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FACILITY: Language-independent Support Library

ABSTRACT:
A routine to convert an F or D-floating value to a string of
ASCI1 digits and an exponent. It is meant to be used as
a base for floating point output conversion routines.

ENVIRONMENT: User Mode, AST Reentrant
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.SBTTL Edit History

=001 - Original. Numeric conversion algorithm by Tryggve Fossum.

SBL 24 May-1979
i ~ Make routine an _RB so as to conform with OTSSSCVTRT. SBL 3-Jul=-1979

Add extra longword to sta;k frame to prevent clobbering of
saved info. 3SBL 8-Jul-t
Don't use R9 or R10 at all. SBL 11=Jul-=1979
On right=rounding to zero, don't change the s1 n. SBL 16-Jul-1979
Fix typo in stack frame setup. SBL 2 Julg
Hod1f¥ rounding algorithm so that if RT_RN uould cause
round n? to the right of the number of s1gn1f1cant 61?1ts.
the Latter is used instead. This is at the request o
BASIC - the situation can not occur in FORTRAN SBL 27-Jul=1979
Clear 96 bits ahead of fraction instead of 63. SBL 30-July-1979
- Speed improvements. (lear 64 bits ahead of fraction. Use
register in inner convert loop. SBL 21~Jan-1980
Compute number of fraction Longwords correctly at INIT_FRACT,
to assure accurate low-order d1?1ts. JAW 21-Jul-1981 ~
Make sure all bits between significand and binary point are
cleared when value is an integer, to assure accurate low-order
digits. JAW 26-Jul-1981
- If we f\nd a reserved operand, return zero if it doesn't get
replaced by a non-reserved value. SBL 29-0Oct-81
Add entrz for F_floating. SBL 29-Oct- 1982
Remove CVTFD instruction from OTSSSCVT_F_T R8. SBL 27-Apr-1983
Fix bug introduced by 1-014. SBL 17-May-1983
Removed the CVTILP, (VIPS, and SKPC 1nstruct\ons to improve the
performance of this routine. Instead, EDIV instructions were
used. [ also fixed a couple of comments. JCW 31-0CT-1983
1=017 = Move tables after PSECT definition. LEB 22-Mar-1984
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Temp for packed representation
Flags for outer and inner routines
S1gn1f1cant digits
gq ress of temp string
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Decimal exponent
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Right round point
Common frame size

Highest integer part
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0008 159 .SBTTL OTSSSCVT_D_T <~ Convert D floating to text
000 160 ;¢
0000 161 ; FUNCTIONAL DESCRIPTION:
0000 16§ :
0000 165 ; This routine converts a Q-floating point value to a string
0000 164 ; ot ASCIIl digits. It is intended to form the base of a
8838 }gg : Language's floating point output conversion routine.
0000 167 . OTSSSCVT_F_T_R8 converts F_floating.
0000 168 ;
00D0 169 . CALLING SEQUENCE:
0000 170 ;
0000 171 . MOVAB  common_frame, R1 ; See common_frame definition above
0000 17; : MOVL string_length, STRING_LEN(R1)
00p0 173 ; MOVL strin?_gddrcss. STRING_ADDR(R1)
0000 174 . MOVL sig_digits, SIG DIGITSTRY)
0000 175 . MOVL user_flags, FLABS(RY)
0000 176 : MOVL  rt_rdund, RT_AND(R1)  ; Optional
0000 177 : MOVAB  value, RO
00D0 178 : JSB 01S$$CVT_D_T_R8 or OTS$SCVT_F_T_R8
0000 179 ; . outputs are:
0000 180 ; : R1 = unchanged
oop0 181 ; : OFFSET(R1) = offset
00D0 182 . : DEC_EXP(R1) - decimal exponent
0000 183 ; : SIGN(R1) - sign
0000 184 ;
00DO 185 ; INPUT PARAMETERS:
00DQ 186 :
0000 187 ; VALUE : F or D-floating value to be converted
0000 188 ; SIG_DIGITS(RY) . Number of significant digits to
0000 189 ; : generate. It neither V_TRUNCATE
0000 190 ; . or V_ROUND_RIGHT is set, the
0000 191 ; : value will be rounded to this
0000 192 ; R manr digits.
0000 193 ; FLAGS(R1) ; Caller supplied flags:

00000018 0000 194 V_TRUNCATE = 24 ; Truncate, don't round.

