SOFTWARE SECTION

SOFTWARE APPLICATION

Date and Time for the CP/M

Nearly all computer systems must know the date and
the time of day. The software described here provides
an interface between the CP/M operating system from
Digital Research and the COMPU/TIME board manufac-
tured in Huntington Beach, California. Since CP/M is
hardware independent, | will not go into the details of
that system.

The code shown in the listing titled SETIME.PRN pro-
vides the ability to set the date and time on the board.
When the board is purchased, some software routines
are provided. | have taken these and added the wants
and needs of CP/M along with my own preferences. Par-
ticularly important is that the board accepts invalid
dates and times and then hangs up with no indication
that there is a problem. Instead of writing all of the code
required for input validity checks, | have chosen to warn
the user and provide a program abort capability.

Some code in this program is'duplicated (READ DATE
and READ TIME sections). Initially, this program was
written for the purpose of lifting sections of code that
could “stand alone” to be used in other programs. This
method has worked well for me since hardly any change
is required after the initial development. The program
checks to see if there is a board in the system, and if
there is none; it writes eight zeros into the output buffer.
When a board is present, the date and time are set and
held. The user is then prompted to strike a key for ZERO
SECONDS SYNC, allowing the clock to be set accurate-
ly using a known time source. The complete setting pro-
cedure takes approximately two minutes and forty sec-
onds. This means that you should input a time that is
about two minutes later than the current time. If the pro-
gram has not prompted for ZERO SECONDS SYNC after
about two minutes, you should abort the mission by
striking any key and check your input. Please note that
all of the listings provided are full of comments that can
answer many of your questions. An actual setting is
shown in Figure 1.

A>SETIME

INPUT MONTH, DAY,HOURS,MINUTES

IN THE FORM MM,DD,HH,MM (MUST BE TWO DIGITS EACH)
INVALID INPUT IS NOT CHECKED AND WILL HANGUP THE BOARD
02,27,12,48

STRIKE ANY KEY TO ABORT THIS PROGRAM AND RETURN TO CP/M
STRIKE KEY FOR ZERO SECONDS SYNC

NOW CHECK THE SETTING

DATE 02/27/78 TIME 12:48:00

A>

FIGURE 1 “SETIME” EXAMPLE

The program titled TIME.PRN shows the software that
displays the date and time on the console device. The
appropriate routines were taken from the SETIME pro-
gram. Figure 2 shows a request and the result.

R) TIME
DATE 02/27/78 TIME 13:02:31

A

FIGURE 2 “TIME” EXAMPLE

TIMESUBS.PRN is a listing of the READ DATE and
READ TIME software set up as subroutines which | have
stored in PROM beginning at EOOOH. This allows the
user to call for the date or time from a running program.
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The calling program must point at the starting address
of an 8-byte buffer with the D and E registers. The
routines will return an eight byte ASCII date or time.

Now that the date and time can be set and the results
can be displayed on the console, we can look at some
applications. First, CP/M should display the date and
time during a cold boot and a warm boot. These modifi-
cations dictate the need for the source code of BIOS.
Since the TIMESUBS software is located outside of
BIOS, | set aside two vectors in the ENTRY POINT
TABLE. Thus, no changes to applications software will
be required if TIMESUBS has to be relocated. | left room
for expansion in the ENTRY POINT TABLE before estab-
lishing my vectors.

I have the IMSAI supplied Version 1.33 of CP/M, and
the modifications | have made work very well. If you do
not have the same version, you should have no problem
incorporating the changes into your BIOS, assuming
you have the source code for BIOS and have some in-
sight as to its relation to the CP/M system.

My vector for DATE is at the beginning of BIOS + 45H,
and my vector for TIME is at BIOS + 48H. Both vectors
point to the TIMESUBS entry points at EOOOH and
EOO3H. Figure 3 shows the vectors and all of the code
that can be placed anywhere in BIOS. The code in Figure
4 must be placed such that it will be executed each time
there is a jump to the WARM boot entry point.

BDOO C38DBF ENTAB: JMP COLD ;COLD START RETURN

BDO3 C36EBF JMP  WBOOT iCOME HERE FOR REBOOT (VIA 0)
BD06 C3F2BD JMP  CONSTAT

Bd09 C30ABE JMP  CONIN

BD0O C318BE JMP  CONOUT

BDOF C326BE JMP  LIST

BD12 C336BE JMP  PUNCH

BD15 C347BE JMP READER

BD18 C3CBBD JMP HOME

BD1B C3E4BD JMP  SELDSK

BD1E C3D1BD JMP  SETTRK

BD21 C3D6BD JMP  SETSEC

BD24 C2DBBD JMP  SETDMA

BD27 C392BD JMP  READ

BD2A  C39CBD JMP  WRITE

BD2D C350BF JMP  NXM ;FOR RESTART 7: GIVE ERR MESSAGE
BD30 C395BF JMP  WARM ;WARM BOOT RETURN - FINISH INIT
BD33 Ds 18 iROOM FOR EXPANSION VECTORS

iANY CHANGES TO THESE VECTORS RELATIVE TO THEIR POSITION
i IN THE/ENTRY POINT TABLE’AFFECT THE LIST PROGRAMS
iAND ANY OTHER PROGRAMS THAT USE THESE VECTORS FOR DATE & TIME]

