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.TITLE PASSCVTRT = Convert real to text
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FACILITY: Pascal Language Support Library

ABSTRACT:
This module contains procedures to convert a floating point value
to atgext representation using either exponential or fixed-point
notation.

ENVIRONMENT: User Mode, AST Reentrant
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8 AUTHOR: Steven B. Lionel, CREATION DATE: 12-March-1982

0

8 : Edit History:

0 ; 1-001 - Adapted from FORSCVIRT Edit 1-014., SBL 12-March-1982

0 ; 1-002 - Take advantage of new OTS$SCVT_F_T_R8 routine. SBL 14-Mar-1983
000 : 1-003 - Whoops. Foraoi to fetch address of value for FIXED_POINT in 1-002.
000 : SBL 19-Apr-198 :
000 : 1-004 - Move value address fetch in FIXED_POINT. SBL 18-May-1983
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1-004 DECLARATIONS 6-3EP-1980 11:83:38 UPASHTL. RETBALOVTRY mar:1 P9 (3,
8 i g SBTTL DECLARATIONS
8 g ; INCLUDE FILES:
0 : : NONE
§§§ 53 ; EXTERNAL DECLARATIONS:
800 60 ° .DSABL GBL ; Prevent undeclared
0000 61 : symbols from being
0000 6; ; automatically global.
8008 6 LEXTRN OTSSSCVT_D_T_R8 ; Kernel convert routine
00 64 LEXTRN OTSSSCVT_F_T_R8 : For F floating
0000 €5 LEXTRN OTSSSCVT_G_T_RB ; For G floating
0000 66 EXTRN OTSSSCVT_H_T_R8 ; For H floating
0000 67
0000 68 ;
0000 69 ; MACROS:
0000 70 ;
8888 ;1 3 NONE
8888 ;g ; EQUATED SYMBOLS:
000001FC 8888 ;2 X REGMASK = “M<R2, R3, R4, RS, R6, R7, R8>
0000 77 ; Stack frame offsets from FF "
0000 78 ;; Common frame for kernel convert routines _
FFFFFFF8 0000 79 PACKED = -8 ; Temp for packed representation
FFFFFFF& 0000 80 FLAGS = PACKED = & ; Flags for outer and inner routines
FFFFFFFO 0000 81 SIG_DIGITS = FLAGS - 4 : Sianificant digits
FFFFFFEC 0000 Bg STRING_ADDR = SIG_DIGITS = & ; Address of temp string
FFFFFFE8 0000 8 SIGN ="STRING_ADDR = & ; Sign
FFFFFFE4 0000 84 DEC EXP = SIGR - & ; Decimal exponent
FFFFFFEO 0000 85 OFFSET = DEC_EXP =~ & ; Offset ;
FFFFFFDC 8000 86 RT_RND = OFFSET = 4 : Right round point
FFFFFFDC 0000 87 COMMON_FRAME = RT_RND ; Common frame size
0000 88 ;; Not-in-common stack frame
FFFFFFD8 0000 89 EXP_LETTER = COMMON_FRAME - & ; Exponent letter to use
FFFFFFD4 0000 90 S_DT = EXP_LETTER =74 ; Saved digits in integer
FFFFFFDO 0000 91 S_DE = S_OT - 4 ; Saved digits in exponent
FFFFFFCC 0000 9; S DF = S DE - & ; Saved digits in fraction
FFFFFFC8 0000 l LEAD_DIGITS = S DF - & ; Number of leading digits
FFFFFFC4 0000 94 LEAD_2ERO = LEAD DIGITS =~ 4 : Number of zeroes after decimal pt.
FFFFFFCS 808 95 TRAIC_DIGITS = LEAD_ZERO - 4 : Number of trailing digits
FFFFFFC 0080 39 FRAME = TRAIL_DIGITS ; Frame size
02000000 880 88 M_RT_ROUND = 1825 ; Flag to kernel routine
000 101 ;
00 }§§ * PSECT DECLARATIONS:
00000000 104 ° .PSECT _PASS$CODE PIC, USR, CON, REL, LCL, SHR, =
80 }85 EXE, RD, NOWRT, LONG
ogo 109 : OWN STORAGE:
000 108 ;
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3¢
; Define datatype codes and tables indexed by those codes.