00000019 00DO 195 V_ROUND_RIGHT = 25 . Round '‘rt_round'’ digits to
0000 196 ; right of decimal point.
0000 197 . RT_RND(R1)} ; Number of places to the right
0000 198 ; ; of the decimal point to round
0000 199 . . after. Ignored if V_ROUND_RIGHT
0000 200 ; ; is clear,” The rounding takes
0000 201 ; : place after the specified number
0000 20§ : ; of significant digits if that
0000 203 ; ; would be farther to the left.
0000 204 ;
0000 205 ; IMPLICIT INPUTS:
0000 206 ;
0000 207 ; NONE
0000 208 ;
0000 209 ; OUTPUT PARAMETERS:
0000 210 ; ) ) ) ,
0000 511 : out_string ; String with result, [t will
0000 12 ¢ ; Not have valid digits after the
0000 13 . ;. requested number of signiticant
0000 14 ; ; digits.
0000 15 : The length MUST be at least:
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0000 316 ; (9*INT((sig digits+17)/9))e2
00p0 17 offset . The offset Tnto out_string at
00D0 218 : which the first significant digit
0000 219 ; may be found. It is guarantee
0000 %0 : to be between 0 and 9.
0000 1. exponent . The signed decimal exponent ot
0000 2% ; the value, assuming a radix ﬁoint
0000 22 : immediate(y to the Left of the
0000 224 _ . most significant digit.
0000 2%5 : sign ; =1 it the value is negative
0000 226 : 0 if the value is zero
0000 2%7 : 1 if the value is positive
00D0 228 .
0000 2%9 : IMPLICIT OUTPUTS:
0000 230 ;
0000 231 : NONE
0000 23% ;
0000 233 ; SIDE EFFECTS:
0000 234 .
0000 235 ; Alters registers RO through RS8.
0C00 236 .
0000 237 ; SS$_ROPRAND - [t the value is a reserved operand
0000 238 ; SS$_ACCVIO . or other nasty errors if the length of
0000 239 : out_string is not enough (see formula abgve).
0000 240 ; This routine does not check the Llength, it
0000 241 ; is up to the caller to insure the correct
0000 242 ; length is present.
0000 243 ;
0000 244 ;--
00D0 245
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0008 7 .SBTTL OTSS$CVT_D_T_R8
00D Ag
8000 49 ;¢ .
000 50 ; JSB entry point
0000 51 .-
{\(\no 5§
0000  ¢53 OTSSSCVT F_T_RB::
57 51 0O OODg 54 MolL R1, R7 ; Use R7 as common frame pointer
51 04 00D 255 CLRL R1 : Clear high part of value
50 60 50 0005 56 MOVF (RO), RO . Fetch and test for zero
06 N 8882 g; BRB COMMON_FD : Join common code
00DA 259 OTSSSCVT D T_RB::
57 S 00 00DA  ¢60 MoVL R1, R? ; Use R7 as common frame pointer
50 60 70 000D 261 movo  (rO), RO : Fetch and test for zero
00€0 26§ ; and for reserved operand
Q0EQ 263 COMMON_fD:
OE 14 OQ0ED 264 BGTR VAL _POS : Value is positive
06 19 00E2 265 BLSS VAL _NEG ; Value is negative
70 10 O00E&4 265 BSBB ZERD : Value is 2ero
51 57 DO O00E6 267 MOvVL R7, R1 : Restore R1
05 O00E9 268 RSB : Return to caller
00EA 269
00EA 270 VAL_NEG:
E8 A7 01 CE OQO0EA 271 MNEGL  #1, SIGN(R?7) . Set negative sign
04 11 OQOEE 272 BRB EXTRACT . Continue
00FQ 273 VAL_POS:
E8 A7 01 DO OQO0FQ 274 MOVL #1, SIGN(R?7) ; Set positive sign
00F4 275
00F 4 c76 EXTRACT:
58 SE 00 OQO0F& 277 MOovL SP, R8 ; R8 points to local frame
SE  AB AE 9 (QOF7 278 MOVAB  LOCAL _FRAME(SP), SP : Set up local frame
54 E& AB  9E QOFB 279 MOVAB BIN_PY(R8), R4 . R4 points to binary point
5¢ SO0 08 07 EF OOFF 280 EXTZV  #7,7#8, RO, R2 . Extract exponent _
5D 13 0104 281 BEQL ZERO . Still reserved operand; give up
S0 SO0 10 9C 0106 282 ROTL #16, RO, RO : Make into proper fraction
510 5t 10 9C 010A 283 ROTL #16, R1, R1?
52 00000080 BF (2 O10E 284 suBL2 #128, Ré ; Remove bias
05 18 Q115 285 BGEQ 108 : If value is less than 1,
F8 A6 7C 0117 286 CLRQ -8(R&) . clear some fraction bits
011A 287 ; in case value is < 2vv=64,
02 11 011A 288 BRB 208 .
66 7C Q11C 289 108: CLRQ (R&) : It value is greater than 1,
011 290 : clear some integer bits
011 291 : _in case value is >= 2++88,
FS A6 20 52 00 FfFO O11E 29% 208: INSV #0, R2, #32, -11(R4) . Create fixed point binary
FO9 AL 20 S2 51 FO 01264 29 INSV R1, R2, #32, -7(R4) . value with enough surrounding
50 00800000 BF (8 012A 294 BISL2  #°x800000, RO L
FO AL 18 52 50 fO Q131 295 INSV RO, R2, #gk. -3(R4) . 2eroes as ''guard digits'’.
64 20 52 00 fFO 0137 296 INSV 20, RS. #32, (R4)
04 A6 20 52 00 FO O013¢c 297 INSV #0, R2, #32, +4(R4) _
BO AB 52 DO 0142 298 MOVL R2, BIN EXP(R8) ; Save binary exponent
D 15 0146 §99 BLEQ FRACT ORLY : 1t less than 1...
56 B4 AB 9 (148 00 MOVAB D;GlTS(Ra). Ré ; R6 points to scratch area
57 DD 014C g01 PUSHL R ; Save R7 so we can use as temp
55 52 ¢B BF 78 0145 0% ASHL #-5, R2, RS ; How many integer longwords?
AC A8 55 p0 015 30 MOVL RS, LONG_COUNT(R8)
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LE
MP
LS
RB

