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LLL 1111111 BB88B88BB8BBBB RRRRRRRRRRRR TTTTTTITITTITITITT  LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLL 111 888 BBB RRR RRR 177 LLL
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?:gt$cv RY = Kernel Convert real (G and W) tg tgxt 16=SEP=1984 00:28:23 VAX/VMS Macro V04-00 Page 0
e of contents

(2) Edit nls{or

(3) DECLARAT Oﬂg

(4) 0 § tgvt_x_ = Convert G and H to text
(5) QTSSSCVITHTT_R8

(6) OTSSSCVITG T R

(10) 6 CVT_HANDCER = Local ?ondition handler
(11) OTSSSRET_A_CVT_TAB_R

(13 2 TABLES

A




?Is%gtvtll = Kernel Convert real (G and W) t: tgxt 12-5 P-lgg‘ ?? fg ig !t

P S LS S S e s

s~

N = O 000 NO W E N = O O G0 N0 S~ LN = O O 00 O W 8~ iR = OO 00 NN WA S i) —

LA LA TE PR TR PR TR PR P TR PR PR PR PR PR PR PR PR PR PR PR PR PR T T T 1

c V04~ 00
SRCIJOTSCVTRT.MAR;1
H) to text

Edit:

X/
IBR
(G
s HAR

VMS
TL.
lTL; 015885v1l1 = Kernel Convort real e

File: OTSCVT

: LEB1012

Page

""lt""'.""""'.."""."l'"""'Q'Q.""'.".""'.'i.'.""ttit'i'

LA R B BB N N E NN EENENJEJ:EJEJ;E}N ]

+
+

COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL iOUlPHENT CORPORATION, ‘MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
% N ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
NCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
COP!ES THEREOF HAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
?;xsgrgggégﬂ NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggpoan??sa NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONS
SOFTWARE ON EQUIPMENT WHIC

ITY FOR THE USE OR RELIABILITY OF ITS

IBILITY
H IS NOT SUPPLIED BY DIGITAL.

LA AR d AR AR R R R R R R d R 200 0202 0 022 2 20

FACILITY: Language-independent Support Library
; ABSTRACT:

A routine to convert G and H floating values to a string of
ASCI] digits and an exponent. It is meant to be used as
a base for floating point output conversion routines.

ENVIRONHENT User Mode, AST Reentrant

AUTHOR Tom Eggers and Steven Lionel, CREATION DATE: 25-Jun=1979

L]
4
*
*
*
L
*
*
*
*
*
*
*
*
*
*
]
*
*
*
]
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= Kernel Convert real (G and W) tg text 1 -55331334 ?? f! ig AX/VMS Macro V04-00 Page ‘5,

Edit History

>

D e

4

"

O8O O O VWAV S 55 8 8

NN = OO 00 O N8 i - O 000

NI~

SJSSR

—O 000

AT A TR TR TR TETETATE AR TR T A TR NETATE LA DA A PR 1

LIBRTL.S 1 TSCVTRT.MAR; 1

SBTTL Edit History

oOoO
o000
AN —
"

1-010 -

1-011 -

1-012 -

= Original

Algorithm 1 lonontod by Tom r SBL 25-Jun=1979
Remove STRINGCLEN from Trame.  SBL 112 uf’?3 3 .
Keep sign uhon right rounding to zero. SBL 16=July=1979

Hhon uting RT_RND, if r?unding would be to the rifhs

number of significant digits, use the Latter. 7-July-1979

Add SV}.=AN SI for correct processing of reserved operands.

n t Lloop if a rosorvod erand gets replaced by another. SBL 29-0Oct-81
? pug gtr u; { ?82 for Gg loat’ng. SBL, 4~Feb=-1982

Add for a Literal, missing foF three years! SBL 12-May-1983

Extr ct the codo that reci ro otos inter to an item in the
Otst A_CVT lAl tab e from OTSSSCVT MUL and include it in calls

from OTSCVTRT s allows DTSCVTTn and ADACVTNL to call
OTSSSCVT HUL in o 5 uglor f‘;hion. It also saves a few u-seconds

in these calls
Add » JSB routinc that returns addross of OTS$SA_CVT_TAB table. This
routine will serve the purposo 5 u es autsTdc the sharable
ilago (LIBRTL) that contains this routine will be able to reference
this table. This routine, named OTSSSRET_A_CVT_TAB_R1, is also
added to LIBRTL'S vector. FM 13-MAY-83

Removed the CVTLP and CVTPS instructions to improve the performance
of this routine. Instead onv instrgctions were used. | also

fixed some comments. f
Move tables to position aftor PSECT declaration. LEB 22-Mar-1984
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Convert real (G and H) to to:t
DECLARA IONS

>

- -

-
DC
- -

OO

T
"

R g e o
-l -
>

DO

S 4 44

e et o S T

>

2 OO C

R S RS

30303030 30303030

; 530 %
1 ; 1 1

&>

-
-

D o i g S I S S S

..

e

-

. .SBTTL DECLARATIONS
§ INCLUDE FILES:

: EXTERNAL DECLARATIONS:

: .DSABL GBL

§ MACROS :

$SSDEF
SCHFDEF

EQUATED SYMBOLS:

PSECT DECLARATIONS:
.PSECT OISSCODEEPEC USR, CON,

“80“0
(VL LV N O NO W i) = O OO WSS N
°

LR TR T

RD, NOWRT,
101
} ; ; OWN STORAGE:
104 ; CONSTANTS:
} 33
107 ASCII_ZEROES:
} .QUAD  “X3030303030303030
1 ? TABLE: .WORD “X . “X3130, “X ; o
1) LWORD  “*X e X . "X 0
11; LWORD  “*X o °K . "X ; P
1" LMORD  *X . *X3631, “X3731,
114 WORD X . X . *X ; o
115 .WORD * . X ? o % o
119 QW'D - '] .' '] .x L]
1) .MWORD * . "X ? . "X 0
118 .MORD * . X e X o
1" WORD “X e ? . *X o
1 ? LMORD  *X . X . *X g.
‘ .w.o .. '] .‘ & “ L
1 ; LMORD *X o *X e *X 0
‘ .m.o . ) .' ) ‘! ]
124 .WORD * o X e o
1 s .m'o - '] .l @ .’ L)
? 9 WORD * . X . X 0
} : » [ [
158 8839, ~x3639; ~x3939;

REL

LON

'§-3Ep-idne 99:43:88

AX/VMS M
LIBRTL. S

v04-00
T SCVTRT.MAR; 1

: Prevent undoclarcd
: synbo s from bein g
; automatically global.

