMMON
01A2 550 F_ExP:
51 OOFF 8F 3C 01A2 551 MOVIWL #<*XB80¢*X7F>, RI1
00 11 01A7 55§ BRB EXP_COMMON
01A9 55
Q1A9 554 ;-
01A9 555 ; Find the true decimal exponent for the value expressed in FAC.
01A9 556 . True decimal exponent = Explicit exponent - [scale factor]) -
01A9 557 ; digits in fraction ¢+ number of overtflows
01A9 558 ;-
01A9 559
01A9 560 EXP_COMMON:
50 952 00 8}:? 221 MOVL R2, RO : RO = DECIMAL _EXPONENT
02 6C 91 0I1AC Sbg (MPB (AP), #2 : optional scale factor present?
03 1F OQ1AF 564 BLSSU  20% : no . '
50 SA (2 01B1 565 SUBL R10, RO . yes, adjust decimal exponent for
0184 566 . scale factor = )
58 08 AE (2 g}gg ggg 20$: SUBL DIGITS(SP), R8 ; adjust for digits in fraction
0C At SO S8 €1 01BB8 569 ADDL3 R8, RO, DECEXP(SP) ; adjust decimal exponent for overflow
B¢ 1D 8}8? g;? BVS ERROR : 1t overflow, error

—~
oo &~




BASSVAL
0

09
12
40 57
% 0N
5% 56
5% 56
01 00
00000040
56
5% 56
00000060
57
57 57
58
28 AE
14 AE

; (onvert text to numeric )
QASSVAL_x = convert text to floating
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16-SEP-1984 08:91:g7 VAX/VMS Macro v04=-00 Page
6-SEP-1984 10:39:

I~

5 [BASRTL.SRCIBASVAL.MAR;1

; Normaiization, Shift the value left until bit 31 of R7 is on.

(MPL R9, #9

BLEQ N1
(MPL RG, M8
BLEQ N

i 4

; Adjust the binary exponent appropriately.

Are there more than 9 digits?
[f not, use N1, .
Are there more than 18 digits?
It not, use N2.

L KR N N

: Process all four longwords, since there are more than 18 digits,

-

N&: 8BS #31, R?7, REBASE
EXTIV  #31, #1, RS, TEMP(SP)
ASHQ 1, R4, R4
ASHQ #1, R6, R6
INSV TEMP(SP), #0, #1, R6
DECL R1

BRB N&
b 4
; Process two low-order longwords only,
N2: SUBL  #64, R1
MOVQ R4, R6
108: DECL R1
ASHQ #1, R6, R6
BGEQ 10
CLRQ R4

BRB REBASE
X

Quit when R7<31> = 1,

Save bit lost in shift.
Shift Low part by one bit.
Shift high part by one bit.
Replace bit Lost in shift.
Adijust exponent by one.

Go back and retest.

TeBaBe 0y Gy 0,y 8,

since there are <= 18 digits.

Adjust exponent by 64.
"'Shiftt'' by 64 bits.
Adjust exponent by one.
Shift one bit.

It R?7<31> = 0, repeat.
Clear Low-order 64 bits.
Continue with next phase.

Ve We%ae By S e N,

! Process only the low-order longword, since there are <= 9 digits.

NT: SUBL #96, R1
MOVL R4, R7

208 : DECL  RI
ASHL  #1, R7, R?
BGEQ 20§
CLRL R4

*

exponent,

2rtb * fraction * 10ved

LR FREFE FN PR PN PN R FE N ER P N

REBASE :

MOVAB BINNUM(SP), RSB
MOVL R1, BINEXP(SP)
MOVQ R4, BINNUM+Q(SP)

Adgqst exponent by 96.
“Shift'' by 96 bits.
Adjust exponent.

Shift one bit.

If R7<31> = 0, repeat.
Clear Low-order longword.

LXK NI TN N T I

Rebasing. R4-R7 now contains a binary fraction normalized with
the radix point to the left of bit 31 of R7. R1 contains the
current binary exponent and DECEXP(SP) contains the current decimal

Therefore, the number can be represented as:
|

where b is the binary exponent and d is the decimal exponent. We
call OTSSSCVT_MUL to multiply the number by some power of 10 such_
that d goes to zero and b goes to the appropriate value. When d is
zero, b contains the proper binary exponent,

; R8 is used by subroutine as base

; Store binary exponent

: Store fraction
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1C A; 56
5 0D
5¢ 14
50 0C AE
61
06
5% 16
50 50
10 50
08
03 50 97
F9 57
50 57 oOc
5¢ 50
00000000 GF
52 950
6t 57
57 2B At
00000000" GF
57 68 01
co
0C AE
05
15
FFO9
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-

w0
jelelelelelvlolelolalelelelelelBlelalaleleleleleleloleleloleololelelelolalels B T4

-

»

MM 2O O =2 a2 OO O~
S5, ON=MMEPe OO0 OO um

~
-

OO =
MOOO &

— ) b

DN
ooooooooooro0r0rOOOOOOOOOFOOOOOrOOROFORNOM

SNVINOOOOOOOMP ANl OUPHNF 2w 2O =MD ONWOOUO X~
(o Yo AV LV IV T IV W IV U IV W W W W W o W 2 aF o F VI VIV W TV W TP W)
WP = OO 00 O WSS WIND — O OO0 O W 8 N0 — OO G0 ~NO N S iy —

ANLRLTLVNLALN NNV NVNLALMNL N PLNURLALNO NN NLPLNONLNONVNO N PVNDNDPNVNUNDNOMNONY T ®
OO OO OO OO VAN I IS 85 B 55 NN N I NANPOPNOROR FOROR) — — |

= = O
bl *AV. L

N 7

text to numeric 16=-SEP=-1984 00:9 :
= convert text to floating 6-SEP=-1984 10:39:
630 MOvaQ Ré6, BINNUM+B(SP)

movL  #1%, R?