DO

ONE _LONG:
BRW

lERQ:
MOVL

Mov(CS

CLRQ
CLRL
RSB

FRACT_ONLY:

MNEGL

BRW

G 12

fFOR

R1
, SI1G_DI

#1, LONG_COUNT(RS)
MAT

RN R HE R T 3T

;1 longword

; 2 or 3 Longwords
; Four longwords

: Get string address

GITS(R?), (R1) ; Zero till string
: Clear offset and exponent
; lero has sign of zero

; Return to caller

: To note that there is no integer part
;s Go directly to formatter

Page (g)
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SBTTL Numeric conversion routines

;+
. This is the portion which converts the integer part of the value
; to 1-5 longwords of radix 10++9, This is done by repeated division

: by 10¢¢9,
fOUR_LONG: _ _
51 D& CLRL R1 ; High part of dividend
5%« FO AB DE MOVAL  INT_HI(R8), R4 . Use R4 as address pointer
50 64 0O MOVL (R4Y,RO . Low part of dividend
1% 1N 8RB INT_DIV
INT_LOOP:
54 E& ABLS DE MOVAL BIN_PT(RB)[RS], R4 . Get address pointer
046 A4 D5 TSTL 4 (R%) ; Are we missing some bits?
07 13 BEQL 108 : No if zero
55 D6 INCL RS ; Back up one Longword
AC AB D6 INCL LONG_COUNT(RSB) ; Bump longword counter
EF 11 BRB INT_CooP : And try again
50 64 70 }8¥:DIV MOVQ (R4Y, RO . Get first quadword of dividend
51 64 50 3B9ACAQO 8 78 EDIV #401000000000,R0, (R&) ,R?Y .
04 AL D& CLRL 4(R&) : Since this is really a
. Quadword quotient, 2ero the
. higher longword.
57 MOVL RS, R7 . R7 is inner loop counter
53 51  10CD6500 308: SuBL3  #+0500000000,R1,R3 : Is this dividend too large ?
BLSS 40% : Skip adjustment if not
52 MOVL -(R4), R? ; Low part of dividend
S1 64 52  3B9ACA00 EDIV  #+D1000000000,R2, (R4) ,R1"
; Divide by 10++9
64 80000000 gégL z8§80000000.(R4) ; Set high bit
40%: MOVL -(R4), R Get low part of dividend

50 0 ;
S1 64 SO  3B9ACAQ0 EDIV  #+p1000000000.R0, (R4) ,R1

Divide and store result in (R4)

- OO =D 2O =Y NO TMON YO M YOO
= OO = ~NYNIWVOWDTO wvOwWwm DO—=0m OMOoOVWO

VIO SO i 0NO0 O~y —0Ow
VMPROONP SOOI OO0 WISy T oM

D2 60%: SOBGTR R7, 30% . Loop back
86 MOVL R1, (R6)+ ; Store result on stack
A9 INT NE)"SOBGTR RS, INT_LOOP : loop back if not done
52 AC MOVL  LONG_COUNT(R8), R2 o
50 €4 MOovaQ BIN PT(R8) ,R0O ; Low part of next dividend
86 046 A6 50  3B9ACA00 EDIV  #*DT000000000,R0,4(R6) , (R6) + ‘
BEQL 10$ ; Branch if high Longword is 0
INCL R2 . Convert one more longword
B4 A8 10%: TSTL DIGITS(R8)L[R2] . Find first non-zero longword
BNEQ 208 ;: Found. Go format thenm.
DECL R2 ; Not found. Try next one.
BRB 108
AC AB 208: MOVL R2, LONG_COUNT(R8) ; Save longword count
57 MOVL (SP)+, R7 . Restore R7 from where saved
BRB FORMAT

¢

: This routine initializes the pointer for ?etting fraction digits.
: The number of fraction longwords is calculated and is stored in

: LONG_COUNT(R8) for future calls.

