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SERIES-III B8(CR4/8037/8088 MACRC ASSENMBLER V1.0 ASSEM3LY OF MODULEZ DLL
0BJEZCT MOOULE PLACEZD IN :F1:CLL.CBJ
INVOCATION LINE CONTRCLS: DEBUGS

LoC ¢3J LINE SGURCE
1 +1 STITLE (“CLL - DATA LINK LAYER 04/720/827)
2 NAME DLL
2
4 Y Irtel Corpcration Proprietary Information. This
5 ; listing is supplied under the terms of a license
é 7 agreement with Intel Corporation and may not be copied
7 ’ noer disclcsed esxcept in accordance with the terms of
8 ; the acraement..
b4
1C +1  3NOQG:=N
11 SINCLUDE (:F1:PORTS.INC)
1 12
1 13 ; CCNTOL PORTS
1 14
0000 =1 15 SET_TXSRT EQU 000H
ooc1 =1 18 RESET_TXSRT QU 001H
00C2 =1 17 SET_RXAV1 =cu gc2H
00C3 =1 18 SET_RXAV2 =eU QOZH
00C4 =1 19 SET_RXAV3 ZQU 004H
00¢s =1 23 RZSET_ZRRCR EQU 005H
CoCé =1 21 RESET_CHANNEL_COUNTER EQU 0Q6H
0040 =1 4 SET_SYS EQU OAQCH
0QeC =1 23 SET_LOC EQU 0BOH
=1 24
=1 23
=1 25 ; PIT VALUES
=1 27
Qoc3 =1 ZR PITCHC EQU 0O03H ;PIT COMMAND PORT
gopz =1 29 PIT_3CK ' EGU Qo2H JFIT BACKOFF TIMER
0oc1 ‘ =1 30 PIT_RTC zZQU 0D1H sPIT REAL-TIME CLCCK PORT
0arco =1 21 PIT_ALC =QL poOH JPIT ALARM=-CLOCK PORT
=1 32
0000 =1 23 LATCH_RTC zCL GOH ‘ sLATCH REAL-TIME CLOCK VALUE
0040 =1 34 LATCH_ALC EQU 4QH sLATCH ALARM-CLOCK VALUE '
=1 3
=1 3
=1 37 ; DMA VALUEZS
=1 38
0ccs =1 36 DMACHD EQU 0CS8H ;OMA COMMAND AND STATUS PCRT
00cCs =1 40 OMARECG ECL 0C9H - ;CMA REQUEST PORT
0Qca ' =1 41 DMAMSKB EQU 0CaH ;OMA MASK BIT PORT
00CB _ =1 42 DMAMODE EQU oceH ;DMA MODE PORT
0aocc =1 42 DMABPTR EQU OCCH +CMA BYTE POINTER PORT
-00CBo =1 44 DMACLR EQU 0CDH ;7 (TMP & CLEAR??)
0CCF =1 43 DMAMASK EQU 0CFH ;sDMA MASK PORT
=1 46
00cCco =1 47 CHOADDR EQU 0COH ;CHANNEL O ADDRESS PORT
00cC1 =1 42 CHOWC EQU OC1H sCHANNEL C WORD COUNT PORT
00C2 =1 49 CHTADBR zal 0C2H sCHANNEL .1 ADDRESS PORT
goc3 =1 50 CH1WC ZQU 0C3H ;CHANNEL 1 WORD COUNT PORT
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00t3
00&C
00z1
00cz2

00F3
00zA
09z2
00EC

00FC
00F0
00F1

0020
00¢0
gacc
000dA
0040
006¢
0084

00C1
gocz
00C4

gocC1
00GC7
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SCURCE

CH2ADDR

CH2WC

CH3IADCR

CH3UC

; °IC VALU

PIOCHD

PIOA

PIC3

PIOC

PIOCLR

PIOSEN

PIOSENP

PIOREAD

; PIC VALU

PICCHD

PICDATA

PICMASK

501 _PIC

SEOI_PIC

PCLL_PIC

REAO_IRR

RTC_DONE

RTC_INT_SZ0I

RTC_INT

CH1_DONE

CH2_JONE

CH3_DONE

; MISC. CZ

MCFLAG

JUNK_BYTES

SINCLUDE (:F1:KA
EXTRN
ZXTRN
EXTRN
EXTRN
EXTRN
ZXTRN
ZXTRN
EXTRN
EXTRN

SNOLIST INCLUCE

AYER C4/720/82

EQU 0C4H
EGU O0C5H

=QU 0CéH

zcu QC7H

ES

EQL 0E3H

EQU 0EOH

£eU 0z1H

zGU QE2H

=gU 111100118
ZQU 00101C108
zgU 001000108
ZCL 11100C008
S

EQU QOFCH

EQU OFOH

QU OF1H

=QU 204

EQU 60H

QU 0CH

zQu OAH

QU 40H

EQU S0H+6

EQU 20H+6

ECL 01H

EQU 02H

zgL 04H
FINITIONS

EQU 01H

EQU 7

0S.0CA)

09/01/80 PAGE 2

sCHANNEL 2 ADDRESS PORT
sCHANNEL 2 WORD CGOUNT PORT
sCHANNEL 3 ADDRESS PORT
sCHANNEL 3 WORD COUNT PORT

;PI0 COMMAND PORT (CHECK: F3?)
+PI0 PORT A
;PI0 PORT B8
sPI0 PORT C

;CLEAR SERDES

7SERIAL ENABLE
;PROMISCUCUS SERIAL ENABLE
sREAD ADDRESS COMMAND

;PIC COMMAND POCRT
;PIC DATA PORT
;PIC MASK POCRT

;PIC END-OF=-INTERRUPT COMMAND

;PIC SELECTIVE EOI COMMANE

;POLL PIC COCMMAND

+PIC READ~IRR COMMAND

;MASK FOR REAL-TIME CLOCK INTERRUPT
;COMMAND TO EOI RTC INTERRUPT

;POLL COMMAND RETURN IF INTERRUPT

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

D L/JL

sMULTICAST BIT
;NUMBER OF RECIEVE JUNK BYTES

CCSTART:NEAR,CQSCHEDULE:NEAR,CQHALTANDCATCHFIRE:INEAR
CCCREATEPROCESS:NEAR,CQCREATELIST:NEAR
CICREATESEMAPHORE:NEAR,CQSIGNAL:NEAR,CQWAITSEM:INEAR

CRCWAIT:INZAR

CLCREATEMAILBOX:NEAR,CQSEND:NEAR,CQRECEIVE:NEAR,CCGCRECEIVE:INEAR
CQISIGNAL:NEAR,CQICWAIT:NEAR,CQISEND:NEAR,CQICRECEIVE:INEAR

CCREADCLOCK:NEAR

CQGCREATEALARM:NEAR,CQSETALARM:NEAR
CCCHECKALARM:NZAR,CQCLEARALARMINEAR

(:F1:LOCGEN.MAC)
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LeC ¢8J LINE

JLL - CATA LINK LAYER C4/2C/82 09sc1/8¢C

SCURCE

CEXTRN RANDOM:NEAR 7A KACS PRIMITIVE FOR BACKOFF NUMEER

SEJECT TITLE (’OLL

- DATA BASES’)

PAGE

3
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LOC 03J LING SCURCE
207 DGROUFP GEROUP DATA,STACKS,BUFFERS
2028
- 2C6S DATA SEGMENT 3YTZ PUBLIC ‘DATA’
210 |
211 ’ CCNSTANTS
212
0040 213 SLOT_TIME QU 64 sNumber of 800nS clock ticks per slot time.
002¢C 214 MIN_PACKET_LEN ZGQU 60 ;€0 bytes ¢f header and data.
0524 215 MAX_PACKET_LEN EQU 14+1500 ;714 byte header + 1500 bytes data.
05FaA 215 SEG_3UF_LEN zeu S+MAX_PACKET_LEN+JUNK_BYTES+3 ;CS hezder
217 s + packet length + garbage + safety factor.
0081 213 NUM_TX_3UF EQU 1 sNumber of transmit buffers.
00C4 219 NUM_RX_BUF QL 4 sNumber of receive buffers.
0oCF 220 ATTEMPT _LIMIT EQU 15 sMaximum number of transmit retries on collision
03FF 221 BACKOFZ_LIMIT ZQU 3FFH sMaximum 10 bits (1023) for random number
222 7in backoff alogorithm.
2273
224
225 ’ PACKXET 3UFFER FORMAT
225
- 227 SEGMNT STRUC
Q000 228 KAQSMSGHOR DD ? sSpace for the KACS header when linked to a
229 srmailbox. ,
23C
0004 231 SEG_LENGTH DW ? /The number of bytes from DL_DEST to the end
232 sof the data in the DL_DATA field.
233 .
€006 234 DL_DEST ag 3 DUP (?) ;The data 1link destination address field.
235
£0acC 236 DL_SOQURCE W 3 DUP (7) 7The data link source address field.
237
€a12 238 DL_TYPE W ? ;The data 1link type field.
239
G014 240 DL_DATA DB ? sThe data link data field; this must be at
241 sleast 46 bytes and not morz than 1500 bytes.
242
s 243 SEGUMNT ENDS
244
000% 245 VAL _DL_DEST EQU 06H /An alternate representation of DL_DEST because
246 ' sASM88 doesn’t allow structure members in some
247 ‘ srsorts of expressions where is doess allow
248 sEQU-type constants.
249
25C
251
252 ’ KAQS CBJECTS

This =zaction uses a version of "SYSGEN.MAC" modified

to not declare things external. This was done so that we could put
the 2ntire data link in one module, rather than splitting the
definition of the KAOS objects out into & separate module.

Ne e Ne N

PUBLIC DLLTxFreeMbx
AC3JECTLIST (KAOSOBJECTS)

[RS TN A I AU S RIS T 2O BN LS 2N 6 I 49
(e QNN IV IV, BV, VTRV ]
el S IRV O N ¢ o BN 6 SR U 5 BN S U3}
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LOC C8J LINE SCURCE
-=-==C0 248
287 #MATLBOX (DOLLTxFreeMbx) 7The Transmit Free buffer pool’,
-—-- R 2753 sthis is used to store buffers which are
278 ravailable to the user.
277
278 AMAILBCX (DLL_M3X1) rPackets are normally sent by CQDLLSTRANSMIT
et R 236 seithout involving the operating operating
287 srsystem. If there is already a pscket being
288 ssents however, the new packet will be stored
28% shere. The transmit interrupt service routines
290 sTXISR, does a CReceive at this mailbox
251 srand reintializes the transmit hardware
262 ;if anything is here.
253 :
254 AMAILBCX (CLL_MBX2) 7CQDLLSTRANSMIT does local locpback on
——— R 3C2 rself-sa2lf addressed packets by calling
303 JLOOP_PACKET, which copys the packet to a
304 sreceive buffer and forwards it to the normal
3Cs srreceived packet processing.
306 ;If there is no free receive buffer,
3C7 ;sLOOP_PACKET increments BUF_LOOP znd blocks
308 ‘ ;rat this mzilbox waiting for a buffer.
3C¢S , sNote that a free buffer is one which is
210 sneither in the hands of & user, nor
311 sinitialized on a receive DMA channel.
312 sSince there are three receive DMA channels,
313 sand only four receive buffers at this times,
314 sthere is only one buffer available for -
315 sloopback
318 ' :
317 #SZMAPHORE (DLL_SEM1,C) /;This semzphore is signalled ky the
———- R 324 sreceive interrupt service routine +to
327 ;sstart up the receive DLLRXF process.
328
323 APROCESS (0,DLLRXF,84 ) ;The Receive Forward process.
-=-==5E R 344
345 AENDLIST
-=-- 330
351 $EZJECT
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LoC cBJ LINZ SCURCE
332 ; 3EGINNING OF THE MAIN DATA BASE
L 7133 v ) S S e e
0046 354 D2_START ECU 3 7A1l memory between DB_START and CB_END "~ wmemm
355 ;will be initialized to zero ky CCDLLS$START.
336
357
358
3359 ; NCTWORK MANAGEMENT COUNTERS AND OTHER OBJECTS
340
341
CO046 (2 3¢2 TCTAL_SENT D 2 DUP (?) /;The total number of packets which have
e By Be ]
)
363 sbeen sent by this node. This two-word
354 scounter wraps around to zero after reaching
345 ;its maximum value. At the meximum
366 stransmiscion rate, this will take weeks
387 sto wrap around.
368 '
C34A 2777 356% PRIMARY_CCLL DU ? ;sThe number of packets which have encounterad
370 ;at least one collisicn. It sticks at OFFFFH.
371
g04cCc 2727277 372 SECONDARY_COLL DW ? ;Then number of times there hazs been a second
373 sror higher collision. If a pecket has six
374 scollisions, PRIMARY_COLL will be incremented
375 _ sby one,r and SECONDARY_COLL will he incremented
374 shy five. It sticks at OFFFFH.
377
Q04E 72777 378 EXCE=ZCED_COLL OW ? sThe number of packets which have been aborted
376§ srbecuase they had mode thzn the max
380 snumber of collisions. It sticks at GFFFFH.
381
050 27272172 332 TX_PXT_TOC_LONG DW ? ;sThe number of times the transmit hardware
382 ruatchdog time has aborted a packst.
384 ;This _should never occur unless there is
3¢5 ;& _serioussoftware or controller hardware
38¢ ; failure. It sticks at OFFFFHa
- B Y
387 _
388 ~
gosz (2 385 TCTAL_RZCEIVEC DU 2 BUP (?) /The tectal number of error-free packets
2797
)
390 Juhich were addressed to either this node’s
351 : ‘7hostID or some multicast address it bhas
362 : renabled, and for which some user had
363 sdone a CQDLL3CONNECT for its type code.
354
0056 2777 ’ 3953 CRCERRS DU ? ;The number of received packets discarded
366 sbecause they had a CRC error. It sticks
357 ;at OFFFFH.
398 :
¢Qgs8 727727 369 FRMERRS Dy ? ;The number of received packets discarded
4CC shbecause they were longer than MAX_PACKET_LEN.
401 ;7It sticks at OFFFFH.

