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1.0 ©0AaLS

This document describes the software inhteriace to control an
LCG NI porte. The LCG NI port wili implement the necessary
functionality to meet the ieguired DEC corporate specs for devices
connected tc the NI. These include, but are not iimited to, the
tluevook Ethernet specification, the corgorate N1 Product
Architecture, the UNA NI Lata Link Specification, and the Low Level
maintenance [peration (MOP) specificetion. Port services and
functionality are cesciipede.

2.0 NUN-GLALS

[t 15 not & goual oi  this sSpecidtication to descriove the
physical <chennel, or to resoclve higher ilevel network issues. NoO
specific netwotx zichitecture beyond thet veiined in the data link
bthernet specitication is implied.

O NUTATINNAL CONVENTILNS

(&%
]

111 nuwmbers i this specification w«ill be in  decimal unless
explicitly stated olnerWwlse. wusberiryg of plis in Wwordas conforms
to tine LiC-cl stenderd oi numbering the left most (highest order)
bit &s 0, and proceecing to the right from thnere. The number of
the right most (ieast significant) bit in a PDP-20 word is 35.

4eU KEFERENCES

The reacter 13 assunmed to be tamilier «ith the tne following
docunents:

le LCG WetwCIKk Interconnect adaptor (iAa) Interface Specificatione.
author kernie Hall &nd Jonn halstead.

Zs« ANl nNocge Prcecduct frchitecture. versicn 1.0 Author: Pede
Mesheda. This docurent descrikes the minigur requirements ot a
LCEC K] nodcee.

3« LUda Low Level Maintenance Uperaticns Architecture. Version
2.0.0 Authors: Rep Stewart and Xen Chapman This documents

describes the malntenance features egvalilable in wost NI nodese.

4. ¥ NT Tota Link Architecture. yersior 1.9 author: Eob
Stewar te Tniz document integrates the "stherlnet™ spec ianto

UNda
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5. VAX=~11 Hi Fort Arcilitecture. Autnoid Willizm Strecrer, ©bfuce
¥ENN This documents defines the archiltecture of the HI port
for the V4iX family c¢f processors. This document is the model
ioi the LCG ikl port architecture.

6« The Ethernet - A Local Area fNetwork - Data Link Layer and
rhysical Layer Specificationse. Version 2.0 Author: DEC,
Xerox, Intel. This is THE description of the NI itself.

5.0  INTRUPUCTIUON

The %1 is a nmultiaccess serial interconnect that allows up to
1024 ditierent stations to shate & common 1lU Meyapit bus and
communlcate by exchanging daita packeis. The maximum length of the
o1 interconnection is Z.5 kKilometers {(i.5 miles). The transmission
medium 1s a coaxial cable, using ©base band signalinge. The
arbitration protocol used by the N1 1is carrier sense multiple
dCCESS with collision detect (CSMAJjCL.) The service provided by the
TLi2 4 dotigian-=cluss of service ir phich the date packets are
cellverpu or: a1 best-eftort basis; no ccafirmation of delivery is
wade, &ha Do gualantee ¢of seguentladlty Or non-cupliicdation is made.
signer levels of network software must grovide these services vased
upon the basic sthernet service oftered by this porte. 4 tull
gescription cf the NI itself appears 1ih the Ethernet specification
1eteired toc above.

5.1 Port Usage

The N120 will interface between the N1 and the KL10 £/Cbus.This
pvort provides the Data Link and Physicasl Channel layers of the 1S5S0
{Internaticneai Standards {rganizaticn) Cs1 (lUpen Systems
Interconnection) reference modele.

Se< Port Services

Tne HI pgort perforezs gueued retrieval o¢f commands, gqueued
reporting of received packets, packet transfer to and from host
memory, vpacketization, framing, CkC generation and checking,
“thernet earibitcation, transwissior retries, and error reporting.
The NI alsc coes filtering for multi-cast addresses, and broadcast
addresses, &35 well &s physical destination addaresses.  Protocol
type filtering ic Cones. Free gueue entries for enabled protocol
types are obtaiued from a list of piotocol types and associated
iree gqueus peinters.
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kecelvel packet adcress filterinyg i1s done in the followilng
manners In orcer to receive a datagrem, the destination field ot
the datagram must pass the received address filter. If the
destination address 1is -1 (all ones), then the message is a3
LKUAMLCARET message, &hd¢ the port accepts it. 1f the destination
address has bit 47 a zero, then it 1s & physical address; 1f this
Gestination sddress wmatches the gphysical address of the 1link, the
port accepts it. If the destination adcress has bit 47 a one, then
it is a multi-cast address. It this destination address matches
one of the gmulti-casi addiesses enablec for the port, the datagram
is accepted.

[t the packet is accepted by the port address filter, Protocol
iyvpe filtering occurs 2s follows: #her a3 message is received, the
protccel type is checkecd agzinst the table of enabled protocol
typese It 4 melCh is Lfound in thls Ltavie, Lhe &5s0Claled Ifee list
1s used to obtain the gueue entry to store the received packete.
This feature aiiows effective gueue maragement by the port driver.
If a match is not ifound, the required queue entry is optained Ifrom
the Unkhnown Proutocol Type free iist gueue anchored in the PCBE. If
the gqueue checked 1n orcder to get ihe free entry 1s empty, the

¥ -

y o~ R
togton LD LI TIrnE

Y

“ed KNI vacket Format

The basic format of 3 frame (pecket) ot data which appears on
the N1 wire follows?

L it e +

1 i

{ DESTINATICH AKDLEKESS ] 6 BYTES
| |
et - ——————t

| i

{ SLUKCE ADDRESS ! € BYTE:
} i

o e e e e ———

i i

{ PrCOTOCCL TYFE { 2 EYTrE
| ]

o e e e e e +

i i

} UATA { 4¢-150C BYTES
e -, —- - ———— - +

i i

| FUpEE CHECR SEQUENCE | 4 veiny
! H
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The foliowinyg definitions apply:

1. Lestination address - These © bytes contain the address of the
port that is the intended recipient ot this {rame.

2» DOurce acdiess =~ These 6 bytes contzin the acdress of the port
that trarssitted this irsne.

3« ffrotocoi type - These 2 bytes defined the format and content of
the remzinder of the packet. ¥{F protcccl messages undergo

s 42 A &

speclal processing, describec later

4 Wwata - These bytes are the actual deta bytes intended for the
IECELVET »

Je Trawe cheCk sequence = This 1s the 4 byte (xC tieid that is
used to guarantee the uncorrupted reception of the packet.

Auf ARCHITECTHGE DYEOyTrw

Tae LCG I port aodel is 4 single port comamunicating «i1th a
z1ingle port driver which provides the multiplexing and
demUatlpiexing setvlces necessary for meny users to share the NI
wWile. The port and port-driver so0ltware communicate s&ith each
otner through the use of queues snd a Port Control Plock.

t«1 Port Addresses

ALl host meiwory addéresses used by this port are physical
addresses in KL10 memory. All pointers in the Fort Control Block,
the rrotocol Type Tavle, the Multi-cast Adaress Table, the gqueue
entries, anc the free standing gqueie headers rtefei to physical
addresses. keserved for software words are provided for the use of
the driver program. Une wuse may be to hold the virtual address
counterpart for these structures.

b2 Port Control slocxk

The Pcrt Contrecl Blecck is usec to znchor the queues at a known
point 1n the host memory and to provide certain initial parameters
10 Lune potit. Ghe nqueues are used tg¢ pass commands from the
rort-driver coftuware tc the port ter either lecal executicn or for
transmission over the Nl wiree. The yueuves are slso used oy the
port to pass "esponses back  to the port driver software and to
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deposit packets received overl the nl wire.

The Port Control Elock (PCE) 1s a c€ata structure pased in the
nost wmemory that «licas the sharing of the queues by the port
¢river and the port. The Port Control fiock is pointed to by port
register 2, the PCht Hase register.

Tie port is informed of the locaticn of the PCB at micro code
intialization time by the port driver softsware. When this is
detected by the port, it wili cache the following variables from
the PCEH: the unknowr protocol type gueue entiy length, the
portocol type table starting address, ard the multi-cast address
table starting address.

Both the host port driver and port read and write locations in

tiie Pulie ihefe 18 exzsctly one PUp toi esch 1 port controlled by
the host systems. 1he ¥Ci 1is the wain control structure for the NI
FOrte It archots ail c¢f the tables and gueue structures. The PCBH

contzins queue headers to anchor the cogmand queue, the Tresponse
gueue, and the unknown gprotocol tyre fiee gueue. Base pointers to
the puiti-cast aadiess table, and tne plrotoccl type table dre
Ioczta? in tho DOoy, Ir zeditiorn, on orror Yoocout 3ren, aAnd several
frees words jprovided tor the use of the dériver prograwm are included
i the FlHe The resevel w“UILCS wlll never be altereqa or examined by
the wi putle The crtui logoutl areéd way oo w«wiitten at any time Dby
the port to recoid an error event.

Geclel wlhiele ileduels - A guele consisis ol & gueue neader which
anchors the gueue snd a nuwmber of entries, each occupyiny a spot on
the gueue. A11 LCG MBI gueues are doubly 1linked structures. The
yuelue header and each gueue entry contain a forward link (FLINK)
and a backuards link (BLiINK.) The torward link of a gueue header
points at the first entry co¢f the gueue. The forward link of a
gueue eniry points to the next entry ot the queue, 1T anye The
backwards link o¢f a gueue header points at the last entry of the
Gueue. The backwalds lirk of a queue entry peints back at the
entry before the entry on the gueue, 1f any. If a ftlink does not
point to a yueue antiyy, it points at the queus header flink. 1If a
plink does not point to a gueue ertry, it points at the gueue
header flink.

fueue neaders anchor a yueue structule. A gueue header may be
iocated in the FC§, ¢r ilocated in host memoLy as a free standing
structure. 3 gueue header 1s composed c¢f a reserved w=ord, a FLINK,
& Hulak, and 4 Gueue Length. The ¥LINK (forward iink) points to

the tirest wold, the riibs, ol tne f11et entiy ¢f tTne gueue. fhe
S I¥x cgoints te the ¥LI® wort of the lzst entry ot the queue., The
first ami ilast entiies sy be the 3awe untlye. I{ there are ag¢

enitTics on tie gueue, the yueue header FLINK soiiits to itself.
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The Gueue Length word, where gpplicable, specifies the length
it words, of the entire entry, includirg the FLINK, BLINK, Command
tieader, and dats words. The queue length applies to every entry on
the gqgueusz. A1]1 guete entries obh ohe gueue wust be the same length.

Leled Hueue Interlocks -

The H1Z{ reguiies special ELlil miciccode support to allow the
K140 to perform a memory increment operstion using read—-pause—uwrite
wmewory references. This is needed to allow the port to interlock
the queues.

There is & separate interlock word for each dqueue. dhen a
GUeuk 13 avallabie, the COIfesSpoOnclily 1lrteliock wold has a vaiue of
-1« ¥When either the opeiating system o1 fthe pcit «ant to interlock

the JULUE, they must perform a non—-interruptavle
increment-store-test operation, such as arn AQS3E. It the

incremented lceocetionrn hes 2 value of zero, thern the queue has been
successtully interlocked and the process may now manipulate the

RTINS, Y€ ithe grcresentes vzlue 1o ,reaxter than zaro, then the
gueue 1s not zvailable. The interlicck morc sheould not be set back
LG 2er0. shen the process is  fanished with the gueues, the
interlock wurd musit ve sel back to -1 {eil ones). Thils warks the
Guele 2L avaliaoie. toth the port diiver and the port microcode

dafe leésponsible 101 leavily the guetes 1IN o well defined state.

The PCE must be alloucated starting on a four word boundaly.
ine 1oimal ui Lhe vort Conteod HaoCk 1o tidustiatea pelows
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FCE format i
——————————————————————————————————————————————————————— —u}.
Command Guere Interlock 1
........................................................ +
Comwand Queue FLINK i
........................................................ +
Command Queue ILIANX i
T~ —— " - ] " " " = T T o 2 o A e S o B +
Keserved tor bﬁituare i
———————————————————————————————————————————————————————— ,!.
kKesponse GLueue lrteriock i
———————————————————————————————————————————————————————— .‘.
response Gueue FLINK i
------------------------------------------------------- *
Kesponse wueue oL1NK |
------------------------------------------------------- +
weserved for softtware |
....................................................... -
Unknown Protocol Type rree Queue Interlock i
-------------------------------------------------------- .}
rkrowr Protcocccecl Tyre Free Queue FLINK i
........................................................ +
Ciknowsa Protocol Type Free Gueue TLINY }
........................................................ +
Unknc;r frectocoi Gueue antry Length i
-------------------------------------------------------- +
reserved for Software i
———————————————————————————————————————————————————————— *
Protcccl Type Table btcitlng address i
........................................................ +
Multi~cast Address Table starting address i
......................................................... +
Keserved for Soitware i
-------------------------------------------------------- +
Error Logout 0 |
........................................................ +
Error Logout 1 i
-------------------------------------------------------- +
RSVD i
........................................................ +
|

[

= QS W W W
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fmmmmmm————— e ———— . e ———— -y
28 i PCE Base address i
+_—_-----~-.—_------—— --------- J—— --—--_—_-----——-_----‘--—*
21 | Keservecd to Fort 1
T R e Tt T LR D IPIEEpR
22 | Reserved to frort i
4 e e e e e e e
23 | Channel Command vord {
pmmmmm e ————— e ——— i e
24 i Rese rved to tort i
pm————————— e ——————— ———————————————————————— ¢

The ¥rrer #Werds (werds 20,21) ere written bty the port when it
ciicounters iuL 1 2II0ls as850Clated wilh Gueue manlpulation. Tiis
error regorting strateyy Treqguires the port to write as much
information as possible directly into the host wmemorye This
approgch reguires the smallest supset o0of port hardware and
slcrocode to be workingy to report these errorse.
trt datz  tror
ere the error
1l write the
isabled sS5tate,

Phe Interraticr in thaco yerds rrovidscs 2
the wvort driver to determine the type c¢f error and w!
OCCULTIex e ?}en tiie ellfol 1s detected, the port i
cotntents of  the frio. %01ds in the ¥CrF, enteir the Ui
dniu genelstle & hosl interrupte

The forrmat of fricr wora § ise

¢ 1 : 5 4 11 12 35
e T P e ————————————— e ——————————¢
I Cub i & | RESE | RUST BE ZERO | FLINK ADDRESS |

o e e A v o e o e e 2 . S e o 2

EITS HEME DESCRIPTIUN
G C¥D Error occurred while reading a command
gueue entry. The gueue with the error is
in the § bits, bits 1-2.
1-2 GUEUE This 1s the command gueue that had the
error. These hbits are only valid if the
CML bit is or.
3 ReSPUONSLE Tnis ©it 1is on 1if the error occurred

while the poitt was atteapting to buiid a
response gueue entiye.

