OPTI ONS NODECK, LI ST, XREF, NOREL, OBJ( P)
THE LI ST OF OPTI ONS USED DURI NG THI S ASSEMBLY | S- -

NCDECK, LI ST, XREF, NOREL, OBJ



SYMBCL
#FNMSTD

TYPE
MCODULE

EXTERNAL SYMBOL LI ST

VER 15, MOD 00 31/05/21

PAGE

1



#FMSTD - PROLOGUE -
ERR LOC OBJECT CODE
0000

LOG BASE E, 10, 2 - STANDARD PREC

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 2

2 #FMSTD START O

3

4 *
215+
216 *
621+
622 *
725+
726 *
799+
800 *
855+
856 *
926+
927 *
1112+
1113 *
1576+
1577 *
2199+
2200 *
2321+
2322 *
2745+
2746 *
3646+
3647 *
3801+
3802 *
3804+

PRI NT QON, NCDATA
@YS EXP-N
PRI NT ON
@XD EXP-N
PRI NT ON
@AN EXP-N
PRI NT ON
@yY0 EXP-N
PRI NT ON
@ILT EXP-N
PRI NT ON
@KA EXP-N
PRI NT ON
@ibw EXP-N
PRI NT ON
@PF EXP-N
PRI NT ON
@RM EXP-N
PRI NT ON
@/ND EXP-N
PRI NT ON
$VSE EXP-N
PRI NT ON
@@ EXP-N
PRI NT ON

$I $E EXP-N
PRI NT ON
$I @& EXP-Y, PREC-S
PRI NT ON



$I @Q - S/ 3 BASI C | NTERPRETER SHORT/ LONG PREC. EQUATES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 3
3806+***********************************************************************
3807+* STANDARD PRECI SI ON DATA ELEMENT EQUATES *
3808+***********************************************************************
3809+*

0007 3810+l @RCS EQU 7 FLOATI NG PO NT PRECI SI ON

0006 3811+l @GAPRS EQU 6 APPARENT FLT PT PRECI S| ON
3812+*

0005 3813+l QPFS EQU 5 PACKED FLT PT ELEMENT LENGIH

0008 3814+l QUFS EQU | @PRCS+1 UNPACKED FLT PT ELEMENT LENGTH
3815+*

0003 3816+ @PMRS EQU | Q.PFS-2 PACKED MANTI SSA RH BYTE DI SP

0004 3817+ @PEXS EQU | Q.PFS-1 PACKED FLT PT EXPONENT DI SP

0007 3818+l QMRS EQU | QUFS-1 UNPACKED MANTI SSA RH BYTE DI SP

0007 3819+l @GNS EQU | @QIVRS UNPACKED FLT PT SI GN BYTE DI SP
3820+*

0087 3821+l @PSWEQU @B STANDARD PREC SW TCH SETTI NG

0000 3822+l @ASTS EQU X 00 ARI THMETI C ELEMENT STATUS | NDR
3823+*

F500 3824+l @ CBS EQU X F500' | NTERNAL CONSTANT BASE VADDR

F531 3825+l @ VBS EQU X F531' | NTERNAL VARI ABLE BASE VADDR
3826+*

3827+***********************************************************************



$I @Q - S/ 3 BASI C | NTERPRETER SHORT/ LONG PREC. EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

O00O0F
000B

0009
0010

0007
0008
000F
000F

0080
0020

FOOO
FO049

VER 15, MOD 00 31/05/21 PACE 4

3829+***********************************************************************

3830+* LONG PRECI SI ON DATA ELEMENT EQUATES *

3831+***********************************************************************

3832+*
3833+ @RCL
3834+ @APRL
3835+*
3836+ @Q.PFL
3837+ @Q.UFL
3838+*
3839+ @VRL
3840+ @PEXL
3841+ @QJVRL
3842+ @GNL
3843+*

EQU
EQU

EQU
EQU

3844+ Q.PSW EQU

3845+] @ASTL
3846+*
3847+ @ CBL
3848+ @ VBL
3849+*

EQU

EQU
EQU

15
11

9
| @PRCL+1

| Q.PFL- 2
| Q.PFL-1
| Q. UFL- 1
| @QUVRL

@NOP
X 20’

X' FOO0O'
X' F049'

FLOATI NG PO NT PRECI SI ON
APPARENT FLT PT PRECI S| ON

PACKED FLT PT ELEMENT LENGIH
UNPACKED FLT PT ELEMENT LENGTH

PACKED MANTI SSA RH BYTE DI SP
PACKED FLT PT EXPONENT DI SP
UNPACKED MANTI SSA RH BYTE DI SP
UNPACKED FLT PT SI GN BYTE DI SP

LONG PRECI SI ON SW TCH SETTI NG
ARI THMETI C ELEMENT STATUS | NDR

| NTERNAL CONSTANT BASE VADDR
| NTERNAL VARI ABLE BASE VADDR

3850+***********************************************************************



$I @Q - S/ 3 BASI C | NTERPRETER SHORT/ LONG PREC. EQUATES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 5
3852+***********************************************************************
3853+* - CURRENT- PRECI SI ON DATA ELEMENT EQUATES ( STANDARD) *
3854+***********************************************************************
3855+*

0007 3856+ @PREC EQU | @PRCS FLOATI NG PO NT PRECI SI ON

0006 3857+ @GAPRC EQU | @APRS APPARENT FLT PT PRECI S| ON
3858+*

0005 3859+I @QPFV EQU | Q.PFS PACKED FLT PT ELEMENT LENGIH

0008 3860+l QUFV EQU | Q.UFS UNPACKED FLT PT ELEMENT LENGTH

0007 3861+l QSFV EQU | @QUFV-1 SPECI AL UNPACKED FLT PT LENGTH
3862+*

0003 3863+1 @M\R EQU | @PMRS PACKED MANTI SSA RH BYTE DI SP

0004 3864+ @PEXP EQU | @PEXS PACKED FLT PT EXPONENT DI SP

0007 3865+ QMR EQU | @QIVRS UNPACKED MANTI SSA RH BYTE DI SP

0007 3866+ @l GN EQU | @GNS UNPACKED FLT PT SI GN BYTE DI SP
3867+*

0087 3868+ @PRSW EQU | @PSW CURRENT PREC SW TCH SETTI NG

0000 3869+ @GASTA EQU | @GASTS ARl THMVETI C ELEMENT STATUS | NDR
3870+*

F500 3871+l @CBA EQU |1 @CBS | NTERNAL CONSTANT BASE VADDR

F531 3872+l @VBA EQU | @VBS | NTERNAL VARI ABLE BASE VADDR
3873+*

3874+***********************************************************************



$I @Q - S/ 3 BASI C | NTERPRETER SHORT/ LONG PREC. EQUATES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 6
3876+***********************************************************************
3877+* PRECI S| ON | NDEPENDENT DATA ELEMENT EQUATES *
3878+***********************************************************************
3879+*

0000 3880+ @TAT EQU O DATA ELEMENT STATUS BYTE DI SP
3881+*

0000 3882+l QEXP EQU O UNPACKED FLT PT EXPONENT DI SP

0000 3883+l @WMN1 EQU O PACKED MANTI SSA 1ST BYTE DI SP

0001 3884+l @WN1L EQU 1 UNPACKED MANTI SSA 1ST BYTE DI SP
3885+*

0012 3886+l QCRF EQU 18 CHARACTER ELEMENT FI ELD LENGTH

0013 3887+ QCRV EQU | QCRF+1 CHARACTER ELEMENT TOTAL LENGTH
3888+*

3889+***********************************************************************



$I @Q - S/ 3 BASI C | NTERPRETER SHORT/ LONG PREC. EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

0000
0007

0008
000F

0010
0017

0000
0001
0007

VER 15, MOD 00 31/05/21 PAGE 7

3891+***********************************************************************

3892+* ARI THVETI C FUNCTI ON REFERENCE EQUATES

*

3893+***********************************************************************

3894+*
3895+ @ SE1
3896+ @RSE1
3897+*
3898+ @L.SE2
3899+ @RSE2
3900+*
3901+l @ SE3
3902+ @RSE3
3903+*
3904+ @EXP
3905+ @VANL
3906+ @VANR
3907+*

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU
EQU

0
| @SE1+l Q.UFV-1

| @SE1+l Q.UFV
| @SE2+] Q.UFV- 1

| @SE2+] @Q.UFV
| @SE3+I Q.UFV- 1

| QJEXP
| @QUWNL
| QJMNR

1ST BYTE OF STACK ELEMENT 1
LAST BYTE OF STACK ELEMENT 1

1ST BITE OF STACK ELEMENT 2
LAST BYTE OF STACK ELEMENT 2

1ST BYTE OF STACK ELEMENT 3
LAST BYTE OF STACK ELEMENT 3

FLOATI NG VALUE EXPONENT DI SP
LEFTMOST BYTE OF MANTI SSA
Rl GHTMOST BYTE OF MANTI SSA

3908+***********************************************************************



$I @Q - S/ 3 BASI C | NTERPRETER SHORT/ LONG PREC. EQUATES

ERR LOC OBJECT CODE

ADDR

0000
0002
0002
0001
0001
0003

0002
0004
0008

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 8

3910+***********************************************************************

3911+* PSEUDO | NSTRUCTI ON COVPONENT EQUATES *

3912+***********************************************************************

3913+*

3914+l @XOPC EQU O DI SP FOR | NSTRUCTI ON OPCODE
3915+ @XLNO EQU | @XOPC+2 DI SP FOR STATEMENT NO. OPERAND
3916+ @XVAD EQU | @XOPC+2 D SP FOR VI RTUAL ADDR OPERAND
3917+l @XCNT EQU | @XOPC+1 DI SP FOR | NST EXECUTI ON COUNT
3918+l @XCOD EQU | @XOPC+1 DI SP FOR | NST EXECUTI ON CODE
3919+l @XBRC EQU | @XOPC+3 DI SP FOR BRANCH CONDI TI ON CODE
+*
gg%g_)_'_***********************************************************************
3922+* COMPARE CONDI TI ON STATUS CODE EQUATES *

3923+***********************************************************************

3924+*

3925+l @M.O EQU X 02 COMPARE CONDI TION - LOW

3926+ @VEQ EQU X 04 COMPARE CONDI TI ON - EQUAL
3927+l @VH EQU X 08 COMPARE CONDI TION - HI GH
3928+*

3929+***********************************************************************



$I @Q - S/ 3 BASI C | NTERPRETER SHORT/ LONG PREC. EQUATES

ERR LOC OBJECT CODE

0200

ADDR

0001
0000
0001

0000
0003
0020
0060

000A

0003
0012

0000

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 9

3931+***********************************************************************

3932+* RUN-TI ME STACK ELEMENT EQUATES *

3933+***********************************************************************

3934+*

3935+ @VAD EQU 1 Dl SP FOR STACKED VI RTUAL ADDR
3936+ @COD EQU O D SP FOR STACKED EXECUTI ON CODE
3937+ @l DX EQU 1 DI SP FOR STACKED | NDEX VALUE

+*
gggg_'_***********************************************************************
3940+* VI RTUAL MEMORY CORE PAGE REG ON EQUATES *

3941+***********************************************************************

3942+*

3943+l @RTE EQU O Dl SP FOR PAGE REF TABLE ENTRY
3944 +*
3945+ @GNXPT EQU 3 NO. OF EXPANDABLE PAG NG TABLES
3946+ @GNXPG EQU 32 NO. OF EXPANSI ON PAGES ( MAX)
3947+l QXPT EQU | @NXPT* | @NXPG LENGTH OF MAX TABLE EXPANSI ON
3948+*
3949+ @NCPG EQU 10 NO. OF 8K SYSTEM PAGES ( MAX)

+*
ggg(])__'_***********************************************************************
3952+* M SCELLANEOUS EXECUTI ON EQUATES *

3953+***********************************************************************

3954 +*

3955+l @ PPZ EQU 3 LENGTH OR PACKED PRI NT ZONE
3956+l Q.FPZ EQU 18 LENGTH OF FULL PRI NT ZONE
3957+*

3958+ GNERR EQU O NULL EXECUTI ON ERROR CODE
3959+*

3960+***********************************************************************

3961+*
3962+* END OF EXECUTI ON SYSTEM EQUATES CODI NG

3963+*
3964+ PRI NT ON
3965 ORG  #$$FM5



FSKLOG - LOGARI THM BASE E, 10, 2 -

ERR LOC OBJECT CODE

ADDR STMT

3967
3968
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
2l
3996
3997
3998
3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022

SOURCE STATEMENT

STANDARD PREC
VER 15, MOD 00 31/05/21 PACE 10

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

5703- XML COPYRI GHT | BM CORP. 1970

*
*
*

REFER TO I NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083

*
*
*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

*STATUS
VERSI ON 1 MODI FI CATI ON O

*
*

*FUNCTI ON

*

b T R R S R I R I B S R T R T R N R R G T R R T

*

*

*

*

FKSLOG TAKES THE NATURAL LOGARI THM OF THE | NPUT ARGUMENT, | N
STANDARD PREC! S| ON

FKSLGI TAKES THE LOGARI THM BASE 10 OR THE | NPUT ARGUMENT, | N
STANDARD PRECI SI ON

FKSLTW TAKES THE LOGARI THM BASE 2 OR THE | NPUT ARGUMENT, I N
STANDARD PRECI SI ON

ALL THREE ENTRI ES USE THE SAME TECHNI QUES, EXCEPT THAT BASES
10 AND 2 MULTI PLY THE LOG BASE E BY LOGZ E) BASE 10 AND BASE 2
RESPECTI VELY.

THE LOGARI THM OF THE | NPUTTED VALUE | S CALCULATED BY MEANS OF
A RECURSI VE ALGORI THM ON THE SECOND PAGE OF THE MODULE.

ENTRY PO NTS

*

*

*

FKSLOG | S THE ENTRY TO COVPUTE THE NATURAL LOGARI THM OF THE
ARGUVENT. THE FORMAT OF THE CALLI NG SEQUENCE | S AS FOLLOW

B I $CALL

DC  AL2( V$FLOG)
FKSLGT |'S THE ENTRY TO COVPUTE THE LOGARI THM BASE 10. THE
FORMAT OF THE CALLI NG SEQUENCE | S AS FOLLOWS:

B I$CALL

DC  AL2( VSFLGT)
FKSLTW S THE ENTRY TO COVPUTE THE LOGARI THM BASE 2. THE
FORMAT OF THE CALLI NG SEQUENCE | S AS FOLLOWS:

B ISCALL

DC  AL2( VSFLTW

| NPUT

*

THE I NPUT IS AN UNPACKED FLOATI NG PO NT NUMBER I'N THE FI RST

| NTERPRETER STACK ELEMENT. THE ADDRESS OR | TS FI RST BYTE | S

| N | $STAK.

| NDEY REG STER 1 (@R) IS SET TO THE BEG NNI NG OF THE PAGE AT
ENTRY, FOR USE AS A BASE REQ STER

| NDEX RESI STER 2 (@XR) |I'S MODI FI ED TO REFERENCE THE | NTERPRETER

STACK.

QUTPUT

*

*

THE RESULT |S LEFT IN THE FI RST | NTERPRETER STACK ELEMENT I N
UNPACKED FLOATI NG PO NT FORVAT

I N THE EVENT OF AN ERROR, THE APPROPRI ATE CODE | S PLACED I N THE

| NTERPRETER ONE- BYTE ERROR LOCATI ON, | $ERRC

EXTERNAL REFERENCES
| NTERPRETER ONE- BYTE ERROR LOCATI ON, | $ERRC

* EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST TWO ELEMENTS PLUS 2 BYTES OF THI RD

*
*

| $STAK - LOCATI ON OF THE ADDRESS OF THE | NTERPRETER STACK

*

E R R R R T R S R R R R S T I R R T R T R T R N . R R



FSKLOG - LOGARI THM BASE E, 10, 2 - STANDARD PREC

ERR LOC OBJECT CODE

ADDR STMT

4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4074
4075
4076
4077
4078

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PAGE 11

| $FWRK - AN | NTERPRETER WORK AREA OF WHI CH 17 BYTES ARE USED
| $ERRC - | NTERPRETER ERROR CODE AREA

FZI MPY - MULTI PLI CATI ON SUBROUTI NE, | NTERPRETER RESI DENT
CENYZD - CONVERT NORMALI ZED EXPONENT TO ZONED DECI MAL

CDBNZD - CONVERT BI NARY NUMBER TO ZONED DECI MAL

CCZDFP - CONVERT ZONED DECI MAL TO FLOATI NG PO NT

EXITS, NORVAL
* EXIT I'S BY BRANCHI NG TO | $RTRN. THE ENTRY TO THE PAG NG RETURN
ROUTI NE
* THE RESULT |'S PLACED I N THE FI RST STACK ELEMENT.

EXITS, ERROR
* AN ERROR CODE | S PLACED I N THE | NTERPRETER ERROR AREA, | $ERRC
* | F THERE | S AN ERROR, THE | NPUT ARGUMENT |'S NOT ALTERED, AND
'S RETURNED I N THE FI RST STACK ELEMENT.
* EXIT I'S BY BRANCHI NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN
ROUTI NE

TABLES/ WORK AREA
* THE CONSTANTS RESI DE AT THE END OR THE EXECUTABLE CODE ON BOTH
PAGES.
* THE CONSTANTS LABELED FKSCON AT THE END OF PAGE TWO ARE ALSO
REFERENCED BY FGSEXP, BY THE EQUATE FKSCNT.

ATTRI BUTES
NATURALLY RELOCATABLE, REUSABLE

CHARACTER CODE DEPENDENCY
THE OPERATI ON OF TH S MODULE DEPENDS UPON A ZONED DECI VAL DIG T
BEI NG REPRESENTED W TH THE ZONE ( FI RST FOUR BITS) BEI NG AN "F"
FOR POSI TIVE, AND A "D' TOR NEGATI VE. THE DECI MAL NUMBERS MJUST
BE CODED SO THAT THE LOW ORDER FOUR BI' TS, WHEN CONSI DERED AS A
Bl NARY | NTEGER, | DENTITY THE VALUE OR THE DI G T.
THESE PROPERTI ES ARE USED FOLLOW NG FKS020.

NOTES
ERROR PROCEDURES
THE ERROR CODE |'S SET. AND CONTROL RETURNED TO THE PAG NG
ROUTI NE

REG STER USAGE
| NDEX REG STER 1 (@R) IS SET TO THE FI RST BYTE OF THE PAGE
AND IS USED AS THE BASE REGQ STER
| NDEX REG STER 2 (@XR) |I'S LOADED TO CONTAI N THE ADDRESS OR THE
FI RST BYTE OF THE | NTERPRETER STACK, AND USED TO | NDEX THE
STACK.

SAVED/ RESTORED AREAS
NONE.

MCDI FI CATI ON CONSI DERATI ONS
THE EQUATED LABEL FKSCNT MJUST BE SET TO REFERENCE THE STORED
CONSTANTS, AS IT IS USED BY FGSEXP.

REQUI RED MODULES

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



FSKLOG - LOGARI THM BASE E, 10, 2 - STANDARD PREC

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 12

4079 * @YSEQ - COMVON SYSTEM EQUATES *
4080 * @RVEQ - ERROR MESSAGE EQUATES *
4081 * $VSEQU - FI XED VI RTUAL ADDRESSES *
4082 * $B@QU - COWPI LER SYSTEM EQUATES *
4083 * $I $EQU - FI XED EQUATES *
4084 * $I @EQ - STANDARD PRECI SI ON EXECUTI ON EQUATES *
4085 * *
4086 * OTHER *
4087 * NONE *

* *

R R b b b Sk R R R R b Sk R R R R b Rk Ik kb b b Sk kR R R b b b Sk S b I R b kI S

4088



#FMSTD -

PROLOGUE -

ERR LOC OBJECT CODE

0200

0200
0204
0207

020B
020B
020F
0212
0215

0219
0219
021C
021F

0223
0226
0229
022C
022F
0233

0236

5C
7C

5C
7C

7C
<8

2C

06

A3 B3

0617 07

LOG BASE E, 10, 2 - STANDARD PREC

ADDR STMT

0200

4090
4091
4092
4093
4094
4095
4096
4097
4098
4099

4101
4102
4103
4104
4105
4106
4107
4108
4109

4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121

4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138

4140
4141
4142
4143
4144
4145

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 13

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* FKSLOG - S/ 3.7 LOGARI THM BASE E ROUTI NE - STANDARD PRECI SI ON *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
* FKSLFT - S/ 3.7 LOGARI THM BASE 10 ROUTI NE - STANDARD PRECI SI ON *
khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
* FKSLTW - S/ 3.7 LOGARI THM BASE 2 ROUTI NE - STANDARD PRECI SI ON *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
*

ORG *,B@QVPG 0

USI NG *, @R BASE REG PO NTS HERE AT ENTRY
IR IR b ok Sk Sk R R Rk kR R R Rk kS kR Rk S R R Rk Sk R b b ik ik S kR

EXECUTI ON ENTRY TO LOG BASE 10 ROUTI NE FOLLOWS

*
*
* COWPUTE LOG BASE E, THEN MULTI PLY RESULT BY LOG E) BASE 10 TO CET
* LOG BASE 10

*

FKSLGT WC  FKSCNV(| @ UFV, @R), FKSTEN(, @R) USE LOGE) BASE 10 FOR CCE
M/ FKS025+@) , @R), @&778  SET ERROR MESSAGE FOR LOG 10
B FKS010(, @R) USE LOG BASE E LOG C

IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R

* EXECUTI ON ENTRY TO LOG BASE 2 ROUTI NE FOLLOWS

*

COWUTE LOG BASE E, THEN MULTI PLY RESULT BY LOG(E) BASE 2 TO GET
LOG BASE 2

¥ % X

ORG  FKSLGT+11
FKSLTW MWC  FKSCNV(| @ UFV, @R) , FKSTWO(, @R) USE LOXE) BASE 2 FOR COE
M/ FKS025+@) , @R), @779  SET ERROR MESSAGE FOR LOG 2
FKS010 MV  FKS600+@) , @R) , @GNOP SET BC | NSTRUCTI ON TO NOP
B FKS020(, @BR) USE LOG BASE E LOG C

khkhkkhhkhkdxhhdhdhdhdhdhhhdhdrhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddrxdxddrddddxx%x

* EXECUTI ON ENTRY TO LOG BASE E ROUTI NE FOLLOWS
*
ORG  FKSLGT+25

FKSLOG WI FKS600+@Q , @BR) , @JCB SET BC I NSTR TO UNCOND BRANCH

VI FKS025+@) , @BR) , @EF777 SET ERROR MESSAGE FOR LOG E
FKS020 L | $STAK, @R LOAD STACK PO NTER
*
* CHECK FOR ZERO OR NEGATI VE ARGUMENT
*
CLI | @LSE1+l @GVANL(, @XR), @ZERO | S ARGUMENT ZERO ?
BE FKS025(, @BR) YES, BRANCH TO SET ERROR FLAG
TBN | @RSEL(, @XR), B@ZPOS | S THE ARGUMENT PCSI Tl VE ?
BT FKS030(, @BR) YES, BRANCH TO CONTI NUE
FKS025 Wi | $ERRC, * - * NEGATI VE OR ZERO ARD ERROR ?
B FKS700(, @BR) RETURN TO CALLI NG PROGRAM
* PUT MANTI SSA | N WORK AREA OF | NTERPRETER SO THAT THE | NDEX REQ STER

* IS FREE FOR USE AS A PO NTER TO THE STORED CONSTANTS

*

FKS030 MVC | $FWRK+l @ UFV+l @QUFV(| @REC), | GRSEL(, @R) SAVE MANTI SSA
*
* COVPUTE LOG( MANTI SSA) | N THE SECOND PAGE. THE RESULT WLL BE LEFT



#FMSTD -

PROLOGUE -

ERR LOC OBJECT CODE

023B
023F

0241
0245

0247
024A
024E
0251
0254
0258
025C
025F
0262
0265

0269
026D
0270

0274

0279
027E
0283

CO 87 12B1
0300

CO 87 12B1
0470

9F
A8

00
00

10 BB

06 BC
11 07

11 O060E

060F 10
0D 060F
OF 11

LOG
ADDR

0240

0246

BASE
STMI

4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
4197
4198
4199
4200
4201

E, 10, 2 - STANDARD PREC

SOURCE STATEMENT

*
*
*
*
*
*
*

* X %k X X X

* X kX X Xk ¥ X

FKS205 TBF | @RSEL(, @R), X OF

VER 15, MOD 00 31/05/21 PACE 14

I N I $FWRK | N ZONED DECI MAL FORVAT (NOT FLQOATI NG PO NT) W TH | NTECER
AND DECI MAL PARTS AS FOLLOWE:
| @PREC BYTE FRACTI ONAL PART W TH RI GHTMOST BYTE AT | $FWRK+I @PREC
1 BYTE | NTEGER PART AT | $FWRK
THE RESULT W LL BE A NEGATI VE NUMBER OR ZERO. MAXI MUM VALUE OF
MAGNI TUDE W LL BE 2. 30258510

B | $CALL
DC  AL( @/ADDR) ( VSFLGT+256)

COVPUTE LOG MANTI SSA)

NO ERROR CONDI TI ONS CAN ARI SE | N THE SECOND PAGE, SO THE CONTENTS
OF | $ERRC ARE NOT CHECKED

CONVRRT THE EXPONENT OF THE ARGUMENT TO A ZONED DECI MAL NUMBER

CONVERT NORMALI ZED EXPONENT TO
* ZONED DECI MAL

B | $CALL
DC  AL( @/ADDR) ( V$CNXZ)

CONVERT ROUTI NE MAKES NO CHECKS FOR ERRORS, SO THE CONTENTS OF | $ERRC
ARE NOT CHECKED ON RETURN

EXPONENT |'S NOW A SI GNED DECI MAL NUMBER BETWEEN -99 AND 99.

MULTI PLY I T BY LOE 10) BASE E BY USI NG THE SECOND AND FI RST DI G TS
RESPECTI VELY AS COUNTERS TO ADD LOG(10) AND 10* LCXE( 10) REPEATEDLY,
AND THEN SET THE SI GN OF THE RESULT TO THE SI GN OF THE EXPONENT.

WI | @ SE3+| @MANL(, @XR), @ZERO GET DECI MAL ZERO
MWC | @SE3(| QUFV+FKSONE, @XR) , | @ SE3+FKSONE(, @R) ACCUMJL=0"S
| S SECOND EXP DIG T ZERO ?

BT FKS210(, @R) YES, EXAM NE FIRST EXP DIG T

AZ | @SE3+l @MNL(]1 @UFV+FKSONE, @R) , FKSTNE(| @QUFV, @R) +LOGL
SLC | @RSEL(1, @R), FKSDCR(, @R) DECREMENT EXP DIG T
B FKS205(, @R) AND REPEAT TEST

FKS210 TBF | @RSE1- FKSONE(, @XR) , X' OF' IS FIRST EXP DDA T ZERO ?

E I S

BT  FKS220(, @R) YES, WE ARE DONE
AZ | @SE3(] @UFV+FKSONE, @R), FKSTNE(| @QUFV, @R) +10* LOG( 10)

ACTUALLY LOG 10) WAS ADDED SHI FTED 1 BYTE LEFT, THI S CAUSES NO
TROUBLE SI NCE LOG(10) IS POSITI VE AS ARE THE CONTENTS OF ACCUMULATOR

SLC | @RSEL- FKSONE( 1, @R), FKSDCR(, @R) DECREMENT EXP DIG T
B FKS210(, @BR) AND REPEAT TEST

FKS220 MZZ | @ SE3+FKSONE(, @R), | @RSE1(, @R) RESULT HAS SAME S| GN EXP

*

E o

*

*

COWUTE LOG BASE E OF (MANTI SSA * 10**EXP) BY ADDI NG LOG( MANTI SSA)
TO EXP*LOGE 10). BOTH ARE ZONED DECI MAL NUMBERS W TH FRACTI ONAL PARTS
OF LENGTH | @REC BYTES

AZ | @SE3+FKSONE(| @ UFV+FKSADD, @XR) , | $FWRK+ @REC( | @ UFV)

ADD LOG( MANTI SSA)
MWC | $FWRK+ @ UFV( | @ UFV+FKSONE) , | @ SE3(, @R) SH FT TRUNCATED
M/C | @RSE2- FKSSFT(| @ UFV+FKSONE, @R) , | SFWRK+l @ UFV  RSULT- >STC
MZZ | @RSE2(, @R), | @ SE3+FKSONE(, @R) | NSERT CORRECT S| GN

BYTES | @RSE1-2 TO | @RSE2-2 | NCLUSI VE OF THE STACK, CONTAI N THE RESULT
BYTES | @RSE1 TO | @E1- 3 CONTAI N DECI MAL ZEROES BECAUSE THE EXPONENT



#FMSTD - PROLOGUE -

ERR LOC

0287
028B

028D
0290
0294

0298

029C

02A4
02A5
02AC
02AD
02B4
02BC

OBJECT CODE

CO 87 12B1
04AD

DO 00 98
9C 07 OF A3
CO 87 082A

CO 87 1203

80
FAF3F4F2F9F4F5
81
F1FAF4F2F6F9F5
F2F3FOF2F5F8F5F1
01

LOG BASE E, 10, 2 - STANDARD PREC

ADDR

028C

0001
0002
0002

02A3

02A4
02AB
02AC
02B3
02BB
02BC

STMI

4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 15

TO ZONED DEC CONVERSI ON ROUTI NE USED EARLI ER LEFT THEM THERE. THE
DECI MAL PO NT OF THE RESULT IS BETWEEN | @GRSE1 AND | @RSE3 SO THAT THE
RESULT |'S I N PROPER FORVAT TO BE CONVERTED | NTO FLOATI NG PO NT FORVAT

E I I

B | $CALL CONVERT ZONED DEC TO FLT POl NT
DC  AL( @/ADDR) ( V$CZFP)

THE CONVERT ROUTI NE MAKES NO ERROR CHECKS, SO THE CONTENTS OF | $ERRC
ARE NOT CHECKED ON RETURN.

E I I

FKS600 BC FKS700(, @BR), *- * RETURN | F VE WANT BASE E LOG

M/C | @RSE2(| @QUFV, @R), FKSCNV(, @R) GET CORRECT MULTI PLI ER
B | SEMPY CONVERT TO PROPER BASE

*

* OVERFLOW OR ODERFLOW | MPOSSI BLE DUE TO NATURE OF LOS FUNCTI ON SO

* | $ERRC |'S NOT CHECKED ON RETURN

*

FKS700 B | SRTRN RETURN TO CALLI NG PROGRAM

*

* NON- STORAGE CONSTANTS FOR THE LOG ROUTI NES FOLLOW

*

FKSONE EQU 1 LENGTH OF 1

FKSADD EQU 2 | NCREMENT FOR ADDI Tl ON

FKSSFT EQU 2 LENGTH TO SH FT RESULT TO STACK

*

* \WORK AREA

*

FKSCNV DS CL(I @UFV) BASE CONVERS|I ON MULTI PLI ER REG

*

* CONSTANTS FOR SUBROUTI NE

*

DC  AL1(B@IXZR) LOG(E) BASE 10 | N FLOATI NG PT
FKSTEN DC  DL(| @REC)' 4342945’ * FOR CONVERS| ON TO BASE E

DC  AL1(B@XZR+1) LOG(E) BASE 2 | N FLOATI NG PO NT
FKSTWD DC  DL(| @REC)' 1442695’ * FOR CONVERSI ON TO BASE E
FKSTNE DC  DL(I @UFV)' 23025851 LOS(10) BASE E
FKSDCR DC  AL1(@Bl) Bl NARY ONE FOR DECREMENTS



#FMSTD -

PROLOGUE - LOG

ERR LOC OBJECT CODE ADDR

0300

0300
0304
030A
030F

0312

0317

031B

031E
0321

0325
032A

032D

47

5C

27

16

04

17

0300
0300

0610

060F 0610
7C 060F
75

7C 0617

37 74

24
0000

7C 0617
3B

060F 93

BASE
STMI

4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4291
4292
4293
4294
4295

E, 10, 2 - STANDARD PREC

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 16

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* SECOND PACE OF FKSLOG

*
ORG *,B@QVPG 0
USI NG *, @R BASE REG PO NTS HERE AT ENTRY
USI NG *, @R

EXECUTI ON ENTRY TO LOG BASE E ROUTI NE FOR MANTI SSA ARGUMENT

CLEAR WORK AREAS AND | NI TI ALI ZE

* X ok ¥ X

FKS090 MW | $FVWRK+I @Q.UFV+FKSONE, @DZERO GET DECI MAL ZERO
MWC | $FVWRK+ Q. UFV( | Q. UFV+FKSONE) , | $FWRK+l @Q UFV+1 CLEAR TO 0' S
MC  FKSARG | @PREC, @BR), | $FWRK+l @ UFV CLEAR TO ZERCES
Wi FKSARG | @REC(, @R) , B@EC1 | NSERT LEADI NG 1

* X

THE ALGORI THM USES (1- MANTI SSA) AS THE | NI TI AL ARGUMENT

*

SZ FKSARG | @Q.UFV, @R) , | $FVWRK+l @Q.UFV+l @Q.UFV( | @PREC) 1- MANTI SSA

THE | NSTRUCTI ON AT FKS120 MODI FI ES THE SUBTRAHEND USED TO DECREMENT
THE ARGUVMENT (I NI TI ALLY 1- MANTI SSA) BY MULTIPLYING I T BY (1+10**(-N))
WHERE N IS THE | TERATI ON NUMBER. | NI TI ALLY THE SUBTRAHEND | S EQUAL
TO THE | NPUT MANTI SSA. | N ORDER TO DO TH' S, THE | NSTRUCTI ON AT
FKS120 |'S MODI FI ED AFTER EACH | TERATI ON. THE FOLLOW NG | NSTRUCTI ON
REI NI TI ALI ZES THE | NSTRUCTI ON AT FKS120.

* % 3k X X X %k X

M/C  FKS120+@P2( FKSI NT, @R) , FKSI NS+@P2(, @R) | N TIAL. | NSTR
M/ FKSI TN(, @R) , @ERO | NI TI ALl ZE | TERATI ON NTMBER

THE INDEX REG | S SET TO THE BASE ADDRESS. I T IS USED AS A PO NTER
TO THE STORED CONSTANTS USED BY THE ALGORI THM

* X ok X

ST FKS095+@P1(, @R), @R STORE CONTENTS OF BASE REG
FKS095 LA ok @R * | NTO | NDEY REG
*

* THE SUBTRAHEND IN THE FOLLOW NG | NSTRUCTI ON | S MODI FI ED BY THE

* | NSTRUCTI ON AT FKS120

*

FKS100 SZ FKSARG | @Q.UFV, @R), | $FWRK+l @Q.UFV+l Q UFV(| Q.UFV) DECR, ARG
BM FKS150(, @R) DONE WTH THI S | TERATI ON

*
* THE FOLLOW NG | NSTRUCTI ON ACCUMULATES THE RESULT BY SUBTRACTI NG THE
* POS| TI VE STORED CONSTANT FOR THI'S | TERATION.  SINCE THE | NPUT ARG IS
* LESS THAN 1 THE ACCUMULATED RESULT |'S ALWAYS NEGATI VE. THE CURRENT
* VALUE OF THE STORED CONSTANT |'S LOG 1+10**(-N)) BASE E, WHERE N IS
* THE | TERATI ON NUMBER
*
SZ | $FVWRK+ @UFV( | @UFV+FKSONE) , FKSCON( | @ UFV, @R) ACC RESUL
*
* THE FOLLOW NG | NSTRUCTI ON MODI FI ES THE SUBTRAHEND AT
* | $FVWRK+ @UFV+l @UFV BY MULTIPLYING I T BY | +10**(-N).
* SYMBOLI CALLY, THI'S I NSTRUCTION IS
* AZ | SFVK+H @UFV+ @QURV(| @ UFY) , | SFWRK+H @ UFV+l @ UFV- N( | @ UFV- N)
* \WWHERE N |'S THE | TERATI ON NUMBER
*



#FMSTD - PROLOGUE - LOG BASE E, 10, 2 - STANDARD PREC

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 17
0332 06 07 0617 0000 4296 FKS120 AZ | $FVWRK+I QLUFV+I @Q.UFV( 1 @QUFV), *-* (1 @Q.UFV) MODI FY SUBTRAHEN
0338 DO 87 25 4297 B FKS100(, @R) REPEAT | NNER LOOP
4298 *
4299 * END OF AN | TERATI ON
4300 *
033B 5E 00 84 8A 4301 FKS150 ALC  FKSITN(1, @R), FKSI NC(, @R) | NCREVMENT | TERATI ON NUMBER
4302 *
4303 * | @QLUFV | TERATI ONS ARE REQUI RED TO GET | @PREC SI GNI FI CANT DIG TS
4304 *
033F 7D 07 84 4305 CLI FKSI TN(, @R) , | @°REC | S | TERATI ON FI Nl SHED ?
0342 DO 82 58 4306 BL FKS175(, @R) BRANCH | F NOT DONE YET
4307 *
4308 * FI NAL | TERATI ON HAS CONCLUDED
4309 *
0345 17 80 060F 8B 4310 SZ | $FVWRK+I @QLUFV( | @Q.UFV+FKSONE) , FKSRND( 1, @R) ROUND RESULT
034A 08 00 O060E 060F 4311 MZZ | $FVWRK+I @PREC, | $FWRK+l Q. UFVY  MOVE SI GN ONE BYTE LEFT
0350 35 02 ODAE 4312 L | $STAK, @XR RESTORE | NDEX REQ STER
4313 *
4314 * RETURN TO CALLI NG PROGRAM W TH | @CUFL BYTE ZONED DEC RESULT I N
4315 * | $\WRK+lI @PREC. DECI MAL PO NT FOLLOAS LEADI NG BYTE OF RESULT.
4316 *
0354 CO 87 1203 4317 B | $RTRN
4318 *
4319 * PREPARE FOR NEXT | TERATI ON
4320 *
0358 46 07 7C 0617 4321 FKS175 AZ FKSARG( | @Q.UFV, @R) , | $FVWRK+l @Q.UFV+I Q. UFV(| Q. UFV) RESTRE AR

4322 * THE FOLLOW NG | NSTRUCTI ON MODI FI ES | NSTRUCTI ON AT FKS120 BY SI MULTA-

4323 * NEOUSLY ADDI NG 1 TO LENGTH CODE OF FI RST OPERAND. SUBTRACTI NG 1 FROM
4324 * LENGIH CODE OF SECOND OPERAND, AND SUBTRACTI NG 1 FROM ADDRESS OF
4325 * SECOND OPERAND.
4326 *
035D 5F 04 37 89 4327 SLC  FKS120+@DP2( FKSMOD, @BR) , FKSMDY(, @BR) MODI FY | NSTRUCTI ON
0361 E2 02 08 4328 LA | QUFV(, @GXR), @GXR | NCREMENT @R FOR NEXT CONSTANT
4329 *
4330 * SHI FT ARGUMENT 1 BYTE LEFT (MULTIPLY BY 10)
4331 *
0364 5C 06 83 7C 4332 MVC  FKSSHT(| @REC, @R), FKSARG , @R) MWE | NTO SH FT REG
0368 5C 06 7B 83 4333 M/C  FKSARG FKSONE( | @PREC, @BR), FKSSHT(, @R) SH FT LEFT 1 BYTE
036C DO 87 25 4334 B FKS100(, @R) DO NEXT | TERATI ON
4335 *
4336 * NON- STORAGE CONSTANTS FOR FFSLGM FOLLOW
4337 *
0005 4338 FKSINT EQU 5 LENGTH TO I NI T | NSTRUCTI ON.
0005 4339 FKSMOD EQU 5 LENGTH TO MODI FY | NSTRUCTI ON
4340 *
4341 * I NI TI AL | NSTRUCTI ON FOR ALGORI THM STORED AS CONSTANT
4342 *
036F 06 07 0617 0617 4343 FKSI NS AZ | $FVRK+l @Q.UFV+l @Q.UFV( | @Q.UFV) , | $FVRK+I @Q.UFV+l @Q.UFV( | @Q.UFV)
4344 *
4345 * WORK AREA FOR FFSLGM FOLLOWS
4346 *
0375 037C 4347 FKSARG DS CL(I @Q.UFV) ARGUMENT REQ STER
037D 0383 4348 FKSSHT DS CL( | @REC) SH FT REG
0384 0384 4349 FKSI TN DS CL1 | TERATI ON NUMBER
4350 *

4351 * CONSTANTS



#FMSTD - PROLOGUE -

ERR LOC

0385
038A
038B

038C
0394
039C
03A4
03AC
03B4
03BC
034
03CC

OBJECT CODE

F100000001
01
F5

F6FOF3F1F4AF/F1F8
FOFOF5F3F1FOF1F8
FOFOF9F9F5FOF3F3
FOFOFOF9F9F9F5FO0
FOFOFOF1FOFOFOFO
FOFOFOFOF1FOFOFO
FOFOFOFOFOF1FOFO
FOFOFOFOFOFOF1FO
FOFOFOFOFOFOFOF1

LOG
ADDR

0389
038A
038B

0393
039B
03A3
03AB
03B3
03BB
03C3
03CB
03D3

0093

BASE
STMI

4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372

E, 10, 2 -

SOURCE STATEMENT

*

FKSMDY DC
FKSI NC DC
FKSRND DC
*

STANDARD PREC

XL( FKSMOD) ' F100000001"

AL1( @1)
DL1' 5

VER 15, MOD 00 31/05/21 PACE 18

I NSTRUCTI ON MODI FI ER
Bl NARY
FOR ROUNDI NG RESULT

* STORED CONSTANTS FOR USE OF LOG AND EXP SUBROUTI NES: LOG( 1+10**(-Q))

*

FKSCON DC

38888888

*

FKSCNT EQU
*

DL(I @Q.UFV)' 69314718
DL(I @Q.UFV)' 09531018
@QUFV) ' 00995033’
@Q.UFV) ' 00099950'
@QUFV) ' 00010000’
@QUFV) ' 00001000’
@QUFV) ' 00000100’
@QUFV) ' 00000010’
DL(I @Q.UFV) ' 00000001"

(1
(1
(1
(1
(1
(1

FKSCON- FKS090

* END OF FKSLOG CODI NG

*

DI SP. TO STORED CONSTANTS



CENXZD - PROLOGUE -
ERR LOC OBJECT CODE

0400

NORVALI ZED EXPONENT TO ZONED DECI MAL
ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 19

4374 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S

4375 * SECOND PAGE OF FKSLOG
4376 *
4377 ORG *,B@QVPG 0 START FKSLOG DUMWY 3RD PAGE



CENXZD - CONVERT A NORM EXPONENT TO A DEC NUM

ERR LOC OBJECT CODE

ADDR STMT

4379
4380
4381
4382
4383
4384
4385
4386
4387
4388
4389
4390
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 20

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*
*
*

5703- XML COPYRI GHT | BM CORP. 1970

REFER TO I NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083

*
*
*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

*STATUS

*
*

VERSI ON 1 MODI FI CATI ON O

*FUNCTI ON

*

E R R R R S T R S R T S T R R T R B N T N A T . R

CENXZD IS A VI RTUAL MEMORY SUBROUTI NE TO CONVERT A NORVALI ZED
EXPONENT TO A DECI MAL NUMBER

THE EXPONENT | S FI RST CONVERTED TO A Bl NARY NUMBER AND THEN
CDBNZD IS CALLED TO CONVERT THE BI NARY TO ZONED DECI MAL. THE
APPROPRI ATE SIGN IS THEN ENTERED, AND CONTROL RETURNED TO THE
CALLI NG ROUTI NE

ENTRY PO NTS

* THE ENTRY |'S CENYZD. THE FORMAT OF THE CALLI NG SEQCUENCE IS
AS FOLLOWS:
B I$CALL
DC  AL2( V$CNXZ)
* | NDEX REG STER 1 (@R) PO NTS TO THE PAGE BEG NNING, AND IS
USED AS THE BASE REG STER, ALTHOUGH CENXI D | S DI SPLACED FROM
THE PAGE BEG NNI NG

| NPUT

THE I NPUT IS A ONE- BYTE NORVALI ZED EYPONENT | N THE FI RST BYTE
OF THE FI RST ELEMENT OF THE | NTERPRETER STACK. | $STAK IS A
CORE LACATI ON CONTAI NI NG THE ADDRESS OF THE | NTERPRETER STACK

QUTPUT

THE QUTPUT | S A SI GNED DECI MAL NUMBER, RI GHT JUSTI FI ED I N THE
FI RST | NTERPRETER STACK ELEMENT. IT IS NOT LESS THAN -99, NOR
GREATER THAN +99.

EXTERNAL REFERENCES

| NTERPRETER STACK - FI RST ELEMENT

| $STAK - CORE LOCATI ON OF THE ADDRESS CF TI E | NTERPRETER STACK
| $CALL - ENTRY TO PAG NG MODULE

V$CBNZ - SUBROUTI NE TO CONVERT BI NARY TO ZONED DECI MAL

| $RTRN - ENTRY TO PAG NG MODULE RETURN

EXITS, NORVAL

* EXIT I'S BY BRANCH NG TO THE PAG NG MODULE TO RETURN TO THE
CALLI NG ROUTI NE
* THE RESULT |'S PLACED I N THE LAST TWO BYTES OF THE FI RST STACK

ELEMENT, AND THE REMAI NDER OF THE ELEMENT SET TO DECI MAL ZERCES.
EXITS, ERROR

NONE.

TABLES/ WORK AREAS

CONSTANTS RESI DE AT THE END OF THE EYECUTABLE CODE, AND ARE
REFERENCED BY A DI SPLACEMENT RELATI VE TO THE VALUE I N @R
THERE |'S NO WORK AREA.

*

E R R R R T R S R R R R S T I R R T R T R T R N . R R



CENXZD - CONVERT A NORM EXPONENT TO A DEC NUM

ERR LOC OBJECT CODE

ADDR STMT

4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
4461
4462
4463
4464
4465
4466
4467
4468

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 21

* ATTRI BUTES

*  REUSABLE. NATURALLY RELOCATABLE.

*

* CHARACTER CODE DEPENDENCY

*  THE OPERATI ON OF THI S MODULE DEPENDS UPON A ZONED DECI MAL DI G T
BEI NG REPRESENTED W TH THE ZONE (FI RST FOUR BITS) BEING AN 'F
FOR POSI TIVE, AND A 'D FOR NEGATIVE. TH'S PROPERTY |'S USED AT
LABEL CENL50.
THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VHEN CONSI DERED AS A
Bl NARY | NTEGER, |DENTIFY THE VALUE OF THE DIG T.

NOTES
ERROR PROCEDURES
NONE.

*

*

*

*

*

*

*

*

*

*

*  RESI STER USAGE
* * | NDEX REG STER 1 (@R) PO NTS TO THE FI RST BYTE OF THE PAGE,
> AND |'S USED AS THE BASE REG STER

* * | NDEX REG STER 2 (@®R) |S USED TO REFERENCE THE | NTERPRETER
* STACK.

*

*  SAVED/ RESTORED AREAS

* NONE.

*

*

*

*

*

*

*

*

*

*

*

REQUI RED MODULES
QSYSEQ - COWWON SYSTEM EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM EQUATES
| $3EQU - FI XED EQUATES
$1 @EQ $| @QEQ - STANDARD/ LONG PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE.

R R b b Sk Sk R R R R I b Sk R R R R R b b R Rk kS b b b S kR R R b b b b S b R b b kR I

b I R B N TR R R R R R T R S R . T B R S R I I N



CENXZD -

CONVERT A NORM EXPONENT TO A DEC NUM

ERR LOC OBJECT CODE

0470

0371
0400

0470

0470
0474
0477
047A
047D
0480
0484

0487
048A
048E
0492
0496
0498
049B

049E
04A2
04A6
04A8

04AC

9F 00
Co 87
0CB2

Co 87

00 AC
12B1

1203

ADDR STMI' SOURCE STATEMENT

0470

0400

0497

04A7

04AC

4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486
4487
4488
4489
4490
4491
4492
4493
4494
4495
4496
4497
4498
4499
4500
4501
4502
4503
4504
4505
4506
4507
4508
4509
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521

VER 15, MOD 00 31/05/21 PAGE 22

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* CENXZD - S/ 3.7 CONVERT NORMALI ZED EXPONENT TO ZONED DECI MAL *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

*CENAD1 VPACE 112
ORG *, 256,112
CENAD1 EQU  *

SET STARTI NG ADDRESS
START OR PROGRAM COO NG

ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG  CENAD1 RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

*

* EXECUTI ON ENTRY TO CENXZD FOLLOWS

*
CENXZD L | $STAK, @R LOAD STACK PO NTER
CLI | @SELl+l @EXP(, @R), B@XZR COVPARE EXP TO NORVAL. ZERO
BH  CEN200(, @R BRANCN | F EXP | S PCSI Tl VE
BL  CENLOO(, @R) BRANCN TO NEG EXP ROUTI NE
M1 | @RSEL(, @R), @ZERO GET DECI MAL ZERO
M/C | @RSEL- 1(| @REC, @R), | GRSEL(, @R) CLEAR A TO 0 AS EXP = 0
B CEN900( , @BR) RETURN TO CALLI NG PROGRAM
*
* FOR NEGATI VE EXPONENT ( NORMAL| ZED VALUE LESS THAN X' 80'), SUBTRACT
* | T FROM X' 80' AND THE RESULT |'S A POSI TI VE Bl NARY NUMDER, EQUAL TO
* THE NON- NORMAL| ZED MAGNI TUDE OR THE EXPONENT. CONVERT THI'S TO ZONED
* DECI MAL AND THEN MAKE TNE SI GN OF THE RESULT NEGATI VE.
*
CENLOO MVI | @SEL1+1(, @R), B@XZR SET BYTE TO X 80' (NORM 0)
SLC | @SE1+1(1, @R), | @SE1+l @EXP(, @R) SUBTRACT EXP FROM THI
M/C | @SEL+l @EXP(1, @R), | @SE1+1(, @R) RESULT BACK. | NTO
B | $CALL CONVERT TO DECI MAL NUMBER
DC  AL( @/ADDR) ( V$CBNZ)
CEN150 SBF | @SEL(, @R), X' 20 MAKE SI GN M NUS

B CEN90O( , @BR) RETURN
*
* FOR POSI TI VE EXPONENT ( NORMALI ZED VALUE EQUAL TO OR GREATER THAN
* X' 80'), SUBTRACT X 80' FROM I T AND TNE RESULT IS A POSI TI VE Bl NARY
* NUMBER EQUAL TO THE NON- NORMALI ZED VALUE OR THE EXPONENT.
* CONVERT THI'S TO ZONED DECI MAL AND RETURN.
*
CEN200 SLC | @SE1+l @EXP(1, @R), CENZRQ(, @R) SUBTRACT X' 80' FROM EXP

B | SCALL CONVERT TO DEC NUMBER

DC AL @ADDR) (V$CBNZ)
CENQOO B | SRTRN RETURN TO THE CALLI NG PROGRAM
*
* CONSTANTS FOR CENXZD FOLLOW

*

CENZRO DC AL1( BGNXZR) NCORVALI ZED ZERO
*

* END OF CENXZD CODI NG

*



CENXZD -

CONVERT A NORM EXPONENT TO A DEC NUM

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21

PAGE 23



CCZDFP - CONVERT DEC ZONED NUM TO FLOAT PO NT NUM

ERR LOC OBJECT CODE

ADDR STMT

4524
4525
4526
4527
4528
4529
4530
4531
4532
4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570
4571
4572
4573
4574
4575
4576
4577
4578
4579

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 24

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * CCZDFP CONVERTS A ZONES DECI MAL NUMBER | N THE FIRST TWO

| NTERPRETER STACK ELEMENTS TO AN UNPACKED FLOATI NG PO NT
NUVBER | N THE FI RST STACK ELEMENT.

* THE MAGNI TUDE OF THE NUMBER CANNOT BE GREATER THAN 10**( PREC+1)
SI NCE THE DECI MAL PO NT OF THE | NPUTTED NUMBER | S BETWEEN THE
LAST BYTE OF THE FI RST STACK ELEMENT, AND THE FI RST BYTE OF
THE SECOND STACK ELEMENT. THEREFORE. THE MAGNI TUDE CAN ONLY
BE LESS THAN 10**(-(PREC+2)) IF IT IS ZERO

ENTRY PO NTS
* THE ENTRY DS CCl OFP. THE FORMAT OF THE CALLI NG SEQUENCE IS
AS FOLLOWS
B 1$CALL
DC  AL2(V$CZFP)

| NPUT
* THE INPUT IS A ZONED DECI MAL NUMBER I N THE FI RST TWO ELEMENTS
OF THE | NTERPRETER STACK. THE FI RST ELEMENT CONTAI NS THE
| NTEGER PORTI ON OF THE NUMBER, AND THE SECOND THE TRACTI ONAL.
* REG STER 1 (@R) CONTAI NS THE ADDRESS OF THE FI RST BYTE OF THE
PAGE. |IT IS USED AS THE BASE REG STER
* | $STAK CONTAINS THE ADDRESS OF THE FI RST BYTE OF THE STACK.

QUTPUT
THE UNPACKED FLOATI NG PO NT NUMBER |'S LEFT I N THE FI RST ELEMENT.

EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST ELEMENT
| $STAK - CORE LOCATI ON OF THE ADDRESS CF TI E | NTERPRETER STACK
| $CALL - ENTRY TO PAG NG MODULE
| $RTRN - ENTRY TO PAG NG MODULE RETURN
| $FWRK - | NTERPRETER WORK AREA, FI RST 8(16) BYTES

EXITS, NORVAL
* EXIT I'S BY BRANCH NG TO THE PAG NG MODULE TO RETURN TO THE
CALLI NG ROUTI NE
* THE RESULT |S LEFT IN THE FI RST STACK ELEMENT.

EXITS, ERROR
NONE.

TABLES/ WORK AREAS
CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTABLE CODE
AND ARE REFERENCED BY A DI SPLACEMENT RELATI VE TO THE VALUE I N @R

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE.

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



CCZDFP - CONVERT DEC ZONED NUM TO FLOAT PO NT NUM

ERR LOC OBJECT CODE

ADDR STMT

4580
4581
4582
4583
4584
4585
4586
4587
4588
4589
4590
4591
4592
4593
4594
4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4606
4607
4608
4609

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 25

*

* CHARACTER CODE DEPENDENCY

* THE OPERATION OF TH S MODULE DEPENDS UPON A ZONED DECI VAL DIG T
BEI NG REPRESENTED W TH THE ZONE ( FI RST FOUR BI TS) BEI NG AN - F-
FOR PCSI TIVE, AND A -D- FOR NEGATIVE. TH S PROPERTY | S USED AT
THE ENTRY

THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VWHEN CONSI DERED AS A
Bl NARY | NTEGER, | DENTI FY THE VALUE OF THE DIG T.

NOTES
ERROR PROCEDURES
NONE.

RES|I STER USAGE
* REG STER 1 (@R) LSEO AS TO E SASE REQ STER
* REG STER 2 (@XR) | S USED TO REFERENCE THE | NTERPRETER STACK

SAVED/ RESTORED AREAS
NONE.

REQUI RED MODULES
QSYSEQ - COWON SYSTEM EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM EQUATES
| $3EQU - FI XED EQUATES
$1 @EQ $| @QEQ - STANDARD/ LONG PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE

R R b b Sk Sk R R R R I b Sk R R R R R b b R Rk Ik Sk b b b S kR R R b b b b S b I R bk kR S

b R T T S T B I S T . R T R R R R R S . N

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



CCZDFP -

CONVERT DEC ZONED NUM TO FLOAT PO NT NuM

ERR LOC OBJECT CODE

04AD

03AE
0400

04AD

04AD
04B1
04B5
04B8

04BB
04BE

04C2
04C5
04C8
04CB

04CF
04D2
04D5
04D9
04DC

04DF
04E4
04ES8

BC
AC

B9
E2

7D

35
BC

FO
06

OD4E
F9 OF

FA

17
16 17

01

01
FA FB

FA
OD4E
F5

060E 07
OD4E
07 060E

ADDR

04AD

0400

STMI

4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649
4650
4651
4652
4653
4654
4655
4656
4657
4658
4659
4660
4661
4662
4663
4664
4665
4666

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 26

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* CCZDFP - S/ 3.7 CONVERT ZONED DECI MAL TO FLOATI NG PO NT ROUTI NE *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

*CCZAD1 VPAGE 0O SET PAGE ADDRESSABI LI TY

oRrRG * SET STARTI NG ADDRESS
CCZAD1 EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG CCZAD1
*** END OF EXPANSI ON ***

*

* EXECUTI ON ENTRY TO CCZDFP FOLLOWS

RESET STARTI NG ADDRESS

*
CCZDFP L | $STAK, @R LOAD STACK POl NTER
MC CCZSGN(1, @®R), | @RSE2(, @R) SAVE SIGN OF | NPUT WER
SBN | @RSE2(, @XR) , B@POS | NSERT PLUS SIGN IN I TS PLACE
M1 CCZEXP(, @R), BONXZR+l @°REC | NI TI ALI ZE EXPOAENT TO PREC
*
* CLEAR THI RD STACK ELEMENT TO ZEROES BECAUSE THE MANTI SSA OF THE
* FLOATI NG PO NT RESULT WLL | NCLUDE THE LEADI NG BYTES OR I T I F THE
* DECI MAL PO NT OR THE | NPUT NUMBER | S MORE THAN ONE PLACE TO THE
* LEFT OF THE FIRST SIGNIFICANT DIG T.
*
M | @RSE3(, @R) , @ZERO GET DECI MAL ZERO
M/C | @RSE3- 1(| @REC, @R), | @RSE3(, @R) CLEAR THI RD STACK ELT

*
* MOVI NG FROM LEFT TO RI GHT, TEST EACH DIG T OF ZONED DECI MAL | NPUT
* NUMBER UNTIL THE FIRST SI GNI FI CANT DIA T IS ENCOUNTERED

*

CCz020 TBF | @SE1+l @MANL(, @R), X OF IS THE DIG T A ZERO
BF  CCz100(, @R NO, EXI T FROM LOOP

LA CCZONE(, @XR) , @XR YES, MOVE PO NTER TO NEXT DIG T
SLC  CCZEXP(1, @R), CCZDC1(, @R) DECREMENT EXPONENT BY 1
*
* WHEN THE EXPONENT HAS BEEN DECREMENTED TO - (PREC+1), THE LOOP IS
* TERM NATED, BECAUSE THE ZONED DECI MAL | NPUT WAS ALL ZERCES. TO
* OQUTPUT A FLOATI NG PO NT ZERO, THE EXPONENT IS SET TO -98 W TH THE
* MANTI SSA LEFT AS ZERCES.
*
CLI  CCZEXP(, @BR), BQWXZR-1 @UFV HAVE ALL DI G TS BEEN TESTED ?
BH CCZ020(, @R) YES, REPEAT TEST
L | $STAK, @XR NO, RESTORE | NDEX REG
MWI | @SE1+l @EXP(, @R), B@NXLO | NSERT EXPONENT OF - 98
B CCZ900(, @R) RETURN TO CALLI NG PROGRAM
*
* AT THI'S PO NT THE FI RST NON-ZERO DIG T OF THE | ONFD DECI MAL | NPUT
* NUMBER |'S AT | @SE1+1. HENCE, THE MANTI SSA OR THE RESULT STARTS HERE
* AND ENDS AT | @RSEL. SINCE THE | NDEX REG HAS BEEN | NCREVMENTED, THI S
* MAY RUN | NTO THE THI RD STACK ELEMENT. PLACE THE MANTI SSA | N THE
* STACK VIA A TEMPORARY STORAGE LOCATI ON.
*
CCz100 WC | $FWRK+l @REC(| @PREC), | GRSEL(, @R) GET MANTI SSA

L | $STAK, @XR RESTORE | NDEX REG
M/C | @RSEL(| @REC, @XR), | $FWRK+l @REC PUT MATI SSA | N STACK



ERR

CCZDFP - CONVERT DEC ZONED NUM TO FLOAT PO NT NUM

LOC OBJECT CODE
04ED 98 00 07 F9

04F1 9C 00 00 FA
04F5 CO 87 1203

04F9
04FA

04FB 01

ADDR

04F9
04FA

0001
04FB

STMI' SOURCE STATEMENT

4667
4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
4679
4680
4681
4682

MZZ
wC
CCZ900 B
*

* WORK AREA
*

CCZSGN DS
CCZEXP DS

*

* CONSTANTS
*

CCZONE EQU
CCzDC1 DC
*

VER 15, MOD 00 31/05/21 PAGE 27

| @RSE1(, @R), CCZSGN(, @R) | NSERT CORRECT S| GN
| @ SE1+ @EXP( 1, @R), CCZEXP(, @R) | NSERT EXPONENT

| $RTRN RETURN TO CALLI NG PROGRAM
CL1 FOR SAVI NG SI GN ZONE

CL1 FOR STORI NG EXP

1

AL1( @B1) DECREMENT FOR EXP

* END OF CCZDFP CODI NG

*



FGSEXP - EXPONENTI AL FUNCTI ON, STANDARD PREC

ERR LOC OBJECT CODE

ADDR STMT

4684
4685
4686
4687
4688
4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699
4700
4701
4702
4703
4704
4705
4706
4707
4708
4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 28

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS >
* VERSION 1 MODI Fl CATI ON 0 *
* *
* FUNCTI ON *
*  * FGSEXP CALCULATES THE VALUE OF THE EXPONENTI AL FUNCTI ON, WHERE *
* THE | NPUT ARGUMENT | S THE EXPONENT. *
*  * THE EXPONENTI AL FUNCTI ON | S CALCULATED BY A RECURSI VE ALGORI THM *
* AFTER REDUCI NG THE ARGUMENT TO THE RANGE (0, LOG(10)). *
* *
*ENTRY POl NTS *
*  THE ENTRY | S FGSEXP. THE FORMAT OF THE CALLING SEQUENCE IS AS  *
*  FOLLOWS: *
> B | SCALL >
* DC  AL2(V$FEXP) *
* *
*| NPUT *
* % THE INPUT I'S AN UNPACKED FLOATI NG PO NT NUMBER I N THE FI RST *
* ELEMENT OF THE | NTERPRETER STACK. *
* * REG STER 1 (@R) PO NTS TO THE BEG NNI NG OF THE PAGE >
* % |$STAK PO NTS TO THE | NTERPRETER STACK. *
* *
* QUTPUT *
* % THE RESULT IS LEFT IN THE FI RST STACK ELEMENT, | N UNPACKED *
* FLOATI NG PO NT FORVAT. *
*  * |N THE EVENT OF AN ERROR, AN ERROR CODE IS LEFT I N THE ONE- BYTE *
* | NTERPRETER ERROR AREA, | $ERRC. *
* *
* EXTERNAL REFERENCES *
* x| NTERPRETER STACK - THE FI RST TWD ELEMENTS (16 BYTES) *
* % |$FWRK - | NTERPRETER WORK AREA, FIRST 25 BYTES *
* % |$STAK - OORE LOCATI ON OF ADDRESS OF THE | NTERPRETER STACK >
*  * |$ERRC - | NTERPRETER ONE- BYTE ERROR AREA *
* % |$CALL - ENTRY TO THE PAG NG MODULE *
* % | $RTRN - ENTRY TO PAG NG MODULE RETURN *
*  * CBFPZD - CONVERT FLOATING PO NT TO ZONED DECI MAL *
* % FSKCNT - EQUATE TO CONSTANTS LOCATED | N FKSLOG *
* % |$LDXR - ENTRY, CONVERT VADDR, LOAD @XR *
* *
*EXI TS, NORMAL *
* * EXIT |'S BY BRANCH NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN *
* ROUTI NE. *
* % THE RESULT |'S PLACED I N THE FI RST STACK ELEMENT. *
* *
*EXI TS, ERROR *
* * AN ERROR OODE |'S PLACED I N THE ERROR AREA, | $ERRC. *
* * EXIT |'S BY BRANCH NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN *
* ROUTI NE. *
* *
* TABLES/ WORK AREAS *
* * THE CONSTANTS FOR THE | TERATI ON ARE STORED | N THE SECOND PAGE  *
* OF FKSLOG AND ARE REFERENCED BY LOADI NG THE ADDRESS OF THE *



FGSEXP - EXPONENTI AL FUNCTI ON, STANDARD PREC

4782
4783

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 29

4740 * PAGE | NTO @XR, AND USI NG THE EQUATED DI SPLACEMENT, FKSCNT. *
4741 * * THE REST OF THE CONSTANTS AND WORKAREAS ARE AT THE END OF THE  *
4742 * EXECUTABLE CODE ON EACH PAGE. *
4743 * *
4744 *ATTRI BUTES *
4745 * REUSABLE, NATURALLY RELOCATABLE. *
4746 * *
4747 * CHARACTER CODE DEPENDENCY *
4748 * THE OPERATION OF THI S MODULE DEPENDS UPON A ZONED DECIMAL DG T *
4749 * BEI NG REPRESENTED W TH THE ZONE ( FI RST FOUR BI TS) BEI NG AN - F- *
4750 * FOR PCSI TIVE, AND A -D- FOR NEGATIVE. TH S PROPERTY | S USED *
4751 * AT THE ENTRY. *
4752 * THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VWHEN CONSI DERED AS A *
4753 * Bl NARY | NTEGER, | DENTI FY THE VALUE OF THE DIG T. *
4754 * *
4755 *NOTES *
4756 * ERROR PROCEDURES *
4757 * THE ERROR CODE |'S SET AND CONTRCOL RETURNED TO THE PACI NG *
4758 * ROUTI NE. *
4759 * *
4760 * REG STER USAGE *
4761 * * REGSTER 1 (@BR) | S USED AS THE BASE REG STER *
4762 * * RESISTER 2 (@XR) | S USED TO REFERENCE THE STACK. IT IS ALSO *
4763 * USED TO REFERENCE THE CONSTANTS | N FKSLOG *
4764 * *
4765 * SAVED/ RESTORED AREAS *
4766 * NONE. *
4767 * *
4768 * MCDI FI CATI ON CONSI DERATI ONS *
4769 * NONE. *
4770 * *
4771 * REQUI RED MODULES *
4772 * @YSEQ - COMVON SYSTEM EQUATES *
4773 * @RVEQ - ERROR MESSAGE EQUATES *
4774 * $VSEQU - FI XED VI RTUAL ADDRESSES *
4775 * $B@QU - COWPI LER SYSTEM EQUATES *
4776 * $I $EQU - FI XED EQUATES *
4777 * $I @EQ - STANDARD PRECI SI ON EXECUTI ON EQUATES *
4778 * FKSLOG - LOGARI THM FUNCTI ONS STANDARD PRECI SI ON *
4779 * *
4780 * OTHER *
4781 * NONE. *

* *

* *

R b bk Sk R R SR R b b b Sk S b R R R Rk kS R R R R R ARk Sk kR S ARk Sk Sk I R b b b Sk S



FGSEXP -
ERR LOC OBJECT CODE

0500

0500
0504

0506
0509
050C
0510

0513
0517

0519
051C

051F
0523

0526
0529
052D
0530
0534
0538

co

87

0600

BD
DO
3C
DO

co

84
82
El
87

87

0C70

7C
9D

97
SE

FO
90

EXPONENTI AL FUNCTI ON, STANDARD PREC

12B1

00
13

0CBC

CB

12B1

OF
3B

F4
F4

ADDR STMI' SOURCE STATEMENT

0500

0505

0518

4785
4786
4787
4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4798
4799
4800
4801
4802
4803
4804
4805
4806
4807
4808
4809
4810
4811
4812
4813
4814
4815
4816
4817
4818
4819
4820
4821
4822
4823
4824
4825
4826
4827
4828
4829
4830
4831
4832
4833
4834
4835
4836
4837
4838
4839
4840

VER 15, MOD 00 31/05/21 PACE 30

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* FGSEXP - S/ 3.7 EXPONENTI AL FUNCTI ON ROUTI NE - STANDARD PRECI SI ON *

R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
*
ORG *, B@QVPG 0
USI NG *, @R
*
* EXECUTI ON ENTRY TO FGSEXP FOLLOWS
*
* TEST |F THE ARG <= -1000. |F 50, SET THE ARGUMENT FOR AN ANSVER OR
* ZERO, THI'S WLL BE DONE ON THE SECOND PAGE.
*
FGSEVP B | $CALL CALL SECOND 1-3
DC  AL( @/ADDR) ( VSFEXP+256) * PAGE OF FGSEXP 1-3
*
* CHECK MAGNI TUDE OF THE EXPONENT OF FLOATI NG PO NT ARGUVENT BEFORE

* CONVERTING | T TO ZONED DECI MAL BECAUSE CONVERSI ON ROUTI NE DOES NOT
* CHECK THE EXPONENT Sl ZE

*
CLI | @ SE1+I @EXP(, @XR) , BANXZR+4 | S ARGUMENT >= 1000 ?
BL FGS010(, @BR) BRANCH | F NO
FGS005 Wi | $ERRC, @TE7 76 SET ARGUMENT TOO LARGE CODE
B FGS900( , @BR) RETURN TO CALLI NG PROGRAM
*
* CONVERT FLOATI NG PO NT ARGUMENT TO ZONED DECI MAL NUMBER.
* THE FRACTI ONAL PART H LL BE | @QUFV BYTES LONG | N THE SECOND STACK -
* ELEMENT. AND THE | NTEGER PART HI LL BE A MAXI MUM OR 3 BYTES LONG
* RIGHT JUSTIFIED, IN THE FI RST STACK ELEMENT.
*
FGS010 B | $CALL CONVERT
DC AL( @/ADDR) ( V$CFPZ) * FLOATI NG PO NT TO ZONED DEC
*
* THE CONVERSI ON ROUTI NE MAKES NO ERROR CHECKS, SO | $ERRC |'S NOT
* CHECKED ON RETURN
*
TBN | @GRSE2(, @XR) , B@ZPOS | S ARGUVENT POSI TI VE ?
BF FGS110(, @BR) BRANCH | F NEGATI VE
*
* CHECK | F THE POSI TI VE ARGUVENT | S GREATER THAN OR EQUAL TO 99* LOG(10)
* BASE E. |IF SO, EXP(ARG W LL BE GREATER THAN OR EQUAL TO 10**99,
* AND OVERFLOW W LL OCCUR.
*
CLC | @RSE2- FGSONE( | @REC+FGSTHR, @XR) , FGSNNN(, @R) ARG TOO LRG
BNL  FGS005(, @R) | F YES BRANCH TO SET ERROR FLAG
*
* REDUCE RANGE OF PCSI Tl VE ARG TO (0, LOZ 10))
*
WI FGSXML(, @R) , @ERO SET N=0
FGS100 CLC | @RSE2(| @ UFV+FGSTHR, @XR), FGSTEN(, @®@R) |S ARG < LOGF 10) ?

BL FGS210(, @R) | F YES, EVALUATE FUNCTI ON

SZ | @SE2(| @QUFV+FGSTHR, @XR) , FGSTEN( | @ UFV+FGSONE, @R) - LOG 1
ALC  FGSXML(1, @R), FGSBN1(, @BR) | NCREMENT N BY 1
B FGS100(, @R) REPEAT TEST

| F NEGATI VE ARGUMENT | S EQUAL TO OR LESS THAN -98*L0OG 10) BASE
* SET RESULT TO ZERO AND RETURN TO CALLI NG PROGRAM



FGSEXP -

EXPONENTI AL FUNCTI ON, STANDARD PREC

ERR LOC OBJECT CODE

053B
053F
0542
0545
0549

054C
054F
0553
0556
055A

055D
0562
0566
056C

0570
0574

0576
057A

057D
0582

9D 09

BC 1E
A7 06

7C FF
96 28

5F 00

Co 87
0300

5C 04
7C 00

27 17
DO 82

OE E9

07 07

OF F4

0617 OF
060E
060D 060E
0607

1330

8A FA
FC

0617 93
8E

ADDR STMT

0575

4841
4842
4843
4844
4845
4846
4847
4848
4849
4850
4851
4852
4853
4854
4855
4856
4857
4858
4859
4860
4861
4862
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872
4873
4874
4875
4876
4877
4878
4879
4880
4881
4882
4883
4884
4885
4886
4887
4888
4889
4890
4891
4892
4893
4894
4895
4896

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 31

I N CHECKI NG THE SI ZE OF THE ARGUMENT, ONLY EXAM NE PART PRECEDI NG
THE SI GN BYTE, SO THE NEGATI VE ARGUMENT CAN BE TREATED AS POCSI Tl VE,
W TH THE LAST BYTE M SSI NG

* X ok ¥ X

FGS110 CLC | @RSE2- 1(| @PREC+FGSTHR, @R), FGSMNN(, @R) > - 98*LOX 10)
BL FGS115(, @R) | F YES, CONTI NUE

M/ | @SEL+l @EXP(, @R), B@XLO |F NO, SET EXP=-98, AS RESULT=
SZ | @SEL(| @REC, @R), | @RSEL(| @REC, @R) ZERO MANTI SSA  1-4
B FGS900(, @R) RETURN W TH ZERO RESULT

*

* REDUCE RANGE OF NEGATI VE ARGUMENT TO (0, LOG 10))

*

FGS115 W FGSXML(, @R), X' FF' SET N = -1

FGS120 AZ | @SE2(| @ UFV+FGSTHR, @XR) , FGSTEN(| @ UFV+FGSONE, @R) +LOGLO
BP  FGS210(, @R | F POSI TI VE EVALUATE FUNCTI ON
SLC  FGSXML(1, @R), FGSBN1(, @R) DECREMENT N BY 1
B FGS120(, @R) REPEAT PROCESS

*

* ARGUMENT |'S NOW I N THE RANGE (0, LOG 10)) AND EXP(ARG) CAN BE

* EVALUATED BY THE ALGORI THM THE WORK AREA | N THE | NTERPRETER IS

* USED SO THAT THE | NDEX REG STER |'S FREE FOR USE AS A BASE RES| STER

* FOR THE PAGE CONTAI NI NG THE STORED CONSTANTS LOG(1+10**(-J))

*

FGS210 WC | $FVWRK+ @ UFV+l @ UFV( | @ UFV+FGSONE) , | @RSE2(, @R) ARG | N WA

Wi | $FVWRK+I @PREC, @DZERO GET DECI MAL ZERO
MWC | $FWRK+I @PREC- FGSONE( | @PREC) , | $FWRK+| @PREC CLEAR TO ZERCS
Wi | $FVRK, B@ECL | NSERT LEADI NG 1

FI RST ELEMENT OF WORK AREA CONTAINS 1. 0000000 (LENGTH I @Q.UFV)
SECOND ELEMENT OF WORK AREA CONTAI NS THE ARGUMENT X. XXXXXXXX
(LENGTH | QUFV+1 WTH 1 DIG T | NTEGER PART).

SET | NDEX REG STER TO BASE ADDRESS OF PAGE CONTAI NI NG STORED CON-
STANTS, AND BRI NG THAT PAGE | NTO CORE

* % k¥ X X %k X

B | $LDXR SET | NDEX RES
DC AL( @Q/ADDR) ( V$FLGT+256) TO PAGE CONTAI NI NG CONSTANTS

I NI TI ALI ZE | NSTRUCTI ON AT FGS250. THI'S | NSTRUCTI ON MODI FI ES THE
NUMBER I N THE FI RST ELEMENT OF WORK AREA (I NI TI ALLY 1. 0000000) BY
MULTI PLYING I T BY 1.10**(-J) WHERE J | S THE | TERATI ON NUMBER

* X ok ¥ X

M/C  FGS250+@P2( FGSI NL, @R) , FGSI NS+@P2(, @R) | NI TI ALI ZE | NST
M/ FGSI TN(, @R) , @ERO SET | TERATI ON NUMBER TO ZERO

*
IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR
* ALGORI THM FOR EVALUATI ON OF EXPONENTI AL FUNCTI ON *
khkhkhkhkhkhkhhhkhdhddhhhhdrhddddddhhddrdhddddddhhdddhddddddhdhddrddddddddddxxd*dddddx%x%x
*

* SUBTRACT LOZ 1.10*(-J)) FROM ARGUMENT. FSKCNT |S THE RELATI VE DI S
* PLACEMENT TO THE STORED CONSTANTSLASSENBLEO | N ROUTI NE FHSLOG
*
FGS5220 SZ | $FVRK+I @QLUFV+l @QLUFV( | @QLUFV+FGSONE) , FKSCNT( | @QLUFV, @XR)
BM FGS260(, @R) | TERATI ON ENDS WHEN ARG NEGATI VE

*



FGSEXP - EXPONENTI AL FUNCTI ON, STANDARD PREC

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 32
4897 * MULTI PLY NUMBER | N FI RST ELEMENT OF WORK AREA BY 1.10**(-J, WHERE
4898 * J |'S THE | TERATI ON NUMBER THE SECOND OPERAND |'S MODI FI ED DURI NG
4899 * EXECUTI ON. | TS CURRENT VALUE IS | $FWRK+l @REC- J(| @UFL-J)
4900 *
0585 06 07 060E 0000 4901 FGS250 AZ | $FWRK+ @REC(1 @QUFV), *-* (1 @UFV)
4902 *
4903 * SECOND DI SPLACEMENT |'S | $FWRK+ @REC- J( | @UFV-J)
4904 *
058B DO 87 7D 4905 B FGS220(, @BR) REPEAT TEST
058E 7D 07 FC 4906 FGS260 CLI  FGSI TN(, @R), | @REC WAS THI'S FI NAL | TERATI ON ?
0591 DO 81 A7 4907 BE  FGS300(, @R) BRANCH | F YES. |F NO, RESTORE
0594 26 17 0617 93 4908 AZ | $FVRK+ @ UFV+l @ UFV( | @ UFV+FGSONE) , FKSCNT( | @ UFV, @R)
0599 5E 00 FC CF 4909 ALC  FGSITN(1, @®R), FGSBN1(, @BR) | NCREMENT | TERATI ON NUVBER
059D E2 02 08 4910 LA 1 @QUFY(, @R, @R | NCREMENT @R BY | $LUFV
4911 *
4912 * MODI FY | NSTRUCTI ON AT FGS250 BY S| MULTANEQUSLY | NCREMENTI NG LENGTH
4913 * CODE OF THE FI RST OPERAND BY 1, DECREMENTI NG LENGTH CODE OF SECOND
4914 * OPERAND BY 1, AND DECREMENTI NG THE ADDRESS OF SECOND OPERAND BY 1
4915 *
05A0 5F 04 8A D5 4916 SLC  FGS250+@P2( FGSI NL, @R) , FGSMOD(, @R) MODI FY | NSTRUCTI ON
05A4 DO 87 7D 4917 B FGS220(, @R) REPEAT | TERATI ON
4918 *
4919 * SINCE THE ARGUMENT RANGE WAS REDUCED TO (0, LOG 10)), THE VALUE OF
4920 * EXP(ARG) 1S IN THE RANGE (1.0000000, 9.9999999). THUS RESULT (\HI CH
4921 * 1S IN FI RST ELEMENT OF THE WORK AREA) CAN BE USED AS THE MANTI SSA OF
4922 * THE EXP(ORI G NAL ARG) W TH A FLOATI NG PO NT EXPONENT OF N+1 ( FROM
4923 * THE WAY | N WHI CH THE RANGE WAS REDUCED)
4924 *
05A7 35 02 OD4E 4925 FGS300 L | $STAK, @R RESTORE STACK PO NTER TO @R
05AB 16 70 060E DO 4926 AZ | $FVRK+| @REC(1 @QUFV), FGSFVE(1, @R) ROUND RESULT
05B0 3D FO 0607 4927 CLI | $FWRK, @ZERO HAS LEADI NG DI G T BECOMVE ZERO ?
05B4 DO 01 BF 4928 BNE  FGS305(, @R) NO, NO OVERFLOW FROM ROUNDI NG
4929 *
4930 * |F THE LEADING DIG T IS NOW A ZERO, THE ONLY POSSI BLE EXPLANATI ON IS
4931 * THAT 9.9999999X HAS BEEN CHANGED | NTO 0. 0000000X BY ROUNDI NG ( LEADI NG
4932 * 1 \WAS LOST DUE TO LENGTH CODE). THUS, SET EXP(ARG) TO 1.0000000 AND
4933 * | NCREMENT N (EYP) BY 1
4934 *
05B7 3C F1 0607 4935 M/ | $FWRK, B@ECL MAKE VALUE 1.0000000
05BB 5E 00 FB CF 4936 ALC  FGSXML(, @BR), FGSBN1(, @BR) | NCREVENT N BY 1
05BF 8C 06 07 060D 4937 FGS305 WC | @RSEL(| @REC, @R), | SFWRK+| @PREC-1 MANTI SSA OF RESULT
05C4 BC 81 00 4938 M/ | @SEL+l @EXP(, @R), B@XZR+1 SET EXP TO +1
05C7 9E 00 00 FB 4939 ALC | @SE1+l @EXP(1, @R), FGSXML(, @R) ADD N TO UPO4ENT
4940 *
4941 * RETURN
4942 *
05CB CO 87 12D3 4943 FGS900 B | SRTRN RETURN TO CALLI NG PROGRAM
4944 *
4945 * NON- STORAGE CONSTANTS FOLLOW
4946 *
0001 4947 FGSONE EQU 1 LENGTH OF ONE
0003 4948 FGSTHR EQU 3 LENGTH OF THREE
0005 4949 FGSINL EQU 5 LENGTH OF FI VE
000A 4950 FGSNNL EQU | @REC+FGSTHR LENGTH OF FLT PT 99*LOX 10)
4951 *

4952 * STORED CONSTANTS



FGSEXP -

ERR LOC OBJECT CODE ADDR
05CF 01 05CF
0500 F5 0500
05D1 F100000001 0505
05D6 F2F2F7F9F5F5F9F2 05DF
05E0 F2F2F5F6F5F3F3F3 05E9
05EA FOFOF2F3FOF2F5F8 05F4
05F5 06 07 060E 060E
05FB 05FB
05FC 05FC

STMI

4953
4954
4955
4956
4957

4959

4961
4962
4963
4964
4965
4966
4967
4968
4969
4970
4971

EXPONENTI AL FUNCTI ON, STANDARD PREC

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 33

*

FGSBNL DC  AL1(@Bl)
FGSFVE DC  DL1'5

Bl NARY 1 FOR | NCREMENTS
DEC 5 FOR ROUNDI NG

FGSMOD DC XL( FGSI NL) ' F100000001" I NSTRUCTI ON MODI FI ER
FGSNNN DC DL( FGSNNL) ' 2279559242' 99*LO3 10) CHECK FOR OVERFLOW
FGSMNN DC DL( FGSNNL) ' 2256533391" 99*L0O3 10) CHECK FOR ZERO

FGSTEN DC DL( FGSNNL+FGSONE) ' 00230258509' LOGZ 10) BASE E
*
* INITIAL | NSTRUCTI ON

*

FGSINS AZ | $FWRK+l @REC(1 @ UFV) , | $FWRK+l @REC(| @ UFV)

*

* \WORK AREA

*

FGSXML DS CL1 (EXPONENT OF RESULT) - 1

—Z

FGSI TN DS CL1 | TERATI ON NUMBER
*



FGSEXP - EXPONENTI AL FUNCTI ON, STANDARD PREC
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 34

4973 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

4974 * SECOND PAGE OF FGSEXP
4975 *
4976 * TH S PAGE TESTS I F THE ARGUMENT IS LESS THAN -1000. |IF SO |IT WLL
4977 * BE SET IN THE RANGE OF -1000 < X < -900 I N ORDER TO GET AN ANSVER COF
4978 * ZERO
4979 *
0600 4980 ORG *,B@Q.VPG 0 SET PAGE BOUNDARY 1-3
0600 4981 USI NG *, @R SET BASE REG 1-3
0600 35 02 ODAE 4982 FGSO001 L | $STAK, @XR LOAD STACK PO NTER 1-3
0604 B8 FO 07 4983 TBN | @RSEL(, @XR) , B@ZPOS | S ARG PCSI Tl VE ? 1-3
0607 DO 10 14 4984 BT FGS004(, @R) | F SO, RETURN TO CONTI NUE 1-3
060A BD 84 00 4985 CLI | @SE1+l @EXP(, @XR), BANXZR+4 | S [ ARG >= 1000 ? 1-3
060D DO 82 14 4986 BL FGS004(, @R) I F NOT, RETURN 1-3
0610 9C 01 01 19 4987 MWC | @SE1+l @ANL( 2, @XR) , FGSSFZ(, @BR) SET ARG FOR 0 ANSVEERI1- 3
0614 CO 87 12D3 4988 FGS004 B | $RTRN RETURN TO FI RST PAGE 1-3
4989 *
0618 83F9 0619 4990 FGSSFZ DC XL2' 83F9' FAKE 9XX 1-3
4991 ~*
0700 4992 ORG *,B@QVPG 0 START FGSEXP DUMWY 3RD PAGE 1-3
0800 4993 ORG *+B@VPG SI MULATE FGSEXP DUMWY 3RD PAGE



FNBPWR - STANDARD PREC

ERR LOC OBJECT CODE

ADDR STMT

4995
4996
4997
4998
4999
5000
5001
5002
5003
5004
5005
5006
5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019
5020
5021
5022
5023
5024
5025
5026
5027
5028
5029
5030
5031
5032
5033
5034
5035
5036
5037
5038
5039
5040
5041
5042
5043
5044
5045
5046
5047
5048
5049
5050

SOURCE STATENENT VER 15, MOD 00 31/05/21 PAGE 35

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * FNBPWR COMPUTES AN | NPUTTED NUMBER RAI SED TO AN | NPUTTED POMER

*IF THE PONER | S A ONE-DIGA T | NTEGER, THE RESULT | S CALCULATED
BY REPEATED MULTI PLI CATI ON OF THE ARGUMENT BY | TSELF, THE
REQUI RED NUMBER OF TI MES.

* | F THE PONER | S NOT A PCSITIVE ONE-DIG T | NTEGER, A**B | S
CALCULATED BY EXP(B*LOGZ A)), W TH THE APPROPI ATE SI GN ADDED.

ENTRY PO NTS
* THE ENTRY |'S FNBPWR THE FORMAT OF THE CALLI NG SEQUENCE IS AS
FOLLOWS:
B |$CALL
DC  AL2(V$FPWR)

| NPUT
* THE INPUT IS TWO UNPACKED FLOATI NG PO NT NUMBERS | N THE FI RST
TWO STACK ELEMENTS. THE FI RST |'S THE ARGUMENT, THE SECOND THE
POVNER.
* REG STER 1 (@R) PO NTS TO THE BEG NNI NG OR THE PAGE.
* | $STAK PO NTS TO THE | NTERPRETER STACK

QUTPUT
* THE RESULT |S LEFT IN THE FI RST STACK ELEMENT, | N UNPACKED
FLOATI NG PO NT FORVAT.
* IN THE EVENT OF AN ERROR, AN ERROR CCDE | S LEFT IN THE ONE BYTE
| NTERPRETER ERROR AREA, | $ERRC

EXTERNAL REFERENCES

| NTERPRETER STACK - FI RST TWO ELEMENTS (16 (32) BYTES)

| $FVWRK - | NTERPRETER WORK AREA, FI RST 8(16) BYTES

| $STAK - CORE LOCATI ON OF ADDRESS OF THE | NTERPRETER STACK
| $ERRC - | NTERPRETER ONE- BYTE ERROR AREA

| $CALL - ENTRY TO THE PAG NG MODULE

| $RTRN - ENTRY TO THE PAG NG MODULE RETURN

| $FMPY - ENTRY TO THE MULTI PLY ROUTI NE, FZI MPY

FJI MPY - MUILTI PLY ROUTI NE

FKSLOG FKLLOG - LOGARI THM BASE E STANDARD/ LONG PRECI SI ON
FGSEXP/ FGLEXP - EXPONENTI AL FUNCTI ON STANDARD/ LONG PRECI SI ON

*

* % 3k ¥ X Xk ¥ X

EXITS, NORVAL
* EXIT I'S BY BRANCHI NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN
ROUTI NE
* THE RESULT |S PLACED I N THE FI RST STACK ELEMENT.

EXITS, ERROR
* AN ERROR CODE | S PLACED I N THE ERROR AREA, | $ERRC
* EXIT I'S BY BRANCH NG TO | $RTRN

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FNBPWR - STANDARD PREC

ERR LOC OBJECT CODE

ADDR STMT

5051
5052
5053
5054
5055
5056
5057
5058
5059
5060
5061
5062
5063
5064
5065
5066
5067
5068
5069
5070
5071
5072
5073
5074
5075
5076
5077
5078
5079
5080
5081
5082
5083
5084
5085
5086
5087
5088
5089
5090
5091
5092

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 36

* TABLES/ WORK AREAS
*  THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTABLE
*  OODE.
*
* ATTRI BUTES
*  REUSABLE, NATURALLY RELOCATABLE.
*
* CHARACTER CODE DEPENDENCY
*  THE OPERATI ON OF THI S MODULE DEPENDS UPON A ZEROD DECIMAL DIG T
BEI NG REPRESENTED W TH THE ZONE (FI RST FOUR BITS) BEING AN - F-
FOR POSI TIVE, AND A -D- FOR NEGATIVE. TH S PROPERTY IS USED
FOLLOW NG FNB300, AT FNB400, AND FOLLOW NG FNBS8O0.
THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VHEN CONSI DERED AS A
BI NARY | NTEGER, |DENTIFY THE VALUE OF THE DIG T.

NOTES
ERROR PROCEDURES
THE ERROR CODE |'S SET, AND CONTROL RETURNED TO THE CALLI NG
ROUTI NE

REG STER USAGE
* REG STER 1 (@R

|
* REG STER 2 (@R |

nuwm

*

*

*

*

*

*

*

*

*

*

*

*

* USE
* USED TO REFERENCE THE STACK.
*

*  SAVED/ RESTORED AREAS

* NONE.

*
*  MODI FI CATI ON CONSI DERATI ONS
* NONE.