00000880 DTP_F = 0

00000001 DTP_D = 1

0000080§ DTP_G = i

0000000 DTP_H =

¥
: Table giving number of exponent digits in exponential format.
EXP_DIG_TAB:

04 03 02 02 .BYTE 2,2,3.4

& 4
; Table giving bit position of exponent.

POS_TAB:

00000000 00000004 00000007 00000007 .LONG 7,7,4,0

;+
; Table giving size of exponent in bits.

SIZE_TAB:

OF 0B 08 08 .BYTE 8,8,11,15

+
Table iving exponent biases. The table values are actually three
lower than the actual bias so that when the unbiased exponent is divided
by three (for fixes=-point conversion), the result is what the true result
would be rounded up to the next higher value.

LEA TR PR TR LR X

BIAS_TAB:
.LONG  125,125,1021,16381

[(=l=l=l=lelelel=l=di=i=l=lelelalelaleleclelalelelalalelelalelalal=leei=l=l=l=l= 20 L
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1-004 PASSCVT_2_T = Convert real to text 6=-SEP=-1984 ?1: 0:2 PASRTL.SRCIPASCVTRT.MAR;1 ’ (3) Syr
0 150 .SBTTL PASSCVT_z_T = Convert real to text PA!
0 121 144 palii s - e ‘ Sy¢
8 }gi ; FUNCTIONAL DESCRIPTION:
8 154 ; These procedures convert a floating point value to a text
g 139 ; representation, and store that representation in a result string.
00 159 3 The representation is exponential format if the frac_digits
80 g }ga 3 argument is omitted, and fixed-point notation if it Ts present. PSt
08 8 159 ; The minimum width of the strin? written is indicated b¥ the .
0028 160 ; contents of the argument actual_width. This argument is Pl
0 g 161 ; modified by the procedure to contain the actual number of
8 2 }25 3 characters used, which may be more than the minimum width.
0058 164 ; If the width actually used is lLess than the minimum width,
0028 165 ; leading blanks are stored. If the maximum_width is less than
0028 166 ; the width needed, a failure status is returned and the width Phi
88%3 }gg 3 that would be sufficient is stored in actual_width. I;j
0028 169 ; The s;ntax of the text representation conforms to that specified Cor
88%3 };9 : by VAX=11 Pascal for textfile output of real data. g;:
0028 17§ s CALLING SEQUENCE: Pas
0028 173 ; Syr
0028 174 ; status.wlc.v = PASSCVT_z_T ( Ps¢
0028 175 ; value.rz.r, Cre
0028 176 dest.wt.r, As:
0028 177 ; actual _width.ml.r,
0028 178 ; max_width.rl.v The
0028 179 ; .[ftrac_digits.rl.v]) 11
0028 180 ; . The
0028 181 ; where ''2'" is the datatype (F, D, G or H) 11¢
0028 18; 3 0¢
0028 183 ; FORMAL PARAMETERS:
00%8 184 ;
00000004 0028 185 value =4 ; Value to be converted
00000008 0028 186 est =8 ; Destination str1n? :
0000000C 0028 187 actual _width = 12 : As input, the minimum width of the
0028 188 : destination. As output, the width actually Ma¢
0028 189 1 : used (or needed in case of error) weh
00000010 0028 190 max_width =16 : Maximum destination width ; -5