24
25
26
27
30
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4=11 ML These bits will be zero.

1e=3% FLINX BROER This is the eddress of the FLINK word of
the gueue entry in guestion.

frror wcfd 1 contains the AFI function word that the port
processor wused to access memory when the memory error occurrede.
This word is written here in the same format as it should have

- s

appeared on the £BUS. 1Ine format of this word is:

G Z 3 5 6 7 12 13 35
tm————— pm————— B e D S i ——————— e
} 2édr | Func ¢t 2 1 0 | Prysical Address i
| Cocde | | i i §
fom———— tm————— e - ————————————— +

¥ora 24 of the PCE is the address c¢f thne first w=ord of the
PCi; the §IZU has no other way of finding the PCE.

vYord 27 is reserved for the Chznnel Command ‘Yord. The port
will write s (Ce=-styie word here when it wishes to transfer data
over the KLIC ChPuse The vort 2river i3 recponsible for writing a
Litannel Jumg #Wora into tne appropriate oFT location corresponding
to the Kiuil vackplane slot that the ~leu 1s 1nstalliec 1n.

worg 25 is always reserved to the port microcode for its use;
tite port Jdilvei subould never wiite this location nor depend upon
its vailue.

ghen the NIZ0 is being initialized, the port driver must set
up the <channel to transfer the contents of the PCB into the porte.
ihis is done by setting up a3 CCW to trarsfer 3 words starting with
word <U of the PCB from KL1U memory to the channel. The port wilil
start the chennel and will read the contents of these locations.
[his provides the port with the bese of the PCE, and its P1
assighment.

It is important to realize that sinpce the port will pe using
the channel to transfer large blocks c¢f data, the channel will be
writing logouvt infcrmaticr intoc the EPT. Ar erxrcr that the channel
discovers will oe reported in the usual wanner via the EPT.
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Deldes LCommand Gusue -

The command gueue 1s the basic comsunication structure for the
LCu &Te Thrcugh it, aill commands &re peéssed tc the port interface.
4 conmand coensists of a queue entry, with a FLINK (Forward LINK),
polinting to the next command in tne gqueue, if any, and a ELINK,
(Packward LINK) pointing to the previcus command in the queue, if
anye Frow the CPCCDE field of the compand queue entry is obtained
what function is to e pertormed. The gueue entry contains the
information needed to process the Comuaand. Commands are delinked
from the beginning of the gqueue by the port, and executed.
Commands are executed in the order in which they are placed in the
command gueue, The driver places command entries to be executed on
the tail of the command gueue. If the gueue wWas previously empty
when this occurs, the driver writes the Command Rueue Availaple
{CuaA) bt 1n the USn register. The iergth of the command entry 1is
inferred from its format, and the fuhliction being performed.

veled4 Unknown Protocol Iype rree Gueue -

This gueue 15 2 lirked list of Iree gueue entries to be used
Lo Treport to the driver ali received packets ainiich peassed address
fiitering, ars &hich are addressed to a protoccl type which 13  not
ehiabled in  the frotocol Type flable. 7The driver 1inks new free
entiies onto the =nd 0i this guetue as it obtalns thed. ihe port
Gdelinks these entries when 1t must buiic a8 response, and cannot use
one of the e2nabled protoco] type free gieues.

The unkrnown protocol gueue entry length word specifies, in
words, how lcng the entries c¢n the queue are. This length included
the FLIKK, BLINX, Keserved and UOpcode wcerds of the entrye. Tnese
different gqueues are provided to help insure that heavy traffic on
one protoccl type will ret disturb the evaiiability of ready queue
entries for cther protocol types. In addition, by having different
yueues for dirferent sorts of messages, all Gueue entries need not
be the maximue iength fcr Ethernet messages; pirotocol types which
use only a liwmited size packet can esllocate more entries of smaller
silze, and yei run witi othei protocol types which reguire larger
RESSALES.

Tt is recoprended that gueue entries tor the Unkno«wn Frotocol
Type rree Queue be laige enough to hoic the largest legal Ethernet
vacket. This 1s 3b8 (decimal) wCrCs, assumlhy inhdustry compatible
1% the opacking node, This figure includes the flink, blink, etc.
0t tihe send datagraw non~6E50 comwand foirmat.
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VedeS RespoOnse Lueue -

The Response Queue 1s used by the gort to submit to the driver
pvackets which were accepted by the packet addiess filter over the
81 wire, or which resulted from a completed command, Or an errcor
packets The port links such packets onto the end of the gqueue. If
the guete was previously empty when this occurs, an interrupt is
submritted to the host, to inform it of the presence of a new
response. This queue 15 accessed according to the interlocked
gueue protoccl for the KL1C.

bels & Error Logout Aresz -

6.2.7 Protocol Type Table Starting kxddiess =

This word points tc the beginning cf the protocol type table.
This taple, described elsewhere, iists the protocol types to be
accented, ane nointers to  apnrorriate  tree gquene headers, from
which free entries tc hold received responses tor that protocol
types The PTIT must be ellccated beginning on a four word boundarye
The protoco! types listed in this teple do not come into etfect
ulitil «fter the executioch of a Load FPil commwand. CLnce this table
tes been aiiccated 2r¢ its address specitied 1n  the PCE the
location ot the table cennot be changed.

6eletd PFulti-Cast iddress Table Starting Address -

This word polnts to the beginning ¢f the multi-cast address
table. This table lists the multi-cast addresses to which the port
is t¢ responde. Multi cast addresses on the §1 wire that are not
present in this table will be ignored. The addresses in this table
come into effect only after the executicn of a Load MCAT command.
This table must be allocated teginning on a tour word boundarye.
snce this table has bLeen allocated and its address specified in the
PCB, 1its locetior cannct be cheanged.

bed wWueue Structures

Gueued structures comprise the Lasic communication between ihe
Nos L uidveir  en€G Uhe i p0Cle dhls 5eCllun geSCrives Lhese @emory
structures.
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Cedel GlUeue Headers -
The forpat ofthe gueue header is 1ilustrated beiow:

A e o e o 1 2o > o 2 o

i tueve Interlock word ]
- - —-----——-——-—---—-—-—ac-—--—-—--———————---——-r———,‘,
i Gueue FLINK i
o e e e e e o
i Gueue BLINK {
i i At
i tueue Lntry Length i

o " T 2 2 T 2 > 2 e o o e i o e e a0

Lueue Entry Length

The Guetue =Zntry Length specifies the jength, in words, of the
gueue @éntries on the queue. Thic queue ienyth included the FLINK,
HLINK, reserved, and opcode words. All entries on a gueue are oif
t? o o o | BT .0

i o aniii; Uil e

teserved For Softwale

The reserved «0rd may be used by the driver program for
whatever (puipose it wishes. The indegendent gqueue header must be
allocated on a four worc¢ boundarye. Independent queue headers are
sub ject o the same tules for lnteilocking that the PCE8 Jueues
2NjOoye.

Dedes Rueue Entries -

Gueue entries are the structures out of wshich cowmands and
responses are puilt. They possess forward and backward links, to
enabie the ccenstruction ¢f a doubly-linked list. The format of a
queue enirfy 15 ¢glven below:
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T ——— ————— ————t
i FLINK i
tmmm———— e e e e e ——————— +
i cLINK i
tmmm— e —————— o e 1 e i e e e e
i reserved for Software i
o e e e — - - ——————— —————————¢
i Cperation Code (Entry type) i
e o o T S . T T 2 o A e +
] Gueue Data 0 i
fom o . - —_———————— -+
i Wueue Data 1 i
o e o - +
o e e e e e e e o ———
i queue bata K |
N e e L L P TP et e e et e s e m——————— —————— +

Tiie FLINY points te the next entry of the gqueue (Forwara
Wik ). 4L INE, on  the «c¢ther hnend, pcints tc the previous queue
entiye. 1L therce is ne rext entry, then the FLIKY points back to
the gqueue header FLInK, It there is ro previocus entry, the EBLINK
»y01ihts back to the FLIKK word of the gqueue header.

The word reserved for software w»ill never be altered or
eXdalned by the WCG N1 port. fThe Cperation Code specifies the type
of the entiy; i.2., Send Datagram, Load MCAT, etc. Aords
following the Uperation code are type dependente.

be3se3 FProtocoi Type Table -

The Protocol Type Table specifies € set of protocol types,
with their associated free gqgueue pcecinters that are considered
enabled by the port. when a mnmessage which passes the received
acddress tilter 1s detected, this table will pbe examined. Thus, for
3 puiti-cest ~acket to be received 1nte a2 protocol type queue
(2ither known or unknown) its destination address must be enabled
in the gulti-~cast addiess table. it the protocol type of a
received packet matches an entry in the PTIT, then the assoclated
free cueue of that PIUTCLCLL TYPE entry is used to supply the free
yluele entry used to store the incoming packet. A piotocol type is
not consigered upless the corresponding enabie bit  (sign bit) 1is
or. it ic roquire? to have the protecctic zrranged in the table in
ascending nugerical ordere. This allows the alcrocode to stop
searching  the tabhle after the first tige that the protocol type of
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the 1ncoming packel 15 less than an exawmined entiry in the protocol
type tabuic.

The number cf protocol types allowed for a particular version
of the #1 microcode 1is speciftied in the HI read station
information. The port driver wmust read this number 1in order to
cisccyver how many entries are avallable for both ¥CAT entries, and
*TT entries. The Protocol Type Table must be sllocated bpeginning
on & ftour word poundary. The table muiust be bulilt with the number
of entries specified¢ in the NI read station information, even if
some 0f the entries are not enabled. Listed below is the general
forrat of the Protocol Type Table:
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Protocol Iype Table

ocT
- ———— - T . - . T -~ - Y - - A -
i 0 J{l=-mmmmrreccmn= 153 <16=31> i 1 v
i tnabie | MEZ i Protocol Type vaiue 0 | |
A " "~ " > " T " 22 - +
i FREEG 0 gueue headel addreaa ] 1
R e et e e S e et e D B e +
i Reserved for Soitware i 2
- o > - - o —— Y " ] o ———
H ¢ IKl=-=-mrmmmmmmmne 1551 <16-31> I 1 3
} Enabie ¥BZ }] Fiotocol Type value 1 } |
o e i e o e e e e +
! FREEFL 1 gueue headetr address
A N s s s e e, —— +
i neserved for Software i 5
- o - - - - -
iU I<l===m=mcmmemaem 15)1 <16-31> S
i Lnablie |} MEZ I Protocol Type value 2 | |
e e e e e e e e +
i Uiy /o cuene heaceyr agoress 11
o e e ot e e e e e T e 2 > o o S . O 2 +
i Keserved Lfoi Softwarle i ig
—-—.+ ———————————————————————————————————————————————————————— +-.——
i U jll==—wmmmcr e m———— 1554 <lo-31> i1 11
i boacle | ML ] Yrotocol Type value 3 | |
+ ____________ L AR AN SR WS IR TS GED WS NS WS WU NS R TR WEN W AN GRS SN e SN NS s A R D A WUE G MNP NEe YRR AV AR Ee R SEm -----,‘.
i FREEG 3 queus header address i 12
e e e e = +
i reserved for Software 1 13
e e e s e - Y . e A W M e W e A R AR W R G A W e S S S W Y A e . e - - *-—-
i O j{l=~mmrrem e 15>} <16=-31> i i 14
{ Enabie | ¥eZ | Protocol Type value 4 | |
A T e e A +
i tkEdl 4 gueue header agdress {1 15
o +
i beRP[VEG for Softwmare 1 16
-~ — o~ W o — - - _ -~ - -
{ G jl=-=-mremmmrm e 15> £16~31> I 1 17
| “nabie | M2 { Protocol Type value 5 } |
P o o e o e o e e e 00 S o o v e +
i FRETG S gueue header address i 20
o ot D o R e o e i e e i +
i weserved for Software i 21
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--—+ ----- - - - ——————--—-————--——--—--—-—----——----——--—+---
i g R il Bp | <16-31> I 1 M=-2
] knable | MEZ { Protocol Tygpe value N | |
*-_-_-_-_‘__- _____ B —— -_--_-,---_---_---_-_-‘.
i FREEFL N gueue header zddress 1 #-1
e e e e e e e e
i Keserved for Sottuare i M
- - ———— - - e s lan S e _-.—.—-————-----—-—-—--—-‘——---———--—‘*—--

The LCG A1 coches the PIT internelly when the LUAD PTT command is
155U€eds ine driver is tfree to alter the pil whenever tane LuUaAu ¢TT
command is not pending. The pirotoccl velues within the table wmust
e essembled 1n ascenéding numerical order. Unly the binary value
of the protocol type 1tselt 1s consldered 1n the sorting ordera
Non enabled protocol types are ignored.

v - rretrtocst tynes 17 receliyed uhich 1e mot in thiz tanle, the
pessage will he pisced onto the Urknown Protocol Type qgueue,
anchcered in the ¥Clre

1f the pott 1s enavlec witnout having loaded tne PIT sasiter
inltialization, aid protocol types are disablecd, excepl tor those
#F protocol types wnich are implied active by the setting of the
EMOr wmode oitl.

tnabile

Tnis bit, when setl, indicates tthat tne associated protocol

type 1s valid, and should be considered when the PTT is cached.
Frotocol Type Value

Tnis vailabie speciiies the value ¢i protocoi type that should
pe placed c¢n he associated gqueue when a3 message of the protocoi
type 15 received.

hote thel tne free gueue incirecticn scheme such as tine one

dlscussed atove asllows the sharing of free queue lists between
sEf0t0co] Lypen.
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LUeus Header AdUress

This wor? containg the physical adceress of the FLINK word of
Lite sssoclated free standing gqueue header bDlock.