BD45 C300 GDATE: JMP DATE ;8 BYTE DATE MM/DD/YY
BD48 C303E0 GTIME: JMP TIME ;8 BYTE TIME HH:MM:SS

; SIGN-ON MESSAGE, TYPED AFTER RETURN FROM BOOT

BD4B  ODOA34384BMESSAGE: DB CR,LF,’48K CP/M EXPERIMENTAL VERS 1.33.3 /,0
;DATE & TIME MESSAGE

BD71 0DOA444154DATEMESS: DB CR,LF,’DATE’

BD78 58582F5858DATES DB /XX/XX/XX TIME

BD87 58583A5858TIMES: DB /XX:XX:XX’,CR,LF,’§’

FIGURE 3 “BIOS” ADDITIONS

coLD: ;"BOOT" RETURNS HERE AFTER COLD START
LXI H,MESSAGE ;COLD START SIGN ON
CALL CONOMSG
MVI C,0

BF8D 214BBD
BF90 CDBABF

BF93 O0E00 ;COLD STARTS FROM DRIVE ZERO

WARM: ; "BOOT"RETURNS HERE AFTER WARM START
JGET TIME & DATE AND PRINT IT

BF95  C5 PUSH B ;PRESERVE IOBYTE & SELECTED DISK

BF96 1178BD LXT D, DATES :

BF99 CD45BD CALL GDATE SGET THE DATE

BF90 1187BD LXI D, TIMES :

BF9F CD48BD CALL GTIME JGET THE TIME

BFA2 1171BD LXI D,DATEMESS

BFA5 OE09 MVT c,9 :

BFA7 CD0500 CALL ENTRY SPRINT IT

BFAA Cl POP B L

FIGURE 4 “BIOS” MODIFICATIONS
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When these modifications have been incorporated in-
to the system, the date and time will be displayed on the
console device each time either a cold boot or warm
boot is initiated. Anytime you want the date and time
you need only to warm boot (control C). This means that
you no longer need the TIME program described earlier.
Figure 5 is an example of a cold boot and a warm boot.

Everyone involved in software development is plagued
with keeping track of the latest listing of the program
under development. Many times, | have thrown away the
wrong listing and ended up having to get a new listing
just to be sure. Having the date and time along with the
name of the program at the top of each page of a listing
will save a good deal of time.

48K CP/M EXPERIMENTAL VERS 1.33.3
DATE 02/27/78 TIME 13:08:56

A
"COLD BOOT"

~C
DATE 02/27/78 TIME 13:09:10

A>

"WARM BOOT"

FIGURE 5 CPIM COLb BOOT AND WARM BOOT
EXAMPLES

Incorporating the date and time into a LIST program is
also a good application for my new software. The LIST
program | use was provided by IMSAI and since it bears
a copyright message, | won't supply the listing. If you
have Version 1.3 of LIST, you can incorporate these
changes directly. If you do not have this Version, you
can apply the techniques and some of the code. The
code in Figure 6 is self-explanatory and can be placed
anywhere in the program. Figure 7 shows TITLBUF in its
original form, and Figure 8 shows the changes to make
and the addition of the storage area DATEBUF. Figure 9
shows the calls to DATE and TIME which are placed at
CIB9 and the two statements that must be added to the
PAGE NUMBER routine. The code in Figure 10 can be in-
serted anyplace where it won’t be executed since it is
used as a subroutine. This code determines the size of
the CP/M system that is currently .running and then
jumps to the proper place in the ENTRY POINT TABLE
of BIOS. This method can be used anytime a program
uses the ENTRY POINT TABLE directly. The program
listings included in this article were prepared using my
list program with date and time.

;LOCATIONS 1 & 2 CONTAIN THE ADDRESS OF THE WARM START VECTOR
0001 = Locl EQU 1 ;LOCATION CONTAINING THE ADDRESS OF BIOS+3
;OFFSET IN BIOS FOR DATE & TIME VECTORS
;BECAUSE WE CAN ONLY DETERMINE THE START OF BIOS+3
;THE BELOW MUST BE ADJUSTED BY 3

0042 = DADDR EQU 42H ;ACTUALLY IT'S 3 MORE
0045 = TADDR EQU 45H ;DITTO

FIGURE 6 “LIST” ADDITIONS

0386 00 TITLBUF: DB 0
0387 DS 100H

iSAYS NO TITLE HERE YET
;REST OF TITLE BUFFFER

FIGURE 7 ORIGINAL “TITLBUF”

TITLBUF:
03D9 DS 100H

DATEBUF:
04D9 0DOA204441 DB

; TITLE BUFFFER

CRC,LFC,’/ DATE XX/XX/XX TIME XX:XX:XX’,CRC,LFC,0

FIGURE 8 CHANGES TO “TITLBUF” AND ADDITION
OF “DATEBUF”