LCL, SHR, =
6

L I I N I B B B N N I I N I T L I I U

of the character 0

Page

)
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gtge SRRt roo 6 0o 0 8 chre RIS ML YA OB s "

! ; Stack frame offsets from R7

1
}
1 ;s Common frame for kernel convert routincl
rfrrrrrz 1 PACI%D s =-§ 3 Tonp for packed roprosontation
FFFFFFF 135 FLAGS = PACKED - 4 ; Fla ’ for outcr ond nner routines
FFFFFFFO 1 9 SIG DIGITS = FLAGS - & : 8 8 ficant digits
FFFFFF 1 STRING_ADDR = S1G_DIGITS = & : A? ress of temp string
FFFFFF 1 SIGN ="STRING ADDR - & : 3
FFFFFF 1 DEC EIP = SIGR - & : Dccinol exponent
FFFFFFEOD 14 OFFSET = DEC EIP - &4 : Offset
FFFFFFDC 14 RT_RND = OFFSET = & ; Right round point
L = RT_RN : Common frame size
FFFFFFDC u COMMON_FRAME RT_RND C f 1
1644
145 s BINNUM HOLDS THE & LONG-WORDS OF
1" : THE BINARY FRACTION. IT IS INITIALIZED
14 : WITH THE ''STRAIGHTENED OUT'' FRACTION
1'-3 ; BITS FROM THE HW=FLOATING NUMBER.
14 ; BINNUM+0<0> IS THE LEAST SIGNIFICANT BIT
} ? BINNUM = 0 : BINNUM+12<31> 1S THE MOST SIG BIT
888888?8 1 i INT = BINNUM + 16 : INT MUST BE 1ST WORD AFTER THE &
1 s LONGWORDS OF BINNUM, IT IS USED TO CATCH
154 : THE BINARY FOR THE 9 DECIMAL oasns
155 s WHEN BINNUM IS MULTIPLIED BY 10++9,
00000000 1 9 .IF NE, <BINNUM+16=INT>
1 .ERROR ;s INT MUST FOLLOW THE & L-WORDS OF BINNUM
}Ss .ENDC
00000014 160 BINEXP = INT + & : THE BINARY EXPONENT. IT IS INITIALIZED
16 ;s FROM THE H-FLOATING EXPONENT.
00000018 16 PRODF _& = BINEXP + & s A TEMPORARY FOR HELPING WITH THE
16 s X4 MULTIPLE PRECISION MULTIPLY.
164 : THIS WORD NEVER GETS ALL
) 165 : THE APPROPRIATE CROSS PIODUCTS ADDED IN
00 169 3 IS NOT REALLY PAR pf THE RESULT.
( 16 s IT'S HERE BECAUSE "EMUL'' ALWAYS GIVES
) 163 : DOUBLE L-UOR PRODUCTS EVEN WHEN THE LOW
W }9 ;s WORD ISN'T NEEDED (WANTED).
0000001C ':' 17? PRODF = PRODF _& + & : THE & LONG-WORDS OF PRODF MUST STARTY
C 17§ s JUST AFTER PRODF_& (WHICH IS ALWAYS
00000000 00D 173 3 o, Dot dst-pnoeel TP N8 PREDFSY,
0000 175 .ERROR™ ; PRODF MUST FOLLOW THE L-WORD OF PRODF _&
0 };’ .ENDC
0000002¢  0C 178 CRY = PRODF + 16 ; USED FOR A "‘CARRY SAVE' MULTIPLY.
0000003C '& }i? LOCAL_FRAME = CRY ¢+ 16 ; SIZE OF DATA AREA TO ALLOCATE ON STACK
UL
4
0C 182




J 6
g™ OTSERCVT kot = Convert G and W o text 'G-SEP-198¢ 11:13:83 [LIANTL. REISTSCVTAT.mar:1 T2%¢ (2
os +SBTTL OTSSSCVT_x_T = Convert G and H to text
: FUNCTIONAL DESCRIPTION:
This routine converts » floating point value to a string

of ASCII digits. It is ?ntondod to form the base of a
Language's Tloating point output conversion routine.

AT AT A TETE TR PR TR TR PR A PR PR TR PR PR PR TR TR PR PR TR PR TR TR FE PR TR TR T
-G
wr
@

CALLING SEQUENCE:

-

INPUT PARAMETERS:

gg MOVAB common_frame, R1 2 gcc common_frame definition above
| 9 MOVL sirin addrﬁss STRING_ABDR(R1)
9 MOVL its, 313 DIG{T t 1
38 MOVL uscr ags FL GS(R1)
MOVL rt roun ﬁ ND(R1) : Optional
0 MOVAB g
1 ors stvr_:,r,ao ; x is the datatype, G or H
; : outputs
3 0FFS£T(I1) - offset
4 3 DEC_EXP(R1) = decimal exponent
5 : SIGR(R1) = sign

Number of ?lacos to the right
of the decimal point to round

after. Ignored if V_ROUND_RIGHT
is clear.

VALUE 3 floating value to be convertod
1 SIG_DIGITS(R1) : Number of si nificant digits to
1 : generate. neither V_TRUNCATE
1 : or V_R IGHT is set, the
1 : value w l bo rounded to this
1 : many digit
1 FLAGS(R1) : Caller suppliod flags:
18 1 V_TRUNCATE = 24 3 Truncuto. don't round.
1 1 VCROUND_RIGHT = 25 3 “rt ro?nd" digits to
1 :r ght of dec point.
1 RT_RND(R1) 3

IMPLICIT INPUTS:

D e S e T S e C S CO O CH S I O O T T s S o2
AORLNINLNIAINININIAININLAINININININININININI NININININIAIAIAININI NI NINININININININD b b b e b b b b o b e e e e e el

OOV NOWVE WM = O OO NO VSN = OV NS LWIN = O

NONE
QUTPUT PARAMETERS:
out_string ; String with result, It will
: Not have valid digits aftor the
. S’Q?ostod number of significant
: Iho Length MUST be at Least:
: 9-IN1( sig_digits+8)/ ))0
3 offset : The of sot nto o? ?’r ng at
: which tho first ?n icant digit
: may be S guarantee
: to be e thor .
| 40 ; exponent : The signed docinal exponent of

|

A2
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0 o 0 € £ CB o o £ L L

K 6
TSSSCVIRT - -SEP= :128: -
B3 oTSEREVE ST L comvert e tna"n b text '$-SERIORE DN YOO WSSV P &)

O( 3 h
! RN AR e
e : ; .?'i B gn fcant digit.
I : sign : =1 1f the value is negative
U( ; if the value is zero

if the value is positive
IMPLICIT OUTPUTS:
NONE
SIDE EFFECTS:
Alters registers RO through RS.
SSS_ROPRAND = If the value is a reserved operand
SS$_ACCvIO . or other nasty errors if the Length of
ou}-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.