23«4 Buffer bLescriptors =

AL tiwes 1t is desitable to have difterent gortions of a
Gatagram bDe in different packing modes, or to allow different
portions of 2 datagras tc be built at different times without
incurring sSubstantial coverhead in copying the datagram from buffer
to buffer. &n example of this is when lower layers of network
software wisk to prepend data to & wuser”s data 1in order to
faciiitstle fiocw <ontrel, routing, session control, etce. Tals
teature is accomplished through the aechtanisw of buffers.

The use o1 bulfers f[or a compands 1s ectivated by setting the
650 bit of the flags Lyte.

£ ruffor corsyste ¢t A {isy of segmerts cf remory, each
segment beirg physicaliy contiguous, énd resident within physical
wemOiye LCificrent segments of a bufier are not assumed contiguous,
and way lie enywher2 within the physical adéressz space of the hoste.
It is essumed in normal use that different seyments oi a buffer are
Un1qgue {(leCay tney «<¢o not overiap) =ilhin & nost, and that each
segrent is in only one gacking mcde. A& buffer is described by a
iist of butfer Segment Lescriptors (B5Ds).

Fachi pbutfer segquent descriptor describes a single contiguous
glece of 2 butfer. ¢tachk descriptor is & four wcrd block, allocated
on a four word boundary, and built by the driver in physical host
HWEMmOrY. In each o0if these blocks 1s & polinter to the next
descriptor biock (if any), a pointer to the segment of the buffer
56 described, and a fieild indicating what packing mode the segment
is in. In addition, within each block is a field giving the size
0of the buffer segment in bytese.

A bufler is referenced by giving the physical address of the
tirst «ord ot the first BSD in the chain of B5Ds. This address is
called out in the SFND UATAGRAM comrand packet, wher the flags byte
ot that compand indicastes that bufter descriptors are in use. The
format of the SZKD DATAGHAM command is effectd by the setting ot
this fiays bit.

Hote thet tnls is unlike the C1:0, wherein buffers are called
GUL Dby  Diome  ana A4 Key, @il dre reiereticed by 1ndexing within a
table of bufter header blocks in ocrder to chtair the address of the
chalnr 01 oBulter segment descriptcers. 1he BSL format is specified
pelow?
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(bufier segment descriptor)

o ——— o o e e i = e = e e +
i H <6> H i <12-35> }
i MgZ | Facking Mode | MBZ |  Segment BZase adcaress i
o m e ————————————— - —————————— ———————————— ———————
| i 12-3%> i
i MEZ i Next BED address 1 >===4
S ————————————— —————— ———————— ————— . o o e o e e e +
i j<2f-===>== ~==35>}
i MBZ { Segwent Length |
prmm——————————————— e e e e e +
i neserved for use by sof tware {
o m————————— - o e o 1 e e -

fmmmm————— e —— ———————— e +
| <6H> | 1 £12-3% i

i Mol 1 tacking Moue | MpZ | Segwent Base adaress { ===

b =~ - - - — - e +

i i <1z-2%> i

! b i el B30 aduress i

e e e e e m e m . —————————————— +

| 120 =~mmmmm===355

i Mri i Segment Lengtn |

A e e e e e e = e e +

i Keserved ior use by sof tware i

F o e e = - > 2 2 o 7 +

Packing Kode 0<6>

This 1i1eld descrites the packing mcde that the buffer segment
pointed to 1is ine. The packing uwoces, with the assoclated bit
vaiues are listed below:

i

e @ - Yacking mode Industry Compatible

Ji

2. 1 - Packing mode High Lensity

¥or an extended discussion o1 the packing wmodes, please
consult the =zection on packing modes.

Seyment base Address (K12-35>
This tield gives tre physicsl a2drress of the begirning of the

buffer seguent. The butfer secgment must begih on a whole word
poundarve
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Next ESD address 1<12-35>

The prext £330 address points to the first word of the next
butlter segmeni descriptor in the chaine [t the next bSD field is
zerc, then there is no rext segment descriptor.

Segiwent Length <Z<20-35>

This field gives the length in bytes of the buffer segment
pointed to. Note that the total legyal lenyth of the text portion
of an Ethernet packet is 1500 pytes.

Tt is allowed that ESUs may be buildt in the gueue entries on
tne command gqueues. Indeed, it is assumed that this is the
standuald Usse 53Us must pe aliocated on a four mwoid boundarlye.

c.4 Multi-cesi Address Tabple

Pho MM Yo the wyjiti-Cast adcéress  tohie, FThis tahie
specifiers which nulti-cast M1 addresses are to be accepted by the
LC0 w1l audress filitet. HwO0te thnat &n asaciess is not considered foi
comparison uhless the associated enable bit is on.

The ¥CA1 135 cached 1nternmally when the Load MCAT command 1is
1ssued. The port driver should refrain frowm altering the MCAT when
such a load command is pending, that 1is, after the command is
iinked onto tiae cCommaind YUeue ahu Lelore the cowmand is linked
either onto the response gueue or the urknown protocol type free
gueue. The port will rot examine the FCAT until such a command 1is
issueds, The port will rever change datz in the MCAT, altbough it
will reaa all entries whenever the load comwand 1s issued.

In aLL MULTI~-CAST mode, all received packets with the
MULTI-CAST Lit set in the destination address will pass received
packet address filtering. 1In order to ¢nable ALL MULTI-CAST wmode,
the driver must set the A¥C bit in the write NI Station Address
command for the #L10. The following is the arrangement of a pair
vl  wWords thet specify cne pulti-cest acdress. EByte 0 is the first
byte receivec of transpitted over the ¥1 wire. FHRyte % is the last
pyte received or transmitted. Theretore, bit 21 of the first word
of the pair 1s the first bit on the wire, and 1s thus the MULTICAST
pit.
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Hinary cwrder Ot Multi~-cast Address

O.I..."..? a......‘.llﬁ lé'.'.‘.’..23 24'..’....31 32”35

o e e e e e e e e +
| tyte 2 i Hyte J i Byte 1 | Byte ¢ I MBZ )} #cra ¢
o - - ———— > +

multicast bit

0 1..“0..0'.."‘15 16‘..'..".2\’ ‘40.0’.."31 32-35

A e e e e e e e i = e e e e +
I ENA | MEL i Byte & I #Byte 4 i ¥BZ | #Wora 1
e r e ———— e ———— i +

The foliowing 1llustrates the format of the #CaT. Entries that
htave the enable it cff when the ¥4 is cached asre not used in
address comperisone. tach MCAT entry corniorms to the binary order
pf N1 addresses format shosn above.

LEE ol T S orT-at
- B v L

( 1 >‘2 L - - - L d - L d > L J - - - L] * £ - . - - 31) <32‘3:>

T Milticcast adaress o, wora o 1 ez )
Cewa 1 bulti-cast aderess O, word 1 1 WBZ |
L iiiticcast edaress 1, herd a1 mez 1
Ve wulti-cast address 1, word 1 | Wbz |
LT Ml cast aderess 2, wera 0 1 wmz |
Ve Wulti-cast adaress 2, mord 1 1 KEd |
T Pulticcast address 3, word O | MBZ |
Vi 1 balti-cast address 3, kerd 1 1 wEz 1
T ilti-cast sderess i, word 0 I wez |
Uana 1 huiticeast sderess 4, wera 1 1 sbz 1

- - - o o e e 2 o 2 s o i e
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ol

T bulti-cast sdéress N-1, #ord O 1 MBZ 1
U Ear 1 bultiocast aderess A-i, word 1 1 EZ 1
LT i ticcast adaress 4, sore 0 1 wez |
Veva Vulti-cast accress 8, wora 1 1 WBZ 1
pmmm—————————— B et e e —————

The tabije is always considered fuil (i.€., the port will
always read Lhe e€ntire tabic), alinousn word pairs without the
enable bit on are not considered. The »CAT wmust be allocated
peginninyg on a four word¢ block. The nugber of MCAT entries allowed
18 specified by the N1 Conifigurlation poil register.

Note thet the high oraer bit of woid 1 of each wCAT entry 1is
anoerante RiY,  Yhic prarie hit crecifics whetber the two word rair
12 to pe treagted as @ vaiid multi-cast azddress or not. The pit
wust pe set for tine addiess to be consicered vallid. The enable bit
is not considered wher ccrting the &ddresses within the table in
order to present them 1nb humerical ordera

It the gort is enabled after initialization without loading
the MCAT, ro wuiti-csst addresses are enabled. The olily packets
Liat will pass tihie Iecedve address fijier will Le those that waich
the physical address of the port, and BKCADCAST (destination
address of all ones) packels.

beo Recelves Packet Filtering

tor a pscket to be processed by the port 1t must pass the
iecelive address iilter. This filtering occurs according to mode
for every packet received over the N1 wire. Packets which do not
pass the acdress filter are discarced without increment of a
latagram Discarded event counter;} bty definition packets which fzail
to pass the sddress filter are not addressed to the recelving porte.

Keceived packet filetering only occurs for packets intercepted
py trke x1 Yink while the microcode is ir the ENAMSLED state.

1Y a4 pecelves nacxel Nas Al acofess: o BxL2uCasi {gestination
tie?d 311 cores,) then the racket pzsses the recelve address filter,
@il s wioces 5€0



LG NI bPolt Archltecture ospecification REV t.0 Page 25
CUMPANY CUNPTLDENTIAL

If{ PRUMISCULUS mode is set, all packets received Ly the port
ale consldered acdressec to 1t, and ate processeds CLNelwlSCees

If ALL wULTI-C25T node is set, all received packets with the
multi-cast address ©bit 1n the destinetion address field set will
pass the address filter. This soce 15 a promiscuous mode for
multi-cast packets onlye. In additicn under this mode, if a
received packet”s destination matches the physical address ot the
port, the packet passes the receive address filter. OtherWwisSeees

A packet passes the filter if its destination address wmatches
the port physical &audress, or if the destination address is a
muiti-cast acdress, and matches a sulti-cast address enavled in the
multi-cast acdress table.

beb Fort Cormands ind Fesponses

Commands and Fesponses are the packets that the driver and the
port send 10 each olher 1n order to comlmunicate. A ComiEand is a
request from the Tort driver for the ;ort to rrovide some service.
The vriacirg c¢f a compand on the cemmanrd gueue triggers processing
in tihe 51 poitse "rlacipg a colmmans on tie gueue™ includes setting
tYe  comwand gueue available bit in the sort status register if the
commansg 18 if1nked onio ap empty command gueue.

A response 15 a packet from the port to the driver inforaing
it of an eventa. This event way be the reception of an incoming
vatket, the conpietivi ¢i a command, or an error which occurred
whille processing 2 comwmand.

b.bel Command Processing -

When coamands are present upon th commwand queue, the port
microcode will delink the first command on the command gqueue,
process the command, anc build & response 1f elther an error
occurred or if the port driver specifically requested a response
packet by setting the #esponse bit (& bit) in the FLAGS field.

