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except in

‘RQAS$flag byter
RQ$Tlag? bytes,
RQsize byte,
RQESsize bytes
GiveSindex byte.,
Givedstate byte,
Take$index byte,
Take$Sstste byte “7

e Ns NE Ns s Na Ne Ne Ve N Ne N N Na N

’

;aeclare RCEntry3f1 literally
Requestdid bytes
Src3request$id bytas,
Cesticdeviid bytes
Destiport?id byte,
Src3dev3id byte,
Offset word,

Cffset2 word,

Length word,

IDS3id bhytes,
Ownar3dev byte ‘7’

Ne e Ne Ne s N Ne Ne Ne N

declare Requestlcueueldescriptor literally

sdeclare CR3MIP3idsShases (Max3no$segments) structure(

y base byte,
; length byte) external’;

sdeclare CQ3mipDevice$info(Max$noSdevices) structure (

status bytes,

I

’ RQCin pointer,

s RQDout pointer,

;7 IntStype byte,

;s Time3tolwait byta,

;s Int3adr word ) external;

sdeclare CC3MIPSuseSpermit (8) byte axternal.,
; CA3MIP3send3wtmbx (18) byte

; CQs¥IP3remotedSmbx (18) byte external,
; CQA3MIP3sencdach (16) byte external.,

; CQ¥Thisdevice byte external,

KACS-MIP INPUT ROUTINE
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Loc c¢sJ LINZ

51
52
53
54
55
56
57
58
59
60
61
62
63
€4
65
66
€7
68
69
-—-- 7¢
71
72
73
74
75
0000 00 76
€001 G0 77
- | 78
79
80
---- &1
g2
83
84
85
86

883
8¢ +1

)

8086/ 7 {8088 MACRO ASSIMBLER

SCURCE

Nu N8 Ne Ne N N N

Portttoimeilbox (Max3noSports) word external,
Send$Msg (2) word external.,

Senci3result byte external.,

Sendistate byte external,

Sendtdevice byte external,

Reply$waiting literally ‘27,

NonSfullSwaiting literally ‘17’

sdeclare No$subsystems byte external,
; Subsystemlist (5) word external’

; daclare MIPImsg3format literally
; ‘Link pointer., ‘
; Offset pointer,
’ Langth word,
’ IDS¥icd bytes
; Quner$cdev byte * 7
DGROUP GRQUP DATA
DATA SEGMENT BYTE PUBLIC ‘DATA’
EXTRN CCMIPDEVICEINFO:NEAR,SENDSTATE:BYTE,SENDDEVICE:BYTE
ZXTKN COMIPSENDWTMBX :NSAR,SENDMSG:NEAR,SENDRESULT::BYTE
EXTRN COTHISDEVICE:NEAR
EXTRN PORTTOMAILBOX:NEAR,CQMIPDEVCNT:BYTE,SEQ_NO:BYTE
TRESULT D3 0
SREQIC DE 0 s MUST FOLLOW TRESULT
DATA ENDS
CGROUP GRQOUP CCDE
CCDE SEGMENT BYTE PUBLIC ‘CODE’
ASSUME CS:CGRCUP,DS:0GROUP
ZXTRN RECUESTGIVEPTR:NEAR,REQUESTTAKEPTR:NEAR
EXTRN RELEASEGIVEPTR:NZAR,RELEASETAKEPTR:NEAR
EXTRN CALCDEVPTR:NEAR,CQISEND:NEAR
PU3LIC CCMIPINTASK
Seject

KACS=-MIP INPUT RCUTINE
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UeCe

THIS
SACH

CGMIPINTAS

do Devi
MC
PU
20:
PC
IN
CM
JN
RE

K

ce =
v
SH

P
C
p
E
T

ROLTINE IS CALLED
ACTIVE RQD TO St=&

FROC NE

WHEN A INTERRUPT IS RECEIVED. LOOK IN

IF ANYTHING IS THERE.

