8086/8087/8088 MACRO ASSEMBLER KACS - REAL-TIME AND ALARM CLOCK ROUTINES 09/01/8C PAGE 1

SERIES-III 8C&6/8C87/808% MACRO ASSEM3LER V1.0 ASSEMBLY OF MODULE CLOCK
CBJECT MODULE PLACED IN :F1:CLOCK.OBJ
INVOCATICN LINZ CCNTRCLS: DES8UG

LOC CBJ LINE SCURCE
1 +1 STITLE (‘KAOS - REAL-TIME AND ALARM CLOCK ROUTINES®)
2 NAME CLCCK
3 .
4 7 intel Corporation Proprietary Information. This
5 ; listing is supplied under the terms of a license
& ’ acreement with Intel Corporation and may not be ccpied
7 ’ nor disclosed e2xcept in accordance with the terms of
8 ; the agreement.
?
1C
11 ’i; ALARM CONTROL BLOCK DEFINITION
12 ’
132 ’ FLAG BITS MZAN:
14 ; 1 - ALARM/TRIGGERED IFF SET.
15 ’ 2 - ALARM UNKNOWN TO KAQOS IFF SET.
18
-———- 17 ALARM STRUC
£o00 18 NEXT no 0
CCo4 19 utyYep:e DB 0
g00s5 20 FLAG DB 0
C00% 21 LAST DD 0
g00A 22 DLOW DU 0
CaocC 23 DHIGH DW 8
C00E 24 RM3X DW 0 .
——=- 25 ALARM ENDS
28
27
28 ; MAILBOX HEADER DEFINITION
29
———- 20 HEADER STRUC
Caoo 21 HZAD Ok 0
goaQ02 P TAIL DW Q
004 33 TYPEF DW 0 ,
- 0006 24 CCUNT DW 0
coons 35 MHZAD DL 0
cooc 36 MTAIL DD 0
——— 37 HEADER ENDS
38 :
0015 35 MB X EQU 15H JMAILBOX TYPE
40
41 ;
42 ; DATA BASZ, EXTERNAL AND GROUP DEFINITONS
43 :
44 ZXTRN ISEND:NEAR
45
46 DEROUYP GROUP DATA
== 47 DATA SEGMENT byte PUBLIC ‘DATA’
0000 (1 438 TIME_HEAD DD 1 DUP (D

279927297977



8086/8087/8088 MACRO ASSEMBLER KACS - REAL-TIME ANC ALARM CLOCK ROUTINES : 09/01/80 PAGE 2

LoC 08J LINE " SCURCE
C004 (2 49 DB 2 DUP (?) ;DUMMY BYTES FOR TYPE AND FLAG
29
)
CCOs6 (1 50 : DD 1 oUP ()
777277227
)
000A (1 51 TIME_LOW Du 1 DUP (2)
72177
) .
cooc (1 52 TIME _HIGH oW 1 DUP ()
2277
)
-—-- 53 DATA ENDS -
54
55 CGROUP GROUP  COCE
-—-- 56 CODE . SEGMENT byte PUBLIC ‘CODE’ -
57 ASSUME CS:CGRCUP,DS:DGROUP
58
55 EXTRN  CQHALTANDCATCHFIRE:NEAR
60
€600 ---- R &1 DGRP D DGROUP
62
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LocC

0aco
00cC1
goc?ze
00cC3
0004
00C5
0océ
00AQ
0080

0ac3
00cz
0ot
00ca

00co
004C

0acC3
00C¢
00CA
oocs
0acc
0cco
00CF

0oco
00c1
gocz2
0ocs3
00C4
0acs
00Cs
gocv

003
0QEC
00e1
00t2

00F3
0024

csJ
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LINE

€4
é5
66
¢7
&8
69
70
71
72
73
74
75
76
77
78
79
&0
&1
82
g3
84
85
8¢
g7
g3
89
$0
91
32
63
G4
55
56
57
58
39
100
1C1
1C2
10
1C4
1G5

106

107
1c8

-
-
o

JEST UK QL K I IS UL QY
JEE K K N WU (L I QY
G~ O U g -

KACS - REAL-TIME

ANEC ALARM CLOCK RCGUTINES

SCURCE
SINCLUDE (:F1:PORTS.INC)
; CCNTOL PORTS
SET_TXSRT EQU
RESET_TXSRT EQU
SET_RXAV1 EQU
SET_RXAV2 EQU
SET_RXAV3 ECQU
RESET_ERRCR EQU
RESET_CHANNEL_COUNT
SET_SYS EQU
“SET_LGC ZCU
; PIT VALUES
PITCMD EQU
PIT_BCK EQU
PIT_RTC EQU
PIT_ALC ECU
LATCH_RTC EQU
LATCH_ALC EQL
; DMA VALUES
DMACMED EGQU
DMAREQ EGCU
DMAMNSKS EQU
DMAMODE QU
DMABPTR ZQU
DMACLR EQU
DMAMASK EQU
 CHOADOR EQU
CHOWC EQU
CH1ADDR - QUL
CHIWC - EQU
CH2ADDR EQU
CH2WC ECU
CH3ADDR EQU
CH3WC EQU
; PI0 VALUES
PIOCHC EQU
PIOA ZQU
PINR QL
PIOC ZQU
PIOCLR ZQU
PIOSEN QU