Command pIocessing commences when tne porti discovers it has a4
vacket 1inked on the command gteue {(see PCH definition.) The port
aiways checks aiter processing a commanc tc see it another exists
on the command GuUeuo. It not, the port goes icle. The port waxes
Up again after the N1 driver has piaced a command upon the command
queue,  4ahd wirlies tne cvommand  Yueue pvallabie H1T 1n the LSH
Poyldster to indic=te that a4 new comrman? iz available.
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Gebed HespGrses =

Responses to comtands are bullt ifi either an error occurred
while processing a command, or 1if the FESP bit is set in the FLAGS
fielé¢ of the criginal ccmmand packet. 1f a respoense is not built,
then tne com@and entry is linkea onto the end oi one of the various
free queues, depending upon the protocol type of the message, 1f
the command is & Send Latagram, ard onto the Unknown Protocol Type
free queue 1f the command does not generate a packet.

w¥hen a response 1is built, it «ill bte linked onto the end of
the Fesponse gueue anchored in the F{B. The driver is to remove
these entries by delanking them irom the nead of the yueue, anua
processing  thel. 1f the response gueue 1s egpily when a3 new entry
i added hy the port, then a host 1irterrupt 1is submitted, if
rnteliupls aie enabled.

Debel3 Remote kKesponses -

farkots whick =2re rereives’ oyer the  »1 wipre  ntcg  nrenarate
resrcernse  packets, which are dicked cnte the enrd ¢f the response
gquele, db d40CVeés nmeCuived dataylams ate marked as  such by  an
spcece ot S. There 153 no LUSL tyee crocessing for incoalng
Caladldise

Ferote responses are bullt ip gueue entries gotten from onhe oOr
the otiner of the free gueues. If the Piotocoul Type of the received
datagtan is found as an enavbled entry ir the Protocol Type Table,
then the free yueue entry is cobtuired from the iree entry list
rolnted to by the gqueue header pointer ¢f the PIT entry. If the
rrotocol 1ype 1is not found in the PTT, then the free entry is
ohbtalned from the Unknowl frotocol Type iree gueue, anchored in the
PCE. If the gueue examined 1in orcer to get the free entry is
empty, then the recelivec¢ datagram 1s UDI1SCARDED, anc the Datagram
Discarded event counter for that gueue is Incremented.

Note thzt processirg of a received pgacket takes priority over
processing & command packet. Processing of both command packets
and received pacxets ate atowic operations, and will not interrupt
each other.

bebed Seli Lirectecg Cowmmands -

I 15 5EeC111CRA11ly 3idl0Owed [Of ¢ telayram tranomitted to oe
destined for the trarsmitting rodes The Aesion of the NI Adapter
{tine 91 physical channel), howe var, shares the CRC
generatoit/checker petween the receive ard trarswit circuits. Thus,
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since the CRC ciiculis must LUe used to check the incoming packet,
packets destined for the transmittiilg node must suppiy a CRC code
that will be trarsmitteé in place of the internally geneirated CRC.
thls driver (xC is appended onto the end of the normal data packet,
and the ICRC (iIncluded CRC) bit of the packet FLAGS field 1Is set.
The text lengtn does neot inciude the appendec CEC, which must be
generated according the algerithe sgpecitied 1in  the Ethernet
plueoook specifilcation. This CRC 1s four bytes in lengthe.

Dabed tort tunctions -
The foliowing functions are available to the port driver:

ie ohNLUG = Led vatagleids - Lauses & ol dalaygram L0 be wLuilt  anc
transmitted &3 an &thernet packet.

Ze LODPTT - Load ¥rotoccl Type Table - {Causes the Protocol Type
Table (PIT) to be internally céched by the porte.

=
-
-
v
v
3

- g3 vuiti-ract fcdrocss ¥2tie - C3ycgaes the wylti-rast

{ L
address Table (MCaT) to be internally cached by the porte.

I WCTXNT = feed and Cleet Counters - (auses the eveat couniters
kKept by the port microcode 1o be cieared accocrcing to the FLAGS
L1t ULRUCIR supilied in the commaind packels 1f the Response
(RESP) tbit in the FLAGS field 15 set, a response is generated
containinge the evert counters kept by the port microcode. This
Coiand 45 & perffoinance ponituring and Giagnostic featurc.

Se WHRIPLYI - #Write PLI- Causes 2 PLiI write with the specified
function ang data byte. This commaid is a diagnostic feature.

e RD¥LYI - head PLI - Causes a ¢LLI r1read with the speciiied
functione. it a response is built for this command, the data
byte reac¢ f{rom the LI 1is ietulnec. This command 1is a
diaghostic features

7. &Dii3a - head 81 Station Address - Heads the #] station address
trow the N1 1lirk physicai address R(0¥s. This command also
reports the state of zeveral link mede hits,

s WRTNSA - mrite N1 Station Address - writes the ¥l station into
the N1 link address RadMs. aAlsc sets the state 0f several link
mode Dits,.
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6e7 FILOr Hanclaing

The port microcode is capable of retrying many operations that
iail; this e&liows a larye part of the error recovery to be built
into tne port micrococe, and removed frcm the port driver. ¥hen
the port encounters a2 fatal, non-recoverable error, the port wili
stop processing any more commands.

_ Th

- ~ P Y
Lii€ DL

o
o

L]

rrer
rd

m::"

andling procedures for the NI20
G

y are specified in
;ec11icaticn, written by Jo& Holewa.

"‘I

6.7.1 Port Eardkare Errors -

In addition, toele are & Class 01 wore sSeveie Er0000S  whlch
cause the port 1to cease operations iumwmediately, and to exit to a
special wicrocode location that has a CRAM parity errore. The
conscle wili notice the error location, and will re-initialize the
port, 1f possiple. The errois that result 1in this action 4are
iisted below:
ie Loce T77¢2 =INTFYNALLFRRCP —-internal consistancy error
e LOCe 7781 -FALRIL.SELFTEST -start up self test failed
30 LOCe Titl =-rAile.nBUS =-ebus parity error
4, L0Cs 1763 -FAIL.PLIPE =-unrecoverabie PL1 parity error
5« Loce T7¢4 -FAIL.CHANNEL -fatal charnel error
6a LOCa. 7765 =-FAIL.CEUSPE ~unrecoverakble cbus parity error
Te Loc. 7765 =FARIL.XEIT.AT -spurticus transmitter attention
e Loc. 7767 -FAIL.RCY.AT -spurrious receiver attention

Yo Loc. 7770 =FAIL.XMT.TIK —transmitter timeout

10. Loc. 7771 ~=FARIL.PARPFE  =-unrecoverable  tormatter  parity
predictor error

11. Lote 7177 ~USED.BUFFEK.FPF =-used ouifer list parity error
12. Loce 7773 ~FREFLBUFFER.PE -free putfer list parity error

135. LoOC. TT74 =awmjlibUterva.ve =uyhrecoveltabie transmit butier
Larity corror
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Gales FEITOr Events -

Various errors may occur which do not necessarily imply a
haidware maifunction. These errcrs inciude excessive collisions,
CRC errors, traming errors, etc. The occurrence of these errors
terminates the packet transmission or reception in progress when
the error cccurs, but do not efftect the gprocessing of cother
commands or packets teing received. trrors of this sort are
ieported by creating a response packeil for the transfer involved,
and setting the S5TaTUS tield acccecrdéingiye. & list of possible error
conditions is provided below:

1. Unrecognized commanc - Packet has invalid operation code.

2. Buifer length violation - BSD has inconsistent buffer length
LTl OLwallofie

3« CKC errci = kKecelved packet has CkC errore.

4 rraming ercror - fecelived data not byte aligned.
“e  Pog¥er tcon 'one - Docket lerncth excgods paxirur ftthernet pacuet
itength.

De rmAcensive Collisions - Packet coliiced 156 tiues 1IN SUCCe55100.
J. Larrier Lost - Carrier lost belore end of pecket detected.

e Collision detect check - Collision cetect heartbeat failed to
d55€l L

6.7+.3 LDatagram Uiscarded -

Under certain conditions, received datagrams may be discarded
gue to insutficient buffer space. This is a characteristic of the
datagram class service that is otferea by the &1 port.e To wit, if
e received datagraem 1is occupying buffer space in tine NIA, and
obtaining a tree yiueue entry from some free gueue fails, then the
dataqram invelved is discarded, and the Datagrams Discarded counter
tor the apprcepriate free gueus is incregented. This occurs even if
vutfer space ain the 1link is still avaiiable. The rationale for
this is that 1) other packets being i1eceived wmay be able to be
stored since the free qgueue errcr condition is protocol type
dependent, and Z2) 1f the link fills up, datagrausms will be discerded
without 1ncrement ¢f & Latagrams Liscasrceed evert counter. No otner
rror indicaztion or response iz rade. It is up to higher levels of
tiie networx 10 detect ano ftecovel Iroa such errorse.
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1f the port is addressed by a burst of packets such that the
internal butfer space 1in the KNI physical channel is exhausted,
datagrams may be dciscarded without dincrement of the Datagrams
viscarded counter. The buffer space allowed in the physical
channel (H1 link) 1is sutficient to make this a lowx probability
event. The HIA has 16K bytes of bufiering organized as 32 X 512
byte buffers. This is sufficient to stcre thirty two (32) minimum
sized packets and ten (10) maximum sizec¢ packets.

5«8 tvent Ccunters
In order to provide for perfocrmance measurement, and

diagnostic purposes, a rumber of evert counters are provided by the
pOLle These record the occulreiice oL certain events, and <can De
read and cleared upon command by the oriver prograum. These event
counters do not recessarily reccrd, og¢ imply, abnormal errors,
althouygh hign counting rates for some oif them may indeed point to a
Nurduwcle or sofitware feilure. 4 lisl oif the applicable events is
given bHeiouw?

l1e Feceived a byte (112

e Transwited a byte [13

Jes keceived a frame

“4e Transwmited a frame

5« HRecelved a multi-cast byte (13

ba kecelved a multi-cast fraume

7. Transmited a frame that was initially defered

be Iransmited a firame with a single coaslision

. Transmited a frame with multiple coilisions
10, Farlea tc successtully transmit a2 i1rame
11. sSend feziiure reasorn bit mask (2]
12, dransmited 5 frawe with a late coilision

13. <Collisich cetect check faiied to asssert

11. ails? te succosotully receive o frome
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1b. kecelved fallule feason bit mask L4]

1. Discarded a datagram for Unknown Protocol Type free gueue
17. Discardec a datagyraem for Prcoctocol Type entry 1 free gqgueue
l8. [Uiscarded a datagramw for Frotocoli Type entry 2 free gueue
1¥v. UDiscarded a datagram for Protocol Type entry 3 free gueue
20« [Discarded a datayram for Protocol Type entry 4 free queue
21. UDiscarded a datagram for Protocol Type entiy 5 free queue
272 UDiscarded a datayram for Frotocol Type entry 5 free gueue
23. ULiscarded a datagram tor Frotocol Type entry 7 free gueue
24. LDiscarded a datagras ftor fFrotocol Type entry 8 free queue
25. Ulscardec a datagran for Protocul Type entry Y free gueue

2n. Discarde

3}

i

A datsuyrar tor Protocol Type entry 10 free gqueue
27. LUiscardec a Jdatagran for Protocoi Tyue entry 11 free gueu=
e Liscarded o datayranm for Frotocol Type entry 1Z iree gueue
29, Liscarded¢ a datagrem for Protocol Type eniry 13 free queue
30. Discarded a datagram for Protocol fype entry 14 free gqueue
3l. Liscarded a datagram for Protocol Type entry 15 free gqueue
3:. Ulscardec¢ a datayram for Protocol Type entry § free gueue
[1i3 Although this counter is indicated as counting when a
byte 1is transfered, ir the irterest of efficiency the total of
pytes transfered in e wacket transmit o1 recelive is added to the
appropriate counter after the transter 13 complete. Listing these
overt courters ir the fzshion incdicated is a goecd abstraction.
£21 This pit maszk provides an lindication ot «hich errors
hhave occufed, but does not 1ndicate how many of which errors have
vcrcuieds. The bit nask iz defired ir ttrte secticn describing the

xead Couirters Commande.

The FPead and Clesr Performance Ccunters cornand reads the
values of these courters and returrs them in 3 response packete.
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be9 MUP Messaye Hanaling

It is required by the tetuwork HMaragment specification that
each NI noce handle ceitain Maintenance Uperation Protocol
messages, in particuiar, Reguest 1L (RELID), Loogback (LPEK), and
read Counters (RDCANT.) In addition, the Ethernet blue book
specifies these client layer protocols. Due to wmicrocode space
considerations, these features are not implemented in the NI20 port
microcode.

610 Eroadcast Uf System 1D

It is reguired by the NI product architecture for each NI node
Lo gperiodicaliy Lrensalt o sSystem lu wessaye 0n the systew
configuration nuiticast addresse The pcert wili not perform this
function. It is the responsibility of the port driver and
operating system 1o provide this feature.

t.11 Port States

There are ¥four LCC M1 port stetes. These states are listed
EiCie

l. Lisawvled - The port 1is offline; Local commands will be
PIOCESSECa

2. Initialize - The port is coming online; functionality not yet
availiable.

3» LEtnabled - The port 1s online; full functionality is avallable.
4. Halted - The port microsequencer is halted; nothing is

available.

These four states tors a conmplelte description of the port
state.

7.0 COMmANG SPECIFICATIUN

The fcliowing sections discuss the format of the various
COMEENTS ane  fespdises tnet tihe UL w1 poOrl Lecougnlzes, anc cai
yrofuce.
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7«1l FLAGS Fieid

The foraat of the FLAGS field is stow below: Note that there
4re  tuwo formats; one for the Send Detagram command and response
{and the Latagram Recelved response,) and one for all other

commands and responses.

