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FACILITY: Language-independent Support Library
ABSTRACT:
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OTSSSCVIRT = Kernel Convert real (G and H) to text 16-SEP-1986 ?0:;2:;2 AX/VMS Macro v04-00 Page 5
1-012 Edit Mistory 6=-SEP=1984 11:13: CLIBRTL.SRCICTSCVIRT . MAR; 1 (2)
883 2? .SBTTL Edit History
00 46 : 1-001 - Original. Algorithm implemented by Tom Eggers. SBL 25-Jun=1979
00 6? ; 1-80§ - Rengvo'STRlNGgLEN from frame. SBL 11-Julg?$7$
888 23 : 1-005 = Keep sign when right rounding to zero. SBL 16=July=1979
§000 50 ; 1-004 - When using RT_RND, if rounding would be to the right of the
000 51 . number of significant digits, use the latter. SBL 27-July-1979
8888 gi ; 1-005 - ggg VI-HA?SESR for correct processing of reserved operands.
; - ‘n-
0000 56 . 1-009 - Don't Loop if a reserved operand gets replaced by another. SBL 29-0ct-81
0008 25 : 1-007 - Fix bug introduced by 1-006 for G_floating. SBL 4-Feb-1982
000 6 ;: 1-008 = Add ''#" for a Literal, missing for three years' SBL 12-Hol-1983
0000 57 . 1-009 - Extract the code that recfprocates pointer to an item in the
0000 58 . OTS$SA_CVT _TAB table from OTSSSCVT _MUL and include it in calls
0000 59 ; trom OTSCVIRT, This allows OTSCVITR and ADACVINL to call
0000 60 . OTSSSCVT_MUL in » simpler fashion. It also saves a few u-seconds
0000 61 ; in these calls. FM 13-MAY-83
0000 6% : 1-010 - Add a JSB routine that returns address of OTS$SA CVT_TAB table. This
0000 63 . routine will serve the purpose that modules outside the sharable
0000 64 ; image (LIBRTL) that contains this routine will be able to reference
0000 65 . this table. This routine, named OTSSSRET_A_CVT_TAB_R1, is also
0000 66 . added to LIBRTL'S vector. FM 135-MAY-83
0000 67 ; 1-011 - Removed the CVILP and (VTIPS instructions to improve the performance
0C00 68 ; of this routine. Instead, EDIV instructions were used. [ also
0000 69 fixed some comments. JCW 1-NOV-1983 '
8888 ;1 ; 1-012 - Move tables to position after PSECT declaration. LEB 22-Mar-1984
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DECLARATIONS
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2 . 9 & 9 & & & & & & & & & & & & & & & J
€ € ¢ € € € € € ¢ € € € € € ¢ € ¢ ¢ ¢ ¢«

; Prevent undeclared
; automatically glogal.

;. symbols from bein

S & 9 % % & 8 % & 4 8 B % ST B & BV B % &
OO r= v OO F < N O OP- M G000 O
(oot ot ol ol il a8 A a8 88 0 o8 el gl
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3 2C 3 3K 3 3K K 3 3 I I 3 I IK I I I I 3K K
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; 8 copies of the character 0

% & % & & & % & % T A & & T %4 s8N

O O v = OO 8 ~F W OO . G0 A0 O O
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® % 9% & % % & & ° 8 » « % 4 & % & 8 8 »

OO = v OO 8 8 NN OO M D00

OTS$CODE PIC, USR, CON, REL, LCL, SHR, -
EXE, RD, NOWRT, LONG
3
i

“x3030303030303030
X
X
X
¥
X
X
X
X
X
X
X
X
X
X

X
X
X
*X
X
X

.SBTTL DECLARATIONS
QUAD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WOPD
WORD
WORD
WGRD
WORD
WORD
WORD
WGRD
wORD
WORD
VORD
WORD

INCLUDE FILES:
SCHFDEF

$SSDEF
EQUATED SYMBOLS:

oooooooooooooooooooo

lEROES:

EXTERNAL DECLARATIONS:
DSABL GBL

PSECT DECLARATIONS:
PSECT

MACROS:
; OWN STORAGE:

: CONSTANTS:
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DTSSSCVIRY - Kernel Convert real (G and H) to text 1 6=-SEP-1 AX/VAS Mac v04=-00 P
1-012 DECLARATJONS ) 6-SEP-1 g ?? %g §§ LIBRTL.SRC 5 OTSCVTRT.MAR; 1 a9¢ (g)