00000014 0028 191 frac_digits = 20 : Number of fraction digits. If omitted,
0028 19§ : then the result is in exponential notation. 0«
80%8 19 ; Otherwise it is in fixed-point notation with
08 g }3; ; the given number of fraction digits. The
80§g 196 ; IMPLICIT INPUTS: MA(
0 197 ;
0023 198 ; NONE |
002 199 ;
0028 200 ; IMPLICIT OUTPUTS: |
0028 01 ; g
80 g 0; 3 NONE ,
0 L I l
80 8 L : COMPLETION CODES: |
0%8 % 3 ‘
0028 06 ; 1 = Success |
|
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|
0 07 . 0 - Failure = The value could not be represented in '‘max_width" '
0 83 : characters. ‘''actual_width'' gives the number of characters
§ 'f : needed for the entiré value.
3 }1 ; SIDE EFFECTS:
8 }g H SS$_ROPRAND if the value is a reserved operand.
00 15 ;==
028 16
01FC 0028 17 ENTRY PASSCVT_F_T, REGMASK g
58 00000000°GF 95 8 A 18 MOVAB  G“OTSSSCVT_F_T_R8, R8 ; Convert routine address i
57 00 D 1 19 MOVL #DTP_F, R7 ; Set datatype code .
28 N 88%2 %? BRB COMMON
01FC 0036 22§ LENTRY PASSCVT_D_T, REGMASK :
58 00000000°'GF 9t 0038 2 MOVAB  G*OTS$STVY_D_T_R8, R8 ; Convert routine address
57 01 00 O003F 24 MOVL #DTP_D, R7 ; Set datatype code
1A 11 0042 25 BRB COMMON
0044 226
01FC 0044 227 LENTRY PASSCVT_G_T, REGMASK
58 00000000°'GF 9E 0046 228 MOVAB  G*OTS$STVT_G_T_R8, R8 ; Convert routine address
57 02 00 004D 229 MOVL #DTP_G, R7 : Set datatype code
0OC 11 0050 230 BRB COMMON
0052 231
O1FC 0052 232 LENTRY PASSCVT_H_T, REGMASK d
58 00000000°GF 9 0054 233 MOVAB  G*OTS$STVY_H_T_R8, R8 ; Convert routine address !
57 03 00 0058 234 MOVL #DTP H, R ; Set datatype code !
00SE 235 : BRB COMMON
005 236
005 237
00SE 238 COMMON:
SE FFFFFFCO 8F CO 005 239 ADDL2  #FRAME, SP ; Create stack frame
05 6C 91 0065 240 CMPB (AP), #<frac_digits/4> ; Frac_digits argument present? |
03 1F 0068 241 BLSSU 10% ; 1f not, do exponential format .
008F 31 8823 %2% BRW FIXED_POINT ; Do fixed-point format !
|
F4 AD D& 006D 244 108: CLRL  FLAGS(FP) : Clear flags g |
DO AD BC AF47 9A 88;2 %22 MOVIBL EXP_DIG_TABLR7], S_DE(FP} ; Get number of exponent digits .
0076 247 ;+ |
0076 548 ; Determine the minimum width and increase actual_width to that if it is smaller. '
§8;g 2;3 : This is done by the rules of the Pascal standard.
076 251 °
51 DOAD 06 C1 0076 5; ADDL3  #6, S_DE(FP), R1 ; ActWidth := ExpDigits + 6
ocec 531 0 8078 5 CMPL R1, @actual_width(AP) ; Compare with caller width ,
04 15 007F 54 BLEQ 20§ . : Skip if Less than or equal !
ocBC 51 00 883; gg MOVL R1, @actual_width(AP) ; Store increased width 5
0085 37 3¢ )
0085 58 ; Check for maximum width exceeded. . !
085 59 ; Compute number of fraction digits which can be represented in this width,
085 60 ; and get the number of significant digits. Allocate the kernel convert
8 g gl ; routine's temporary string space and call it to do the convert.
0085 263 ’