108 : MOVL  #20, R2
MOVL DECEXP(SP), RO
BEQL FLOAT
BGTR 208
MNEGL  #20, R2
MNEGL RO, RO
20%: CMPL RO, M6
BLEQ 50§

308 BBS R7. RO, 408
SOBGEQ R7. 30§
40%: ADDL3  #12, R7. RO

508: MULL2 RO, R?
"ISB G*OTSSSRET_A_CVT_TAB_R!
ADDL2 RO, R?
MOVL  R7, TEMP(SP)
MOVAB  DECEXP+28(SP), R7

JSB 620TSSSCVT MUL
SUBLS #1, TEMP(SP), R7
BGEQ 10§

(P TR PR FE PR NN TR PR PR PR PN PR T FE PR A FE A RE TR PR R R AR B N

M
: 1t we fall through here, then there are
: Test DECEXP to make sure.

TSTL DECEXP(SP)

8EQL FLOAT :
BLSS  UNDERFLOW :
BRW ERROR ;

§7 AX/VMS Macro V04-00 Page
5 BASRTL .SRCIBASVAL .MAR;1

—~—
L ele

Mighest bit number possibly
on in decimal exponent.
Initially, positive offset
Get decimal exponent

|t zero, we're done
Positive? i

No, use negative offset
Absolute value

Within linear table range?

Yes
Is the R7th bit of RO on?
No, try again.
This can never fall through.
Index is 12+bit position
because table is Llinear
from 0-16.
Get table of set .
et convert table address (in RO)
able entry address
Save hi bit position _
This is '‘common convert routine’’
table _base. The +28 offsets
the =28 location of DEC_EXP
referenced in OTSSSCVT_RuL.
Do the multiplication
Get next bit position
Loop back it more

no more bits to reduce.

Any bits still on?
No, ok

Negative, underflow
es, exponent too big
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2-006 éASSVAL_x - convert text to floating 6-SEP-1984 10:39:35 [(BASRTL.SRCIBASVAL.MAR;1
027F 693 FLOAT_D:
56 1C AE 7D 0Q27F 694 MOova BINNUM+8(SP), R6 ; Restore fraction
S1 28 AE 17 7B 0283 695 ASHL #23, BINEXP(SP), R1 . Put exponent in proper place
49 1D 0288 696 BVS ERROR_D : Error if overflows
58 S6 9A 028A 697 MOVIBL Ré6, RB ; Extract rounding bits
56 56 FB BF 79 028D 698 ASHQ #-8, R6, R6 . Shift fraction right 8 places
57 FFO00000 8F CA 0292 u99 BICL #*xfF000000, R? . clear possibly shifted bits
57 51 €0 0299 700 ADDL R1, R7 . Add in exponent ]
35 1D 029C 701 BVS ERROR_D . overflow if hidden bit bumps
029€ 70% . exponent too far
07 58 07 E1 029 70 88( #7, RB, 158 ; round bit is zero
56 D6 02A2 704 INCL R6 : round
57 00 DB 02A4 705 ADW( #0, R7
A 1D Q2A7 706 BVS ERROR D - Error?
06 04 AE 1B E1 02A9 707 158:  BBC #V_EXT_BITS, FLAG(SP), 178
18 BC 58 90 02AE 708 MOVB R8, dext _bits(AP)
06 046 AE 1F El 0282 709 17%: 88(C #V_NEGATIVE, FLAG(SP), 208 ; Set sign bit
00 57 1F E3 0287 710 BBCS  #37T, R7, 20§ ; insert sign bit to 1
0288 711 20%:
50 57 10 9C 028BB 712 ROTL #16, R7, RO ; rotate and store result
51 56 10 9C O028F 713 ROTL #16, R6, RI
02C3 714
SA D5 02(3 715 TSTL R10 ; scale factor > 0 ?
09 13 02C(5 716 BEQL 25% ; no, return raw result
02C7 717
SE Db 02C7 718 PUSHL  SP ;L .
00000000'GF  O1 8 02(9 719 CALLS  #1, G*MTHSDINT ; integerize the result
00E7 31 0200 720 25%: BRW EXIT ; ALl done
0203 721
02D3 722 ERROR_D:
FESD 31 0203 723 BRW ERROR ; error return
0206 724

