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SERIES-III 8G86/8037/E088 MACRO ASSE~BLER v1.o ASSEMBLY OF MODULE DLL 
OBJECT MODULE PLAC:o IN :F1:CLL.CBJ 
INVOCATION LINE CONTRCLS: DEBUG 

LOC OoJ LHE SGURC= 

1 +1 ;TITL~ ('CLL - DATA LINK LAYER 04/20/82') 

0000 
OOC1 
I] 0 0 2 
OOG3 
OOC4 
0005 
OOC6 
OOAO 
0020 

OOC3 
0002 
OOC1 
ooco 

0000 
0040 

OOC8 
OOC9 
OOCA 
oocs 
oocc 

· OOC D 
OOCF 

ooco 
OOC1 
OOC2 
OOC3 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
='f 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

2 
3 
4 
5 
6 
7 
8 
9 

1 c +1 
1 1 
1 2 
13 
1 4 
1 5 
1 6 
1 7 
1 " 
1 9 
20 
21 
22 
23 
24 
25 
26 
27 
2 3 
29 
30 
31 
32 
33 
'3 4 
35 
36 
37 
3 ,g 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4 .g 

49 
50 

NAME DLL 

;;; Irtel Corporation Pro~rietary Information. This 
; listing is supplied under the terms of a license 
; agreement ~ith Intel Corpo~ation and may not be copied 
; nor disclcsed except in accordance with the terms of 
; the a~r2eITent. 

$NOG:N 
$INCLUDE C:F1:PORTS.INC) 

. CONTOL PORTS , 

SET_TXSRT ECU 
R \:SET -TXSRT ;: cu 
s::r_RXAV1 EQU 
Se:T_RXAV2 =cu 
SET_ RX .4 V3 ECU 
RF-s::r_::RRCR E G: U 
RESET CHANNEL COUNT~R -S2T_SYS ECU 
SET -LOC EQU 

; ?IT VALU'.:S 

PIT C·IC EQU 
PIT_3CK ECU 
PIT_ RTC = c: u 
PIT_ALC :: c· u 

L.ATCii RTC cCL -
L.~TCii -ALC r: c: u 

; Di~ A V.ALU'2S 

D r1 AC MD EQU 
Df'J ARE C EC L: 
Oi~AMSK3 E G: U 
Oiv'.AMOOE EG;IJ 
Dr'ASPTR E~U 
01VACLR EQU 
DMAMASK =~u 

CHOADOR EQU 
CHO WC ECu 
CH1AJOR c~U 

CH1~·JC EC: U 

OOOH 
001H 
OC2H 
003H 
004H 
DOSH 
EQU 006H 
OAOH 
OBOH 

003H 
OD2H 
OD1H 
OOOH 

OOH 
40H 

OC8H 
OC9H 
OC.A.H 
OCBH 
OCCH 
OCDH 
OCFH 

OCOH 
OC1 H 
OC2H 
OC3H 

;PIT COMMAND PORT 
;PIT BACKOFF TIMER 
;PIT REAL-TIME CLCCK PORT 
;PIT ALARM-CLOCK ?ORT 

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

;OMA COMMAND AND STATUS PORT 
;OMA REQUEST PORT 
;OMA MASK BIT PORT 
;OMA MOOE PORT 
;OMA BYTE POINTER PORT 
;? CTMP & CLEAR??) 
;OMA MASK PORT 

;CHANNEL 0 ADDRESS PORT 
;CHANNEL 0 WORD COUNT PORT 
;CHANNEL 1 ADDRESS PORT 
;CHANNEL 1 WORD COUNT PORT 

1 



8086/8087/8088 MACRO ASSEMBLER 

LOC OoJ 

OOC4 
oocs 
OOC6 
OOC7 

00:3 
OOEO 
00::1 
OOE2 

OOF3 
002A 
0022 
OOEC 

OOFO 
OOFO 
OOF1 

0020 
0060 
oocc 
OOOA 
0040 
0066 
0086 

OOC1 
0002 
OOG4 

OOC1 
OOG7 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

L Ir\ E 

51 
52 
53 
54 
55 
56 
57 

. 5 8 
".-_, 'j 

.: G 
61 
62 
63 
64 
65 
66 
67 
ta 
c9 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
30 
81 
82 
83 
34 
85 
86 
87 
EE 
39 
90 
91 
G ... , ~ 

93 
94 
95 
96 
97 
92 
99 

1CC 
1 i] 1 
102 
103 
202 
203 

OLL - DATA LINK LAYER 04/20/82 09/01180 PAGE 

SCURC:: 

CH2AfJDR E G: U OC4H 
CH2WC ECU OCSH 
CH3AODR :QU OC6H 
CH3WC :: G: I.! OC?H 

; PIG V.ALUES 

PIOCMO E~U OE3H 
PIOA E~U OEOH 
PI06 c:cu o=1H 
?IOC c ~ lJ OE2H 

PIOCLR = Q lJ 111100118 
PIOS'.:~ EQC 00101C10B 
PIOSENP =r:u 001000108 
?IOREAD c: cl.; 111 OOCOOB 

. 
.I' ?IC VALUES 

PICC MO E~U OFOH 
PICD."TA EQU OFOH 
PICM.4SK EC: U OF1 H 

EOI_?IC ~QU 20H 
s::oi - PIC E G: U 60H 
PCLL ?IC - :: G: L OCH 
RE A Cl - IRR ::au OAH 
RTC DONE - E C'U 40H 

;CHANNEL 2 ADDRESS PORT 
;CHANNEL 2 WORD COUNT PORT 
;CHANNEL 3 ADDRESS PORT 
;CHANNEL 3 \~OR 0 COUNT PORT 

;pro COMMAND PORT (CHECK: 
;pro PORT A 
;pro PORT B 
;pro PORT c 

;CLEAR SERDES 
;SERIAL ENABLE 
;PROMISCUOUS SERIAL ENABLE 
;READ ADDRESS COMMAND 

;PIC COMMAND PORT 
;pre DATA PORT 
;PIC MASK PORT 

F3?) 

;pre ENO-OF-INTERRUPT COM~AND 
;pre SELECTIVE EOI COMMAND 
;POLL PIC COMMAND 
;pre READ-IRR COMMAND 

Ri C _:::Nr_s::or E 1: U 60H+6 
;~ASK FOR REAL-TIME CLOCK INTERRUPT 
;COMMAND TO EOI RTC INTERRUPT 

RTC INT -
CH1_JON'.: 
CH2 _JONE 
CH3_00NE 

; MISC. 

E CL' 80H+6 

ECL 01H 
EQU 02H 
:: CL 04H 

o=FINITIONS 

;POLL COMMAND RETURN IF INTERRUPT 

;RX CHANNEL 1 DONE 
;RX CHANNEL 2 DONE 
;RX CHANNEL 3 DONE 

MCFLAG EQU 01H ;MULTICAST BIT 
JUNK_2YTES EQU 7 ;NUMBER OF RECIEVE JUNK BYTES 
$INCLUO:: C:F1:KAOS.DCA) 

EXTRN CQSTART:NEAR,CQSCHEDULE:NEAR,CQHALTANDCATCHFIRE:NEAR 
EXT RN CCCREATEPROCESS:NEAR,CQCREATELIST:NEAR 
~XTRN CCCREATESEMAPHORE:NEAR,CQSIGNAL:NEAR,CQWAITSEM:NEAR 
cXTRN 
EXT RN 
EXT RN 
=xTRN 
EXT RN 
E:XTf<N 

·:!, N 0 L I S T H~ C L U C C: 

CQCl1"AIT: N=.A R 
CCCREATEMAILBOX:NEAR,CQSENO:NEAR,CQRECEIVE:NEAR,CQCRECEIVE:NEAR 
CCISIGNAL:NEAR,CQICWAIT:NEAR,CQISEND:NEAR,CQICRECEIVE:NEAR 
CCREAOCLOCK·:NEAR 
CCCR~AT~ALARM:NEAR,CQSETALARM:NEAR 

CCCHECKALARM:NEAR,CQCLEARALARM:NEAR 
(: F1: LO CG EN. MAC) 
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LOC 06J LINE SOURC~ 

2 0 4 . EXT RN RANDOM:NEAR ;A KAOS PRIMITIVE FOR BACKOFF NUMBER 
2C5 
206 SEJECT TITLE ('DLL - DATA BASES') 



80861808718088 MACRO ASSEM5LER 

LOC 03J 

0040 
003C 
05EA 
OSFA 

0001 
OOC4 
OOCF 
03FF 

0000 

0004 

C006 

cooc 

0012 

0014 

LINE 

2C7 
208 
2C9 
210 
211 
212 
21 3 
214 
215 
216 
217 
21 a 
219 
220 
2 2 ·1 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
? . .,.., 
- .::i..) 

234 
235 
236 
237 
238 
239 
240 
241 
242 

DLL - CATA BASES 09/01/80 PAGE 

SCURCE 

DGROU? GROUP OATA,STACKS,BUFFERS 

DATA SEGMENT aYT~ PUaLIC 'DATA' 

; CCNSTANTS 

SLOT_TIM~ ~QU 

~IN_PAC~~T_LEN ~'~ 
~AX_PACKET_LEN ECU 
SEG_3UF_LE~ ~cu 

NUM_TX_3UF ECU 
NUM_RX_3UF ECU 
ATiEMPT_LIMIT EQL' 
6ACKOF~_LI~IT =cu 

64 ;Number of 800nS clock ticks per slot 
60 ;6Q bytes cf he~der and data. 
14+1500 ;14 byte header + 1500 bytes aat~. 
6+MAX_PACKET_LEN+JUNK_BYTES+3 ;os he2der 

1 
4 

; + packet length + garbage + s~fety 
;Number of transmit buffers. 
;Number of receive buffers. 

time. 

factor. 

1 5 
3FFH 

;Maximum number of transmit retries on collision 
;Maximum 10 bits (1023) for random number 
;in backoff alogorithrn. 

; PACKET BUFFER FORMAT 

SEGMNT STRUC 
K,AOSMSGHDR 

ScG_LcNGTH 

DL_DEST 

OL_SOURCE 

DL_TYPE: 

DL_DATA 

DO 

DH 

DB 

? 

? 

;space for the KAOS header when linked to a 
;mailbox. 

;The number of bytes from DL_DEST to the end 
;of the data in the DL_OATA field. 

3 DUP (?) ;The data link destination address field. 

3 DUP (?) ;The data link source address field. 

? 

? 

;The data link type field. 

; T h e d a ta l i n I< d at a f i e 1 cl ; t h i s. ;r, u s t b e a t 
;least 46 bytes and· not more than. 1500 bytes. 

243 SEG~NT ENDS 

0006 
244 
245 
246 
247 
24'9 
249 
250 
251 
252 
253 
254 
235 
256 
257 
258 
259 
260 
2c1 

VAL_OL DEST 06H ;An alternate representation 6f Dl_DEST because 
;ASM86 doesn't allow structure members in some 
;sorts of expressions where is does allow 
;EQU-type constants. 

. , 

; . , 
; 
; 

KAOS OBJ'.:CTS 

This S•2ction uses a version of "SYSGEN.MAC" modified 
to not decleire things external. This was clone so that we could put 
the entire data link in one module, rather than splitting the 
definition of the KAOS objects out into a separate module. 

PU3LIC DLLTxFreeMbx 
%C3J2CTLIST (KAOSOBJECTS) 
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LuC CBJ 

----co 

R 

R 

R 

----SE R 

LI~c 

266 
267 
275 
276 
277 
278 
236 
287 
288 
289 
290 
291 
292 
293 
294 
3 c 2 
303 
304 
305 
306 
3C7 
303 
3C9 
310 
311 
312 
313 
314 
315 
316 
317 
3 2 ,5 
3 2·7 
328 
329 
344 

SC UR Cc 

%MAILBOX CDLLTxFreeMbx) ;The Transmit Free buffer pool; 

%~A!L3CX CDLL_M3X1) 

%MAILBOX (CLL_MBX2) 

;this is used to store buffers which ~re 

;available to the user. 

;Packets are normally sent by CQDLL$TRANSMIT 
;~ithout involving the operating oper~ting 
;system. If there is already a p~cket being 
;sent, howev~r, the new packet will be stored 
;here. The transmit interrupt service routine, 
;rxrsR, does a CReceive at this mailbox 
;and reintializes the transmit hardware 
;if anything is here. 

;CQDLL$TRANSMIT does local locpback on 
;self-salf addressed packets by calling 
;LQOP_PACKET, which copys the packet to a 
;receive buffer ~nd forwards it to the normal 
;received packet processing. 
;If there is no free receive buffer, 
;LOOP_PACKET increments BUF_LOOP ind blocks 
;at this mailbox waiting for ~ buffer. 
;Note that a free buffer is one which is 
;neither in the hands of z user, nor 
;initialized on a receive OMA channel. 
;since there are three receive OMA ch~nnels, 
;and only four receive buffers at this time, 
;there is only one buffer available for 
;1oopback 

%S~MAPHORE CDLL_SEM1,0) ;This semaphore is signalled by the 
;receive interrupt service routine to 
;st~rt up the receive DLLRXF process. 

%PROCESS (Q,OLLRXF,84 ) ;The Receive Forward process. 

345 %ENDL!ST 
350 
351 $:J2CT 

5 



8086/8087/8023 MACRO ASSEMBLER 

LOC OBJ 

0046 

C046 C2 
'???? 
) 

004A ???? 

0 0 4C '?? '?? 

004E '???? 

0050 ???'? 

0052 (2 
? ? '? ? 
) 

0056 ???? 

0058 ???? 

LIN:: 

352 

354 
355 
356 
357 
358 
359 
360 
3 61 
362 

363 
316 4 
365 
366 
367 
3t8 
369 
370 
371 
372 
373 
374 
375 
376 
377 
3 7 .e 
379 
380 
381 
382 
3 ,g 3 
384 
3c5 
386 
387 
388 
389 

390 
3 91 
392 
393 
394 
-o~ .) , .) 

396 
397 
398 
399 
4CC 
401 
402 

OLL - CATA aASES 09/01/80 PAGE 6 

SCURCE 

; 3EGIN~ING OF THE MAIN DATA BASE 
,_ ... _,,,,_._ .. ~--·-....,.._,-·..-- ,..,. ..... ...-....-•-··ro'!' •r .. -~., ,,~ .. ~ 

. ..,., .... , .. -' ~· ... 

oa START ECU ; A 11 m ·am or y between o s _ s TART ci n cl·· ·a·a··~· E"N·o- ·· ......... __ ··· .. ·---....... -............. _ 
;will be initialized to zero by CG:DLL$START. ~-·--·····-~ .. -·-·------····-------· 

; N~TWORK MANAGEM~NT COUNTERS ANO OTHER 09JECTS 

TCTAL_SENT D '~.; 

PRIMARY_CCLL OW 

S~CONOARY_COLL DW 

::xcE::CED_COLL 

TX_PKT_TOC_LONG DW 

TCiAL R=c:IVEC OW 

CRCE:RRS 

D vi 

2 DUP C?) ;The total number of peckets which have 

? 

? 

? 

? 

;been sent by this node. This two-word 
;counter wraps around to zero ~fter reaching 
;its maximum value. At the m2ximum 
;transmission rate, this will take weeks 
ito wrap aroun.cl. 

;The number of packets which have encountered 
;at least one collision. It sticks at OFFFFH. 

;Then number of times there h~s been a second 
;or higher collision. If a pscket has six 
;collisions, PRIMARY_COLL will be incremented 
;by one, and SECONDARY_COLL will be incremented 
iby five. It sticks at OFFFFH. 

;The number of packets which have been aborted 
;becuase they had mode th2n the mzx 
;number of collisions. It sticks at OFFFFH. 

iThe number of times the transmit hardware 
;ufatchdog time has aborted a packat. 
;This should never occur unless there is 
;a serioussoftware or controller hardware· 
;--f a fl u r e • I 't ~r·r1 c k s a t 0-F F F F H • ----

2 OUP (?) ;rhe total number of error-free packets 

? 

? 

;which were addressed to either this node's 
;hostIO or some multicast address it has 
ienabled, and for which some user had 
;done ~ CQDLL$CONNECT for its type code. 

;The number of received packets discarded 
;because they had a CRC error. It sticks 
;at OFFFFH. 

iTha number of received p~ckets discarded 
;beca~se they were longer than MAX_PACKET LEN. 
;It sticks at OFFFFH. 



8C86/3087/8088 ,\1ACR0 A.SScM3L:R 

LCC caJ LINE 

COSA '? ? ? ? 403 
4C4 
405 
4C6 
407 
4C3 
4C9 

case (3 41C 
???? 
) 

00.5C 411 
412 
413 

0062 (2 414 
???? 
) 

415 
416 
417 
.+ 1 8 
41.9 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 

C066 ???? 433 
434 

0068 ?? 435 
436 
437 
438 

0069 ?? 439 
440 
441 
442 
443 
444 
445 

G06A ?? 446 
447 
443 

0068 ???? 449 
45G 
4 51 
452 
453 

uLL - CATA BAS-:s 

SCURC:: 

RSCE?.RS ? 

09/01/80 ?.OGE 

;The number of times the receive interrupt 
;routine has tried to re-initialize a channel 
;but could not get a buffer. This gives 
;some ide~ of how many packets have been 
;dropped becuase there was no buffer to 
;put them in. It sticks at OFFFFH. 