*

*

*

*

*

*

*

*

*

*

*

*

*

REQUI RED MODULES
@YSEQ - COMVON SYSTEM EQUATES
@RMVEQ - ERROR MESSAGE EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM EQUATES
$1 $EQU - FI XED EQUATES
$| @EQ SPI LEO - STANDARD/ LONG PRECI S| ON EXECUTI ON EQUATES

OTHER

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
D AS THE BASE REG STER *
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
NONE. *
*
*

R b b Sk Sk R R R R b Sk R R R R R b Rk Ik Ik Sk b b b b kS R R R b b b b Sk S b S R I Rk kS



FNBPWR - POAER FUNCTI ON 3.7 BASI C | NTERPRETER
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 37

5094 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

5095 * FNBPWR - S/ 3.7 POAER FUNCTI ON ROUTI NE - STANDARD AND LONG PRECI SI ON *

5096 khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

5097 *
0800 5098 ORG *,B@QVPG 0
0800 5099 USI NG *, @R BASE REG PO NTS HERE ON ENTRY
5100 *
5101 * EXECUTI ON ENTRY TO FNBPWR FOLLOWS
5102 *
0800 35 02 ODAE 5103 FNBPWR L | $STAK, @XR LOAD STACK PO NTER
5104 *
5105 * CHECK FOR ZERO VALUES OF A ANDJOR B IN A**B
5106 * IF BOTH A AND B ARE ZERO, AN ERROR CONDI TI ON HAS OCCURED SI NCE 0**0
5107 * IS INDETERM NATE. | F A 1S ZERO AND B IS PCSI TI VE, LEAVE THE RESULT
5108 * = 0. IF A 1S ZERO AND B IS NEGATI VE, THE ERROR CONDI TI ON DI VI SI ON
5109 * BY ZERO HAS OCCURED. IF B IS MA THEN THE RESULT IS 1, FOR ANY
5110 * NON-ZERO A
5111 *
0804 BD FO 01 5112 CLI | @ SE1+l @QYANL(, @XR), @ZERO IS A =0 ?
0807 DO 01 1D 5113 BNE  FNB010(, @R) BRANCH | F NOT
5114 *
5115 * A =0
5116 *
080A BD FO 09 5117 CLI | @ SE2+] @QYANL(, @XR), @ZERO IS B = 0 ?
080D DO 81 59 5118 BE FNB275(, @R) YES BRANCH TO SET ERROR FLAG
5119 *
5120 * A =0, B NOTI =0
5121 *
0810 B9 20 OF 5122 FNBOO5 TBF | @ SE2+] @QYANR(, @XR), X' 20" | S B NEGATI VE ?
0813 DO 90 DC 5123 BF FNB90O( , @R) NO, LEAVE RESULT AS A =0
0816 3C EC 0CBC 5124 Wi | $ERRC, @@E790 YES, SET DI VIDE BY 0 ERROR FLAG
081A DO 87 DC 5125 B FNB90O( , @R) RETURN TO CALLI NG PROGRAM
5126 *
5127 * A NOT = 0
5128 *
081D BD FO 09 5129 FNBO10O CLI | @ SE2+] @QYANL(, @XR), @ZERO IS B = 0 ?
0820 DO 01 2E 5130 BNE  FNBO30(, @R) BRANCH, NEITHER A NOR B = 0
0823 A7 06 07 07 5131 SZ | @GRSEL(| @PREC, @XR), | @RSE1(| @PREC, @XR) MANTI SSA RESULT = 0
0827 9C 01 01 EE 5132 MWC | @SE1+l @GVANL( FNBWK1, @XR), FNBFP1(, @R) RESULT = FLT PT 1
082B DO 87 DC 5133 B FNB90O( , @R) RETURN TO CALLI NG PROGRAM
5134 *
5135 * BOTH A AND B ARE NON- ZERO
5136 *
5137 * DETERM NE |F B IS AN | NTEGER BY CHECKI NG | F THE FLQOATI NG PO NT
5138 * EXPONENT | S GREATER THAN OR EQUAL TO THE NUMBER OF DIG@ TS IN THE
5139 * MANTI SSA PRECEDI NG THE TRAI LI NG ZERCES, | F ANY. TH S NUMBER | S
5140 * EQUAL TO | @REC - THE NUMBER COF TRAI LI NG ZERCES.
5141 *
082E 7C 00 EO 5142 FNBO30 Wi FNBCNT(, @R) , @ERO SET ZERO COUNT = 0
0831 B9 OF OF 5143 FNB200 TBF | @ SE2+] @QYANR(, @XR), X' OF IS TRAILING DIG@ T A ZERO ?
0834 DO 90 41 5144 BF FNB250( , @R) BRANCH WE HAVE REACHED NON- ZERO
0837 S5E 00 EO EC 5145 ALC  FNBCNT(1, @R), FNBBN1(, @R) | NCREMENT ZERO COUNT BY |
083B 76 02 EB 5146 A FNBWMN1(, @R), @XR MOVE PO NTER 1 BYTE LEFT
083E DO 87 31 5147 B FNB200( , @R) TEST NEXT DDA T TO LEFT

0841 6C 00 E1 OF 5149 FNB250 WWC  FNBDGT( 1, @R), | @SE2+l @/ANR(, @XR) SAVE LAST NON - 0 DIG T



ERR

FNBPWR -

PONER FUNCTION 3.7

LOC OBJECT CODE

0845
0849
084D
0850

0853
0856
0859
085D

0860
0863
0866
0869

086C
0871
0875
0878
087D
0881
0885
0888

088B
088E
0891
0894
0897

089A
089D
08A0

35
6E
7D
DO

8885

88583838

BA
79

7D
7C

FO
10

87

87
80

ODE
EO 08
EO
60

07
0CBC

060E 07
El EE
DC

OF 060E
082A
0CBC
DC

71

EO
D7

ADDR STMT

5150
5151
5152
5153
5154
5155
5156
5157
5158
5159
5160
5161
5162
5163
5164
5165
5166
5167
5168
5169
5170
5171
5172
5173
5174
5175
5176
5177
5178
5179
5180
5181
5182
5183
5184
5185
5186
5187
5188
5189
5190
5191
5192
5193
5194
BHIOS
5196
5197
5198
5199
5200
5201
5202
5203
5204
5205

BAS| C | NTERPRETER

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 38

L | $STAK, @R RESTORE STACK POl NTER
ALC  FNBCNT(1, @R), | @SE2(, @R) ADD EXP TO ZERO COUNT
CLI  FNBCNT(, @R), | @REC+B@IXZR B IS AN | NTEGER | F NOT LOW
BNL  FNB300(, @R) BRANCH | F S IS AN | NTEGER
*
* |F A IS NEGATIVE THEN A**B IS I N GENERAL A COMPLEX VALUE, FOR NON-
* |NTEGRAL B. TH S IS AN ERROR CONDI TI ON.
*
TBN | @SEL+ @BNR(, @R), B@ZPOS 1S A POSITI VE ?
BT  FNB500(, @R) YES, BRANCH TO EVALUATE A**B
FNB275 MVI | SERRC, @GE7 74 EXPONENTI ATI ON ERROR
B FNB90O( , @R) RETURN TO CALLI NG PROGRAM
*
* |F BIS A PCSITIVE ONE DG T | NTEGER EVALUATE A**B BY MULTI PLI CATI ON
* OR A BY I TSELF B TIMES. OTHERW SE A**B = EXP(B*LOG(A)) FOR PCSI TI VE
* VALUES OF A
*
FNB300 CLI | @SE2+l @EXP(, @R), B@XZR+1 1S B ONE DI G T | NTEGER ?
BNE  FNB40O(, @R) NO, BRANCH OVER DI RECT MULT
TBF | @SE2(, @R), X' 20' IS B NEGATIVE 1 DIG T | NTEGER ?
BT  FNB400(, @R YES, BRANCH OVER DI RECT MULT
*
* B 1S NOWA POSI TIVE ONE DI G T | NTEGER
*
MW/C | $FWRK+l @REC(| @UFV), | @RSEL(, @R) SAVE A I N | NTERPRTR WA
FNB350 SZ  FNBDGT(1, @R), FNBDC1(1, @R) REDUCE | NTEGER B BY DECI MAL 1
BE  FNB90O(, @R) | F ZERO, RETURN AS RTN |'S DONE
MWC | @RSE2(| @QUFV, @R), | $FWRK+l @REC NO, SET A
B | SEMPY MULTI PLY ACCUMULATED RESULT * A
CLI | $ERRC, | @ERR DID OVER- OR UNDERFLOW OCCUR
BNE  FNB90O(, @R) YES, RETURN TO CALLI NG PROGRAM
B FNB350( , @R) REPEAT
*
* |F A 1S NEGATIVE AND B IS AN I NTEGER, THE M NUS SIGN FOR A I N
* A**B = EXP(B*LOG(A)) WHICH WLL CAUSE AN ERROR I N THE LOG ROUTI NE
* |'S AVOI DED BY USING A**B = (-1)**8 * EXP(B.LOG(-A)), WHERE NOW-A
* |S POSITIVE. THEN THE SIGN OF THE RESULT IS POSI TIVE IF B I'S AN
* EVEN | NTEGER AND NEGATIVE | F B IS AN ODD | NTEGER
*
FNB400 TBF | @SE1+l @ANR(, @R), X 20' |S A NEGATI VE ?
BF  FNB500(, @R) NO, SKIP SI GN MANI PULATI ON
SBN | @SEL+ @KANR(, @R), B@ZPOS SET SIGN OF A TO PCSI Tl VE
TBF  FNBDGI(, @R), X' 01' | S RIGHTMOST BI T OFF ?
BT  FNB500(, @R YES, INTEGER | S EVEN
*
* |NTEGER B I'S STILL EVEN | F LAST NON-ZERO DIG T |'S QDD PROVI DED THAT
* FLOATI NG PO NT EXPONENT |'S STRI CTLY GREATER THAN THE NUMBER OR DI GI TS
* | N NON- ZERO PART OF MANTI SSA ( PART PRECEDI NG TRAI LI NG ZERCES). THI'S
* OOCURS | F EXP+ZERO COUNT (WHI CH I'S NOW I N FNBCNT) |'S GREATER THAN
* | @REC + B@WXZR.
*
CLI  FNBONT(, @R), | @REC+B@XZR |S B AN EVEN | NTEGER ?
BH  FNB500(, @R YES, BRANCH
M/ FNBS80+@Y , @R), @\OP SET CONDI TI ONAL BRANCH TO A NOP
*
* THE BRANCH TO | $RTRN AT FNB880 W LL NOT TAKE PLACE SO THAT THE S| GN



FNBPWR -
ERR LOC OBJECT CODE

08A3
08A6
08A9

08AD
08B1

08B3

08B7
08BB
08BF

08C2
08C6
08C8
08CC
08CF
08D3

08D6
08D9
08DC

08EO
08El
08E2

08EA
08EC
08ED
08EE

DO 87 A9
7C 87 Dr
6C 07 E9 OF

CO0 87 12B1
0219

9C 07 OF E9

CO 87 082A
3D 00 0CBC
DO 01 DC

CO 87 12B1
0500

3D 00 OoCBC
DO 81 D6
3C ED 0CBC
DO 87 DC

DO 00 DC
BB 20 07
CO0 87 1203

FFFF
01
81
F1

ADDR

08B2

08C7

0002

08EO
08El
08E9

O8EB
08EC
08ED
08EE
O08EE

PONER FUNCTION 3.7

STMI

5206
5207
5208
5209
5210
5211
5212
5213
5214
5215
5216
5217
5218
5219
5220
5221
5222
5223
5224
5225
5226
5227
5228
5229
5230
5231
5232
5233
5234
5235
5236
5237
5238
S22
5240
5241
5242
5243
5244
5245
5246
5247
5248
5249
5250
5251
5252
5253
5254
5255
5256
ST
5258
5252
5260
5261

BAS| C | NTERPRETER

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 39

* OR THE RESULT |'S MADE MNUS, |F B I'S AN ODD | NTEGER
*

B FNB80O( , @BR) COVPUTE A. . 8
FNB500 MVI  FNB880+@Y , @R) , @JCB MAKE FNB88O AN UNCOND BRANCH
FNB80O0O MVC  FNBSTR(| QUFV, @R), | GRSE2(, @R) SAVE B
*

* CALL THE LOG ROUTI NE TO COMPUTE LOG(A) BASE E
*
B | $CALL COVPUTE
DC  AL( @/ADDR) ( V$FLOG) * LOG(A) BASE E

NO ERROR CAN OCCUR I N THE LOG ROUTI NE SINCE A IS NEI THER ZERO NOR
NEGATI VE, SO | $ERRC IS NOT CHECKED

E I

M/C | @RSE2(1 @QUFV, @R), FNBSTR(, @R) RESTORE B

*

* COMPUTE B*LOG( A)

B | $SFMPY COWUTE B*LOG A)
CLI | $ERRC, | GNERR D D OVER- OR UNDERFLOW OCCUR ?
BNE  FNB90O(, @R) YES, RETURN TO CALLI NG PROGRAM

COVPUTE A**B NOW BY CALLI NG THE EYPONENTI AL ROUTI NE TO COVPUTE
EXP( B* LOG( A) )

E o R

B | $CALL COVPUTE

DC  AL( @/ADDR) ( V$FEXP) * EXP(B*LOG( A))

CLI | $ERRC, | @ERR DI D OVERFLOW OCCUR
BE  FNB88O(, @R NO, CONTI NUE

M/ | $ERRC, @791 SET OVERFLOW FLAG

B FNB90O( , @BR) RETURN

*

* BRANCH | F NO SI GN CHANGE NEEDED

*

FNB8S80 BC  FNB90O(, @R), *- * RETURN | F B WAS NOT CDD
SBF | @SE1+l @ANR(, @R), X' 20' MAKE SI GN OF RESULT M NUS

ENBQOO B | $RTRN RETURN TO CALLI NG PROGRAM
: NON- STORAGE CONSTANTS

fNBNKl EQU 2 LENGTH TO MAKE ANSWER OF 1
: WORK AREA

FNBCNT DS CL1 ZERO COUNT

FNBDGI DS CL1 TEMPORARY STORAGE

FNBSTR DS CL(I @Q.UFV) TEMPORARY STORACE -- SAVE B
*

* CONSTANTS
*
FNBWL DC  XL( @EQL) ' FFFF 2 BYTE MNUS | FOR XR DECREMENT
FNBBNL DC  AL1((@Bl) Bl NARY 1

DC  AL1(B@XZR+1) EXPONENT FOR FLOATI NG POl NT
FNBFPL DC  XL1' FL’ * DECI MAL 1
FNBDCL EQU  *-1 DECI MAL 1
*



FNBPWR -

PONER FUNCTI ON 3.7 BASI C | NTERPRETER

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT

5262 * END OF FNBPWR CODI NG
5263 *

VER 15, MOD 00 31/05/21

PAGE 40



FRBSQR - SQUARE ROOT FUNCTI ON

ERR LOC OBJECT CODE

ADDR STMT

5265
5266
5267
5268
5269
5270
5271
5272
5273
5274
5275
5276
5277
5278
5279
5280
5281
5282
5283
5284
5285
5286
5287
5288
5289
5290
5291
5292
5293
5294
5295
5296
5297
5298
Szl
5300
5301
5302
5303
5304
5305
5306
5307
5308
5309
5310
5311
5312
5313
5314
5315
5316
5317
5318
5319
5320

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 41

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S

*  5703- XML COPYRI GHT | BM CORP. 1970 *

* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *

* *

E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S

* STATUS *

*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * FRBSQR FINDS THE SQUARE ROOT OF THE | NPUT ARGUMENT, | N BOTH
STANDARD AND LONG PRECI SI ON.

* FRBSQR CALCULATES BY MEANS OF AN | TERATI VE ALGORI THM

ENTRY PO NTS
THE ENTRY |'S FRBSQR THE FORMAT OF THE CALLI NG SEQUENCE IS AS
FOLLOWS:

B | $CALL
DC  AL2(V$FSQR)

| NPUT
* THE INPUT IS AN UNPACKED FLQOATI NG PO NT NUMBER | N THE FI RST
ELEMENT OF THE | NTERPRETER STACK
* REG STER 1 (@R) PO NTS TO THE BEG NNI NG OF THE PAGE.

QUTPUT
* THE RESULT |S LEFT IN THE FI RST STACK ELEMENT, | N UNPACKED
FLOATI NG PO NT FORVAT.
* I N THE EVENT OF AN ERROR, AN ERROR CCDE | S LEFT I N THE ONE- BYTE
| NTERPRETER ERROR AREA, | $ERRC

EXTERNAL REFERENCES
| NTERPRETER STACK - FIRST 17 BYTES I N STANDARD PREC!I S| ON
- FIRST 32 BYTES I N LONG PRECI SI ON
| $STAK - CORE LOCATI ON OF ADDRESS OF THE | NTERPRETER STACK
| $ERRC - | NTERPRETER ONE- BYTE ERROR AREA
| $RTRN - ENTRY TO THE PAG NG MODULE TO RETURN

EXITS, NORVAL
* EXIT I'S MADE BY BRANCHI NG TO | $RTRN, THE ENTRY TO THE PAG NG
RETURN ROUTI NE
* THE RESULT |S LEFT IN THE FI RST STACK ELEMENT.

EXITS, ERROR
* AN ERROR CODE | S PLACED I N THE ERROR AREA, | $ERRC
* THE | NPUTTED ARGUVMVENT | S RETURNED
* EXIT IS MADE BY BRANCHI NG TO | $RTRN

TABLES/ WORK AREAS
THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTABLE

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE.

b T R R R S T R T R R S T R . N L B I . .

*

* CHARACTER CODE DEPENDENCY
* THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VWHEN CONSI DERED AS A
* Bl NARY | NTEGER, | DENTI FY THE VALUE OF THE DIG T.

E R R R R T R S R R R R S T I R R T R T R T R N . R R



FRBSQR - SQUARE ROOT FUNCTI ON

ERR LOC OBJECT CODE

ADDR STMT

5321
5322
5323
5324
Seizls
5326
5327
5328
5329
5330
5331
5332
5333
5334
5335
5336
5337
5338
5339
5340
5341
5342
5343
5344
5345
5346
5347
5348
5349
5350

SOURCE STATEMENT

*

VER 15, MOD 00 31/05/21 PAGE 42

*NOTES

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ERROR PROCEDURES
THE ERROR CODE |S SET AND CONTRCL RETURNED TO THE CALLI NG
ROUTI NE

REG STER USAGE
* REG STER 1 (@R
* REG STER 2 (@R

SED AS THE BASE REGQ STER

I
I SED TO | NDEX THE | NTERPRETER STACK

PN 0)]

U
U

SAVED/ RESTORED AREAS
NONE.

MCDI FI CATI ON CONSI DERATI ONS
THE ZONED DECI MAL | NSTRUCTI ONS HANDLE THE LARGEST FI ELDS
PCSSI BLE | N LONG PRECI SI ON. THEREFORE NO GREATER ACCURACY
OR Sl GNI FI CANCE CAN BE HANDLED.

REQUI RED MODULES
@YSEQ - COMVON SYSTEM EQUATES
@RMVEQ - ERROR MESSAGE EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM EQUATES
$1 $EQU - FI XED EQUATES
$1 $SEQ $I SLEQ - STANDARD/ LONG PRECI S| ON EXECUTI ON EQUATES

OTHER
NONE.

R R b b Sk Sk R R R R I b Sk R R R R R b b R Rk Ik Sk b b b S kR R R b b b b S b I R bk kR S

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



FRBSQR - SQUARE ROOT FUNCTI ON

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 43
5352 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
5353 * FRBSQR - S/ 3.7 SQUARE ROOT FUNCTI ON ROUTI NE *
5354 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
5355 *
0900 5356 ORG *, B@QVPG 0
0900 5357 USI NG *, @R BASE REG PO NTS HERE AT ENTRY
5358 *
5359 * EXECUTI ON ENTRY TO FRBSQR FOLLOAS
5360 *
0900 35 02 OD4E 5361 FRBSQR L | $STAK, @R LOAD STACK PO NTER
0904 B8 FO 07 5362 TBN | @SEl+ @l GN(, @R), B@ZPOS |'S ARGUMVENT POSI TI VE ?
0907 DO 10 11 5363 BT  FRBOO5(, @R) BRANCH | F YES 1-3
090A 3C EO OCBC 5364 M/l | $ERRC, @&775 SQUARE ROOT OF NEG NUMBER ERRCR
090E DO 87 97 5365 B FRB900( , @R) RETURN TO CALLI NG PROGRAM
0911 BD FO 01 5366 FRBOO5 CLI | @SE1+l @ANL(, @R), @ZERO |S ARGUMENT = 0 1-3
0914 DO 81 97 5367 BE  FRB900(, @R) | F ZERO, RETURN 1-3
5368 *
5369 * | F FLOATI NG PO NT EXPONENT OF | NPUT AGS |'S ODD. | NCREMENT IT BY 1 AND
5370 * APPLY SQUARE ROOT ALGORI THM TO 10* MANTI SSA.
5371 * | F FLOATI NG PO NT EXPONENT OF | NPUT ARG |'S EVEN, DO NOT CHANGE | T AND
5372 * APPLY SQUARE ROOT ALGORI THM TO 100* MANTI SSA.
5373 *
0917 B8 01 00 5374 FRBO10 TBN | @SE1+l @EXP(, @R), X 01' IS LAST BI T OF EXP ON ?
091A DO 10 27 5375 BT  FRB020(, @R) BRANCH AS EXP |'S CDD
5376 *
5377 * EXP |'S EVEN
5378 *
091D AC 06 OE 07 5379 MC | @RSE2- FRBEVN(| @REC, @R), | GRSEL(, @R) MOVE 100* MANTI SSA
0921 BC FO OF 5380 VI | @RSE2(, @XR) , @ZERO | NSERT TRAI LI NG ZERO
0924 DO 87 32 5381 B FRB030(, @R) NOW DI VI DE EXP BY 2
5382 *
5383 * EXP |'S ODD
5384 *
0927 9E 00 00 B4 5385 FRB020 ALC | @SEL(1, @R, FRBBNL(, @R) | NCREMENT EXP BY 1
092B AC 06 OF 07 5386 M/C | @GRSE2(| @PREC, @R), | GRSEL(, @R) MOVE 10* MANTI SSA | N
092F BC FO 08 5387 M1 | @SE2(, @R), @ZERO | NSERT LEADI NG ZERO
5388 *
5389 * DI VI DE EXPONENT BY 2 TO GET FLOATI NG PO NT EXPONENT FOR THE RESULT.
5390 *
0932 AC 00 01 00 5391 FRB030 WC | @SE1+FRBONE( 1, @R), | @SE1+l @EXP(, @R) SHI FT EXP NXT BY
0936 BC 00 00 5392 M/A | @SEL+l @EXP(, @R), GERO PUT 0 I N FRONT BYTE
0939 AE 01 01 01 5393 ALC | @SE1+1( FRBEXP, @R), | @ SE1+1(, @R) ADD 2 BYTE EXP TO SELF
093D AE 01 01 01 5394 ALC | @SE1+1( FRBEXP, @R), | @ SE1+1(, @R) ADD 2 BYTE EXP TO SELF
0941 AE 01 01 01 5395 ALC | @SE1+1( FRBEXP, @R), | @ SE1+1(, @R) ADD 2 BYTE EXP TO SELF
0945 A8 01 00 00 5396 MZN | @ SE1+l @EXP(, @<R), | @SEL(, @R SHI FT DI VI DED
0949 A8 02 00 01 5397 MZ | @SEL+| @EXP(, @R), | @SEL+1(, @R) * EXP TO EXP BYTE
094D 9E 00 00 B6 5398 ALC | @SE1+l @EXP(1, @R), FRBNRM , @BR)  RENORMALI ZE EXPONENT
5399 *
5400 * CLEAR WORK AREAS AND | NI TI ALl ZE SUBTRAHEND TO 1000--- AND CONSTANTS
5401 * C1 AND C2 TO 20000--- AND 90000--- RESPECTI VELY. BOTH C1 AND
5402 * C2 W.L BE DI VIDED BY 10 (BY RI GHT SHI FT) EACH | TERATION. THE
5403 * SUBTRAHEND W LL BE MODI FI ED BY C1 AND C2 DURI NG THE COURSE OF THE
5404 * ALGORI THM THE RESULT IS BUI LT UP DI RECTLY IN THE STACK, ONE DIG T
5405 * PER | TERATI ON
5406 *

0951 7C FO B3 5407 WI FRBFC2(, @R), @ZERO GET DECI MAL ZERO



ERR

FRBSQR -

SQUARE ROOT FUNCTI ON

LOC OBJECT CODE

0954
0958
095C
0960
0963
0966

0969
096D
0970
0974
0978

097B
097E

0981
0985
0989
098D
0990

0993
0997

099B
09A4

97

56
96

F9
81

B2 B3
07 B3
17 B3
9D
A6
AE

OF A3

A3 AC
01 BS

B3
93

OF A3
B3 B2

OD4E
1203

ADDR STMI' SOURCE STATEMENT

0001
0001
0001
0002
0002
0000

09A3
09AC

5408
5409
5410
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420
5421
5422
5423
5424
5425
5426
5427
5428
5429
5430
5431
5432
5433
5434
5435
5436
5437
5438
5439
5440
5441
5442
5443
5444
5445
5446
5447
5448
5449
5450
5451
5452
5453
5454
5455
5456
5457
5458
5459
5460
5461
5462
5463

VER 15, MOD 00 31/05/21 PACE 44

M/C  FRBFC2- 1(| @UFV+l @UFV+l @ UFV, @R) , FRBFC2(, @R) CLEAR REG
M/C | @RSEL(| @REC, @R), FRBFC2(, @R) CLEAR ACCUMULATOR TO 0'S
M/C | @RSE3(| @QUFV, @R), FRBFC2(, @R) CLEAR OVERFLOW REG TO 0' S
M/ FRBSUB+1-1 @SFV(, @BR), B@ECL | NI TI ALI ZE TO 1000--- ( SUBTR)
M/l FRBFCl+1-1 @SFV(, @R), B@EC2 | NI TI ALI ZE TO 2000--- (Cl)
M/ FRBFC2+2-1 @SFV(, @R), B@ECY | NI TI ALI ZE TO 9000--- (C2)

*

* START ALGORI THM FOR MANTI SSA

*

* SUBTRACT THE SUBTRANEND FROM THE MANTI SSA. EACH TIME THE RESULT 1S

* NON- NEGATI VE, | NCREMENT THE DI Gl T I N THE ACCUMULATOR BYTE FOR THI S

* | TERATION BY DECIMAL 1 (I T IS INITIALLY ZERO), AND MODI FY THE

* SUBTRAHENT BY ADDING C1 TO IT.

*

FRB10O SZ | @RSE2+FRBLNG(| @ UFV+2, @XR) , FRBSUB(| @ SFV+1, @R)
BM  FRB150(, @R) THERE IS A DIG T | N ACCUMULATOR
AZ  FRBSUB(| @UFV+1, @R), FRBFCL(| @ SFV, @R) MODI FY
AZ | @SE1+FRBACC(1, @R), FRBDCL(1, @R) | NCREMENT ACCUM BY 1
B FRB100(, @R) REPEAT. . .

*

* AFTER PREC | TERATI ONS VE NAVE A PREC DI GI T MANTI SSA | N THE STACK.

* THE CORRECT EXPONENT |'S ALREADY | N PLACE, SO RETURN TO CALLI NG PROG

*

FRB150 CLI  FRBFC2(, @BR), B@ECY HAVE | @REC SHI FTS OCCUR

FRB400 BE  FRB850(, @R)
*

YES, RETURN TO CALLI NG PROGRAM

* AT THE CONCLUSI ON OF AN | TERATI ON, AFTER RESTORI NG THE ( MODI FI ED)

* | NPUT MANTI SSA TO | TS LAST NON- NEGATI VE VALUE, ADD C2 TO THE

* SUBTRAHEND AND THEN DI VI DE BOTH C1 AND C2 BY 10 BY A SINGLE RI GHT

* SHIFT OF 1.

*
AZ | @RSE2+FRBLNG( | @ UFV+2, @XR) , FRBSUB(| @ SFV+1, @R) RESTORE
Sz FRBSUB(| @ SFV+1, @R), FRBFC2(1 @ SFV-1, @R) MM FY
M/C  FRBFC2(| @UFV+l @PREC, @BR), FRBFC2-1(, @®@R) SHI FT RIGHT 1
LA 1(, @R), @R | NCREMENT ACCUMULATOR PO NTER
B FRB100(, @BR) GET NEXT DIG T OF RESULT

*

* RESTORE THE | NDEX REG STER AND RETURN

*

FRB850 L | $STAK, @R RESTORE | NDEX REG

FRB900O B | $RTRN RETURN TO CALLER

*

* NON- STORAGE CONSTANTS

*

FRBONE EQU 1 ONE

FRBEVN EQU 1 LENGTH OR 1

FRBACC EQU 1 LENGTH OR 1

FRBTWO EQU 2 LENGTH OR 2

FRBEXP EQU 2 LENGTH OF EX WORKI NG AREA

FRBLNG EQU | @SFV- | @REC 1 FOR STD PREC, 0 FOR LONG PREC

*

* WORK AREA

*

FRBSUB DS UFV+1) SUBTRAHEND PLUS EXTRA BYTE

CL(l @
FRBFCL DS CL(l @UFV+1)
*

CONSTANT C1 PLUS EXTRA BYTE



FRBSQR - SQUARE ROOT FUNCTI ON

ERR LOC OBJECT CODE

09AD

09B4 01
09B5 F1
09B6 40

ADDR STMI' SOURCE STATEMENT

09B3

09B4
09B5
09B6

5464
5465
5466
5467
5468
5469
5470
5471
5472
5473
5474
5475
5476
5477

VER 15, MOD 00 31/05/21 PACE 45

* THE EXTRA BYTE, WHI CH |'S CLEARED TO DEC ZERO BEFORE STARTI NG THE
* COMPUTATI ON, |'S NECESSARY TO AVOl D PROPAGATI NG LEADI NG NON- ZERCES
* DURING THE SHI FTING OF C1 AND C2 TO THE RI GHT.
*
FRBFC2 DS  CL(| @RECQ) CONSTANT C2
*
* CONSTANTS
*
FRBBN1 DC  AL1(@Bl) Bl NARY
FRBDC1 DC  DL1'1' DECI MAL 1
FOR RENORMALI ZI NG EXP

FRBNRM DC XL1' 40
*
* END OF FRBSQR CODI NG

*



FSSSI N - SI NE/ COSI NE FUNCTI ON - STANDARD PREC

ERR LOC OBJECT CODE

ADDR STMT

5479
5480
5481
5482
5483
5484
5485
5486
5487
5488
5489
5490
5491
5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508
5509
5510
5511
5512
5513
5514
5515
5516
5517
5518
5519
5520
5521
5522
5523
5524
BH2S
5526
5527
5528
5529
5530
5531
5532
5533
5534

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 46

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

* % THE FSSSIN MODULE CALCULATES THE SINE OR COSI NE | N STANDARD

PRECI SI ON OF THE | NPUT ARGUMENT.
* THE | NPUT ARGUMENT MUST BE GREATER THAN -100 AND LESS THAN 100.
* THE ANSVER | S CALCULATED BY MEANS OF A CHEBYSHEV RATI ONAL
PCLYNOM AL ROUTI NE

ENTRY PO NTS
* THE ENTRY TO COMPUTE THE SINE IS FSSSIN. THE FORVAT OF THE
CALLI NG SEQUENCE | S AS FOLLOW:
B | $CALL
DC  AL2(VS$FSI N)
* THE ENTRY TO COMPUTE THE COSI NE |'S FSSCOS. THE FORMAT OR THE
CALLI NG SEQUENCE | S AS FOLLOWS:
B | $CALL
DC  AL2(V$FCOS)

| NPUT
* THE INPUT IS AN UNPACKED FLQOATI NG PO NT NUMBER | N THE FI RST
| NTERPRETER STACK ELEMENT.
* REG STER 1 (@R) PO NTS TO THE PACE BEG NNI NG

QUTPUT
* THE RESULT | S PLACED IN THE FI RST STACK ELEMENT | N UNPACKED
FLOATI NG PO NT FORVAT.
* IN THE EVENT OF AN ERROR, THE ERROR CODE IS PLACED | N THE
ONE- BYTE | NTERPRETER ERROR AREA, | $ERRC

EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST TWO ELEMENTS PLUS 1 BYTE (17 BYTES)
| $STAK - CORE LOCATI ON OF ADDRESS OF THE | NTERPRETER STACK
| $ERRC - | NTERPRETER ONE- BYTE ERROR AREA
| $CALL - ENTRY TO THE PAG NG ROUTI NE
| $RTRN - ENTRY TO THE PAG NG ROUTI NE RETURN
| $FADD - ENTRY TO ADD ROUTI NE
| $FMPY - ENTRY TO MULTI PLY ROUTI NE
CBFPZD - CONVERT FLOATI NG PO NT TO ZONED DECI MAL
CCZDFP - CONVERT ZONED DECI MAL TO FLOATI NG PO NT
FDI ADD - ADD ROUTI NE
FZI MPY - MULTI PLY ROUTI NE

EXITS, NORVAL
* EXIT I'S BY BRANCH NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN
ROUTI NE
* THE RESULT |S LEFT IN THE FI RST STACK ELEMENT.

EXITS, ERROR
* AN ERROR CODE | S PLACED I N THE ERROR AREA, | $ERRC

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FSSSI N - SI NE/ COSI NE FUNCTI ON - STANDARD PREC

ERR LOC OBJECT CODE

ADDR STMT

5535
5536
5537
5538
5539
5540
5541
5542
5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
5553
5554
5555
5556
B b
5558
5559
5560
5561
5562
5563
5564
5565
5566
5567
5568
5569
5570
5571
5572
5573
5574
5575
5576
5577

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 47
* * EXIT I'S BY BRANCH NG TO | $RTRN

*

* TABLES/ WORK AREAS

*  THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTABLE

*  OODE.

*

* ATTRI BUTES

*  REUSABLE, NATURALLY RELOCATABLE.

*

* CHARACTER CODE DEPENDENCY

*  THE OPERATI ON OF THI S MODULE DEPENDS UPON A ZONED DECI MAL DI G T
BEI NG REPRESENTED W TH THE ZONE (FI RST FOUR BITS) BEING AN 'F
FOR POSI TIVE, AND A 'D FOR NEGATIVE. TH'S PROPERTY |'S USED
FOLLOW NG FSSSI N.
THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VHEN CONSI DERED AS A
BI NARY | NTEGER, |DENTIFY THE VALUE OF THE DIG T.

NOTES
ERROR PROCEDURES
THE ERROR CODE |'S SET AND CONTRCL RETURNED TO THE CALLI NG
PROGRAM

REG STER USAGE
* REG STER 1 (@R

| S USED AS THE BASE REG STER
* REG STER 2 (@R) 1S

USED TO REFERENCE THE STACK
SAVED/ RESTORED AREAS

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* NONE.
*

*  REQUI RED MODULES
* @YSEQ - COVMON SYSTEM EQUATES

* @RMEQ - ERROR MESSAGE EQUATES

* $V$EQU - FI XED VI RTUAL ADDRESSES
* $BEEQU - COMPI LER SYSTEM EQUATES
*

*

*

*

*

*

*

*

*

$1 $EQU - FI XED EQUATES
$| @EQ - STANDARD PRECI SI ON EXECUTI ON EQUATES

MCDI FI CATI ON CONSI DERATI ONS
NONE.

OTHER
NONE.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
khkhkhkhkhkhhhdhdhdhddhhhdhdhhddddddhhdrdrdhddddddhddrdrdddddddhddrdddddddddddxd*dddddx%x%x



FSSSI N -
ERR LOC OBJECT CODE

0A00

0A00

0AO4

0AO07
0AOA

=18
7C

BD

OAOD A7

0A11
0A14
0Al17

0A1A

OAlE
0A21
0A24
0A27
0A2A
0A2D
0A30
0A33

0A36
0A39
0A3C
0A40

0A43
0A47

0A4B

7C

<8

BD
7C
B3

7C
BA

BD

02
F2

02

07
87

80

SI NE/ COSI NE FUNCTI ON - STANDARD PREC

0A00

OD4E
CO

OD4E

00
B3

3D
36
07

00
43
0CBC
B3

OF C8
082A

00

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 48

5579 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
5580 * FSSSIN - S/ 3.7 SINE AND COSI NE FUNCTI ON ROUTI NE *
5581 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
5582 *

5583 ORG *, B@QVPG 0

5584 US| NG FSSCOS, @R BASE @R PO NTS HERE AT ENTRY
5585 *

5586 * EXECUTI ON ENTRY TO COSI NE ROUTI NE FOLLOWS.

5587 * THE ADDEND | N FSSOCT |'S DECI MAL 2 FOR THE COSI NE OF BOTH POSI TI VE AND
5588 * NEGATI VE NUMBERS.

5589 *

5590 FSSCOS L | $STAK, @R LOAD STACK PO NTER

5591 MVl FSSOCT(, @R) , B@EC2 SET ADDEND TO DECI MAL 2

5592 *

5593 * | F ARGUMENT IS LESS THAN 1E(- PREC), THE ARG SHOULD BE SET TO ZERO.
5594 *

5595 CLI | @SELl+l @EXP(, @R), BGXZR- | @REC |S ARG < 1E(- PREC)

5596 BH  FSS050(, @R) NO, BRANCH TO CONTI NUE

5597 SZ | @SEL(| @REC, @R), | @SEL(| @REC, @R) CLEAR TO ZERCES
5598 M1 | @SEL+l @EXP(, @R), B@XLO SET EXPONENT FOR ZERO

5599 FSS050 MVI  FSS160+@Y , @R), @796 ERROR | N COSI NE ARG MESSAGE
5600 B FSS100(, @R) ENTER MAI N PROGRAM LOG C

5601 *

5602 * EXECUTI ON ENTRY TO SI NE ROUTI NE FOLLOMS.

5603
5604
5605
5606
5607
5608
5609
5610
5611
5612
5613
5614
5615
5616
5617
5618
5619
5620
5621
5622
5623
5624
5625
5626
5627
5628
5629
5630
5631
5632
5633
5634

* THE ADDEND | N FSSOCT IS DECI MAL ZERO FOR SI NE OF POsSI TI VE NUMBER AND
* DECI MAL 4 FOR SI NE OF NEGATI VE NUMBER

*

FSSSI N L | $STAK, @XR LOAD STACK PO NTER
*

* | F THE ARGUMENT | S LESS THAN 1E(-PREC), THE SIN(ARG = ARG

*
CLI | @SELl+l @EXP(, @R), B@XZR- | @REC |S ARG < 1E(- PREC)
BL FSS425(, @R) | F YES, RETURN
M/ FSSOCT(, @R) , B@ECD SET ADDEND TO DECI MAL ZERO
M/ FSS160+@X , @BR) , @795 ERROR | N S| NE ARG MESSAGE
TBN | @SEL(, @R), X' 20' | S ARGUMVENT NEGATI VE ?
BT  FSS150(, @R | F NO, BRANCH
M/ FSSOCT(, @R) , B@EC4 SET ADDEND TO DECI MAL 4
FSS100 SBN | @RSEL(, @R), B@PCS MAKE ARGUMENT PCSI Tl VE
*

* | F THE ARGUMENT | S GREATER THAN ONE HUNDRED RADI ANS, A LGSS OF MANY
* SIGNIFICANT DIE@ TS WLL OCCUR DURI NG RANGE REDUCTI ON.

*

FSS150 CLI | @SEL+l @EXP(, @R), BOXZR+3 |S ARG LESS THAN 100 ?
BL  FSS200(, @R | F YES, REDUCE RANGE

FSS160 M | $ERRC, *- * SIN OR COS TRI G ARG TOO LARGE
B FSS425(, @R) RETURN TO CALLI NG PROGRAM

*

* MULTI PLY ARGUMVENT BY 4/ Pl

*

FSS200 WC | @RSE2(1 @QUFV, @R), FSSFP1(, @R) SET 4/ Pl MULTI PLI ER
B | SEMPY MULTI PLY ARGUVENT BY 4/ Pl

*

* | F THE RESULT IS LESS THAN 1, SKI P THE RANGE REDUCTI ON.

*

FSS205 CLI | @L.SE1+l @EXP(, @XR), BANXZR COWPARE EXPONENT W TH ZERO



FSSSI N -

ERR LOC
OA4E

0A51
0A55

0A57

0A5B
OA5F
0A62
0AG6
0AGA
0A6D
0A71
0A74

0A78
0A7B
OA7F

0A81
0A85

0A89
0A8D
0A90
0A93
0A96
0A99

OBJECT CODE

SI NE/ COSI NE FUNCTI ON -

DO 04 81

co

87

0C70

96

9D

97

97
6C

BC
CO

20

FO
87

04AD

9C
CO

9C
78

78
9C

07
87

12B1
0A56

8

R RS &

07
12B1
0A80

OF Do
082A

OF Do
B7

A4
09 D8

5635
5636
5637
5638
5639
5640
5641
5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652
5653
5654
5655
5656
5657
5658
5659
5660
5661
5662
5663
5664
5665
5666
5667
5668
5669
5670
5671
5672
5673
5674
5675
5676
5677
5678
5679
5680
5681
5682
5683
5684
5685
5686
5687
5688
5689
5690

ADDR STMI' SOURCE STATEMENT

STANDARD PREC

VER 15, MOD 00 31/05/21 PAGE 49
BNH  FSS300(, @R) | F <= 0, SKIP RANGE REDUCTI ON
BREAK ARGUMENT | NTO | NTEGER PART 1 AND FRACTI ONAL PART F.

B | $CALL
DC  AL( @/ADDR) ( V$CFPZ)

CONVERT ARGUVMENT
* TO ZONED DECI MAL

ADD ADDEND ( DEFI NED AT BEG NI NG OF PROGRAM) TO | AND COMPUTE | MOD 8
BY SUCCESSI VE COVPARI SON W TH POAERS OF 8, STARTING WTH **2 = 64.
BUT FIRST CHECK TO SEE IF | |'S ALREADY LESS THAN 1 (AS IT WLL BE IN
MOST CASES) TO AVO D THE RANGE REDUCTI ON.

AZ | @RSEL( FSSADD, @R), FSSOCT(, @R) ADD ADDEND TO | NTEGER PT

REDUCE THE RANGE

FSS225 CLC | @RSEL(FSSI NT, @R), FSS064(, @R) |S INTEGER | LESS THAN 64

BL FSS230(, @R) BRANCH | F LESS THAN THI S POVER
SZ | @RSEL( FSSI NT, @XR) , FSS064( FSSI NT, @BR) SUBTRACT 8**2

FSS230 CLC | @RSEL(FSSI NT, @R), FSS008(, @R) |S I NTEGER | LESS THEN 8

BL FSS260(, @BR) YES, VE NOW HAVE | MOD 8
SZ | @RSEL(FSSI NT, @R) , FSS008( FSSI NT, @R) SUBTRACT 8**1
B FSS230(, @R) REPEAT W TH 8**1

FSS260 WC  FSSOCT(1, @R), | GRSEL(, @(R) STORE | MOD 8 AS NEW ADDED

*

* X

*
*
*

CONVERT F TO FLOATI NS PO NT NUMBER.  FI RST CLEAR | NTEGER PART OF
ARGUVENT TO ZERCES

| NTEGER PART TO ZERO
CONVERT F TO FLQOATI NG PO NT

M1 | @RSEL(, @R), @ZERO
B | $CALL
DC  AL( @/ADDR) ( V$CZFP)

DVIDE F BY 2. TH S IS DONE BY MULTI PLYING I T BY 0. 5.

FSS300 WC | @RSE2(1 @QUFV, @R), FSSHLF(, @R) SET 0.5 MULTI PLI ER

E I I R I I . T R N

B | $SFMPY MULTI PLY F BY 0.5

THE FI NAL ARGUMENT TO BE USED BY THE CHEBYSHEV POLYNOM AL ROUTI NE
DEPENDS ON THE VALUE OF THE ADDEND (I MOD 8) AS FOLLOAS - -

*TFI MOD 8 IS 0, ARGUMENT = F

*TFI MDD 8 IS 1, ARGUMENT = 0,5 + F
*TFI MDD 8 IS 2, ARGUMENT =1 - F

*TFI MDD 8 IS 3, ARGUMENT = 0,5 - F
*TFI MOD 8 IS 4, ARGUMENT = -F

*TFI MDD 8 IS5 ARGMENT = -0,5 - F
*TFI MD 8 IS 6, ARGUMENT = -1 + F

*TFI MD 8 IG7, ARGUMENT = -0,5 + F

THE FOLLOA'NG LOG C SORTS OUT THESE CASES BY EXAM NI NG THE LOW ORDER

3 BITS OF THE ADDEND (I MOD 8),

MWC | @RSE2(| Q.UFV, @XR), FSSHLF(, @R) SET SECOND ELT TO 0.5
TBN  FSSOCT(, @R), X 01' IS ADDEND 1, 3, 5 OR 7 ?

BT FSS450( , @R) BRANCH | F YES

TBN  FSSOCT(, @R), X 02 'S ADDEND O OR 4 ?

BF FSS380(, @R) BRANCH | F YES

MWC | @ SE2+FSSONE( FSSMOD, @XR), FSSMDY(, @R) SET B EQUAL TO 1



FSSSI N -

ERR LOC

0A9D
0AAO
0AA4
0AA7
0AAA
0AAD
O0AB1
0AB3
0AB7
OABA
0ABD

0ACO

0AC1
0AC2
0AC9
0ACC
O0ACF
0ADO
0AD/
0ADS8

OBJECT CODE

BB 20
Co 87
78 04
DO 90
BB 20
Co 87
0B0OO
Co 87
78 02
DO 10
DO 87

81

F1F2F7F3F2F3F9

FOF6F4
FOFOF8
80

FS5FOFOFOFOFOFO

81
F1

SI NE/ COSI NE FUNCTI ON -

07
075D
CO
AD
07
12B1

1203
CO
9D
A0

ADDR

0AB2

0001
0001
0002
0003
0003

0ACO

0AC1
0AC8
0ACB
O0ACE
OACF
0ADG6
0AD/
0ADS8

STANDARD PREC

STMI SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 50

5691 FSS360 SBF | @SEL(, @R), X' 20' MAKE F M NUS

5692 FSS370 B | $FADD F=B+F

5693 FSS380 TBN  FSSOCT(, @R), X' 04' |S ADDEND 4, 5, 6 OR 7 ?
5694 BF  FSS400(, @R) NO, LEAVE F AS IS

5695 SBF | @SEL(, @R), X' 20’ MAKE F OR ARGUVENT M NUS
5696 FSS400 B | $CALL COVPUTE CHEBYSHEV POLYNOM AL
5697 DC  AL( @/ADDR) ( FSS900)

5698 FSS425 B | SRTRN RETURN TO CALLI NG PROGRAM
5699 FSS450 TBN  FSSOCT(, @R), X' 02' |'S ADDEND 3 OR 7 ?

5700 BT  FSS360(, @R YES, BRANCH

5701 B FSS370(, @R) NO, ITIS1OR9 ?

5702 *

5703 * NON- STORAGE CONSTANTS FOR FSSSI N FOLLOW

5704 *

5705 FSSONE EQU 1 ONE

5706 FSSEQ8 EQU 1

5707 FSSMOD EQU 2 TO MODI FY B

5708 FSSADD EQU 3 LENGTH OF ADDEND FOR OCTANT
5709 FSSINT EQU 3 LENGTH OF | NTEGER

5710 *

5711 * WORK AREA FOR FSSSI N FOLLOAS

5712 *

5713 FSSOCT DS XL1 ADDEND FOR DETERM NI NG OCTANT
5714 *

5715 * CONSTANTS FOR FSSSI N FOLLOW

5716 *

5717 DC  AL1(B@IXZR+1) FLOATI NG

5718 FSSFP1 DC  DL(| @REC)' 1273239’ * PO NT 4/ Pl

5719 FSS064 DC  DL(FSSI NT)' 64' g** 2

5720 FSS008 DC  DL(FSSI NT)' 08' g**1

5721 DC  AL1(B@IXZR) FLOATI NG

5722 FSSHLF DC  DL(| @REC)' 5000000 * PO NT 1/2

5723 DC  AL1(B@IXZR+1) EXPONENT AND FI RST BYTE OF
5724 FSSMDY DC  DL1'1' * MANTI SSA TO CONVERT 1/2 TO 1



FSSSI N -

SI NE/ COSI NE FUNCTI ON - STANDARD PREC

ERR LOC OBJECT CODE

0B0O

0B0OO

0B04
0BO7
0BOB
OBOF
0B13
0oB17
0B1B

OB1F
0B23
0B27
0B2B

0B2F
0B33
0B37
0B3B
0B3F
0B42
0B46
0B4A

OB4E
0B56
OB5E
OB5F

0B67
0B68

35

SE
9C

9C

6C
SF

9C

08
01

02

ODE

SE

66 07
OF 07
082A
55 07
5D 70
32 1A

32 67
07 55
OF 5D
082A

OF 00
075D
5D 07
S5E 68

OF 66
082A
1203

ADDR STMI' SOURCE STATEMENT

0B0OO

0B55
0B5D
OB5E
0B66

0B67
0B68

5726
5727
5728
5729
5730
5731
5732
5733
5734
S ElE
5736
5737
5738
5739
5740
5741
5742
5743
5744
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5758
5756
5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
5771
5772
5773
5774
5775
5776
STT7
5778
5779
5780
5781

VER 15, MOD 00 31/05/21 PAGE 51

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* SECOND PAGE OF FSSSIN
*
ORG *,B@QVPG 0
USI NG *, @R BASE REG PO NTS AT THE PACE

*

* EXECUTI ON ENTRY TO CHEBYSHEV POLYNOM AL ROUTI NE FOLLOWS

*

FSS900 L | $STAK, @R LOAD STACK POl NTER
*
* | NI TIALI ZE THE DI SPLACEMENT FSSCOF | N THE | NSTRUCTI ON AT FSS920.
* THI'S DI SPLACEMENT |'S | NCREMNTED THROUGH THE VHEBYSHEV COEFFI Cl ENTS
* DURI NG THE EXULTI ON OF THE SUBROUTI NE.
*
M/ FSSLOP(, @R), X 4' | NI TI ALl ZE LOOP COUNT
M/C  FSSINP(1 @UFV, @R), | @RSEL(, @R) SAVE | NPUT ARGUVENT
M/C | @RSE2(| @QUFV, @R), | GRSEL(, @R) ALSO MULTIPLY IT
B | SENPY * AT | TSELF
M/C  FSSSQX( | @QUFV, @R), | @RSEL(, @R) AND STORE SQUARED VALUE
FSS905 MVC  FSSRST(1 @UFV, @R), FSSCOF(, @R) | NI TIAL RESULT
M/C  FSS920+@D2( 1, @R), FSS905+@D2(, @R) | NI TI AL | NSTR FSS920
*
* THE WORK AREA | $FWRK CANNOT BE USED FOR THESE TEMPORARY RESULTS
* BECAUSE THI'S WORK AREA |'S USED BY SUBROUTI NE FDI ADD
*
FSS910 ALC  FSS920+@D2( 1, @BR), FSSDOO(, @R) | NCREVENT DI SPLACENVENT
M/C | @RSEL(| @QUFV, @R), FSSSQD(, @R) GET SQUARED ARGUMENT
M/C | @RSE2(| @UFV, @XR), FSSRST(, @R) GET CURRENT RESULT AND
B | SFMPY MULTI PLY BY SQUARED ARGUVENT

| NSTRUCTI ON FOLLOW NG |'S MODI FI ED BY HAVI NG | TS SECOND DI SPLACEMENT
| NCREMENTED EACH | TERATI ON,

* X ok X

FSS920 WC | @RSE2(| @Q.UFV, @R), *-*(, @R) GET NEXT CCEFFI Cl ENT
B | $FADD ADD TO GET NEW RESULT
M/C  FSSRST(I QUFV, @BR), | @RSE1(, @XR) STORE CURRENT RESULT
SLC  FSSLOP(, @R), FSSWN1(, @R) DECREMENT COUNT BY 1
BH FSS910(, @R) NOT FI NI SHED, LOOP BACK
MC | @RSE2(I QUFV, @XR), FSSI NP(, @R) GET ORI G NAL ARGUMENT
B | $SFVPY DO FI NAL MULTI PLI CATI ON
B | $RTRN RETURN TO CALLI NG PROGRAM

*

* WORK AREA FOR FSSCHF FOLLOWS
*

FSSSQD DS XL(1 @UFV) ROR STORI NG SQUARED ARGUVENT
FSSRST DS XL(l @UFV) FOR | MVEDDI ATE RESULT
FSSLOP DS XLi LOOP COUNT

FSSINP DS XL(l @UFV) FOR SAVI NG | NPUT ARGUVENT

*

* CONSTANTS FOR FSSCHF FOLLOW
*

FSSDCO DC  AL1(| @REC+1)
FSSWL DC  AL1(@Bl)

*

| NCR FOR DI SPLACEMNT TO CCEF
DECREMENT FOR LOOP COUNT

* CHEBYSHEV COEFFI Cl ENTS

*



FSSSI N - SI NE/ COSI NE FUNCTI ON -

ERR LOC

0B69
0B6A
0B71
0B72
0B78
0B79
0B7A
0B81
0B82
0B88
0B89
0BBA

0C00

STANDARD PREC

OBJECT CODE ADDR STMI' SOURCE STATEMENT
7D 0B69 5782 DC AL1( BONXZR- 3)
F1F5F1F4AF8F4F2 0B70 5783 FSSCOF DC DL(I @°REC) ' 1514842
7E 0B71 5784 DC AL1( BONXZR- 2)
FAF6F7F3F7F6 0B77 5785 DC DL(I @REC-1)' 467376'
D6 0B78 5786 DC XL1' D6
7F 0B79 5787 DC AL1( BONXZR- 1)
F7FOF6F8FOF/FO 0B80 5788 DC DL( I @PREC) ' 7968970
80 0B81 5789 DC AL1( BGNXZR)
F6FAF5FOF6F3 0B87 5790 DC DL(I @REC-1)' 645963
D7 0B88 5791 DC XL1' D7
81 0B89 5792 DC AL1( B@NXZR+1)
F1F5F7FOF7FOF6 0B90 5793 DC DL(I @REC) ' 1570796

5794 *

5795 * END OF FSSSI N CODI NG

5796 *

5797 ORG *,B@QVPG 0

VER 15, MOD 00 31/05/21

PAGE

52

START FSSSI N DUMW 3RD PAGE



CBFPZD - PROLOGUE -
ERR LOC OBJECT CODE

FLOATI NG
ADDR STMT

5799
5800
5801
5802
5803
5804
5805
5806
5807
5808
5809
5810
5811
5812
5813
5814
5815
5816
5817
5818
5819
5820
5821
5822
5823
5824
5825
5826
5827
5828
5829
5830
5831
5832
5833
5834
5835
5836
5837
5838
5839
5840
5841
5842
5843
5844
5845
5846
5847
5848
5849
5850
5851
5852
5853
5854

*

PO NT TO ZONED DECI MAL

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 53
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
*  5703- XML COPYRI GHT | BM CORP. 1970

*
*

*

* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083
*
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS
* VERSION 1 MODI Fl CATI ON 0
*
* FUNCTI ON
*  * CBFPZD CONVERTS AN UNPACKED FLOATI NG POl NT NUVBER TO A ZONED
DECI MAL.

* THE | NPUT ARGUMENT MUST BE LESS THAN 10**7(15) OR ELSE PARTS
OF CORE WLL BE DESTROYED

ENTRY PO NTS
* THE ENTRY IS CBFPZD. THE FORVAT OR THE CALLI NG SEQUENCE | S AS
FOLLOWG
B | $CALL

DC  AL2(V$CFPZ)

| NPUT
* THE INPUT IS AN UNPACKED FLQOATI NG PO NT NUMBER | N THE FI RST
| NTERPRETER STACK ELEMENT.
* REG STER 1 (@R) PO NTS TO THE BEG NNI NG OR THE PAGE.
* | $STAK CONTAINS THE ADDRESS OR THE | NTERPRETER STACK

QUTPUT
THE RESULT |S LEFT IN THE FI RST TWO | NTERPRETER STACK ELEMENTS.
THE DECI MAL PO NT |'S BETWEEN THE LAST BYTE OF THE FI RST ELEMENT
AND THE FI RST BYTE OF THE SECOND ELEMENT. THEREFORE THE FI RST
ELEMENT CONTAI NS THE | NTEGER PART, AND THE SECOND THE FRACTI ON

EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST TWO ELEMENTS, 16(32) BYTES
| $FVWRK - | NTERPRETER WORK AREA, 9(17) BYTES
| $STAK - CORE LOCATI ON OF ADDRESS OF THE | NTERPRETER STACK
| $RTRN - ENTRY TO PAG NG RETURN ROUTI NE

EXITS, NORVAL
EXIT IS BY BRANCHI NG TO | $RTRN, TO RETURN CONTROL TO THE CAL-
LI NG PROGRAM

EXITS, ERROR
NONE.

TABLES/ WORK AREAS
THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTABLE
CODE

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE.

I I T R T R N R R ST R T R I I N T R T G R N

*

* CHARACTER CODE DEPENDENCY
* THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VWWHEN CONSI DERED AS A
* Bl NARY | NTEGER, | DENTI FY THE VALUE OF THE DI G T.

*

E R R R R T R S R R R R S T I R R T R T R T R N . R R



CBFPZD - PROLOGUE -
ERR LOC OBJECT CODE

FLOATI NG
ADDR STMT

5855
5856
5857
5858
5859
5860
5861
5862
5863
5864
5865
5866
5867
5868
5869
5870
5871
5872
5873
5874
5875
5876
5877
5878
5879
5880
5881

PO NT TO ZONED DECI MAL

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 54

*NOTES

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ERROR PROCEDURES
THE ERROR CODE |'S SET, AND CONTROL RETURNED TO THE CALLI NG
ROUTI NE

RES| STER USAGE
REG STER 1 ( @R
REG STER 2 (@R

'S USED AS THE BASE REQ STER
'S USED TO REFERENCE THE STACK
SAVED/ RESTORED AREAS

NONE.

MCDI FI CATI ON CONSI DERATI ONS
CUPI D MAY NOT USE ANY FUTHER STACK OR | NTERPRETER WORK AREA
W THOUT EXTENSI VE CHANGES I N THE ARI THMETI C ROUTI NES

REQUI RED MODULES
@YSEC - COMVON SYSTEM EQUATES
@RMVEQ - ERROR MESSAGE EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM ECUATES
$1 $EQU - FI XED EQUATES
$1 @EQ $| @QEQ - STANDARD/ LONG PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE.

khkhhkhkhkdhhhhdhdhddhdhhhddhdhddddddhhdrdrdhddddddhhddddddddddhdrdrddddddddddrxxddddx*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



CBFPZD -

PROLOGUE -

ERR LOC OBJECT CODE

0C70

0B71
0C00

0C70

0C70
0Cr4
0C79
0CrC

0C80
0C84

0C87
0C8B
0C8E
0C92
0C97

0CoB
0CAO
0CA3
0CA7

0CAC

79
82

87

OD4E
060F 07

OE OF

0608
AC

0607

9A B1
9A 0608
0000

OF 060F
OF

OD4E

OF 060F

1203

FLOATI NG PO NT TO ZONED DECI MAL

ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 55
5883 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
5884 * CBFPZD - S/ 3.7 CONVERT FLOATI NG PO NT TO ZONED DECI MAL ROUTI NE
5885 R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
5886 *
5887 *CREAM VPAGE 112
5888 ORG *, 256,112 SET STARTI NG ADDRESS

0C70 5889 CBFAD1L EQU * START OF PROGRAM CODI NG
5890 ORG *-255 RESET | AR TO PAGE
5891 ORG *,256,0 BOUNDARY ADDRESS

0000 5892 USI NG *, @R SET PAGE BASE ADDRESS
5893 ORG CBFAD1 RESET STARTI NG ADDRESS
5894 *** END OF EXPANS|I ON ***
5895 *
5896 * EXECUTI ON ENTRY TO CBFPZD FOLLONS
5897 *
5898 CBFPZD L | $STAK, @R LOAD STACK PO NTER
5899 MC | $FWRK+l @QUFV(I @QUFV), | @GRSEL(, @R) SAVE | NPUT NUMBER
5900 WI | @GRSE2(, @XR) , @ZERO GET DECI MAL ZERO
5901 M/C | @SE2- 1(1 @ UFV+l @REC, @R), | @GRSE2(, @R) CLEAR STACK WA
5902 *
5903 * | F THE EXPONENT OF THE FLOATI NG PO NT NUMBER | S LESS THAN ( PREC)
5904 * OUTPUT ALL ZERCES. EXPONENTS LARGER THAN +( PREC+1) W LL CAUSE
5905 * DESTRUCTI ON OF PARTS OF CORE BUT ARE NOT TESTED FOR, SO USERS OF THI' S
5906 * ROUTI NE MUST BE CAREFUL NOT TO | NPUT FLOATI NG PO NT NUVBERS LARGER
5907 * THAN 10**( PREC+1).
5908 *
5909 CLI | $FWRK+1, B@NXZR- | @°REC TEST S| ZE OF EXPONENT
5910 BL CBF900( , @R) LESS THAN PREC, OUTPUT ZERCES
5911 *
5912 * | NCREMENT CONTENTS OF THE | NDEX REG BY X 7F (NORMALI ZED EXPONENT - 1)
5913 * THEN DECREMENT CONTENTS OF | NDEX REG BY THE NORMALI ZED EXPONENT OF
5914 * THE FLOATI NG PO NT | NPUT NUMBER. THE RESULT OF THIS IS TO MOVE THE
5915 * EFFECTI VE STACK PO NTER 1+EXP BYTES (TO THE LEFT IF 1+EXP | S POSI Tl VE
5916 * OR TO THE RIGHT | F | +EXP |'S NEGATI VE).
5917 *
5918 VI | $FVRK, @ZERO PUT ZERO | N FRONT OF EXPONENT
5919 ST CBF100+@DP1(, @R), @R STORE | NDEX REG | N OPERAND
5920 ALC  CBF100+@P1( CBFEXP, @R), CBFSFT(, @R) ADD X' 7F" TOIT
5921 SLC  CBF100+@P1( CBFEXP, @R), | $FWRK+1 SUBTRACT EXP FROM I T
5922 CBF100 LA ok @R DECREMENT | NDEX RED BY | +EXP
5923 *
5924 * SHI FT MANTI SSA OF | NPUT FLOATI NG PO NT NUMBER SO THAT THE DECI MAL
5925 * PO NT |'S BETWEEN THE FI RST AND SECOND STACK ELEMENTS.
5926 *
5927 M/C | @RSE2(| @PREC, @XR), | $FWRK+l @Q.UFV SHI FT MANTI SSA
5928 SBN | @RSE2(, @XR) , B@ZPCS MAKE SI GN OF MANTI SSA PCSI Tl VE
5929 L | $STAK, @R RESTORE | NDEX REG TO STACK PTR
5930 MZZ | @RSE2(, @R), | $FVRK+l @Q.UFV | NSERT CORRECT SI GN
5931 *
5932 * RETURN TO CALLI NG PROGRAM
5933 *
5934 CBF900 B | $RTRN RETURN TO CALLER
5935 *
5936 * EQUATES AND CONSTANTS
5937 *

0002 5938 CBFEXP EQU 2 LENGTH OF EXP WORK AREA



CBFPZD - PROLOGUE -
ERR LOC OBJECT CODE
0CBO 007F

FLOATI NG PO NT TO ZONED DECI MAL
ADDR STMI' SOURCE STATEMENT

OCB1 5939 CBFSFT DC  AL( CBFEXP) ( B@NXZR- 1)

5940 *
5941 * END OF CBFPZD CODI NG
5942 *

VER 15, MOD 00 31/05/21

PAGE 56

NORVALI ZED EXP-1, FOR SHI FTI NG



CDBNZD - CONVERT BI NARY NUMBER TO ZONED DECI MAL

ERR LOC OBJECT CODE

ADDR STMT

5944
5945
5946
5947
5948
5949
5950
5951
5952
5953
5954
52158
5956
5957
5958
BoE
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5970
5971
5972
5973
5974
5975
5976
5977
5978
5979
5980
5981
5982
5983
5984
5985
5986
5987
5988
5989
5990
5991
5992
5993
5994
Sl
5996
Selely
5998
5999

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 57

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS >
* VERSION 1 MODI Fl CATI ON 0

*

* FUNCTI ON

*  * CDBNZD CONVERTS A BI NARY NUMBER TO A ZONED DECI MAL.

* THE INPUT IS IN THE FI RST BYTE OF THE | NTERPRETER STACK, AND
THE ANSVER | S LEFT IN THE LAST THREE BYTES OF THE 1ST ELEMENT.
THE MAXI MUM Bl NARY NUMBER | N ONE BYTE | S 255.

ENTRY PO NTS
THE ENTRY |'S CDBNZD. THE FORMAT OF THE CALLI NG SEQUENCE IS AS
FOLLOWS:

B | $CALL
DC  AL2(V$CBNZ)

| NPUT
* THE INPUT IS A BI NARY NUMBER I N THE FI RST BYTE OF THE | NTER-
PRETER STACK
* REG STER 1 (@R) PO NTS TO THE BEG NNI NG OF THE PAGE.
* | $STAK CONTAINS THE ADDRESS OF THE FI RST BYTE OF THE | NTER-
PRETER STACK

QUTPUT
THE QUTPUT | S A ZONED DECI MAL NUMBER, THE SAME VALUE AS THE
| NPUT, I N THE LAST THREE BYTES OF THE 1ST STACK ELEMENT.
| TS MAXI MUM VALUE | S 255.

EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST ELEMENT, 8(16) BYTES
| $STAK - CORE LOCATI ON OF THE ADDRESS COF THE | NTERPRETER STACK
| $RTRN - ENTRY TO THE PAG NG MODULE TO RETURN

EXITS, NORVAL
* EXIT I'S BY BRANCH NG TO | $RTRN TO RETURN CONTROL TO THE CALLI NG
PROGRAM
* THE RESULT |S LEFT IN THE FI RST STACK ELEMENT.

EXITS, ERROR
NONE.

TABLES/ WORK AREAS
THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTABLE
CODE

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE.

I I T R T R N R R ST R T R I I N T R T G R N

*

* CHARACTER CODE DEPENDENCY
* THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VWWHEN CONSI DERED AS A
* Bl NARY | NTEGER, | DENTI FY THE VALUE OF THE DI G T.

*

E R R R R T R S R R R R S T I R R T R T R T R N . R R



CDBNZD - CONVERT BI NARY NUMBER TO ZONED DECI MAL

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

6000
6001
6002
6003
6004
6005
6006
6007
6008
6009
6010
6011
6012
6013
6014
6015
6016
6017
6018
6019
6020
6021
6022
6023
6024

VER 15, MOD 00 31/05/21 PAGE

*NOTES

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ERROR PROCEDURES
NONE.

RES| STER USAGE
REG STER 1 ( @R

| S USED AS THE BASE REG STER
REG STER 2 (@R) IS

USED TO REFERENCE THE STACK

SAVED/ RESTORED AREAS
NONE.

MCDI FI CATI ON CONSI DERATI ONS
NONE.

REQUI RED MODULES
@YSEQ - COMVON SYSTEM EQUATES
@RMVEQ - ERROR MESSAGE EQUATES
VSVEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM EQUATES
$1 $EQU - FI XED EQUATES

$| @GBEQ $1 Q.EQ - STANDARD/ LONG PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE.

IR b bk kR R R R b bk kR R R b b R R R R R b b b bk Sk S R R I b b b b b Sk R R R I Ik Rk I

58
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*
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*
*
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*
*
*
*
*
*
*
*
*



CDBNZD -

CONVERT BI NARY

ERR LOC OBJECT CODE

0CB2

0BB3
0C00

0CB2

0CB2
0CB6

0CBA
0CBD

0CC3

0CCr
0CCF

0CD2
0CD6

0CDA

<18

7C
B3

A6

A6
SE

F1

02

02
82

52
87

OD4E
07 DA

07 07
BE BE
BD

07 04
1203

ADDR

0CB2

0C00

0004
0003

0CDA

NUMBER TO ZONED DECI VAL

STMI

6026
6027
6028
6029
6030
6031
6032
6033
6034
6035
6036
6037
6038
6039
6040
6041
6042
6043
6044
6045
6046
6047
6048
6049
6050
6051
6052
6053
6054
6055
6056
6057
6058
6059
6060
6061
6062
6063
6064
6065
6066
6067
6068
6069
6070
6071
6072
6073
6074
6075
6076

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 59

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* CDBNZD - S/ 3.7 CONVERT BI NARY NUMBER TO ZONED DECI MAL *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

*CDBAD1 VPAGE 0O SET PAGE ADDRESSABI LI TY

oRrRG * SET STARTI NG ADDRESS
CDBAD1 EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG  CDBAD1 RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

*

* EXECUTI ON ENTRY TO CDBNZD FOLLOWS
*
CDBNZD L | $STAK, @R LOAD STACK PO NTER

ZAZ | @RSEL(| @REC, @R), CDBONE( 1, @R) ZERO AND SET ADDEND TO 1

THE ADDEND W LL BE DOUBLED EACH TIME THE NEXT BIT (TO THE LEFT) OF
THE BI NARY NUMBER I N THE BYTE | @SE1(, @XR) IS EXAM NED. @ THUS, THE
ADDEND W LL CONTAI N THE DECI MAL EQUI VALENT OF THE PONER OF TWO
CORRESPONDI NG TO THE Bl NARY NUMBER BI T BEI NG EXAM NED.

* X %k % X X

\v CDB010+@Q , @R), @1 I NI TI ALI ZE MASK TO 00000001
CDB010 TBN | @SELl(, @XR), *-* EXAM NE BI' T

BF  CDB100(, @R) I T 1'S ZERO SO DO NOT ADD ADDEND
AZ | @ SE1+CDBACC( CDBADD, @R), | @RSE1( CDBADD, @R) ACCUM+-ADDEND

*

* MAXI MUM S| ZE OF ADDEND | S 128.

* MAXI MUM S| ZE OF ACCUMULATED RESULT IS 255.

*

CDB100 AZ | @RSEL( CDBADD, @XR), | @GRSEL( CDBADD, @R) DOUBLE THE ADDEND
ALC  CDBO10+@Y 1, @R), CDBO10+@) , @R) SH FT MASK 1 BIT LEFT
BL  CDB010(, @R | F NO OVERFLOW DO NEXT BI T

*

* LEAVE ZONED DECI MAL RESULT RI GHT JUSTI FIED I N TOP OF STACK.

*
ZAZ | @RSEL(1 @ UFV, @R) , | @ SE1+CDBACC( CDBADD, @R) SHI FT RI GHT
B | SRTRN RETURN TO CALLI NG PROGRAM

*

* CONSTANTS

*

CDBACC EQU 4 ACCUMULATOR

CDBADD EQU 3 LENGTH OF ADDEND
*

* STORED CONSTANTS

*

CDBONE DC DL1' 1 DECI MAL 1 TO I NI TI ALI ZE ADDEND
*

* END OF CDBNZD CODI NG

*



FWSTAN - PROLOGUE -

ERR LOC OBJECT CODE

TANGENT/ COTANGENT FUNCTI ON

ADDR STMT

6078
6079
6080
6081
6082
6083
6084
6085
6086
6087
6088
6089
6090
6091
6092
6093
6094
6095
6096
6097
6098
6099
6100
6101
6102
6103
6104
6105
6106
6107
6108
6109
6110
6111
6112
6113
6114
6115
6116
6117
6118
6119
6120
6121
6122
6123
6124
6125
6126
6127
6128
6129
6130
6131
6132
6133

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 60

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * THE FNSTAN MODULE COVPUTES THE TANGENT OR COTANGENT | N STANDARD

PRECI SI ON, OF THE | NPUT ARGUMENT.

* THE | NPUT ARGUMENT MUST BE I N THE RANGE (-100, 100), AND IS
REDUCED BY DI VI DI NG BY PI, AND REMOVI NG THE | NTEGER PORTI ON OF
THAT RESULT.

* | F TIE REDUCED ARGUMENT |'S LESS THAN . 001, IT IS RETURNED AS
THE ANSVER. OTHERW SE A RECURSI VE | TERATI ON | S USED

ENTRY PO NTS
* THE ENTRY TO COMPUTE THE TANGENT |'S FASTAN. THE FORMAT OF THE
CALLI NG SEQUENCE | S AS FOLLOW:
B | $CALL
DC  AL2(VSFTAN)
* THE ENTRY TO COVPUTE THE COTANGENT |'S FWSCOT. THE FORMAT OF
THE CALLI NG SEQUENCE IS AS FOLLO S:
B | $CALL
DC  AL2(V$FCOT)

| NPUT
* THE INPUT IS AN UNPACKED FLQOATI NG PO NT NUMBER | N TWE FI RST
STACK ELEMENT.
* REG STER 1 (BR) PO NTS TO THE PAGE BEGQ NNI NG

QUTPUT
* THE RESULT |'S PLACED IN THE FI RST STACK ELEMENT | N UNPACKED
FLOATI NG PO NT FORVAT
* IN THE EVENT OF AN ERROR, THE ERROR CODE IS PLACED I N THE
ONE- BYTE | NTERPRETER ERROR AREA, | $ERRC

EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST TWO ELEMENTS, 16 BYTES
| $FWRK - | NTERPRETER WORK AREA, 17 BYTES
| $STAK - CORE LOCATI ON OF ADDRESS OF THE | NTERPRETER
| $ERRC - | NTERPRETER ONE- BYTE ERROR AREA
| $CALL - ENTRY TO PAG NG ROUTI NE
| $RTRN - ENTRY TO PAGQ NG RETURN ROUTI NE
| $FSUB - ENTRY TO SUBTRACT ROUTI NE
| $FMPY - ENTRY TO MULTI PLY ROUTI NE
| $FDVD - ENTRY TO DI VI DE ROUTI NE
CBFPZD - CONVERT FLOATI NG PO NT TO ZONED DECI MAL
CCZDFP - CONVERT ZONED DECI MAL TO FLOATI NG PO NT

EXITS, NORVAL
* EXIT I'S BY BRANCHI NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN
ROUTI NE
* THE RESULT |S LEFT IN TIE FI RST STACK ELEMENT.

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FWSTAN - PROLOGUE -
ERR LOC OBJECT CODE

TANGENT/ COTANGENT FUNCTI ON

ADDR STMT

6134
6135
6136
6137
6138
6139
6140
6141
6142
6143
6144
6145
6146
6147
6148
6149
6150
6151
6152
6153
6154
6155
6156
6157
6158
6159
6160
6161
6162
6163
6164
6165
6166
6167
6168
6169
6170
6171
6172
6173
6174
6175
6176
6177
6178
6179

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 61

*EXI TS, ERROR
* * AN ERROR OODE |'S PLACED I N THE ERROR AREA, | $ERRC.
*  * EXIT |'S BY BRANCH NG TO | $RTRN.

*
* TABLES/ WORK AREAS

*  THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTRBLE
CODE.

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE.

CHARACTER CODE DEPENDENCY
THE OPERATION OF TH S MODULE DEPENDS UPON A ZONED DECI VAL DIG T
BEI NG REPRESENTED W TH THE ZONE (FI RST FOUR BITS) REINS AN "F"
OR PCSI TIVE, AND A "D' FOR NEGATIVE. TH S PROPERTY | S USED
PRI OR TO AND FOLLOW NG FWS300.
THE LOW ORDER FOUR BI TS OR DECI MAL NUMBERSS, WHEN CONSI DERED AS A
Bl NARY | NTEGER, | DENTI FY THE VALUE OR THE DI G T.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
NOTES *
ERROR PROCEDURES *
THE ERROR CODE |'S SET AND CONTROL RETURNED TO THE CALLI NG *
PROGRAM *
*

REG STER USAGE *
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* REG STER 1 (BR)
* REG STER 2 (XR)

'S USED AS THE BASE REQ STER
| S USED TO RERERENCE THE | NTERPRETER STACK
SAVED/ RESTORED AREAS

NONE.

MCDI FI CATI ON CONSI DERATI ONS
NONE.

REQUI RED MODULES
@YSEQ - COMVON SYSTEM EQUATES
@RMVEQ - ERROR MESSAGE EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM EQUATES
$1 $EQU - FI XED EQUATES
$| @EQ - STANDARD PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE.

E o R S T I R B R R T R I R T R S I T R S T T

R b b Sk Sk R R R R b Sk kR R R b S R Rk Ik kS b b b Sk kR R R R b b b b b S b R Rk kS



FWSTAN - PROLOGUE - TANGENT/ COTANGENT FUNCTI ON

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 62

6181 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b

6182 * FWBTAN - S/ 3.7 TANGENT/ COTANGENT FUNCTI ON RTN - STANDARD PREC *

6183 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b

6184 *
0D00 6185 ORG *, B@QVPG 0

0D00 6186 USI NG *, @R SET PAGE BASE ADDRESS

6187 *

6188 * EXECUTI ON ENTRY TO FWSCOT FOLLOWS

6189 *
0D00 35 02 OD4E 6190 FWSCOT L | $STAK, @R SET | NDEX REG TO STACK
0D04 BD FO 01 6191 CLI | @SEl+l @ANL(, @R), @ZERO |S THE | NPUT ARG ZERO ?
0D07 DO 01 10 6192 BNE  FWB005(, @R) CONTI NUE | F NOT ZERO
ODOA 7C E5 36 6193 M1 FWS009+@X , @BR) , @EE780 ERROR, FUNCTION IS | NFI NI TE
0DOD DO 87 35 6194 B FWB009(, @BR) SET ERROR MESSAGE AND RETURN
0D10 BD 83 00 6195 FWB005 CLI | @SE1+l @EXP(, @R), B@XZR+FWBLRG | S ARG LESS THAN 100 ?
0D13 7C FO 36 6196 M/ FWB009+@) , @R), @&794  SET COS ERROR MESSAGE
0D16 DO 02 35 6197 BNL  FWB009(, @BR) SET ERROR MESSAGE AND RETURN
0D19 6C 07 27 07 6198 M/C  FWSSAV(I @QUFV, @R), | GRSEL(, @R) SAVE ARG X 1-5
ODLD DO 87 62 6199 B FWB040( , @R) BRANCH AROUND TAN 1-5
0D20 0D27 6200 FWSSAV DS XL(I| @QUFV) ARG SAVE AREA 1-5

6201 *

6202 * EXECUTI ON ENTRY TO FWSTAN FOLLOAS

6203 *
0D28 35 02 OD4E 6204 FWSTAN L | $STAK, @R SET | NDEX TO STACK
0D2C 7C EF 36 6205 M/ FWB009+@) , @R), @&793  SET S| GN ERROR MESSAGE
OD2F BD 83 00 6206 FWB007 CLI | @SEL+l @EXP(, @R), B@XZR+FWBLRG | S ARG LESS THAN 100 ?
0D32 DO 82 3C 6207 BL FWB030(, @BR) | F YES, CONTI NUE
0D35 3C 00 OCBC 6208 FWS009 MVI | $ERRC, *- * NO, SET ERROR. ARG TOO LARGE
0D39 DO 87 80 6209 B FWB900( , @BR) RETURN TO CALLI NG PROGRAM
0D3C 6C 07 27 07 6210 FWS030 MWC  FWSSAV(| @QUFV, @R), | @RSEL(, @R) SAVE ARG X 1-5
0D40 CO 87 12B1 6211 B | $CALL CALL cos 1-5
0D44 0A0O 0D45 6212 DC  AL2(V$FCOS) 1-5
0D46 2C 07 0617 07 6213 MWC | $FWRK+l @ UFV+l @QUFV(1 @QUFV), | @GRSEL(, @R) SAVE COS(X) 1-5
0D4B 9C 07 07 27 6214 M/C | @RSEL(, @R), FWESAV(| @UFV, @R) RESTORE ARG X 1-5
OD4F CO 87 12B1 6215 B | $CALL CALL SIN 1-5
0D53 0ALA 0D54 6216 DC  AL2(VS$ESIN) NUM - SI N(X) 1-5
0D55 8C 07 OF 0617 6217 MWC | @RSE2(, @R), | $FVRK+l @ UFV+l @ UFV(| @UFV) DENUMECOS(X) 1-5
OD5A CO 87 0919 6218 B | $FDVD TAN(X) = SIN(X)/ COS(X) 1-5
ODSE CO 87 12D3 6219 B | SRTRN RETURN 1-5
0D62 CO 87 12B1 6220 FWS040 B | $CALL CALL SIN 1-5
0D66 OALA 0D67 6221 DC  AL2(VS$FSIN) NUM = SI N( X) 1-5
0D68 2C 07 0617 07 6222 MWC | $SFWRK+ @ UFV+l @QUFV(1 @QUFV), | @GRSEL(, @R) SAVE SIN(X) 1-5
0D6D 9C 07 07 27 6223 M/C | @RSEL(, @R), FWESAV(| @QUFV, @R) RESTORE ARG X 1-5
0D71 CO0 87 12B1 6224 B | $CALL CALL cos 1-5
0D75 0A00 0D76 6225 DC  AL2(VS$FCOS) NUM = COS( X) 1-5
0D77 8C 07 OF 0617 6226 MWC | @RSE2(, @R) , | $FVRK+l @ UFV+l @QUFV(| @UFV) DENOMESI N(X) 1-5
0D7C CO 87 0919 6227 B | $FDVD COT(X) = COS(X)/ SI N(X) 1-5
0D80 CO 87 12D3 6228 FWS900 B | $RTRN RETURN

6229 *

0003 6230 FWSLRG EQU 3 EXP FOR ARG OF 10*2 1-5

0D84 ODFB 6231 FWSPCH DS  CL(120) PATCH AREA 1-5

6232 *

6233 * END OF FWSTAN FWSCOT CODI NG

6234 *



FWSTAN - PROLOGUE -
ERR LOC OBJECT CODE

OEOO
OF00
1000
1100

TANGENT/ COTANGENT FUNCTI ON

ADDR STMI' SOURCE STATEMENT

6236
6237
6238
6239

*, B@Q.VPG 0
*+B@. VPG
*+B@. VPG
*+B@. VPG

VER 15, MOD 00 31/05/21 PACE 63

START FWSTAN DUMWY 2ND PAGE 1-5
SI MULATE FWSTAN DUMMY 2ND PAGE
SI MULATE FWSTAN DUMWY 3RD PAGE
SI MULATE FWSTAN DUMWY 4TH PAGE



FBSATN - PROLOGUE -

ERR LOC OBJECT CODE

ARCTANGENT FUNCTI ON - STD PREC

ADDR STMT

6241
6242
6243
6244
6245
6246
6247
6248
6249
6250
6251
6252
6253
6254
6255
6256
6257
6258
6259
6260
6261
6262
6263
6264
6265
6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 64

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * FBSATN COMPUTES THE ARCTANGENT | N STANDARD PRECI SI ON, OF THE

| NPUT ARGUMENT.
* THE | NPUT ARGUMENT IS REDUCED TO A VALUE LESS THAN 10, AND THEN
HANDLED BY A RECURSI VE ALGORI THM

ENTRY PO NTS
* THE ENTRY IS FBSATN. THE FORVAT OF THE CALLI NG SEQUENCE IS AS
FOLLOWG
B | $CALL

DC  AL2(VS$SFATN)

| NPUT
* THE INPUT IS AN UNPACKED FLQOATI NG PO NT NUMBER | N TWE FI RST
STACK ELEMENT.
* REG STER 1 (BR) PO NTS TO THE PAGE BEGQ NNI NG

QUTPUT
* THE RESULT |'S PLACED I N THE FI RST STACK ELEMENT | N UNPACKED
FLOATI NG PO NT FORVAT

EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST TWO ELEMENTS, 16 BYTES
| $FWRK - | NTERPRETER WORK AREA, 17 BYTES
| $STAK - CORE LOCATI ON OF ADDRESS OF THE | NTERPRETER
| $ERRC - | NTERPRETER ONE- BYTE ERROR AREA
| $CALL - ENTRY TO PAG NG ROUTI NE
| $RTRN - ENTRY TO PAG NG RETURN ROUTI NE
| $FSUB - ENTRY TO SUBTRACT ROUTI NE
| $FMPY - ENTRY TO MULTI PLY ROUTI NE
| $FDVD - ENTRY TO DI VI DE ROUTI NE
CBFPZD - CONVERT FLOATI NG PO NT TO ZONED DECI MAL
CCZDFP - CONVERT ZONED DECI MAL TO FLOATI NG PO NT

EXITS, NORVAL
* EXIT I'S BY BRANCH NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN
ROUTI NE
* THE RESULT |S LEFT IN TIE FI RST STACK ELEMENT.

EXITS, ERROR
NONE.

TABLES/ WORK AREAS
THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTRBLE
CODE

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE.

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FBSATN - PROLOGUE -
ERR LOC OBJECT CODE

ARCTANGENT FUNCTI ON - STD PREC

ADDR STMT

6297
6298
6299
6300
6301
6302
6303
6304
6305
6306
6307
6308
6309
6310
6311
6312
6313
6314
6315
6316
6317
6318
6319
6320
6321
6322
6323
6324
6325
6326
6327
6328
6329
6330

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 65

*

* CHARACTER CODE DEPENDENCY

* THE OPERATION OF TH S MODULE DEPENDS UPON A ZONED DECI VAL DIG T
BEI NG REPRESENTED W TH THE ZONE (FI RST FOUR BITS) REINS AN "F"
OR PCSI TIVE, AND A "D' FOR NESATIVE. TH S PROPERTY | S USED
AT THE ENTRY
THE LOW ORDER FOUR BI TS OR DECI MAL NUMBERSS, WHEN CONSI DERED AS A
Bl NARY | NTEGER, | DENTI FY THE VALUE OR THE DI G T.

NOTES
ERROR PROCEDURES
NONE.

REG STER USAGE
* REG STER 1 (BR)
* REG STER 2 (XR)

*

*

*

*

*

*

*

*

*

*

*

* | S USED AS THE BASE REG STER
* | S USED TO RERERENCE THE STACK.
*
*  SAVED/ RESTORED AREAS

* NONE.

*
*  MODI FI CATI ON CONSI DERATI ONS

* NONE.

*

*

*

*

*

*

*

*

*

*

*

*

REQUI RED MODULES
@YSEQ - COMVON SYSTEM EQUATES
$1 $EQU - FI XED EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - COWPI LER SYSTEM EQUATES
$| @EQ - STANDARD PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

R R b b Sk Sk R R R R I b Sk R R R R R b b R Rk kS b b b S kR R R b b b b S b R b b kR I



FBSATN - PROLOGUE - ARCTANGENT FUNCTI ON - STD PREC

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 66
6332 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
6333 * FIMATN - S/ 3.7 ARCTANGENT FUNCTI ON - STANDARD PRECI SI ON *
6334 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
6335 *
1100 6336 ORG *, B@QVPG 0 PAGE BOUNDARY
1100 6337 USI NG *, @R BASE REG PO NTS HERE AT ENTRY
6338 *
6339 * EXECUTI ON ENTRY TO FBSATN
6340 *
1100 35 02 OD4E 6341 FBSATN L | $STAK, @R | NDEX REG TO TOP OF STACK
1104 BD 7E 00 6342 CLI | @SE1+l @EXP(, @R), BOXZR-2 |S ARG TOO SMALL FOR | TERATN
1107 DO 82 7B 6343 BL FBS900( , @GBR) | F YES, RETURN ARG AS ANSVER
110A 68 00 7F 07 6344 MZZ  FBSSGN(, @R), | @ SE1+l @l G\(, @R) SAVE THE SI GN OF THE ARG
110E BA 20 07 6345 SBN | @SE1+l @l G\(, @R), X 20' MAKE ARG PCSI TI VE
6346 *
6347 * |F THE ARGUMENT IS LESS THAN 10, SET THE BRANCH AT FBS800 TO AN
6348 * UNCONDI TI ONAL BRANCH, | F 10 OR GREATER, SET TO A NOP.
6349 *
1111 BD 81 00 6350 FBS100 CLI | @SELl+l @EXP(, @R), BGXXZR+1 | S ARG LESS THAN 10 ?
1114 DO 84 1D 6351 BH  FBS110(, @R | F NO, BRANCH
1117 7C 87 67 6352 M/  FBS800+@Y) , @R), @QJCB SET FBS800 TO AN UNCONDI TI ONAL
111A DO 87 48 6353 B FBS190(, @BR) BRANCH OVER RANGE REDUCTI ON
6354 *
6355 * REDUCE RANGE TO (.818,1) BY DI VI DI NG (ARG 1)/ ( ARG+1)
6356 *
111D 7C 80 67 6357 FBS110 MVI  FBSS800+@Y , @R), @\OP SET FBS800 TO A NON- BRANCH
1120 9C 07 OF 90 6358 M/C | @RSE2(1 QUFV, @R), FBSONE(, @R) GET ONE TO ADD TO ARG
1124 2C 07 0617 07 6359 MC | SFWRK+ @ UFV+ @QUFV(1 @QUFV), | GRSEL(, @R) SAVE ARG
1129 CO 87 075D 6360 B | $FADD ADD ARG + 1
112D 2C 07 061F 07 6361 MC | $SFWRK+l @ UFV+l @QUFV+ @QUFV, | GRSEL(| @QUFV, @R) SAVE ARG+l
1132 8C 07 07 0617 6362 MC | @SEL(| @QUFV, @R) , | $FWRK+l @ UFV+l @UFV SET ORI G NAL ARG
1137 9C 07 OF 90 6363 M/C | @GRSE2(1 @QUFV, @R), FBSONE(, @R) GET ONE TO SUBTRACT
113B C0 87 0751 6364 B | $FSUB SUBTRACT ARG - 1
113F 8C 07 OF 061F 6365 MWC | @SE2(1 @QUFV, @R) , | $FWRK+l @ UFV+l @ UFV+l @QUFV GET ARG+l
1144 CO 87 0919 6366 B | $FDVD DIVIDE (ARG - 1)/ (ARG + 1)
6367 *
6368 * CONVERT NEW ARGUVENT TO ZONED DECI MAL
6369 *
1148 CO 87 12B1 6370 FBS190 B | $CALL
114C 0C70 114D 6371 DC  AL( @/ADDR) ( V$CFPZ)
6372 *
6373 * PREPARE FOR THE | TERATI ON, NAMES OR STORAGE AREAS ARE CHOSEN TO
6374 * MATCH THE FLOWCHART.
6375 *
114E 24 F4 061F 05 6376 FBS200 ZAZ  FBSWAW\( FBSLNWHFBSLNR) , | @ SE1+FBSZER( FBSZER, @XR) CLEAR WA
1153 3C 00 0607 6377 M | $FVWRK, @ERO SET | TERATION NUMBER J = 0
1157 3C F1 0617 6378 M/ FBSWAWV FBSLNWH3, B@ECL  SET W= 1
6379 *
6380 * CALL THE SECOND PAGE TO PERFORM THE | TERATI ON
6381 *
115B CO 87 12B1 6382 B | $CALL
115F 1200 1160 6383 DC  AL( @/ADDR) ( VSFATN+256)
1161 84 78 OF 0614 6384 ZAZ | @RSE2(| @ UFV+I @QUFV, @R), FBSRRR( FBSLNR) ANSWER TO STACK
6385 *
6386 * THE ANSWER IS I N THE STACK | N ZONED DECI MAL FORVAT
6387 *



ERR

FBSATN -

LCC

1166
1169
116D

1171
1175
1177

117B

117F
1180
1181
1189
118A

1200

1200
1204
1207

120A
120E
1212
1217

OBJECT CODE
DO 00 6D

96 87 OF 88
96 FO OF 80

CO 87 12B1
04AD
98 00 07 7F

CO0 87 1203

F5

F7F8F5F3F9F8F1F6

81

F1FOFOFOFOFOFO

5C 03 11 88
7C 9F 28
DO 87 OE

5F 03 11 8C
64 90 78 00

87 OA OF 061F

DO 82 3E

PROLOGUE -

ARCTANGENT FUNCTI ON - STD PREC

ADDR

1176

0005
0009
000B
0614
061F

117F
1180
1188
1189
1190

1200

STMI

6388
6389
6390
6391
6392
6393
6394
6395
6396
6397
6398
6399
6400
6401
6402
6403
6404
6405
6406
6407
6408
6409
6410
6411
6412
6413
6414
6415
6416
6417
6418
6419
6420
6421
6422
6423
6424
6425
6426
6427
6428
6429
6430
6431
6432
6433
6434
6435
6436
6437
6438
6439
6440
6441
6442
6443

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 67

FBS800 BC  FBS810(, @R), *- * BRANCH | F ORI G NAL ARG < 10
AZ 1 @SE2(] @QUFV+l @QUFV, @R), FBSAT1(1 @QUFV, @R) ADD ATM 1)
FBS810 AZ | @SE2(| @QUFV+l @QUFV, @R), FBSRND( 1, @R) ROUND THE ANSVER
*
* CONVERT TO FLOATI NG POl NT
*
B | $CALL
DC AL ( @/ADDR) ( V$CZFP)
MZZ | @RSEL(, @R), FBSSGN(, @R) | NSERT SI GN
*
* RETURN TO CALLI NG PROGRAM
*
FBS900 B | $RTRN
*
* NON- STORAGE CONSTANTS

*

FBSZER EQU 5

FBSLNR EQU | Q.UFV+1
FBSLNW EQU | @Q.UFV+3
FBSRRR EQU | $FVWRK+l @Q.UFV+l @Q.UFV- 3 END OF WORK
FBSWWV EQU | SFWRK+I @Q UFV+I Q. UFV+lI @Q.UFV END OR WORK
*

LENGTH FOR ZERO NG

* STORED CONSTANTS AND WORK AREAS

*

FBSSGN DS XL1 AREA TO SAVE Sl GN ZONE

FBSRND DC ~ DL1'5' DECI MAL 5 FOR ROUNDI NG ANSVEER
FBSAT1 DC  DL(l @UFV)' 78539816' ATN( 1)
DC  AL1(B@IXZR+1) EXP FOR
FBSONE DC  DL(| @REC)' 1000000' |
*
R R b S b S b S S R b S S b S S S R S S S S R R S S S bk S S R S b S S S b I S Sk
* SECOND PAGE OF FBSATN
*
ORG *, B@VPG, 0 PAGE BOUNDARY
USI NG *, @R SET BASE REG TO POl NT HERE
*
* EXECUTI ON ENTRY TO SECOND PAGE OF FBSATN. | NI TI ALl ZE NECESSARY
* | NSTRUCTI ONS
*
M/C  FBS405+@D2( @ NST4, @R) , FBSI NZ+@0D2(, @R) |NIT WA Z | NSTR
M/ FBS425+@PD2(, @R), FBSADA | NI T 2ND ADDRESS TO CONSTANTS
B FBS405( , @R) FBS405 |'S NOT MODI FI ED AT ENTRY
*
* THE | NSTRUCTI ON AT FBS405 WH CH SETS WORK AREA Z EQUAL TO 10**(2J) IS
* MODI FI ED BY SUBTRACTI NG TWD FROM THE LENGTH OF THE SECOND OPERAND.
* WHI CH NECESSI TATES ADDI NG TWO TO THE LENGTH DI FFERENCE | N ORDER TO
* MAINTAIN THE LENGTH OF Z, AND SHIFTING Y RI GHT TWO ( SUBTRACTI NG TWD) .
*
FBS400 SLC  FBS405+@D2( @ NST4, @R), FBSMDZ(, @R) MODI FY | NSTR FOR /

FBS405 ZAZ  FBSZZZ(| @QUFV+2, @R), *-*(@/Q @R) GET Z = Y / (10**2J)
FBS420 SZ | @GRSE2( FBSLNW @XR), FBSWAW FBSLNW Y = Y - W

BL FBS600(, @R) | F NEGATI VE, BRANCH FOR NEXT J
*
* FOR J LESS THAN 4, THE FOUR CONSTANTS ATN(10**(-J)) ARE REFERENCED
* DI RECTLY. FOR J GREATER THAN 3 (OVER 4 | TERATI ONS), THE LAST
* CONSTANT |'S SHI FTED ONE BYTE TO THE RI GHT (DEVI DED BY TEN).