38 138
0 1 § ; Stack frame offsets from R7
D 1 :: Common frame for kernel convert routines
FFFFFFF8 Q0D 136 PACKED = - ; Temp for packed representation
FFFFFFF& Q0D 135 FLAGS = PACKED - & ; Flags for outer and inner routines
FFFFFFFQ Q000 1 ? SIG DIGITS = FLAGS - & . Significant digits
FFFFFFEC 00DO 1 STRING_ADOR = SIG DIGITS = & : Address of temp string
FFFFFFES 0000 138 SIGN ="STRING ADDR - & : Sign
FFEFFFEL Q000 139 DEC EXP = SIGR - 4 : Decimal exponent
FFFFFFEO 0Q0DO 140 OFFSET = DEC EXP - & ; Offset
FEFFFFDC 80 141 RY RND = QFFSET = & ; Right round point
FFFFFFDC D 14§ COMMON_FRAME = RT_RND ; Common frame size
0000 14
0000 144
0000 145 ; BINNUM MOLDS THE & LONG-WORDS OF
0000 146 . THE BINARY FRACTION. IT IS INITIALIZED
0000 147 : WITH THE ''STRAIGHTENED OUT'' FRACTJION
0000 148 ; BITS FROM THE H-FLOATING NUMBER.
0000 149 ; BINNUM+Q<O0> IS THE LEAST SIGNIFICANT BIT
0000 150 ; BINNUM+12<31> IS THE MOST SIG BIT
00000000 QODO 151 BINNUM = 0
00000010 0000 1S§ INT = BINNUM ¢+ 16 ; INT MUST BE 1ST WORD AFTER THE &
0000 15 : LONGWORDS OF BINNUM, IT IS USED TO CATCH
0000 154 : THE BINARY FOR THE 9 DECIMAL DIGITS
00D0 155 ; WHEN BINNUM IS MULTIPLIED BY 1099,
00000000 0Q0DO 156 IF NE, <BINNUM+16=INT>
0000 157 .ERROR s INT MUST FOLLOW THE & L-WORDS OF BINNUM
oobg 139 -ENDC
00000014 0Q0P0 160 BINEXP = INT ¢+ & ; THE BINARY EXPONENT. IT |S lNlTIALIIED
00D0 161 ; FROM THE M-FLOATING EXPONENT
60000018 0000 16§ PRODF _& = BINEXP + & ¢ A TEMPORARY FOR HELPING UITH THE
0000 16 ; X6 MULTIPLE PRECISION MULTIPLY.
0000 164 : THIS WORD NEVER GETS ALL
0000 165 ; THE APPROPRIATE CROSS-PROOUCTS ADDED IN
0000 166 : AND IS NOT REALLY PART OF THE RESULT.
0000 167 : 17'S MERE BECAUSE "EMUL'' ALWAYS GIVES
0000 168 ; DOUBLE L-WORD PRODUCTS EVEN WHEN THE LOW
8888 }98 « WORD ISN'T NEEDED (WANTED).
0000001C 0000 n PRODF = PRODF _& + 4 ; THE & LONG-WORDS QF PRODF MUST STARTY
0000 17; ; JUST AFTER PRODF _4& (WHICH IS ALWAYS
0D 17 : USED AS PRODF=4)7
00000000 00D 174 .1F NE, <PRODF 4¢A-Pn00r>
0000 175 .ERROR™ PRODF MUST FOLLOW THE L-WORD OF PRODF _4
0000 173 -ENDC
0000002¢ 888 };g CRY = PRODF + 16 : USED FOR A ‘'CARRY SAVE'' MULTIPLY,
0000003¢ 0838 }g? LOCAL_FRAME = CRY ¢ 16 ; SIZE OF DATA AREA TO ALLOCATE ON STACK
0000 182
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OTSSSCVT_x_T = Convert G and H to text 6- EP-19gk ?1:?9:;? LIBRTL.SRCIOTSCVTRT.MAR; 1
Og } g o LSBTTL OTSSSCVT_x_T <« Convert G and H to text
§g } 9 : FUNCTIONAL DESCRIPTION:
000 188 ; This routine converts a G or H floating point value to a string
8000 189 ; of ASCII digits. It is intended to form the base of a
0880 }g? ; Language's Tloating point output conversion routine.
0008 19; :
8000 193 . CALLING SEQUENCE:
000 194 ;
0008 195 ; MOVAB common_frame, R ; See common_frame definition above
0000 196 : MOVL strin?_oddross STRING_ADOR(R1)
0000 197 : MOVL  sig_digits, SI6 DIGITSTRY)
0000 198 ; MOVL user_flags, FLAGS(RY)
0000 199 ; MOVL  rt_rGund, RT_RND(R1)  ; Optional
0000 200 : MOVAB  value, RO
0000 201 : JSB 0TSSSEVT_x_T_R8 ; x is the datatype, G or H
0000 Og : ; outputs are:
0000 03 ; : OFFSET(R1) - offset
0000 204 ; : DEC_EXP(RY) - decimal exponent
00D0 05 ; : SIGR(R1) = sign
0000 06 .
0000 07 . INPUT PARAMETERS:
0000 208 ;
0000 209 VALUE : floating value to be converted
0000 210 ; SIG_DIGITS(RY) : Number of si?nificant di?its to
000 211 ; : generate. IT neither V_TRUNCATE
0000 21§ ; ; or V_ROUND_RIGHT is set, the
0000 213 ; ; value will be rounded to this
0000 214 ; many digits,
0000 215 ; FLAGS(R1) : Cal(or supplied flags:
00000018 00DO0 216 V_TRUNCATE = 24 . Truncate, don't round.
00000019 0000 217 V_ROUND_RIGHT = 25 : Round ''rt_round'’ digits to
0000 218 ; right of decimal point.
0000 219 ; RT_RND(R1) : Number of places to the right
000 220 ; ; of the decimal point to round
0000 221 : after. |Ignored if V_ROUND_RIGHT
0000 22% : : is clear.
000 223
0000 2264 ; IMPLICIT INPUTS:
00D0 225 .
0000 226 . NONE
0000 527 :
0000 28 ; OQUTPUT PARAMETERS:
0000 g§9 :
0000 0 out_string ;: String with result, It will
0000 231 . : Not have valid digits after the
0000 23§ : : requested number of significant
0000 53 : . digits.
0000 34 ; ; The Length MUST be at Least:
0000 35 : (9¢INT({sig_digits+8)/9))+2
0000 36 offset : The offset Into out_string at
0000 7 ; which the first significant d\g\t
8000 8 . may be found. It is guarantee
000 9 . to be either 0 or 1.
0000 240 ; exponent ; The signed decimal exponent of
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= Convert G and H to text -SEP-19

mm

8o 19:93:63 HNaRTL. SAEIBENTRY man,

o
-—

vy X
>
[~ 2 ]

out_strin? is not enough (see formula above).
This routine does not check the Length, it

is up to the caller to insure the correct
length is present.

nel
vt
000 41 ; the value, assuming a radix point
§008 4§ : immodiate[y to thegleft of tge
0o 4 . ; most significant digit.
0000 &6 ; sign : =1 1t the value is negative
0000 45 ;0 1f the value is zero
0000 69 ;1 if the value is positive
0000 47 ;
0000 48 ; IMPLICIT OUTPUTS:
0000 49 ;
0000 50 NONE
0000 51 .,
8008 Sg s SIDE EFFECTS:
0D 53 .
8838 gg : Alters registers RO through RB8.
0000 56 . SS$_ROPRAND = If the value is a reserved operand
0000 57 . SS$_ACCVIO , or other nasty errors if the lLength of
0000 58 .
0000 59 .
0000 60 ;
0000 61 ;
0000 6§ :
0000 65 ;
0000 64

PONIPONIND
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8000 &F
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68 31 20
04 A8 Sg 20
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t real (G and H) to text 1