I 

HCSTIO OW 3 OUP (?) ;This node's HostID 

CQ_OLL~HOST!D ECU HOST ID 
PU3L!C CQ_DLL_HOSTID 

LCAOING ow 2 DUP (?) ;The Ether Loading statistic. It is a 

; TRANSMIT CATA 9ASE 

CURRENT PACKET OW ? 

XMIT3USY DB ? 

BACKOFF_WAIT 03 ? 

BACKOFF_CCUNT 03 ? 

BA.CKOFF_MASK ow ? 

;binary fraction in the range 0 <= LOADING < 1 
:representing the fraction of the time 
;the Ethernet cable is busy. It is a moving 
;avarage which is updated each time the 
;routine DLLETHERLOAD is called. Since 
;each sample is a busy or not busy value, 
;it is necessary to avera;e· over ~~ny samples 
;to get a meaningful value. The time constant 
;of this st~tistic is therefore quite long, 
;on the rough order of a minute. Only the 
;high order word of this double precision 
;number is available to the user; the lower 
;word is needed to keep round-off error under 
;control. 

;The offset of the packet currently being sent. 

;This is set to a nonzero value if a 
;transmission is pending and will be 
;reset by the TXISR interrupt service routine. 

;This is set to a nonzero ~alue 
;for a backoff timer interrupt. 
; eecied becuase the 8259A has ~ 

ome 1mes cause a alse interrupt 7. 
;rf this flag is not set, SACRCFi-J.S~ 11i1-r­
;ignore level 7 interrupts. 

;The number of collisions this packet has 
;encountered. 

;This is a mask used by the backoff alogrithm 
;to select the bottom N bits of the value 
;returned by RANDOM, where N is the minimum 
;of BACKOFF_COUNT and 10. 

7 



9086/8087/8088 MACRO ASS'.:MSL:R 

LOC Oi3J 

0060 ???? 

0000 

0002 

L It\ E 

454 
455 
456 
457 
4 5 .3 
459 
460 
461 
4c2 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 

.4 8 3 
434 
485 
486 
487 
488 
I+ 8 9 
490 
4s:1 
492 
493 
494 
495 
496 
4;7 
498 
499 
SGO 
501 
5C2 
S03 
504 
5C5 
506 
507 
508 

DLL - D.ATA 3ASES 09/01/80 PAGE 

SCURCE 

. , 
; 
; . , 
; 
; . , 
; 
; 
; 
; 
; . , . , 
i 
; 
; 
; 
; . , . , 
; 
; 
; 
; 
; 
; . , . , 

M:xr CH 

3C3 TY?:: 

LINK 

RECEIVE DATA BASE 

The receive side is designed to minimize the probzbility 
of dropping packets. The receive interrupt service routinas 
reinitialize the OMA channels as quickly as possible 
so th~t a ouicl< burst of incoming packets up to the size cf the 
rGceive buffer pool ccin be received without losing packets. 
~ i n c e S E R C E S 0 i\1 A 1 o c k s 1 1 p t h e b u f t e r R 0 N I~ u • , ac c;; e s s t o t h i s m e mo r y 
is eli111inzt.3d clur_io..o r:-;iiye burst~ by s+orjng ciJ1 the information 
about a buffer in a 3uffer 
Also, the amoun~ o processins done in the interrupt routine 
is minimized to just saving infor~ation data and resetting the hardware 
so the OMA channels can be reinitialized as fast as possible; the 
rest cf t~e per packet processing, such as address filtering, type 
codG processing and anything which accesses the p~cket buffer, 
is done in the background by the DLLRXF process. This optimizes 
for minimun packet loss at the cost of additional total processing 
ti 111 ·S. 

NCTE: This strategy made a let of sense at design time, ~hen packets 
buffers werg 560 bytes long, giving us 14 receive buffers. Now that 
the Ethernet maximum packet size has been increased to 1500 data 
b y t e s" w e c n 1 y h av e f c rr 0 0 m f 0 u r r e c e i v e b u f f e rs ; 0 p t i m i z in g f 0 r 
f~st reinitialization doesn't make much sense any more. 
Thers is also a possible glitch in the original scheme: there 
is an unconfirmed report that accesses to the OMA controlhr c~n 
also lock up the processor, so the caref~l avoid~nce of the DMA 
bus with the BCBs may be for naught. Rip,:tJ.ng all this out and 
integrsting DLLRFX with the rscaive interrupt routines is a reasonable 
thing to do under these new conditions • 

DW ? 

STRUC 

o~ ? 

D \~ ? 

;The address of the receive interrupt service 
;routine for the next channel to be serviced. 
;All three channels vector through the same 
;state save and restore routine, RXISR, 
;which v&ctors through NEXT_CH to the 
;correct routine 

;This is the structure of the Suffer 
;control Blocks CBCBs). 

;Link to the next element in ~hatever 
;1ist this BCB is linked into. 

;The receive interrupt routines place the 
iworci count read from the OMA controller 
;directly in this word, without processing it. 
;If this BCB were put into a KAOS mailbox, 
;it would contain part of the KAOS link. 
;r don't think the current version ever sends 
;a BCB to a mailbox, however. 

8 



8036/8087/.3088 /·\.~CR 0 ASScMSLC:R 

LOC oaJ L It\ E 

C004 509 
510 
511 
51 2 
513 
514 

OOC6 515 
516 
517 

C06F (24 518 
'? '? 
) 

519 
520 
521 

C087 ? ? ? '? 5 •1? c:. .... 

523 
524 

C089 ???? 525 
526 
527 

COBB ???? 528 
COSD ???? 529 

530 
531 
532 
533 
534 
535 
5 3·6 

C08F ???? 537 
C091 ???? 5 "Z ... ~ 

..J 0 

C093 ???? 539 
540 
541 
542 

C095 ?? 543 
544 
545 

0096 ?? 5 4 6 
547 
548 

0097 ?? 549 
550 
551 
552 
553 
554 

C098 ( 1 555 
?? 
) 

CC99 ( 1 556 
???? 
) 

0093 (24 557 

DLL - CATA aAs:s 

SCURC: 

BG F 

8CB_TYPE 
3C8_TY?c L'.:N 

3C3 

8C3 H:: .i'.\ D -

FREE HE .A 0 

RCVD HEAD -
RCVO TAIL -

RX1_8UF 
RX2_3UF 
RX3_'3UF 

t3CF_LOOP 

8UF_FIRST 

8UF_COUNT 

ow 

:NCS 
EQU 

08 

ow 

DH 

ow 
ow 

08 

02 

03 

? 

6 

09/01/80 PAGE 

;The offset of the buffer into the static. 
;This number is needed because the OMA 
;controller thinks that the first byte 
;of static memory is address zero. 

;The length in bytes of this structure 
;for initializing the data base in CQDLL$START. 

NUM_RX_SUF*BCB_TYPE_LEN DUP (?) ;Space. for the BCBs. 

? 

? 

? 
? 

? 
? 
? 

? 

? 

'? 

;The head pointer for a stack containing 
;the free CBCas). 

;The head pointer for a stack containing 
;ecBs which point to free receive buffers. 

;The head and tail pointers to a FIFO queue of 
;ecss which point to receive buffers containing 
;packets which have just been received. This 
;queue is filled by the receive intarrupt 
;service routines, and emptied by the 
;receive forward process. 
;IMPORTANT: RCVO_TAIL must be initialized 
;to point to RCVO_HEAD. 

;The addresses of the buffers currently 
;initialized on the receive OMA channels. 
;WARNING: These variables MUST remain in 
;sequence because some set-up routines 
;index into this as an array. 

;The number of loopback buffers needed by the 
itransmit side. 

;The number of the first receive channel which 
ineeds to be reinitialized with a buffer. 

;The number of receive channels which need 
;need to be reinitialized with a buffer. 

i MULTICAST ID TABLE 

ALL MC 08 1 DUP (?) ;True if 211 multicast IDs are to be accepted. 

MCIOL 1 CUP (?) ;The number of multicast IDs in the table. 

MC!Q ow 8*3 DUP (?) ;The table of multicast IDs to accept~ 

9 



80861808718088 MACRO ASS~MBLER 

LOC 08J 

coca 

coco 

CODD 

COEO 

???? 
) 

( 1 
???? 
) 

{3 
???? 
) 

(8 
???? 
) 

( 1 
?? 
) 

0 0 i: E 

cooo <1 
???? 
) 

0018 ----

LIN:: 

558 
559 
56C 
561 
- I.? 
) '"' -

563 

564 

565 
566 
567 

568 
569 
570 
5 71 
572 
573 

.u:..;.~ 
r;;1'1-
575 
576 
577 
573 
579 
580 
581 
582 

583 
584 
585 
586 
587 
588 
589 
590 
5 91 

R 592 
593 
594 

DLL - CATA BASES 09/01/80 PAGE 10 

SCURCt: 

. , DATA LINK TYPE OEMUX TABLE 
I 

TY?EL ow 1 OUP (?) iThe number of types in the tcible. 

TY PET QltJ 8 CUP {?) iThe table of types. 

TYPEM 8 DU? (?) ;The mClilboxes to which to send packets of 

icorresponding type. 

08 1 OUP ( '? ) . NUMBER OF TIMES TX DETECTS RC VER HUNG , RC V _;;ANG 

; ENO OF TH~ INITIALIZ~D DATA BASE 

D~ cNC '.:CU iEnd plus one of the initialized cicita base; 
izll memory be~ween DB_START snd here ~re 

the 

;-e.l a i:11 e cl t o-z-e-r-o-b-y-C Q 0 LL $-~r-1-\-~--------

DATA ENOS 

; DEFINITION OF BUFFER SEGMENT 

3UFF~RS SEGMENT CCMMON 'BUFFERS' 
SUFFER_START OW 1 DUP (?) ;Definition of the buffer segment. 

5UFF5RS ~NCS 

; BEGINNING OF CODE SEGMENT 

CGROUP GROU? COCE 
CODE SEGMENT BYTE PUBLIC 'CODE' 

ASSUME OS:DGROUP,CS:CGROUP 

OGRP DGROUP iOFFSET OF DGROUP FOR INITIALIZING OS 

$EJECT TITLE ('DLL - NETWORK MANAGEMENT ROUTINES') 

------i _________ ,/ 



8086/8087/8088 MACRO ASSEM3L~R 

LOC C3J LINE 

595 
596 
597 
598 
599 
6CO 
601 
6C2 
6C3 
604 
605 
6Cc 
6C7 
608 
609 
610 

# 611 
612 

0000 613 
G001 614 

615 
616 

001A 1 4 R 617 
001a 4600 
0010 1 2 R 618 
001E 4AOO 
0020 1 2 R :S 1 9 
c 0 21 4C 00 
0023 1 2 R 620 
C024 4200 
0026 12 R 621 
C027 5000 
0029 14 R 622 
C02A 5200 
002C 1 2 R 6?~ ....... 
0020 5600 
C02F 1 2 R 6 ",)I .... .,. 
C030 5800 
0032 1 2 R ~ .... c: ot. ,_, 

0033 SAOO 
0035 06 R 626 
CC36 scoc 
0038 G2 R 6 2 7 
C039 6400 

""'"" ,.... 
0-'C 

OOCA 629 
630 
631 
632 
633 
634 
635 
6 3 ,5 
637 
63 ,g 

DLL - N~TWORK MANAGE.MENT ROUTINES 09/01/80 ?AGE 

SC UR Cc 

;;; The Network Management routines are driven off a table with 
; th9 following structure: 
; 
; Byte C: 
; Bits 0-2: Th9 length in bytes of the object 
; Bit 3: Set if the object is clearable 
; Bit 4: Set if the object is setable. 
; 3ytes 1,2: The base address in the current data segment of the 
; first or only instance of the object. . 
I 

; In addition, the following constant defines the limits 
; of the data structure: 
; 
; LAST C3JECT: The number of the last object in the t~ble. 

CTL 
OBJ 
CTL_FLD 
LCC 
OBJ 

TA3L!:. 

RECORC 
STRUC 
DB 
O~i 

ENOS 

oeJ 

OBJ 

OBJ 

03J 

OBJ 

OBJ 

02J 

oaJ 

OBJ 

OBJ 

03J 

CLR:1=Q,SET~1=0,LEN:3=2 

? 
? 

<CTL<1,,4>,QFFSET DGROUP:TOTAL_SENT> 

<CTL<1>,QFFS~T DGROUP:PRIMARY_COLL> 

<CTL<1>,QFFSET DGROUP:SECONDARY_COLL> 

<CTL<1>,QFFSET DGROUP:EXCEEDED_COLL> 

<CTL<1>,QFFSET DGROUP:TX_PKT_TOO_LONG> 

<CTL<1,,4>,0FFSET DGROUP:TOTAL_RECEIVEO> 

<CTL<1>,QFFSET DGROUP:CRCERRS> 

<CTL<1>,0FFSET DGROUP:FRMERRS> 

<CTL<1>,QFFSET DGROUP:RSCERRS> 

<CTL<,,6>,0rFS=T OGROUP:HCSTIO> 

<CTL<,,2>,QFFSET DGROUP:LOADING+2> 

LAST C8JECT EQU 10 

;;; DLLSREAD (OBJECT, MODIFIER, VALUE$P) - READ NETWORK MANAGEMENT OBJECT. . 
I . , P.ARAM~TERS: 

OBJECT= TH~ OBJECT NUMBER (WORD). . , 
; MODIFIER = WHICH COPY THE OF THE OSJECT (WORD, INGCREO). 

11 



8086/8087/8088 MACRO ASS~M6LER 

LOC 03J 

C03a 
0038 E81EOO 
OtJ3E F3 
C03F A4 
0040 8BC3 
0042 C3 

0043 
0 0 4 3' E 81 6 0 0 
C046 F6C210 
0049 7.407 
C043 A4 
004C C644FFOC 
0050 E2F9 
0052 F3 
0053 A4 
CC54 88C3 
0056 C3 

LIN t: 

639 
640 
641 
642 
643 
644 
645 
64 6 
647 
648 
649 
650 
651 

652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
6 71 
672 
.6 7 3 
674 
675 
676 
677 
678 
679 
680 
681 
632 

683 
684 
6.S 5 
686 
687 
6.S 8 
61'3 9 
6'10 
691 

DLL - N~TWCRK MANAGEME~T ROUTINES 09/01/80 PAGE 

SC UR CE 

; 
; 
; . , 
; 
; 
; 

DLLREAD: 

. . . , , , 
i . 
I 

i 
i . , 
; . , 
; 
i 
; . , 
; 
; 

VALLESP = POINTER TO A BUFFER TO RETURN THE VALUE IN (WORD). 

RETURNS: 
THE 3UFFER POINTED TO BY VALUE$P CONTAINS THE CURRENT VALUE OF 

THE CBJECT. 
AX = THE LENGTH IN BYTES OF THE OBJECT. 
AX = 0 IF ILLEGAL PARAMETER. 

PU3LIC DLLREAO 

C.A LL 
REP 

SERVIC 
MCVS3 

MCV 
RET 

AX,3X 

DLL$READC (OBJECT, MODIFIER, VALUE$P) - READ AND CLEAR 
NETWORK MANAGEMENT OBJECT. 

PAR.AMETERS: 
OBJECT= THE OSJECT NUMBER (WORD). 
MOCIF!ER = WHICH COPY THE OF THE OBJECT (WORD, IGNORED). 
VALUESF = POINTER TO A BUFFER TC RETURN THE VALUE IN (WORD). 

RETU~NS: 
THE 3UFFER POINTED TO BY VALUE$P CONTAINS THE CURRENT VALUE OF 

THE 03JECT. 
THE 03JECT HAS BEEN CLEAR~D TO 0 IF A CLEARABLE OBJECT. 
AX = THE LENGTH IN BYTES OF THE oaJECT. 
AX = 0 IF ILLEGAL PARAMETER. 

Pl!3LIC OLLRcAOC 
OLLR,:AOC: 

CALL 
TEST 
JZ 

ROC1: MOVSB 
MOY 
LCCP 

RCC2: Re? 

MCV 
R2T 

SERVIC 
QL,MASK CLR 
RCC2 

iTEST IF OBJ~CT IS CLEARA8LE 
;IF NOT CLEARABLE 

BYTE PTR DS:CSI-1J,O 
RCC1 
MOVS8 iTHIS WILL EXECUTE ONLY IF FROM BRANCH 

_, , , DLLSSET (CBJ~CT, MODIFIER, VALUE$P) - SET NETWORK MANAGEMENT OBJECT. 
; 
; PAR.AMETERS: 

12 



8086/8087/8083 MACRO ASS5M3LER 

LOC OBJ 

0057 33CO 
0059 C20800 

case 58 
OOSD Sf: 
oos= SF 
OOSF 07 
C060 SA 
co 61 53 
C062 56 
0063 50 

0064 83FaCA 
0067 7F19 

CC69 83C3 
OC6a 0303 
c 0 6 j) 0308 
006F 2E8BB71B00 
0074 2E8A971.AOO 
0079 SAC.~ 

007B 81 E1 C?OC 
007f 8809 

0081 C3 

C082 33CO 
0084 58 
C085 C3 

LIN~ 

692 
693 
694 
69 5 
696 
697 
693 
699 
?CC 
7C1 
7C2 
703 
7C4 
7C5 
7C6 
7C7 
7C8 
709 
710 
711 
71 2 
713 
714 
715 
716 
717 
71 8 
719 
720 
721 
722 
723 
724 
725 
'726 
727 
7 2 ,5 

. 72 9 
73C 

R 731 
R 732 

733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
71+ 6 

DLL - NETWCRK ~ANAGEMENT ROUTINES 09/01/80 PAGE 

SCU?.Cc 

. , . 
.I . 
.I . 
.I 

; . , . 
.I 

OBJECT = THE OBJECT NUMBER (WORD). 
MODIFIER =WHICH COPY THE OF THE OBJECT (WORD, IGNORED). 
VALU~tP = POINTER TO SUFFER. CONTAINING NEW VALUE FOR OBJECT (WORD). 