5end Datagres

0 1 2 3 4 5 5 7
pm—————— e —— e ————— $mm————— —gmm————— pomm————— e ——— pm——————— +
} Pack | ICRC { FAL } ESVD | B5D | ESVD | EKSVD | Resp |
fm—m——— tm——————— R - ——— - e e e Sttt s 3

Not Send Natagram
o ———— o m———— pom————— fommm - ———— o —————— L +
| FEVU 1 FSVD 1 RSVE | ®EY¥D | ESYL §  nSVD JCL&CIRE | Resp |
tm——————— Fm————— tom e —— e e o ————— Fo————— dm———— —-—

rack

Packinng ¥ormat - Defines the peckirg tormat for non-£30
alayglaibe ii tuis  piat s S, itue datagraw is  1n  iadustircy
compatible modes, II this bit is 1, the Catagres is irn hich dernsity
modes All detagldams are aiways Lransmitted left-to-right.

65

Buffer teyment Descriptor - 11 this bat is 1, the datagram is
using the B30 format described under the Send Latagram command. If
the bit is 9, the datagram is in “inmediate” mode; that 1s, the
data to be transmitted follows the destination address in the queue
entries.

icrc

siienn sel, the port driver has &gppended & 1our character CkC at
the end of the datagrame. This CKL 15 to be used instead of the
internally generated (P(, This feature wmust be wused 1in the
transwission cof selft-directed datagremz. The length rields 1in the
command packets do NUT refiect the adceition of the four extra
characters.
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PAD

Yhen set, the port wi1ill pad packets less than the Ethernet
minlauw size Dy appending 44 bytes to the end of the packet. 1In
addition, two bytes 1incdicating the wveiic data length will be
prepended to the text data. These length bytes are transmitted low
order byte tirst, and indicate the nusber of actual text bytes (not
including pedding) thet occur within the packet. The two length
bytes are always trenssitted shen paddiry is enabled, regardless of
whethel padding #485 necessaly for & pailicular packetil transmitiede.

¥hen cleatr, the pcrt dces not do such padding. If a packet is
padded, it will be padded with zeros. If a packet 1s presented to
the port without this bit set, and it is less than 46 bytes, an
error respeorse for a2 Miurt® packet is generatec. Packets presented
thdat are larger then the maxibum ctheinet packet size aluays cause
a length error, and generate an €rror response packetl.

Resg
vaeraree - wnen o this pit iz 1, the Urort wit'! ad=woys buitld a
resronse after rrocessirg the compand.

CLrxCiRr

This field is validé only for the Read Counters command. 1t
this ©bit 1s set, &ll the counters will be cleared after their
ValUes ale Fepulled 1i the [es5p0nse packet [or this Coiwaiide

Te4 Status rield

The foliowing field 1s used by the port tc report the status
of & completed conmands This field appears in the command opcode
word of the qgueue entry. ¥hen wvalid, this tftield 1indicates the
iogging of an excegtion event.

0 1 z 3 4 5 6 7
tm—m————— tmm————— tmm————— e ——— e ——— 4rmmm e ——— 4—————— +
| Spare | Sendf | trror Type ] Error |
i jRecelvel i i i i i i
—————— tmmm——— trm————— o —— o —————— e ———— pom——————

Send /J Kecelve

¥hoen tnls hit 13 2¢ro, ap =Iror ococurred op recelve; recaive
fairied. When this (1t 1s one, 4 error cccurred on transmit;

transpisaslion failec.
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Lrror iype

This tieldé indicates the error evert being logged. The field
is set according to the following tables

Eit value Event type
(octal)

00 Lxcessive collisions [23
21 Carrier check failed (carrier iost) (2]
2 Collisicr detect check tailed
03 Short circuit £43
04 Gpen circuit (41
U5 Frame tco iong
06 Hemote fzilure to defer (late collision)
G7 nlock check error (CRC error)
iv rraging eriof
11 tata overrun (NIa butier space exhausted)
12 Unrecognized protocol Lype
i3 Frame too short L3l
31 Tveun Yenrth vioclation
32 iliegz1 PLYI function
33 Unreccgrnlized command
34 Tuffer lenyth viclatiou (13
35 #ree bufter list parity error L[5i
3b fransmit buffer parity erior

£i) For o Ltiranswissivil, this eirci wmeans that the leuyth
information in the transwmitted ESD was inconsistent. One such case
15 when the length field of the transmitted datagram does not match
the totzl length of tne BESDs to be transmitted.

[Z21 when this event is being icggec, bits 26-35 of the opcode
word 1n the queue entry become the TLR reterence number ootained
irom the N1& when the ctror cccurred. This indicates the time, in
i00 nsec tics, from the time the trensmission started until the
error event was detacted by the MIA hardware.

£33 Thisc error occurs only when pedding of the transmitted
frame 1is disgabiec, arc the freame lencth 1is smaller thar the
smallest legel Ethernet trame size of 46 data obpytes (64 Dpytes
including aili physical channel protocol.) No indication is given if

the frame size wouid be runt, and pacding 1s enablede. In that
case, the f{reme 15 padded as noted irn the description of the FAD
tlag.

{4} Theze orvors are not detectable using the Y12 wmodule.
These error bits will never Le sete They are included to confora
with the Hetwork #anagepent functlional specification,

-
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53 Thiis 15 8 haroware ertoi; 1t is reported here aue to
unusuai action on the part of the poert hardware. Thils error is
recoverec by doing a ccrnplete, asyrchrorous initialization of the
wIAe Any transsissior 1n  progress 1s loste The recelve in
progress is lost. Any packets stored in the NI2 buffers are joste.
NO  1ncrement ot datagram dlscarded ccocunters 1s made. This error
cannot e recovereds. FPoit operation continues, however. If the
driver seens many of these, 1t should shut the port doun.

Error

¥hen this bit is zero, the status field has no meaning; and
#ust He Zerc. #hen this bit is one, the status field is reporting
an error event; the 2bove definition of the ertor type fields, and
ul the direction fieid cuies 1lato efiect.

Te3 Send Latagram

Yoap Uatacrar cavzen 2n M1 catearam to be hyuyilt o 2rnd sent  to
the destinatior port addresse.

Tedel SELUG Command -

The gueue entry must be allocated on a four wofd boundarye.
vala bytes &ie aiwéys transwittec frow seft to righte. That is, for
4 glven woid, the data in bits 0-7 is transmitted first, the data
in bpits &-15 15 transmitted second, the data in bits 16-24 is
transmitted third, etc. This left to right format is the norm for
all cata trarsmitted.

%ote that chains ot BSUs and text length fields must always
doscribe fuil bytese. It is illegal for a buffer to terminate in
the middle ol s byte. 1The result if this restriction is wviolated
is undefined; tithe systex may faile.

A byte pay be split accross twe B&0s if both are in high
density mode, and the first ESE terminates in 2 wor?d boundary which
iz the end of the first word of a two WCld palr.

The forwat ¢f this command as e command gqueue entry is
specltiea pelow?
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SANLLG Comaand Formet (ESDs)

o e e e e T e +
i Queue FLIHK i
o e e i o o 2 e e o e o +
i Queue FELINK i
e e e e 2 o e +
i Keserved for Sottware i
o e e —————— - - e e e +
i <6=-D 1 <&-15> | <16=-23> i |
} Status { Flags i Opcode i MBZ i
e e e e o e e +

<C-19> ! <20-35> |
i KEZ ] Length ¢f text data {
T e e e e e o e —— e e o e +
i i <16-31> I
| ¥EZ ] +trotocol Type Value | |
2 o - o o e +
i FREZG header acdress i
+-..--_- __________________ . W s e A A NES AN NNe W S AN NS W i W A WS WS R ER NYR W e N W S S D NS W oS w— ’.
1 1ok crdsr Peztirnaticr !
B e e e o e e e +
i LOw vluel Lestipation {
e m e e e e e et et e m e e e — e — - —————— +
i o) bcse a3agless i
B e e e e o o - o +
e e e o e o e e o i o e +
{ *Queue Enc i
o e e e e e e e o e +

Note thet although the ESD ®way be zllocated within the queue
entry that the 850 header pust still be allocated on s four word
boundarys. Frow the diacram it is clear that the BSD base address
is not ailloceted at the end of a four werd block. Thus, the driver
cannot start the BsD until the first four word bLoundary following
the 50 base address pointer. 41350 ipemember that this BSDL base
peointer 13 a physical address.
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SNLEIL Command Format (non-LsSi)

o e e e ————— —————
| Gueue FLINK i
fmmmm e mm e m— e —————— e —— e ———— ——————
i Gueue BLINK {
F o o o i e o e o 1 e e ——————
] Keserved for Software |
e m e ——————— ——————————— — e e e e +
i <6-D | <8-15> | <16=-23> i i
] Status | Flags i Cpcode i MEZ |
o ——————————————_—_———————————————————————— ——————— e
i <0-19> { <20-35> |
| ¥EZ ! Length of text data |
A e e e e e e e e e e e e e e e e e e e e e e e e m e e m e e —————— +
i i <16=31> i 1
i Mol i Ptrotocol Type Value | |}
o e e - ———————————— +
i FREEY header address i
o —————————— e —————— ——
i vich orier lUestianzticr H
e ittt c———e——————— —————————— e +
i Low ordel Lestiration i
e = e e ————
i Text uata & {
T b T S — ————————————— +
i Text Lata 1 i
e e e e e e e e e +
i lext Data « i
o e ————————— o s e +
tpmmm———————— - e e e ———— ————— - +
i Text Data N-1 i
F e - ——————— - e et e = e —————— +
i Text Data M i
* ------------------- - e - R R Ll T L e L L - —— -

i *Gueue End i
b o e e o e o e e e e e e —————————— ———

whien this compand 1s 1ssued, the poert #1l1ll build and send a
datagram to the port agesignateda.

upcece
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For a Send Jatagiam command, the opcode field 15 a 1.

Higyh /7 Low DJestination

These two words specify the destination address of the packete.
Their format 15 described below: Note that byte 0 is the first
byte transmittec on the KI, and byte 5 1is the last byte
transmitted. £it 31 ol the high order destination is therefore the
pulticasi adoress Hite. This ordering 1is compatible w«ith the
ordering for V&X Nls.

Pestination Address format

0..’.....'7 B..‘.....‘]g lo..’."..23 ‘4"."'..31 32-35

o e e e e +
i Pfyte 3 i cyte 2 ] wyte 1 { tyte 0 l MHZ | Low
e e = e e e +

! $ 8 @ & % 2 8 3 & B & B e AP B e It 3 H‘ 3 B & & & e :‘__r - im s & 8 A e 8 3 ’,1 3&’-?5
W e e e S e A A W S e G G e W e e e S e e e . - - - - ———— -
3 §- i
i Mith i cyle © i &wyte 4 i kbl dign
T A - @ e D R T S S G —— e W . N - W e = A W W B W G R wm  w. W w w—— *
~r - - T R e . ..
ledes LLOWI Re3pObhic -

A resporse to the SNDDG command will be built if 1) an error
occurred during processing of the coammand, or 2) the Kesp pbit of
the FLAGS tield of the original datagram packet was sete. The
format of the returned packet 1s shown below. HNote that the format
ol the cummard follows the format of tne original response; le€ay
1f the B5D bit of the FLAGS field was or, then the response will be
in B30 format as welie The format will be as follows for a Non-BSD
gacket:
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DGS5KT Response tormat (Non-gsD)

*. ................... D pe A N W AR W ENS W s Sy M I MR WD ND R SR R S DS WED ER WD SRS GED e D N W W AN D W e *
i Gueue FLINE i
A i e e e o o s o e e e e e e o e
i Queue BLINK i
B e et e +
i Reserved fcr Software i
" __________ B S —— . A ———— ——— +
I <0=-7> I <8-18> | <16-23> | i
i Status i Flacgs i fpcode i MEZ i
m—————————— e T - o e - -— ——
] <C=-19> | €20-35> |
i MFEZ i Length cf text data i
§ e o o o +
i i <i6-31i> i1
i MBEZ } Frotocol Type Value | |
fmm—————— ——————— e - e e
i FREEL heacer acdress i
e = e e e e e e e +
! “igh crder Pectinatior !
foemm— e mm e e c— e r e ————— - B S L
i Low vider Lestination i
fmmm e e m e mm e m—m————————————————— +
i Text Lata i
o e e e e — e e e - ————— +
i ~ Text bata 1 i
T ———————— e o e e e 2 o
i Text Lata 2 i
T i s +
o o e e e e e e e e +
i Text Datd N-1 i
F o i e o e o +
i Text Data N }
B L - e e e e e e - - - +

The format of 2 response for a sepc cdatacram copmand packet
with the BS3D bit o0f the FLAGS field set 1s shown below:
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LGSNT Hesporse trormat (8SD)

i o o e e e e e +
| Guete FLINK i
e s ——————————— e ————————————— ——
i Gueue BLINE i
e e o e e e e e —————
{ neserved for Software i
B e - ———————— -
i <0=-1 i <B-15> | <16-23> i i
i Status ] Fiags i Lpcode i Mo i
e e — e ——————————————- ——————— e - s +
i <0-19> i €<20-35> i
i MEL ! Length of text data |
A e e e e e e e e - e e e ——————— +
i i <16=31>
i MLZ i Frotocol Type Value | i
e e e e e —————— ——————————— ———
i FREEG header address i
o o o +
H Y1gh orAsr testin=tign L
e — e e e e e — e — e e —— - ————— ——————————————— +
i Low ofder Destlration i
- - U S 2 ) - - - w—— U P P PN I — --_..*.
i 4SL hese address i
+ ————————————————— A M D R A R A A S R WS W m W A S W AR N e VR W e Aa N A N W A A ——_— -~ f
et e ittt +
i Text & {
o —————————————— - o o e e e e e +

The tormat of the 1ndividual w«ords and the pits therein
coiiicorin  to the iuformation given foir the Send Daltagram comaand
format, above.