SBTTL OTSSSCVT_H_T

OTSSSCVT W T _R8::
RoOL"

CLRL

CVTWL
BNEQ
BRW
BLSS
MOVL
BRB

EXTZV
BNEQ
MOVL
CALLS
CMPY
BNEQ
BRW
.WORD
MOVAB
TSTH
RET

MNEGL

ROTL
ROTL
ROTL

MOVZWL

ROTL

@OMmMmmm

J0 == I I IC 2

oy 7, P Py
MY
Wi

6-SEP-1984 00:2%:53 VAX/VMS Macro v04-00
6-SEP-1984 11:13:33 [ IBRTL.SRCIOTSCVTRT.MAR;1
_R8

E JSB entry point

R1, R7 : Use R7 as base
DEC_EXP(R?) * INIT DECIMAL EXPONENT
(RO), R ; Test for zero and negative
10% ; Not 2ero
ZERO : Is zero
MEG_VAL _H ; Negative?
#1, SIGR(R7) ; No, set sign
NOTRES_M : Continue
20, 715, R1, R? ; Reserved operand?
10§ : No
(FP), R8 . Save handler address
§ ; Reserved operand
(rO), #+x8000 ; Still reserved?
TSTVAL_H ; No, try again
§S§9 : Yes, call it zero and quit
WACVT_HANDLER, (FP) : Enable condition handler
(RO) ; Force reserved operand fault
. Continue
#1, SIGN(R?7) ; Set negative sign

#LOCAL _FRAME, SP ALLOCATE LOCAL DATA ON STACK
SP, R SETUP POINTER TO LOCAL DATA AREA
#*X4000, R1, BINEXP(RB) ; REMOVE EXCESS FROM EXPONENT

¢ PICK UP H=FLOATING FRACTION AND STORE AS A LEFT
: NORMALIZED UNSIGNED 4~LONGWORD INTEGER WITH THE BINARY

. POINT BETWEEN BITS 32 € 31 OF 'BINNUM+12'"'

#16, 2(R0O), R4 : GET avres #5,4,3,2; STORE 3,2.5.64
916, 6(RO). R3 : GET 9 STORE 7.6,9,8

#16. 10(ROJ, R2 . GET 13 { 1.3 10; STORE 11,10.13.12
14(R0O), R1 ; GET 1.2,15,14

16, i, R . STORE 18.14.,12.1

: DENORMALIZE BY 1 BIT TO INSERT

: THE HIODEN BIT. THIS WILL LEAVE 15 GUARD BITS.

91, #32, R1, BINNUM+0(R8)

M, 8139, Ri' BINNUM+4 (R8)

1. #3%) RS, BINNUM+8(R8)

1. 881 Ré. Ré

#°%80000000. R4, BINNUM*12(R8) : AND SET WIDDEN BIT

BEGSRC : Now convert the value
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t real (G and H) to text 1

6-SEP-1984
6-SEP-1984

.SBTTL OTS$SCVT_G_T_RS

L 2

3 JSB entry point

OTSSSCVT G T RB::
molL”™

CLRL
TSTVAL _G:
EXTY
BNEQ
BRYW
10%: BLSS
MOVL
BRB
NEG_VAL _G:
EXTZV
BNEQ
CALLS
CMP2V
BNEQ
BRW
b3 ¥ .WORD
MOVAB
T1STG
RET

10%: MNEGL

NOTRES_G:
SUBL?2
MOVL
SUBL3Y

ROTL
ROTL

DODMMee

e 3 M T

N4
mr~NeEr-o
N

R1, R7
DE¢_EXP(RY)
qa #12, (RO), R1

WACVT_MANDLER, (FP)
(RO)

#1, SIGN(R?)
g%OCQL_FRAHE. SP
#4%400, R1, BINEXP(RS)

00:
11:

Se %e e %s Ve Ve

: Use R7 as Lase
: INIT DECIMAL EXPONENT

Test for zero and negative
Not zero

Is zero

Negative?

No, set sign

Continue

zeserved operand?

o

Reserved operand

Still reserved?

No, try again

Stfll reserved, call it zero

; Enable condition handler

Force reserved operand fault

: Continue

; Set negative sign

ALLOCATE LOCAL DATA ON STACK
SETUP POINTER TO LOCAL DATA AREA
REMOVE EXCESS FROM EXPONENT

¢ PICK UP G=FLOATING FRACTION AND STORE AS A LEFT
: NORMALIZED UNSIGNED 4-LONGWORD INTEGER WITH THE BINARY
; POINT BETWEEN BITS 32 & 31 OF 'BINNUM+12"

¥16, (RO), R4
¥6. 4(ROS, R3

. Get high fraction
. Get low fraction

; DENORMALIZE BY 1 BIT TO INSERT

THE HIDDEN BIT.

; Clear Low order bits

RINNUH*O(RB)

‘g . l;Z. Ri. BINNUM+8(RS8)

z‘ #31, RS, Ré

BEGSRC : Now convert the value

1
1
ééooooboo. R4, BINNUM+#12(RB) ; AND SET WIDDEN BIT
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N 6
t real (G and H) to text 12-5

: MOVAW

CMPW
BGTR
CMPYW

BGTR

: MOVAW

BRB

: MOVAW
: CVTWL

ASHL
BGEQ
ASHL
MNEGL

: ADDLZ

CMPY
BGEQ
ADDL2
BRB

ADDL
SUBL

858w
8RB

HOVA§

EP-1984 00:28. AX/VMS Macro V04-00 Page
-SEP-19ga 1?:§§,§§ LIBRTL.SRCIOTSCVIRT . MAR;1 o
; NOW SEARCH THE POWER-OF-TEN TABLE TO FIND
: AN ENTRY ckose T0 THE VALUE STORED
; IN BINEXP & BINNUM. THEN DIVIDE (OR RATHER
: MULTIPLY BY THE RECIPROCAL) BINEXP & BINNUM
: BY THAT TABLE ENTRY TO GET THE RESULTANT
: FRACTION 6nro THE RANGE :
: 1.0 .GT. (FRACTION » 2+ EXPONENT) .GE. 0.1
: THE TABLE SEARCH IS BROKEN INTO THREE PIECES: THE
: BIG NUMBER EXPONENTIAL SEARCH (STARTING AT BIGEXP),
: THE SMALL NUMBER EXPONENTIAL SEARCH (STARTING AT
: SMLEXP), AND THE MIDDLE NUMBER SEARCH OF THE LINEAR
: PORTION OF THE TABLE (STARTING AT SRCLIN).
™16, R2 ; GET 1ST ADR OF LINEAR TABLE
T_BEXP(R2), BINEXP(R8) ; COMPARE WITH ENTRY'S BIN EXP
SALEXP : BRANCH FOR SMALL NUMBERS
<T16-TM16>+T_BEXP(R2), BINEXP(RS)