~
—
— QD
——
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2-004 éASSVAL_: - convert text to floating 6-SEP-1984 10:39:35 BASRTL.SRCIBASVAL.MAR; 1 (12)
0J06 726 FLOAT G: )
56 1C AE 7D 0206 727 MOVQ BINNUM+8(SP), Ré6 ; Restore fraction
S1 2B AE 14 78 QJ0A 728 ASHL #20, BINEXP(SP), R1 . Put exponent in proper place
37 1D 0Z20F 7%9 BVS ERROR G ; Error if overflows
58 56 0B 00 EF 02E1 730 EXTZv  #0, #T1, R6, RB ; Extract rounding bits
58 58 05 9C OQJE6 N ROTL #5, R8, RS . Left adjust
S6  S6  FS BF 79 (0JEA 732 AsHa  #-11, Re, R6 : Shift fraction right 11 places
57 FFEO0Q00 8F CA  QCFF 733 BICL #~xFFE00000, R? ; clear possibly shifted bits
57 51 (O 0¢f6 734 ADDL R1, R7 ; Add in exponent _
10 1D 0Q2F9 735 BVS ERROR_G : overflow if hidden bit bumps
02FB 736 . exponent too far
04 06 AE 1B E1 02FB 737 158:  BBC #V_EXT_BITS, FLAG(SP), 178
188C 58 BO 0300 738 MOVW R8, @ext_bits(AP)
04 Q& AE 1F E1 0304 739 17%: 88C #V _NEGATIVE, FLAG(SP), 20% : Set sign bit
00 57 1F €3 0309 740 BBCS  #3T, R7, 20§ ; insert sign bit to 1
0300 741 208:
50 57 10 9¢ 030D 742 ROTL #16, R7, RO ; rotate and store result
51 S6 10 9C 0311 743 ROTL #16, R6, R1
00A2 31 0315 744 BRW ExIT ; ALl done
0318 745
0318 746 ERROR_G:
FESB 31 0318 747 BRW ERROR : error return
031B 748

OV M I M AN AR ANMMMAMMMMMAIMmMMMMMI MMM O OO0 C00O0OC0CCOONMmMADOODODODDODDDOoDODTODOm VD
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BASSVAL (onvert text to numeric _ 16-SEP-1984 00:91 37 VAX/VMS Macro v04-00 Page 20
2-004 éASSVAL_x = convert text to floating 6=-SEP-1984 10:39:35 (BASRTL.SRCIBASVAL.MAR;1 (13
0318 750 FLOAT _M: _
54 14 AE 70 0318 791 Mova BINNUM+(Q(SP), R& : Restore fraction
56 1C AE 70 031f 75% MovaQ BINNUM+B(SP), R6
51 28 AE 10 78 0323 75 ASHL  #16, BINEXP(SP), RI ; Step 1
4LE 10 Q328 754 BvS ERROR H ; Error it overflows
58 54 OF 00 EF Q32A 755 ExTZv  #0, #75, R4, RB ; Extract rounding bits
S8 S8 01  9C C32F 756 ROTL #1, R8 RS ; Left adjust
SO 56 OF 00 EF 0333 757 EXTZIV  #0, M5, R6, RO : shift right 15 places
5S4 F1 8F 79 0338 758 AsHg  #=fs, RL, R
56 S6 F1 8F 79 033D 759 ASHQ #-15, R6, Ré6
5§  OF 1M S0 FO0 0342 760 INSV RO, M7, M5, RS
S?7  FFFEOQOO 8F CA Q347 761 BICL #~xrFFEG000, “R7 ; clear possibly shifted bits
YA (0 O034E 76% ADDL R1, R?7 ; Step 3
25 10 0351 76 8vS ERROR_H ; overflow if hidden bit bumps
0353 764 exponent tou far
04 04 AE 1B E1 0353 765 15%: BB( #V_EXT_BITS, FLAG(SP) 173
18 BC S8 B0 0358 766 MOVW R, aext b1ts(A
04 04 AE 1f E1 03SC 767 17%: BB( #V NEGAT VE, FLAG(SP), 20% ; Step 4
00 57 1F E3 0361 768 BBCS  #3 20§ ; insert’sign Poit to 1
0365 769 20%:
50 57 10 9C 0365 770 ROTL ne, R?. RO ; rotate and store result
51 56 10 9C 0369 771 ROTL 6, R6, RI
52 55 10 9C 0360 772 ROTL #16, RS, R2
53 54 10 9C 0371 773 ROTL #16, R4, R3
0042 31 0375 774 BRW EXIT
0378 775
0378 776 ERROR_H:
FDF8 31 0378 777 BRW ERROR : error return
0378 778