7.3.7 TDCECY Pesponse -

wheih a catagrem 1s tfecelved, & I[esponse packel 1s puilt. The
format o0f a recelived detsgram is &s tolicwse. dote that a received
gatagran is never teceived as a (580 packat.
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DGRCV Eesponse rormat

I <0=- |

i Lo« order

Cpcode i

MEZ

Page 42

tource

i <16-31>
i +irotocoi Type value
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pcode

The Upccode fileld fcir a received datayram 15 Z.

Length of Text ULatsz

Tiis tield contains the iength of the transfered text data in
bytes, plus four (4) to include the cyclic redundancy check bytes
at the end oif the packet.The jength wvalue doces not 1include the
packet header. This is the 1ength of the data portion of the
gatagram. The pacxket length iielc alaways indicates the actual
number of tytes in the packet, even it the packet 1s too long, or
in ar errcr ¢f scme s0Lt occurs. Note that the teceived CRC bytes
are placed 1into the host memory buffer lmmeciately following the
end of wmemory ¢ata. Thilis 1s to ziiok 2@ soltware double check of
packet 1intecrity. It the roracket 1s toc large for the receiving
buffer, daty ic deiivered until the end of the butier 15 reached.
No CRC 1s eppended to the dats in this case. In no case will the
cgata treansfered to wemcly (incluairg CxRi) exceec the boundary of
tiie butfer.

frotocol Tygpe

This tiel? contains the protocol type 0oL the recelved packel,
ihe format for this tileio 1s the ssme as for ithe send datagraam
commerd, ancd as tor the protocol type fieid cf an PTT entrye. Note
that the protocol tyfpe free gueue heeder address 1s omitted from
the Tecelved packet. in tnls case, tne information 1s supertluous.

Destination High/Lcwu

This field contains the destination port address as received
from the #] wire. This field 1s included so that messages received
for & multicest aduress can pe distinguished ftrow messages received
for the physical address of the port.

Sfource Hiyh/lLow

This [{1ei¢ contalns the originating port address. The toramat
of this address 1s gliven below. In the followinyg diagram, byte 0
is the first byte received over the &1 sire. Byte 5 1is the last
byte received.  lhus, pit 31 is the multicast address pit.
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Foit Address Format

5’}.....0...7 t....i.‘.‘i& 16‘....‘...23 ‘iq.-loﬂ.".jl 32-55

g o e e o o e +

| Eyte 3 i Eyte £ f BHyte 1 i Byte 0 i MBZ | Lom
o 1 " - +

rulticast bit

i}..”‘..'.."'.'..."‘ls 10...."..23 24."..."31 32-35

o o e e i e +
i MEZ i Fyte § i Byte 4 i MBZ | idigh
o - - B - +

Data Fointer

This woid conlzins the physical gddress of the area where data
15 stored. The text srea pointed to 15 assuuwed word aligned, and
in

irdustry coprnatibls weoce,

Text Dotz

Text UData ¢ contelns the tirst pyle o1 the received packet.
The text portion of s received datayiam is 2lways stored left to
right. That is, the first byte of text received will be placed
into woits (-7 0f thie fiiot text weiu, the seconud byte of text
recelved will be placed into bits €-15, the third into pits 1¢-23,
the fourth into pbits 24-31, etc. This coccurs for all data modes.

7«4 Load rrotocol Type Table

¥hen this command is issued, the 21T specified will be cached
internally to the port. Mote that the protocol {ree gueue
adaresses are cached internally a2s mell; this means that the free
gueuve headers cannot cheange addresses urless this command 1s issued
as well., #dote that the addresses specitisd in this table point to
the free gueue header, not to the first gqueue entriy of the queue
chailn.

dfter nort initialization, no protocol tvpes are enabled. 4ll
trames which pass receive address fiidtering will be delivered to
tre Unknown (rotoroi tTyre queue.
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The adarless of the P17 specified ir the PCE may not be altered
1N 2 rurning port withceut doing an initaelizatiorn.

In order to acd or delete & new protocol type to or from a
running port, & new protococd tygpe tarle is buillt over the old at
the esddress specified by the driver in the PCP pointer to the PTT,
including the new protccol types, and cmitting any which are to be
deleted. 4As before, the table must be built with the protocols in
ascercing crder. Thisz applies even tc entries which are disabied
when the table is loadede The port sets the enable bits of the
protocol types that are to be enabled, snd issues the LDPTT
command. ®hen the PITLL response 1s received by the driver, the
new protocol types are in effect.

S5ince no resvonses to received dategrams will be started while
toe ioac of this taple 15 1h progress, there 1s no ganger of
compromising the gueue Structurese.

In order to enable or disablie a given protocol type w#ithout
removing o¢r addirng pictocols from the PTT, the port need only set
the enavle bits in the protocol type table &s appropriate, and

B ~ 4 rirp s A - s
17ove 2 LPeTE cawpmeans oo heofore,

Tede1 LUuF1IT Command - The format ot this compmand 15 specitied
DRiCK

LDPTT Command rormat

o s e  an e A A e N S AR NN N S A S A SN W - . - ——— -

i Queue FLINK |
o —————————n e e e

i wueue BLINK i
A o e % e o o o o

i neserved for Sotftware i
o - . - - A T o

i <0-D | <B=-185> | <16-23> ) i

| Status | Flacs i Cpcode 1 MEZ 1
m———— e e ————————— e v e

Upcode

The opcode for this command packet 13 3. @when the command 1is

recognized, the Protocol Type iable is internally cached. There is
U e0GlTionel guede usli.
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It the LDPTT comwaend 1s not executed before enabling the port
after 1initieiization, then no fprctocod types are enabled. ANy
packets that pass the reCeive address filter will be 1iinked onto
the Unknown Protocol Type GUeue.

Tedez FTTLD Response -

The Load¢ riotocoi Type Table commeéend signzsis completion by
puilding & response, and putting that response onto the end of the
response gqueus. The format oi that response 1is given Lelow?

PTTLL Response Format

B e e e e e e e e e +
| Queue FLINK }
o —— e m—m e ———————————————— ———————————————————— +
i Gueue BLINK i
e et m e e e e e ———————— - - —————————— ——————3
{ reserved for Software i
e mm e ——— - ———————— e — e ———————— +
i <=7 | <E5=1%5> | <16=-23> 1 i
i Status | ‘brilags i tpcude } MbL i
= e e e e e e e mee— e ——————————— +

The driver should not assume that £ protocol type has been
enabied untii this 1esponse is received from a Load PTT command.
The Lpcode and fiays ale 00t modified Ly this commainde

75 Load #ulti-cast Address Tabile

¥hen this comkana 1& 1issued, the Multi-cast address table
(MCAT) iz icaded frow the table whuse address is specified by the
PCHe At initiazlization time, no multi cast addresses are enabled.

In oruer to aad or aelete & sulti-cast address to or from a
running port, =2 ¥CAT is built in memory at the address pcinted to
by the PC® MCAT base address pointer xith the addresses in
inicreasing numerical ocder. Then the LUMCAT command is issued.
Whern the resporse tc this commard isx returred the wmulti-cast
addresses specified in this table are irp etfect.
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Te5el LUY¥CAT Command -
The taple is loaded into the inteinal cache of the port. This
table wmust follow the format stated foi the MCAT. This table must

be loaded before acddress checking will take effect.

LUMCAT Comaand Format

+——-- -------- S N R A A W GRS TR IR AR ARR AR AR A A - -’------—-—-------—----’—+
i wueue FLIak i
G - o
§ gueue EBLINE i
i keserved for Soiftdare i
.’-—--—----———.—-_—----—-----——-——---_——-—-~----———-----———_—+
i o=, I o<us=1%> i lo-c30 i i
i Status i Flags i Upcode i MbZ i
o —————-— o i i - 1 -~ -~ — -
Lpcode
fre orernticn roce tor thlr comnanc 1o L. Therte iz ng other
Jueue dato.

T the puiti-czet ecidress table is wiot logced Lefore enabling
the port &aiter 1initasilzaticin, then no wulti-cast address are
enablieds. The receive acfcress [i1lter wili reject sil wulti-cast
packets, except for those noted abovee.

Te5+2 HMCATLL Respcnse -

The successiul completion oi the LIMCAT command is signaled by
the building of the foliowing response on the fesponse gueue. The
format o1 the response 1s 1llustrated pelow: Kote that the driver
cen assume toat tihe specified pulti-cast acddress table has been
ioaded only &fter 1t has received this response packet.
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#CATLD Response rormat

o e 2 o o i T
i Queue FLINK ]
e e e e e e e e e e +
i Queue PBLINK i
4 e e e o S e e 2
i Resertved for Sotftware |
it it i et e mmm——————— -
i <= j <E=15> |} <le=23> i i
i Status | ¥flags i Opcode i MEZ i
fm—————— .——————— - - ———————— - e e e ——

wote taai Lhe Lesponse is bulilt only 11 tne ariver sels the «LSE
bit of the flags field in the originai command packet. The command
opcode andg flags afe not modifiec by this command.

Tt Menmd trd itjenrp Perforrarce Counters

This Colitand will read the perioimalce <counters, retuining
their walue in the CNTEC response, and clear the performance event
counters as specified by the CLCAT bit in the fTliags byte of the
Commanda

Tebsl wCCHT Comianc -

Tite ftormat ofi the command gueue enitiy to accomplish this 1is
given beiow?

KCUNT Command Fcormat

fm———— ——————————————— . i e e e e e +
| gueue FLINEK 1
e e e m e e e m e et e — e m e — - —————————— -4
i Gueue ELINEK i
e e e e e e e e o o o e e o e -————————— ¢
| reserved for Sottware i
e e ————
i <G-7> i<8-13> <14 15> <1&-23> i i
! Status | Flags CLKCTE ! Cocode | ¥B2Z ]
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vpcode
The opcode {01 this command packet 15 4. This command does

1ot generate an NI packet. A response 1s huilt if the RESP bit in
the flays word is seat.

CLECTE 14> (Clear Courters)

n the courters will be cleared.

This pi in he flags byte specifies whether the event
counters ar€ to be cleared by the command after the values are
I 1, the

read. f this bit is a
The Datzagrass discerded counters zare kept for each of the
ptotocol tyre gqueues, and for the uinkhown protocol type queue.
Thus, the driver cab gel an indicaticon wnen a piotocoi type free
guUeue 1is exhausted by execution of this cosmande 4 counter is
returned fotr every ptotocol type entry &llowed in the PTT. Those
couliters which correspond with protocoli type €ntries sihlch are not
¢nabled are returned with a value of zero.

Taezs CxTnl hesponse =

Iit the &rotr o1 the rLAGS rielc or tne original command packet
18 oh, thenh g respohse to the above cowidand 15 pulit. The response
has the fclicwing foimats:

CHiCh wesponise Furwat

4 mmmm e e cc e —— e ——— e e e e — e —————— —————
i Gueue FLIKNK i
e e e e e e e e e e e e
} Gueue ELINK ]
I ——————— . e —m e —m e — e —————— +
i keserved for Sottware i
fm——— e o e e e o e e e +
I <0=T1> | <&=1%5> | <1E=-23> { i
i Status i flegs i Cpcode } MEZ i
tmmmm————————————— e —————— ———— ——————————— e = +
i rF H
fomm———— ———————— ——————————— —————————— e ——————————— +
i vX i
B et T +
i £ I
e e ———————— ———m———— —————————— ——————— e ————————————
i rx I
b . —— - +
i MLER i



LCG NI Port Architecture Specification KREV €.0 Page 50
CUMPANY CUONFIDENTIAL

i ¥CFk |
e e e mm e ——————————— +
i FXIC i
F o e e e e e e e e e +
i FX5¢C i
P s o e e e e e e e e e e - ——— -
i FXMC i
o e e e e e e e = e e +
l ¥ l
T e e e T T A T e S S A D S e e S e e S o - " +
i XFam i
A e e e e e e +
i CCCE {
i e o e e e o o e +
i RF i
e = -+
i RFBW i
e e e e e e = " 0 ) 2 e e o e o o e +
i Louet i
e e e e e e e e e e +
i CDET! i
T - 0 G St G e W P - +
i LoPTZ |
e e e e e e e e e ————————————————— +
H CTFT3 i
o e e e e e +
i LLPT4 i
o e e e e e e e e ————————————————— +
i LDETS |
F o et e e +
i LDPT6 i
e e e e e e e e e e e ——————————————— +
i DDPT7 i
o o e e 2 2 S s +
i LDPT8 i
e e e e e e e e e = e e e e +
i CDPTY i
o e e o o e i e o e -
i CLPT10 i
e e e e e e e . — — ————_——_———_———_—— ——— +
i DopPT1l l
i e e e i o i o e . e > o o +
i CLPT12 H
e ———————— ————— e e e - ————————— o ———— +
i DLPT13 i
o ——— o -~ - —— - v B L —— -
‘ LR IR 3R N I J ‘
e e e e e e e - = = o +
| pePTr=-2 i
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e .- — - —————————— —————— o e e e +
i UKFD i
o e = = e +
i LCVR |
e e e S e e - o e e s +
i SEUA i
o +
i UBLA i
to———— e, ——————— o e e - ———————
i RSVD H
o e e e e e e +

fy combining the read and clear commands, the driver Khows
that the event counters are not skewed when a clear command is
issuesd. 10 the foliowing, note that & packet 1is not Mreceived®
uniess it passes the receive address fiitere.