FBSATN - PROLOGUE - ARCTANGENT FUNCTI ON - STD PREC

ERR LOC

121A
121E
1221
1224
1229
122E

1231
1236
123B

123E
1242

1246
124A
124E
1253
1257
125B
1260
1264
1267
126B

126E
1279
1284

1285
1289
128D
128E
1293
1297

1298
12A0
12A8

OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 68
6444 *
3D 04 0607 6445 CLI | $FWRK, X' 04' MORE THAN 4 | TERATI ONS
DO 81 31 6446 BE  FBS440(, @R |F 5, BRANCH TO PREPARE FOR 5-7
DO 84 36 6447 BH  FBS450(, @R) OVER 5, CONTI NUE W TH LAST 2
16 17 0614 00 6448 FBS425 AZ  FBSRRR(FBSLNR), *-*(| @QUFV, @R) ADD R = R + ATN(10**(-J))
16 OA 061F 78 6449 FBS430 AZ  FBSWWN FBSLNW , FBSZZZ( FBSLNW @R) ADD W= W+ Z
DO 87 OE 6450 B FBS405(, @R) REPEAT UNTIL Y |'S NEGATI VE
6451 *
16 OA 061F 78 6452 FBS440 AZ  FBSWW\ FBSLNVW , FBSZZZ( FBSLNW @R) ADD W= W+ Z LAST TI ME
16 80 0614 00 6453 FBS450 AZ  FBSRRR(FBSLNR), *-*(@Q @R) ADD R = R + (ATN(10**(-J)))/1
DO 87 12 6454 B FBS420(, @R)
6455 *
6456 * Y |'S NEGATI VE
6457 *
3D 08 0607 6458 FBS600 CLI | $FWRK, | @QUFV HAS THE | TERATI ON FI NI SHED ?
CO 81 12D3 6459 BE | $RTRN | F YES, RETURN
6460 *
6461 * THE | NSTRUCTI ON AT FBS450 |'S MODI FI ED BY SUBTRACTI NG ONE FROM THE
6462 * LENGTH OF THE SECOND OPERAND, WHI CH NECESSI TATES ADDI NG ONE TO THE
6463 * LENGTH DI FFERENCE, AND SUBTRACTI NG 1 FROM THE SECOND OPERAND ADDRESS
6464 * THE | NSTRUCTI ON AT FBS425 |S ALTERED BY | NCREMENTI NG THE SECOND
6465 * OPERAND ADDRESS TO THE NEXT VALUE OF ATN(10**(-J))
6466 *
6467 * ALTER Y TO REPEAT PROCEDURE FOR NEW | TERATI ON
6468 *
5F 03 3A 96 6469 SLC  FBS450+@PD2( @ NST4, @R) , FBSMDS(, @R) MODI FY TO SHI FT
5E 00 28 8D 6470 ALC  FBS425+@PD2( 1, @R), FBSLNT(, @R) | NCREMENT TO NEXT ATN
86 OA OF 061F 6471 AZ | @RSE2( FBSLNW @XR) , FBSWWA( FBSLNW} Y = Y + W
6C OA 83 OF 6472 M/C  FBS10Y(FBSLNW @R), | GRSE2(, @R)  MOVE Y TO TEMPORARY WA
9C OB OF 84 6473 M/C | @SE2(, @R), FBS10Y+1( FBSLN\W1, @R) Y = 10 * Y
1E 00 0607 97 6474 ALC | $FWRK( 1), FBSBN1(, @R) J=J+1
3D 04 0607 6475 CLI | $FWRK, X' 04' ARE THERE FOUR | TERATI ONS
DO 84 12 6476 BH  FBS420(, @R OVER 4, CONTI NUE W THOUT Z
5C 03 3A 92 6477 M/C  FBS450+@PD2( @ NST4, @R) , FBSI NS+@PD2(, @R) | NIT SH FT
DO 87 OA 6478 B FBS400(, @R) REPEAT
6479 *
6480 * STORAGE AND WORK AREAS
6481 *
1278 6482 FBSZZZ DS XL(FBSLNW ADDEND TO W WORK AREA Z
1283 6483 FBS10Y DS XL(FBSLNW STORAGE FOR 10 * Y
FO 1284 6484 DC  AL1( @ZERO TRAI LI NG ZERO FOR 10 * Y
6485 *
6486 * CONSTANTS AND | NI TI AL | NSTRUCTI ONS
6487 *
64 OA 78 OF 6488 FBSINZ ZAZ FBSZZZ(| @QUFV+3, @R), | GRSE2(| @QUFV+3, @R) Z = Y/ (10**(2J)
FFE20002 128C 6489 FBSMDZ DC  XL( @ NST4)' FFE20002' MODI FI CATI ON FOR FBS405
08 128D 6490 FBSLNT DC  AL(1) (I @UFV) LENGTH OF ATN CONSTANT TO MODI FY
16 26 0614 B6 6491 FBSINS AZ  FBSRRR(FBSLNR), FBSLST(| @REC, @R) R=R+( ATN(10**(-J)))/ 10
F1000001 1296 6492 FBSMDS DC  XL( @ NST4)' F1000001' MODI FY FBS450 TO SHI FT
01 1297 6493 FBSBNL DC  AL1(@Bl) Bl NARY 1 TO | NCREMENT J
6494 *
6495 * ATN(10**(-J))
6496 *
F7F8F5F3FOFS8F1F6 129F 6497 FBSATA DC  DL(| @QUFV)' 78539816' J=0
FOFOFOF6F6FSF6F5 12A7 6498 DC  DL(I @UFV)' 09966865’ J=1
FOFOFOFOFOFOF6F7 12AF 6499 DC  DL(I @UFV)' 00999967 J=2



FBSATN - PROLOGUE -

ERR LOC OBJECT CODE

ARCTANGENT FUNCTI ON -

ADDR

12BO FOFOF1FOFOFOFOFO 12B7

1300
1400

12B6
009F

STMI

6500
6501
6502
6503
6504
6505
6506
6507
6508

SOURCE STATEMENT

*

DC

FBSLST EQU
FBSADA EQU
*

STD PREC

DL(I @Q.UFV)' 00100000

*.2
FBSATA- FBSATN- 256

* END OF FBSATN CODI NG

*

ORG
ORG

*, B@Q.VPG 0
*+B@. VPG 0

VER 15, MOD 00 31/05/21 PAGE 69

J =3

ATN(10**(-4))
| NI TI AL 2ND ADDRESS FOR FBS425

START FBSATN DUMWY 3RD PAGE
SI MULATE FBSATN DUMMY 3RD PAGE



FCSASN - ARCSI NE/ ARCCOSI NE FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE

ADDR STMT

6510
6511
6512
6513
6514
6515
6516
6517
6518
6519
6520
6521
6522
6523
6524
6525
6526
6527
6528
6529
6530
6531
6532
6533
6534
6535
6536
6537
6538
6539
6540
6541
6542
6543
6544
6545
6546
6547
6548
6549
6550
6551
6552
6553
6554
6555
6556
6557
6558
6559
6560
6561
6562
6563
6564
6565

* THE ENTRY TO COMPUTE THE ARCSI NE |'S FCSASN. THE FORMAT OF THE
CALLI NG SEQUENCE | S AS FOLLOWS:
B | $CALL
DC  AL2(VSFASN)
* THE ENTRY TO COMPUTE THE ARCCOSI NE |'S FCSACS. THE FORMAT OF THE
CALLI NG SEQUENCE | S AS FOLLOWE:
B | $CALL
DC  AL2(VSFACS)

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 70
ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS >
* VERSION 1 MODI Fl CATI ON 0 *
* *
* FUNCTI ON *
*  * THE FCSASN MODULE COMPUTES THE ARCSI NE OR ARCOSI NE, | N STANDARD *
PRECI SI ON, OF THE | NPUT ARGUVENT. *
* THE RESULT |'S COVPUTED BY DEFI NI TI ON THROUGH THE PYTHAGOREAN  *
THEOREM *
*
ENTRY POl NTS *
*
*
*
*

*

| NPUT
* THE INPUT IS AN UNPACKED FLQOATI NG PO NT NUMBER | N THE FI RST
| NTERPRETER STACK ELEMENT, | N STANDARD PRECI SI ON
* REG STER 1 (@R) PO NTS TO THE PACE BEG NNI NG

QUTPUT
* THE ANSVER | S PLACED I N THE FI RST STACK ELEMENT, | N UNPACKED
FLOATI NG PO NT FORVAT.
* IN THE EVENT OF AN ERROR, AN ERROR CODE | S PLACED IN THE
ONE- BYTE | NTERPRETER ERROR AREA, | $ERRC

EXTERNAL REFERENCES
| NTERPRETER STACK - FI RST TWO ELEMENTS, 16 BYTES
| $STAK - CORE LOCATI ON OF ADDRESS OF THE | NTERPRETER STACK
| $ERRC - | NTERPRETER ONE- BYTE ERROR LOCATI ON
| $CALL - ENTRY TO THE PAG NG ROUTI NE
| $RTRN - ENTRY TO THE PAG NG RETURN ROUTI NE
| $FSUB - ENTRY TO THE SUBTRACT ROUTI NE
| $FMPY - ENTRY TO THE MULTI PLY ROUTI NE
| $FDVD - ENTRY TO THE DI VI DE ROUTI NE
FRBSQR - SQUARE ROOT ROUTI NE
FBSATN - ARCTANGENT ROUTI NE

EXITS, NORVAL
* EXIT I'S BY BRANCHI NG TO | $RTRN, THE ENTRY TO THE PAG NG RETURN
ROUTI NE
* THE ANSVER | S LEFT IN THE FI RST STACK ELEMENT.

EXITS, ERROR
* THE ERROR CCODE |I'S PLACED I N | $ERRC
* RETURN | S BY BRANCHI NG TO | $RTRN

E R R R R S T R S R T S T R R T R B N T N A T . R

E R R R T T R S R I ST R T T . N T R N T .



FCSASN - ARCSI NE/ ARCCOSI NE FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE

ADDR STMT

6566
6567
6568
6569
6570
6571
6572
6573
6574
6575
6576
6577
6578
6579
6580
6581
6582
6583
6584
6585
6586
6587
6588
6589
6590
6591
6592
6593
6594
6595
6596
6597
6598
6599
6600
6601
6602
6603
6604

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 71

* TABLES/ WORK AREAS
* CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE EXECUTABLE CODE.
*
* ATTRI BUTES
*  REUSABLE, NATURALLY RELOCATABLE.
*
* CHARACTER CODE DEPENDENCY
*  THE OPERATI ON OF THI S MODULE DEPENDS UPON A ZONED DECI MAL DI G T
BEI NG REPRESENTED W TH THE ZONE (FI RST FOUR BITS) BEING AN "F"
FOR POSITIVE, AND A "D' FOR NEGATIVE. TH'S PROPERTY |S USED
AROUND FCS020, FCS050, FCS125, FCS250, AND FCS300.
THE LOW ORDER FOUR BI TS OF DECI MAL NUMBERS, VHEN CONSI DERED AS A
BI NARY | NTEGER, |DENTIFY THE VALUE OF THE DIG T.

NOTES
ERROR PROCEDURES
THE ERROR CODE |'S SET, AND CONTROL RETURNED.

*

*

*

*

*

*

*

*
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
*  REG STER USAGE *
* * @R 1S USED AS THE SASE REG STER *
* * @R 1S USED TO REFERENCE THE STACK. *
* *
*  SAVED/ RESTORED AREAS *
> NONE >
* *
*  MODI FI CATI ON CONSI DERATI ONS *
* NONE *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

REQUI RED MODULES
@YSEQ - COMVON SYSTEM EQUATES
@RMVEQ - ERROR MESSAGE EQUATES
$VSEQU - FI XED EQUATES
$B@QU - COWPI LER SYSYFM EQUATES
$1 $EQU - FI XED EQUATES
$| @EQ - STANDARD PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE

IR b b Sk Sk R R R R b b b ok kI R R R Rk Ik Sk b b b b kR R SRR R I b b b Sk Sk b S R R I Rk ik Sk Sk



FCSASN -
ERR LOC OBJECT CODE

1400

1400
1404
1407
140A
140D

1410

1413
1417
141A

141D
1420

1423
1427
142A
142E
1431
1435
1438

143B
143F
1442

1445
1449
144C
1450

<8
7C

68
9D

87

ARCSI NE/ ARCCOSI NE FUNCTI ONS - STD PREC

OD4E
E6
54
00
45

3B

OD4E
E6
54

S
¥

DD 07

ADDR STMT

1400

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 72
6606 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
6607 * FCSASN - S/ 3.7 ARCSI NE/ ARCOSI NE FUNCTI ON ROUTI NE - STANDARD PREC *
6608 R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
6609 *
6610 ORG *,B@VPG 0 PAGE BOUNDARY
6611 USI NG *, @R
6612 *
6613 * EXECUTI ON ENTRY TO FCSACS
6614 *
6615 FCSACS L | $STAK, @R SET | NDEX REG TO PO NT TO STACK
6616 VI FCSSWH(, @BR) , @ERO SET SWTCH = 0 FOR ARCCOSI NE
6617 VI FCS150+@Y , @BR) , @A784 SET ERROR MESSAGE FOR ARCCOSI NE
6618 CLI | @ SE1+l @EXP(, @R), BANXZR-| @PREC | S ARG < 10**-7 ?
6619 BNL  FCS100(, @R | F NOT, CONTI NUE W TH ROUTI NE
6620 *
6621 * |F THE ARGUMENT | S LESS THAN 10**-7, THE ARCCOSI NE(ARG) = PI/2.
6622 *
6623 B FCS050( , @BR) BRANCH TO SET ANSWER TO Pl /2
6624 *
6625 * EXECUTI ON ENTRY TO FCSASN
6626 *
6627 FCSASN L | $STAK, @R SET | NDEX REG TO PO NT TO STACK
6628 WI FCSSVH(, @R), @1 SET SWTCH = 1 FOR ARCSI NE
6629 VI FCS150+@Y , @R) , @A 783 SET ERROR MESSAGE FOR ARCSI NE
6630 *
6631 * |F THE ARG < . 001, THE ARCSI NE(ARG) = ARG
6632 *
6633 CLI | @ SE1+l @EXP(, @R), B@NXZR-2 IS ARG < .001 ?
6634 BL FCS900(, @BR) | F LESS, RETURN
6635 *
6636 * |F ARG = 1, THE ARCSINE(ARG = PI/2 * SG\( ARG
6637 *
6638 MZZ  FCSPI 2(, @BR), | @ SE1+l @l G\N(, @R) SET PI/2 TO SIGN OF ARG
6639 SBN | @SE1+l @l G\(, @XR), B@ZPOS SET ARG POCsI Tl VE
6640 CLC | @RSE1(l @QUFV, @XR), FCSONE(,@BR) IS ARG =1 ?
6641 BE FCS050( , @BR) | F EQUAL, BRANCH
6642 MZZ  FCSSGN(, @BR), FCSPI 2(, @R) SAVE ARGUMENT SI GN
6643 SBN  FCSPI 2(, @R), B@PCs KEEP Pl /2 PCSI TI VE
6644 B FCS125(, @BR) CONTI NUE
6645 *
6646 * ARG = 1, SO ARCSINE(ARG = PI/2 * SGN(ARG
6647 *
6648 FCS050 MVC | @RSEL(| @Q.UFV, @XR), FCSPI 2(, @R) SET ANSWER TO PI /2
6649 SBN  FCSPI 2(, @R), B@ZPCs KEEP Pl /2 PCSI TI VE
6650 B FCS900(, @BR) RETURN
6651 *
6652 * |F ARG > 1 THE ARGUMENT |S NOT IN THE PROPER RANGE. THIS IS AN
6653 * ERROR, AND CONTROL |'S RETURNED W TH THE ERROR MESSAGE
6654 *
6655 FCS100 MZZ  FCSSG\(, @R), | @ SE1+l @l GN(, @R) SAVE ARGUMENT S| GN
6656 SBN | @SE1+l @l G\(, @XR), B@POS SET ARGUMENT PGSI Tl VE
6657 FCS125 CLC | @SEL(| @QUFV, @XR), FCSONE(, @R) |S ARGUMVENT GREATER 1 ?
6658 BNH  FCS200(, @BR) | F NOT, BRANCH TO CONTI NUE
6659 *
6660 * ARGUVENT > 1

6661

*



FCSASN - ARCSI NE/ ARCCOSI NE FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 73
1453 3C 00 OCBC 6662 FCS150 MVI | $ERRC, *- * SET ERROR CODE
1457 DO 87 C9 6663 B FCS900(, @R) RETURN
6664 *
6665 * BEG N THE ROUTI NE
6666 *
145A 98 00 07 DD 6667 FCS200 MZZ | @SE1+l @l GN(, @R), FCSSG\(, @R) RESTORE SI GN
145E 6C 07 E5 07 6668 M/C FCSARG | @QUFV, @R), | GRSEL(, @R) SAVE THE ARG
1462 AC 07 OF 07 6669 M/C | @SE2(1 @QUFV, @R), | GRSEL(, @R) PREPARE TO SQUARE THE ARG
1466 CO 87 082A 6670 B | SEMPY SQUARE THE ARGS
146A 9C 07 OF DC 6671 M/C | @RSE2(| @QUFV, @R), FCSONE(, @R) PREPARE FOR 1 - ARS**2
146E CO 87 0751 6672 B | $FSUB SUBTRACT (ARG'ARG) - 1
1472 BA FO 07 6673 SBN | @SE1+l @l GN(, @R), B@POS 1 - (ARG ARG
1475 CO 87 12B1 6674 B | $CALL TAKE THE SQUARE ROOT
1479 0900 147A 6675 DC  AL( @/ADDR) ( V$FSQR) * OF (1 - ARG'*2)
6676 *
6677 * |F THE SWTCH IS ZERO, WE ARE LOOKI NG FOR THE ARCCOSI NE, AND FOR A
6678 * POSI TI VE ARGUVENT VE DI VI DE ( SQR(1- ARG**2))/ ARG FOR NEGATI VE VALUES
6679 * WE USE THE | DENTI TY: ACS(ARG = PI/2 - ASN(ARG).
6680 * |F THE SWTCH IS NOT ZERO, VE DI VI DE ARG ( SQR(1- ARG *2)).
6681 *
147B 7D 00 E6 6682 CLI  FCSSWH(, @R) , @ERO | S SWTCH ZERO ?
147E DO 01 95 6683 BNE  FCS300(, @R) | F NOT, BRANCH
1481 78 FO E5 6684 TBN FCSARE , @R) , B@PCS | S THE ARG PCSI Tl VE ?
1484 DO 90 95 6685 BF  FCS300(, @R) | F NOT, BRANCH
6686 *
6687 * WE ARE LOOKI NG FOR THE ARCCOSI NE OF A POSI TI VE ARGUVENT
6688 *
1487 7C 01 E6 6689 M/ FCSSWH(, @R) , @l SET SW TCH TO DENOTE ARG
148A 9C 07 OF E5 6690 MWC | @RSE2(| @QUFV, @R), FCSARG(, @R) GET THE ARG
148E CO 87 0919 6691 B | $FDVD DI VI DE (SQR(1- ARG'*2))/ ARG
1492 DO 87 Bl 6692 B FCS400(, @R) BRANCH TO CONTI NUE
6693 *
6694 * |F THE SQR(1 - ARG'*2) |S ZERO, THEN WE ARE LOOKI NG FOR THE
6695 * ARCCOSINE OF -1. THIS IS EQUAL TO PI, SO WE SET THE STACK TO
6696 * ARRI VE AT TH S ANSVER
6697 *
1495 BD FO 01 6698 FCS300 CLI | @SE1+l @MANL(, @R), @ZERO |S SQR() ZERO ?
1498 DO 01 A5 6699 BNE  FCS350(, @R) | F NOT CONTI NUE
149B 9C 07 07 D4 6700 M/C | @RSEL(l @QUFV, @R), FCSPI 2(, @R) GET Pl /2
149F BB 20 07 6701 SBF | @RSEL(, @R), X' 20' MAKE Pl/2 M NUS
14A2 DO 87 BD 6702 B FCS500( , @R) BRANCH TO GET P
6703 *
6704 * COVPUTE THE ARCSI NE
6705 *
14A5 AC 07 OF 07 6706 FCS350 WC | @RSE2(| @QUFV, @R), | GRSEL(, @R) MAKE SQR() THE DENOM NATR
14A9 9C 07 07 E5 6707 M/C | @RSEL(l @QUFV, @R), FCSARG(, @R) GET ARS AS NUVERATCR
14AD CO 87 0919 6708 B | $FDVD DI VI DE ARG/ (SQR(1 - ARS**2))
6709 *
6710 * TAKE THE ARCTANGENT OF THI S NEW ARGUVENT
6711 *
14B1 CO 87 12B1 6712 FCS400 B | $CALL
14B5 1100 14B6 6713 DC  AL( @/ADDR) ( V$FATN)
6714 *
6715 * |F THE SWTCH IS ZERO WE HAVE THE ARCCOSI NE OF A NEGATI VE VALUE
6716 * WHI CH | S COVPUTED BY THE I DENTITY: ACS(X) = PlI/2 - ASN(X)
6717 *



ERR

FCSASN -

LCC

14B7
14BA

OBJECT CODE

7D 00 E6
DO 01 C9

14BD AC 07 OF 07

14C1
14C5

14C9

14CD
14CE
1405
1406
14DD
14DE
14E6

9C 07 07 D4
CO 87 0751

CO0 87 1203

81
F1F5F7FOF7FOF6
81
F1FOFOFOFOFOFO

ADDR STMI' SOURCE STATEMENT

14CD
14D4
1405
14DC
14DD
14E5
14E6

6718
6719
6720
6721
6722
6723
6724
6725
6726
6727
6728
6729
6730
6731
6732
6733
6734
6735
6736
6737
6738
6739

ARCSI NE/ ARCCOSI NE FUNCTI ONS - STD PREC

CLI  FCSSWH(, @R), @ERO
BNE  FCS900(, @R)

VER 15, MOD 00 31/05/21 PACE 74

S SWTCH ZERO
| T NOT WE ARE DONE, RETURN

FCS500 WC | @RSE2(1 @QUFV, @R) , | GRSEL(, @R) PREDARE TO SUBTRACT
M/C | @RSEL(| @QUFV, @R) . FCSPI 2(, @®R) GET Pl /2

B | $FSUB

*

* RETURN TO CALLI NG ROUTI NE

*

FCS900 B | $RTRN
*
* CONSTANTS AND WORK AREAS

*
DC  AL1(B@XZR+1)
FCSPI2 DC  DL(| @REC)' 1570796'
DC  AL1(B@XZR+1)
FCSONE DC DL(| @REC)' 1000000'
FCSSGN DS XL1
FCSARG DS XL(I @UFV)
FCSSWH DS XL1
*

* END OF CODI NG

*

ARCCOS = PI/2 - ASN ARG

EXPONENT

PI/2

EXPONENT

+1

SI GN OF ARGUNENT SAVE AREA
AREA TO SAVE ARGUMENT

SW TCH



FCSASN - ARCSI NE/ ARCCOSI NE FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE

ADDR STMT

6741
6742
6743
6744
6745
6746
6747
6748
6749
6750
6751
6752
6753
6754
6755
6756
6757
6758
6759
6760
6761
6762
6763
6764
6765
6766
6767
6768
6769
6770
6771
6772
6773
6774
6775
6776
6777
6778
6779
6780
6781
6782
6783
6784
6785
6786
6787
6788
6789
6790
6791
6792
6793
6794
6795
6796

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 75

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  5703- XML COPYRI GHT | BM CORP. 1970

*
*
*

*

* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083
*

E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS -

* VERSION 1 MODI Fl CATI ON 0

*

* FUNCTI ON -

* % FIND THE HYPERBOLI C SINE OF THE | NPUT ARGUNENT

* FIND THE HYPERBOLI C COSI NE OF THE | NPUT ARGUMENT
* FIND THE HYPERBOLI C TANGENT OF THE | NPUT ARGUMENT

ENTRY -
* FHSHFN HAS THREE ENTRY PO NTS
* CALLI NG SEQUENCES ARE

*  FHSHSN

B | $CALL

DC  AL2(VSFHSN)
* FHSHCS

B | $CALL

DC  AL2(VSFHCS)
* FHSHTN

B | $CALL

DC  AL2(VSFHTN)

| NPUT -
* | $STAK - STACK PO NTER
* REG STER @R PO NTS TO THE FI RST BYTE I N THE PAGE
* STACK VALUE - FIRST VALUE I N THE STACK

QUTPUT -
* THE RESULT | S PLACE I N THE FI RST STACK ELEMENT

EXTERNAL REFERENCES -
| $STAK - STACK PO NTER
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN
| $CALL - PAG NG ROUTI NE ENTRY TO PASS EXECUTI ON CONTROL
| $ERRC - | NTERPRETER ERROR CCDE PARAMETER
FGSEXP - ENTRY TO EXPONENTI ATE
| $FSUB - ENTRY TO SUBTRACT
| $FADD - ENTRY TO ADD
| $FMPY - ENTRY TO MULTI PLY
| $FDVD - ENTRY TO DI VI DE

EXITS, NORMAL -
FHSHFN HAS 1 NORVAL EXI'T
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN TO CALLI NG ROUTI NE

EXITS, ERROR -
| $RTRN - W TH ERROR CODES
@789 - HSN FUNCTI ON- - ARGUMENT > 225
@786 - HCS FUNCTI ON- - ARGUMENT > 225

TABLES/ WORK AREAS -
THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF EACH PAGE

E R R R R S T R S R T S T R R T R B N T N A T . R

E R R R R T R S R R R R S T I R R T R T R T R N . R R



FCSASN - ARCSI NE/ ARCCOSI NE FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE

ADDR STMT

6797
6798
6799
6800
6801
6802
6803
6804
6805
6806
6807
6808
6809
6810
6811
6812
6813
6814
6815
6816
6817
6818
6819
6820
6821
6822
6823
6824
6825
6826
6827
6828
6829

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE
* OF EXECUTABLE CODE AND ARE REFERENCED BY POR

*

*ATTRI BUTES -

* * REUSABLE

* * NATURALLY RELOCATEABLE

*

* CHARACTER CODE DEPENDENCY -

* N A

*

*NOTES -

* ERROR PROCEDURES

* ERROR CODE | S PLACED I N | SERRC (I F REQUI RED)
* | MVEDI ATE RETURN IS MADE

REG STER USAGE

* REG STER @BR | S USED AS THE BASE REG STER

* RESI STER @XR | S USED AS THE STACK PO NTER
* AT EXIT @R PO NTS TO THE VALUE AT THE FI RST
STACK PGsSI TI ON

*

*

*

*

*

*

*

*

*

*  SAVED/ RESTORED AREAS

* N/ A

*

*  REQUI RED NODULES

* @YSEQ - COVMON SYSTEM EQUATES
* $VSEQU - VI RTUAL ADDRESSES EQUATES
* $B@EQU - COMPI LER SYSTEM EQUATES
*
*
*
*
*
*

$I $EQU - | NTERPRETER FI XED EQUATES
$I @EQ - PRECI SI ON EXECUTI ON EQUATES

OTHER
NONE

khkhkhkhkhkdhhhhdhhddhhhhddhdhddddddhhdrdrdhdddddddhhddrddddddddhhdrdrddddddddddxxddddx*

76

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



FHSHFN -
ERR LOC OBJECT CODE

1500

1401
1500

1500

1500
1504
1507

150A
150E
1510
1514
1517
151B

151E
1522
1526
152A
152E
1532
1535
1539
153C

35 02
7C EB
7C 87

HYPERBOLI C FUNCTI ONS - STD PREC

ODE
3A

12B1
0CBC

0CBC
33

ADDR STMT

1500

1500

1500

150F

6831
6832
6833
6834
6835
6836
6837
6838
6839
6840
6841
6842
6843
6844
6845
6846
6847
6848
6849
6850
6851
6852
6853
6854
6855
6856
6857
6858
6859
6860
6861
6862
6863
6864
6865
6866
6867
6868
6869
6870
6871
6872
6873
6874
6875
6876
6877
6878
6879
6880
6881
6882
6883
6884
6885
6886

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 77

*

R b b Sk R R R R R b b b kR R R R b b bk kR R R R b b b Sk Sk S R SRR b b bk kR R R S IRk kS S
* *
khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
* *
* HYPERBOLI C FUNCTI ONS, SI NE, COSI NE AND TANGENT ( STANDARD PREC) *
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* *
IR b Sk Sk Sk R R Rk kR R R R Rk Sk kb S R Rk S b b R Rk Sk b b ik ik Sk R
*

* ESTABLI SH ADDRESSABI LI TY FOR VI RTUAL MEMCORY PAGE

*

*FHSHFN VPAGE 0O
ORG *,256,0
FHSHFN EQU  *

SET PAGE ADDRESSABI LI TY
SET STARTI NG ADDRESS
START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG  FHSHFN RESET STARTI NG ADDRESS
*x* END OF EXPANS| ON ***
*
ER R I S S S S S S S S I S S S S S S S S I S S S S b S S S S I S b S I S S S b S I b S S b S O
* *
* HYPERBOLI C COSI NE ROUTI NE ( STANDARD PRECI SI ON) *
* *
E R S Sk S S S S S S b S S S R S b S S S R S S S A b b S S S b kS S O
*
* ENTER ROUTI NE
*
FHSHCS EQU  * ENTER HYPERBOLI C COSI NE
L | $STAK, @R CADDR STACK
M/ FHSO17+@Y , @BR), @G&786  SET ERROR CODE TO USE
M/ FHS030+@) , @R) , @ICB SET BRANCH SW TCH
*
* FIND THE EXPONTI AL OF STACK VALUE (X)
*
FHS010 B | SCALL OBTAI N E( X)
DC AL @/ADDR) ( V$FEXP) VADDR PARAM
FHSO015 CLI | $ERRC, | @\ERR DI D AN ERROR OCCUR
JE  FHS020 NO, CONTI NUE PROC
FHS017 MVI | $ERRC, *-* SET ERROR CCDE
J FHS050 TOFIT
*
* FIND TI E RECI PROCAL OF E(X)

FHS020 MWVC  FHSWKI(| @QUFV, @R), | GRSEL(, @R) SAVE 1ST STACK ELENENT

M/C | @RSEL(l @QUFV, @R), FHSONE(, @R) PLACE +1 | N STACK

M/C | @SE2(1 @QUFV, @R), FHSWK1(, @R) PLACE E(X) | N STACK
FHS025 B | $FDVD FIND RECI PROCAL OF E(V)

CLI | $ERRC, | @ERR DI D AN ERROR OCCUR ?

BNE  FHS017(, @R) YES, SET ERROR CODE

MC | @SE2(I @QUFV, @R), FHSWK1(, @R) PLACE E(X) | N STACK
FHS030 JC  FHS035, *- * BRIF IN SINE RTN

SBF | @SEl+l @l G\(, @R), X 20' SET SI GN NEG



FHSHFN - HYPERBOLI C FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 78

6887 * ADD E(X) AND STACK VALUE
6888 *

153F G0 87 075D 6889 FHSO035 B | $FADD ADD E(X) TO STACK VALUE
6890 *
6891 * MULTI PLY STACK VALUE BY FI VE TENTHS
6892 *

1543 96 50 OF E7Y 6893 FHS040 AZ | @RSE2( | @G\PRC, @XR) , FHSDOO( 1, @R) SET THE 2ND STACK VALUE

1547 BC 80 08 6894 WI | @SE2(, @XR) , BANXZR * TO A PLUS FI VE

154A BC F5 09 6895 Wi | @SE2+1(, @XR) , B@XEC5 * TENTHS

154D G0 87 082A 6896 FHS045 B | $FMPY MULTI PLY STACK VALLES
6897 *
6898 * RETURN
6899 *

1551 G0 87 1203 6900 FHSO50 B | $RTRN RETURN



FHSHFN -
ERR LOC OBJECT CODE

1557

1557
155B
155E

1561
1564
1567
156A

156D
1571

1573

1593

1593

1597
159A
159D
15A1
15A4

15A7
15AB

35 02
7C EA
7C 80

BD 80
DO 02
BD 62
DO 04

Co 87
1600

DO 87

35 02

AC 07

HYPERBOLI C FUNCTI ONS -

1557
OD4E
18
3A

12B1
1572

43

1593
OD4E

OF 07
075D

ADDR STMT

6902
6903
6904
6905
6906
6907
6908
6909
6910
6911
6912
6913
6914
6915
6916
6917
6918
6919
6920
6921
6922
6923
6924
6925
6926
6927
6928
6929
6930
6931
6932
6933
6934
6935
6936
6937
6938
6939
6940
6941
6942
6943
6944
6945
6946
6947
6948
6949
6950
6951
6952
6953
6954
6955
6956
6957

SOURCE STATEMENT

STD PREC

VER 15, MOD 00 31/05/21 PAGE 79

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*

* HYPERBOLI C SI NE ROUTI NE ( STANDARD PRECI SI ON)

*

*
*
*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

*
*
*

ORG

FHSHFN+X' 0057

ENTER ROUTI NE

FHSHSN EQU

*

* TEST | F STACK VALUE GREATER THAN .1

*

L
\v
Wi

FHS100 CLI

*

BNL
CLI
BNH

*

| $STAK, @R
FHS017+@Y , @3R) , @GOE785
FHS030+@Y , @R) , @NOP

| QEXP(, @R) , B@IXZR
FHS010(, @R)

START OF HYPERBCLI C SI NE

ENTER HYPERBCLI C SI NE
CADDR STACK

SET ERROR CCDE TO USE
SET BRANCH S6

VALUE LT .1
NO, CONTI NUE PROC

| @.SE1+| @EXP(, @R), B@IXZR-30 |S VALUE > 1E-30 ?

FHS050(, @BR)

| F NOT, ANSWER = ARGUMENT

* BRANCH TO ALTERNATE ROUTI NE TO SAVE SI GNI FI CANT DG TS

*

FHS170 B

*
*
*

DC

| $CALL
AL ( @/ADDR) ( FHS175)

COMPLETE FUNCTI ON PROCESSI NG

FHS230 B
*

FHS040(, @R)

FUNCTI ON D( X)
VADDR PARAM

D VI DE BY 2

khkhkhkhkhkhkhhdhkhdhddhhhhdrhddddddhhdddhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%

*

* HYPERBOLI C TANGENT ROUTI NE ( STANDARD PRECI SI ON)

*

*
*
*

khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhddrdhddddddhhddrdhddddddhddrdrdddddddddxxdddddddxx%x

*

*
*
*

ORG

FHSHFN+X' 0093

ENTER ROUTI NE

FHSHTN EQU

*

L

*

| $STAK, @XR

START OP HYPERBOLI C TANGENT

ENTER HYPERBCLI C TANGENT
CADDR STACK

* TEST FOR A STACK VALUE GREATER THAN 100

*

FHS300 CLI

*

JL
wWwC
SBF
B

| QEXP(, @XR) , B@GNXZR+3
FHS305

OVER 100 ?
NO, CONTI NUE

| @RSE1- 1(1 @REC, @XR) , FHSONE- 1(, @R) STACK 1 EXCEPT SI GN

| @RSE1(, @R) , FHSVBK
FHS050(, @BR)

* DOUBLE STACK VALUE (X)

*

FHS305 WC

*

B

SET NUMERI C ZONE BI TS OFF
EXIT RTN

| @GRSE2(| Q.UFV, @XR), | @RSE1(, @XR) SHI FT VALUE OVER

| $FADD

ADD STACK VALUES



FHSHFN - HYPERBOLI C FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE

15AF BD 80 00
15B2 F2 82 28

15B5 G0 87 12B1
15B9 0500

15BB 9C 07 OF EF
15BF G0 87 075D
15C3 6C 07 F7 07

15C7 9C 07 OF EF
15CB BC F2 09
15CE G0 87 0751

1502 9C 07 OF F7
15D6 G0 87 0919

15DA DO 87 E3

150D G0 87 12B1
15E1 1627

15E3 G0 87 1203

15E7 FO
15E8 81
15E9 F1FOFOFOFOFOFO

ADDR STMI' SOURCE STATEMENT

15BA

15E2

00O0F

15E7
15E8
15EF

6958
6959
6960
6961
6962
6963
6964
6965
6966
6967
6968
6969
6970
6971
6972
6973
6974
6975
6976
6977
6978
6979
6980
6981
6982
6983
6984
6985
6986
6987
6988
6989
6990
6991
6992
6993
6994
6995
6996
6997
6998
6999
7000
7001
7002
7003
7004
7005
7006
7007
7008
7009
7010
7011
7012
7013

VER 15, MOD 00 31/05/21 PACE 80
* TEST | F STACK VALUE GREATER THAN .1

*
FHS310 CLI | QEXP(, @XR) , BANXZR VALUE LT .1 ?
JL FHS370 YES, COWPUTE NEW ARG

*

* FIND THE EXPONENTI AL OF STACK VALUE ( X)

*

FHS320 B | $CALL OBTAI N E(X)
DC  AL( @/ADDR) ( V$FEXP) VADDR PARAM

*

* | NCREMENT STACK VALUE BY +1

*

FHS330 WC | @RSE2(1 @QUFV, @R), FHSONE(, @R) PLACE +1 | N STACK
B | $FADD ADD STACK VALUES
MC  FHSWKI(|1 @QUFV, @R), | GRSEL(, @R) SAVE STACK VALUE

*

* DECREMENT STACK VALUE BY +2

*

FHS340 WC | @RSE2(1 @QUFV, @R), FHSONE(, @R) MOVE A +1 TO STACK
M1 | @SE2+l @WNL(, @R), B@EC2 CHANGE VALUE TO +2
B | $FSUB SUBTRACT STACK VALUES

*

* DIVIDE THE NEW STACK VALUE BY THE SAVED VALUE

*

FHS350 WC | @RSE2(| @QUFV, @R), FHSWK1(, @R) MOVE SAVED VALUE TO STACK

. B | $FDVD DI VI DE STACK VALUES

* RETURN

FHS360 B FHS400(, @R) GO RETURN

* BRANCH TO ALTERNATE ROUTI NE TO SAVE SI GNI FI CANT DI Gl TS

FHS370 B | $CALL COVPUTE NEW ARG

. DC  AL( @/ADDR) ( FHS380) VADDR PARAM

* RETURN

FHS400 B | $RTRN RETURN
:**********************************************************************
* *
* FHSHFN EQUATES, CONSTANTS AND WORK AREAS *
:*********************************************************************:
*

* FHSHFN EQUATES

*

FHSMSK EQU X' OF TO SET NUMERI C ZONE BI TS ORR
*
* FHSHFN CONSTANTS

*
FHSDOO DC DL1' O DECI MAL 0 TO PROPAGATE
DC AL1( BONXZR+@31) CONSTANT OF PLUS ONE FOR USE
FHSONE DC DL( I @REC) ' 1000000’ * I N ARI THVETI C FUNCTI ONS
*



FHSHFN - HYPERBOLI C FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE

15F0

ADDR STMI' SOURCE STATEMENT

7014 * FHSHFN WORK AREAS
7015 *
15F7 7016 FHSWK1 DS CL(I @Q.UFV)

VER 15, MOD 00 31/05/21

WORK AREA 1

PAGE 81



FHSHFN -
ERR LOC OBJECT CODE

1600

1501
1600

1600

1600

1603
1607
160B

160F
1613
1617

161B
161F

1623

6C
9C

AC
9C

87

07
87

07
87

07
87

87

HYPERBOLI C FUNCTI ONS - STD PREC

48

D8 07
OF B8
075D

OF 07
07 D8
0919

OF D8
075D

1203

ADDR STMI' SOURCE STATEMENT

1600

1600

7018
7019
7020
7021
7022
7023
7024
7025
7026
7027
7028
7029
7030
7031
7032
7033
7034
7035
7036
7037
7038
7039
7040
7041
7042
7043
7044
7045
7046
7047
7048
7049
7050
7051
7052
7053
7054
7055
7056
7057
7058
7059
7060
7061
7062
7063
7064
7065

VER 15, MOD 00 31/05/21 PAGE 82

*

R b b Sk R R R R R b b b kR R R R b b bk kR R R R b b b Sk Sk S R SRR b b bk kR R R S IRk kS S
* *
khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
* *
* SECOND VM | NTERFACE HYPERBOLI C FUNCTI ON PAGE *
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* *
IR b Sk Sk Sk R R Rk kR R R R Rk Sk kb S R Rk S b b R Rk Sk b b ik ik Sk R
*

* SET ADDRESSABI LI TY OF PAGE

*

*FHSP&2 VPFGE 0O SET PAGE ADDRESSABI LI TY
ORG *,256,0 SET STARTI NG ADDRESS

FHSP&Z EQU  * START OF PROGRAM CODI NG
ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG  FHSP& RESET STARTI NG ADDRESS
*xx END OF EXPANSI ON ***
*
ER R I S S S S S S S S I S S S S S S S S I S S S S b S S S S I S b S I S S S b S I b S S b S O
* *
* HYPERBOLI C SI NE ALTERNATE FUNCTI ON ROUTI NE *
* *
E R S Sk S S S S S S b S S S R S b S S S R S S S A b b S S S b kS S O
*
* FI ND ALTERNATE ARGUNVENT

*

FHS175 B FHS800( , @R) TO FUNCTI ON RTN
*

* | NCREMENT STACK VALUE BY +1

*

FHS180 MWC FHSWK2(| @QUFV, @R), | @GRSE1(, @R) SAVE STACK VALUE
M/C | @SE2(1 @QUFV, @R), FHSI 01(, @R) PLACE +1 I N STACK

FHS190 B | $FADD ADD STACK VALUES

*

* DI VI DE SAVED VALUE BY STACK VALUE

*

FHS200 WC | @RSE2(| @ UFV, @R), | @GRSE1(, @R) SHI FT VALUE | N STACK

M/C | @RSEL(l @QUFV, @R), FHSWK2(, @R) RESTORE SAVED VALUE
FHS210 B | $FDVD Dl VI DE STACK VALUES
*
* ADD SAVED VALUE TO STACK VALUE

*

FHS220 WC | @RSE2(1 @ UFV, @R) , FHSWK2(, @R) SAVED VALUE TO STACK
B | $FADD ADD STACK VALUES

7066 *

7067

* RETURN  FHS960(, @R)

7068 *

7069

B | $RTRN RETURN



FHSHFN - HYPERBOLI C FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 83
7071 *
7072 R S S S kS I b S S S S S S R I S b S S R kS S S S I S S I S
7073 * *
7074 * HYPERBOLI C TANGENT ALTERNATE FUNCTI ON ROUTI NE *
* *

;8;2 E R R S S S S S S S S I S S S S S S b S S S b S S S S I S b S I S S S S I b S S b S
7077 *
7078 * FI ND ALTERNATE ARGUMENT
7079 *

1627 DO 87 48 7080 FHS380 B FHS800( , @R) TO FUNCTI ON RTN
7081 *
7082 * ADD +2 TO STACK VALUE
7083 *

162A 6C 07 D8 07 7084 FHS385 MWC  FHSWK2( 1 @Q.UFV, @R), | @RSE1(, @XR) SAVE STACK VALUE

162E 9C 07 OF B8 7085 MWC | @RSE2(1 Q.UFV, @R), FHSI 01(, @R) MOVE +1 TO STACK

1632 BC F2 09 7086 Wi | @SE2+] @QWN1(, @XR), B@EC2 CHANGE TO +2

1635 G0 87 075D 7087 B | $FADD ADD STACK VALUES
7088 *
7089 * DI VI DE SAVED VALUE BY STACK VALUE
7090 *

1639 AC 07 OF 07 7091 FHS390 WC | @RSE2(| @Q.UFV, @R), | @RSE1(, @R) SHI FT VALUE OVER

163D 9C 07 07 D8 7092 MWC | @RSE1(I @QUFV, @R), FHSWK2(, @R) RESTORE SAVED VALUE

1641 G0 87 0919 7093 B | $FDVD Dl VI DE STACK VALUES
7094 *
7095 * RETURN
7096 *

1645 DO 87 AD 7097 B FHS960(, @R) RETURN



FHSHFN - HYPERBOLI C FUNCTI ONS - STD PREC

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 84
7099 *
7100 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
7101 * *
7102 R R R b b b S P S S S S b S I S S I i S I S b b S b b S S S S b b I S S b S S S S S b b b S b S b b S b b b S S b b S b b b b b b b b
7103 * *
7104 * FHSHFN AUXI LI ARY FUNCTI ON *
7105 * *
7106 R IR b b b b S S S R S S R S S S I S S b S S R R S b b S b b R S S S b
7107 * *
7108 R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
7109 *
7110 * ENTER ROUTI NE AND SAVE STACK VALUE
7111 *
1648 74 08 AC 7112 FHS800 ST  FHS890+@P1(, @R), G\RR  SAVE RETURN ADDR
7113 *
7114 * TEST (X) FOR A VALUE < 1E- 30
7115 *
164B BD 62 00 7116 FHS805 CLI | @QEXP(, @R), BGXZR- 30 |'S VALUE < 1E-30 ?
164E F2 04 58 7117 JNH  FHS890 RETURN, ANSVER | S ARGUVENT
1651 6C 07 D8 07 7118 M/C  FHSWK2(| @QUFV, @R), | GRSEL(, @R) SAVE STACK VALUE (X)
7119 *
7120 * MULTI PLY STACK VALUE BY | TS SELF
7121 *
1655 AC 07 OF 07 7122 FHS810 WC | @RSE2(| @QUFV, @R), | @GRSEL(, @R) SHI FT VALUE OVER
1659 CO 87 082A 7123 B | SEMPY MULTI PLY STACK VALUES
165D 6C 07 EO 07 7124 M/C  FHSWK3(| @QUFV, @R), | GRSEL(, @R) SAVE STACK VALUE (U)
7125 *
7126 * MULTI PLY STACK VALUE BY CONSTANT B
7127 *
1661 9C 07 OF C8 7128 FHS820 MWC | @RSE2(| @QUFV, @XR), FHSKNB(, @R) STACK B I N 2ND POS
1665 CO 87 082A 7129 B | SEMPY MULTI PLY STACK VALUES
7130 *
7131 * ADD CONSTANT A TO STACK VALUE
7132 *
1669 9C 07 OF CO 7133 FHS830 MVC | @RSE2(| @ UFV, @XR), FHSKNA(, @R) STACK A I N 2ND PCS
166D CO 87 075D 7134 B | $EADD ADD VALUES
7135 *
7136 * MULTI PLY STACK VALUE BY SAVED VALUE (X)
7137 *
1671 9C 07 OF D8 7138 FHS840 WC | @RSE2(| @ UFV, @R), FHSWK2(, @R) STACK SAVED VALUE (X)
1675 CO 87 082A 7139 B | SEMPY MULTI PLY VALUES
1679 6C 07 D8 07 7140 M/C  FHSWK2(| @QUFV, @R), | GRSEL(, @R) SAVE STACK VALUE (P)
7141 *
7142 * ADD SAVED VALUE (U) AND CONSTANT C
7143 *
167D 9C 07 OF EO 7144 FHS850 WC | @RSE2(| @QUFV, @R), FHSVWK3(, @R) STACK U
1681 9C 07 07 DO 7145 MC | @RSEL(l @QUFV, @R), FHSKNC(, @R) STACK C
1685 CO 87 075D 7146 B | $EADD ADD VALUES
7147 *
7148 * SUBTRACT SAVED VALUE P FROM STACK VALUE
7149 *
1689 9C 07 OF D8 7150 GHS860 MVC | @RSE2(| @QUFV, @R), FHSWK2(, @R) STACK P
168D CO 87 0751 7151 B | $FSUB SUBTRACT VALUES
1691 6C 07 EO 07 7152 M/C  FHSWK3(1 @QUFV, @R), | GRSEL(, @R) SAVE Q
7153 *

7154 * DOUBLE SAVED VALUE P



FHSHFN -

ERR LOC

1695
1699
169D

16A1
16A5

16A9

16AD

16B1
16B2
16B9
16BA
16C1
16C2
16C9
16CA

16D1
1609

OBJECT CODE

9C 07 07 D8
9C 07 OF D8
CO0 87 075D

9C 07 OF EO
CO0 87 0919

CO 87 0000

CO0 87 1203

E%FOFOFOFOFOFO
EéFOFOFOFOFQFO
ZEF3F3F2F5F8F6
E%FOFOFOFOF1F8

ADDR STMT

16B1
16B8
16B9
16C0
16C1
16C8
16C9
16D0

1608
16EO

7155
7156
7157
7158
7159
7160
7161
7162
7163
7164
7165
7166
7167
7168
7169
7170
7171
7172
7173
7174
7175
7176
7177
7178
7179
7180
7181
7182
7183
7184
7185
7186
7187
7188
7189
7190
7191
7192
7193
7194
7195
7196
7197
7198

HYPERBOLI C FUNCTI ONS - STD PREC

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 85

*

FHS870 MVC | @RSEL(| @QUFV, @R), FHSWK2(, @R) STACK P
M/C | @GRSE2(| @QUFV, @R) . FHSWK2(, @R) STACK P
B | $EADD ADD VALUES

*

* DI VI DE STACK VALUE BY SAVED VALUE P

*

FHS880 MWWC | @RSE2( | @Q.UFV, @XR), FHSWK3(, @R) STACK Q

B | $FDVD DI VI DE VALUES
*
* RETURN
*
FHS890 B " RETURN
*
R R b S b S 6 S b S R b A S I b S S S R S S I S R b S S bk S S R b S R S S R S kI
* *
* *
R R I b b S b b b S S S R S S S b S b S S S S S S S b S S b S I R i S b E S S S S b S
*
FHS960 B | SRTRN RETURN
*
R R I b b S b S S S R S S S S S b S b S S S S I S S b S S S b S R i O b E S b S S b S
* *
* 2ND FHSHFN PAGE EQUATES, CONSTANTS, AND WORK AREAS *
* *
kkhkhkkhkkhkhkkhhkkhhhkhhkhdhhkhhhkhhkhhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhkhhkhhkhdhhkkhhkhkkhhkkikkhkkhhkkhkkhxkk*%x
*
* 2ND FHSHFN PAGE CONSTANTS

*
DC AL1( BONXZR+@31) CONSTANT OF PLUS ONE FOR USE
FHSI 01 DC DL( I @PREC) ' 1000000’ * I N ARI THVETI C FUNCTI ONS
DC AL1( BONXZR+@31) CONSTANT A EXP
FHSKNA DC DL( I @REC) ' 5000090’ CONSTANT A MANTI SSA
DC AL1( BONXZR- @31) CONSTANT B EXP
FHSKNB DC DL( | @PREC) ' 8332586’ CONSTANT B MANTI SSA
DC AL1( B@GNXZR+2) CONSTANT C EXP
FHSKNC DC DL( I @REC) ' 1000018’ CONSTANT C MANTI SSA
*

* 2ND FHSHFN PAGE WORK AREAS

*

FHSVWK2 DS CL(I @Q.UFV) WORK AREA 2

FHSVK3 DS CL(I @Q.UFV) WORK AREA 3

* END 'vu:)lJLE FHSHFN R IR b Sk Sk Sk S S R Rk Ik kS R R R I Rk
*



FTBAD1 - SECANT & COSECANT FUNCTI ONS

ERR LOC OBJECT CODE

ADDR STMT

7200
7201
7202
7203
7204
7205
7206
7207
7208
7209
7210
7211
7212
7213
7214
7215
7216
7217
7218
7219
7220
7221
1222
7223
1224
7225
71226
1227
7228
7229
7230
7231
7232
7233
7234
7235
7236
7237
7238
7239
7240
7241
7242
7243
7244
7245
7246
1247
7248
7249
7250
7251
7252
7253
7254
7255

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 86

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON -

*  * THE SECANT |'S FOUND FOR THE STACK ELEMENT

* THE COSECANT |'S FOUND FOR THE STACK ELEMENT

ENTRY PO NTS -
* FTSSEC HAS TWD ENTRY POl NTS
* CALLI NG SEQUENCE ARE
* FTSSEC
B | $CALL
DC  AL2(V$FSEC)
* FTSCSC
B | $CALL
DC  AL2(V$FCSC)

| NPUT -
* | $STAK - STACK PO NTER
* REG STER @R PO NTS TO THE FI RST BYTE I N THE PAGE
* STACK VALUE - 1ST VALUE IN THE STACK

QJTPUT -
* THE RESULT |'S PLACED IN THE 1ST STACK ELEMENT

EXTERNAL REFERENCES -
| $STAK - STACK PO NTER
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN
| $CALL - PAG NG ROUTI NE ENTRY TO PASS EXECUTI ON CONTROL

| $ERRC - | NTERPRETER ERROR CCDE PARAMETER
| $FDVD - DI VI DE ENTRY PO NT

FSSSI N - SI NE ENTRY PO NT

FSSCSN - COSI NE ENTRY PO NT

EXITS, NORMAL -
* FTSSEC HAS 1 NORVAL EM T
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN TO CALLI NG ROUTI NE

EXITS, ERROR -
| SRTRN - HUH ERRCOR CODES
@797 - SEC FACTI ON ARGUMENT > 100
@781 - SEC FUNCTI ON RESULT GOES TO I NFI NI TY
@dE798 - CSC FUNCTI ON ARGUMENT > 100
@782 - CSC FUNCTI ON RESULT GOES TO I NFI NI TY

TABLES/ WORK AREAS -
* THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE
EXECUTABLE CCDE AND ARE REFERENCED BY @BR

ATTRI BUTES -
* REUSABLE

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FTBAD1 - SECANT & COSECANT FUNCTI ONS

ERR LOC OBJECT CODE

ADDR STMT

7256
7257
7258
7259
7260
7261
7262
7263
7264
7265
7266
7267
7268
7269
7270
7271
1272
7273
7274
7275
7276
1277
7278
7279
7280
7281
7282
7283

SOURCE STATEMENT

*
*

VER 15, MOD 00 31/05/21 PAGE
* NATURALLY RELOCATABLE

* CHARACTER CODE DEPENDENCE

*
*

NONE

*NOTES -

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ERROR PROCEDURES
* ERROR CODE | S PLACED I N | $ERRC
* | MVEDI ATE RETURN IS MADE

REG STER USAGE
* REGA STER @BR | S USED AS THE BASE REG STFR
* REA STER @XR | S USED AS THE STACK PO NTER
* AT EXIT @R PO NTS TO THE VALUE AT TIE FI RST
STACK PGsSI T ON

SAVED/ RESTORED AREAS
N A

REQUI RED MODULES
@YSEQ - COMVON SYSTEM EQUATES
$VSEQU - VI RTUAL ADDRESSES EQUATES
$B@QU - COWPI LER SYSTEM EQUATES
$I $EQU - | NTERPRETER FI XED EQUATES

OTHER
NONE

R b b Sk Sk R R R R I b Sk R R R Sk R b Rk Ik Ik b b b b Sk kR R R b b b b S b bk kR

87

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



FTBAD1 -
ERR LOC OBJECT CODE

1700

1601
1700

1700

1700
1704

1706
170A
170D
1711

1714
1718
171B
171E
1722

1725
1729

172B
172F

Co 87
0A1A

3D 00
F2 81

SECANT & COSECANT FUNCTI ONS

12B1

0CBC

0CBC
48

12B1

0CBC

ADDR STMI' SOURCE STATEMENT

1700

1700

1700

1705

1725

172A

7285
7286
7287
7288
7289
7290
7291
7292
7293
7294
7295
7296
7297
7298
7299
7300
7301
7302
7303
7304
7305
7306
7307
7308
7309
7310
7311
7312
7313
7314
7315
7316
7317
7318
7319
7320
7321
71322
7323
7324
7325
7326
71327
7328
7329
7330
7331
7332
7333
7334
7335
7336
7337
7338
7339
7340

VER 15, MOD 00 31/05/21 PACE 88

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
* *
* FTBSEC - SECANT AND COSECANT FUNCTI ONS *
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
*

*FTBAD1 VPAGE 0O SET PAGE ADDRESSABI LI TY

ORG *,256,0
FTBAD1 EQU  *

SET STARTI NG ADDRESS
START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG FTBAD1 RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

*

* ENTER FTBSEC - SECANT FUNCTI ON

*

FTSSEC EQU  * SECANT FUNCTI ON ENTRY
*

* OBTAIN THE COSI NE OF THE STACKED DATA ELEMENT

*
FTB100 B | $CALL LI NK TO FI ND COSI NE OF STACKED
DC AL @ADDR) ( V$FCOS) * VALUE
*
* TEST FOR EXECUTI ON ERROR | N THE COSI NE FUNCTI ON
*
FTB125 CLI | $ERRC, | @ERR DID A ERROR OCCUR
JE  FTBI150 NO, TEST FOR ZERO
M | $ERRC, @797 SET ERROR CODE
J FTB700 TOEX T
*
* TEST THE STACKED VALUE FOR A ZERO VALUE
*
FTB150 L | $STAK, @R CADDR STACKED VALUE
FTB160 CLI | @QML(, @R), B@ECD |'S MANTI SSA ZERO ?
JNE  FTB500 NO, FI ND THE RECI PROCAL
FTB170 W/ | $ERRC, @781 SET ERROR CODE
J FTB700 TOEX T
*
* ENTER FTBSEC - COSECANT FUNCTI ON

*

FTBCSC EQU  * COSECANT ENTRY PO NT
*

* OBTAIN SINE OF THE STACKED DATA ELEMENT

*

FTB200 B | $CALL LINK TO FIND SI NE OF STACKED
DC  AL( @/ADDR) (V$FSI N) * VALUE

*

* TEST FOR EXECUTI ON ERROR | N THE SI NE ROUTI NE

*

FTB300 CLI | $ERRC, | @\ERR DID A ERROR OCCUR ?
JE  FTB400 NO, TFST FOR ZFRO



FTBAD1 -
ERR LOC OBJECT CODE

SECANT & COSECANT FUNCTI ONS

1732 3C F4 0CBC
F2 87 23

1736

1739
173D
1740
1743
1747

174A

174E
1752
1755
1758

175C

1760

AC

FO

07

87

OF 07

1203

1760

ADDR STMT

7341
7342
7343
7344
7345
7346
7347
7348
7349
7350

7352
7353
7354
7355
7356
7357
7358
7359
7360
7361
7362
7363
7364
7365
7366
7367
7368
7369
7370
7371

7373
7374
7375
7376
7377
7378
7379
7380
7381

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 89

M/ | $ERRC, @798 SET ERROR

J FTB700 TOEXT
*
* TEST THE STACKED VALUE FOR A ZERO VALUE
*
FTB400 L | $STAK, @R CADDR STACKED VALUE
FTB450 CLI | @QML(, @R), B@ECD |'S MANTI SSA ZERO ?

JNE  FTB500 NO, FIND THE RECI PROCAL
FTB475 M/ | $ERRC, @782 SET OVERFLOW ERROR CODE

J FTB700 GO EXIT RTN
E R R S S S S S S S I S S S S S I b S I S S b S S S I S b S I S S S S I b S S b S O
* *
* FIND THE RECI PROCAL OF THE STACKED VALUE *
* *
E R R S S S b S S S S I S S S S S S b S S i S S b S b S I S S S S S b S S b S O
*
* SHIFT THE PRESENT STACKED VALUE TO THE SECOND STACK PGS| TI ON

*

FTB500 WC | @RSE2(, @R), | GRSEL(1 @QUFV, @R) TO 2ND STACK PCS| TI ON
*
* PLACE THE FLOATI NG PO NT VALUE OF ONE I N THE RI RST STACK POSI TI ON

*
FTB550 ZAZ | QUWNR( | @P°REC- 1, @XR), FTBCON( 1, @R) ZERO MANTI SSA
Wi | @WNL(, @XR), B@EC1 SET 1ST MANTI SSA BYTE TO ZERO

Wi | QEXP(, @XR) , BANXZR+@81 SET ELEMENT EXP TO +1
FTB600 B | $FDVD FI ND THE RECI PROCAL
*
* RETURN TO THE CALLI NG ROUTI NE
*
FTB700 B | $RTRN RETURN
khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%
* FTBSEC WORK AREA *
khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhddrdhddddddhhddrdhddddddhddrdrdddddddddxxdddddddxx%x
*

DECI MAL 0 TO PROPAGATE

FTBCON DC DL1' O
*

khkhkhkhkhkhhhdhkhdhddhhhhdrhddddddhhdddhdddddddhhddrdhddddddhdhdrdrddddddddddrx*ddddddx%x%
*

* END C]: RCIJT' NE FTBSEC R IR b b Sk Sk Sk R R Rk Ik



FABARS - ABSCLUTE VALUE FUNCTI ON

ERR LOC OBJECT CODE

ADDR STMT

7383
7384
7385
7386
7387
7388
7389
7390
7391
7392
7393
7394
7395
7396
7397
7398
7399
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7415
7416
7417
7418
7419
7420
7421
1422
7423
71424
7425
7426
1427
7428
7429
7430
7431
7432
7433
7434
7435
7436
7437
7438

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 90

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP, 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON -

*  SETS THE SIGN OF THE | NPUT ARGUVENT TO PLUS AND RETURNS

*

*ENTRY POl NTS -
* FABABS HAS ONLY 1 ENTRY - FABABS
* CALLI NG SEQUENCE IS

B | $CALL

DC  AL2(V$FABS)

*

| NPUT -
* | $STACK - 2 BYTES, CONTAINS THE CORE ADDRESS FI RST ELEMENT OF
THE STACK
* REG STER @BR - CONTAI NS CORE ADDRESS OF FI RST BYTE OF THE PAGE
* STACK VALUE - VALUE TO FI ND THE ABSOLUTE

QJTPUT -
* STACK VALUE - ABSOLUTE VALUE

EXTERNAL REFERENCES -
| $STAK - STACK PO NTER
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN

EXITS, NORMVAL -
* FABABS RETURNS TO THE PAG NG ROUTI NE TO RETURN TO THE CALLI NG
ROUTI NE
| $RTRN - AFTER FI NDI NG ABSOLUTE VALUE

* 0% 3k % X E 3k X X X 3k X X X X F X X X X X

*EXI TS, ERRCR -
* NONE

*

* TABLES/ WORK AREAS -

* NONE

*

* ATTRI BUTES -

* % REUSABLE

*  * NATURALLY RELOCATABLE

*

* CHARACTER CODE DEPENDENCY -

E R R R R T R S R R R R S T I R R T R T R T R N . R R

* NA

*

*NOTES -

*  ERROR PROCEDURES

* NONE

*

*  REG STER

* * REG STER @R | S USED AS THE BASE REG STER

* * REG STER @R 1S USED TO | NDEX THE STACK

* * @R 1S LEFT PO NTING TO THE 1ST STACK VALUE



FABARS - ABSCLUTE VALUE FUNCTI ON

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 91

7439 * *
7440 * SAVED/ RESTORED AREAS *
7441 * NONE *
7442 * *
7443 * MCDI FI CATI ON CONSI DERATI ONS *
7444 * N A *
7445 * *
7446 * REQUI RED MODULES *
1447 * @YSEQ - COMVON SYSTEM EQUATES *
7448 * $B@QU - COWPI LER SYSTEM EQUATES *
7449 * $I $EQU - | NTERPRETER FI XED EQUATES *
7450 * $I @GBEQ $1 Q.EQ - PRECI SI ON EXECUTI ON EQUATES *
7451 * *
7452 * OTHER *
7453 * FASABS | S THE SECOND SHORTEST PROGRAM | N THE BASI C *
7454 * SYSTEM *

* *

R R R b bk Sk R R R R I b Sk kR R R R b b R Rk Sk Sk b b b S R R R R S b b b b ik S S S R Ik kI S

7455



FABARS - ABSCLUTE VALUE FUNCTI ON

ERR LOC OBJECT CODE

1761

1662
1700

1761

1761 35 02 ODAE

1765 BA FO 07

1768 QG0 87 12D3

ADDR STMT

1761

1700

1761

7457
7458
7459
7460
7461
7462
7463
7464
7465
7466
7467
7468
7469
7470
7471
71472
7473
7474
7475
7476
1477
7478
7479
7480
7481
7482
7483
7484
7485
7486
7487
7488
7489
7490
7491

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 92
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
* *
* FABABS - ABSOLUTE VALUE FUNCTI ON ROUTI NE *
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
*
*FABAD1 VPAGE 0O SET PAGE ADDRESSABI LI TY

oRrRG * SET STARTI NG ADDRESS
FABAD1 EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FABADL RESET STARTI NG ADDRESS
*** END OF EXPANSI ON ***

*

* ENTER FABABS - ACCESS THE STACKED DATA ELEMENT

\
FABABS EQU * ENTER FABARS
X L | $STAK, @XR CADDR DATA ELEMENT
: SET THE SIGN OF THE FLOATI NG PO NT | NPUT ARGUVMENT PGCSI T VE
fABlOO SBN | @l G\(, @XR) , B@PGCS SET SI GN PGS Tl VE
: RETURN CONTROL TO THE CALLI NG ROUTI NE
B | $RTRN RETURN
; Ot FUTI N FABAGS < e e sen e e s eennnsnanns



FIBI NT - | NTEGER VALUE FUNCTI ON

ERR LOC OBJECT CODE

ADDR STMT

7493
7494
7495
7496
7497
7498
7499
7500
7501
7502
7503
7504
7505
7506
7507
7508
7509
7510
7511
7512
7513
7514
7515
7516
7517
7518
7519
7520
7521
7522
7523
7524
7525
7526
7527
7528
7529
7530
7531
7532
7533
7534
7535
7536
7537
7538
7539
7540
7541
7542
7543
7544
7545
7546
7547
7548

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 93

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP, 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON -

* % QUTPUTS THE | NTEGER PORTI ON OF THE | NPUT ARGUVENT

*

*ENTRY POl NTS
* FJBINT HAS ONLY 1 ENTRY PO NT - FJBI NT
* CALLI NG SEQUENCE IS

B | $CALL

DC  AL2(VS$FI NT)

*

| NPUT -
* | $STACK - 2 BYTES, CONTAINS THE CORE ADDRESS OF THE FI RST
ELEMENT I N THE STACK
* REGQ STER @BR - CONTAI NS CORE ADDRESS OF FI RST BYTE OF THE PAGE
* STACK VALUE - VALUE TO | NTEGER PORTI ON

QJTPUT -
* STACK VALUE - | NTEGER VALUE

EXTERNAL REFERENCES -
| $STAK - STACK PO NTER
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN

EXITS, NORMAL -
* FIBI NT RETURNS TO THE PAG NG ROUTI NE TO RETURN TO THE CALLI NG
ROUTI NE
| $RTRN - AFTER FI NDI NG | NTEGER PORTI ON

EXITS, ERROR -
NONE

TABLES/ WORK AREAS
NONE

ATTRI BUTES
* REUSABLE
* NATURALLY RELOCATABLE

CHARACTER CODE DEPENDENCY -
N A

NOTES
ERROR PROCEDURES
N A

REG STER USAGE
* REGA STER @BR | S USED AS THE BASE REG STER
* REA STER @XR | S USED TO | NDEX THE STACK
* @R IS LEFT PO NTI NG TO THE 1ST STACK VALUE

E R R R R T R S R R R R S T I R R T R T R T R N . R R

b R S T R S T T R R S T . S T . N I R S R R R R R



FIBI NT - | NTEGER VALUE FUNCTI ON

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 94
7549 * *
7550 * SAVED, RESTORED AREAS *
7551 * NONE *
7552 * *
7553 * MCDI FI CATI ON CONSI DERATI ONS *
7554 * NONE *
7555 * *
7556 * REQUI RED MODULES *
7557 * @YSEQ - COMVON SYSTEM EQUATES *
7558 * $B@QU - COWPI LER SYSTEM EQUATES *
7559 * $I $EQU - | NTERPRETER FI XED EQUATES *
7560 * $I @GBEQ $1 Q.EQ - PRECI SI ON EXECUTI ON EQUATES *
7561 * *
7562 * OTHER *
7563 * NONE *
7564 E R R S S S b S S S S I S S S S S S b S S i S S b S b S I S S S S S b S S b S O



FJIBI NT -
ERR LOC OBJECT CODE

176C
1770
1773

1776
1779

177C
1780
1783
1786
178A
178D

1791
1795

1798
179B
179F

17A2

17A6

<8
F2

BD
F2

02
82

87
02

87

| NTEGER VALUE FUNCTI ON

176C

OD4E
00
22

00
26

A6 07

8E 00
06 07

07 A6

06 07

1203

17A6

ADDR STMI' SOURCE STATEMENT

7566
7567
7568
7569
7570
7571
7572
7573
7574
7575
7576
7577
7578
7579
7580
7581
7582
7583
7584
7585
7586
7587
7588
7589
7590
7591
7592
7593
7594
7595
7596
7597
7598
7599
7600
7601
7602
7603
7604
7605
7606
7607
7608
7609
7610
7611
7612
7613
7614
7615
7616
7617
7618
7619
7620
7621

VER 15, MOD 00 31/05/21 PACE 95

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
* *
* FJBINT - | NTEGER VALUE FUNCTI ON ROUTI NE *
* *
E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S
* *
E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
*

* ENTER FJBI NT

*

FIBINT EQU  * FJIBI NT ENTRY PT
*

* TEST | F THE STACKED ELEMENT HAS AN EXPONENT LESS THAN 1

*

FJB100 L | $STAK, @XR CADDR OF STACKED ELEMENT

FJB150 CLI | QEXP(, @XR) , BANXZR+@81 IS EXP LT 1 ?
JL FJB600 YES, SET VALUE TO 0O

*

* IS ANY OF THE MANTI SSA NON- | NTEGER

*

FJB200 CLI | QEXP(, @XR) , BANXZR+| @PREC | S MANTI SSA ALL | NTEGER ?
JNL FJB700 YES, EXIT RTN

*

* ZERO THE NON- | NTEGER PORTI ON OF THE MANTI SSA

*

FJB300 MZZ FJBSGN(, @R), | @l G\(, @R) SAVE SI GN
MW | @WNR(, @R), B@ECD SET SIGN BYTE TO 0
M/ FJB400+@X , @R), B@XZR+| @G°REC-2 | NIT MOVE | NST LNG
SLC FJB400+@), @R), | QEXP(1, @R) SUB EXP TO GET MOVE LNG
JL FIB500 UNDERFLOW SKI P MOVE
FJB400 WC | @WR-1(, @R), | @WR(@Q @R) SET NON-I NTEGERS TO ZERO
*

* RESTORE THE S| GN

*

FJB500 MZZ | @l G\(, @R), FIBSG\(, @R) RESTORE SI GN

J FJB700 EXIT RTN
*
* SET STACKED MANTI SSA TO ZERO AND RESET EXPONENT
*
FIB600 MW | @MW\R(, @R) , B@ECD SET THE STACKED VALUE MANTI SSA
WC | @WN\R 1(, @R), | @WNR(| @REC-1, @R) * TO ZERO
FIB650 WI | @QEXP(, @R), B@IXLO SET VALUE EXP
*
* RETURN TO THE CALLI NG ROUTI NE
*
FJB700 B | $RTRN RETURN
*
R R b b b b S P S S S R S b S R S S I S S R R S S S b S b S S S S
* FJBI NT WORK AREA *
R R R b b b S S b S S S b S S S S b i S S S b b S b S S S S S b b I S S b S S b S S S b b S b S b b S b b b S S b b S b b b b b b b b
*
ELEMENT SI GN SAVE AREA

FIBSGN DS CL1
*

khkhkkhkhkhkhkhhhkhdhddhhhhdrhddddddhhdhdrdhddddddhhdddhddddddhdhdrdrddddddddddxx**dddddx%x%x



FIBI NT - | NTEGER VALUE FUNCTI ON

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

7622 *
7623 *

VER 15, MOD 00 31/05/21 PACE 96

END C]: RCIJT' NE FJB' NT kkhkkkhkkhkhkkhhkkhkkhkhkkhhkhkkhhkkhkhkkhkkhkkhkkk*k



FUBSGN - SI GN OF VALUE FUNCTI ON

ERR LOC OBJECT CODE

ADDR STMT

7625
7626
7627
7628
7629
7630
7631
7632
7633
7634
7635
7636
7637
7638
7639
7640
7641
7642
7643
7644
7645
7646
7647
7648
7649
7650
7651
7652
7653
7654
7655
7656
7657
7658
7659
7660
7661
7662
7663
7664
7665
7666
7667
7668
7669
7670
7671
7672
7673
7674
7675
7676
7677
7678
7679
7680

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 97

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP, 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSION 1 MODI FI CATION 0

*

* FUNCTI ON -

* % FUBSGN REPLACES THE | NPUT ARGUVENT WTH A +1, 0, -1 DEPENDI NG

ON WHETHER I T IS POSI TI VE, ZERO OR NEGATI VE RESPECTI VELY.

ENTRY PO NTS -
* FUBSGN HAS 1 ENTRY PO NT - FUBSGN
* CALLI NG SEQUENCE IS
B | $CALL
DC  AL2(V$FSQN)

| NPUT -
* | $STAK - STACK PO NTER
* REG STER @R PO NTS TO THE FI RST BYTE I N THE PAGE
* STACK VALLE - FIRST VALUE I N THE STACK

QJTPUT -
THE RESULT |'S PLACED IN THE FI RST STACK ELEMENT

EXTERNAL REFERENCES -
| $STAK - STACK PO NTER
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN

EXITS, NORMAL -
* FUBSGN HAS ONLY 1 EXIT
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN TO CALLI NG ROUTI NE

EXITS, ERROR -
N A

TABLES/ WORK AREAS -
NONE

ATTRI BUTES -
* REUSABLE
* NATURALLY RELOCATEABLE

b R T I I R T B S R N R I R T R B R .

* CHARACTER CODE DEPENDENCY -

E R R R R T R S R R R R S T I R R T R T R T R N . R R

* NA

*

* NOTES -

*  ERROR PROCEDURES

* NONE

*

*  REG STER USAGE

* * REG STER @R | S USED AS THE BASE REG STER
* * REG STER @R 1S USED TO | NDEX THE STACK

* * @R 1S LEFT PO NTING TO THE 1ST STACK VALUE
*



FUBSGN - SI GN OF VALUE FUNCTI ON

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 98
7681 * SAVED/ RESTORED AREAS *
7682 * NONE *
7683 * *
7684 * REQUI RED NCDULES *
7685 * @YSEQ - COMVON SYSTEM EQUATES *
7686 * $B@QU - COWPI LER SYSTEM EQUATES *
7687 * $I $EQU - | NTERPRETER FI XED EQUATES *
7688 * $I @GBEQ $1 Q.EQ - PRECI SI ON EXECUTI ON EQUATES *
7689 * *
7690 * OTHER *
7691 * NONE *
7692 E R R S S S S S S S I S S S S S I b S I S S b S S S I S b S I S S S S I b S S b S O



FUBSGN -

SI GN OF VALUE FUNCTI ON

ERR LOC OBJECT CODE

17A7
17AB
17AE

17B1

17B5
17B8
17BC
17BF

17C2

17Co

17CA

<8
F2

68

98

02
81

00

00

87

OD4E
01
15

CA 07

07
06 07

00

07 CA

1203

ADDR STMI' SOURCE STATEMENT

17A7

17CA

7694
7695
7696
7697
7698
7699
7700
7701
7702
7703
7704
7705
7706
7707
7708
7709
7710
7711
7712
7713
7714
7715
7716
7717
7718
7719
7720
7721
1722
7723
1724
7725
7726
1727
7728
7729
7730
7731
7732
7733
7734
7735
7736
7737
7738
7739
7740
7741

VER 15, MOD 00 31/05/21 PAGE 99

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
* *
* FUBSGN - SIGN OF VALUE FUNCTI ON ROUTI NE *
* *
E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S
* *
E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
*

* ENTER FUBSGN

*

FUBSGN EQU  * FUBSGN ENTRY PT
*

* TEST THE STACKED DATA ELEMENT FOR A NULL MANTI SSA

*

FUB100 L | $STAK, @R CADDR STACKED VALUE

FUBL50 CLI | @MNL(, @R), B@ECD | S MANTI SSA ZERO ?
JE  FUB500 YES, GO EYIT STN

*

* SAVE MANTI SSA SI GN

*

FUB200 MZZ  FUBSSA(, @R), | @l G\(, @R) SAVE SI GN
*
* SET STACKED VALUE TO PLUS ONE

*
FUB300 WI | @l G\(, @XR) , B@EC SET THE STACKED ELEMENTS
MWC | @WR 1(, @&R), | @WR(| @REC-2, @R) * MANTI SSA TO ZERO
FUB350 MVI | @WNL(, @R) , B@ECL SET 1ST MANTI SSA BYTE TO 1
M1 | @QEXP(, @R) , BQIXZR+@1 SET ELEMENT EXP TO +1
*
* RESTORE THE STACKED ELEMENTS Sl GN

*

FUB400 MZZ | @l G\(, @R), FUBSSA(, @R) RESTORE SI GN
*
* RETURN TO THE CALLI NG ROUTI NE

*

FUB500 B | $RTRN RETURN
*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdrdhddddddhhddrdhddddddhhddxdhddddddhddrdrdddddddddxdxdddddddxx%x
* FUBSGN WORK AREA *
khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhdddhddddddhhddrdddddddhdhdrrdddddddddrxdxdddddddxx%x
*

FUBSSA DS CL1 ELEMENT SI GN DAVE AREA
*

IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR
*

* END C]: RCIJT' NE FUBSG\I R IR b b Sk Sk Sk R R Rk Ik



FPBRAD - RAD TO DEG CONVERSI ON ROUTI NE

ERR LOC OBJECT CODE

ADDR STMT

7743
7744
7745
7746
1747
7748
7749
7750
7751
7752
7753
71754
7755
7756
7757
7758
7759
7760
7761
7762
7763
7764
7765
7766
7767
7768
7769
7770
7771
1772
7773
1774
7775
7776
iy
7778
7779
7780
7781
7782
7783
7784
7785
7786
7787
7788
7789
7790
7791
7792
7793
7794
7795
7796
1797
7798

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 100

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS >
* VERSION 1 MODI Fl CATI ON 0

*

* FUNCTI ON -

*  * CONVERT RADI ANS TO DEGREES

*  * CONVERT DEGREES TO RADI ANS
*

*ENTRY POl NTS -

* % FPBRAD HAS TWD ENTRY POl NTS
* % CALLING SEQUENCES ARE

* * FPBRAD

* B | SCALL

> DC  AL2(V$FRAD)

* * FPBDEG

* B | SCALL

* DC  AL2(V$FDEG

*

*| NPUT -

* x| $STAK - STACK PO NTER

*  * REG STER @R PO NTS TO THE FI RST BYTE IN THE PAGE
*  * STACK VALUE - 1ST VALUE IN THE STACK

*

* * THE RESULT |'S PLACED IN THE 1ST STACK ELEMENT
*EXTERNAL REFERENCES -

* | $STAK - STACK PO NTER

* | $RTRN - PAG NG ROUTI NE ENTRY TO ROUTI NE

* | $FMPY - MULTI PLY ROUTI NE ENTRY

* | $FDVD - DI VI DE ROUTI NE ENTRY

*

*EXITS, NORVAL -

* * FPBRAD HAS 1 NORVAL EXI T

* | $RTRN - PAG NG ROUTI NE ENTRY TO RETURN TO CALLI NG ROUTI NE
*

*EXITS, ERROR -

* N A

*

*TABLES/ WORK AREAS -

* * THE CONSTANTS AND WORK AREAS RESI DE AT THE END OF THE
* EXECUTABLE CCDE AND ARE REFERENCED BY @BR

*

*ATTRI BUTES -

* * REUSABLE

* * NATURALLY RELOCATEABLE

*

* CHARACTER CODE DEPENDENCY -

E R R R R T R S R R R R S T I R R T R T R T R N . R R

* N A

*

*NOTES -

* ERROR PROCEDURES



FPBRAD - RAD TO DEG CONVERSI ON ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 101
7799 * NONE *
7800 * *
7801 * REG STER USAGE *
7802 * * REGA STER @BR | S USED AS THE BASE REG STER *
7803 * * REGA STER @XR | S USED AS THE STACK PO NTER *
7804 * * AT EXIT @R PO NTS TO THE VALUE AT THE FI RST *
7805 * STACK PGOsSI TI ON *
7806 * *
7807 * SAVED/ RESTORED AREAS *
7808 * NONE *
7809 * *
7810 * REQUI RED MODULES *
7811 * @YSEQ - COMVON SYSTEM EQUATES *
7812 * $VSEQU - VI RTUAL ADDRESSES EQUATES *
7813 * $B@QU - COWPI LER SYSTEM EQUATES *
7814 * $I $EQU - | NTERPRETER FI XED EQUATES *
7815 * $l @GBEQ $1 Q.EQ - PRECI SI ON EXECUTI ON EQUATES *
7816 * *
7817 * OTHER *
7818 * NONE *
7819 * *
7820 E R I S S S S S S S S I S S S S S S b S I S S b S S S I I b S I S S S S I b S S b S S O



FPBRAD -
ERR LOC OBJECT CODE

17CB
17CF

1703
17D7

17DA
17DE

17E2

17E6

17EA
17EB

=15
9C

35
9C

7F

02
07

87
87

02
07

87

87

RAD TO DEG CONVERSI ON ROUTI NE

OD4E
OF F1

082A
0C

OD4E
OF F1

0919

1203

ADDR

17CB

17DA

17EA
17EA

F1F7FAFS5F3F2FOF2 17F9

STMI

7822
7823
7824
7825
7826
7827
7828
7829
7830

7832
7833
7834
7835
7836
7837
7838
7839
7840
7841
7842
7843
7844
7845

7847
7848
7849
7850
7851
7852
7853
7854
7855
7856
7857
7858
7859
7860
7861
7862
7863
7864
7865
7866
7867
7868
7869
7870
7871
7872
7873
7874
7875

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 102

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
* *
* FDBRAD - RAD TO DEG DEG TO RAD CONVERSI ON ROUTI NES *
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
*

* ENTER FPBRAD - RAD TO DEG ENTRY

*

FPBRAD EQU  * RAD TO DEG ENTRY PO NT
*

* MOVE THE CONSTANT OF PI DI VI DED BY 180 TO THE 2ND STACK ELEMENT

*

FPB100 L | $STAK, @R CADDR OF STACKED ELEMENT
FPB200 MVC | @RSE2(, @R) , FPBCON+I @PREC(| @Q UFV, @R) STACK CONSTANT
*

* MJLTI PLY THE STACKED VALUES

*

FPB300 B | $FMPY MULTI PLY ELEMENTS
J FPB600 GO EXI'T ROUTI NE

*

* ENTER FPBRAD - DEG TO RAD ENTRY

*

FPBDEG EQU  * DEG TO RAD ENTRY PO NT
*

* MOVE THE CONSTANT OF PI DI VIDED BY 180 TO THE 2ND STACK ELEMENT

*

FPB400 L | $STAK, @R CADDA OF STACKED ELEMENT
FPB450 WC | @RSE2(, @R) , FPBCON+l @PREC( | @ UFV, @R) STACK CONSTANT
*

* DIVIDE THE STACKED VALUES

*

FPB500 B | $FDVD Dl VI DE ELEMENTS

*

* RETURN TO THE CALLI NG ROUTI NE

*

FPB600 B | $RTRN RETURN

*
khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhdhddhddddddhhdddhddddddhdhdrdrddddddddddxx**dddddx%x%
* FPBRAD CONSTANTS *
IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR
*

FPBCON EQU  * CADDR OF CONSTANT

DC AL1( BONXZR- 1) CONSTANT EXPONENT

DC DL(I @RCL) "' 174532925199433" PI DI VI DED BY 180 CONSTANT
*
khkhkhkhkhkdhhhdhkhdhdhdhhhdhdhdhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddxdxdddddddxx%x
*
* END C]: RajTl NE FPSRAD R IR b b Sk Sk Sk R R Rk Ik



FQSRND - RANDOM NUMBER CGENERATOR FUNCTI ON

ERR LOC OBJECT CODE

ADDR STMT

7877
7878
7879
7880
7881
7882
7883
7884
7885
7886
7887
7888
7889
7890
7891
7892
7893
7894
7895
7896
7897
7898
7899
7900
7901
7902
7903
7904
7905
7906
7907
7908
7909
7910
7911
7912
7913
7914
7915
7916
7917
7918
7919
7920
7921
7922
7923
7924
7925
7926
7927
7928
7929
7930
7931
7932

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 103

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  5703- XML COPYRI GHT | BM CORP. 1970

*
*
*

*

* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083
*

R R I b S S R S b S S R b S S S S R S b S S S S S R S S b S I R S S b S S S b S
* STATUS

*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON -

*  * FQSRND PLACES A RANDOM NUMBER FROM THE UNI FORM DI STRI BUTI ON

* OVER THE | NTERVAL (0, 1)

*

*ENTRY POl NTS -

* * FQSRND HAS 1 ENTRY PO NT - FQSRND

* % CALLI NG SEQUENCE IS
* B | $CALL
* DC AL2( V$FRND)
*| NPUT -
*  * | $STAK - STACK PO NTER
* REG STER @R PO NTS TO THE FI RST BYTE | N THE PAGE
* STACK VALUE - FIRST VALUE I N THE STACK ( OPTI ONAL)
* | $PARM - WHETHER A | NPUT ARGUMENT IS | N STACK
* |$RNSW- 1 BYTE, | N TIAL PROGRAM ENTRY SW TCH
OUTPUT -

* THE NEXT RANDOM NUMBER OF THE SEQUENCE
* | $RNSW - 1 BYTE, | N TI AL PROGRAM ENTRY SW TCH

EXTERNAL REFERENCES -
| $STAK - STACK PO NTER
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN
| SRNSW - | NI TI AL RANDOM ENTRY SW TCH
| $MDFY - PAG NG ROUTI NE ENTRY TO SET MODI FY SW TCH
| $PARM - | NTERPRETER PARAMETER AREA
| $FDVD - DI VI DE ROUTI NE DI M

EXITS, NORMAL -
* FOUND HAS 1 NORVAL EXI T
| $RTRN - PAG NG ROUTI NE ENTRY TO RETURN TO CALLI NG

EXITS, ERROR -
N A

TABLES/ WORK AREAS
*  THE CONSTANTS AND WORK AREAS RESI DE AT THE END OP THE
EXECUTABLE CCDE AND ARE REFERENCED BY @BR

ATTRI BUTES -
* REUSABLE
* NATURALLY RELOCATEABLE

b R R N T R R T T R

* CHARACTER CODE DEPENDENCY -
* N A

*

*NOTES

* ERROR PROCEDURES

E R R R R T R S R R R R S T I R R T R T R T R N . R R



FQSRND - RANDOM NUMBER CGENERATOR FUNCTI ON

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 104
7933 * NONE *
7934 * *
7935 * REG STER USAGE *
7936 * * REGA STER @BR | S USED AS THE BASE REG STER *
7937 * * REGA STER @XR | S USED AS THE STACK PO NTER *
7938 * * AT EXIT @R PO NTS TO THE VALUE AT THE *
7939 * FI RST STACK PGSI Tl ON *
7940 * *
7941 * SAVED/ RESTORED AREAS *
7942 * NONE *
7943 * *
7944 * REQUI RED MODULES *
7945 * @YSEQ - COMVON SYSTEM EQUATES *
7946 * $VSEQU - VI RTUAL ADDRESSES EQUATES *
7947 * $B@QU - COWPI LER SYSTEM EQUATES *
7948 * $I $EQU - | NTERPRETER FI XED EQUATES *
7949 * $I @EQ - PRECI SI ON EXECUTI ON EQUATES *
7950 * *
7951 * OTHER *
7952 * NONE *
7953 E R I Sk S S S S S S S S S S S I R I S S S S R S S R S S b S S S S kS S S S S



FQSRND -

RANDOM NUMBER CGENERATOR FUNCTI ON

ERR LOC OBJECT CODE

1800

1701
1800

1800

1800
1804

1808
180C

180F
1813

1817
181B

181E
1821

1825
1829

182C
1830

38
F2

5C

3D
F2

BA
64

5C

5C
56

87
02

01
10

17

00
81

FO
16

17

07
07

1349
ODE

0D5C

08

D1

AF

0D5C

0D57

OE

07
B9

D1

B9
B9

07

ADDR STMT

7955
7956
7957
7958
7959
7960
7961
7962
7963
7964
7965
7966
7967
7968
1800 7969
7970
7971
1800 7972
7973
7974
7975
7976
7977
7978
7979
7980
7981
7982
7983
7984
7985
7986
7987
7988
7989
7990
7991
7992
7993
7994
7995
7996
7997
7998
7999
8000
8001
8002
8003
8004
8005
8006
8007
8008
8009
8010

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 105

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
* *
* FQSRND - RANDOM NUMBER GENERATOR ( STANDARD PRECI SI ON) *
* *
E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S
* *
E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
*

* ENTER FQSRND

*

*FQSRND VPAGE 0 ENTER AND SET ADDRESSABI LI TY

ORG *,256,0 SET STARTI NG ADDRESS
FQSRND EQU  * START OF PROGRAM CODI NG
ORG  *-255 RESET | AR OF PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FQSRND RESET STARTI NG ADDRESS
*** END OF EXPANSI ON ***

*

* I NI TI ALl ZE RANDOM ROUTI NE

*

FQS005 B | $SVMDFY SET PAGE MODI FY | NDI CTOR
L | $STAK, @XR CADDR STACK

*

* TEST FOR | NI TI AL PROGRAM ENTRY

*

FQS010 TBN | $RNSW | $RNWK
JT FQS030

| NI TI AL ENTRY SW OFF ?
NO, TEST FOR ARG I N STACK

*

* | NI TI ALl ZE THE ALGORI THM VALUES

*

FQS020 WC  FQSWKZ(, @R), FQSSVZ(| @UFV*3, @BR) INIT X, VY, Z
SBN | SRNSW | $SRNVK

*

* TEST | F RND FUNCTI ON CALL USED AN ARGUMENT

*

FQS030 CLI | $PARM FQSNUL STACK CONTAI N AN ARG ?
JE FQS100 NO, BEG N | TERRATI ON

*

* SET INITIAL VALUE OF U TO THE ARGUMENT VALUE

*

FQS040 SBN | @l G\(, @XR) , B@PCS SET SI GN POSI TI VE
ZAZ  FQSVKU( | @REC+1, @R), | @WNR(| @REC, @R) SET U TO ARG

*

* | NI TI ALl ZE THE ALGORI THM VALUES

*

FQS050 WC  FQSVKZ(, @R), FQSSVZ(| @UFV*3, @BR) INIT X, VY, Z
J FQS110 SKI P U ASSI GNVENT

*

* U EQUALS VALUES X PLUS Y
FQS100 WC  FQSVKU(, @R) , FSVKX(1 @QUFV, @R) SET U TO Y
AZ  FQSWKU(1 @UFV, @R) , FQSWKY(1 @QUFV, @R) ADD Y

*



FQSRND - RANDOM NUMBER CGENERATOR FUNCTI ON

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 106
8011 * TEST | F GREATER THAN THE PRI ME
8012 *
1834 5D 07 B9 97 8013 FQS110 CLC  FQSVKU(, @R), FQSSVP(| @QUFV, @R) GT PRI ME ?
1838 F2 04 07 8014 JNH  FQS130 NO. PROC LOOP
8015 *
8016 * SUBTRACT PRI ME FROM U TO KEEP VALUE | N RANGE
8017 *
183B 57 16 B9 97 8018 FQS120 SZ  FQSVKU(| @QUFV, @R), FQSSVP(| @UFV- 1, @R) DEC U BY P
183F DO 87 34 8019 B FQS110(, @R) CHECK VALLE AGAI N
8020 *
8021 * SET X EQUAL TO Y
8022 *
1842 5C 07 Cl C9 8023 FQS130 WC  FQBVKX(, @R), FQBWKY(l @QUFV, @R) SHI FT Y
8024 *
8025 * SET Y EQUAL TO Z
8026 *
1846 5C 07 C9 DI 8027 FQS140 WC  FQBVKY(, @R) , FQSWKZ(| @QUFV, @R) SHIFT Z
8028 *
8029 * SET Z EQUAL TO U
8030 *
184A 5C 07 DL B9 8031 FQS150 WC  FQBWKZ(, @R), FSWKU(| @ UFV, @R) SHI FT U
8032 *
8033 * TEST FOR END OF LOOP
8034 *
184E 5E 00 BO 8F 8035 FQS160 ALC  FQSCNT(, @R), FQSI 64(1, @R) | NCR LOOP COUNT AND RECYCLE
1852 D0 20 2C 8036 BNOL FQS100(, @R) * LOOP UNTIL COUNT = 0
8037 *
8038 * MOVE SUBSEQUENCE TO STACK
8039 *
1855 9C 06 07 B9 8040 FQS170 WC | @RSEL(, @R), FQSVKU( | @PREC, @R) SHI FT SUBSEQUENCE
1859 BC 80 00 8041 M1 | QEXP(, @R), BAXZR SET NORVALI ZED EXP
8042 *
8043 * | NI TI ALl ZE NORMALI ZI NG ROUTI NE
8044 *
185C 7C 07 Bl 8045 FQS180 MVI  FQSCT2(, @R), | @REC SET LOOP COUNT
185F BC FO 08 8046 M | @RSEL+1(, @R), B@ECD I NI T NORMALI ZI NG RTN
8047 *
8048 * NORMALI ZE THE MANTI SSA
8049 *
1862 BD FO 01 8050 FQS190 CLI | @MI(, @R) , B@ED IS 1ST DIG T ZERO ?
1865 F2 01 16 8051 JNE  FQS230 NO, EXIT RTN
8052 *
8053 * SHIFT MANTI SSA DO 1 DIG T
8054 *
1868 6C 06 B9 08 8055 FQS200 MVC  FQSVKU(, @BR), | @MR+1(| @REC, @R) SHI FT THE STACK
186C 9C 06 07 B9 8056 MC | QWNR(| @PREC, @R), FQSWKU(, @R) * NANTI SSA DOWN
1870 9F 00 00 8E 8057 SLC | @QEXP(, @R), FQSI 01(1, @R) DECR EXP
8058 *
8059 * TEST | F MANTI SSA WAS ZERO
8060 *
1874 5F 00 Bl 8E 8061 FQS210 SLC  FQSCT2(, @R), FQSI 01(1, @R) TEST | F MANTI SSA
1878 DO 84 62 8062 BH  FQS190(, @R) * |'S ZERO ?
8063 *
8064 * SET EXPONENT FOR ZERO
8065 *

187B BC 1E 00 8066 FQS220 Wi | QEXP(, @XR) , B@NXLO SET STACK EXP TO MAX LOW



FQSRND -

ERR LOC

187E
1882
1885

1889

188D
188F
1890
1898
18A0
18A8

18B0
18B0
18B0
18B1
18B2
18BA
18C2
18CA

OBJECT CODE

9C 07 OF 97
BC 80 08
CO0 87 0919

CO 87 1203

0001
40

FOF6F6F8F4F6F7F3
FOF3FOF2F6F9F9F1
FOF1F4F4AF2F6F9F5
FOF8F4F1F4F7FOF9

00

ADDR STMT

0000

188E
188F
1897
189F
18A7
18AF

18B0

18B0
18B1
18B9
18C1
18C9
18D1

RANDOM NUMBER CGENERATOR FUNCTI ON

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 107
8067 *
8068 * DI VIDE U BY THE PRI ME
8069 *
8070 FQS230 WC | @RSE2(, @R), FQSSVP(| @QUFV, @R) STACK PRI ME
8071 M | @SE2+ QEXP(, @R), B@XZR SET EXP FOR PRI ME
8072 FQS240 B | $FDVD TO DI VI DE ROUTI NE
8073 *
8074 * EXI T FQSRND AND RETURN TO CALLI NG RTN
8075 *
8076 FQS250 B | $RTRN RETURN
8078 *
8079 R R b b b L S I S R S S R S I S b b S S b b S R R S b S b S S I S b
8080 * *
8081 * FQSRND EQUATES, CONSTANTS AND WORK AREAS *
* *
ggg:z), R R R b b b b S S b S S S S S S S S b i S I S S S S b b S S S S b b I S S b S S b S S S S b S S S b b S b b b S S b b S b b b b b b b b
8084 *
8085 * FQSRND - EQUATES
8086 *
8087 FQSNUL EQU O TEST FOR NULL ARG
8088 *
8089 * FQSRND - CONSTANTS
8090 *
8091 FQSI01 DC  IL2' 01’ | NTEGER OF 1
8092 FQSI 64 DC  IL1' 64 | NTEGER OF 64
8093 FQSSVP DC  CL(I1 @QUFV)' 06684673 STANDARD PREC PRI ME NO
8094 FQSSVX DC  CL(I @QUFV)' 03926991 NI TIAL VALUE X
8095 FQSSVY DC  CL(I @QUFV)' 01442695 I NI TIAL VALUE Y
8096 FQSSVZ DC  CL(I @QUFV)' 08414709 NI TIAL VALUE Z
8097 *
8098 * FQSRND - WORK AREAS
8099 *
8100 FQSCNT DS  CL1 LOOP COUNTER
8101 ORG  *- * NI TIALLY SET FOR THE
8102 DC  XL1' 00' * VALUE ZERO
8103 FQSCT2 DS  CL1 MANTI SSA LNG COUNTER
8104 FQSVWKU DS CL(I1 @QUFV) VALUE OF U WORK AREA
8105 FQSVKX DS CL(I1 @QUFV) VALUE OF X WORK AREA
8106 FQSVKY DS CL(I @QUFV) VALUE OF Y WORK AREA
8107 FQSVWKZ DS CL(I @QUFV) VALUE OF Z WORK AREA
*
g%gg * END C]: RCIJT' NE F@RND R R I I b S R S b S S b S b



| DDVST - S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

ERR LOC OBJECT CODE

ADDR STMT

8111
8112
8113
8114
8115
8116
8117
8118
8119
8120
8121
8122
8123
8124
8125
8126
8127
8128
8129
8130
8131
8132
8133
8134
8135
8136
8137
8138
8139
8140
8141
8142
8143
8144
8145
8146
8147
8148
8149
8150
8151
8152
8153
8154
8155
8156
8157
8158
8159
8160
8161
8162
8163
8164
8165
8166

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 108

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS >
* VERSION 1 MODI Fl CATI ON 0

*

* FUNCTI ON

* x| DDVST CONTAINS THE RUN-TI ME ROUTI NES VH CH | NTERPRET AND

EXECUTE THE FOLLOW NG PSEUDO MACHI NE | NSTRUCTI ONS -
* ' SDO" - STACK DOPE VECTOR, NO REDI MENSI ONI NG
* 'SD1' - STACK DOPE VECTOR, REDI MENSI ON 1
* '8SD2' - STACK DOPE VECTOR, REDI MENSI ON 2
* THE FOLLOW NG DESCRI PTI ONS G VE FUNCTI ONAL SPECI FI CATI ONS FOR
THE ROUTI NES WHI CH ARE USED TO EXECUTE THE PSEUDO | NSTRUCTI ONS
LI STED ABOVE. THESE | NSTRUCTI ONS EACH | NVOLVE ARRAY DOPE
VECTOR ( DESCRI PTOR) OPERATI ONS | N THE RUN- TI ME STACK
* *SD0" - STACK DOPE VECTOR, NO REDI MEN ( FORMAT - OP VADR)
THE ARI THMVETI C ARRAY DESCRI PTOR AT VI RTUAL ADDRESS VADR | S
PLACED AT THE TOP OF THE STACK
* *SD1l' - STACK DOPE VECTOR, REDI MEN 1 ( FORVAT - OP VADR)
THE FLOATI NG PO NT VALUE AT THE TOP OF THE STACK | S CON-
VERTED TO AN ARRAY | NDEX VHICH | S USED TO MODI FY THE
SI NGLE DI MENSI ON | N THE ARI THVETI C ARRAY DESCRI PTOR AT
VADR. THE I NDEX VALUE | S DELETED FROM THE STACK AND THE
REDI MENSI ONED ARRAY DESCRI PTOR | S PLACED AT THE TOP OF THE
STACK. THE DESCRI PTOR | S ALSO REDI MENS|I ONED | N VI RTUAL
MEMORY STORAGE
* 'SD2' - STACK DOPE VECTOR, REDI MEN 2 ( FORVAT - OP VADR)
THE FLOATI NG PO NT VALUE SECOND I N THE STACK IS CONVERTED
TO AN ARRAY I NDEX VHICH | S USED TO MODI FY THE ROW DI MEN-
SION, AND THE VALUE AT THE TOP OF THE STACK | S CONVERTED
TO AN ARRAY I NDEX VHICH | S USED TO MODI FY THE COLUWN DI MEN-
SION, IN THE ARI THVETI C ARRAY DESCRI PTOR AT VADR  BOTH
| NDEX VALUES ARE DELETED FROM THE STACK AND THE REDI MEN-
SI ONED ARRAY DESCRI PTOR |'S PLACED AT THE TOP OF THE STACK
THE DESCRI PTOR | S ALSO REDI MENSI ONED | N VI RTUAL MEMORY
STORAGE

ENTRY PO NTS
TH 'S ROUTI NE HAS A SI NGLE ENTRY PO NT - | DDVST - WHOSE FUNCTI ONS
ARE DEFI NED ABOVE. CALLI NG SEQUENCE | S

B | PGCAL

DC  AL2(V$I SDN)
WHERE THE ADDRESS CONSTANT PARAMVETER DEFI NES THE VI RTUAL ADDRESS
OF ENTRY PO NT I DDVST. EXECUTI ON |'S SUBJECT TO | NPUT CONDI TI ONS
DESCRI BED BELOW

| NPUT
* | $STAK - 2 RYTES, FOR THE RUN-TI ME STACK PONTER. THIS IS TO
CONTAI'N THE CORE ADDRESS OF THE FI RST AVAI LABLE STACK LOCATI ON
FOR I NSTRUCTI ON ' SD1' OR 'SD2', TH S WOULD BE THE STACK LOCA-
TI ON FOLLOW NG THE LAST STACKED FLOATI NG PO NT VALUE.
* 1 $XIAR - 2 BYTES, FOR THE PMC ADDRESS REA STER. THIS IS TO
CONTAI'N THE CORE ADDRESS OF THE OPCCDE FI ELD | N THE PSEUDO

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



| DDVST - S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 109
8167 | NSTRUCTI ON BEI NG EXECUTED.
8168 * RUN-TI ME STACK - THI'S CONTAI NS AN UNPACKED FLOATI NG PO NT VALUE
8169 AT THE TOP STACK POSI TION (FOR 'SD1'), OR TWO UNPACKED FLOATI NG
8170 PO NT VALUES - ONE AT THE TOP AND ONE AT THE SECOND STACK POST-
8171 TIONS (FOR ' SD2").
8172 * VIRTUAL MEMORY - THI S CONTAINS THE ARRAY DESCRI PTOR REFERENCED
8173 BY THE OPERAND I N THE CURRENT PSEUDO | NSTRUCTI ON.
8174
8175 *QUTPUT
8176 * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER. TH S CON-
8177 TAINS THE CORE ADDRESS OF THE STACK LOCATI ON | MMEDI ATELY
8178 FOLLOW NG THE STACKED ARI THVETI C ARRAY DOPE VECTOR
8179 * 1$ERRC - 1 BYTE, FOR THE ERROR CONDI TI ON CODE. THI S CONTAI NS
8180 A NULL CODE (| @NERR) WHEN NO ERROR CONDI TI ON EXI STS, OR AN
8181 ERROR CODE SPECI FYI NG THE PARTI CULAR ERROR CONDI TI ON DI SCOVERED.
8182 * RUN-TI ME STACK - ANY | NPUT REDI MENSI ONI NG VALUES ARE DELETED,
8183 AND THE STACK CONTAINS THE ORI G NAL OR MADI FI ED ARFHVETI C
8184 ARRAY DOPE VECTOR AT THE TOP STACK PGCSI Tl ON.
8185 * VIRTUAL MEMORY - THI S CONTAINS THE MODI FI ED ARRAY WE VECTOR
8186 WHEN REDI MENSI ONI NG HAS BEEN SPECI FI ED.
8187
8188 *EXTERNAL REFERENCES
8189 * | $STCK - ENTRY P OR | NTERPRETER ELEMENT STACKI NG ROUTI NE.