RETURNS: 
AX = T~~ LENGTH IN 9YTES OF THE OBJECT. 
AX = 0 IF ILLEGAL PARAMETER • 

?LBLIC OLLS::T 
DLLS::T: XOR ;NO SETABLE PARAMETERS; RETURN ZERO 

, , . 
I . 
I 

; 
; 
; . , 

SERVIC: 

S 2R1 : 

, , 
; 

RET 

s::RVIC -
RETURNS: 

(3X) 
(SI) 

(DI) 
(OL) 

PCP 
POP 
PCP 
PCP 
POP 
PCF 
PUSH 
PUSH 

CMP 
JG 

MCV 
ADO 
ACD 
MCV 
MOV 
MOY 
ANC 
\10 v 

RET 

XOR 
PCP 
RET 

DATA INTERFACE SERVICE ROUTINE 

= CCX) = OBJECT LENGTH. 
= ?OINTEr<. TO OBJECT. 
= POINTER TO VALUE BUFFER. 
= CTL BYTE FOR OBJECT. 

AX ;My RETURN ADDRESS 
SI ;CALLER'S RETURN ADDRESS 
DI ;VALUE POINTER 
ES 
DX ;MODIFIER 
3X ;csJECT 
SI ;RESTORE RETURN ADDRESSES 
AX 

3X,LAST OBJECT 
SER1 ;IF ILLEGAL OBJECT NUMBER 

Ax,sx ;MULTIPLY OBJECT NUMBER aY 3 
3X,BX 
sx,Ax 
SI,TAaLE[BXJ.LOC ;READ OBJECT BASE ADDRESS 
OL,TASLE[BXJ.CTL_FLD iREAD OBJECT LENGTH 
CL;OL 
cx,MASK LEN ;EXTRACT LENGTH FIELD OF "CTL" 
3X,CX ;WANT TO RETURN LENGTH IN BX ALSO 

iILLEGAL ITEMi RETURN 0 TO ORIGINAL CALLER 
iCLEAR LOCAL RETURN ADDRESS 
;RETURN TC CALLER'S CALLER 

3UMPCNT - USED TO BUM? STICKY 16 BIT COUNTERS 

13 



E086/8087/3085 MACRO ASSEMBLER 

LOC OBJ 

C086 FrOS 
0038 7502 
CO.SA FFOD 
008C C3 

0028 

C0.30 
0080 50 
G08C: 53 
C08F 52 
C090 A1.S200 
co 93 8306FF 
C096 f 7'.:3 
C09S C1CO 
C09A 830200 
0090 52 
009:: A16400 
C 0A1 F 7 E: 3 
COA3 5 i3 
OOA4 03C3 
CCA6 830200 
00A9 A36200 
COAC E420 
C 0 A:: A804 
0080 7403 
COB2 83C228 
CCB5 89166400 
GC39 5 .£\ 
003A 58 
0088 58 
COBC C3 

R 

R 

R 

R 

L I N :: 

747 
7 4 e 
'? 4 9 
750 
751 
752 
753 
754 
755 
756 
757 
753 
759 
760 
7 61 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
78C 
7 81 
782 
783 
784 
785 
786 
787 
7 8 ~3 
789 
790 
7 91 
792 
793 
794 
795 
796 
797 
79 .3 

799 
3CO 

DLL - NETWCRK MANAGEMENT ROUTINES 09/01/80 PAGE: 

SOURCE 

; (DI).= ADCRESS OF 16 BIT COUNTER 
; 
SUM?CNT: INC WORD PTR CDIJ 

BC1 JNZ 
o:c WORD PTR [OIJ ; FLOWED OVER TO Q, R~SET TO CFFFFH 

SC1: R'.:T 

. . . , , / . , 
; 
; 
; 
; 
; 
; . , 
; 
; 
; 

DLLETH~RLCAD - ENTRY POINT FOR COMPUTING ETHER LOADIN~. 

This rcutine is called about every 25 mS by the KAOS 
real-time clock intarrupt servica routine. It computes a 
ruovin; average of the amount of traffic on the Ethernet 
by sampling the Carrier Sense CCS) flag and computing a 
new average according to the formula: 

LOADING(T) = C1-ALPHA/64K) * LOAOINGCT-1) + CALPHA/64K)*CS(T) 

w~ere LOACING is interpreted as a binary fraction in 1he 
r2nga 0 <=LOADING< 1. 

ALPHA ECU 40 
PLBLIC DLLETH=RLOAO 

OLLETHERLOAO: 

0 EL 1 : 

PUSH AX ;SAVE REGS I USE 
PL.SH 
PUSH 
MGV 
MCV 
MUL 
RCL 
ACC 
PUSH 
>\CV 
MUL 
POP 
ADO 
ACC 
MOY 
IN 
T £:ST 
JZ 
ACO 
MCV 
?C? 
PCP 
PCP 
RET 

BX 
DX 
AX,WORD PTR LOADING ;MULTIPLY BOTTOM HALF 
BX10FFFFH-(ALPHA+1) 
ax 
AX,1 ;ROUND TOP PART, DISCARD LOW FART 
ox,o 
DX ;SAVE TOP PART 
AX,WORO PTR LOADING+2 ;MULTIPLY TOP HALF 
ax 
SX ;ADD TWO PRODUCTS 
Ax,sx 
ox,o 
WORD PTR LOADING,AX 
AL,PIOA ;READ CS FLAG 
AL,Q4H ;TEST FLAG 
DEL1 ;IF NC CS 
DX,ALPHA ;ADO TO PERCENTAGE 
WORD ?TR LOAOING+2,ox 
DX 
BX 
AX 

801 S~J~CT TITLE C'DLL - MULTICAST PROCESSING') 

14 



8086/8087/8088 MACRO ASSEM9LER 

LOC OBJ LINE 

,g c 2 
303 
3 CI+ 
3C5 
806 
807 
3C8 
,g c 9 
s 1 a 
811 

0030 812 
0030 SA 813 
008E 58 314 
003F 52 51 5 
occo 9C 816 
aoc1 FA 817 
OOC2 300100 618 
CGC5 7507 81 9 
OOC7 C-506980001 :g 2 a 
oocc E 81 5 3 21 
OOCE 300200 822 
CGD1 7508 823 
0003 C6069800FF 324 
0008 8022 ('\ .... ,.... 

c:::) 
CODA E6E1 826 
CODC 90 827 
CODD C3 822 
GODE C606980CCO R 829 
0023 BOZA 830 
GOES c621 ;j 31 
COE? 90 332 
COE8 C3 833 

834 
335 
336 
837 
''"'..., ("" Ci.) c 
339 
840 
341 
842 
343 
844 
345 
346 
347 
.3 4 8 

GO 9 849 
co 9 58 350 
00 A SB 851 
OOEB 50 852 
GC::c 9C 353 
COED FA 854 
GOEE E85500 355 
COF1 COC.3 856 

DLL - N~TWCRK MANAGEMENT ROUTINES 

SCURCE: 

. . . , , , OLL$S~T$MOCE (MODE) - SET ADDRESS RECOGNITION MOOE. 
; 
; PARAMET~R: 

; MODE: C = NORMAL MODE. 
; 1 = All MULTICAST. 
; 2 = PROMISCUOUS. 
; t.LL OTHERS = NORMAL MODE. 

PU3LIC 
DLLSETMOOE: 

PCP 
PCP 
?LSH 
PUSHF 
CLI 
CM P 
JNZ 
MOV 
JMP 

DSM 1 : CMP 
JNZ 
MOY 

DLLSETMODc 

ox 
AX 
DX 

AX, 1 
OSM1 
ALLMC,1 
SH CRT OSM3 
AX,2 
DSM2 
ALLMC,OFFH 

;MAKE THIS A CRITICAL REGION 

;TEST FOR "ALL MULTICAST" 
;IF NCT 

;TEST FOR PROMISCUOUS MOOE 
;IF NOT 
;s2T ALL MULTICAST FLAG 

09/01/80 ?AGE 

MCV AL"P!CSENP ;TELL HARDWARE TO ACCEPT EVERYTHING 

OSM2: 
OSM3: 

... 
' I I 

; 

OUT 
?CPF 
RET 
MOV 
MOV 
Ol.JT 
POPF 
RET 

PIOB"A.L 

ALLMC,O 
AL"PIOSEN 
PIQS,AL 

;NORMAL MOOE. CLEAR "ALL MULTICAST" FLAG 
;CLEAR PROMISCUOUS MODE 

;DONE - RETURN 

DLL$ACDMCIC CMCID$Q) - ADD MULTICAST ID. 

; PARAMETER: 
; MCID$0 OFFSET OF 6-SYTE MULTICAST IO. 
; 
i 
; . 
I 

RETURr\S: 
AL = 0 - OPERATION COMPLET~. 
AL = 1 - LIST OVERFLOW. 

?L3LIC OLLADOMCIO 
OLL.4DDMC!C: 

PC? AX ;RETURN ADDRESS 
?OP SX 
PUSH .AX 
PUS HF ;~AKE THIS A CRITICAL REGION 
CLI 
CALL CHECKMCID ;CHECK IF ALREADY IN LIST 
RCR AL"1 

1 5 



80861808718088 MACRO ASSEMSLER DLL - MULTICAST PRCC::SSING 09/01/80 PAGE 16 

LOC 03J LI t-:: SCURCE 

OOF3 721F 857 JC ADM1 
353 

Cuf 5 A19900 859 •
1·iC V AX,MCIOL ;LENGTH OF TASLE 

OOF8 300800 860 CMP AX,8 ;MAX LEN 
car= s 7 01 3 361 JGE ACM2 ; rr= MAX LEN EXCEEDED 

c62 
OOFD 3406 863 MCV AH J' 6 ;COMPUTE INDEX INTO TABLE 
COFF F 6 C: 4 .s 6 4 MUL AH 
0101 8F9o00 R 865 MGV DIJ'OFFSET DGROUP:MCID 
0104 03F8 866 ACC OIJ'AX 

867 
C106 8SF3 368 MOV S!J'BX ;MOVE INTO TABLE 
0108 1 = 869 PU SH OS 
0109 C7 870 POP ES 
C-1 OA 390300 871 MCV c x J' 3 
0100 FC 872 CLO 
c10:: F3 ,g 7 3 REP MCVS~·J 

010F AS 
c 11 0 FF06990G R 874 INC MCIOL ;ONE MORE IN TABLE 

875 
G114 32CO 876 A 0M1 : ·XOR ALJ'AL ;RETURN SUCCESS 
0116 90 877 PCPF 
0117 C3 878 RET 

879 
G 11 8 6001 880 AC~~2: MCV AL,1 ;RETURN FAILURE 
011.A 90 8 81 ?OPF 
0110 C3 se2 R2T 

883 
884 
885 
886 
887 . . . DLL$0ELMCIC CMICD$0) .I , , - DELETE MULTICAST ID. 
888 . , 
889 ; PARAMETER: 
390 ; Mcro;o - OFFSET OF 6-8YT2 MULTICAST ID. 
891 
892 
893 PU3LIC DLLOELMCIO 

C11C 894 DLLDELMCIC: 
011 c 58 395 PCP AX ;RETURN ADDRESS 
0110 SB 896 POP sx ;ro 
G 11 E 50 397 Pt.; SH AX 
011F 9C 898 PlJSHF ;MAKE THIS A CRITICAL REGION 
C120 FA 899 CLI 
01 21 E82200 9CG CALL CHECKMCID 
C124 DOC8 901 RC R AL,1 ;CHECK IF IN LIST 
0126 7315 902 JNC OMC1 ;rF NOT IN LIST 

9C3 
C128 88FE 9C4 MCV 0 I, SI ;DESTINATION IS MATCHING ENTRY 
012A 83C606 9C5 ADD SI,6 ;souRCE IS NEXT ENTRY 

9C6 
0120 49 907 DEC ex ;COMPUTE NUMBER TO MOVC: 
iJ 1 2 E 8BC1 908 MOV Ax, ex 
c 1'30 03C9 9G9 ACD cx,cx 
0132 03C8 910 .U. cc CXJ'AX 



8086/8087/8088 MACRO ASS2M3l~R 

LOC C3J 

C134 1E 
0135 07 
0136 FC 
C137 F3 
0138 AS 
C139 FFOE990C 

0130 90 
013E C3 

LINE 

911 
91 2 
91 3 
914 
915 

91 6 
917 
918 
919 
92C 
921 
922 
923 
924 

DLL - MULTICAST PROCESSING 

SCURC:; 

Dl' C 1 : 

. . . 
' I ' 

PUSH 
PCP 
CLO 
KEP 

D::C 

PCPF 
~ !:T 

OS 
::s 

MO V Svl 

MCIDL 

iMov= DOWN 

;ONE LESS IN TABLE 

DLLSCLEARMC - CL~AR MULTICAST LIST. 
925 ; 

013F 
G13F C706990CCOOO 
0145 C3 

C146 
0'146 8BOE990C 
014A E31E 
C14C 8807 
014E 835702 
0151 8B7F04 
0154 829300 

0157 3304 
0159 750A 
0158 385402 
C15E 7505 
0160 387C04 
0163 7408 

R 

R 

R 

926 
927 
923 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
94C 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 

?U3LIC OLLCLEARMC 
DLLCLEARMC: 

. . . , , , . , 
; 
; . , 
; 
; 
; 
; 
; . , 

MCV MCIDL,O iCLEAR LIST 
RET 

CHECKMCID - CHECK FOR MULTICAST ID MATCH. 

PARAMET:'.R: 
[BXJ - POINTER TO 48-BIT ETHERNET ADDRESS TO CHECK. 

RETURNS: 
AL = TRUE - ADDRESS WAS IN MCID TABLE. 
AL = FALSE - ADDR~SS WAS NOT IN TABLE. 
IF TRUE, a-ex = INDEX INTO MCID TABLE 

AND SI POINTS TO MATCHING ENTRY. 

; PRcSERVES: 
; sx 

CH::C~<.YCIO: 

MCV 
JCXZ 
MCV 
MCV 

CX,MCICL 
CMCI03 
AX,[SXJ 
ox,csx+2J 

MOV or,csx+4J 

iNUMBER OF MCID'S 
iIF NOT MCID'S 
;LOAD ADDRESS 

MCV SI,OFFSET DGROUP:MCID 

CMCID1: CM? 
JNZ 
CM? 
JNZ 
CM P 
JZ 

AX,CSIJ 
CMCID2 
ox,csr+2J 
CMCID2 
OI,[SI+4J 
CMCID4 ;IF A MATCH 

09/01/80 PAGE 17 



8086/8087/SOES MACRO ASSEM3LER DLL - MULTICAST PROC~SSING 09/01/80 PAGE 18 

LOC 03J LINE SCURCc 

G165 83C606 965 C tJ CID 2: ADD SI,6 
C168 E2ED 966 LGOP Cr-'.CID1 

967 
G16A 32CO 968 Cfw'CID3: x 0 P. AL,AL ;R=TURN FALSE 
016C C3 969 REi 

970 
C16u BOFF 971 C~CI;J4: MCV AL,QFFH iRETURN TRUE 
c 1 6 r= C3 972 REi 

973 
974 
975 $i:JECT T!TLE C'DLL - TYPE PROCESSING ROUTINES') 



8086/8087/8088 MACRO ~SS2MBLER 

LOC OSJ L :L N E 

976 
977 
978 
179 
980 
981 
982 
9 :3 3 
984 

DLL - TYPE PROC2SSI~G ROUTINES 09/01/80 PAGE 

SOURCE: 

. . . , , , 
i 
i 
; 
; . , . , . , 
i 

OLLCONNECT (TYPE, MBX$0) - REGISTER USER OF A DLL TYPE. 

PARAM:r=Rs: 
TYP~ - THE 16-3IT TYP= CODE 
M3Xi0 - OFFS~T OF A MAILBOX HEADER TO SEND PACKETS OF THIS TYPE TO. 

R::TUR~S: 

Al = 0 - OPERATION COMPLETE. 
AL = 1 - LIST OVERFLOW. 

935 i 

0170 
C170 
G 1 71 
0172 
0173 
C175 
C179 
G17C 

017= 
a 1s1 
C182 
0183 
c 1 84 
0185 
C186 
0188 
01 88 
C18D 

018F 
0191 
(J 194 
C198 
C19A 

019C 
019E 

SA 
5B 
58 
86C4 
SBOEC30C 
83F90.S 
7 41 = 
BFCDGO 
FC 
1:. 
07 
f 2 
AF 
7507 
89SDOE 
32CO 
FF::2 

8905 
895010 
FF06CBOC. 
32CO 
Frc2 

B 001 
FF E2 

R 

R 

986 
987 
928 
989 
990 
991 
992 
993 
994 
995 
996 
997 
993 
999 

10CO 
10c1 
1002 
10C3 
1004 

1005 
1006 
1007 
1 OG ,g 
1009 
1010 
1011 
1 1] 1 2 
1013 
1014 
1015 
1016 
101 7 
1018 
1019 
1o2a 
10 21 
1022 
1023 
1024 
1025 
1026 
102 7 
1028 
1029 

i ACCESSES: 
THE TYPE TABLE • . , 

PUBLIC DLLCONNECT 
DLLCONNi:CT: 

RT Y 1 : 

RTY2: 

. . . , , , 
i 
; 
i . , 
; . , 

POP OX 
POP ax 
POP .n.X 

iMBX 
iTYPE 

XCHG AL,AH 
MCV CX1TYPEL 

iPUT BYTES IN PROPER SEQUENCE 
iNUMBER OF TYPES 

C~? CX,8 
JZ RTY2 iNO MORE SLOTS LEFT 

;'·10V 
CLO 
?LSH 
PCP 
REP~.JZ 

JJI,QFFSET DGROUP:TYPET 
p:;v~~ 

JNZ 
MCV 
XOR 
J tJ p 

;-.. 1cv 
MGV 
INC 
XCR 
J ;\J p 

MCV 
JFP 

~Lsw ;sEARCH LIST r~ f> 
R TY 1 ; I F N 0 T MA TC H p _J . rv· . · .. , ··., 
[CIJ+(TYPEM-TYPET)-2,BX iSTORE NEW MBX FOR OLD TYPE ~-11/ 
AL,AL iOPERATION COMPLETE 
OX iR=TURN -. 