BER
#ytes kecelved
This counter regpresents the nupper of 8 bit data text
chatacteis Tecelved as cataegrams Ovel LToe Nle
vX
iytes Transmitted
Toils countier repieseints the oumier of o 01ts  deta text
characters transwitted successfully as catagrams over the kl.
¥R
Frames kKecelved
This countet reptesents the number of frames (packets) that
hheve been received over the NI wWire.
FX
frames Transmitted

This coulnter represents the nuaber of frames (packets) that
nave been successfully transmitted over the Nl wire.
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¥CHEE
buiti-Cast Bytes Recelived

Tuis counter represents the nusber of B bit bytes received in
packets with the multi-casst bit set in the destination field.

MCFK
Multi-Cast Frames Recelived

This counter represents the numcer ot frames (packets) that
wele receivec with the nulti-cast bit in the destination field set.

FXIL
Flemes lianswmitiedu, Inltialiy Lelerted

This counter 1rtepresents the npurber of frames {(packets)
transmitted that hac to deter to otner frenttic on the NI wire
before transmission. This event is not detectable using the HNIA.
Thus, thils ccunter w1ll always appear with a value of zeroe.

FA5C
Ffrzaoes Trarsaitted, Single Collision

This counter regresents tne number of frames (packets) taat
were successtully transmitted, &ena ahich collided with another
transieission exactly once.

FAMC
Frames fransmittea, Multiple Collisions

This counter represents the number of frames (packets) that
wele successtuily transmitted, and which collided with another
transgissicn more than cncee.

XF
Transmit Failures

This counter represents the nupber of frames that were not
successiully transuitted. This counter is 1incremented ifor
excessive ccllisions, parity errors, etc. This courter is
asscciated with the XFEF, which notes occurance of error classese.
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XFER
Iransmit Farlure B1L #ask

This counter gives the accumulated reascrns for transmission
tailures. The bit mearings cre listed telow:

1. Uits 0-23 -- Unassigned

Z. Bit 24 -- Loss of Carrier

3. Bit 2% =-- Trensmiter buffer parity error

4e kit 26 == kpmote fallure to deter

Y« Bit 27 =-- ¥Frame too long

e BiU 4B == Lpen Cclrcult

7« ©it 29 -- Short circuit

be Blt 40 == Carriei check talled {(coililslion detect check faiiled)

e it 31 ~- xxcossive collisions

CicCe
Collision Detect Check Faliled

This counter glves tihe number of times tisat the collision
Getect check Ifalled alterl a transmit. This 1s the number of tiwmes
that heartbeet failed to assert after a transmit ended. This
counter has meaning only 1f the 4000 mcde bit 15 set.

KF
Fecelve Faliures

This counter gives the number of received (trames whose
{eception wultimately 1failed, This countei is associated with the
“FB¥ counter, which marks occurance ¢f the various errcr types.

Kebp
Recelve Fallure Eit #dask

This counter yives the accumulcéted reesons for receive
I1a1luress.  dfe 51t Qellrltlons are glyern peiows



rchitecture Specification RLEV €0 Page 5S4

LCG Nl 4
FIDENTIAL

Port
CLMPANY COHN

ie Eits 0~-2¢ -=- Unassigned

2e Bit 27 -- Free i1st parity error

Je Eit 28 =-- [ata overrun (nc free bufters)
4. Fit 29 =-- Frame too liong

S« Eit 30 =-- Framing erior

6. £Bit 31 =-- Hlock check error

CBUFT
vategidu LisCailGed 1oL UNKLOwn rIolocol lype

This counter keeps track of the nuspei ¢t catagrams discarded
tor the UnkhowWwn Protecol Type free yleues Any time a datagram is
discarded with an unrecognized protoccl type, this counter is
1ncremented.

S,

3

LE

LLvTi - LOFIn
Latagrer Dlzcarded fcor Frotcecol Type N

luese counters xkeep track ol the number 0of atagrems discarded
tor each of the protoccl tyie free gueies. Any time a datagram is
c¢lscarded due to no availabie free space, cne ¢f these counters is
increxented, if toe piotocol type waes recognizeds Thnere ate as
wxany of these counters &s needed to support the number of protocoi
types allowec 1n the NI Configuraticon Kegister.

UDRFD
unkecognized Frame Destination

This counter hias 1o meaning for the NI120, and Wwill always be
reported as zero.

OCYR
Pata Overrun

This counter represents the number of packets that were
recelved ircerrectly duve to buffer space 1n  the NIA Lbeing
exXhigustied. Such packels are reported 1n dn  erfor response. As
FHCH  GaLA #s wan  [eCelVer wi1li be presepnted to the host. Fhe
iefiath fiejg of the datezgram received response will represent as
wuch dats &8s w65 FECELIVEC
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SEUA
System Bulter UnaAvalleble

This counter has ne meaning for the 8120, and will always be
teported as Z2IO.

UbUA
User buffer Unavailable

This counter represents the total rumber of packets discarded
gue to a free gueue being exhausted. ihis number is the sum total
of the Uatagram Uilscarded for Protocoi iype “n” counters plus the
Datayram Discarded for Uanknowsn Protocol Type counter.

#SVL
reserved for microccde

This counter i3 reserved for the port microcode and presently
1t wili pe returned as zefoes.

Tabedei wFTeLT Command -

Note that executicen ¢l 1liiegal or rérdom commands will
compromise the functionality oi the interface in an indeterminate
fashion. it 1is 1recommended that the port not be executing
weanlngfuir  commands when thls cowmand 15 1Ssiueude 1his command 1s
ior diaghostic purposes only.

The command has the foilowing format:

#RTPLI Command fFormat

b ——————— i o e +
i Gueue FLINE i
tmmm———— e ———— - —m—mm———— bt e R e T ——memec—e e ———— +
i Gueye EBLINK H
F o o e e e e o o e o e o o e e +
i keservesd for Sottuare i
e e e e e m e m e e ——————————————— - o —————
i U= i <8=1%> |} <lé6~23> i i
i otatus i rflags i Cpcode { MAZ i
e - —————— e e e o o +
i I <20-23> | i <28-35> |

| #L1 data |

i LR { Controy: | M



LCG N1 Potrt fArchitecture Specification KREV €.0 Page 56
CUMPANY CUNFIDENTIAL

upcode

The operation code for this packet is 6. If the response pit
in the #flags word 1is on, then & resgonse confirming the correct
execution of this cowmgend will be brilt 2and placed onto the
tesponse gqueue anchocred in the PUB. This command, along with
EDPLL1, gives the port driver the sawe visibility into the Port Link
Interface theat the port itself hase.

Control
Tnis field specifies the PL1 command which 1s to be put onto

the PL1 sshen the urite cycle is done. The ccmpmand ccdes map into
LI commands as uvefined in the Tollowing table:

Yaiue Functicen
{(octal)
U - ilieygel
4

- BRLLVTOLXMIT RUE
- aR.FEEELLIST
SELenttie Ul

- wWHXNTTLACTILH
-~ bES<HFLeATTHN

- tNAeLINKLCIL
BIS.LINKLCTL

- WRePNEF

- awRent1lebUr

RN YU
L}

s b ] U
1

B b€

for wore information as to what these commands do
functionally, please consult the NIA hardware specification. Any
iunction attempted wnich is not cdefined by this table will return
with the status tield indicating an Iilegai PL1 functione.

BLI dats

This field specifies the PLI date bits to be placed onto the
PLI when the write cycle is done. This field is eight pits wide,

Tebedeld PLI®RT Response -

Ine write Ll command reswulis 1n a fesvonse 11 Lhe KesSPY it ot
the TFLACT field of the originzl racket was set. If built, the
fesponse has the fcllowlng format:
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cLisbT Hespconse Formpat

o, e, ————— - e - —————— e
i Jueue FLTINK 1
e m e e e e e — e ———— e ——————— - +
i Gueue PLINK i
S e e e e e — -——— ¢
i rReserved for Sottware i
e e e m e e m— e e e mmmm e == — == —mmm———
i <0=- i <&=-15> | 1¢-23> i |
i 5tatus i Flags i gpcode i MBZ i
mm e — e e m e ———————————————— —————————— —————— +
i i <20-23> | | <28-35> {
i MLZ i Control | MBRZ ] PLY data |
P e ———————— e e e e +

The driver 1s assured that the port 1nteriace has executed this
command only zfter the response has beern received.

Tebad Teat toit/lina interface -
whien executed, tnls command causes a +HEALU PLL cyclie to be

execuled, wusing the coutrol bits speciliede The data 1s returned
in the response gueue entiye

Tebedei RDPLI Command -

The date for this command is returred in the response entry
built if the RESP flag is set when the command is executed.

The foraat of this commend is specified belows
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RuPLY Comeand Format

’. --------------------------------- P T L s P L T T T T -——‘.
i Gueue FLINK 1
fmm—mm————————————— e e e e ————— —
| Lueue ELINK !
o mm e - —————— s ce e —————— ————————— +
i Heserved for Software i
e o i i e e e
i <C-D ] <8=-15> |} <16=23> i i
i Status | tlags i Upcode i MLZ i
tmm——————————————— = e e o e
i } <20-23> i |
i ME/ i Control |} MEZ i
e e e e e = e e e +

TetGeles ¢LIRD Response -

4
e
[
O

Tho farznt of the responze given to this command 1f the Flags
KESP hit is ¢n 15 specified below:

FLIRD Responsce format

G ——————— i e = e +
i Gueue FLINK i

o n o n - - ——— - - ——— - - - e -

i wueue LLINK l

e m e e — e - ———————— e, ———— +

i Reserved tor Soltwsare i
e LI o o e e —————

P <=1 I <8=-1%> | <16-23> i |

i Status i Flacgs i Upcode i MBEZ i

o ———————— e s e e e - e e o o e +

i | <20-23> 1 I <28-35> |

i MRZ j Control | MBZ i ¢L1 data |

oo - ——————— - ————— ———————————— - e e o

Ovcode

Tne operation code for this packet 1s 7. This command dJoes

1ot ocenerate an i1 pacxet. Through this command, the port drivei
can reasd any guantity that the port processor 1tself can read over
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Control
These four bits srecify the ccerntrol functicn to be executed

during the read Ccycie. The functior executed is defined by the
tollowing tacle:

Value functicn
{octal)

0 - Tllegal

1 - RLREG

3 - RDLUSEDLLIST

4 -~ EUJXMIT.STATUS

IL a4 coamaend 15 selectec which is rot defined in this table as
a legal function, a response will be generated which the status
field set to "Illegal FL1 function."

PLT data

Tiiis Laeld (enid Lhe word that conleriiy 1t) is present only in
the Lesponse nulil tor tnis command. 1Tris occuls when thne ReSP pit
iy the fiags field 1s setse in the respconse, this field 15 the data
that was read¢ frow the PLI by the execution of the RUPLI command.

1t 1s not recouwmended for the duoiver tu execute this coamand
while other comwands aie pending o1 while packet reception is
enabled.s Careless use ot this command can cause the normal port
functionality to be compromisede.

Tated Fead ol Station Addless -

¥hen executed, this command csuses the NI station address to
e fead from  the N1 link moduie. In addition, some status mode
pits are read. This data 1s returned 1n the response queue entry,
if specificd by the BEED »Hit in the flocs ¢f the ceommand.

Tevedai RLKNEZA Domwaind -

The date ror this ccpmpand is returred in  the Tresponse  entry
sullt 1€ the ST Yug iz set iIn the comaznd®s tluags field ahen the
cCommand 1s executeds. 1he format o0f this commahd 15 speclifiea
e lCw?
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KLNSA Command Format
o i e o e o 2 +
i Gueue FLINK i
G e o e e o e e e e e e +
i Gueue ELINK i
o e e s e T e o e e o 2 -
i Keserved for Soiftware {
o e e e e e e
i <0-D I <E=15> | 16=-23> i l
i Status i Flags i Gpcode i MBZ |
O e T e — +
Lpcoge

The operation ¢

in the fiaygs word

gde for this packet is B.
is on, a Tresporse

if the response
contirming

bit
the correct

execution of the conmané will be built end piaced onto the response

gueue apchored in th

Tethofas WSAKD Ruspo

e bl

nseg =

1f buiit, the resgonse to the RUNS 2 command 18 as follows:

ELUNSA kesponse rormat

L e +
I Wueue FLINK i
o e e +
i Queue PBLINK i
e o e o o e e e 2 R T +
i Weserved tor Software i
o ———————— e —— e —————— s o e e e +
i <=1 i <8=15> |} <le=23> i i
i Status { +¢#lags i Upcode i MEZ i
e e = e e +
j{l=mmerr e e m e c et e — - ———— 31><32=-35>1
i High Urder NI Acdress ] MRZ |
o e et e e o e e e e o +
i Low Urder NI Acgress 1 MBZ |
o - - - T -~ — o~ - - - - +
] C0===31>} <32 i <33> i <34> i £35> i
| MEZ } ACRC | AEC I 4000 ¥ode | PRMSC Mode |
4 o e e +
[{lmm e m e ———————— 191 (¢lfmmme e mm 2351¢24-29>1<30-35>{
i FERiPA ! Ucode version | §#CAT | §PTT |
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gigh/Low NI 2ddress

This value is the physical statiocn address stored 1in the
physical adcress %KAM cn the hY link bcard. 1t ccrresponds to the
address of the NI iink. The format for these words is identical to
the NI station address format for the XL10 station address
ieginteis desciibed in &an eariiei sectidii. The initialization
value ot the physical address RAM 1is the value stored in the
physical address KO ot the 4Ta.