0

Ot =4 POAOUNTUVNIOO— | O

X2 - O 1
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2-00¢4 éASSVAL_x - convert text to floating 6=-SEP-1984 18:99:%5 [(BASRTL.SRCIBASVAL .MAR;1 I (14)
0378 780 FLOAT_F:
56 1C AE 7D 0378 781 MOvVaQ BINNUM+B(SP), R6 . Restore fraction
51 2B AE 17 78 Q37f 78§ ASHL #23, BINEXP(§P), RI ; Put exponent in proper place
31 1D 0384 78 8vs ERROR ¢ ; Error it overflows
S8 56 9A (3B6 784 MOVZIBL R6, RE ; Extract rounding bits
S6 56 FBBF 79 0389 785 ASHO  #-B, R6, R6 : Shift fraction right 8 places
§7  FFO00000 8F CA O3B 786 BICL  #+xfr000000, R7 : clear possibly shifted bits
57 %1 (€0 0395 787 ADDL R1, R7 ; Add in exponent .
10 10 0398 788 BvS ERROR_f . overflow it hidden bit bumps
039a 789 - exponent too far
04 04 AE 1B E1 039A 790 158:  BBC #V_EXT_BITS, FLAG(SP), 178
18 B( 58 90 0Q39¢ 791 Move R8, a@ext _bits(AP)
06 06 AE  1F  E1 Q3A3 792 17%: 88( #V _NEGATIVE  FLAG(SP), 208  Set sign bit
0C 57 1F  E3 03AB 793 BBCS  #3T, R7, 20§ ; insert sign bit to 1
03AC 794 20§:
50 57 10 9C O0Q3AC 795 ROTL #16, R7, RO ; rotate and store result
5 S¢ 10 9C 0380 796 ROTL #16, R6, R1
0003 31 (0384 797 BRW EXIT ; ALl done
0387 798
0387 799 ERROR_F:
FOBY 31 (0387 800 BRW ERROR ; e"ror return
038a 801
038A 802
038A 803
038A 804 ; ,
03BA  B0S5 ; Success exit
038A 806 ;
038A 807
038A B08 EXIT:
06 03BA 809 RET ., return
0388 810
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2-004 RGET = get next character 6=-SEP=-1984 10:39:35 (BASRTL.SRCIBASVAL.MAR;1 (15)
0388 81§ .SBTTL RGET - get next cha-acter
038 81
0388 814 ;¢ .
0388 815 :; Subroutine RGET
03BB 816 ; input: o .
0388 817 ; RO = number of characters remaining in string
0388 818 . R1 = address of current character
0388 819 : output: _
0388 820 . RO is decremented by 1. [t RO is now non-positive,
03e8 821 ; RGET returns immediately, indicating that the end
038 822 . of the string has been reached.
0388 823 If there is string remalnina R1 now points to the
038B 824 ; new current character, and RS has that character.
0388 825 .
0388 826 .-
0388 827
0388 B28 RGET:
50 D7 0388 829 DECL RO ; decrement length counter
11 15 038D 630 BLEQ 20% . 1t string empty, return
51 D6 (Q3BF 83 INCL R1 ; Rl points to new character
53 61 9A 03C1 832 MOVZBL (R1), R3 . R3 gets character
09 53 D1 03C4 833 (MPL R3, #9 : Is 1t a tab?
Fe 13 03C7 834 BEQL RGET . Yes
20 53 D1 03C9 835 10%: CMPL R3, #*A/ / ; is character a blank?
02 12 03cc 836 BNEQ 20§ ; return if not
EB 11 O03CE 837 BRB RGET . yes
05 0300 838 20s: RSB ; return

— D
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2=-004 MULIO_R9 = multiply FAC by 10 and add 6-S 1984 9:355 [BASRTL.SRCIBASVAL.MAR;! (16)
8%8} gz? LSBTTL MULIO_R9 = multiply FAC by 10 and add digit in R3
03D 865 .
0301 843 ; Subroutine MUL10_R9
03D 844 ; input:
03D 845 ; R4=R7 = FAC
0301  B46 ; R9 - c0unt of decimal digits currently held in FA(
03p1 847 ; g
0301 848 ; R4 7 = FAC*10 + digit in R3
0301 849 ; R9 - updated count
0301 850 ;-
031 851
0301 85% MUL10_R9:
SC 59 09 ¢f3 0301 85 AOBLEQ #9, R9, M1 : It 9 or fewer digits, use M1,
12 59 01 0305 854 (MPL  R9, M8 : If 18 or fewer digits,
40 15 0308 855 BLEQ M2 ;. use M2,
03DA 856 ;¢
8%8: ggg . Process entire octaword (four longwords), since there are > 18 digits.
50 OD O3DA 859 Mé&: PUSHL RO ; Free up a scratch register.
50 55 0 1F  EF 03DC 860 EXTZV #3531, M1, RS, RO ; Save bit that will be Llost.
56 S6 01 79 03E1 861 ASHQ #1, R6, RS ; Multiply high part by 2.
5¢ S0 0 OQ3ES 862 ADDL RO R6 ; Replace bit lost in shift.
¢ S5¢ O 79 038 863 ASHQ R4, R& : Hult\gly low part by 2.
50 55 02 1€ EF O3EC 864 EXTZV 336 #2, RS, RO : Save bits that will be (ost.
TE  S6 02 79 O03F1 865 ASHQ #2,°R6, =(SP) : Hult1ply high part by &.
6 S0 CO O3F5 866 ADDL RO, (SP) : Ylace bits lost in sh1ft
7€ S« 02 79 O03F8 867 ASHQ #2, RG, -(SP) ; Multiply low gart by &
54 8¢ €0 O03FC 868 ADDL (SP)+, R4 : Add 8+FAC to Z*FAC.
55 8E D8 O3FF 869 ADW( (SP)+, RS T .
56 8€ D8 0402 870 ADW( (SP)+, Rb D eee
57 8E D8 0405 871 ADW( (SP)+ .
54 S3 (0 0408 872 ADDL  R3 RZ : Add digit in P3,
09 1E 0408 873 BCC 20§ : It no carry, quit now.
55 00 D8 040D 874 ADW( #0, RS P oeee
56 00 D8 0410 875 ADW( ¥0, Ré P oeee
57 00 D8 0413 B76 ADW( #0, R7 :
SO 8t 00 Q416 877 20%: MOvL (SP)+, RO : Restore scratch register.
05 0419 878 RSB : Return to caller.
041A B79 ;+
82}: gg? ; Process two low-order longwords only, since there are <= 18 digits.
54 54 0 79 041A 882 M2: ASHQ #1, R4, R4 : Multiply R&: RS b
56 54 02 79 041E 883 ASHQ #2, R4, R6 : Multip lx R4 :RS bK .
54 56 €0 0422 884 ADDL R6, R4 : Add B+FA(C to 2+F (Low)
55 57 DB 0425 885 ADWC R7. RS : Add B+FAC to 2+FAC (h gh)
5¢ 53 (0 0428 8B ADDL R3, R& . Add digit in R3,
55 00 D8 0428 887 ADM( #0, RS P
56 7C 042t 888 (LRQ Ré . Restore R6:R7.
05 0430 889 RSB : Return to caller.
0431 890 ;¢ ) . .
82%} ggI ; Process low-order longword only, since there are 9 or fewer digits.
54 6444 DE 043 89% M MOVAL (RGI[R&L), R4 : Multiply R& by 3.
5¢ 6344 3E 0435 894 MOVAW  (R3)[R4), R4 ; Multiply R4 by 2 and add R3.
02 12 0439 895 BNEQ 10% ; [t nonzero, quit now,
59 D& 0438 896 CLRL R9 . Reset d\glt count, since digit