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10 AC OCBC D 835 64 208: CMPL dactual _width(AP), max_width(AP) ; Not enough characters? .
D 14 A 65 BGTR ERROR_E ; Error if so | :
B ogc 69 DECL R1 ; Compute fraction digits 5 .
CC AD 0C BC 1 (€3 008k 6 SUBL R1, dactual width(AP), S_DF(FP) ; DecPlace: := ActWidth - ExpDigits | :
FOAD CC AD 01 C1 0094 68 ADDL #1, S OF(FPY, SIG DIGITSTFP) ; Get number of signiftcant digits g .
52 FO AD 1; €1 009A 269 ADDLS  #19,781G_DIGITS(FP), R2 ; Find temp_string .ength :
-, R c2 009F 70 SUBL R2, SP ; Create string on stack .
EC AD 5E DO O00A2 4 MOVL SP, STRING_ADDR(FP) : Temp string address .
51 50 DO 00A6 7; MOVL FP, R1 ; Local frame address ; .
50 04 AC DO 00A9 27 MOVL  value(AP), RO : Value address , | :
68 16 00AD 74 JSB (R8) ; Call kernel conversion routine .
QOAF 75 ; 3
00AF 76 ;+ 4 s
00AF 277 ; Determine how many digits are in each field of the output string. f :
OOAF 579 © | :
EC AD EO AD CO OOAF 280 ADDL2 OFFSET(FP), STRING_ADDR(FP) ; Get first character pos. t ;
E4 AD D7 00B4 %81 DECL  DEC _EXP(FP) ; Adjust for leading digit | i
E8 AD D5 00B7 85 TSTL SIGN(FP) : Is value zero? | F
03 12 00BA 28 BNEQ  30% : No | s
E4 AD D& 00BC 284 CLRL DEC_EXP(FP) : Yes, exponent is zero } :
COAD CCAD DO OOBF 285 308: MOVL S _DFCFP), TRAIL_DIGITS(FP) | :
CBAD 01 DO 00C& 286 MOVL #7, LEAD_DIGITSTFP) : Number of leading digits | ;
C4& AD D& 00C8B 287 CLRL LEAD_ZERD(FP) ; No leading zeroes | :
51 O0CBC DO 00CB 288 MOVL fdactual _width(AP), R1 ; Get minimum field width ; :
50 DO AD 04 C1 OOCF 289 ADDL3  #4, S _DE(FP), RO : Get width of value | ;
SO CC AD CO 00D&4 290 ADDL2 S_DF(FP), RO ; Add in fraction digits | :
E8 AD DS 0008 291 TSTL STGN(FP) ; Is value negative? | ;
02 18 00pB 29; BGEQ 40% ; Skip if not | :
50 D6 00DD 29 INCL RO ; Cause one less space to be output | :
00DF 294 | F
Q0DF 295 ;+ - , ;
00DF 296 ; Output the digits and exponent. i 3
00DF 297 ;- | :
00DF 298 g % :
00CF 30 OO0DF 299 40$: BSBW DIGITS_OUT ; Output digits f :
83 45 2F 90 O0Q0E2 300 MOVB  #*A/E/, (R3)+ : Move exponent letter : . :
54 3 DO O0O0Eé6 §01 MOVL R3, R4 ; Save pointer to exponent field | :
FE AD 05 E& AD F9 O0OE9 02 CVILP  DEC_EXP(FP), #5, PACKED(FP) ; Convert exponent i :
66 DOAD FB AD 05 08 OOEF 303 CVIPS  #5, PACKED(FP), S_DE(FP), (R&) : ! :
50 D6 O00F6 304 INCL RO : RO was zeroed by CVIPS, make it 1 | :
04 O00F8 305 RET : Return success | :
00F9 306 ; :
80F9 87 i+ g Wy o | :
0F9 8 : Branch to ERROR_E if the minimum necessary width is wider than the :
88:8 ?8 ; maximum, The necessary width is already stored in actual_width. _ :
00F9 1
00F9 312 ERROR_E: . :
50 D& O0O0F9 1 CLRL RO ; Indicate failure
04 00FB 314 RET ; return to caller
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.SBTTL FIXED_POINT - Fixed point format