AR

0 tc Max3no$devices-1;

DL,OFFH
DX

DX
DL

DL,CQMIPDEVCNT

32CA

;/ ALL RQDS LOCKED IN

look at RQs for zach device. first at the one from the device.

PU
M0
CA
JN
IN
Le
MC
OR
Jz

SH
v
LL
E
c
S
v

PUSH

JN
PU

We h

Me
LE
MO
CM
JIN
MO

SOMEONE

2U
PU
MC
PU
AD
PU
PU
CA
PC
PC

now look

S
SH

ave

v
A
v
P
z
Vv

WAS

SH
SH
v
SH
D
SH
SH
LL
P
P

for

a

DX

AL,DL

CALCDEVPTR -7 CALC DEV POINTER
220

BX ; INDEX PAST DEVID

SI,DWORD PTR [3X+1H]

AX,ES:LS5T1 ;7 GET RQFLAG AND RQFLAG2

AX/sAX s SET FLAGS

820 ;/ JMP IF BOTH FLAGS ZERO

BX s SAVE DEVPTR

21GA ; IF HIGH RIT SET THEN ITS FLAGZ

AX s SAVE FLAG

full to not full transition. see if anyone was waiting

3YTE PTR ES:LSI+11,0
3X,DGROUP:SENDDEVICE

DH,1
DX,CBX]
315

3YTE PTR [8X+21,1

; COMPARES SENDSTATE AND SENDDEVICE

SET SENDRESULT TO 1

WAITING,SO ACTIVATE THEM

ES
S1

AX,OFFSET DGROUP:CQMIPSENCWTMBX

AX

BX,3

DS

5X
CCISEND
SI

ES

an empty

KACS=-MIP INPUT ROUTINE

1
3X IS NOW ADDRESS OF SENDMSG

N Ne N N

[FNIN]

7 GET BACK ES,SI

to not-empty transition
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LOC 0BJ LINE SCURCE
CC47 58 145 219 eCP AX ; GET FLAGS BACK
0048 A801 146 TEST AL,
CO04A 7503 147 JNZ AMGA s JMP IF SET
CQ4C 53 148 PCP 83X ; NO SUCH TRANSITION, GO ON TO NEXT DEVICE
004D EBB4 149 JMP SHCRT 220 /
150 ;
151 ; now take all things from this RQ until an error occurs. Thsa
152 ; most likely error is that it is empty.
153 ;
CO4F 246C6040C 154 219A: MCV 3YTE PTR ES:[SI1,C
0053 5F 155 ga22: POP DI
0054 57 156 PUSH DI
0055  £80000 g 157 CALL REQUESTTAKEPTR
0058 740A 158 JZ 222A
159 ;
1€0 ; the take req returned with an error. That may mean:
161 ; (1) it was empty, or (2) it was disabled.
162 ;
CO5A A810 163 TEST AL ,10H
005C 5E 164 PCP SI ; DEV PTR
005D 7444 165 JZ 220 ; IF NOT ZERO, THEN WAS DISABLED
166 ; IT WAS EMPTY, GO CHECK ON FULL TO NOT FULL
CO5F Cé0400C 167 3z MCV BYTE PTR [SI],0 ; QUEUE WAS DISABLED
CQ62 EBIF 168 JMP SHORT 220 ‘ ;7 GO WORK ON NEXT DEVICE
169 ;
17¢C ; there is something in the queue, take it «
171 ;
0064 268807 172 @224: MOV AX,WORD PTR ES:[BX3 s SEE IF IT A CMD OR A RESPONSE
C067 88248010C R 173 MOV SREQID,AH
0os8 3C70 174 cmpP AL ,70H
006D 754F 175 JNE a3 ;7 JMP IF RESPONSE
176 ; ‘
177 ; See if socket is cecpen
178 ; ;
004F 268A4703 179 MOV AL,ES:[B8X+3H]
go73 3C17 180 T CMP AL,23 - CHECK FOR PORT AREA
0075 7740 ' 181 JA 4
Q077 B400 182 MOV AH,OH ; CALC OFFSET WITHIN PORT TO MAILBCX TASBLE
Q079 C1&0 183 SHL AX,1
0078 8BF8 ‘ ‘ 184 MCV DI AX ; IF PORT HAS MAILBOX SEND MSG TO IT
C07D 8885000¢C E 185. ' MOV AX,WORD PTR PORTTOMAILBOX CDI2
0081 03CO 186 OR AXsAX
0083 7432 187 JZ 24 ; JMP IF PORT CLOSED
0083 50 188 PUSH AX ; PUT MB ON STACK FOR LATER USE
0086 06 18% PUSH ES ;7 SAVE TREQPTR
€087 53 16C PUSH 3X
161 ;
192 ; the socket is open
193 ; :
€088 Cs06000cC80 R 164 MCV TRESULT,80H
008D 26834F05 165 MQV CX,5S:[BX+51] ; CONVERT MIP ADDRESS TO REAL ADDRESS
0091 26885707 . 166 MCV DX,2S:CBX+7H] ; LOAD MIP ADR ANC IDS 1ID
00935 268A7708 197 MOV OH,E5:[BX+0BH]
0099 52 153 PUSH DX
00%a 31 169 PLSH CX