000H
0C01H
002H
003H
004H
005H
EQU 006H
0AOH
080H

0D3H
0D2H
0D1H
OCCH

OOH
4CH

ocsH
CCSH
OCAH
0CcBH
0CCH
0CDH
OCFH

0COH
OC1H
0C2H
0C3H
0C4H
0C5H
0CéH
0C7H

0E3H
OECH
OE1H
CEz2H

111100113
00101C108

FPIT
sPIT

COMMAND PORT
BACKOFF TIMER

;PIT REAL-TIME CLCCK PORT

FPIT

ALARM=CLOCK PORT

09701780

;LATCH REAL-TIME CLOCK VALUE
sLATCH ALARM-CLOCK VALUE

sCMA

/CMA REQUEST PORT

sCMA MASK

sDMA
sOMA

MODE
BYTE P

7?7 (TMP & C

s DMA

MASK P

BIT PORT

PORT

OINTER PORT
LEAR??)
ORT

s CHANNEL
sCHANNEL
sCHANNEL
sCHANNEL
sCHANNEL
sCHANNEL
sCHANNEL
sCHANNEL

;P10

HANAN N2 O0 0

+FIO
sPI0
sPIO

PORT A
PORT 8
PORT C

ADDRESS PORT
WORD COUNT PORT
ADDRESS PORT

COMMAND AND STATUS PCRT

WORD CCUNT PORT

ADDRESS PORT
WORD COUNT PORT
ADDRESS PORT
WORD CCOUNT PORT

COMMAND PQRT (CHECK:

sCLEAR SERDES
7SERIAL ENABLE

F37?)

PAGE
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Q0FQ
00FQ
00F1

0020
00¢0
0occ
00CA
0040
Q066
gogé

gog1-

00cC?2
00C4

00G1
goav
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LINE

119
120
121
122
123
124
125
12¢
127
128
129
13C
131

-
W

(VS SR VN I U2 B S WS I W §
OO N O LY

—_ e e e e

14¢
147 +1

KACS - RE

SCURCE=

PIOSENP
PIOREAD

.
I4

PICCHD
PICDATA
PICMASK

ECI_PIC

SEQI_PIC
PCLL_PIC
READ_IRR
RTC_DCNE
RTC_INT_
RTC_INT

CH1_DONE
CH2_DONE
CH3_DONE

..
4

MCFLAG
JUNK_BYT

3 EJECT

AL-TIME

PIC VALU

SEQI

ANC ALARM CLOCK ROUTINES

EQU
ECU

EgU

0010001038
111000008

OFCH
OFOH
OF1H

20H
60H
0CH
0AH
40H
60H+6
80H+*6

01H
02H
04H

MISC. DEFINITIONS

ES

ZQU
EQU

01H
7

09/01/80 PAGE

7PROMISCUOUS SERIAL ENABLE
;READ ADDRESS COMMAND

sPIC
sPIC
sPIC

;PIC
sPIC

COMMAND FORT
DATA PORT
MASK PORT

END=OF=INTERRUPT COMMAND
SELECTIVE EOI COMMAND

;POLL PIC COMMAND

;PIC

READ-IRR COMMAND

;MASK FOR REAL~TIME CLOCK INTERRUPT
;COMMAND TO EOI RTC INTERRUPT
;POLL COMMAND RETURN IF INTERRUPT

7RX CHANNEL 1 DONE
7RX CHANNEL 2 DONE
7RX CHANNEL 3 DONE

7MULTICAST BIT
;NUMBER OF RECIEVE JUNK BYTES
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LoC

€caoz2
ooz
€coos
goov
CcoaA
Gaoo
0G10
co12
0915
co1s8

03J

880000
g91F
8C5F02
895F06
8C5r03
33C0
A30A00
A30C00
C3

MACRO ASSEMBLER

LINE

148
145
150
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KACS

- RZAL-TIME ANC ALARM CLOCK RCUTINES

TIMZRINIT = INITIALIZE TIMER DATA STRUCTURES

THIS RCUTINE IS CALLED BY "START" TO INITIALIZE TIMER CATA BASES.

PUBLIC

TIMERINIT:

$

EJECT

MOV
MCV.
MoV
MCV
MOV
XCR
MOV
MOV
RET

TIMERINIT

BX,OFFSET DGROUP:TIME_HEAC

WCRD PTR [BXJ.NEXT,BX sINITIALIZE TIME_HEAD
WORD PTR LCBXJ.NEXT+2,DS

WCRD PTR [BXJ.LAST,BX

WCRD PTR L[BXJ.LAST+2,0S

AX,AX
TIME_LOW,AX

sINITIALIZE REAL-TIME CLOCK
TIME_HIGH,AX '

c9/C1/80
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8086/8087/8088 MACRO ASSEMBLER KACS = REAL-TIME ANC ALARM CLOCK RQUTINES 09/C1/8C PAGE