—
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BASSVAL ; (onvert text to numeric 16-SEP-1984 00:21:37 VAX/VMS Macro v04-00 Page 25
2-004 éASSVAL,L ; convert text (integer) to L 6-SEP-1984 10:39:35 ([BASRTL.SRCIBASVAL.MAR;1 (17)
SBTTL  BASSVAL_L . convert text (integer) to longword

+e

FUNCTIONAL DESCRIPTION:

BASSVAL_L converts an ASCII string containing a text
representation of a decimal number to internal binary form.

The text representation converted is:
<0 or more blanks>
(.l’ll' ll-li or nothin.g)-
<0 or more ASCI] digits from ''0'' through ''9'">
<end of string>

"B B s Vs Vs VsV 0s0e s,

Notes:
1. Blanks and tabs are ignored.

CALLING SEQUENCE:
status.wlc.v = BASSVAL_L (in_str.rt.dx )
INPUT PARAMETERS:

(elelelelelelelelcle]olals]alalliclaleloalelalalelalelelalolalaleleale olelels

PP 2R ol o R AR P ol ol el o Y A AR N R R P R P R o A AR P A AP P AT AT o F AP Y X o)

A Ll L A A Al U A AN Ul L A U U L L G L A A A A L L L L d U ) U L AN AN N U i

MMMMMMMMMMMMMMAMMmMMMmAM MMM MMMMMMMM MMM MMM MMM
S %2 0498050, 00008 .

O 0 O O O 0 0 O OO O OO0 O 0 O O OO0 OO O OO OO O OO0 OOV OVOOVOVOVOOVOVOOOV VOOV VOV OOOVOOVOO

A VAIALAAGA S B 85 8 85 8 8 8 8 85 N\ N AN A N AR NN N PO NONONININ) 2 b e a3 e 2 23 2 2 2 O O O OO OO0OO00O
SN NN = OO0 NN SN = O O T N WA S W) = O O 00 O NS i) = O O G0 O WA B L) = O O 00 OV B i —

00000004 in_str = & : Input string by descriptor
: IMPLICIT INPUTS:
: NONE
: OUTPUT PARAMETERS:
: IMPLICIT OUTPUTS:
: value in RO
: COMPLETION CODES:
04 3E :
043E : SS$_NORMAL = Successful completion ) )
06 3¢ : BASSK_ILLNUM - There was an invalid character in the input
043¢ ; Stflh?. the value overflowed the ran?e al lowed,
043E : or value_size was invalid. The result '‘value' is
043E ; set to 2ero, unless value_size is invalid, in which
82%% ; case ‘'value” is unpredictable.
043¢ ; SIDE EFFECTS:
043E ;
04 3€ . NONE
04 3E :
043E i
043€
OFF 8225 JENTRY BASSVAL_L, REGMASK
50 04 BC 7D 0440 Mova ain_str(AP), RO : RO = width ot the input string
04644 : R1 = address of the input string
54 7C 0444 CLRQ R& . R4/RS = ACC = 0