2OC

- lanlan lan an an o an S ae o an  w a aea-

"

AR TEA TR PR PR TR TR DA TR PR PR DA PR TR TR T )

OO O OOV AWMWMUVWANNE S 0
£ AN = OO 00 N0 NS LN — O O 00 N0 V8~ iR —

]

A2
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TSSSCVTIRT = Kernel Convert real (G and H) to text 16-SEP- AX/VM o vV04-00 P
9i3ts orssscvt KoTVRE §-3EP-1080 99:48:83 YLTANTE. Sactor e TRl a1 PO
g 9 SBTTL OTSSSCVT_H_T_RS
D e
::g § ; JSB entry point
D 14
00D 72 OTSSSCVT M T R8::
57 S} 00 D ¥ AOOL"  R1, R? : Use R7 as bas
B4 A7 D& ::g ;g =" ugLaL el exr(nr) ; 1~11 DECIMAL EXPONENT
b1 g '*03 7? T éVTUL (RO), ; Test for zero and negative
0D 7 BNEQ 108 : Not zero
0320 0008 78 BRW LERO : Is zero
6 1 00D 79 108 BLSS MEG_VAL _H F Nogltivo?
E8 A7 1 0 E ? MOVL #1,°SIGR(R7) : No, 1ct sign
A1 ::Ez g oy gga NOTRES M : Continue
51 S1 OF ?g EF ::Eg g g -55E5v 18‘ #15, R1, R : Roservod operand?
58 6D Ds E b MOVL (FP), RS 3 Savo handler address
00000101'5? F? F g CALLS #0, 5% : Rostrvcd operand
8000 8F 6 g F cwPw (RO), #*x8000 : Still reserved?
i FC 3 BNEQ  TSTVAL_HW : No, try again
030A 3 ~'Fs BRW LERO : Yes, call it zero and quit
0 0 58: HWORD  *MO
6D 0420°'CF E g 91 MOVAB U‘&VT_HANDLER. (FP) : Enable condition handler
60 73FD 9; TSTH (RO) : Force reserved operand fault
04 } . 34 RET : Continue
EB A7 01 CE }1 35 ;8?§ES "HNEGL #1, SIGN(R?7) ; Set negative sign
ORI B e pomewes s easugom e,
14 A8 $ 4000 BF C }}2 90 SUBLS l‘ikO 0, R1, BINEXP(RSB) E REMOVE EXCESS FROM EXPONENT
11F 81 s PICK UP H=FLOATING FRACTION AND STORE AS A LEFTY
11F i s NORMALIZED UNSIGNED A-EONGHORD INTEGER H{TH THE BINARY
H: 2 : POINT BETWEEN BITS 32 31 OF "BINNUM+12’
5S¢ 02 A 1 9C 11F 5 ROTL #16, 2(RO), R4 : GET BYTES #5.4.3.2; STORE 3.2.5.4
53 06 A 1§ 9C 0124 9 ROTL 312. %(RO) R3 : GET 3 8 g.? sfORE 7,6.9,8
52 O0AAD 10 9C } g ! ROTL  #16, 10(ROS, R2 : GET 18,12.11,70; store "11,10,13.12
51 0E A C 1 MOVZWL 14(RO), R1 : GEY 2,2,15,14
517 51 18 ¢ } g 1§ ROTL  #16, Rf, R1 : STORE fs. i.1.1
1 li s DENORMALIZE BY 1 BIT TO INSERT
} § }‘ s THE HIDDEN BIT. THIS WILL LEAVE 15 GUARD BITS.
1 1 EE 1 15 EXTV #1, #32. R, BlNNUH*?(R )
84 i 1 EE 1 1? EXTV "M, 832, R;. BINNUM+4& (RS)
8 A 1 EE 14 1 EXTV #, #3532, RS, BtNNUHOO(R )
54 & P 1 EF 14 18 EXTZ! n, R4, R
0C A8 54 80000008o F §9 16; 1 BISL #*%80 06000. R4, BINNUM+12(RB) ; AND SET HIDDEN BIT
6 1 015 20 BRW BEGSRC : Now convert the value

A2




M6 <
A SevT_COTURR" reet (G and W) to vext 18-gEPI108e 99:7%:83 MLTANTE SREIS TR PO 4 1=

8
} i SBTTL OTSSSCVT_G_T_RS
1 g e
} 9 : JSB entry point
1 L ]
1 OTSSSCVT G_T_R8::
57 S1 00 O MOUL"  RY : Use R7 as base
E4& A7 D4 } g TSTVAL GELRL DEt EKP(R?) s INIT DECIMAL EXPONENT
51 60 OC 86 1 “"EXTV #, N2, (RO), R1 ; Test for zero and negative
3 12 BNEQ 10§ : Not zero
02A 1 ERW ZERO : Is zero
6 19 016 5 108: BLSS ? AL G ; Negative?
E8 A7 1 D? 16A ’ MOVL l SlGN(R?) : No, set sign
B 1 }9 e VAL ggﬂ RES_G : Continue
S1 S1 08 %8 g; }; ‘§ N 'E%E%V 18‘ #11, R1, R1 : Rcscrvod operand?
: No
0000018C'EF 0 B 017 3| CALLS #0, 5% : Reserved operand
00000800 8F 60 Oc 04 D O17E 342 CWPIV  #4. #12, (RO), #*XBOO : Still reserved?
b5 ¢ O 4 BNEQ  TSfvAL_6 : No try again
027F 0030 } g 2; 3. Bsgao ZERO 3 stiLl reserved, call it zero
60 0420°CF 9 O1 § 4; ' MOVAB  WACVT_MANDLER, (FP) ; Enable condition handler
60 S3FD 01 4 T1STG (RO) ; Force reserved operand fault
04 }39 28 RET : Continue
E8B A7 01 CE }3; g? &8?555 GHNEGL #1, SIGN(R?7) ; Set negative sign
: 52 S§ 19 338 TUBL2  HLOCAL FRAME, SP § SETUP POINTER TO LOCAL DATK AREA
14 AB S1 00000400 8F ¢C }:} gg SUBL3  #X400, R1, BINEXP(RS) : REMOVE EXCESS FROM EXPONENT
1AA 5? s PICK UP G=FLOATING FRACTION AND STORE AS A LEFT
1AA 5 NORHAL!ZED UNSIGNED 6-LONGUORD INIEGER HIIH THE BINARY
}a gs POINT BETWEEN BITS 32 £ 31 OF "BINNUM+12''
S¢ 60 10 9C O01AA 60 ROTL #16, (RO) Got high fraction
537704 A0 10 9C OIAE 361 ROTL  #18. 4cnos."Rs ! 5% lof trastion
18 65 : DENORMALIZE BY 1 BIT TO INSERT
}g 6g s THE HIDDEN BIT.
g 7C 018 29 CLRQ BINNUM+0O(R8) : Clear Low order bits
D4 18 CLRL R
4% 3% I 13 EF 0ien 388 EXThy 431 ‘gf A e
0C AB 54 80000008 sf §9 1(2 ? BISL! I‘XQOO 0600 R4, BINNUM+12(R8) AND SET HIDDEN BIT
000 1 1C8 7 BRW BEGS : Now convert tho value

e ———— - —— e



?IB?SCVTRT

52 00005C7 EF
14 A 0010'%%
14 A8 0290°'C2

&b

52 00000867'5F

52 00000527'EF
50__ 0010°'C2

51 50 FF BF
08

" N " gf
51 1

50 N

14 A8 50

9

52 00000016'85
DA

51 0000%;07'2%
52 1 2
0256

A0

OON—SNNN
e dayl

OmMooCotonM

- ) =i OO

—Oo00—

-t YOO

-0 WOm

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
[
4
&
&
4
4
4

BEGSRC:

BIGEX2:

BIGEX3:

ADDL
SUBL

B8SBW
BRB

3

; ! X/VMS o V04=00 Page g

IBR rL.snc OTSCVTRT.MAR; 1 ("
; NOW SEARCH rn POWER=OF=TEN TABLE TO FIND
¢ AN ENTRY CLO ro n; VALUE STORED
» IN BINEXP DIVIDE (OR RATHER
: MULTIPLY BY rne R CIPROCAL) BINEXP & BINNUM
: BY THAT TABLE ENTRY TO GET THE RESULTANT
: FRACTION INTO THE RANGE :
: 1.0 .GT. (FRACTION * 2++* EXPONENT) .GE. 0.1
: THE TABLE SEARCH 1S anoxen INTO THREE PIECES: THE
: BIG NUMBER EXPONENTIAL SEARCH (STARTING AT BIGEXP),
: THE SMALL nunaen EXPONENTIAL SEARCH (STARTING AT
: SMLEXP), AND THE MIDDLE NUMBER SEARCH OF THE LINEAR
: PORTION'OF TNE TABLE (STARTING AT SRCLIN).
™16, R2 : GET 1ST ADR OF LINEAR TABLE
r ae XP(R2), BINEXP(R8) : COMPARE WITH ENTRY'S BIN EXP

Ex BRANCH FOR SMALL NUMBERS
<T1 ~TM16>+T_BEXP(R2), ainexpcaa)

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 BY THE RECIPROCAL) BINEXP & BINNUM.
116, R2 ; EXPONENTIAL SEARCH FOR BIG NUMBERS
BIGEX1
TSMALL, R2 : EXPONENTIAL SEARCH FOR SMALL NUMBERS
T_BEXP(R2), RO ; GET POWER=-OF=2 FROM TABLE
#=1, RO, R : FOR LARGE, CALC: 1.S*ENTRY
BIGEX?2 : XFER FOR BIG NUMS (POSITIVE EXPONENT)
5?1'a?1' R1 : FOR SMALL, CALC: .7S*ENTRY
R1. RO FORM .7S*ENTRY OR 1.S*ENTRY

RO _NOW CONTAINS VALUE HALF WAY
BETWEEN THIS AND NEXT ENTRY.
IS THIS CLgSEST TABLE ENTRY?

RO BiﬂﬁlP(RB)
IF YES,

l<T1-TO> R2 NO, GO'LOOK AT NEXT ENTRY
BIGEX1

B F%ND THE RECIPROCAL TABLE ENTRY POINTED TO BY R2.
: R CONIAINS THE BASE (T0) PLUS AN "INDEX''. THE

: RECIPROCAL ENTRY HAS AN ADR OF TO-INDEX" WHICH

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

10, R1 : gET BASE ADR

R1. R1 : ¢*BASE

R2. R1, R2 : GET ADR OF RECIPROCAL ENTRY
RMUL : YES, GO MUL BY RECIPROCAL
BEGSRC : AND GO TRY AGAIN

@
0 bt Pt ot et et (T
Fo
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TSSSCVIRY = Kernel Convert real (G and H) to text 16-SEP-1 AX/VMS Macro V04=00 Page 1 0T
?-313 orszscvr_s,t-aa 3 ssp-1384 ?? fg ig LIBRTL.S J TSCVTRT.MAR: 1 v (8, Pse
E 429 SRCLIN:
E & : THE CONVERSION WILL TAKE PLACE FROM THE LINEAR (IN
E & : POWERS OF TEN) PART OF THE TAB%S
£ & : The °E$'"‘ﬁ EXPONENT = 1 + LOGT0(2) * (BIN_EXP = 1). Use this
E & 3 aggrox mation to go* the 1st probo into the table. PSE
E 436 } S approx noy b small, ut no noro than that. —
E 435 : The apprsx as ccn tcsto ox ag;t vel y over the
E 4 9 : ran 1 and always works $AE
E 2 : cxccpt for BIN EXPsT uhich has a special code hack. 01
S1 14 AB 1 cg 4 3 SUBL3 BINEXP(R8), R : ET (BINEXP = 1) X
gl 44g BEQL ns E * 1nexp-o1 nsr RN 0 (hack)
51 0004D1 8F sa 44 MULL2 #1233, n1 ;123 * LOG10(2)
51 1 F& BF g C 44; ASHL  #-1 R1 : aenove tue &096 FACTOR
1 0é 21 22‘ INCL R s FINAL +1 e
51 00002214‘2F C4 4§ 445 SRCL1: MULL2  #<T1-T0>, R1 ; MUL BY SIZE OF TABLE ENTRY ot
1 €O 024A 449 ADDLZ R1, R : GET INDEX*size+TM16 In
52 00000140°'8F €O 22 223 ADDLZ  #<fo-Tm16>, R2 : GET INDEX*size+T0 gg:
14 A8 oo1o'c; 81 54 449 CMPW T _BEXP(R2), BINEXP(R8) ; COMPARE EXPONENTS Syn
B 14 8 ge 2§? BGTR FOUND : XFER IF ENTRY .GT. BINNUM g;:
5¢C 65§ rne NEXT INSTRUCTION IS COMMENTED OUT. IT CAN NOT XFER. Pse
5C 453 ; BLSS 5 : XFER IF ENTRY TOO SMALL Crc
OC AB 0OC A2 D1 sg Agg CMPL 1z(a ), BINNUM+12(R8) : COMPARE HIGH-ORDER FRACTION Ass
(AR S
08 AB 08 A; D1 0265 45 CMPL <nz>. BINNUM+B(R8) ;gg
R O B s
" uf OO0 8 S0 s 2
o§ 1F §7 46 BLSSU snA5L
£8 6; D1 77 46 CMPL  O(R2), BINNUM+O(RS) : COMPARE LOW-ORDER FRACTION
g 1A 027A 464 BGTRU  FOUND
52 00000014°8F CO O ; 225 SMALL: ADDL2 #<T1-T0>, R2 : ADVANCE TO NEXT TABLE ITEM -
§ & 46? : FINAL CHECK FOR DEBUGGING. REMOVE THESE NEXT THREE —
83 4é : INSTRUCTIONS AFTER ALL THE TESTING IS DONE. (OR 54
0 E 2 : ; LEAVE THEM IN=- THEY DON'T REALLY HURT.) .t
471 ; CMPW T _BEXP(R2), BINEXP(R8) : FINAL SIZE CHECK
47; : BGTR FOUND The
2;‘ p HALT : BAD INDEX FORMULA -
50 oooogzor'gg g; : 2;5 FOUND : ?ﬂ!ﬂ" ;g 58 : GET TABLE BASE ADR
0A 13 g 2;? BEQL  MULDUN : IF 0, DON'T MUL BY 1.0
F 473 : FIND THE RECIPROCAL TABLE ENTRY PO}NYED T0 BY R2.
F 480 : R2 CONTAINS THE BASE (T0) PLUS AN “INDEX''. THE
F 481 : RECIPROCAL ENTRY HAS AN ADR OF '‘TO-INDEX'' HHICH
; 2 ; : 1S CALCULATED BY 2+TO-(TO+INDEX), OR 2+¢TO-R2.
¢ F 484 ADDL2 RO, R : 2+BASE
52 ?8 gg cg 2 485 SUBL ag. ag. R2 : GET ADR OF RECIPROCAL ENTRY