LOC ©BJ LINE SCURCE
166 ;i READSCLOCK (DATASRTN$0) = READ REAL-TIME CLOCK.
167 ;
168 ; PARAMETER:
169 ; DATASRTNSO - OFFSET OF A 4 BYTE BLOCK FOR RETURN OF THE
176 ; VALUZ OF THE REAL-TIME CLOCK. THIS VALUE IS STORED
171 ; IN STANDARD FORMAT, I.E., LOW BYTE FIRST.
172
173
174 PUBLIC READCLOCK
€019 175 READCLOCK:
0019 SE | 176 PP SI ;POP RETURN ADDRESS
C01a 58 177 PCP B X ;POP RETURN POINTER
0018 S¢C 178 PUSHF SAVE INTERRUPT FLAG
001C FA 179 cLI JCLEAR INTERRUPTS
01D B0OOO 18C MCV AL,LATCH_RTC
001F E6D3 181 ouT PITCMD,AL JLATCH UP COUNT
182
0021 E4F1 183 IN AL,PICMASK JSAVE MASK IN CL
0C23 BACS 184 MOV CL,AL
0025 BOBF 185 MOV AL,NOT RTC_DONE ;OPEN ONLY RTC INTERRUPT LEVEL
0027 ESF1 186 ouT PICMASK,AL
0029 300¢C , 187 MCV AL,POLL_PIC FPOLL TO SEE IF INTERRUPT ASSERTEL
0028 £6F0 128 , ouT PICCMD,AL
002D E4FO | 189 IN AL,PICDCATA
002F 86C1 160 XCHG AL,CL JRESTCRE PIC MASK
0031 E6F1 1$1 ouT PICMASK,AL
0033 80F186 162 XCR CL,RTC_INT JTEST IF INTERRUPT ASSERTED
€036 7513 153 JNZ READ] ‘
194
C038 BO066 195 MOV AL,RTC_INT_SEOI JCLEAR INTERRUPT FLAG IN PIC
CO3A E6FO0 156 ouT PICCMD,AL
003C 8000 167 MOV AL,LATCH_RTC JRE-LATCH TIME
003E E603 198 ouT PITCMD,AL . '
C040 81060A0C0004 R 1$% AGD TIME_LOW,400H  ;INCREMENT MEMORY PART OF TIMER
G046 &3160C0CCO R 200 ADC TIME_HIGH,O
2C1
0048 E£4D1 202 READ1T: 1IN AL,PIT_RTC JREAD REAL-TIME CLOCK
C04D 8ADC 203 MCV DL,AL
004F E4D1 204 IN AL,PIT_RTC
0051 B8AFO o, 205 MCV OH,AL
0053 F7D2 206 NOT DX ;COMPLEMENT COUNT -- DCWN COUNTER
G055 81E2FF7F 207 AND 0X,7FFFH JMASK OFF BOTTOM 15 BITS
0059 8105 208 MCV CL,S JSHIFT
0058 D3EA 209 SHR DX,CL
0050 A10AQ0 210 MCV AX,TIMZ_LOW ;ADD RTC TO STORED VALUE
0060 03C2 211 ACOD AX,DX
0062 8907 212 MoV [BX],AX JPUT SUM IN RETURN BLOCK
0064 A10C00 213 MOV AX,TIME_HIGH
€067 150000 214 ADC AX,0
006A 894702 215 MOV Cax+21,AX
006D 9D 21¢ POPF JRETURN
006E FFE6 217 Jrp ST
218

216 +1
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LOC 03J LINE SCURCE /
220 Y CLOCKSINT = REAL-TIME CLOCK INTERRPUT SERVICE ROUTINE.
221 ;
222 ; PARAMETERS:
223 ; NONE. "
224 ;
225 ; NCGTZ: THIS ROUTINE CALLS DLLETHERLOAD SO THAT IT MAY COMPUTE
226 ; THE E4TER LOADING. THIS ROUTINE MUST TAKE INTO ACCOUNT
227 ; THAT ONLY CS AND AX HAVE BEEN SAVED, AND SAVE ANY CTHER
228 ; REGISTERS IT USES.
229
23C
231 PUBLIC CLOCKINT
232 EXTRN  DLLETHERLOAD:NEAR
0070 233 CLOCKINT:
C070 50 234 PUSH AX
Co71 1¢ 235 PUSH DS
0072 2E8E21:0C00 R 236 MOV DS,DGRP
C077 810604000004 R 237 ADD TIVE_LOW,400H  ;SERVICE REAL-TIME CLOCK INTERRUPT
CC7D 83160C0CC0 R 238 ADC TIME_HIGH,O
C032 8020 239 MOV AL,Z0I_PIC
0084 E£6F0 240 ouT PICCMD,AL
0086 £80000 g 241 CALL DLLETHERLOAD
0089 1F 242 POP DS
CO3A 58 243 POP AX
0088 CF 244 IRET
\ 245
246
247
248
249 2ii RANDOM = RETURN "RANDOM" NUMBER.
250 ;
251 ; THIS ROUTINE RETURNS THE VALUE OF THE REAL-TIME
252 ; CLOCK TIMER IN THE 8253 FCR USE BY THE DATA LINK LAYER
253 ; IN COMPUTING BACK-OFF TIME.
254 ;
255 ; RETURNS
256 ; AX = TIMER VALUE.
257
258
256 PUBLIC RANDOM
GC8C SC 260 RANDOM: PUSHF FSAVE INTERRUPT FLAG
008D FA 261 cLI FCLEAR INTERRUPTS
C08E 3000 262 MOV AL,LATCH_RTC
0090 £6D3 263 ouT PITCMO,AL JLATCH UP COUNT
0092 2401 264 IN AL,PIT_RTC ~ JREAD REAL-TIME CLOCK
0094 8AED 265 MOV AH,AL |
0096 E4D1 266 IN AL,PIT_RTC
C098 8620 267 XCHG AH, AL
009A 90 268 PCPF
C098 C3 269 RET
" 27¢