elelelelelalelalelelelelelalelelelealelalelelelclelelelolelelelelolelelelcloleleolelelelelelolelole’alela’lslelolols)
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0207 81 ;-
0407 85 INIT_FRACT:
50 80 A8 00000057 8f C; 0007 8 SUBL% #<56+32-1>, BIN EXP(R8), RO
AC AB S0° 20 ¢ 8 }2 gg DIVLY  #32, RO, LONG_COUNT(RB)
0215 86 .+
0215 87 ; This routine gets the next nine fraction digits. It is smart
0215 88 . enough not to do EMULS on zero values,
0215 389 ;-
0515 390 GET_FRACT: o
51 D& 0215 391 CLRL R1 : Result is initially zero
5¢ AC AB DO 0%17 39§ MOVL &0NG_COUN?(R8). R2 ; Get number of fraction longwords
1A 18 0218 39 BGEQ (1} ; 1f not negative, return
53 E6 ABA% DE 021D 394 S§$: MOVAL BIN PT(RB)[RZ2]), R3 : Get address of [(owest longword
50 6 DO 0222 395 108: MOVL (R3Y, RO ; Get the longword
1115 0225 396 BLEQ 4«0% : Beware of overflow on EMUL
SO S1 SO 3B9ACACO 8F 7A 0227 397 EMUL  #°D1000000000, RO, R1, RD
B3 50 00 0230 398 MOVL RO, (R3)+ ; Store result
5¢ D6 0233 399 INCL R2 . 1 less longword
EB 19 0235 400 BLSS 108 : Loop back 1f more
05 0237 401 30%: RSB .
18 13 0238 402 40%: BEQL 60% : Don't multiply a zero
50 S1 S0 3B9ACAO0 8F 7A 023A 403 EMUL_ #*D1000000000, RO, R1, RD
51 3B9ACAQ0 8F CO0 0243 404 ADDLZ  #*D1000000000, R1 : To prevent overflow
83 S50 DO 024A 405 MOVL RO, (R3)+ : Store result
52 L[4 T24D A0l NCL R2 : 1 less longword
D1 19 024F 407 BLSS 108 . Loop back 1f more
05 0251 408 RSB
83 SN DO 0252 409 60%: MOovL R1, (R3)+ . Store current product
51 D& 0255 410 CLRL R1
32 D6 0257 &N INCL R2 : 1 less longword
€7 19 Q259 412 BLSS 108 ; Loop back 1f more
05 0258 413 RSB