O NT F
O NT F

8190 * | $USTK - ENTRY P OR | NTERPRETER ELEMENT UNSTACKI NG RTN
8191 * | $CFBS - ENTRY PO NT FOR FLT. PT. TO BI NARY SUBSCRI PT CONV. RTN
8192 * | $ADST - ENTRY PO NT FOR | NTERPRETER STACK PO NTER | NCREMENTER.
8193 * 1 $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
8194 * | $BASE - CORE ADDRESS FOR | NTERP BASE ADDRESSABI LI TY.

8195 * | $STAK - 2 BYTES, FOR THE RUN- TI ME STACK PO NTER

8196 * 1 $XI AR - 2 BYTES, FOR THE PSEUDO | NSTRUCTI ON ADDRESS REG STER
8197 * 1 $STKI - 1 BYTE, FOR THE STACK | NCREMENT PARAMETER TO | NTADS.
8198 * 1 $VADR - 2 BYTES, FOR PAG NG MCDULE VI RTUAL ADDRESS PARAMETER
8199 * 1 $SLNG - 1 BYTE, FOR ELEMENT STACKI NG LENGTH PARAM TO | STACK.
8200 * 1 $ULNG - 1 BYTE, FOR ELEMENT UNSTACKI NG LENGTH ?ARP TO | USTAK.
8201 * 1$ERRC - 1 BYTE, FOR THE | NTERPRETER EXECUTI ON ERROR CODE.

8202 * 1$CLIF - 1 BYTE, FOR LENGTH OF AN UNPACKED FLOATI NG PO NT VALUE
8203

8204 *EXITS, NORVAL

8205 CONTROL | S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT
8206 | $RTRN (1 PGRTN) FOR A RETURN TO THE | NTERPRETER CALLI NG ROUTI NE.
8207

8208 *EXITS, ERROR

8209 CONTRCL | S PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT V$RTRN-
8210 (1'$SRTRN) W TH PARAMETER | $ERRC CONTAI NI NG THE APPROPRI ATE ERRCR
8211 MESSAGE CODE.

8212

8213 *TABLES/ WORK AREAS

8214 | DDVST PMC EXECUTI ON BRANCH ADDRESS TABLE - 6 BYTES, FOR DOPE
8215 VECTOR STACKI NG PMC OPCCDE TRANSLATI ON TO AN | DDVST ENTRY PO NT
8216 ADDRESS. THI S TABLE CONSI STS OF THREE 2- BYTE ENTRI ES CONTAI NI NG
8217 THE FOLLOW NG | NFORVATI ON

8218 * BYTE O - DUMWY SPACER.

8219 * BYTE 1 - PAGE DI SPLACEMENT W THI N | DDVST FOR THE | NTERNAL
8220 ENTRY PO NT ASSOCI ATED WTH AN ' SDO', 'SD1' OR 'SD2' PSEUDO
8221 | NSTRUCTI ON.

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

8222

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



| DDVST - S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

ERR LOC OBJECT CODE

ADDR STMT

8223
8224
8225
8226
8227
8228
8229
8230
8231
8232
8233
8234
8235
8236
8237
8238
8239
8240
8241
8242
8243
8244
8245
8246
8247
8248
8249
8250
8251
8252
8253
8254
8255
8256
8257
8258
8259
8260
8261
8262
8263
8264
8265
8266
8267
8268
8269
8270
8271
8272
8273
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*ATTRI BUTES

* * REUSABLE

* * NATURALLY RELOCATABLE

*

* CHARACTER CODE DEPENDENCY

* THE OPERATI ON OF TH S MODULE DOES NOT DEPEND UPON A PARTI CULAR
| NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET.

NOTES
ERROR PRCCEDURES

* ERROR 1 - AN ERROR HAS OCCURRED DURI NG CONVERSI ON OF A
FLOATI NG PO NT VALUE TO A BI NARY DI MENSI ON USI NG CAFPBS.

* ERROR 2 - A CONVERTED BI NARY DI MENSI ON ( FOR A 1- DI MENSI ONAL
ARRAY) OR THE PRODUCT COF BOTH CONVERTED BI NARY DI MENSI ONS
(FOR A 2- DI MENSI ONAL ARRAY) EXCEEDS THE MAXI MUM S| ZE ALLCCA-
TED FOR THE REFERENCED ARRAY

* I N EACH OF THESE CASES, AN ERROR CODE FOR THE MESSAGE
" DI MENSI ONED OUTSI DE MAXI MUM ARRAY SIZE LIM T | S ESTAB-

LI SHED I N | NTERPRETER PARAMETER | $ERRC AND CONTRCL | S PASSED
| MVEDI ATELY TO PAG NG MODULE ENTRY PO NT | $RTRN (| PGRTN) .

REG STER USAGE
* REG STER @R | S TO CONTAI N THE CORE PAGE BASE ADDRESS
ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WH CH
| NCLUDES | DDVST.
* REG STER @XR IS NOT SAVED. |IT IS USED I N | DDVST FOR GENERAL
PURPOSE | NDEXI NG OPERATI ONS.

NONE

MCDI FI CATI ON CONSI DERATI ONS
DOPE VECTOR STACKI NG PMC EXECUTI ON IS BASED UPQN, THE SEQUENCE
AND LENGTH OF THE ENTRI ES I N THE | DDVST EXECUTI ON BRANCH
ADDRESS TABLE. TABLE ENTRI ES ARE SELECTED USI NG THE NUMERI C
REPRESENTATI ON OR OPCCDE ' SDO' AS A BASE DI SPLACEMENT, AND AN
CHANGES TO THE RELATI ONSH P BETWEEN THE CONSTANTS FOR ALL
OPCODES EXECUTED BY THI S ROUTI NE MUST TAKE FULL CONSI DERATI ON
OF TH S TABLE USAGE AND ORGANI ZATI ON

REQUI RED MODULES
* @YSEQ - COMMON SYSTEM EQUATES.
@RVEQ - SYSTEM ERROR MESSAGE CCDE EQUATES
$B@QU - COWVPI LER PARAMETER AN CONSTANT EQUATES
$I $EQU - | NTERPRETER FI XED LOCATI ON ADDRESS EQUATES.
$I @BEQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC. ONLY)
$l QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC. ONLY)

* X k¥ X

OTHER
NONE

IR b b Sk kR R R R b b b Sk i b R R R Rk kS R R R R Rk kS S R S Rk Sk Sk S R b b b Sk S S R

E I T I R T R R N I T I G T T R R R I N R . N T . I I . T I N N . N N R
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*
*  SAVED/ RESTORED AREAS
*
*
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*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



| DDVST -

S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

ERR LOC OBJECT CODE

1900

1900

1904
1908
190B

190F
1913
1918

191C

35

6C
6C

<8
3C

02

00
00

02
07

87

om4cC

OE 00
1E 00

op4cC
144A 02
0BA2

00

ADDR STMT

1900

1900

8275
8276
8277
8278
8279
8280
8281
8282
8283
8284
8285
8286
8287
8288
8289
8290
8291
8292
8293
8294
8295
8296
8297
8298
8299
8300
8301
8302
8303
8304
8305
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ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* START OF PMC EXECUTI ON MODULE | DDVST *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
* ESTABLI SH ADDRESSABI LI TY FOR DOPE VECTOR STACKI NG ROUTI NES
*

ORG  *, B@QVPG 0 BEG N AT PAGE BOUNDARY

USI NG *, @R DEFI NE DOPE VCTR RTNS BASE ADDR

*

* ENTER I DDVST - ACCESS THE PMC | NSTRUCTI ON
*
| DDVST EQU  *

L | $XI AR, @XR

| DDVST ENTRY PO NT
LOAD | NSTRUCTI ON CORE ADDRESS

*

* ESTABLI SH BRANCH ADDRESS FROM OPCODE DI SPLACEMENT TABLE

*

| DDO10 MWC | DDO20+@D2(, @R) , | @XOPC(B@.COP, @R) MOVE OPCODE TO DI SP
LA | DDBAT- B@sho+1(, @R), @R  LOAD BRANCH TABLE BASE ADDR

| DD020 WC | DDO40+@1(, @®R), *-*(1, @R) MOE TABLE ENTRY TO BR | NST

*

* I NI TIALI ZE FOR GENERAL DOPE VECTOR STACKI NG EXECUTI ON

*

| DDO30 L | $XI AR, @R LOAD | NSTRUCTI ON CORE ADDRESS
M/C | $VADR, | @XVAD( B@Q CVA, @R) SET PAG NG PARAM FOR DY V VADDR
M/ | $SLNG B@QADV- 1 SET STACKI NG RTN FOR D/ V LENGTH

*

* BRANCH TO EXECUTI ON ROUTI NE SPECI FI ED BY THE | NSTRUCTI ON OPCODE

*

| DD040 B *-*(, @R GO EXECUTE CURRENT PSEUDO | NST

*

R R b S b S b S S R b S S b S S S R S S S S R R S S S bk S S R S b S S S b I S Sk



ERR

| DDVST - S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

LOC OBJECT CODE

191F 35 02 ODAE
1923 G0 87 0B50
1927 F2 87 4F

192A 7C 87 43
192D F2 87 03

1930 7C 80 43

191F

192A

1930

ADDR STMT

8307
8308
8309
8310
8311
8312
8313
8314
8315
8316

8318
8319
8320
8321
8322
8323
8324
8325
8326
8327
8328

8330
8331
8332
8333
8334
8335
8336
8337
8338
8339
8340
8341

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 112

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* | DDSDO - STACK ARRAY DOPE VECTOR (NO REDI MENSI ONI NG *

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

| DDSDO EQU  * BEG N | DDSDO EXECUTI ON
*
* STACK THE ARI THVETI C ARRAY DOPE VECTOR

*
| DDO50 L | $STAK, @XR LOAD THE STACK PO NTER
B | $STCK LI NK TO STACK THE DOPE VECTOR
J | DD180 BRANCH TO COWPLETE D/ V STACKI NG

IR IR b ok Sk Sk R R Rk kR R R Rk kS kR Rk S R R Rk Sk R b b ik ik S kR
* | DDSD1 - STACK ARRAY DOPE VECTOR ( REDI MENSI ON AS VECTOR ARRAY) *
khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x
*

| DDSD1 EQU  * BEG N |1 DDSD1 EXECUTI ON
*

* STACK CONTAINS A SI NGLE REDI MENSI ONI NG VALUE - SET ROUTI NE TO
* PROCESS S| NGLE DI MENSI ON ONLY
*
| DDO60 MWVI | DD100+@Y , @BR) , @QJICB SET SI NGLE DI MENSI ON SW TCH
J | DDO80 BRANCH TO CONTI NUE PROCESSI NG

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R
* | DDSD2 - STACK ARRAY DOPE VECTOR ( REDI MENSI ON AS MATRI X ARRAY) *
khkhkkhkhkhkhkhhdhkhdhddhhhhdrhddddddhhdhdrdhddddddhhdddddddddhdhdrdrddddddddddxxdddddddx%x%
*

| DDSD2 EQU  * BEG N | DDSD2 EXECUTI ON
*

* STACK CONTAI NS TWO REDI MENSI ONI NG VALUES - SET ROUTI NE TO PROCESS
* BOTH DI MENSI ONS

*

| DDO70 MVI | DD100+@Y , @BR) , @GNOP SET DOUBLE DI MENSI ON SW TCH
*

EE IR b bk Sk Sk Sk R R R Rk Sk S kR R Rk kS I S Rk kb b b Sk i R R Rk Sk



| DDVST -

ERR LOC

1933

1937

193B
193E

1942

1945
1948

194C
1950

1954

1957
195B
195E
1962

OBJECT CODE

6C

SF

6C

F2

F2
6E
SF

01
87

00

87

S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

B3 02

BS B5
89

07

89

0B50
03 B7

ADDR STMT

8343
8344
8345
8346
8347
8348
8349
8350
8351
8352
8353
8354
8355
8356
8357
8358
8359
8360
8361
8362
8363
8364
8365
8366
8367
8368
8369
8370
8371
8372
8373
8374
8375
8376
8377
8378
8379
8380
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khkhkhkhkhkhhhdhkhdhddhhhddhhddddddhhdrrdddddddhhdrdhddddddddddrddddddddddrxdddddddx%x%x
* DOPE VECTOR REDI MENSI ON PROCESSI NG ROUTI NE *
khkhkhkhkhkhhhdhkhhddhhhdhdhhddddddhhdrdrdddddddhdddrddddddddhddrddddddddddrrxdddddddx%x%x
*

* SAVE THE DOPE VECTOR VI RTUAL ADDRESS FOR LATER PROCESSI NG

*

| DD0O80 MVC | DDSAV(, @R) , | @VAD(B@Q.CVA, @R) MOVE D/ V VADDR TO SAVE
*
* ESTABLI SH BI NARY DI MENSI ONS FOR POSSI BLE VECTOR ARRAY

*

| DDO90 SLC | DDVK1(, @R), | DDVK1(B@DWN, @R) SET DI MENSI ON-1 EQUAL 0
*

B | DD200( , @BR) LI NK TO CONVERT DI MENSI ON- 2
M/C | DDWK2(, @R), | @l DX(B@DW, @R) SAVE Bl NARY DI MENSI ON- 2

*

* TEST FOR SI NGLE OR DOUBLE STACKED DI MENSI ON PROCESSI NG

*

IDD100 JC  1DD120, *-* BRANCH | F SI NGLE STACKED DI MEN

*

* ESTABLI SH BI NARY ' ROW DI MENSI ON FOR THE MATRI X ARRAY

*

| DD110 B | DD200( , @BR) LI NK TO CONVERT DI MENSI ON- 1
M/C | DDWK1(, @R), | @l DX(B@QDW, @R) SAVE BI NARY DI MENSI O\- 1

*

* STACK THE ARI THVETI C ARRAY DOPE VECTOR - REPLACE DOPE VECTOR

* DI MENSI ONS W TH NEW Bl NARY DI MENSI ONS

*

| DD120 B | $STCK LI NK TO STACK THE DOPE VECTOR
M/C  B@\CD2(, @R), | DDWK2( 2* B@DW, @R) MOVE NEW DI MENS TO D/ V

*

* COMPUTE THE NEW ARRAY Sl ZE (DI ML*DI M2) | N WORK AREA 2

*

| DD130 J | DD150 BRANCH TO | NI TI ALI ZE DECR DI ML

*

| DD140 ALC | DDWK2(, @BR) , B@\CD2( B@DMWN, @R) ADD DI M2 TO WORK AREA
JOL | DD240 | F OVERFLOW GO SET ERROR COND

| DD150 SLC | DDWK1(, @R), | DDBNL( B@DWN, @R) DECREMENT DI MENSI ON- 1
BH  1DDL40(, @R) ) REPEAT MPY LOOP UNTIL DIML = 0



| DDVST -

ERR LOC

1965
1969

196C
1971
1975

1979
197D
1981

1985

S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

OBJECT CODE

6D
F2

1C

01
84

01
87

08
87
87

B7 05
36

144A B3
0C3A
0BBO

ODAF
0C60
0CaD

1203

ADDR STMT

8382
8383
8384
8385
8386
8387
8388
8389
8390
8391
8392
8393
8394
8395
8396
8397
8398
8399
8400
8401
8402
8403

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 114

TEST OR THE NEW SI ZE EXCEEDI NG THAT ALLOVNED FOR THE ARRAY AT
COWPI LE- TI ME (AN ERROR CONDI TI ON)

E I I

| DD160 CLC | DDWK2(, @R) , BGAVAX( B@DWN, @R) | F NEWSI ZE EXCEED$ MAX
JH 1 DD240 * "GO TERM NATE ON Sl ZE ERRCR

*

* RESTORE THE MODI FI ED DOPE VECTOR TO VI RTUAL MEMORY

*

| DD170 WC | $VADR, | DDSAV( @/ADDR, @R) SET PAG NG PARAM FCOR D/ V VADDR
Wi | SULNG BQ.ADV- 1 SET UNSTACK RTN FOR D/ V LENGTH
B | $USTK LI NK TO UNSTACK THE DOPE VECTOR

*

* COVPLETE THE PSEUDO | NSTRUCTI ON EXECUTI ON

*

| DD180 MVI | $STKI , BQ.ADV SET STACK PO NTER I NCR FOR D/ V
LA | $BASE, @BR LOAD | NTERPRETER BASE ADDRESS
B | $ADST LI NK TO I NCR THE STACK PO NTER
*
B | $RTRN RETURN TO TE | NTERPRETER

*
IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



| DDVST -

S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

ERR LOC OBJECT CODE

1989

198C
1992
1996

199A
199E

19A2
19A6

74

OF

08

00
87

00

D2
87

Al

OD4E 0D44
OD4E
OAE3

0CBC
0000

0CBC
1203

ADDR STMT

1989

8405
8406
8407
8408
8409
8410
8411
8412
8413
8414
8415
8416
8417
8418
8419
8420
8421
8422
8423
8424
8425
8426
8427
8428
8429
8430
8431
8432
8433
8434
8435
8436
8437
8438
8439
8440
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khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

STACKED DI MENSI ON FLOATI NG PO NT TO BI NARY CONVERSI ON ROUTI NE

TH' S ROLTI NE OPERATES ON A FLQOATI NG PO NT DI MENSI ON LOCATED I N THE
RUN- TI ME STACK. THE EQUI VALENT BI NARY DI MENSION | S LEFT I N THE
STACK | N PLACE OF THE FLQATI NG PO NT VALUE

| $STAK - CONTAI NS THE CORE ADDRESS CF THE STACK LOCATI ON FOLLOW
| NG THE DI MENSI ON FLOATI NG PO NT VALE
QUTPUT -
| $STAK - CONTAI NS THE CORE ADDRESS OF THE LEFT BYTE OF THE
STACKED 2- BYTE BI NARY DI MENSI ON.

khkhkhkhkhkhhhhkhdhddhhhdhdrhdhdddddhhdrdrdddddddhddrdhdddddddhddrddddddddddrrxdddddddx%x%x

b I I I ST T T I

*
*
*
*
*
*
| NPUT - *
*
*
*
*
*
*

*

| DD200 EQU  * CONVERSI ON ROUTI NE ENTRY PO NT
*

ST | DD230+@P1(, @R) , @G\RR SET RETURN BRANCH ADDRESS

*

* CONVERT THE FLOATI NG PO NT DI MENSI ON TO BI NARY
*
| DD210 SLC | $STAK, | $CL1F( @CADDR- 1) DECREMENT THE STACK
L | $STAK, @XR LOAD THE STACK PO NTER
B | $CFBS LI NK TO CONVERT THE DI MENSI ON

*

* TEST FOR SUCCESSFUL CONVERSI ON - RETURN | F NO ERROR DETECTED
*

| DD220 CLI | $ERRC, | GNERR
| DD230 BE *ox

*

| F NO CONVERSI ON ERROR
* RETURN TO CALLI NG ROUTI NE

* ERROR EXIT - SET TO DI SPLAY ' | NVALI D MATRI X DECLARATI ON' ERROR MSG

*

| DD240 MWI | $ERRC, @OE761
B | $RTRN

SET THE ERROR MESSAGE CCODE
RETURN TO THE | NTERPRETER

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhddrdhddddddhhddrdhddddddhddrdrdddddddddxxdddddddxx%x



| DDVST - S/ 3 BASI C | NTERPRETER VECTOR STACKI NG ROUTI NES

ERR LOC OBJECT CODE

19AA 001F
19AC 002A
19AE 0030

19BO 0001

19B2
19B4
19B6

ADDR

19AA
19AB
19AD
19AF

19B1

19B3
19B5
19B7

STMI

8442
8443
8444
8445
8446
8447
8448
8449

8451
8452
8453
8454
8455

8457
8458
8459
8460
8461
8462
8463
8464
8465
8466
8467

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 116

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* DOPE VECTOR STACKI NG PSEUDO OPCODE EXECUTI ON BRANCH ADDRESS TABLE  *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

| DDBAT EQU  * D/ V. STACKI NG BRANCH TABLE ADDR
DC  AL( @ADDR) (| DDSDO- | DDVST) SDO (X 2E ) STACK D/'V (NO REDM)
DC  AL( @ADDR) (| DDSDL- | DDVST) SDL (X 30') STACK D/'V (REDI M 1)
DC  AL( @ADDR) (| DDSD2- | DDVST) SD2 (X 32') STACK D/'V (REDI M 2)

IR b Sk Sk Sk R R Rk kR R R R Rk Sk kb S R Rk S b b R Rk Sk b b ik ik Sk R
* DOPE VECTOR STACKI NG ROUTI NE CONSTANTS *
IR IR b ok Sk Sk R R Rk kR R R Rk kS kR Rk S R R Rk Sk R b b ik ik S kR
*

| DDBN1 DC IL2" 1' Bl NARY | NTECER +1

IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R

* DOPE VECTOR STACKI NG ROUTI NE WORK AREAS *

IR b Sk Sk Sk R R Rk kR R R Rk kR b b R Rk S R b b R Rk Sk R b b ik ik S

*

| DDSAV DS CL( @/ADDR) VI RTUAL ADDRESS SAVE AREA

| DDVK1 DS CL( B@.DWN) DI MENSI ON-1 WORK AREA

| DDVWK2 DS CL( B@.DWN) DI MENSI ON- 2 WORK AREA

*

ER R I S S S S S S S S I S S S S S S S S I S S S S b S S S S I S b S I S S S b S I b S S b S O

*

* END OF ARRAY DOPE VECTOR STACKI NG PMC ROUTI NES CODI NG ** % * % x s x o x & x



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE

ADDR STMT

8469
8470
8471
8472
8473
8474
8475
8476
8477
8478
8479
8480
8481
8482
8483
8484
8485
8486
8487
8488
8489
8490
8491
8492
8493
8494
8495
8496
8497
8498
8499
8500
8501
8502
8503
8504
8505
8506
8507
8508
8509
8510
8511
8512
8513
8514
8515
8516
8517
8518
8519
8520
8521
8522
8523
8524

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 117

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  5703- XML COPYRI GHT | BM CORP. 1970
REFER TO I NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083

*
*

*
*
*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

*STATUS

* VERSI ON 1 MODI FI CATI ON O

*

*FUNCTI ON

* * | DFI LE CONTAINS THE RUN- TI ME ROUTI NES VH CH EXECUTE OR | NTER-

* Ok kX X X 3k X

*

*

E R R R R S T R S R T S T R R T R B N T N A T . R

' SET" -
"PUT -
INET-
" ADF' -
"RSR' -
"'RST" -
' CLS' -
'PRS' -
"PRU -

"GET' -

FACE TO EXECUTE THE FOLLOW NG PSEUDO MACHI NE | NSTRUCTI ONS -

| NPUT DATA ELEMENT

QUTPUT DATA ELEMENT

| NI TI ATE KEYBOARD | NPUT

ACTI VATE EXTERNAL DATA FI LE

RESTORE | NTERNAL ' DATA' FI LE PO NTER
RESET EXTERNAL DATA FI LE PO NTER
CLOSE EXTERNAL DATA FI LE

PRI NT AND SPACE CARRI ER

PRI NT USI NG | MAGE

* THE FOLLOW NG DESCRI PTI ONS G VE FUNCTI ONAL SPECI FI CATI ONS FOR
THE ROUTI NES WHI CH ARE USED TO EXECUTE THE |/ O PSEUDO | NSTRUC-
TI ONS LI STED ABOVE.

| NPUT DATA ELEMENT ( FORVAT - OP VADDR)

THE NEXT DATA ELEMENT ENTERED FROM A FI LE, UNDER CONTROL

OF THE | NPUT ROUTI NE WHOSE EXECUTI ON ENTRY ADDRESS | S VADDR

'S STORED I N VI RTUAL MEMORY AT THE VI RTUAL ADDRESS VH CH
IS STORED AL THE TOP OF THE STACK. THE REFERENCED ADDRESS
| S DELETED FROM THE STACK. ' CET" | S USED AS THE PRI MARY
PSEUDO | NSTRUCTI ON FOR THE EXECUTI ON OF ' GET', 'READ , AND

" | NPUT'
'PUT" -

PROGRAM STATEMENTS.
OUTPUT DATA ELEMENT ( FORMAT - OP XX)

THE DATA ELEMENT AT THE TOP OF THE STACK, VWHOSE TYPE | S
DEFI NED BY PARAMETER XX, |'S STORED AT THE NEXT AVAI LABLE
LOCATI ON I N THE CURRENTLY ACTI VE EXTERNAL DATA FILE. THE
DATA ELEMENT IS DELETED FROM TNE TOP OF THE STACK

INET-

| NI TI ATE KEYBOARD | NPUT (FORVAT - OP NN)

THE EXECUTI ON CONTROL CODES CONTAI NED | N STACK POSI TI ONS
(NN) THROUGH (1) ARE SUPPLI ED AS PARAMETERS TO THE KEY-
BOARD | NPUT ROQUTI NE FOR DATA TYPE VERI FI CATI ON. EACH OF
THE REFERENCED CODES ARE DELETED FROM THE STACK

" ADF' -

ACTI VATE EXTERNAL DATA FILE (FORVAT - OP XX')

THE DI SPLACEMENT OF A FI LE SPECI FI CATI ON RECORD W THI N
EXECUTI ON FI LE DI RECTORY 2 | S DEFI NED BY PARAMETER XX
THE REFERENCED FI LE |'S TESTED FOR VALI DI TY AND PREPARED
FOR I NPUT OR QUTPUT.

"RSR' -

RESTORE | NTERNAL ' DATA' FILE PO NTER ( FORVAT - OP)

THE ' DATA' FILE PO NTER | S RESTORED TO REFERENCE THE FI RST
ELEMENT I N THE FI LE

"'RST" -

RESET EXTERNAL DATA FI LE PO NTER ( FORVAT - OP)

THE CURRENTLY ACTI VE DATA FILE PO NTER | S RESET TO REFER-
ENCE THE FI RST DATA LOCATI ON I N THAT FI LE

' CLS' -

CLOSE EXTERNAL DATA FI LE (FORVAT - OP)

THE CURRENTLY ACTI VE DATA FILE IS CLOGSED AND THE ASSQOCI -
ATED PO NTER IS RESET TO REFERENCE THE FI RST DATA LOCATI ON
I N THAT FI LE.

*

E R R R R T R S R R R R S T I R R T R T R T R N . R R



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE

ADDR STMT

8525
8526
8527
8528
8529
8530
8531
8532
8533
8534
8535
8536
8537
8538
8539
8540
8541
8542
8543
8544
8545
8546
8547
8548
8549
8550
8551
8552
8553
8554
8555
8556
8557
8558
8559
8560
8561
8562
8563
8564
8565
8566
8567
8568
8569
8570
8571
8572
8573
8574
8575
8576
8577
8578
8579
8580

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PACE 118

* "PRS" - PRINT AND SPACE CARRI ER (FORVAT - OP XX)
THE DATA ELEMENT AT THE TOP OF THE STACK IS QUTPUT ON THE
SYSTEM PRI NT DEVI CE, OR THE SYSTEM PRI NT DEVI CE CARRIER | S
PCSI TI ONED, UNDER CONTRCL OF PARAMETER XX.  WHEN XX SPEC -
FI ES DATA ELEMENT OUTPUT, THAT ELEMENT | S DELETED FROM THE
TOP OF THE STACK

* "PRU - PRINT USING | MAGE (FORVAT - OP XX)
THE DATA ELEMENT AT THE TOP OF THE STACK IS OQUTPUT ACCOR-
DI NG TO THE CURRENT | MACGE, OR THE CURRENT | MACGE | S OUTPUT,
ON THE SYSTEM PRI NT DEVI CE UNDER CONTROL OF PARAMETER XX
WHEN XX SPECI FI ES DATA ELEMENT OQUTPUT, THAT ELEMENT IS
DELETED FROM THE TOP OF THE STACK

ENTRY PO NTS
TH'S ROUTI NE HAS A SI NGLE ENTRY PO NT - | DFI LE - WHOSE FUNCTI ONS
ARE DEFI NED ABOVE. CALLI NG SEQUENCE | S

B | PGCAL
DC  AL2(V$IFl O

WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL ADDRESS
OF ENTRY PO NT | DFILE.  EXECUTION IS SUBJECT TO | NPUT CONDI TI ONS
DESCRI BED BELOW

| NPUT

*

| $XI AR - 2 BYTES, FOR THE PSEUDO | NSTRUCTI ON ADDRESS REQ STER.
THI'S IS TO CONTAIN THE CORE ADDRESS OF THE OPCODE FI ELD I N THE
PSEUDO | NSTRUCTI ON BEI NG EXECUTED

| $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PONTER. THIS IS TO
CONTAI'N THE CORE ADDRESS OF THE FI RST AVALABLE STACK LOCATI ON
VWH CH WOULD BE THE LOCATI ON | MVEDI ATELY FOLLOW NG ANY DATA | MEM
STACKED AS | NPUT TO | DFI LE

| $DMSW - 1 BYTE, FOR THE ELEMENT MATCHI NG SWTCH. THI' S SW TCH
'S REQUI RED ONLY FOR THE ' GET' | NSTRUCTI ON, AND IS SET TO CODE
@NOP TO ENABLE DATA MATCHI NG DURI NG UNSTACKI NG OPERATI ONS

| $DATA - 2 BYTES, FOR THE PROGRAM | NTERNAL ' DATA' FI LE PO NTER
TH'S IS TO CONTAIN THE VI RTUAL ADDRESS OF THE PMC RERERENCI NG
THE NEXT AVAI LABLE ' DATA' FI LE ELEMENT, AND | S REQUI RED ONLY
FOR THE ' GET" | NSTRUCTI ON USED I N CONJUNCTI ON W TH A ' READ
PROGRAM STATEMENT, AND FOR THE ' RSR | NSTRUCTI ON.

| $DAT1 - 2 BYTES, FOR THE PROGRAM | NTERNAL ' DATA' FI LE BASE

PO NTER. THI S IS TO CONTAIN THE VI RTUAL ADDRESS OR THE FI RST

' DCA" PSEUDO NSTRUCTI ON GENERATED | N VI RTLAL MEMORY, AND IS
REQUI RED ONLY FOR THE ' RSR | NSTRUCTI ON

PMC OPERAND - SEE 'FUNCTION . FOR 'ADF', THE EXECUTI ON CODE
PARAMETER CONTAINS, | N ADDI TION TO THE FI LE DI RECTORY DI SPLACE-
MENT, A BIT SETTING (BIT 7 = "1') WHEN THE ' ADF' | NSTRUCTION I S
ASSCCI ATED W TH AN QUTPUT (' PUT' OR ' MAT PUT') STATEMENT.
RUN- TI ME STACK - SEE ' FUNCTI ON

| NPUT DATA - SEE | NPUT SPECI FI CATI ONS FOR VI RTUAL MEMORY RESI
DENT ROUTI NES SFCGETR, FZREAD, AND FZXI NP

QUTPUT

*

*

| $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER. TH S CON
TAINS THE CORE ADDRESS OF THE FI RST AVAI LABLE STACK LOCATI ON
AFTER ALL STACKED | NPUT DATA | TEMS HAVE BEEN DELETED.

| $ERRC - 1 BYTE, FOR THE ERROR CONDI TI ON CODE. THI S CONTAI NS
A NULL CODE (| @NERR) WHEN NO ERROR CONDI TI ON EXI STS, OR AN

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

8616 V$XSPU - VI RTUAL ENTRY ADDRESS FOR FZLPQT, 'PRINT USING RTN.

b I T R R I R R N T N )

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 119
8581 * ERROR CODE SPECI FYI NG THE PARTI CULAR ERROR CONDI TI ON DI SCOVERED.
8582 * * REA STER @XR - THI S CONTAI NS THE CORE ADDRESS CF | NTERPRETER
8583 * ENTRY PO NT | NTAD1, | NTAD2 OR | NTAD3, DEPENDI NG ON THE LENGTH
8584 * OF THE CURRENT PSEUDO | NSTRUCTI ON.
8585 * * | $DATA - 2 BYTES, FOR THE PROGRAM | NTERNAL ' DATA' FILE PO NTER
8586 * THIS IS SET EQUAL TO THE VI RTUAL ADDRESS | N | $DAT1 VWHEN THE
8587 * "RSR | NSTRUCTI ON | S EXECUTED.
8588 * * VIRTUAL MEMORY - FOR THE ' GET' | NSTRUCTI ON ONLY, THI S IS UP-
8589 * DATED TO CONTAI N THE DATA ELEMENT | NPUT FOR A ' CGET' 'READ OR
8590 * "I NPUT" PROGRAM STATEMENT LI ST REFERENCE.
8591 * * EXTERNAL DATA FILE - FOR THE ' PUT'" | NSTRUCTI ON ONLY. REFER TO
8592 * SPECI FI CATI ONS FOR VI RTUAL MEMORY RESI DENT ROUTI NE SFPUTR
8593 * * "I NPUT" DATA BUFFER - FOR THE 'INI" I NSTRUCTI ON ONLY. REFER TO
8594 * SPECI FI CATI ONS FOR VI RTUAL MEMORY RESI DENT ROUTI NE FZXI NP.
8595 * * EXECUTI ON FI LE DI RECTORY 2 - FOR | NSTRUCTI ONS ' ADF', 'RST', AND
8596 * "CLS" ONLY. REFER TO SPECI FI CATI ONS FOR VI RTUAL MEMORY REST-
8597 * DENT ROUTI NES SFADFR AND SFRSET.
8598 * * PRI NTED QUTPUT OR | MAGE BUFFER UPDATE - FOR THE ' PRS' AND ' PRU
8599 * | NSTRUCTI ONS ONLY. REFER TO SPECI FI CATI ONS FOR VI RTUAL MEMORY
8600 * RESI DENT ROUTI NES FZSPRT AND FZUPRT.
8601 *
8602 * REFERENCES
8603 * * | $USTK - ENTRY PO NT FOR | NTERPRETER ELEMENT UNSTACKI NG ROUTI NE.
8604 * | $CUPF - ENTRY PO NT FOR FLOATI NG PO NT VALUE PACKI NG ROUTI NE.
8605 * | $CALL - ENTRY PO NT FOR PAG NG MODULE V.M PROGRAM CALL RTN.
8606 * | $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
8607 * | $XAD1 - ENTRY PO NT FOR | NTERPRETER 1- BYTE PMC | NCREMENT RTN.
8608 * | 3SXAD2 - ENTRY PO NT FOR | NTERPRETER 2- BYTE PMC | NCREMENT RTN.
8609 * | $XAD3 - ENTRY PO NT FOR | NTERPRETER 3- BYTE PMC | NCREMENT RTN.
8610 * V$XSPT - VI RTUAL ENTRY ADDRESS FOR SFPUTR, FILE OUTPUT RTN.
8611 * V$XKAF - VI RTUAL ENTRY ADDRESS FOR SFADFR, FILE ACTI VATE RTN.
8612 * V$XKRS - VI RTUAL ENTRY ADDRESS FOR SFRSET, FILE PT. RESET RTN.
8613 * V$XKCL - VI RTUAL ENTRY ADDRESS FOR SFRCLS, FILE CLOSE ROUTI NE.
8614 * V$XKI N - VI RTUAL ENTRY ADDRESS FOR FZXI NI, "I NPUT" | N TIALI ZER.
8615 * V$XSPR - VI RTUAL ENTRY ADDRESS FOR FZSPRT, 'PRINT' EXEC. RTN.

*

8617 * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER
8618 * | $XI AR - 2 BYTES, FOR THE PSEUDO | NSTRUCTI ON ADDRESS REQ STER.
8619 * | $VADR - 2 BYTES, FOR PAG NG MODULE VI RTUAL ADDRESS PARAMETER.
8620 * | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ON PARAMETER.
8621 * | $$LLC - 1 BYTE, FOR STACKI NG ROUTI NE ELEVMENT LENGTH PARAMETER
8622 * | SULNG - 1 BYTE, FOR UNSTACKI NG ROUTI NE ELEMENT LENGTH PARAM
8623 * | $DATA - 2 BYTES, FOR THE I NTERNAL ' DATA' FILE PO NTER
8624 * | $DAT1 - 2 BYTES, FOR THE | NTERNAL ' DATA' FI LE BASE MONTER
8625 * | $ERRC - 1 BYTE, FOR THE | NTERPRETER EXECUTI ON ERROR CODE.
8626 * | $CLVA - 1 BYTE, FOR THE LENGTH OF A VI RTUAL ADDRESS.
8627 * | $CL1F - 1 BYTE, FOR LENGTH OF AN UNPACKED FLQOATI NG PO NT VALUE.
8628 * | $CL1C - 1 BYTE, FOR THE LENGIH OF A CHARACTER ELEMENT.
8629 *
8630 *EXI TS, NORVAL
8631 * CONTROL | S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT
8632 * | $RTRN (1 PGRTN) FOR A RETURN TO THE | NTERPRETER CALLI NG ROUTI NE.
8633 *
8634 *EXITS, ERROR
8635 * CONTRCL | S PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT | $RTRN

*

8636 (1 PGRTN) W TH PARAMETER | $ERRC CONTAI NI NG THE APPROPRI ATE ERRCR

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 120

8637 * MESSAGE CODE.

8638 *

8639 *TABLES / WORK AREAS

8640 * | DFI LE PMC EXECUTI ON BRANCH ADDRESS TABLE - |8 BYTES, FOR

8641 * | NPUT/ OQUTPUT PMC OPCODE TRANSLATI ON TO AN | DFI LE ENTRY PO NT
8642 * ADDRESS. THI S TABLE CONSI STS OF NI NE 2- BYTE ENTRI ES CONTAI NI NG
8643 * THE FOLLOW NG | NFORVATI ON -
8644 * * BYTE O - DUMWY SPACER.
8645 * BYTE 1 - PAGE DI SPLACEMENT W THI N | DFI LE FOR THE | NTERNAL
8646 * ENTRY PO NT ASSOCI ATED WTH A "GeT', 'PUT", '"IN"', 'ADF,
8647 * "RSR', 'RST', 'CLS, "PRS, OR'PRU PSEUDO | NSTRUCTI ON.
8648 *
8649 *ATTRI BUTES
8650 * REUSABLE AND NATURALLY RELOCATABLE
8651 *
8652 * CHARACTER CODE DEPENDENCY
8653 * THE OPERATI ON OF THI S MODULE DOES NOT DEPEND UPON A PARTI CULAR
8654 * | NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET.
8655 *
8656 *NOTES
8657 * ERROR PROCEDURES
8658 * * ERROR 1 - AN ERROR HAS OCCURRED DURI NG EXECUTI ON OF ONE OF
8659 * THE | NPUT/ QUTPUT ROUTI NES (E. G SFGETR), AND AN APPROPRI ATE
8660 * ERROR CODE HAS BEEN LEFT | N PARAVETER | $ERRC.
8661 * * ERROR 2 - EXECUTI ON OF AN ' ADF' | NSTRUCTI ON | S ATTEMPTED
8662 * WHERE THE OPERAND DOES NOT DEFINE A FILE. AN ERROR CODE FOR
8663 * THE MESSACE ' REQUI RED FI LE NOT ALLOCATED | S ESTABLI SHED | N
8664 * PARAMETER | $ERRC.
8665 * * I N EACH OF THESE CASES, CONTRCL IS EVENTUALLY PASSED TO
8666 * PAG NG MODULE ENTRY PO NT | $PTRN (| PGRTN) .
8667 *
8668 * REG STER USAGE
8669 * * REG STER @R |'S TO CONTAI N THE CORE PAGE BASE ADDRESS
8670 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WH CH
8671 * | NCLUDES | DFI LE.
8672 * * REG STER @XR IS NOT SAVED. |IT IS USED I N | DFI LE FOR GENERAL
8673 * PURPOSE | NDEXI NG OPERATI ONS, AND CONTAI NS THE CORE ADDRESS
8674 * OF ONE OF THE PMC | NCREMENTI NG ROUTI NES AT | DFI LE EXIT.
8675 *
8676 * SAVED/ RESTORED AREAS
8677 * NONE
8678 *
8679 * MCDI FI CATI ON CONSI DEQUI ONS
8680 * | NPUT/ OQUTPUT PMC EXECUTI ON | S BASED UPON THE SEQUENCE AND
8681 * LENGTH OF THE ENTRIES IN THE | DFI LE EXECUTI ON BRANCH ADDRESS
8682 * TABLE. TABLE ENTRI ES ARE SELECTED USI NG THE NUMERI C REPRESEN-
8683 * TATI ON OF OPCODE ' GET' AS A BASE DI SPLACEMENT, AND ANY CHANGES
8684 * TO THE RELATI ONSHI P BETWEEN THE CONSTANTS FOR ALL OPCODES
8685 * EXECUTED BY TH S ROUTI NE MJUST TAKE FULL CONSI DERATI ON OF THI S
8686 * TABLE USAGE AND ORGANI ZATI ON.
8687 *
8688 * REQUI RED MODULES
8689 * * @YSEQ - COMMON SYSTEM EQUATES.
8690 * * @ERVEQ - SYSTEM ERROR MESSACE CODE EQUATES.
8691 * * @/NDEQ - VI RTUAL MEMORY FI XED DI RECTORY EQUATES.

*

8692 * $VSEQU - VI RTUAL MEMORY FI XED ADDRESS EQUATES.

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 121
8693 * * $B@EQU - COWPI LER PARAVETER AND CONSTANT EQUATES. *
8694 * * $I $EQU - | NTERPRETER FI XED LOCATI ON ADDRESS EQUATES. *
8695 * * $| @EQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC. ONLY). *
8696 * * $1 QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC. ONLY). *
8697 * *
8698 * OTHER *
8699 * NONE. *
8700 E R I S S S S S S S b S S S I R S S S R R S S S S S b b S S S S Sk S S S



#FMSTD -

S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE

1A00

1A00

1A04
1A08
1A0B

1A0F
1A13

1A18

35 02

6C 00
D2 02
6C 00

35 02
2C 00

DO 87

om4cC

OE 00
1A 00

op4cC
0D57 01

00

ADDR STMT

1A00

1A00

8702
8703
8704
8705
8706
8707
8708
8709
8710
8711
8712
8713
8714
8715
8716
8717
8718
8719
8720
8721
8722
8723
8724
8725
8726
8727
8728
8729
8730
8731

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 122

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* START OF PMC EXECUTI ON MODULE | DFI LE *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
* ESTABLI SH ADDRESSABI LI TY FOR FI LE I /0O ROUTI NES
*

ORG  *, B@QVPG 0 BEG N AT PAGE BOUNDARY

USI NG *, @R DEFI NE FILE I/ O RTN BASE ADOR

*

* ENTER I DFI LE - ACCESS THE PMC | NSTRUCTI ON
*
| DFI LE EQU  *

L | $XI AR, @XR

| DFI LE ENTRY PO NT
LOAD | NSTRUCTI ON CORE ADDRESS

*

* ESTABLI SH BRANCH ADDRESS FROM OPCODE DI SPLACEMENT TABLE

*

| DFO10 WC | DF020+@D2(, @R) , | @XOPC(B@.COP, @R) MOVE OPCODE TO DI SP
LA | DFBAT- B@GET+1(, @R), @R LOAD BRANCH TABLE BASE ADDR

| DFO20 WC | DFO40+@1(, @®R), *-*(1, @R) MOE TABLE ENTRY TO BR | NST

*

* I NI TIALI ZE FOR GENERAL FI LE I/ 0O PSEUDO | NSTRUCTI ON EXECUTI ON

*

| DFO30 L | $XI AR, @XR LOAD | NSTRUCTI ON CORE ADDRESS

. M/C | $PARM | @COD( 1, @R MOVE PGOSSI BLE OPERAND TO PARAM
: BRANCH TO EXECUTI ON ROUTI NE SPECI FI ED BY THE | NSTRUCTI ON CCODE

| DF0O40 B *-*(, @BR GO EXECUTE CURRENT PSEUDO | NST
:**********************************************************************



#FMSTD -

S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE

1A1B

1AlE
1A22

1A25
1A2B
1A2F
1A30
1A30
1A33

1A33

1A36

1A3C

74

3D
F2

OF

<18

80

F2

OF

08

12
81

00

02

87

00

87

3F

0BAl
11

OD4E 0D44

OD4E
0A85

06

OD4E 0D46

0000

ADDR STMI' SOURCE STATEMENT

1A30

8733
8734
8735
8736
8737
8738
8739
8740
8741
8742
8743
8744
8745
8746
8747
8748
8749
8750
8751
8752
8753
8754
8755
8756
8757
8758
8759
8760
8761
8762
8763
8764
8765
8766
8767
8768
8769
8770
8771
8772
8773
8774
8775
8776
8777
8778
8779
8780
8781
8782

VER 15, MOD 00 31/05/21 PACE 123

khkhkhkhkhkhhhdhkhdhddhhhddhhddddddhhdrrdddddddhhdrdhddddddddddrddddddddddrxdddddddx%x%x

RUN- TI ME STACK PO NTER DECREMENTI NG SUBROUTI NE -
* DECREMENTS STACK PO NTER FOR UNPACKED FLOATI NG PO NT OR
CHARACTER ELEMENT WHI CHEVER WAS LAST STACKED.
* PACKS THE UNPACKED FLOATI NG PO NT ELEMENT, WHEN REQUI RED,
WHEN THE ELEMENT IS ARI THMVETI C

| NPUT -

* | $STAK - 2 BYTES, FOR RUN-TI ME STACK PO NTER - CONTAI NS CORE
ADDRESS OF BYTE FOLLOW NG THE ELEMENT | N THE STACK

* | $SLLC - 1 BYTE, FOR LENGTH CODE (LENGTH - 1) OF LAST STACKED
ELEMENT

* | DFO65+@ - 1 BYTE, FOR PACKING SW TCH - @JCB CAUSES PACKI NG
TO OCCUR WHEN ELEMENT | S ARI THVETI C, @\NOP DI SABLES PACKI NG
OPERATI ON

QJTPUT -
* | $STAK - CONTAI NS CORE ADDRESS OF LEFTMOST BYTE OF THE STACKED
DATA ELEMENT

IR b bk Sk R R R R b bk R R R R R b b R R Ik S b b b b Sk R R SRR R S b b b Sk b b S R S Rk Ik Sk kS

b R R T R R R SR T R R

| DFO50 ST | DFO75+@P1(, @R), @\RR  STORE RETURN BRANCH ADDRES
*
* TEST FOR TYPE OF DATA ELEMENT LAST STACKED

*
| DFO55 CLI | $SLLC, | Q.CRV-1
JE | DFO70

| F CHARACTER ELEMENT STACKED
* GO DECREMENT FOR CHARACTER

*

* FLOATI NG PO NT ELEMENT - DECREMENT PO NTED AND PACK | F SPECI FI ED

*

| DFO60 SLC | $STAK, | $CL1F(1) DECK PO NTER FOR UNPACKED
*

* FLOATI NG PO NT ELEMENT

L | $STAK, @XR LOAD STACK PO NTER TO PACK

| DFO65 BC | $CUPF, * - * LI NK TC PACK FLT PO NT ELEMENT
ORG | DFO65+@ * WHEN PACK ENABLED - | NI TLZ
DC AL1( @NOP) * THE BRANCH | NSTRUCTI ON TO
ORG | DFO65+@ NST4 * DI SABLE THE PACK OPTI ON

*
J | DFO75 GO RETURN TO CALLER

*

* CHARACTER ELEMENT - DECREMENT THE STACK PO NTER

*

| DFO70 SLC | $STAK, | $CL1C(1) DECR PO NTER FOR CHAR LEMENENT
*

* RETURN CONTROL TO CALLI NG ROUTI NE

*

| DFO75 B *ox RETURN TO CALLI NG ROUTI NE
*

khkhhkhkhkhhhdhdhdhddhhhdhdhhddddddhhdrdhdddddddhddrrddddddddhddrddddddddddxdxdddddddx%x%x

*

E B I R T R T R

*



#FMSTD -

S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE

1A40

1A44
1A48

1A4A
1A50
1A54

1A59
1A5C
1ASF
1A62

1A66
1A6A

1A6E
1A72

6C

88

01
87

00
81

02

49 02
12B1

OD4E 0D49
OD4E
144A 01

0CBC
0BBO

0C/B

ADDR STMI' SOURCE STATEMENT

1A40

1A49

8784
8785
8786
8787
8788
8789
8790
8791
8792
8793
8794
8795
8796
8797
8798
8799
8800
8801
8802
8803
8804
8805
8806
8807
8808
8809
8810
8811
8812
8813
8814
8815
8816
8817
8818
8819
8820

VER 15, MOD 00 31/05/21 PACE 124

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* | DFGET - PERFORM GET FROM I NPUT FILE (GET, |NPUT, READ STMNTS) *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
| DFGET EQU  * BEG N | DFGET EXECUTI ON
*
* STACK A DATA ELEMENT FOR ' GET', 'INPUT', OR ' READ OPERATI ON
*
| DFL00 WC | DF110(, @R), | @VADX @ADDR @R) SET | NPUT ROUTI NE VADDR
* * ENTRY FROM | NST OPER
B | SCALL LI NK TO STACK ELEMENT FROM FI LE
IDF110 DS CL( @/ADDR) | NPUT ROUTI NE VADDR ENTRY ARE
*
* ESTABLI SH VI RTUAL ADDRESS DESTI NATI ON FOR STACKED ELEMENT
*
| DF120 SLC | $STAK, | $CLVA(1) DECR STACK PO NTER TO VADDR
L | $STAK, @R LOAD THE STACK POl NTER
M/C | $VADR | @VAD( @/ADDR, @XR) SET VADDR PAG NG PARAMETER
*
* TEST FOR A STACKED CHARACTER ELEMENT

*

| DF130 LA

*

TBN
JF
Wi

| NCR STACK PO NTER REG STER
| @TAT(, @XR) , B@TYP | F NOT STACKED CHAR ELEMENT
| DF140 * GO UNSTACK FLT PT ELEMENT
| SULNG, | Q.CRV-1 * ELSE SET TO UNSTACK CHAR ELEM

@/ADDR( , @XR) , @XR

* TEST FOR | NPUT ERRCOR - UNSTACK ELEMENT | F NO ERROR CONDI Tl ON

*

| DF140 CLI

*
*
*

BE

| F NO FI LE | NPUT ERROR SET
* LINK TO UNSTACK THE ELEMENT

| $ERRC, | GNERR
| $USTK

SET PSEUDO | NSTRUCTI ON | NCREMENT AND BRANCH TO RETURN

| DF150 LA

*

B

| $XAD3, @R
| DF990( , @R)

LOAD 3-BYTE PMC | NCR RTN ADDR
GO RETURN TO | NTERPRETER

khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE ADDR STMT

1A75

1A75 7C 87 30
1A78 DO 87 1B
1A7B 7C 80 30

1A7E Q0 87 12B1
1A82 1D00 1A83

1A84 DO 87 B9

8822
8823
8824
8825
8826
8827
8828
8829
8830
8831
8832
8833
8834
8835
8836
8837
8838
8839
8840
8841
8842
8843
8844

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 125

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* | DFPUT - PERFORM PUT TO QUTPUT FI LE (PUT STATEMENT) *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

| DFPUT EQU  * BEG N | DFPUT EXECUTI ON
*

* RUN-TI ME STACK CONTAINS ELEMENT TO BE OUTPUT - ADJUST STACK PO NTER
* TO LEFTMOST BYTE OF THE ELEMENT, PACKI NG ELEMENT | F ARI THVETI C

*

| DF200 MW | DFO65+@Y , @R) , @QICB ENABLE FLT PT ELEMENT PACKI NG
B | DFO50( , @BR) LI NK TO DECK PO NTER FOR PUT
M/ | DFO65+@Y , @R), @\OP DI SABLE FLT PT ELEMENT PACKI NG

*

* QUTPUT HE DATA ELEMENT FOR THE ' PUT' OPERATI ON

*

| DP210 B | $CALL LI NK TO OUTPUT ELEMENT TO FI LE
DC  AL( @ADDR) (V$XSPT) QUTPUT ROUTI NE VADDR ENTRY PT

*

* BRANCH TO SET THE PSEUDO | NSTRUCTI ON | NCREVENT

*

| DF220 B | DF620(, @BR) GO LOAD PMC | NCREMENT RTN ADDR

*

R R I b b S b S b S S S R b S S S b S S S b S S S I S S S b S S S b S R S S S b S S S b



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE

1A87 2F 00 ODAE 01

1A8C 0 87 12B1
1A90 2B0O0O

1A92 DO 87 B9

ADDR STMT

1A87

1A91

8846
8847
8848
8849
8850
8851
8852
8853
8854
8855
8856
8857
8858
8859
8860
8861
8862
8863
8864
8865
8866

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 126

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* IDFINI - PERFORM I NI TI ATE | NPUT OPERATI ON (| NPUT STATEMENT) *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

IDFINI EQU  * BEG N | DFI NI EXECUTI ON
*

* RUN-TI ME STACK CONTAINS A SERIES OF | NPUT VERI FI CATI ON CCDES -
* ADJUST STACK PO NTER TO THE LEFTMOST BYTE OF THI S SERI ES

*

| DF300 SLC | $STAK, | @XCNT( 1, @R DECR STACK PT USI NG PMC COUNT
*
* VERI FY CURRENT | NPUT USI NG STACKED CCODE SERI ES

*

| DF310 B | $CALL LI NK TO VERI FY | NPUT ELEMENTS
i} DC AL( @/ADDR) ( V$XKI N) VERI FY ROUTI NE VADDR ENTRY PT
: BRANCH TO SET THE PSEUDO | NSTRUCTI ON | NCREMENT

| DF320 B | DF620(, @R) GO LOAD PMC | NCREMENT RTN ADDR



ERR

#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 127
8868 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
8869 * | DFADF - PERFORM DATA FI LE ACTI VATI ON ( EXTERNAL FI LE STATEMENTS) *
8870 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
8871 *
1A95 8872 | DFADF EQU * BEG N | DFADF EXECUTI ON
8873 *
8874 * FILE ALLOCATED - ACTI VATE THE FI LE FOR | NPUT, OUTPUT OR CONTRCL
8875 *
1A95 Q0 87 12B1 8876 | DF420 B | $CALL LI NK TO ACTI VATE THE FI LE
1A99 1C00 1A9A 8877 DC AL( @Q/ADDR) ( V$XKAF) FI LE ACTI VATI ON RTN VADDR ENTRY
8878 *
8879 * BRANCH TO SET THE PSEUDO | NSTRUCTI ON | NCREMENT
8880 *
1A9B DO 87 B9 8881 |1 DF430 B | DF620(, @R) GO LOAD PMC | NCREMENT RTN ADDR
*
ggg% E R R S S S b S S S S I S S S S S S b S S i S S b S b S I S S S S S b S S b S O



ERR

#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

LOC OBJECT CODE ADDR

1A9E
1A9E BD 05 01
1AA1 DO 82 1B
1AAA Q0 87 12B1
1AA8 3400 1AA9

1AAA DO 87 B9

STMI

8885
8886
8887
8888
8889
8890
8891
8892
8893
8894
8895
8896
8897
8898
8899
8900
8901
8902
8903
8904
8905

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 128

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* | DFPRS - PERFORM SEM - FORVATTED PRI NT OPERATI ON (PRI NT STATEMENT) *

ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S

*

LDFPRS EQU * BEG N | DFPRS EXECUTI ON

: ADJUST STACK PO NTER WHEN DATA ELEMENT TO BE OUTPUT

| DFS00 CLI | @XCOX(, @XR) , B@PRSL | F CONTROL CODE SPECI FI ES DATA
BL | DFO50(, @BR) * LINK TO DECR STACK PO NTER

*

* QUTPUT DATA ELEMENT OR PERFORM CARRI ER CONTROL OPERATI ON

*

| DF510 B | $CALL LI NK TO PERFORM PRI NTER QUTPUT
i} DC AL( @/ADDR) ( V$XSPR) PRI NT ROUTI NE VADDR ENTRY PO NT
: BRANCH TO SET THE PSEUDO | NSTRUCTI ON | NCREMENT

| DF520 B | DF620(, @R) GO LOAD PMC | NCREMENT RTN ADDR



ERR

#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 129
8907 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
8908 * | DFPRU - PERFORM | MAGE- FORVATTED PRI NT OPERATI ON (PRI NT USI NG STMI) *
8909 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
8910 *
1AAD 8911 | DFPRU EQU 7 BEG N | DFPRU EXECUTI ON
8912 *
8913 * ADJUST STACK PO NTER WHEN DATA ELEMENT TO BE QUTPUT
8914 *
1AAD B9 0C 01 8915 | DF600 TBF | @XCOD(, @XR) , | DFSMK | F CONTROL CODE SPECI FI ES DATA
1ABO DO 90 1B 8916 BF | DFO50(, @R) * LINK TO DECR STACK PO NTER
8917 *
8918 * OUTPUT DATA ELEMENT, CONTROL CARRI ER, OR ESTABLI SH QUTPUT | MAGE
8919 *
1AB3 G0 87 12B1 8920 | DF610 B | $CALL LI NK TO PERFORM PRI NT OPERATI ON
1AB7 3800 1AB8 8921 DC AL( @/ADDR) ( V$XSPU) PRI NT- USI NG RTN VADDR ENTRY PT
8922 *
8923 * SET PSEUDO | NSTRUCTI ON | NCREMENT AND BRANCH TO RETURN
8924 *
1AB9 C2 02 0C82 8925 | DF620 LA | $XAD2, @XR LOAD 2- BYTE PMC | NCR RTN ADDR
1ABD DO 87 DC 8926 B | DF990(, @R) GO RETURN TO | NTERPRETER
8927 *
8928 * PRU PSEUDO | NSTRUCTI ON CONTRCL CODE MASK - ASSUMES CONTROL CODES
8929 * 1 TO 3 SPECI FY NO DATA | N STACK, CODES 4 TO 15 SPECI FY STACKED DATA
8930 *
000C 8931 IDFSMK EQU X 0C PRU | NST CONTRCL CODE MASK
*
gggg E R S Sk S S S S S S b S S S R S b S S S R S S S A b b S S S b kS S O



#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

ERR LOC OBJECT CODE

1AC0 O0C 01 0OD53 0D55

1AC6 DO 87 D8

ADDR STMT

1ACO

8935
8936
8937
8938
8939
8940
8941
8942
8943
8944
8945
8946
8947
8948
8949

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 130

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S

* | DFRSR - PERFORM ' RESTORE' | NTERNAL DATA FI LE PO NTER *

ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

| DFRSR EQU  * BEG N | DFOR EXECUTI ON
*
* RESTORE DATA PO NTER TO REFERENCE 1ST | NTERNAL FI LE ELEMENT

*

| DF700 WC | $DATA, | $DAT1( @/ADDR) SET DATA PO NTER TO 1ST ELEMENT
*
* BRANCH TO SET THE PSEUDO | NSTRUCTI ON | NCREMENT

*

| DF710 B | DF910(, @R) GO LOAD PMC | NCREMENT RTN ADDR
*

E R I Sk S S S S S S S b b S S S R I S S S S R R S S b b S I S S b S R S S



ERR

#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

LOC OBJECT CODE ADDR STMT

1AC9

1AC9 QG0 87 12B1
1ACD 240D 1ACE

1ACF DO 87 D8

8951
8952
8953
8954
8955
8956
8957
8958
8959
8960
8961
8962
8963
8964
8965
8966

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 131
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* | DFRST - PERFORM ' RESET' EXTERNAL DATA FI LE PO NTER *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

| DFRST EQU  * BEG N | DFOR EXECUTI ON

*

* RESET DATA PO NTER TO REFERENCE 1ST EXTERNAL FI LE ELEMENT

*

| DF80O0 B | $CALL LI NK TO RESET FI LE PO NTER

X DC AL( @Q/ADDR) ( V$XKRS) FI LE RESET RTN VADDR ENTRY PT
: BRANCH TO SET THE PSEUDO | NSTRUCTI ON | NCREMENT

| BR810 B | DF910(, @R) GO LOAD PMC | NCREMENT RTN ADDR



ERR

#FMSTD - S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT

1AD2

1AD2 G0 87 12B1
1AD6 240A 1AD/7

1AD8 C2 02 0C89

1ADC Q0 87 12D3

8968
8969
8970
8971
8972
8973
8974
8975
8976
8977
8978
8979
8980
8981
8982
8983
8984
8985
8986
8987

VER 15, MOD 00 31/05/21 PAGE 132

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* | DFCLS - PERFORM EXTERNAL DATA FI LE ' CLOSE' OPERATI ON *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

| DFCLS EQU  * BEG N | DFCLS EXEC1TI ON
*
* CLOSE THE CURRENTLY ACTI VE EXTERNAL DATA FI LE

*
| DF900 B | $CALL LI NK TO CLCSE EXTERNAL FI LE
DC AL( @/ADDR) ( V$XKCL) FI LE CLOSE RTN VADDR ENTRY PT

*

* SET THE PSEUDO | NSTRUCTI ON | NCREMENT

*

| DF910 LA | $XAD1, @XR LOAD 1-BYTE PMC | NCR RTN ADDR
*
* RETURN CONTROL TO THE CORE- RESI DENT | NTERPRETER

*

| DF990 B | $RTRN RETURN TO THE | NTERPRETER
*

khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x



S/ 3 BASI C | NTERPRETER | NPUT/ QUTPUT PMC ROUTI NES

#FMSTD -

ERR LOC OBJECT CODE ADDR
1AEO

1AEO 0040 1AE1
1AE2 0075 1AE3
1AE4 0087 1AE5
1AE6 0095 1AEY
1AE8 00C0 1AE9
1AEA 00C9 1AEB
1AEC 00D2 1AED
1AEE 009E 1AEF
1AFO OOAD 1AF1

STMI

8989
8990
8991
8992
8993
8994
8995
8996
8997
8998
8999
9000
9001
9002
9003
9004
9005
9006

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 133

R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
* FILE | NPUT/ OQUTPUT PSEUDO OPCODE EXECUTI ON BRANCH ADDRESS TABLE *
R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
*
| DFBAT EQU  * FILE |/ O BRANCH TABLE ADDRESS
DC  AL(@ADDR) (I DFGET-IDFILE)  GET (X 52') |NPUT DATA | TEM
DC  AL(@ADDR) (I DFPUT-IDFILE)  PUT (X 54') OUTPUT DATA | TEM
DC  AL(@ADDR)(IDFINI-IDFILE) IN (X 56') IN TIATE | NPUT
DC  AL(@ADDR) (| DFADF- I DFILE)  ADF (X 98') ACTI VATE FI LE
DC  AL(@ADDR) (I DFRSR-I DFILE) RSR (X 5A' ) RESTORE DATA PT
DC  AL(@ADDR) (I DFRST-IDFILE) RST (X 5C ) RESET FILE PT
DC  AL(@ADDR) (I DFCLS-IDFILE) CLS (X 5E') CLOSE FILE
DC  AL(@ADDR) (I DFPRS-IDFILE) DRS (X 60') PRI NT & SPACE
DC  AL(@ADDR) (I DFPRU-IDFILE)  PRU (X 62') PRI NT USI NG
*
R R R b b b b S S b S S S S S S S S b i S I S S S S b b S S S S b b I S S b S S b S S S S b S S S b b S b b b S S b b S b b b b b b b b
*
* END OF FILE | NPUT/ QUTPUT PMC ROUTI NES CODI NG ** * % % % % % % % % % % % % % % % % % % %



SFADFR - ACTI VATE DATA FI LE -

ERR LOC OBJECT CODE

ADDR STMT

9008
9009
9010
9011
9012
9013
9014
9015
9016
9017
9018
9019
9020
9021
9022
9023
9024
9025
9026
9027
9028
9029
9030
9031
9032
9033
9034
9035
9036
9037
9038
9039
9040
9041
9042
9043
9044
9045
9046
9047
9048
9049
9050
9051
9052
9053
9054
9055
9056
9057
9058
9059
9060
9061
9062
9063

PART 1
SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 134

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  5703- XML COPYRI GHT | BM CORP. 1970

*
*
*

*

* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083
*

E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS

* VERSION 1 MODI Fl CATI ON 0

*

* FUNCTI ON

* % |DIFNC |'S THE RUN- TI ME ROUTI NE WHI CH | NTERPRETES AND EXECUTES

PSEUDO MACHI NE | NSTRUCTI ON ' FCl' (FUNCTI ON CALL, | NDI RECT) .
* THE FOLLOW NG DESCRI PTI ON G VES FUNCTI ONAL SPECI FI CATI ONS FOR
THE ' FCl' I NSTRUCTI ON EXECUTI ON ROUTI NE
* "FCl' - FUNCTI ON CALL, | ND RECT (FORVAT - OP VADR)

THE FLOATI NG PO NT VALUE AT THE TOP OF THE STACK | S USED
AS THE ARGUMENT FOR THE USER FUNCTI ON VWHOSE LI NKI NG
ADDRESS | S DEFI NED AT VI RTUAL ADDRESS VADR. THE VALUE AT
THE TOP OF THE STACK IS DELETED AND CONTROL | S TRANSFERRED
TO THE PSEUDO | NSTRUCTI ON WHI CH BEG NS THE USER FUNCTI ON
EXECUTI ON. LI NKAGE | S ESTABLI SHED SUCH THAT THE FUNCTI ON
EXECUTI ON SEQUENCE RETURNS CONTROL TO THE PSEUDO | NSTRUC-
TION VH CH FOLLOAS THE 'FCI'. PRI OR TO USER FUNCTI ON
EXECUTI ON, THE FUNCTI ON ACTI VI TY TABLE | S SEARCHED FOR AN
ENTRY VWH CH MATCHES VADR. WHEN NO MATCH OCCURS, VADR | S
ADDED TO THE TABLE. WHEN A MATCH DOES OCCUR, OR VWHEN THE
TABLE SI ZE | S EXCEEDED, A TERM NAL ERROR CONDI TION | S
| NDI CATED

ENTRY PO NTS

TH S ROUTI NE HAS A SI NGLE ENTRY PO NT - | DI FNC - WWHOSE FUNCTI ON
| S DEFI NED ABOVE. CALLI NG SEQUENCE | S

B | PSCAL

DC  AL2(V$IFCl)
WHERE THE ADDRESS CONSTANT PARAMVETER DEFI NES THE VI RTUAL ADDRESS
OF ENTRY PO NT IDIFNC. EXECUTION |'S SUBJECT TO | NPUT CONDI TI ONS
DESCRI BED BELOW

| NPUT

* 1 $TAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER. THIS IS TO
CONTAI'N THE CORE ADDRESS OF THE STACK LOCATI ON | MVEDI ATELY
FOLLOW NG THE FLOATI NG PO NT ELEMENT AT THE TOP OF THE STACK.

* 1 $XI AR - 2 BYTES, FOR THE PMC ADDRESS REA STFR. THIS IS TO
CONTAI'N THE CORE ADDRESS OF THE OPCCDE FI ELD | N THE PSEUDO
I NSTRUCTI ON BEI NG EXECUTED

* | $FATP - 2 BYTES, FOR THE USER FUNCTI ON ACTI VI TY TABLE PO NTER
TH'S IS TO CONTAIN THE CORE ADDRESS OF THE LEFT BYTE OR THE
LAST FUNCTI ON ADDRESS ENTRY PLACED IN THE TABLE.

* RUN-TI ME STACK - THI' S CONTAI NS AN UNPACKED FLOATI NG PO NT VALUE
IN THE TOP STACK POCSI TION. TH' S VALUE IS TO BE USED AS THE
EXECUTI ON ARGUMENT FOR THE USER FUNCTI ON ASSOCI ATED W TH THE
CURRENT ' FCI' | NSTRUCTI ON

* USER FUNCTI ON ACTIVITY TABLE - TH S CONTAI NS VI RTUAL ADDRESS
ENTRI ES DEFI NI NG THE CURRENTLY ACTI VE USER FUNCTI ONS

QUTPUT
* | $STAK - 2 BYTES, FOR THE RUN- TI ME STACK PO NTER. TH S CON

E R R R R S T R S R T S T R R T R B N T N A T . R

E R R R R T R S R R R R S T I R R T R T R T R N . R R



SFADFR - ACTI VATE DATA FILE - PART 1
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9064 TAINS THE CORE ADDRESS OF THE FI RST AVAI LABLE STACK LOCATI ON
9065 AFTER DELETI ON OF THE USER FUNCTI ON ARGUMENT.
9066 * | $FATP - 2 BYTES, FOR THE USER FUNCTI ON ACTI VI TY TABLE PO NTER
9067 VWHEN NO ERROR CONDI TI ONS OCCUR, THI S CONTAI NS THE CORE ADDRESS
9068 OF THE LEFT BYTE OF THE CURRENT ' FClI' OPERAND ENTRY TO THE
9069 TABLE.
9070 * 1 $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORKEARA 1. THI S
9071 CONTAI' NS THE VI RTUAL ADDRESS OF THE FI RST PSEUDO | NSTRUCTI ON | N
9072 THE USER FUNCTI ON EXPRESSI ON ASSOCI ATED W TH THE CURRENT ' FClI'*
9073 | NSTRUCTI ON.
9074 * 1 $ERRC - 2 BYTES, FOR THE ERROR CONDI TI ON CODE. THI S CONTAI NS
9075 A NULL CODE (| @NERR) WHEN NO ERROR CONDI TI ON EXI STS, OR AN
9076 ERROR CODE SPECI FYI NG THE PARTI CULAR ERROR CONDI TI ON DI SCOVERED.
9077 * USER FUNCTI ON ACTIVITY TABLE - TH S CONTAI NS THE CURRENT ' FCl'
9078 VI RTUAL ADDRESS OPERAND AS THE LATEST TABLE ENTRY.
9079 * USER FUNCTI ON EXPRESSI ON SAVE AREA - FOR A SI NGLE PACKED FLOAT-
9080 | NG PO NT VALUE. THE FUNCTI ON ARGUMENT ORI G NALLY I N THE STACK
9081 'S STORED HERE DURI NG FUNCTI ON EXECUTION.  TH S ' DM DEFI NED
9082 SAVE AREA | S LOCATED I N VI RTUAL MEMORY JUST BEFORE THE FI RST
9083 EXECUTI ON PSEUDO | NSTRUCTI ON FOR THE CURRENT FUNCTI ON.
9084 * USER FUNCTI ON EXPRESSI ON RETURN BRANCH - THI S ' BRA' PSEUDO
9085 I NSTRUCTI ON | S LOCATED I N VI RTUAL MEMORY JUST BEFORE THE
9086 EXPRESSI ON SAVE AREA ABOVE. THE OPERAND FI ELD OF THI S | NSTRUC-
9087 TION IS SET TO CONTAI N THE VI RTUAL ADDRESS OF THE PSEUDO
9088 | NSTRUCTI ON | MMEDI ATELY FOLLOW NG THE CURRENT ' FCI' | NSTRUCTI ON
9089 AND PROVI DES RETURN LI NKAGE FROM FUNCTI ON EXPRESSI ON EXECUTI ON.
9090

9091
9092

EXTERNAL REFERENCES
* | $STCK - ENTRY PO NT FOR | NTERPRETER ELEMENT STACKI NG ROUTI NE.

9093 * | $USTK - ENTRY PO NT FOR | NTERPRETER ELEMENT UNSTACKI NG ROUTI NE.
9094 * 1 $CUPF - ENTRY PO NT FOR FLOATI NG PO NT VALUE PACKI NG ROUTI NE.
9095 * 1 $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
9096 * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER

9097 * 1 $XI AR - 2 BYTES, FOR THE PSEUDO | NSTRUCTI ON ADDRESS REG STER
9098 * | $XPAG - 1 BYTE, FOR THE CURRENT EXECUTI ON PAGE NUMBER.

9099 * 1 $VADR - 2 BYTES, FOR PAG NG MUDULE VI RTUAL ADDRESS PARAMETER
9100 * 1 $CADR - 2 BYTES, FOR PAG NG MODULE CORE ADDRESS OUTPUT PARAM
9101 * | $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 1.

9102 * | $FATP - 2 BYTES, FOR THE USER FUNCTI ON ACTI VI TY TABLE ENTRY PT.
9103 * | $FATE - CORE ADDRESS OF USER FUNCTI ON ACTI VI TY TABLE LAST BYTE.
9104 * 1 $SLNG - 1 BYTE, FOR ELEMENT STACKI NG LENGTH PARAM TO | STACK
9105 * 1$ERRC - 1 BYTE, FOR THE | NTERPRETER EXECUTI ON ERROR CODE.

9106 * 1 $CLVA - 1 BYTE, FOR THE LENGTH OF A VI RTUAL ADDRESS.

9107 * 1$CLIF - 1 BYTE, FOR LENGTH OF AN UNPACKED FLOATI NG PO NT VALUE.
9108

9109 *EXITS, NORVAL

9110 CONTROL | S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT
9111 | $RTRN (1 PGRTN) FOR A RETURN TO THE | NTERPRETER CALLI NG ROUTI NE,
9112

9113 *EXITS, ERROR

9114 CONTRCL | S PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT | $RTRN
9115 (1 PGRTN) W TH PARAMETER | $ERRC CONTAI NI NG THE APPROPRI ATE ERRCR
9116 MESSAGE CODE.

9117

9118 *TABLES/ WORK AREAS

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

9119 * AN I N-LINE ' DWA' DEFI NED SAVE AREA |S UTI LI ZED TO STORE THE

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N
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9120 * FUNCTI ON ARGUMENT ( SEE QUTPUT). THI'S AREA | S LARGE ENOUCGH TO
9121 * CONTAI'N A SI NGLE PACKED FLOATI NG PO NT VALUE, AND | MMEDI ATELY
9122 * PRECEDES THE FI RST PSEUDO | NSTRUCTI ON OF THE CURRENT FUNCTI ON
9123 * EXECUTI ON SEQUENCE | N VI RTUAL MEMORY.
9124 * * USER FUNCTI ON ACTIVITY TABLE - 22 BYTES, FOR A ' PUSH- DOWN
9125 * STACK USED TO CONTROL RECURSI VE USER- DEFI NED FUNCTI ON EXECUTI ON.
9126 * TH'S TABLE, ESTABLI SHED | N EXECUTI VE MODULE | NTERP, CONSI STS OF
9127 * ELEVEN 2- BYTE ENTRY LOCATI ONS, THE FIRST OF WHICH I S SET EQUAL
9128 * TO X 0000" TO GUARD THE BOTTOM OF THE TABLE. EACH TABLE ENTRY
9129 * LOCATION IS USED TO SAVE THE VI RTUAL ADDRESS OF A USER FUNCTI ON
9130 * VWH CH IS IN THE PROCESS OF BEI NG EXECUTED.
9131 *
9132 *ATTRI BUTES
9133 * * REUSABLE
9134 * * NATURALLY RELOCATABLE
9135 *
9136 * CHARACTER CODE DEPENDENCY
9137 * THE OPERATI ON OF TH S MODULE DOES NOT DEPEND UPON A PARTI CULAR
9138 * | NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET.
9139 *
9140 *NOTES
9141 * ERROR PROCEDURES
9142 * * ERROR 1 - THE USER FUNCTI ON ACTI VI TY TABLE | S SEARCHED AND A
9143 * VI RTUAL ADDRESS ENTRY |'S FOUND VWH CH MATCHES THE CURRENT
9144 * "FCl'" OPERAND. AN ERROR CCDE FOR THE MESSAGE ' RECURSI VE
9145 * FUNCTI ON REFERENCE' 1S ESTABLI SHED | N PARAVETER | $ERRC.
9146 * * ERROR 2 - ADDI TION OF AN ENTRY TO THE USER FUNCTI ON ACTI VI TY
9147 * TABLE FOR THE CURRENT ' FClI' CAUSES TAKE OVERFLOWN AN ERROR
9148 * CODE FOR THE MESSAGE ' TOO MANY ACTI VE FUNCTI ONS' | S ESTAB-
9149 * LI SHED | N PAPAVETER | $ERRC.
9150 * * ERROR 3 - THE VI RTUAL MEMORY LOCATI ON REFERENCED BY THE
9151 * CURRENT ' FCl' OPERAND DOES NOT CONTAIN A VALI D PMC VI RTUAL
9152 * ADDRESS. AN ERRCOR CODE FOR THE MESSAGE ' UNDEFI NED USER
9153 * FUNCTI ON REFERENCED | S ESTABI SHED | N PARAVETER | $ERRC.
9154 * * WHEN ANY OF THESE CONDI TI ONS OCCUR, CONTROL | S PASSED
9155 * | MVEDI ATELY TO PAG NG MODULE ENTRY PO NT | $RTRN (| PGRTN) .
9156 *
9157 * REG STER USAGE
9158 * * REG STER @R |'S TO CONTAI N THE CORE PAGE BASE ADDRESS
9159 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WH CH
9160 * | NCLUDES | DI FNC.
9161 * * REG STER @XR IS NOT SAVED. |IT IS USED I N | DI FNC FOR GENERAL
9162 * PURPOSE | NDEXI NG OPERATI ONS.
9163 *
9164 * SAVED/ ESTORED AREAS
9165 * NONE
9166 *
9167 * MODI FI CATI ON CONSI DERATI ONS
9168 * NONE
9169 *
9170 * REQUI RED MODULES
9171 * * @YSEQ - COMMON SYSTEM EQUATES.
9172 * * @ERVEQ - SYSTEM ERROR MESSACE CODE EQUATES.
9173 * * $B@EQU - COWPI LER PARAMETER AND CONSTANT EQUATES.
9174 * * $1 $EQU - | NTEPRETER FI XED LOCATI ON ADDRESS EQUATES.

* *

9175 $I @EQ - | NTERPRETER PARAMETER EQUATES (FOR STD, PREC. ONLY)

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N
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9176 * * $1 QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC. ONLY) *
9177 * *
9178 * O0THER *
9179 * NONE *
9180 E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
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ACTI VATE DATA FI LE -

ERR LOC OBJECT CODE

1B0O

1B0O
1B04

1B09
1BOF
1B13
1B16
1B19
1B1C
1B21

1B24
1B28

1B2C
1B31

1B34
1B38

1B3C

1B40

1B45
1B49

35
2C

<18
8C

35

02
01

02
01

02

om4cC
144A 02

ODE8 0D49

0CBC
1203

ODE8 A8

0CBC
1203

O0DES8

01 144A

OD4E
0BA2

ADDR STMT

9182
9183
9184
9185
9186
9187
9188
1BOO 9189
9190
9191
9192
9193
9194
1BOO 9195
9196
9197
9198
9199
9200
9201
9202
9203
9204
9205
9206
9207
9208
9209
9210
9211
9212
9213
9214
9215
9216
9217
9218
9219
9220
9221
9222
9223
9224
9225
9226
9227
9228
9229
9230
9231
9232
9233
9234
9235
9236
9237

PART 1

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 138

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* START OF PMC EXECUTI ON MODULE | DI ENC *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* ESTABLI SH ADDRESSABI LI'Y FOR THE ' FCI' EXECUTI ON ROUTI NE

*
ORG *, B@VPG, 0 BEGI N AT PAGE BOUNDARY
USI NG *, @R DEFI NE ' FCI' ROUTI NE BASE ADDR

*

* ENTER | DI FNC - STORE THE FUNCTI ON CALL | NSTRUCTI ON VADDR OPERAND

* (1.E. THE VI RTUAL ADDRESS WH CH REFERENCES THE ACTUAL VI RTUAL

* ADDRESS OF THE USER FUNCTI ON PMC) FOR LATER PAG NG OPERATI ON.

*

IDIFNC EQU  * | DI FNC ENTRY PO NT
L | $XI AR, @R LOAD ' FCI' PSEUDO | NST CADDR
M/C | $VADR, | @\VAD( @ADDR, @R) SET VADDR PAG NG PARANETER

*

* SEARCH THE USER FUNCTI ON ACTI VI TY TABLE FOR AN | DENTI CAL VADDR -

* A MATCHI NG TABLE ENTRY SPECI FIES TH'S FUNCTI ON | S ALREADY ACTI VE

* (AN ERROR CONDI TI QN).

*

I DI 010 ALC | $FATP, | $CLVA( @ADDR) I NCR FUNC ACTI VI TY TBL POl NTER
L | SFATP, @R LOAD FUNC ACTI VI TY TBL POl NTER

I DI 020 A | DI BM2(, @BR), GR DECR TBL | DX REG TO PRI OR ENTRY
CLI  IDFVA-1(, @R), @/ENTA DUMW ENTRY (BOTTOM OF TBL) ?
JL  1DI040 * GO TEST FOR TABLE OVERFLOW
CLC | $VADR, | DI FVA( @ADDR, @R) | F ENTRY NOT EQUAL ' FCI' OPERND
BNE | DI 020(, @R * GO REPEAT LOOP FOR NEXT ENTRY

*

* ACTI VE FUNCTI ON - SET ' RECURSI VE FUNCTI ON REFERENCE' ERROR MESSAGE

*

| DI 030 MWVI | $ERRC, @OE728
B | $RTRN

SET ERROR MESSAGE CCODE
RETURN TO THE | NTERPRETER

*

* TEST FOR FI LLED FUNCTI ON ACTIVI'TY TABLE

*

| DI040 CLC | $FATP, | DI FTE( @ADDR, @R) | F PO NTER NOT PAST END OF TBL
JNH 1 DI 060 * GO PLACE NEW ENTRY I N TABLE

*

* TABLE OVERFLOW - SET ' TOO MANY ACTI VE FUNCTI ONS' ERROR MESSAGE

*

| DI 050 MWVI | $ERRC, @OE732
B | $RTRN

SET ERROR MESSAGE CODE
RETURN TO THE | NTERPRETER

*

* | NSERT ' FCI' OPERAND AT OFP TO THE FUNCTI ON ACTI VI TY TABLE
*
| DI 060 L | $FATP, @R LOAD FUNC ACTI VI TY TABLE PT

M/C | Dl EVA(, @R), | $VADR( @/ADDR) ENTER FUNC VADDR AT TABLE TOP

*
* STACK THE ACTUAL FUNCTI ON EXECUTI ON VADDR ( PAG NG PARAMETER HAS

* ALREADY BEEN SET FOR THI S OPERATI ON) - WHEN COWPLETED, STACK W LL
* CONTAI' N THE FUNCTI ON EXECUTI ON ARGUMENT VALUE FOLLOWED BY THE

* EXECUTI ON VI RTUAL ADDRESS.