§ 7
o GrAGER ARG oL (6 W0 5 eert SELORS QQINEE YIRS MESEIO anst  Th

01€9 30 8332 23? BSBW RMUL : AND MULTIPLY BY RECIPROCAL
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TSSSCVIRT - Kernel Convert real (G and H) to text 16=SEP=1984 00:28: AX/VMS Macro V04-00 Page 1 T
?—313 ovs!scvt_e_r_na 2-55?-1334 ??zigzig LIBRTL.SRCIOTSCVTRT.MAR; 1 » (3) at
489 MULDUN: : BINEXP SHOULD NOW CONTAIN 0, =1, =2, OR =3
4 : SHIFT BINNUM RIGHT BY THAT NUMBER OF PLACES
b4 ; IN ORDER TO REDUCE BINEXP TO ZERO, THUS
9 4 : FINALLY FINISHING WITH THE BINARY EXPONENT
83 23‘ : ROUND USING THE BITS SHIFTED OFF TO THE RIGHT
50 14 Ag §§ 99 495 MNEGL BINEXP(R8), RO : FIND BIT # FROM BINEXP
3 92 239 BEAL  GETDIG : IF 0, SKIP RIGHT SHIFT
51 SO 01 (3 F 49 SUBLS  #1, RO, R1 : GET POS OF 1ST DISCARDED BIT
51 &8 0% 21 EF :E 493 EXTIV R1, #1, BINNUM+O(R8), R1 : GET 1ST DISCARDE BIT
68 6 EE 02A ? EXTV RO, #32, BINNUM+O(R8), BINNUM+0(R8)
04 :g 8‘ A EE 02AD 3 EXTV RO, #32. BINNUM+4(R8). BINNUM+4(R8)
- ok 10 A EE gg 4 Efgf 3 anﬁn§{e?£§?°"”‘"°" T & XT EXTV WILL GET 0'S HERE
OCA8 OCA8 20 SO EE 028 B EXTV a&. #32, BINNUM+12(R8), alununo12(n5)
E 9 ; CLRL  BINEXP(R8) : BINEXP NOW REDUCED TO ZERO
68 S1 CO0 02¢C 08 ADDL2 R1, BINNUM+0(RS) ; ROUND WITH 1ST DISCARDED BIT
04 A 0 O (8 509 ADWC  #0, BINNUM+4(R8)
08 A 0 D ¢ 10 ADWC  #0, BINNUM+8(R8)
0C A 0 D g‘ }1 ADWC  #0, BINNUM+12(R8)
55 EC A7 DO 0204 15 GETDIG: MOVL  STRING ADDR(R?), RS : GET ADR FOR DIGIT STRING
56 FO A? 01 CI D8 51% ADDL3 #1, SIB DIGITS(R7), R6 : Number of digits wanted
EO A7 O1 °8 b0 515 MOVL M 8rr551(n7) : Initial offset
85 30 9 Ez }9 MOVE  #*A/0/, (RS)+ : Start out with a zero
E4¢ 518 : NOW "05 THE BINNUM FRACTION BY 10+*+*9 IN ORDER TO
E4 519 : FORCE 9 DIGITS TO THE LEFT OF THE DECIMAL POINT.
E4 0 : THEN CONVERT THAT 9 DIGIT BINARY INTEGER TO A
E4 1 ¢ STRING FOR OUTPUT IN THE FINAL ANSWER. REPEAT
E: i : THE PROCESS UNTIL ENOUGH DIGITS ARE OUTPUT.
4 & .MACRO IMUL2 I, R, 7L
E4 5 EMUL I, R, #0, RO
4 9 TSTL R
€4 BGEG L
4 3 ADDL2 I, R1
E4 L: movL RO, r
E4 0 Aong R1. &+R
52 1 .ENDM IMUL
10 A8 D& E; g DIGLUP: CLRL  INT(R8) : CLEAR FOR DIGITS LEFT OF BIN POINT
£7 g : MULTIPLY 4=LONG-WORDS BY 10+*+*9, PROPOGATING CARRIES
E; ? ¢ ACROSS THE LONG-WORD BOUNDARIES.
52 3B9ACAO0 8F DO Ez 3 MOVL  #1000000000, R2 : SETUP 10++9
55 40 IMUL2 R2, BINNUM+12(R8)
Py IMULZ RZ., BINNUM+B(RS)
10A8 00 D08 O031A &5 ADWC  #0. INT(RS)
E 4 IMUL2 R2. BINNUM+4(R8)
05 Ag 38 ) 44 ADWC  #0, BINNUM+12(R8)
10 A D 8 545 ADWC  #0. INT(R8)




E 7

- - - . . = 1‘
gt SRRRRH TR oo 6 e 0 66 ket OGO DTN AR BB s " Wy [
IMUL2  R2, lNNUH*?(Rg)
8 A D ADWC #0, BINNUM+B(R8)
TR g i el
A 0 ADW( #0, INT(R8)

. s NVERT BINARY NUM NOW LEFT OF DECIMAL POINT INTO
: 9 PACKED DIGITS.

DD®D D NN

5 0% ¢O ADDL2 #9, RS R5 will store least signif digit

(lsd) in the high order byte.