8086/806?/8086 MACRO ASSEMBLER KAQS-MIP INPUT RCUTINE . ' 09/01/80 PAGE



Lac
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COAD
00AE
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0082
€035

cos7

goscC

COBE
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Cacs
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COCF
00oD2
god3
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coo7
CcoDs8
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g§0B86/28087/80838
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€87000
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890400
FC

F3
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1F

Co

53
£80000
£826
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§07F010¢
7510
FEQEQ00C
880000
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1E
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£B22
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MACRO ASSEMSBLER

SCURC:C

Ns N e

£2) Na e Ne N Ne N3 Ne Ve Ne Ne B) Ne Ne N
wn
.

Ne N Ne N

ars

KACS-MIP INPUT ROUTINE

CaLL MIPGZTADDRESS / CGET REAL ADDRESS

NOW MAKE CCPY OF RQS ENTRY WITHIN THE MSG ITSELF

LcA DI,WORC PTR [BX+43]

PCP SI s TRQEPTR
LEA SI,CSI+5H)

MCV DX,DS

PCP DS

PULSH DX

MOV CXs4H

CLD

REP MOVSW

PCP DS ;1

send it off to the user

PUSH ES ;2
PUSH 3X ;7 3
CALL CQISEND
JMP SHORT 28

the port is closed, return that info
MOV TRESULT,87H

we have processed the command and have a response. now
send it back to the source device.

JMP SHCORT 28

the received item is & response, so do what needs tc
be done.

give waiting task the status and then restart it

LEA BX,DGROUP:SENCDEVICE
MCV CBX+21,AL ;7 STORE RESULT

make sure this is the ack we were waiting for

if Send¥$state = ReplyS$waiting then

CMP BYTE PTR [BX+11,2H

JNE a7

INC SEQ_NO

MCV AX,OFFSET DGRCUP:CQMIPSENDWTMBX

PUSH AX ;1

ADD BX,3 s CALC SENDMSG OFFSET

PLUSH DS ; 2

PUSH BX s 3

CALL .CQISEND ; send msg off to restart mipsend task
JMF SHORT &11

the question now is whether we need to generate a raply.
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LocC

Caoo
CODF

00DF
Gg0EeQ
C0E1
Q0E?2
COE4
00E>
00ES
00E?9

coEes

COEE
COF1
COF2
0OF3
COF6

COF8
COFA
COFC

GOFF
6100
0101
€104

054

5F

57

41
7418
51
£80C00
59
750D

m

A10000 R

268907
5F

57
E80000
EB07

m

A810
7T4E3
E9SQFF

5F
57
E8000C
E94CFF

imn

1

LINE

254
255
256
257
258
259
260

262
263
264
265
266
267
2¢8
269
270
271
272
273
274
275
27¢
277
278
279
28C
281
282
283
284
285
28¢
287
288
289
290
291
252
253
254
295
29
257
258
299
3C0
301
3C2
303
304 +1
305 +1