: COMPARE WITH LAST LINEAR ENTRY
SRCLIN : BRANCH FOR LINEAR SEARCH

THE TWO SEARCHES WHICH FOLLOW (BIGEXP & SMLEXP) FIND

: THE TABLE ENTRY CLOSEST TO THE NUMBER STORED IN

- BINEXP(RB). THIS TABLE ENTRY IS USED TO DIVIDE (OR

* MULTIPLY 8Y THE RECIPROCAL) BINEXP & BINNUM.

116, R? ; EXPONENTIAL SEARCH FOR BIG NUMBERS
BIGEX1

TSMALL, R2 ; EXPONENTIAL SEARCH FOR SMALL NUMBERS
T_BEXP(R2), RO . GET POWER=-0F=2 FROM TABLE

#21, RO, R{ : FOR LARGE, CALC: 1.S*ENTRY

BIGEX? : XFER FOR BIG NUMS (POSITIVE EXPONENT)
;71.Rg1. R1 : FOR SMALL, CALC: .75+ENTRY

i,

R1. RO

0 _NOW CONTAINS VALUE HALF WAY
ETWEEN THIS AND NEXT ENTRY.

S THIS CLOSEST TABLE ENTRY?

F YES, XFER

0, GO LOOK AT NEXT ENTRY

RO, BINEXP(RS)
GEX3

E
G
F
X
F
SORH -7S*ENTRY OR 1.5¢ENTRY
B8
1
BIGE 1
#<71-10>, R2 N

AR TR TN PR YN X

BIGEX1

H F%ND THE RECIPROCAL TABLE ENTRY POINTED TO BY R2.

: R2 CONTAINS THE BASE (T0) PLUS AN ""INDEX''. THE

; RECIPROCAL ENTRY HAS AN ADR OF ‘‘TO-INDEX'' WHICH

¢ IS CALCULATED BY 2+TO-(TO+INDEX), OR 2+TO-R2.

10, R : GET BASE ADR

R1, R ; 2%BASE

R2. R1, R2 : GET ADR OF RECIPROCAL ENTRY
RMUL : YES, GO MUL BY RECIPROCAL
BEGSRC ¢ AND GO TRY AGAIN
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QTSSSCVIRY - Kernel Convert real (G and H) to text 1 6-S AX/VM cro V04-00 Page 10 01¢
1-012 OTS$$CVT_G_T_R8 g ?? %g §§ LIBRT J TSCVTRT.MAR; 1 9 (8) Pse
022E 429 SRCLIN:
002 430 : THE CONVERSION WILL TAKE PLACE FROM THE LINEAR (IN
8 E 431 . POWERS OF TEN) PART OF THE TABL
E 4 i ; The DECIMAL_EXPONENT = 1 ¢ LOGT0(2) * (BIN_EXP = 1). Use this
022 43 : gprouimation to get the 1st probe into the table P
002 434 ; approx may be 1 small, but no more than that. _EE
0¢2E 435 : The approx has been tested exhaustively over the
02028 436 ; range =106 .LE. BIN EXP .LE. +108 and always works :
8%25 2%; ; except for BIN EXP=T which has a special code hack. ‘aﬁ
S1 16 AB 01 (3 02 g 439 SUBL3 BINEXP(R8), R : GET (BINEXP = 1)
0E 13 03 440 BEQL sn$§1 ; IF _BINEXP=+1, RETURN 0 (hack)
51 000004D1 BF (& 0035 441 MULL2 #1233, m1 : 1233 =4096 * LOG10(2)
S1  S1  F& BF 78 023C 44§ ASHL #-12, R1, R1 : REMOVE THE 4096 FACTOR
51 D6 0241 44 INCL R1 . FINAL +1
0243 444 Phe
51  00000014°'8F €4 0243 445 SRCLT: MULL2  #<T1-T0>, R1 ; MUL BY SIZE OF TABLE ENTRY ===
§2 51 (0 024A 446 ADDL? R1, R . GET INDEXvsize+TM16 Ini
52  00000140°'8F (O 85?2 22; ADDL2  #<fo-TM16>, R2 : GET INDEX+size+T0 ggg
16 AB  0010°C2 B1 0256 449 CMPW T BEXP(R2), BINEXP(R8) ; COMPARE EXPONENTS Syn
27 14 8529 229 BGTR F BUND : XFER IF ENTRY .GT. BINNUM g;:
025¢C 452 : THE NEXT INSTRUCTION IS COMMENTED OUT. IT CAN NOT XFER. Pse
025 453 ; BLSS . XFER IF ENTRY TOO SMALL Cre
0C AB  0C A2 D1 025C 454 CMPL 12(n2) BINNUM#12(R8) : COMPARE WIGH-ORDER FRACTION Ass
20 1A 0261 455 BGTRU roun
17  1F 0263 456 BLSSU The
08 AB 08 A2 D1 0265 457 CMPL a<n2) BINNUM+B(R8) 388
17 1A 026A 458 BGTRU  FOUND The
0F 1F 026C 459 BLSSU  SMALL 9413
06 AB 04 A2 D1 026 460 CMPL 4(n2) BINNUM+4 (R8) 13
0F 1A 0273 461 BGTRU rouno
05 1F 0275 46 BLSSU
68 62 D1 0277 46 CHPL 0(92) BINNUM+0 (R8) : COMPARE LOW-ORDER FRACTION
07 1A 027A 464 BGTRU  FOUND
52 00000014°'8F (O gsgg 222 SMALL: ADDL2  #<11-T0>, R2 ; ADVANCE TO NEXT TABLE ITEM Mac
0283 467 : FINAL CHECK FOR DEBUGGING. REMOVE THESE NEXT THREE ==
0283 468 : INSTRUCTIONS AFTER ALL THE TESTING IS DONE. (OR RY
0283 469 : LEAVE THEM IN-- THEY DON'T REALLY HURT.)
0283 470 &8¢
0283 471 : CMPY T _BEXP(R2), BINEXP(R8) : FINAL SIZE CHECK
8%8% 47% ; BGTR FOUND The
8 473 ; HALT : BAD INDEX FORMULA
0283 474 MA(
50 00000707°'EF 3 0283 475 FOUND: MOVAW 10, RO ; GET TABLE BASE ADR
50 S2 D1 028A 476 CMPL R2, RO
0A 1% 833? 2;5 BEQL MULDUN : 1F 0, DON'T MUL BY 1.0
028F 479 ; FIND THE RECIPROCAL TABLE ENTRY POINTED TO BY R2.
028F 480 : R2 CONTAINS THE BASE (T0) PLUS AN ''INDEX''. THE
028F 481 : RECIPROCAL ENTRY HAS AN ADR OF '"‘TO-INDEX'' WHICH
853; 23% : 1S CALCULATED BY 2+TO-(TO+INDEX), OR 2¢T0-R2.
S0 S0 €O 028F 484 ADDL RO, RO ; 2*BASE
52 50 52 (3 0292 485 SUBL R2. RO, R? . GET ADR Of RECIPROCAL ENTRY
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8 99:13:83 YUTaRTE SRES8HVIRY.mamir P20 3