o~ —
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8 gg 2}5 . .SBYTL Character formatting routines
0¢5¢C 419 . After all the integer portion of the value has been converted to
025C 418 . Longwords and stored, the integer part is then converted to
8 gE :18 . characters and the fraction gart, if any, is converted.
05C 4¢1 FORMAT:
55 EC A7 DO 025C ¢ i MOVL STRING_ADDR(R?), RS ; Get string address
85 30 9 0 69 A MOVB #°A/0/, (RS5)+ ; Set first character to '0’
56 FOA? O €1 026 624 ADDL3  #1, SI6 DIGITS(R7), R6 : Generate at Least one extra digit
50 AC AB DO 0268 425 MOVL LONG_COONT(R8), R ; How many integer longwcrds?
03 18 Osbc 6 9 BGEQ 18
00F7 31 Q268 & BRW NO_INT : If none, skip this part
55 09 CO 0271 428 1%: ADDL2  #9, RS . RS will store least signif digit
0274 6§9 ; (lsd) in the high order byte.
53 55 DO 0274 430 MOVL RS, R2 . save the old address
F7 AS FDBS CF 7D 0277 &3 Mova ASCII_ZEROES, =-9(RS5) . Initialize the string to contain 30°s
0270 435 : the 9th byte will be filled below
51 B4 A860 DO 0270 43 MOVL DIGITS(R8)[RO], R1 ; R1/R2 must be a quadword for
$¢ D& (282 634 CLRL R?2 : the EDIV
5« 51 51 00000064 BF 7B 0284 435 EDIV #100, R1, R1, R4 . extract two lsd
31 13 028D 436 BEQL 60$
75 FD?4 CF&4 BO (028F 437 MOVW TABLECR4], =(RS) . Load correct char rep of the 2 digits
5 51 51 00000064 BF 78 (0295 438 EDIV #100, R1, R1, R4 ; extract two lsd
20 13 029 439 BEQL 608
75  FD63 (F44 BO 02A0 440 MOVW TABLELR4], -(RS) ;: load correct char rep of the 2 digits
5 S1 51 00000064 BF 78 Q2A6 441 EDIV #100, R1, R1, Ré ; extract two lsd
OF 13 O02AF 442 BEQL 608
75 FDS52 CF44 BO 02B1 443 MOVW TABLELRL], =(RS) : Load correct char rep of the 2 digits
5« 51 51 00000064 8F 78 (02B7 444 EDIV #100, R1, R1, R4 . extract two lsd
75 FD4AY CF44  BO 0200 445 608: MOVW TABLECR4S, -(RS) : load correct char rep of the 2 digits
7% 51 30 81 8%%2 229 ADDB3  #*A/0/, Ri, =(RS) ; character rep needed for Last number
02CA 448 : Numbers are stored as characters as follows: low order byte is the most
02CA 449 ; significant digit (character), while the high order byte is the Least signif
02CA 450 ; digit (character). The storage took ?lace from the high oder digit to the
02CA 451 ; Llow order digit. Since we used an EDIV by 100, 0,1, or 2 zeroes may be
02CA 452 . located at_(RS5). RO is to contain the number of nonzero digits (not char 30)
02CA 453 ; oetween (R3) and (K5). If R1<>0 then R0=9. If R1=0, there is at Least one
02CA 454 ; zero at (R5) and Boss1bly another at (R5)-1, For example, 12 --> 323130
02CA 455 ; while 102 --> 3230313030.
02CA 456 ;
50 53 55 (3 02CA 457 SUBLY RS, R3, RO
51 DS OgCE 458 TSTL R1
OA 12 0200 459 BNEQ 8% .
50 D7 0202 460 DECL RO : At least on lead1ng 30.
30 01 AS 91 0206 &M CMPB 1(RS), #*A/0/ : there still could be 1 more 0
02 12 0208 46% BNEQ 98% ; 102 =-=> 3230313030 by the above
020A 46 : we've already seen rightmost 30
50 D7 (Q20A 464 DECL RO : if there is another, subt 1.
02DC 465 : There can be no more consect 0's
E0 A7 OA 50 (3 020C 466 98s: SUBL% RO, #10, OFFSET(R7)
51 AC A8 09 (5 0281 467 MULL #9, LONG _COUNT(RB), R1 ; Calculate exponent
E4 A7 51 sg €l Q266 468 ADOL3 RO, R1, DEC_EXP(R7) : Store erponent
5§ S DO OQ2EB 469 MOVL R3, RS . Move string pointer uf by 9
56 50 (2 0Q2EE 470 SUBLZ RO, Ré ; Decrease # of digits left to produce
02F1 471 OUT_LOOP:
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72 15 02FY &7 BLEQ OUT_ROUND ; Done if no mo-e sig. digits
AC AB D7 QQFY 47 DECL LONG_COUNT (R8) . Decrement longword coun
50 AC A8 DO 0Q¢2F6 474 MOVL LONG_COUNT(R8), RO
03 18 Q2FA 475 BGEQ 1%
00F8 31 QQ2FC 476 BRW OUT_FRACT : Do fraction part if time
55 09 (O QZFF 477 18: ADDL2  #9,7R5 . RS will store least signif digit
0 OS 4«78 : (lsd) in the high order byte.
3 _ 55 D00 030 479 MOVL RS, R3 ; save the old address
F7 AS  FCF7 CF 70 0305 480 MOvQ ASCII_ZEROES, =-9(RS5) ; Initialize the string to contain 30's
0308 481 ; the 9th byte will be filled below
51 B4 AB4O0 DO 0308 68% MOVL DIGITS(RB)LRO], R? :
oA 51 D1 031% 48 TMPL R1, #*X000000A ; 1t R1 < 10 you may skip the EDIV
46 19 0313 484 BLSS  70$ ;
5¢ D& C315 485 CLRL R ; R1/R2 must be a quadword for the EDIV
5¢ 51 S1 00000064 BF 78 0317 486 EDLV #100, R1, R1, R4 ; extract two (sd
31 13 0320 487 BEaQL 60$
7S  FCEY1 CF&& BO 0322 488 MOVW TABLE[R4]), =-(RS) ; load correct char rep of the 2 digits
5« 51 51 00000064 8F 78 0328 489 EDIV #100, R1, R1, R4 ; extract two lsd
20 13 0331 490 BEQL 60%
75 FCDO CF&6 80 0333 491 MOVW TABLECR4], =(RS) : Lload correct char rep of the 2 digits
5¢ 51 51 00000064 8F 78 0339 492 EDIV #100, R1, R1, R4 ; extract two lsd
OF 13 0342 493 BEQL 60$% o
75 FCBF (F&6 BO 0344 494 MOVW TABLECR4], -(RS) : load correct char rep of the 2 digits
5¢ S 51 00000064 8F 7B (Q34A 495 EDIV #100, R1, R1, R4 ; extract two Lsd
75_ FCBO CF&4 BD 0353 496 60%:  MOVW_ TABLECR4S, =(RS) : load correct char rep of the 2 digits
75 51 30 81 0359 497 70s: ADDB3  #*A/0/, Rf, -(RS) . character rep needed for last number
55 53 D0 0350 498 MOVL R3, RS : Move strln? pointer up by 9
56 09 (2 0360 499 SUBL2 #9, Ré ; Adjust # of sig. digits
8C 11 0363 500 BRB ouT_LooP
0365 SO
0365 502 OUT_ROUND:
0365 503 ., 8RB ROUND
0157 31 0365 504 BRW ROUND
0368 505
0368 506 ;+ . ) )
0368 507 ; This code is executed if the value is less than 1,
0368 508 ;-
0368 509 NO_INT: L '
FE9C 30 0368 510 BSBwW INIT_FRACT ; Initialize the pointers
0368 511 ; and get first 9 digits.
EG¢ A7 D& 0368 512 CLRL DEC_EXP(R?7) ; Calculate exponent
E6 A7 09 €2 0Q36E 513 10s: SUBL2  #9, DEC_EXP(R?) : Its 9 smaller now
51 DS 0372 514 TSTL R1 ; Are digits 2zero?
05 12 0374 515 BNEQ 208 ]
FE9C 30 0376 516 BSBW GET_FRACT ; Get next 9 digits
F3 11 0379 517 BRB 108 : And try again o
55 09 (0 0378 518 20%: ADDL2 #9, RS : RS will store Least signif digit
0376 519 ; (lsd) in the high order byte.
53_ 55 D0 037e 520 MOVL RS, R3 ; save the old address ]
F?7 A5 FC7B CF 70 0381 521 Mova ASCLI_ZEROES, =9(R5) . Initialize the string to contain 30's
0387 522 : .the 9th byte will be filled below
OA 51 D1 0387 523 CMPL R1, #*X000000A . if R1 < 10 you may skip the EDIvV
4 19 038A 534 BLSS 708 :
52 D& 038C 525 CLRL R2 : R1/R2 must be a quadword for the EDIV
5¢ 51 51 00000064 8F 7? 038; 526 EDIV #100, R1, R1, R¢ . extract two lsd
51 13 039 527 BEQL 60% L
75 FCSA (F&4  BO 0399 5028 MOVW TABLELR4), -(RS) . Load correct char rep of the 2 digits
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5¢ 51
5% N
5% 5N
5¢ 51
5% 5N
5% 5
S5« S