8066/8087/8088 MACRO ASSEMSBLER

SCURCE
; Replies are necessary only for received commands.
’
’ if need to generate reply, do it nouw
; * /
28: XCR CX,CX
TRYINGTOGIVE:
; /*
’ see if we can put the response into the RQ
; */
PCP 01 / GET DEVICE PTR
PLUSH DI
INC CX
JZ A24 ; IF ZERO THEN TIMEOUT
PUSH CX
CALL REQUESTGIVEPTR
por CX
JNZ 212
; /* there is space in the RQ =*/
Y CiRQENtry.Regquestdid = TSresult;
MCV AX,WORD PTR TRESULT
; G$RQEntry.Srcérequestdid = TS$RQEntry.Src$Requestsid;
; /*
; check for empty to not empty transition
; */
MCV ES:LC8XJ/AX
POP DI
PUSH DI | |
CALL RELEASEGIVEPTR
JMP SHCRT &11
; ;
s come hare on full quaue
’
2812: TEST AL,10H
JZ TRYINGTOGIVE
D24 JMP a2 ‘ ; DEVICE CISABLED, FORGET IT
; /%
’ if we zre done processing the taken item, then release
; the RQ znd see if there was a full to not-=full transition.
’ If so, then signal tha device. In any case complete loop
; ancd see if there is anything else in the RQ.
; */
211: PCP DI
PUSH 01
CALL RELEASETAKEPTR
JMP 822
CEMIPINTASK ENDP
CCDE ENDS

STITLE(’KAQS
SEJECT

KACS-MIP INIT

-MIP INITIALIZATION ROUTINE’)

IALIZATION ROUTINE 09/C1/80
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R T

30¢
== 307 DATA SEGMENT PURLIC “DATA’
308 EXTRN CCMIPREMOTEMBX :NEAR
————- 3CS DATA ENDCS
310
=== 311 CCDE SEGMENT pusLIC ‘CODE’
/ 312 ASSUME CS:CGROUP,DS:DGROUP
313 PUBLIC CQMIPINIT
314
c107 315 CGMIPINIT PROC NEAR
316 ; procedure public’
317 ;7 declare I bytes
318 ’ / *
319 ; Initialize things for MIP
320 ’ */
321 7 I = CQ¥MIP3connect(0,.CQ3MIPSremotedmbx)
G107 880000 £ 322 MCV AX,OFFSET DGROUP:CQMIPREMCTEMBX
0104 A30000 E 323 MOV WORD PTR PORTTOMAILBOX,AX ; LOALC IT DIRECTLY
324 send CQ3Mipinit’ ‘
“$10D0 C3 325 RET
‘ 326 CCMIPINIT ENCP
== 327 CCDE ENDS
328 send CMX$MipSinit;
329 '
33¢
331

332 +1  STITLE( MIP PCINTEZR ARITHMETIC ROUTINES”)
333 +1  3EJECT

8086/8087/8088 MACRO ASSEMBLER MIFP POINTZR ARITHMETIC ROUTINES 09/C1/8C PAGE



LcC
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C10&
G10¢
C10F
110
0111
6112

0114
€116
C114
G11€e
6120
0122
G124

0128
0124
-G12C
G12€
0130
132
0134
136
C13A
015C

0140
0142
C144

€086/8087/80¢8

c3J

5F
58
59
57
83C1

€803
81E2F0FF
81E10F0C
a801
B104
D3CA

81E30F0C

33C9
8AC4
3C07
773D
32E4
B1EC
88F0
3JAACO10C
7431
8AACOCOQC

0301
8EC?2
C3

LINE

334
335
33%
337
328
339
340
341
342
343
344
345
346
347
343
349
350
351
352
353
354
355
356
357
358
359
36C
361
342
363
364
365
366
347
348
369
37¢C
371
372
373
374
375
376
377
378
379
380
381
382
333
384
385
286
387
3883

m

[ad]