SEP-19
SEP=-19

c 7
to text 1g

R8

onvert real (G and H)
48%
487

- Kgrnel
0TSSS(CVT

?18?3(VTR1

: AND MULTIPLY BY RECIPROCAL

RMUL

BSBW

OO

50 089

01€9




cro V04-00
CJOTSCVTRT.MAR; 1

Ma
SR

)
L.

0 7

OTSSSCVIRT
1-012

(-
€ b
Whr—e
X
=t )
[+ o}
—
EX
(@1 )
—  OC e
XX woa

(7] (-]
M e RaQ
1w 2Zx —

o W —
X AN IZU =
o0a OO0 o

o -

i b= 3 [= Y o)
NO WO 2
[ ] . = m

x> -, -

LTV 4. 4V
QIMEAF cace
] ~NZ2O

= L]
4=l -1
o - W

| (V]
<O T
o=y I 2 b =g
o r—w X
- Z2XIwv
o X1
oOoom@m—w
[ ) xr—

— ) -—
TIXTOOD
oVuIOZ
ErO=—eiil

EWwI X
o Xwve
—SE (=]
D002V «
OZrra g
ITZEZ wr -
Ve w ~

Mwi>D ao
o o [+ 4

b

?RDED BIT

SUBLI #1, RO, R1
EXTIV  R1, #1, BINNUM+O(RB), R1

: 25§T EXTV WILL GET 0'S HERE

0(R8)
4 (R8)
8(R8)
, BINNUM+12(

NNUM+
NNUM+
NNUM+

0(R8), BI
4(R8), BI
8(R8), BI

., BINNUM+

. BINNUM+
BINNUM+
(R8)

fe
#32, BINNUM+12(R8)

BINNUM+

RO, 0%
RO, #

RO, #3
RO,

EXTV
EXTV
EXTV
CLRL
EXTV
CLRL

; BINEXP NOW REDUCED TO ZERO

+ ROUND WITH 1ST DISCARDED BIT
: GET ADR FOR DIGIT STRING

; Number of digits wanted

: Initial offset

; Start out with a zero

BY 10+#+9 IN ORDER T0O
F THE DECIMAL POINT.
NARY INTEGER TO A

AL ANSWER. REPEAT
ITS ARE OUTPUT.

)
)
)
8)

R8
R8
R8
(R

(
(
(
2

R8)
R1, BINNUM+(
#0, BINNUM+4
#0, BINNUM+S
#0, BINNUM+1

BINEXP(

ADDL?2
ADW(
ADW(
ADWC
ADDL3
.ENDM [MULZ

DIGLUP: CLRL

; CLEAR FOR DIGITS LEFT OF BIN POINT

INT(R8)

: MULTIPLY 4-LONG-WORDS BY 10++*9, PROPOGATING CARRIES
; SETUP 102+9

; ACROSS THE LONG-WORD BOUNDARIES.

#1000000000, R2

MOvL
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10 A8

3B9ACAO0 8F DO

52

aw
o

00

10 A8

[ o] o)
oo

oo
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a0 a0
g«

DO
O
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51 00000064
75 FC8B CF
51 00000064 35
75  FCTA CF&é
51 00000064 ?:

75  FC69 CFé4é
51 00000064 8?

0
75_ FC58 CF44
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F ¥ 1. - 1¥e) 2 NN

SN0 TN

51 30
55 53
56 09
03
FF24
56
5% 56
3A F4 A7 18
15 F& A7 19
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2D
FO A7 N
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WO = OO DQeaasrymMmMO
OOV OO+O W2 PO==00~N

ImuL2

ADW(
ADW(
ADW(

ADDL?2

MOVL
MovQ

MOVL
CLRL
EDIV
BEQL
MOVW
EDLV
BEQL
MOVW
EOLV
BEQL
MOvw
EOIV
BEQL
MOVW

ADDB?

MOvL

suBL?2

BLEQ
BRW

E 7
t real (G and H) to text 12-

SEP
SEP
i Sl
" 2(R

BINNUM+
0. BINNUM+1
#0, INT(RS)

; CONVERT BIN
; 9 PACKED DI

¥9, RS

RS, R3
ASC11_2EROES, =9(RS)

INT(R8), R1
R

TABLECR4], -(RS)

0, R1, R1,

4 [

CR
/

DIGLUP

RS
R6, RS
#V_TRUNCATE

#V ROUND RIGHT

DEC_EXP(R7),
INTS

-

R1, SIG_DIGITS(R?)