271 +1  $ EJECT
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Loc

00%cC
J09%F
CoaQ

GCA3
CQA3
00A4
COAS
Coas
00A7
00ASB
COA9
COAE
goso
CoB4
coss
cossé
cas7

coss
C0BF
gact
CocC3
C0Co

gocs
gaca
gacc
gocCe
¢aoa
canz
CaD4
GCDS
Coos

c8J

B80300
50
£80000

58

59

5F

5A

5E

07
26807C0500
7T4EC
2689540¢
50

$C

FA
€51e000¢C

81F3000C
7507
8CD8
3p----

7410

804C
E6D3
£40C
8AED
E4DC
86C4
0BFF
7529
35C1

315
316
317
318
319
320
321
322
323
324
325
326

KACS - REAL-TIME ANC ALARM CLOCK ROUTINES : 09/01/8¢C

SCURCE

Ne
Ne

e Na Ne Ve NE Ne Ne Ne N N

SETO:

SETALARM (ALARM3P, MAILBOX30, DELAY$H, DELAYSL) - SET ALARM CLOCK.

PARAMETERS:

ALARMSP = POINTER TO A 16 BYTE BLOCK OF MEMORY FOR
THE ALARM CONTROL BLOCK.

MAILBOX$0 - OFFSET OF A MAILBOX TO RETURN THE ALARM CONTROL
BLOCK AFTER THE ALARM GOES OFF. IF ZERO, DO NOT SEND
TO A MAILBOX. |

DELAYSH, DEALYSL - THE HIGH AND LOW WORDS OF THE TIME CELAY
IN 800 NS CLOCK TICKS TO WAIT BEFORE THE ALARM GOES OFF.

MOV AX,8 ; TRIED TG SET AN ALREADY SET ACB
PUSH AX
CALL CGHALTANDCATCHFIRE

PURLIC SETALARM

SETALARM:

s Ne Ne Ne N N

PCP AX 7POP RETURN ADDRESS

PCP CX ;CX = DELAYSL

PCP 01 ;DI = DELAYSH

PQoP DX ;POP MAILBOXS$O

PCP SI 7SI = ALARMSO

PCP =) 7ES = ALARMSS

CMP ES:LSIJ.FLAG,O '

Jz SETO

MCV ES:[SIJ.RMBX,DX 7STORE MAILBOXS30 INTO CONTROL BLOCK
PUSH AX 7RESTORE RETURN ADDRESS

PUSHF 7SAVE FLAGS '

CLI 7RUN WITH INTERRUPTS OFF

LDS BX,TIME_HEAD ;LOAD POINTER TO FIRST ALARM CONTROL B8LOCK

REGISTER USAGE:
AX - TEMPORARY
DS:8X =~ CURRENT ALARM CONTROL BLOCK
DI:CX - DELAY3IH:DELAYSL
DX - UNUSED
£S:SI - NEW ALARM CONTOL BLOCK (NOT ACCESSED IN THIS SECTICN)

CrP 3X,0FFSET DGRCUP:TIME_HEAD JTEST FOR NULL LIST
INZ SET1 JIF NOT NULL
MOV AX,DS |

CMP AX,SEG DGROUP:TIME_HEAD

JI SET2 ;IF NULL

MCV AL,LATCH_ALC JREAD TIMER TO AX

ouT PITCMD,AL

IN AL,PIT_ALC

MOV AH /AL

IN AL,PIT_ALC

XCHG AL, AH ,

OR 01,D: - JTEST IF DELAYSH = 07
INZ SET3 JIF NOT ZERO

CMP AX ,CX JTEST IF TIMER > DELAY

PAGE
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Loc
COoDA

¢oncC
CoDE
COE1

00E>5
COE?
C0E9
COE3
CosD
00EE
COFO
COF2
COF5
COF6
COF9
00F3B
00FD
COFF

0101

C103
€106

€108
0104
C10€
110
c112
G115
6117
G114
0110

G11F
6122
€125
£128

c128
012F
0133

7625

2BC1
01470A
83570Ca0

C3FF
750C
03cCcg9
7501
41
38C1
33CS
EB05%0
4F
380000
EéDO
BAC4
EoDD
EB2A

2BC8

83DFQ0
EB02

C51F
81FB000C
7507
8cD8
30=---
7414
284F0A
187F0C
73E9

034F0A
137F0C
294F0A
197FGC

26894C0A
26897cC0OC

26C6440500

MACRO ASSEMBLER

1
=
[§1]

327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
331
352
353
354
355
35¢
357
358
359
3€0
3¢é1
362
3¢3
384
3¢5
366
3487
3¢8
369
370
371
372
373
374
375
376
377
378
379
28C
381

KACS

SOURCE

SET2A:

SET28:

SET2C:

SET3:

“rn
1 m
- -
v~

Na Ne Mo Ne Ne N

JNA

sus
ACC
AGC

OR
JNZ
OR
JNZ
INC

-MQV

XCR

©JMP

DEC
HCV
ouT
MCV
oLT
JMP

NEW

SUB
S88
JMP

LDS
CMP
JNZ
MOV
cmMp
JZ

Sus
S383
JNC

ACC

ADC

SusB
SE8
MOV
MCV
MCV

REG

- REAL-TINMEZ

AL AR

ALAR

ISTER
AX:DI
DS:2X
CX
DX
ES:SI

AND ALARM CLOCK ROUTINES : 09/01/8¢C

SET3 JIF TIMER <= DELAY
AX,CX JAX = TIMER - DELAY
CEX1.DLOW,AX

[BX1.DHIGH,O

M GOES ON THE HEAD OF THE LIST

DI1I,DI JTEST IF DELAYSH = 0

SETZ28 ‘ ;IF NCT ZERO

CX,CX JTEST IF CELAYSH = O

SET2A sIF NOT ZERO .
CX 7SET TO AS CLOSE TO ZERO AS WE GET
AX,CX /SET TIMER TO LOW PART OF DELAY
CX,CX JSET LOW PART OF DELAY = C