CCIJ,AX iSTORE TYPE AT ONE PAST LAST IN LIST MAi • .f"1·'h£-) 
CCIJ+CTYPEM-TYPET)1BX iSTORE MBX (I~. ~, 
TYPEL iONE MORE IN LIST 
AL1AL iOPERATION COMPLETE 
OX iRETURN 

iTABLE OVERFLOW 
iRETURN 

DLLDISCONNECT (TYPE) - REMOVE USER OF A DLL TYPE. 

PARAMET~RS: 

iYPE - THE 16-BIT TYPE CODE. 

.ACCESSES: 
THE TYPE TABLE • 

19 



80861808718083 MACRO ASSEMBLER 

LO~ C3J 

01 AO 
C1AO SA 
01A1 58 
G1.A2 86C4 

01A4 8i30cCBOC 
C1A8 oFCDOO 
01AB FC 
01AC 1:: 
C1AD 07 
01AE F2 
01AF AF 
0130 751A 

c1a2 9c 
0183 FA 

0184 86F7 
C186 .S3cF02 
C1o9 8BOF 
01 63 51 
G18C F3 
01BD AS 

G1BE 8D7F10 
C1 C1 807502 
G 1 C4 5 9 
01C5 F3 
C1C6 AS 

C1C7 FFOECBOC 
c1ca so 

01CC rFE2 

R 
R 

LINE 

1030 
1031 
103 2 
1033 
1034 
1035 
1036 
1037 
1033 
1039 
1040 
1041 
1042 
1043 
1044 

1045 
1046 
1047 
1048 
1049 
1OS0 
1051 
1052 
1053 
10 5 4 
1055 
1056 

1057 
1058 
1059 
10 60 
10 61 

1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 

DLL - TYPE PROCESSING RCUTIN~S 

SCURCc 

PUBLIC OLLOISCONNECT 
QLLDISCONl\'.:CT: 

PCP DX 
PCP .AX 
XCHG AL,AH 

iRETURN ADDRESS 
;TYPE coo= 
;PUT BYTES IN RIGHT ORDER 

; SEARCH TABLE FOR TYPE 

. 
I 

DIS 1 : 

MCV 
MCV 
CLO 
PU SH 
PCP 
.=<2PNZ 

JNZ 

cx,TYPEL ;NUMBER OF TYPES 
O!,QFFS2T DGROUP:TY?ET 

DS 
=s 
SC ASH 

DIS1 

;SEARCH 

;rp NO MATCH 

R2MOVE FROM TABLE 

PUS Hf 
CLI 

MCV 
SUB 
MCV 
PC SH 
REP 

LEA 
LEA 
POP 
REP 

DEC 
PCPF 

Jf'J p 

sr,or 
or,2 
sx,or 
ex 
MCVSH 

;CRITICAL REGION 

;MOVE ENTRIES DOWN 
;SAVE .A.DDRESS 
;s.AVE COUNT 
;MOVE TYPE TYBLE DOWN 

OI,[BXJ+(TYPEM-TYPET) ;REPEAT FOR MBX TABLE 
SI,[DIJ+2 
ex 
MC VS~~ 

TYPEL 

DX 

iCNE LESS IN TABLE 
iRESTORi: FLAGS 

iRETURN 

1070 $EJECT TITLE C'DLL - INITIALIZATION ROUTINE') 

09/01/80 PAGE 20 



8086/8087/8088 MACRO ASSEMBLER 

LOC C3J 

C1CE 

G1C2 02 
01CF 380COO 
0102 50 
a 1 03 !::80000 

0106 1 E 
C1D7 07 
a 1 oa 8000 
01DA BF4600 
C1DD B9A800 
01=0 f 3 
C 1 E 1 AA 

C1E2 C7066DOCC604 
G 1C:3 C706:SDOC-3800 
01 E:: C606<760C01 
01 F3 C606970003 

G1F3 S70A 
01 F .~ E 4;: 1 
C1FC 8AD8 

01FE BO.El, 
C200 c 6E1 
C202 E606 
0204 E605 
C206 32CO 
G208 E6C2 
C20A E6C2 
C20C E6C3 

R 

-

R 

R 
R 
R 
R 

L I t\ E 

1071 
1072 
1073 
107 4 
1075 
1076 
1077 
1078 
1079 
1080 
1 081 
108 2 
1083 
1084 
1085 
1086 
1087 
10 8 ,3 
1089 
1090 
1091 
10 9 2 
1093 
1094 
1095 
1096 
1097 
1098 
10 ·; 9 
1100 
11 c 1 

1102 
1103 
1104 
11C5 
1106 
11G7 
11G3 
1109 
111 0 
1111 
111 2 
111 3 
111 4 
111 5 
111 6 
111 7 
111 3 
111 9 
'11 2 D 
11 21 
1122 . 
1123 
1124 

DLL - INITIALIZATION ROUTINE 09/01/80 PAGE 21 

r 

) 

l 

SCURCE 

, , , . , 
; 
; 
; 
; 
i 
; 
; 
; 
; 

OLLSTART 

DLLSTART PERFORMS ALL INITIALIZATION NEEDED FOR OLL. 

RETURNS: 
AX = 0 -- INITIALIZATICN SUCCESSFUL 
AX = 02H -- HARDWARE ~AILURE PREVENTED READING HOSTID. 

NCTE: The hardware is not supposed to fail while re~ding 
the HOSTIO, but there is a bad hardware race condition 
which can cause it to fail at temperture extremes. 

PUBLIC OLLSTART 
DLLSTART: 

; CREAT~ KAOS OBJECTS 

. , 

. , 

; 

,,,. 
SR T 1 : 

/ 

PUSH 
MCV 
PUSH 
CALL 

cs ~ 
AX,OFFSET CGROUP:KAOSOSJECTS ~c;Jg.,t~ 

~~CR EAT ELIS T ~ f'A~~'!l/'liflJ 
CLEAR DATA BASE 

PUSH OS 
PCP ::s 
MCY AL,Q 
MCV OI,OFFSET DGROUP:DB_START 
MOV CX,OB END - DB START 
REP STCSB iCLEAR MEMORY 

INITIALIZE VARIABLES WHICH NEED NONZERO INITIAL VALUES 

MCV 
MOV 
MCV 
MOV 

NEXT_CH,QFFSET CGROUP:RX1ISR 
RCVO_TAIL,QFFSET DGROUP:RCVD_HEAD 
BLF F!RST,1 ;MARK THAT ALL CHANNELS NEED INITIALIZATION 
BUF=COUNT,3 ~J~@L 

READ HOST ID FROM SERDES 

MCV 
IN 

.,.M 0 V 

MOY 
OUT 
OUT 
OLT 
XOR 
OUT 
SJ.J. T 

fOUT 

BH,10 
AL,PICMASK 
3L,AL 

iUP TO 10 RETRIES 
iSAVE PIC MASK IN BL 

AL,PIOCLR ;CLEAR SERDES ~·JJrlvA 
PIC3,AL ~J 
R E s = T - c H ANN 2L - c 0 u NT E R , AL ; s y N c H H A R D w A R E \; ITH s 0 FT w A P: c I Jutv_. -~.I tr>"-1 ~ tl'I' & eiC: 
RESET_ERRQR,AL ;CLEAR ANY EXISTING ERROR FLAGS ~D~O DV'lU"<V 
AL,AL ;~ILL OMA INTO BEGINNING CF BUFFER RAM 
CH1ADOR,AL~ _J 
rH1~QrR,!\I lJi1\ 



/I 

Ii' 
I 

8086/8087/8088 MACRO ASSEMBLER DLL - I ITIALIZATION ROUTIN:: 09/01/80 PAGE 22 

LOC 03J 

020E F:: C 0 
0 21 0 ::6C3 
C212 8000 
0214 c6CF 
0216 E 60 2 
C218 80i:2 
G21A c 6: 1 
a 21 c 890AOO 
C21F EOFE 
a 2 21 a O.E..Q.. 
C223 E 6 E1 
0225 B92C01 

0228 BOFE 
022A c6F1 
G22C BOOC 
G22E E6FO 
C230 E4FO 
0232 3480 
C234 c0F2 

0236 740C 
C238 FECF 
023A 75C2 
023C 8AC3 
C23E E6F1 
0240 saoaoo 
0243 C3 

C244 5060 
C246 c 6 ;= 0 
0248 8AC3 
C24A E 6f1 
C24C 80F3 
a·~1i: 

~.,. - E6E1 

G250 A10200 R 
0253 A35COO R 
0256 A10400 ;< 

0259 .A35EOO R 
025C A10600 R 
025F .43·:SOOO R 
G2 0·2 E606 

0264 B36FOO R 
0267 890400 
C26A A18700 R 
C26D 8907 
026F 891::870C R 
0273 83C306 
0276 E2F2 

L1N'.: 

11 2 5 
1126 
1127 
11 2 13 
11 2 9 
1130 
1131 
11 3 2 
1133 
1134 
11 3 5 
1136 
1137 
1132 
1139 
1140 
11 41 
1142 
1143 
1144 
1145 
1146 
1147 
1148 I 
1149 
11 5 G ( 
11 s 1 
1152 
11 5 3 ( 

INC 
OUT 
>t c v 
OUT 
OLT 
MCV 
OUT 

SRT1.A: 
MOV 
LCCPNZ 

SRT2: 

fMov 
-!Dur 

MC V 

MCV 
OUT 
MGV 
OLT 
IN 
XC R 
LCOPNZ 

~~ 
l Dr: C 

I JNZ 
,\\ c v 
OUT 
MCV 
RET 

1154 ~ SRT3: MCV 
1155 v "-.... OLT 
11 5 6 "-.., ... 'M 0 V 
1157 OLT 
1158 MCV 
1159 OLT 
1160 

MCV 
MCV 
·MC V 
MCV 
>10V 
MCV 
OL;T 

AL 
CH 1 ~JC, AL 
.AL,ODH 
D ti A :·I A S K , A L 
s:r_RXAV1,AL 
AL,OE2H --PIQB,AL 
cx,10 
SRT1A ~l 
AL,PIOR~AD ·-~I 
?Ice,,.AL 
cx,300 

; s I G NA L c HANN EL Av A IL A 8 LE <Ji St.,. t>t. ~ Lh 
iEXTRA COMMAND BECAUSE SERDES IS CBST!NATE , RJlrft.rvU1fl 
; W A I T A T L E A S T 9 • 6 U S 11 11 Cf:i'> JJi}3J1 t; 
,OJ~p'Ilfl,,.P1· I IL ... L ( S~1J ~· 

;sET SERDES TO READ~~ l 
;TIMEOUT 

~ 
.i4L,NOT CH1 
PI CM ASK J.A L 
AL,POLL_PIC 
PICCMO,AL 
AL,P!CDATA 
AL,80H 

DONE ;OPEN MASK FOR CHANNEL 1AONLY 

SRT2 

SRT3 
8H 
SRT1 
AL,3L 
PICMA.SK,AL 
AX, ~BH 

AL,SEOI_?IC+O 
PICCMO,AL 
AL,BL 
PICMASK,AL 
AL,PIOCLR 
PIOB,AL 

;POLL TO SEE IF CHANNEL 1 DONE 

;TEST IF INTERRUPT 0 ASSERTED 
;IF NOT DONE AND NOT TIMEOUT 

.l_IF OK j; ~ 
iRETRY READ HOSTID FUNCTION1 L~~ 
; RESTORE THE OLD MASK 

;EQI THE PIC 

;RESTORE OLD 

;CLEAR THE SERDES 

AX,BUFFER START[2J ;MOVE ADDRESS TO HOSTID (~) 
HOST IO, AX U 
AX,3UFF~R_STARTC4J 

HOSTIC[2J,AX 
AX~3UFFER_START[6J 
HCSTIOC4J,AX 
RES~T_CHANNEL_COUNTER,AL ;RESET TO START WITH CHANNEL 1 fn t)mff' M;tr1~ 

11 61 
1162 
1163 
1164 
1165 
1166 
1167 
1163 
1169 
117G 
1171 
1172 

; INITIALIZE BC2 POOL 

11 73 
1174 
11 7 5 
1176 
1177 
11 7 8 
1179 

SRT4: 

. , 

MOV 
MCV 
MCV 
MCV 
MOV 
ADD· 
LOCP 

sx,OFFSET OGRCUP:BCS 
cx,NUM_RX_3UF 
AX,3CB_HEAO 
[2X].LINK,AX 
SC2_HE.AQ,3X 

;LINK ONTO STACK 

ax,scs_TYPE_LEN ;ADVANCE TO NEXT 
SRi4 

INITIALIZE TRANSMIT 3UFFER POOL 



sos61sos71aoca MACRO A S S c 1\1 a L E R DLL - INITIALIZATION ROUTINE 09/01/80 PAGE 23 

LOC 03J LINE SCURC: 

11.30 
C278 680000 R 11 81 MOY AX,QFFSET DGROUP:BUFFER_START 
C278 890100 11 ,g 2 MOV cx,NUM_Tx_aUF 
027:: 50 1183 SRT5: AX ;SAVE BUFFER POINTER 
C27F 51 1 1 8 4 ex iSAVE COUNT 

1185 
I] 2 8 0 230000 R 1186 MOV BX,QFFSET DGRCUP:DLLTXFRE2MBX ;SEND TO POOL 
c 2 83 33 1137 Pt.; SH BX 
0284 1 = 11 s a PUSH OS 
C235 50 1189 
0286 E80000 - 1190 

PUSH AX ~ CALL j:QSEND 
11 91 

0289 59 1192 ex 
028A 58 1193 PCP AX 
C28B CSFAOS 1194 ACO AX,SEG_BUF_L=N 
CZZE E2EE 1195 LCOP SRTS 

1196 
1197 i I~ITIALIZE REC=IVE BUFFER POOL 
11 9 8 

C290 690400 1199 MCV cx,NUM_RX_BUF 
cz93. 50 12 CG SRT6: PUSH AX iSAVE 3UFFER POINTER 
C294 51 12c1 PUSH ex iSAVE COUt'\T 

1202 
0295 50 120 3 PUSH AX ;SEND TO RCVO POOL 
0296 E89601 1204 CALL DLLRXRETSUF 

1205 
0299 59 1206 PCP ex 
G 2 9 .D. 5 .3 1207 PCP AX 
C293 CSrAOS 1208 ACO AX,SEG_3UF_L~N 

029E E2F3 1209 LCCP SRT6 
1210 
1211 ; SET UP PORTS 
1 21 2 

G2AO 32CO 1 21 3 
02A2 2605 1 214 
G2A4 E6CF 1 21 5 
C2A6 S02A 1 216 
C2A8 E 6 E1 1 217 

XCR AL,AL 
OUT R::SET_ ERROR,AL 
OUT DfJ.AMASK,AL 
MCV AL,PIOSC:N 
OUT PIOS,AL 

iZERO 
iCLEAR ANY EXISTING ERROR FLAGS ·.k~ 
; ENABLE ALL OMA CHANNELS ~/I' 

iENA5LE SERDES ~~,~-f 1 

1 21 8 
C 2 .A A 33CO 1219 XGR AX,AX ;RETURN SUCCESS 
C2AC C3 1220 RET 

1·221 
122 2 
1223 
1224 $EJECT TITLE C'OLL - TRANSMIT MAIN ROUTINES') 



8086/8087/8088 MACRO ~SSEMSL~R 

LOC OSJ 

G2AO 
02AD SA 
G2AE sa 
C2AF 52 

02ao A15COO 
C253 8947CC 
G2B6 A15c00 
C2B9 89470E 
G28C A16000 
c2ar= 894710 

02C2 F6470601 
02C6 751A 
C2C8 A15COO 
C2CB 394706 
C2CE 7523 
C2DO A15ECO 
0203 394708 
0206 7518 
C2D8 A16COO 
0208 39470A 
02DE 7513 
02:0 EBOC 
02E2 53 
c?;: 'Z 

- -...J 8DSF06 
C2E6 E85DFE 
G2E9 58 
02::A COC8 
C2EC 7305 

C2E:: 53 
G2EF =.sr:C03 
C2F2 sa 

C2F3 803~680COO 

02r=a 7 512 
C2FA 9C 
C2FS F .4 
02FC c:aoso1 
02FF C6066AOCOO 
G304 C70668000000 