*

I

D070 L | $STAK, @XR
Wi | $SLNG, @/ADDR- 1

LOAD THE STACK PO NTER
SET STACK RTN LENGTH PARAMETER
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1B4D G0 87 0BS50 9238 B | $STCK LI NK TO STACK FUNC EXEC VADDR
9239 *
9240 * TEST FOR AN UNDEFI NED USER FUNCTI ON ( AN ERROR CONDI TI ON)
9241 *

1B51 BD 56 00 9242 1Dl 080 CLI | @GBVAD- 1(, @XR) , Q/ENTA | F FUNC EXEC VADDR | S DEFI NED

1B54 F2 02 08 9243 JNL | DI 100 * G0 PROCESS FUNC EXEC ARGUMENT
9244 *
9245 * UNDEFI NED VADDR - SET ' UNDEFI NED USER FUNCTI ON REFERENCE' ERROR MSG
9246 *

1B57 3C B5 0CBC 9247 1Dl 090 Wi | $ERRC, @&E701 SET ERROR MESSAGE CODE

1B5B G0 87 12D3 9248 B | $RTRN RETURN TO THE | NTERPRETER



SFADFR -
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ERR LOC OBJECT CODE

1B5F
1B63
1B67
1B6C
1B72
1B76
1B7A

1B7E
1B83
1B87
1B8C
1B91

1B95
1B99
1B9E

SE
1C

00
87

01 Ad

AA 01
144A 01
OD4E 0D44
OD4E
0A85

0BBO

144C A4
144C
01 0Ch1
02 0D4AC
02 A5

AA A6
0D59 AA
1203

ADDR STMT

9250
9251
9252
9253
9254
9255
9256
9257
9258
9259
9260
9261
9262
9263
9264
9265
9266
9267
9268
9269
9270
9271
9272
9273
9274
9275
9276
9277
9278
9279

PART 1

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 140

*

* MOVE THE STACKED FUNCTI ON EXECUTI ON ARGUMENT VALUE TO I N- LI NE
* PMC WORK AREA ASSOCI ATED W TH THE REFERENCED USER FUNCTI ON.
*
I

DI 100 ALC | @BVAD(, @XR), | DI LBI ( @/ADDR- 1, @R) | NCR FUNC EXEC VADDR TO
MWC | D VAD(, @R, | @VAD( @/ADDR, @XR) * REF WRK AREA, THEN SAVE
MC | $VADR, | @VAD( @Q/ADDR, @XR) SET VADDR PAG NG PARM FOR WK/ A
SLC | $STAK, | $CL1F( @CADDR- 1) DECR STACK PT TO REF FUNC ARG

L | $STAK, @XR LOAD THE STACK PO NTER
B | $CUPF LI NK TO PACK THE FUNC ARGUMENT
B | $USTK LI NK TO UNSTACK THE FUNC ARG

*

* THE UNSTACKI NG OPERATI ON HAS ACCESSED THE FUNCTI ON EXECUTI ON PMC -
* SET THE FUNCTI ON EXECUTI ON RETURN BRANCH | NSTRUCTI ON TO REFERENCE

* THE PSEUDO | NSTRUCTI ON | MMVEDI ATELY FOLLOW NG THE CURRENT ' FCl' | NST
*
I

DI 110 SLC | $CADR I D LBI (@CADDR- 1, @BR) CET CADDR OF RETURN BR | NST

L | $CADR, @XR LOAD RETURN BRANCH | NST ADDR
MWC | @XVAD-1(, @XR), | $XPAG(1) SET RETURN PAGE = CURRENT PG
MWC | @XVAD(, @R), | $XI AR( @/ADDR-1) SET RETURN PAGE DI SP = DI SP
ALC | @XVAD(, @XR), | DI LFI ( @/ADDR- 1, @R) * OF I NST AFTER ' FCl'

*

* ESTABLI SH EXECUTI ON VI RTUAL ADDRESS FOR 1ST | NSTRUCTI ON I N THE USER

* FUNCTI ON EXECUTI ON PMC - RETURN TO | NTERPRETER

*

| DI 130 ALC I D VAD(, @R, | D LPV( @/ADDR- 1, @R) | NCR FUNC EXEC VADDR
MWC | $WRK1, | DI VAD( @/ADDR, @R) SET NEW EXECUTI ON VI R/ U111
B | $RTRN RETURN TO THE | NTERPRETER

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdhdhddddddhhdddhddddddhhdrdrdddddddhddrdrdddddddddxdxddrddddxx%x
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1BA2
1BA4
1BAS
1BA6

1BA7Y

1BA9

FFFE
05
05
0DE6

1BA3
1BA4
1BAS
1BA6

1BA8

1BAA

0001

STMI

9281
9282
9283
9284
9285
9286
9287
9288
9289
9290
9291
9292
9293
9294
9295
9296
9297
9298
9299
9300
9301
9302
9303
9304
9305
9306
9307

PART 1
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khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* "FCY EXECUTI ON ROUTI NE CONSTANTS *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

IDIBM2 DC | L(@REQL) " - 2' VI RTUAL ADDR LENGTH DECREMVENT
*

IDILBI DC  AL1( B@BRA+B@DWA) LENGTH OF ' BRA' & 'DWA' PMC' S
IDILFI DC  AL1(B@FQ) LENGTH OF ' FCI' PSEUDO | NST
IDILPV DC  AL1(I| @PFV) LENGTH OF PACKED FLT PT VALUE
*

| DI FTE DC AL( @CADDR) (| $FATE) FUNC ACTI VI TY TBL ENDI NG ADDR
*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x
* "FC' EXECUTI ON ROUTI NE WORK AREAS *
khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhddrdhddddddhhddrdhddddddhdhdrdrddddddddddxx**dddddx%x%x
*

| DI VAD DS CL( @/ADDR) FUNC EXECUTI ON VADDR WORK AREA
*

khkhkhkhkhkhkhhhkhdhddhhhhddhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%
* "FC' EXECUTI ON ROUTI NE EQUATES *
khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x
*

| DI FVA EQU 1 DI SP FOR FUNC TBL VADDR ENTRY
*

khkhkkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxx**ddddxdx%x%x
*

* END OF FUNCTI ON CALL | NDI RECT EXECUTI ON PMC ROUTI NE CODI NG **** **** %%
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ERR LOC OBJECT CODE

1C00

1C00
1C04
1C09
1C0D

1C13
1C16
1C1C
1C21
1C25
1C28
1C2B
1C2F
1C34

1C37
1C3A
1C3D
141
144
1C47
14AA
14AE

1C51
1C56
1C5B
1C60

1C65
1C6A
1C6E
1C72
1C76
1C79
1C7C
1C80
1C83
1C88
1C8B
1C8F
1C92

F8 EE
144A FO
1354

0D59 144C

OD4E F6
OD4E F2
86 ODAE
OD4E F3

144A F8
1358
144C
F7 1F

PART 1

ADDR STMI' SOURCE

1C00
1C00

9309
9310
9311
9312
9313
9314
9315
9316
9317
9318
9319
9320
9321
9322
9323
9324
9325
9326
9327
9328
9329
9330
9331
9332
9333
9334
9335
9336
9337
9338
9339
9340
9341
9342
9343
9344
9345
9346
9347
9348
9349
9350
9351
9352
9353
9354
9355
9356
9357
9358
9359
9360
9361
9362
9363
9364

SFADFR

* k k%
*
* k k%

* k k%

* Kk k%

SFA010

* k k%
*
* Kk k%

SFA020

SFA030

* k k%
*
* k k%

SFA040

* k k%
*
* Kk k%

SFAO050

SFA060
SFAO065
SFAO070

SFAO75

STATEMENT VER 15, MOD 00 31/05/21 PAGE 142
ORG *,B@QVPG 0 PLACE MODULE AT PAGE BOUNDARY
EQU * ENTRY PO NT

USI NG SFADFR, @R

wC

wC

v
SLC
ALC

CLI

ALC
ALC

CLI
JNH
Wi

CLI
JH

SLC
ALC

SLC

ESTABLI SH BASE ADDRESSI NG

* k k%

ACCESS FI LE DI RECTORY 2 AND LOCK I T I N CORE *
* * * %

SFAVK1( @/ADDR, @BR) , SFAVDL(, @R) SET UP TO GET DIR 1

| $VADR, SFAVD2( @/ADDR, @R) PASS VADDR OF DI RECTORY 2

| $LOCK GET D2 AND LOCK | T IN CORE

| $WRK1( @ADDR) , | $CADR SAVE CADDR OF DI RECTORY 2

* k k%

PO NT AT FI LENAMVE | N RUN-TI ME STACK *
* k k%

I NI TI ALI ZE COUNTER

PO NT AT LEFT BYTE OF FI LENAME

SFACTR(, @R) , @ERO
| $STAK, | $CL1C
| $STAK, SFA001(, @R)

| $STAK, @R
@ERQ(, @XR), GBLANK | S TH' S CHARACTER A BLANK ?
SFA020 YES- GO CHECK FI LENAMVE LENGTH

SFACTR(, @R) , SFA001(, @R) NO ADD 1 TO FI LENAME LENGTH
| $STAK, SFA001(, @R) | NCREVENT STACK ADDRESS
SFA010(, @R) CONTI NUE LOOP

* k k%

CHECK STACKED FI LENAVE LENGTH *

* Kk k%

SFACTR(, @BR) , @L1DF | S FI LENAVE LENGTH < 8 ?

SFA030 YES- CHECK FOR FI LENAME PRESEN
| $ERRC, @@E710 NO- FI LE NOT ALLOCATED
SFA120 GO RETURN TO | NTRP
SFACTR(, @R) , @ERO | S FI LENAME LENGIH > 0 ?
SFA040 YES- SEARCH DI RECTORY 1
| $ERRC, @@E710 NO- FI LE NOT ALLOCATED
SFA120 GO RETURN TO | NTRP
* k% %
REMOVE FI LENAMVE FROM RUN- TI ME STACK *

* k k%

| $STAK, SFACTR(, @R) PO NT AT LEFT BYTE OF FI LENAME
| $STAK, SFA0O07(, @R) PO NT AT FI LENAME FI ELD
SFA070+@P1( 2, @R), | $STAK SET UP D1 COVPARI SON | NSTR

| $STAK, SFA008(, @R) REMOVE FI LENAVE FROM STACK

* k k%

ACCESS PAGE 1 OF DI RECTORY 1 (PACE 2 | F NECESSARY) *
* k k%

| $VADR, SFAVK1( @/ADDR, @R) ACCESS FI LE DI RECTCRY 1 AND

| $CVAD * LOAD I T I NTO CORE 1-3

| $CADR, @XR PO NT @R AT FI LE DI RECTORY 1

SFAVK1- 1( @1, @R), @D1SW , @R) SET UP TO READ PAGE 2

@D1BF(, @XR), @ERO 'S D1 FI LENAME NAME NULL ?

SFA070 NO- COVPARE NAMES
| $ERRC, @EE710 ERROR- FI LENAME NOT FOUND
SFAL15 GO RETURN TO | NTRP

*.*( @L1DF), @GDLBF(, @R) COVPARE FI LENAMES

SFA100 EQUAL- ACCESS D2 ENTRY

SFAD2D( , @R) , SFA032(, @R) | NCREVENT D2 DI SPLACENENT
SFAD2D( , @R) , SFAOBO D2 DI SPLACEMENT < X BO' ?
SFA080 NO- TEST FOR 2 D1 PAGES PRESENT



ERR

SFADFR -

LCC

1C95
1Co8
1CoB
1COF
1CA2

1CA5
1CA8

1CAD Q0
1CB1 DO

1CB4
1CB7
1CBB
1CBF

1CC5

1CC8
1CDO

1CD4
1CD8
1CDA

1CE3
1CE6
1CE9

1CED
1CEF
1CF1
1CF2
1CF3
1CF4
1CF5
1CF6
1CF7

ACTI VATE DATA FI LE -

OBJECT CODE

E2 02
DO 87
38 10
F2 10

34 02
34 02

Co 87
5000
1C 01
Co 87
7C BO
7C 40
Co 87

90

144A EE
1350

65

0D59
0000
0D5B

12B1

144A F8
1350

90

37

1203

ADDR STMT

1CD9

00BO
1CEE
1CFO
1CF1
1CF2
1CF3
1CF4
1CF5
1CF6
1CF8

9365
9366
9367
9368
9369
9370
9371
9372
9373
9374
9375
9376
9377
9378
9379
9380
9381
9382
9383
9384
9385
9386
9387
9388
9389
9390
9391
9392
9393
9394
9395
9396
9397
9398
9399
9400
9401
9402
9403
9404
9405
9406
9407
9408
9409
9410
9411
9412
9413
9414
9415

PART 1
SOURCE

SFA080

* k k%
*
* Kk k%

SFA090

* Kk k%
*
* Kk k%

SFA100

* k k%
*
* k k%

SFA110

* k k%
*
*
* Kk k%

SFA115
SFA120

* Kk k%
*
* k k%

SFAOBO
SFAVD1
SFAVD2
SFA001
SFAO0O07
SFA008
SFAD2D
SFA032
SFACTR
SFAVK1

STATEMENT VER 15, MOD 00 31/05/21 PAGE 143
LA @LLE(, @R, @GR YES-1 NCR D1 DI SP & CONTI NUE LOOP
B SFA060( , @BR) GO COVPARE FI LENAMES
TBN  $DBGUF, $1 OPGS |S 2 SECTOR SWON ?
JT SFA090 YES- GO ACCESS PAGE 2
B SFA065(, @R NO- GO RETURN ERR TO | NTRP
* k%%
RESET LOOP TO ACCESS PAGE 2 OF D1 AND CONTI NUE *
* *k k%
VI SFA075+@Y , @R), @WAI T SET UP LOOP TO CONTI NUE
MWC | $VADR( @/ADDR) , SFAVDL(, @R) UNLOCK PAGE 1 OF DI RECTORY
B | $UNLK * 1 IF ENTRY I S IN PAGE 2
B SFA050(, @R GO ACCESS PAGE 2 OF D1
* *k k%
NAVE FI LE DI RECTORY 2 AND ACTI VATE FI LE *
* *k k%
ST SFA110+@DP1(, @BR) , @XR SAVE D1 PO NTER FOR LATER
L | $WRK1, @R PO NT AT DI RECTORY 2
MWC  @D2CF(, @XR), SFAD2D(, @R) SET CURR FILE DISP IN D2
A @D2CF(, @XR), @XR | NCR @R TO CURR ENTRY IN D2 ?
CLI @D2DC(, @XR), @ERO IS THI'S FILE ACTI VE YET ?
JNE  SFA115 YES- GO RETURN TO | NTRP
* k%%
FI RST REFERENCE TO CURRENT C! LE £
* k%%
ST | $WRK1, @R SAVE CURR D2 PO NTER
LA *x @R RESTORE D1 PO NTER
ST | $WRK2, @XR SAVE D1 PO NTER FOR PAGE 2
* k%%
ACCESS PAGE 2 TO CONTI NUE FI LE ACTI VATI ON £
PROCEDURE AND RETURN TO CALLER WHEN FI NI SHED. £
* *k k%
B | $CALL EXECUTE PART 2 OF SFADFR
DC AL( @/ADDR) ( V$SFA2) VADDR OF PART 2
M/C | $VADR, SFAVWK1( @/ADDR, @R) UNLOCK FI LE DI RECTORY 1 BEFORE
B | $UNLK * RETURNI NG TO CALLER
VI SFA075+@Y , @R) , SFAOBO MAKE SFADFR REUSABLE
WI SFA020(, @BR) , @D2E1
B | $RTRN RETURN TO CALLER
* *k k%
EQUATES, CONSTANTS AND WORKAREA FOR PART 1 2
* k%%
EQU X BO' DI SP TO 8TH ENTRY
DC AL( @/ADDR) ( V$SFD1) DI RECTORY 1 VM ADDR
DC AL( @/ADDR) ( V$SFD2) DI RECTORY 2 VM ADDR
DC XL1' 01" CONSTANT 1 FOR COUNTI NG
DC XL1' 07 | NCREMENT ADDR OF STACK FI LENAME
DC XL1' 08' CONSTANT TO REMVE NAME FRM STACK
DC AL1( @D2E1) DI SP TO 1ST D2 ENTRY
DC AL1( @L2E) | NCREMENT D2 DI SP VALUE
DS CL1 USED TO DECREMENT STACK PO NTER
DS AL( @/ADDR) SFADFR WORKAREA



SFPUTR - PROLOGUE -

ERR LOC OBJECT CODE

VM PUT ROUTI NE

ADDR STMT

9417
9418
9419
9420
9421
9422
9423
9424
9425
9426
9427
9428
9429
9430
9431
9432
9433
9434
9435
9436
9437
9438
9439
9440
9441
9442
9443
9444
9445
9446
9447
9448
9449
9450
9451
9452
9453
9454
9455
9456
9457
9458
9459
9460
9461
9462
9463
9464
9465
9466
9467
9468
9469
9470
9471
9472

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 144

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * SFPUTR OUTPUTS A SINGLE AR THVETI C OR CHARACTER ELEMENT TO A

SEQUENTI AL DATA FILE. TH S DATA FI LE MAY BE TO DI SK, CARD
PRI NTER, OR CRT.

* FOR QUTPUT TO THE PRI NTER OR CRT, THE CONSTANT | S CONVERTED TO
EXTERNAL NOTATI ON AND QUTPUTTED | MVEDI ATELY.

* FOR A CARD QUTPUT FI LE, THE CONSTANT IS CONVERTED AND PLACED I N
A BUFFER. WHEN THE BUFFER IS FI LLED, A CARD I/ O ROUTINE IS
CALLED TO PUNCH THE CONTENTS OF THE BUFFER

* FOR A DI SK FI LE, THE CONSTANT IS PLACED I N A BUFFER
WHEN THE BUFFER |'S FULL, I T IS TRANSFERRED TO THE AT FILE I N
THE FI LE LI BRARY

ENTRY PO NTS
* THE ENTRY |'S SFPUTR THE FORMAT OF THE CALLI NG SEQUENCE | S AS
FOLLOWS:
B MALL
DC  AL2( V$XSPT)

| NPUT
* THE DI SPLACEMENT TO THE SPECI FI ED ENTRY | S IN THE D2 HEADER
* THE ADDRESS OF THE LOCATI ON OF THE CONSTANT | S AT | $STAK.

QUTPUT
* THE CONSTANTS ARE OQUTPUTTED TO THE SPECI FI ED DATA FI LE

EXTERNAL REFERENCES
| $LOCK - PAG NG ENTRY TO LOCK PACE | N CORE
| $CALL - PAG NG ENTRY TO PASS CONTRCL TO A SUBROUTI NE
| $MDFY - PAG NG ENTRY TO SET WRI TE BACK | NDI CATOR
| $UNLK - PAG NG ENTRY TO UNLOCK CORE PAGE
| $RTRN - RETURN I N CALLI NG ROUTI NE
| $ERRC - ERROR CCDE PASSI NG AREA
| $STAK - ADDRESS OF 2-BYTE FI ELD CONTAI Nl NG THE ADDRFSS OF THE
RUN- TI ME STACK
DKDI SK - DI SK | OCR
SFLOAD - TRANSFER VM RESI DENT BUFFER TO SAVED FI LE ROUTI NE
FZXPRS - PRI NTER OR CRT QUTPUT ROUTI NE
DFCOUT - CARD OUTPUT ROUTI NE

EXITS, NORVAL
THE CONSTANTS ARE OUTPUTTED AND CONTROL RETURNED VI A | $RTRN

EXITS, ERROR
I N THE EVENT OF AN ERROR, AN ERRCOR CODE | S PLACED I N | $ERRC, AND
CONTRCL RETURNED VI A | $RTRN

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R

TABLES/ WORK AREAS



SFPUTR - PROLOGUE - VM PUT ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 145

9473 * D2 - DI RECTORY 2 - CONTAI NI NG CURRENT FI LE USAGE | NFORMVATI ON *
9474 * FOR THE PROGRAM FI LE. *
9475 * *
9476 *ATTRI BLTES *
9477 * REUSABLE, RELOCATABLE *
9478 * *
9479 * CHARACTER CODE DEPENDENCY *
9480 * THE OPERATION OF THI S MODULE DEPENDS UPON AN | NTERNAL REPRESENTA- *
9481 * TI ON OF THE EXTERNAL CHARACTER SET VWHI CH IS EQUI VALENT TO THE ONE *
9482 * USED AT ASSEMBLY TI ME. *
9483 * *
9484 *NOTES *
9485 * ERROR PROCEDURES *
9486 * AN ERROR CCDE | S PLACED I N | $ERRC AND CONTROL RETURNED TO THE *
9487 * USER. *
9488 * *
9489 * REG STER USAGE *
9490 * REG STER 1 (@R) | S USED AS THE BASE REG STER *
9491 * REG STER 2 (@XR) | S USED TO REFERENCE THE CURRENT FI LE ENTRY  *
9492 * AND D2, THE CURRENT BURFER LOCATI ON, AND THE RUN-TI ME STACK. *
9493 * *
9494 * SAVED/ RESTORED AREAS *
9495 * NONE. *
9496 * *
9497 * MCDI FI CATI ON CONSI DERATI ONS *
9498 * NONE. *
9499 * *
9500 * REQUI RED MODULES *
9501 * @YSEQ - SYSTEM EQUATES *
9502 * @ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS *
9503 * @CANEQ - SYSTEM LOCATI ON EQUATES *
9504 * @\XKAEQ - SYSTEM WORKAREA DADDR EQUATES *
9505 * @CYCEQ - CYLI NDER ZERO EQUATES *
9506 * @/NDEQ - VM DI RECTORY EQUATES *
9507 * @RVEQ - ERROR MESSAGE EQUATES *
9508 * @PFEQ - SYSTEM PROGRAM FI LE EQUATES *
9509 * $VSEQU - FI XED VI RTUAL ADDRESSES *
9510 * $B@QU - BASI C COWPI LER EQUATES *
9511 * $I @QU - BASI C | NTERPRETER EQUATES *
9512 * $I @GBEQ $1 Q.EQ - STANDARD/ LONG PRESI SI ON EXECUTI ON EQUATES *
9513 * *
9514 * OTHER *
9515 * NONE. *

E R I Sk S S S S S S S S S S I R I S b S S Rk S S S S S S S S kS S

9516



SFPUTR -

PROLOGUE -

ERR LOC OBJECT CODE

1000

1D00
1005
1009
100D
1D11
1D14
1D17
1D1A
1D1D
1020
1023
1D26
1D2A
102D

1030
1035
1038
103B
1D40
1D43
1D46
1D49
1DAE

1D54
1D57
1D5A
1D5E
1D61
1D65
1D68
1D6B
1D6F
1073
1D77
1D79

1D7E
1083
1087

1D8B

1C 01
Co 87
Co 87

B8 20

144A F2
1354

144A F2
1350
1203

00

VM PUT ROUTI NE

ADDR STMI' SOURCE

1000
1000

1D00

1078

9518
9519
9520
9521
9522
9523
9524
9525
9526
9527
9528
9529
9530
9531
9532
9533
9534
9535
9536
9537
9538
9539
9540
9541
9542
9543
9544
9545
9546
9547
9548
9549
9550
9551
9552
9553
9554
9555
9556
9557
9558
9559
9560
9561
9562
9563
9564
9565
9566
9567
9568
9569
9570
9571
9572
9573

SFPBS1

*

SFPUTR

SFP0O50
SFPO75
*

*
*

SFP100

SFP120

*
*
*

SFP130
SFP133

SFP135
SFP140

*
*
*

SFP150

*
*
*

SFP175

STATEMENT VER 15, MOD 00 31/05/21 PACE 146

ORG *,B@QVPG 0 PLACE MODULE AT PAGE BOUNDARY

EQU * ESTABLI SH BASE

USI NG SFPBS1, @R * REQ STER USAGE

EQU * ENTRY PO NT

MWC | $VADR, SFPVD2( @Q/ADDR, @R) ACCESS VM DI RECTORY 2

B | $LOCK LOCK I T I N CORE

B | $VDFY SET I NDR FOR WRI TE BACK

L | $CADR, @XR PO NT @R TO THE DI RECTORY

A @D2CF(, @XR), @XR | NCR TO CURRENT ENTRY

TBN  @D2I Q(, @XR) , @M2CO CURRENT USAGE = QUTPUT ?

JT SFP100 YES, GO CHECK DEVI CE CCODE

TBN  @D2l Q(, @XR) , @MCl CURRENT USAGE = | NPUT ?

JT SFPO50 YES, GO TO FI LE USAGE ERROR

TBN  @D2I Q(, @XR) , @M2FO FI LE USAGE = QUTPUT ?

JT SFPO75 YES, GO SET CURRENT USAGE

Wi | $ERRC, @OE712 SET | NVALI D FI LE USAGE ERR CODE

J SFP150 GO TO RETURN

SBN  @D21 O, @XR), @MCO SET CURRENT USAGE TO OQUTPUT
FI LE MAY CURRENTLY BE USED FOR QUTPUT - CHECK DEVI CE

M/C  SFPDEV( @ADDR, @BR) , $PRDEV SAVE SYS OUTPUT | NDR

TBN  @D2DC(, @XR) , @NMBPT PRI NTER FI LE ?

JF SFP120 NO, GO CHECK FOR CRT

MWC  $PRDEV, SFPMPT( @CADDR, @R) SET SYS OUTPUT | NDR FOR PRI NTER

J SFP130

TBN  @D2DC(, @XR) , @MBCR CRT FILE ?

JF SFP175 NO, GO SET UP BUFFER PAGE

M/C  $PRDEV, SFPCRT( @ADDR, @R) SET SYS OUTPUT | NDR

ALC  $PRDEV- 1, $EXFTR(1) * FOR CRT
QUTPUT TO PRI NTER OR CRT COVMON ROUTI NE

TBN  @D2l Q(, @XR) , @G MEF END OF FILE ?

JF SFP133 NO, BYPASS SET FOR CARRI AGE RTN

Wi | $PARM B@PRRC SET PARM TO CARRI AGE RETURN

J SFP140 GO TO QUTPUT CALL

L | $STAK, @XR PO NT @R TO CONSTANT | N STACK

TBN | @GTAT(, @XR) , B@TYP CHAR. CONSTANT | N STACK ?

JT SFP135 YES, BYPASS CONVERSI ON

B | $CPUF CONVERT TO OUTPUT FORVAT

Wi | $PARM B@PRPL SET FOR PRI NT SPACE LONG ZONE

B | $CALL GO QUTPUT

DC AL2( V$XSPR) * CONSTANT

MWC  $PRDEV, SFPDEV( @CADDR, @R) RESTORE SYS QOUTPUT | NDR
COMVON RETURN TO CALLI NG ROUTI NE

MWC | $VADR, SFPVD2( @Q/ADDR, @R) SET UP ACCESS TO VM DI RECTORY 2

B | SUNLK UNLOCK |'T

B | $RTRN RETURN TO CALLI NG ROUTI NE
CARD OR DI SK FILE - I'F DI SK FI LE, CALL SFPUT2

TBN  @D2DC(, @XR) , @MBCD CARD FI LE ?



SFPUTR - PROLOGUE - VM PUT ROUTI NE

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 147
1D8E F2 10 09 9574 JT  SFP200 YES, GO CHECK FOR END OR FILE
1D91 CO 87 12B1 9575 B | $CALL DI SK FILE. GO TO PAGE 2 OF
1D95 1E00 1D96 9576 DC  AL( @/ADDR) ( V$XSPT+B@LSZ) * SFPUTR
1D97 DO 87 7E 9577 B SFP150( , @R) GO UNLOCK D2 AND RETURN
9578 *
9579 * CARD FI LE
9580 *
1D9A 74 02 EO 9581 SFP200 ST  SFPCXI (, @R), @R SAVE D2 ENTRY PO NTER
1D9D B8 02 01 9582 TBN  @D2 O, @R, @GMEF END OF FILE | NDR ON ?
1DA0 F2 10 3A 9583 JT  SFP320 GO GET TO CARD FI LE PART 2
9584 *
9585 * DATA | TEM | N STACK MUST BE CONVERTED TO CARD OUTPUT
9586 * FORMAT AND | TS LENGTH DETERM NED
9587 *
1DA3 35 02 OD4E 9588 SFP220 L | $STAK, @R PO NT @R AT DATA | TEM
1DA7 B8 40 00 9589 TBN | @TAT(, @R, B@TYP CHARACTER CONSTANT ?
1DAA F2 90 30 9590 JF SFP320 NO, GO CONVERT TO UNPACKED FLT
9591 *
9592 * CHARACTER CONSTANT TO BE FORMATED
9593 *
1DAD BC 7D 00 9594 M/ | @TAT(, @R), B@QUO MOVE A QUOTE MARK TO LEFT END
1DB0 7C 13 EB 9595 M/ SFPDI C(, @R), | @CRF+1 NI TLZ CHAR ELEMENT LENGTH + 1
1DB3 E2 02 01 9596 SFP230 LA  @1(, @R, @R I NCR @R BY 1
1DB6 5F 00 EB EC 9597 SLC  SFPDI C(, @R), SFPONE(1, @R) DECR COUNTER BY ONE
1DBA F2 81 13 9598 JZ  SFP250 JUMP OUT OF LOOP | F ZERO
1DBD BD 7D 00 9599 CLI  @ERQ, @R), B@QO | S REF. CHAR A QUOTE MARK ?
1DCO DO 01 B3 9600 BNE  SFP230(, @R) NO, GO I NCR TO NEXT CHARACTER
1DC3 AC 10 12 11 9601 MWC | @QCRF(, @R),| @QCRF-1(1 @QCRF-1, @R) MOVE CONT TO Rl GHT
1DC7 E2 02 01 9602 LA  @L(, &R, @R I NCR @R BY ONE
1DCA BC 7D 00 9603 M1  @ERQ(, @R), B@&QO MOVE I N A MATCH NG QUOTE
1DCD DO 87 B3 9604 B SFP230(, @R) GO | NCR TO NEXT CHARACTER
1DD0 BC 7D 00 9605 SFP250 MVI  @ERQ(, @R) , B@QO MOVE | N RI GHT CLOSI NG QUOTE
9606 *
9607 * ENTI RE CHARACTER ELEMENT HAS BEEN FORMATTED
9608 *
1DD3 34 02 0D59 9609 ST I$VRKL, @R SAVE CHAR- CON RI GHT END ADDR
1DD7 OF 01 OD59 OD4E 9610 SLC | $WRKL, | $STAK( @CADDR) DECR BY START CADDR - LENGTH 1
9611 *
9612 * ACCESS PART 2 OR PUT TO CARD FI LE ROUTI NE
9613 *
1DDD C2 02 0000 9614 SFP320 LA  *-* @R RESTORE D2 ENTRY ROUTI NE
1DEO0 9615 SFPCXI EQU  SFP320+@FPl * FROM POl NTER SAVE AREA
9616 *
1DE1 CO 87 12B1 9617 B | $CALL GO TO CARD FI LE ENTRY IN
1DE5 2000 1DE6 9618 DC  AL( @/ADDR) ( V$XSPT+3*B@LSZ) * SFPUTR - PART 4
9619 *
9620 * CARD OUTPUT COVPLETED - GO TO SFPUTR GENERAL RETURN
9621 *
1DE7 DO 87 7E 9622 B SFP150(, @R) GO TO UNLOCK D2 RCD
9623 *
9624 * PART 1 - WORKAREAS, EQUATES AND CONSTANTS
9625 *
1DEA 1DEB 9626 SFPDEV DS CL( @ADDR) SAVE SYS OUTPUT DEVI CE STATUS
9627 *
1DEB 9628 SFPDIC EQU  SFPDEV CHAR- CON ELEMENT COUNTER
9629 *



SFPUTR - PROLOGUE -
ERR LOC OBJECT CODE

1DEC 01

1DED 0707
1DEF 2004
1DF1 0100

VM PUT ROUTI NE
ADDR STMI' SOURCE STATEMENT

1DEC 9630 SFPONE DC XL1' 01"

1DEE 9631 SFPVMPT DC AL2( $$PRNT)
1DFO 9632 SFPCRT DC AL2( $SPLYN)
1DF2 9633 SFPVD2 DC AL2( V$SFD2)

VER 15, MOD 00 31/05/21 PACE 148

| NDR FOR QUTPUT TO PRI NTER
| NDR FOR QUTPUT TO CRT
VADDR OF VM DI RECTORY 2



SFPUTR -

PROLOGUE -

ERR LOC OBJECT CODE

1E00

1E00
1E04
1EO07
1EOA

1E0D
1E12
1E17
1E1B
1E1E
1E22
1E26
1E29
1E2C
1E2F
1E33
1E36
1E39
1E3C

1E3F
1E43
1E46
1E49
1E4AC
1EAF

1E52
1E55
1E59
1E5C
1E5F
1E62
1E65
1E68
1E6C
1E70

1E73
1E76
1E79

1E/D
1E80
1E83
1E87

144A 05
1449 02
1349

F4

F4 05
F6 01

04 08

08 04
07 07

VM PUT ROUTI NE

ADDR STMI' SOURCE STATEMENT

1E00
1E00

1E/C

9635
9636
9637
9638
9639
9640
9641
9642
9643
9644
9645
9646
9647

9649
9650
9651
9652
9653
9654
9655
9656
9657
9658
9659
9660
9661
9662

9664
9665
9666
9667
9668
9669
9670
9671
9672
9673
9674
9675
9676
9677
9678
9679
9680
9681

9683
9684
9685
9686
9687
9688
9689
9690

SFPBS2

* X %k X X X

SFP350

SFP370

SFP385

SFP400
SFP410

SFP430
SFP450
SFP460
SFPXR1

VER 15, MOD 00 31/05/21 PAGE 149

ORG *,B@QVPG 0 PLACE MODULE AT PAGE BOUNDARY
EQU * ESTABLI SH
USI NG SFPBS2, @R * BASE RESI STER

THE FILE SPECIFIED IS A DI SK FI LE

@R PO NTS TO THE CURRENT D2 ENTRY.

THE CONSTANT TO BE PUT IN THE FILE I S I N THE
STACK | N PACKED FORVAT, |F NUMERI C

CLC  @D2CS(@L2VB, @R), @D2BS(, @R) |'S BUFFER FULL ?

JNE  SFP350 NO, BYPASS BUFFER WRI TE
B SFP580( , @R) GO WRI TE BUFFER
J SFP370 BYPASS BFR ACCESS

MC | $VADR, @D2CP( @L2CP, @R) COVBI NE CURR PO NTER & VM BASE
ALC | $VADR- 1, @D2VB( @L2VB, @XR) * PACGE TO SET CURR BFR PAGE
B | $VMDFY ACCESS & SET CURR BFR MODI FI ED
Wi SFPWRK(, @R) , @ERO I NI TLZ SPACE LEFT COUNTER

SLC  SFPWRK(, @R), @D2CB( @L2CB, @R) CALC SPACE LEFT I N BFR
M/C  SFPSI O, @BR), @D2l O @L21 O, @XR) SAVE FI LE PREC

ST SFPXR1(, @R), @XR SAVE PO NTER TO D2 ENTRY

TBN  @D2l Q(, @XR) , @G MEF END OF FILE | NDR ON ?

JF SFP385 NO, GO SET PO NTER TO STACK
L | $CADR, @XR SET PO NTER TO CURR BFR LOCO.
Wi @ERQ(, @XR) , @OF MOVE | N AN ECF CODE

L SFPXR1(, @R), @XR RELOAD D2 ENTRY PO NTER

B SFP580( , @R) GO WRI TE BUFFER

B SFP490(, @BR) GO TO RETURN

L | $STAK, @XR SET PO NTER TO STACK

TBN | @GTAT(, @XR) , B@TYP CHARACTER CONSTANT ?

JT SFP430 YES, SO SET LENGIH

TBN  SFPSI Q(, @BR) , @MFP 'S FI LE PREC = LONG ?

JT SFP400 YES, GO CHECK RUN PREC

Wi SFPCNL(, @R), | @QPFS SET CON LNG FOR SHORT PREC.

| F RUN PREC = SHORT, NEXT INSTR IS A JUWP TO RELOAD PO NTER

TO D2 ENTRY. |F RUN PREC = LONG INSTR IS A NOP

JC SFP450, | @RSW JUW | F RUN PREC = SHORT

MWC | @PEXS(, @XR), | @PEXL( @81, @XR) SET EXPONENT TO SHORT PREC
SBF | @TAT(, @XR) , B@PREC SET CON | NDR TO SHORT PREC

J SFP450 GO RELOAD D2 ENTRY PO NTER

\v SFPCNL(, @R), | @ PFL SET CON LNG FOR LONG PREC.

JC SFP450, @QJCB- | @PRSW@NOP | F RUN = LONG, GO RELOAD D2 PTR
SBN | @TAT(, @R), B@REC SET CON | NDR TO LONG PREC

MWC | @PEXL(, @XR), | @PEXS( @1, @XR) SET EXPONENT FOR LONG PREC
SLC | @EXL-1(, @R), | @PEXL- 1( SFPDLS, @XR) SET EXTRA DIGA TS TO O
J SFP450 GO RELOAD D2 ENTRY PO NTER

WI SFPCNL(, @BR) , | @Q.CRV
ST SFPSTK(, @BR) , @R
* _ % R

SET CON LNG FOR CHAR CONSTANT

I NI TLZ CON- MOVE STACK CADDR
RESTORE CURR D2 ENTRY PO NTER
CADDR OF CURRENT D2 ENTRY

CLI SFPWRK(, @R) , @ERO | S SPACE LEFT AT MAXI MUM ?

JE SFP500 YES, BYPASS REST OF TESTI NG

M/C  SFPPRT(, @R), SFPWRK( 1, @R)  MOVE SPACE LEFT TO MOVE LENGTH
SLC  SFPWRK( @1, @R), SFPCNL(, @R) DECR SPACE LEFT BY CON- LNG

EQU  SFP460+@P1



SFPUTR - PROLOGUE -

ERR LOC

1E8B
1E8E
1E92
1E96
1E9A
1E9E
1EA2
1EAS
1EA9

1EAD
1EB1
1EB6
1EB9
1EBD
1EC1
1ECS

1ECB
1ECF
1ED3
1EDS
1EDA
1EDD

1EEO
1EE3
1EEY
1EE9
1EEE

1EF2
1EF2
1EF2
1EF3
1EF4
1EF5
1EF7
1EF7
1EF7
1EF9
1EFB

OBJECT CODE

F2 84 1F

6C 01 F6 OB
6C 01 F4 09
5F 01 F6 F4
6F 00 F6 04
5F 01 F6 FC
F2 84 0C
3C BA 0CBC
CO0 87 1203

5C 00 F8 F2
4C 01 C8 144cC

0C 00 0000 0000

74 08 F1
CO0 87 12B1

1C 01 144C FA
CO 87 0000

00
00

0000
0001

VM PUT ROUTI NE
ADDR STMI' SOURCE

9691
9692
9693
9694
9695
9696
9697
9698 SFP480
9699 SFP490

9701 SFP500
9702 SFP510
9703
9704
9705
9706
9707 SFP550
1EC8 9708 SFPBFR
1EC6 9709 SFPMWL
1ECA 9710 SFPSTK
9711
9712
9713
9714 SFP560
9715
9716
9717 *
9718 *
9719 *
9720 SFP580
9721
1EE8 9722
9723
9724 SFP590
9725 *
9726 *
9727 *
1EF2 9728 SFPCNL
9729
1EF2 9730
1EF3 9731
1EF4 9732 SFPWRK
1EF6 9733 SFPWK2
1EF8 9734 SFPPRT
9735
1EF8 9736
1EFA 9737 SFPSCA
1EFC 9738 SFPCO1
9739 *
9740 *
9741 *
1EF6 9742 SFPSI O
0004 9743 SFPDLS
OOFF 9744 SFPMS1

STATENMENT
JH  SFP500
MVC
M/C  SFPWRK(, @R), @D2DD(
SLC
SLC
SLC
JH  SFP510
M/l | $ERRC, @&715
B | $RTRN
M/C  SFPPRT(, @R), SFPCNL( 1, @R)
MVC
M1 SFPML(, @R), SFPVS1
ALC
ALC
ALC
MWC *_ *( @/Q) Sk _k
EQU  SFP550+@Pl
EQU SFP550+@
EQU  SFP550+@P2
ALC
SLC
BZ  SFP490(, @R
ALC
B SFP580( , @BR)
B SFP500( , @BR)
ST  SFP590+@P1(, @R), @G\RR
B | $CALL
DC
M/C | $CADR, SFPSCA( @ADDR, @R)
B * _ %
DS CL1
ORG  SFPCNL
DC  XL1' 0O
DC  XL1' 00'
DS CL1
DS  CL2
DS  CL2
ORG  SFPPRT-1
DC  XL2' 0
DS  CL2
DC L2 1
PART 2 - EQUATES
EQU  SFPWK2
EQU | @PFL- | @PFS
EQU X FF

VER 15, MOD 00 31/05/21 PACE 150

GO MOVE CONSTANT | F SPACE

SFPWK2( @L2FS, @R) , @D2FS(, @R) MOVE FILE SI ZE TO WORKFLD

@L2DD, @R) DECR BY

SFPVK2(, @R) , SFPVRK( @L2FS, @R) * SECTORS USED
SFPVK2(, @R) , @D2CS( @L2CS, @R) CALC SECTORS LEFT IN
SFPWK2( @L2FS, @R) , SFPCO1(, @R) * FILE

MORE, GO SET UP PART- CON MOVE
SET EOF ERROR CODE
RETURN

SET LENGIH OF CON- MOVE

SFPBFR( @ADDR, @BR) , | $CADR | Nl TLZ BUFFER CADDR FOR MOVE

CALC LENGTH

SFPMWL( @1, @R), SFPPRT(, @R) * OF MOVE
SFPSTK( @1, @R), SFPWL(, @R) | NCR STACK BUFFER CADDR S
SFPBFR( @1, @R) , SFPWL(, @R) * BY LENGTH OF MOVE

MOVE CONSTANT FROM STACK TO BFR
CADDQ OF BUFFER LOCATI ON

LENGTH OF MOVE

CADDR OF STACK LOCATI ON

@D2CP( @L2CP, @R), SFPPRT(, @R) | NCR D2 ENTRY BFR PO NTER
SFPCNL( @1, @R) , SFPPRT(, @R) DECR CON- LNG BY LNG MOVED

| F ALL MOVED, GO TO RETURN

SFPSTK( @1, @R) , SFPC01(, @R) | NCR STACK CADDR FOR NXT MVE

VM BUFFER MJUST BE WRI TTEN TO THE SAVED FI LE

SAVE RETURN
EXECUTE PART 3

AL( @/ADDR) ( VEXSPT+2* B@LSZ) * OF SFPUTR

RETURN TO CALLI NG LOCATI ON

PART 2 - WORK AREAS AND CONSTANTS

SAVE AREA FOR CONSTANT LENGTH
* INITIALI ZE TO

* ZERO

INITLZ TO ' 0" TO USE WRK AS 2
WORKAREA TO CALC SPACE LEFT
WORKAREA TO CHECK FOR EOF
WORKAREA TO FOR MOVE LENGTH

* INNTLZ TO ZERO, 1ST BYTE W LL
* ALLWAYS BE 0.

SAVE AREA FOR VM BUFFER CADDR
ONE CONSTANT

SAVE AREA FOR FI LE PRECI SI ON
LNG LONG PREC, EXTRA SI GNI FI CNCE
M NUS 1



SFPUTR -

PROLOGUE -

ERR LOC OBJECT CODE

1F0O0

1F00
1F05
1F09
1FOE
1F12
1F15
1F18

1F1B

1F1E
1F23
1F28
1F2E
1F34
1F38
1F3B

1F3E
1F42

1F44
1F47
1F4A
1F4D

1F50
1F54

1F56
1F58
1F5C

1F60
1F64

1F66
1F6B
1F70

F2 87

74 01
7C 84
74 01
74 02

Co 87
0000

0444
C2 01
C2 02

Co 87
057F

2C 01
2E 00
Co 87

144A 8B
1358

76 144B
04 03
09

01

03

48

2C 144B
32 144B
0D59 1EF2
0D5B 1ECA
0D58

43

43

0025

0000
0000

0025

144A 05
1449 02
1349

VM PUT ROUTI NE

ADDR STMT

1F00
1F0O0

1F43

1F55

1F57

1F65

9746
9747
9748
9749
9750
9751
9752
9753
9754
9755
9756
9757
9758
9759
9760
9761
9762
9763
9764
9765
9766
9767
9768
9769
9770
9771
9772
9773
9774

9776
9777
9778
9779
9780
9781
9782
9783

9785
9786
9787
9788
9789
9790
9791
9792
9793
9794

9796
9797
9798
9799
9800
9801

SOURCE STATEMENT

ORG *,B@QVPG 0
SFPBS3 EQU  *

USI NG SFPBS3, @R ESTABLI SH BASE REG STER USAGE
M/C | $VADR, SFPRT2( @ADDR, @R) REFERENCE PAGE 2 OF
B | $CVAD * THE SFPUTR ROUTI NE
M/C  SFP680+@P1-1(1, @R), | $CADR-1 SET UP RTRN CADDR FOR PG CA
CLC  @D2CS(@L2VB, @R), @D2BS(, @R) | S VM BUFFER FULL ?
JE  SFP610 YES, GO SET UP FOR SFLOAD
TBN  @D21 O(, @R) , GMEF ECF | NDR SET ?
JT  SFP610 YES, GO SET UP FOR SFLOAD
*
* CURRENT BUFFER PAGE | N CORE IS FILLED, BUT VM BUFFER
* NOT FULL. GET NEXT PAGE OF BUFFER | NTO CORE.
*
J SFP675
*
* VM BUFFER MUST BE PUT TO SAVED FILE. SET UP & EXEC SFLOAD
*
SFP610 MVC  SFP625+@P2- 1(1, @R), | $CADR-1 SET UP CADDR FOR CON-LNG
M/C  SFP630+@P2- 1(1, @R), | $CADR- 1 SET UP CADDR FOF CON- CADDR
SFP625 MVC | $WRKL, SFPCNL( 1) MOVE CON- LNG FOR SFLOAD
SFP630 MC | $WRK2, SFPSTK( @ADDR) MOVE CADDR OF CON FOR SFLOAD
MW 1 $WRK1- 1, @PUT SET QUTPUT | NDR FOR SFLOAD
ST  SFP635+SFP5(, @R), @GR SET UP CADDR OF DPL TO
M/I  SFP635+SFP5(, @R), SFPDID * WRI TE OUT | NTERPRETER
*SFP635 DI SK @ERO WRITE | T OQUT

SFP635 B $DI SKN
DC  AL2( @ERO
*** END OF EXPANS|I ON ***

ST  SFP640+SFP5(, @R), @R
M/l  SFP640+SFP5(, @R), SFPD2D
ST  SFP650+@P1(, @R) . @R
ST  SFP655+@P1(, @R) . @R
* SFP640 BLOAD @ERO

SFP640 B $BLOAD
DC  AL2( @ERO
**x* END OF EXPANS|I ON ***

*
* RETURN FROM SFLOAD
*
DC  AL( @ADDR) ( $DPLSV- 5)
SFP650 LA  *-*, @R
SFP655 LA  *-* @R
* DI SK $WAI TF
B $DI SKN
DC  AL2($WAI TF)
*** END OF EXPANSI ON ***

VER 15, MOD 00 31/05/21 PAGE 151

PLACE MODULE_AT PAGE BOUNDARY
* FOR TH S PAGE

PERFORM PHYSI CAL DI SK OP
DPL ADDRESS

SET UP CADDR OF DPL TO
* READ & EXECUTE SFLOAD
SAVE BASE REQ STER
SAVE PO NTER TO D2 ENTRY
GO EXECUTE SFLOAD
LOAD AND EXECUTE WORK AREA PGM
DPL ADDRESS

CADDR OF | NTERPRETER READ DPL
RESTORE BASE

RESTORE D2 PO NTER

VWAI' T FOR | NTERPRETER
PERFORM PHYSI CAL DI SP OP

DPL ADDRESS

SFP675 MWC | $VADR, @D2CP( @L2CP, @XR) SET UP VADDR OF NEXT PAGE
ALC | $VADR- 1, @D2VB( @L2VB, @XR) * OF VM BUFFER
B | $VDFY ACCESS & SET FOR MADI FI CATI ON
*
* THE NEXT | NST HAS BEEN MODI FI ED TO UP THE CADDR OF THE
* BUFFER | NTO A SAVE AREA I N PART 2 OF SFPUTR



SFPUTR - PROLOGUE - VM PUT ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 152
9802 *
1F74 OC 01 1EFA 144C 9803 SFP680 MVC  SFPSCA, | $CADR( @CADDR)
1F7A GO 87 1203 9804 B | $RTRN RETURN TO SFPUTR - PART 2
9805 *
9806 * PART 3 - DPL'S
9807 *
9808 *SFPDP1 DPL FUNC=@PUT, DADDR=#@/SFI , CNT=#@/SL, CADDR=#$$| NS
1F7E 9809 SFPDP1 EQU  * DI SK PARAMETER LI ST
1F7E 02 1F7E 9810 DC AL1( @PUT) REQUESTED FUNCTI ON
1F7F 09A1 1F80 9811 DC AL2( #@/SFI ) DI SK ADDRESS
1F81 OF 1F81 9812 DC AL1( #@/SL) SECTOR COUNT
1F82 0600 1F83 9813 DC AL2( #$$1 NS) BUFFER ADDRESS
9814 *** END OF EXPANS| ON ***
007E 9816 SFPD1D EQU  SFPDP1- SFPBS3 DI SP TO | NTRP WRI TE DPL
9817 *
9818 * SFPDP2 DPL FUNC=@PGET, DADDR=#@5FLO, CNT=# @dbFL, CADDR=#$$SFL
1F84 9819 SFPDP2 EQU  * DI SK PARAVMRM RST
1F84 01 1F84 9820 DC AL1( @CGET) REQUESTED FUNCTI ON
1F85 0499 1F86 9821 DC AL2( #@BFLO) DI SK ADDRESS
1F87 05 1F87 9822 DC AL1( #@ObFL) SECTOR COUNT
1F88 OFOO 1F89 9823 DC AL2( #$$SFL) BUFFER ADDRESS
9824 *** END OF EXPANSI ON ***
0084 9826 SFPD2D EQU  SFPDP2- SFPBS3 DI SP TO SFLOAD READ DPL
9827 *
9828 * PART 3 - CONSTANTS, SAVE AREAS & EQUATES
9829 *
1F8A 1EOO 1F8B 9830 SFPRT2 DC AL( @/ADDR) ( V$XSPT+B@Q. VPG VADDR COF SFPUTR PART 2
9831 *
0005 9832 SFP5 EQU 5 DI SP TO DPL- ADDR
OF00 9833 SFPSAO EQU  $$KLD1+X 0900’ CORE LOAD ADDR OF #SFLOA



SFPUTR -

PROLOGUE -

ERR LOC OBJECT CODE

2000

2000
2003
2007

200B
200E

2011
2015
2018
201D
2020

2023
2027
202B

202E
2032
2036
2039

203C
203F
2043
2047

204A
204E
2051
2054
2057
205B
205F
2063

2066
2069
206C
206F

AC
BC

0A27
08 07
01

VM PUT ROUTI NE

ADDR STMI' SOURCE STATEMENT

2000
2000

9835
9836
9837
9838
9839
9840
9841
9842
9843
9844
9845
9846
9847
9848
9849
9850
9851
9852
9853
9854
9855
9856
9857
9858
9859
9860
9861
9862
9863
9864
9865
9866
9867
9868
9869
9870
9871
9872
9873
9874
9875
9876
9877
9878
9879
9880
9881
9882
9883
9884
9885
9886
9887
9888
9889
9890

SFPBS4

*
*
*

*
*
*

SFP720
SFP725

SFP730

*
*
*

SFP750

VER 15, MOD 00 31/05/21 PACE 153

ORG *,B@VPG 0
EQU *
USI NG SFPBS4, @R

PLACE MODULE AT PAGE BOUNDARY
* REQ STER USAGE
ESTABLI SH BASE

ENTRY TO PART 2 OR PT TO CARD FI LE ROUTI NE
ST SFP830+@DP1(, @R), @R SAVE D2 PO NTER

M/C  SFPVCA(, @R), @D2CP( @L2CP, @R) SAVE CURRENT BFR PO NTER
M/C  SFPCBP(, @R), @D2VB( @L2VB, @R) SAVE BFR BASE PAGE NUM

TBN  @D2l (, @XR) , @MEF
JT SFP800

END OF FILE I NDR ON ?
YES, GO CLEAR & FLUSH BUFFER

L | $STAK, @XR PO NT @R AT STACKED CONSTANT
ST SFPSTC(, @R), @XR SAVE STACK PO NTER

MWC  SFPCFL( @L2CB, @R), | $WRK1 SET CHAR- CON LENGTH- 1

CLI | @TAT(, @XR) , B@QUO IS 1T A CHAR- CON ?

JE SFP785 YES, GO CHECK FOR FI'T

DATA ITEM IS NUMERI C - CONVERT | T TO OQUTPUT FORVAT

B | $CPUF UNPACK THE NUVBER
MC | @REC+1(, @R), | @REC(| @REC, @R) SHI FT MANTI SSA Rl GHT 1
M1 | @TAT+1(, @R), B@PNT | NSERT DECI MAL POl NT

CONVERT EXPONENT TO OUTPUT FORVAT

MWC | @PREC+5(, @XR) , SFPEXI ( SFPLEX, @BR) MOVE | N EXPONENT | MAGE
SLC | @TAT(, @XR), SFPEZR(1, @R) DETERM NE EXP. MAGNI TUDE

JZz SFP750 BYPASS CONVERSI ON TO DEC | F O

JH SFP720 BYPASS RE- COVPLEMENT | F POSI TI VE

NEGATI VE EXPONENT - MODI FY SI GN AND RECOVPUTE BI NARY EXPONENT

Wi SFPNGE(, @R) , @ERO DETERM NE BI NARY MAGNI TUDE OF
SLC  SFPNGE( 1, @BR), | @TAT(, @XR) * NEGATI VE EXPONENT

MWC | @BTAT(, @XR), SFPNGE( 1, @R) PUT ABS VALUE I N STACK EXP PGS
Wi | @PREC+3(, @XR), B@ NS MAKE EXPONENT SI GN NEGATI VE

CONVERT BI NARY EXPONENT MAGNI TUDE TO ZONED DECI MAL

ZAZ  SFPDAC( SFPLXM @BR), SFPZD1(1, @R) SET ACCUMULATOR - 1

Wi SFP725+@Y , @R), @B1 SET BI NARY MASK FOR 2**6 BI T
TBN | @TAT(, @XR), @/Q TEST BI NARY EXP MAGNI TUDE BI T
JF SFP730 BYPASS DEC. EXP. INCR I F ZERO
AZ | @PREC+5( SFPLXM @XR) , SFPDAC( SFPLXM @R) | NCR DECI MAL EXP
ALC  SFP725+@) , @BR), SFP725+@X 1, @R) SHI FT Bl NARY MASK LEFT
AZ SFPDAC( SFPLXM @BR) , SFPDAC( SFPLXM @R) DOUBLE DEC ACCUM
BNQz SFP725(, @R) REPEAT LOOP UNTI L ACCUM > 64

DETERM NE AND SET SI GN OF MANTI SSA

Wi | @GBSTAT(, @XR) , B@BLNK I NI TLZ SI GN TO PCSI Tl VE
TBN | @PREC+1(, @XR), B@ZPCS | S MANTI SSA POSI TI VE ?
JT SFP760 YES, BYPASS NEGATI VE HANDELI NG

M/ | @TAT(, @R), B@ NS SET SI GN TO NEGATI VE



ERR

SFPUTR -

PROLOGUE -

LOC OBJECT CODE

2072 BA FO 08

2075

2078
207C
2080
2084
2087
208A
208B
208B
208D
208D

2090
2094

2095
2095
2096
2099
209C

20A0
20A4
20A8

20AA
20AE
20B1
20B4

20B7
20BB
20BF

20C1
20C5
20C8

7C 0C

F2 04

35 02
Co 87
2A96

27

1330

60
5F 60

144C
12B1

BF 94
1330

1349
0A

VM PUT ROUTI NE

ADDR STMT

208B

2095
2094

2095

20A9

20C0
20C0

9891
9892
9893
9894
9895
9896
9897
9898
9899
9900
9901
9902
9903
9904
9905
9906
9907
9908
9909
9910
9911
9912
9913
9914
9915
9916
9917
9918
9919
9920
9921
9922
9923
9924
9925
9926
9927
9928
9929
9930
9931
9932
9933
9934
9935
9936
9937
9938
9939
9940
9941
9942
9943
9944
9945
9946

SOURCE

*
*
*

SFP760
*

*
*

SFP785

SFP790

* X ok ¥ X

SFP800
SFPCBV
SFPCBP

*
*
*

SFP830

*
*
*

SFP850

SFPVCA
SFPCPT

STATEMENT VER 15, MOD 00 31/05/21 PACE 154

SBN

| @REC+1(, @XR) , B@POS CLEAR MANTI SSA SI GN | NDR.

SET LENGTH OF NUMERI C VALUE | N STACK

Wi

SFPCFL(, @R), | @REC+SFPENC SET EXTERNAL LENGTH OF NUM CON

DETERWNE I F TH S DATA ITEM WLL FI'T ON CURRENT CARD

wC
ALC
TBN
JF
v
CLI
ORG
DC
ORG
JNH

SFPCPW, @R), SFPCPT( 1, @R)  MOVE CURR PT TO WORK AREA
SFPCPW @L2CB, @R), SFPCFL(, @R) CALC NEXT BFR SPACE
$CONFG, $BI GCD 'S 1 BM 129 CONFI GURED ? 1-4
SFP790 JUW | F NOT 1-4
SFP790+1(, @R), @CRDL- 2 CHANGE LENGIH TO BI G CARD 1-4
SFPCPW, @R) , *- * WLL ADJ LNG FI'T ON CARD ? 1-4
SFP790+@Q PO NT TO I NI TLZ LENGTH 1-4
AL1( @CARDL- 2) I NI TIALI ZE FOR 96 COL CARD 1-4
SFP790+@ NST3 RESTORE | NSTRUCTI ON ADDR REG 1-4
SFP850 YES, GO PUT IT I N BUFFER

CARD SUFFER CAN NOT CONTAI'N THE ENTI RE NEXT CONSTANT OR
END OF FI LE HAS OCCURRED.

CLEAR THE UNUSED PORTI ON OF THE BUFFER

B
DS

EQU
ORG
DC
A

Wi
wC

| $LDXR PO NT @R TO 1ST BYTE

CL( @/ADDR) VADDR OF CARD BUFFER PAGE
SFPCBV- 1 PAGE ADDRESS

SFPCBV I NI TLZ THE DI SPLACEMENT TO

* THE FI RST BYTE OF THE BUFFER
SFPCPT(, @R) , @R | NCR @XR TO FI RST UNUSED BYTE
@CARDL(, @R), B@LNK BLANK OUT THE UNUSED PORTI ON
@CARDL- 1(, @XR) , @CARDL( @CARDL, @XR) * OF THE CARD BUFFER

XL( @L2CB) ' 00'

CALL THE I/ 0O ROUTI NE TO PUNCH THE CARD

L
B
DC

PO NT

LA
TBN
BT
Wi

| $CADR, @R PO NT @R TO BUFFER
| $CALL EXECUTE THE CARD
AL ( @/ADDR) ( V$SCDO) * PUT ROUTI NE

@XR BACK TO D2 ENTRY AND CHECK FOR END OF FI LE

*-* @R PO NT @R TO D2 ENTRY

@D21 ', @XR), G MREF END OF FILE I NDR ON ?
SFP950( , @R) YES, GO TO RETURN

SFPCPT(, @R) , @ERO MOVE A ZERO TO CURR BYTE PT

PUT DATA | TEM I N CARD BUFFER

ALC
B
DS

EQU
B

CLI
JE

SFPVCA- 1(, @R) , SFPCBP( @L2VB, @R) | NCR BFR DI SP BY VM BASE

| $LDXR PO NT @R AT

CL( @/ADDR) * 1ST UNUSED BUFFER PGSI T1 ON
SFPVCA DI SP. TO 1ST UNUSED SPACE

| $VMDFY SET BUFFER MODI FI ED 1-4
SFPCPT(, @R) , @ERO 1ST DATA | TEM ON CARD

SFP865 YES, BYPASS SEPERATOR PLACEMENT



SFPUTR - PROLOGUE -

ERR LOC

20CB
20CE
20D1

2005
20D9
200D

20E2
20E5
20E9
20ED
20F1

20F5
20F6
20F7
20FB

20FC

OBJECT CODE

BC 6B 00
E2 02 01

5E 00 E1 DE
8C 00 00 0000

01
F1
C54EFOFO
80

VM PUT ROUTI NE

ADDR

20DF
20DE
20E1

0004
0002
0005

20F5
20F6
20FA
20FB

20FD
20FD
20FD

STMI

9947
9948
9949
9950
9951
9952
9953
9954
9955
9956
9957
9958
9959
9960
9961
9962
9963
9964
9965
9966
9967
9968
9969
9970
9971
9972
9973
9974
9975
9976
9977
9978
9979
9980
9981
9982
9983
9984
9985
9986

SOURCE

*
*
*

SFP865

SFP875
SFPDCA
SFPCFL
SFPSTC
*

*
*

SFP950
*

*
*

SFPLEX

STATEMENT VER 15, MOD 00 31/05/21 PACE 155

PLACE A SEPERATOR BEFORE THE CURRENT DATA | TEM

Wi
LA
ALC

@ERQ(, @GXR) , B@MVA PUT SEPORATOR | N CARD BUFFER
@1(, @XR), @R | NCR @R TO NEXT UNUSED BYTE
SFPCPT(, @R) , SFPX01(1, @GR) | NCR CARD BUFR PT BY 1

PLACE THE DATA I TEM I N THE CARD BUFFER

SFPSTC( 1, @R), SFPCFL(, @R) * OF DATA | TEM
SFPDCA(, @R) , SFPCFL( 1, @R) SET BUFFER DI SP TO CON LEFTEND

o(@Q @R, *-* MOVE DATA | TEM TO BUFFER
SFP875+@l DI SP FROM @XR TO LH BFR ADDR
SFP875+@Q EXTERNAL FORMAT LENGTH M NUS 1
SFP875+@p0P2 LEFT HAND STACK CADDR OF | TEM

UPDATE D2 CURRENT ENTRY BUFFER PO NTER AND RETURN

L
wC
ALC
ALC
B

EQU

SFPLXM EQU

SFPENC
*

SFPX01
SFPZD1
SFPEXI
SFPEZR
*

SFPDAC
SFPNGE

EQU
DC
DC
DC
DC
DS

EQU

SFPCPW EQU
*

*
*

SFP830+@DP1(, @BR) , @XR RESTORE D22 ENTRY PO NTER
@D2CB( @L2CB, @R), SFPCPT(, @R) SET I N STARTI NG DI SP.
@D2CB( @L2CB, @XR) , SFPCFL(, @R) | NCR TO ENDI NG DI SP.

@D2CB( @L2CB, @R), SFPX01(, @R) | NCR TO NEXT UNUSED SPACE

| $RTRN RETURN
PART 4 - EQUATES, WORKAREAS AND CONSTANTS

4 LENGTH OF EXPONENT | MAGE

2 LENGTH OF ZONED DEC. EXPONENT
SFPLEX+2- 1 LENGTH- 1 OF EXTRA NON- PREC CHAR
XL1' 1 Bl NARY 1

DLl 1 ZONED DECI MAL 1

CL( SFPLEX) ' E+00' EXPONENT | MAGE, I NI TLZ ZERO
AL1( BGNXZR) ZERO NORMALI ZED EXPONENT

CL( @CADDR) DECI MAL ACCUMULATOR WORK AREA
SFPDAC NEGATI VE EXPONENT WORK AREA
SFPNGE BUFFER OVERFLOW CALC WORK AREA

END OF SFPUTR ROUTI NE



SFPUTR - PROLOGUE -
ERR LOC OBJECT CODE

VM PUT ROUTI NE
ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21

PAGE 156



SFGETR - PROLOGUE -

ERR LOC OBJECT CODE

VM GET ROUTI NE

ADDR STMT

9989
9990
9991
9992
9993
9994
9995
9996
9997
9998
9999

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 157

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

* * SFGETR |'S CALLED TO | NPUT THE NEXT SEQUENTI AL DATA ELEMENT FROM

AN EXTERNAL DATA RILE. TH S DATA FILE MAY BE ON DI SK OR CARD.

* THE NEXT SEQUENTI AL DATA ELEMENT, ARI THVETI C OR CHARACTER, | S
ACCESSED AND PLACED I N THE RUN-TI ME STACK AREA.

* I F INPUT | S FROM THE CARD READER, THE DATA ELEMENT MJUST BE CON\
VERTED TO | NTERNAL NOTATI ON BEFORE | T | S PASSED

* WHEN ALL DATA ELEMENTS I N THE BUFFERS ALLOCATED TO THE FI LE ARE
DEPLETED, A CALL IS MADE TO THE APPROPRRATE ROUTI NE TO REFI LL
THE BUFFERS | N VI RTUAL MEMORY.

ENTRY PO NTS
* THE ENTRY IS SFGETR. THE FORVAT OF THE CALLI NG SEQUENCE | S AS
FOLLOWG:
B | $CALL

DC  AL2(V$XSGT)

| NPUT:
* THE DI SPLACEMENT TO THE CURRENT FILE ENTRY IS IN THE D2 HEADER
* THE ADDRESS OR THE LOCATI ON TO PLACE THE NEXT CONSTANT FROM THE
FILE IS I N | $STAK.

QUTPUT
* THE CONSTANTS ARE MOVED | NTO THE STACK REFERENCED I N THE ADDR
AT | $STAK

EXTERNAL REFERENCES
| $MDFY - PAG NG ENTRY TO SET BASE PAGE WRI TE BACH | NDI CATOR
| $LOCK - PAG NG ENTRY TO LOCK PACE | N CORE
| $CVAD - PAG NG ENTRY TO ACCESS PAGE
| $CALL - PAG NG ENTRY TO CALL ANOTHER ROUTI NE
| $UNLK - PAG NG ENTRY TO UNLOCK PAGE
| $RTRN - PAG NG ENTRY TO RETURN TO USER
DKDI SK - DI SK | OCR
SFLOAD - BUFFER TRANSFER ROUTI NE
DFRDI N - CARD READ ROUTI NE
| $STAK - LOCATI ON OF ADDRESS COF STACK TO PLACE CONSTANT
| $ERRC - ERROR CCDE SAVE AREA

EXITS, NORVAL
THE CONSTANTS ARE PLACED I N THE RUN-TI ME STACK, AND CONTROL
RETURNED VI A | $RTRN.

EXITS, ERROR
I N THE EVENT OF AN ERROR, AN ERRCOR CODE | S PLACED I N $$ERRC, AND
CONTRCL RETURNED TO THE USER VI A | $RTRN.

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R

TABLES/ WORK AREAS



SFGETR - PROLOGUE - VM GET ROUTI NE

ERR LOC OBJECT CODE ADDR STMT

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 158
* D2 - VM DI RECTORY 2 - CURRENT USAGE |/ O | NFORVATI ON

*

*ATTRI BUTES

* REUSABLE, RELOCATABLE

*

* CHARACTER CODE DEPENDENCY
* THE OPERATI ON OF THI S MODULE DEPENDS UPON AN | NTERNAL REPRESENTA-
TI ON OF THE EXTERNAL CHARACTER SET WHI CH IS EQUVALENT TO THE ONE
USED AT ASSEMBLY TI ME.

NOTES
ERROR PROCEDURES
AN ERROR CCDE | S PLACED I N | $ERRC, AND CONTRCL RETURNED TO THE
USER

RES|I STER USAGE
REG STER 1 (@R) | S USED AS THE BASE REG STER
REG STER 2 (@XR) 1S USED TO REFERENCE THE CURRENT FI LE ENTRY
AND D2, AND TO REFERENCE THE RUN- TI ME STACK.

SAVED/ RESTORED AREAS
NONE.

MCODI FI CATI ON CONSI DERATI ONS
NONE.

REQUI RED NCDULES
@YSEQ - SYSTEM EQUATES
@XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS
@CANEQ - SYSTEM LOCATI ON EQUATES
@\XKAEQ - SYSTEM WORKAREA DADDR EQUATES
@CYCEQ - CYLI NDER ZERO EQUATES
@/NDEQ - VM DI RECTORY EQUATES
@RVEQ - ERROR MESSAGE EQUATES
@PFEQ - SYSTEM PROGRAM FI LE EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - BASI C COWPI LER EQUATES
$I @QU - BASI C | NTERPRETER EQUATES
$l @GBEQ $1 Q.EQ - STANDARD/ LONG PRESI SI ON EXECUTI ON EQUATES

OTHER
NONE

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

R b bk Sk R R SR R b b b Sk S b R R R Rk kS R R R R R ARk Sk kR S ARk Sk Sk I R b b b Sk S



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2100

2100
2105
2109
210D
2111
2114
2117
211A
211D
2120
2123
2126
212A
212D

2130
2133

2136
2139
213C
213F
2142
2146
214A
214B
214B
214C
214F
2153
2157
215A
215D

2160
2164

2166
2169
216C

216F
2172

Co 87
2A00

BC 1E
7C 40
7C 87

BD 40
F2 81

12B1
60
74

00
40

VM GET ROUTI NE

ADDR STMT

2100
2100
2100

2165

90
91
92

135

SOURCE

SFGBS1
SFCETR

SFG120
SFGL50
*

SF&00

SF&05
SFGBVA

SF&220
SF&225
*

STATEMENT
ORG *,B@VPG 0

EQU *

USI NG SFGBS1, @R

EQU *

M/C | $VADR, SFGVD2( @/ADDR, @R)
B | SMDFY

B | $LOCK

L | $CADR, @R

A @D2CF(, @R) , @R
TBN  @D2l O, @R) , @MCl
JT  SFG00

TBN  @D2l O, @R), @MCO
JT  SFGL20

TBN  @D2l O, @R) , @GM2FI
JT  SFGL50

M/ | $ERRC, @GE712

J SF&95

SBN  @D2I O, @R), @GMC

VER 15, MOD 00 31/05/21 PAGE 159

PLACE AT A PAGE BOUNDARY
ESTABLI SH BASE REG STER USE

ENTRY PO NT

ACCESS VM DI RECTCRY 2 (D2) AND
* SET FOR WRI TE BACK

LOCK I T I N CORE ALSO

PO NT XR TO CURRENT FI LE ENTRY
*

CURRENT USAGE = | NPUT ?

YES, GO CHECK DEVI CE CCODE
CURRENT USAGE = QUTPUT ?

YES, GO SET USAGE ERR

FI LE USAGE - | NPUT ?

YES, GO SET CURRENT USAGE

SET | NVALI D FI LE USAGE ERR CODE
RETURN

SET CURRENT USACE TO | NPUT

FI LE MAY CURRENTLY BE USED FOR I NPUT. CHECK | NPUT DEVI CE

TBN  @D2DC(, @XR) , @MBCD
JF SFG290

CARD FI LE ?
NO, GO ACCESS DI SK ROUTI NE

CARD FILE - ACCESS BUFFER AND LOCK | T I N CORE

CLI  @D2CB(, @R), SFGNFM
JE  SFQ&05

M1  SFR10+@X , @R) , @GNOP
M1 @D2CB(, @R), SFG\FM

M/C  SFGBVA- 1(, @R) , @D2VB( @L2VB, @R)

B | $LDXR
DS  CL( @ADDR)
ORG  SFGBVA

DC  XL1' O
ST  SFGCBA(, @R), @R
B | $MDFY
B | $LOCK

CLI  SFGCBP(, @XR), @ARDL
JC  SFG280, @NE
M1  SFQ10+@X , @R) , @GBNE

A CARD READ | S REQUI RED

B | $CALL
DC  AL( @ADDR) (V$SCDI )

M1  @ARDL(, @R), @CS
M1  SFE25+@1L(, @R), SFG CR

MWI  SFQ70+@), @R) , @CB
FORCE A COMMA DELI M TER BETVEEN

CLI  @ERY, @R), @GLANK
JE  SFQ&255

FI RST ACCESS OF THI' S FI LE ?

NO, BYPASS | NI TI ALI ZATI ON

FORCE AN I NI TI AL CARD RFAD

SET OFF FI RST ACCESS | NDI CATOR
SET UP VADDR OF BUFFER
ACCESS BFR & PONT @R TO I T
VADDR OF BUFFER

* I NI TI ALI ZE BYTE DI SPLACEMENT
* TO ZERO

SAVE BUFFER CCORE ADDRESS

SET FOR VWRI TE BACK 1-3
* IN CORE

MORE VALUES ON CARD ?

YES, BYPASS CARD READ- FORCE 1ST
RESET FORCE 1ST READ SW TCH

GO READ A
* CARD

PUT AN ECS FOLLOW NG CARD

| NI TLX FOR BLANKS VALI D FI RST
I NI TLX FOR A BLANK CARD

DATA | TEMS

TH' S CHARACTER A BLANK ?
YES, GO I NCR | F TRANSPARENT NOW



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2175
2178

217B
217E

2181

2184
2187

218A

218D
2190

2193
2196

2199
219C

219F
21A2
21A5

21A8
21AC

21AF
21B2

21B5
21B8

21BB
21BE

21C1
21C4

21C/

BD
F2

BD
F2

7C

6B
81

1E
81

80

40
87

02
87

87

00
40

00
40

c5

74
B5

FC
60

12B1

VM GET ROUTI NE

ADDR STMI' SOURCE STATEMENT

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

SF&227

*

VER 15, MOD 00 31/05/21 PACE 160

CLI @ERQ(, @XR) , @GCOMVA THI S CHARACTER A COWA ?

JE SF&260 YES, GO SET TRANSPARENT BLANK SW
CLI @ERQ(, @XR) , @GOCS THI S CHARACTER A ECS ?
JE SF&265 YES, GO RELOAD BUFFER PO NTER

M1 SFR70+@X , @R) , @GNOP SET NON- BLANK CARD SW TCH

CHECK FOR AND HANDLE CHARACTER CONSTANTS

CLI @ERQ, @R), B@QUO
IJNE SF®&35

LA @1(, @XR), @R

CLI @ERQ(, @XR) , @CS
JE SF&285

CLI @ERQ, @R), B@QUO
BNE SFG230(, @R

CLI @1(, @R, B@QUO
JE SF&55

TH' S CHARACTER A QUOTE ?
NO, BYPASS CHAR CON HANDLI NG

| NCR BFR PO NTER TO NEXT CHAR

TH S CHARACTER THE OEGCS ?
YES, GO SET ERROR CODE

TH' S CHARACTER A QUOTE ?
NO, GO | NCR TO NEXT

NEXT CHARACTER A QUOTE ?
YES, GO I NCR TW CE

CHECK FOR COWA DELI M TER REQUI RED

CLI  SF&25+@1(, @R), SFGBLK IS A BLANK(S) THE ONLY DELI MTER
M1  SFG25+@1(, @R), SFGRST SET SWTQ NEXT BLANK A DELIM TR

JNE  SF@&255 NOT ONLY DELIM GO I NCR TO NEXT
Wi *-*, @OWMVA REPLACE BLANK DELI M W TH COWWA
J SF&255 QO | NCR TO NEXT CHARACTER

VI SF&R25+@1(, @BR), SFGBLK  SET SWTO BLANK ONLY DELI METER
ST SF&Q40+@DP1(, @BR) , @R SAVE BLANK DELI METER LOCATI ON
| NCREMENT BUFFER PO NTER TO NEXT CHARACTER

LA @1(, AR, @R
B SFG220(, @R)

| NCR PO NTER
GO CHECK NEXT CHARACTER

COMVA RECOCGNI ZED AS THE REAL DELI M TER

M1  SFG25+@1l(, @R), SFG CR  SET SWTQ BLANKS TRANSPARENT
B SF&55(, @R) GO | NCR TO NEXT CHARACTER

ENTI RE CARD HAS BEEN CORRECTLY DELI M TERED
L SFGCBA(, @BR) , @R

BC SF&15(, @R, @QICB
GO TO PAGE 3 OF SFGETR TO SYNTAX CHECK THE DATA | TEMS

SET PO NTER TO BUFFER START
GO READ NEXT CARD I F TH S BLANK

B | $CALL &0 TO PACGE 3 OF STCGETR



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

21CB 23B7

21CD CO 87
21D1 23C6

2103 1C 01
2108 Q0 87
21DC F2 87

21DF 3C BD
21E3 DO 87

21E6 CO 87
21EA 2200

21EC 1C 01
21F1 CO 87
21F5 CO 87

21F9 0100
21FB

12B1

144A 4B
1350
oD

0CBC
D3

12B1

144A FA
1350
1203

VM GET ROUTI NE

ADDR STMI' SOURCE

21CC

2102

21EB

21FA
21FC

OOFF
OOFF
0040
003D
003A

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

SFGVD2
*

SFGCBA DS CL( @ADDR)
*
SFGNFM EQU X' FF'

STATEMENT VER 15, MOD 00 31/05/21 PAGE 161
DC AL( @/ADDR) ( VOXSGT+SF(320- SFGBS1) * FOR SYNTAX CHECK
QO TO PACE 3 OF SFGETR TO CONVERT AND STACK THE NEXT DATA | TEM

B | $CALL &0 TO PACGE 3 OF SFGETR TO

DC AL( @/ADDR) ( V$XSGT+SFX30- SFGBS1) * CONVERT & STACK | TEM
M/C | $VADR, SFGBVA( @Q/ADDR, @R) UNLOCK PAGE 1-3
B | $UNLK * BUFFER PAGE 1-3
J SF&295 GO TO GENERAL SFGETR EXI'T

\v | $ERRC, @OE718 SET ERROR CODE

B SF&R82(, @BR) GO UNLOCK BUFFER 1-3
DI SK FILE - GO TO NEXT PAGE OF SFGETR

B | $CALL EXEC PART 2 OF SFGETR - DI SK
DC  AL( @/ADDR) ( V$XSGT+B@BLSZ) * FILE DATA ACCESS

GENERAL EXI T FROM SFGETR
M/C | $VADR, SFGVD2( @/ADDR, @R) UNLOCK

B | SUNLK * DI RECTORY 2

B | SRTRN RETURN TO CALLER
CONSTANTS, WORKAREAS & EQUATES
DC  AL( @/ADDR) ( V$SFD2) VADDR OF VM DI RECTORY 2
SAVE FLD FOR CORE BFR ADDR

NOT FI RST CARD FI LE ACCESS MASK

SFGCBP EQU X FF' DI SP. TO CARD BUFFER PO NTER
SFA CR EQU  SF&255- SF&R227 DI SP. TO BLANK TRANSPARENT
SFGBLK EQU  SF&250- SF&227 DI SP. TO BLANK DEAM TER
SFCRST EQU  SF&245- SF&R27 DI SP. TO BLANK RESET

*

* END OF SFGETR - PART 1

*



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2200

2200
2204

2207
220B

220D
2210
2213
2216
2219
221C
2220
2224
2227
222B
222F
2233
2235
2238

223B
2240
2243
2246

2249
224D
2251
2254

2258
225B
225F

2263

9D
F2

co

01
01

87

2300

oD
06

E2

12B1

E8
E8

E6

VM GET ROUTI NE

ADDR STMT

2200
2200

220C

2234

242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

SOURCE

SFGEBS2

¥ X ok ¥ X X X X X X %

SF&AS0

SF&AT0

SFGVCB

SFG500

SFG520

STATEMENT VER 15, MOD 00 31/05/21 PAGE 162
ORG *,B@QVPG 0 PLACE AT A PAGE BOUNDARY
EQU * ESTABLI SH BASE

USI NG SFGBS2, @R * REQ STER USAGE

UPON ENTRY TO PART 2:

1. A D SK BEEN SET FOR I NPUT IS TO BE ACCESSED.

2. D2 HAS BEEN LOCKED IN CORE WTH THE MODI FY
| NDR SET ON.

3. @R PO NTS TO THE CURRENT D2 ENTRY

TEST | F CURRENT SEGVENT EMPTY

CLC  @D2LC( @L2LC, @R), SFGZRO(, @BR) THI S SEGMVENT = ZERO ?
JNE  SFG&450 YES, BYPASS NEXT SEGVENT ACCESS

CALL PART 3 OF SFCGETR TO ACCESS NEXT SEGVENT

B | $CALL EXECUTE PART 3 OF SFGETR TO
DC  AL( @/ADDR) (V$XSGT+2*B@LSZ) * ACCESS NEXT SEGVENT

ACCESS CURRENT BUFFER PAGE AND CHECK FOR EOGS

M1 SFGCNL(, @R), | @PFS
M/ SFG575+@) , @BR) , @NOP
TBN  @D2| O, @R), @GMFP
JF SF&470 NO, BYPASS ADD TO LONG PRECI S| ON
M/  SFGH75+@Y , @R) , @CB SET PREC ADJ. SW TCH FOR LONG
ALC  SFGCNL(, @R), SFGDLS(1, @R) | NCR DATA | TEM LNG TO LONG PRC
M/C  SFGSDF(, @R), @D2LC{ @L2LC, @R) SAVE SDF COUNT

ST  SFGER2P(, @BR), @R SAVE D2 ENTRY PO NTER

M/C  SFGVCB(, @R), @D2CP( @L2CP, @R) SET UP VADDR OF CURRENT
ALC  SFGVCB- 1(, @R), @D2VB( @L2VB, @R) * DATA | TEM | N VM BUFFER
B | SLDXR ACCESS AND POl NT

DS  CL( @ADDR) * @R TOIT

CLI  @ERQ, @R), @GOF END OF FILE ?

JE  SFG690 YES, GO SET ERROR CODE

SET DATA | TEM LNG TO SHORT PREC
SET PREC ADJ. 5W TCH FOR SHORT
LONG PRECI SI ON ?

DETERM NE LENGTH OF DATA | TEM & PLACE | T I N STACK

MWC  SFGMTA( @ADDR, @BR), | $STAK | NI TI ALI ZE MOVE TO ADDRESS

TBN  @ERQ(, @XR), B@TYP CHARACTER CONSTANT ?

JF SFG&G00 NO, NUM LNG ALREADY SET. BYPASS
Wi SFCCNL(, @R), | @ CRV SET DATA | TEM LENGTH FOR CHAR

M/C  SFGPCL(, @R), SFGCNL(2, @R) |INIT FOR FULL DATA | TEM MOVE
CLC  SFGSDF(, @R), SFCCNL(2, @BR) ALL OF DATA | TEM I N BUFFER
JNL SFG20 YES, GO SET UP MOVE

MWC  SFGPCL(, @R), SFGSDF( 2, @R) NO, RESET MOVE LNG FOR PARTI AL

M SFGVLQ, @R), SFGVB1 SET MOVE LENGTH FOR PART OF
ALC SFGM.Q(, @®R), SFGPCL(1, @®R) * DATA | TEM | N CURRENT BUFFER
M/C  SFGB50+@) , @R), SFGVLQ(1, @R) SET | N MOVE | NSTRUCTI ON

A SFGWLQ(, @BR) , @R | NCR @R TO END OR BFR DATA



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2266
2269
226D

2273

2277
227B
227F
2283

2286
228A

228C
2290
2294
2298
229C
229E
22A2

22A5
22A9
22AC

22AF
22B2

22B5
22B8
22BC
22C0

22C3

74 02 72

SE
0C

C2
9E
9F

SF
F2

<8
F2

F2
F2

BA

AF
F2

F2

00
00

02
01
01

00
81

02
10

80
87

70 EC
0000 0000

0000

05 EA
0D EA
E8 EA
1F

12B1

E6 0D
9D 05
9C 02
1330

70 E4

OD4E
25

11
1F

00
08 04
07 07
11

OE

VM GET ROUTI NE

ADDR STMI' SOURCE

2270
2272

2276

228B

229D

298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353

*
*

*

SFGE50
SFGVTA
SFGVFA
*

SFG&55
SFGD2P

* X %k X X X %

SFGVNB

E I I

SFG570

STATEMENT VER 15, MOD 00 31/05/21 PAGE 163
ST SFGWFA(, @BR) , @R SET CADDR | N MOVE FROM CADDR
ALC  SFGMTA(, @BR), SFG\LQ 1, @BR) | NCR MOVE TO CADDR
MWC *-*(@Q,*-* MOVE DATA FROM BUFFER TO STACK
EQU SFG550+@P1 * MOVE TO STACK ADDRESS
EQU  SFG550+@P2 * MOVE FROM BUFFER ADDRESS
UPDATE D2 ENTRY PO NTERS & CHECK | F ALL OF
DATA | TEM MOVED
LA *ox @R PO NT @R BACK TO D2 ENTRY
EQU SFG555+@P1 * D2 ENTRY CADDR_SAVE AREA
ALC  @D2CP( @L2CP, @XR), SFGPCL(, @R) | NCR BFR PT BY MOVE LNG
SLC @D2LC( @L2LC, @R), SFGPCL(, @BR) | NCR SDF COUNT BY MOV LNG
SLC SFGCNL(, @BR), SFGPCL(1, @BR) DECR REQ D BY ACTUAL LENGTH
JZ SFG570 BYPASS BFR REFILL |F DI FRNCE = 0
ONLY PART OF THE DATA | TEM WAS | N THE CURRENT
SEGVENT, ACCESS NEXT SEGVENT.
PO NT @R TO NEW SEGVENT.
REDO MOVE PROCESSI NG FOR SECOND PART OF DATA | TEM
MOVE.
B | $CALL EXECUTE PART 3 OF SFGETR TO
DC AL( @/ADDR) ( VEXSGT+2* B@LSZ) * ACCESS NEXT SEGVENT
MWC  SFGSDF(, @BR), @D2LC( @L2LC, @R) SET NEW SEG CT I N SAVEFLD
M/C  SFGVNB(, @BR), @D2CP( @L2CP, @R) SET UP VADDR OF NEW
ALC  SFGVNB- 1(, @BR), @D2VB( @L2VB, @XR) * SEGVENT
B | $LDXR ACCESS & PONT @R AT IT
DS CL( @/ADDR) VADDR OF NEW SEGVENT
ALC  SFGMTA(, @R), SFGONE(1, @R) | NCR MOVE TO ADDR ROR NEXT MOV
B SFG500(, @R) SO MOVE REST OF DATA | TEM
ENTI RE DATA | TEM MOVED TO STACK. SET CORRECT
PRECI SI ON | F NUMERI C.
L | $STAK, @R PO NT @R TO STACKED DATA | TEM
TBN | @BTAT(, @XR), B@TYP CHARACTER | TEM ?
JT SFG695 YES, GO TO RETURN
JC SFG585, @\OP JUWP | F FILE PREC = LONG
JC SFG695, | @RSW JUW TO EXIT | F RUN PREC = SHORT

CHANGE PRECI SI ON FROM SHORT TO LONG

SBN
wC
SLC
J

JC

| @TAT(, @R) , B@REC SET PREC = LONG

| @EXL(, @R), | @EXS( @1, @R MNE EXP TO LONG PCS| Tl ON
| @EXL- 1(, @R), | @EXL- 1( SFGELS, @R) SET EXTRA DIG TS =
SFG695 EXI T

0

SFG695, @ICB- | @RSW@NOP  JUWP TO EXIT | F RUN PREC = LONG

CHANGE PRECI SI ON FROM LONG TO S40RT



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

22C6

BB 20

22C9 AC 00

22CD

22D0

22D4
22D9
22DD

22E1
22E3
22E4

22E5
22E7
22E7
22E7
22E9
22EB
22EB
22EB

F2 87

3C B9

1C 01
Co 87
Co 87

0000
04
01

0000

0000

00
04 08
04

0CBC

144A 9D
1350
1203

VM GET ROUTI NE

ADDR STMI' SOURCE STATEMENT

22E2
22E3
22E4

O0FF
0004

22E6
22E8

22E8
22EA
22EC

22EC

354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388

*

SF&GZRO
SFGDLS
SFGONE
*

SFGWS1
SFGELS
*

SFGSDF
SFGCNL

SFGPCL
SFGMLQ

SBF
wC
J

SET END OF FI LE ERROR CODE
Wi
RETURN TO PART 2 OF SFGETR

wWwC
B
B

DC
DC

EQU
EQU

DS
DS
ORG
DS

ORG

| @TAT(, @R) , B@REC
| @EXS(, @R), | @EXL(1, @R

SF&695

| $ERRC, @OE714

| $VADR, SFGVNB( @/ADDR, @R) MOVE BUFFER PAGE

| SUNLK
| $RTRN

VER 15, MOD 00 31/05/21 PACE 164

SET PREC = SHORT
MOVE EXP TO SHORT PGSI TI ON
JUW TO EXI'T

SET EOF CODE

(NI
[ 9]

UNLOCK PAGE
EXI'T

PART 2 - CONSTANTS, WORKAREAS & EQUATES

XL( @L2CP) ' 0'
AL1(1 @PFL- | @PFS)
XL1' 1'

X FF'
| @PFL- | @PFS

CL( @L2LC)
CL( @ADDR)
SFGCNL- 1

XL( @ADDR) ' 0'
CL( @ADDR)
CL( @ADDR)
SFGVLQ 1

XL( @ADDR) ' 0'

END OF SFGETR - PART 2

ZERO
DI FFERENCE | N PRECI SI ON LENGTHS
ONE

M NUS 1
LNG LONG PREC EXTRA SI GNI FI CNCE

SDF COUNT WORKAREA

ACTUAL LENGTH OF DATA | TEM

* INITIALI ZE TO

* ZERO

BUFFER LNG OF DATA | TEM

PHYS. MOVE LNG & DI SPLACEMENT
* INITIALI ZE TO

* ZERO



SFGETR - PROLOGUE - VM GET ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 165

2300 390 ORG *,B@QVPG 0 PLACE AT A PAGE BOUNDARY
2300 391 SFGABS3 EQU  * ESTABLI SH BASE
2300 392 USI NG SFGBS3, @R * REQ STER USAGE
K R R R
394 * UPON ENTRY TO PART 3:
395 *
396 * 1. D2 HAS BEEN LOCKED IN CORE WTH THE
397 * MCODI FY | NDI CATOR SET ON.
398 * 2. @R PO NTS TO THE CURRENT D2 ENTRY
399 * 3. THE CURRENT D2 ENTRY VM BUFFER PO NTERS
400 * MUST BE SET TO THE FI RST DATA I TEM I N THE
401 * NEXT( FI RST) SEGVENT OR BUFFER.
e R R
403 *
404 * CHECK FOR MORE SEGVENTS | N CURRENT BUFFER
405 *
2300 BD 00 05 406 SFG/50 CLI @D2CB(, @XR), @ZERO ANY SPACE LEFT IN CURR BFR ?
2303 F2 01 52 407 JNE  SFGB30 YES, GO ACCESS BUFFER
2306 BD 00 04 408 CLI @D2CS(, @XR), @ZERO I NI TI AL FI LL- UP CALL ?
2309 F2 81 07 409 JE SFG/80 YES, GO TO GET SFLOAD
230C AD 00 03 04 410 SFG/60 CLC  @D2BS(, @XR), @D2CS( @L2CS, @XR) MORE VM BUFFERS ?
2310 F2 84 32 411 JH SFG810 YES, GO CHECK DATA FI LE TYPE
412 *
413 * VM BUFFERS MUST BE REFI LLED. WRI TE OUT | NTERPRETER
414 * AND ACCESS & EXECUTE SFLOAD.
415 *
2313 74 01 1E 416 SFG/80 ST SFGAPL(, @R), @R SET UP DPL TO WRI TE QUT
2316 7C E3 1E 417 Wi SFGAPL(, @R) , SFGDWL * | NTERPRETER
418 *SFG785 DI SK @ERO GO WITE I T QUT
2319 CO 87 0025 419 SFG/85 B $DI SKN PERFORM PHYSI CAL DI SK OP
231D 0000 231E 420 DC AL2( @ZERO) DPL ADDRESS
421 *** END OF EXPANSI ON ***
231E 423 SFGWPL EQU  SFG/85+5 ADDRESS OF WRI TE DPL
231F 74 01 34 424 ST SFGRPL(, @R) , @R SET UP DPL TO READ I N
2322 7C B9 34 425 \v SFGRPL(, @R) , SFGDRL * #SFLOA
2325 3C 01 0D58 426 Wi | $VRK1- 1, @CET SET | NPUT | NDR FOR #SFLOA
2329 74 01 3A 427 ST SFGSBR(, @R) , @R SAVE BASE REQ STER
232C 74 02 3E 428 ST SFGSXR(, @R), @XR SAVE D2 PO NTER
429 *SFG790 BLOAD @ERO GO EXECUTE #SFLOA
232F CO 87 0522 430 SFG/90 B $BLOAD LOAD AND EXECUTE WORK AREA PGM
2333 0000 2334 431 DC AL2( @ZERO) DPL ADDRESS
432 *** END OF EXPANSI ON ***
2334 434 SFGRPL EQU  SFG/90+5 ADDRESS OF READ DPL
435 *
436 * RETURN FROM $SFLOA
437 *
2335 0444 2336 438 DC AL( @CADDR) ( $DPLSV- 5) CADDR OF DPL TO RELQAD | NTERP
2337 C2 01 0000 439 SFG/95 LA *-* @R RESTORE BASE REGQ STER
233A 440 SFGSBR EQU  SFG795+@pP1 CADDR OF @BR SAVE AREA
233B C2 02 0000 441 SFGB00 LA *-* @R RESTORE D2 PO NTER
233E 442 SFGSXR EQU  SFG300+@pP1 CADDR OF D2 PO NTER SAVE AREA
443 * DI SK  $WAI TF WAI' T FOR | NTERPRETER
233F CO 87 0025 444 B $DI SKN PERFORM PHYSI CAL DI SK OP
2343 057F 2344 445 DC AL2( $WAI TF) DPL ADDRESS



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2345
2348
234B
234E
2352

2355

2358
235B
235F
2363
2367

2369
236C

236F
2372
2376

2379
237D
2380
2383

2386
2389
238D
2391

2394
2397
239A
239D
23A1

23A4
23A7
23AB
23AF

3E

68 05
67 02
1330

04 F1

FA 06

05 F2
F5 F2

05 F5

05 F3
0D F5

VM GET ROUTI NE

ADDR STMI' SOURCE STATEMENT

2368

446

448
449
450
451
452
453
454
455

457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501

VER 15, MOD 00 31/05/21 PACE 166

*** END OF EXPANSI ON ***

*

£ DETERM NE DATA FI LE TYPE
*
SFG810 TBN  @D2I O(, @XR), @GM2FT PROG- GENERATED DATA FI LE ?
JF SFG325 NO, GO HANDLE KEYBOARD DATA FI LE
WI @D2CB(, @XR), @ERO SET BYTE PO NTER TO ZERO
MWC  @D2LC( @L2LC, @XR), SFGSSZ(, @R) SET SEG COUNT TO MAX.
J SF&00 GO TOEXT
SFG825 WI @D2CB(, @XR), @1 SET BYTE PO NTER TO 1ST SDF
*
* KEYBOARD DATA FI LE - CHECK FI RST/ NEXT SDF
*
SFG830 ST SFGSXR(, @R) , @GXR SAVE D2 ENTRY PO NTER
MWC  SFGCBV(, @R), @D2CP( @/ADDR, @XR) SET UP VADDR OF
ALC  SFGCBV-1(, @BR), @D2VB( @L2VB, @R) * CURRENT BUFFER
B | $LDXR ACCESS & PT @R TO NEXT SDF
SFGCBV DS CL( @/ADDR) VADDR OF CURRENT BUFFER
*
CLI @DFO(, @XR) , @NULL | S THE NEXT SEGVENT NULL ?
JNE  SFG340 NO, GO CHECK SEGVENT TYPE
*
L SFGSXR(, @BR) , GXR RESTORE D2 ENTRY PO NTER
ALC  @D2CS( @L2CS, @XR), SFGPAF(, @R) NULL, INCR PT TO NEXT PAGE
B SFG760(, @R) GO ACCESS NEXT BUFFER
*
£ TEST NEXT SEGVENT TYPE AND USAGE STATUS
*
SFGB40 MWC  SFGSHD( SFGHDL, @BR) , SFGDEH(, @XR) MOVE SEG HDR TO SAVE AREA
L SFGSXR(, @R) , GXR RESTORE D2 ENTRY PO NTER
TBN  SFGLEH+@BDF2(, @BR) , @LAST PRI MARY SEGVENT ?
JF SFG360 YES, GO CHECK | F DI SABLED
*
£ SECONDARY SEGVENT
*
SFG350 JC SFG370, @\OP JUWP | F LI NE DI SABLED
ALC  @D2CB( @L2CB, @XR), SFGSSL(, @R) | NCR CURR PT BY HDR LNG
SLC  SFGLEH+@BDF1(1, @R), SFGSSL(, @R) DECR SEG CT BY HDR LNG
J SFG390 GO SET ADJ SEG CT IN D2 ENTRY
*
* PRI MARY SEGVENT
*
SFG360 TBN  SFGLEH+@STYPE(, @BR), B@SDMK STATEMENT DI SABLED ?
JF SFG380 NO, BYPASS BYPASS OF SEG
VI SFGB50+@Y , @R) , @CB SET SW TCH FOR 2NDARY SEGVENTS
SFG870 ALC  @D2CP( @L2CP, @R), SFGLEH+@BDF1(, @R) | NCR CURR PT BY LNG
B SFG750(, @BR) GO ACCESS THE NEXT SEGVENT
*
SFG380 MW SFGB50+@Y , @BR) , @GNOP RESET DI SABLED SW TCH
ALC  @D2CB( @L2CB, @XR), SFGPSL(, @R) | NCR CURR PT BY HDR LNG
SLC  SFGLEH+@BDF1(1, @R), SFGPSL(, @R) DECR SEG CT BY HDR LNG
SFG890 WC  @D2LC( @L2LC, @R), SFGLEH+@DF1(, @®R) SET SEG CT I N ENTRY
*
* ALL DONE - GO AVWAY



SFGETR -
ERR LOC OBJECT CODE

23B3

23B7

23BA
23BE

23C0
23C3

23C6
23C9
23CC

2300
23D4

23D6
23D9

23DC
23DF

23E3
23E4
23E6
23E7

23E9
23EA
23EC
23ED

Co 87

74 02

Co 87
2E00

75 02
F2 87

F2 80
74 02
9C 00

Co 87
3100

7C 80
F2 87

7C 87
Co 87

02
09A1
OF
0600

01
0499
05
OF00

PROLOGUE - VM CGET ROUTI NE

1203

FA

12B1
23BF

FA
16

07
FE F9

12B1
23D5

Cr
03

Cr
1203

23E3
23E3
23E5
23E6
23E8

00E3

23E9
23E9
23EB
23EC
23EE

00E9

ADDR STMT

502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
B
524
S
526
527
528
529
530
531
532
533
534
Beb
536
537
538
539
540
541

543
544
545
546
547
548
549
550
551
552
553

585
556
557

SOURCE STATEMENT

*

VER 15, MOD 00 31/05/21 PAGE 167

SF&00 B | $RTRN RETURN TO PART 2 OF SFGETR
*
£ SYNTAX CHECK THE ENTI RE CARD
*
SF&20 ST SFGSB2(, @BR) , @R SAVE THE BUFFER PO NTER
*
B | $CALL GO SYNTAY CWECK FOR
DC AL( @/ADDR) ( V$CDSY) * VALI D DATA | TEMS
*
L SFGSB2(, @BR) , @R RESTORE THE BUFFER PO NTER
J SF®40 JUWP TO CONFI GURE 2ND PASS  1-3
*
* CONVERT AND STACK THE NEXT DATA | TEM UNLESS AN ERROR HAS OCCURED
*
SF®30 JC SF®35, @\OP JOWP FI RST PASS 1-3
ST SFGSB2(, @BR) , @XR SAVE XR(BUFFER CADDR) 1-3
MWC  SFGXRD( @ADDR- 1, @XR), SFGSB2- 1(, @R) SET TRUE BUFR CADR 1-3
*
SF®35 B | $CALL SO CONVERT AND STACK NEXT
DC AL( @/ADDR) ( V$CDCV) * DATA | TEM
*
VI SF®30+@Y , @R) , @GNOP FORCE SAVE BUFFER CADDR 1-3
J SF®45 JUWP TO RETURN TO CALLER 1-3
*
SF&40 MWI SF&30+@Y , @BR) , @CB FORCE NO SAVE OR BUFR ADDR 1-3
*
SF®45 B | $RTRN RETURN TO CALLER 1-3
*
£ PART 3 - DI SK PARAMETER LI STS.
*
* VWRI TE OUT | NTERPRETER
*
*SFGPLW DPL  FUNC=@PUT, DADDR=#@/SF| , CNT=#@@/SL, CADDR=#$$| NS
SFGPLW EQU  * DI SK PARAMETER LI ST
DC AL1( @PUT) REQUESTED FUNCTI ON
DC AL2( #@/SFI ) DI SK ADDRESS
DC AL1(#@&SL) SECTOR COUNT
DC AL2( #$$1 NS) BUFFER ADDRESS
*** END OF EXPANSI ON ***
SFGDW. EQU  SFGPLW SFGBS3 DI SP. TO WRI TE DPL
*
* READ | N SFLOAD
*
*SFGPLR DPL  FUNC=@DGET, DADDR=#@5FL O, CNT=#@a5FL, CADDR=#$$SFL
SFGPLR EQU  * DI SK PARAMETER LI ST
DC AL1( @GET) REQUESTED FUNCTI ON
DC AL2( #@FLO) DI SK ADDRESS
DC AL1( #@B5FL) SECTOR COUNT
DC AL2( #$$SFL) BUFFER ADDRESS

*** END OF EXPANS|I ON ***

SFCDRL EQU
*

*

SFCGPLR- SFGBS3

DI SP TO READ DPL

PART 3 - CONSTANTS, RORKAREAS AND EQUATES.