53 S5 0 MOVL RS, R3 : sa¥c the old address
F7AS FC9B CF 7D MOV@  ASCII_ZEROES, =9(RS)  : Initialize the string to contain 30's
; the 9th byte will be filled below
51T 10 Ag 02 7 MOVL INT(R8), R : R1/R2 must be a quadword for
68 CLRL R¥ : the EDIV
5« S1 S1 00000064 5 1 $§ sga{ gogo. R1, R1, R4 : extract two lsd
75 F CF&4 7 MOVW TABLECR4]), ={(RS) : Load correct char rep of the 2 digits
5¢ 51 S1 00088364 %S ?g 7; sgéz l&§t. R1, R1, R4 ; extract two lsd e ’
75  FC7A CF&4 0 9 MOVW TABLECR4]), =(RS) : Load correct char rep of the 2 digits
¢ S1 51 00000064 8F ?g g; ggaz g6§b. R1, R1, Ré ; extract two lsd ’ v
75 FC69 CF&4 0 GA MOVW TABLECR4]), =(RS) : Load correct char rep of the 2 digits
5 51 51 00000064 8 ?g A EDIV g3§5. R1. R1. R  etool S i T e .

load correct char rep of the 2 digits

4
108: MOVW TABLECR4), =(RS)
5) character rep needed for Last number

7S FCSB CF4é BO
75 51 ADDBZ  #*A/0/, Rf, -(R

55 D0 MOVL R3, RS : Move strinsugointer un bx 9, ie,
i ADVANC PUT STRING ADDRESS
SUBL2 #9, Ré ;: 9 more digits
BLEQ ROUND : Loop for more?
BRW DIGLUP : Yes

0 O OO © O00 000000000000 0000 NN N NNNNNNNOONONO OO OO OO VWAL IS 0 0

O
Ndooowg\nam—MWMbw-ooo%mawaomw\nawaomwmmw

AB
1
é
D
; .
C : This routine rounds the value to the given number of significant
C ; digits, unless flag V_TRUNCATE is on. If so, the value is truncated
E ; at the next digit.
C ROUND :
56 07 C DECL Rg
53 > Cg C ADDL2 R6, RS ;: Find Lleast significant + 1
3A F4 A7 1 E C B88S #V_TRUNCATE, FLAGS(R?7) fINg : Truncate if desired
15 F&6 A7 1 El CA 8BC #V ROUND RIGHT, FLAGS(R?7) : Round io ri?ht of dec pt?
S1 DC A7 E4 A7 C1 O3CF ADDL3  DEC_EXP(R7), Rf_RND(R?), Ri : Yes, find i
io 19 D; BLSS F{NIS ; Exit it round to zero
FO A7 1 g! D CMPL R1, SIG_DIGITS(R?) : Round to right of # ?19 digits?
07 8 ] BGEQ 5% : Yes, use number of significant
DD : dig‘ts instead.
21 D? DD INCL R1 : Finish calculation
55 EC A7 1 8 DF ADDL3 R1, STRING_ADDR(R7), RS ; Get rounding character address
35 ?s 1 03E4 5% CMPB-  (RS), #*A/S/ ; Round?
19 0367 59 BLSS r;uxé : No, just finish
§8 ; g? E9 9 MOVL R5, RO : Save position
EC 600 108 CHPB  =(RO), #*A/9/ ; 1f this is a 9...
g 33 EF 6 BLSS 208
60 Fy - @& MOVB #*A/70/, (RO) : Then it becomes a zero

R— e ————————————
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51
61 FO A7 30 6E

;1
c

D&
06

OTS SCV#

4
;
C
]
&

if
F
F
F
F
4
4
4
4

HE&
>N~

s
"NTOVON™

nvert real (G and W) t: t:lt 12 gE::}gg‘ ?? fg gg YAXIVHS Macro V04

er =00
T_R8 LIBRTL.SRC] tSCVTRT MAR:1

3 SR 10 3 And we continue

& 208: INCB (RS) ; Else thﬁ is lLast carr

5 SUBLZ STRING_ADDR(R7), RO : Do we need to change o’f:ct

9 BGTR FINIS : No

CLRL OFFSET(R?7) ; Yes, set new offset
INCL DEC_EXP(R?) ; Set new exponent
:0

1 ; ALl done.

1

1% FIngs:

14 ADDL2 lbOCA%_FRAﬂE SP Restore stack pointer
15 MOVL 2 [ Rostorc frame pointer

}9 RSB : Return to caller

13 LlERO:

1 MOVL STR!NG ADDR(R7), R1 , trin lddros
620 MOvCS (SP), #*A/0/, SI G_ DIGITS(R ), (R1) lero fill string
621 CLRQ OFFSET(If) : Clear offset g exponent
6 i CLRL SIGN(R7) : Clear sign
6 MOVL R7, R1 ; Restore frame pointer
624 RSB ; Return to caller

T!
-{
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VT RANDLER o Loc ol conditTon hacgiorrt 19-3E-108¢ 99:93:83 JYANTS Qacoo YOUT00 war:1 %90 13,

?IB%SCV!IT

—T

52
73FD BF
00000800 8F

--neu-mm-og

8000 8F
00000454 BF
00000918 8F

& 8

(D) =t =t = DO = OO =00

on

gge

~

ow

®S S
SNNNN

~

e e

+SBTTL CVT_HANDLER = Local condition handler

*
+

CVT_HANDLER allows OTSSSCVT_G_T_R8 and OTSSSCVT_W_T_R8 to detect
resérved operands using the TSTG and TSTH instructions, regardless of
whether the processor supports those instructiuns.

When a reserved operand is seen, a TSTG or a TSTH is executed with
the reserved operand at (RO). If the processor knows

’bo¥t TSTG or TSTH, a reserved operand fault is signaled. However,
f it d t support TSTG or TSTH, an “‘opcode reserved to Digital”
:aut% will occur. CVT_HANDLER turns this into a reserved operand
ault.

If the condition ?cin signaled is not SS$_OPCDEC or if the
signaled instruction is not in the frame that established this
handler 8hon the exception is resignaled. A test is made to
see if (RO) is @ ro’orvod operand. It

will be on the initial fault, but might not be if it has been
fix’d up by another condition handler (i.e. LIBSFIXUP_FLT).

If it is a reserved operand, the signal name is changed to
SSS_ROPRAND and the exception is resignaled. Otherwise
execution continues with the instruction following the fsTx.

™ LA TETE TR FETE PR A PR PA TR PR PR PR PR PR PR PR PR PR TR PR T Y
]
[}

VT_HANDLER:
WOR

- WORD
MOVL 4 (AP)

. RO ; signal argument Llist
CMPL CHFtLugtc-NAHE(RO). #5S$

OPCDEC ; Opcode reserved to Digital fault?