—a
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2~004 éASSVAL ; convert text (integer) to | 6-SEP-1984 10:29:35 (BASRTL.SRCIBASVAL.MAR;1 an
56 D& 0446 958 CLRL R6 ; clear flags
0448 959
06448 960 ;¢
0448 961 ;-
0448 96§
61 50 20 38 0448 963 S%: SKP( #°A/ /, RO, (R1) : skip blanks
044( 964 , RO = #CHAR _REMAINING
064C 965 : R1 = POINTER_TO_INPUT
044C 966 : Z bit is set it RO =0
50 13 0Q44C 967 BEQL DONE _L : branch to DONE if no non=blank
09 61 91 (Q44E 968 (mPB (R1), #*x09 : is it a tab?
06 12 0451 969 BNEQ 7% . 1t not, continue
51 06 0453 970 INCL R1 : Bump pointer
50 D7 0455 9N DECL RO : Decrement counter
EF 11 0457 972 BRB 5% : Look for more. ]
2D 61 91 0459 973 78: (»PB8 (R1), #*A/=/ : is the current char a ''="" sign?
06 12 045C 974 BNEQ 10% ; no, branch to 10%
05 56 1fF E3 0Q4SE 975 BBCS #V_NEGATIVE, R6, DECIMAL_L ] _
822% g;g . set negative flag and continue
2B 61 91 0462 978 108: (MPB (R1), #*A/+/ ; is current char a '+'' sign? o
06 12 0465 979 BNEQ DIGIT_LOOP_L ; no, branch to check if it is a digit
0467 980
0467 981 ;¢
0467 982 ; skip over ‘="' or ''¢' sign
0467 983 ;-
0467 984
0467 985 DECIMAL_L:
50 D7 0467 986 “DECL RO ; RO = #CHAR _REMAINING
51 D6 0469 987 INCL R1 : R = POINTER TO_INPUT
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BASSVAL ; Convert text to numeric 16-SEP-1936 00:21:37 VAX/VMS Macro v04-00 Page 27
2-004 éASSVAL_L . convert text (integer) to L 6-SEP-1984 10:39:35 (BASRTL.SRCIBASVAL .MAR;1 (18)
046B 989 ;-
0668 990 ; Loop to collect di?its. treat blanks as zeroes, until the string is exhausted
0646B 991 ; then branch to DON
0468 99§ .-
0468 99
0646B 994 DiolT_LOOP L:
50 D7 0468 995 DECL RO ; RO = #CHAR _REMAINING
2F 19 046D 996 BLSS DONE _L ; branch to BONE if the string is exhausted
046F 997
046F 998 ;+
066F 999 : Get next character, ignoring blanks & tabs.
046F 1000 ;-
046F 1001
53 B1 9A Q46F 100§ MOVIBL (R1)+, R3 ; get current char and adjust POINTER_TO_INP
20 53 91 0472 100 CMPB RS, #%A/ / ; compare char with blank
F& 13 0475 1006 BEQL DIGIT _LOOP_L : ¥es ignore it
09 53 91 0477 1005 CMPB  R3, #*X09 : Tab?
EF 13 047A 1006 BEQL DIGIT_LOOP_L ; Yes, ignore it
00 11 Q47¢ 1007 BRB CHECK_DIGIT_L : Continue
047 1008
047 1009 ;+ ,
Q67E 1010 ; Check it current char is a legal digit, accumulate it in ACC if yes and
047€ 1011 ; then branch to DIGIT_LOOP if no overflow. Otherwise fall into ERROR.
0476 1012 ;-
0476 1013
0476 1014 CHECK_DIGIT L:
53 30 €2 0478 1015 sus( #°A/0/, R3 : R3 = ASCIlI(current_char) = ASCII(''0")
0E 19 0481 1016 BLSS ERROR L ; Error it less than ''0"’
09 53 91 0483 1017 (wPB R3, #9 ; Is it greater than ''9'"?
09 14 0406 1018 BGTR ERROR L . 1t so, error
5« 53 5S4 OA 7A 0488 1019 EMUL  #10, R4, R3, Ré : 410 = radix _ .
048D 1020 ; R6 = LP(ACC), only LP(ACC) will be used in
0480 1021 ; since RS (=HP(ACC)) must be zero
0480 1022 : R3 = current digit ) o
048D 1023 : R4/RS = ACC = ALC » radix ¢ current_digit
55 D5 048D 1024 TSTL RS . compare RS with 0, since a non-zero value
048F 1025 ; in HP(ACC) meand overflow
DA 13 04BF 1026 BEQL DIGIT_LOOP_L . it no overflow branch back to get more
0491 1027 ; character. Otherwise fall into ERROR

— D
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2-006 éASSVAL ; convert text (integer) to L 6-SEP-1984 10:39:35 [BASRTL . SRC JBASVAL . MAR; 1 (19
06491 1029 ;¢
06491 1030 ; ERROR return
0491 1031 ;
049N 103§
0491 1033 ERROR_L:
7€ 00" 8F 9A 0491 1034 MOV™L  #BASSK _ILLNUM, =(SP)
N0000000°'GF Q1 ¢fB 0495 1035 C » #1, G*BASSSSTOP ‘ _

1A 11 049C 1036 BRB exit_L ; exit with zero and error
049 1037
049E 1038 .+
C49E 1039 . DONE
049E 1040 ;-
049 1041
049E 104§ DONE _L: _

12 56 1F  E1 049E 104 BB( #V_NEGATIVE 108 ; branch_ it ”-" wasn't seen
80000000 8F 54 D1 04A2 1044 CMPL R4 c*xaooooboo Pis it 2ee31

0D 13 04A9 1045 BEQL EXlT . yes, already correct'

5¢ 05 04AB 1046 TSTL ; test for overflow

EZ2 19 0Q4AD 1047 BLSS ERROR L : it already negative, overtlow

5¢ 54 (E OQ4AF 1048 MNEGL R4, RE ; answer is -R&

04 11 04B2 1049 BRB Ex{T .L ; Store result

5S¢ DS 04B4& 1050 108: TSTL R& ; Overflow?