MACRO ASSEMBLER

SCURCE

DATA SEGMINT
eXTRN
DATA ENDS

CeDE SEGMENT

ASSUME

THIS ROUTINEZ

NS Ne Ns Ne N» N

PL3LIC
MIPGETADDRESS:
POP
PCP
PCP
PUSH
MQV

MoV
AND
AND
OR
Acv
RCR
AND
NOW

GET IDSID

Ne Ne N

XGOR
MCV
CMP
JA

XCR
SHL
MCV
CrP
JZ -
MCv

.
4

8YTE PUBLIC “DATAC

CQMIPIDSBASES:NEAR

3YTE PUBLIC ‘CODE”’
CS:CGROUP,DS:DGROUP

CONVERTS AN IDS AND A 24 BIT POINTER INTO
A 8086 LONG POINTER. THE FORMAT OF THE INPUT IS AS FOLLGOWS:

MIPGETADDRESS

DI s RET ADR

3X ; LOW ORDER 16 BITS

CX ; IDS AND HIGH ORDER 8 BITS
DI 7 RET ADR

AX,CX

FORM PLM PTR FROM 24 BIT OFFSET

DX,BX ; MAKE COPY OF LOWER 16 BITS

DX,0FFFOH 7 GET RID OF LOWER 4 BITS

CX,0FH

DX,CX ;7 OR IN LOWER 4 BITS OF HIGH ORDER 8 BITS

CL/4

DX,CL s FORM BASE

3X,0FH ; FORM OFFSET

3ASE

CX,CX

AL /AH :

AL,7 ; CHECK EQR IDS > 7. (IE AN INVALID VALUE)

S2A 5 RETURN QOFFFFH IN ES IF IDSIS > 7 =-SCRRY FOR LONG JUMP
AH,AH ; MAKE IDS UPPER BYTE ZERO

AX,1 7 MULT BY 2

SI/AX

CH,BYTE PTR DGROUP:CQRMIPIDSBASES[CSI+1] =, IF LEN = 0, EXIT
SZ2A ; IF IDS LENGTH = 0, RETURN OFFFFH =~ SORRY AGAIN I}
CH, BYTE PTR DGROUP:CQMIPIDSBASESLSI]

; HAVE BASE IN AX AS A PARAGRAPH AODRESS

s NOW ADD IN IDS BASE TO PTR BASE

ACD
MOV
RET

7
MGA1:

s THIS ROUTINE

MIF POINTER ARITHMETIC ROUTINES

DX,CX
ES,DX
; RETURN
TAKES A 32 BIT PLM86 POINTER AND RETURNS THE

09/C1/8C PAGE



G145
0145
0146
0147
€148

0149
C148
C14D
C14F
0151

G155
€158
0153

G150
C15F
0161
0163
G165
C167
0169
8169
G164
G168

0160
€170
c172
€173
173

€175
C177
179
178

CaJ

58
58
5A
53

8BF8
B104.
D3ES
03D0
81£70F0C

BEQJQO
B90&C0
33D8

8800
C2E0
3AFO
7204
3AF4
7204

[N S o
N

B8FFFF
8ECO
c3

2AFQ

B104
D3C2
88C2
25F0FF

8086/8087/8088 MACRO ASSEMBLER

IDS IT IS
TO THE POI
IDSID = GQF

Ne No N

e

PLBL
MIPGETMIPFOR
POP
PCP
PCP
PUSH

NOW FORM T

Ne Ne N

MOV
MCV
SHR
ADD
ANC

NOW SEE WH

e Na N

MCV
MOV
XOR

DO SEARCH

) Ne Ne N

1: MCV
ACD
CMP
JB
CMp
J8

INC

INC

Logr
NOT IN ANY

COME HERE

L) Ne No Na Ne Se N

2A: MCV
MOV
RET

w
(V]
.