#*A/5/

WA I DN~A~DID N
PO D bk P

§
N
go , #°A/9/
A/0/, (RO)

BeBaBe Ve Be Ve e "

ECR41, =(RS5)
R1, R1, R¢

(R4, =(RS)
R

4), =(RS)
, R, -(RS)

Be e BeBeBoNe Be

TRING ADDR(R7), R5

LR FR TR PN TN PN R PN ]

-1984 00:28: AX/VMS Macro V04-00 Page 1
-1934 11:?9:;? LIBRTL.SRCIOTSCVTIRT . MAR; 1 9 (

NUM NOW LEFT OF DECIMAL POINT INTO

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

R1/R2 must be a quadword for
the EDIV

extract two lsd

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

; Lload correct char rep of the 2 digits
; extract two Lsd

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

load correct char rep of the 2 digits

character rep needed for Last number

Move string ?ointer un bx 9, ie,
ADVANCE QUTPUT STRING ADDRESS

9 more digits

Loop for more?
Yes

: This routine rounds the value to the given number of significant
; digits, unless flag V_TRUNCATE is on.

f It so, the value is truncated
. at the next digit.

d least significant ¢+ 1

: Fin
N%g ; Truncate if desired
1

. Round %o right of dec pt?
: Yes, tind i

Exit it round to 2ero

Round to right of # sig digits?

Yes, use number of significant

dgg%ts instead.

Finish calculation

Get rounding character address

Round?

No, just finish

Save position

It this is a 9...

Then it becomes a zero




F 7
t real (G and H) to text 16-SEP-1 984 00: %g gg AX/VMS Macro V04-00 Page
6-SEP-1984 11:

OTSSSCVIRTY - Kernel (onver
1=-012 OTSS$CVT_G_T_RS LIBRTL.SRCJOTSCVIRT . .MAR;1
F6 11 F& 603 BRB 10% : And we continue
60 98 Fg 604 20%: INCB (RO) . Else this is Last carry
50 EC A7 f 605 SUBLZ STRING_ADDR(R7), RO . Do we need to change offset
08 16 Q3FC 609 BGTR FINIS ;s No
EO A7 D& OQO3Fe 60 CLRL OFFSET(R?7) ; Yes, set new offset
E4 A7 D& 0401 608 INCL DEC_EXP(R7) ; Set new exponent
0404 609
0404 610 ;¢
0404 611 ; ALL done.
8404 61§ ‘-
404 613 FINIS:
SE 3¢ (0 Q404 614 ADDL?2 lsOCAL_FRAHE. SP : Restore stack pointer
51 57 00 0407 615 MOVL . R1 ; Restore frame pointer
05 0Q40A 616 RSB : Return to caller
0408 617
0408 618 ZERO:
S EC A7 D0 0408 619 MOVL STRING _ADDR(R7), R1 ’trin lddre
61 FO A7 30 6E 00 C 0Q4O0F 620 MOV(CS #0, (SP), #*A/0/, SIG,DIGlTS(R (R1) Zero fill string
EO A7 7C 0616 621 CLRQ™  OFFSET(RM) ; Clear offset and exponent
E8 A7 D& 0419 6 g CLRL SIGN(R?7) ; Clear sign
ST S7 00 041C 65 MOVL R7, R1 ; Restore frame pointer
05 041rf 624 RSB ; Return to caller

P Y]




o

OTSSSCVIRT
1-012

04 A0
50

50
0000043C 8F

51

52
73FD 8f
00000800 8F 0C B

8000 &f

04

04

08

08

6

00
0c

0C

00000454

00000918

N

60
62

50

0
042

Al
AQ
37
AC
Al
43

1

4

82
0]3
04
1A
08
81
10
8F
8F

6 7
- Kernel Convert real (G and H) to text 16-SEP-198A ??:quig AX/VMS Macro V04-00 Page 15
CVT_MANDLER = Local condition handler 6-SEP-1984 (15 LIBRTL.SRCIOTSCVTRT.MAR; 1 (10’
.SBTTL CVT_MANDLER - Local condition handler

0004

OV O—=2M—-2stM DO = OO 20O
£HO ON == POTN—2MUWMNVNON =2 O

Y
O

o0
»o

*
*

will be on the initial fault, but might not be if it has been
tixed up by another condition handler (i.e. LIBSFIXUP_FLT).
It it is a reserved operand, the signal name is changed to
SS$_ROPRAND and the exception is resi?naled. Otherwise

execution continues with the instruction following the fsTx.

04 : CVT_HANDLER allows OTSSSCVT_G T _RB and OTSSSCVT_H_T_R8 to detect

04 : reserved operands using the TSTG and TSTH instructions, regardless of
82 ; whether the processor supports those instructiuns.

06 ; when a reserved operand is seen, a TSTG or a TSTH is executed with
04 : the reserved operand at (RO). [t the processor knows

04 ; about TSTG or TSTH, a reserved operand fault is signaled. However,
04 : if it doesn't support TSTG or TSTH, an '‘opcode reserved to Digital”
04 : fault will occur. CVT_HANDLER turns this into a reserved operand

82 ; fault.

04 ; If the condition boin? signaled is not SS$ _OPCDEC or if the

04 : signaled instruction 1s not in the frame that established this

Gé : handler, then the exception is resignaled. A test is made to

04 : see if (RO) is a reserved operand. |t

CVT_HANDLER:
.WORD “N<R>
MOovL 4(AP), RO ignal argument Llist

N
CMPL CHFSL _SIG_NAME(RQ), #SSS_OPCDEC ; Opcode reserved to Digital fault?

oooron0NMONONONONOMONON O OO O ONONONONONONONONON OO OO OO ONONON O
O YW VAWVIVAVAVIINA SN B 85 8 8 8 3 8 8 8 (A AR S A R RN OO ON)

OO NO NI AN — OO OO O AN S L) —2 O O GO O N 8 LD — O 000 ~ O

b _NVeTe Mo Mo NV T ol BN BN ol e NIV IV L LV del s P Jolyle I Nlelalelelelelelololelalaleleololalslalaleleolalalaleleolelele)