402
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LCC ¢3J LINE SCURCE
c054 72777 403 RSCERRS Oh ? sThe number of times the receive interrupt
4C4 sroutine has tried to re-initialize a channel
405 . sbut could not get a buffer. This gives
4C¢ : srsome idez of how many packets have been
4Q7 sdropped becuase there was no buffer to
4LCH sput them in. It sticks at OFFFFH.
4C9
£os5C (3 410 HCSTID DW 3 DUP (?) 7This node’s HostlID
2979
) .
0GsC 411 CC_DLL_HOSTID ECU HOSTID
412 PURLIC CQ_DLL_HOSTID
413
0062 (2 414 LCADING DW 2 DUP (?) /;The Ether Loading statistic. It is a
27979
)

sbinary fraction in the range 0 <= LOADING < 1
srepresenting the fraction of the time

rthe Ethernet cable is busy. It is a moving
;average which is updated each time the
srroutine DLLETHERLOQOAD is called. Since

sreach sample is a busy or not busy valuas,

;it is necessary to averace over many samples
sto get a meaningful value. The time constant
sof this statistic is therefore quite longs
son the rough order of a minute. Only the

~

IS SN N D U RN U SN DN
INI PR D)) N =
VIt 200w

42 shigh order word of this double precision
4268 snumber is available to the user; the lower
427 suord is needed to keep rcund=-off error under
428 scontrol.
429
20 M ' >
431 ; TRANSYIT DATA 2ASE ( ’Lm‘t
432 :

Cos66 727177 433 CURRENT_PACKET DW ? sThe offset of the packet currently being sent.
434

gceéeg 27 4135 XMIT2USY 08 ? 7This is set to a nonzero value if a
4368 stransmission is pending and will be
437 srreset by the TXISR interrupt service routine.
438

0069 727 439 BACKOFF_WAIT D3 ? 7This is set to a nonzero value if waiting
440 ;for =z backoff timer interrupt. This is
441 sheeded becuase _the 8259A has a bug which |
442 scan csometimes cause a talse intarrupt 7.
443 +If this flag is not set, SACKCFFISR i
444 rignore level 7 interrupts.
545 :

COo6A 77 445 BACKOFF_CCUNT 33 ? ;The number of collisions this packet has
447 sencountered.
448 _ .

coés 727727 449 BACKOFF_MASK DW ? ;This is a mask used by the backoff alogrithm
45¢ sto select the bottom N bits ¢f the value
451 : sreturnacd by RANDOM, where N is the minimum
452 - sof BACKOFF_COUNT and 10.

453
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LocC

006D

caaoo

€002

03J

7?7?27

MACRO ASSEMSL

L1}

R

LINE

454
455
454
457
453
459
440
4€1
4€2
LE3
464
4€5
586
LE7
468
466
47C
471
472
473
474
475
47¢
477

473

RPN

0o G o (2
=~ O~ U s

DLL - DAT
SCURCE

;

;

;

’

’

’

s N2 N

e Ne Ns e Ne NE N N e Ne N N N

Ne we Ne Ne Y N

Na

NEXT_CH

BC3_TYPZ

LINK

A BASES : | 09/C01/80 PAGE

RECEIVE DATA BASE

The receivz side is designed to minimize the probzbility

of dropping packets. The receive interrupt service routinas
reinitialize the OMA channels as cuickly as possible

s0 that a cuick burst of incoming packets up to the size c¢f the
recelve buffer pool can be received without losing packets.

Since SEZRCES DMA _locl: he | ess to this memory
is elimincstad during ressive bursts by storing =211 the information
s ™ .

abcut a buffer in a Buffer d 2

Also, the amount oT processing done in the interrupt routine

is minimizacd to just saving information data and resetting the hardware
sc the DMA channels can be reinitialized as fast as possible; the

rest ¢cf the per packet processings, such as address Tiltering, typs

cocde processing and anything which accesses the pzcket buffer.,

is done in the background by the CLLRXF process. This optimizes:

for minimun packet loss at the cost of additional total processing
time.

NCTE: This stratecy macde a lct of sense at design time, uhen packets
buffers were 540 bytes long,r giving us 14 receive buffers. Now that
the Ethernet maximum packet size has been incraased to 1500 data
bytess we ¢cnly have fof room four receive buffers; ogtimizing for
Test reinitialization doesn’t make much sense any more.

There is also a possible glitch in the original scheme: there

is an unconfirmed repert that accessas to the OMA controllsr can

also lock up the processors, so the careful avoidance of the [MA

bus with the BCBs may bes for naught. Ripfing all this out and
integrating DLLRFX with the rsceive interrupt routines is a reasonable
thing to do under these new conditions.

DW ? ;The address of the receive interrupt service
sroutine for the next channel to he serviced.
sAll three channels vector through the same
rstate save and restore routine, RXISR,
suhich vectors through NEXT_CH to the
scorrect routine

STRUC ;This is the structure of the Buffer
sControl Blocks (BCBs).

DW ? sLink to the next element in uwhatever
;list thie B8CB is linked into.

DWW ? ;The receive interrupt routines place the
sworcd count read from the OMA controllar
sdirectly in this word, without processing it.
;If this BCB were put into a XKAQS mailbox.,

sit would contain part of the KAQOS link.

;I don’t think the current version esver sends
& BCB to a mailbox, however.
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LOC 03J LINE SCURCE
CO04 509 BLF DW ? ;The offset of the buffer into the static.
510 ;This number is needed because the DMA
511 scontroller thinks that the first byte
512 srof static memory is address zero.
513
- 314 3CB_TYPE ENCS
00cCé 515 3C3_TYPE_LEN EQU 6 The length in bytes of this structure
51¢ ;for initializing the data base in CQDOLL$START.
517
CO6F (24 518 3C3 DB NUM_RX_BUF*BC8_TYPE_LEN DUP (?) ;Space for the BCBs.
99
)
51%
520
521
cogr 7717 522 ~ B3C3_HEAD DW ? ;The head pointer for a stack containing
523 sthe free (BC3s).
524 A
a8y 21777 525 FREZ_HEAD DW ? ;The head pointer for a stack containing
526 ;2C8s which point to free receive buffers.
527
co&s 7777 528 RCVD_HEAD DW ? sThe head and tail pointers to a FIF0 queue of
cos8op 727277 529 RCVD_TAIL DW ? ;BC8s which point to receive buffers containing
530 srpackeats which have Jjust keen received. This
531 squeue is filled by the receive interrupt
532 sservice routines, and emptied by the
533 sreceive forward process.
534 ;IMPORTANT: RCVD_TAIL must be initialized
535 sto point to RCVD_HEAD.
53¢
COBF 7272772 537 RX1_8UF DW ? ;The addresses of the buffers currently
Co91 72777 33 RX2_3UF DU ? " Jinitialized on the receive DMA channels.
Co93 71772 539 RX3_8UF DW ? sWARNING: These variahles MUST remain in
340 rsequence because some set-up routines
541 sindex into this as an array.
542
Ca%s5 77 543 3UF_LQQOP DB ? ;The number of loopback buffers needed by the
564 . stransmit side.
545
go9s 77 545 BUF_FIRST DR ? The number of the first receive channel which
547 sneeds to be reinitialized with a buffer.
548
Caoe7 727 549 BRUF_COUNT D3 ? ;The number of receive channels which need
550 sneed to be reinitialized with a kuffer.
551
552
553 ’ MULTICAST ID TABLE
554
Cc9s8 (1 553 ALLMC Dg 1 oUP () ;True if 211 multicast IDs are to be accepted.
79
)
CCe9 (1 55¢ MCIDL Dl 1 CUP () rThe number of multicast IDs in the table.
2927
)

0093 (24 537 MCID DW B*%X pup (?) 7The table of multicast IDs to accept.
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LoCc (¢3J LINZ SCURCE
2777
)
5523
556
56éC ’ DATA LINK TYPE DEMUX TABLE
5é1 ‘ , ‘
cogca (1 562 TYPEL DW 1 CUP () ;The number of types in the table.
27297
)
g0CcD (8 543 TYPET DW 8 CUP (7) sThe table of types.
29779 ’
)
CODD (8 564 TYPEM Dh g8 DuP (M) ;JThe mailkoxes to which to send peckets of the
272729
)
565 srcorresponding type.
584
cozn 1 587 RCV_HANG D3 1 oup (7) ; NUMBER OF TIMES TX DETECTS RCVER HUNG
- 27 ‘
)
S8 \
56¢ ; END OF THT INITIALIZzD DATA BASE
570
00zt 571 DR_EZNC ZGQU 3 78ncd plus one of the initialized data base;
‘ 572 ;all memory between DB_START &and here are
573 7clee —zeroby—CGEBLLS$STAR
575
= 57¢ DATA ENDS
577
573 '
576 ’ DEFINITION OF BUFFER SEGMENT
580 :
——— 581 3UFFERS SEGMENT CCMMON “BUFFERS’
CCaoc (1 582 BUFFER_START DU 1 DUP (?) ;Definition of the buffer segment.
29977
) ‘
_——— 583 BUFFERS ENCS
584
585
588 ’ BEGINNING OF CQODE SEGMENT
587
588 CGROUP GROUP CCCE
== 589 ooz SEGMENT BYTE PUBLIC “CODE’
560 ASSUME DS:DGROUP,CS:CGROUP
591
0018 ===~ R 592 DGRP Dk DGROUP ;OFFSET OF DGROUP FOR INITIALIZING DS
593

564 $EJECT TITLE (“OLL - NETHORK MANAGEMENT RCUTINES”)
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LOoC (C3J LINE SCURCE
- 595 ;s The Network Management routines are driven off a table with
566 ’ th2 follouwuing structure:
557 ;
568 ; Byte C:
565 ; Bits 0=2: The length in bytes of the objact
sCQ ; 5it 3: Set if the object is clearable
501 ; Bit 4: Set if the object is setable.
6C2 ; 3ytes 1,2: The base address in the currant data segment of the
6C3 ; first or only instance of the object.
504 ;
605 ; In addition, the following constant defines the limits
6C¢ ; of the data structure:
6C7 ; " ' :
508 ; LAST_C2JECT: The number of the last object in the table.
6079 '
610 '
7 611 CTL RECORC CLR:1=C,SET:1=0,LEN:3=2
——— 312 0B8J STRUC
ggoo 613 CTL_FLD DB ?
€Qo01 514 tec oW ?
——— 615 08J ENDS
‘ 516
go1a 14 R 617 TABLE oy <CTL<L1,/,4>,0FFSET DGROUP:TOTAL_SENT>
COo018 4400
gc1o 12 R 518 08J <CTLLT>,0FFSET DGROUP:PRIMARY_COLL>
G01E 4AQOC
0020 12 R 519 03J <CTLLK1>,0FFSET DGROUP:SECONDARY_COLL>
021 4CO0C
Cg23 12 R 620 03J <CTL<K1>,0FFSET DGROUP:EXCEEDED_COLL>
C024 4200
gdzs 12 R 521 oBJ <CTL<L1>,0FFSET DGROUP:TX_PKT_TOO_LONG>
€027 5000
0029 14 R 622 02J <CTLL1,,4>,0FFSET DGRCUP:TOTAL_RECEIVED> .
€02A 5200
go2C 12 R $23 n2J <CTL<L1>,0FFSET DGROUP:CRCERRS>
Q02D 5600
CO2F 12 R 624 03J <CTL<K1>,0FFSET DGROUP:FRMERRS>
CO30 5200
0032 12 R 628 08J <CTL<LT>,0FFSET DGROUP:RSCEZRRS>
CC33 S5A00 '
0035 06 R 626 08J <CTL<,,56>,0FFSET DGROUP:HCSTID>
GC3s8 5c0¢C
0038 €2 R 527 02J <CTLL,,2>,0FFSET DGROUP:LCADING*+2>
Co39 ¢400
628
00CaA 629 LAST _CBJECT EQU 10
830
631
532
633 ;
534 i DLLSREAD (CBJECT, MODIFIER, VALUE3P) - READ NETWORK MANAGEMENT OBJECT.
635 ; ‘
535 ; PARAMETERS:
637 ; 03JECT = THS O0BJECT NUMBER (WORD).
538 ; MODIFIER = WHICH COPY THE OF THE OBJECT (WORD, INGCRED).
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LCC 034 LINE SCURCE
536 ; VALLESP = POINTER TO A BUFFER TO RETURN THE VALUE IN (WORD).
40 ;
541 ; RETURNS:
542 ; THE 3UFFER POINTED TO BY VALUE3ZP CONTAINS THE CURRENT VALUE OF
£43 ; THE CBJECT.
844 ; AX = THE LENGTH IN BYTES OF THE OBJECT.
645 ; AX = 0 IF ILLEGAL PARAMETER.
646
647
648 PUBLIC DLLREAD
c0o38 &49 DLLREAD:
C038 E81:00 550 CALL SERVIC
CO3E F3 551 REP MCVS3
CO3F A4
0040 88C3 552 MCV AX,3X
C042 C3 632 RET
. 554
455
85¢
657
658 i’ DLLYREADC (OBJECT, MODIFIER, VALUES$P) - READ AND CLEAR
659 ; NETWORK MANAGEMENT 0BJECT.
640 ;
661 ; PARAMETERS:
662 ; 08JECT = THE 0SJZCT NUMBER (WORD).
&3 ; MOCIFIEZER = WHICH COPY THE OF THE OBSJECT (WORD, IGNORED).
6é4 ; VALUESF = POINTER TO A BUFFER TC RETURN THE VALUE IN (WORD).
665 ;
56¢ ; RETURNS:
667 ; THE BUFFER POINTED TO BY VALUESP CONTAINS THE CURRENT VALUE OF
668 ; THE 03JECT.
666 ; THE OBJECT HAS BEEN CLEARZD TO 0O IF A CLEARABLE O0BJECT.
570 ; AX = THE LENGTH IN BYTES OF THE OBJECT.
671 ; AX = 0 IF ILLEGAL PARAMETER.
872
573
674 PUBLIC DLLREACC
€043 5675 DLLRZADC:
0043 E81600 878 CALL SERVIC
C046 F5C210 677 TEST OL,MASK CLR JTEST IF O0BJECT IS CLEARABLE
€049 7407 78 JZ RCC?2 JIF NOT CLEARABLE
C043 A4 679 ROC1T: MOV SB
004C CO44FFOC 580 MOV 3YTE PTR DS:[CSI-13,0
0G50 E2F9 681 LCCP RCC1
0052 F3 632 RCC2: REP MOVS3 JTHIS WILL EXECUTE ONLY IF FRCM BRANCH
0053 A4 :
CC54 8BC3 583 MOV AX,3X
0056 C3 684 RET
635
68¢
687
638
689 ;i DLLSSET (CBJZCT, MODIFIER, VALUESF) - SET NETWORK MANAGEMENT COBJECT.
550 ;
431 ; PARAMETZRS:



€086/8087/80&2

LocC

0057
0C59

casc
0c5pD
go0s5¢=
GOSF
CQ60
€061
Caéz
C063

CQOé4
GQs67

CCs9
gces
CoéD
Q0oF
dovs
gore
aa7s
gaorr

g03s1
cosz2

0084
€CC35

csJ

33C0
C20&00

58
52
5F
a7
5A
53
56
50

E3F3CA
7F19

83C3

3J3D3

03D8

2E883718B0D R
2EBA971ACO R
8ACA

g1e1C70C

8309

c3
33C0

58
C3

MACRO ASSEZMBLER

OLL - NETWCRK MANAGEMENT ROUTINES

SCURCE

Ne Ve Na N2 N Ne N

DLLS=ET:

Ne Ne N N N N N

SERVIC:

09/01/8C PAGE

08JECT = THEZ OBJECT NUMBER (WORD).
MODIFIER = WHICH COPY THE OF THE OBJECT (WORD, IGNGCRED).
VALUZSP = PQINTER TO 3UFFER CONTAINING NEW VALUE FCR O0BJECT (WORD).
RETURNS:
AX = THE LENGTH IN BYTES OF THE OBJECT.
AX = 0 IF ILLEGAL PARAMETER.
PLBLIC DLLSET
XCR AXsAX /NO SETABLE PARAMETERS? RETURN ZERO
RET 8

SZRVIC - CATA INTERFACE SERVICE ROUTINE

RETURNS:

(3X) = (CX) = 0BJECT LENGTH.
(SI) = POINTER TO CBJECT.
(DI) = POINTER TO VALUE BUFFER.
(L) = CTL BYTE FOR OBJECT.
pPCP AX ;MY RETURN ADDRESS
POP S1I 7CALLER’S RETURN ADDRESS
PCP 91 sVALUE POINTER
PCP ES
POP X +sMODIFIER
PCF 3X sCBJECT
PUSH SI sRESTCRE RETURN ADDRESSES
PUSH AX
cup 3X,LAST_OBJECT
JG SER1 ;IF ILLEGAL OBJECT NUMBER
MCV AX,B8X sMULTIPLY OBJECT NUMBER BY 3
ADC 3X,BX
ACD BXrAX
MCV SI,TABLELBX].LOC SREAC OBJECT BASE ADDRESS
MCV DL,TASLECBX].CTL_FLD 7READC OBJECT LENGTH
MOV cL,DL
ANC CX,MASK LEN JEXTRACT LENGTH FIELD OF "CTL"
MoV 3X,CX 7WANT TO RETURN LENGTH IN BX ALSO
RET
XCR AX,AX ;ILLEGAL ITEM; RETURN O TC ORIGINAL CALLER
PCP 3X ;CLEAR LOCAL RETURN ADDRESS
RET JRETURN TC CALLER’S CALLER

3UMPCNT = USZD TO BUMP STICKY 16 BIT COUNTERS

13



€086/8087/80¢¢8

LocC

cags
00388
ca3a
gaac

00

€030
308D
Co8e
CO8F
Cggo
€093
Ca9s
Cogs
CO02A
Co9D
Jags=
cca
CCAS
COA4
CCas
COA9
COAC
COAE
Qo080
Cds2
Ccss3
GCa?9
Jgéza
J038
€cascC

03J

FFOS
7502
FFOD
c3

8

50

53

52

A15200 R
8806FF

F7=3

C1CC

&3D200

52

A164Q00 R
F7E3

58

03C3

30200

A346200 R
E4EQ

A304

7403

83C228

8916640C R
54

58

538

€3

MACRO ASSE

MBLER

DLL - NETWCRK MANACGEMENT ROUTINES

SCURCE

; (DI) =

/’
SUMPCNT :

O o«
inm =
-t O™

5C1:

3

~
N

meving

Ne s Ne Ne Ne Ne Ne N Ne N N W

ALPHA ECU
PLBLIC

DLLETHERLOAD:
PUSH
PLSH
PUSH
MOV
MCV
MUL
RCL
ACC
PUSH
MCVv
MUL
PCP
ADD
ACC
MCV
IN
TEST
JZ
ACD

DELT: MCY
PCP
PGP
PGP
RET

32J45CT TITLE (°

DLLETHE

This
real=timz clock interrupt service routine. It computes a

by sampling the Carrier Sense
new avsrage according to the formula:

LOADING(T) =

09701780 PAGE

ADCRESS OF 16 BIT COUNTER

INC WORD PTR [DI]
BC1
WORD PTR CDI1 ; FLOWED GCVER TO C, RESET 7O CFFFFH

RLCAD = ENTRY POINT FOR COMPUTING ETHER LOADING.
rcutine is called about every 25 mS by the KACS
average of the amount of traffic on the Ethernet

(CS) flag and computing a

(1-ALPHA/64K) * LOADING(T=1) + (ALPHA/E4K)*CS(T)

where LOACING is interpreted as a binary fraction in the
renge 0 <= LOADING < 1.

40
DLLETHERLOAD

AX 7SAVE REGS I USE
B X
oX
AX,WORD PTR LOADING
B8X,0FFFFH=-(ALPHA+T)

sMULTIPLY BOTTOM HALF

B8 X

AX,1 JROUND TOP PART, DISCARD LOW FART
0X,0

DX sSAVE TOP PART .
AX,WORD PTR LOADING+2 sMULTIPLY TOP HALF
3X

3X ;ADD TWO PRODUCTS

AX,BX

0X,/0

WORD PTR LOADING,AX

AL,PICA JREAD CS FLAG

AL,O4H ;TEST FLACG

DEL1 ;IF NC CS

DX,ALPHA ;ADD TO PERCENTAGE

WORD PTR LOADING+2,DX

DX

BX

AX

DLL = MULTICAST PROCESSING”)

14
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LocC

¢03D
a03o
J0Bte
0Qs3F
0CCO
gocC1
cocz
CGCs3
cacvy
gocc
00CE
€Go1
goo3
coos
Caba
caoc
cobo
GCDE
Cez3
QQE>S
coev
COES

CCE?
CCe9
COEA
CCtes
GCz=cC
COED
COEE
COF1

0sJ

5A

58

52

gC

FA

300100
7507
C506%980001
EB15
2p0z200
7508
CE069800FF
8022

EEE1

9D

Cc3
Cé06980CCO
BO2A

E4E1

50

C3

53

58

50 '
gC

FA
£85500
CGC3

MACRO ASSEZMBLER

o o
- -
[Ny

]

:

s GO 06 0o G0 0O O (o O GO G O) (5
IR I AR O I O T O 0 e e it
U UGN - OO 0N O Ul B G

[5Sae ]
neono
~ O

828
R 829
83C
831
332

-

(S ¥
[V

NNV IS A D) - O N0 60N O U I

S I ST S SN A A SN DY O U B UY R Y B O]

J R DWW W WO WoEot M wee e
£

DLL = NZTWCRK MANAGEMENT ROUTINES 09/01/80 PAGE
SCURCE
Y DLLSSETSMOLE (MODE) =~ SET ADDRESS RECOGNITION MODE.
V4
; PARAMETER:
; MODE: C = NORMAL MODE.
; ' 1 = ALL MULTICAST.
; 2 = PROMISCUOUS.
; ALL OTHERS = NORMAL MODE.
: PUBLIC DLLSETMOOE
DLLSETMODE:
PCP DX
PCP AX
PLSH oX
PUSHF JMAKE THIS A CRITICAL REGION
CLI
CMP AX 1 JTEST FOR "ALL MULTICAST"
JINZ DSM1 JIF NCT
MOV ALLMC,1
JMP SHCRT DSM3
DSM1 : cHp AX,2 JTEST FOR PROMISCUOUS MODE
INZ DSM2 ;IF NCT
MOV ALLMC,OFFH JSET ALL MULTICAST FLAG A
MOV AL,PICSENP JTELL HARCWARE TO ACCEPT EVERYTHING
ouT PICB,AL
PCPF
RET
DSM2: MOV ALLMC,O JNORMAL MODCE. CLEAR "ALL MULTICAST" FLAG
SM3: MoV AL,PICSEN JCLEAR PROMISCUOUS MODE
ouT PICB,AL
POPF JDONE = RETURN
RET
;i DLLSACDMCIC (MCID3Q) ADD MULTICAST ID.
’
H PARAMETER:
; MCID$0 - OFFSET OF 6-3YTE MULTICAST ID.
V4
; RETURNS:
; LL = 0 - OPERATION COMPLETE.
; AL = 1 - LIST CVERFLOW.
PLRLIC DLLADDMCID
DLLADDMCIC:
PCP AX JRETURN ADDRESS
P0P 3 X
PUSH AX
PUSHF JMAKE THIS A CRITICAL REGION
cLI
CALL CHECKMCID JCHECK IF ALREADY IN LIST
RCR AL ,1

15
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LoC

c11cC
g11¢c
€110
C11¢z
G11F
€120
0121
C124
0126

GO
QN
[AS 2 3V
= o

C120D
012¢€
C130
0132

034
721F

419500 R
300800
7D13

3406
FOE4L
BF9800 R
C3F3

FF06990C R

32CC
90
C3

3001
9D
C3

58

58

50

9cC

FA
£32200
pace
7315

&B8FE
83C406

49

gac1
C3cs
03Cég

MACRO ASSE

Y3LER

DLL = MULTICAST PRCCESSING 09/01/80
SCURCE
JC ATMA
MCY AX,MCIDL SJLENGTH OF TABLE
CMP AX,8 SMAX LEN
JGE ACM2 ;IF MAX LEN EXCEEDED
MV AH,6 ;COMPUTE INDEX INTO TABLE
MUL AH
MGV DI,O0FFSET DGROUP:MCID
ACT DI, AX
MOV SI,BX ;MOVE INTC TABLE
PUSH DS
PGP s
MOV CX,3
cLe
REP MOV SH
INC MCIOL JONE MORE IN TABLE
ADM1: -XOR AL,AL JRETURN SUCCESS
PCPF
RZT
ADMZ: MOV AL 1 JRETURN FAILURE
POPF
RET
7y DLLSDELMCILC (MICDSO) - DELETE MULTICAST ID.
;
; PARAMETER:
; MCID30 - OFFSET OF 6=3YTE MULTICAST ID.

puaLIC
DLLDZLMCIC:
PCP
PGP
PUSH
PUSHF
CLI
CALL
RCR
JNC

MCVv
ADD

DEC
MOV
ACTD
ACc

DLLDELMCID
AX 7RETURN ADDRESS
23X ;1D
AX
sMAKE THIS A CRITICAL REGION
CHzZCKMCID
AL, ;CHECK IF IN LIST
DMC1 sIF NCT IN LIST
DI,SI sCESTINATION IS MATCHING ENTRY
SIs6 s SOURCE IS NEXT ENTRY
CX ;COMPUTE NUMBER TO MOVE
AX,CX
CX,CX
CXs7AX

PAGE

16
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LoC

C134
G135
0136
€137
0138
C139

[

01
€1

(G2 R U3

[RY]

OO
- s
S VA O
Ui Tt

C14¢
0146
C14A
€C14cC
C14e
0151
0154

0157
G159
0158
C15¢&
0160
0163

c3J

12
07
FC
F3
AS
FFOESSOC

9D
C3

C70é9%90CC0CQ
C3

€80E990C
E31E
8307
835702
887F04
BE9300

3304
750A
385402
7305
387C04
7408

MACRO

R

Ao NOYU IS N —

I~ Grd U Ll A (N 0 L W

NI N0 N NQ O O 0N NGO NG O
L0
—_

~O
BN
(NI

944
945
94¢
947
7?48
349
950
331
952
$53
254
955
95¢
357
958
959
9¢0
9€1
&2
9¢3
9¢4

DLL - MULTICAST PROCESSING

w
(@]
[ong
>
(]
in

DMCT:

« 2.
777
.