51 00000064 8F

20
75  FC59 CF44
51 00000064 8;

75  FC4L8 (Fob
S1 00000064 8F
75 FC39 (F4é

75 51 30

50 53 55
51
0A
50
30 01 A5
02
50
EO A7 OA 50
E4 A7 50
55 53
56 50
62
FEQD
55 09
53
F7 AS  FBFC

55
CF
oA 5
44
52
51 00000064 g;

75 FBEB CF&4
51 00000064 gs

75 FBDA CF&44
51 00000064 8;

75 FBCY (Fé4
51 00000064 8F
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load correct char rep of the 2 digits

loag correct char rep of the 2 digits

load correct char rep of the 2 digits
; character rep needed for lLast number

zeroes may be
number of nonzero digits (not char 30)

EDIV #100, R1, R1, R4 . extract two lsd
BEQL 60%
MOVW TAS ECRLD, =(RS) ;
EDIV #100, R1, R1, R4 ; extract two Llsd
BEQL 60%
MOVW TABLELRSG], ~(RS) :
EOIV #100, R1, R1, R& . extract two lsd
60$:  MOVW_ TABLELR&S, -(RrS) :
708:  ADDB3  #4A/0/, Ri, ~(RS)
: Numbers are stored as characters as follows: low order byte is the most
. significant digit (character), while the high order byte is the least signif
. digit (character). The storaye took place from the high oder digit to the
. low order d1a1t. Since we used an EDIV by 100, 0,1, or 2
; located at _(R5). RO is to contain the
; between (R3) and (RS). [f R1<>0 then R0=9, If R1=0, there 15 at least one

zero at {RS) and
; while 102 =-=> 3230313030.

SUBL3 %, R3, RO
R1

TSTL
BNEG  98%
DECL RO
CMPE  1(RS), #*A/0/
BNEQ  98%
DECL RO
98$:  SUBL3 RO, #10, OFFSET(R7)
ADDL2 RO, DEC_EXP(R7)
MOVL  R3. RS

SUBL2 RO, Ré
BRB FRACT_LOOP

;+
: This code starts the fraction portion
OUT_FRACT:

BSBW INIT FRACT

ADOL2 #9, RS

MOVL RS, R3
MOVQ®  ASCII_ZEROES, =-9(RS)

CMPL R1, #4X000000A

BLSS 70§

CLRL  R2

EDIV  #100, R, R1. R
BEQL 0

60%
MOvW TABLECR4], =(RS)
EDIV #100, R1, R1, R4
BEQL 60%
MOVY TABLECR4], -(RS)
EDIV #100, R1, R1, R&
BEQL 60%
MOVW TABLECR4], -(R5)
EDIV #100, R1, R1, R4

ossibly another at (RS)-1.

For example, 12 -=> 323130

At least on leading 30.

there still could be 1 more 0

102 -=> 3230313030 by the above
we've already seen rightmost 30
it there is another, subt 1.
There can be no more consect 0's

We B Ve Vs e B,

Calculate exponent

Move string pointer up by 9
Adjust # ot sig. digits

Get 9 more

XL WAL W Y

it the integer portion exists.