C1B9:
;GET TIME & DATE

01A0 11E104 LXI

D, DATEBUF+8
01A3 CD3EOL CALL DATE
01A6 11F004 LXI D,DATEBUF+23
01A9 CD4801 CALL TIME

i PAGE NUMBER

033A  3A3BO1 LDA PAGNUMELAG

033D B7 ORA A
033E CA6003 JZ NOPAGNUM
; SPACE TO COLUMN
0341 3E20 PAGN1l: MVI A,’ -
0343 CDBCO2 CALL LSTCH iMINIMUM ONE SPACE
0346 3AF50% LDA COL
0349 DF41 SBI PAGNUMCOL
034B FA4103 JM PAGN1

i "PAGE" TEXT
LXI H,PAGETXT
CALL LSTRING
i NUMBER

LHLD PAGE
CALL DECPR

034E 217C03
0351 CDB203

0354 2AF704
0357 CDBEO3

;THE NEXT TWO STATEMENTS WERE ADDED TO GET DATE & TIME
;AT THE TOP OF THE PAGE

035A 21D004 LXI H,DATEBUF

035D CD8203 CALL LSTRING

FIGURE 9 “LIST” ADDITIONS

iDATE & TIME ROUTINES-DETERMINES WHERE BIOS IS LOCATED
;AND VECTORS APPROPRIATELY

013E DS DATE: PUSH

D H
013F 114200 LXI D, DADDR;
0142 20100 LHLD  LOCl
0145 19 DAD D
0146 D1 POP D ;
0147 E9 PCHL ;JUMP TO BIOS+DADDR
0148 D5 TIME:  PUSH D ;
0149 114500 LXI D, TADDR;
0l4c  2A0100 LHLD Locl
014F 19 DAD D
0150 D1 POP D ;
0150 F9 PCHL ;JUMP TO BIOS+TADDR

FIGURE 10 “LIST” DATE AND TIME SUBROUTINES
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PROGRAM LISTING 1

710¢

2100

eze1

H
H
i
i
;
;
i

B @D@A4F4FS7SETMES: DB
i
7 CONSOLE INP

i
119701 GETINP: LXI
Qo @Fe9 MYI
cpesee CALL
1108¢4 IXI
@ECA | MVI
CcDes5ee CALL
113202 LXI
@Ee9 MY
cDesee CALL
RET
@D@A494ES5CDMESS: DB
494F205448 DB
494E5€414C DB

@DPA535452DMESS1: DB

i

i1i81e2 SETSEC: LXI
2EQ9 MY I
CDO500

@EC P KWAIT: MVI
CDa 58! CAL
1F RAR
D27re2 JINC

WRITTEN BY ‘ﬁ C.HOFFER-2721 N.

THE BCARD MUST BE ATDRESSED BEGINNING AT ‘ce”
CHANGE TEE CONTROL & DATA PORT ASSIGNMENTS EFLOW

ORG
;
§SET UP THE STACK
;
210000 X1 0
39 DAD SP
221504 SHLD  OLDSP
311705 X1 SP,STACK
;
; ASSIGNMENTS
= EQU 5 §CP/M ENTRY TO BDOS
= BQU oI ;CARRIAGE RETURN
= EQU 2AH FLINE FEED
E EQU ©C5H  ;PORT A CONTROL
= EQU @C7E  ;PORT B CONTROL
= EQU @CaH  jPORT A DATA
= QU @CEH  ;PORT B DATA
FOR BOARD PRESENT
DEC4 b0 ADATA  jREAD PORT A DATA
FEFP CPI OFFE  jBOARD PRESENT?
21601 Nz BEGIN  TES
281504  RETCPM: IELD  OLDSP  jNO-RETURN TO CP/M
¥o SPEL
ce RET
i
§SET DATE & TIME
;
BEGIN:
CDAED2 CALL  CLERES jRESET CLOCK
CDADB2 CALL  CLEINT ;INIT THE CLOCK
cD8EnL CALL ~ GETINP ;GET THE INPUT
210404 LX1 H,MONI jLOAD B&C WITH MONTH
46 Moy B,M ;
23 INX H H
4 oY CoM H
3577 MV T A77E G
CDEADD CALL  SETDIG ;SET MONTH
23 INX H ;SKIP OVER COMMA
23 INK B ;
46 ¥ov B,M ;
23 INX H ;
4F MOV CM ;
3E57 M1 A,578
CDEAOZ CALL  SETDIG jSET DAY
211004 X1 H,HOURI jLOAD BSC WITH HOUR
4€ MoV B,M 3
23 INX H i
4F #ov c,M 1
3E7E M1 A7€H G
CDEARS CALL  SETDIG ;
2 INX " 3 SKIP OVER COMMA
23 INX H i
4 Moy B,M i
23 INX B i
4F MOY CoM 3
3FEE MY T L56H i
CDEAE3 CALL  SETDIC ;SET MINUTES
o CDEFE2 CALL  SETSEC ;SYNC ZERO SEC
i
;DISPLAY DATE & TIME FOR SET CHECK
i
116301 1XI D, SETMES
2EAe MY T c,9
creseo CALL  ENTRY
DISPLAY:
21EE03 1 H,MON
D23 CALL  DATE  jGET IT
21FD€3 LXT E,HOUR
cD25¢3 CALL  TIME
117702 LXI D,PDATE ;DISPLAY THE WHOLE THING
eree MY I ,9
CDe 560 CALL  ENTRY
31101 JMP RETCPM ;RETURN T0 CPM

THIS PROGRAM WILL SET THE TIME AND DATE ON THE COMPU/TIME
POARD MANUFACTURED AT 8532 HAMILTON AVE.,
EUNTINGTON BEACH,CA 92€4€,(714)536-99€7

OR YOU MUST

THIS SOFTWARE EXECUTES ON THE CP/M OPERATING SYSTEM
WANDA-SIMI VALLEY,CA.-932€0

CR,LF, 'NOW CHFCK THE SETTING °,CR,LF, %"