FIXED_POINT:

+*

Estimate (Liberally) how many significant digits we need.

This is done by getting the unbiased exponen an? dividing it

by 3, which is s ightl{ smaller than Log2(10). This will give
us a value, perhaps slightly lLarge (which is harmless), for the
number of digits to the lLeft of the decimal point. Then add the
number of fraction digits.

Note: The bias value_in BIAS_TAB is actuallz three smaller than the
true exponent bias. This is so that the number of digits we need is
rounded up to the next higher number.

AR R EE R FE R ER R EE TR N

MOVL value(AP), RO : Get value address

EXTIV  POS_TABLR?), SIZE_TABLR7], (RO), R1 ; Extract exponent
SUBLS B%AS TABLR7], R1 : Unbias exponent

DIVL 3, R : Get power of 10 (approximately)
BGEQ }?‘ ; Skip if positive

—

MCVL . R ; Get one digit
108: ADDL3 R1, frac_digits(AP), SIG_DIGITS(FP) ; Number of digits needed

.4
: Allocate the kernel convert routine's temporary string, specify the
: rounding position, and do the conversion,

ADDL3  #19, SIG_DIGITS(FP), R2 ; Calculate temp string length
SUBL2 R2, SP ; Create string on stack

MOVL SP, STRING_ADDR(FP) : Str1n? address

MOVL  #M_RT_ROUNB, FLAGS(FP) ; Flag indicating right round
MOVL frac_digits(AP), RT_RND(FP) ; Rounding position

MOVL FP, R ; Local frame pointer

JSB (R8) : Do the conversion

¢
; Get sizes of the various fields in the result string.

ADDL2 OFFSET(FP), STRING_ADDR(FP) ; Get first digit pos.
TSTL SIGN(FP) ;: Is value zero?
BNEQ 308 ; 1f zero
CLRL DEC_EXP(FP) : Then exponent is zero o
308: MOVL DEC_EXP(FP), LEAD_DIGITS(FP) : Number of leading digits
BGEQ 40% ; 1f greater than 0
CLRL LEAD _DIGITS(FP) ;: Else no leading digits
408:  MNEGL DEC_EXP(FP), LEAD_ZERO(FP) : Number of zeroes after dec pt.
BGEQ 508 ; 1f greater than 0
CLRL LEAD_ZERO(FP) s Else no leading zeroes
50%: SUBL3 LEAD_ZERO(FP), frac_digits(AP), TRAIL _DIGITS(FP)
BGEQ 608 : 1f not posifive
CLRL TRAIL_DIGITS(FP) : Then no trailing digits

LR LR I T P L E T PR PR T PR R TR TE PR T TN T T T R R T T e
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oal to text 16=SEP=1 g 01: ia 5§ !AXIVHS H o V04=00
ixed point format 6=SEP~-1 11: PASRTL.S ASCVTRT.HAR;I
MOVL frac_dieits(AP), LEAD_ZERO(FP)
TSTL LSAD_D! ITS(FP) p Any significant digits?
BGTR 60% ; es
CLRL SIGN(FP) value is +0 _
60$: ADDL3  LEAD DIGITS(FP), LEAD zsho<rﬁ) ; Compute characters needed |
ADDL2 TRAIC_DIGITS(FPS, RO -
NCL RO One for the decimal point

Is it negative?

Skip if not

One for the sign
Leadang zero required?
No

e We e et .

BGEQ
INCL
708: TSTL hEAD_DlGITS(FP)
BGTR
INCL One for the zero

¢t
; Compare necessary width with maximum width.

80$: MOVL dactual_width(AP), R1 ; Get actual width
CMPL RO, R1 ; Need to expand field?
BLEG 90§ : Skip if n
MOVL RO, R1 ) ; Expand field
MOVL RO, @actual _width(AP) ; Store expanded field size
90%: CMPL R1, max _width(AP) : Maximum width exceeded?
BGTR ERROR F : Error if so
BSBW DIGITS_out ; Format the digits
MOVL #1, RO ; Indicate success
RET ; Return to caller

.4
: Branch to ERROR if the field would expand past max_width.

énnoa i

CLRL RO ; Indicate failure
RET : Return to caller
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.SBTTL DIGITS_OUT
Routine to format the digits in the output string.

*

On entry, RO contains the number of characters actually needed
by the result string. R1 contains the minimum field width

The string will be constructed as follows:

n blanks (n is R1=R0)
LEAD_DIGITS digits

a decimal poin

LEAD ZERD zeroes
TRAIC_DIGITS digits

The sign is inserted where appropriate. [If LEAD_DIGITS is
zero, a leading zero is inserted.

Upon exit, R3 points to one byte past where the lLast character
was written.