Initialize and get 9 digits

RS will store lLeast signif digit
(lsd) in the high order byte.

save the old address )
Initialize the string to contain 30°'s
_the 9th byte will be filled below

it R1 < 10 you may skip the EDIV

R1/R2 must be a quadword for the EDIV
extract two lsd

Be e BoBeDe oo e te e

; load correct char rep of the 2 digits
; extract two lsd

: load correct char rep of the 2 digits
; extract two lsd

: load correct char rep of the 2 digits
; extract two lsd
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75__ FBBA (F44
75 51 30
55 53

5¢ 09

64

FoB7

55 09

53 55

F7 AS FB98 (F
oA 5

b4

52

51 00000064 gq
75 FBB7 (F&4
51 00000064 86

2
75 FB76 CF44
51 00000064 B8F

OF

75 FB6S CF4é
51__ 00000064 B8f
75 FB56 (F4é

75 51 30
55 53

56 09

9A

56

55 56

41 F4 A7 18
17 F4 A7 19
DC A7  EL A7
34

FO A7 50

09

50 _EO A7

55 EC A7 50
35 65

gO

50 5

39 20

05

60 30

Fo6

60

50 _EC A7

EO A7 50

Character formatting routines
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SUBL2
FRACT_LOOP:

OQOOOCOOOOOOOOOOOOOOOO
Pl oW o QW S o8 2T A F ¥ o o o L o L o o
QO N N~NOONONON O OO N UMW S
NOIY P TNO = a2MDOOONNT

= AOOOND 2N = ND = NO =T NO W= OO 0om
=0 S ODMOWDOWDOWDHr O—= TO OOWm PO —O

ooooo0rorOrOrOFOMONOO-OFMONONONMONONONONONONONONMONON OO O OO O OO OO OO OO O O I AWV
B> B 85 M N A N A N A AN AN NN N N NPTV PONININ) b ed ed ek b b et 2 2 2 O O O OO O OO OO O OO OO O O O OO 0o 000 00
N =+ OO OO NON NS AN — OO0 NN WSS NS = O O 00 NOMMN S N — O O 00 O N B iU — © O 00 O W 8 i) = OO0 O~

OOV O O b OO =2 OV =0 -2 YMMO O
PO =2 OO =2 OOV == 2O =200~N
[lelelealelelelelelolelelelelelelselo]
P o S Y P W W W W Y
T T T T TR MMMmMMMmMO OO0 OOy
O ONWVLOO PP RWVOO P ONESMPO S

M12

—
oo~
t
P~ VB
~ 0 mm
)
L el o)
(e L0 ]
5~

MOVW
ADDB3
MOVL

-
F
D

L X
P 4 ~r

D DT T1DDOM

—

-

[ ]
N
s

[4 SV LW o

BLEQ
BSBw
ADDLZ

MOVL
mova

CMPL
BLSS
CLRL
EDIV . R1, Ré4
BEQL 60%

MOVW TABLE(R4], -(RS)
EDIV #100, R1, R1, Ré
BEQL 60%

MOVW TABLECR4], -(RS)
EDIV #100, R1, R1, Ré
BEQL 60%

Movw TABLECR4], =(RS5)
EDIV #100 R1, Ré

—C ~ « »OO
v

»

o

vy

€O
W

l
#*X000000A

DND >0 |MOTDV BVDOW—
*~

O W OmMmoO D P>
-~
1

=
-
o
o
o
-

R1
608 : MOVW  TABLECR4, -(RS)
708 : ADDB3  #*A/0/, R, -(RS)

MOVL_  R3, RS
SUBL2 #9, Ré
BRB FRACT_LOOP

b
. This routine rounds the value to the given number of significant
. digits, unless flag V_TRUNCATE is on.
. at the next digit.

ROUND:
DECL  Ré
ADDL2 R6, RS
BBS #V TRUNCATE, FLAGS(
BBC #V ROUND RIGHT, FLA
ADDL3  DEC_EXP(R?), RT_RND
BLSS  FINIS
CMPL RO, SIG_DIGITS(R?)
BGEG 5%
AODL2  OFFSET(R7), RO
ADDLS RO, STRING ADDR(R7), RS
5% CMPB-  (RS), #~A/S/
BLSS  FINIS

MOVL RS, RO

108: ("PB =(R0O), #%A/9/

BLSS 20%
Move #°A/0/, (RO)
8RB 10%

208: INCB (RO)

SUBL2Z  STRING_ADDR
CMPL RO, OFFSET(

—O
-

JLEROES, <9(R5)

W ©s Vs e e Ve e Ve Ve Ve Be

LI R I SO PSP WA I B

LEN N FE NN N
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gg:gg X/VMS Macro V04-00 Page
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load correct char rep of the 2 digits
character rep needed for Last number
Move str1n? pointer up by 9

Adjust # of sig. digits

If not, tinish

Get 9 more Jigits

RS will store least signif digit
(Lsd) in the high order byte.

save the old address

Initialize the string to contain 30°'s
.the 9th byte will be filled below

it R1 < 10 you may skip the ED]V

R1/R2 must be a quadword for the EDIV
extract two lsd

load correct char rep of the 2 digits
extract two lsd

Load correct char rep of the 2 digits
extract two Lsd

load correct char rep of the 2 digits
extract two lsd o
Load correct char rep of the 2 digits
character rep needed for Last number
Move strxn? pointer up by 9

Adjust # of sig. digits

Loop back for more

If so, the value is truncated

nd least significant ¢ 1

; Fi
N%S : Truncate if desired
0

$ . Round to ri?ht of dec pt?
.+ Yes, tind i

Done it rounds to 2ero

Round to r1?ht of # sig digits?

Yes, round to significant digits

finish calculation

Get rounding character address

Round? o

No, just finish

Save position

If this is a 9...