UT ROUTINES

D,DMESS rGET INPUT USING CP/M BUFFERED 1/0
c,9

FNTRY

D, TBUFF

C.w

ENTRY

D, DMESS1
s

c,
ENTRY

CR,LF, "INPUT MONTH,DAY,HOURS ,MINUTES

vASK FOR INPUT
FGET THE INPUT

i
1
i

TELL’EM HOW TO ABORT

‘,CR,LF

“IN THE FORM MM,DD,HH,NMM (MUST BE TWO DIGITS EACH)

+D
'INVALID INPUT !S NOT CHECKED AND WILL HANGUP THE BOARD
5
CR, LF. STR!KE ANY KEY TO ABORT THIS PROGRAM AND RETURN TO
5

D,SMESS
¢,
ENTRY
c,11
ENTRY

KWAIT

CR.LF,'STRIKE KEY FOR ZERO SECONDS SYNC’,CR,LF, "%

CR,LF

ET SECONDS SYNCHRONIZATION ROUTINE

i SYNC MESSAGE
FWAIT FOR ANY KEY

.NDTPING WAITING
SET TIME

i
FRESET CLOCK/CALENDER PORT

@DOA5354525MESS: DB
i
3E0Q CLKRES: MVI
D3C5 ouT
D3C7 ouT
c9 RET
i
FINITIALIZE
i .
3E7Q CLKINT: MVI
D3C4 0!
3E77 MVI
D3C6 ouT
3E14 MVI
D3CE QouT
3E04 MVI
D3C7 oUT
c9 N RET
i
i1 HZ WAIT R
i
DRCE HWAIT: IN
DBC? WAIT: IN
E€80 ANT
ce RNZ
c3ceez JMP

A,0

ACONT

BCONT
CLOCK/CALEND:

A,70H
ADATA

BCONT

OUTINE
BDATA
BCONT
BOH

WAIT

H
FREAD A DIGIT ROUTINE
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H
FRESET PORT A
FRESET PORT B

ER PORT

i
7 STORE 7@H AT PORT A DATA REGISTER

jSTORE A 77H AT PORT B DATA REGISTER

i INTERRUPT CODE
INTERRUPT CODE

JRESET INTERRUPT

i
jCHECK FOR 1 HZ INTERRUPT

FRETURN IF YES
FLOOP IF NOT

“,CR,L

@2ce
@2Ce
@208
@2CD
?2CF
@201
?2D4

22D€
A2DA

7265
@3€E7
eze9

7A
D3C4

CDE503
CA4A03
CDADE2
3E2Q
DCE
0E2Q
CDDE@2

3F2F

CA4A03

cpeeecd
CD3FE3

C¢DC8O2
cDeeed
7A
CFl0
57

ce

3ree
cDgged
cpeeo3
CDe0e3
cpreed
cpeger
cpeee
CDeoes
cpeeed
c9

DRC4
FEFF
ca

ce RET
@D@AE»?EZAF&PMESS: DB

FSELECT DIGIT
i
iRESET INTERRUPT

i TEST FOR DIGIT PRESENT

FANYTHING THERE?
7LOOP UNTIL INTERRUPT
iREAD A DIGIT

ASK ZONE

ET ASCII

$SET T0 SELECT FIRST DIGIT

jDELAY ONE DIGIT SCAN
FREAD & STORE DIGIT

yTEST IF 2 DIGITS DONF
SKIP A PLA
SEE IF TIME OR DATE

DATE
IT’S FOR TIME
I7°S FOR DATE

i
i
i
i
i
H
i
iT

i

FALL 4 DONE
JGET ANOTHER DIGIT

i STORE A DIGIT
I CR B&

:

i

RDIGIT:

A,D

our ADATA
w ADATA

DWAIT: 1IN ACONT
ANT 80H
Jz DWAIT
N ADATA
ANT oFH
ORI 30K
RET

i

{RFAD FOUR DIGITS ROUTINE

i

READ4: MV D,8

NFXT:  CALL  RDIGIT
CALL  RSDIG
MoV A,D
cPI 20K
INT SKIP
MOV A,C
431 e
INZ coLoN
MVT A,
JMP DOIT

COLON: MVI A,

DOIT: CALL SDIGIT

SKIP: MOV A,D
CPI 408
RL

. JMP NEXT

;

;STORE A DIGIT ROUTINE

;

SDIGIT: MOV M4
INX ): ¢
RET

READ DATE ROUTINE

;

DATE:  CALL  BOARD
iz

CALL  CLEINT

1 4,0

ouT BDATA
c,e

CALL READ4

CALL SDIG[T

1

CALL SDIGIT
M1
CALL $hrere
RET

H

i READ THE TIME

i

TIME:  CALL
iz
CALL  CLKINT
MYI 4,408
ouT nmn
c,1

CALL REAIM

MVI
CALL SDIGIT

CALL  RSDIG
i
$READ AND STORE A DIGIT
i
RSDIG: CALL  RDIGIT
CALL  SDIGIT
MoV A,D
ADI 108
MoV DA
RET
;
iNO BOARD IN THE SYSTEM
;
NOBOARD:

A,

CALL SDIGIT
CALL SDIGIT
CALL SDIGIT
CALL SDIGIT
CALL SDIGIT
CALL SDIGIT
CALL SDIGIT
CALL SDIGIT
RET

H
5SFE IF BOARD PRESENT,

i
BOARD:

IN ADATA
CPI QOFFH
RET

i
7DIGIT SET ROUTINE
i
SETDIG:

ouT

BDATA

MoV E,A
TEST: ANT 20H

JZ MINDAY

MVI D,0

JMP HCALL
MINDAY: MVI D,20H
HCALL: CALL

HWAIT i
CALL CHEKABORT

CALL RDIGIT

CMP B
JINZ HCALL
MY I A,1eH
ADD D

CALL RDIGIT

CMP c $CHECK "UNITS" DIGIT
MoV A,E ;
INZ TEST
MVI A,46H  ;SET TIME HOLD MODE
ouT BDATA
RET H
;
; CHECK FOR ABORT WANTED
;
CHKABORT:
PUSH B ;SAVE THE REGISTERS
PUSE B 3
PUSE D H
MY I c,11 H
CALL  ENTRY
RAR H
JINC GOAHEAD NO ABORT WANTED
IXI D,APMESS
MV I c,9 ;
CALL  ENTRY iPRINT ABORT MESSAGE
JMP DISPLAY ;DISELAY THE ABORTED MFSS
GOAHEAD:
POP D
POP B i
POP B H

i
i STORAGE AREA
i

NOBOARD

BOARD
NOBOARD

D,A
CALL CHEABORT

S.THERE A BOARD

ET DATE DISPIAY MODE
T

ot

T 4 DIGITS

SET TENS OF YEARS
SET UNITS OF YEARS

C

NOPE
INITIALIZE THE BOARD
SFT TIME DISPIAY MODF

i
i
i
i

jTELL READ4 THIS IS TIME

iGET 4 DIGITS

i
i STORF A DIGIT
FREAD & STORE A DIGIT

i
i
i
$STEP TO NEXT DIGIT
i
i

STUFF & ZEROS

i
i
i
H
i

3 CLOCK SET MODE

i
STEST BIT 5(1=HRS/MON;@=MIN/DAYS)
i

FSET D TO ZERO IF BIT 5=1

i

FSET D TO 2¢H IF BIT 5=0

FREAD A DIGI

j CHECK TENS DIGIT
;LOOP ON NO MATCH

;

3STEP TO UNITS DIGIT

CR,LF, "PROGRAM ABORTED DURING SET-RESULTS UNCERTAIN

EST FOR ALL DIGITS DONE

LL READ4 THIS IS DATE

HECK FOR BOARD PRFSFNT

CHECK FOR BOARD PRESENT

:CBECK FOR ABORT WANTED

SEE IF A KEY HAS BEEN DEPRESSED ON CONSOLE

“,CR,LF,"$"
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@2E7

@DCA444154PDATE DB CR,LF, “DATE
5858 MON DB ‘XX’ ; MONTH
DS 1 i
£e58 DAY DB XX’ 5 DAY
DS i
202@54404DPTIME DB ‘ TIME *
se58 HOUR DB XX HOURS
DS 1 j COLON
5e58 MIN DR XX’ iMINUTES
DS 1 ; COLON
5e58 SEC DB ‘XX’ ; SECONDS
eneaz4 DB CR,LF,"$"
eree TEUFF DB 12,8
MONT DS 2
DS 1
DS 2
DS 1
HOURI DS 2
DS 1
S 2
OLDSP DS 2
DS 1004
oe STACK: DB 0

PROGRAM LISTING 2

THIS PROGRAM WILL READ & DISPLAY THE TIME AND DATE FFOM A
COMPU/TIME BOARD MANUFACTURED AT 8532 HAMILTON AVE.,
HUNTINGTON BEACH,CA.,92646,(714)536-99€7