O O O O A A AN B R B e o o o I A A A A AN

£ AN =2 O O 00 NN WV 8~ i) = © 0 00 N0 W 8~ i) — © O G0 N0 N 85 LN = OO0 O ~IO~

BNEQ RESIG : No, resignal
MOVL 8(AP), R1 ; mechanism argument List
TSTL CHFSL_MCH_DEPTH(R1) : Is depth zero?
BNEQ R%SIGRA : If not, can't be this routine
SUBLS # Eur L_SIG_ARGS(RO), R2 ; Get position of PC
MOVAL  (RO)[R2], °R ; R2 has position of PC
CMPY 9(R2), #*X73FD : TSTHW?
BEQL 10% : Yes
SCHFSL_MCH_SAVRO(R1), #*X800 ; G reserved operand?
uui : No, continue execution

108: (HPW @CHFSL_MCH_SAVRO(R1), #*X8000 ; H reserved operand?
CONT INDE : No, continue execution
#SSS_ROPRAND, CHFSL_SIG_NAME(RO) ; Change condition code name

#SSS_RESIGNAL, RO ; Resignal exception

N33 3
W
(Tl 1 Ia]
ZEXEDEZE
MmMOoOOMYO

[ =] [=1 V]

<

O
Oglh

PE-

—

E 3

e 3

~N

208: MOVL

RESIGNAL :
MOVL
RET

74

7S CONTINUE:

7 S

~N~
(V. )

UBL li. CHFSL_SIG_ARGS(RO), R1 ; Get position of PC
7 ADDL 73, (R2) : Add length ?f TSTG or TSTH
;s ; to instruction PC, causing
; next instruction to be executed.
? =g¥L #SS$_CONTINUE, RO ; Continue execution

2

T ———————




W7 <
M OTSSERET A CVT TABCRT (0 and W) to text 1gEDl08s I0:1%:83 YLIaNTL. SRESOrYOVTRY man:t P20 (8 T
.SBTTL OTSSSRET_A_CVT_TAB_R1

44
: JSB entry point

b > > 2 5 3 4 l

OTSSSRET_A_CVT_TAB_R
lOV 01$$8A CVT_TAB, RO : Roturn addross of this table

so th gtoc,s outside
of th s sharo

through the vector, onc can
use this table.

50 00000707°EF 8§

mﬂﬂ
PORONUND — > >

0
O NN LN = OO 0D O~
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TSSSCVIRT = Kernel Convert real (G and H) to text 16-SEP=-1984 128: AX/VMS Macro V04-00 Page 17
?-81! 0TS SRE%_A_C ?,*Al_l* 2-8 P-18'4 ??:fg:ii !LIORTL.SRCJOT CVIRT.MAR:1 9 (12)
TH 2 g THE Syll TINE WHICH DOES TH TIPLE
PRECIS]ION H?L.IPL E .'st ‘ CALLED WITH BSB OR JSB
WITH RZ C A#g&n A NTER TO AN APPROPRIATE
ENTRY IN TH ER=-OF=TEN TABLE. BINEXP & BINNUM
Al; HgL!lPt ED gv THIS ENTRY,
WITH ui RESULTS GOING TO
BINEXP NNUM, AND DECEXP IS UPDATED WITH THE
R _OF _TEN VALUE.
THIS ROUTINE CLOBBERS RO-R1, R3=R6.
OTSSSCVT_MUL::
L: : ENTRY POINT

1
18 A 96 1 CLRL PRODF -4 (R8) s INIT PRODUCT
1C A C 1 CLRG PR00708(R )
26 7C } CLRQ PRODF +8(R8)
CA 7C 1 CLRQ CRY+0(R8) : CLEAR CARRIES
§6 Ag 7C } CLRQ CRY+ (Ig) e
1

THIS MACRO HAS THE FUNCTION R=A*B, WITH THE CARRIES
1 L T "CRY''. A AND B ARE

AN UNSIGNED DOUBLE LONG=WORD.

TION (WHICH IS ONLY USED ONCE)

T IS USED, OBSCURES THE FUNCTION.

ST C
: GOING THE & DS
: UNSIGNED LONG-WO
REMOVING THIS MA

: AND EXPANDING TH

=WOR
RDS. R
CRO DEF
E CODE

CRO
NTO A
DL IS
IN]
WHE

|
7
7

wugmda“wmbw-o“woua-
-~ -

~N —

. ..

>» > 30—t >0 Da
COOOHWMOOVNEM

COOMAODMAC D <
orreor-rer-rree
A TA T TR TR T
LA TE 'R TR ]

91
91
91
91
:
91 725 .MACRO LMUL A, B, R, 2L1, 72L2, 2.3
9 7 MOVL =~ A, RO : Get first operand
9N 7 BeaL LS : Skip if zero
91 7 B, R1 ; Get second operand
91 7 La : S ig if zero
3} ; EMUL : , R1, #0, RO : FORM PRODUCT OF A AND B
91 L1
g} i ADDL2 g. R1 : IF A<O, FIXUP FOR NEG SIGN
M 7 L2
9 7 A, R1 : IF B<O, FIXUP FOR NEG SIGN
T RO, R : ADD LOW PRODUCT INTO RESULT
9 7 3 R1. 4+R : ADD HI PRODUCT INTO RESULT
g} ;‘ 3 ADWC  #0. CRY+8-PRODF+R : AND SAVE CARRIES
3} %22 .ENDM LMUL
9N 7% : THE FOLLOWING LOOP FORMS ALL THE CROSS=PRODUCTS
91 744 : REGUIRED FOR A 4=LONG-WORD BY &=LONG-WORD MULTIPLY.
9 ;45 : ONLY THE HIGH 4 LONG-WORDS ARE ACCUMULATED. THE BYTE
91 6’ : TABLE AT ‘BYTAB'' SHOWS THE INDICIES USED FOR THE
91 74 : LONG=WORD OPERANDS AND THE RESULTING DOUBLE=-LONG-
‘§} 2 : WORD PRODUCTS.
53 FB'EF 1 MOVAY BYTAB, R3 : INIT BYTE TABLE INDEX
- 21 3 gg 98 BYTLUP: CVIBL (R3)+, R& : SETUP 1s$ INDEX
A 1 98 § BLSS ?V!bUﬂ ¢ AND TEST FOR END
gS g gg 9D CVTIBL I;)*. RS s SETUP 2ND INDEX
6 A0 754 CVviBL (R3)+. Ré : SETUP 3RD INDEX

-0
ASE
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TSSSCVIRT - Kernel Convert real (G and W) to text 16=SEP=1984 v04=00 P 1 T
iy OTSSSRET_ACCVT_TAB AY otext TSERCIS: 1N:ALES HNIART.REINTR i P (D -
A S
A 9 MUL  BIN <aa)tn£l 0(R2)[RS], PRODF_4(R8)[R6)
¢r N R8 BYT ; LOOP
BYTDUN:
; RY+Q(R8) ; SMALL EXTRA FUDGE
18 A C ADDEZ avogtu ), PRODF+O(R8) : PUT CARRIES INTO SUM
A8 D ADW CRY+4 (R ). PRODF +4 (R8)
4 A A8 D ADW( cavo? PRODF +8 (R8)
& 8A8 D g ADWC unzuﬂ nmnnmn
S1 28A8B 01 I1F EF EXTIV  #31, #1, PRODF+12(R8), R1 : GET NORMALIZE BIT