R 

R 

R 

K 

R 

R 

R 

R 
R 

LI Ne 

1225 
122 6 
1227 
1228 
1229 
123 0 
1 2 31 
123 2 
1233 
123 4 
1235 
1236 
123 7 
1238 
1239 
124 0 
1 241 
124 2 
124 3 
1244 
1245 
1246 
1247 
124 8 
1249 
1250 
1251 
125 2 
1253 
1254 
125 5 
1256 
1257 
1258 
125 9 . 
126 c 
12·t1 
12c2 
1 2 6 3 
1264 
1265 
126 6 
1267 
126 8 
..12 6 9 
12 70 
1271 
127 2 
1273 
1274 
127 5 
1276 
127 7 
127 8 
127 9 

OLL - TRANSMIT MAIN ROUTINES 09/01/80 PAGE 

SC UR CE 

, , , DLLTXS2NO (PACKET) - TRANSMIT PACKET . 
' ; PARAMET::R: 
; PACKET - OFFSET IN DGROUP OF THE SEGMENT BUFFER 

PUBLIC OLLTXSEND 
DLLTXSEND: 

POP 
PC? 
PLSH 

DX 
sx 
OX 

;RETURN ACDRESS 
;PACKET ADDRESS 

; MOVE HOSTIO TO OL SOURCE FIELD 

; 

TX P 1 : 

TXP2: 

. , 
TXP3: 

MOV AX,HOSTID 
MCV cexJ.OL_SOURCE,AX 
MCV AX1HOST!D[2J 
MCV CBX+2J.DL_SOURCE,AX 
MCV AX1HOSTIOC4J 
MOV CBX+4J.DL_SOURC21AX 

CHECK FOR ANO PROCESS SELF-ADDRESSED PACKET 

TEST 
Jt\ z 
MCY 
CMP 
J f\ z 
MCV 
c 1'-li p 
JNZ 
MCV 
C~P 

JNZ 
Jr·'. P 
PUSH 
Li:A 
CALL 
PCP 
RCR 
JNC 

PLSH 
CALL 
PCP 

BYT~ PTR [3XJ.DL_OEST,MCFLAG iTEST MULTICAST BIT 
TXP1 iIF MULTICAST 
AX,HOSTID iCHECK IF THIS HOSTID IS SELF-ADDRESSED 
caxJ.DL_OEST,AX 
TXP3 ;IF NOT 
AX,HOSTIDC2J 
[5X+2J.OL_DEST,AX 
TXP3 
AX..rHOSTID[4J 
cax+4J.OL_OEST,AX 
TXP3 
SHCRT TXP2 
BX 
sx,caxJ.DL 
CH:: CK I~ CID 
3X 
AL" 1 
TXP3 

3X 
LCCP PACKET 
ax 

iSAVE PACKET POINTER 
OEST iCORRECT PARA~ETER 

;CHECK IF THIS IS MULTICAST SELF-ADDRESSED 
iRESTCRc PACKET POINTER 

iIF NOT SELF-ADDRESSED 

iSAVE PACKET POINTER 
;SEND TO RECEIVE SIDE 

TRANSMIT IF NO OTHERS PENDING; ELSE, QUEUE IT UP 

CM? 
JNZ 
?LiSHF 
CLI 
CALL 
MOV 
r·~C V 

XMITSUSY,O 
TXP4 

iCHECK IF TRANSMITTER IS NOW BUSY 
;JUMP IF BUSY 
iSET UP CRITICAL REGION 

S~TUPX~IT iSTART TRANSMISSION 
BACKOFF_COUNT.0 iCLEAR BACKOFF INDICATORS 
8ACKOFF_MASK a· 

24 

---
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I \.~ .... 



8086/8087/8088 MACRO ASSEM3LER OLL - TRANSMIT MAIN ROUTIN~S 09/01/80 PAGE 

LOC C3J 

030A 9D 
0308 C3 
C30C 081000 R 
C30F 50 
G310 1 E 
0311 53 
0312 EBOOCO 
0315 C3 

LI~: SCURC: 

123 0 
1 2 .31 
128 2 
12 8 3 
1284 
122 5 
128 6 
1287 
1288 
1289 
129 c 
1291 

TXP4: 

PCPF 
RET 
MCV 
PUSH 
PUSH 
PLSH 
CALL 
RET 

;RETURN 

AX,OFFS2T DGROUP:DLL_MBX1 ;SEND TO TRANSMIT MAILBCX 
AX 
DS 
3X 
CC SEND 

1292 $EJECT TITLE C'DLL - TRANSMIT INTERRUPT SERVICE ROUTINES') 
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8086/8087/8088 MACRO ASSEM6LER 

LOC OBJ 

C316 
0316 06 
0317 1E 
C318 2E8i:121800 
C31D 50 
G31E 51 
031F 52 
G320 53 
0321 56 
0322 57 

C323 0020 
0325 :6r=o 
0327 E4EO 
C329 24CO 
C323 745B 

0320 .il.880 
C32F 7451 

C331 803E6AOCOF 
G336 7508 
0338 6f4ECO 
0338 E348FD 
C33E EB48 

0340 E80000 
C343 831::6aOC 
0347 F9 
0348 C1D3 
034A 81E3FF03 
C34E 891E6BOC 
G352 23C3 
0354 7501 
0356 40 
C357 554000 
C35A F723 
C35C E602 
035;: 8AC4 
0360 E6D2 
0362 C606690C01 

R 

R 

R 

R 

R 

R 

LINE 

129 3 
1294 
129 5 
1296 
12 9 7 
129d 
12 9 9 
1300 
13 G1 
13C2 
1303 
13C4 
1305 
13C6 
1307 
1303 
1309 
1310 
1311 
1312 
1313 
1 31 4 
1315 
1 316 
1 31 7 
1318 
1 31 9 
1320 
1321 
1322 
132 3 
132 4 
1325 
1326 
1'3 2 7 
1328 
1329 
1330 
1331 
1332 
133 3 
1334 
1335 
1 .3 3 6 
1337 
1338 
1339 
134C 
13 41 
1342 
1343 
1344 
1345 
1346 
1347 

DLL - TRANSMIT INTERRUPT SERVICE ROUTINES 09/01/80 PAGE 

SOUR Cc 

;; XM!TISR - TRANSMIT INT~RRUPT SERVICE ROUTINE. 
; . , . , 
; . , 
; 

X~ITISR: 

THIS ROUTINE IS INVOKED BY THE TRANSMIT COMPLETE INTERRUPT • 
IT CHECKS THE ERROR STATUS, INITIATES 3ACKOFF IF THERE WAS A 
COLLISION, RETURNS THE PACKET BUFFER TO THE APPROPRIATE FREE 
LIST, AND SETS UP FOR TRANSMISSION OF THE NEXT PACKET, IF ONE 
HAS a:::N G:UEUEC. 

PUBLIC 

PUSH 
PUSH 
MCV 
PUSH 
Pl.iSH 
PUSH 
PUSH 
PUSH 
PUSH 

MCV 
OUT 
H.; 
ANC 
JZ 

XMITISR 

ES 
OS 
os,DGRP 
AX 
ex 
DX 
BX 
SI 
DI 

AL,C:Oi_?IC 
P.ICCMO,AL 
AL,PIOA 
AL,OCOH 
XIS5 

;SAVE STATE OF INTERRUPTED ROUTINE 

;EOI THE PIC 

;READ STATUS 
;CHECK FOR ERRORS 
;IF NO ERRORS 

; PROCESS ERROR 

. , 

XIS 1 : 

TEST 
JZ 

AL,80H 
X!S4 

;CHECK fOR COLLISION 
;rF NOT COLLISION 

CMP 3ACKOFF_COUNT,ATTEMPT_LIMIT ;CHECK IF AT MAX COLLISION COUNT 
JNE XIS1 ;IF MORE COLLISIONS ALLOWED 
MCV OI,QFFSET DGROUP:EXCEEDEO_COLL ;INCREMENT ERROR COUNTER 
CALL SUMPCNT 
JMP SHORT XISS 

CCMPUTE BACKOFF AND START TIMER 

CALL 
MCV 
STC 

RANDOM ;GENERATE A RANDOM NUMBER IN AX 
8X,3ACKOFF MASK 

;SHIFT IN A 1-
RCL sx,1 
ANO BX,BACKOFF_LIMIT ;BIT MASK FOR MAX LEN OF BACKOFF_MASK 
MCV SACKOFF_MASK,ex 
ANO AX,3X 
JNZ XIS1A ; IF COUNT IS ZERC, MAKE IT O~E 
INC AX 

XIS1A: MCV 3X,SLOT TIM:: 
3X 
P!T_BCK,AL 

;COMPUTE RANDOM*SLOT_TIME 
MLL 
OUT 
MCV AL,AH 
OUT PIT_BCK,AL 

;OUTPUT THIS TO THE BACKOFF TIMER 

MCV BACKOFF_WAIT,1 ;WE ARE WAITING FOR A BACKOFF INTERRUPT 
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8086/8087/8088 MACRO ASSEM3LER 

LOC OSJ LIN= 

1348 
1349 
135C 

0367 F::066AOC ;:;: 1351 
0363 803E6AOCC1 R 1352 
0370 7508 1353 
0372 BP4AOO R 1354 
0375 E80EFD 1355 
0378 cB71 1356 
C37A BF4COO R 135 7 
C370 E806FD 1358 
0380 E369 1359 

1360 
13 61 
1362 

0382 BFSOOO R 1363 
C385 E8FEFC 136 4 

13c5 
1366 
13c7 

0388 881000 R 1368 
C38B so 1369 
038C E80000 i: 1370 
C38F 880E660C R 13 71 
0393 81FBFFFF 1372 
0397 7413 137 3 
0399 51 1374 
G39A E36DOO 1375 
C39D 59 1376 
C39E C6066AOCOO R 1377 
03A3 C7066cOCOOOO R 1378 
C3A9 ES0690 1379 
C3AC C606680COO R 1330 
0 3 31 380000 R 1331 
0384 so 138 2 
0335 1 E 1 ... ~ ~ ..'.> ~ .... 

0336 51 13 .3 4 
0337 E80000 E 1335 

1386 
C36A rF06460C R 1387 
C3BE 7528 1338 
03CO FF064.SOG R 1389 
C3C4 E325 1390 

1391 
1392 
139 3 
1394 
1395 
1396 
139 7 
139 8 
1399 
14CQ 
1·4c1 
140 2 

Oll - TRANSMIT INTERRUPT SERVICE ROUTINES 09/01/80 PAGE 

SCURCE 

; UPOAT~ NETWORK MANAGEMENT COUNTERS 

XIS2: 

XIS3: 

If\ C 
CM? 
JNZ 
MOY 
CALL 
JMP 
: 11C V 
CALL 
JMP 

BACKOFF_COUNT ;ANOTHER COLLISION 
BACKOFF_COUNT11 ;CHECK IF THIS IS THE FIRST COLLISION 
X!S2 ;rF NOT FIRST COLLISION 
OI10FFS~T DGROUP:PRIMARY_COLL 
BUMPCNT 
.SHORT TX:::XIT 
DI10FFSET OGROUP:SECONDARY_COLL 
BUMPCNT 
SHORT TXEXIT ;WAIT f OR BACKOFF INTERRUPT 

; ?ROCESS TIME-OUT ERROR 

XIS4: MCV 
CALL 

or,OFFSET CGROUP:TX_PKT_TCC_LONG 
BUMPCNT 

;INCREMENT ERROR COUNTER 

; TRANSMISSION COMPL=TE 

XI.SS: 

XIS6: 
XIS?: 

MCV 
PUSH 
CALL 
i·ICV 
CMP 
JZ 
PUSH 
CALL 
PCF 
MCV 
MOV 
J fl p 
1\\C V 
MOV 
PUSH 
PUSH 
PUSH 
c·AL L 

INC 
JNZ 
INC 
J rt. p 

AX10FFSET DGROUP:DLL_MBX1 ;GET NEXT FROM TRANSMIT MAILBOX 
AX 
CCICRECEIVE 
cx,CURRENT_PACKET 
ax,OFFFFH ;CHECK FOR NULL 
XIS6 
ex ;SAVE CURRENT_PACKET ON STACK 
s::TUPXMIT 
ex 
BACKOFF_COUNT,Q ;CLEAR BACKOFF INDICATORS 
9.ACKOFF_MASK,O 
XIS? 
X~ITBUSY,Q ;MARK NOT BUSY 
AX10FFSET OGROUP:DLLTXFREEMBX ;RETURN BUFFER TO POOL 
AX 
OS 
ex 
CG:IS::ND 

TCTAL_SENT 
TX EXIT 
TCTAL_SENT+2 
SHORT TXEXIT 

;INCREM~NT COUNTER 
;IF NO OVERFLO~I 

. ;INCREMENT HIGH PART OF COUNTER 
;RETURN FROM INTERRUPT 

;;; BACKOFFISR - SERVIC= INTERRUPT FROM BACKOFF TIMER. 
; 
; . , . , 
; . , 
; . , 

This routine is started by the backoff-timer-expired 
inierrupt. It reinitializes the transmit channel to 
retransmit a pscket after a collision • 
NCTE: There is a bug in the 8259A interrupt controller 
which will cause spurious interrupt 7's to be generated 
if some other interrupt is asserted and removed before it 
is serviced. The flag BACKOFF_WAIT is set iff a real 
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8086/8087/BOEB MACRO ASSEMBLER 

LOC OBJ 

03C6 
03C6 06 
C3C7 1 E 
G3C8 2E8E1E1800 
C3CD 50 
03CE 51 
03CF 52 
C300 53 
0301 56 
C3D2 57 

0303 8020 
0305 E6FO 
C3D7 32CO 
0309 8606690C 
0300 OACO 
C3DF 7503 
03 1 '.:80890 
03 4 83126600 
03 .g ES1FOO 

C3EB E4EO 
G3ED 2430 
03EF 7410 
03F1 BOOA 
G3F3 E6FO 
03FS E4FO 
C3F7 2407 
C3F9 7506 
03FB =605 
C3FD FE06EDOO 

04 01 5F 
C402 SE 
0403 5B 
C404 SA 
0405 59 
0406 58 
C LtO 7 1 F 

R 

R 

R 

R 

LI~E 

14C3 
14C4 
1405 
1406 
14C7 
1403 
1409 
1410 
1 411 
1412 
1413 
1414 
1415 
141 6 
1417 
14 '18 
141 9 
1420 
1421 
1422 
14 23 
142 4 
1425 
1426 
1427 
1428 
142 9 
1430 
1431 
1432 
1433 
1434 
143 5 
1436 
·143 7 
143 8 
1439 
1440 
1441 
1442 
144 3 
1444 
1445 
144 6 
1447 
1448 
1449 
1450 
14 51 
1452 
14 5 3 
145 4 
1455 
1456 
1457 

DLL - TRANSMIT INTERRUPT SERVICE ROUTINES 09/01/80 PAGE 

SOURCc 

. 
I . , interrupt for this routine is expected; if it is not sat, 

this routin2 ignores the interrupt. 

PUBLIC 3ACKOFFISR 
3ACKOF~ISR: 

BC X 1 : 

; 

. . . 
I I I . 
I 

; 
; 
; 

r 
i 

\ 
\k 
~: 

P lJ SH 
PLSH 
MCV 
PUSH 
PL:SH 
PUSH 
PUSH 
PUSH 
PUSH 

... <:: r: ._ 
OS 
DS,DGRP 
AX 
ex 
DX 
BX 
SI 
DI 

;SAVE STATE OF INTERRUPTEC ROUTINE 

MOY AL,EOI_PIC ;eor THE PIC 
O~T PICCMO,AL 
XOR AL,AL ;TEST ANO CLEAR BACKOFF_WAIT FLAG 
XCHG AL1BACKOFF WAIT 
OR AL,AL 
JNZ 80X1 
JMP TXEXIT ;EXIT IF NO SACKOFF PENDING 
MCV BX,CURR~NT_PACKET 
CALL SHORT SETUPXMIT 
J~P SHORT TXEXIT 

TXEXIT - EXIT CODE FOR TX INT:RRUPT SERVICE ROUTINES 

This i5 a common exit routine for the transmit interrupt 
sarvice routines. Its only excuse for existing is to sava 
code spZ1ce. 

~·10 v 
OUT 
IN 
AND 
JN Z 
OUT 
H.:C 

?Op 
POP 
PCP 
PCP 
PCP 
PCP 
PCP 

.AL,? I 0 A 
AL,30H 
TXE1 
AL1R2AO_IRR 
PICCMC,AL 
AL,PICDATA 

; SEE IF ANY LEFT OVER RCV ERRORS 

; JUMP IF ALL IS OKAY 
; HAVE RCV ERROR, IGNORE IF THERE IS A RCV INT 
; this is a fix to a possible hardware error 

AL,CH1_DON= OR CH2_DONE OR CH3_DONE ; SEE IF ANY RCV INTERRUPTS 
TX21 ; IF NOT ZERO, THEN THERE IS A WAITING RCV INT 
RES~T_ERROR1AL ; NO RCV INTERRUPT, I WILL CLEAR IT 
RCV_HANG ; 3UM? COUNTER OF THIS ODD EVENT 

DI 
SI 
BX 
ox 
ex 
AX 
OS 

28 
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8086/8087/80S2 MACRO ASS~MBLER OLL - TRANSMIT INTERRUPT SERVICE ROUTINES 09/01/80 PAGE 29 

LOC oaJ LIN: SCURC:: 

C403 C? 145 3 PCP ES 
0409 CF 145 9 IR:T 

1460 
1461 
1462 i!:J::CT TITL= ('DLL - TRANSMIT SERVIC= SUBROUTINES') 



8086/8087/80E8 MACRO ~SSEM3LER 

LOC oaJ 

040A 
C40A 3B4704 
0400 48 
C40= : 6c1 
G410 8AC4 
C412 E .SC1 

IJ 41 4 83C3 
0416 2DFAFF 
0419 E6CO 
0413 8AC4 
0 41 D E6CO 

0 41 F 8000 
0421 E6CA 
0423 E600 

0425 391E660C 
0429 C-6066800FF 
042E C3 

R 

R 
R 

LIN'.: 

146 3 
146 4 
1465 
1466 
1467 
146 8 
1469 
1470 
1471 
1472 
1473 
147 4 
1475 
1476 
1477 
14 7 8 
1479 
1480 
1421 
1482 
148 3 
1484 
1485 
1486 
14E7 
1488 
1439 
1490 
14 91 
1492 
1493 
149 4 
1495 
1496 
1497 

( 

0 L L - T R A N S tH T . S E R V I C E S U B R 0 UT ! N E S 09/01/80 PAGE 

SOURCE 

, , 
; 
; 
; 
; 
; . , 
; . , 

SETUPXMIT SET UP TRANSMITTER HARDWARE. 