THE BOARD MUST BE ADDRESSED BEGINNING AT “C@° OR YOU
MUST CHANGE THE PORT ASSIGNMENTS BELOW

TEIS SOFTWARE EXECUTES ON THE CP/M OPERATING SYSTEM
WRITTEN BY W.C.HOFFER-2721 N. WANDA-SIMI VALLEY,CA.-93065

i
H
H
H
i
;
i
;
i

e10e ORG 100H
;
5 SET UF THE STACK
i
2100 210020 LXI H,8 ;
0103 29 DAD SP
0104 220602 SHLD OLDSP j
0107 310803 1X1 SP,STACK
;
7 ASSIGNMENTS
;
0ge5 = QU 5
200D = QU oDH
eeen = EQU OAE
0ecs = EQU 0C5H FPORT A CONTROL
0007 = EQU @C7H ;PORT B CONTROL
00c4 = EQU 9C4E FPORT A DATA
oece = EQU 8C6H FPORT B DATA
i
;DISPLAY DATE & TIME
010A 11DFO1 1X1 D, MON
#10D CDSE@1 CALL DATE JGET IT
0110 11EE@1 1XI D,HOUR
@113 CDB161 CALL TIME
0116 11Deg1 IXI D,PDATE ;DISPLAY THE WHOLE THING
0119 0F89 MYI ,9
611B CDE500 CALL  ENTRY
;
SRETURN TO CMP THRU CCP
i
011F 240602 LELD  OLDSP
0121 F9 SPHL
2122 €9 RET
;
SREAD A DIGIT ROUTINE
;
0123 74 RDIGIT: MOV A,D i SELECT DIGIT
2124 D3C4 ouT ADATA
0126 DBC4 N ADATA  ;RESET INTERRUPT
6128 DBCS DWAIT: 1IN ACONT ~ ;TEST FOR DIGIT PRESENT
©12A EEBO ANT 80H SANTTHING THERE?
212C CA2801 iz DWAIT  jLOOP UNTIL INTERRUPT
212F DBC4 N ADATA  jREAD A DIGIT
0131 FEQF ANT oFH FMASE ZONE
€133 F630 ORI 308 FSET ASCII
2135 C9 RET
i
iREAD FOUR DIGITS ROUTINE
i
@13€ 1€0¢ READ4: MVI 0,0 7SET TO SELECT FIRST DIGIT
2138 CD2361 NEXT:  CALL RDIGIT ;DELAY ONE DIGIT SCAN
2138 CD9CO1 CALL  RSDIG  ;READ & STORE DIGIT
@13E 7A MOV A,D
¢13F FE20 CPI 208 ;TEST IF 2 DIGITS DONE
8141 25401 INT SKIP iSKIP A PLACE
0144 79 MoV A,C ;SEE_IF TIME OR DATE
2145 FECO CPI [ ;DATE
€147 C24F01 INZ COLON  ;IT’S FOR TIME
@144 ZE2F MV LA
¢14C 35161 JMP DOIT i
@14F 3E3A COLON: MVI A, 720
#151 CD5BC1 DOIT:  CALL SDIGIT
2154 74 SKIP: MOV 4,D JTEST FOR ALL DIGITS DONE
2155 FE4Q CPI 40H i
7187 CF RZ P AL NE
215 c2zF1 Jmp NEXT FGET ANOTHER DIGIT
;
iSTORE A DIGIT ROUTINE
i
715 77 SDIGIT: MOV voA ;STORE A DIGIT
7180 22 INX L] JINCR HSL
712D c¢ RET i
H
;PEAD DATE ROUTINE
i
DATE:
715F CDCZe1 CALL BOARD ;IS THERE A BOARD
71€1 CAA7C1 Jz NOBOARD ;NOPE
7174 CDC721 CALL CLXINT INIT THE BOARD
7167 TP XCHG ;PUT DESTINATION OF DATE IN H&L
?1€E 3F0C MY T 4,0 ;SET DATE DISPLAY MODE
@164 DICF ouT BDATA
71€C ¢Fee T c,e iTELL READ4 THIS IS DATE
¢1€E CD3FE1 CALL READ4  jGET 4 DIGITS
@171 TT2F MV T AT
2173 CDSBE1 CALL SDIGIT ;
@17€ 2E27 MV I A,’7°  iSET TENS OF YEARS
7178 CDEE@1 CALL SDIGIT
@17F 3F3R My I A,’8°  ;SET UNITS OF YEARS
217D CDSPRE1 CALL SDIGIT
21ee co RET
JREAD TIME & READ AND STORE DIGIT ROUTINES
;i
2181 CDC201 TIME:  CALL  BOARD  jCHECK FOR BOARD PRESENT
€184 CAA7E1 Jz NOBOARD ;NOPE
e1e7 CDC7el CALL CLKINT ;INIT THE BOARD
@184 ER XCHG ;PUT DESTINATION OF TIME IN HEL
21ER 3F4e MV T A,428  jSET TIME DISPLAY MODE
@1ED D3CE ouT BDATA
¢18F @FC1 MV I c,1 ;TELL READ4 THIS IS TIME
9191 CD3s5e1 CALL  READ4 ;GET 4 DIGITS
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@194 ZEZA MV I
?19€ CD5BO1 CALL
@199 CDocCel CALL
@19C CD2301 RSDIG:. CALL
@19F CD5BO1 CALL
Q1A2 7A MOV
@1A3 CE€10 ADI
@1A5 57 MOV
@1A€ C9 RET

A,
SDIGIT
RSDIG
RDIGIT
SDIGIT
A,D
101
D,A

iNO BOARD IN TEE SYSTEM

i
NOBOARD:
MV

¢1A7 373 A, 0"
@149 CD5BE1 CALL  SDIGIT
#1AC CD5B01 CALL  SDIGIT
@1AF CD5EC1 CALL  SDIGIT
- ¢1B2 CD5BG1 CALL  SDIGIT
#1B5 CD5BO1 CALL  SDIGIT
@1FE CD5ECL CALL  SDIGIT
2188 CD5BO1 CALL  SDIGIT
@1BF CD5BO1 CALL  SDIGIT
2101 co . RET
i
SEE IF BOARD PRESENT
;
BOARD:
#102 DBO4 ADATA
0104 FEFF CPI ¢FFE
@1C€ C9 RET
e1C7 3F70 CLKINT: MVI A,708
100 DI04 our ADATA
@1CE IE77 M1 A,77H
@1CD D3CE ouT BDATA
?1CF 3E14 M1 A,14H
21D1 D3C5 ouT ACONT
71D3 3104 MY T A,84H
?1D5 DIC7 ouT ECONT
#1D7 C9 RET

i
§STORAGE ARFA

i
@1De @T@A444154PDATE DB
MON

@1LF 5£58 DB
~1E1 DS
71F2 585¢8 DAY DB
¢1F4 DS
7177 222854494DPTIME DB
C1FE SgER HOUR DR
o1Fe DS
71F1 S5RER MIN DB
?1F3 DS
@1F4 5€SF SFC DB
?1F5 ¢D2A24 DB
?1¥c 2Dpee © TEUFF DB
@1FE MONT Ds
?1FD D!
71FE DS
ezee Ds
72e1 HOURI DS
ezes DS
2224 DS
72eF OLDSP DS
02CE S
2308 22 STACK: DB

PROGRAM

H
i
H
i
i
H
i
i

CR,LF, "DATE
e

STUFF & ZEROS

; MONTH
i !