NORMALIZED OPERANDS CANNOT PRODUCE A RESULT

)
)
D
D
D
oy
Eo
:
f
F1 ;
F1 ?3 : UN=-NORMALIZED BY noae THAN ONE BIT POSITION. SO
1 ; ? : IF NORM_BIT=1, SHIFT LEFT BY
;} 7; : IF NORM“BIT=0, SHIFT LEFT BY 1 AND SUB 1 FROM EXP
23 1; r} ;75 BNEQ us1 : XFER IF _NORM_BIT = 1
1% D : 7;; DECL axnexp(na) : NORM_BIT = 07 SUB 1 FROM EXPONENT
rg 779 ; MOVE THE PRODUCT FROM PRODF TO BINNUM, NORMALIZING
;e 7; : 1T ONE BIT POSITION IF REQUIRED.
51 1F €O ;3 ?7% NOSUB1: ADDL2  #31, R : DO EXTV'S FROM BIT 31 OR 32
23 18 A 0 S1 EE 04F9 781 EXTV  R1, #32, PRODF=4(R8), BINNUM+O(RS8) ; SHIFT LEFT O OR 1 BIT
18 1 EE O4FF 7 i EXTV Rl c . PRODF+0(R8). BINNUM+4(RS)
8 A8 A 1 EE 86 7 EXTV a1. . PRODF+4(R8) . axuuunog(n )
C AB 24 1 EE 12 ; g EXTV  R1. - PRODF+8(R8) . BINNUM+12(R8)
51 2210'&% ss R 3 CVIWL  T_BEXP(R2) : EXTRACT BINARV exroneur
4 C }3 ; ADDLZ RT, axusxrtns) : ADD EXPONENTS FOR MUL
1w 7 3 : WHEN CONVERTING FROM REAL TO TEXT:
1 790 : THE BINARY EXPONENT MOVES TOWARD ZERO WHILE THE
w M : DECIMAL EXPONENT MOVES AWAY FROM ZERO BY AN AMOUNT
10 79; : ABOUT EQUAL TO LOG(BIN EXP).
M 79 : WHEN CONVERTING FROM TEXT TO REAL:
10 734 : THE DECIMAL EXPONENT MOVES TOWARDS ZERO WHIL THE
;g ; 5 : BINARY EXPONENT MOVES AWAY FROM ZERO.
1 0912'§¥ 3 1 73? CVIWL T _DEXP(R2) : GET EQUIVALENT DECIMAL EXPONENT
4 A C gg ;33 SUBLZ RY, DEC exﬁ(a7> ¢ AND SUB IT FROM RESULT EXP
05 800 RSB : RETURN




prggen AL Comert ree (6 w0 15 toxt VESGEEIS OALEY AL SASCEARRD o " 1

: i +SBTTL TABLES

: ? .MACRO NUMBER A1, A2, A3, A4, AS A7
: .LONG “xf A%O((‘x A93-31>‘1> ~x A4, *X'A3, *X'A2
. "WORD “D<A1>, “D<A

: THIS MACRO CREATES A TABLE ENTRY OF THE FOLLOWING FORM:
LONG < LEAST SIG BlTS) :

........

)
)
)
}
)
)

ACH TABLE ENTRY

s d e o d B ) d B

0 ~NOMA S N =2 O O 00 NN N 8L =2 OO 00 N O WA S LN =2 O O 00 N O WA 8 LN = O O 0D ~NON N SN
LA T TR TR TR J LIATE TR TR T LR TR T} ®s

1 = T
'WORD < DECIMAL EXP > I
i

8000881g T_BEXP=1 THE BINARY EXPONENT IS B ES 16
1 T_DEXP=1 : THE DECIMAL EXPONENT IS BYTES 1
VALUE = FRACTION * 2+«+POWER_OF 2 = 10*+POWER_OF _10

THE HEX FRACTION IS STORED AS A & LONG-WORD UNSIGNED INTEGER,
LEFT NORMALIZED, WITH THE BINARY POINT LEFT OF BIT 31
OF THE MOST SIGNIFICANT LONG-WORD.

THE FRACTION IS GUARANTEED CORRECT FOR THE FOUR HIGH-ORDER
LONG-WORDS. ABOUT 16 BITS OF THE FIFTH LOW-ORDER LONG=WORD MAY
BE IN ERROR. THE CHECK LINE AT THE BOTTOM OF THE TABLE IS

THE PRODUCT OF THE FIRST AND LAST TABLE ENTRIES. IT WOULD

EQUAL EXACTLY 1.0 IF EVERY BIT OF THE 5 LONG-WORDS WERE CORRECT.

NWTED NNNNNNNNNN NN NN NN NN NN NN NN NNNNNNNNNNNNNSNNNSNY

WATA AR WAWAWA WA A AWA AWAWA AR AWAIA WA A A A A U AT IA ATA A WA AIA AT AAA WA WA AT WA A WAAWAAWVIWAAAVAUWA

; : DECIMAL ,{======= 5 LONG-WORD HEX FRACTION ==>, DECIMAL

836 POVER . <--NSB LSB-=>] " POVER

838 TSmALL:

B et I, s e S s g
G B S §§§§ gggm ) g*."sggzsg.gg’g;gw 3;5
§ o Em TR :12?2 i
5'§ A 3 ..s 40 e S Al A e
O R T
R R A it ?3 352%3?:.5;:%’& 53;59?53‘;’;3: R
G B g :;sn - mg*.s sl
I E
¢ M ERE bAR e,- WAL SR,

l

A3
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! Psect synopsis !

0 ...... -.-----.--’

PSECT name Allocation PSECT No. Attributes

s B & 8 88 3 0 g ?.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 88 ) 1 .) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
_OTSSCODE ( 2330. 2 ( 2.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG

! Performance indicators !

{occcca= cecmocaamemensee == $

Phase Page faults CPU Time Elapsed Time
Initialization 00:00:00.07 0: 0
e ] . 5§§ °o:§§’ ggl 0: §o §l9' gs
oy Do 178 §85°°5 0:30  98:00:01:51
Symbol table output 13 302382 olgs 00203200286
Psect syropsis output 0:00:00.01 00:00:00.01
Cross-reference output 0 00:08: g.go oo:oo:gg.og
Assembler run totals 556 00:00:07.26 00:00:33.7

The uork‘ng ’t Llimit uas 1200 pages.
bytes (76 pages) of virtual memory were used to buffor he intermediate code.
Th;ro were 30 pages of symbol table space allocated to hold 482 non-local and 19 local symbols.
source Lines were read in Pass 1, producing 15 object records in Pass 2.
3 pages of virtual memory were used to define 11 macros.

e ] 4

! ! Macro library statistics i
Macro ljbrary 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) /L1S=L1S$:0TSCVTRT/0BJ=0BJS:0TSCVTRT MSRCS:0TSCVTRT/UPDATE=(ENHS:0TSCVTRT)
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