Given the ~cicirgss of a packet buff er, this routine initializes 
the tr~ns~it OMA and issues a transmit command to the SERDES. 

?ARAM:TER: 
(SX) = OFFSET IN DGROUP OF THE SEGMENT BUFFER • 

us::s: Ax, ex • 

SETUPXMIT: 
MCV 
DEC 
0 lJ T 
MOV 
OUT 

,'.10 v 
SLB 
OUT 
MCV 
OUT 

MCV 
OUT 
OUT 

MCV 
MCV 
RET 

AX,(BXJ.SEG_LENGTH ;OUTPUT PACKET LENGTH TO OMA 
AX iDMA NEEDS ONE LESS THAN REAL LENGTH 
CHG~JC,AL 

AL,AH 
CHCWC,AL 

Ax,ax ;CALCULATE PACKET BEGINNING AS SEEN BY OMA 
AX,OFFSET OGROUP:BUFFER_START - VAL_DL_DEST 
CHOAOQR,AL ;OUTPUT PACKET ADDRESS TO OMA 
AL,AH 
CHCADOR,AL 

AL,Q 
Dt'AMSKB,AL 
SET_TXSRT,AL 

;CLEAR TRANSMIT MASK BIT 

CURR2NT_PACK~T,BX iSAVE PACKET BUFFER ADDRESS 
XMITBUSY,QFFH ;MARK TRANSMITTER AS BUSY 

1498 $EJECT TITLE C'DLL - RECEIVE MAIN ROUTINE') 
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8086/8087/8088 MACRO ASSEMBLER 

LOC Oi3J 

042F 
C42F SF 
0430 52 

0431 9C 
G432 FA 

C433 831E870C 
C437 8607 
0439 A38700 

043C 81E=F3FF 
0440 397704 

C443 303=950CCO 
0448 7410 
044A FEOE9500 
C442 90 
044F 57 
0450 882000 
0453 50 
0454 1 E 
C455 53 
G456 280000 
0459 C3 

045A 803E970COO 
G 4 5 F 7_41 E 

0461 8A169600 
C465 E30902 

0468 FEOE970C 
046C FE06960C 
0470 803c960C04 
C475 7505 
0477 C606960C01 
047C 90 
C47D FFE? 

C47F .A18900 
0482 8907 
C484 891E8900 
C48.S 90 

R 

R 

R 

R 

R 

R 

R 

R 

R 
R 
R 

R 

R 

R 

LI t\ E 

1491 
1500 
1501 
15G2 
15C3 
15C4 
1505 
1506 
1507 
1508 
1509 
151G 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1 519 
1520 
1521 
1522 
1523 
152 4 
1525 
152 6 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
154 0 
15 41 
1542 
154 3 
1544 
1 5 4 5 
154 6 
1547 
1548 
154 9 
1550 
1551 
1552 
155 3 

DLL - R~C~!V~ MAIN ROUTINE 09/01/80 PtiGE 

SCURCE 

. . . 
I I I DLLRXR=TBUF cauFFER$P) - RETURN BUFFER TO DLL • . 
I 

; PARAMET~R: 

; BUFFER3P = OFFSET IN DGROUP OF THE BUFFER. 

?U3LIC DLLRXRETBUF 
OLLRXReT3UF: 

POP DI 
?OP SI 

PUS HF 
CLI 

MCV BX,SC3 HEAD 
MOV AX,[3XJ.LINK 
MOV BCB_HEAD,AX 

;RETURN AC:DRESS 
iBUFFER POINTER 

;PREVENT INTERRUPTS FROM GETTING US HERE 

;GET NEXT 2UFFER CONTROL BLOCK~ :.,t) 
SL8 sr,OFFSET DGRCUP:BUFFER_START-VAL_DL_DEST+1 ;SUBTRACT OFFSET 
MCV [2XJ.8UF,SI ;INITIALIZE CONTROL BLOCK 

MCV 
PLSH 
PUSH 
PUSH 
CALL 
R::T 

CtJ p 

JZ 

BUF_LOQP,Q 
RBF1 
3Lf _LOOP 

or 
.AX,QFFSET 
AX 
OS 
BX 
CQS::ND 

;CHECK IF ANYONE NEEDS A LCOPBACK BUFFER 
iIF NOT 
iONE LESS 
;FORMAT FOR CALL 
;RETURN ADDRESS 

DGROUP:DLL_MBX2 ;SEND TO WAITING M6X 

BLF_COUNT,Q ;CHECK IF ANYBODY NEEDS INITING 
;IF NO CHANNELS NEED INITING RBF3 

IkIT A CHANNEL WHICH IS SHORT A BUFFER 

MOV 
CALL 

DEC 
INC 
Cf'/,P 

OL,BUF_FIRST 
SETUPCHANNEL 

3UF_COUNT 
SUF_FIRST 
BUF_riRST,4 
R8F2 
BUF_FIRST,1 

DI 

;SET UP THE OMA AND DATA STRUCil!R~S 

;ONE LESS CHANNEL TO INIT 
iSTEP TO NEXT CHANNEL 
;CHECK IF WRAP AROUND 
i!F NOT WRAP AROUND 
HJRAP AROUND 

iRETURN 

LINK INiO FREE BUFFER POOL 

MOY 
MOY 
MCV 
POP F 

,.,..,,,.~ ... -... ~ 

AX,FREE_HEAD 
CBXJ.LINK,AX 
FREE_HEAO,BX 

iSET UP LINK 

;pur AT HEAD 
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8086/8087/8088 MACRO ASS~MBL~R 

LOG OBJ 

04.39 FFE? 

LIN~ 

1554 
1555 
1556 
1557 
1558 

DLL - R~CEIVE MAIN ROUTINE 

SC UR CE 

JMP DI ;RETURN 

1559 $EJECT TITL~ C'DLL - RECEIV2 INTERRUPT S~RVICE ROUTINES') 

09/01/80 PAGE 32 



8086/8087/8088 MACRO ASSEMBLER 

LOC 03J 

C48B 06 
048C 1 E 
0480 228E1E1800 
0492 50 
0493 51 
C494 52 
0495 53 
C496 56 
C497 57 
0498 E4r1 
049A 50 
C49!3 Fr266000 

C49F 803E970C03 
04A4 7506 
C4A6 2F5AOO 

C4A9 EBOAFB 
04AC 53 
04AD 80Ca07 
C480 E4f1 
0432 22C3 
C4B4 :6 F1 
0486 BB3000 
C4B9 50 
048A E80000 
0480 SF 
048E s:: 
04SF SB 
04CO SA 

R 

R 

R 

R 

E 

LIN i: 

1560 
1561 
1562 
1563 
156 4 
1565 
1566 
156 7 
1568 
1569 
1570 
1571 
157 ·2 
1573 
1574 
1575 
15 7 ·6 
157 7 
1578 
1579 
1580 
1581 
1582 
1s8 3 
158 4 
1585 
1586 
1587 
1 5 .3 3 
1589 
1590 
15 S1 
1592 
1593 
1594 
1595 
1596 
1597 
1598 
1599 
1600 

1601 
1602 
16C3 
1604 
1605 
16c6 
16G 7 
160 13 

16C9 
1610 
1 611 
161 2 
1 61 3 

OLL - R~c=rvE INT:RRUPT SERVICE ROUTINES 09/01/80 PAGE 

SOURCE 

, , , 
; . , . , 
; . , . , 
; . , 
; 
; 
;-

RXI.SR: 

. . 
I ' 

I . , . , 
; 

RX1ISR THROUGH RX3ISR - RECEIVE CHANNEL INTERRPUT SERVICE ROUTINES. 

TH:SE: THR:E ROUTINES SERVICE THE RECEIVE COMPLETE INT:RRUPTS 
FCR THE THRE~ RECEIVE DMA CHANNELS • 

SINCE TH::, INTERRUPTS FCR THE THREE CHANNELS M.AY COME IN OUT OF 
ORDER DUE TO TH~ WAY INTERRUPTS ARE PIORITIZEO, ALL THREE ARE 
V = C T 0 R E D T C · ,..R ·x I S R , W H I C H V E CT 0 R S T 0 T H E A P P R 0 P R I A T E R 0 U T I N E • 

WH2N EACH ROUTINE COMPLETES ITS PROCESSING, IT CHECKS IF THE 
INTERRUPT FOR THE NEXT CHANNEL IS ASSERTED, AND IF SO, JUMPS 
DIR~CTLY TO THE NEXT ROUTINE. 

AFTER CCMPLETION OF ALL NEEDED CHANNEL SERVICING, RXEXIT IS 
JUMPEC TO TO COMPLETE INTERRUPT PROCESSING. 

PUBLIC RXISR 
PLSH ES 
PUSH OS 
MOV os,DGRP 
PUSH AX 
PUSH ex 
PUSH DX 
PUSH BX 
PLSH SI 
PLiSH O! 
IN AL,?!CMASK ;SAVE. MASK 
PUSH AX 
JMP N:: XT _CH,, 

RXEXIT - :XIT CODc FOR RX SERVICE ROUTINES. 

NCTE: THIS ROUTINE GETS .CLEVER WITH THE PIC MASK • 
DON'T TOUCH PIC CODE IN OTHER RX SERVICE ROUTIN:S 
WITHOUT STUDYING THIS FIRST. 

B~F_CCUNT,3 ;CHECK IF ALL CHANNELS NEED RE-INITING 
RXE1 ;If NOT 

33 

RX!:XIT: CMP 
JNZ 
MCV D!,QFFSET DGROUP:RSCERRS ;INCREMENT RESOURCE ERRORS CO 

Uf'.i T:: R 

RX:: 1 : 
CALL 
POP 
OR 
I!\ 
ANJ 
OUT 
:"'10 v 
PlJSH 
CALL 
POP 
PCP 
POP 
PCP 

8UMPCNT 
BX 
8L,07H 
AL,PICMASK 
.aL,BL 
PICMASK,AL 

;SET NEW INTERRUPT MASK 
;CISASLE ALL RX CHANNELS 
;NEXT CHANNEL IS CURRENT PIC MASK 
;ENABLE THE NEXT CHANNEL 

AX,QFFSET OGROUP:DLL_SEM1 ;SIGNAL SEMAPHORE 
.AX 
Cl: I SIGNAL 
DI 
SI 
BX 
DX 

;START EXIT PROCESSING 



08036/8087/80°38 MACRO ASSEM3LER DLL - RcCEIVc INTERRUPT SERVICE ROUTINES 09/01/80 PAGE 34 

LOC C3J LINE SCURCE 

C4C1 59 161 4 POP ex 
04C2 58 1 61 5 PC? AX 
C4C3 1 F 1616 POP OS 
04C4 07 1 517 PCP ES 
04CS CF 1 61 ,3 IR=T 

1 61 9 
16 20 $:JECT 



8086/8087/8088 MACRO ASSEMBLER 

LOC CBJ 

04C6 3060 
04C8 E6FO 
G4CA E4C3 
04CC 8AC8 
04CE E4C3 
C4DO 8AE8 

0402 E4::0 
0404 2430 
0406 7409 
0408 8402 
04DA E8A702 
0400 OACO 

-04DF 7406 

C4::1 81 F9A=os 
G4E5 7EOB 

04E7 8o1E8FOO 
04i:B 2201 
04ED E87702 
04FO EB43 

C4F2 8a1E8900 
C4F6 caos 
04F8 7512 

G4FA FE069700 
04FE 803E970G01 
0503 7520 
G505 C606960C01 
OSOA E319 

osoc 884704 
CSOF E6C2 
C511 8AC4 
0513 E6C2 

R 

R 

R 
R 

LINE 

1b21 
1622 
1623 
162 4 
162 5 
1 5 2 6 
1627 
162 8 
162 9 
1 63 G 
1 631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
16 41 
1642 
1643 
1644 
164 5 
1646 
1647 
164 8 
164 9 
165 0 
1651 
1652 
165 3 
165 4 
165 5 
1656 
1 657 
1658 
1659 
1650 
1661 
1662 
1663 
166 4 
166 5 
1666 
166 7 
1668 
1669 
1670 
16 71 
1672 
1673 
167 4 
167 5 

DLL - RcC~Iv= INT5RRUPT SERVICc ROUTINES 09/01/80 PAGE 

SCURC: 

.. , , 
; 
; 
i 

RX1ISR: 

; 

. , 

RX 1 0: 

. , 
RX 11 : 

i 

RX 1 2: 

. , 

i 

RX 1 3: 

RX1ISR - RECE!V~ CHANNEL 1 INTERRUPT SERVICE ROUTINE 

PARAMETERS: 

MCV 
OUT 
IN 
MCV 
If\ 
MCV 

NONE. 

AL,SEOI_PIC+O 
PICCMO,AL 
AL.1CH1'i~C 
CL,AL 
.!\L,CH1 r..JC 
CH,AL 

CH'.::CK FOR :RROR 

IN AL,PIOA 
AND AL.130H 
JZ RX10 
MCV AH.1CH2_00NE 
CALL CHECK_STATUS 
OR AL,Al 
JZ RX11 

CHECK FOR RUNT PACKET 

iSELcCTIVE EOI FOR THIS CHANNEL 
iSENO TO PIC 
iREAD WORD COUNT OF RECEIVED PACKET IN ex 

iREAD STA.TUS 
;CHECK RECEIVE STATUS BITS 
iIF STATUS OK 
iNEXT CHANNEL FOLLOWING THIS ONE 
iKICK APPROPRIATE COUNTERS 
iCHECK RETURNED VALUE 
iIF ERROR 

CMP 
JL:: 

cx,MAX PACKET LEN-MIN_PACKET_LEN ;CHECK FOR RUNT PACKET 
RX12 iIF NOT A RUNT 

REINITIALIZE AFTER ERROR 

MOV BX,RX1_auF 
MCV OL,1 
CALL RESET_CHANNEL 
JMP SHCRT RX15 

PACKET OK 

MOY 3X,FREE HEAD 
OR sx,3x 
JNZ RX13 

NC BUFFER TO R~INIT WITH 

I~C oUF_COUNT 
CMP BUF_COUNT,1 
JNZ RX14 
MCV SUF_FIRST.11 
J~P SHORT RX14 

SET UP WITH NEW BUFFER 

MCV AX,[BXJ .BUF 
OUT CH1ADOR,AL 
MOV AL,.A:-1 
OUT CH1ADOR,AL 

;LOAD BUFFER CONTROL BLOCK POINTER 
iCHANNEL 1 
iRES~T OMA CONTROLLER 
;oo END PROCESSING 

iREAD NEXT AVAILABLE BUFFER 
iCHECK THAT A BUFFER IS THERE 
iIF A SUFFER IS AVAILABLE 

;MARK THAT AN ADDITIONAL CHANNEL NEEDS INITING 
iCHECK IF OTHER CHANNELS ALREADY NEED INITING 
iIF OTHERS, SKIP SETTING BUF_FIRST 
iMARK CHANNEL 1 AS FIRST CHANNEL TO INIT 

;ouTPUT STARTING ADDRESS 

35 



80861808718088 MACRO ASSEMSL~~ 

LOC oaJ 

0515 8SF10S 
0518 E6C3 
051A 8AC4 
C51C E6C3 
051!: E602 

C520 8307 
0522 A38900 
G525 871E8FOC 
C529 894F02 
C52C 83368DOC 
C530 891C 
0532 C707000C 
C536 891E8DOC 

053A BOFD 
G53C E6F1 
C532 BOOC 
0540 E6FO 
C542 E4FO 
C544 34.31 
G546 7409 
0548 C7066DOC5105 
054E c94EFF 

R 

R 

R 

R 

LINE 

167 6 
167 7 
167 8 
167 9 
1680 
16 81 
1682 
1683 
16a4 
1685 
168 6 
1687 
168 8 
1689 
1 690 
1691 
1692 
1693 
1694 
1695 
169 6 
1697 
1698 
1699 
1700 
17C 1 
170 2 
1703 
1704 
1705 

DLL - R2CEIVE INTERRUPT SERVICE ROUTINES 09/01/80 PAGE 

SCURC= 

; 

RX 1 4: 

; 

RX15: 

$EJ=Ci 

MCV AX,MAX_PACK~T_LEN+JUNK_SYTES ;ouTPUT LENGTH TO OMA 
0 U T C H 1 \·I C , A L 
MCV AL,AH 
OUT CH1'tJC,.Al 
OUT SET_RXAV1,AL iSIGNAL CHANNEL AVAILABLE 