4

PUBLIC DLLCLEARNMC
DLLCLEARMC:
MCV MCIDL,O sCLEAR LIST
RET
rr CHECKMCID =~ CHECK FOR MULTICAST ID MATCH.
7
7 PARAMETER:
’ [3X] - POINTER TO 48-BIT ETHERNET ADDRESS TO CHECK.
4
’ RETURNS: -
’ AL = TRUE - ADORESS WAS IN MCID TABLE.
’ AL = FALSE - ADDRESS WAS NOT IN TASBLE.
; IF TRUE, 8-CX = INCEX INTO MCIC TABLE
; AND SI POINTS TO MATCHING ENTRY,
7
’; PRESERVES:
; 53X
CHECKXMCID:
MCV CX,MCICL JNUMBER OF MCID’S
JCXZ CMCID3 ;IF NOT MCID’S
MCV AX,L3X] ;LOAD ADDRESS
MCV DX,CBX+2]
MoV DI,CBX+4]
MCV SI,CFFSET DGROUP:MCID
CMCIDT: CMP AX,LSID
JNIZ CMCIDZ
CMP DX,LSI+2]
JNZ CHMCID2
cmp DI,LSI+4]
JZz CMCIDS ;IF A MATCH

DS sMOVE DOWN

=

MCVSH

MCIDL 7ONE LESS IN TABLE

DLLSCLEARMC - CLEAR MULTICAST LIST.

c9/01/8Q

PAGE

17



8086/8087/380E23 MACRO ASSEM3LER DLL = MULTICAST PROCEZSSING C9/701/80 PAGE 18

LoC 03y LINE SCURCE
G165 83C¢06 9¢€5 CvCIDZ: ADD SI,6
€168 E2ED 9L LCOP CMCIDA
9&7 ‘
C16A 32C0 9¢8 CvCID3: XCR AL/AL 7RETURN FALSE
G16C C3 Q¢S RET
970
C16D BOFF 971 CMCID4: MCV AL,OFFH JRETURN TRUE
C16F C3 972 RET
973
974

G975 $EZJECT TITLE (“DLL = TYPE PROCESSING ROUTINES?)



80856/8087/30¢88

csJ

S5A

58

58

846C4
g80ec30cC
E3F908
7412

BFCCCO
FC

12

cv

F2

AF
7507
g9500¢
32C0
FFz2

8905
895010

FFO6CBOC.

32C0

FFE2

MACRO

ASSEMBLER

10

[AS AW 2N &S BN AN 38 LU BN AV

QUG W Y
OOC oo
O oa N O

DLL - TYPE PROCESSING ROUTINES 09/01/80 PAGE
SOURCE
¥y OLLCONNEZCT (TYPZ, MBX$0) - RSEGISTER USER OF A DLL TYPE.
;
; PARAMETERS:
; TYPE - THE 16-3IT TYPES CODE
; M3X30 - OFFSZT OF A MAILBOX HEADER TO SEND PACKETS OF THIS TYPE TO.
;
; RETURNS
; AL = 0 - OPEZRATION COMPLETE.
; AL = 1 - LIST OVERFLOW.
;
; ACCESSZS:
; THE TYPZ TABLE.
PUBLIC DLLCONNECT
DLLCONNZCT:
POP DX _
POP 3x JMBX
POP ax STYPE
XCHG AL,AH ";PUT BYTES IN PROPER SEQUENCE
MGV CX,TYPEL JNUMBER OF TYPES
L) CX,8
Jz RTY?2 ;NO MORE SLOTS LEFT
4oV T,0FFSET DGRQUP:TYPET
CLD mw
PLSH DS
PCP ES A Z%Z&
REPNZ  SCASH 3SEARCH LIST fIQJ
INZ RTY1 SIF NOT MATCH o
MGV [CI1+(TYPEM-TYPET)=2,8X ;STORE NEW MBX FOR OLLC TYFE /A
XCR AL,AL OPERATION COMPLETE
JMP DX S RETURN .
RTY1:  MCV LI, AX STORE TYPE AT ONE PAST LAST IN LIST ﬂnﬁujr
MCY CCIT+(TYPEM-TYPET),BX ;STORE MBX /
INC TYPEL JONE MORE IN LIST
XCR AL AL ;OPEZRATION COMPLETE
J¥P . DX SRETURN
RTYZ:  MCV AL 1 ;TASBLE OVERFLOW
Jrp X JRETURN
Iy DLLOISCONNECT (TYPZ) - REMOVE USER OF A DLL TYPE.
;
; PARAMETZRS:
; TYPE - THE 16=3IT TYPE CODE.
;
; ACCESSES:
; THE TYPE TARLE.

19
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LocC

G1AD
C1Ad
01A1
c142

Q1A%
C14a8
G148
01AC
C1AD
C1AE
C1AF
3130

C3J

G Ut U
o >

£80ECBOC
8FCDOO
FC

1%

c7

F2

AF

751A

8D7F10
807502
59
F3

A5

FFOECBOC
$0

FFE2

MACRO ASSEMBLER

LINE

1030

L2 % U B O X S U8 B W I N B N B O
—

OO OLUCOoODTOOCOoODLOOUTCO

E e SN T R S W

1
1
1
1
1
1
1
1
1
1
1
1
1
1

DLL = TYPZ PROCESSING RCUTINZS 09/01/80
SCURCe
PUBLIC OJOLLOISCONNECT
DLLDISCONNECT:
PGP DX sRETURN ADDRESS
pCp AX . ;TYPE CODE
XCHG AL,AH

SEARCH TABLE FOR TYPE

MOV
MCV
CLD
PUSH
PCP
REPNZ

JNZ

sPUT BYTES IN RIGHT ORBDER

CX,TYPEL +NUMBER OF TYPES
DI,OFFSET DGROUP:TYPET

DS

)

SCASH 7SEARCH

DIST /IF NO MATCH

REMOVE FROM TABLE

PUSHF
CLI

MCV

- Sus

MCV
PLSH
REP

LEA
LEA
PCP

REP

TITLE

/ sCRITICAL REGION

SI,0I

DI,2 sMOVE
2X,0I 7SAVE
CX 7SAVE
MCVSH s MOVE

DI,CBXJ+(TYPEM=TYPET)

ENTRIES DOWN
ADDRESS

COUNT

TYPE TYBLE DOWN

sREPEAT FOR MBX TABLE

SI,[DIJ+2

CX

MCVSHW

TYPEL sCNE LESS IN TASBLE
7RESTORE FLAGS

DX sRETURN

(’DLL - INITIALIZATICN ROUTINE®)

PAGE

20



8086/8087/80&2 MACRO A

LocC

C1CE

G1Ce
g1CF
€102
g103

C1F3
C1FA
C1FC

01FEe
Cz200
€202
Cz204
C20¢6
Cz208
Cz20A
€20cC

c3J

n

0coo

1m wu W O
GO Cw

Q
o
[as]
o

1t

a7
8000
BF4600
B9AZCO
F3

AA

C70€60D0CCo04
C706500C2800
C60665460C0C1
C50€970C03

B0F3
E6ET
2506
£605
32C0
E6C2
E6C2
£6C3

(§1]

x)

X320 A0

_‘//u .

DLL - INITIALIZATICN ROUTINE 09/01/80 PAGE 21

SCURCE
. DLLSTART
;
; DLLSTART PERFORMS ALL INITIALIZATION NEEDED FOR DLL.
;
’ RETURNS:
; AX = 0 == INITIALIZATICN SUCCESSFUL
’ AX = 08H =-- HARDWARZ FAILURE PREVENTED READING HOSTID.
;
; NCTE: The hardware ics not supposed to fail while reading
; the HOSTID, but there is a2 bad hardware race condition
; which can cause it to fail at temperture extremes.
PUBLIC DLLSTART
DLLSTART:
; CREATZ KAQS OBJECTS
PUSH CS &5
MCV AX,OFFSET CGROUP:KAOSOBJECTSMM\;Q”
PUSH AX y 54
CALL CCCREATELIST yuﬂﬁ,M$x/
; CLEAR DATA BASE K
PUSH DS
pcP )
MCV AL,O
MCV DI,OFFSEZT DGROUP:DB_START
MOV CX,DB_END = DR_START
REP - STCSB ' ;sCLEAR MEMORY
; INITIALIZE VARIABLES WHICH NEED NCNZERO INITIAL VALUES
MCV NEXT_CH,OFFSET CGROUP:RX1ISR
MoV RCVD_TAIL,OFFSET DGROUP:RCVD_HEAD
MCV SLF_FIRST,1 sMARK THAT ALL CHANNELS NEED INITIALIZATION
MQVv BUF_COUNT.,3
5ol @ |
; READ HCST ID FROM SERDES
MCV BH,10 sUP TO 10 RETRIES
IN AL,PICMASK sSAVE PIC MASK IN BL
MOV 3L,AL
SRT1; MCV AL,PIOCLR ;CLEAR SERDES 'DHNQ
v ouT PIC3,AL
ouT RESEZT_CHANNEL_COUNTER,AL SYNCH HARDWARE WITH SOFTWABRE o&AﬂJ a40‘5@Y906
s oLT RESET_FRROR,AL ;CLEAR ANY EXISTING ERROR FLAGS Jopo 4w
XCR AL,AL sWILL DMA INTO BEGINNING CF BUFFER RAM

ouT CH1ADCR,AL
T CHAADOR A g,wﬂddx

ibur CHIWC , AL :



8086/8087/8088

LoC

Gz0E
0210
€212
0214
C21¢
€218
G214
gz21¢C
C21F
dez1
€a223
6225

0228
C22A
g22cC
C22¢
€230
0232
C234

G236
€238
C23A
023cC
C23E
0240
0243

C244
€246
G248
C24A
C24cC

024t

G250
€253
gz546
8259
C25¢C

[aN®}

| RS 3 AV
[ A9 20 ¢

[o VS

0264
G267
CZ26A
£260
C26F
0273
G274

g3J

FzCO
26C3
800D
ESCF
£402
BOZ2
£6z21
890400
EQFE
300,
261
892C01

BOFE
ESF1
500C
ESFO
E4F0
3480
EOF2

740C
FECF
75C2
8ACS
ESF1T
330300
c3

3060
E6F0
EACE
E6F1
30F3
ESEN

A10200
A35CC0
410400
A35E0Q
£10600
435000
ESDS

B36FCQ
890400
A13700
€907
891z870C
83C306
E2F2

T 0NN

X1

MACRO ASSEMBLER

-
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=
it
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"DLL - INITIALIZATION ROUTINE

Uy

[y

SCURCE

SRT1A:

SRT4:

09/01/80 PAGE - 22

INC AL AV”ﬂJ( JABORT AFTER 257 BYTES lymﬁgazb
\QuT CH1WC, AL eﬁwMM&
MCev AL ,0DH JSET CMA NASK49
ouT DMAMASK ,AL
oLT SET_RXAV1,AL JSIGNAL CHANNEL AVAILABLEYRSerDes
MCV AL,0E2H JEXTRA COMMAND BECAUSE SERDES IS CBSTINATE
ouT PI0B/,AL

MoV AX,3UFFER_STARTLE]
MCV HCSTIDC41,AX

MOV CX,10 | 7 WAIT AT LEAST 9.6US | Mﬁﬂfé
LCCPNZ SRT1A y o 5] \oep .
JEOV AL,PIOREAD ﬂ' ;SET SERDES TO READ/ntdbaJANw& (?le
uT PIC3, AL
MOV X300 FTIMEOUT
MoV AL,NOT CH1_DONE ;CPEN MASK FOR CHANNEL TAONLY
ouT PICMASKMAL
HOV AL,POLL_PIC ;POLL TO SEE IF CHANNEL 1 DONE
oLt PICCHMD, AL
IN AL,PICDATA
XCR AL ,80H ;TEST IF INTERRUPT 0 ASSERTED
LOOPNZ SRT2 JIF NOT DONE AND NOT TIMEOUT
z SRT3 ZIF 0K ﬁ?Légé;zD
DzC BH TRETRY RZAD HOSTID FUNCTION#y'
INZ SRT1
eV AL,3L ; RESTORZ THE OLD MASK
ouT PICMASK, AL
MCY AX,0BH JRETURN FAILURE
RET
MCV AL,SEOI_PIC+0  ;E0I THE PIC
oLt PICCHD, AL “c
L SHCY AL, 3L FRESTORE OLD MASK fov PL
oLt PICHMASK,AL |
eV AL,PIOCLR JCLEAR THE SERDES
oLT PI0B, AL
eV AX,BUFFER_STARTL2] ;MOVE ADDRESS TO HOSTIC 6mﬁa”&>
Hev HOSTID,AX
MCV AX,3UFFER_STARTC4]
HCV HOSTICL23,AX

pam %‘

oLT RESET_CHANNEL_COUNTER,AL SRESET TO START WITH CHANNEL 14’7\0’"9/‘"‘ ’ﬁ / A

INITIALIZE BC2 POOL

MOV 3%,0FFSZT DGRCUP:2CH

NEXT

Mev CXsNUM_RX_3UF

MCV AX,3CB_HEAD sLINK ONTO STACK
MOV [2XJ.LINK,AX

neyv 3C2_HEAD,BX

ACD 3X,B8CB_TYPE_LEN SADVANCE 7O

LOCP SRT4

INITIALIZEZ TRANSMIT 3UFFER POOL



8086/8087/8088 MACRD ASSEMBLER DLL = INITIALIZATICN ROUTINE 09701780

LOC ©03J LINE SCURCSE
1130
278 880000 R 1181 LX,0FFSET DGROUP:BUFFER_START
C278 2901C0 1182 CX/NUM_TX_BUF
027= 50 ) 1183 AX JSAVE BUFFER POINTER
C27F 51 1184 CX JSAVE COUNT
1185 )
£280 230000 R 1185 BX,OFFSET DGRCUP:DLLTXFREEMBX JSEND TO POCL
283 33 1137 82X :
0284 1¢ 1188 DS
£235 50 : 1185 AX
0286 E80000 = 1160 CQSEND
1151 -
028% 59 1162 CX
3284 58 11%3 A X
€288 C5FAQS 1164 AX,SEG_BUF_LEN
CZ8E E2EE 1195 SRT5S
1164
1197 ; INITIALIZE RECEIVE BUFFER POOL
11638 ‘ '
£290 290400 1165 ACV CX,NUM_RX_BUF
€293.50 12C0 SRT6:  PUSH AX JSAVE BUFFER POINTER
€294 51 12C1 PUSH CX JSAVE COUNT
1202
0295 5 12073 PUSH AX JSEND TO RCVD POOL
0296 £894801 1204 CaLL DLLRXRETBUF
1205
0299 59 1206 PCP CX
G294 353 1207 PCP AX
£293 C5FAQS 1208 ACD AX,SEG_BUF_LEN
0295 E2F3 12C9% LCCP SRT6
1210
1211 ; SET UP PORTS
1212
02AC 32cC0 1213 XCR AL,AL ;ZERO
0242 £403 1214 ouT SSET_ERROR,AL CLEAR ANY EXISTING ERROR FLAGS nuﬁd&v
C2A4 EGCF 1215 ouT DMAMASK ,AL JENABLE ALL DMA CHANNELS
C2Aé 202A 121¢€ MCY AL,PIOSEN JENABLE SERDES /wae&mﬁ'ﬁwWﬂVwm7
C2A8 E6E1 1217 ouT PIOR,AL )
1218 :
g24A 33CO 1215 XGR AX,AX JRETURN SUCCESS
C2AC C3 122¢C RET
1221
1222
1223
1224 BEJECT TITLE (“DLL = TRANSMIT MAIN ROUTINES?)