SET72C \

DI ;JDELAYSH = DELAYSH - 1

AX,0 JSET TIMER TO MAX

PIT_ALC,AL

AL s AH

PIT_ALC,AL

SHCRT SET? ;SKIP "ELSE" SECTION

M NOT AT THE HEAD OF THE LIST

CXsAX sDELAY == TIMER

DI,O

SHORT SETS ENTER LOOP

BX,LBXJWNEXT sADVANCE TC NEXT ENTRY

BX,OFFSET DGROUP:TIME_HEAD sTEST IF END OF LIST
SETé sIF NCT END OF LIST

AX,DS

AX,SEG DGROUP:TIME_HEAD

SET7 +sIF END OF LIST

CX,[8X].DLOW +sDELAY —-= BX.DELAY

DI,CBXJ.DHIGH

SET4 ;LO0P IF NO BORROW

CX,LBXJ].DLOW sPUT IT BACK THE WAY IT WAS
DI,CBXJ.DHIGH

CEXJ.CLOUW,CX /BX.DELAY -= DELAY

[B8XJ«DHIGH,DI

ES:[SIJ.OLOW,CX ;STORE DELAY
£S:[SIJ.DHIGH,DI
ZS:[SIJ.FLAG,0 SET FLAG TO “WAITING

USAGE WHILE LINKING NEW ACB INTO LIST:

- PREDECESSOR OF CURRENT ALARM CONTROL BLOCK
CURRENT ALARM CONTROL BLOCK

UNUSED

UNUSED

NEW ALARM CONTOL BLOCK

PAGE
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LocC

€138
0138
013F
0142

€145
0148

1438
Q14F

0153
€155
G157

C15A
015F
€160

csJ

26891C
268C5C02
887FC6
8847038

897706
8C4708

26857C0¢
26894408

§ED8
&8935
8C4502

2EBET1EQCCO
9D
C3

MACRO ASSEM3LER

LINE

382
383
384
385
386
337
388
389
350
331
352
393
394
355
39¢
397
398
399
4CC
401 +1

KACS = REAL-TIME AND ALARM CLOCK ROUTINES

SCURCE

3 EJECT

MOV
MOV
MCV
MOV

MCV
MCV

MCV
MOV

MCV
MOV
MOV

MCv
POPF
RET

WORD
WORD

PTR
PTR

ES:CSIJ.NEXT,BX
ES:LSIJ.NEXT+2,0S

DI,WORD PTR [BXJ.LAST
AX,WORD PTR [2XJ.LAST+2

WCRD
WQRD

WORD
WORD

DS,AX

WORD
WORD

PTR
PTR

PTR
PTR

PTR
PTR

DS,DGR?P

[BXJ.LAST,SI
CBXJ.LAST+2,ES

ES:CSIJ.LAST,DI
ES:LSIJLLAST+2,AX

COIJ.NEXT,SI’
[DIJ.NEXT+2,ES

sRESTORE LS

09701780 PAGE

/NEW.NEXT <= CURRENT

7AX:DI <= LAST(CURRENT)

7CURRENTLLAST <= NEW

JNEWL.LAST <= LAST(CURRENT)

7CS:DI <= LAST(CURRENT)
sLAST(CURRENT) «NEXT <= NEW

sRESTORE INTERRUPT FLAG

7RETURN

10
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Lcc

0161
C1461
C152
0163
G164
3165
0166
C167
€168

0169
C168
G160
G172
Q177
178
0170
G17F
c182

0184
c187
013a

g18¢C
C18F
0193
€195
G197
c19c
01A1
C1A6
0143
01AD
C1AF
€180

caJ

50
53
51
52
56
57
1E
06

8020

ESFO
2E8E060C00
26C51E0CQO
81F8000C
7507

8CD3
Ip==--
7474

&8B470A
Gs470C
7545

88470¢
Cé470501
8CDA

€537
26893460C00
268C1E0200
C744060CCC
C74408=---
08co

7410

50

52

a0

Do X X

MACRO ASSEMBLER

4Cé6

403
406
41C
411
412
413
414
413
415
417
4138
419
420
421
422
423
424
425
42¢
427
428
429
430
431
432
433
434
435
436
437
438
439
44¢C
441
442
443
444
445
446
447
448
449
45C
451
452
453
454
455

43¢

KACS -

SCURCE

.
’

Nes Ne Na N

TIMERI

Ne Ne Ne va o

TINT1:

s N2 N2 N N

TINT2:

REAL-TIME ANC ALARM CLOCK ROUTINES
TIMERSINT - ALARM CLOCK TIMER INTERRUPT SERVICE RCUTINE.
PARAMETERS:
NONZ.
PUBLIC TIMERINT
NT:
PUSH AX +sSAVE REGISTERS
PUSH B X
PUSH CX
PUSH DX
PUSH S1I
PUSH DI
PUSH DS
PUSH ES
FIXED REGISTER USAGE:
ES - DGROUP
SHORT TZRM REGISTER USAGE:
AX -~ TEMPORARY
DS:3X - CURRENT ALARM CONTROL BLOCK
MCV AL,ECI_PIC sAECKNOWLEDGE INTERRUPT
ouT PICCMD/AL
MQov ZS,DGRP
LCS 3X,ES:DGROUP:TIME_HEAD
CMP BX,OFFSET DGROUP:TIME_HEAD
JNZ TINT1 ;IF LIST NOT NULL
MCV AX,DS
CMP AX,DGRGUP
JZ TINTS : ;IF LIST IS NULL, EXIT
MCV AX,LBX]1.DLOW ;TEST IF NO MORE TIME ON ALARM
OR AX,C8X].DHIGH
JNZ TINTS ;IF ADDITIONAL TIME ON ALARM
REGISTER USAGE IN THIS SECTION:
AX - MAILBOX OFFSET
DS:B8X - HEAD ALARM CONTROL BLOCK IN FIRST PART

DX
DS

MOV
MCV
MCV
LCS
MOV
MGV
MOV
MOV
OR
Jz
PUSH
PUSH

BX - HEAD ALARM CONTROL BLOCK IN SECOND PART
SI = NEXT ALARM CONTROL B8LOCK IN SECOND PART
AX,CBXJ.RMBX JREAD MAILBOX TO SIGNAL
C2XJ.FLAG,1 7SET FLAG TO °‘TRIGGERED”
DX,DS sSAEVE BASE OF CURRENT ACSB

SI,CBXJJNEXT sUNLINK HEAD OF LIST

WCRD PTR ES:DGROUP:TIME_HEAD,SI

WCRD PTR ES:DGROUP:TIME_HEAD+Z2,DS

WORD PTR LCSIJ.LAST,OFFSET DGROUP:TIME_HEACD
WORD PTR [SIJ.LAST+2,DGROUP

AX/AX sTEST IF ZERO MAILBOX ADDRESS
TINT3 ;IF ZERO, DO NOT SEND

AX 7PUSH MAILBOX OFFSET

DX +PUSH ACB BASE

09/01/80
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8086/8087/8088

Loc

0181
€132
0187
01B8A

018BF
01C4
01C3
C1CA
01cCcC
C1CF

€101
€105
Q107
0108
¢100
01DF
1&1
013

015
C1E8
C1£3
C1£D
C1EF
01F1
C1F3

C1F8
C1F9
C1FA
G1FB
C1FC
C1FD
01Fe
C1FF
€200

cBJ

53
2ESET1EQCOO
E8OCOO
2E8E060CQA0

26C51&£0C00
81F8000C
7507

gcoe
3p==--
7427

837F0CQOC
740¢E
836F0CO1
8000
E6DO
8000
E6D0
EB13

8B470A
301400
729F

E6DO

BACH

£6D0
C7470A0CQ0

c7
1F
SF
5t
SA
59
58
58
CF

MACRO ASSEMSBLER

A

KAGS = REAL-TIME

PUSH

MCV

CatlL

MCV

REGISTER USAGE

LDS
CMP
JINZ
MoV
cMP
Jz

cup
JZ

Sug
MCcv
ouT
MOV

oLuT

JNMP

MCV
CMP
Je

ouT
MQVv
ouT
MCyV

PCP
PQP
PQOP
PCOP
pPCP
PCP
PCP
peP

IRET

ANC ALARM CLOCK

BX
DS,DGRP
ISEND
ES,DGRP

RCUTINES 09/01/8C PAGE

;PUSH ACB OFFSET

JSET UP DS TO CONFORM TO “COMPACT® MODEL
7SEND TIMER CONTROL BLOCK TO MAILECX
7RESTORE ES

RETURNS TO ORIGINAL

BX,ES:DGROUP:TIME_HEAC ,RESTORE POINTER IN DS:8X

8X,0FFSET DGROUP:TIME_HEAD

TINTS
AX,0S
AX,DGROUP
TINTS

[8XJ.DHIGH,O
TINTS
CBXJ.DHIGH,1
AL,LOW OH
PIT_ALC,AL
AL,HIGH OH
PIT_ALC,AL
SHORT TINTS

AX,{BXJ.DLOWU
AX,20

TINT2
PIT_ALC,AL
AL,AH
PIT_ALC,AL
(2Xl1.DLOW,C

ES
DS
DI
SI
DX
CX
B8X
AX

;TEST IF AT END OF LIST
;IF NOT AT END OF LIST

;IF AT ENC OF LIST

7SET TIMER (“0OH’ ADJUSTABLE FOR PROC. TIME)
FEXIT

JIF LITTLE ADDITICNAL TIME, TRIGGER THIS ALARM
sSET TIMER

+sCLEAR DELAY

/RESTCRE REGISTERS



8§086/8087/8088 MACRO ASSEMBLER

LocC

201
G201
0202
203
C204
c209

€208
€208
czocC
G200
C20€E
€212
€215

03J

5A

58

07
26C6470502
FFE2

5A

58

a7
268A4705
250100
FFE2

LINE

500

- 501

502
503
504
505
506
507
508
506
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540 +1