GITS_OUT:

=L PR PR TR TR PR TR PR TR TR N T R R T e L L L

—

56 EC AD DO MOVL STRING_ADDR(FP), R6 ; Address of first digit
53 08 AC DO MOVL dest (AP), R3 ; Get destination address
51 SO0 2 SUBL2 RO, R1 ; Get number of leading
; blanks required
06 15 BLEQ 20% : No blanks needed?
83 20 90 108: MOVB #*A/ /, (R3)+ ; Insert leading blanks
FA 51 FS SOBGTR R1, 10§ : Loop till done
E8 AD D5 20$:  TSTL  SIGN(FP) : Negative?
03 18 BGEQ 30% ; No
83 2D 90 MOVB #*A/=/, (R3)+ ; Minus sign ]
50 C8 AD DO 308: MOVL LEAD_DIGITS(FP), RO ; Check for leading zero
05 14 BGTR 408 ; Not necessary
83 30 90 MOVB #*A/0/, (R3)+ ; Insert zero
06 1N BRB 508 : Skip leadiqg digits
83 86 90 408: MOVB (R6)+, (R3)+ ; Move a digi
FA S0 FS SOBGTR RO, 408 : Loop till done
83 26 90 508: MOvVB #*A/./, (R3)+ : Move decimal point
50 C4 AD DO MOVL %EAD_ZERO(FP), RO : Insert leading zeroes
06 15 BLEQ 0% ; Skip if none
83 30 90 60$: MOVB #*A/0/, (R3)+ : Move a zero
FA 50 F5 SOBGTR RO, 60§ ; Loop till done
50 €O AD Dg 708: MOVL TRAIL_DIGITS(FP), RO : Move trailing digits
06 1 BLEQ 90% ; Skip if none”
83 86 90 80%: MOVB (R6)+, (R3)+ : Move trailing digit
FA 50 F5 SOBGTR RO, 80s : Loop till done
05 90$: RSB ; Return
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.END ; End of module PASSCVTRT
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PASSCVTRT

Symbol table
ACTUAL WIDTH
KB

E

2016, 1A8
TTER
_POINT

RAC DIGITS
ME

LE D_DIGITS
EAD"ZERO

HAX Olorn

M _RT_ROUND

ofFsSET

OTSSSCVT_D

orssscvr_r
OTSSSCVITG-

OTSSSCVI_H_ :

PACKED
PASSCVT
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FTY
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“HOT

. ABS .
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Allocation

00000000 ( 5
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Attributes

NOPIC
PIC

USR
USR

Page
PASRTL .SRCIPASCVTRT.MAR; 1

CON
CON

ABS LCL
REL LCL

NOSHR NOEXE NORD NOWRT NOVEC BYTE
SHR EXE RD NOWRT NOVEC LONG

1
(

g)f
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PASSCVTRY : = C(onvert real to text 16-SEP-19gL ?1:53:5; ¥AX/VHS Macro V04-00

VAX=11 Macro Run Statistics 6-SEP-1984 11:30:2 PASRTL.SRCIPASCVTRT.MAR; 1
G o o e e cosssccccecan +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time

Initialization 10 00:00: 0.0§ 00:00:01.54

Command processing 5 00:88: 0.6 80:00:04. 4

Pass 1 5 00:00:01.19 0:80:03. 7

Symbol table sort 0 00:00:00.04 0: o:og. 1

Pass 2 92 88: 8: 8. ; 8:80:8 A7

Symbol table output 4 :00:00. :00: 1.55

Psect synopsis output 3 00:00:00. 5 0:00:00.0

Cross-reference output 0 00:00:00.0 00:00:00.09

Assembler run totals 2N 00:00:02.82 00:00:15.6

The working set Limit was 750 pages.

7465 bytes (15 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 45 non-local and 21 local symbols.
458 source Lines were read in Pass 1, producing 20 object records in Pass 2

0 pages of virtual memory were used to define 0 macros.
D e e EY
! Macro Library statistics !
teccccccccccccnccccccccccnan +

Macro Library name

_$2558DUA28: [SYSLIBISTARLET.MLB;?2 0

0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /L1S=LIS$:PASCVTIRT/0BJ=0BJS:PASCVTRT MSRCS$:PASCVTRT/UPDATE=(ENH$:PASCVTRT)
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