XX” i DAY

2 i

° TIME C

X 3 BOURS
1 3 COLON
XX’ FMINUTES
1 i COLON
‘XX 7 SECONDS
CR,LF, 4"

13,0

2

1

2

1

2

1

2

2

1008

°

LISTING 3

THESE SUBROUTINES GET THF DATE & TIMT FROM
A COMPU/TIME BOARD MANUFACTURED AT €532 HAMILTON AVT.,
HUNTINGTON BEACH,CA.,92€46,(714)536-99€7

THE BOARD MUST BF ADDRESSED BEGINNING AT “C€” OR YOU MUST
CHANGE THE PORT ASSIGNMENTS BELOW

THE ADDRFSS OF THE DESTINATION OF TEE DATE & TIME MUST BF IN
THE DSE REGISTEFR WHEN THESE ROUTINES ARE CALLED

A CALL TO TIME RETURNS HH:MM:SS (@ ASCII BYTES)
A CALL TO DATE RETURNS MM/DD/YY ( DITTO )

THIS SOFTWARE EXECUTES ON THE CP/M OPERATING SYSTEM

WRITTEN BY W.C.HOFFER-2721 N. WANDA-SIMI VALLEY,CA.-03@55

i PORT A CONTROL
7 PORT B CONTROL
7PORT A DATA
i PORT B DATA
FGET THE DATE
FGET THE TIME

i SELECT DIGIT

i

FRESET INTERRUPT

FTEST FOR DIGIT PRESENT
FANTTHING THERE?

i LOOP UNTIL INTERRUPT
JREAD A DIGIT

iMASK ZONE

FSET ASCII

iSET TO SELECT FIRST DIGIT
i DFLAY ONE DIGIT SCAN
iREAD & STORE DIGIT

FTEST IF 2 DIGITS DONE

i
iSEE IF TIME OR DATE
DATE

IT’S FOR TIME

TEST FOR ALL DIGITS DONE

FALL 4 DONE
iGEI ANOTHER DIGIT

iSTORE A DIGIT
FINCR HEL
i

S THERE A BOARD
OPE

reen ORG 0E000H

i

5 ASSTGNMENTS

i
eecs aC5H
eec? 8C7H
cacs ac4H
rece = 0CSE
To0e C241EQ DATE
£EAz C3F4EC TIME

i

i

FREAD &4 DIGIT ROUTINE
EPQE 7A RDIGIT: MOV A,D
F@g7 D3C4 ouT ADATA
Feeo DBC4 N ADATA
E@@B DBCE DWATT: IN ACONT
¥EeD EEeq ANT L2
ECCF CACBEQ Jz DWAIT
F012 DRC4 N ADATA
Fe14 FEOF ANI OFH
F@1€ FE3E ORI 3eH
F018 €9 RET

i

iREAD FOUR DIGITS ROUTINE

;
FP19 1€00 READ4: MVI D,e
F¢1B CDGEEG  NEXT:  CALL RDIGIT
E¢1E CD7FEQ CALL RSDIG
EP21 7A MoV A,D
E@22 FE2¢ CPI 208
?@24 C237F0 INT SKIP
Fe27 7¢ ¥ov A,C
EQZE FECO CPI [
F@24 C2327€ INZ COLON
Fe2D 3E2F MY I A/
E2F C3T4EQ P DOIT
TQ32 2FIA COLON: MVI A,
F034 CDIEEC DOIT:  CALL SDIGIT
EQ27 74 SKIP: MOV A,D
7038 FE47 CPI 400
Rp3A CE RZ
Fe2B CILEEP I NEXT

i

iSTORT & DIGIT ROUTINE

i
T3y 77 SDIGIT: MOV MoA
Fel 4 INY H
FP4n €9 RET

;

$RFAD DATE ROUTINE

i

DATE:
F7¢1 CPAEFZ CALL BOARD
F044 CABAFC Jz NOBOARD
T247 FE YCHG
FP4° CDAAF? CAIL CLKINT

31
iN
7PUT ADDRESS OF DESTINATION IN H&L
FINIT THE FOARD

INTERFACE AGE 155



Shipping charges: $10 per CPU on larger units; $1.50 per kit. $2.00 min. per
order.

Delivery is stock to 30 days on most items. Shipment is immediate for pay-
ment by cashier's check, money order or charge card. Allow 3 weeks for
personal checks to clear. N.Y. State residents add approp. sales tax. Avail-
ability, prices and specs may change without notice.

Write or Call

P.O.Box 71
Fayetteville, N.Y. 13066
Phone (318) 837-6208 Today!
Operating Hours:
M-W10-8 E.8.T.