PAGE
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LocC

G2A0
d2AD
G2AE
CZAF

dz230
253
G285
6289
GzacC
C28F

C2F3
czr

C2FA
Czrg
Q2FC
02FF
€304

03J

A15C00 R
89470C
A15200 R
89470%
A15000 R
894710

Fé4705601
751A
A15C00
394706
7523
A15ECO R
394708

7518

A16C00 R
3I9470A

7513

EBOC

53

8DS5FCé

X2

680000 R

FA
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Cé066A0C00 R
C706680CC0C0 R
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ne
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247
2432
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o
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O
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DLL - TRANSMIT MAIN ROUTINES

09/01/80 PAGE

SCURCE

i1y DLLTXSEND (PACKEZT) = TRANSMIT PACKET

’

; - PARAMETER:

’ PACKET - OFFSET IN DGROUP GF THE SEGMENT BUFFER

PUBLIC DLLTXSEND
DLLTXSEND:
PGP DX JRETURN ACDRESS
PGP 3x JPACKET ADDRESS
PLSH DX
; MOVE HOSTID TO DL_SOURCE FIELD
MOV AX,HOSTID
MCV [BXJ.DL_SOURCE,AX
MCV AX,HOSTIDC23]
MCV [E8X+2].DL_SOURCE,AX
MCV AX,HOSTIDL4]
MOV CBX+4].DL_SOURCEZ,AX
; CHECK FOR AND PROCESS SELF-ADCRESSED PACKET
TEST B3YTE PTR [3XJ.DL_CEST,MCFLAG STEST MULTICAST BIT
JNZ TXP1 JIF MULTICAST
MCV AX,HOSTID JCHECK IF THIS HOSTID IS SELF-ADDRESSED
CMP [3X].0L_DEST,AX
INZ TXP3 JIF NCT
MCV AX,HOSTIDEC2]
CMP [2X+2]1.0L_DEST,AX
JINZ TXF3
MCV AX,H0STIDL4]
cHp C2X+4].DL_DEST,AX
INZ TXP3
JMP SHORT TXP2
TXP1: PUSH B X JSAVE PACKET POINTER
LEA aX,[38X].DL_DEST ;CORRECT FPARAMETER
CaLL CHZCKMCID JCHECK IF THIS IS MULTICAST SELF-ADDRESSED
PCP 3X JRESTCRE PACKET PCINTER
RCR AL 1 :
JNC TXP3 JIF NOT SELF-ADDRESSED
TXP2: PLSH 3X JSAVE PACKET POINTER
CALL LCCP_PACKET JSEND TO RECEIVE SIDE
PCP B X
; TRANSMIT IF NO OTHERS PENDING, ELSE, QUEUE IT UP
. i
TXP3: cme XMIT3USY,O JCHECK IF TRANSMITTER IS NOW BUSY
JNZ TXP4 JJUMP IF BUSY
PUSHF JSET UP CRITICAL REGION
CLI
CALL SETUPXMIT JSTART TRANSMISSION
MOV BACKOFF_COUNT,0 ;CLEAR BACKOFF INDICATORS
MOV RACKOFF_MASKfC™

24
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LOC ¢C3J
d30a 9D
€308 C3
$30C 881000
C30F 50
0310 1E
Cz11 33
0212 z3
0315 C3

MACRO ASSEMBLER

—
—
b

I_l

i
PR W VIS UL G N U (UK G (L L QY
[ACTI TR AV AU SN AV R AV I AS 3 AN I 4G S AU BN AN I AS I NV
OO O S GO0 000 On (X O

N = OO0 NNARW Ui = O

ODLL - TRANSHMIT

SCURC:

PCPF
RET
MCV
PUSH
PUSH
PLSH
CALL
RET

TXP4:

3EJECT TITLE

MAIN ROUTINZES

AX,CFFSZT DGROUP:DLL_MBX1

AX
DS
3X
CRSEND
(’DLL = TRANSMIT

7RETURN

7SEND TC TRANSMIT

INTERRUPT SERVICE ROUTINES’)

09/01/80

MAILBCX

PAGE
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LocC

€31¢
3196
€317
€318
€310
031&
031F
G320
€321
0322

€323
0325
c327
€329
€323

0320
C32F

C331
03306
0333
G338
C33¢&

0340
C343
G347
343
0344A
C34E
G352
0354
03546
€357
C35A
C3s5C
€35z
8360
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08J

0é
12
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-

v v v
=~ O L

8020
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81E3FFO2
€91£680C
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584000
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Ce0és90C01

MACRO
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ASSEMBLER
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U\ QL I L (U QU QI (UL L (L QL
[VER G RNV SR VRS RN \C I SN AN BN A IN AU 3N A6 By 4]
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[UNRR VSR U2 BE UN I WX B U2 B V2 R VR
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-
[VANER
neono
O

1327

1328

3279

S G P N\ UG UK NI ERCE EL E  N
[EHR VS I I S R UX R R S DS S VA R VS R VR RV VAN S R G I VA G VAR

RSN SN S S R A S A VR VY I VY SNV S U I Y I PN UX S PN 0T )
NNV =2 OO0 NN IS W IN - O

DLL

SQURCE

e N N

AT TEA T ¥

XMITISR:

XIS1:

XISTA:

= TRANSMIT INTERRUPT

SERVYICE ROUTINES 09701780

XMITISR = TRANSMIT INTEZRRUPT SERVICE ROUTINE.
THIS RCUTINE IS INVOKED BY THE TRANSMIT COMPLETE INTERRUPT.

IT CHZCKS THE ERROR STATUS, INITIATES BACKOFF IF THERE WAS A

COLLISION, RETURNS THE PACKET BUFFER TO THE APPROPRIATZ FREE
LIST, AND SETS UP FOR TRANSMISSION OF THE NEXT PACKET, IF ONE
HAS BEZEN QUEUEC.

PUBLIC XMITISR

PUSH ES ;SAVE STATE OF INTERRUPTED ROUTINE
PUSH DS

4ey DS,DGRP

PUSH AX

PUSH Cx

PUSH DX

PUSH BX

PUSH ST

PUSH DI

MCV AL,E0I_PIC JEOT THE PIC

ouT PICCMD, AL

IN AL,PIOA JREAD STATUS

ANC AL,OCOH JCHECK FOR ERRORS

JI X1S5 ;IF NC ZRRORS

PRCCISS ERROR

TEST AL ,80H FCHECK FOR COLLISION

JZ X154 ;IF NOT COLLISION

CMP 3ACKOFF_COUNT,ATTEMPT_LIMIT ;CHECK IF AT MAX COLLISION COUNT

JNE X151 ;IF MORE COLLISIONS ALLOWED
MCV DI,OFFS=T DGROUP:EXCEZEDED_COLL ,INCREMENT ERROR COUNTER
CALL SUMPCNT
JMP SHORT XIS5
CCMPUT= BACKQFF AND START TIMER
CALL RANDOM ;GENERATE A RANDOM NUMBER IN AX
MCV BX,3ACKOFF_MASK
STC ;SHIFT IN A 1.
RCL BX,1
AND BX,3ACKOFF_LIMIT ,8IT MASK FOR MAX LEN OF BACKOFF_MASK
MCV BACKOFF_MASK,2X
AND AX,8X :
JNZ XIS1A ;7 IF COUNT IS ZERC, MAKE IT ONE
INC AX -
MCV 3X,SLOT_TIME ;CCMPUTE RANDOM*SLOT_TIME
MUL 3X
ouT PIT_BCK,AL ;OUTPUT THIS TO THE BACKOFF TIMER
MCVv AL,AH
< OUT PIT_BCK,AL :
MCV BACKOFF_WAIT,1 JHUE ARE WAITING FOR A BACKOFF INTERRUPT

PAGE 26
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LOC

0367
03¢é8
€370
C37z2
0373
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C37A
C37D
0330
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385

[wr}

0388
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C386F
0393
C3%7
0399
039A
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- TRANSMIT INTERRUPT SERVICE

SCURCE

UPDATEZ

INC
CMP
JNIZ
MOV
CALL
JMP

Xisz: Mcy

CALL

XIS3: JMP

PROCESS

XIS4: v

XIS5:

CaLL

TRANSMIS

MCV
PUSH
cattL
HCV
CMP
JZ
PUSH
CALL
PCF
HCV
Mav
JVE

XISé: MCV
XIS7: MCV

Ne Na Ne Ne s N N N N

~N
e

BACKOFF_COUNT
BACKOFF_COUNT,1

XIs2

09/C1/80 PAGE

ROUTINES

NETWORK MANAGEMENT COUNTERS

7ANOTHER COLLISION
;CHECK IF THIS IS THE FIRST CCLLISION
;IF NOGT FIRST COLLISION

DI,OFFSET DGROUP:PRIMARY_COLL

BUMPCNT
SHCRT TXEXIT

DI,OFFSET DGRCUP:SECONDARY_COLL

BUMPCNT
SHCRT TXEXIT

TIME-QUT ERROR

DI,OFFSET CGROUP:TX_PXT_TCC_LONG

BUMPCNT

SION COMPLETE

AX,OFFSET DGROUP:DLL_MBX1

AX
CCICRECEIVE

sWAIT FOR BACKOFF INTERRUPT

7INCREMENT ERROR COUNTER

7GET NEXT FROM TRANSMIT MAILBOX

CX,CURRENT _PACKET

3X,0FFFFH
XIS6

X
SETUPXMIT
CX

sCHECK FOR NULL

sSAVE CURRENT_PACKET ON STACK

BACKOFF _COUNT,0 JCLEAR BACKOFF INDICATCRS

BACKOFF_MASK,O

XIS7
X¥IiTsrsy,C

AX,OFFSET DGRCUP:DLLTXFREEMBX

s MARK NOT BUSY
sRETURN BUFFER TO POOL

PUSH AX
PUSH DS
PUSH CX
CALL CQISEND ‘
INC TCTAL_SENT sINCREMENT COUNTER
JNZ TXEXIT ;IF NC OVERFLOWU
INC TCTAL_SENT+2  7INCREMENT HIGH PART OF COUNTER
JMP . SHORT TXEXIT sRETURN FROM INTERRUPT
BACKOFFISR = SERVICEZ INTERRUPT FROM BACKOFF TIMER.
This rcutine is started by the backoff-timer—-expired
interrupt. It reinitializes the transmit channel +to

retransmit
There is

which will cause
other interrupt is asserted
The flag BACKOFF_WAIT is set iff

NCTZ:

if some

is serviced.,.

& pecket

atter
a bug in the 8259%9A interrupt controller
spurious

a collision. :

interrupt 7’s to be generatsd
ancd removed before it
a real

4



€086/8087/8088 MACRO

Loc

g3Cé
Q3Cs
C3icv
G3C38
C3CH
03Cz
C3CF
C3D0
€301
C3D2

0303
g305
c3D7
03b9
G300
C3DF
d3z1
C3eg4

C3ESB

C3z8
C3ED
Q3EF
03F1
G3F3
C3F5
C3F7
C3F9
C3F8
C3FD

C401
C402
403
C404
0405
€409
€407

caJ

06
18
2282121800 R
50
51
52
53
56
57

8020

E6FO

32C0

86066500 R
0ACC

7503

£835890

8312660C R
E81FQC

E4EQ
2430
7410
B00A
ESFQ
E4FQ
2407
7506
£605
FEOG6EDOC R

= wuviuiwut U
MGG O X mimTn

>

R N N UL UK WG QI I U W R QL UL L QK Y
N OSSN SSENON0NO WUy

B O N S N N SN SN S S S S SN N S NS
QL1 L Ll 08 T W R O WG PO Y P PO PO D) N I

PRGN
S~
B
- O

1442
14453
1444
1445
1446
1447
1448
1445
145C
1451
1452
1453
1434
1455
1456
1457

DLL = TRA

SQURCE

BACKOFFI

BCX1:

NSMIT INTERRUPT SERVICE ROUTINES \ 09/C1/8C PAGE

interrupt for thics routine is expectad;s 1if it is not set.,
this routing ignores the interrupt.

PUBLIC BACKOFFISR

SR:
PUSH ES ;SAVE STATE OF INTERRUPTEC ROUTINE
PLSH DS '
MOV 5S,0GRP
PUSH AX
PUSH CX
PUSH DX
PUSH BX
PUSH SI
PUSH DI
MOV AL,EQI_PIC sEQI THE PIC
cuT PICCMD,AL
XCR AL,AL +sTEST AND CLEAR BACKOFF_WAIT FLAG
XCHG AL,BACKOFF_WAIT
OR AL,AL
JNI 30X1
JMP TXEXIT FEXIT IF NO BACKOFF PENDING
MCV BX,CURREZNT_PACKET
CALL SHORT SETUPXMIT
JMP SHORT TXEXIT
TXEXIT - =XIT CODE FOR TX INTZRRUPT SERVICE ROUTINES
This is 3 common exit routine for the transmit interrupt
sarvice routines. Its only excuse for existing is to savs

code space.