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

23EF 0100
23F1 01
23F2 04
23F3 07

23F4

VM GET ROUTI NE

ADDR STMT

23F0
23F1
23F2
23F3

OF00
0007
0006

23F4
23FA
23FA
OOFE

558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

SOURCE

*

SFGSSZ
SFGPAF
SFGSSL
SFGPSL
*

SFGSAO
SFGHDL
SFGDEH
*

SFGLEH
SFGSHD
SFGSB2

SFGXRD
*

*
*

STATENMENT

DC  AL(@L2LC) (B@LSZ)
DC  XL(@L2CS)' 1'
DC  XL(@L2CB)' 4
DC  XL(@L2CB)' 7'
EQU  $$KLDL+X 0900'
EQU @TEXT

EQU SFGHDL- 1

EQU *

DS  CL(SFGHDL)
EQU  SFGSHD

EQU X FE

END OF SFGETR PART 3

VER 15, MOD 00 31/05/21 PACE 168

MAX SEGVENT COUNT

LENGTH OF 2NDARY SEG HDR
LENGTH OF PRI MARY SEG HDR

CORE LOAD ADOR OF #SFLOAD
SEGVENT HEADER LENGTH
DISP TO RIGHT END OF SEG HDR

LEFT END OF HEADER SAVE AREA
SEGVENT HEADER SAVE AREA

SAVE AREA FOR CARD SBR ADDRESS
BUFFER CADDR D1SP | NTO BFR  1-3



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2400

2400
2403
2406

240A

240D
2411
2413

2416
2419

241C

241F
2422
2425
2428
242B
242E
2431
2434
2437
243B
243E
2442
2446
2448
244C

244F

7C
7C
3A

7C

co

80
80
1E

87

87

0100

74

F2
BC

B6

F2

02

87
40

02

80

73
03E4

50

1330
84

03
01

01

OF

VM GET ROUTI NE

ADDR STMI' SOURCE

2400
2400

2400

240A

240D

2412

2447

576
577
578
S0l
580
581
582
583
584
585
586
587
588
589
590
591
592
Bee
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629

SFRBS1
*

*
*

SFRCAL

SFRSET
*

*
*

SFR100
SFRVD2

*
*
*

SFR110

*

SFR115
*

*
*

SFR130

SFR135

*
*
*

SFR140

STATEMENT VER 15, MOD 00 31/05/21 PAGE 169

ORG *,B@QVPG 0 PLACE MODULE AT PAGE BOUNDARY
USI NG SFRBS1, @R ESTABLI SH BASE REG STER
EQU * | T ON FI RST BYTE OF PAGE

TERM NATI ON ENTRY TO CLOSE ALL DATA FI LES

EQU *
WI SFRO00+@Y , @BR) , @GNOP
WI SFR110+@Y , @BR) , GNOP
SBN  $LPRP3, GKENAB

SET SWFOR CLCSE ALL LOOP
SET SWFOR CLOSE ALL | NI TI ALl ZED
SET MATRI X PRI NTER MODE 1-3

ENTRY TO CLOSE A SPECI FI ED DATA FI LE

EQU *
WI SFR140+@Y) , @BR) , @QJCB

ENTRY TO RESET A SPECI FI ED FI LE

SET SWTCH FOR CLOSE

EQU *
ACCESS DI RECTORY 2 & REFERENCE SPECI FI ED FI LE

B | $LDXR GET VM DI RECTORY 2 AND

DC AL( @/ADDR) ( V$SFD2) * PONT @R TOIT

ST SFRI XR(, @BR) , @R SAVE PO NTER TO D2 RECORD

SET TO FI RST ENTRY | F CLOSE ALL

JUW | F NOT CLOSE ALL
SET DI SPLACEMENT TO 1ST ENTRY

JC  SFR115, @CB
M  @D2CF(, @R), @D2EL

A @D2CF(, @XR), @XR

DETERM NE | F THE FILE IS | NPUT OR QUTPUT

CLI @D2DC(, @XR) , @ERO
00

| NCR @XR TO SPECI FI ED FI LE

TH' S FI LE ACTI VE ?

JE  SFR9 NO, GO CHECK | F CLOSE ALL
TBN  @D2l O, @R), @MCl CURRENT USAGE - | NPUT ?

JT  SFR140 YES, BYPASS CLOSE CALL TO SFPUT
TBN  @D2l O, @R), @MCO CURRENT USAGE - OUTPUT ?

JF SFR900 NO, NOT ACTIVE. GO CHK CLOSE ALL
SBN  @D2I O(, @R), GM2EF SET END OF FILE I NDR

ST  SFRL35+@P1l(, @R), @R SAVE D2 ENTRY PO NTER

L | $STAK, @R MOVE AN END OF FI LE CODE

M | @BTAT(, @R), GOF * TO THE STACK

B | $LOCK LOCK D2 | N CORE

B | $CALL CALL SFPUTR TO EMPTY THE

DC  AL( @/ADDR) ( V$XSPT) * FI LE BUFFER(S)

LA *-* @R RESTORE D2 ENTRY PO NTER

SBF  @D2l O(, @R) , GMREF SET THE END OF FILE | NDR OFF
CHECK | F RESET OR CLOSE

JC SFR300, @NOP JUW | F CLOSE



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2452
2456
245A
245E

2461
2464
2467
246A
246E

2472
2475
2479
247C
2481

2485
2489

248C
248F
2493
2498
249C
249F
24A2
2476

24AA

24AB
24AB
24AB
24AC

BB
B3

AF
AF

7C
1C

7C
7C

01

0C

05 05
0D 0D

01 01
OF OF

17
AB AA

144A 12
0000

01 AC
1C

VM GET ROUTI NE

ADDR STMT

2484

24AA
24AB

24AB
24AC

631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677

SOURCE

SFR300

E o R

SFR900

SFR950
SFRI XR

SFR995

SFRONE
*
SFRNCE

SFRX10

STATEMENT VER 15, MOD 00 31/05/21 PACE 170

SLC
SLC
SLC

SBF
TBN

SLC
SLC

v
SBF
wC

Wi
\v

DC

DS
ORG

DC

RESET REQUI RED

@D2CP(, @R) , @D2CP( @L2CP, @R) CLEAR CURRENT PO NTER
@D2DD( @L2DD, @R) , @D2DD(, @R) CLEAR DI SK DI SP
@D2LC{ @L2LC, @R), @D2LC(, @R) CLEAR SPF COUNT
SFR900 GO CHECK | F CLOSE ALL

CLOCSE REQUI RED

@D2l O, @R) , @MCl +@MCO SET CURRENT USAGE OFF

@D2DC(, @R) , @MBSD SCRATCH DI SK FI LE ?

SFR200( , @BR) YES, GO CLEAR CURRENT PO NTER S
@D21 O, @R), @D2I O @L2DC+@ L2l O, @R) CLEAR ENTRY EXCEPT
@D2EE(, @R) , @D2EE( @L2E- @D2CS, @R) * FOR VM BFR BSE&S| Z

SPECI FI ED FI LE HAS SEEN CLOSED OR RESET AS REQUI RED.
| F CLOSE ALL CONTI NUE TILL ALL 8 ENTRI ES CLOSED

SFR995, @QJCB JUW TO RETURN | F NOT CLOSE ALL
SFRNOE(, @R), SFRONE( 1, @BR) DECR NO. OF ENTRI ES COUNTER
SFR995 JUW TO RETURN | F ZERO

| $VADR, SFRVD2( @Q/ADDR, @R) RESTORE VADDR CF D2 TO PG RTN.
*-* @R RESTORE PO NTER TO D2 RECORD
SFRIO50+@DP1 SAVE AREA FOR D2 RCD PO NTER

@D2CF(, @R), SFRX10(1, @R) | NCR FILE PT TO NEXT ENTRY
SFR115(, @R) GO I NCR @R TO NEXT ENTRY & CHK

FUNCTI ON COVPLETE - RESTORE ROUTINE & EXI'T

SFR140+@Y , @BR) , @GNOP SET RTN FOR RESET FUNCTI ON

$LPRP3, @KENAB RESET MATRI X PRI NT MODE 1-3
| $VADR, SFRVD2( @/ADDR, @R) SPECI FY DI RECTORY 2

| $VMDFY SET PACGE TO M2DI FI ED

SFR110+@) , @R) , @QJCB RESET JUMP CONDI TI ON 1-5
SFRO00+@) , @R) , @QJCB RESET JUMP CONDI TI ON 1-5
| SUNLK UNLOCK PAGE

| $RTRN RETURN TO CALLER

CONSTANTS, WORKAREAS & EQUATES

XL1' 1 SI MPLY ONE

CL1 NUMBER OF D2 ENTRI ES COUNTER
SFRNCE * I NI TIALI ZE TO MAXI MUM

AL1( @GMBEN) * NUMBER OF D2 ENTRI ES

XL1' 10° D2 ENTRY LENGTH



SFGETR -
ERR LOC OBJECT CODE

24AD
24B0
24B4
24B7
24BA
24BD
24C1
24C3
24C7
24CA
24CE
24D1
24D7
240B
240DE
24E1

24E5

PROLOGUE -

ADDR STMT

2400

24C2

03E5

24E5

679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704

VM GET ROUTI NE
SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 171

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*
*
*

*

LI NE PRI NTER CLOSE OUT ROUTI NE *

*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

USI NG SFRBS1, @R

APL

SFRLPR ST

SFR996 LA

SFRO97 TBN
JF

SFR998 WC

SFR999 Wi
APL
T O
B

*

SF1000 DC
*

kkhkhkkhkhkkkkkhkhkhkhkkk*x

@BUSY

$BUFPT, @ERO

SFR997

SFR996+@P1(, @R) , @R
SF1000(, @R) , @R

| $CALL

AL ( @/ADDR) ( V$SPRT)

*_ % @(R

SFR998

$LPRP3, @ NDEX
SFR999
$PRPOS( 1) , $LPROS
$LPRP3, @ERO
@BUSY
SFRLPR(, @R) , @ERR
| $RTRN

XL1' 80'
END SFRSET

SET BASE REG STER USAGE

LOOP PRI NTER BUSY

I S LI NE PRI NTER BUFFER EMPTY
JUW | F BUFFER EMPTY

SAVE XR

XR = CADDR PPL

BRANCH TO CALL RQOUTI NE
MATRI X PRI NTER PAGE

RESTORE XR

GO RESTORE TRUE PCSI Tl ON

'S DUMW PRT PCSI TI ON | N USE
JUW | F NOT

RESTORE TRUE PRI NT POSI TI ON
RESET LI NE PRI NTER FLAGS
LOOP | F PRI NTER BUSY

BRANCH | F PRI NTER UNI T CHECK
RETURN TO CALLER

PRRRRRRRRRRRRRRRR R
N N S N S A N S AN S S S SR A S A A

PPL - FORCE CARRAGE RETURN

R IR bk Sk Sk S R R R Rk Ik kS R R I Rk Sk



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE ADDR STMT

706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
7122
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761

SOURCE STATENENT VER 15, MOD 00 31/05/21 PAGE 172
ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0
*
* FUNCTI ON
*  DFKEYN |'S DI VI DED | NTO TWO SECTI ONS PERFORM NG TWD GENERAL

FUNCT| ONS:

* CALL SECTI ON
THE CALL SECTI ON ENABLES AND UNLOCKS THE KEYBOARD | N
PREPARATI ON FOR LINE INPUT. | T THEN SETS THE | NTERRUPT
ADDRESS WHI CH | S ENTERED ON THE KEYBQOARD | NTERRUPT LEVEL WHEN
A KEY | S DEPRESSED.
* | NTERRUPT SECTI ON
THE | NTERRUPT SECTI ON SAVES THE SYSTEM STATUS (BR, XR & PSR)
AND HANDLES THE | NPUT FROM THE KEYBOARD. UPON COVPLETI ON OF
THE | NPUT LI NE, $KYBSY IS SET TO ZERO | NDI CATI NG THAT THE
LINE | S COWLETE. THEN THE KEYBOARD | S LOCKED.
THE | NPUT FROM THE KEYBOARD | S CLASSI FI ED AND HANDLED AS
FOLLOWG:
* DATA KEYS -- THE CHARACTER REPRESENTATI ON | S PLACED I N
THE | NPUT LI NE BUFFER AND PRI NTED ON THE
SYSTEM PRI NTER.
* CMD KEYS -- |F THE CRT IS AVAI LABLE, DSPLYN | S CALLED
TO SET THE FUNCTI ON FOR KEYS 12-16.
AN | NDI CATOR IS PLACED I N THE | NPUT LI NE
BUFFER ( SPECI FI ED LOCATI ON) FOR COMVAND
KEYS 1-11.
* FUNCTI ON KEYS -- AS FOLLOWS
TAB - |F THE CURRENT POSI TION IN THE LI NE BUFFER | S
PO NTI NG WTHI N AN EYI STI NG LI NE, THE COLD
CHARACTER | S PRI NTED. | F NOT, A BLANK |IS PRI NTED
TH'S POSI TI ONS THE CARRI ER ONE SPACE TO THE RI GHT
| F THE KEY | S HELD DOMW, THE TYPOVATI C FEATURE | S
ACTI VATED, REPEATI NG THE ABOVE FUNCTI ON UNTI L
KEY | S RELEASED.
BACKSPACE - | F THE SYSTEM PRI NTER | S THE MATRI X PRI NTR
AND I F TH'S WAS THE FI RST BACKSPACE FOR THE
CURRENT LI NE, THE CARRI AGE | S | NDEXED AND
BACKSPACED ONE POSI TION.  OTHERW SE, THE | NDEX
FEATURE | S NOT EXECUTED. |IF THE KEY IS MELD DOWN
THE TYPOVATI C FEATURE | S ACTI VATED AND THE ABOVE
FUNCTI ON | S REPETED UNTI L THE KEY | S RELEASED.
RETURN - THE CARRI AGE | S RETURNED ON THE SYSTEM PRI NTR
AND $KYBSY SET TO ZERO | NDI CATI NG THE LINE IS
COWPLETE. THE KEYBOARD | S THEN LOCKED.
ERASE - THE CARRI AGE | S RETURNED ON THE SYSTEM PRI NTER
ALLOW NG THE LI NE TO BE RE- ENTERED.
| NQUI RY REQUEST - THE CURRENT OPERATI ON | S ABORTED.
TH' S KEY | S NEVER LOCKED.
NOTE: THE ENTER(+) AND PROGRAM START KEYS ARE | GNORED

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R

ENTRY PO NTS



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE ADDR STMT

762
763
764
765
766
767
768
769
770
771
172
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PACE 173

ENTRY TO DFKEYN | S VI A THE VI RTUAL MEMORY PAG NG ROUTI NE.
THE CALLI NG SEQUENCE | S:

B
DC

| $CALL
AL ( @ADDR) ( V$SKEY)

VHERE V$SKEY IS THE VI RTUAL ADDR OF THE VI RTUAL MEMORY KEYBOARD

| NPUT | OCR.

| NPUT

THE CALL TO DFKEYN | NCLUDES THE PASSI NG I N @XR OF
THE ADDRESS OF THE | NPUT DATA BUFFER

| NPUT TO THE VI RTUAL MEMORY | OCR IS THE ADDRESS IN @R OF THE
| NPUT LI NE BUFFER AND THE | NPUT DATA.

QUTPUT

THE OQUTPUT FROM THI S ROUTINE |'S AN EBCDI C CHARACTER TO THE SYSTEM

PRI NTER AND THE LI NE BUFFER.

EXTERNAL REFERENCES
COMVON SAVE AREA FOR BASE REG STER

$BRSAV
$CI ENT
$PRDEV
$KEYCD
$1 O ND
$| NDR2
$HI ST1
$$SPLYN
| $CALL

NUCLEUS ENTRY FOR |

NTERRUPTS

| NDI CATOR FOR CURRENT |/ O DEVI CE

THUNCATED LI NE | NDI
HARD |/ O ERROR | NDI

CATOR ( $TRUNK)
CATOR ( $HRDER) SYSTEM STATUS

ERROR PENDI NG | NDI CATOR ( $ERPND)

ERROR HI STORY LOG
ENTRY TO CRT | OCS
VI RTUAL MEMORY PAG

* | NDI CATORS FOR VM ROUTI NE

| $LDBR
| $LOCK
| $LDXR
| $VADR
| SUNLK
| $RTRN
V$SKEY
V$SPRT

EXITS, NORVAL

VI RTUAL ADDRESS COF
VI RTUAL ADDRESS COF

NG ROUTI NE

DFKEYN
DFPRNT

EXIT IS TO THE CALLI NG PROGRAM VI A A BRANCH TO THE VI RTUAL MEMORY
PAG NG ROUTI NE.

B
EXITS, ERROR

| $RTRN

A DATA PARITY ERROR WLL BE RETRI ED ONCE. THE SUCCESSI VE PARI TY
ERRORS W LL CAUSE A SYSTEM GENERATED HARD HALT.

TABLES/ WORKAREAS
DEPTBL - KEYBOARD TABLE CONTAI NI NG THE EBCDI C CHARACTER CODES
ARRANCGED SUCH THAT AN | NDEX VALUE | S SENSED FROM THE
KEYBOARD AND USED AS A DI SPLACEMENT | NTO THE TABLE TO
FETCH THE PROPER EBCDI C VALUE. THE TABLE IS I NI TI ALI ZED
TO KEYBOARD TYPE KB1,
THE CONFI GURATI ON RECORD.

ATTRI BUTES

NATURALLY RELOCATABLE

BUT MAY BE CHANGED TO REFLECT

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 174
818 *CHARACTER CODE DEPENDENCY

860
861

*

819 * THE OPERATI ON OF TH S MODULE DEPENDS UPON AN | NTERNAL *
820 * REPRESENTATI ON OF THE EXTERNAL CHARACTER SET VWHI CH | S EQUI VALENT *
821 * TO THE ONE USED AT ASSEMBLY TI ME, THE CODI NG HAS BEEN ARRANGED *
822 * SC THAT REDEFI NI TI ON OF CHARACTER CONSTANTS, BY REASSEMBLY, WLL *
823 * RESULT I N A CORRECT MODULE FOR THE NEW DEFI NI TI ONS. *
824 * *
825 *NOTES *
826 * ERRCOR PRJCEDURES *
827 * UPON DETECTI ON OF A DATA REAQ STER PARI TY ERROR, THE SYSTEM W LL*
828 * HALT | NDI CATI NG TO THE USER THAT A PARI TY ERROR SAS OCCURRED. *
829 * TO CONTI NUE, OR RETRY THE CHARACTER, THE START SW TCH MJUST BE *
830 * PRESSED. THE ERROR IS LOGGED I N THE COUNT LOG ON DI SK. *
831 * | F ANOTHER | S DETECTED, THE H STORY LOG | S UPDATED AND A HARD *
832 * HALT EXECUTED. *
833 * *
834 * RES|I STER USAGE *
835 * * THE @R | S USED FOR PASSI NG THE ADDRESS CF THE | NPUT DATA *
836 * BUFFER. *
837 * * THE @XR | S ALSO USED AS A BASE REG STER FOR PAGE 3. *
838 * * THE @R | S USED AS A BASE REG STER FOR PAGE 2. *
839 * * BOTH P11 AR AND | 11 AR ARE USED FOR BRANCHI NG BETWEEN PROGRAM *
840 * AND | NTERRUPT LEVEL. *
841 * * THE RESI STERS ARE SAVED AND RESTORED. *
842 * *
843 * SAVED/ RESTORED AREAS *
844 * NONE *
845 * *
846 * MCDI FI CATI ON CONSI DERATI ONS *
847 * NONE *
848 * *
849 * REQUI RED MODULES *
850 * FFPRNT - VI RTUAL MEMORY MATRI X PRI NTER | OCR *
851 * @YSEO - CENERAL SYSTEM ELATES *
852 * @HIDVWEQ - HARDWARE VALUE EQUATES *
853 * @ XDEQ - NUCLEUS LOCATI ON EQUATES *
854 * @CANEQ - COMMON CORE LOCATI ON EQUATES *
855 * @CYOEQ - CYLI NDER ZERO EQUATES *
856 * @ILTEQ - HALT CCDE EQUATES *
857 * *
858 * OTHER *
859 * NONE *
* *

* *

R b bk Sk R R SR R b b b Sk S b R R R Rk kS R R R R R ARk Sk kR S ARk Sk Sk I R b b b Sk S



DFKEYN -

VI RTUAL MEMORY

ERR LOC OBJECT CODE

2500

2500
2504
2507
250A
250E
2510

2514
2517
251C
251F
2522
2525
252A
252F
2533
2536
2539
253C
253F
2542
2546
2549
254C
254F
2552
2556
2558
255C
255F
2562

2565
2569
256E
2572
2577
257B
257E

ADDR STMT

2500
2700

2500

250F
2600

2557

0065

KEYBOARD ROUTI NE

863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 175

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* PAGE 1

*

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

ORG
USI NG
USI NG

DFKEYN EQU
ST
ST

SIO
DFKDI O EQU
DFK100 B
DFK120 WC

B

wcC

B

L
DFK140 B

*,256,0
DFKEYN, @R
DFKBS3, @XR

*

$BRSAV, @R

DFK100+@P1(, @R) , @R
DFK100+@P1(, @R) , DFKDI O
| $LDBR

| NI TI AL BASE REG FOR PAGE 1
BASE VALUE FOR PAGE 3

ENTRY TO ENABLE | NPUT
SAVE PAGE 1 ADDRESS
SET DFK100 TO

* BRANCH TO | TSELF
LOAD PAGE 2 USI NG BR

AL2( V$SKEY+DFKBS2- DFKEYN) VADDR FOR PACE 2

| $LOCK

DFKBS2, @R

DFKP10- 1(, @R) , X 20'
DFKP10- 1( 1, @R) , SEXFTR
DFKLM3 , @R) , @R
DFKSTN(, @R) , @R
DFKRME( , @R) , @R
DFKNPS( 1, @BR) , SRVRGN
DFKNPS( 1, @R) , SLMRGN

LOCK PAGE 2

BASE VALUE FOR PAGE 2

| NI TI ALl ZE DSPLYN ADDR
CALCULATE DSPLYN ENTRY ADDRESS
SAVE | NPUT LI NE ADDRESS

SET STARTI NG DATA ADDRESS

SET STARTI NG ADDR I'N RI GHT ADDR
Rl GHT JUSTI FY RI GHT MRGN VALUE
CALCULATE PRI NTER W DTH

DFKRMG( @ADDR, @R) , DFKNPS(, @R) CALC RI GHT MARG N ADDR

DFKNTR- DFKBS2(, @R) , @R
DFKI AR(, @R) , @R
DFKNPS(, @R) , @ERO
DFKENT- DFKBS2(, @R) , @R
DFKROS(, @R) , @R

$BRSAV, @R

DFK100- DFKEYN(, @R) , @R
DFKRET(, @R) , @R
DFKTBL- DFK100(, @R) , @R
DFKBLE(, @R) , @R

| $LDXR

PUT | NTERRUPT ADDR I N XR
SAVE | NTERRUPT ADDR FOR LOAD
SET NO LI NE PGSI TI ON CHANGE
LOAD MAI NLI NE ENTRY ADDR
SAVE MAI NLI NE ADDR FOR P1I AR
PO NT XR TO PACE 1

XR = HALT ADDRESS

SAVE MAI NLI NE RETURN ADDRESS
XR = DATA TABLE ADDRESS

SAVE DATA TABLE ADDRESS

READ | N PAGE 3 USI NG XR

AL2( V$SKEY+DFKBS3- DFKEYN) VADDR FOR PAGE 3

| $LOCK

DFKXRS(, @R) , @R
DFKI AR(, @R), @ 11 AR
@XENAB, @XEYBD

*- DFKEYN

* _ %

LOCK PAGE 3

SAVE PAGE 3 ADDRESS
LOAD | NTERRUPT ADDRESS
ENABLE, UNLOCK KEYBOARD
DI SPLACEMENT TO DFK100
VWAI'T FOR LI NE

| $VADR( @/ADDR) , DFKPG3(, @R) SET PAGE 3 VADDR

| SUNLK

UNLOCK PAGE 3

| $VADR( @/ADDR) , DFKPG2(, @R) SET PAGE 2 VADDR

| SUNLK

DFKLMZ( , @R) , @XR
| $RTRN

UNLOCK PAGE 2
RESTORE XR TO DATA ADDRESS
RETURN TO CALLI NG PGM

IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR



DFKEYN - VI RTUAL MEMORY
ERR LOC OBJECT CODE ADDR
25Q0
25Q0
25C0 FO 25C0
25C1 F1 25C1
25C2 F2 25C2
25C3 F3 25C3
25C4 F4 25C4
25C5 F5 25C5
25C6 F6 25C6
25C7 F7 25C7
25C8 F8 25C8
25C9 F9 2509
25CA C1 25CA
25CB C2 25CB
25CC C3 25CC
25CD 4 25CD
25CE G5 25CE
25CF Co 25CF
25D0 5D 2500
25D1 5A 25D1
2502 7C 2502
2503 7B 2503
25D4 5B 254
25D5 6C 25D5
25D6 4A 25D6
25D7 50 25D7
2508 7D 2508
2509 4D 25D9
25DA C7 25DA
25DB C8 25DB
25DC C9 25DC
250D D1 250D
25DE D2 25DE
25DF D3 25DF
25E0 D4 25E0
25E1 D5 25E1
25E2 D6 25E2
25E3 D7 25E3
25E4 D8 25E4
25E5 D9 25E5
25E6 E2 25E6
25E7 E3 25E7
25E8 E4 25E8
25E9 E5 25E9
25EA E6 25EA
25EB E7 25EB
25EC ES8 25EC
25ED E9 25ED
25EE 60 25EE
25EF 7E 25EF
25F0 4E 25F0
25F1 4B 25F1
25F2 5E 25F2
25F3 5C 25F3
25F4 6B 25F4
25F5 4B 25F5

KEYBOARD ROUTI NE

STMI' SOURCE STATEMENT

912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967

DFKTBL

ORG
EQU
DC

388888888888888888838888888888888888888888388888888888

DFKEYN+256- 64
*

cL1' 0’
cL1' 1'
cL1' 2'
cL1' 3'
cL1' 4'
CL1' 5'
CL1' 6'
cL1' 7'
CL1' 8'
cL1' 9
CL1' A
CL1' B
CL1' C
CL1' D
CL1'E
CL1' F

XL1' 5D
AL1( @PARW
XL1' 7C

XL1' 7B

XL1' 5B

XL1' 6C

XL1' 4A

XL1' 50'

XL1' 7D

XL1' 4D
CL1' G
CL1'H

cL1' I
cL1' J'
CL1' K
cL1' L'
CL1' M
CL1' N
CL1' O
CL1' P
CL1' Q
CL1' R
cLl' S
CL1' T
CL1' U
CL1' V
CL1' W
cL1' X'
CL1' Y
cL1' Z'

XL1' 60’

XL1' 7E
cL1' +'

cL1' .

cL1'
cL1'
cL1',
cL1'.

PR

VER 15, MOD 00 31/05/21 PACE 176

PLACE DATA TABLE TO END OF PAGE
FI RST BYTE OF DATA TABLE

P ARROW

SEHQPCTTMOOWP>ORNONAWNEO

NTS Sl GN

N<X§<C4MBOUOZ§PXQ_IOA'®9

(EQUAL SI G\)
( PLUS)

ERI OD

( SEM COLON)

T+ Il

PR

COMVA
PERI GD



DFKEYN - VI RTUAL MEMORY
ERR LOC OBJECT CODE ADDR
25F6 61 25F6
25F7 6F 25F7
25F8 4F 25F8
25F9 40 25F9
25FA 7A 25FA
25FB 7F 25FB
25FC 4C 25FC
25FD 6E 25FD
25FE 6D 25FE
25FF 5F 25FF
0039

KEYBOARD ROUTI NE

STMI

968
969
970
971
972
973
974
975
976
977
978
979
980

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 177

DC  XL1' 61 /

DC XLl 6F 2

DC XLl 4F LOG CAL ' OR
DFKLKA DC  CL1' BLANK

DC XLl 7A COLON

DC XLl 7F NOT EQUAL

DC XLl 4C LESS NAN

DC XLl 6F > (GREATER THAN)

DC XLl 6D UNDER SCORE

DC XLl 5F LOG CAL ' NOT'
R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
DFKLNK EQU  DFKLKA- DFKTBL DI SP OF BLANK | N TABLE

E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 178

982 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

983 * PAGE 2 *
984 * *
985 * ONCE THE KEYBOARD HAS BEEN UNLOCKED, ALL KEYBOARD | NTERRUPTS *
986 * WLL ENTER AT DFKNTR. THE | NTERRUPT W LL BE SERVI CED AND THE *
987 * LEVEL EXI TED. *
988 E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S
2600 989 ORG  DFKEYN+256 PLACE PAGE 2
2600 990 DFKBS2 EQU  * PAGE 2 BASE ADDRESS
2600 F3 10 19 991 DFK160 SIO  DFKEXL, @GXEYBD EXIT LEVEL, LOCK KEYBOARD
992 *
2603 993 DFKNTR EQU  * | NTERRUPT ENTRY UDR
2603 75 20 32 994 L DFKROS(, @BR), @11 AR LOAD P1I AR W TH PROCESSOR ENTRY
2606 70 10 1D 995 SNS  DFKNSK(, @R), @GXEYBD SENSE KEYBOARD DATA
2609 5D 01 1D 34 996 CLC  DFKNSK(@EQ., @BR), DFKIRK(, @R) IS IT I NQU RY REQUEST ?
260D DO 01 00 997 BNE  DFK160(, @R) GO EXIT LEVEL | F NOT
2610 CO 87 0483 998 B $CI ENT GO CHECK MASK STATUS

999 IR b Sk Sk Sk R R Rk kR R R Rk kR b b R Rk S R b b R Rk Sk R b b ik ik S



DFKEYN - VI RTUAL MEMORY
ERR LOC OBJECT CODE ADDR
2614 0000 2615
2616 0000 2617
2618 0483 2619
261A 10 261A
261B 1E 261B
261C 261C
261D 261D
261E 0000 261F
2620 0001 2621
2622 00 2622
2621

2623

2623 40 2623
2624 2624
2625 0000 2626
2626

2627 0000 2628
2629 0000 262A
262B 262C
262D 15B3 262E
262F 2630
2631 0000 2632
2633 11 2633
2634 10 2634
2635 2636
2637 0004 2638
2639 2600 263A
263B 2700 263C

KEYBOARD ROUTI NE

STMI

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033

SOURCE STATEMENT

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  CONSTANTS AND WORK AREAS FOR KEYBOARD | CCR

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

*

DFKI AR
DFKBLE
DFKI ET

DFKATA
DFKNSK
DFKNPS
DFKC01

DFKI ST
DFKPPL

DFKCNT

DFKSTN
DFKLMG
DFKRMG
DFKI MVE
DFKMCT
DFKRET
DFKROS

DFKI RK
DFKXRS
DFKXDP
DFKPG2
DFKPG3

khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%

RBBBRRBBRRBRERRREARRRBBRBRERR

AL2( *-*)
AL2( *-*)
AL2( $Cl ENT)
AL1( @EYBD)
AL1( @ENAB)
cL1

CL1

XL2' 000
XL2' 0001"
XL1' 00'
DFKC01

*

XL1' 40'
cL1

AL2( *-*)
DFKPPL +@DATA
AL2( *-*)

AL2( *-*)

cL2

| L2' 5555'

cL2

AL2( *-*)

AL1( DFKRKY)
AL1( @FUNK)
CL( @ADDR)

AL2( DFK120- DFK100)

VER 15, MOD 00 31/05/21 PAGE 179

| NTERRUPT ENTRY ADDR

ADDR COF DATA TABLE

ADDR OF CI ENTRY

SI O Q BYTE

SID R BYTE - ENABLE KEYBOARD
DATA BYTE

SENSE BYTE

LI NE PGSI TI ON CHANGE
CONSTANT 1

| NDEX PPL CNT BYTE

OBR ENTRY

PRI NT PPL

PRI NT COMVAND

PRI NT COUNT

I NI TI AL PRI NT DOSTI ON

ADDR OF CURRENT PGS | N LI NE BUF
ADDR OF LEFT PGS OF LI NE BUFFER
ADDR OF RI GHT MARG N I N LI NE
100 M5 LOOP CNTR

I NI TI AL CNT FOR 100 Ms

| NTERRUPT RETURN ADDR

MAI NLI NE ENTRY ADDRESS

| R KEY CODE

FUNCTI ON KEY CCODE

PAGE 3 ADDR SAVE AREA

| NCREMENT TO JUWP HPL

AL2( V$SKEY+DFKBS2- DFKEYN) VADDR FOR PAGE 2
AL2( V$SKEY+DFKBS3- DFKEYN) VADDR FOR PAGE 3

*



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 180

1035 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1036 * EQUATES USED FOR KEYBOARD | OCR *
1037 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
1038 *

0001 1039 DFKOO1 EQU 1 ONE

0005 1040 DFKTAB EQU X 05 TAB KEY

0016 1041 DFKBSP EQU X 16 BACKSPACE KEY

0015 1042 DFKRTN EQU X 15 RETURN KEY

0003 1043 DFKERS EQU X 03 ERASE KEY

0040 1044 DFKSPC EQU X 40 SPACE BAR

0011 1045 DFKRKY EQU X 171 | QUI RY REQUEST KEY

0002 1046 DFKEMS EQU X 02 ENTER M NUS KEY

0010 1047 DFKACK EQU X 10 BACK SPACE CTRL

0011 1048 DFKKI X EQU X 11 BACKSPACE &l NDX CTRL

001D 1049 DFKEUD EQU X 1D EXI'T, UNLOCK, DI SABLE CTRL

0018 1050 DFKLOK EQU X 18 LOCK KEYBOARD CTRL

0012 1051 DFKENB EQU X 12 ENABLE | NTERRUPTS CTRL

001C 1052 DFKULK EQU X 1C UNLOCK KEYBOARD CTRL

0019 1053 DFKEXL EQU X 19 EXIT LEVEL, LOCK KEYBOARD CTRL

0040 1054 DFKDTK EQU X 40 DATA KEY FUNCTI ON BI' T

1055 khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x



DFKEYN -

VI RTUAL MEMORY

ERR LOC OBJECT CODE

263D
2640
2643
2647

264A

264D
2650

2653
2656
2659
265C
265F
2662
2665
2668
266B
266E
2671
2675
2678
267D
2680

30 38

0000 00
83
4A

ADDR

264A
264D

2653

KEYBOARD ROUTI NE

STMI

1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 181

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

DFK180 L
SiKe)
ALC
J

DFKXI T EQU
Sie)

DFKNAB EQU
e}
L

DFKENT EQU
BC

DFK200 WC
L
DFK220 WC
B
B

DFKI ET(, @R), @ 11 AR RESTORE | NTERRUPT ADDR TO NUC
DFKLOK, @EYBD LOCK KEYBOARD

DFKRET( @ADDR, @R) , DFKXDP(, @R) DON T DO HALT

DFKNAB DON T UNLOCK KEYBOARD

* ENTRY TO EXI T DEPRES

UNLOCK KEYBOARD

ENTRY TO ENABLE

ENABLE | NTERRUPTS

RETURN TO | NTERRUPTED PROGRAM

DFKULK, @XEYBD
*

DFKENB, @XEYBD
DFKRET(, @R), @1l AR

* ENTRY TO PROCESS | NTERRUPT DATA
DFKDLP(, @R), X' FF' UPDATE LI NE PGSI TI ON

DFKNSK(, @R), @RI TY TEST FOR PARI TY ERROR

DFKROR(, @XR) JUW | F PARI TY ERROR
DFK520+@) , @XR) , @QJCB SET PARITY | NDR OFF

DFKNSK( , @R) , @XFUNK FUNCTI ON KEY ?

DFK350(, @R) JUWP | F YES

DFKNSK(, @R) , DFKDTK DATA KEY ?

DFKXI T(, @R) NO-- GOEXIT

DFKTST(, @R) GO CHK CMND KEY ONLY, Rl NMRGN

DFK380+@) DFKBS3(, @R), @IOP SET BACKSPACE | NDEX OFF
DFK220+@PD2( 1, @R) , DFKATA(, @R) SET DATA TBL DI SP
DFKBLE(, @R) , @R *** | OAD XR W TH TABLE ADDR
xox (1), *-*(, @R MOVE DATA CHAR TO LI NE BUFFER
DFKRT1(, @R) PRI NT AND UPDATE PCSI TI ON
DFKXI T(, @R) GO EXI T

khkhkhkhkhkdxhhdhkhhdhdhhhdhdhhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddxdxdddddddxx%x



DFKEYN -
ERR LOC OBJECT CODE

2683
2686
2689
268D
2690
2693

2696
2699
269D
26A1
26A5
26A8

VI RTUAL MEMORY KEYBOARD ROUTI NE

AB

26 1F
7B 26
81 26

0000

ADDR STMI' SOURCE STATEMENT

2683

2696

1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

VER 15, MOD 00 31/05/21 PAGE 182

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  TH'S ROUTI NE UPDATS ALL LINE BUFFER ADDRESSES | N DFKEYN BY THE *
* VALUE PLACED IN ' DFKNPS . | T CHECKS FOR MARG N REQU REMENTS. |F *
* THE RIGHT MARG N I'S H T, A CARRI AGE RETURN AND EOS ARE GENERATED, *
* |F LEFT MARGN IS H T, NOTHI NG | S UPDATED. *
*  TWD ENTRY PO NTS ARE PROVI DED: >
* B DFKRTL(,@R)  PRINTS 1 CHAR AND UPDATES POSITION  *
* B DFKDLP(, @R)  UPDATES POSI TI ON AND TEST RT MARG N *
E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
DFKRTL EQU  *

M/ DFKNPS(, @R), DFK001 SET CHARACTER COUNT TO 1
ST  DFK260+@FP1(, @R), @RR  SAVE RETURN ADDRESS
M/C  DFKCNT(1, @R), DFKNPS(, @R) SET PRI NT COUNT
LA DFKPPL(, @R), @R XR = PPL ADDRESS
B DFKPRT(, @R) GO PRI NT CHARACTER ON SYS PRI NT
J DFK240 GO UPDATE POSI TI ON
*
DFKDLP EQU  * ENTRY TO UPDATE PCSI TI ON
ST  DFK260+@P1(, @R), @RR  SAVE RETURN ADDRESS
DFK240 ALC  DFKPPL+@DATA( @ADDR, @R) , DFKNPS(, @R) UPDATE DATA ADDR

M/C  DFK220+@P1( @ADDR, @R), DFKSTN(, @R) UPDATE POS ADDR

M/C  DFK480- DFKBS3+@P1( @ADDR, @R) , DFKSTN(, @R)

M/  DFKNPS(, @R) , @ERO ZERO LI NE POSI TI ON | NCREVENT
DFK260 B * ok RETURN
R R b b b L S P I S S R S S R S S b I S S b b S S R S S S b S I b



DFKEYN -

VI RTUAL MEMORY

ERR LOC OBJECT CODE

26AC
26AF
26B2
26B7
26BA

26BE
26C0
26C5
26C8
26CC
26D0
26D2
26D6
26D9

74 08
74 02
1D 00
F2 01
Co 87

0000

1D 01
F2 81
3A 1E
Co 87
2800

3B 1E
75 02
Co 87

DC

BF

044A BC
OE

2004

044B BD
OE

03E4
12B1

O3E4
36
0000

ADDR

26AC

26BD
26BF

26D1

KEYBOARD ROUTI NE
STMI' SOURCE STATEMENT

1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133

VER 15, MOD 00 31/05/21 PACE 183

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  TH' S ROUTI NE DETERM NES WHI CH DEVI CE( S)
* | T THEN CALL THE CORRECT | OCS
* STORED IN XR

'S TO BE USED FOR OUTPUT.
| NPUT IS THE ADDRESS OF THE PPL
UPON EXIT XR IS RESTORED TO PAGE 3 BASE ADDRESS.

*
*
*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

DFKPRT EQU
ST
ST
CLC
JNE
B
DFKP10 EQU
DFKP20 DC
CLC
JE
DFK280 SBN
B
DC
SBF
DFK300 L
DFK320 B

* ENTRY TO | NTERFACE
DFK320+@P1(, @R), @RR  SAVE RETURN ADDRESS
DFKP20(, @R) , @R SET PPL ADDRESS FOR DSPLYN
$PRDEV- 1( 1), DFKP10- 1(, @R) TEST FOR CRT USE

DFK280 SKIP CRT I F NOT I N USE
$SPLYN @O TO CRT | OCs

*-1 ADDR OF DSPLYN ENTRY
AL2(*-*) PPL ADDRESS
$PRDEV( @CADDR) , DFKP10(, @R) 1S PRI NTER USED TQOO ?
DFK300 SKI' P PRI NTER OP | F NOT

$LPRP3, @GKENAB FORCE MATRI X PRI NT MODE

| $CALL GO TO DFPRNT

AL2( V$SPRT) VADDR OF DFPRNT

$LPRP3, @GKENAB RESET MATRI X PTR. FLAGS
DFKXRS(, @R) , @XR RESTORE PAGE 3 ADDRESS
*ok RETURN TO CALLI NG ROUTI NE

1-3

1-3

IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE

26DD 74 08 ED
26E0 5D 01 26 2A
26E4 EO 02 72
26E/7 F3 10 1C
26EA CO 87 0000

ADDR STMT

260D

1135
1136
1137
1138
1139
1140
1141
1142

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 184
R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
DFKTST EQU  * ENTRY TO TEST RI GHT MARG N
ST DFK340+@DP1(, @R) , @G\RR SAVE RETURN ADDRESS
CLC DFKPPL+@DATA( @CADDR, @R), DFKRVG(, @R) AT RI GHT MARG N ?
BNL  DFK440(, @XR) DO CARRI ER RETURN | F YES
SIO DFKULK, @XEYBD UNLOCK KEYBOARD
DFK340 B *ok RETURN TO CALLI NG ROUTI NE
kkhhkkhkhkhkkhhkkhhhkhhkhkhhkkhhhkhhkhdhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhhhk hkhhhkhhkhkkhkkhkkhhkkhhikikkhxkhk*%x



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 185
1144 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1145 * PAGE 3 *
1146 * *
1147 * TH S ROUTI NE CHOOSES THE DESI RED ROUTI NE PER REQUEST. *
1148 E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
2700 1149 ORG  DFKBS2+256 PLACE PAGE 3
2700 1150 DFKBS3 EQU  * BASE ADDRESS FOR PAGE 3
2700 1151 DFK350 EQU * ENTRY FOR FNCT KEY PROCESSI NG
2700 7D 11 1C 1152 CLI DFKNSK- 1(, @R) , DFKRKY | NQUI RY REQUEST ?
2703 DO 81 3D 1153 BE DFK180( , @R) QO EXIT
2706 7D 16 1C 1154 CLI DFKNSK- 1(, @BR) , DFKBSP BACKSPACE KEY ?
2709 F2 81 41 1155 JE DFKSPB JUW YES
270C 7D 15 1C 1156 CLI DFKNSK- 1(, @R) , DFKRTN RETURN KEY ?
270F F2 81 66 1157 JE DFK460 JUW YES
2712 7D 03 1C 1158 CLI DFKNSK- 1(, @BR) , DFKERS ERASE KEY ?
2715 F2 81 71 1159 JE DFKERA JUW YES
2718 DO 87 DD 1160 B DFKTST(, @R) CHECK FOR RI GHT MARG N
271B 7D 40 1C 1161 CLI DFKNSK- 1(, @BR) , DFKSPC SPACE BAR ?
271E F2 81 7C 1162 JE DFKSPA JUWP YES
2721 7D 02 1C 1163 CLI DFKNSK- 1(, @BR) , DFKEMS ENTER M NUS KEY ?
2724 F2 81 8B 1164 JE DFK500 DO FORMS | NDEV | F YES
2727 7D 05 1C 1165 CLI DFKNSK- 1(, @BR) , DFKTAB TAB KEY ?
272A DO 01 4A 1166 BNE  DFKXI T(, @R EXIT I F NO
1167 * CONTI NUE



DFKEYN -

VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE

272D
2730

2733
2736
2739
273C
2740
2744
2747
274A

80
87

51
83

ADDR STMI' SOURCE STATEMENT

2733

1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184

VER 15, MOD 00 31/05/21 PACE 186

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* ENTRY FOR TAB OPERATI ONS

M DFK380+@Y , @R) , @\OP SET BACK SPACE | NDR OFF

B DFKRT1(, @R) GO PRINT ONE CHARACTER
* CONTI NUE TO TEST TYPO
E R R S S S S S S S S I S S S S S S b S S S b S S S S I S b S I S S S S I b S S b S
DFKATC EQU  * ENTRY TO TEST TYPAMATI C

TBF DFKNSK( , @R) , @' YPAM TYPAVATI C MCDE ?

BT DFKXI T(, @R) EXIT IF NO

SIO DFKLOK, @XEYBD RESET BAI L FOR TYPO

M/C  DFKI ME( 2, @R), DFKMCT(, @R) | NI TI ALI ZE TI M NG LOCP
DFK360 SLC  DFKI ME(2, @R), DFKC01(, @R) DECREMENT COUNTER

BH DFK360( , @XR) LOOP FOR 100 Ms

SNS  DFKNSK(, @R), @GXEYBD SENSE DATA

B DFK350(, @XR) RETURN FOR CONTI NUED TYPO

IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R



DFKEYN -
ERR LOC OBJECT CODE

274D
2750
2753
2756
2759
275D
2760
2763
2766
276A
276D

2770
2771

00

MATRI X PRI NTER ROUTI NE

ADDR STMI' SOURCE STATEMENT

274D

2770
2770
2771

1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

VER 15, MOD 00 31/05/21 PAGE 187

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

DFKSPB EQU  * ENTRY TO HANDLE BACKSPACE
v DFKPL1+@PCTRL(, @XR) , DFKACK SET BACKSPACE CTRL

DFK380 JC DFK400, @\NOP JUW | F NOT FI RST BACKSPACE
Wi DFKPL1+@PCTRL(, @XR), DFKKI X SET BACKSPACE ANC | NDE
\v DFK380+@) , @XR) , @QJCB SET | NDEX | NDR OFF

DFK400 CLC  DFKSTN( @ADDR, @R), DFKLMX , @R) TEST LEFT MARG N

JE DFK420 JUW TO NOT BACKSPACE

LA DFKPL1(, @R), @XR XR = PPL ADDRESS

B DFKPRT( , @R) GO DO BACKSPACE

SLC  DFKSTN( @ADDR, @R), DFKC01(, @R) SET NEW PGOSI TI ON

B DFKDLP( , @R) GO UPDATE LI NE PGSI TI ON
DFK420 B DFKATC( , @R) GO TEST TYPAMATI C
E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S
DFKPL1 EQU  * 1ST BYTE OF BACKSPACE PPL

DS CL1 CONTROL BYTE

DC XL1' 00’ COUNT BYTE

IR b Sk Sk Sk R R Rk kR R R Rk kR b b R Rk S R b b R Rk Sk R b b ik ik S



DFKEYN - MATRI X PRI NTER ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 188
1205 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2772 78 02 1D 1206 DFK440 TBN  DFKNSK(, @R), @ YPAM TYPO BI' T ON
2775 EO 10 33 1207 BT DFKATC( , @XR) YES, GO SENSE AGAI N
2778 E2 02 A3 1208 DFK460 LA DFKPL2(, @R), @XR XR = PPL ADDRESS
277B DO 87 AC 1209 B DFKPRT( , @R) RETURN CARRI AGE
277E 3C 1E 0000 1210 DFK480 MWI *-*x @GS MOVE EGCS TO CURRENT LOCATI ON
2782 5C 01 26 28 1211 M/C  DFKSTN- DFKBS2( @ADDR, @R) , DFKLMZ , @R) SET NEW PGSI Tl ON
2786 DO 87 3D 1212 B DFK180( , @R) QO EXIT LEVEL - LOCK KEYBOARD
1213 E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
2789 1214 DFKERA EQU  * ENTRY FOR ERASE DEY
2789 B4 02 A8 1215 ST DFKPL3+@PDATA(, @XR) , @R  SET PAGE ADDR | N PPL
278C AE 01 A8 B1 1216 ALC  DFKPL3+@PDATA( @CADDR, @XR) , DFKMSD(, @XR) CALC DATA ADDR
2790 E2 02 A5 1217 LA DFKPL3(, @R), @XR XR = PPL ADDRESS
2793 DO 87 AC 1218 B DFKPRT(, @R) PRI NT ERASED MESSACGE & RETURN
2796 5C 01 26 28 1219 M/C  DFKSTN- DFKBS2( @ADDR, @R) , DFKLMZ , @R) SET NEW PGSI Tl ON
279A DO 87 4A 1220 B DFKXI T(, @R) GO EXIT LEVEL
1221 E R R S S S b S S S I S I S S S S S S S S I S S S S b S b S S b S S O
279D 1222 DFKSPA EQU  * ENTRY FOR SPACE BAR KEY
279D 7C 39 1C 1223 Wi DFKATA- DFKBS2(, @R), DFKLNK MOVE I N DI SP OF BLANK
27A0 DO 87 71 1224 B DFK200( , @R) BRANCH TO HANDLE DATA KEYS
1225 E R I Sk S S S S S S S S S S S I R I S S S S R S S R S S b S S S S kS S S S S
27A3 1226 DFKPLZ2 EQU  * ADDR OF RETURN PPL
27A3 8080 27A4 1227 DC XL2' 8080" RETURN CARRI AGE PPL
27A5 1228 DFKPL3 EQU  * FI RST BYTE ' ERASE' PPL
27A5 CO 27A5 1229 DC XL1' CO' PRI NT & RETURN CTRL
27A6 07 27A6 1230 DC AL1( DFKSQA.) COUNT BYTE
27A7 0000 27A8 1231 DC AL2(*-*) ADDR OF MESSAGE ' ERASE
27A9 1232 DFKSGlL EQU  * START OF MESSAGE
27A9 40C5DOC1IE2CSCA 27AF 1233 DC CL7' ERASED VESSAGE
0007 1234 DFKSG. EQU  *- DFKSGL LENGTH OF MESSAGE
27B0 00A9 27B1 1235 DFKMSD DC AL2( DFKSGL- DFKBS3) DI SP TO ERASE MESSAGE
1236 E R I Sk S S S S S S S S S S S S R I S b S S R R S S S S S I S S I S S S S kS
27B2 D2 02 21 1237 DFK500 LA DFKC01(, @R), @XR PO NT XR TO | NDEX PPL
27B5 DO 87 AC 1238 B DFKPRT( , @R) | NDEX A LI NE
27/B8 DO 87 4A 1239 B DFKXI T(, @R) QO EXIT
1240 ER R I S S S S S S S S I S S S S S S b S S S S b S S S S I I b S I S S S I b S S b S O



DFKEYN -

ERP SECTI ON

ERR LOC OBJECT CODE

27BB
27BE
27C2

27C5
27CA
27CD
27CE
27CE
2700
27D4

F2 87
3A 20
EO 87

1C 07
BC 80
FO 00

2040
3A 04
DO 87

07
03D2
7E

0435 21
BC
00

03D5
4A

ADDR STMT

27BB

27CF

1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 189

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

DFKROR EQU

DFK520 JC
SBN
B

DFK540 WC
Wi
HPL
ORG
DC
SBN
B

* ENTRY TO ERP

DFK540, @QJCB JUW | F 1ST ERROR

$1 O ND, $HRDER SET HARD ERROR | NDR
DFK480( , @XR) GO EXIT - HARD ERROR

$HI ST1(#H SLN), DFKI ST(, @R) SET UP HI STORY ENTRY
DFK520+@Y , @R) , @NOP SET PARI TY | NDR

Kok Kk WAI'T ON FI RST ERROR
*-2 PLACE ERROR CODE

AL2( @GHKBER) VWAI' T CODE

$1 NDR2, $ERPND SET ERROR PENDI NG | NDR

DFKXI T(, @BR) GO RETRY CHARACTER

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2800

2800
2805
2809
280E

2812
2817
281B
281E
2820

2823
2826
2829
282C
282F
2832
2835
283A

283D
2840
2845
284A
284D
2850
2853

2857
285A
285E

2862
2867

286B
286E
2872
2875
2878

144A FD
1358
11 144C
0000

144A FD
144A
05

00

F6 03C2
F6 03C0

DF F6

F8 E5

03C2 DF
DF E7

04
DF E9

1A
El 03C2

ADDR STMT

2800
2800

281F
2823

1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 190

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* TH'S IOCR IS USED FOR ALL MATRI X PRI NTER FUNCTI ONS. *
* | T IS ALSO USED BY DLFPRT ' LI NE PRI NTER ROUTINE FOR | OCR OPERATI ON *
* AVAI LABLE FUNCTI ONS | NCLUDE. . . *
* PRI NT ONLY *
> PRI NT AND RETURN CARRI AGE >
* RETURN CARRI AGE ONLY *
* BACKSPACE *
* | NDEX AND BACKSPACE *
* CHANGES TO DFPRNT MAY DI RECTLY AFFECT I T'S | NTERFACE W TH DLFPRT  *
ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O

ORG  *, 256, 0

USI NG DFPASE, @R SET BASE REG

ENTRY TO PRI NTER | OCR

DFPRNT EQU  *
wC

| $VADR, DFPPCH( @CADDR, @R) VM PATCH PAGE ENTRY ADDR 1-5

DFP100 B | $CVAD LOAD PATCH PAGE 1-5

WC  DFP101+@DP1( @ADDR, @R), | $CADR MOVE CADDR TO BRANCH  1-5
DFP101 B *ox BRANCH TO PATCH PAGE 1-5
* 1-5
DFP102 WC | $VADR, DFPPCH( @ADDR, @R) VM PATCH PACE ENTRY ADDR 1-5

Wi | $VADR, DFPX39 ADD DI SP X' 39' 1-5

B DFP100( , @R) BRANCH TO LOAD PAGE 1-5
DFP105 DC AL( @Q/ADDR) ( V$LPRT) LI NE PRI NTER PAGE

B 0(, @R BRANCH TO LI NE PRI NTER ROUTI NE
DFP115 EQU  * MATRI X PRI NTER ROUTI NE

APL @BUSY WAI'T FOR PRI NTER NOT BUSY 1-4

TBN  DFPI ST+@CTRL(, @BR), @RI NT DCE TH S OP PRI NT

JT DFP120 JUW | F YES

Wi DFPI ST+@PRCNT(, @R), @ERO SET PPL CNTR BYTE TO ZERO

TBN  DFPPCF+@°CTRL(, @BR), @BLEF TAB LEFT OPERATI ON ?

JF DFP180 GO DO COP I F NOT

SLC  $PRPCS(1), DFPO01(, @BR) SET NEW CURRENT PCSI Tl ON

J DFP240 GO DO OP
*
* PRINTING | S REQUI RED - SET UP PRI NT PCF

*

DFP120 LI O  DFPI ST+@DATA(, @R), @DAR LOAD DATA LSR W TH DATA ADDR
ALC  DFPI ST+@RCNT( 1, @BR) , $PRPCS ADD CURRENT PCSI Tl ON
SLC  DFPI ST+@RCNT( 1, @®R), SRVRGN SUBTRACT RI GHT MARG N VALUE
JH  DFP140 JUMP | F RIGHT MARGN HI T
M/ DFPI ST+@RCNT(, @R), @ERO SET COUNT BYTE TO ZERO
J DFP160 GO SET NEW PRI NT POSI TI ON
DFP140 SLC  DFPPCF+@RCNT( 1, @R), DFPI ST+@RCNT(, @R) SET CNT TOHI T
* * MARG N
SBN DFPPCF+@CTRL(, @R), @GRETRN SET CARRI AGE TO RETURN
M/C  DFPORK(1, @R), DFPPCF+@RCNT(, @R) Rl GHT JUSTI FY CNT
ALC  DFPI ST+@PDATA( @ADDR, @R) , DFPORK(, @R) ADD CNT TO DATA
* * ADDRESS | N LI ST
DFP160 ALC  $PRPOS( 1), DFPPCF+@RCNT(, @R) UPDATE HEAD POSI TI ON
SLC  DFPPCF+@RCNT( 1, @R), DFP001(, @R) SET PCF CNT = CNT-1...
* * TH'S |'S HARDWARE REQUI REMENT
JNL  DFP180 JUWP | F SOVETHI NG TO PRI NT
M/C  DFPPCF+@RCNT(2, @R), DFPETN(, @R) SET CARRI ER RTRN ONLY
DFP180 TBN DFPPCF+@CTRL(, @R), GRETRN OP FOR CARRI AGE RETURN
JF DFP240 JUMP | F NO
DFP200 MVC  DFPPCF+@RTCNT( 1, @R), $PRPOS SET CURRENT PCS | N



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

287D
2882
2885
2888
288E
2892
2895

2899
289C
289F
28A0
28A0
28A2
28A2

80

El 03C1
03

DE

03C2 03C1
El E7

DD

DD EB

DD

00
B3

07

ADDR

2899

28A0

ROUTI NE
STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 191
1313 * * CARRI AGE RETURN CNT
1314 SLC  DFPPCF+@RTCNT( 1, @R), $SLMRGN SUBTRACT LEFT MARG N VALUE
1315 JH DFP220 JUW | F NO
1316 Wi DFPPCF+@PCTRL(, @R), @ NDEX  SET OP TO | NDEY ONLY
1317 DFP220 WC  $PRPOS(1), SLMRGN SET CURRENT PCS TO LEFT MARG N
1318 SLC  DFPPCF+@RTCNT( 1, @R), DFPO01(, @R) SET HARDWARE COUNT
1319 DFP240 ST DFPAPC( , @R) , @R SET PAGE ADDR I N PCF ADDR BYTE
1320 ALC  DFPAPC( @CADDR, @BR) , DFPCFD(, @R) ADD DI SP TO GET TRUE ADDR
1321 DFP250 EQU  * LI NE PRI NTER |/ O ENTRY 1-4
1322 LI O DFPAPC(, @R), @CAR LOAD CONTROL LSR W TH NORMVAL PCF
1323 DFP260 SIO @Sl OR @Sl OQ START THE PRI NT OPERATI ON
1324 DFP270 BC RETURN- DLFPRT(, @R), *-* RETURN TO LI NE PRI NTER RTN. 1-4
1325 ORG DFP270+@Q * I NITIALI ZE 1-4
1326 DC AL1( @NOP) * TO NOT BRANCH 1-4
1327 ORG DFP270+@ NST3 * TO LI NE PRI NTER RTN. 1-4
1328 DFP280 JC DFP320, @\OP JUW TO ERP | F ERP I N PROCESS

*
%g:z),g E R I S S S S S S S I S S S S S S b S S S S S S S b S I S S b S b S S b S S O



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

28A5
28A9
28AC
28AF
28B2
28B5
28B8
28B8
28B8
28B8
28B8

28BB
28BC
28BC
28BD
28BD
28BE
28BE
28C3
28C7
28CA

28CD
28D0

2803
28D7
28D9

Co 87
2900
EO 87

00

144A FD
144A

05

12

E7
B2

1330
00

ADDR

28A5

28BA

28BC
28BD

28D3
2808

STMI

1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 192

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* TH'S ROUTI NE WAI' TS FOR THE OPERATI ON TO COVPLETE AND CHECKS *
* FOR ERRORS. FORMS CHECKS W LL CAUSE A SOFT HALT. *
* UNIT CHECKS W LL CAUSE ENTRY TO THE ERP. *
khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
DFPRCK EQU  * ENTRY TO CHECK FOR ERRORS

M/C  DFPRCT( DFPRCL, @R) , DFPERC(, @R) | NI Tl LI ZE RETRY COUNTER
Wi DFP280+@Q DFPASE(, @R), @QJCB SET ERP | N PROCESS | NDR
DFP320 APL @BUSY WAI'T FOR NOT BUSY
Wi DFP260+2(, @BR) , @ZERO SET MATRI X PRI NT
DFP340 TI O DFP360(, @R), @G°FORM TEST FOR END OF FORMS
LIO DFPCFF(, @R), @LI TE TURN END OF FORMS LAMP OFF

DFP335 TIO *-*(, @R), @ERR BRANCH TO ERP I|F UNIT CHECK 1-4
ORG  DFP335 * I NI TI ALI ZE DFP335 1-4
TIO DLFRPE-DLFPRT(, @XR), @ERR * TO BRANCH TO 1-4
ORG  DFP335 * DFPRNT ERP 1-4
TIO DFPRPE(, @BR), @ERR * ENTRY TO LOAD ERP SECTION 1-4

DFP333 EQU *-1 LAST BYTE OF Tl O | NST. 1-4

DFP330 BC **(,OXR), *-* BRANCH TO LI NE PRI NTER RTN. 1-4
ORG DFP330+@ * I NITIALI ZE 1-4
DC AL1( @NOP) * TO NOT BRANCH 1-4
ORG DFP330+@nl * I NI TIALI ZE FOR 1-4
DC AL1( DLF100- DLFPRT) * RETURN TO DLFPRT ENTRY 1-4
ORG DFP330+@ NST3 * TO LI NE PRI NTER ROUTI NE 1-4
M/C | $VADR, DFPPCH( @/ADDR, @R) VM PATCH PAGE 1-5
Wi | $VADR, @ZERO SET DISP = 0 1-5
B DFP100( , @R) BRANCH TO LOAD PAGE 1-5

DFP300 B DFP102(, @R) BRANCH TO LOAD PATCH PAGE 1-5

*

ER R R S S S b S S S S I S S S S S S b S S S S S S S S I S b S I S S S S I b S S b S S O

*

DFP360 LI O DFPITE(, @R), @LI TE TURN ON FORMS | NDR LAWP

B DFP340(, @R) GO TEST FORMS AGAI N

*

DFPRPE EQU  * ENTRY TO LOAD ERP SECTU N
B | SLDXR LOAD ERP PAGE USI NG XR
DC  AL2(V$SPRT+DFPNDX- DFPRNT) PRI NTER ERROR | OCR VADDR
B 0(, @XR) EXECUTE ERP

khkhkhkhkhkhhhdhkhdhddhhhhdrhddddddhhdddhdddddddhhddrdhddddddhdhdrdrddddddddddrx*ddddddx%x%



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

28DC

28DE
28E0
28E1

28E3
28E4
28E6
28E8
28EA

28EC
28EE
28EF
28F1

28F5
28F5
28F5

28F9
28FB
28FC

11

00

0000
0001
8080
00DE

03
00F9
00000000

00000000
0520
5309

ADDR

2800
0002
28DD
28DE
28DF
28EO0
28E2
28E2
28E3
28E5
28E7
28E9
28EB

28ED
28EE
28F0
28F4
28F5
28F8

28F8
28F9
28FA
28FB
28FD
0039
28E7
0001

28F5
28E5
28F4
28E7
28DE

ROUTI NE

STMI' SOURCE STATEMENT

1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411

VER 15, MOD 00 31/05/21 PACE 193

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* CONSTANT AND EQUATE AREA FOR DPRI NT

*

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

DFPASE
DFPRCL
DFPAPC
DFPPCF

DFPPCO
DFPOFF
DFPORK
DFPO0O1

DFPETN
DFPCFD
*

DFPRCT
DFPERC
DFPYCD
DFPDSV
DFPI ST

DFPSYC

DFPPCH
DFPX39
DFPI TE
DFPYCT
*

BBBRBRERY%ER888 BRRBRERERARAR

DFPRNT
2

Sl(@EAUH@

XL1' 00'
XL2' 0000
XL2' 0001"

2AL1( @GRETRN)
AL2( DFPPCF- DFPASE)

BASE VALUE FOR CALL SECTI ON
NUMBER OF RETRY COUNTERS
ADDRESS OF NRML PCF

LEFT BYTE OF PCF

CTRL AND CNT BYTES

RETURN CARRI AGE | NDEX CVND
COUNT & | NDEX

LAST BYTE OF CCF

TURN OFF | NDR LAMP CTRL
WORK AREA

CONSTANT OF ONE

CARRI ER RETURN CTRL

DI SPLACEMENT OF PCF | N PAGE

CL( DFPRCL) ERROR COUNT

XL1' 03' RETRY COUNT

AL2( DFPSYC- DFPASE) DI SPLACEMENT OF SYC PCF | N PAGE
XL4" 00’ SAVE AREA FOR CNT AND DATA ADDR
*

CL4 PRI NT PARAMETER LI ST (PPL)

DFPI ST RESET | NSTR CNTR

XL4' 00' SET INITIAL LI ST TO ZERO

* LEFT BYTE OF SYNC CHECK PCF

XL2' 0520 RETURN AND | NDEX, TAB RI GHT

cL1

AL2( V$PCH2+DFP100- DFPASE+@OP2) PATCH PAGE 2 1-5
X' 39’ DISP = X 39 1-5
DFP001 FORMS | NDR LI GHT CTRL

1 DI SPLACEMENT CYNC CK CNTR

* THE FOLLOW NG EQUATES ARE FOR THE LI NE PRI NTER MODULE ( DLFPRT)

*

DLFI ST EQU
DLFORK EQU
DLFDSV EQU
DLF001 EQU
DLFPCF EQU

DFPI ST
DFPORK
DFPDSV
DFPO0O1
DFPPCF



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2900

2900
2904
2907
290D

2911
2914
2918
291B
2920
2924
2925
2925
2927
292C
292F

2932
2936

2939
293D
2940
2945

2948
294C
294F

2953
2956
295A
295D
2960
2965
2969
296C
296F
2973
2976
297A
2980
2984
2989
298D
2992

03E4

0A

03C2 03E5
03E4

D9

03D5

0C

0435 DD
03D5

00

0434 E7
D9
07

ED E7
FB 03C1

EC E7
F8 F4

03E4

03E5 03C2
BD D3
144A D2
1354

ES5 144C
1330

ADDR

2800
2900
2900

2911

2926

2932

2939

2948

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 194

1413 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1414 * TH S ROUTI NE DETERM NES THE ERROR AND BRANCHES TO THE PROPER ERP *
1415 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
1416 ORG *,256,0

1417 USI NG DFPASE, @R SET BASE REGS

1418 USI NG DFPNDX, @XR

1419 DFPNDX EQU  * ENTRY TO ERP SECTI ON

1420 TBN  $LPRP3, @ NDEX TEST DUMW PRI NT PCS. USED  1-3
1421 JF DFP378 JUW NO

1422 MWC  $PRPOS(1), $LPROS RESTORE CORRECT POSI Tl ON

1423 SBF  $LPRP3, @ NDEX RESET DUMW POS. FLAG 1-3
1424 DFP378 EQU  * ENTRY SENSE ERROR

1425 SNS  DFPRSN(, @XR), @SNSQ SENSE ERROR BYTES

1426 TBN  $I NDR2, $SERPND HAS LOG ENTRY BEEN SET UP

1427 JT DFP380 JUW | F YES

1428 MWC  $HI ST1(#H SLN), DFPOCE(, @XR)  MOVE LOG TO NUCLEUS

1429 SBN  $I NDR2, $ERPND SET ENTRY PENDI NG | NDR

1430 HPL Kok R SOFT HALT ON I NI TI AL ERROR

1431 oRG *-2 PLACE HALT CCODE

1432 DC AL2( @GHPRER) DI SPLAY CODE ' 123"

1433 DFP380 ALC  $HI STE+@HSTPE( 1), DFPO01(, @R) ADD ONE TO RETRY COUNTER
1434 TBN  DFPRSN(, @XR) , @®M3CK MARG N CHECK

1435 JT DFPMCK JUW | F YES

1436 DFPSCK EQU  * ENTRY FOR SYNC CHK

1437 *

1438 * LI NE PRI NTER MODE ONLY

1439 *

1440 TBN  $LPRP3, @RI NT LI NE PRI NTER ERROR 1-3
1441 JF DFPSC2 JUW | F NOT PRI NT COP

1442 DFPMCK EQU  * ENTRY FOR MARG N CHECK

1443 SLC  DFPRCT- DFPCGCT( 1, @BR) , DFPO01(, @R) DECREMENT RETRY CNT
1444 JZz DFP400 JUW | F NO MORE RETRI ES

1445 M/C  DFPSYC+@BYCNT( 1, @BR), SLMRGN SET CNT TO HARD LEFT MARG N
1446 J DFP420 GO DO FI RST PART OF SYNC CHK
1447 DFPSC2 EQU  *

1448 SLC  DFPRCT- DFPYCT(1, @R), DFPO01(, @R) DECREMENT CYNC CNT

1449 JZz DFP400 JUW | F NO MORE TRYS

1450 M/C  DFPI ST+@PDATA( @CADDR+1, @BR) , DFPDSV(, @R) RESTORE ORI G NAL
1451 * * COUNT AND DATA ADDR

1452 DFP420 ST DFPASY(, @XR), @R SET PAGE ADDR I N PCF ADDR

1453 ALC  DFPASY( @CADDR, @XR) , DFPYCD(, @R) CALC PCF ADDR

1454 LIO DFPASY(, @XR), @PCAR LOAD CONTROL LSR W TH SYNC SCF
1455 SBN  DFPSYC+@PCTRL(, @R), @GRETRN SET CHAIN BI T ON

1456 MWC  $PRPOS( 1), DFPSYC+@YCNT(, @R) SET UP NEW HEAD PCSI TI ON
1457 SLC  DFPSYC+@BYCNT( 1, @BR), DFPO01(, @BR) SUBTRACT 1

1458 JNL DFP440 JUW | F NOT NEG

1459 SBF DFPSYC+@PCTRL(, @R), GRETRN SET CHAIN BI T OFF

1460 DFP440 TBN  $LPRP3, @RI NT CHECK | F ENTRY FROM LI NE PTR 1-3
1461 JF DLF450 JUWP NOT

1462 SBN  $LPRP3, @ NDEX SET DUMW PRI NT PCS. FLAG 1-3
1463 MWC  $LPROS(1), $PRPCS SET LI NE PRI NTER PRI NT PGSI Tl ON
1464 MWC  DFP330+@1( 1, @R), DFPEXT(, @XR) SET DLRPRT ERROR ENTRY 1-4
1465 MWC | $VADR, DFPLBU( 2, @XR) GET LI NE PRI NTER BUFFER ADDR 1-4
1466 B | $LOCK GET LI NE PRI NTER BUFFER 1-4
1467 M/C  DLFORK(2, @R), | $CADR SAVE BUFFER CADDR ADDR 1-4
1468 B | $LDXR



DFPRNT - MATRI X PRI NTER

ERR LOC

2996
2998
299B
299E
29A2
29A7
29AC

29AF

29B2
29B6
29BA
29BE
29C1
29C5
29C7
29CB

29CE

29D1
2903
294
29D6
29D7
2908
29DA

2AFD

OBJECT CODE

B9 04 D9

F2 90 11

9C 01 DE E5
8C 01 DF O3EA
2C 00 O3E3 DF
BC 80 89

DO 87 9C

3A 21 03D2
3C 00 0434
38 40 O3E4
CO 87 1330

3C 00 O3E3
EO 87 B3

00000001

ADDR
2997

29AF

29C6

29CE

29D2
2903
29D5
29D6
29D7
29D9
290D
290D
0000
0004

ROUTI NE
STMI SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 195

1469 DC  AL( @/ADDR) ( VSLPRT) LI NE PRI NTER PAGE

1470 TBF  DFPRSN(, @R) , DFPVCK TEST VERTI CLE CYCLE CHECK  1-4
1471 JF DLF450 | F VERTI CAL CYCLE CHK 1-4
1472 M/C  BUFRWK- DLFPRT( 2, @R), DLFORK(, @R) GET BUFFER ADDR 1-4
1473 MVC  DLFBPT- DLFPRT(2, @R), $LPRIO RESTORE BUF PTR & PDAR  1-4
1474 MVC  $BUFPT(1), DLFBPT- DLFPRT(, @R) RESTORE BUFFER PO NTER 1-4
1475 MVI  DLF350- DLFPRT+@Y , @R), @IOP =~ FORCE ERROR CHECK

1476 DLF450 EQU  *

1477 B DFP260(, @R) GO TO MATRI X PRI NTER

1479 R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
1480 * MATRI X PRI NTER HARD FAI LURE ROUTI NE *
1481 R R b b b L S I S R S S R S I S b b S S b b S R R S b S b S S I S b
1482 DFP400 SBN  $I O ND, $MPDVKH$HRDER SET MAT4l X PRI NTER DOWN | NDR
1483 M/ $H STE+@1ISTPE, @ZERO SET HARD ERROR | NDR

1484 TBN  $LPRP3, @RI NT ENTRY FROM LI NE PTR 1-3
1485 JF  DFP480 JUVP | F NOT

1486 B | SLDXR LOAD PAGE

1487 DC  AL2(VSLPRT) LI NE PRI NTER PAGE

1488 M1 $BUFPT, @ERO RESET LINE PTR BUFFER PTR.  1-3
1489 B RETURN- DLFPRT(, @R) GO TO LI NE PRI NTER PAGE

1490 DFP480 EQU  *

1491 B DFP300(, @R) RETURN TO MATRI X PRI NTER

1492 R R R b b b S S b S S S S S S S S I i S I S b S S b S S S S S b b I S S b S S b b S b b b S S S b b I b b b S S b b S b b b b b b b b
1493 DFPLBU DC  AL2( V$LPRB) LI NE PRI NTER BUFFER VADDR  1-4
1494 DFPEXT DC  AL1(DLF350- DLFPRT) DI SPLACEMENT TO DLFPRT ERRCR 1-4
1495 DFPASY DS CL( @ADDR) ADDR OF ERP PCF

1496 DC  ALI(@Sl 0Q H STORY LOG Sl O Q BYTE

1497 DFPIOR DC  AL1( @S| OR) H STORY LOG Sl O R BYTE

1498
1499
1500
1501
1502
1503
1504
1505 *
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524

DFPRSN DS CL2 ERROR SENSE BYTES

DFPERR DC XL4' 00000001" ERROR | NFO

DFPOGE EQU  *-1 LAST BYTE OF H STORY LOG

DFPCCT EQU O DI SPLACEMENT MARG N CK CNT

DFPVCK EQU X 04 PRI NTER VERTI CAL CYCLE CK 1-4

E R R S S S S S S S S I S S S S S I b S I S S S S S S S S S I S b S I S S S S S b S S b S S O

*########################## X 29FF | MG_0188 ###H#H#HAHBHBHIHIHHHBHBHIH

NOT SCANNED OR OBJ CHECKED ! !

* 96 COLUWMN CARD READER / PUNCHER

T HHHAHRHBHBHB AR RHRHBHR IR AR X 2AFE  SRHBHBAR AR AHRHBH AR AR R A RH AR IR A
ORG X 2AFD

ER R I S S S S S S S S I S S S S S S b S I S S S S b S I S S S S I b S S b S S O
*  5703- XML COPYRI GHT | BM CORP. 1970 >
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I Sk S S S S S S S S S S I R I S b S S Rk S S S S S S S S kS S
* STATUS *
* VERSION 1 MODI Fl CATI ON 0 *
* *
* FUNCTI ON *
*  * FZXI NP EXECUTI ON CAUSES KEYBOARD DATA ENTRY TO BE ENABLED *
* DURI NG PROGRAM OPERATI ON.  ENTERED DATA ARE SYNTAX CHECKED W TH *
* RESPECT TO FORM AND TYPE, AND VALID ELEMENTS ARE CONVERTED TO  *
* | NTERNAL FORMAT AND PLACED I N THE RUN-TIME STACK ON AN INDI -  *
* VI DUAL BASI S. *
*  * TH S ROUTI NE PERFORMS THE PRI MARY FUNCTI ON OF SUPPORTING THE  *
* EXECUTI ON OF BASI C PROGRAM ' | NPUT" STATEMENTS. ON A SECONDARY *



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMT

1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PACE 196

LEVEL, THE MESSAGE PRI NTI NG SYNTAX CHECKI NG, AND DATA CONVER-
SI ON FACI LI TIES REQUI RED FOR ' | NPUT" ARE ORGANI ZED FOR ALTER-
NATE USE DURI NG THE EXECUTI ON OF ' MAT | NPUT'" AND ' GET' ( CARD)
BAS|I C STATEMENTS.
TWO ENTRY PO NTS ARE PROVI DED FOR ' | NPUT' MODE OPERATI ONS. THE
FI RST (FZXI P1) OPERATES | N CONJUNCTI ON W TH STACKED DATA TYPE
CODES AND A COUNT PARAMETER | N | $PARM TO ALLOW KEYBOARD DATA
| NPUT AND DATA LI NE VALIDI TY CHECKI NG  THE SECOND ENTRY PO NT
(FZX1 P2) OPERATES ON THE VALI DI TY- CHECKED DATA LI NE TO CONVERT
AND STACK SEQUENTI ALLY OCCURRI NG DATA ELEMENTS.
SI X ALTERNATE ENTRY PO NTS ARE PROVI DED FOR USE W TH ' MAT | NPUT'
AND ' GET" (CARD) OPERATI ONS.
* ENTRY PO NTS FZXPQL, FZXPQ@2, AND FZXPEM ARE USED TO PRI NT
QUESTI ON MARK(S) OR ERROR MESSAGES ON THE SYSTEM PRI NT
DEVI CE
* ENTRY PO NT FZXGCS |'S USED TO SYNTAX CHECK AN ENTI RE ' GET'
(CARD) | NPUT LINE (I NTO WHI CH COWA DELI M TERS HAVE BEEN
| NSERTED WERE NOT ORI G NALLY EXI STENT) .
* ENTRY PO NT FZXM S IS USED TO VALI DI TY CHECK A PARTI AL OR
ENTI RE ARRAY ROW
* ENTRY PO NT FZXCNV IS USED TO CONVERT AND STACK | NDI VI DUAL
| NPUT LI NE ELEMENTS AFTER THE LI NE HAS BEEN SYNTAX OR
VALI DI TY CHECKED

ENTRY PO NTS

*

ENTRY FZXI P1 - FOR ENABLI NG ' | NPUT' KEYBOARD DATA ENTRY AND
SYNTAX CHECKI NG THE RESULTI NG DARA LINE. CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(V$XKI N)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXI P1.
ENTRY FZXI P2 - FOR CONVERTI NG AND STACKI NG A S| NGLE DATA ELE-
MENT FROM THE ' | NPUT' DATA LINE. CALLI NG SEQUENCE IS

B | $CALL

DC  AL2(V$XSI N)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXI P2.
ENTRY FZXPQL - FOR PRI NTING A SI NGLE QUESTI ON MARK (?) ON THE
SYSTEM PRI NT DEVI CE, CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(FZXPQL)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXPQL.
ENTRY FZXPQL - FOR PRI NTI NG A DOUBLE QUESTI ON MARK (??) ON THE
SYSTEM PRI NT DEVI CE, CALLI NG SEQUENCE | S

B | $CALL

DC  AL2( FZXPQ)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXPQR.
ENTRY FZXPEM - FOR PRI NTI NG A DATA | NPUT ERROR MESSAGE ON THE
SYSTEM PRI NT DEVI CE. CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(FZXPEM
WHERE THE ADDRESS CONSTANT PARAMVETER DEFI NES THE VI RTAL
ADDRESS OF ENTRY PO NT FZXPEM
ENTRY FZXGCS - FOR SYNTAX CHECKI NG A DATA LI NE RESULTI NG FROM
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1581 * A "GET' USING A CARD I NPUT FILE. CALLI NG SEQUENCE IS
1582 * B | $CALL
1583 * DC  AL2(\V$CDSY)
1584 * WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
1585 * ADDRESS OF ENTRY PO NT FZXGCS
1586 * * ENTRY FZXM S - FOR SYNTAX CHECKI NG A DATA LI NE RESULTI NG FROM
1587 * A " MAT | NPUT' ARRAY ROW I NPUT. CALLI NG SEQUENCE | S
1588 * B | $CALL
1589 * DC  AL2(FZXM S)
1590 * WHERE THE ADDRESS CONSTANT PARAMVETER DEFI NES THE VI RTUAL
1591 * ADDRESS OF ENTRY PO NT FZXM S.
1592 *  * ENTRY FZXCNV - FOR CONVERTI NG AND STACKI NG A SI NGLE DATA ELE-
1593 * MENT FROM A ' GET' (CARD) OR ' MAT | NPUT' DATA LI NE
1594 * CALLI NG SEQUENCE | S
1595 * B | $CALL
1596 * DC  AL2(V$CDCV)
1597 * WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
1598 * ADDRESS OF ENTRY PO NT FZXCNV.
1599 *  * ENTRY PO NT EXECUTI ON FOR THESE OPERATI ONS |'S SUBJECT TO | NPUT
1600 * CONDI TI ONS  DESCRI BED BELOW
1601 *
1602 *1 NPUT
1603 * * |$STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER
1604 * * FOR ENTRY FZXI P1, THI S CONTAI NS THE CORE ADDRESS OF THE
1605 * LEFTMOST BYTE OF THE STACKED NATA TYPE SPECI FI CATI ON CODES
1606 * * FOR ENTRY FZXI P2, THI'S CONTAI NS THE CORE ADDRESS OF THE
1607 * FI RST AVAI LABLE STACK LOCATI ON
1608 * * FOR ENTRY FZXM S, THI'S CONTAI NS THE CORE ADDRESS OF THE
1609 * SI NGLE STACKED DATA TYPE SPECI FI CATI ON CODE
1610 * * FOR ENTRY FZXCNV, THI'S CONTAI NS THE CORE ADDRESS OF THE
1611 * STACK LOCATI ON | NTO WHI CH THE CONVERTED DATA ELEMENT IS
1612 * TO BE STACKED
1613 * * |$PARM - 2 BYTES, FOR THE | NTERPRETER COMMUNI CATI ONS PARAMETER
1614 * * FOR ENTRY FZXI P1, THE R GHT BYTE | N | $PARM CONTAI NS A
1615 * COUNT OF THE STACKED DATA TYPE SPECI FI CATI ON CODES.
1616 * * FOR ENTRY FZXM S, THE RI GHT BYTE | N | $PARM CONI NUNS A
1617 * VALUE OF '1' FOR THE SI NGLE STACKED DATA TYPE SPEC CODE
1618 * * |$PUBL - 2 BYTES, FOR THE DATA BUFFER CORE ADDRESS. FOR ENTRY
1619 * FZXI P2 ONLY, TH'S CONTAI NS THE CORE ADDRESS OF THE ' | NPUT' DATA
1620 * BUFFER LEFTMOST BYTE.
1621 * * |$ERRC - 1 BYTE, FOR THE | NTERPRETFR ERROR CONDI TI ON CODE, FOR
1622 * ENTRY FZXPEM ONLY, TH' S CONTAI NS AN ERROR CODE | N THE DECI MAL
1623 * NUVBER RANGE X FO' THROUGH X F4', | NDI CATI NG OUTPUT OF AN ERROR
1624 * MESSAGE | N THE RANGE 800 THROUGH 804 ( SYSTEM ERROR MESSAGE
1625 * NUVBERS) RESPECTI VELY.
1626 * * REG STER @R - FOR ENTRIES FZXGCS, FZXM S AND FZXCNV, TH'S
1627 * CONTAI NS THE CORE ADDRESS OF THE DATA BUFFER LEFTMOST BYTE.
1628 * * RUN-TIME STACK - FOR ENTRIES FZXIP1 AND FZXM S, TH' S CONTAI NS
1629 * DATA TYPE SPECI FI CATI ON CODES BEG NNI NG AT THE CORE ADDRESS
1630 * REFERENCED BY | $STAK.
1631 * * KEYBOARD DATA ENTRY - FOR ENTRY FZXI P1 ONLY, NUMERI C, S| GNED
1632 * | NTERNAL (-&Pl, ETC.), AND CHARACTER CONSTANTS ENCLOSED I N
1633 * QUOTES ARE ENTERED FROM THE SYSTEM CONSOLE KEYBOARD | N COWPLI -
1634 * ANCE W TH THE CURRENT ' | NPUT' STATEMENT ASSI GNVENT LI ST
1635 *  * | NPUT DATA BUFFER - 256 BYTES, FOR DATA ELEMENT STORAGE DURI NG

*

1636 SYNTAX CHECKI NG AND CONVERSI ON.
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1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
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1662
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1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
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QUTPUT

* | NPUT DATA BUFFER - 256 BYTES, FOR DATA ELEMENT STORAGE DURI NG
SYNTAX CHECKI NG AND CONVERSI ON

* DATA BUFFER PO NTER - 2 BYTES, FOR THE CORE ADDRESS OF THE
CURRENTLY REFERENCED BUFFER CHARACTER. THI S PO NTER IS CO\
TAINED I N THE TWO RI GHTMOST BYTES OF THE | NPUT DATA BUFFER

* 1 $PUB1 - 2 BYTES, FOR THE | NPUT DATA BUFFER CORE ADDRESS.
AFTER ENTRY FZXIP1 ONLY, THIS IS SET TO CONTAI N THE CORE
ADDRESS OF THE | NPUT DATA BUFFER LEFTMOST BYTE.

* REQ STER @XR - AFTER ENTRI ES FZXGCS, FZXM S AND FZXCNV, TH S
CONTAI NS THE CORE ADDRFSS OF THE LAST RFRERENCED | NPUT DATA
BUFFER CHARACTER

* | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ONS PARAMETER
AFTER ENTRI ES FZXM S AND FZXGCS, THE LEFT BYTE IN | $PARM | S SET
TO CONTAIN A COUNT OF THE DATA ELEMENTS SYNTAX CHECKED | N THE
BUFFER.

* | $ERRC - 1 BYTE, FOR THE | NTERPRETER ERROR CONDI TI ON CODE

* RUN-TI ME STACK - AFTER ENTRI ES FZXI P2 AND FZXCNV, THI S CONTAI NS
THE CONVERTED | NPUT DATA ELEMENT BEGQ NNI NG AT THE CORE ADDRESS

VER 15, MOD 00 31/05/21 PACE 198

* FOR ENTRI ES FZXGCS AND FZXM S, TH' S BUFFER CONTAI NS THE
DATA | NPUT LI NE (AS ENTERED) BEG NNI NG AT THE LEFTMOST
BUFFER BYTE

* FOR ENTRI ES FZXI P2 AND FZXCNV, TH S BUFFER CONTAI NS, | N
ADDI TI ON TO THE ORI G NAL DATA, A 2-BYTE FIELD IN THE LAST
TWO BUFFER BYTES. THI S FI ELD CONTAI NS THE CORE ADDRESS OF
THE CHARACTER PRECEDI NG THE FI RST CHARACTER OF THE NEXT
DATA ELEMENT TO BE CONVERTED AND STACKED

* AFTER ENTRY FZXIP1, TH S BUFFER IS LOCKED | NTO CORE, DATA
ARE LQADED | NTO THE BUFFER FROM THE SYSTEM KEYBOARD, AND
THESE DATA ARE COWVPLETELY SYNTAX/ TYPE CHECKED ( EXCEPT VWHEN
CONSOLE | NTERRUPT | S | NVOKED) .

* AFTER ENTRY FzZXI P2, TH S BUFFER I S UNLOCCKED FROM CORE
FOLLOW NG CONVERSI ON OF THE FI NAL DATA ELEMENT ( DEFI NED BY
AN ECS CHARACTER DELI M TER)

* AFTER ENTRY FZXM S, THE DATA CONTAINED IN TH' S BUFFER ARE
COVPLETELY SYNTAX/ TYPE CHECKED (UP TO THE PO NT WOCRE AN
ERROR CONDI TION, IF ONE EXI STS. |'S ENCOUNTERED) .

* AFTER ENTRY FZXGCS, THE DATA CONTAINED IN TH S BUFFER ARE
COWPLETELY SYNTAX CHECKED (UP TO THE PO NT WHERE AN ERROR
CONDI TION, | F ONE EXI STS. |'S ENCOUNTERED) .

* AFTER ENTRIES FZXIP1, FIXM S, AND FI XGCS, TH S IS SET TO
CONTAI'N THE CORE ADDRESS OF THE BYTE PRECEDI NG THE FI RST
BUFFER BYTE

* AFTER ENTRI ES FZXI P2 AND FZXCNV, TH S IS SET TO CONTAI N
THE CORE ADDRESS OF THE DELI M TER FOLLOMNG THE CONVERTED
DATA ELEMENT.