PNV ENENT, No Yo Yo Yo Yo YV IV IV IV IV F 3 S AV ST NS LSS SINT NSNS ST ST SY NV NN S ST .S N

04
04
04
04
04
04
04
04
04
04
04
04
04 BNEQ RESIGRAL : No, resignal
04 MOVL 8(AP), R1 : mechanism argument List
04 TSTL CHFSL _MCH_DEPTH(R1) : Is depth zero? )
04 BNEQ RESIGRAL : 1t not, can't be this routine
04 661 SUBL3  #1 EHFSL_SIG_ARGS(RO). R2 ; Get position of PC
04 66 MOVAL  (RO)(R2], n§ ; R2 has position of P(
04 66 CMPY a(R2), #*X73FD : TSTH?
04 664 BEQL 108 - Yes
04 665 CMPIV  #&, #12, ACHFSL_MCH_SAVRO(R1), #°x800 : G reserved operand?
04 666 BNEQ  CONTINUE ; No, continue execution
04 667 8RB 208
04 668 10%: CMPW SCHFSL _MCH_SAVRO(R1), #*XB000 ; W reserved operand?
04 699 BNEQ CONT INQE : No 8ont1nue execution
04 670 208%: MOVL #SS$_ROPRAND, CHFSL_SI1G_NAME{RO) ; Change condition code name
04 671 RESIGNAL: .
04 675 MOVL #SS$_RESIGNAL, RO : Resignal exception
04 67 RET
84 674
4 675 CONTINUE:
04 676 SUBLY  #1, CHFSL_SIG_ARGS(RO), R1 : Get position of PC
04 677 ADDL 23, (R2) : Add length of TSTG or TSTH
04 678 : to instruction PC, causing
4 679 . next instruction to be executed.
4 680 MOVL #5S$_CONTINUE, RO : Continue execution
0ita  &82 el

0T¢
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OTSSSRET _A_CVT_TAB_R1 6-SEP-1984 11:13:33 [LIBRTL.SRCIOTSCVTRT.MAR;1
4TA 684 SBTTL OTSSSRET_A_CVT_TAB_R?
W7A 685
A $ 9 o+
G7TA 687 ; JSB entry point
047A 688 ;-
047A 689
8L7A 690 OTSSSRET A CVY_TAB R1::
50  00000707'EFf DE 78 691 MOVAL ~ OTS$SA_CVT_TAB, RO ; Return address of this table
0 4«81 69§ RSB : so that from glacgs outside
4 69 ;. of this sharable image,
4 694 : through the vector, one can
2 232 ; use this table.
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CVIRY Kernel Convert real 6-SEP-1936 ?0:?2:5; !AX/VHS Macro v04-00 Page 17
ovsssaer-A CVT_TAB_R1 6-SEP-1984 11:13: LIBRTL.SRCIJOTSCVTRT .MAR: 1 (12)
4 93 : THIS IS THE SUBROUTINE WHICH DOES THE MULTIPLE
4 99 ; PRECIS&ON MULTIPLIES. IT IS CALLED W]TH BSB OR JSB
4 0 ; WITH RS CONTAINING A POINTER TO AN APPROPRIATE
4 701 : ENTRY IN THE POWER-OF=TEN TABLE. BINEXP & BINNUM
& 7 § : ARE MULTIPLIED BY THIS ENTRY,
843 703 ; wiTHW THE RESULTS GOING T0
4 704 ; BINEXP & BINNUM, AND DECEXP IS UPDATED WITH THE
OAg 705 : POWER OF TEN VA
04 70? ; THIS ROUTINE CLOBBERS RO-R1, R3-R6
oag 70
04 708
843 709 OTSSSCVT _MUL::
028 ;}? RMUL : : ENTRY POINT
18 AB D& 048 715 CLRL PRODF =4 (R8) : INIT PRODUCT
1C AB  7C 048 71 CLRQ PRODF‘g(RB)
26 AB  7¢C 8233 ;}g CLRQ PRODF +8 (R8)
C AB 7¢c 0488 716 CLRQ CRY+Q(RB) : CLEAR CARRIES
“ A8 7C 828% ;}; CLRQ CRY+8(R8)
0491 719 : THIS MACRO HAS rue FUNCTION R=A*B, WITH THE CARRIES
0491 720 : GOING INTO THE & -uonos AT “'CRY'. A AND B ARE
0491 721 : UNSIGNED Louc-uoaos R IS AN UNSIGNED DOUBLE LONG=-WORD.
0491 72; : REMOVING THIS MACRO DEFINITION (WHICH IS ONLY USED ONCE),
823} ;2‘ : AND EXPANDING THE CODE WHERE IT IS USED, OBSCURES THE FUNCTION.
0491 7%5 .MACRO LMUL A, B, R, 7L1, 712, ?
049N 726 MOVL A, RO ; Get tfirst operand
0491 727 geaL LS : Skip if zero
04691 728 MOVL B, R1 ; Get second operand
0491 7;9 geaL L3 P Skip if zero
0491 730 EMUL RO, R1, #0, RO : FORM PRODUCT OF A AND B
0491 3N TSTL A
0491 73% BGEQ L
0491 7% ADDL2 B, R : 1F A<O, FIXUP FOR NEG SIGN
0491 734 L1: TSTL 8
0491 735 BGEQ L2
0491 736 ADDL2 A, R1 : IF B<0O, FIXUP FOR NEG SIGN
0491 737 L2: AbbL? RO, R : ADD LOW PRODUCT INTO RESULT
0491 7%8 ADW(C R1, 4+R : ADD HI PRODUCT INTO RESULT
0491 739 ADWC #0, CRY+8-PRODF+R : AND SAVE CARRIES
0491 740 L3:
823} ;21 .ENDM LMUL
0491 74 : THE FOLLOWING LOOP FORMS ALL rue CROSS-PRODUCTS
0491 744 : REQUIRED FOR A 4-LONG-WORD BY 4-LONG-WORD MULTIPLY.
0491 745 : ONLY THE HIGH & LONG-WORDS ARE ACCUMULATED. THE BYTE
0491 746 : TABLE AT “BYTAB'' SHOWS THE INDICIES USED FOR THE
0491 747 : LONG-WORD OPERANDS AND THE RESULTING DOUBLE-LONG-
823} ;:g : WORD PRODUCTS.
53  000008FB'EF 3E 0491 750 MOVAW BYTAB, R3 : INIT BYTE TABLE INDEX
54 gs 93 0498 751 BYTLUP: CVIBL (R3)+, Ré : SETUP 1ST INDEX
A1 498 755 BLSS BYTOUN : AND TEST FOR END
55 83 98 0490 75 CVTBL (n;)o. RS : SETUP 2ND INDEX
56 83 98 04AD 754 CviBL  (R%)+. RS : SETUP 3RD INDEX
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1-012 OTSSSRET_A_CVT_TAB_RT EP=1984 LIBRTL.SRCIOTSCVTRT.MAR: 1 (12)
LAY 755
LA 7;9 LMUL  BIN UH(RB)[R&J 0(n2>[n53 PRODF _4 (R8) [R6)
¢l 11 04D 7 BR8 BYT LOOP
8407 758
4D7 759 BYTDUN:
8407 760 ; INCL CRY+0(RS) ; SMALL EXTRA FUDGE
1C A8 C A8 €O 0407 761 ADDL2  CRY+O(R8), PRODF+Q(R8) : PUT CARRIES INTO Sum
20 A8 30 A8 D8 04DC 76§ ADW(C CRY+4 (R ). PRODF +4 (R8)
26 A8 54 A8 D8 Q4ET 76 ADW( CRY+8(R8) . PRODF+8(R8)
28 A8 33 a8 8 8253 ;gg ADWC CRY+12(RBS, PRODF+12(R8)
S1 28 AB 01 1F  Ef 82%? ;gg EXTIV  #31, #1, PRODF+12(R8), R1 : GET NORMALIZE BIT
04F1 768 : NORMALIZED OPERANDS CANNOT PRODUCE A RESULT
04F1 769 : UN-NORMALIZED BY MORE THAN ONE BIT POSITION. SO
04F1 770 : IF NORM_BIT=1, SHIFT LEFT BY 0
82;} ;;1 ; IF NORM“BIT=0, SHIFT LEFT B8Y 1 AND SUB 1 FROM EXP
03 12 04F1 77§ BNEQ  NOSUBY ; XFER IF _NORM_BIT = 1
14 A8 D7 82;2 ;;g DECL  BINEXP(R8) : NORM_BIT = 07 SUB 1 FROM EXPONENT
04F6 776 : MOVE THE PRODUCT FROM PRODF TO S8INNUM, NORMALIZING
82;8 ;;g : 1T ONE BIT POSITION IF REQUIRED.
51 1F (0 82;3 ;gg NOSUBY: ADDL2  #31, R : DO EXTV'S FROM BIT 31 OR 32
68 18 AB 20 ST EE 04F9 781 EXTV  R1, #32, PRODF=4(R8), BINNUM+0(R8) : SHIFT LEFT O OR 1 BIT
06 AB 1CAB 20 51 EE O4FF 78 EXTV  R1, nsg. PRODF +0(R8), BINNUM+4 (R8)
0B AB 20 A8 20 51 EE 0506 78 EXTV  R1. #32. PRODF+4(R8). BINNUM+8(R8)
OC AB 24 AB 20 51 EE 82?2 ;gg EXTV  R1. #32. PRODF+8(R8). BINNUM+12(R8)
S1  0010°C2 32 0514 786 CVTWL T _BEXP(R2), : EXTRACT BINARY EXPONENT
14 A8 S1 (0 82}3 ;gg ADDL? RY, BIN EXP(RB) s ADD EXPONENTS FOR MUL
0510 789 : WHEN CONVERTING FROM REAL TO TEXT:
0510 790 : THE BINARY EXPONENT MOVES TOWARD ZERO WMILE THE
0510 791 : DECIHAL EXPONENT MOVES AWAY FROM ZERO BY AN AMOUNT
051D 79; : ABOUT EQUAL TO LOG(BIN EXP).
0510 79 * WHEN CONVERTING FROM TEXT TO REAL:
0510 794 . THE DECIMAL EXPONENT MOVES TOWARDS ZERO WHIL THE
8§}g ;gg . BINARY EXPONENT MOVES AWAY FROM ZERO.
51 0012'C2 32 0510 797 CVIWL T _DEXP(R2) : GET EQUIVALENT DECIMAL EXPONENT
E4 A7 ST (2 8255 ;33 SUBL? RY, DEC Exé(nr) : AMD SUB IT FROM RESULT EXP
05 0526 800 RSB : RETURN
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Psect synopsis 1984 11:13: L.SRCIOTSCV