DO LI~K=o LIST HOUSEKE=PING 

MCV 
MOV 
XCHG 
MCV 
MCV 
MCV 
MOV 
MCV 

AX,[BXJ.LINK 
FRE=_HE.AQ,AX 
ax,RX1_3UF 
csxJ.wc,cx 
SI,RCVD_TAIL 
CSIJ.L!NK,BX 
[BXJ.L!NK,O 
RCVD_TAIL,ax 

;UNLINK NEW ELEMENT FROM FREE LIST 

;SAVE NEW BUFFER CB POINTER AND READ OLD 
;SAVE WORD COUNT 
iLINK OLD PACKET INTO RCVC QUEU: 

CHECK FOR NEXT CHANNEL COMPLETE 

MCV 
OUT 
MOV 
OUT 
IN 
XOR 
JZ 
MCV 
JMP 

AL,NOT CH2_DONE 
PICMASK,AL 
AL,POLL_PIC 
PICCMC,AL 
AL,PICDATA 
AL,81H 
RX2ISR 
N!:XT_CH,OFFSET 
RX EXIT 

;OPEN MASK FOR CHANNEL 2 ONLY 

;POLL TO SEE IF CHANNEL 2 DONE 

;TEST !F INTERRUPT 1 ASSERTED 
;IF CHANNEL 2 COMPLETE 

CGROUP:RX2ISR ;NEXT VECTOR 
iEXIT PROCESSING 
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8086/8087/3088 MACRO ASSEM3LER 

LOC 05J 

G551 8061 
CS53 E6FO 
C555 E4C5 
0557 8AC8 
0559 E4C5 
G55B 8AE8 

OSSO E4EO 
C55F 2430 
0561 7409 
0563 8404 
csos ::s1co2 
G568 OACO 
056A 7406 

056C 81F9AE05 
0570 7EOB 

0572 8B1E910C 
C576 8202 
0578 E8cC01 
0573 EB48 

0570 881E890C 
0581 OBDB 
0583 7512 

0585 FE06970C 
0589 803E970001 
058E 7520 
C590 C606960CG2 
0595 EB 1 9 

0597 884704 
G59A E6C4 
C59C 8AC4 
C59E t:6C4 

R 

R 

R 
R 

R 

LIN i: 

17C6 
170 7 
17:J.3 
17C 9 
1710 
1 711 
171 2 
1 713 
1714 
171 5 
1716 
1717 
1718 
1719 
1720 
17 21 
17 2 2 
1723 
1724 
1725 
1726 
172 7 
1728 
172 9 
173G 
17 31 
173 2 
17 3 3 
1734 
1735 
173 6 
1737 
1732 
1739 
1740 
174 '1 
174 2 
1743 
1744 
1745 
17 4 6 
1747 
1743 
17 4 9 
17 50 

' 17 51 
1752' 
1753 
1734 
175 5 
17 5 6 
17 5 7 
1758 
175 ·; 
1760 

DLL - R2CEIV= INTERRUPT SERVICE ROUTINES 09/01/80 PAGE 

SOURCE 

;; RX2ISR - REC=IVE CHANNEL 2 INTERRUPT SERVICE ROUTINE . , 
; PARAM~TERS: 

; NONE. 

RX2ISR: MOV 
OLT 
IN 
MCV 

AL,SEOI_PIC+1 
PICCMO,AL 
AL,CH2WC 
CL,AL 

IN AL,CH2WC 
MCV CH,AL 

; CHECK FOR =RRCRS 

. , 

IN 
AND 
JZ 
MCV 
CALL 
OR 
JZ 

AL,PIOA 
AL,30H 
RX20 
AH,CH3_DONE 
CHcCK_STATUS 
AL,AL 
RX21 

CH=CK FOR RUNT PACKET 

iSEL:CTIVE EOI FOR THIS CHANNEL 
iSENO TO PIC 
iREAD WORD COUNT OF RECEIVED PACKET IN ex 

iREAD STATUS 
iCHECK RECEIVE STATUS BITS 
i!F STATUS OK 
iNEXT CHANNEL FOLLOWING THIS ONE 
iKICK APPROPRIATE COUNTERS 
iCHECK RETURNED VALUE 
iERROR ON THIS PACKET 

RX20: C~P CX,MAX_PACKET_LEN-MIN_PACKET_LEN iCHECK FOR RUNT PACKET 

; 

RX 21 : 

. , 

RX22: 

; 

; 

RX23: 

JL2 RX22 iIF NOT A RUNT 

REIN!TIALIZ~ AFT2R ERROR 

MCV BX,RX2_BUF 
MCV OL,2 
CALL RESET_CHANNEL 
JMP SHORT RX25 

P.ACK::T OK 

MCV ax,FREE HEAD 
OR BX,BX 
JNZ RX23 

NC BUFFER TO R~IN!T WITH 

INC SUr_COUNT 
CMP 3UF_COUNT,1 
JNZ RX24 
MCV BUF_F!RST,2 
JMP SHORT RX24 

SET UP WITH NE~ BUFFER 

MCV AX,[BXJ.BUF 
OUT CH2AOOR,AL 
MCV AL,AH 
OUT CH2ADDR,AL 

;LOAD BUFFER CONTROL BLOCK POINTER 
;CHANNEL 2 
;RESET OMA CONTROLLER 
;oo END PROCESSING;. 

iREAD NEXT AVAILABLE BUFFER 
iCHECK THAT A BUFFER IS THERE 
iIF A BUFFER IS AVAILABLE 

iMARK THAT AN ADDITIONAL CHANNEL NEEDS INITING 
;CHECK IF OTHER CHANNELS ALREADY NEED INITING 
iIF OTHERS, SKIP SETTING 8UF_FIRST 
iMARK CHANNEL 2 AS FIRST CHANNEL TO INIT 

;OUTPUT STARTING ADDRESS 
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8086/8087/8088 MACRO ASSEMBLER 

LOC oaJ 

CSAO 88F105 
CSA3 E6CS 
05AS 8AC4 
CSA? E6CS 
C5A9 E603 

C5AB 8307 
OSAD A38900 
OSSO 871E910C 
OSa4 894F02 
OSB? 88368000 
05o3 891C 
C5BO C707000C 
OSC1 891E8DOG 

OSCS BOFB 
C5C7 E6F1 
05C9 BOOC 
OSC8 E6FO 
OSCO E4FO 
CSCF 3482 
0501 7409 
0503 C7066DOCDC05 
0509 E9C3F2 

R 
R 

R 

R 

R 

LIN'.: 

17 61 
17c2 
1763 
1764 
176 5 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
17 7 3 
1774 
1775 
1776 
1777 
17 7 8 
1779 
178 c 
1781 
1782 
17 83 
1784 
1785 
1786 
178 7 
1782 
1789 
1790 

DLL - RECEIVE INTERRUPT SERVICE ROUTINES 09/01/80 PA.GE 

SC UR CE 

. , 

RX24: 

. , 

MCV AX,MAX_PACKET_LEN+JUNK_BYTES ;OUTPUT LENGTH TO OMA 
0 U T C H 2 \~ C , A L 
MCV 
OLT 
OUT 

AL,AH 
CH2HC,.AL 
SET_RXAV2,AL ;SIGNAL CHANNEL AVAILABLE 

DO LINKED LIST HOUSEKEEPING 

MGV 
MCV 
XCHG 
MCV 
MCV 
MOV 
1\10 v 
MOV 

Ax,caxJ.LINK 
FREE_HEAO,AX 
BX,RX2_BUF 
csxJ.~c,cx 

SI,RCVO_TAIL 
[SIJ.LINK,ax 
CBXJ.LINK,Q 
RCVD_TA!L,BX 

;UNLINK NEW ELEMENT FROM FREE LIST 

;SAVE NEW BUFFER CB POINTER ANO READ OLD 
;SAVE WORD COUNT 
;LINK OLD PACKET INTO RCVD QUEUE 

CHECK FOR NEXT CHANNEL COMPLETE 

RX25: MOV AL,NOT CH3_DONE ;OPEN MASK FOR CHANNEL 3 ONLY 
PICMASK,AL 

$EJECT 

OUT 
MCV 
OUT 
If\ 
XCR 
JZ 
MCV 
JM? 

AL,POLL_PIC iPOLL TO SEE IF CHANNEL 3 DONE 
PICCMD,AL 
AL,PICDATA 
AL,82H iTEST IF INTERRUPT 3 ASSERTED 
RX3ISR iIF CHANNEL 3 COMPLETE 
NEXT_CH,OFFSET CGROUP:RX3ISR iNEXT VECTOR 
RXEXIT iEXIT PROCESSING 
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8086/8087/8088 MACRO ASS~MBL~R 

LCC OBJ. 

osoc 8062 
C5DE C: 6 F 0 
GSEO E4C7 
iJ 5 E 2 8AC8 
CSc4 E4C7 
C5E6 8Ac8 

CSES E420 
G5E.A 2430 
os::c 7409 
OSEE 8401 
OSFO E89101 
C5F3 OACO 
OSrS 7406 

OSF7 81F9AE05 
CSFo 7206 

OSFD 8B1E930C 
0601 8203 
C603 E86101 
0606 ~a48 

0608 881E890C 
G6oc aaos 
C60E 7512 

0610 Fc069700 
C614 303E970001 
0619 7520 
a 61 a C606960003 
0620 =819 

0622 884704 
G625 E6C6 
0627 8AC4 
0629 E6C6 

R " 

R 

R 
R 

R 

LINE 

17 91 
1792 
1793 
1794 
1795 
179 c 
179 7 
1798 
1799 
1 8CO 
1801 
1 .s c 2 
1:3c3 
1 804 
1805 
1 ac c 
1807 
180 8 
18C9 
1310 
1811 
1 81 2 
1 813 
1 314 
1g1 5 
1816 
1 817 
1 a1 .e 
1 81 9 
1-320 
1821 
1822 
1323 
182 4 
1825 
1826 
1827 
1828 
1529 
183C 
18 31 
1832 
1833 
1834 
133 s 
1836 
1837 
1.g3 3 
1839 
1340 
1 3 41 
1842 
184 3 
1844 
1345 

0 LL - R.i: C !: IV= INTERRUPT SERVICE R 0 UT INES 09/01/80 PAGE 

SCURC: 

;; RX3ISR - RECEIVE CHANNEL 3 INTERRUPT SERVICE ROUTINE 
; 
; ?ARAMETER

1
S: . , 

RX3ISR: MOV 
OUT 
IN 
1'1ICV 
If\ 
MOV 

NONE • 

.AL, SEOI_PIC+2 
PICCMO,AL 
AL,CH3WC 
CL,AL 
AL,CH3WC 
CH,AL 

; CHECK FOR ERRORS 

IN 
.~ t\ 0 
JZ 
•
1·\CV 
CALL 
OR 
JZ 

AL,P!OA 
1\ L, 3 OH 
RX30 
AH,CH1_DONE 
CH::CK_STATUS 
AL,AL 
RX31 

; CH~CK FOR RUNT PACKET 

;SELECTIVE EOI FOR THIS CHANNEL 
iSEND TO PIC 
iREAD WORD COUNT OF RECEIVED PACKET IN ex 

;READ STATUS 
iCHECK RECEIVE STATUS BITS 
i!F STATUS OK 
iNEXT CHANNEL FOLLOWING THIS ONE 
;KICK APPROPRIATE COUNTERS 
iCHECK RETURNED VALUE 
iIF ERROR ON THIS PACKET 

RX30: CMP CX,MAX_PACKeT_LEN-MIN_PACKET_LEN ;CHECK FOR RUNT PACKET 

RX 31 : 

. , 

RX32: 

; 

; 

RX33: 

JL~ RX32 i!F NOT A RUNT 

REINITIALIZE AFTER ERROR 

MCV 
MCV 
CALL 
JM? 

sx,RX3_3UF 
OL,3 
RESET_CHANNEL 
SHORT RX35 

PACKET OK 

MCV 
OR 
JNZ 

sx,FREE_HEAD 
sx,sx 
RX33 

NC BUFFER TO REINIT WITH 

I~C SUF_COUNT 
CMP BUF_CCUNT,1 
JNZ RX34 
MCV SLF_FIRST,3 
JMP SHORT RX34 

SET UP WITH NEW BUFFER 

MCV AX,[BXJ.BUF 
0 t.; T 
MCV 
OUT 

CH3ADCR,AL 
ALn!i.H 
CH3ADOR,AL 

;LOAD SUFFER CONTROL BLOCK POINTER 
;CHANNEL 3 
;RESET OMA CONTROLLER 
;oo END PRCCESSING 

;READ NcXT AVAILABLE SUFFER 
;CHECK THAT A SUFFER IS THERE 
iIF A BUFFER IS AVAILABLE 

;MARK THAT AN ADDITIONAL CHANNEL NEEDS INITING 
iCHECK IF OTHER CHANNELS ALREADY.NEED INITING 
;IF OTHERS, SKIP SETTING BUF_FIRST 
;MARK CHANNEL 3 AS FIRST CHANNEL TC INIT 

;OUTPUT STARTING ADDRESS 
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3086/.$037/8088 MACRO .ASSEMBLER 

LOC 03J L I f\ E 

0628 83F105 184 6' 
062E E6C7 1847 
0630 8AC4 1:343 
0632 E6C7 1 <l 4 9 
0634 E604 1g5 0 

1851 
185 2 
1353 

G636 8807 1 & 5 4 
G638 A38900 R 135 5 
063B 871E930C R 1856 
C63F 894F02 1857 
C642 88368DOC R. 135 3 
C646 S91C 185 9 
C648 C7070000 1360 
064C 89128DOC R 1361 

1862 
186 3 
1864 

0650 BOFE 1865 
0, - ? 

0 :> - C: 6F1 1866 
0654 BOOC 186 7 
0656 E6FO 1868 
C658 E4FO 1869 
065A 3480 1 870 
C65C 7409 18 71 
065E C7066DOCC604 R 1372 
C664 E938FE 18 7 3 
C667 E95CF2 1874 

137 5 
13 7 6 
1877 
1878 
1879 

DLL - R=cerv= INTERRUPT SERVIC: ROUTINES 

SCURC: 

MCV 
OUT 
MCV 
OUT 
OUT 

AX,MAX_PACKET_LEN+JUNK_BYTES ;OUTPUT LENGTH TO OMA 
CH3 vJC,AL 
AL,AH 
CH3WC,AL 
SET_RXAV3,.l\L ;SIGNAL CHANNEL AVAILABLE 

; DC Lif\KEO LIST HOUSEKEEPING 

MCV AX,[BXJ.LINK ;UNLINK NEW ELEMENT FROM FREE LIST 
i11C V rREE_H::Ao,AX 

09/01/80 PAGE 

RX34: XCHG BX,RX3_BUF ;SAVE N2W BUFFER CB POINTER AND READ OLD 
:·\CV CEXJ. WC,CX ;sAvc WORC COUNT 
MCV sr,RCVD_ TA. IL ;LINK OLD PACKET INTO RCVD QUEUE 
MCV [SIJ.LINK,BX 
MCV CBXJ.LINK,Q 
MCV RCVD_TAIL,3X 

; CHcCK FOR Nt:XT CHANNEL COMPLETE 

RX35: 

RX36: 

MCV 
OUT 
MCV 
OUT 
IN 
XCR 

. J z 
MCV 
J r-i. p 
JMP 

AL,NOT CH1_DONE 
PICMASK,AL 
AL,POLL_PIC 
?ICCMO,AL 
AL,PICOATA 
AL,80H 
RX36 
NEXT_CH,QFFSET 
RX EXIT 
RX1ISR 

;OPEN MASK FOR CHANNEL 1 ONLY 

;POLL TO SEE IF CHANNEL 1 DONE 

;TEST IF INTERRUPT 0 ASSERTED 
;rf CHANN~L 1 COMPLETE 

CGROUP:RX1ISR ;NEXT VECTOR 
;EXIT PROCESSING 
;NEED LONG JUMP 

$EJECT TITLE ('OLL - RECEIVE PACKET FORWARD PROCESS') 
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8086/8087/8088 MACRO ASSEM3l2R 

LOC OBJ L:;: NE 

1880 
1881 
1322 
1883 

DLL - REC2IVE ?ACKET FORWARD PROCESS 09/01/80 PAGE 

SOURCE: 

. . , , 
; 
; 
; 

DLLRXF - PROCESS TO FORWARD RECEIVED PACKETS TO NETWORK LAY~R. 

THIS IS THE PRoc=ss ~IHICH MOVES RECEIVED PACKC:TS IN THE "RCVD" 
TO RCVDMBX, AFTER DOING ADDRESS CHECKING ON MULTICAST PACKETS. 