Sus

NOW FORM 2

e Ne N

MOV
RCL
MCV
AND

MIP POINTER A

IN ANC A 24 BIT OFFSET INTO THAT IDS CORRESPONDING
NTER VALUE. IF IT IS NOT IN ANY IDS, IT RETURNS
FHa

IC MIPGETMIPFORM
M

3X s GET RETURN ADDRESS

AX ; OFFSET PART OF POINTER
DX ; BASE PART OF POINTER
3X ; RESTORE RETURN ADDRESS

HE PARAGRAPH NUMBER OF THE POINTER

DI/AX ; MAKE COPY OF OFFSET

CL,4

AX,CL 7 GET RID OF LOWER 4 BITS OF OFFSET
DX 48X ; HAVE PARAGRAPH NUMBER IN DX
DI,OFH ; ISOLATE 4 LOWER BITS OF OFFSET

AT IDS IT IS IN

SI,OFFSET DGROUP:CQMIPIDSBASES
CX,8 ; COUNTER FOR IDSS
8X/,BX ; IDS NUMBER BEING LOOKED AT

AX,CSI+BX]) 7 GET BASE AND LENGTH OF CURRENT IDS
AH/AL ; FORM BASE (AL) AND BASE+LENGTH (AH)D
DH,AL
SZ
DH/AH
S3

IF BH IS SELOW BASE, THEN NOT IN THIS ICS

Ne N N

BX ) ; NOT IN THIS IDS, GO LOOK AT NEXT ONE
B8X
s1
iDS, RZTURN IDSIC = OFFH

ALSO FROM MIPGETADDRESS IN A VER-R-R-Y UNSRUCTURED TECHNIQUE
AX,OFFFFH 7 RETURNS ES=0FFFFH
ES/AX
DH,AL ; IN THIS IDS, MAKE AN OFFSET

4 BIT CFFSET FROM WHAT WE HAVE IN DX AND DI
CL,4 ; GET HIGH ORCER BITS INTC LOW ORDER PLACES
DX,CL

AX,DX ; MAKE COPY OF ROTATED DATA ,
AX,OFFFOH 7 THIS BECOMES HIGH 12 ORDER BITS OF LOWER 156

RITHMETIC ROUTINES ' . 09/01/80C

IF BH IS NOT BELOW BASE+LENGHT, THEN NOT IN THIS IDS
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L3¢ <C3J

g17E 08C7
C180 81:z20FQ0
0134 DOE8
C186 BAF3
188 88D8
G18A 8E&C2
C18C C3

C18D

C180 58
C18E 58
018F 53
C190 FFEQC

ASSEMBLY COMPLETE, NC ERRORS FOUND

8NB8&6/7/8087/8N&R

Lzle

444
445
446
447
448
445
450
451
452
453
454
455
45¢
457
458
459
460
461
462

MACRO ASSEMBLER

“
<
[
23
(e8]
[

OR

AND
SHR
MOV
MCV
MOV
RET

PU3SLIC

SUBSYSTEMCALL:

CCDE

KACS-MIP

PCP
PCP
PUSH
JMP

ENDS

END

AX,DI ; BRING IN 4 LOWER BITS OF LOWER CRDER 16
DX,0FH , ONLY 4 CF 8 BITS OF HIGHER ORDER 8 BITS
3L,1

DH,BL ; BRING IN IDS ID

BX,AX ; LOWER ORDER 16 BITS

£S,0X ; HIGH ORDER 8 BITS AND IDS

SUBSYSTEMCALL

3 X ; RET ADR

AX ; ADDRESS OF ROUTINE TO CALL

3X ; RESTORE RET ADR

A X ; GO TO IT

MIPSEND AND MISC ROUTINES

gg9/C01/8¢C
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