Then it becomes a zero

And we continue

Else this is last carr

Do we need to change offset
and exporent?

S~ b
~N &
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1-017 Character formatting routines 6-SEP-1984 11:12: LIBRTL.SR TSCVTDT.HAR:l
07 18 050 643 BGEQ FINIS ; No
EO A7 S0 00 0503 644 MOVL RO, OFFSET(R?7) . Yes, set new offset
E4¢ A7 D6 0507 645 INCL DEC_EXP(R?) . Set new exponent
OSOA 646
0SOA 647 ;+
050A 648 ; ALl done.
050A 649 ;-
050A 650 FINIS:
5t <5 BF (2 050A 651 SUBLZ  #LOCAL_FRAME, SP ; Restore stack pointer
57 DO 0511 65% MOVL R7, R . Restore common frame pointer
05 0514 65 RSB . Return to caller
0515 654
0515 655 .END




OTSSSCVTIDT
Symbol table

ASCI] 2EROES
BIN_ERP

BINTPY
COmMMON _FD

FRACT LIM
FRACT_LOOP
FRACTTONLY
GET_FR
INIT
INT_D
INTCH]
INT_LOOP
INTONEXT
LOCAL _FRAME
LONG_COUNT
No_IRT
OFFSET

ONE _LONG
0TSSSCVY_D_T

OTSSSCVTITF T
OUT_FRACT

ouT_LOOP
OUT “ROUND
PACRED
ROUND
RT_RND

SIGN
SIG_DIGITS
STRING_ADCR
TABLE

TEMP

VAL _NEG

VAL _POS
V_ROUND _RIGHT
VO TRUNCATE
ZERO

PSECT name

. ABS .
_CTS$CODE

"

OMOMNMNOOTNOOOOOTMNMOOMNMOO MO MO
OTMOMTMOOMNMOOOO0OOTOOTOOM O™
OMOMNMOOMNOOOCCTOOTMNOOM™
OTMOTMNMNMOOMNMOOOOOMNMOO OO

QOMOMMNOOTOOO0O0O0OTOOTO

W n [ []

o

L= el =
o

OO
O MNONMNO

PN D N BN = SN BN NNAOD VYOO

COMOP 3O 00N OO =N NATO T DM D
POCOEAWM NOI® NWVMWAOROO SISO OO

QOO0
edi=i=l=l=]
ol=l=lel=
(=d=d=l=l=
(mlelele

-
“-
-
o]

OWMO™M AMWMO
OTMOMTMTMTMO
OO MTMMO
OOMOM MO
S OOOQOOMO M MMM A NUNINOOD

o
o
o
L

o0
QO
OO
o0
O
O M POMTAMODMTON TN

WO OOPWOOOWE NN —-2YO
D

22X DVDODVOVV D1VDO® VDO

D DDDDVOVO® D
(AT~

0

o O
—-—a a2 — pure

OO OO0OO0O0O OO OO
— ol — e e el

o
—

(oleloelelele]
—d b b b b

Allocation

00000000
00000515

16

6
¢ercrcccccancncna +
! Psect synopsis !
$eccmccccccccccca +

PSECT No. Attributes
( 0.) 00 ¢ 0.) NOPIC USR
( 1301,) 01 C 1)) PIC USR

CON
CON

ABS
REL

43144

LCL NO
LCL

VAX/VMS Macro v04-00
CLIBRTL.SRCIOTSCVIDT.MAR;1

Page 16
I (7

SHR NOEXE NORD NOWRT NOVEC BYTE

SHR  EXE

RD NOWRT NOVEC LONG

}
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VAX=11 Macro Run Statistics 6-SEP-1984 11:12: LIBRTL.SRCIOTSCVIDT.MAR;1 (7

dovscsssassrsrsrecvcnessssvecea &
! Performance indicators !
feccccccccnccccccacacacaa +
Phase Page faclts (PU Time Elapsed Time
Initialization gB 00:00:00.08 00:00:01.62
(ommand processing 135 00:00:00.3 00:00:02.78
Pass 1 94 00:00:01.28 00:00:07.73
Symbol table sort 0 00:00:00.03 00:00:00.03
Pass 2 130 00:00:00.82 00:00:04.%8
Symbol table output S 00:00:00.0 00:00:00.34
Psect synopsis output V4 00:00:00.02 00:00:00.02
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 401 00:00:02.5¢4 00:00:16.80

The working set Limit was 1200 pages. . _

13641 bytes (27 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 44 non-local and 31 Llocal symbols.
655 source lines were read in Pass 1, producing 10 object records in Pass ¢

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

toroccscasssnasssssscncvcanss 4
! Macro library statistics !
doccoccccccrrrecscsccncacasens +
Macro Library name Macros defined
_$25580UA2B: [SYSLIBISTARLET.MLB;?2 0

O GETS were required to define 0 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:0TSCVIDT/0BJ=0BJS:0TSCVIDT MSRCS:0TSCVTDT/UPDATE=(ENHS:0TSCVIDT)
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