KAGS - REAL-TIME AND ALARM CLOCK ROUTINES 09/01/80
SCURCE
ii: CRZATESALARM (ALARMSP) - CREATE AN ALARM CONTROL BLOCK.
; .
; THIS RCUTINE FORMATS RAW MEMORY IN SUCH A WAY THAT
; MCLEARSALARM"S MAY LEGALLY BE PERFORMED ON IT.
;
; PARAMETER:
i ALARM3P - POINTER TO A 16-3YTE BLOCK OF MEMORY
; TO FORMAT INTO AN ALARM CONTROL BLOCK.
PUBLIC CREATEALARM
CREATEALARM:
PGP DX ;POP RETURN ADDRESS
pCPp BX JPOP ALARMSP
POP ES
MCV £S:CBX1.FLAG,2 SET FLAG TO “UNKNOWN®
E DX JRETURN
Iy CHECKSALARM (ALARMSP) - CHECK IF ALARM HAS GONE OFF.
;
; PARAMETER:
; ALARMSP - POINTER TO AN ALARM CONTROL BLOCK FOR A PENDING ALARM.
;
; RETURNS: /
; TRUZ = THE ALARM HAS GONE COFF.
P FALSZ - THE ALARM HAS NOT GONE OFF.
PUBLIC CHECKALARM
CHECKALARM:
PGP DX ;P0P RETURN ADDRESS
POP BX ;POP ALARM POINTER
PQOP ES ‘
MCV AL,ES:CBXI.FLAG SREAD FLAG
AND AX 1 JMASK OUT “TRIGGERED’ 8IT
JHP DX ;RETURN
s EJECT

PAGE
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8086/8087/80&8 MACRO ASSEMBLER

LoC

0217
C21A
0218

C21¢€
C21¢
G21F
0220
0221
222
0223
0224
0228
0220
G22F
0231
G233
€235
6237

6239
C23A
0230
€247
0243
0245
0248
024A
024E
0251
0255
0258
£2sc
C25F
263
0286
269

C26A
C2638

g26C
0270
272
0274
€276
C274A
g27c¢

08J

880700
50
EBA500

5A
58
a7
52
9C
FA
263844705

26C6470502

3C01
7438
3C02
7435
3C00
75DE

12
26C537
81FE000Q
7507
gChg
3D===-
740E
268B4F0A
014C0A
26884F0C
114C0OC
26C47F06¢
268935
268C5002
897C0¢6
8C4408
1F

9D
C3

268B7F0E
gcce
OBFF
74F4
83700415
7593

-
1‘-‘
=

3

LINE

541
542
543
544
545
544
547
548
549
550
551
552
553
554
555
55¢
557
558
559
560
561
562
563
564
565
5¢6
567
568
569
570
571
572
573
574
575
576
577
578
579
520
581
582
583
584
585
586
587
588
539
55C
591
562
563
594
565

09/01/80 PAGE

KAGS = REAL-TIME AND ALARM CLOCK ROUTINES
SOURCE
;i CLZARSALARM (ALARMSO0) - CLEAR ALARM FROM KAOS STRUCTURES.
7
; PARAMETER:
; ALARM30 - CFFSET OF AN ALARM CONTROL BLOCK.
PUBLIC CLZARALARM
CLEARO: MCV AX,7 JSET AN ERROR
PUSH AX -
CALL HALTANDCATCHFIRE
CLEARALARM:
PCP DX JFOP RETURN ADDRESS
POP 83X JPOP ALARM POINTER
PCP ES
PUSH DX JRESTORE RETURN ACDRESS
PUSHF ;SAVE FLAGS
CLI FJRUN WITH INTERRPUTS OFF
MCV AL,ES:CBX1.FLAG JREAD FLAG
MOV ES:[BX].FLAG,?2 JCLEAR FLAG TO “UNKNOWN’
cMp AL,1 ' JCHECK “TRIGGERED’ BIT
JZ CLEAR3 JIF TRIGGERED
cMp AL,2 JCHECK ‘UNKNOWN’ BIT
JZ CLEARX JIF UNKNOWN
CMP AL,O JCHECK IF CURRENTLY ACTIVE
INZ CLEARO ;IF AN ERROR
PUSH DS ;SAVE DGROUP
LDS SI,ES:[BXI.NEXT JEIND NEXT TIMER IN LIST
CMP SI,OFFSET DGROUP:TIME_HEAD JCHECK IF NO NEXT ALARM
JNZ CLEAR1 JIF NOT AT END OF LIST
MCV AX,DS ‘
CHMP AX,DGROUP
JZ CLEAR? ;IF AT END OF LIST
CLZART: MOV CX,ES:[BXJ.DLCW ;ADD CURRENT DELAY TO NEXT DELAY
ACD CSIJ.DLOW,CX ‘
MCV CX,ES:C8X].DHIGH
ACC CSIJ.DHIGH,CX '
CLEARZ2: LES DI,ES:[BXJ.LAST ;CLOSE UP LINKS
MOV WCRD PTR £S:CDIJ.NEXT,SI
MOV WORD PTR ES:[CDIJ.NEXT+2,DS
MOV WCRD PTR [SIJ.LAST,DI
MCV WCRD PTR [SIJ.LAST+2,ES
PCP DS . JRESTORE DGROUP TO DS
CLEARX: PCPFF JRETURN
RET
CLEZAR3: MCV DI,=S:C[8XJ].RM3X JREAD MAILBOX OFFSET
MCV DX,ES
OR DI,DI _ JCHECK FOR ZERO (NO MAILOX)
JI CLEARX ;IF ZERO
CMP CCIJ.TYPEF,MBX JMAKE SURE -IT IS A MAILBOX
JNZ CLEARO - ;BLOW UP IF NOT.A MAILBOX
PUSH ~ DS ‘ JINITIALIZE REGS FOR LOOP