D9 19 04B6 1051 BLSS ERROR_L ; It negative, yes
0488 1052 EXIT_L:

50 54 00 04B8 1053 MOVL R4, RO : Move longword result into RO
04 0488 1054 RET

04BC 1055

—arm




BASSVAL : (onvert text to numeric 16-SEP-1984 00: 91:37 YAX/VMS Macro V04-00 Page 59
2=004 éASSVAL-P - convert text to packed decim 6-SEP=-1384 10:39:35 [BASRTL.SRCIBASVAL.MAR;1 (20)

04BC 1057 .SBTTL BASSVAL_P = convert text to packed decimal

04BC 1058

04BC 1059 ;¢

048C 1060 ; FUNCTIONAL DESCRIPTION:

04BC 1061 ;

04B( 106§ : This routine computes the packed decimal numeric value of an 1ngut string

048C 1063 ; by calling an RTL conversion routine and returns the value in t

04BC 1064 ; destination descriptor, If the 1ngut string doesn't contain a

04BC 1065 ; legitimate packed decimal number the routine will signal a

048C 1066 ; noncontinuable error.

04BC 1067 ;

04BC 1068 ; FORMAL PARAMETERS:

04BC 1069 ;

04BC 1070 ; STRING.rt.dx pointer to input string descriptor

828% }8;1 : VALUE _DSC.wp.dsd pointer to output packed decimal descriptor

04B( 107% : IMPLICIT INPUTS:

04BC 1074 ;

04BC 1075 ; NONE

04BC 1076 :

04BC 1077 ; IMPLICIT OUTPUTS:

048C 1078 ;

04BC 1079 ; NONE

048C 1080 ;

04BC 1081 ; ROUTINE VALUE:

04BC 1082 ;

048C 1083 ; NONE

04BC 1084 :

04BC 1085 ; SIDE EFFECTS:

04BC 1086 ;

04BC 1087 ; This routine calls the conversion routine and therefore may signal any

048C 1088 . of its errors or have any of its side effects. In particular the

048C 1089 . conversion routine calls STRS routines and so may allocate or deallocate

04BC 1090 ; dynamic string sgace and write lock strings for a short time. |t

048C 1091 ; may also s1gnal ASSK_ILLNUM if a non-numeric string is input.

04BC 1092 :

048C 1093 ;--

04BC 1064

04BC 1095 ;++

04BC 1096 : The following is the Bliss code that this routine was

04BC 1097 ; generated from,

04BC 1098 ;

04BC 1099 ; FMP = .FP;

048C 1100 . PO )

04BC 1101 ; BEGIN ' search back for Basic fram

04BC 1102 : FMP = .FMP (BSFSA_SAVED_FPJ;

048C 1103 ; END

04BC 1104 ; UNTIL (.FMP [BSFSA _HANDLER) EQLA BASSHANDLER OR

04BC 1105 ; .FmP EaC 0);

048C 1106 ;

048C 1107 ; IF BASSCVY_T P (STRING [0, O, 0, 0], ' string to be converted

04BC 1108 ; VALUE _bSC €0, 0, 0, 0], ' place to put value

04BC 1109 ; ignoré_blanks + 1gnore tabs

048C 1110 ; +7CIF “.FMP NEQ O AND T.FMP [BSFSW_FCD_FLAGS] AND BSFSM_FCD_RND)

048C 1111 ; THEN O

04B( }{}g : ELSE dont_round)) ' tlags

04B( NEQU SSS_NORMAL

——a T}
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2-004 éA SVAL_P - convert text to packed decim 6-SEP-1084 10:99-%5 (BASRTL.S J ASVAL .MAR; 1 9 20)
oiBe 1118 TEN aasssstop (ass
: A 0P (BASSK_ILLNUM); ! input non-numeric, errnr
04BC 1116 ; - g
04BC 1117 ;
s o ot oas
. H End of BASSVAL_P
04BC 1120 ; B
04B8C 1121 ,--
048¢C 112%
OFFC Q4BC 112 LENTRY BASSVAL_P, REGMASK
Q4BE 1124
04BE 11%5 X .
823% }}29 : begin by searching back for a BAS!C frame.
52 0C AD DO O04BE 1128 1s: MOVl BSFSA_SAVED _FP(FP), RZ ; get saved frame pointer
53 00000000°'EF 9 04C2 1129 MOVAB BASSHINDLER R3 : s P
53 62 D1 04C9 1130 CMPL (R2;, R ; do we have a BASIC frame?

06 13 C4CC 1I: BEQL 2% . yes.