1384 ; 

066A FA 
C66B 8807 
066D A33800 
0670 OSCO 
0672 7506 
0674 C7068DOC8800 

C67A A18700 
C67D 8907 
067F 891E8700 

0683 Ba7704 
0686 B8EA05 
0689 264702 
C68C F3 

0680 81C6FSFF 
0691 894404 

C694 f 6440601 
0698 7410 
C69A 56 
0696 8DSC06 
069E E8A5FA 
C6A1 OA069800 
06A5 SE 
06A6 coca 
06A8 732F 

06A.A 834412 
C6AD 3FCDOO 
06BO asoEcaoc 
06B4 833000 
C6S7 7408 
0689 3905 
0633 7407 
0680 47 
06BE 47 
063F 49 
06CO 75F2 
06C2 Eo15 

06C4 884510 
06C7 50 
C6C3 1 E 

R 

R 

R 

R 

R 

R 
R 

1 .g 8 5 
182 6 
1 '.3 8 7 
188 8 
132 9 
1890 
1391 
139 2 
1393 
1394 
139 5 
1896 
1897 
1393 
189 9 
1900 
1901 
1902 
1903 
19C4 
1905 
190 6 
19C7 
1908 
19C9 
1910 
1 911 
1912 
1913 
1 91 I+ 

1 91 5 
1916 
1917 
1 91 8 
191 9 
1920 
19 21 
1922 
1923 
1924 
1925 
1926 
1927 
192.3 
1929 
193 c 
1931 
193 2 
1933 
1934 

; . , 

RX F 1 : 

RXF2: 

GL03ALS MCDIFIED: RCVD_HEAO, RCVD_TAIL. 
KACS OBJ~CTS USED: DLL_SEM1 (WAITSEM) • 

PUBLIC 
CLI 
MCV 
MCV 
OR 
JNZ 
MOV 

MOV 
MCV 
MCV 

DLLRXF 
;THIS PART MUST BE INQIVISIBLE 

AX,[3XJ.LINK ;UNLINK BCB FROM ~UEUE 
RCVD_HEAO,ti,X 
AX,AX ;CHECK IF AT END OF QUEUE 
RXF2 iIF NOT AT END 
RCVO_TAIL,QFFSET DGROUP:RCVD_HEAD ;REINIT QUEUE 

AX,BCB_HEAD 
CBXJ.LINK,AX 
sce_HEAo_,sx 

iLINK BC8 INTO FREE LIST 

MCV S!,[3XJ.BUF iGET ACTUAL BUFFER ADDRESS 
MOV AX,MAX_PACKET LEN ;COMPUTE PACKET LENGTH 
SUB AX,[BXJ.WC ;suSTRACT OMA FINAL WORD COUNT 
STI ;CAN TURN INTERRUPTS BACK ON HERE 

ADD SI,QFFSET OGROUP:BUFFER_START-VAL_OL_DEST+1 ;WANT ADDRESS IN CGROUP 
MOV CSIJ.SEG_LENGTH,AX ;sTORE LENGTH IN SEGMENT 

TEST BYTE PTR [SIJ.DL_OEST,MCFLAG ;TEST MC FLAG 
JZ RXF3 ;IF SINGLE ADDRESS 
PLSH SI ;SAVE POINTER 
LEA, BX,[SIJ.OL_DEST 
CALL CHECKMCIO ;CHECK FOR MULTICAST ID. 
OR AL,ALLf'JC ;CHECK "ALL MULTICAST" FLAG 
POP SI 
ROR AL_,1 ;TEST RESULT 
JNC RXF4 ;IF NOT VALID MCIO 

RXF3: MCV AX1[SIJ.OL_TYPE ;LOAD DESTINATION TYPE 
DI10FFS~T OGROUP:TYPET iSEARCH TYPE LIST 
cx,TYPEL 

MCV 
MOV 

RXF3A: CMP 
JE 
CMP 
JE 
INC 
If'.. C 
o::c 
JNZ 
JtJ,? 

RXF3S: MCV 
PUSH 
?USH 

WCRD PTR [DIJ,Q ; SEE IF TYPE IS ZERO 
RXF3B ; IF IS ZERO, THEN TAKE IT 
~rnRD PTR CDIJ,AX 
RXF3B ; TYPE MATCHES 
DI 
DI 
ex / 

RXF3A 
SHORT RXF4 ; NOT IN LISTT 

AX,[O!J+(TYPEM-TYPET) 
AX 
DS 

;SEND TO OUTPUT MAILBOX 
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80861808718088 MACRO ASS ::rBL c R 

LOC 03J LIN:: 

C6C9 56 1935 
06CA t:soooo - 193 6 

193 7 
06CD FF06520C R 1'?3 8 
c 6 01 750A 1939 
0603 FF065400 R 1940 
0607 EB04 1941 

1942 
0609 56 194 3 
06DA E852FD 1944 

1 9 4 5 
G6DD EB1c830C R 1946 
06 E1 osoa 194 7 
C6E3 7585 1943 

1949 
06E5 195 0 
06ES 883000 R 1951 
C6E8 so 1952 
C6E9 E80000 1: 1953 
06cC Ea C: F 1954 

19.55 
1956 
1957 
1958 
195 9 

OLL - R~CEIVE PACKET FORWARD PROCESS 09/01/80 PAGE 

SCURC:: 

PUSH 
CALL 

INC 
JNZ 
I f\C 
JMP 

RXF4: PUSH 
CALL 

RXFS: MCV 
OR 
Jr\ z 

OLLRXF: 
MCV 
PUSH 
CA.LL 
J f'J p 

SI 
cc:s::No 

TOTAL_RECEIVEO ;INCREMENT TOTAL COUNTER 
RXFS ;IF NO OVERFLOW 
TCTAL_R~CEIVED+2 ;INCREMENT HIGH PART 
SHCRT RXF5 

SI 
DLLRXRETBUF 

BX,RCVD_HEAD 
sx,sx 
RXF1 

;RETURN SUFFER 

iREAD NEXT PACKET TO FORWARD 
iTEST FOR NONE TO FORWARD 
iIF SCME TO FORWARD 

AX,OFFS~T DGROUP:OLL_SEM1 iWAIT FOR RECEIVE COMPLETE 
AX 
CCh.4ITSEM 
SHORT RXF5 ;ENTER LOOP 

SEJECT TITL~ ('DLL - R~CEIVE SERVICE SUBROUTINES') 
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8086/8087/8088 MACRO ASSEMBLER 

LOC OSJ 

G 6 E i: 
C6E~ 53 
06i:F 9C 
06FO F .4 
06f1 831t:890C 
06r5 asoa 
06F7 7408 
C6F9 8807 
C6FB A38900 
C 6 Ft: 90 
06FF EBOC 

c 7 01 90 
C702 Fc069SOC 
C706 282000 
C709 50 
C?OA E80000 

C70D FC 
O?OE 1 = 
C?OF 07 
0710 887F04 
0713 31C70100 
C717 SE 
G718 834C04 
C71o a.3EA05 
071E 2 9 C1 
0720 894702 
0723 807406 
0726 ;= 3 
0727 A4 

0728 9C 
C729 FA 
072A 88368000 
0722 E91C 
G730 C707000C 
0734 891c8JOO 
C738 90 

0739 Bd3000 
C73C 50 
0730 E80000 

R 

LINC: 

1960 
1961 
1962 
1963 
196 4 
1965 
1966 
1967 
1 9 6 :3 
1969 
1970 
19 71 
1972 
1973 
1974 
197 5 
1976 
1977 
197 :3 
1 97; 

R 19.SO 

R 
R 

R 

R 

R 

1·981 
1982 
198 3 
1984 
1985 
1936 
1987 
19·88 
198 9 
1 9; c 
1991 
199 2 
19S3 
1994 
1995 
1996 
199 7 
1 9 9 ;3 
199 9 
20CG 
20C1 

20C2 
2003 
2 :Jc 4 
2·JO 5 
20C6 
2007 
20C8 
20C9 
2010 
2011 
2012 
2013 

DLL - R~C~IV~ SERVIC~ SU3ROUTINES 09/01/80 PAGE 

SGURC:: 

. . , , 
; 
; 
; . , 
; 
; 
; 
; . , 

LCOP PACK:T - LOOP PACKET TO RECEIVE SIDE. 

THIS RCUT!NE COPIES THE PACKET PASSED TO IT INTO 
A R=CEIVE PACKET BUFFER, THEN FORWARDS THE COPY 
AS A NORMAL RECEIVED PACKET. THE ORIGINAL PACKET 
R~MAINS UNCHANG~O. 

PARAMETER: 
ax - OFFSET OF PACKET BUFFER CONTAINING 

TH= PACKET TO BE LOOPED BACK • 

LCOP ?.A.CK\:T: 

LC P 1 : 

LCP2: 

?USH 
PlJSHF 
CLI 
~·1 c v 
OR 
JZ 
MCV 
1'.\QV 
PCPF 
JFP 

POPF 
INC 
~·10 v 
?l.JSH 
CALL 

CLO 
PUSH 
?OP 
MCV 
ACC 
PCP 
MCV 
MOV 
SL3 
t·1C V 
L E .A 
RcP 

PUS HF 
CLI 
MCV 
MCV 
MCV 
MCV 
PCPF 

MOV 
PUSH 
CALL 

BX 

BX1FREE HEAD 
sx,sx 
LCP1 
AX,[SXJ.LINK 
FRE= _HEAD, AX 

SH CRT LOP2 

iSAVE PACKET POINTER 
iCRITICAL REGION 

iREAD NEXT AVAILABLE BUFFER 
;CHECK THAT A BUFFER IS THERE 
iIF NO auFFER 
iUNLINK FROM FREE LIST 

6UF_LOCP iFLAG THAT ANOTHER LOOPBACK BUFFER IS NEEDED 
AX10FFSET DGRCUP:DLL_MBX2 iWAIT AT MAILBOX FOR BUFFER 
AX 
CQR::CcIV2 

JS 
ES 
OI1CBXJ .BUF 

iSET UP FCR COPY 

DI,QFFSET DGROUP:BUFFER_START+1 iAODRESS IN DGROUF 
SI iSOURCE BUFFER ADDRESS 
ex, [SIJ. s::G_LENGTH ' 
AX1MAX_PACKET_LEN iCOMPUTE VALUE FOR "WC" 
AX,CX 
c=xJ.wC,AX iPUT LENGTH INTO auFFER CONTROL BLOCK 
sr, [SIJ. DL_OEST 
MCVSB ;oo THE COPY 

SI,, RC VO_ TAIL 
[SIJ.LINK,BX 
CSXJ.LINK,Q 
RCVD_TAIL,SX 

;CRITICAL REGION 

iLINK INTO OUTPUT LIST 

AX10FFSET OGROUP:DLL_SEM1 ;SIGNAL THAT A PACKET IS AVAILABLE 
AX 
CQS!GN.AL 
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8086/8037/8088 M.L\CRO ~SSEMoLER 

LOC OBJ LIN~ 

0740 C3 2014 
2015 
2016 
2iJ1 7 
2018 
2019 
202C 
2021 
2022 
2023 
2024 
2025 
2026 
2027 

0741 2028 
0741 32F6 2029 
0743 83F2 2030 
0745 D 1E2 2031 
0747 81C2COOC 2032 
C743 834704 2033 
074E EE 2034 
074F 8AC4 2035 
a 7 s1 Ee 20 3 6 

2037 
0752 42 2 0 3 iS 
0753 88F105 2039 
0756 E:: 204C 
C757 8AC4 2 IJ 41 
0759 E:: 2042 

2043 
C75A 8A0100 2044 
G75D C306 2045 
0 7 5 ;= I= -- c: 2046 

2047 
0760 D1E6 2048 
0762 899C8DOC R 2049 
C766 C3 2050 

20s1 
2052 
2053 
2054 
2055 
2056 
2057 
2053 

0767 2059 
0767 803c970COO R 206C 
C76C 7403 2061 
076:: 8A16960C R 2062 
C772 FE06960C R 2063 
C776 803E960004 R 2064 
C773 75C4 2065 
0770 C606960C01 R 2066 
C782 =630 2067 

2 iJ 6 8 

DLL - REC~IVE SERVICE SUBROUTINES 09/01/80 PAGE 

SOURCE 

R::T 

, , SETUPCHANNEL - S~T UP OMA FOR CHANNEL AND SIGNAL AVAILABLE. 
; 
; PARAM~T~RS: 

; COL) = CHANN:L NUMBER. 
; (BX) = POINTER TO BUFFER CONTROL BLOCK. 
I , 
; USES: Ax,cx,sI 

s:TUPCHANf\EL: 
XGR QH,OH ;FILL DH WITH ZEROS 
MCV SI,QX ;sAVE CHANNEL NUMBER IN SI 
SHL ox,1 
ADO DX,CH1ADOR-2 
jl.0..,_\..._J --__;:~;:.....:;x!_L,_c. 9 x ] • 8 u F ... \~~ ; L 0 A D 
OUT ox, A-L-- ::::~~~ 

STARTING ADDRESS 

MOV AL, Arq.,.... ~--
OUT ox, A LS 
INC 
MCV 
Ol.iT 
MCV 
OUT 

MCV 
ACO 

. OLT 

SHL 
i'·1CV 
RET 

ox ;sTEP TO CHnWJ: 
AX,MAX PACKET LEN+JUNK_BYTES ;LOAD LENGTH 
DX,AL 
AL,AH 
ox,AL 

DX,SET_RXAV1-1 . ;COMPUTE RX AVAIL PORT NU~BER 
ox,sr 
ox,AL ;SIGNAL CHANNEL AVAILABLE 

~,1 ;INITIALIZE RXn_BUF 
RX1_BUF[SI-2J,3X 

,, R:ScT CHA~NEL - RETURN BUFFER TO CHANNEL AFTER ERROR 
; 

RESET CHANNEL: 
C~P BUF_CCUNT,O ;CHECK IF OTHER CHANNELS NEED INITING 
JZ SETUPCHANNEL ;SET LP CHANNEL IF ONLY ONE NEEDING INITING 
MOV DL,BUF_FIRST ;OTHERWISE, INIT THE FIRST ONE WHICH NEEDS BUF 
I~C BVF_FIRST ;STEP TO NEXT 
C~P 3UF_FIRST,4 ;CHECK FOR WRAP-AROUND 
JNZ SETUPCHANNEL ;EXIT IF NOT WRAP-AROUND 
MOV BUF_FIRST,1 ;WRAP AROGND 
JMP SHCRT SETUPCHANNEL 
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8086/8087/8088 MACRO ASSEM3L!:R 

LOC caJ LINE 

2069 
207D 
2071 
2072 
2073 
2074 
2075 
2076 
2077 
201 .e 
2079 
2080 
2081 
2082 
2083 
2084 
2035 

0784 2086 
0784 8AD8 2087 
C786 BOO.A 208.3 
0788 E6FO 2089 
C78A E4FO 2090 
078C 84C4 2091 
C73E 7 5 21 2092 

2093 
0790 F6C310 2094 
0793 7406 2095 
C795 :3FS800 R 2096 
C79S E82BF8 2097 
0798 F6C320 2098 
079E 740C 2099 
C?AO 81F9AE05 2100 
07A4 7F06 2101 
C7A6 Bf 5600 R 21C2 
0 7.A 9 E80AF8 2103 
O?AC E605 21G4 
C7AE 32CC 21C5 
C7BO C3 2106 

2107 
07 31 8 0 Fr 21c8 
0733 C3 21C9 

211 a 
2111 
211 2 
2113 
211 4 
211 5 
2116 
2117 
211 8 
2119 
212G 
21 21 
212 2 
2123 

DLL - R~C~IVE SERVICE SUBROUTINES 09/01/80 ?AGE 

SC UR CE 

.. 
' I 
; 

CHECK_STATUS IF 2RROR APPLIES TO THIS CHANNEL, INCREMENT APPROPRIATE 
ERROR COUNTERS AND CLEAR ERROR INDICATIONS. . , 

; 
; . 
' . , 
; . 
I . 
I 

; . , 

P A R A ~1 :: T E R S : 
AL = STATUS BYT~. 
AH = INTERRUPT CHECK MASK FOR THE NEXT CHANNEL. 
ex = WCRD CCUNT FROM OMA • 

RETURr,s: 
AL = TRUE => ERROR NOT FOR THIS PACKET • 
AL = FALS~ => DROP THIS PACKET. 
ex = WORD COUNT FROM OMA • 

CHECK_ST.ATUS: 

CHK 1: 

CHK2: 

ChK3: 

I 

I 

; 

MCV 
MOV 
OUT 
IN 
TEST 
JNZ 

TEST 
JZ 
MCV 
CALL 
TEST 
JZ 
CMP 
JG 
MOV 
CALL 
OUT 
XCR 
RET 

MCV 
RET 

BL_,AL 
AL_,R2AO_IRR 
PICCMO_,AL 
.a.L_,PICDATA 
AL,AH 
CHK3 

iSAVE. FLAGS 
;CHECK IF NEXT CHANNEL COMPLETE; 
i IF SO, ERROR FLAGS DO NOT APPLY TO THIS ONE 

iCHECK WITH THE MASK WHICH WAS PASSED 
;IF NEXT CHANNEL COMPLETE 

SL,10H iCHECK LENGTH ERROR 
CHK1 ;If NO LENGTH ERROR 
DI,QFFSET DGROUP:FRMERRS ;INCREMENT COUNTER 
BLMPCNT 
BL,20H iCHECK CRC ERROR 
CHK2 iIF NO CRC ERROR 
cx_,MAX_PACKET_LEN-MIN_PACKET_LEN ;CHECK FOR RUNT PACKET 
CHK2 ;oo NOT INCREMENT COUNTER FOR RUNT 
or_,oFFSET DGROUP:CRCERRS ;INCREMENT COUNTER 
BUMPCNT 
REs=T_ERRQR,AL ;RESET ERROR FLAGS 
AL,AL iRETURN FALS: 

AL,OFFH iRETURN TRUE 

; cief s for puconf ~h2n re~l module is not present 
; 
, public cqdevicetest,cqramtest_,ctjumptable 
i cqcl.?vicGtest: 
; xor ax,ax 
; ret 
icqramtast: . , . , xor 

ret 
ictjumptabl~ 

ax,ax 

du: 0 
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8086/8087/8088 MACRO ASSEMSLeR 

LOC OoJ LIN'.: 

2124 
2125 

ASSEMaLY COMFLET~, NO ~RRORS FOUND 

OLL - R=c=rvE SERVIC= SUBROUTINES 

SOURCE 

CC D:: =NOS 
'.:ND 
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