AL,PIQA ; SEE IF ANY LEFT OVER RCY ERRORS

AL,30H ‘

TXET ; JUMP IF ALL IS OKAY

AL,RZAD_IRR ; HAVE RCV ERROR, IGNORE IF THERE IS A RCV INT
PICCMC,AL ; this is a fix to a possible hardware error
AL,PICDATA

AL,CH1_DONE CR CHZ2_DONE OR CH3_DONE 7 SEE IF ANY RCV INTERRUPTS
TXZ1 ; IF NOT ZERO, THEN THERE IS A WAITINCG RCV INT
RESET_ERROR,AL 7 NO RCV INTERRUPT, I WILL CLEAR IT

RCV_HANG / 3UMP COUNTER OF THIS 0DD EVENT

DI '
SI

B X

DX

CX

AX

Ds

28



8086/8087/80€82 MACRO ASSEMBLER DLL = TRANSMIT INTERRUPT SERVICE RCUTINES 09/C1/80 PAGE 29

LoC o03J LINE SCURCE
€433 C7 1453 PCP? ES
€409 CF 1459 IRET
146C
1461
14€2 $EJECT TITLE (“DLL = TRANSMIT SERVICE SUBROUTINES?)
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LocC

040A
C40A
€400
C40¢
G410
412

C414
C416
0419
€413
0410

041F
G421
0423

0425
429
C42t

cad

834704
48
26C1
8AC4
£5C1

&3C3
ZDFAFF
£6CO
8AC4
gE6CO

8000
S6CA
E6GC

891E660C
C506820CFF
Cc3 '

MACRO ASS

1472

~
(92
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o S U Sl S S L T AR S o
0O 00 00 63~~~ =~~~
U =00 NN

DLL - TRANSMIT SERVICE SUBROUTINES 09/01/Sd PAGE
SCURCE
;7 SETUPXMIT - SET UP TRANSMITTER HARDWARE.
;
; Given thes address of a packet buffer, this routine initializes
’ the transmit OMA and issues a transmit command to the SERDES.
;
; PARAMETER:
’ (38X) = CFFSET IN DGRCUP OF THE SEGMENT BUFFER.
;
; US=S: AX, B8X.

SETUPXMIT:
MCV AX,UBXJ.SEG_LENGTH /OUTPUT PACKET LENGTH TO DMA
DEC AX ;DMA NEEDS ONE LESS THAN REAL LENGTH
oLT CHCHWC /AL
MCV AL, AH
ouT CHCWC, AL
MoV AXr8X 7CALCULATE PACKET BEGINNING AS SEEN BY DMA
SLB AX,OFFSET DGROUP:BUFFER_START - VAL_DL_DEST
ouT CHCADDR,AL 7OUTPUT PACKET ADDRESS TO DMA
MCV AL 7 AH
ouT CHCADDR/AL
MCV AL,O ;CLEAR TRANSMIT MASK BIT
ouT DVMAMSKE /AL
ouT SET_TXSRT,/AL
MCV CURRENT_PACKET,BX ,SAVE PACKET BUFFER ADDRESS
MoV XMITBUSY,OFFH ;MARK TRANSMITTER AS BUSY
RET '

SEJECT TITLE (“DLL - REC

IVE MAIN ROUTINE?)

m
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£E0856/80387/8088 MACRO ASSEMSBLER DLL - RECZIVZ MAIN ROUTINE 09/01/80 PAGE

LOC 03J LINE SCURCE
1455 ;i DLLRXREZTBUF (BUFFERSP) - RETURN BUFFER TO OLL.
1500 ;
1501 ; PARAMETSR:
15C2 ; SUFFER3IP = OFFSET IN DGROUF OF THE BUFFER.
1503
15C4
15C5 PUBLIC DLLRXRETBUF
042F 1506 DLLRXRET3UF:
C42F SF 1507 PGP DI JRETURN ALCDRESS
0430 5¢ 1508 0P ©S1 JBUFFER POINTER
. 1509
0431 SC 151¢C PUSHF
G432 FA 1511 CLI JPREVENT INTZRRUPTS FROM GETTING US HERE
1512
C433 &31E870C R 1513 MOV BX,B3C3_HEAD JGET NEXT 2UFFER CONTROL BLOCKOQ®M1u1, Pb;>
C437 £807 1514 MOV AX,LBX2.LINK
C439 A38700 R 1515 MOV BC2_HEAD,AX
1513
043C B1EZF3FF R 1517 sSu3 SI,OFFSET DGRCUP:BUFFER_START-VAL_DL_DEST+1 ;SUBTRACT OFFSET
0440 857704 1518 MCV C2XJ.BUF,SI JINITIALIZE CONTROL BLOCK
1519
C443 803:2950CC0 R 152¢ CvPp BUF_LOCP,0 JCHECK IF ANYONE NEEDS A LCOPBACK BUFFER
0448 7410 1521 Al RBF1 JIF NOT
044A FEDEYSOC R 1522 DEC BLF_LOOP JONE LESS
C44E 6§D 1523 PCPF JECRMAT FCR CALL
G44F 57 1524 PUSH DI JRETURN ADDRESS ,
0450 B82000 R 1525 MCV AX,OFFSET DGROUP:DLL_MBX2 JSEND TO WAITING MBX
0453 50 1526 PL3H AX
0454 1E 1527 PUSH DS
€455 53 1528 PUSH B X
C456 EB0QCO z 1529 CALL CQSEND
0459 C3 1530 RZT
1531
0454 803E973C00 R 1532 A8 F CMP BLF_COUNT.,C JCHECK IF ANYBODY NEEDS INITING
C4SF 741¢ 1533 JZ RBF3 JIF NO CHANNELS NEED INITING
1534
1535 ] INIT A CHANNEL WHICH IS SHORT A BUFFER
153¢
0461 8A16%60C R 1537 MCV DL,BUF_FIRST
C465 E3D302 1538 caLL SETUPCHANNEL JSET UP THE DMA AND DATA STRUCTURES |
15369 =
G468 FEQE97OC R 1540 3UF_COUNT JONE LESS CHANNEL TO INIT
046C FEQ6960C R 1541 BUF_FIRST JSTEP TO NEXT CHANNEL
G470 803E950C04 R 1542 BUF_FIRST,4 JCHECK IF WRAP ARGCUND
C475 7505 1543 RBF2 JIF NOT WRAP AROUND
0477 C406960C01 R 1544 BUF_FIRST,1 JURAP AROUND
047C 90 1545
C47D FFET 1546 DI JRETURN
1547
1548 INTO FREE BUFFER POOL
1549
C47F A189%00 R 1550 AX,FREE_HEAD JSET UP LINK
0482 8907 1551 CBXJ.LINK/AX
0484 B$1ERSOC R 1552 FREE_HEZAD,BX ;PUT AT HEAD
1553

C488 6§D
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SCURCE

JMP DI 7RETURN

I I G Y
vt urur bl Ui
wruUr Ut o
O~ O

SEJECT TITLEZ (‘DLL = RECEIVEZ INTERRUPT SERVICE ROUTINES')



8086/8087/3088 MACRO ASSEMBLER DLL =~ RECZIVE INTERRUPT SERVICE ROUTINES C9/01/80 PAGE 33

LOC ©3J LINE SCURCE
1540 Iy RX1ISR THROUGH RX3ISR - RECEIVE CHANNEL INTERRPUT SERVICE ROUTINES.
15¢1 ;

1562 ; THESE THREE ROUTINES SERVICE THE RECEIVE COMPLETE INTERRUPTS
15¢3 ; FOR THE THREEZ RECEIVE DMA CHANNELS.

1564 ; SINCE THE INTERRUPTS FCR THE THREE CHANNELS MAY COME IN OUT OF
1545 ; ORDER DUz TO THZ WAY INTEZRRUPTS ARE PIORITIZED, ALL THREE ARE
1566 ; VECTORED TC-RXISR, WHICH VECTORS TO THE APPROPRIATE ROUTINE.
1567 ; WHEN EACH ROUTINE COMPLETES ITS PROCESSING, IT CHECKS IF THE
15¢8 ; INTERRUPT FOR THE NEXT CHANNEL IS ASSERTED, AND IF SG, JUMPS
15469 ; DIRECTLY TC THE NEXT ROUTINE.

1570 ’ AFTER CCMPLETION OF ALL NEEDED CHANNEL SERVICING, RXEXIT IS
1571 ; JUMPEC TO TO COMPLETE INTERRUPT PROCESSING.

1572

1573

1574 PUBLIC RXISR

C488 06 1575 RXISR: PLUSH ES

048C 1B 1574 PUSH DS

043D 2882181800 R 1577 MOV 0S,DGRP

0492 50 | _ 1578 PUSH AX

0493 31 1575 PUSH CX

C494 52 1580 PUSH DX

0495 53 1581 PUSH B X

C496 56 1582 PLSH SI

C497 57 1583 PUSH o1

0498 £4F1 1584 IN AL,PICMASK ;sSAVEZ MASK

J0494 50 1583 PUSH AX

G49B FF26600C R 158¢ JMP NEXT_CH.,

1587

1583

1589

1550 A

1551 Py RXEXIT - EXIT CODE FOR RX SERVICE ROUTINES.

1552 ;

1593 ; NCTE: THIS ROUTINE GETS .CLEVER WITH THE PIC MASK.
1564 ; DON’T TOUCH PIC CODE IN OTHER RX SERVICE ROUTINES
1565 ; WITHOUT STUDYING THIS FIRST.

159¢

1567

C49F 203E£970C03 R 1558 RXEXIT: CMP BUF_CCUNT.,3 JCHECK IF ALL CHANNELS NEED RE-INITING

O4A4 7506 1566 JNZ RXE1 ;IF NOT ’

C4AS6 2F5A00 R 1400 MCV DI,OFFSET DGROUP:RSCERRS JINCREMENT RESOURCE ERRORS CO

UNTZR

C4A9 EBDAFB 1501 CALL BUMPCNT _

04AC 38 1502 RX%Z1: PCFP BX sSET NEW INTERRUPT MASK

Q4AD 80C307 14C3 0R 8L,07H FCISABLE ALL RX CHANNELS

C4B0 ELF1 16C4 | IN AL,PICHASK JNEXT CHANNEL IS CURRENT PIC MASK

0432 22C3 1605 AND AL,BL JENABLE THE NEXT CHANNEL

C4B4 Z6F1 16C6E ouT PICMASK,AL

0486 833000 R 1607 MOV AX,OFFSST DGROUP:DLL_SEM1 ;SIGNAL SEMAPHORE

C4B9 50 1608 PLUSH AX ‘

C48A 280000 . E 16C5 CALL CCISIGNAL ;START EXIT PROCESSING

04BD 3F 1610 POP DI

04BE 5% ' 1611 PcP ST

04BF 58 1512 PCP BX

04C0 54 1513 PCP DX
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Loc

C4C1
04cC2
C4C3
G4Cé4
04C5

c3J

59
58
1F
ar
CF

LINE

U N WL, WU WU, Q. G Y
N O O Uy O O O
[0 IS QNS NRPUVE (L W NP A
[en BLVo BNV Y RN B ¢ NRLVL B o)

OLL - RECEIVE INTERRUPT SERVICE ROUTINES

SCURCE

$EJECT

PCP
PGe
oGP
PCP

IRET

CX
AX
DS

=
[

0%/c1/80

PAGE
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LOC (C8J LINE SCURC:
1¢21 ;7 RX1ISR = RECEIVE CHANNEL 1 INTERRUPT SERVICE ROUTINE
1622 ;
1523 ; PARAMETERS:
1524 ; NONE.
16253
1524
C4C6 3060 1627 RX1ISRK: MCV AL,SEQI_PIC+0 JSELECTIVE EOI FOR THIS CHANNEL
04C8 £6F0 1628 ouT PICCMD,AL 7SEND TO PIC
G4CA E4C3 1526 IN AL,CHTWC JREAD WORD COUNT OF RECEIVED PACKET IN CX
C4CC BACS 163C MCVY CL,AL
C4CE E4C3 1631 IN AL,CH1WC
C4D0 BAES 1632 MCcv CH,AL
16323
15324 ’ CH=CK FOR E=RROR ~
16353
0402 zZ4=C 1436 IN AL,PICA sREAD STATUS
C4D4 2430 1637 AND AL,30H JCHECK RECEIVE STATUS BITS
0406 7409 1638 JZ RX10 +sIF STATUS 0K
04D8 8402 ' 1635 MCV AH,CH2_DONE JNEXT CHANNEL FOLLOWING THIS CNE
04DA E8AT7Q02 1640 CALL CHECK_STATUS ;KICK APPROPRIATE COUNTERS
040D CQACO 1441 OR AL,AL sCHECK RETURNED VALUE
C4DF 7406 1642 Jz RX11 ;IF ERROR
1643
1644 ; CHZCK FOR RUNT PACKET
1643
C4=1 B1F9AE0S 164¢ RX10: CMP CX,MAX_PACKET_LEN-MIN_PACKET_LEN ,CHECK FOR RUNT PACKET
C4E5 7EOB 1647 JLE RX12 ;IF NOT A RUNT
1648 ‘
1646 ’ REINITIALIZE AFTER ERROR
1650
04E7 231E3F0C R 1651 RX11: MOV BX,RX1_BUF ;LOAD BUFFER CONTROL BLOCK POINTER
G4czB 2201 1452 MCV DL ,1 sCHANNEL 1
C4zD E&7702 1653 CALL RESET_CHANNEL JRESET DMA CONTROLLER
04F0 c£B43 1654 . JMP SHCRT RX15 D0 END PROCESSING
‘ 1853
1656 ; PACKET OK
1857
C4F2 381c890C R 16358 RXx12: MCV 3X,FREE_HEAD JREAD NEXT AVAILABLE BUFFER
C4F5 CB308 1455S OR BX,3X sCHECK THAT A BUFFER IS THERE
D4F 8 ?512 1650 JNZ RX13 ;IF A BUFFER IS AVAILABLE
16¢1
1562 ; NC BUFFER TO REINIT WITH
1663 ‘
04FA FEOKS70C R 1664 INC BUF_COUNT JMARK THAT AN ADDITIONAL CHANNEL NEEDS INITING
04FE EQ3ES70C01 R 1865 CMP BUF_CCUNT,1 JCHECK IF OTHER CHANNELS ALREADY NEED INITING
€503 7520 106¢ JNZ RX14 JIF OTHERS, SKIP SETTING BUF_FIRST
C505 C606960C01 R 16467 - MCV 3UF_FIRST,1 JMARK CHANNEL 1 AS FIRST CHANNEL TC INIT
050A E319 18é38 . JNMP SHCRT RX14
16¢
1670 ; SET UP WITH NEW BUFFER
15671
050C 884704 1672 RX13: MCV AX,LCBX].BUF ;OUTPUT STARTING ADDRESS
C50F E&C2 1672 ouT CH1ADDR,AL
C511 8AC4 1674 MOV AL, AYH
0313 EéC2 - 1675 ouT CH1ADDR,AL
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Loc