52 D5 Q4CE 1132 TSTL k2 : no, have we ~un out of frames?

EC 12 04DO0 1133 BNEQ 1% ; no, keep looking.
04D2 1134
04D2 1135 ot
0402 1136 : we arrive here when we either:
04D2 1137 ; - found 3 BASIC frame, or
04D2 1138 ; - we ran out of frames.
04D2 1139 ;-

DS 04D2 1140 28: TSTL R2 : did we indeed run out of frames?

09 13 04046 1141 BEQL b1 ;> yes.

06 E6 A2 09 E1 0Q4D6 1142 BBC #BSFSM_FCD_RND, BSFSU_FCD_FLAGS(£2) 3%
04DB 1143 : no, was round bit-flag
04DB 1144 ; set in cailer s frame?
04DB 1145 ; it it wasn't, goto 3%
04DB 1146
0408 1147 ;0
0408 1148 ; arrive here if:
8238 }}gg : - we found a BASIC frame, and the caller set the "‘round'’ bit-flag.

S0 D& 0498 1151 CLRL RO ; clear the ''don't round' bit
040D 1152 . in the flags longword that we
040D 1153 ;. pass to the conversion routine

03 11 04DD 1154 BRB 4% :
04DF 1155
04DF 1156 :*
04DF 1157 : arrive here if we either:
04DF 1158 ; - ran out of frames, or _

82%: }}gg : - we found a BASIC frame, but the caller didn't set the ''round’’ flag.
50 08 DO 04DF 1161 §8: MOVL #dont_round, RO ; set the ''don't round'’ bit

Q4E2 1162 ; in the flags longuord that

04E2 1163 . we pass to the conversion

06E2 1164 : routine

04E2 1165

04E2 1166 ;¢ . )

82%% }}gg : call the routine BASSC(VT_T_P, which actually does the work.

Q4E2 1169 . note: the '"17'° in the PUSHAB instruction that follows this is arrived at

04E2 1170 ; by adding the symbolic values for '‘ignore blanks'' (1) and '‘ignore tabs'' (16).

— D
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2-004 éAS&VAL_P = convert text to packed decim 6=SEP-1984 10:39:35 [BASRTL.SRCIBASVAL.MAR;1 (20)
OGE% 1171 ;-
11 A0 9F Q4 117; ls: PUSHAB 17(R0) : take whatever bits we have in
04E5 117 ; the flags longword, add the
04E5> 1174 ; ''ignore blanks'' and ‘'ignore tabs'’
Q04E5 1175 . bits to it, and put it
04ES 1176 . on the stack
7 06 AC 7D Q&4ES 1177 MOvQa string(AP), -(SP) . put passed string descriptor
04E9 1178 . on the stack )
00000000'GF 03 FB 0Q4E9 1179 CALLS  #3, G*BASSCVT_T_P ; call conversion routine
01 50 D1 OQ4FQ 1180 (MPL RO, M . success?
0B 13 0Q4Fr3 111 BEQL 5% . yes, return
7€ O00'BF 9A Q4F5 1182 MOVZIBL W#BASSK_ILLNUM, =(SP) . no, set up to signal error
00000000 GF 01 FB 04F9 1183 CALLS  #1, G*BASSSSTOP . signal it
0500 1184
0500 1185 ;+
0500 1186 . all done, return
0500 1187 .-
04 0500 1188 5% RET
0501 1189
0501 1190
0501 119N END

- D
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X/VMS Macro v04-00 Page

BASSVAL ; Convert text to numeric 16-SE A
6-SE BASRTL.SRCIBASVAL.MAR;

Psect synopsis

v
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PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ( 0.) NOPIC USR (ON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
_BASSCODE 00000507 ( 1281.) OV ¢ 1.) PIC USR (ON REL LCL SHR EXE RD NOWRT NOVELZ LONG
boccacacnsnsrsrssssssssasvans +
! Performance indicators !
L P T Y Y Y XYYy ¥ ¢
Phase Page faults (PU Time Elapsed Time
Initialization 18 00:00:00.09 00:00:00.63
(ommand processing 129 00:00:00.42 00:00:01.91
Pass 1 1M 00:00:02.76 00:00:06.12
Symbol table sort 0 00:00:00.11 00:00:00.11
Pass ¢ 203 00:00:02.23 00:00:05.00
Symbol table output 12 00:00:00.09 00:00:00.29
Psect synopsis output 3 00:00:00.02 00:00:00.05
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 498 00:00:05.72 00:00:14.11

The working set Limit was 1050 pages. ) )

20176 bytes (40 pages) of virtual memory were used to buffer the intermediate ¢o
There were 10 pages of symbol table space allocated to hold 107 non-local and 48
1191 source lines were read in Pass 1, producing 28 object records in Pass 2.

0 pages of virtual memory were used to define 0 macros.

de.
local symbols.

¢cccccccccrcccaccccccccccea +
! Macro Library statistics !
¢cccccccccccccccccccccccaaa +

Macro library name Macros defined

$2558DUA2B: [(SYSLIBISTARLET.MLB; 2 0

0 GETS were required to define 0 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(3LOBAL, TRACEBACK) /LIS=LIS$:BASVAL/0BJ=0BJS:BASVAL MSR(CS$:BASVAL/UPDATE=(ENHS:BASVAL)
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