* AFTER ENTRY FZXPEM TH S IS RESET TO CONTAI N NULL ERROR
CODE | @NERR

* AFTER ENTRY FZXM S, THIS IS SET TO CONTAI N ERROR CODE
X FO', X F2', OR X F4' (CORRESPONDI NG TO ERROR MESSAGES
800, 802, OR 804 RESPECTI VELY) WHEN A SYNTAX OR DATA TYPE
ERROR | S ENCOUNTERED

* AFTER ENTRY FZXGCS, THI S IS SET TO CONTAI N ERROR CODE
X FF' WHEN A SYNTAX ERROR | S ENCOUNTERED.
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1693 * FLOATI NG PO NT FORVAT OF CURRENT PRECI SI ON. CHARACTER ELEMENTS
1694 * ARE STACKED | N 19- BYTE FORNAT.
1695 * * PRI NTER/ CRT MESSAGES -
1696 * * FOR ENTRY FzZXI P1, FZXPQL | S EXECUTED EACH TI ME THAT KEY-
1697 * BOARD DATA | NPUT | S REQUESTED.
1698 * * FOR ENTRY FzZXI P1, AN ERROR MESSAGE (800, 801, 802, OR 803)
1699 * | S PRI NTED WHENEVER A SYNTAX/ TYPE ERROR | S ENCOUNTERED,
1700 * AND KEYBOARD DATA | NPUT RE- ENTRY | S REQUESTED.
1701 * * FOR ENTRY FZXPQL, THE PRI NT DEVI CE CARRI ER | S RETURNED,
1702 * A SI NGLE QUESTI ON MARK |'S PRI NTED, AND THE CARRIER | S
1703 * RETURNED AGAI N TO START A NEW LI NE.
1704 * * FOR ENTRY FZXPQ@2, THE PRI NT DEVI CE CARRI ER | S RETURNED,
1705 * A DOUBLE QUESTI ON MARK |'S PRI NTED, AND THE CARRIER | S
1706 * RETURNED AGAI N TO START A NEW LI NE.
1707 * * FOR ENTRY FZXPEM THE PRI NT DEVI CE CARRI ER | S RETURNED,
1708 * A MESSACGE OF THE FORM
1709 * ERROR NNN AT LINE LLLL MESSAGE...
1710 * | S PRINTED, AND THE CARRI ER IS RETURNED TO START A NEW
1711 * LI NE. MESSACES ARE -
1712 * * 800 - INVALID I NPUT DATA - NUMERI C CONSTANT
1713 * * 801 - INVALID I NPUT DATA - CHARACTER DATA
1714 ~ * 802 - TOO MANY | NPUT DATA ELEMENTS
1715 * * 803 - NOT ENOUGH DATA ELEMENTS ENTERED
1716 * * 804 - NOT ENOUGH ARRAY ROW ELEMENTS ENTERED
1717 * * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER. FOR ENTRY
1718 * FZXI P1 ONLY, THI S PO NTER IS DECREMENTED BY THE LENGTH OF A
1719 * VI RTUAL ADDRESS (2 BYTES) WHENEVER CONSOLE | NTERRUPT | S
1720 * | NVOKED DURI NG KEYBOARD | NPUT.
1721 * * | $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 1. AFTER
1722 * ENTRY FZXI P1 ONLY, THI S AREA IS SET TO CONTAI N THE VI RTUAL
1723 * ADDRESS OF THE CURRENT ' I NPUT' STATEMENT ' STH PSEUDO | NSTRUC-
1724 * TI ON WHENEVER CONSOLE | NTERRUPT | S | NVOKED DURI NG KEYBQARD 1/ P.
1725 * * | SRESW - 1 BYTE, FOR THE RECURSI VE STATEMENT ERROR SW TCH.
1726 * THIS SWTCH I S SET TO CODE @NOP (DI SABLES THE ERROR CONDI TI ON)
1727 * WHENEVER CONSOLE | NTERRUPT | S | NVOKED DURI NG KEYBOARD | NPUT.
1728 *
1729 *EXTERNAL REFERENCES
1730 * V$SKEY - VI RTUAL ENTRY ADDRESS FOR DFKEYN, V.M KEYBOARD | CCS.
1731 * * V$SPRT - VI RTUAL ENTRY ADDRESS FOR DFPRNT, V.M MATRI X PRT | CCS.
1732 * * DSPL1IN - ENTRY PO NT FOR THE SYSTEM CRT | OCS (LABEL DSPLIN IS
1733 * REFERENCED | NDI RECTLY USI NG | $CSXA TO BUI LD A CORE ADDRESS) .
1734 * * | $CALL - ENTRY PO NT FOR PAG NG MODULE V.M PROGRAM CALL RTN.
1735 * * 1 $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
1736 * * 1 $LOCK - ENTRY PO NT FOR PAG NG MODULE V. M PACE LOCKI NG RTN.
1737 * * 1 $UNLK - ENTRY PO NT FOR PAG NG MODULE V. M PACE UNLOCKI NG RTN.
1738 * * | $STCK - ENTRY PO NT FON | NTERPRETER ELEMENT STACKI NG ROUTI NE.
1739 * * 1 $CUPF - ENTRY PO NT FOR FLOATI NG PO NT VALUE PACKI NG ROUTI NE.
1740 * * | $BSET - ENTRY PO NT FOR | CBRAN EXECUTI ON CONTROL BRANCH RTN.
1741 * * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER
1742 * * | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ON PARAMETER
1743 * * | $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 1.
1744 * * 1$ERRC - 1 BYTE, FOR THE | NTERPRETER EXECUTI ON ERROR CODE.
1745 * * | $STHA - 2 BYTES, FOR VI RTUAL ADDRESS OF CURRENT STMNT ' STH .
1746 * * | $RESW - 1 BYTE, FOR | NTERPRETER STATEMENT RECURSI ON ERROR SW
1747 * * 1$PUB1 - 2 BITES, FOR THE DATA BUFFER SAVED CORE ADDRESS.
1748 * * 1 $VADR - 2 BYTES, FOR PAG NG MCDULE VI RTUAL ADDRESS PARAMETER
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1749 * * 1 $CADR - 2 BYTES, FOR PAG NG MODULE CORE ADDRESS OUTPUT PARAM
1750 * * $INLNO - 2 BYTES, FOR THE SYSTEM EXECUTI ON LI NE NUMBER AREA.
1751 * * $PRDEV - 2 BYTES, FOR THE SYSTEM PRI NT DEVI CE | NDI CATOR.
1752 * * $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR.
1753 * * $CISUS - 1 BYTE FOR THE SYSTEM CONSOLE | NTERRUPT | NDI CATOR.
1754 * * V$BFR1 - VI RTUAL ADDRESS FOR GENERAL V.M BUFFER 1.
1755 * * | $BASE - CORE ADDRESS FOR | NTERP BASE ADDRESSABI LI TY.
1756 * * | $CSXA - CORE ADDRESS OF 1ST BYTE I N CORE EXTENSI ON PAST 8K.
1757 *
1758 *EXI TS, NORVAL
1759 * CONTROL |'S NORMVALLY PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT
1760 * | $RTRN (1 PGRTN) FOR A RETURN TO THE CALLI NG PROGRAM  THE SI NGLE
1761 * EXCEPTI ON OCCURS VWHEN A CONSOLE | NTERRUPT |'S | NVOKED WHI LE DATA
1762 * ARE BEI NG ENTERED THROUGH THE KEYBQOARD DURI NG FZXI P1 EXECUTI ON.
1763 * IN THI'S EVENT, CONTRCL IS PASSED TO THE CORE- RESI DENT | NTERPRETER
1764 * AT ENTRY PO NT | $BSET (I CBSET) TO FORCE RE- EXECUTI ON OF THE LAST
1765 * EXECUTED ' STH PSEUDO | NSTRUCTI ON (I.E, THE STATEMENT HEADER
1766 * ASSCCI ATED W TH THE CURRENT ' | NPUT" STATEMENT) .
1767 *
1768 *EXITS, ERROR
1769 * * FOR ENTRY FZXM S, CONTROL |'S PASSED TO THE PAG NG ROUTI NE AT
1770 * ENTRY PO NT | $RTRN (1 PGRTN) VWHENEVER A SYNTAX OR DATA TYPE
1771 * ERROR | S ENCOUNTERED. ERROR PARAMETER | $ERRC | S SET TO ONE OF
1772 * THE CODES X FO', X' F2', OR X' F4'" WHEN THI S S| TUATI ON OCCURS
1773 * (SEE OUTPUT ABOVE) .
1774 * * FOR ENTRY FZXSCS, CONTROL |'S PASSED TO THE PAG NG ROUTI NE AT
1775 * ENTRY PO NT | $RTRN (1 PGRTN) VWHENEVER A SYNTAX ERROR | S
1776 * ENCOUNTERED. ERROR PARAMETER | $ERRC | S SET TO CODE X FF'.
1777 * * FOR ALL OTHER ENTRY PO NTS, ENCOUNTERED ERROR CONDI TI ONS CAUSE
1778 * SPECI FI C ERROR- CORRECTI ON ACTI ONS TO BE EXECUTED | NTERNALLY.
1779 *
1780 * TABLES/ WORK AREAS
1781 * * | NPUT DATA BUFFER - SINGLE VI RTUAL PAGE USED TO CONTAI N
1782 * BOARD ENTERED DATA CONSTANTS AND | NTERNAL CONSTANT SYMBOLS.
1783 * BYTES 254, 255 IN TH S PAGE ARE USED TO CONTAI N THE DATA BUFFER
1784 * CHARACTER PO NTER
1785 * * ERROR MESSAGE PAGE - THE 3RD VI RTUAL PAGE OR FZXI NP CCDI NG CON-
1786 * TAI'NS FI VE ERROR MESSACGE PARAMETER LI STS AND MESSAGE TEXTS FOR
1787 * SYSTEM ERROR MESSAGES 800, 801, 802, 803, AND 804. TH S PAGE
1788 * | S CREATED BY THE MIEXT MESSACGE GENERATOR, AND | NCLUDES PATCH_
1789 * AREA SUFFI CI ENT FOR REASONABLE MESSACGE TEXT EXPANSI ON.
1790 * * | NTERNAL CONSTANT SYNTAX CHECKI NG TABLE - THI' S CONTAINS A LI ST
1791 * OF | NTERNAL CONSTANT SYMBOLS FOR VALI DI TY CHECKI NG
1792 * * NUMBER OF TABLE ENTRIES - 3
1793 * * TABLE ENTRY LENGTH - 4 BYTES
1794 ~ * ENTRY FORVAT -
1795 * * FILLED FROM LEFT TO RIGHT WTH THE LETTER PORTI ON
1796 * OF | NTERNAL CONSTANT SYMBOLS ( REVERSE SPELLI NG) .
1797 * * PADDED ON RI GHT W TH BI NARY ZERGCS.
1798 * * | NTERNAL CONSTANT CONVERSI ON TABLE - THI S CONTAINS A LI ST OF
1799 * | NTERNAL CONSTANT | DENTI FI ERS AND THE VI RTUAL ADDRESS ASSQOCI -
1800 * ATED W TH EACH (SI GNED) | NTERNAL CONSTANT.
1801 * * NUMBER OF TABLE ENTRIES - 6
1802 * * TABLE ENTRY LENGTH - 4 BYTES
1803 * * ENTRY FORVAT -
1804 * * BYTE O - CONTAINS A SI GN CHARACTER (+ OR -)
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1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PAGE 201

BYTE 1 - CONTAINS SYMBOL 1ST LETTER CHARACTER
* BYTES 2, 3 - CONTAI N | NTERNAL CONSTANT VI RTUAL ADDR
ASSCCI ATED W TH THE SI GNED CONSTANT SYMBOL.

* ARl THMETI C CONSTANT CONVERSI ON BUCKET - 16 BYTES, FOR ACCUMJ
LATI NG CHARACTERS USED TO GENERATE AN | NTERNAL FORM ARI THVETI C
FLOATI NG PO NT VALUE.

* CHARACTER CONSTANT CONVERSI ON BUCKET - 19 BYTES, FOR ACCUMJ-
LATI NG CHARACTERS USED TO GENERATE AN | NTERNAL FORM CHARACTER
ELEMENT.

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE

CHARACTER CODE DEPENDENCY
THE OPERATION OF THI S MODULE DEPENDS UPON THE FOLLOW NG PROPER-
TIES OF THE | NTERNAL REPRESENTATI ON OF THE EXTERNAL CHAR SET,
* MOST CODI NG HAS BEEN ARRANGED SO THAT REDEFI NI TI ON OF CHAR-
ACTER CONSTANTS, BY REASSEMBLY, W LL RESULT I N A CORRECT
MODULE FOR THE NEW DEFI NI TI ON
* NUMERI C CHARACTERS 0 THROUGH 9 ARE PRESUMED TO BE CCDED I N
| NCREASI NG COLLATI NG SEQUENCE, AND THE RANCE OF CHARACTER
CONSTANTS FOR THI' S SERIES | S EXPECTED TO COLLATE H GHER THAN
THAT FOR ANY OTHER CHARACTER | N THE EXTERNAL CHARACTER SET.
* ALPHABETI C LETTERS A THROUGH Z ARE PRESUMED TO EF CCDED I N
| NCREASI NG COLLATI NG SEQUENCE, AND THE RANCE OF CKARACTER
CONSTANTS FOR THI' S SERIES | S EXPECTED TO COLLATE H GHER THAN
THAT FOR ANY OTHER NON- NUMERI C CHARACTER I'N THE EXTERNAL
CHARACTER SET.
* DECI MAL NUMBERS MUST BE CODED SO TWAT THE LOW ORDER FOUR
BITS, WHEN CONSI DERED AS A BI NARY | NTECGER, | DENTI FY THE
VALUE OF THE DG T.
THE SPECI FI C | NSTRUCTI ONS (| NSTRUCTI ON SEQUENCES) WHI CH REQUI RE
MCODI FI CATI ON | F THESE PROPERTI ES OF THE CHARACTER SET ARE CHANGED
MAY BE | DENTI FI ED EY -
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX575.
THE 8 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX750.
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX845.
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX904.
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX940.
THE SI NGLE | NSTRUCTI ON | DENTI FI ED BY LABEL F7X996

* X 3k X X X

NOTES
ERROR PROCEDURES

* ERROR 1 - AN ARI THVETI C DATA ELEMENT | S EXPECTED DURI NG
"I NPUT" SYNTAX CHECKI NG AND THE PROCESSED ELEMENT | S ElI THER
NON- ARI THVETI C OR OTHERW SE | NVALI D. THE ERROR MESSAGE
"I NVALI D | NPUT DATA - NUMERI C CONSTANT' | S DI SPLAYED.

* ERROR 2 - A CHARACTER DATA ELEMENT IS EXPECTED DURI NG ' | NPUT'
SYNTAX CHECKI NG, AND THE PROCESSED ELEMENT | S ElI THER NON-
CHARACTER OR OTHERW SE | NVALI D. THE ERROR MESSAGE ' | NVALI D
| NPUT DATA - CHARACTER DATA' | S DI SPLAYED.

* ERROR 3 - MORE THAN THE EXPECTED NUMBER OF DATA ELEMENTS ARE
ENCOUNTERED DURI NG ' | NPUT' SYNTAX' CHECKI NG  THE ERROR
MESSAGE ' TOO MANY | NPUT DATA ELEMENTS' 1S DI SPLAYED.

* ERROR 4 - LESS THAN THE EXPECTED NUMBER OF DATA ELEMENTS ARE
ENCOUNTERED DURI NG ' | NPUT" SYNTAX CHECKI NG THE ERROR

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 202
1861 * MESSAGE ' NOT ENOUGH DATA ELEMENTS ENTERED | S DI SPLAYED. *
1862 * * I N EACH OF THE ABOVE CASES, THE DI SPLAY | S PERFORMED ON THE *
1863 * CURRENT SYSTEM PRI NT DEVI CE(S), AND THE ERROR MESSAGE | S *
1864 * FOLLOWED (ON A SEPARATE LINE) WTH A SI NGLE QUESTI ON MARK *
1865 * REQUESTI NG CORRECT RE- ENTRY OF THE ' | NPUT" DATA LI NE. *
1866 * * ERROR CONDI TI ONS ENCOUNTERED DURI NG ' MAT | NPUT' AND ' CGET' *
1867 * (CARD) DATA SYNTAX CHECKI NG ARE NOT CONSI DERED TO BE ASSCCI - *
1868 * ATED W TH FZXI NP, BUT EACH | S REGARDED (AS A CODE I N | $ERRC) *
1869 * TO BE OQUTPUT TO THE ' MAT I NPUT" OR ' GET' (CARD) PROCESSI NG *
1870 * ROUTI NES. *
1871 * * KEYBOARD DATA | NPUT CAN BE ABCORTED AT ANY TI ME, DURI NG DATA *
1872 * ENTRY, THROUGH CONSCOLE | NTERRUPT. WHEN THI S OCCURS, THE *
1873 * " STH PSEUDO | NSTRUCTI ON FOR THE CURRENT ' I NPUT' STATEMENT  *
1874 * | S RE- EXECUTED AND THE PROGRAM | S HALTED I N ' PAUSE' MCDE. *
1875 * * FZXI NP OTHERW SE UTI LI ZES | NPUT | OCS ROUTI NE DFKEYN (FOR THE *
1876 * KEYBOARD) AND QUTPUT | OCS ROUTI NES DFPRNT ( MATRI X PRI NTER) *
1877 * AND DSPLYN (CRT), AND IS STASKCT TO THE ERP'S | NHERENT 1S *
1878 * THESE CONTRCL PROGRAMS. *
1879 * *
1880 * REG STER USAGE *
1881 * * REG STER @R |'S TO CONTAI N THE CORE PAGE BASE ADDRESS *
1882 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WHI CH *
1883 * | NCLUDES FZXI NP, AND | S RESTORED TWROUGH NE PAG NG MODULE. *
1884 * * REG STER @XR IS NOT SAVED. I T IS USED I N FZXI NP FOR GENERAL *
1885 * PURPOSE | NDEXI NG OPERATI ONS, AND I N CERTAIN CASES | S ALSO *
1886 * USED AS AN | NPUT OR OQUTPUT PARAMETER FOR THI S ROUTI NE. *
1887 * *
1888 * SAVED/ RESTORED AREAS *
1889 * NONE *
1890 * *
1891 * MCDI FI CATI ON CONSI DERATI ONS *
1892 * NONE *
1893 * *
1894 * REQJI RED MODULES *
1895 * @YSEQ - COMMON SYSTEM EQUATES. *
1896 * * @XDEQ - SYSTEM NUCLE4S ADDRESSES AND | NDI CATOR EQUATES. *
1897 * * $VSEQU - VI RTUAL MEMORY FI XED ADDRESS EQUATES. *
1898 * * $B@EQU - COWPI LER PARAMETER AND CONSTANT EQUATES. *
1899 * * $1 $EQU - | NTERPRETER FI\ ED LOCATI ON ADDRESS ELATES. *
1900 * * $| @EQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC, ONLY) *
1901 * * $1 QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC, ONLY) *
1902 * * MIEXT - SYSTEM ERROR MESSACE GENERATOR. *
1903 * *
1904 * OTHER *
1905 * NONE *
1906 E R I S S S b S S S I I S S S S S S b S I S S S S b S S S S I S b S I S S S b S I b S S b S S O



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2B00

2A01
2B00

2B00

ADDR

2B00

2B00

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 203

1908 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1909 * START OF | NPUT STATEMENT EXECUTI ON MODULE *
1910 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
1911 ~*

1912 * ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE 1ST VM PAGE

1913 *

1914 *FZXPI 8 VPAGE 0O SET 1ST PAGE ADDRESSABI LI TY
1915 ORG *,256,0 SET STARTI NG ADDRESS

1916 FZXP1B EQU * START OF PROGRAM CODI NG

1917 ORG  *-255 RESET | AR TO PAGE

1918 ORG *,256,0 * BOUNDARY ADDRESS

1919 USI NG *, @R SET PAGE RASE ADDRESS

1920 ORG FZXP1B RESET STARTI NG ADDRESS

1921 *** END OF EXPANSI ON ***

1922 *

1923 E R R S S S b S S S S I S S S S S S b S S i S S b S b S I S S S S S b S S b S O



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2B00
2B05
2B09
2BOF

2B13
2B17
2B1A

2B1E
2B22

2B24

2B28
2B2C
2B30

2B32
2B36

2B39
2B3E
2B44
2B48
2B4D
2B51
2B55

2B57
2B5B

2B5D

1C 01
Co 87
0C 01
Co 87

35 02
BC 40
AC FE

Co 87
2000

3B 1E

35 02
Co 87
2500

Co 87
2E20

3D 00

144A
1354

0DC8 144C

0E24

0DC8
FE FF

12B1

03E4

0DC8
12B1

0496
1E

OD4E
0D59
0CE9
130E
0GC60
119D

12B1

0CBC

91

8F
0D51

56

ADDR STMI' SOURCE STATEMENT

2B00

2B23

2B31

2B56

2B5C

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

VER 15, MOD 00 31/05/21 PACE 204

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* INPUT ENTRY 1 - PERM T DATA | NPUT VI A KEYBOARD AND CHECK SYNTAX *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXIP1 EQU  * FZXI NP | NPUT/ CHECKI NG ENTRY PT
*

* LOCK THE KEYBOARD | NPUT BUFFER | NTO CORE VI RTUAL MEMORY

*
M/C | $VADR, FZXBVA( @/ADDR, @R) SET PAGQ NG VADDR PARAM FOR BFR
B | $LOCK LI NK TO CORELOAD AND LOCK BUFFER
M/C  FZXBCA, | $CADR( @CADDR) SAVE BUFFER CADDR | N FI XED AREA
B | $1 700 CHECK LI NE PRI NTER BUFFER

I NI TI ALI ZE THE | NPUT BUFFER TO BLANKS

¥ % X

L FZXBCA, @R LOAD THE | NPUT BUFFER CADDR
Ml  B@QVPG 1(, @R), B@LNK I NI TI ALI ZE THE KEYBOARD | NPUT
MWC B@VPG 2(, @R), BQVPG 1(BAQVPG 1, @R) * BUFFER TO BLANKS

*

* PRINT ' ?' TO REQUEST DATA | NPUT VI A SYSTEM KEYBOARD

*
FZX010 B | $CALL LI NK TO RETURN CARRI ER AND
DC AL @ADDR) ( FZX050) * PRINT SINGLE QUESTI ON MARK
*
SBF  $LPRP3, @GKENAB RESET MATRI X PRI NT | ND. 1-3
*
* EXECUTE THE KEYBOARD | NPUT ROUTI NE
*
L FZXBCA, @R LOAD THE | NPUT BUFFER CADDR
B | $CALL LI NK TO EXECUTE KEYBOARD | NPUT
DC  AL( @ADDR) ( V$SKEY) VADDR OF KEYBOARD | NPUT | OCR
*
* TEST FOR CONSOLE | NTERRUPT DURI NG KEYBOARD | NPUT - RE- EXECUTE

* CURRENT STATEMENT ' STH | NSTRUCTI ON VWHEN | NTERRUPT HAS BEEN | NVOKED

CLI $CI SUS, @NOP | F NO PENDI NG CONSCLE | NTERRUPT
JNE  FZX020 * BRANCH TO SYNTAX CHECK | NPUT

SLC | $STAK, FZXLVA( @ADDR- 1, @R) DECR STACK PT PAST BR VADDR
MWC | $WRK1, | $STHA( @/ADDR) SET BRANCH VADDR FOR LAST ' STH
Wi | SRESW @NOP DI SABLE STMI' NO. RECURSI ON ERR
WC | $MOD4+@DP1, FZXPSA( @CADDR, @BR) RE-I NI TLZ PACE STCK PT 1-4
LA | $BASE, @BR LOAD THE | NTERPRETER BASE CADDR
B | $BSET EXIT TO RE- EXECUTE ' STH PMC

FZXPSA DC AL( @CADDR) (| $PSTK+1) PASS LI NK STACK PT I NI TLZN

*

* SYNTAX CHECK THE ENTI RE | NPUT LI NE - CHECK | NPUT LI NE DATA ELEMENTS
* FOR CORRESPONDENCE W TH PROGRAM | NPUT STATEMENT VARI ABLE DATA LI ST

*

FZX020 B | $CALL LI NK TO SYNTAX CHECK | NPUT LI NE
DC AL ( @/ADDR) ( FZX270) VADDR OF ' | NPUT' SYNTAX CHECKER

*

* TEST FOR A DI SCOVERED SYNTAX OR DATA TYPE ERROR - ON ERROR CONDI TI ON

* PRI NT APPROPRI ATE MESSAGE AND REPEAT KEYBOARD DATA | NPUT ROUTI NE

*

CLI | $ERRC, | GNERR | F NO DATA SYNTAX/ TYPE ERRCOR



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE
2B61 C0 81 12D3

2B65 Q0 87 12B1
2B69 2C18

2B6B DO 87 1E

ADDR STMT

2B6A

1981
1982
1983
1984
1985
1986
1987
1988
1989

SOURCE STATEMENT

*

*
*

BE
B
DC
B

VER 15, MOD 00 31/05/21 PACE 205
| $RTRN * EXIT TO THE CALLI NG PROGRAM

| $CALL LI NK TO RETURN CARRI ER AND
AL ( @/ADDR) ( FZX080) * PRI NT SPECI FI ED ERROR MESSAGE

GO REPEAT DATA LI NE | NPUT
* AND SYNTAX/ TYPE ERROR CHECK

FZX010(, @R)

E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2B6E

2B72
2B76

2B78
2B7B

2B7E
2B83

2B87
2B8B

2B8F
2B90

35 02

Co 87
3100

BD 1E
F2 01

1C 01
Co 87

3B 1E
Co 87

02
5400

0DC8
12B1

00
oD

144A 91
1350

03E4
1203

ADDR

2B6E

2B77

2B8F
2B91

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 206

1991 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1992 * | NPUT ENTRY 2 - CONVERT AND STACK SI NGLE | NPUT LI NE DATA ELEMENT *
1993 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
1994 ~

1995 FZXI P2 EQU  * FZXI NP CONVERSI ON ENTRY PO NT
1996 *

1997 * CONVERT NEXT AVAI LABLE | NPUT LI NE ELEMENT AND MOVE TO RUN-TI ME STACK
1998 *

1999 L FZXBCA, @XR LOAD THE | NPUT BUFFER CADDR
2000 *

2001 B | $CALL LI NK TO CONVERT AND STACK NEXT
2002 DC AL ( @/ADDR) ( FZX860) * DATA ELEMENT I N | NPUT BUFFER
2003 *

2004 * TEST FOR FI NAL ELEMENT | N I NPUT BUFFER - RELEASE BUFFER PAGE

2005 * FROM CORE VWHEN END OF | NPUT LI NE IS ENCOUNTERED

2006 *

2007 CLI B@CHAR(, @XR) , B@OST | F ELEMENT DELI M TER NOT EGS
2008 JNE  FZX030 * GO EXIT LEAVI NG BUFFER LOCKED
2009 *

2010 M/C | $VADR, FZXBVA( @/ADDR, @R) SET PAG NG VADDR PARAM FOR BFR
2011 B | $UNLK LI NK TO UNLOCK BUFFER FROM CORE
2012 *

2013 SBF  $LPRP3, @GKENAB RESET MATRI X PRI NT | ND. 1-3
2014 FZX030 B | $RTRN EXIT TO THE CALLI NG PROGRAM
2016 E R I Sk I S b S S S S S S I R I S S S R R S S S S S S I S S S
2017 * | NPUT EXECUTI ON ROUTI NE CONSTANTS (1ST VM PAGE)

2018 E R I I S S b S S S I I S S S S S S b S I S S b S S I S I S b S I S S S S I S S S b S S O
2019 *

2020 FZXLVA DC AL ( @CADDR- 1) ( @/ADDR) LENGTH OF A VI RTUAL ADDRESS

2021
2022
2023

FZXBVA DC AL( @/ADDR) ( V$BFR1) KEYBOARD | NPUT BUFFER VADDR
*

khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2000

2B01
2C00

2000

ADDR STMT

2C00

2000

2D00

2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054

2056
2057
2058

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 207

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE 2ND VM PAGE -
PERFORMS FOLLGGI NG ACTI VI TI ES DEPENDI NG ON ENTRY PO NT

SI NGLE QUESTI ON MARK ENTRY -
* RETURNS CARRI ER ON SYSTEM PRI NT DEVI CE
* PRINTS "? ' AND RETURNS THE CARRI ER

*
*
*
*
*
*
*
DOUBLE QUESTI ON MARK ENTRY - *
* RETURNS CARRI ER ON SYSTEM PRI NT DEVI CE *

* PRINTS ' ??" AND RETURNS THE CARRI ER *
*

*

*

*

*

*

*

*

ERROR MESSAGE ENTRY -
* RETURNS CARRI ER ON SYSTEM PRI NT DEVI CE
* PRI NTS ERROR MESSAGE | NDI CATED BY | NTEGER VALUE | N | $ERRC
(1 $ERRC = DECIMAL O,... 4 TO SPECI FY MESSAGE 800, ... 804)
* RETURNS PRI NT DEVI CE CARRI ER AFTER ERROR MESSAGE OUTPUT
* RESTORES ERROR CODE | $ERRC TO NULL STATUS

IR b bk Sk R R R R b bk R R R R R b b R R Ik S b b b b Sk R R SRR R S b b b Sk b b S R S Rk Ik Sk kS

ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE 2ND VM PAGE

b R R T R R R SR T R R

*FZXP2B VPAGE 0O SET 2ND PAGE ADDRESSASI LI FI
ORG *,256,0 SET STARTI NG ADDRESS

FZXP2B EQU  * START OF PROGRAM CODI NG
ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG FZXP2B RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

USI NG FZXP3B, @XR SET ERROR MESSAGE ADDRESSI BI LI TY

*
khkhkkhhkhkdxhhdhdhdhdhdhhhdhdrhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddrxdxddrddddxx%x



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2C00
2C03

2006
2009

200C

200F
2C12

2C15

D2
F2

D2
74

DO

D2
DO

F2

02

02
02

87

02
87

87

E2

El
F2

Al

EF
A8

85

ADDR

2000

2006

ROUTI NE
STMI SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 208
2060 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
2061 * ENTRY FOR SI NGLE QUESTI ON MARK OUTPUT TO PRI NTER *
2062 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
2063 *
2064 FZXPQL EQU * PRINT (?) ENTRY PO NT
2065 *
2066 FZX050 LA  FZXQWL(, @R), @R LOAD SI NGLE QUE TI ON MARK CADDR
2067 J FZX070 BRANCH TO PRI'NT QUESTI ON MARK
2069 R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
2070 * ENTRY FOR DOUBLE QUESTI ON MARK OUTPUT TO PRI NTER *
2071 R R R I b b S S b S S S b S S S S b i S I S b S S b S S S S S b b I S b S S S b b S b b S S S S b b S b b b S S S b S b b b b S b b b
2072 *
2073 FZXPQR@ EQU  * PRI NT (??) ENTRY PO NT
2074 *
2075 FZX060 LA  FZXQW(, @R), @R LOAD DOUBLE QUESTI ON MARK CADDR
2076 *
2077 FZX070 ST  FZXPRP+@DATA(, @®R), @R STORE OUTPUT FI ELD CADDR I N PPL
2078 *
2079 * RETURN PRI NTER CARRI ER AND PRI NT SPECI FI ED QUESTI ON MARK( S)
2080 *
2081 B FZX150(, @R) LI NK TO RETURN PRI NTER CARRI ER
2082 *
2083 LA FZXPRP(, @R) , @R LOAD PRI NT & RETURN PPL CADDR
2084 B FZX170(, @R) LI NK TO PRI NT QUESTI ON MARK( S)
2085 *
2086 J FZX140 BRANCH TO EXI T PRI NT ROUTI NE

*
%83; R R R b b b b S P b S S S b S S S S b i S I S b S S b S S S S S b b I S S b S S S b S I b b S S S b b I b b b S S b b S b S b b S b b b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2C18
2C1D
2C21
2C25
2C28
2C2B
2C2E
2C32
2C36
2C39
2C3D
2C40
2C44

2C4A7

2C4AA
2CAF
2C53
2C57

2C5A
2C5D

2C60
2C63

2C66
2C6A
2C6D

2C70
2C73
2C76
2C79

2C/C

75

87

02
87

02
87

02

Al

144A EO
1354
144C
69

00
A4

F7
A8

0000
A4

F6
A8

69

ADDR STMI' SOURCE STATEMENT

2C18

2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145

VER 15, MOD 00 31/05/21 PAGE 209

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ENTRY FOR ERROR MESSAGE QUTPUT TO PRI NTER *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXPEM EQU  * PRI NT MESSAGE ENTRY PO NT
*

* CONVERT BI NARY LI NE NUMBER TO ZONED DECI MAL FOR QUTPUT
*
FZX080 MWC  FZXBLN(, @R), $| NLNO(B@Q.SNO) MOVE BI NARY LI NE NO. TO WORK
ZAZ FZXDLN( B@.DSN, @R) , FZX2D0( 1, @R) | NI TLZ DECI MAL LI NE NO
ZAZ FZXDAC( B@.DSN, @R) , FZX2D1( 1, @R) SET DECML ACCUM EQUAL 1
\v FZX090+@Y , @BR) , @31 SET BI NARY MASK FOR 2**0 BIT
FZX090 TBN  FZXBLN(, @R), *-* TEST BI NARY LI NE NUMBER BI T
JF FZX100 * AND BRANCH | F BIT | S ZERO
AZ FZXDLN( B@.DSN, @R) , FZXDAC( B@.DSN, @R) | NCR DECI MAL NUMBER
FZX100 ALC  FzZX090+@) , @R), FZX090+@) 1, @R) SHI FT Bl NARY MASK LEFT
JNOL  FZX110 BRANCH UNLESS MASK EXCEEDS 2**7
M/C  FZXBLN(, @BR), FZXBLN-1(1, @R)  MOVE H GH ORDER BYTE TO LOW
Wi FZX090+@Y , @BR) , @31 SET BI NARY MASK FOR 2**8 BI T
FZX110 AZ FZXDAC( B@Q.DSN, @R) , FZXDAC( B@Q.DSN, @R) DOUBLE DECM. ACCUM
BNQz FzX090(, @R) REPEAT LOOP UNTI L ACCLM > 8192

* X

RETURN PRI NTER CARRI ER FOR ERROR MESSAGE OUTPUT
B FZX150(, @R) LI NK TO RETURN PRI NTER CARRI ER

ACCESS THE | NPUT ROUTI NE ERROR MESSACES

* %

M/C | $VADR, FZXEVA( @/ADDR, @R) SET PAG NG VADDR PARAMETER

B | $LOCK LI NK TO READ AND LOCK MESSAGES
L | $CADR, @R LOAD MESSAGE PAGE BASE CADDR
ST FZX120+@P1(, @R), @R SAVE MESSAGE PAGE BASE CADDR

PRI NT ERROR NUMBER SEGVENT OF THE ERROR MESSAGE

LA @R50(, @XR), @GXR
B FZX160(, @R)

* X

LOAD ERROR NO. SEGVENT PPL CADDR
LI NK TO PRI NT ERROR NO. SEGVENT

LA  FZXPNP(, @R) , @R
B FZX170(, @R)

LOAD ERROR NO. DIE T PPL CADDR
LINK TOPRINT DA T IN | @RRC

*

* PRINT LI NE NUMBER SEGVENT OF THE ERROR MESSAGE
*
FZX120 LA ok @R LOAD MESSAGE PAGE BASE CADDR
LA 51(, @R), @R LOAD LI NE NO. SEGVENT CADDR
B FZX160(, @BR) LINK TO PRI NT LI NE NO. SEGVENT

LA FZXELN(, @R), @XR LOAD DECI MAL LI NE NO. CADDR

ST FZXPSP+@PDATA(, @R), @R  STORE LI NE NO. CORE ADDR I N PPL
LA FZXPSP(, @R) , @GXR LOAD PRI NT & STOP PPL CORE ADDR
B FZX170(, @R LI NK TO PRI NT ERROR LI NE NUMBER

* PRI NT ERROR MESSAGE SPECI FIED BY DIG T | N ERROR CCDE | $ERRC -
* RETURN CARRI ER TOLLOW NG ERROR MESSASE QUTPUT

L FZX120+@P1(, @R), @R LOAD MESSAGE PAGE BASE ADDR



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

2CTF
2C82
2C85
2C8A
2C8D

2C90

2C94
2C99

2C9D

E2
E2
17
DO
DO

3C

01
87

87

04
04
0CBC DC
82
A4

0CBC

144A EO
1350

1203

ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 210
2146 LA  @R56- @PLNG, @R), @R | N TLZ ERROR MESSAGE PPL PO NTER
2147 FZX130 LA  @PLNGE, @R), @R | NCREVENT ERROR MESSAGE PPL PT
2148 SZ  I$ERRC(1), FZX2D1(1, @R) DECK ERROR MESSAGE DI G T CODE
2149 BNM  FZX130(, @R) REPEAT LOOP UNTIL CGG JS <
2150 B FZX160(, @R) LINK TO PRI NT ERROR MESSAGE
2151 *
2152 M/ | $ERRC, | @ERR RESET ERROR CODE TO_ LL STATUS
2153 *
2154 * RELEASE THE ERROR MESSAGE PAGE FROM CORE VI RTUAL MEMORY
2155 *
2156 M/C | $VADR, FZXEVA( @/ADDR, @R) SET PAG NG VADDR PARAMETER
2157 B | SUNLK LI NK TO UNLOCK MESSAGE PAGE
2158 *
2159 * ERROR MESSAGE ROUTI NE EXI T - RETURN TO CALLI NG ROUTI NE
2160 *
2161 FZX140 B | SRTRN RETURN TO CALLI NG ROUTI NE
*
%%2:2), R R R b b b b S S b S S S S S S S S b i S I S S b b b S S S S S b b I S S b S S b b S S S b S S S b b S b b S S S b b S b b b b b b b b



DFPRNT - MATRI X PRI NTER ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 211

2165 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

2166 * PRI NTER/ CRT MESSAGE OUTPUT ROUTI NE *
2167 * * PRI NTS SPECI FI ED MESSAGE AND/ OR CONTRCLS CARRI ER FOR MATRI X *
2168 * PRI NTER AND/ OR CRT AS DEFI NED AT SYSTEM DEVI CE PARAMETER *
2169 * *
2170 * I NPUT - *
2171 * * REG STER @XR - CONTAI NS CORE ADDRESS CF PRI NT PARAMETER LI ST  *
2172 * *
2173 * OUTPUT - *
2174 * * PRI NTED LI NE AND/ OR CARRI ER CONTROL AS SPECI FI ED | N PARAM LI ST *
2175 ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O
2176 *
2177 * SPECI AL ENTRY 1 - SET MESSAGE OUTPUT ROUTI NE TO PERFORM CARR RETURN
2178 *
2CA1 D2 02 FB 2179 FZX150 LA FZXCRP(, @R), @R LOAD CARRI ER RETURN PPL CADDR
2180 *
2181 * SPECI AL ENTRY 2 - MODI FY PRINT FI ELD CADDR | N PPL FOR RELOCATI ON
2182 *
2CA4 9C 00 02 68 2183 FZX160 WC  @PDATA-1(, @KR), FZXECA( 1, @R) ADJUST ERROR MESSAGE CADDR
2184 * * IN PPL FOR CURR CORE LOCATI ON
2185 *
2186 * NORVAL PRI NT ROUTI NE ENTRY - SAVE THE RETURN ADDRESS
2187 *
2CA8 74 08 DA 2188 FZX170 ST FZX210+@P1(, @BR), GA\RR SAVE RETURN BRANCH ADDRESS
2189 *
2190 * DETERM NE PGOSSI BLE CORE ENTRY ADDRESS FOR THE CRT | OCR
2191 *
2CAB 5C 01 C2 DE 2192 MWC  FZX180+@P1(, @R), FZXPDA( @CADDR, @R) SET UP BASE CADDR
2CAF 4E 00 C1 043B 2193 ALC  FZX180+@DP1-1(, @BR), $EXFTR(1) * AND ADD EXTENSI ON FACTOR
2194 ~*
2195 * TEST FOR TYPE OF PRI NT DEVI CE ACTI VE ON SYSTEM
2196 *
2CB4 1D 00 044A C1 2197 CLC $PRDEV-1, FZX180+@DP1-1(, @R) TEST PRI NT DEVI CE PARAMETER
2CB9 F2 82 11 2198 JL FZX200 * AND BRANCH | F PRI NTER ONLY
2199 *
2200 * CRT (AND PCSSI BLY PRI NTER) ACTIVE - OUTPUT AREA AREA ON THE CRT
2201 *
2CBC 74 02 4 2202 ST FZX190(, @R), @R STORE PRI NT PARAM LI ST CADDR
2203 *
2CBF CO 87 0000 2204 FZX180 B *ox LI NK TO EXECUTE THE CRT | CCR
2CC3 2CC4 2205 FZX190 DS CL( @CADDR) PRI NT PARAMETER LI ST CADDR
2206 *
2207 * TEST FOR MATRI X PRI NTER ACTI VE ON THE SYSTEM
2208 *
2CC5 1D 01 044B C2 2209 CLC  $PRDEV, FZX180+@DP1( @CADDR, @R) TEST PRI NT DEVI CE PARAM
2CCA F2 02 OA 2210 JNL FZX210 * AND BRANCH | F CRT ONLY
2211 *
2212 * NMATRI X PRI NTER ACTI VE - OUTPUT PRINT AREA ON THE MATRI X PRI NTER
2213 *
2CCD 3A 1E 0O3E4 2214 FZX200 SBN  $LPRP3, @XENAB SET MATRI X PRI NT | ND. 1-3
2CD1 CO 87 12B1 2215 B | $CALL GO TO MATRI X PRI NTER ROUTI NE
2CD5 2800 2CD6 2216 DC AL( @/ADDR) ( V$SPRT) MATRI X PRI NTER | OCR VADDR
2217 *
2218 * RETURN CONTROL TO THE MESSAGE OUTPUT ROUTI NE
2219 *
2CD7 CO 87 0000 2220 FZX210 B *ok RETURN TO CALLI NG ROUTI NE



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 212
2221 *

2222 R R b S b S 6 I S R b I S I b S A S S R S S S S R R S S bk S R S R S S I S b



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2CDB FO
2CDC F1

2CDD 2004
2CDF 2D00

2CE1 6F
2CE2 6F40

ADDR

2CDB
2CDC

2CDE

2CEOQ
2C68

2CEl
2CEl
2CE2
2CE3
0002

ROUTI NE

STMI' SOURCE STATEMENT

2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242

VER 15, MOD 00 31/05/21 PACE 213

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S

* | NPUT EXECUTI ON ROUTI NE CONSTANTS (2ND VM PAGE) *

R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk

*

FZX2D0 DC  DL1' 0’ DECI MAL | NTEGER 0

Fzx2Dl DC  DL1'1' DECI MAL | NTEGER +1

*

FZXPDA DC  AL( @ADDR) (| $CSXA+4) CRT CORE ENTRY BASE ADDRESS

*

FZXEVA DC  AL( @/ADDR) ( FZXP3B) ERROR MESSAGE PAGE BASE VADDR

FZXECA EQU  FZX120+@Pi1- 1 ERROR MESSAGE PAGE BASE CADDR

*

FZXQ\2 EQU  * DOUBLE QUESTI ON MARK FI ELD CADDR
DC  CL1'? QUESTI ON MARK FI ELD CONSTANT

FZXQML EQU  * SINGLE QUESTI ON MARK FI ELD CADDR
DC C2 2" QUESTI ON MARK FI ELD CONSTANT

FZXQM. EQU 2 LENGTH OF QUESTI ON MARK FI ELD

*

R R b S b S b S S R b A I b S A R R A S S S R R S S bk S S R S S R S S R S Sk S



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2CE4
2CE6

2CEA
2CEE

2CEF
2CFO
2CF1

2CF3
2CF4
2CF5

2CF7
2CF8
2CF9

2CFB
2CFC
2CFD

40

02
0000

40
0000

40
0CBC

80
0000

ADDR

2CES5
2CE9

2CEA
2CED
2CEE

2CEF
2CEF
2CFO
2CF2

2CF3
2CF3
2CF4
2CF6

2CF7
2CF7
2CF8
2CFA

2CFB
2CFB
2CFC
2CFE

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 214

2244 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2245 * | NPUT EXECUTI ON ROUTI NE WORK AREAS (2ND VM PACE) *
2246 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
2247 *

2248 FZXBLN DS CL( B@-SNO) Bl NARY LI NE NUMBER WORK AREA
2249 FZXDAC DS CL( B@Q.DSN) DECI MAL CONVERSI ON ACCUMJLATOR
2250 *

2251 FZXELN EQU  * LI NE NUMBER OUTPUT FI ELD CADDR
2252 FZXDLN DS CL( B@.DSN) LI NE NUMBER OUTPUT WORK AREA
2253 DC c1 QUTPUT FI ELD BLANK CHARACTER
2254 *

2255 *FZXPRP PPL FUNC=@RETR, CNT=FZXQWL PRINT '?(?)" AND RETURN PPL
2256 FZXPRP EQU  * PPL ADDRESS

2257 DC AL1( @PRETR) FUNCTI ON REQUESTED

2258 DC AL1( FZXQW.) PRI NT COUNT

2259 DC AL2(*-*) DATA ADDRESS

2260 *** END OF EXPANSI ON ***

2262 *FZXPSP PPL FUNC=@°RI NT, CNT=B@.DSN+1 PRI NT LI NE NO. AND STOP PPL
2263 FZXPSP EQU  * PPL ADDRESS

2264 DC AL1( @RI NT) FUNCTI ON REQUESTED

2265 DC AL1( B@Q.DSN+1) PRI NT COUNT

2266 DC AL2(*-*) DATA ADDRESS

2267 *** END OF EXPANSI ON ***

2269 *FZXPNP PPL FUNC=@PRI NT, CNT=1, CADDR=I $ERRC PRI NT ERROR DIG T PPL
2270 FZXPNP EQU  * PPL ADDRESS

2271 DC AL1( @PRI NT) FUNCTI ON REQUESTED

2272 DC AL1(1) PRI NT COUNT

2273 DC AL2( | $ERRC) DATA ADDRESS

2274 *** END OF EXPANS| ON ***

2276 *FZXCRP PPL FUNC=@RETRN, CNT=@RTRNC CARRI ER RETURN PARAAETER LI ST
2277 FZXCRP EQU  * PPL ADDRESS

2278 DC AL1( @GRETRN) FUNCTI ON REQUESTED

2279 DC AL1( @GRTRNC) PRI NT COUNT

2280 DC AL2(*-*) DATA ADDRESS

2281 *** END OF EXPANS| ON ***

2282 *

2283 ER R I S S S S S S S S I S S S S S S b S I S S S S b S I S S S S I b S S b S S O



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2D00

2001
2D00

2D00

2D00
2D01
2D02

2D04
2D05
2D06

2008
2D09
2D0A

2D0C
2D0D
2DOE

2010
2D11
2D12

2D14
2D15
2D16

2018

40

2D1C

40

2D24

25
2D2D

23
2D52

17
2D75

20
2D8C

co

ADDR

2D00

2D00

2D00
2D01
2D03

2D04
2D05
2D07

2008
2D09
2D0B

2D0C
2D0D
2D0F

2D10
2D11
2D13

2D14
2D15
2D17

2018

ROUTI NE
STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 215

2285 EE IR I I b I S I I S I I I I b I I I I b I b I I I b I I I b I I I SR I I b I I I b I b P I b I b I I I I b 2 b I b b I b I b I b b b
2286 * VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE ( 3RD VM PAGE) *
2287 * CONTAI NS ERROR MESSAGE TEXT AND PRI NT PARAMETER LI STS *
2288 R IR b 2 b I SR S I b I b I b b I S I b B b S S b b I S b b I S b I B b I b e I S I b I b B S b b I b I S I b I S b b
2289 *

2290 * ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE 3RD VM PACE

2291 *

2292 *FZXP3B VPAGE 0 SET 3RD PAGE ADDRESSABI LI TY
2293 ORG *,256,0 SET STARTI NG ADDRESS

2294 FZXP3B EQU * START OF PROGRAM CODI NG

2295 ORG *-255 RESET | AR TO PAGE

2296 ORG *,256,0 * BOUNDARY ADDRESS

2297 USI NG *, @R SET PAGE BASE ADDRESS

2298 ORG FzZXP3B RESET STARTI NG ADDRESS

2299 *** END OF EXPANSI| ON ***

2301 R IR b 2 b I S S I S I b I b b I b b b B S S S b b e S b S I S I I I b I b e I S I b I b B b I b I b I b b b I S b b
2302 * | NPUT EXECUTI ON ERROR MESSAGE PARANETERS

2303 LR IR I I b I S I I b I I I I b I I I I b I b I I I b I I I b I I I I I b I I I I I b P I b I b I I I I b 2 b I b b B b I b I b b
2304 *

2305 * MIEXT @@R50- @RI NT

2306 * @PR51- @RI NT,

2307 * @PR56- @RETR

2308 * @PR57- @RETR

2309 * @P58- @GPRETR

2310 * @P59- @PRETR

2311 * @P60- @GPRETR

2312 * PATCH 040

2313 R IR I 2 b I SR S I b I b I b b I S I b I b S S b b e S b b I S I I I b I b e I S I S I b B b b S I b I b I b b I S b b
2314 * PPL'S AND TEXT FOR MESSAGE

2315 EE IR I I b I S I I S I I I I b I b I I b I b P I I b I I I I b I S P I I b I S I b I S P I I I b I I I b 2 b I b b b b I b I b b b
2316 @@R50 DC AL1( @RI NT) PRI NT CONTROL FUNCTI ON

2317 DC | L1' 08' LENGTH OF MESSAGE

2318 DC AL( @ADDR) ( @@r250) ADDR OF MESSAGE

2319 *

2320 @@PR51 DC AL1( @RI NT) PRI NT CONTROL FUNCTI ON

2321 DC | L1' 09 LENGTH OF MESSAGE

2322 DC AL( @ADDR) ( @@r251) ADDR OF NMESSAGE

2323 *

2324 @@PR56 DC AL1( @RETR) PRI NT CONTROL FUNCTI ON

2325 DC | L1 37 LENGTH OF MESSAGE

2326 DC AL( @ADDR) ( @@r256) ADDR OF MESSAGE

2327 *

2328 @@R57 DC AL1( @RETR) PRI NT CONTROL FUNCTI ON

2329 DC | L1' 35' LENGTH OF MESSAGE

2330 DC AL( @ADDR) ( @@r257) ADDR OF MESSAGE

2331 *

2332 @@R58 DC AL1( @RETR) PRI NT CONTROL FUNCTI ON

2333 DC | L1 23 LENGTH OF MESSAGE

2334 DC AL( @ADDR) ( @@r258) ADDR OF NMESSAGE

2335 *

2336 @@R59 DC AL1( @RETR) PRI NT CONTROL FUNCTI ON

2337 DC | L1 32' LENGTH OF MESSAGE

2338 DC AL( @ADDR) ( @@r259) ADDR OF MESSAGE

2339 *

2340 @60 DC AL1( @RETR) PRI NT CONTROL FUNCTI ON



DFPRNT - MATRI X PRI NTER

ERR LOC
2D19
2D1A
2D1C
2D24
2D2D
2D52
2D75
2D8C
2DAC

2DD1

OBJECT CODE

25

2DAC
C5D9DOD6DO40F8FO0
40C1E340D3C9D5C5
COD5ES5C1D3CO9C440
COD5ES5C1D3CO9C440
E3D6D640D4C1D5E8
D5D6E340C5D5D6E4
D5D6E340C5D5D6E4

ADDR

2D19
2D1B

2D1C
2D23
2D24
2D2C
2D2D
2D51
2D52
2D74
2D75
2D8B
2D8C
2DAB
2DAC
2DD0

2DF8

ROUTI NE

STMI

2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361

SOURCE

%EHZSO
@ar251
@ar256
@257
@ar258
@ar259
@ar260

*

STATENMENT VER 15, MOD 00 31/05/21 PAGE 216
DC  IL1 37 LENGTH OF MESSAGE
DC  AL( @ADDR) (@@r260) ADDR OF MESSAGE

EQU * LEFT BYTE OF MESSAGE
DC  CL008' ERROR 80

EQU * LEFT BYTE OF MESSAGE
DC  CL0O09' AT LINE

EQU * LEFT BYTE OF MESSAGE
DC  CLO37' I NVALID | NPUT DATA - NUMERI C CONSTANT'
EQU * LEFT BYTE OF MESSAGE
DC  CLO35' | NVALID | NPUT DATA - CHARACTER DATA

EQU * LEFT BYTE OF MESSAGE
DC  CL023' TOO MANY | NPUT ELEMENTS

EQU * LEFT BYTE OF MESSAGE
DC  CL032' NOT ENOUGH DATA ELEMENTS ENTERED

EQU * LEFT BYTE OF MESSAGE
DC  CLO37' NOT ENOUGH ARRAY ROW ELEMENTS ENTERED

*  PATCH AREA FOR MESSAGES

*

$$$001

DS

CLO40 M5G EXPANSI ON PATCH AREA



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2E00

2D01
2EQ00

2E00

ADDR STMT

2EQ00

2E00

2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 217

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (4TH VM PAGE)

SYNTAX CHECKI NG ROUTI NE FOR THE FOLLOW NG DATA | NPUT MODES -
* I NPUT - CHECKS SYNTAX AND SEQUENCE OF KEYBOARD | NPUT LI NE DATA
* MAT | NPUT - CHECKS SYNTAX AND TYPE OF ARRAY ROW I NPUT LI NE DATA
* GET(CARD) - CHECKS SYNTAX OF DATA READ FROM A CARD DATA FI LE

| NPUT -
* | NPUT, MAT | NPUT -
* | $STAK - REFERENCES LEFTMOST BYTE OF STACKED DATA TYPE
SPECI FI CATI ON CODES
* | $PARM - CONTAI NS NUMBER OF STACKED SPECI FI CATI ON CODES
* | NPUT, MAT | NPUT, GET(CARD) -
* REG STER @XR - REFERENCES LEFTMOST BYTE COF | NPUT LI NE BFR

QJTPUT -
* | $PARM 1 - CONTAI NS | NDEX NO OF LAST PROCESSED DATA ELEMENT
* | $ERRC - CONTAINS CODE | @NERR | F NO SYNTAX ERROR ENCOUNTERED
- CONTAINS DECIMAL DIAT 0,1,... 4 (CORRESPONDI NG TO ERROR
MESSAGE 800, 801, ... 804) FOR I NPUT, MAT | NPUT ERROR

- CONTAINS CODE X FF' FOR GET(CARD) SYNTAX ERRCOR
* REGQ STER @XR - REFERENCES LAST SCANNED | NPUT BUFFER CHARACTER
* | NPUT BUFFER - LAST 2 BYTES I N BUFFER PACE | NI TI AL1ZED TO
(CADDR- 1) WHERE CADDR | S ADDRESS OF | NPUT BUFFER LEFT BYTE

IR b bk kR R R R b bk kR R R b b R R R R R b b b bk Sk S R R I b b b b b Sk R R R I Ik Rk I

b R R R T R S R R

ESTABLI SH ADDRESSABI LI TY FOR | NPUT RQUTI NE 4TH VM PAGE

b R R T I R S R I T R S R T . S I

*FZXP4B VPAGE 0O SET 3RD PAGE ADDRESSABI LI TY
ORG *,256,0 SET STARTI NG ADDRESS
FZXPAB EQU  * START OF PROGRAM CODI NG
ORG *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG FZXP4B RESET STARTI NG ADDRESS
*** END OF EXPANS|I ON ***

*
khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

2EQ00
2E04
2E08
2EOB
2EOE
2E11
2E14

3C 80
3C FF
7C 87
7C 87
7C 87
7C 80
F2 87

0D58
0CBC
6E
94
B3
9B
19

ADDR STMT

2E00

2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 218

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ENTRY FOR GET(CARD) DATA SYNTAX CHECKI NG *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXCCS EQU  * GET( CARD) SYNTAX CHECKER ENTRY
*

* | NI TI ALl ZE SYNTAX CHECKER FOR GET( CARD) MODE
*
FZX250 MVl FZXETS, @\OP
M/l | $ERRC, FZXSEC
M1 FZX320+@) , @R) , @CB
M1 FZX340+@) , @®R) , @CB
M1 FZX390+@) , @®R) , @CB

Wi FZX370+@) , @R) , @GNOP
J FZX290

DI SABLE ELEMENT TYPE CHECKI NG
SET CONTI NGENCY ERROR CODE

DI SALLOW BUFFER TERM NAL COWWVA
DI SABLE ELEMENT COUNT CHECKI NG
DI SABLE ELEMENT TYPE PROCESSI NG
FORCE CGET(CARD) ERROR EXI T 1-3
BRANCH TO CONTI NUE | NI TI AL1ZI NG

*
IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

2E17 7C 80 6E
2E1A 7C F4 97
2E1D F2 87 06

ADDR STMI' SOURCE STATEMENT

2E17

2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432

VER 15, MOD 00 31/05/21 PAGE 219

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* ENTRY FOR NAT | NPUT DATA SYNTAX, TYPE, COUNT CHECKI NG *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
FZXM S EQU  * MAT | NPUT SYNTAX CHECKER ENTRY
*
* | NI TIALI ZE SYNTAX CHECKER FOR MAT | NPUT NODE
*
FZX260 WI  FZX320+@Y , @R) , @\OP ALLOW BUFFER TERM NAL COMVA
M/ FZX350+@) , @R), FZXER4  SET ERROR 804 FOR TOO FEW DATA
J FZX280 SKI P TO CONTI NUE | NI TI AL1ZATI ON
*
kkhhkkhkhkhkkhhkkhhhkkhhkhdhhkhhhkhhkhhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhhhk hkhdhhkhhkhkk k)i khkhkkhhkkikkhxkk*%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2E20
2E23

2E26
2E2A
2E2D

2E30
2E35
2E3A
2E3D
2E41

2E45
2E48
2E4C

2E4F
2E52
2E55

2E5A
2E5E

2E60
2E64

2E67
2EGA

2E6D

2E70
2E73
2E76
2E79

2E7C
2E80

9F 01
B5 02

87
00

Co 87
2F00

3D 00
F2 01

BD 6B

BD 1E

3D FO

6E

0D58
B3

CO ODAE
F8 0D57

0D59
0D56

FF
FF F7
FF

AF

0D56 F7

12B1

0D59
33

ADDR STMI' SOURCE STATEMENT

2E5F

2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489

VER 15, MOD 00 31/05/21 PACE 220

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ENTRY FOR | NPUT MCODE DATA SYNTAY, TYPE, COUNT CHECKI NG *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* I NITIALI ZE SYNTAX CHECKER FOR | NPUT MODE

*

FZX270 WI  FZX320+@Y , @R) , @QCB DI SALLOW BUFFER TERM NAL COVMVA
M/ FZX350+@) , @R), FZXER3 ~ SET ERROR 803 FOR TOO FEW DATA

*

FZX280 MVI  FZXETS, @NE ENABLE ELEMENT TYPE CHECKI NG
M/ FZX340+@Y , @R) , @E ENABLE ELEMENT COUNT CHECKI NG
M/ FZX390+@) , @R), @\OP ENABLE ELEMENT TTPE PROCESSI NG

*

FZX290 MVC  FZXSTP(, @R), | $STAK( @ADDR) | NI TLZ DATA SPEC CODE PO NTER

MWC  FZXSTC(, @R), | $PARM B@Q.CNN) MOVE SPEC CODE COUNT TO 4RK
Wi FZXDTC(, @R), @ERO SET DATA TYPE COUNTER EQUAL ZERO
Wi FZXSER, | G\ERR SET ELEMENT ERRCOR CODE TO NULL
\v FZXCNT, @ZERO SET BUFFER ELEMENT COUNT = ZERO

ESTABLI SH DATA STARTI NG ADDRESS | N LAST 2 BYTES OF BUFFER
REG STER @R CONTAI NS CORE ADDRESS OR LEFTMOST BYTE | N BUFFER

E I I

ST  FZXBPT(, @R), @R STORE BUFFER LEFT BYTE CADDR
SLC  FZXBPT(, @R), FZX4B1( @ADDR, @R) DECR BUFFER POAER TO

L FZXBPT(, @R), @GXR * BYTE PRECEDI NG BFR - LOAD PT
*
* | F ACCESS 1ST BYTE OF NEXT ELEMENT | N BUFFER - SET ELEMENT PARAMETERS
*
FZX300 B FZX380(, @BR) LI NK TO SET EXPECTED DATA TYPE

B FZX450(, @BR) LI NK TO GET NEXT DATA CHARACTER
FZX310 ALC  FZXCNT, FZX4B1(1, @R) | NCREMENT COUNT FOR CURR ELEMENT
*

* SYNTAX/ TYPE CHECK CURRENTLY REFERENCED ELEMENT

*
B | $CALL LI NK TO PERFORM ELEMENT SYNTAX
DC  AL( @/ADDR) ( FZX500) * AND TYPE CHECKI NG
*
CLI  FZXSER | @ERR | F SYNTAX/ TYPE ERROR LOAD FOUND
JNE  FZX370 * GO RETURN TO CALLI NG ROUTI NE
*
* DELI M TER PROCESSI NG - CHECK FOR COVMA FOLLOW NG VALI D ELEMENT
*
CLI  B@HAR(, @R), B@mvA | F ELEMENT DELI M TER NOT A COMMA
JNE  FZX330 * GO CHECK FOR END- OF- DATA CHAR
* FOR | NPUT AND GET(CARD) MODES.
FZX320 BC  FZX300(, @R), *- * * GO PROCESS ELEMENT AFTER COMVA
*
* VAT | NPUT COVMA DEL|I METER PROCESSI NG - CHECK FOR TERM NAL COMVA
*
B FZX380(, @R) LI NK TO SET EXPECTED DATA TYPE
B FZX450( , @R) LI NK TO GET NEXT DATA CHARACTER
CLI  B@HAR(, @R), B@CST | F CHAR FOLLOW NG COMMA NOT ECS
BNE  FZX310(, @BR) * GO PROCESS ELEMENT AFTER COMVA
* CURRENT DATA LI NE ENDS W COVVA-
CLI | $ERRC, FZXERO * | F MORE ELEMENTS EXPECTED FOR
JE  FZX360 * CURR ARRAY ROW GO RETURN FOR



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2E83

2E86
2E89

2E8C
2E8F
2E93

2E96

2E9A
2E9D
2EAL

2EA4

2EA8
2EAB

F2 87 14

BD
F2

3D

F2

3C

F2

F2

3C
7C

1E
01

87

00

00

87

87

00

87
87

00
OE

AF
0CBC
OE

0CBC

0B
0CBC
04

0CBC

9B
1203

ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 221

2490 *

2491 J FZX370 * NEXT LINE, ELSE EXI T ON ERRCR

2492 *

2493 * DELI M TER PROCESSI NG - CHECK FOR EOS FOLLON NG LAST DATA ELENMENT

2494 *

2495 FZX330 CLI  B@HAR(, @R) , B@OST | F ELEMENT DELI M TER NOT AN ECS

2496 JNE  FZX370 * GO EXIT ON DATA SYNTAX ERROR

2497 *

2498 * EOS DELI M TER ENCOUNTERED - CHECK FOR VALI D ELEMENT COUNT

2499 *

2500 B FZX380(, @BR) LI NK TO SET EXPECTED DATA TYPE

2501 CLI | $ERRC, FZXER2 | F NO MORE ELEMENTS EXPECTED

2502 FZX340 JC  FZX360, *- * * GO EXIT ON VALI D DATA | NPUT -

2503 * * BRANCH UNCONDI TI ONALLY FOR GET

2504 *

2505 FZX350 MVI | $ERRC, *- * PREMATURE ECS - SET ERROR CODE

2506 * * SPECI FYI NG MORE DATA NEEDED

2507 * * AND EXI T ON DATA CNT ERRCR 1-3

2508 FZX370 JC  FZX375, @QCB JUWP | F NOT GET(CARD) ENTRY 1-3

2509 M/l | $SERRC, @GE718 SET ERROR CODE 1-3

2510 J FZX375 JUMP TO RETURN 1-3

2511 *

2512 * SYNTAX CHECKER EXI T - SUPPRESS ERROR CODE FOR VALI D DATA LI NE

2513 *

2514 FzX360 MVI | $ERRC, | @ERR SET ERROR CODE TO NULL STATUS

2515 * * \WHEN NO SYNTAX/ TYPE/ COUNT ERR

2516 FZX375 MVI  FZX370+@Y , @R), @QCB FORCE NO GET(CARD) ENTRY 1-3

2517 B | SRTRN RETURN TO CALLI NG ROUTINE  1-3
*

%g%g R R R b b b b S P b S S S b S S S S b i S I S b S S b S S S S S b b I S S b S S S b S I b b S S S b b I b b b S S b b S b S b b S b b b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2EAF
2EB2

2EBS5
2EB9

2EBC
2EC1

2ECS
2EC8
2ECB
2ECE
2ED1

2EDA
2ED8

2EDB

2EDE
2EE2

74
F2

SF
F2

3C

08
00

00
02

00
87

ES
2D

F9 F7
22

F9 0000

F9
06

F9
F8 F7

0CBC
0000

ADDR STMT

2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 222

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

| NPUT ELEMENT TYPE SPECI FI CATI ON ROUTI NE
* OPERATES ON STACKED ELEMENT SPECI FI CATI ON CODES TO DEFI NE DATA
ELEMENT TYPE ( ARI THVETI C OR CHARACTER) OR END OF DATA LI ST

*
*
*
*
| NPUT - *
* RUN-TI ME STACK - CONTAI NS DATA SPECI FI CATI ON CODES W TH LEFT *
BYTE OF STACKED CODES REFERENCED BY PO NTER | $STAK. *

* FZXSTC - STACKED CODE COUNTER, | NITIALLY SET TO VALUE I N *

| $PARM AND USED TO DETERM NE END- OF- DATA CONDI Tl ON. *
*

*

*

*

*

*

*

QJTPUT -
* | $ERRC - SET TO ONE OF 3 CODES ( EXCEPT WHEN ROUTI NE | S DI SABLED)
* CODE X' FO' - | NDI CATES NEXT ELEMENT MJUST BE ARI THMETI C
* CODE X' F1' - | NDI CATES NEXT ELEMENT MJUST BE CHARACTER
* CODE X' F2' - | NDI CATES NO MORE ELEMENTS TO BE ACCEPTED

R R R b bk Sk R R R R I b Sk kR R R R b b R Rk Sk Sk b b b S R R R R S b b b b ik S S S R Ik kI S

ENTRY - SAVE RETURN ADDRESS AND CHECK ENABLED STATUS

¥k k% X E 3k ¥ X X %k X X X X X X X %

FZX380 ST FZX440+@DP1(, @BR) , GA\RR SET RETURN BRANCH ADDRESS
FZX390 JC  FZX440, *-* GO RETURN | F SPEC RTN DI SABLED
*
CHECK CURRENT SPECI FI CATI ON CODE FOR | NDI CATI ON OR ADDI Tl ONAL
REQUI RED DATA ELEMENT(S) OBEYI NG SPECI FI ED DATA TYPE - SPEC CODE
FORVAT |S THAT OF A 1-BYTE COUNT WATH BI'T O | NDI CATI NG THE TYPE
OF ELEMENT BEI NG SPECI FI ED: 0 - ARI THVETI C,

1 - CHARACTER

* X %k % X X

FZX400 SLC FZXDTC(, @R), FZX4B1(B@.CXX, @R) DECR CODE ELEMENT COUNT

JNM  FZX430 GO SET TYPE | NDI CATOR FOR CURR

* * SPEC | F COUNT NOT LESS THAN 0
*

* CURRENT SPECI FI CATI ON CODE DEPLETED - GET NEXT CODE TO WORK STACK AND
* RESET TYPE | NDI CATOR ACCORDI NGLY

*

FZX410 WC  FZXDTC(, @R), *-*(B@CXX) MOE STACKED CODE TO WORK AREA

ALC  FZXSTP(, @R), FZX4B1( @CADDR- 1, @BR) | NCREMENT STACK PO NTER
*
Wi FZX430+@) , @R) , FZXERO SET TYPE | NDR ASSUM NG ARI TH
TBN  FZXDTC(, @BR) , FZXDTM TEST SPEC CCDE TYPE BI T AND
JF FZX420 * BRANCH | F ARI THVETI C
Wi FZX430+@) , @R) , FZXER1 SET TYPE I NDR FOR CHAR SPEC
SBF FZXDTC(, @R), FZXDTM SUPPRESS TYPE BIT I N SPEC CODE
*
FZX420 SLC  FZXSTC(, @R), FZX4B1( B@Q.CNN, @R) DECR THE SPEC CODE COUNT
BNM  FZX400(, @R) GO PROCESS NEW SPEC | F VALI D
* | F NO MORE SPECI CATI ON CODES
Wi FZX430+@) , @R) , FZXER2 * SET TYPE | NDR FOR END- OF- DATA

*

* TYPE SPECI FI CATION ROUTINE EXIT - SET TYPE SPEC AND RETURN

*

FZX430 MWWI | $ERRC, *-* SET DATA TYPE SPECI FI CATI ON
*

FZX440 B ok RETURN TO CALLI NG ROUTI NE
*



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 223

2577 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2EE6 74 08 F5
2EE9 E2 02 01
2EEC BD 40 00
2EEF DO 81 E9

2EF2 CO 87 0000

ADDR STMT

2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 224

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DATA CHARACTER ' SET' RQOUTI NE - *
* * ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEXT NON- BLANK CHAR  *

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
*

FZX450 ST  FZX470+@PL(, @R), @GRR  SET RETURN BRANCH ADDRESS
*

FZX460 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX460(, @R REPEAT LOOP UNTI L NON- BLANK
*
FZX470 B * o RETURN TO CALLI NG ROUTI NE
*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2EF6 0001

2EF8
2EF9

ADDR

2EF7

2ECO
2EF8

2EF9
0080

0D58

0D59
OO0FF

0D56

ROUTI NE

STMI

2594
2595
2596
2597
2598

2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 225

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* | NPUT EXECUTI ON ROUTI NE CONSTANTS (4TH VM PAGE) *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZX4B1 DC IL2" 1' Bl NARY | NTECER +1

khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* | NPUT EXECUTI ON ROUTI NE WORK AREAS (4TH VM PAGE) *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
*

FZXSTP EQU  FZX410+@pOP2
FZXSTC DS CL( B@Q.CNN)
*

TEMPORARY STACK PO NTER
STACKED SPEC CODE COUNTER

DATA TYPE CODE WORK AREA
SPEC CCDE DATA TYPE MASK

FZXDTC DS CL( B@Q.CXX)
FZXDTM EQU X 80
*

ELEMENT TYPE CHECKI NG SW TCH

* CHECK - @BNE, NOCHECK - @NOP

SYNTAX CHECKER ERROR CODE BYTE

SYNTAX CHECKER SPECI AL ERR CCDE

FZXETS EQU | $WRK1-1
*

FZXSER EQU | $WRK1
FZXSEC EQU X FF
*

FZXCNT EQU | $PARM 1 PROCESSED BUFFER ELEMENT COUNT
*

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F00

2E01
2F00

2F00

2F00
2F05

2FO0A
2FOD

2F10
2F14

2F17
2F1A
2F1D
2F20
2F23
2F26

4C
4C

BD

3D
F2

00
00

7D

FO
00

2F00

2F00

15 0D58
3A 0D58

00

0CBC
79

ADDR STMI' SOURCE STATEMENT

2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674

VER 15, MOD 00 31/05/21 PACE 226

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (5TH VM PAGE) -
ELEMENT SYNTAX CHECKI NG ROUTI NE FOR FOLLOW NG DATA TYPES -
* ARI THVETI C CONSTANTS (I, F, E FORVATS)
* BASI C | NTERNAL CONSTANTS
* CHARACTER CONSTANTS

| NPUT -
* | $ERRC

*
*
*
*
*
*
*
SET TO X' FO' FOR EXPECTED ARI THVETI C CONSTANT *
SET TO X' F1' FOR EXPECTED CHARACTER CONSTANT *
SET TO @NE WHEN CONSTANT TYPE IS TO BE CHECKED *
*
*
*
*
*
*
*
*
*

* FZXETS

SET TO @OP WHEN CONSTANT TYPE NOT TO BE CHECKED
FZXSER - | NI TI ALI ZED TO CODE | @GNERR ( X 00')
* REGQ STER @XR - REFERENCES 1ST CHARACTER OF CONSTANT

QJTPUT -
* FZXSER - SET TO CODE X FF' VWHEN SYNTAX/ TYPE ERROR OCCURS

* REGQ STER @XR - REFERENCES DELI M TER | MVEDI ATELY FOLLOW NG
CONSTANT WHEN NO SYNTAX/ TYPE ERROR HAS BEEN ENCOUNTERED

IR b bk Sk R R R R b bk R R R R R b b R R Ik S b b b b Sk R R SRR R S b b b Sk b b S R S Rk Ik Sk kS

E B I R T R R R

* ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE (5TH VM PACE)

*

*FZXP5B VPAGE 0O SET 5TH PAGE ADDRESSABLI TY

ORG *,256,0 SET STARTI NG ADDRESS
FZXP5B EQU  * START OF PROGRAM CODI NG
ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG FZXP5B RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

*

* ELEMENT SYNTAX CHECKER ENTRY - | NI TI ALl ZE DATA TYPE CHECKI NG

*

FZX500 WC  FZX510+@Y , @R), FZXETS(1) SET AR THVETI C TYPE CHECKI NG
M/C  FzZX540+@) , @R), FZXETS(1) SET CHARACTER TYPE CHECKI NG

¥ % X

TEST FOR CHARACTER CONSTANT PROCESSI NG

CLI B@CHAR(, @XR) , B@QUO | F 1ST CHARACTER I'S SI NGLE QUOTE
JE FZX530 * GO PERFORM CHAR CONSTANT CHECK

ARI THMVETI C CONSTANT ASSUMED - PERFORM ARI THMVETI C TYPE CHECK

¥

CLI | $ERRC, FZXERO | F ARI TH CONSTANT NOT EXPECTED
FZX510 JC FZX590, *-* * GO EXIT ON DATA TYPE ERRCR -
* * TEST |I'S DI SABLED FOR GET( CARD)
*
* ARI THMVETI C CONSTANT ALLOWABLE - TEST FOR NUMERI C OR | NTERNAL
*
CLI B@HAR(, @XR) , B@PLUS | F 1ST CHARACTER IS PLUS SI GN
JE FZX520 * BRANCH TO GET NEXT CHARACTER
CLI B@CHAR(, @XR) , B@ NS | F 1ST CHARACTER IS M NUS SI GN
FZX520 BE FZX610(, @R) * LINK TO GET NEXT DATA CHAR

CLI B@CHAR(, @XR) , B@ CON | F | NTERNAL CONSTANT | DENTI FI ER
JE FZX560 * FOUND, GO TEST REST OF SYMBCL



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 227
2675 *

2676 R R b S b S 6 I S R b I S I b S A S S R S S S S R R S S bk S R S R S S I S b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F29 76 02 A9

2F2C Q0 87 12B1
2F30 3000

2F32 F2 87 5F

ADDR STMI' SOURCE STATEMENT

2F31

2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691

VER 15, MOD 00 31/05/21 PACE 228

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* NUMERI C CONSTANT SYNTAX CHECKI NG *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

* CALL SYNTAX CHECKER FOR ASSUMED NUMERI C CONSTANT

*

A FZXSML(, @R) , @GXR DECREMENT THE DATA PO NTER

*
B | $CALL LI NK TO SYNTAX CHECK ASSUMED
DC AL ( @/ADDR) ( FZX650) * NUMERI C ARI THVETI C CONSTANT
*
J FZX600 GO RETURN TO CALLI NG ROUTI NE
*
E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F35
2F39

2F3C
2F3F
2F42
2F45
2F48
2F4B
2FAE
2F51

2F54
2F57
2F5A

3D

F1

0CBC
54

ADDR STMT

2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 229

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* CHARACTER CONSTANT SYNTAX CHECKI NG

*

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

*

* PERFORM CHARACTER TYPE CHECK

*
FZX530 CLI | $ERRC, FZXER1
FZX540 JC FZX590, * - *
*
*
* CHARACTER CONSTANT ALLOWMBLE -
*
FZX550 LA @1(, @R, @R
CLI B@CHAR(, @XR) , B@ECST
JE FZX590
CLI B@CHAR(, @R) , B@QUO
BNE FZX550(, @R)
LA @1(, @XR), @R
CLI B@CHAR(, @XR) , B@QUO
BE FZX550(, @R)
*
CLI B@CHAR(, @XR) , B@BLNK
BE FZX610(, @R)
J FZX600
*

| F CHAR CONSTANT NOT EXPECTED
* GO EXIT ON DATA TYPE ERROR -
* TEST |I'S DI SABLED FOR GET( CARD)

SYNTAX VALI DI TY

| NCREMENT THE DATA PO NTER

| F PREMATURE DATA TERM NATI ON

* GO SET SYNTAX ERROR AND RETURN
| F CHARACTER IS NOT' A QUOTE

* BRANCH TO CONTI NUE SCAN LOOP
| NCREMENT THE DATA PO NTER

| F QUOTE PAIR IS | NDI CATED

* BRANCH TO CONTI NUE SCAN LOOP
* ELSE LAST QUOTE ENDS CONSTANT
| F BLANK CHAR AFTER CONSTANT

* LINK TO GET ELEMENT DELI M TER
GO RETURN TO CALLI NG ROUTI NE

khkhkkhkhkhkhkhhdhkhdhddhhhhdrhddddddhhdhdrdhddddddhhdddddddddhdhdrdrddddddddddxxdddddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 230
2720 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2721 * | NTERNAL CONSTANT SYNTAX CHECKI NG *
2722 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
2723 *
2724 * MOVE | NTERNAL, CONSTANT SYMBOL TO WORK AREA
2725 *
2F5D 5F 03 B9 B9 2726 FZX560 SLC  FZXI CW, @BR) , FZXI CW FZXI CL, @R) CLEAR AREA TO BI NARY 0' S
2727 *
2F61 DO 87 98 2728 FZX570 B FZX610(, @R) LI NK TO GET NEXT DATA CHARACTER
2F64 BD C1 00 2729 CLI B@CHAR(, @XR) , BQ.ETA | F CHAR NOT A LETTER OR DG T
2F67 F2 82 11 2730 JL FZX580 * GO TEST FOR SYMBOL VALID TY
2F6A 5C 02 B9 B8 2731 MWC  FZXICW, @R), FZXI CW 1(FZXI CL- 1, @R) SHI FT SYMBOL RI GHT
2F6E 6C 00 B6 00 2732 MWC  FZXI CC(, @R), B@CHAR( 1, @R) MOVE NEW CHAR | NTO WORK AREA
2F72 7D 00 B9 2733 CLI FZXI CR(, @R) , @ERO | F SYMBOL WORK AREA NOT FI LLED
2F75 DO 81 61 2734 BE FZX570(, @R) * LOOP TO GET NEXT SYMBOL CHAR
2F78 DO 87 98 2735 B FZX610(, @R) * ELSE LINK TO GET DELIM TER
2736 *
2737 * CHECK | NTERNAL CONSTANT SYMBOL FOR VALI D SYNTAX
2738 *
2F7B 5D 03 B9 AD 2739 FZX580 CLC FZXICW, @R), FZXI EX(FZXICL, @R) | F SYMBOL IS &E
2F7F F2 81 12 2740 JE FZX600 * GO RETURN TO CALLER
2F82 5D 03 B9 Bl 2741 CLC FZXICW, @R), FZXI PI (FZXICL, @R) | F SYMBOL | S &PI
2F86 F2 81 OB 2742 JE FZX600 * GO RETURN TO CALLER
2F89 5D 03 B9 B5 2743 CLC FZXICW, @R), FZXI S2( FZXICL, @R) | F SYMBOL | S &SQR2
2F8D F2 81 04 2744 JE FZX600 * GO RETURN TO CALLER
2745 *
2746 * EXIT - SET ERROR CONDI TI ON CODE | F | NVALI D SYNTAX OR TYPE ENCOUNTERED
2747 *
2F90 3C FF 0D59 2748 FZX590 Wi FZXSER, FZXSEC SET ERROR CCDE FOR | NVALI DI TY
2749 *
2F94 Q0 87 12D3 2750 FZX600 B | $RTRN RETURN TO CALLI NG ROUTI NE
2751 *

2752 khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F98 74 08 A7
2F9B E2 02 01
2F9E BD 40 00
2FA1 DO 81 9B

2FA4 CO 87 0000

ADDR STMT

2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 231

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DATA CHARACTER ' GET' RQOUTI NE - *
* * ADVANCES DATA BUFFER PO NTER (REG @XR TO NEXT NON- BLANK CHAR) *

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
*

FZX610 ST  FZX630+@FPL(, @R), @GRR  SET RETURN BRANCH ADDRESS
*

FZX620 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX620(, @R REPEAT LOOP UNTI L NON- BLANK
*
FZX630 B * o RETURN TO CALLI NG ROUTI NE
*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2FA8 FFFF

2FAA C5
2FAB 000000

2FAE CODv
2FBO 0000

2FB2 F2D9D8E2

2FB6

ADDR

2FA9
0004

2FAA
2FAD

2FAF
2FB1

2FB5

2FB6
2FB9
2FB9

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 232

2769 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2770 * | NPUT EXECUTI ON ROUTI NE CONSTANTS (5TH VM PAGE) *
2771 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
2772 *

2773 FZX5ML DC IL2" -1 Bl NARY | NTEGER -1

2774 *

2775 FZXICL EQU 4 LENGTH OF I NT CON TEST SYMBCL
2776 *

2777 DC CL1' E TEST SYMBOL FOR &E

2778 FZXI EX DC XL( FzZXI CL-1)' 00 SYMBOL CONSTANT FI LLER

2779 *

2780 DC CL2' | P TEST SYMBOL FOR &P

2781 FZXI Pl DC XL( FzZXI CL-2) ' 00 SYMBOL CONSTANT FI LLER

2782 *

2783 FZXI S2 DC CL4' 2RQS TEST SYMBOL FOR &SQR2

2785 E R R S S S b S S S I S I S S S S S S S S I S S S S b S b S S b S S O
2786 * | NPUT EXECUTI ON ROUTI NE WORK AREAS (5TH VM PACE) *
2787 E R S I S S kS I S S S S S S S S R I S S S R R S b S S S S I S S S S S S
2788 *

2789 FZXICC EQU  * CURR | NTERNAL CON SYMBOL CHAR
2790 FZXI CW DS CL(FzZXI CL) | NTERNAL SYMBOL WORK AREA

2791 FZXICR EQU  FZXI CW SYMBOL WORK AREA RI GHT BYTE ADDR
2792 *

2793

khkhkkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxx**ddddxdx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3000

2F01
3000

3000

3000
3004
3007
300A

5C 01 EA E4
7C 80 30
7C 87 49
7C 87 BO

ADDR STMI' SOURCE STATEMENT

3000

3000

2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827

VER 15, MOD 00 31/05/21 PACE 233

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (6TH VM PAGE)
ELEMENT SYNTAX CHECKI NG ROUTI NE FOR NUMERI C ARI THVETI C CONSTANTS

*
*
*
| NPUT - *
* FZXSER - I NITIALI ZED TO CODE | @GNERR (X 00") *

* REGQ STER @XR - REFERENCES CHARACTER PRECEDI NG 1ST NON- SI GN CHAR *
*

*

*

*

*

*

QUTPUT -
* FZXSER - SET TO CODE X' FF' VWHEN SYNTAX ERRCR |'S FOUND
* REGQ STER @XR - REFERENCES DELI M TER | MVEDI ATELY FOLLOW NG
CONSTANT WHEN NO SYNTAX ERROR HAS BEEN ENCOUNTERED

khkhkkhhkhkdhhhhdhhddhdhhhddhdddddddhhddrdhddddddhhddrdddddddddhddrddddddddddrxxdddix*

¥ % 3k ¥ X X %k X X X X X X X F

ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE (6TH VM PAGE)

*FZXP6B VPAGE 0O SET 6TH PAGE ADDRESSABI LI TY

ORG *,256,0 SET STARTI NG ADDRESS
FZXP6B EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FZXP6B RESET STARTI NG ADDRESS
*** END OF EXPANSI ON ***

*

* ENTRY - I NI TI ALI ZE FOR NUMERI C CONSTANT SYNTAX CHECKI NG

*

FZX650 MVC  EZXXCT(, @R) , FZXXZR(FZXXCL, @R) SET ' ZERO EXPONENT COUNT

Wi FZX690+@Q , @BR) , @GNOP SET CONSTANT FRACTI ON SW TCH ON
\v FZX720+@Q , @BR) , @JCB SET CONSTANT DIA@ T SWTCH OFF
Wi FZX800+@Y , @BR) , @JCB SET MANTI SSA ZERO SW TCH ON

*
khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

300D
3010
3013

3016
3019

301C
3020
3023

3026
3029
302C

302F
3032
3036
3039
303C

303F

3042
3045

3048

BD
F2

F2
SF

F2

7C

88

F2

87

82

87

01

02

4B
87

80

87
02

00

oD
10

00
07

04

2F
09

BO

42

75

E2

E2

ADDR STMT

2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 234

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* NUMERI C CONSTANT MANTI SSA SYNTAX CHECKI NG *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* | NCREMENT PAST | NSI GNI FI CANT LEADI NG ZERGCS

*

FZX660 B FZX830( , @R) LINK TO GET NEXT DATA CHARACTER
BE  FzX660(, @R LOOP | F CHARACTER | S DECM. ZERO
JL  FZX680 BRANCH | F CHARACTER NOT DECI MAL

*

* PROCESS | NTEGER DI Gl TS - | NCREMENT EXPONENT COUNT FOR EACH DIGI T

*

FZX670 MWI FZX690+@Y , @R) , @QCB
Wi FZX800+@Y) , @R) , @GNOP
*

FZX675 ALC  FZXXCT(, @R), FZX6B1( FZXXCL, @R) | NCREMENT EXPONENT COUNT
B FZX830(, @R) LINK TO GET NEXT DATA CHARACTER
BNL  FZX675(, @R) LOOP | F CHARACTER | S A DECI MAL

SET CONSTANT FRACTI ON SW TCH OFF
SET MANTI SSA ZERO SW TCH OFF

*

* TEST FOR A DECI MAL PO NT OR MANTI SSA DELI M TER

*

FZX680 CLI B@CHAR(, @XR) , B@DPNT | F CHARACTER NOT A DECI MAL PO NT

JNE  FZX720 * GO CHECK FOR AT LEAST 1 DG T
J FZX700 * ELSE SKI P TO TEST FRACTI ONALS
*
* PROCESS LEADI NG FRACTI ONAL ZEROS - DECREMENT EXPONENT COUNT FOR
* EACH ZERO WHEN CONSTANT CONTAI NS NO SI GNI FI CANT | NTEGER DI TS
*
FZX690 JC FZX700, *-* BRANCH | F ANY | NTEGER COVPONENT

SLC  FZXXCT(, @R), FZX6B1( FZXXCL, @R) DECREMENT EXPONENT COUNT
FZX700 B FZX830(, @R) LINK TO SET NEXT DATA CHARACTER
BE  FzX690(, @R) LOOP | F CHARACTER | S DECML ZERO
JL FZX720 BRANCH | F CHARACTER NOT DECI MAL
*
* | NCREMENT PAST TRAI LI NG FRACTI ONAL DI G TS
*
M/ FZX800+@YX , @R) , @GNOP SET MANTI SSA ZERO SW TCH OFF
*
FZX710 B FZX830(, @R) LI NK TO GET NEXT DATA CHARACTER

BNL FZX710(, @R) LOOP | F CHARACTER | S A DECI MAL

*

* TEST FOR NO MANTI SSA DIG@ TS (AN ERROR CONDI TI ON)

*

FZX720 JC FZX810, *-* BRANCH | F NO 401$$A DIG TS
*

IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR



DFPRNT - MATRI X PRI NTER ROUTI NE
ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 235

2876 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

2877 * NUMERI C CONSTANT EXPONENT SYNTAX CHECKI NG *

2878 khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

2880 * TEST FOR E- FORVAT SPECI FI CATI ON

B@CHAR(, @XR) , B@XPC | F NO E- FORVAT SPECI FI CATI ON
FZX800 * BRANCH TO TEST VALUE MAGNI TUDE

ESTABLI SH THE EXPONENT SI GN

FZX780+@Y) , @R) , @GNOP
FZX830(, @BR)

B@CHAR(, @XR) , B@LUS

SET PGOSI TI VE EXPONENT STATUS
LI NK TO GET NEXT DATA CHARACTER
| F EXPONENT PLUS SI GN SPECI FI ED

FZX730 * SKIP TO GET THE NEXT CHARACTER
B@HAR(, @R) , B@ NS |F EXP M NUS SI GN NOT SPEC! FI ED
FZX740 * SO PROCESS EXPONENT DI Gl TS

* ELSE SET NEGATI VE EXP STATUS
LINK TO GET CHARACTER AFTER S| GN

FZX780+@Y , @R) , @QJCB
FZX830(, @BR)

FOR NO EXPONENT DI G TS (AN ERROR CONDI TI ON)

B@HAR(, @R) , B@ECD | F NO EXPONENT DI G T FOUND
FZX810 * BRANCH TO SET SYNTAX ERRCR

ESTABLI SH EXPONENT DI G T(S) FOR CONVERSI ON TO Bl NARY

FZX6DX( FZXDXL, @R) , B@CHAR( 1, @XR) SAVE 1ST EXPONENT DIG T
FZX830(, @R) LI NK TO GET NEXT DATA CHARACTR
FZX750 BRANCH | F CHAR NOT A DECI MAL
FZX6DX- 1(, @BR) , FZX6DX( 1, @R) SHI FT 1ST EXPONENT DIGA T AND
FZX6DX(, @R), B@CHAR(1, @XR) * STORE NEWDIG T IN UNITS PCS
FZX830(, @R) LINK TO GET CHAR AFTER EXPONENT

2910 * CONVERT EXPONENT DECI MAL DI G TS TO BI NARY

FZX6DX(, @R) , B@ZPOS SUPPRESS UNI TS DIGA@ T ZONE BI TS
FZX6DX- 1(, @BR) , B@ZPOS SUPPRESS TENS DIA@ T ZONE BI TS
FZX6DX- 1(, @BR) , FZX6DX- 1(1, @R) DOUBLE TENS DIG T FCOR 2X
FZX6DX(, @R) , FZX6DX- 1( 1, @R) ADD 2 X TM TO 1. NI TS PCS
FZX6DX- 1(, @BR) , FZX6DX- 1(1, @R) DOUBLE TENS DIG T FCR 4X
FZX6DX- 1(, @BR) , FZX6DX- 1(1, @R) DOUBLE TENS DIG T FCR 8X
FZX6DX(, @R) , FZX6DX- 1( 1, @R) ADD | 1 ?T\'S 101441T$ PO5
FZX6DX- 1(, @BR) , @ERO ZERO TO FORM 2- BYTE BI NARY NO.