€515
0518
0514
€51¢C
051¢

08J

B3F1053
£6C3
8AC4
ESC3
E5D2

8307

A38500 R
871E8F0C R
E94F02

88368D0C R
€91C

c707000C
891E800C R

BOFO
2671
BOOC
ESFO
E4FO
3431
7409
C706600C5105 R

E4EFF

oLL

SCURC:E

RX16:

RX15:

[32]

(a1

= RZCEIVE INTERRUPT SERVICE ROUTINES , 09/01/80 PAGE
MCV AX/7MAX_PACKEZT_LEN+JUNK_B8YTES 7O0UTPUT LENGTH TC DMA
ouT CHI1WC ,AL
MCV AL ,AH
ouT CH1WC,AL
ouT SET_RXAV1,AL sSIGNAL CHANNEL AVAILABLE

17

-t

DO LINKZID LIST HOUSEKEEPING

MCV AX,CBXJLLINK sUNLINK NEW ELEMENT FROM FREEZ LIST

HOV FREZ_HEAD,AX

XCHG BX,RX1_3UF sSAVE NEW BUFFER CB POINTER AND READ OLD
MCV CBXJ.WC,CX 7SAVE WORC COUNT

MCV SI,RCVD_TAIL JLINK OLD PACKET INTO RCVC QUEUE

MCV CSIJLLINK,BX

MOV CBXJ.LINK,O

MCV RCVD_TAIL,BX

CHECK FOR NEXT CHANNEL COMPLETE

MGV AL,NOT CH2_OONE 7OPEN MASK FOR CHANNEL 2 CONLY
ouT PICMASK/,/AL
MOV AL,POLL_PIC 7POLL TO SEE IF CHANNEL 2 OONE
ouT PICCMC,AL
IN AL,PICDATA
XGOR AL,81H JTEST IF INTERRUPT 1 ASSERTED

JZ RXZ2ISR +IF CHANNEL 2 COMPLETE
MCV NEXT_CH,OFFSET CGROUP:RX2ISR /NEXT VECTOR
Mp RXEXIT 7EXIT PROCESSING

36
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1

LOC 034 , LINE SCURCE
17C6 Iy RX2ISR = RECSIVE CHANNEL 2 INTERRUPT SERVICE ROUTINE
1707 ;
1733 ; PARAMETERS:
17CS ; NONE.
1710
1711
G551 BOS1 1712 RX2ISR: MOV AL,SEQI_PIC+1 JSELSCTIVE EOI FOR THIS CHANNEL
€553 £6F0 1713 ouT PICCMD,AL JSEND TO PIC
£555 E4C5 1714 IN AL,CH2WC JREAD WORD COUNT OF RECEIVED PACKET IN CX
C557 &ACS 1715 MCV CL,AL
0559 £4C5 1716 IN AL,CH24C
G555 8AES 1717 MCV CH,AL
1718
1719 ; CHECK FOR ZRRCRS
1720 :
C55D E4E0 1721 IN AL,PIOA JREAD STATUS
C55F 2430 1722 AND AL ,30H JCHECK RECEIVE STATUS BITS
03551 7409 1723 Jz RX20 JIF STATUS OK
0563 R404 1724 MGV AH,CH3_DONE JNEXT CHANNEL FOLLOWING THIS ONE
€565 =81cec2 1725 CaLL CHECK_STATUS JKICK APPROPRIATE COUNTERS
568 0ACO 1726 OR AL,AL JCHECK RETURNED VALUE
056A 7406 1727 Jz RX21 JERROR ON THIS PACKET
17238
1729 ; CHECK FOR RUNT PACKET
173G
C56C 81F9AEQS 1731 RX20: CHP CX,MAX_PACKET_LEN=-MIN_PACKET_LEN JCHECK FOR RUNT PACKET
0570 7:038 1732 JLE RX22 JIF NOT A RUNT
1733 '
1734 ; REINITIALIZZ AFTER ERROR
17325
0572 8315910C R 173¢ RX21: MCV BX,RX2_BUF JLOAD BUFFER CONTROL BLOCK POINTER
C576 B202 1737 MCV DL,?2 JCHANNEL 2
0573 £82C01 1738 CALL RESET_CHANNEL JRESET DMA CONTROLLER
0373 EB48 1725 JMp SHORT RX25 ;DO END PROCESSING,
1740 ‘ ' ‘
1741 ; PACKET 0K
1742
G57D &B1E890C R 1743 RX22: MCV BX,FREE_HEAD JREAD NEXT AVAILABLE BUFFER
0531 03D3 1744 OR BX,8X JCHECK THAT A BUFFER IS THERE
0583 7512 1745 INZ RX23 JIF A BUFFER IS AVAILABLE
1746
1747 ; NC BUFFER TO RZINIT WITH
1748
0585 FE06570C R 1746 INC SUF_COUNT JMARK THAT AN ADDITIONAL CHANNEL NEEDS INITING
0589 8035970001 R 1750 CMP 3UF_COUNT 1 JCHECK IF OTHER CHANNELS ALREADY NEED INITING
C58E 7520 © 1751 JNZ RX24 JIF OTHERS, SKIP SETTING BUF_FIRST
590 €606960CC2 R 1752 MCV BUF_FIRST,2 JMARK CHANNEL 2 AS FIRST CHANNEL TC INIT
C595 E319 1753 JMP SHORT RX24
1754
1755 ; SET UP WITH NEW BUFFER
175¢ :
0597 834704 1757 RX23: MCV AX,[BX1.BUF JOUTPUT STARTING ADDRESS
C59A E6C4 1758 ouT CH2ADOR,AL
C55C BAC4 1755 MOV AL, AH
C59E £6C4 1740 ouT CH2ADDR,AL
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DLL - R

SCURCE

3£JECT

m
L3}
<
[X1]

MCV
ouT
MCV
oLT
ouT

DO LINKED LIST

MGV
MCV
XCHG
MCV
MCV
MCV
MOV
MQV

INTERRUPT SERVICE ROUTINES

C$/01/80 PAGE 38

AX,MAX_PACKET_LEN+JUNK_BYTES 7QUTPUT LENGTH TC OMA

CHZWC,AL
AL /AN
CHZ2VWC,AL

SET_RXAVZ2,AL

AX,CB8XJ.LINK
FREE_HEAD,AX
BX,RX2_BUF
[BXJ.WC,CX
SI,RCVD_TAIL
CSIJ.LINK,BX
[BXJ.LINK,O
RCVD_TAIL,B8X

;SIGNAL CHANNEL AVAILABLE

HOUSEKEEPING

JUNLINK NEW ELEMENT FROM FREE LIST

7SAVE NEW BUFFER CB POINTER AND READ OLD

7SAVE WORC COUNT

;LINK OLD PACKET INTO RCVD QUEUE

CHECK FOR NEXT CHANNEL COMPLETE

MOV
DUT
MCV
ouT
N

XCR
JZ

MCV
JMP

AL,NOT CH3_DONE

PICMASK,AL
AL,POLL_PIC
PICCMD,AL
AL,PICDATA
AL/, 82H
RX3ISR

;OPEN MASK FOR CHANNEL 3 ONLY

;POLL TO SEE IF CHANNEL 3 DONE

sTEST IF INTERRUPT 3 ASSERTED
;IF CHANNEL 3 COMPLETE

NEXT_CH,OFFSET CGROUP:RX3ISR ;NEXT VECTOR

RXEXIT

sEXIT PROCESSING
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LCC 0BJ LINE SCURCE

1791 ;2 RA3ISR - RECEIVE CHANNEL 3 INTERRUPT SERVICE ROUTINE

1732 ; ; :

1763 ; PARAMETERS:

1794 ; NONEZ.

1765

1794 ,
C5DC 8062 1797 RX3ISR: MOV AL,SEQI_PIC+2 JSELECTIVE EOI FOR THIS CHANNEL
C3DE E6FO0 1798 ouT PICCMD,AL JSEND TO PIC
G580 £4C7 1766 IN AL,CH3WC JREAD WORLC COUNT OF RECEIVED PACKET IN CX
0582 B8ACE& 18CGC MCV CL,AL
C584 E4C7 1801 A AL,CH3WC
C586 RAZR 18C2 MOV CH,AL

13C3

1804 ; CHECK FOR ERRORS

- 1805

C35E8 E4E0 18Cé IN AL,PICA JREAD STATUS
CSEA 2430 1807 AND AL, 30H JCHECK RECEIVE STATUS BITS
Q058C 7409 1308 Jz RX20 JIF STATUS 0K
0588 2401 18C9 MCV AH,CH1_DONE JNEXT CHANNEL FOLLOWING THIS CNE
U5F0 E89101 1310 CALL CHZCK_STATUS JKICK APPROPRIATE COUNTERS
C5F3 QACO 1811 OR AL,AL JCHECK RETURNED VALUE
C5F5 7406 1812 Jz . RX21 ;IF ERROR ON THIS PACKET

1813

1814 ; CHECK FOR RUNT PACKET

13153 :
05F7 B1F9AEODS 1816 RX30: CMP CX,MAX_PACKET_LEN-MIN_PACKET_LEN CHECK FOR RUNT PACKET
C5F3 7:08B 1817 JLE RX32 JIF NOT A RUNT

1318

1819 ; REINITIALIZE AFTER ERROR

1320
O5F0 8B15930C R+ 1821 RX31: MCV BX,RX3_BUF JLOAD BUFFER CONTROL BLOCK POINTER
0601 2203 1822 MCV DL,3 JCHANNEL 3
€603 ES86101 1323 CALL RESET_CHANNEL JRESET DMA CONTROLLER
0606 E348 1324 JMp SHORT RX35 ;00 END PRCCESSING

1825

R 1828 ; PACKET 0K

1827
408 831E890C R 1328 RX32: MCV 3X,FREE_HEAD JREAD NEXT AVAILABLE BUFFER
Cé60C 08DB 1825 OR BX,BX JCHECK THAT A BUFFER IS THERE
C60E 7512 183C JNZ RX23 ~ ;IF A BUFFER IS AVAILABLE

1831

1832 ; NC BUFFER TO REINIT WITH

1333
0610 FE06970C R 1834 INC BUF_COUNT JMARK THAT AN ADDITIONAL CHANNEL NEEDS INITING
Cé14 303970001 R 1335 CMP BUF_COUNT 1 JCHECK IF OTHER CHANNELS ALREADY NEED INITING
619 7520 1334 JNZ RX34 JIF OTHERS, SKIP SETTING BUF_FIRST
C818 C506940003 R 1827 MCV 3LF_FIRST,3 JMARK CHANNEL 3 AS FIRST CHANNEL TC INIT
€420 819 1832 JMP SHORT RX34

1336

1340 ; SET UP WITH NEW BUFFER

1841
0622 884704 18472 RX33 MCV AX,[BXJ1.BUF JOUTPUT STARTING ADDRESS
C625 E6CS 1843 oLT CH3ADCR,AL
0627 BAC4 1844 MOV AL, AH
0629 E6C6 1345 ouT CHZADDR,AL
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MACRO ASSEMBLER

LINE

1346

1847
13438
1349
1850
1851
1852
1353
1854
353
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DLL - RECEIVEZ INTERRUPT SERVICEZ ROUTINES

z 09701780
SCURC:E
MCV AX,MAX_PACKET_LEN+JUNK_BYTES SOUTPUT LENGTH TO DMA
ouT CHIWC,AL
MOV AL, AH
ouT CH3WC,AL
ouT SET_RXAV3,AL JSIGNAL CHANNEL AVAILABLE
; DO LINKED LIST HOUSEKEEPING
MCV AX,CB3XJ.LINK JUNLINK NEW ELEMENT FROM FREE LIST
MOV FREE_HEZAD,AX
RX34: XCHG BX,RX3_BUF JSAVE NSW BUFFER CB POINTER AND READ OLD
HCY CEBXJ.WC,CX ;SAVE WORD COUNT '
MOV SI,RCVD_TAIL JLINK OLD PACKET INTO RCVD QUEUE
MOV [SIJ.LINK,BX
MCV CBXJ.LINK,O
MCV RCVD_TAIL,3X
; CHECK FOR NEXT CHANNEL COMPLETE
RX35: MCV AL,NOT CH1_DONE ;OPEN MASK FOR CHANNEL 1 ONLY
ouT PICMASK,AL
MCV AL,POLL_PIC ;POLL TO SEE IF CHANNEL 1 DONE
ouT PICCMD,AL :
IN AL,PICDATA :
XCR AL ,8QH JTEST IF INTERRUPT O ASSERTED
- Jz RX2% JIF CHANNZL 1 COMPLETE
MCv NEXT_CH,OFFSET CGROUP:RX1ISR ;NEXT VECTOR
JMP RXEXIT JEXIT PROCESSING
JNEED LONG JUMP

RX35: JMP RX1ISR

SEJECT TITLE ("DLL - RECEIVE PACKET FCRWARD PROCESS’)