14



8086/8087/80¢8

Loc

c270D
Ca2re
€281

0283
0234
0285
€286
287
Qz8a
c28:z
€290
G291
€292
0294
0296
£298
029A
0z9cC

C29¢
6241
02A3
02A4
G245
0248

02AC
0280
0282
0285

€288
c23cC
028z
g2c¢1

0BJ

o7
807508
EBOZ

58

58

05

56
26C434
81FEFFFF
7504
58

58
EBDS
33F3
75E3
g§CCO
33C2
75E5

26C434
8CCO

58

07
268937
26354702

B1FEFFFF
7506
89500C
8C450E

§37D060C
7DAC
FF4506
EBAY

MACRO ASSEMBLER

LINE

556
597
598
556
600
601
602
603
604
605
606
607
6C8
509
610
611
612
613
514
515
616
517
618
616
620
621
622
623
624
625
626
627
628
629
63C
531
632
633
634
635
636 +1
637 +1

KACS - R

. SCURCE

CLEAR4:

CLEARS:

CLEARS:

CLEART:

CODE

STITLE
3eject

EAL-TI

PCP
POP
PUSH
PUSH
LES
CMP
JNZ
PoP
PCP
JMp
CMp
JNZ
MCV
cMP
JNZ

LES
MCV
PGP
POP
MOV
MOV

CMP
JNZ
MCV
MCV

CMP
JGE
INC
JMP

ENDS

(“KAQS

ALARM CLOCK

ES ,
SI,CDIJ.MAEAD
SHCRT CLEARS

AX

AX

ES

SI
SI,DWORD PTR ES:CSI]
SI,0OFFFFH
CLEARE

AX

AX

CLEARKX
SI,BX
CLEARS
AX,ES
AX,0X
CLEARYS

SI,DWCRD PTR £S:[SI]
AX/,ES

3X

Z£S .

WCRD PTR ES:[BXJ1,SI

WCRD PTR ES:[BXI+2,AX

SI,O0FFFFH
CLZAR7Y

WORD PTR [DIJ.MTAIL,BX
WORD PTR LCOIJ.MTAIL+2,ES

COIJ.COUNT,O
CLEARX
CDIJ.COUNT
CLEARX

ABORT PROCESSING?)

RCUTINES

09/01/80 PAGE

7ENTER LOCP

JPOP LAST MESSAGE ADDRESS FROM STACK
sSAVE LAST MESSAGE ADDRESS
sREAD NEXT MESSAGE

;CHECK IF END OF LIST

;IF NOT ENO OF LIST

sCLEAR STACK AND EXIT

CHECK IF NEXT MESSAGE IS THIS ACS3
;IF NOT

JIF NOT A MATCH, LOOP

;MESSAGE FOLLOWING ACB

;MESSAGE PRECEDING ACS

SCLOSE LINKS

JCHECK IF ACB WAS LAST ITEM ON MAILBOX

sIF NOT LAST ITEM
JUPDATE LAST POINTER IN MAILBOX HEADER

JCHECK SIGN

;D0 NOT INCREMENT IF >= 0
;sCNE MESSAGE REMOVED FROM MAILBOX

15



8086/8087/80&8 MACRO ASSEMBLER

02C3
C2C3
C2C4
02cCs
ga2co
g2cCaA
ga2cs
g2cc
ga2co
02CE
QZCF
¢20D0
0201
€205
G206
0208
020A
0208

ASSEMBLY COMPLETE, NO

-----

5F
58
89361000
CE

57

18

06

50

53

51

52
£9260E00
FA

8007
E6E2

Fé

EBFE8

LINE

638
639
€40
641

642
643
644
645
646
647
548
649
€50
651

" 652

653
654
655
656
€57
658
659
66C
661
662
663
564
665
646
6€7
6¢68
669
670
671
672
673
674
575
676
677
678

ZRRORS FOUND

KACS - ABORT PROCESSING | ' | 09/G1/80
SCURCZ=
DATA SEGMENT BYTE PUBLIC ‘DATA’
PUBLIC HCF_STACK,ERRORCODE
HCF_STACK Dw 1 DUP (7?)
ERRORCODE DW 0
DATA ENDS
CCDE SEGMENT BYTE PUBLIC “CODE”
ASSUME CS:C5ROUP,DS:CGROUP
33 HALTSANDSCATCHSFIRE (ERRORSCODE) =- ABORT
; _
; THIS ROUTINE SAVES AWAY THE ERROR CODE,
; THEN DISABLES INTERRUPTS AND HALTS.
;
; PARAMETER: ‘
; ERRORSCODE - 16-BIT CODE FOR THE ERROR THAT OCCUREC.
PUBLIC HALTANDCATCHFIRE
HALTANDCATCHFIRE:
PGP DI ; CALLING ROUTINE
PCP S1 ; ERROR CODE
MCV ERRORCODE,SI
PUSH csS ; SAVE ALL THE REGISTERS
oL SH 01
PUSH DS
PUSH ES
PUSH AX
PLSH 83X
PUSH CX
PUSH DX
MOV HCF_STACK,SP
HCF1: cLI
MOV AL,7 ; TURN ON LED
ouT QE2H, AL
HLT
Jup HCF1 JLOOP IF RESTARTED B8Y ICE
CODE ENDS
END

PAGE
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