Th-F10-9 ES.T.
Closed 8at. & Sun.

g
: YOUR i
[ |
) 1 BU i
] - /
[ |
i NEEDS 2
| ]
3 FILLED! -
B ® B
= * Main Frames ™ Disk Systems =
* Memory Boards * Interface Boards
| |
| Credit casn B
(] Card Discount [j
Price Price
I Dynabyte 880ns 1 6K RAM (assm.) $ 520 $ B0O. I
[ Dynsbyte Naked Terminal (assm.). $ 328. s 8. §
.cromameolUOmslaxmx:lt.... : 464. §é 446. '
Cromemoo Bytesaver Kit .......... 136. $ 131.
B cromemco 58 ComputerKit . ...... $557. ¢ 836 W
l Cromemco Z-8D Computer Kit ..... $1399. $1348. B
IMSAI PCS-80/18XKit .............. $ 731 $ 703.
IMSAT 8080 Kit with 88-slot M.B. . : 593 $ B70. =
IMSATVIOCKIt .................. 297 $ ase.
l Trace 16K Static RAM .
B (assm.on38KbBoara)y............ $ 520. & B0®.
[ Trace SaK Static RAM (assm.) ... $8s3 ssen [
l North Star Micro Disk System s . l
b 623 899.
B North star MDS Becond driveKit .. $ 395.  $ 380. |
Jj Forth Star Horizon 1 computer Kit $1497.  s1439. [
North Star Horison Second Drive.. $ 395 $ 380. i
B morth star Horison1 (assm.) ..... $1777.  $1708. -
8” Floppy Diskettes
= (IBM soft-sectored) ............. $ 6 sss0 g
8” Floppy Diskettes
(North Star format) ............. $ 4.50 saso 1O
i TDL ZPU (888M.) .................. $ 183 s 176. |
TDLD-SSRAM (assm.) ............ $ 769. $ 739.
[ TDL Software Package A |
J (vith 1RKBASIC) B
For NorthStarDisk ............. : 228. $ 818, i
OnPaperTape ................... 186. $ 179.
| OnTarbellCassette .............. $168 s 161 [
Lear Siegler ADM-SBAKIt .......... write or call for prices .
B 5ea1s Biectronics 8X 380ns RAM
B Cassm)......................... $ 187 8180 M
i George Risk Model 786 ASC IT 8
Keyboard (assm.) ............... $ L $ @8
[ 3etal Cabinet for Model 786 . ... ... $ 28 s av. 0
|
[ |
|
i
B
|
|
|
|
|
|
|
i
[
[
|
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SOFTWARE APPLICATION

MV T A0 FSET DATE DISPLAY MOLF
ouT EDATA H

MVI c,o FTFLL RFAD4 THIS IS DATE
CALL RFAD4 FGET 4 DIGITS

MY T A,/ i

CALL SDIGIT

MV A, 77 jSET TENS OF YEARS

CALL SDIGIT

MV I ‘e’ 7SET UNITS OF YEARS

CALL  SDIGIT ;

RET
i READ TIME & READ AND STORE DIGIT ROUTINES

;
T?74 CTASEQ TIME: CALL BOARD jCHECK FOR BOARD PRESENT
F@S7 CAEAEZ Jz NOBOARD jNOPE

jPUT ADDRESS OF DESTINATION IN H&L

FPET CDAAEC CALL  CLKINT ;INIT TEE BOAR

FOEE 3F40 MTI A,40H  jSET TIMF DISPLAY MODF
RE7¢ D3CE ouT BDATA

7072 Prel MV T c,1 $TELL RFAD4 THIS IS TIME
ve74 CD1GFE CALL  READ4 ;GET 4 DIGITS

£e77 273 MV T AT

TP7S CDIFEC CALL  SDIGIT ;

Fe7C CL7FEC CALL  RSDIG  ;

TQ?PF CDZEF@  RSDIG: CALL  RDIGIT ;

Fee2 CD3FEC CALL  SDIGIT

Foes MOV A,D i

FORE CE10 ADI 108 i

Toee 57 MOV DA ;

TeE9 CO RET i

i
iNO POARD IN THE SYSTEM

i
NOBOARD:

FOEA 3E3C M1 A,’0°  jSTUFF & ZEROS
Fe2C CDZFER CALL SDIGIT
F@eF CD3ITE? CALL SDIGIT
Eeo2 CDIFEC CALL SDIGIT 5
F@95 CDIEES CALL SDIGIT ¢
FP9P CTIFEC CAIL SPIGIT
TPOF CDIZEF@ CALL SDIGIT i
F@OE CDIVEZ CALL SDIGIT
w241 CDBFEC CALL SDIGIT :
A4 C2 RET i

i

iSEE IF BOARD PRESENT
i

BOARD:

FEAS DEC4 N ATATA H
E@A7 FEFF CPI OFFE H
FCAC CO RET H
ECAA 3E7C CLKINT: MVI A,7CH i
FPAC D3C4 ouT ADATA i
FEAF I¥77 MY T A,77H H
FeRe D3CE ouT EDATA i
FOFZ 2E14 MV T A,14H H
Ter4 D3CS ouT ACONT i
IPFE 2EC4 MV A,@4H i
¥?BE DIC7 oUT BCONT i
FORA CQ RET i

Many users prefer to employ a higher level language
to communicate with their systems. Once the TIME-
SUBS software has been added and the modifications
have been made to BIOS, you can get the date and time
from BASIC or FORTRAN or any other language you
use, as long as you have the ability to interface with
assembly language routines. | have used the date and
time with both BASIC and FORTRAN, but since there
are so many versions, | won’t go into the details.

In conclusion, | believe that no system is complete
without date and time. The uses are only limited by the
need. I’'m sure many of you have the need for date and
time, and | urge you to try the software I've described.l]

“Talk about a rough day. The teaching machine
had a short circuit so | had to use something call-
ed a pencil and paper.”
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