PAGE
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LecC caJ LINE
1880

1881

18€2

1883

1884

1885

188¢

1387

1888

1329

085A FA 1890
Céép &807 1391
G660 A338Q0C R 1352
06730 QGBCO 1363
0é72 7506 1394
€674 C70€8D0C3BOC R 1855
18%¢

Cé7A A18700 R 1897
Cé7D &90Q7 13582
Q67F E91E870C R 1896
1500

$683 887704 19C1
0686 BEEAQS 19C2
0689 2B4702 1903
Cé8C F3 19C4
1905

068D 81C6F3FF R 190¢
Ce91 8944C4 19C7
: 1968

Cé%4 F6440601 19C¢
Cé698 7410 1910
Cé&9Aa 5¢ 1911
0698 805CQ¢ 1912
069E EBASFA 1913
C6A1 CADE980C R 1514
GéA5 3E 1215
Céas COCS 1915
Q€A8 T732F 1917
1918

C6AA 8B4412 1919
C6AD BFCDCO R 192C
0680 8380EC20C R 1921
0éb4 833000 1922
Co87 7408 1923
0689 3905 1924
0683 7407 1925
Cé8D 47 192¢
06BE 47 1927
0é3F 49 1922
06CO 75F2 1929
gécz2 EB815 193C
1931

C4C4 884510 1632
CécC7 50 1933
CéC3 1& 1934

RXF1:

X1
=
n
re
L]

RXF3A:

RXF38:

DLL = RECEIVE PACKET FORWARD PROCESS 09/01/80 PAGE
DLLRXF - PROCESS TO FORWARD RECEIVED PACKETS TO NEZETWORK LAYER.
THIS IS THE PROCSSS WHICH MCVES RECEIVED PACKETS IN THE "RCVD"
TO RCVOMBX, AFTER DOING ADDRESS CHECKING ON MULTICAST PACKETS.
GLORALS MCDIFIED: RCVD_HEAD, RCVD_TAIL.
KACS OBJECTS USED: DLL_SEMT (WAITSEM).
PUBLIC DLLRXF
cLI JTHIS PART MUST BE INDIVISIBLE
MCV AX,T3XJ.LINK JUNLINK BCB FROM QUEUE
MCV RCVD_HEAD,AX
OR AX s AX JCHECK IF AT END CF QUEUE
JINZ RXF2 JIF NOT AT END
MOV RCVD_TAIL,OFFSET DGROUP:RCVD_HEAD FREINIT QUEUE
MOV AX,BCB_HEAD JLINK BCB INTO FREE LIST
MCV CBXJ.LINK,AX
MCV . BCR_HEAD,BX
MCV S1,C03X1.8UF JGET ACTUAL BUFFER ADDRESS
MOV AX,MAX_PACKET_LEN sCOMPUTE PACKET LENGTH
SUB AX,IBXJ.WC JSUSTRACT OMA FINAL WORD COUNT
STI JCAN TURN INTERRUFTS BACK ON HERE
ADD SI,OFFSET DGROUP:BUFFER_START=VAL_DL_DEST+1 ;WANT ADDRESS IN CGROUP
MCV CSIJ.SEG_LENGTH,AX SSTORE LENGTH IN SEGMENT
TEST 3YTE PTR [SIJ.DL_DEST,MCFLAG ;TEST MC FLAG
JZ RXF3 JIF SINGLE ADDRESS
PLSH SI JSAVE POINTER
LEA. 8X,CSI).DL_DEST
CALL CHECKMCID JCHECK FOR MULTICAST ID.
OR AL,ALLNMC JCHECK "ALL MULTICAST" FLAG
POP SI
ROR AL A1 JTEST RESULT
JNC RXF4 JIF NCT VALID MCIC
MCV AX,CSIJ.OL_TYPE SLOAD DESTINATION TYPE
MOV DI,OFFS=T DGROUP:TYPET ;SEARCH TYPE LIST
MOV CX,TYPEL
cMp WCRD PTR [DIJ,0D ; SEE IF TYPE IS ZERO
JE RXF38 ; IF IS ZERO, THEN TAKE IT
CMP WCRD PTR LDIJ,AX
JE RXF33 ; TYPE MATCHES
INC DI
INC DI
DEC CX ~
JNZ RXF3A
JMP SHORT RXF4 ; NOT IN LISTT
MCV AX,CDIJ+(TYPEM=-TYPET) JSEND TO OUTPUT MAILBOX
PUSH AX
PUSH DS

41
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LOC 03J LINS SCURC=
C&C9 56 1935 PUSH SI
06CA £80000 z 1936 CALL CQSEND
1517
0éCD FF06520C R 1923 INC TOTAL_RECEIVED INCREMENT TOTAL COUNTER
CéD1 750A 163% INZ RXFS JIF NO OVERFLOW
06D3 FF0&5400 R 1940 INC TCTAL_RSCEIVED+2 SINCREMENT HIGH PART
0éD7 EBD4 1941 Jup SHCRT RXF5
1942
C6D9 356 1943 RXF&: PUSH SI JRETURN BUFFER
04DA E852FD 1944 CaLL DLLRXRETBUF :
1945
Cé6DD £81£830C R 1648 RXF5: MCV BX,RCVD_HEAD JREAD NEXT PACKET TO FORWARD
061 0OBDB 1947 . OR 3Xs8X JTEST FOR NONE TO FORWARD
C4E3 75853 1943 , JINZ RXF1 ;IF SCME TC FCORWARD
1949
06ES 1950 DLLRXF:
06E5 B8300C0N R 1951 MCV AX,OFFSZT DGROUP:DLL_SEM1 JWAIT FCR RECEIVE CCMPLETE
CéE8 50 1952 PUSH A X
C&E9 =80000 g 1953 caLL CCWAITSEM
C6EC EBEF 1954 JVE SHORT RXF5 JENTER LOOP
1933
1954
1957
1958

1953 SEJECT TITLE (’DLL = RECEIVE SERVICE SUBRCUTINES?)
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oLL -

SCURC:=

e

Ne Ne Ve Na Ne Nae Ne e Ne Ne

RZC=IVE

SERVICZ SU3ROUTINES 09/61/8C PAGE

LCCP_PACKET = LOOF PACKET TO RECEIVE SIDE.

COPIEZS THE PACKET PASSED TO IT INTO
THEN FORWARDS THE COPY

THE ORIGINAL PACKET

THIS RCUTINE
A RZCEIVZ PACKET BUFFEZR/,
AS A NCRMAL RECEIVED PACKET.
REMAINS UNCHANGED.

PARAMETER:

LCOP_PACKET:

LCP1:

LCPZ2:

8X - OFFSET OF PACKET BUFFER CCNTAINING
THE PACKET TO BE LOOPED BACK.
PUSH BX 7SAVE PACKET POINTER
PUSHF sCRITICAL REGION
CLI
MCV BX,FREE_HEAD JREAD NEXT AVAILABLE BUFFER
OR 3X,8X ;CHECK THAT A BUFFER IS THERE
Jz LCP1 sIF NO BUFFER
MCV AX,CB3XJ.LINK FUNLINK FROM FREE LIST
1oV FREZ_HEAD,AX
PCPF
JMP SHCRT LOP2 ,
PCPF
INC BUF_LOCP JFLAG THAT ANOTHER LOOPBACK BUFFER IS NEEDED
Moy AX,OFFSET DGRCUP:DLL_MBX2 ,WAIT AT MAILBOX FORK BUFFER
PUSH AX
CALL CQRECEIVE
cLe 7SET UP FCR COPY
PUSH JS
POP ES
MCV DI,C8XJ.BUF
ACC DI,OFFSET DGRCUP:BUFFER_START+1 ;ADDRESS IN DGROUF
pcp SI sSOURCE BUFFER ADDRESS
MCV CX,CSIJ.SEG_LENGTH ‘
M0V AX,MAX_PACKET_LEN 7;COMPUTE VALUE FOR "WuWC"
SL3 AX,CX
MCV Caxl.wWC,AX JPUT LENGTH INTO BUFFER CONTRCL BLCCK
LEA S1,0SI1.DL_DEST
REP MCVS3B ;CC THE COPY
PUSHF sCRITICAL REGION
CLI
MCV SI,RCVD_TAIL ;LINK INTOC OUTPUT LIST
MCV TSIJ.LINK,/BX
MCV C8XJ.LINK,O
MCV RCVD_TAIL,BX
PCPF
MOV AX,OFFSET DGROUP:DLL_SEM1 ;SIGNAL THAT A PACKET IS AVAILABLE
PUSH AX
CaLL CQRSIGNAL

43



808¢/8037/80¢&8

Loc

0740

G741
G741
0743
745
Q747
G743
C74E
Q74F
0751

gvsz
0753
grs5é6
€757
Q759

C75A
0750
g75F

C750
0762
C766

G767
Qreév
Cvéc
Cr7st
crr2
Cr7é
Cr7s
grvo
€782

03J

3

32F6
8BF2
12
81C2C00C
€34704

1
1

T

o, a

ni o
o
=~

il
-
o
i

7o oo N
(@]
I~

m oo m S

2A0100
C3Dé
EE

D1E6
899C&D0C R
C3

803z970C00
7403
§A16950C
FEOE9SOC
803£9460C04
75C4 ’
C606960CC1
£830

X3 XX =

X
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2014
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DLL - RECSIVE SERVICE SUBROUTINES

AX,MAX_PACKET_LEN+JUNK_B8YTES

09/C1/780 PAGE b4

ST UP DMA FOR CHANNEL AND SIGNAL AVAILABLE.

BUFFER CONTROL BLOCK.

;EILL DH WITH ZERQS
7SAVE CHANNEL NUMBER IN SI
;COMPUTE CHnADDR PORT NUMBER

/kﬂm/\ﬁ

1 JCOMPUTE RX AVAIL PORT NUMBER

WM 5L0AD STARTING ADDRESS

/STEP TO (CHnouWC
sLOAD LENGTH
e .

;SIGNAL CHANNEL AVAILABLE

a—

;INITIALIZE RXn_BUF

SOURCE
RET
;7 SETUPCHANNEL -
’
’ PARAMETZRS:
’ (DL) = CHANNEL NUMBER.
’ (8X) = POINTER TO
’
’ USES: AX,CX,S1I
SETUPCHANNEL :
XGR OH/,DH
MCV SI,DX
SHL DX 1
ADD DX,CH41ADDR-2
MOV 8X,L8X).BUF
oLT DXsAL
MOV AL/AH ]~
ouT DX/AL
INC DX
MCV
ouT DX/AL
MOV AL/AH
ouT DX,AL
MCV DX,SET_RXAV1-
ACD DX,SI
OLT DX,AL
SHL sI/1
MCV X1_BUFLSI-2],3X
RET
;v RESET_CHANNEL -

RESET_CHANNEL:

crp
JI

MOV
INC
CNFP
JNZ
MCV
JMP

BUF_CCUNT,O
SETUPCHANNEL
DL,BUF_FIRST
BUF_FIRST
SUF_FIRST,4
SETUPCHANNEL
BUF_FIRST,1

RETURN BUFFER TO CHANNEL AFTER ERROR

sCHECK IF OTHER CHANNELS NEED INITING

7SET UP CHANNEL IF ONLY ONE NEEDING INITING
;CTHERWISE, INIT THE FIRST ONE WHICH NEEDS BUF
7STEP TO NEXT

sCHECK FOR WRAP-ARCUND

sEXIT IF NOT WRAP-ARQUND

sWRAP AROLND

SHCRT SETUPCHANNEL
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MACRO ASSEM3LER

LINE
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DLL = RZCEIVE SERVICE SUBROUTINES 09/G1/8C PAGE
SCURCE
hy CHECK_STATUS - IF EZRROR APPLIES TO THIS CHANNEL, INCREMENT APPROPRIATE
‘ ERROR COUNTEZRS AND CLEAR ERROR INDICATIONS.
;
’ PARAMETERS:
; AL = STATUS BYTE.
; A = INTERRUPT CHECK MASK FOR THE NEXT CHANNEL.
; CX = WCRD CCUNT FROM ONMA,
;
; RETURNS
’ AL = TRUE => ERROR NOT FOR THIS PACKET.
’ AL = FALSE => DROP THIS PACKET.
’ CX = WORD CCUNT FROM DMA.

CHECK_STATUS:

MCV BL,AL 7SAVE FLAGS
MOV AL,REZAD_IRR ;JCHECK IF NEXT CHANNEL COMPLETE,
ouT PICCMD,AL ; IF SO, ERROR FLAGS DO NOT APPLY TO THIS ONE
IN AL,PICDATA
TEST AL, AH JCHECK WITH THE MASK WHICH WAS PASSED
JNZ CHK3 sIF NEXT CHANNEL COMPLETE
TEST 3L,104 7CHECK LENGTH ERROR
Jz CHX1 +IF NC LENGTH.ERRCR
ey DI,OFFSET DGROUP:FRMERRS sINCREMENT COUNTER
CaLL BUMPCNT
CHK1: TEST 8L,20H sCHECK CRC ERROR
JZ CHK?2 7IF NO CRC ERROR
cmp CX,MAX_PACKET_LEN-MIN_PACKET_LEN JCHECK FOR RUNT PACKET
JG CHK?2 ;00 NOT INCREMENT COUNTER FOR RUNT
MOV DI,OFFSET DGROUP:CRCERRS ;INCREMENT COUNTER
CALL BUMPCNT
CHKZ: ouT RESET_ERROR,AL ,RESET ERROR FLAGS
XCR AL,AL JRETURN FALSE
RET
ChK3 MCV AL,OFFH 7RETURN TRUE
RET

pucent wuhan real module is not present

;

s

; cdefs for
’

’ public
rcqdevicetest:
’ xer
’ ret
scqramtest:
; Xor
ret

sctjumptable

codevicetest,caramtestrctjumptable

axsax

axzsax

dw 0
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2086/8087/80&8 MACRO ASSEMELE

LJC C8J LINE SCURCE
1
1

ASSEMBLY COMFLETE, NO ZRRORS FOUND