LIBRT TSCVIRT.MAR; 1 (13)

PSECT name Allocation PSECT No. Attributes
ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000000 ( 0.) 01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
_OTS$CODE 0000091A ( 2330.) 02 ( 2.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
bocscnvosnssacoscccssasas ¢+
! Performance indicators 1
{occcscssssassesecdrnoccene
Phase Page faults CPU Time Elapsed Time
Initialization 30 00:00:00.07 00:00:01.80
Command processing 105 00:00:00.31 00:00:04.59
Pass 1 228 00:00:04.76 00:00:19.55
Symbol table sort 0 00:00:00.50 00:00:01.51
Pass 2 178 00:00:01.55 00:00:06.27
Symbol table output 10 00:00:00.05 00:00:00.06
Psect syriopsis output 3 00:00:00.01 00:00:00.01
Cross-referance output 0 00:00:00.00 00:00:00.00
Assembler run totals 556 00:00:07.26 00:00:33.79

The working set Limit was 1200 pages. .

38880 bytes (76 pages) of virtual memory were used to buffer the intermediate code,

There were 30 pages of symbol table space allocated to hold 482 non-local and 19 local symbols.
943 source Lines were read in Pass 1, producing 15 object records in Pass 2

13 pages of virtual memory were used to define 11 macros.

deccccccecccccccccccccccaan +
! Macro Library statistics ‘!
L L LT P +
Macro Library name Macros defined
$2558DUA28: [SYSLIBISTARLET .MLB;2 5

486 GETS were required to define 5 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LISS:0TSCVTIRT/0BJ=0BJS:0TSCVIRT MSRCS:0TSCVIRT/UPDATE=(ENHS:0TSCVIRT)
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