2921 * MODI FY EXPONENT COUNT W TH SPECI FI ED EXPONENT

FZX790, * - * BRANCH | F SPEC EXP | S NEGATI VE
FZXXCT(, @R) , FZX6BX( FZXXCL, @R) ADD SPECI FI ED EXPONENT
FZX800 * TO COUNT AND GO TEST RANGE

FZXXCT(, @R) , FZX6BX( FZXXCL, @R) SUBTRACT SPEC EXPONENT

2928 * TEST FOR ZERO MANTI SSA - BYPASS CONSTANT RANGE ERROR CHECK VHEN
2929 * MANTI SSA IS ZERO, SI NCE EXPONENT W LL ALWAYS SE SET TO E-98

2879 *
2881 *
304B BD C5 00 2882 CLI
304E F2 01 5E 2883 JNE
2884 *
2885 * E- FORVAT -
2886 *
3051 7C 80 A2 2887 \v
3054 DO 87 C8 2888 B
3057 BD 4E 00 2889 CLI
305A F2 81 09 2890 JE
305D BD 60 00 2891 CLI
3060 F2 01 06 2892 JNE
3063 7C 87 A2 2893 \v
3066 DO 87 C8 2894 FZX730 B
2895 *
2896 * TEST
2897 *
3069 BD FO 00 2898 FZXr740 CLI
306C F2 82 51 2899 JL
2900 *
2901 *
2902 *
306F 64 10 EC 00 2903 ZAZ
3073 DO 87 C8 2904 B
3076 F2 82 0B 2905 JL
3079 5C 00 EB EC 2906 wC
307D 6C 00 EC 00 2907 wC
3081 DO 87 C8 2908 B
2909 *
2911 *
3084 7B FO EC 2912 FZX750 SBF
3087 7B FO EB 2913 SBF
308A 5E 00 EB EB 2914 ALC
308E 5E 00 EC EB 2915 ALC
3092 5E 00 EB EB 2916 ALC
3096 5E 00 EB EB 2917 ALC
309A 5E 00 EC EB 2918 ALC
309E 7C 00 EB 2919 Wi
2920 *
2922 *
30A1 F2 00 O7 2923 FZX780 JC
30A4 5E 01 EA EC 2924 ALC
30A8 F2 87 04 2925 J
30AB 5F 01 EA EC 2926 FZX790 SLC
2927 *
2930 *
30AF F2 00 12 2931 FZX800 JC

FZX820, *-* BRANCH | F MANTI SSA | S ZERO



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

30B2 5D 01 EA E6
30B6 F2 84 07
30B9 5D 01 EA E8
30BD F2 02 04

30C0 3C FF 0D59
304 CO 87 1203

ADDR STMT

2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947

SOURCE STATENENT VER 15, MOD 00 31/05/21 PAGE 236

*

* TEST FOR CONSTANT RANGE ERROR - COVBI NED EXPONENT MUST FALL W THI N

* RANGE (128-98) TO (128+99) ... 'ZERO EXPONENT |S 128

*
CLC  FZXXCT(, @R), FZXXH (FZXXCL, @R) | F EXPONENT EXCEEDS HI GH
JH  FzX810 * BOUNDARY, GO EXI T ON ERROR
CLC  FZXXCT(, @R), FZXXLOQ( FZXXCL, @R) | F EXPONENT NOT LESS THAN
IJNL  FZX820 * LON BOUNDARY, RETURN TO CALLER

*

* EXIT - SET ERROR CODE | F | NVALI D SYNTAX ENCOUNTERED

*

FZX810 MVI  FZXSER, FZXSEC SET ERROR CODE FOR | NVALI DI TY

*

FZX820 B | SRTRN RETURN TO CALLI NG ROUTI NE

*

R R I b b S b b S S R b S S S S S b S S S S S S b S b S b S I b S S b E S S S b S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

30C8

30CB
30CE
30D1

30D4
30D7
30DA

300D

08
02
81
FO
80
87

EO
01

00
49
0000

ADDR STMT

2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 237

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

DATA CHARACTER ' GET" ROUTI NE - *
* ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEXT NON- BLANK CHAR  *

* SETS PSR DEPENDI NG ON CHARACTER TYPE - *

* LOW - NON-DECI MAL CHARACTER *

* EQUAL - DECI MAL ZERO CHARACTER *
*HGH - DECMAL DIGA T OTHER THAN ZERO *

* SETS CONSTANT DIG@ T SWTCH ON WHEN DI G T ENCOUNTERED *

*

khkhhkhkhkhhhhkhdhddhhhdhdrhddddddhhdrdrdhddddddhddrdhddddddddddrddddddddddrxd*dddddx%x%x
*

FZX830 ST  FzZX850+@FPL(, @R), @GRR  SET RETURN BRANCH ADDRESS
*

* X %k X X X %

FZX840 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX840(, @R REPEAT LOOP UNTI L NON- BLANK
*
CLI  B@HAR(, @XR), B@ECD | F CHARACTER NOT A DECIMAL DIG T
JL  FZX850 * @0 RETURN TO CALLI NG ROUTI NE
Ml  FZX720+@Y , @R) , @\OP * ELSE SET CONSTANT DIG T SWON
*
FZX850 B * o RETURN TO CALLMS MANE
*
ER R I S S S S S S S S I S S S S S S S S I S S S S b S S S S I S b S I S S S b S I b S S b S O



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

30E1 0001

30E3 0180
30E5 O1E3
30E/7 O11E

30E9

30EB

ADDR

30E2

0002
30E4
30E6
30E8

30EA

0002
30EC
30EC

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 238

2973 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2974 * | NPUT EXECUTI ON ROUTI NE CONSTANTS (6TH VM PAGE) *
2975 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
2976 *

2977 FZX6Bl1 DC IL2" 1' Bl NARY | NTEGER +1

2978 *

2979 FZXXCL EQU 2 LENGTH OF EXPONENT TEST COUNT
2980 FZXXZR DC AL( FZXXCL) ( 256+B@NXZR) TEST NORM EXPONENT - ZERO

2981 FZXXH DC AL( FZXXCL) ( 256+B@\XHI ) TEST NORM EXPONENT - MAXI MUM
2982 FZXXLO DC AL( FZXXCL) ( 256+B@NXLO) TEST NORM EXPONENT - M NI MUM
2984 E R R S S S S S S S I S S S S S I b S I S S b S S S I S b S I S S S S I b S S b S O
2985 * | NPUT EXECUTI ON ROUTI NE WOTK AREAS (6TH VM PAGE) *
2986 E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S
2987 *

2988 FZXXCT DS CL( FZXXCL) EXPONENT TEST COUNT AREA

2989 *

2990 FZXDXL EQU 2 LENGTH OF MAX DECI NAL EXPONENT
2991 FZX6DX DS CL( FZXDXL) DECI MAL EXPONENT WORK AREA

2992
2993
2994

FZX6BX EQU  FZX6DX Bl NARY SPECI FI ED EXPONENT
*

IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3100

3001
3100

3100

ADDR STMT

3100

3100

2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 239
ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (7TH VM PAGE) - *
* ELEMENT CONVERSI ON ROUTI NE FOR FOLLOW NG DATA TYPES - *
*  * AR THVETI C CONSTANTS (I, F, E FORVATS) *
*  * BASIC | NTERNAL CONSTANTS *
*  * CHARACTER CONSTANTS >
* *
* | NPUT - *
*  * REG STER @XR - REFERENCES LEFTMOST BYTE OF FULL PAGE BUFFER *
*  * DATA PO NTER LOCATED I N LAST 2 BYTES OF BUFFER - PO NTER *
* REFERENCES CHARACTER PRECEDI NG 1ST CHARACTER OF CONSTANT. *
* *
* OUTPUT - *
*  * CONVERTED ELEMENT STACKED BEG NNI NG AT | $STAK - STACKED DATA  *
* FORMAT |'S PACKED FLOATI NG POl NT ( CURRENT PRECI SION) OR *
* 19- BYTE CHARACTER ELEMENT. *
*  * REG STER @XR - REFERENCES DELI M TER FOLLOW NG CONVERTED CON. *
*  * DATA PO NTER | N BUFFER UPDATED TO REFERENCE THE CON DELIM TER  *
E R S I S S kS I S S S S S S S S R I S S S R R S b S S S S I S S S S S S
*
* ESTABLI SS ADDRESSABI LI TY FOR | NPUT ROUTI NE 7TH VM PAGE
*
*FZXPTB VPAGE 0 SET 7TH PAGE ADDRESSABI LI TY

ORG  *, 256, 0 SET STARTI NG ADDRESS
FZXP7B EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG  *, 256, 0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG _ FZXP7B RESET STARTI NG ADDRESS
*xx END OF EXPANSI ON ***

*
khkhkhkhkhkhkhhhdhdhddhhhhdhddddddhhdddhdddddddhhdrddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3100
3103
3106

3109
310C

310F
3112
3115
3118
311B
311E
3121

3124
3127
312A

74

02
87

7D

B7
BF

00

ADDR STMT

3100

3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 240

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ELEMENT CONVERSI ON ENTRY - ACCESS 1ST CHARACTER OF CONSTANT *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXCNV EQU  * | NPUT DATA CONVERSI ON ENTRT PT
*

FZX860 ST  FZX906+@P1(, @R), @R SAVE OUFF1R LEFT BYTE CORE CDR
L FZXBPT(, @R) , @R LOAD THE BUFFER DATA POl NTER
B FZX910(, @R) LINK TO GET NUT DATA CHARACTER
*
* TEST FOR CHARACTER CONSTANT PROCESSI NG
*
CLI  B@HAR(, @R), B@QO | F 1ST CHARACTER |'S SI NGLE COTE
JE  FZX873 * GO PERFORM CHAR CON CONVERS| ON
*
* TEST FOR NUMERI C OR | NTERNAL AR THVETI C CONSTANT - PERFORM S| GN
* PROCESSI NG FOR THE POSSI BLE | NTERNAL CONSTANT SYMBOL
*
ST  FZX870+@P1(, @R, @R SAVE CON 1ST CHI M | N CASE OF NUM
M/ FZXI CB-1(, @R), B@LUS SET POSI TI VE | NTERNAL CON | NDR
CLI  B@HAR(, @R), B@LUS | F 1ST CHARACTER IS PLUS SI GN
JE  FZX863 * BRANCH TO GET NEXT CHARACTER
CLI  B@HAR(, @R), B@ NS | F 1ST CHARACTER NOT M NUS
JNE  FZX866 * BRANCH TO TEST CONSTANT TYPE
M/ FZXI CB-1(, @R), B@1 NS * ELSE SET NEG | NTERNAL CON | NDR
*
FZX863 B FZX910(, @R) LI NK TO GET NEXT DATA CHARACTER
FZX866 CLI  B@HAR(, @R), B@ CON | F | NTERNAL CONSTANT | DENTI FI ER
JE  FZX893 * FOUND, GO TEST REST OF SYMBOL
*
R R b b b L S S S S b S S R S S R I S b S i S b S S S S R S b S b R S S S



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

312D C2 01 0000

3131 CO 87 12B1
3135 3200

3137 F2 87 7A

ADDR STMI' SOURCE STATEMENT

3136

3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074

VER 15, MOD 00 31/05/21 PAGE 241

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* NUMERI C ARI THVETI C CONSTANT CONVERSI ON *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* CALL FLOATI NG PO NT CONVERSI ON/ STACKI NS ROUTI NE

*

EZX87O LA *-* @R LOAD CADDR OF CONSTANT 1ST CHAR
B | $CALL LI NK TO CONVERT AND STACK THE

X DC AL ( @/ADDR) ( FZX920) * CONSTANT AS PACKED FLOATI NG PT
J FZX906 GO EXI'T CONVERSI ON ROUTI NE



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

313A
313D
3141

3144
3147
314A
314D
3150
3153

3156
3159

315C
3160
3164
3168

316B
316E

3171
3174
3178
317C
3180

7D

SE
SE

74
9C
F2

40

El E2
62

00
BF

7F
OD4E
12 E1
0000
31

ADDR STMT

3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 242

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S

* CHARACTER CONSTANT CONVERSI ON AND STACKI NG *

ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S

*

* | NI TI ALI ZE THE CONSTANT BUCKET FOR CHARACTER PROCESSI NG

*

FZX873 M FZXSTS(, @R) , B@TYP SET BUCKET STATUS FOR CHAR CON
M/C  FZXCRR(, @R) , FZXBLK(| @ CRF, @R) BLANK THE CHAR DATA FI ELD
M/ FZX883+@1l(, @BR), FZXCRL- FZXP7B | NI TLZ CHAR DATA FLD DI SP

*

* ACCESS NEXT CHARACTER - TEST FOR PAI RED QUOTES OR END OF CONSTANT

*

FZX876 LA  @1(, @R, @R | NCREMENT THE DATA PO NTER

CLI B@CHAR(, @XR) , B@QUO | F CNARACTER |'S NOT A QUOTE
JNE  FZX880 * BRANCH TO PROCESS CHARACTER
LA @1(, @XR), @R | NCREMENT THE DATA PO NTER
CLI B@HAR(, @XR) , B@QUO | F QUOTE PAI R NOT SPECI FI ED GO
JNE  FZX886 * EXECUTE END OF CONSTANT RTN

*

* PROCESS THE DATA CHARACTER - STORE | N CONSTANT BUCKET WHEN BUCKET

* |'S NOT FILLED, OTHERW SE DI SREGARD THE CHARACTER.

*

FZX880 CLI FZX883+@D1(, @R), FZXCRR- FZXP7B | F BUCKET ALREADY FI LLED

BH FZX876(, @R) | T BYPASS CHAR AND GO PROC NEXT

*
ALC  FZXSTS(, @R), FZX7B1( 1, @R) | NCREVMENT STATUS BYTE COUNTER
FZX883 MWC *-*(, @R), B@HAR(1, @XR) MOVE CURRENT CHARACTER TO BUCKET
ALC FZX883+@1(, @R), FZX7B1( 1, @R) | NCREMENT BUCKET PO NTER
B FZX876(, @R) BRANCH TO PROCESS NEXT CHARACTER

*

* END OR CONSTANT - ACCESS DELI M TER FOLLOA NG CONSTANT

*

FZX886 CLI B@CHAR(, @XR) , B@LNK
BE FZX910(, @BR)

| F BLANK AFTER CONSTANT
* LINK TO GET ELEMENT DELI METER

*

* MOVE CONVERTED CONSTANT TO THE RUN-TI ME STACK
*
ST FZX890+@DP1(, @BR) , @R SAVE THE DELI METER CORE ADDRESS
L | $STAK, @XR LOAD THE RUN-TI ME STACK PO NTER
MWC | @QCRV-1(, @XR), FZXCRR(| Q.CRV, @BR) STACK THE CHAR CONSTANT
FZX890 LA *-* @R RELOAD THE DELI METER CORE ADDR
J FZX906 GO EXIT THE CONVERSI ON ROUTI NE

*
khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhdhddhddddddhhdddhddddddhdhdrdrddddddddddxx**dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3183
3186
318A

318D
3190
3193
3197

319A
319F
31A3

31A7
31AB
31AE
31B1

31B4
31B8

31BB

2C
218

8588

01
02

87

04
DO 01
90

144A 03
OD4E
0B50

0000
FF

1203

ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 243
3121 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
3122 * | NTERNAL ARI THVETI C CONSTANT STACKI NG
3123 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
3124 *
3125 * | NTERNAL CONSTANT BUCKET CONSI STS OF 2 BYTES, THE 1ST OF WHI CH
3126 * CONTAI NS THE CONSTANT SI GN CHARACTER - MOVE 1ST LETTER OF CONSTANT
3127 * SYMBOL TO THE 2ND BUCKET BYTE
3128 *
3129 FZX893 B FZX910(, @R) LINK TO GET 1ST SYMBOL LETTER
3130 M/C  FzXI CB(, @R), B@HAR(1, @R) MOVE 1ST LETTER TO THE BUCKET
3131 ST FZX900+@FP1(, @R), @R SAVE CURRENT CHARACTER CORE ADDR
3132 *
3133 * SEARCH THE | NTERNAL CONSTANT SYMBOL TABLE FOR MATCH W TH BUCKET
3134 *
3135 LA FZXICT-FZXI TL(, @R), @R LOAD SYMBOL TABLE BASE ADDRESS
3136 FZX896 LA  FzXI TL(, @R), @R I NCR TABLE PO NTER TO NEXT ENTRY
3137 CLC  FzXI CB(, @R), FZXI ON(2, @{R) COVPARE BUCKET W TH TBL ENTRY
3138 BNE FzX896(, @®R) CONTI NUE SEARCH | F NO | D MATCN
3139 *
3140 * MATCNI NA ENTRY FOUND - STACK THE | NTERNAL CONSTANT LOCATED 1N
3141 * VI RTUAL MEMORY AT THE ADDRESS SPECI FI ED | N THE SYMBOL TABLE
3142 *
3143 M/C | $VADR, FZXI CA( @ADDR, @R) SET PASI NG VI RTUAL ADDR PARAM
3144 L | $STAK, @R LOAD THE RUN- TI ME STACK PO NTER
3145 B | $STCK LI NK TO STACK THE | NTERNAL CON
3146 *
3147 * ACCESS DELI M TER FOLLON NG | NTERNAL CONSTANT SYMBOL
3148 *
3149 FZX900 LA  *-* @R LOAD THE DATA BUFFER PO NTER

3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161

FZX903 B FZX910(, @R) LI NK TO SET NEXT DATA CHARACTER
CLI B@HAR(, @XR) , BA.ETA IF CHAR IS A LETTER OR DIGE T
BNL FZX903(, @R) * LOOP TO SET NEXT CHARACTER

*

* EXIT - SAVE DATA PO NTER AND RETURN TO CALLI NG ROUTI NE
*
FZX906 LA *-*, @R

ST FZXBPT(, @R), @XR

LOAD DATA BUFFER BASE CORE ADDR
STORE DATA PO NTER | N BUFFER
*
B | $RTRN RETURN TO CALLI NG ROUTI NE
*
IR b Sk Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b R Rk Sk b bk ik S R S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

31BF 74 08 CE
31C2 E2 02 01
31C5 BD 40 00
31C8 DO 81 C2

31CB CO 87 0000

ADDR STMT

3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 244

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DATA CHARACTER ' GET' RQOUTI NE - *
* * ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEXT NON- BLANK CHAR  *

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
*

FZX910 ST  FZX916+@FPL(, @R), @GRR  SET RETURN BRANCH ADDRESS
*

FZX913 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX913(, @R REPEAT LOOP UNTI L NON- BLANK
*
FZX916 B * o RETURN TO CALLI NG ROUTI NE
*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

31CF
31E2 40

ADDR

31C4

31CF
31E1
31E2

31CF
3100
31E1

3100

ROUTI NE
STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 245
3178 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
3179 * | NPUT EXECUTI ON ROUTI NE CONSTANTS (7TH VM PAGE) *
3180 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
3181 *
3182 FZX7BL EQU  FZX913+@DL Bl NARY | NTEGER +1

*
g%gi E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S
3185 * | NPUT EXECUTI ON ROUTI NE WORK AREAS (7TH VM PAGE) *
3186 E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
3187 *
3188 FZXBKT EQU * CONVERSI ON BUCKET BASE ADDRESS
3189 DS  CL(l @QCRV) CONVERSI ON BUCKET AREA
3190 FZXBLK DC  AL1(B@BLNK) BLANK | NI TI ALI ZATI ON CHAR
3191 *
3192 FZXSTS EQU  FZXBKT+l @TAT BUCKET STATUS BYTE ADDRESS

3193
3194
3195
3196
3197
3198

FZXCR1 EQU  FZXBKT+| @TAT+1
FZXCRR EQU  FZXBKT+l @Q.CRF
*

BUCKET 1ST CHAR FI ELD BYTE ADDR
BUCKET LAST CHAR FI ELD BYTE ADDR

FZXICB EQU  FZXBKT+1 | NTERNAL CONSTANT BUCKET ADDR
*

khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

31E3
31E4
31E5

31E/
31E8
31E9

31EB
31EC
31ED

31EF
31F0
31F1

31F3
31F4
31F5

31F7
31F8
31F9

4E
E2
F500

4E
D7
F505
4E
F50A
60
E2
F50F
60
D7
F514
60

F519

ADDR

0004
0001
0003

31E3

31E3
31E4
31E6

31E/
31E8
31EA

31EB
31EC
31EE

31EF
31F0
31F2

31F3
31F4
31F6

31F7
31F8
31FA

ROUTI NE

STMI' SOURCE STATEMENT

3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234

VER 15, MOD 00 31/05/21 PACE 246

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* | NTERNAL CONSTANT SYMBOL TABLE *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
FZXITL EQU 4 LENGTH OF A SYMBOL TABLE ENTRY
FZXICN EQU 1 DI SP FOR TABLE ENTRY CON SYMBOL
FZXI CA EQU 3 DI SP FOR TABLE ENTRY CON VADDR
*
FZXICT EQU  * SYMBOL TABLE STARTI NG ADDRESS
*

DC  AL1(B@LUS) SI GN | DENTI FI ER FOR +&SQR2

DC  AL1(B@ S2) LETTER | DENTI FI ER FOR &SQR2

DC  AL(@ADDR) (| @ CBA+0*1 @PFV) VI RTUAL ADDR OF +&SQR2
*

DC  AL1(B@LUS) SI GN | DENTI FI ER FOR +&PI

DC  AL1(B@IPI) LETTER | DENTI FI ER FOR &Pl

DC  AL(@ADDR) (| @CBA+1*1 @PFV) VI RTUAL ADDR OF +&P!
*

DC  AL1(B@LUS) SI GN | DENTI FI ER FOR +&E

DC  AL1(B@ EX) LETTER | DENTI FI ER FOR &E

DC  AL(@ADDR) (| @ CBA+2*1 @PFV) VI RTUAL ADDR OF +&E
*

DC  AL1(B@ NS) SI GN | DENTI FI ER FOR - &SQR2

DC  AL1(B@ S2) LETTER | DENTI FI ER FOR &SQR2

DC  AL( @ADDR) (| @ CBA+3*| @PFV) VI RTUAL ADDR OF - &SQR2
*

DC  AL1(B@ NS) SI GN | DENTI FI ER FOR - &Pl

DC  AL1(B@ PI) LETTER | DEV/ F/ ER FOR &Pl

DC  AL( @ADDR) (| @ CBA+4*| @PFV) VI RTUAL ADDR OF - &Pl
*

DC  AL1(B@ NS) SI GN | DENTI FI ER FOR - &E

DC  AL1(B@ EX) LETTER | DENTI FI ER FOR &E

DC  AL(@ADDR) (| @ CBA+5*1 @PFV) VI RTUAL ADDR OF - &E
*
R R I b S S S b S S R b b S S b S S S b S S S I S S b S S S b S R S S b E S b S S b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3200

3101
3200

3200

3200
3203
3207
320A

7C 80 EA
54 60 F1 E/
7C EB 41
DO 87 BE

ADDR STMT

3200

3200

3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 247

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (8TH VM PAGE)
ELEMENT CONVERSI ON ROUTI NE FOR NUMERI C ARI TMHETI C CONSTANTS

| NPUT -
* REGQ STER @XR - REFECENCES 1ST CHARACTER OF CONSTANT

QUTPUT -
* CONVERTED VALUE STACKED BEG NNI NG AT | $STAK - STACKED DATA
FORVAT IS PACKED FLOATI NG PO NT ( CURRENT PRECI SI ON)
* REGQ STER @XR - REFERENCES DELI M TER FOLLOW NG CONVERTED CON.

*
*
*
*
*
*
*
*
*
*
R IR b bk Sk Sk Sk R R R Rk Ik Sk S R R R Rk ik Sk I R b S Rk Sk R e b b b b i R R R Rk S

* % 3k X X X 3k X X X X * X X

ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI ME (8TH VM PAGE)

*FZXP8B VPAGE 0 SET 8TH PAGE ADDRESSABI LI TY

ORG *,256,0 SET STARTI NG ADDRESS
FZXP8B EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FZXP8B RESET STARTI NG ADDRESS
*** END OF EXPANS|I ON ***

*

* ENTRY - I NI TI ALI ZE FOR NUMERI C CONSTANR CONVERSI ON

*

FZX920 MWI FZXEXP(, @R) , BONXZR SET ZERO FLT PT NORVALI ZED EXP
ZAZ FZXMNR( | @REC, @R) , FZX8D0( 1, @R) ZERO THE VALUE MANTI SSA
Wi FZX950+@D1(, @BR) , FZXMN1- FZXP8B | NI TLZ MANTI SSA CHAR D1SP
B FZX990(, @R) LI NK TO ESTABLI SH MANTI SSA SI GN

* * AND ACCESS 1ST NON- SI GN CHAR

*

E R S Ik S S S S S S S S S S S R I S b S S R kS S S S S S I S S S



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

320D
3210

3213
3216
3219

321C
321F
3223
3226

3229
322C
322F

3232
3235

3239
323C
323F
3243

3247
324A

324D
3250
3253
3256

3259
325C
325F

BD

883

7D
7B

33
27

8E
F1

ADDR STMT

3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 248

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* NUMERI C CONSTANT MANTI SSA CONVERS| ON *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

* | NCREMENT PAST | NSI GNI FI CANT LEADI NG ZERGCS

*

FZX923 BE  FZX992(, @R) LI NK TO GET NEXT DATA CHARACTER

BE  FZX923(, @R * UNTI L NON-ZERO CHAR |'S FOUND

*

* ASSUME AN | NTEGER COVPONENT TEST FOR FRACTI ONAL COVPONENT ONLY

*

FZX926 MWI FZX943+@Q , @BR) , @GNOP SET FRACTI ON COVPONENT SW COFF
CLI B@CHAR(, @XR) , B@DPNT | F CHARACTER NOT A DECI MAL PO NT
JNE  FZX940 * GO TEST FOR I NTEGER DA TS

*

* FRACTI ONAL COVPONENT ONLY - ADJUST EXPONENT FOR ZEROS AFTER POl NT
*

J FZX933 SKI P TO SET CEAR AFTER POl NT
FZX930 SLC FZXEXP(, @R), FZX8B1(1, @GR) DECREMENT NORMVALI ZED E* PONENT

FZX933 B FZX992(, @R) LINK TO GET NEXT DATA CN&RACTER
BE  FzX930(, @R LOOP I F CHAR IS A DECI MAL ZERO

*

* TEST FOR FRACTI ONAL DI Gl TS WHI CH DO NOT AFFECT EXPONENT

*

FZX936 W  FZX943+@) , @R) , @QCB SET FRACTI ON COVPONENT SW ON

FZX940 CLI  B@HAR(, @R), B@ECD | F NO MORE FRACTI ONAL DI Gl TS
JL FZX956 * GC \WRAP- UP MANTI SSA PROCESSI NG

*

* PROCESS MANTI SSA DIGI TS - STORE DI G TS | N SUCCESSI VE MANTI SSA

* POSI TI ONS UNTI L MANTI SSA BUCKET |'S FI LLED - ADJUST NORMALATED

* EXPONENT FOR S| GNI FI CANT | NTEGER DI G/ TS ONLY.

*

FZX943 JC  FZX946, *- * BRANCH |F DIG T |'S FRACTI ONAL
ALC  FZXEXP(, @®R), FZX8B1(1, @R) | NCREMENT NORMALI ZED EXPONENT

*

FZX946 CLI  FZX950+@1(, @R), FZXMNR- FZXP8B | F BUCKET ALREADY FI LLED
JH  FZX953 * BYPASS DI Gl T AND GO PROC NEXT

FZX950 WC *-*(, @R), B@HAR(1, @R) * ELSE MOVE DIG T TO MANTI SSA

ALC  FZX950+@l(, @R), FZX8B1(1, @R) AND BUVP BUCKET PO NTER

*

FZX953 B FZX992(, @R) LI NK TO GET NEXT DATA CHARACTER
BNL  FZX943(, @R) LOOP IF CHAR IS ADECIMAL DIG T

*

* TEST FOR A DECI MAL PO NT FOLLOW NG SI GNI FI CANT DI G TS

*
CLI  B@HAR(, @R), B@PNT | F CHARACTER NOT A DECI MAL PO NT
JNE  FZX956 * GO WRAP- UP MANTI SSA PROCESSI NG
B FZX992(, @R) LI NK TO GET NEXT DATA CHARACTER
B FZX936(, @R) BRANCH TO PROCESS FRACTI ONALS

*

* TEST MANTI SSA SI GN - MODI FY SI GN ZONE FOR NEGATI VE VALUE

*

FZX956 CLI FZX973+@Q , @BR) , @GNOP | F MANTI SSA SIGN IS POSI Tl VE
JE FZX960 * GO BEG N EXPONENT PROCESSI NG
SBF  FZXSGN(, @R), B@ZPOS- B@ZNEG * ELSE SET NEG MANTI SSA ZONE



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 249

3326 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3262
3265

3268
326B

326E
3271
3275
3279
327C
327F

3282
3286
328A

328D
3290
3294
3297

329B
329E
32A1
32A4

32A7
32AA
32AE
32B2

32B6
32BA

BD

88

7C
68

F2

SE

01
87

02
87

00

BE

E9
E9 00

71
04

E9 E6
82

07
EA E9
04
EA E9

EB
06

F1

B9

OD4E
07 F1
0A85

0000
1203

ADDR STMT

3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 250

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S

*  NUMERI C CONSTANT EXPONENT CONVERSI ON *

R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk

*

* TEST FOR E- FORVAT SPECI FI CATI ON

*

FZX960 CLI  B@HAR(, @R), B@EXPC | F NO E- FORMAT SPECI FI CATI ON
IJNE  FZX980 * SKI' P PAST EXPONENT PROCESSI NG

*
B FZX992(, @R) LI NK TO GET NEXT DATA CHARACTER
B FZX990(, @R) LI NK TO ESTABLI SH SPEC EXPONENT
* * SIGN AND GET 1ST EXP DIG T
*
* ESTABLI SH EXPONENT DI G T(S) FOR CONVERSI ON TO Bl NARY
*
M/l FZX8DX(, @R) , @ERO SET EXP AREA RH BYTE = BI NARY 0
FZX963 M/C  FZX8DX- 1(, @R), FZX8DX(1, @R) SH FT UP ABEA CONTENTS LEFT

MIN  FZX8DX(, @R), B@HAR(, @R) MOVE EXP DIG T NUMVERI C TO AREA

B FZX992(, @R) * RH BYTE, LINK TO GET NEXT CHAR
BNL FZX963(, @R) LOOP IF CHAR | S EXPONENT DIGA T
J FZX970 * ELSE GO CONV EXPONENT TO BI N.

*

* CONVERT EXPONENT TO A BI NARY NUMBER

*

FZX966 ALC  FZX8DX(, @R), FZXB10(1, @GR) ADD BI NARY 10 TO EXP UNI TS

FZX970 SLC  FzZX8DX- 1(, @R), FZX8B1(1, @R) DECR EXPONENT TENS DI NT
BNM  FZX966(, @BR) LOOP UNTIL TENS DIG T < ZERO

*

* MODI FY NORMALI ZED EXPONENT W TH SPECI FI ED EXPONENT
*
FZX973 JC FZX976, *-* BRANCH | F SPEC EXP | S NEGATI VE
ALC  FZXEXP(, @R), FZX8BX(1, @R) ADD SPEC EXPONENT MAGNI TUDE
J FZX980 * TO NORM EXP, GO TEST MANTI SSA
FZX976 SLC  FZXEXP(, @R), FZX8BX(1, @R) SUBTRACT SPEC EYP MAGNI TUDE
* * FROM NORVALI ZED EXPONENT

*

* TEST FOR SI GNI FI CANT UNI TS | N MANTI SSA

*

FZX980 CLI FZXWNL(, @R) , B@XECO | F LEADI NG MANTI SSA DI T NOT
JNE  FZX984 * ZERO, GO STACK THE ELEMENT
Wi FZXEXP(, @R) , B@NXLO * ELSE SET M NI MUM EXPONENT
SBN  FZXSG\(, @R), B@ZPCs * AND FORCE MANTI SSA PCsI Tl VE

*

* MOVE CONVERTED FLOATI NG PO NT VALUE TO RUN-TI ME STACK

*
FZX984 ST  FZX986+@P1l(, @R, @R SAVE ELEMENT DELI METER CADDR
L | $STAK, @R LOAD THE RUN- TI ME STACK PO NTER
MWC | @QUFV-1(, @R), FZXMNR(| @QUFV, @R) MOVE VALUE TO STACK
B | $CUPF LI NK TO PACK THE STACKED VALUE
*
* EXIT - RESTORE BUFFER PO NTER AND RETURN TO CALLI NG ROUTI NE

*

FZX986 LA *-* @R RELOAD ELEMENT DELI M TER CADDR
*

B | $RTRN RETURN TO CALLI NG ROUTI NE

*



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 251

3384 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

32BE

32C1
32C4
32C7
32CA
32CD
32D0

74 08

7C 80
BD 4E
F2 81
BD 60
F2 01
7C 87

ADDR STMT

3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 252

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* ARl THMVETI C CONSTANT SI GN PROCESSI NG ROUTI NE *
* * SETS SIGN SW TCH (FzZX973+@) DEPENDI NG ON CHARACTER REFFRENCEED *
* BY REG STER @XR - *
* * SWTCH SET TO CODE @NOP WHEN CHARACTER NOT A SI GN *
* * SWTCH SET TO CODE @NOP WHEN CHARACTER | S PLUS SI GN *
* * SWTCH SET TO CODE @JCB WHEN CHARACTER IS M NUS SI GN *
* * ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEXT NON- BLANK *
* CHARACTER WHEN REFERENCED CHARACTER |'S A SI GN *
* * SETS PSR DEPENDI NG ON TYPE OF FI NALLY REFERENCED CHARACTER - *
* * LOW - NON-DECI MAL CHARACTER *
* * EQUAL - DECI MAL ZERO CHARACTER *
* *HGH - DECMAL DIGA T OTHER THAN ZERO *
* *
*

F

*

khkhkkhhkhkdhhhhdhhddhdhhhddhdddddddhhddrdhddddddhhddrdddddddddhddrddddddddddrxxdddix*

ZX990 ST  FZX998+@WP1(, @R), @RR  SET RETURN BRANCH ADDRESS.

WI FZX973+@Y) , @R) , @GNOP
CLI B@HAR(, @XR) , B@LUS

SET SIGN SWTCH FOR POSI TI VE
| F CHARACTER | S A PLUS SI GN

JE FZX994 * SKIP TO GET THE NENT CHARACTER
CLI B@CHAR(, @XR), B@ NS | F CHARACTER NOT' A M NUS SI GN
JNE  FZX996 * SKIP TO SET PSR AND RETURN

Wi FZX973+@) , @GR), @QJCB SET SI GN SW TCH FOR NEGATI VE

*
khkhkkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxx**ddddxdx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

32D3 74 08

32D6 E2 02
3209 BD 40
32DC DO 81

32DF BD FO
32E2 CO 87

ES

01
00
D6

00
0000

ADDR STMT

3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 253

R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
* DATA CHARACTER ' GET' ROUTI NE - *
*  * ADVANCES DATA BUFFER PO NTER (REG @R) TO NEXT NON- BLANK CHAR  *
*  * SETS PSR DEPENDI NG ON TYPE OF FI NALLY REFERENCED CHARACTER *
* * LON - NON-DECI MAL CHARACTER *
* * EQUAL - DECI MAL ZERO CHARACTER *
* * HGH - DECIMAL DIG T OTHER THAN ZERO *
R IR b b b b S S S R S S R S S S I S S b S S R R S b b S b b R S S S b
*

FZX992 ST  FZX998+@FP1(, @R), @GRR  SET RETURN BRANCH ADDRESS

*

FZX994 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX994(, @R) REPEAT LOOP UNTI L NON- BLANK
*
FZX996 CLI  B@HAR(, @R), B@ECO SET PSR FOR NEW CHARACTER
FZX998 B * RETURN TO CALLI NG ROUTI NE
*
R R b b b b S S S S S R S S b S S S b b S S S R R S b b b b S S I S



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

32E6 OA
32E7 FO

32E8

32EA

ADDR

3208
32E6
32E7

32E9
32E9

32EA
32F1

32EA
32EB
32F1
32F1

ROUTI NE
STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 254
3432 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
3433 * | NPUT EXECUTI ON ROUTI NE CONSTANTS (8TH VM PAGE) *
3434 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
3435 *
3436 FZX8B1 EQU FZX994+@p1 Bl NARY | NTEGER +1
3437 FZXB10 DC I L1" 10 Bl NARY | NTEGER +10
3438 FZX8D0 DC DL1' O DECI MAL | NTECGER 0O

*
3228 E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
3441 * | NPUT EXECUTI ON ROUTI NE WORK AREAS (8TH VM PACE) *
3442 ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O
3443 *
3444 FZX8DX DS CL( FZXDXL) DECI MAL EXPONENT WORK AREA
3445 FZX8BX EQU  FZX8DX Bl NARY SPECI FI ED EXPONENT CADDR
3446 *
3447 FZX8BK EQU  * CONVERSI ON BUCKET BASE ADDRESS
3448 DS CL(I @Q.UFV) CONVERSI ON BUCKET AREA
3449 *
3450 FZXEXP EQU  FZX8BK+l @QJEXP BUCKET EXPONENT BYTE ADDRESS

3451
3452
3453
3454
3455

FZXMN1 EQU  FZX8BK+| @JVN1
FZXMNR EQU  FZX8BK+I @WNR
FZXSGN EQU  FZX8BK+l @l GN
*

BUCKET | ST MANTI SSA BYTE ADDR
BUCKET RI GHT MANTI SSA BYTE ADDR
BUCKET MANTI SSA SI GN BYTE ADDR

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

ADDR

0DC8
O0FF

00FO
00F1
00F2
00F3
O00F4

ROUTI NE

STMI' SOURCE STATEMENT

3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473

VER 15, MOD 00 31/05/21 PACE 255

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* | NPUT EXECUTI ON ROUTI NE COMVON EQUATES *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

FZXBCA EQU | $PUBL | NPUT BUFFER CADDR SAVE AREA

*

FZXBPT EQU 255 DI SP FOR DATA BUFFER POl NTER

*

FZXERO EQU C O CODE SPECI FYI NG ERROR 800
FZXERL EQU C 1 CODE SPECI FYI NG ERROR 801

FZXER2 EQU C 2 CODE SPECI FYI NG ERROR 802
FZXER3 EQU C 3 CODE SPECI FYI NG ERROR 803
FZXER4 EQU C 4 CODE SPECI FYI NG ERROR 804

*

E R I Sk S S S S S S S b b S S S R I S S S S R R S S b b S I S S b S R S S
*

*** END OF VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE CODI NG ***



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

ADDR STMT

3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
3527
3528
3529
3530

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 256

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * FZREAD EXECUTI ON CAUSES THE CURRENTLY REFERENCED ELEMENT | N THE

PROGRAM ' DATA'" FILE TO BE MOVED TO THE RUN- TI ME STACK. THE
' DATA" FILE PO NTER IS ADVANCED TO REFREVE THE NEXT ' DATA
FI LE ELEMENT.

* TH' 'S ROUTI NE OPERATES ON THE FOLLOW NG PSEUDO | NSTRUCTI ONS TO
ACCESS AND STACK THE CURRENTY REFERENCED PROGRAM ' DATA' FI LE
ELEMENT.

* ' DCA' - DEFI NE CONSTANT ADDRESS (FORVAT - OP VADR)
THE DATA ELENENT AT VI RTUAL ADDRESS VADR IS DEFI NED AS AN
ELEMENT I N THE ' DATA' FILE. THE POSI TI ON OF THE ELEMENT
IN THE FILE IS DI RECTLY RELATED TO THE POSI TI ON OF THE
" DCA" | NSTRUCTI ON W TH RESPECT TO OTHER ' DCA" | NSTRUCTI ONS
IN THE PROGRAM
* 'DDL'" - DEFINE ' DATA" LI NKACE ( FORVAT - OP VADR)
" DDL" ALVWAYS FOLLOAS A STRI NG OF ' DCA'" | NSTRUCTI ONS
THE ' DCA" | NSTRUCTI ON BEG NNI NG AT VADR | S THE NEXT
SEQUENTI AL ' DCA" I N THE PROGRAM  WHEN VADR = X 0000’
"DDL" MARKS THE END OF THE ' DATA' FILE
* "EOP'" - END OF PMC PACE (FORMVAT - OP)
EACH PSEUDO MACHI NE CCDE VI RTUAL PAGE |S TERM NATED W TH
AT LEAST ONE ' EOP' | NSTRUCTI ON. ' EOP" EXECUTI ON RESULTS
I N CONTROL BEI NG PASSED TO THE FI RST PSUEDO | NSTRUCTI ON
VWH CH APPEARS | N THE NEXT SEQUENTI AL VI RTUAL PAGE

* ' DATA" FILE PO NTER | $DATA CONTAI NS EI THER THE VI RTUAL ADDRESS
OF A 'DCA" I NSTRUCTION OR THAT OF A 'DDL' OR ' EOP' FOLLOW NG A
STRING OF ' DCA" I NSTRUCTIONS. I N THE LATTER CASE, THE CURRENT

"DCA" I NSTRUCTION IS THAT | NDI CATED BY THE 'DDL' OR ' ECP
THE ELEMENT REFERENCED BY THE OPERAND OF THE CURRENT ' DCA'

| NSTRUCTI ON | S STACKED, AND | $DATA IS | NCREMENTED TO REFERENCE
THE NEXT ' DCA' | NSTRUCTI ON

ENTRY PO NTS

TH 'S ROUTI NE HAS A SI NGLE ENTRY PO NT - FZREAD - \WHOSE FUNCTI ON
| S DEFI NED ABOVE. CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(V$XS?0)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL ADDRESS
OF ENTRY PO NT FXREAD. EXECUTI ON |'S SUBJECT TO | NPUT CONDI TI ONS
DESCRI BED BELOW

| NPUT
* | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PONTER. THIS IS TO
CONTAI'N THE CORE ADDRESS OF THE FI RST AVAI LABLE STACK LOCATI ON
* | $DATA - 2 BYTES, FOR THE ' DATA' FILE PONTER THIS IS TO
CONTAI'N THE VI RTUAL ADDRESS OF THE CURRENT ' DCA' | NSTRUCTI ON
OR THAT OF A "DDL'" OR '"EOP'" | NDI CATI NG THE ' DCA" | NSTRUCTI ON
* PMC ' DATA" FILE - ' DATA" FI LE ELEMENT- REFERENCI NG PSEUDO

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

ADDR STMT

3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PAGE 257
| NSTRUCTI ONS GENERATED FOR EACH ' DATA'" FI LE STATEMENT AND

ACCESSED USI NG FI LE PO NTER | $DATA.

QUTPUT

*

| $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER, WHEN NO
ERROR OCCURS, TH S CONTAI NS THE CORE ADDRESS OF THE LEFTMOST
BYTE OF THE ' DATA' FI LE ELEMENT STACKED DURI NG FZREAD EXECUTI ON
| $DATA - 2 BYTES, FOR THE ' DATA' FILE PO NTER. WHEN NO ERROR
OCCURS, THI' S CONTAI NS THE VI RTUAL ADDRESS OF THE NEXT SEQUEN-
TIAL " DCA" | NSTRUCTI ON OR THAT OF A "DDL" OR ' EOCP'" | NDI CATI NG
THE NEXT ' DCA" | NSTRUCTI ON

| $ERRC - 1 BYTE, FOR THE ERROR CONDI TI ON CODE. THI' S CONTAI NS

A NULL CODE (| @NERR) WHEN NO ERROR CONDI TI ON EXI STS OR AN

ERROR CODE SPECI FYI NG THE PARTI CULAR ERROR CONDI TI ON DI SCOVERED.
RUN- TI ME STACK - VWHEN NO ERROR CONDI TI ON OCCURS, THI S CONTAI NS
THE CURRENT ' DATA" FI LE ELEMENT AT THE TOP STACK PGOSI TI ON.

EXTERNAL REFERENCES

*

* X %k X X X %

EXITS

| $STCK - ENTRY PO NT FOR | NTERPRETER ELEMENT STACKI NG ROUTI NE
| SLDYR - ENTRY PO NT FOR PAG NG MODLLE CONVERT AND LOAD @XR RTN.
| $QTRN - ENTRY PO NT FOR PAG NG MODLLE V.M TETURN CONTROL RTN.

| $STAK - 2 BYTES, FOR THE STACK PO NTER

| $DATA - 2 BYTES, FOR THE PROGRAM ' DATA' FI LE PO NTER

| $VADR - 2 BYTES, FOR PAG NG MODULE VI RTUAL ADDRESS PARAMETER.
| $SLN5 - 1 BYTE, FOR ELEMENT STACKI NG LENGTH PARAM TO | STACK

| $ERRC - 1 BYTE, FOR THE | NTERPRETER EXECUTI ON ERROR CODE

,  NORMAL

CONTROL | S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT

| $
EXITS

RTRN (I PGRTN) FOR A RETURN TO CALLI NG PROGRAM
, ERROR

CONTRCL | S PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT | $RTRN

(1

PFRTN) W TH THE PARAMETER | $SERRC CONTAI NI NG THE APPROPRI ATE

ERROR MESSAGE CODE

TABLE
FZ
F

S/ WORK AREAS
READ PMC EXECUTI ON BRANCH ADDRESS TABLE - 6 BYTES, FOR ' DATA
LE DEFI NI TI ON PMC OPCCDE TRANSLATI ON TO AN FZREAD ENTRY PO NT

ADDRESS. THI S TABLE CONSI TS OF THREE 2 BYTE ENTRI ES CONTAI NI NG
THE FOLLOW NG | NFORVATI ON -

ATTRI

*
*

* BYTE O - DUMW SPACER

* BYTE 1 - PAGE DI SPLACEMENT W THI N FZREAD FOR THE | NTERNAL
ENTRY PO NT ASSOCI ATED WTH A "DCA', 'DDL" OR ' EOP" PSEUDO
| NSTRUCTI ON.

BUTES
REUSABLE
NATURALLY RELOCATBLE

CHARACTER CODE DEPENDENCY
THE OPERATI ON OF TH S MODULE DOES NOT DEPEND UPON A PARTI CULAR
| NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET.

NOTES

ERROR PROCEDURES

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 258
3587 * * ERROR 1 - FILE PO NTER CONTAI NS AN | NVALI D ' DATA *
3588 * FI LE VI RTUAL ADDRESS. AN ERROR CODE FOR THE MESSAGE *
3589 * ' NO DATA STATEMENT SPECI FI ED IS ESTABLI SHED I N | NTERPRETER  *
3590 * PARAMETER | $ERRC. *
3591 * * ERROR 2 - A "DDL" | NSTRUCTI ON W TH OPERAND X 0000' |S EN- *
3592 * COUNTERED WHI LE ATTEMPTI NG TO ACCESS THE NEXT ' DCA' | NSTRUC- *
3593 * TION. AN ERROR CODE FOR THE MESSAGE ' | NSUFFI CI ENT DATA FOR *
3594 * READ | S ESTABLI SHED | N | NTERPRETER PARAMETER | $ERRC. *
3595 * * I N EACH OF THESE CASES, CONTRCL | S PASSED | MVEDI ATELY TO *
3596 * PAG NG MODULE ENTRY PO NT | $RTRN (| PGRTN) . *
3597 * *
3598 * REG STER USAGE *
3599 * * REG STER @BR IS TO CONTAI N THE CORE PAGE BASE ADDRESS *
3600 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WHI CH *
3601 * | NCLUDES FZREAD, AND | S RESTORED THROUGH THE PAG NG MODULE. *
3602 * * RESISTER @XR IS NOT SAVED. IT IS USED | N FZREAD FOR GENERAL *
3603 * PURPOSE | NDEXI NG OPERATI ONS. *
3604 * *
3605 * SAVED/ RESTORED AREAS *
3606 * NONE *
3607 * *
3608 * MCDI FI CATI ON CONSI DERATI ONS *
3609 * ' DATA'" FI LE ELEMENT REFERENCI NG PMC OPERATI ON | S BASED UPON *
3610 * THE SEQUENCE AND LENGTH OF THE ENTRIES I N THE FZREAD PSEUDO *
3611 * | NSTRUCTI ON BRANCH ADDRESS TABLE. TABLE ENTRI ES ARE SELECTED *
3612 * USI NG THE NUMERI C REPRESENTATI ON OF OPCODE ' EOP' AS A BASE *
3613 * DI SPLACEMENT, AND ANY CHANGES TO THE RELATI ONSH P BETWEEN THE *
3614 * CONSTANTS FOR ALL OPCODES OPERATED ON BY THI S ROUTI NE MUST *
3615 * TAKE FULL CONSI DERATI ONS OF THI S TABLE USAGE AND ORGANI ZATI ON. *
3616 * *
3617 * REQUI RED MODULES *
3618 * * @YSEQ - COMMON SYSTEM EQUATES. *
3619 * * @ERVEQ - SYSTEM ERROR MESSACE CODE EQUATES *
3620 * * $B@EQU - COWPI LER PARAMETER AND CONSTANT EQUATES. *
3621 * * $1 $EQU - | NTERPRETER FI XED LOCATI ON ADDRESS EQATES. *
3622 * * $| @EQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC, ONLY) *
3623 * * $1 QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC, ONLY) *
3624 * *
3625 * OTHER *
3626 * NONE *
3627 ER R I S S S S S S S S I S S S S S S b S I S S S S b S I S S S S I b S S b S S O



FZREAD -

S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3300

3300
3304

3307
330B

330F

3314
3318

331A
331D
3321
3324
3328

332C

3D
F2

4C

56
02

BE

01
87

87

0D52
08

0CBC
1203

19 0D53
1330

2B
27 00

2E 00
0000

00

ADDR STMT

3300

3300

3319

3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3669
3670
3671

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 259

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* START OF READ STATEMENT EXECUTI ON MODULE *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

* ESTABLI SH ADDRESSABI LI TY FOR THE READ STATEMENT ROUTI NE

*

BEG N AT PAGE BOUNDARY

DEFI NE READ RTN BASE ADDRESS

ORG *,B@QVPG 0
USI NG *, @R

*

* ENTER FZREAD - TEST FOR A DATA STATEMENT SPECI FI CATI ON

*

FZREAD EQU  * FZREAD ENTRY PO NT
*

CLI | $DATA- 1, @/ENTA | F DATA PO NTER | S DEFI NED
JNL  FZRO20 * GO CONTI NUE ' READ EXECUTI ON
*
* NO DATA STATEMENT - SET ' NO DATA STATEMENT SPECI FI ED ERROR MESSAGE
*
FZRO10 MVI | $SERRC, @720 SET | NTERPRETER ERROR CODE
B | SRTRN RETURN TO TERM NATE EXECUTI ON
*
* LOAD THE DATA PMC PAGE | NTO CORE VI RTUAL NEMORY - THI'S PAGE CONTAI NS
* (IN GENERAL) A SERIES OF ' DCA' | NSTRUCTI ONS WHI CH DEFI NE THE VADDR S
* OF THE CONSTANTS WHI CH COWPRI SE THE PROGRAM DATA FI LE.
*
FZRO20 WC  FZR030(, @R), | $DATA( @/ADDR) SET PAG NG PARANETER TO LOAD
* * CURRENT DATA FI LE OPCODE
B | SLDXR LI NK TO LOAD CURR DATA FI LE PNC
FZRO30 DS CL( @/ADDR) VADDR OF CURR DATA FI LE OPCODE
*
* ESTABLI SH BRANCH ADDRESS FROM OPCCDE DI SPLACEMENT TABLE
*
FZRO40 ST  FZRO60+@P1(, @BR), @R SAVE THE DATA FILE OPCODE CADDR
M/C  FZRO50+@D2(, @R) , | @OPC(B@.COP, @R) MOVE OPCODE TO DI SP
LA FZRBAT- BE&CEOP+1(, @R), @R LOAD BRANCH TABLE BASE ADDR
FZRO50 WC  FZRO70+@1(, @R), *-*(1, @R MOVE TABLE ENTRY TO BR | NST
FZRO60 LA  *-*, @R RESTORE DATA FI LE OPCODE CADDR
*

* BRANCH TO EXECUTI ON ROUTI NE SPECI FI ED BY THE DATA FI LE OPCODE
*
“-*(, @R

*
khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhdhddhddddddhhdddhddddddhdhdrdrddddddddddxx**dddddx%x%

GO EXECUTE CURR DATA FI LE PMC



FZREAD -

S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

332F 2C 01
3334 3C 12

3338 35 02
333C CO 87

3340 1E 00
3345 CO 87

144A 02
0BA2

OD4E
0B50

0D53 6C
1203

ADDR STMI' SOURCE STATEMENT

332F

3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692

VER 15, MOD 00 31/05/21 PACE 260

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* FZRDCA - DEFI NE VI RTUAL ADDRESS OR CURRENT DATA FI LE ELEMENT *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZRDCA EQU  * BEG N FZRDCA EXECUTI ON

*

* STACK THE DATA ELEMENT SPECI FI ED BY THE ' DCA" VI RTUAL ADDRESS OPERAND

*

FZRO80 MVC | $VADR, | @XVAD( BQ.CVA, @XR) SET PAG NG PARAM FOR DATA VADDR

Wi | $SLNG, | Q.CRV- 1 SET STACKI NG ROQUTI NE TO STACK
* * MAXI MUM LENGTH DATA ELEMENT

L | $STAK, @XR LOAD THE STACK PO NTER

B | $STCK LI NK TO STACK THE DATA ELEMENT
*
* ADVANCE DATA FI LE PO NTER TO REFERENCE NEXT DATA FI LE PMC

*

FZRO90 ALC | $DATA, FZRLDA( @/ADDR- 1, @R) | NCREMENT DATA FI LE PO NTER
B | $RTRN RETURN TO THE | NTERPRETER

*
khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x



ERR

FZREAD -

S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

LOC OBJECT CODE

3349 BD 56
334C F2 02

334F 3C BF
3353 CO 87

3357 2C 01
335C DO 87

01
08

0CBC
1203

0D53 02

ADDR STMI' SOURCE STATEMENT

3349

3694
3695
3696
3697
3698
3699
3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3713
3714
3715

VER 15, MOD 00 31/05/21 PAGE 261

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* FZRDDL - DEFI NE LI NKAGE ADDRESS FOR NEXT DATA FI LE PSEUDO | NSTR. *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZRDDL EQU  * BEG N FZRDDL EXECUTI ON
*

* TEST FOR END OF THE PROGRAM DATA FI LE

*

FZR100 CLI | @XVAD- 1(, @XR) , @Q/ENTA | F " DDL' OPERAND IS VALI D VADDR
JNL FZR120 * GO PERFORM LI NKAGE OPERATI ON

*

* END OF DATA FI LE - SET ' I NSUFFI Cl ENT DATA FOR READ ERROR MESSAGE

*

FZR110 MWI | $ERRC, @0E721 SET | NTERPRETER ERRCOR CCODE
B | $RTRN RETURN TO TERM NATE EXECUTI ON

*

* DATA FI LE CONTI NUED - LINK TO NEXT DATA FI LE PMC SEQUENCE

*

FZR120 MVC | $DATA, | @VAD(B@.CVA, @R) SET DATA FILE PT - LI NKAGE ADDR
B FZR020(, @R) GO PROCESS NEXT DATA FILE PMC

*
IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 262
3717 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
3718 * FZREOP - CONTI NLE DATA FI LE PMC ON NEXT VI RTUAL PAGE *
3719 khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
3720 *
335F 3721 FZREOP EQU  * BEG N FZRECP EXECUTI ON
3722 *

3723 * ADVANCE DATA FI LE PO NTER TO REFERENCE 1ST PSUEDO | NSTRUCTI ON ON
3724 * NEXT SEQUENTI AL VI RTUAL PAGE.

3725 *
335F 1E 00 0D52 6B 3726 FZR130 ALC | $DATA-1, FZRBN1(1, @R | NCREMENT PO NTER PACGE NUMBER
3364 3C 00 0D53 3727 Wi | $DATA, @ZERO SET PO NTER PAGE DI SP TO ZERO
3368 DO 87 OF 3728 B FZR020(, @R) GO PROCESS NEXT DATA FI LE PMC
3729 *

3730 khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

336B 01
336C 03

336D 005F
336F 002F
3371 0049

ADDR

336B
336C

336D

336E
3370
3372

STMI

3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 263
ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* READ STATEMENT EXECUTI ON ROUTI NE CONSTANTS *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
FZRBNL DC  [L1'1 Bl NARY | NTEGER +1
FZRLDA DC  AL1(B@DCA) LENGTH OF ' DCA'" PSEUDO | NST
*
E R I S S S S S S S b S S S I R S S S R R S S S S S b b S S S S Sk S S S
* READ STMI RTN PSEUDO OPCODE EXECUTI ON BRANCH ADDRESS TABLE
ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O
*
FZRBAT EQU * BRACH TABLE STARTI NG ADDRESS
*
DC  AL( @ADDR) (FZREOP- FZREAD) ECP (X 68') END OF PMC PAGE
DC  AL( @ADDR) (FZRDCA- FZREAD)  DCA (X 6A ) DEFI NE CON VADDR
DC  AL( @ADDR) (FZRDDL- FZREAD) DDL (X 6C ) DEFINE DATA LI NK
*
E R I S S S S S S S I S S S S S S b S S S S S S S b S I S S b S b S S b S S O
*
*** END OF READ STATEMENT EXECUTI ON ROUTI NE CODI NG ***



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

ADDR STMT

3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807
3808

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 264

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  5703- XML COPYRI GHT | BM CORP. 1970

*
*
*

*

* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083
*

E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS

* VERSION 1 MODI Fl CATI ON 0

*

* FUNCTI ON -

*  * FZSPRT EXECUTI ON CAUSES DATA OUTPUT AND/ OR CARRI ER/ CURSCR

PCSI TI ONI NG ON THE SYSTEM PRI NT DEVI CE UNDER CONTROL OF CODES
DEVELOPED FROM THE FORVAT SPECI FI ED | N A BASI C PROGRAM ' PRI NT"
STATEMENT.
* THE FOLLOW NG ACTI ONS ARE PERFORMED, DEPENDI NG ON THE CODE
STORED | N | NTERPRETER PARAMETER | $PARM -
* CODE X 01' - PRINT AND NO SPACE
THE DATA ELEMENT AT THE TOP OF THE RUN?TI ME STACK | S CON-
VENTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN-
NOT CONTAI N THE FORVATTED VALUE. THE CARRI ER/ CURSCR | S
LEFT POSI TI ONED AT THE END OF THE PRI NTED VALUE
* CODE X 02' - PRINT AND SPACE FULL ZONE
THE DATA ELEMENT AT THE TOP OF THE RUN-TI ME STACK | S CON-
VERTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN-
NOT CONTAI'N THE FORVMATTED VALUE. | F THE ELEMENT IS A
CHARACTER REFERENCE, THE CARRI ER/ CURSOR |'S RETURNED TO THE
START OF THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT
LI NE DOES NOT CONTAIN A FULL PRI NT ZONE (18 SPACES). AT
THE END OF PRI NTI NG, THE CARRI ER/ CURSOR | S SPACED TO THE
END OF THE FULL PRI NT ZONE
CODE X' 03' - PRI NT AND SPACE PACKED ZONE
THE DATA ELEMENT AT THE TOP OF THE RUN-TI ME STACK | S CON-
VERTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN
NOT CONTAIN THE FORVMATTED VALUE. AFTER AN ARI THVETI C ELE-
MENT | S PRI NTED, THE CARRI ER/ CURSOR | S SPACED TO THE END
OF THE PACKED PRI NT ZONE DEFI NED | N FUNCTI ONAL SPECI F1-
CATIONS. AFTER A CHARACTER ELEMENT |S PRI NTED, THE
CARRI ER/ CURSOR |'S LEFT PCSI TI ONED AT THE END OF THE
PRI NTED ELEMENT.
* CODE X 04' - PRINT AND RETURN CARRI ER/ CURSOR.
THE DATA ELEMENT AT THE TOP OF THE RUN-TI ME STACK | S CON-
VERTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN-
NOT CONTAI'N THE FORVMATTED VALUE. AFTER THE ELEMENT | S
PRI NTED, THE CARRI ER/ CURSCR | S RETURNED TO THE START OF
THE NEXT LI NE.
* CODE X 05' - SPACE FULL ZONE
THE CARRI ER/ CURSOR | S SPACED 18 CHARACTERS. | F NO MORE
THAN 18 CHARACTERS REMAIN | N THE CURRENT LI NE, THE
CARRI ER/ CURSOR |'S RETURNED TO THE START OF THE NEXT LI NE

E R R R R S T R S R T S T R R T R B N T N A T . R
*

E R R R R T R S R R R R S T I R R T R T R T R N . R R



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 265

3809 * * CODE X' 06' - SPACE PACKED ZONE.
3810 * THE CARRI ER/ CURSOR |'S SPACED 3 CHARACTERS, |F NO MORE
3811 * THAN 3 CHARACTERS REMAI N | N THE CURRENT LI NE, THE
3812 * CARRI ER/ CURSOR | S RETURNED TO THE START OF THE NEXT LI NE.
3813 * * CODE X' 07' - RETURN CARRI ER/ CURSOR
3814 * THE CARRI ER/ CURSCR |'S RETURNED. TO THE START OF THE NEXT
3815 * LI NE.
3816 * * CODE X' 08' - RETURN CARRI ER/ CURSOR ON CONDI TI ON.
3817 * WHEN THE CURRENT LI NE DOES NOT CONTAI N MORE THAN 18 CHAR-
3818 * ACTERS, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF THE
3819 * NEXT LI NE.
3820 * * WHEN REQUI RED, ELEMENT CONVERSI ON AND OUTPUT ARE PERFORMED I N
3821 * THE RUN-TI ME STACK, SO TWAT THE STACKED ELEMENT |'S NOT RECOVER-
3822 * ABLE. AFTER PRI NTI NG, ARI THVETI C ELEMENT OUTPUT FORMAT DEPENDS
3823 * ON THE MAGNI TUDE AND FRACTI ONAL CHARACTERI STI CS OF THE VALUE.
3824 * CHARACTER REFERENCE FORMATTI NG | NVOLVES TRUNCATI ON OF TRAI LI NG
3825 * BLANKS. CHARACTER CONSTANTS (LI TERALS) ARE PRI NTED AS SPEC -
3826 * FIED IN THE ' PRI NT' STATEMENT.
3827 * * EI THER THE MATRI X PRI NTER OR THE CRT (OR BOTH) MAY BE USED FOR
3828 * OUTPUT, DEPENDI NG ON THE CURRENT DEFI NI TI ON OF THE SYSTEM PRI NT
3829 * DEVI CE. CRT OUTPUT |'S BASED ON A FI XED DI SPLAY W DTH OF 64
3830 * CHARACTERS, WHI LE PRI NTER LI NE W DTH | S BASED ON THAT ASSI GNED
3831 * THROUGH THE ' WDTH SYSTEM COMVVAND.
3832 *
3833 *ENTRY POl NTS
3834 * THI'S ROUTINE HAS A SINGLE ENTRY PO NT - FZSPRT - WHOSE FUNCTI ON
3835 * |'S DEFI NED ABOVE. CALLI NG SEQUENCE IS -
3836 * B | $CALL
3837 * DC  AL2(V$XSPR)
3838 *  WWHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL ADDRESS
3839 * OF ENTRY PO NT FZSPRT. EXECUTION |'S SUBJECT TO | NPUT CONDI TI ONS
3840 *  DESCRI BED BELOW
3841 *
3842 *| NPUT
3843 *  * #I SPARM - 2 BYTES, FOR THE PRI NT CONTROL PARAMETER. THI S CON
3844 * TAINS A CONTROL CODE, AS | NDI CATED UNDER ' FUNCTION', I N THE
3845 * Rl GHTMOST BYTE.
3846 * * |$STAK - 2 BYTES, FOR THE RUN- TI ME STACK PO NTER. FOR THOSE
3847 * CONTROL CODES SPECI FYI NG A DATA ELEMENT (SEE ' FUNCTION' ) THI S
3848 * CONTAI NS, THE CORE ADDR OF THE FI RST AVAI LABLE STACK LCCATI ON.
3849 * * RUN-TIME STACK - THI'S CONTAI NS AN UNPACKED FLOATI NG POl NT VALUE
3850 * OR CHARACTER ELEMENT I N THE TOP STACK POSI TI ON FOR CONTROL
3851 * CODES SPECI FYI NG DATA OUTPUT ( SEE ' FUNCTI ON ).
3852 * * |$SLLC - 1 BYTE, FOR THE LENGTH CODE DEFI NI NG THE LAST STACKED
3853 * DATA ELEMENT. WHEN DATA OUTPUT |'S SPECIFIED, TH' S |'S USED TO
3854 * DETERM NE THE TYPE OF DATA | TEM (AR THVETI C OR CHARACTER) CON-
3855 * TAINED | N THE TOP STACK POSI TI ON.
3856 * * $PRPOS - 1 BYTE, FOR THE MATRI X PRI NTER CARRI ER POSI TI ON
3857 * | NDI CATORS. THI S CONTAINS THE CARRI ER PCSI TI ON, RELATI VE TO
3858 * THE HARDWARE LEFT MARGI N AS 0, OF THE MATRI X PRI NTER CARRI ER
3859 * * $RMRGN - 1 BYTE, FOR THE MATRI X PRI NTER SOFTWARE RI GHT MARG N
3860 * | NDI CATOR.
3861 * * $CRPOS - 1 BYTE, FOR THE CRT CURSOR POSI TI ON | NDI CATOR. THI'S
3862 * CONTAI NS THE CURSCR POSI TI ON, RELATI VE TO THE LEFT CRT MARG N
3863 * AS 0, OF THE CRT CURSOR

*

3864 * $PRDEV - 2 BYTES, FOR THE SYSTEM PRI NT DEVI CE | NDI CATOR.

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 266
3865 * * $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR.
3866 *
3867 *QOQUTPUT
3868 * * PRI NTED OUTPUT AND/ OR CARRI ER/ CURSOR CONTROL - AS SPECI FI ED BY
3869 * THE CODE I N | $PARM THE TYPE OF DATA ELEMENT I N THE STACK, AND
3870 * THE CURRENTLY DEFI NED SYSTEM PRI NT DEVI CE(S) .
3871 * * | $PARM - 2 BYTES, FOR THE PRI NT CONTRCL PARAMETER, THI' S | NPUT
3872 * CONTROL CODE | S DESTROYED DURI NG EXECUTI ON.
3873 * * RUN-TI ME STACK - WHEN A DATA ELEMENT HAS BEEN PRI NTED, THE
3874 * STACKED ELEMENT HAS BEEN CONVERTED | N PLACE TO QUTPUT FORIVAT.
3875 * * $PRPCS - 1 BYTE, FOR THE MATRI X PRI NTER CARRI ER PCSI TI ON
3876 * | NDI CATOR.  THI S HAS BEEN MCDI FI ED TO | NDI CATE THE CURRENT
3877 * CARRI ER PGCSI TI ON AFTER PRI NTED QUTPUT WHEN THE MATRI X PRI NTER
3878 * 'S A SYSTEM PRI NT DEVI CE.
3879 * * $CRPCS - 1 BYTE, FOR THE CRT CURSCR POSI TI ON | NDI CATOR. THI' S
3880 * HAS BEEN MCDI FI ED TO | NDI CATE CURRENT CURSOR POSI TI ON AFTER
3881 * DI SPLAYED OQUTPUT WHEN THE CRT IS A SYSTEM PRI NT DEVI CE.
3882 *
3883 *EXTERNAL REFERENCES
3884 * * VSSPRT - VI RTUAL ENTRY ADDRESS FOR DFPRNT, V.M NATRI X PRT | CCS.
3885 * * DSPLYN - ENTRY PO NT FOR THE SYSTEM CRT | OCS (LABEL DSPLYN IS
3886 * REFERENCED | NDI RECTLY USI NG | $CSXA TO BUI LD A CODE ADDRESS) .
3887 * * | $CALL - ENTRY PO NT FOR PAG NG MODULE V. M PROGRAM CALL RTN.
3888 * * 1 $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
3889 * * | $CSXA - CORE ADDRESS OF 1ST BYTE I N CORE EXTENSI ON PAST 8K.
3890 * * | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ONS PARAMETER.
3891 * * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER
3892 * * 1 $SLLC - 1 BYTE, FOR LENGIH CODE (L-1) OF LAST STACKED ELEMENT.
3893 * * | $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 1.
3894 * * | $WRK2 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 2.
3895 * * $PRPCS - 1 BYTE, FOR MATRI X PRI NTER CARRI ER PGSI TI ON | NDI CATOR.
3896 * * $RVRGN - 1 BYTE, FOR POCSI TI ON OF SOFTWARE RI GHT PRI NTER MARG N.
3897 * * $CRPCS - 1 BYTE, FOR CRT CURSOR PGCSI TI ON | NDI CATOR.
3898 * * $PRDEV - 2 BYTES, FOR THE SYSTEM PRI NT DEVI CE | NDI CATOR.
3899 * * $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR.
3900 *
3901 *EXITS, NORVAL
3902 * CONTROL | S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT
3903 * | $RTRN (1 PGRTN) FOR A RETURN TO THE CALLI NG PROGRAM
3904 *
3905 *EXITS, ERROR
3906 * N A
3907 *
3908 * TABLES/ WORKAREAS
3909 * * FZSPRT BRANCH DI SPLACEMENT TABLE - USED TO DI RECT OUTPUT OPERA-
3910 * TI ONS FOR SPECI FI C ELEMENT TYPE - CONTROL CODE COMBI NATI ONS.
3911 * * NUMBER OF TABLE ENTRIES - 16
3912 * * TABLE ENTRY LENGTH - 1 BYTE
3913 * * ENTRY FORVAT - SINGLE BYTE DI SPLACEMENT W THI N AN FZSPRT
3914 * VI RTUAL PAGE FOR THE | NTERNAL ENTRY PO NT ASSCClI ATED W TH
3915 * EACH ELEMENT- CONTROL CQOVBI NATI ON.
3916 * * RUN-TI ME STACK - THE FI RST 20 AVAI LABLE STACK LOCATI ONS
3917 * (1 NCLUDI NG LOCATI ONS CONTAI NI NG AN ELEMENT TO BE CONVERTED) ARE
3918 * USED AS THE ' PRI NT' QOUTPUT BUFFER.
3919 *

*

3920 *ATTRI BLI ES

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 267

3921 * REUSABLE *
3922 * *  NATURALLY RELOCATABLE *
3923 * *
3924 *CHARACTER CODE DEPENDENCY *
3925 * OPERATI ON OR THI' S MODULE DEPENDS UPON THE FOLLOW NG PROPER- *
3926 * TIES QF THE | NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET. *
3927 * * MOST CODI NG HAS BEEN ARRANGED SO THAT REDEFI NI TI ON OF CHAR- *
3928 * ACTER CONSTANTS, BY REASSEMBLY, W LL RESULT I N A CORRECT *
3929 * MODULE FOR THE NEW DEFI NI TI ON. *
3930 * * NUMERI C CHARACTERS 0 THROUGH 9 ARE PRESUMED TO BE CODED SUCH *
3931 * THAT THE H GH ORDER FOUR BI TS CONTAIN A SIGN ZONE WTH X' F *
3932 * DEFI NI NG A PCSI TI VE DIG T. *
3933 * THE SPECI FI C | NSTRUCTI ONS (| NSTRUCTI ON SEQUENCES) WHI CH REQUI RE  *
3934 * MCODI FI CATI ON | F THESE PROPERTI ES OF THE CHARACTER SET ARE CHANGED *
3935 * MAY OF | DENTI FI ED BY - *
3936 * * THE 4 | NSTRUCTI ONS BEG NNI NG AT LABEL FZS035. *
3937 * * THE SI NGLE | NSTRUCTI ON | DENTI FI ED BY LABEL FZS410. *
3938 * * THE SI NGLE | NSTRUCTI ON | DENTI FI ED BY LABEL FZS435. *
3939 * *
3940 *NOTES *
3941 * ERROR PROCEDURES *
3942 * FZSPRT UTI LI ZES OQUTPUT | OCS ROUTI NES DFPRNT ( MATRI X PRI NTER) *
3943 * AND DSPLYN (CRT), AND IS SUBJECT TO THE ERP' S | NHERENT | N *
3944 * THESE PROGRAMS. FZSPRT OTHERW SE CONTAI NS NO ERROR CONDI TI ON  *
3945 * TESTS. *
3946 * *
3947 * REG STER USAGE *
3948 * * REG STER @R IS TO CONTAI N THE CORE PAGE BASE ADDRESS *
3949 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WHI CH *
3950 * | NCLUDES FZSPRT, AND | S RESTORED THROUGH THE PAG NG MODULE. *
3951 * * REG STER @XR IS NOT SAVED, I T IS USED I N FZSPRT FOR GENERAL *
3952 * PURPOSE | NDEXI NG OPERATI ONS. *
3953 * *
3954 * SAVED/ RESTORED AREAS *
3955 * NONE *
3956 * *
3957 * MCDI FI CATI ON CONSI DERATI ONS *
3958 * NONE *
3959 * *
3960 * REQUI RED MODULES *
3961 * * @YSEQ - COMMON SYSTEM EQUATES. *
3962 * * @XDEQ - SYSTEM NUCLEUS ADDRESSES AND | NDI CATOR EQUATES. *
3963 * * $VSEQU - VI RTUAL MEMORY FI XED ADDRESS EQUATES. *
3964 * * $B@EQU - COWPI LER PARAMETER AND CONSTANT EQUATES. *
3965 * * $1 @QU - | NTERPRETER FI XED LOCATI ON ADDRESS EQUATES. *
3966 * * $| @GEQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC. ONLY). *
3967 * * $1 QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC. ONLY). *
3968 * *
3969 * OTHER *
3970 * NONE *

* *

IR b b Sk kR R R R b b b Sk i b R R R Rk kS R R R R Rk kS S R S Rk Sk Sk S R b b b Sk S S R

3971



ERR

FZSPRT -
LOC OBJECT CODE

3400

3301
3400

3400

3400

3404

3407
340B

340E
3412

35 02

7C 00

3D 05
DO 02

3D 12
DO 81

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ODE

Cr
0D57

0BAl
73

ADDR STMI' SOURCE STATEMENT

3400

3400

3400

3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
2l
3996
3997
3998
3999
4000
4001
4002
4003
4004
4005

VER 15, MOD 00 31/05/21 PACE 268

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* START OF PRI NT STATEMENT EXECUTI ON MODULE *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*
* ESTABLI SH ADDRESSABI LI TY FOR PRI NT ROUTI NE 1ST VM PAGE
*
*FZSP1B VPAGE 0O

ORG *,256,0
FZSP1B EQU  *

SET 1ST PAGE ADDRESSABI LI TY
SET STARTI NG ADDRESS
START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG FZSP1B RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

*

* ENTER FZSPRT - ACCESS THE STACKED DATA ELEMENT
*
FZSPRT EQU  *

L | $STAK, @XR

FZSPRT ENTRY PO NT
LOAD THE STACK PO NTER

*

* I NITIALI ZE AND TEST FOR CARRI ER CONTRCL (ONLY) PARAMETER

*

FZS010 MMl FZSCNT(, @R), @ERO CLEAR DATA CHARACTER COUNTER
*

CLI | $PARM B@PRSL | F CARRI ER CONTROL ONLY,
BNL FZS180(, @R) * QO PERFORM THE OPERATI ON
*
* TEST FOR CHARACTER ELEMENT PROCESSI NG
*
FZS020 CLI | $SLLC, | Q.CRV- 1 | F STACK CONTAI NS CHAR ELEMENT
BE FZS130(, @R) * @GO ESTABLI SH CHARACTER OUTPUT
*
E R S Ik S S S S S S S S S S S R I S b S S R kS S S S S S I S S S



FZSPRT -
ERR LOC OBJECT CODE

3415
3418
341B
341E
3421
3424

3427
342A
342D
3431

3434
3437
343A
343D

3440
3444
3448

344B
344E
3451
3455
3458

345B
345F

3462
3466

3468

SE
F2

co

00
87

87

3500

4E

00

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

56 00
56 EO
4D

Cr 4D
0B

12B1
3467

Cr 0D56

ADDR STMI' SOURCE STATEMENT

4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054

VER 15, MOD 00 31/05/21 PAGE 269

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* ARI THVETI C ELEMENT CONVERSI ON TO QUTPUT FORVAT *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
* PROCESS THE S| GN OF THE STACKED AR THVETI C VALUE
*
FZS030 MV FZS120+@) , @R), B@LNK  SET SI GN CHARACTER TO BLANK
FzS035 TBN | @l G\(, @R), B@ZPCS | F STACKED VALUE |'S POSI TI VE

JT  FZS040 * SKI P PAST M NUS PROCESSI NG

M/ FZS120+@Y) , @R), B@I NS  SET SI GN CHARACTER TO M NUS

SBN | @l G\(, @XR), B@PCs MAKE STACKED VALUE POSI Tl VE
FZS040 MW FZSCNT(, @BR), @1 SET CHARACTER COUNT FOR SI GN
*

* TEST FOR A ZERO VALUE ( CATEGORI ZED AS AN I NTEGER) - A ZERO VALUE IS
* LEFT IN THE STACK IN THE FORM ' SO', WHERE 'S | S THE SI GN PGOSI TI ON

*

FZS050 CLI | @/ANL(, @R), B@ECD | F MOST SI GNIFI CANT DI Gl T NOT
IJNE  FZS060 * ZERO, GO ESTABLI SH FORVAT
ALC  FZSCNT(, @R), FZSBN1(1, @R) | NCR CHAR COUNT FOR ZERODIG T
J FZS120 * AND GO SET FOR ARI TH OUTPUT

*

* VALUE NOT ZERO - TEST MAGNI TUDE FOR OUTPUT IN E- OR F- FORVAT

*

FZS060 CLI | @EXP(, @R), B@XZR+1 | F VALUE LESS THAN 1E+0, OR
JL  FZS110 * GREATER THAN OR EQUAL TO
CLI | @EXP(, @R), B@NXZR+| @PRC * 1E+6 (1E+11 FOR LONG PREC),
JH  FZS110 * GO CONVERT TO E OR F FORMAT

*

* POSSI BLE |- FORVAT - TEST FOR A FRACTI ONAL COVPONENT

*

FZSO070 WC  FZS090+@) , @R), | @EXP(1, @XR) ESTABLI SH THE NUVMBER OF
SLC  FZS090+@) , @R), FZSNXZ(1, @R) * |INTECER DIA T POSI TI ONS
Wi FZS080+@1(, @BR), | @REC  SET DI SP FOR MANTI SSA RH BYTE

*
*

FZS080 CLI  *-*(, @R), B@ECD | F FRACTIONAL DI GI T, GO CONVERT
JNE  FzS110 * THE VALUE FOR E- OR F- FORVAT
SLC  FZS080+@1(, @R), FZSBNL(1, @R) DECR THE MANTI SSA PO NTER

FZS090 CLI  FZS080+@l(, @R), *- * | F MORE FRACTI ONAL POSI TI ONS
BH  FzS080(, @R * REMAIN, GO REPEAT LOOP

*

* NO FRACTI ONAL COMPONENT - VALUE |'S LEFT IN THE STACK I N THE FORM

* 1'5123' (1-FORMAT) WHERE 'S |'S THE SI GN POSI TI ON

*

FZS100 ALC  FZSCNT(, @R), FZS080+@1(1, @R) | NCR CHAR COUNT FOR DI G TS
J FZS120 * AND GO SET FOR AR TH OUTPUT

*

* VALUE CANNOT BE HANDLED USI NG | - FORVAT - ROUND AND CONVERT VALUE

4055 * LEAVING IN STACK IN THE FORM ' S123. 45" (F- FORVAT) OR ' S1. 239E+9

4056 * (E-FORVAT) WHERE 'S | S THE SI GN PCSI TI ON.

4057 *

4058 FZS110 B | $CALL LI NK TO ROUND AND CONVERT THE
4059 DC AL ( @/ADDR) ( FZS300) * VALUE TO E- OR F- FORVAT

4060 *

4061 ALC  FZSCNT(, @R), | $SPARM 1(1) | NCR CHAR COUNT FROM CONVERSI ON
4062 *



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

346D BC 00 00
3470 DO 87 A4

ADDR STMT

4063
4064
4065
4066
4067
4068
4069

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 270
* SET SIGN OF VALUE | N QUTPUT FI ELD SI GN PCSI Tl ON

*

FZS120 WI FZSPAL(, @R), *-* MOVE SI GN CHARACTER FOR OUTPUT
*

B FZS180(, @R) GO PERFORM OUTPUT OPERATI ON

*
E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3473
3476

3479
347E
3481
3485
3488
348B
348E

3492

3495

349A
349D

34A1

B3

1E

BB
6C

E2

20

00

EO
00

02

00

0D57 E2

00
Cr 00

01

ADDR STMT

4071
4072
4073
4074
4075
4076
4077
4078
4079
4080
4081
4082
4083
4084
4085
4086
4087
4088
4089
4090
4091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101
4102
4103
4104
4105
4106
4107

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 271

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* CHARACTER ELEMENT CONVERSI ON TO OUTPUT FORVAT *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* DETERM NE THE TYPE OF CHARACTER ELEMENT | N THE STACK

*
FzS130 TBN | @TAT(, @R), B&TYP | F ELEMENT 1S A STRI NG SEGVENT
JT  FZS160 * GO ESTABLI SH SEGVENT PARANS
*
* ELEMENT |'S FROM A CHARACTER REFERENCE - LEAVE ELEMENT | N STACK I N
* THE FORM ' REFERENCE' (NO TRAI LI NG BLANKS)
*
FZS140 ALC | $PARM FZSCAJ( 1, @R) ADJUST OUTPUT CONTROL PARAMETER
* * FOR CHARACTER REFERENCE
M/ FZS155+@1l(, @R), | @QCRF+1 SET DI SP FOR BYTE AFTER ELEMENT
FZS150 SLC FzS155+@1(, @R), FZSBNL(1, @R) DECR THE ELEMENT PO NTER

JE FZS158 BRANCH | F ALL CHARS ARE BLANKS
FZS155 CLI *-*(, @XR) , B@LNK TEST ELEMENT CHAR FOR BLANK

BE FZS150(, @R * AND REPEAT LOOP UNTI L RI GHT-
* * MOST NON- BLANK CHAR |'S FOUND

FZS158 MWWC  FZSCNT(, @R), FZS155+@1(1, @BR) SET CHAR COUNT FOR NUMBER
* *

OF S| GNI FI CANT ELEMENT CHARS
J FZS170 GO SET FOR CHARACTER OUTPUT

*

* ELEMENT 1S A CHARACTER STRING SEGVENT - LEAVE ELEMENT | N STACK IN

* THE FORM ' SEGVENT ' (TRAI LI NG BLANKS ALLOWED)

*

FZS160 ALC | $PARM FZSSAJ(1, @R) ADJUST OUTPUT CONTROL PARAMVETER

* * FOR CHARACTER STRI NG SEGVENT
SBF | @TAT(, @R), X FF' - B@CNT SET CHAR COUNT EQUAL TO COUNT
M/C  FZSONT(, @R), | @STAT(1, @R) * FIELD IN ELEMENT STATUS BYTE.

*

*  ADJUST OUTPUT AREA PO NTER FOR THE CHARACTER ELEMENT

*

FZS170 LA | NCR PO NTER PAST STATUS BYTE
*

@B1(, @R, GR

khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 272
4109 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
4110 * OUTPUT OPERATI ON | NTERFACE ROUTI NE *
4111 R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
4112 *
4113 * PAD THE CONVERTED DATA FI ELD W TH BLANKS TO A FULL PRI NT ZONE
4114 *
34A4 7C 11 B2 4115 FZS180 MVI  FZS190+@Y , @R),| @FPZ-1 SET LENGTH OF FIELD TO BE
34A7 5F 00 B2 C7 4116 SLC FzS190+@Y , @R), FZSCNT(1, @R) * PADDED - BYPASS PADDI NG
34AB F2 82 07 4117 JL  FZS200 * " OPERATI ON | F LENGTH - 0
34AE BC 40 12 4118 M1 | @FPZ(, @R), B@LNK PROPAGATE BLANKS TO FI LL
34B1 AC 00 11 12 4119 FZS190 WC | @QFPZ-1(, @R), | @QFPZ(@Q @R) * THE FIELD TO FULL ZONE
4120 *
4121 * CONVERT THE OUTPUT PARAMETER TO AN ENTRY POl NT DI SPLACENENT
4122 *
34B5 34 02 0D59 4123 FZS200 ST | $WRKL, @R SAVE THE PRI NT FIELD POl NTER
34B9 D2 02 E4 4124 LA FZSCAT-1(, @BR), @R LOAD CONTROL ADDRESS TABLE BASF
34BC 4C 00 C5 0D57 4125 M/C  FZS210+@PD2(, @R), | $PARM 1) SET THE TABLE DI SPLACEMENT
34C1 2C 00 0D57 00 4126 FZS210 WC | $PARM *-*(1, @R) MOVE ENTRY PT DI SP TO PARANETER
4127 *
4128 * ESTABLI SH THE DATA FI ELD CHARACTER COUNT PARAMVETER
4129 *
3406 3C 00 0D56 4130 FZS230 MV | $PARM 1, *-* MOVE DATA FI ELD COUNT TO PARAM
4131 *
4132 * ESTABLI SH POSSI BLE CORE ENTRY ADDRESS FOR THE CRT | OCR
4133 *
34CA 1C 01 0D5B E4 4134 M/C | $WRK2, FZSPDA( @ADDR, @R) SET BASE CRT ENTRY CORE ADDRESS
34CF OE 00 OD5A 043B 4135 ALC | $WRK2- 1, SEXFTR(1) ADJUST CADDR FOR CORE EYTENSI ON
4136 *
4137 * OUTPUT THE DATA FIELD AS SPECI FI ED BY CONTROL PARAMETER
4138 *
34D5 CD 87 12B1 4139 FZS240 B | SCALL LI NK TO QUTPUT THE DATA FIELD
34D9 3600 34DA 4140 DC  AL( @ADDR) ( FZS600) QUTPUT RTN VI RTUAL ADDRESS
4141 *
4142 * RETURN CONTROL TO THE | NTERPRETER CALLI NG ROUTI NE
4143 *
34DB CO 87 1203 4144 FZS260 B | SRTRN RETURN TO | NTERPRETER
4145 *

4146 khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMT

34DF 01 34DF
34E0 80 34E0
34E1 08 34E1
34E2 0C 34E2

34E3 2004 34E4

4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 273

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* PRI NT EXECUTI ON ROUTI NE CONSTANTS (1ST VM PAGE) *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

FZSBN1 DC IL1" 1' Bl NARY | NTEGER+1

*

FZSNXZ DC AL1( BGNXZR) ZERO NORMALI ZED EXPONENT

FZSCAJ DC AL1( B@RRL) CTL PARAM ADJUST - CHAR REF
FZSSAJ DC AL1( B@°RPR+B@PRRL) CTL PARAM ADJUST - CHAR STRI NG
*

FZSPDA DC AL( @CADDR) (| $CSXA+@ NST4) CRT | OCR CORE ENTRY ADDR BASE

*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

FZSPRT -

ERR LOC OBJECT CODE ADDR
34E5

34E5 00 34E5
34E6 18 34E6
34E/7 1E 34E7
34E8 4D 34E8
34E9 59 34E9
34EA 5F 34EA
34EB 73 34EB
34EC 79 34EC
34ED 00 34ED
34EE 82 34EE
34EF 00 34EF
34F0 4D 34F0
34F1 00 34F1
34F2 88 34F2
34F3 00 34F3
34F4 4D 34F4
0000

34C7

STMI

4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
4197
4198
4199
4200
4201
4202
4203

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 274

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* OUTPUT CONTROL PARAMVETER FUNCTI ON ADDRESS TABLE *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
* DI SPLACEMENT ENTRIES | N THE FOLLON NG TABLE REFERENCE THE MATRI X
* PRI NTER OUTPUT ROUTINE (3RD VM PAGE), BUT ARE USED ALSO | N CON-
* JUNCTI ON W TH THE CRT OUTPUT ROUTINE (4TH VM PAGE). THUS, 4TH PAGE
* DI SPLACEMENTS MUST BE KEPT | DENTI CAL W TH 3RD PAGE DI SPLACEMENTS
* WH CH ARE REFERENCED | N THE TABLE (E. G FOR CODE 9, FZS860- FZS810
* MUST BE KEPT | DENTI CAL TO FZS660- FZS610) .
*
FZSCAT EQU * CONTROL ADDR TABLE ADDRESS
*
DC  AL1(FZS610- FZS610) CODE 1 - PRT ARITH, NO SPACE
DC  AL1(FZS620- FZS610) CODE 2 - PRT ARITH, SPACE FULL
DC  AL1(FzS630- FZS610) CODE 3 - PRT ARITH, SPACE PACK
DC  AL1(FZS650- FZS610) CODE 4 - PRT ARITH, RTRN CARR
*
DC  AL1(FZS660- FZS610) CODE 5 - SPACE FULL
DC  AL1(FZS670- FZS610) CODE 6 - SPACE PACKED
DC  AL1(FzS680- FZS610) CODE 7 - RETURN CARRI ER
DC  AL1(FZzS690- FZS610) CODE 8 - RETURN CARR ON COND
*
DC  AL1(FZS610- FZS610) CODE 9 - PRI CHAR NO SPACE
DC  AL1(FZS695- FZS610) CODE 10 - PRT CHAR SPACE FULL
DC  AL1(FZS610- FZS610) CODE 11 - PRT CHAR SPACE PACK
DC  AL1(FZS650- FZS610) CODE 12 - PRT CHAR RTRN CARR
*
DC  AL1(FZS610- FZS610) CODE 13 - PRT STRING NO SPACE
DC  AL1(FZzS700- FZS610) CODE 14 - PRT STRING SPACE LNG
DC  AL1(FzS610- FZS610) CODE 15 - PRT STRING SPACE PKD
DC  AL1(FZS650- FZS610) CODE 16 - PRT STRING RTRN CARR
*
R R I b b S b b b S S R b S S S b I S S b S S S S S S S b S S S b S I R S b E S b S S b S
* PRINT EXECUTI ON ROUTI NE EQUATES (1ST VM PAGE) *
R R I b S S S b S S R b b S S b S S S b S S S I S S b S S S b S R S S b E S b S S b
*
FZSPAL EQU 0 DI SP FOR OUTPUT AREA LEFT BYTE
*
FZSCNT EQU  FZS230+@Q DATA CHARACTER COUNTER
*

khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhdddhddddddhhddrdddddddhdhdrrdddddddddrxdxdddddddxx%x



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3500

3401
3500

3500

3500
3504
3507
350A

350E
3511
3514
3517

351A
351D
3521
3524

3528

6C

00

36 00

ADDR STMT

3500

3500

3500

4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244

4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 275

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY PRI NT E- EXECUTI ON ROUTI NE 2ND VM PAGE -
* ROUNDS THE ARI THMETI C VALUE I N THE RUN-TI ME STACK
* CONVERTS ARI THMVETI C VALUE TO E- OR F- FORVAT FOR QUTPUT

*
*
*
*
| NPUT - *
* RUN-TI ME STACK - CONTAINS ARI THVETI C VALUE TO BE CONVERTED *

* REG STER @XR - CONTAI NS CORE ADDRESS OF VALUE EXPONENT BYTE *
*

*

*

*

*

*

QJTPUT -
* RUN-TI ME STACK - CONTAI NS CONVERTED ARl THVETI C VALUE
* REG STER @XR - CONTAI NS CORE ADDRESS CF VALUE SI GN PGSI TI ON
* | $PARM 1 - 1 BYTE, CONTAINS VALUE CHAR COUNT (NOT INCL SIGN

khkhkkhhkhkdhhhhdhhddhdhhhddhdddddddhhddrdhddddddhhddrdddddddddhddrddddddddddrxxdddix*

* % 3k X X X 3k X X X X * X X

* ESTABLI SH ADDRESSABI LI 7Y FOR PRI NT ROUTI NE 2ND VM PAGE
*
*FZSP2B VPAGE 0O

ORG *,256,0
FZSP2B EQU  *

SET 2ND PAGE ADDRESSABI LI TY
SET STARTI NG ADDRESS
START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS

ORG FZSP2B
*** END OF EXPANSI ON ***

*

* CONVERSI ON ENTRY - ROUND THE ARI THMVETI C VALUE FOR E- OR F- FORVAT

*

FZS300 EQU  *

RESET STARTI NG ADDRESS

CONVERSI ON ROUTI NE ENTRY PO NT

AZ | GAPRC+1( | @G\PRC+1, @XR), FZSDC5( 1, @3R) ROUND THE VALUE UP
JNOZ FZS310 | F NO OVFLOW SKI P TO CONTI NUE,
Wi | @/ANL(, @XR) , B@EC1 * ELSE SET MOST S| SNFI CANT

ALC | @EXP(, @R), FZS2B1(1,@R) * DIGT = 1 AND | NCR EXPONENT

*

* TEST MAGNI TUDE OF VALUE FOR OUTPUT IN E- OR F- FORVAT
*
FzS310 CLI | @EXP(, @R), B@IXZR | F VALUE LESS THAN 1E-1, OR
BL FZS400(, @R) * GREATER THAN OR EQUAL TO
CLI | @EXP(, @R), B@XZR+| @\PRC * 1E+6 (1E+11 FOR LONG PREC),
BH  FZS400(, @R * GO CONVERT VALUE TO E- FORMVAT

R R I b S S b b S S R b S S S S S S S I S S S S S S R S S S b S S S S b b S S b S

* F- FORMAT OUTPUT CONVERSI ON ROUTI NE *

kkhkhkkhkkhkhkkhhkkhhhkkhhkhdhhkkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhdhhkhhhkhhkhdhhkhhkhkkhhkkhkhkhkkhhikikhrkhk*%x

*

* SHIFT FRACTI ONAL- COVPONENT RI GHT TO | NSERT DECI MAL POl NT

*

FZS320 MW  FZS330+@Y , @R) , BAXZR+| @G\PRC-1 ESTABLI SH LENGTH COCE FOR
SLC  FzS330+@Y , @R), | @EXP( 1, @R) * FRACTI ONAL COMPONENT
JL  FZS340 BRANCH | F NO FRACTI ON

FZS330 WC | @PRC+1(, @R), | G\PRO(@/Q @R)  SHI FT FRACTI ON RI GHT BY 1

*

* ESTABLI SH F- FORVAT DECI MAL PO NT - VALUE IS LEFT I N STACK I N FORM
* ''S.123456', S123.456', OR 'S123456.' WHERE 'S' | S THE SI GN PCSI TlI ON

*

FZS340 WC  FZS350+@1(, @R), | @EXP(1, @R) CALCULATE DI SPLACENMENT



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

352C
3530
3534

3537
353A
353E
3541

3544
3549

S5E 00

36 CA
36 CD
00

40
40 CA
00
3A

0D56 40
1203

ADDR STMT

4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 276
ALC  FZzS350+@1(, @®R), FZS2B1(1, @®R) * FOR THE DECI MAL POl NT
SLC  FzS350+@1(, @R), FZS2XZ(1, @R) * |N F- FORVAT FI ELD
FZS350 M *-*(, @R), B@PNT I NSERT THE DECI MAL PO NT
*

* TRUNCATE | NSI GNI FI CANT ZEROS FROM THE ROUNDED VALUE

*

FZS360 MVI  FZS380+@1L(, @R), | G\PRC+2 SET DI SP FOR BYTE AFTER VALUE

FZS370 SLC  FzS380+@1(, @R), FZS2B1(1, @R) DECR VALUE CHAR PO NTER

FZS380 CLI  *-*(, @R), B@ECD TEST VALUE CHARACTER FOR ZERO
BE  FzS370(, @R * AND REPEAT UNTI L NON- ZERO

*

* SET COUNT PARAMETER AND RETURN TO CALLI NG PAGE

*

FZS390 WC | $PARM 1, FZS380+@1( 1, @R) MOVE DATA CHARACTER COUNT

* * TO THE OQUTPUT PARAMETER
B | $RTRN RETURN TO CALLI NG PAGE

*
IR b Sk Sk Sk R R Rk kR R R Rk kR b b R Rk S R b b R Rk Sk R b b ik ik S



FZSPRT -
ERR LOC OBJECT CODE
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* E- FORVMAT OUTPUT CONVERSI ON ROUTI NE *
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SHI FT MANTI SSA ( EXCEPT MOST SI GNI FI CANT DIG T) RI GHT TO | NSERT
DECI MAL PO NT - ESTABLI SH E- FORVAT DECI MAL PO NT, LEAVI NG VALUE
IN STACK I N FORM ' S1. 23496' WHERE 'S' | S THE SI GN PCSI Tl ON

E I

FZS400 WC | @PRC+1(, @R), | G\PRC(| @G\PRC- 1, @R) SH FT MANTI SSA Rl GHT

M/ FZSPAL+2(, @R) , B@PNT | NSERT E- FORVAT DECI MAL POl NT
SLC | @EXP(, @R), FZS2B1(1, @R) ADJUST EXPONENT TO COVPENSATE
*
* TRUNCATE | NSI GNI FI CANT ZEROS FROM ROUNDED VALUE - KEEP AT LEAST ONE
* DIG T TO R GHT OF DECI MAL POl NT
*
FZS410 SBF  FZSPAL+3(, @R) , B@POS FLAG DI G T AFTER DECI MAL POl NT
M/ FZS430+@1(, @R), | @G\PRC+2 SET DI SP FOR BYTE AFTER VALUE
FZS420 SLC  FZS430+@1(, @R), FZS2B1(1, @R) DECR VALUE CHAR POl NTER

FZS430 CLI  *-*(, @R), B@ECD TEST VALUE CHARACTER FOR ZERO

BE  FzS420(, @R * AND REPEAT UNTIL NON- ZERO
FZS435 SBN  FZSPAL+3(, @R) , B@PCS RESTORE DI G T AFTER DEC PO NT
*

* SET COUNT PARAMETER FOR FORMATTED MANTI SSA PLUS 4 BYTE EXPONENT

*

FZS440 WI | $PARM 1, FZSLXB SET DATA CHAR CNT FOR EXPONENT
ALC | $PARM 1, FZS430+@1( 1, @BR) | NCR DATA CHAR COUNT FOR VALUE

*

* INITIALI ZE QUTPUT FORM OF EXPONENT - TEST FOR EXPONENT SI GN

*

FZS450 WC  FZSXVK(, @R), FZSEXB( FZSLXB, @R) MOVE EXPONENT | MAGE TO

* * EXPONENT WORK AREA
MWC  FZS2BX(, @R), | @GEXP(1, @XR) DETERM NE BI NARY MAGNI TUDE
SLC  FZS2BX(, @R), FZS2XZ(1, @R) * ASSUM NG PCSI TI VE EXPONENT
JE FZS480 BRANCH | F EXPONENT | S ZERO
JH FZS470 BRANCH | F EXPONENT | F PCSI Tl VE

*

* NEGATI VE EXPONENT - MODI FY SI GN AND RECOVPUTE Bl NARY EXPONENT

*

FZS460 M FZSXVWK- FZSLXM , @R), B@I NS NMAKE EXPONENT S| GN NEGATI VE
M/ FZS2BX(, @R) , B@XZR DETERM NE Bl NARY MAGNI TUDE
SLC  FZS2BX(, @R), | @EXP(1, @R) * FOR N