ACRC

This bit indicates whether the Ni iinx wiil discard incoming
rackets with CRL errorse. If set the link «€will accept all incoming
packets with CEC errors and place theam on the unknown protocol type
iree queue 1if an entry 1is &svailible. If reset the link #ill
discerd all incoming peackets with CEC efrorse.

Tne inizlizaticn velue 1f this bit 13 zero

ARC

Tnis bit indicates whether the &I 1link will accept all
#ulti-tast packets, (if set), or will perforr normal multi-cast
addiess tlitering (il resets)

The initializsation value of this bit 1is Q.

E4000 w¥ode

This it shows the culrent state of the H4000 mode bits This
bit if set epnabies the heartbeat detection checking for the #4000
type NI bus tranceiver. The initiclization value of this bit is 0.

PRMEC ¥ode

Tnis bit it set indicates that the link 1s operating in
promiscious aode. Ail packets detected on the wire will be
interpreted ss heing addressed tg this node. The initialization
value of this bit is (.
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Ucode Version
This field gives the version of &microcode 1oaded 1into the

Pa2(~-L wvort. lhe initializaticn wvaiue of this fieid depends upon
the microcode version loaded.

H#MCAT
This lieid yives ihe numbel O0f HMulii—-Cast Address Tabie

entries allowede.

Tnis 1ield ylves thne numbel o0i ¢dYrotocol Type taple eniries
alioweds.
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T

Tebabt arite HI Station address -
¥hen executed, this comimand will set the physical address RAM

cn  the n1 1ink boaic, as weli as set several mode bits for the
datalink operation.

A response for this command is ouilt only if the KESP bit in
the command packet flags pyte is on. The forgat of this command is
1llustrated reiow?

WRTNSA Comrmand Format

o e e - e o e e +
i tueue FLINFK i
e e e +
| Gueue ELINK |
o ———
} Destrve? for Colttulre H
pmm————— e e +
i <U= i E-1%50, | le=23> i i
i Status i Flaus i Gpcode i i i
- - - - - - -~ - - +
RS it - m e - —————— e e—————— oi>1<3z 3551
i tiigh Order NI Address I MBZ |
e o e e e e e +
i Low urder Mi acdlebb | =bBZd |
4 ————— S s m - -———— bl Db DDl B il bt ——————
| <0=-=-=31>}§ €320 i 33> i (34) ] <35> i
j MBZ i ACRC A C i thOO Mode | PHRM3C Mmode |
$mm————— m——mm e —m— e ——————— ———————— ————————— ——mm————— ————
1<o--------—--—--—----—--»-------—za> K24===mm==mm====35>]
i MUst He Zero | # Hetries Allowed |
e e e e et mmm e e mm e mmm e mem e mmm— e c e ——— +
Cpcode

Tie opccoede for this command is Y.

fichk/Low NT Addres:s

Thiz zdoress 15 wraitten te trne physziczl acdiess vaA% on ine NI
«in¥y bLourd. Miter the comkand completes, the NI fink will accept
packets with the physical addless specified.
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ACkC

This bit indicates whether the N1 iink will discard incoming
packets with CRC errcrse If set the lank will accegpt all incoming
packets with ChkC e=i1rors and place them cn the unknown protocol type
free gqueue 1if ar entry 1s avallible. 1f reset the link will
discard all incoming pacxkets with CRC errorse.

The iniglization vszliue 1f this bit 1s zero

AMC

Setting this bit wiil put the port into Receive All Multi-Cast
pode. ¥benn enabled =211 muiticast packets received are passed by
Lite 1eCelve cduless illtlel.

The initialization vaiue of this bit is Ca.

14000 mode

Tf set bty the driver, this it will enable £4000 mode; thls
wlli enuapie heartbeat detection checklny by Lie bus transcelver.
This feature is to 21lcow the BI link to accept tranceivers that do
neartbeat checkirg (LFC ¢cnly), ©r cnes that ¢o not.

PRMSC Mode

I1f set Ly the driver, this bit wiii enable promiscious mode.
in this mode &li packets seen on the KNI caple will pass the
ieceived address filter. This is & diggnostic feature. Turning
this mode on can cause significant degradation of system netuwork
performance, depending upon network icacde. ‘

# netries Aliowed
This field specifies how wmalhy retires of retrieable errors are

to be attempted by the yport before the error 1is declared
uncorrectable, The default nuprber of retries is 5.

Tatiabe?2 NSEuRT Lesponse -

ine response joremat to tne CoRpRard frster apove 1% glven
relaLn:

*
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NSAwRT kesponse Format

} ————————————————————————————————————————————————————————
} &ueue FLINK

+ --------------------------------------------------------
i Queue HLINK

+ ————————————————————————————————————————————————————————
i Keserved for software

* ------------------------------------------------------
I <C-> I <B-1&> | <1€-23> |

I status } Flacgs i Opcode i MBZ

A "~ -~ - W - -

j{mmm e et e e 31>1«32-35>
i Bigh Grder NI Acdress i MBZ

“- ——————————————————————————————————————————————— T A~ -
i Low Order N1 Acdress | MBZ

o e - = =~ —_———— - 7 >
i <U===31>% <3z2 | <33> { <3i4> { <35>

H MiZ i ACRC aANMC i £4000 pode | FRMSC Mode
+ —————————————— A N WD A wn W e A AR N A A G W A AN WD WED W N D NER AN N A A A VD S GNP RS WD W N S W -
R bl e it b D D D DR R R bbb b 2>
i Must re Zero } # ketries dllowerd
e e o o e e e T S 7 o 0 e e e

The Lils 10 thils Trespohse W1li Dbe unchanged fLrow
gefinitions for the aRINSA command.

5.0 POKT KREGISTERS

The Cortroi/Status register 1is briefly defined in

the

tne

iollowing table. In the table, the symbol "*¥ jindicates that the
bit
135 resdable and "8"™ means that the bit is writable. Refer to the

51t 1s not writable anc is always read &s zero. "“A"™ means the

iPAZ0-L Tort Hardware Specification tor additional detailse.
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et e e tmm———————— 4+ trmmpmmmmccm— e ————— e —————— +
jEIT] BIT DEFINITICN | ACCESS ! IBI1l EIT DEFINITION | ACCESS |
i i tm———— - + i pm———— $m——— +
180, JKL1C | PORTY  NO.] 1KL10 | PORT
o e e v pm———— tm———— 4+ temmepememcmc———————— ——— o —— +
JC0 {PORT PRESENT I kK 1 * 1 118 JCLEAR PURT 1 R/ ) *
e p o ———————————— pm———— fm———— + dmmmfmmmccmem e —————— m———— tm———— +
i01 jDIAG ROQST CSH i & {1 * 1 119 QDIAG TEST EBUF | R/¥W } * |}
e —————————————— fmm——— fm————— e T dmm——— pm——— +
102 |DI2G CSE CHNG i R | * i 120 §{DI1AG GEN ERUS FE}] R/J¥ | = |
tom e ——————— - m———— tm———— R L T o fm————— +
{03 {D1AG INITIALTIZEU)l ® | * } {21 §y0IAG SFEL LAKk/SGRI R/ 1 * |
tmemmfmmm e e —— e~ pm——— pm———— $+ Ammmpmm e e ccmccccc——— =}
jta {PI 00 L } F t B 1 122 iDIAG SINGLE CYC | R/% | * |
P ——— e e o —— fm———— + et mmmmccee———————— tm——— o ——— +
105 jRGST INTERRUPT | K } ¥ V 1231 1 RI% 1 * |
P —————————————— m———— tm———— ¥ tmmedmmccmccccccrcc s e e e e em——f
j06 JCHAM PARITY ERK | e R | * { 124 JeBUS PARITY ERK |} R/ | K {
pmmmf e ——————————— $m———— Fm——— A e f————— po———— +
107 ikBUS LRERCK i » ) * | j<> tFREE QURBUE ERR § R/W | R/® |
P m e, — - - —————— frmm——— pm———— 4+ termepmmcmcmcmnm——————— b — - Y +
108 | f * 1 * 1 |26 IPLRT ERKCK | R/79 | R/W |
e e~ s, ———— - - o ———— I e e e e e 2
125 i i * } * 1 127 |C¥D QUEUE AVAIL | /% | R/IYW |
fommm e ————————— m———— to——— 4 Ao ———¢
1101 I * & * 1 <6 IKSP GUEUE AVAIL | R/W 1| R/ |
o - ———————— m——— = ————— 4 Femmcfremrccccr——————— pm———— o +
{11 J1bLe LOCP I n | R/¥ | 129 {SPARE } R/6 | R/W |
tomr e e ———————- o —— === + Fmmmjpmmmmmmcmec—————— pm————— o +
112 jUDISABLE COMELETEY Ek } R/7W | 30 IDISABLE I R/d | RIW |
e ————————————— fm———— pm——— 4+ dmmepmmmmmemm— e ————e m———— tm————— +
113 jENABLE LLHﬁLnTEi kK | R/¥ § 131 |ENABLE I R/& } R/¥ |}
e — e — e ——— - m———— tm——— 4+ demmctemccmccccrcmcccefem———fm———
jla | i x } * | |32 |MPRCC RUN ] R/ZF V R |
tmmmp e —— - —————— tm——— tomm—— + tmmmpmmmeemmcccemc———— pm——— Fm———— +
i1 i P * 1 * | {33 ipPIx 00 I R/¥ | K 1
bmmmfm———————————————— fm——— f————— + Ammeprrcmccecc——————— tm————— O +
116 | | * i * | 134 P12 01 { kK/% | O |
fmm—gemm e —— pm———— pm———— 4+ Amm e m e e r e o e—— = o ————
117 I * 1 * | 135 j1v1a 02 | R/ 1| ® 1}
e e et e tm———— 4 te—mpmmmmmc e e ————— pm———— S +
Eit 26, FORT ERRUR 1s used by the KLK1 to inform the driver that an

error
iogoLt

ELTP g,

has
aArea
information.
SUpmItLeac.
the ¥i

occured.
cf th
it
LLnerwise

e

port

=7

Comruter

Cleaied LY readlng the

¥hen
FCHE

this bit 1s set by the port, the error

has

been
interrupts
Ihe 0lts nDeave tihe

Irterconrect cevice microccde.

with wvalid error
enabled, an interrupt is
sape gelinltion as ths

This bit is

sritten
al €

status register.
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JeU DATe PUKMATTING MTLES

NIZ20 supports ¢ dats formattinyg wodes. These modes allow the
operating system to specify how the c¢ata 1s packed in the host’s
memOry Cn Wemcrly read operations and how the pcrt should write the
data into the host”’s memory on write cperations. These modes are
specifies in  each Eufier Segwent Descriptor for that buffer
segment. These @modes are alsc specitied for datagram transfers.
Tthe two modes are industry compatible and high density. In all of
ihese wmodes, the wost signiificant Lyte is left-justified so that
normal PUP10-style byte polnters may be used tc access the data.
4ote that it 1is not trivial to wuse standard FDF10-style byte
polnters in high density mode. The port will always start reading
or «riting dJdata «ith the most significent byte within the sord.
The number of bits @within each byte follows the FDF-11 standard.
ihe celelleo aescriptions ol thiese pacCk ing mocdes [0il0uw.

Gel Industry Compatible Mode

THLOfCorionir: tigure illuctratel tre intustry corratibhle wode

tor wapping £ bit 41 bytes inte 36 hit KLI1D words.

Lo ETRY COMEATINLY

KL1U wLKU
0 T B 15 16 23 24 31 32 35

fm—————————— —pmmm——————— ——fm—————— e e —————— —mm—————
i ! | H i |
i Byte § i Pyte 1 i Byte 2 i Ayte 3 i ZERD |
i i i i i i
G e W o = e +
7 ¥ 7 G 7 ¢ 7 ¢

LI BYTE

Se< nigh bersity ¥oge

The following figure illustrates thre hich density wode for
mappliiy 2 bit XI bytes into 36 bit KL10 ~sords. in this mode, it is
impcitant to realize thet § bytes &are pezcked intoc 2 36-bit wordse
syte 4 1s split =zcress a word boundery; the most signiticant 4
Fits are stored in hits 32-3% ¢f the fiist word of the pair and the
least signiiicant 4 bits are storec¢ in bits (-3 of the second word
ot thie TLlr. secause of tne 4 plte stored 1n tie wost  signiticant
cooition 0f  the saocond wor?, the remzining four bhytes are stored
tight-justified in the second woide Lecause ol this byte-packing
poide, standerd £UFIU Dyle nointers caonbol e essily nsea to access
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all of the bytes in the vutfer.
pIGH DENSITY FOEMAT

KL10 wCRD PAIK
PIRET WORDUD CF PAIR

H 7 8 15 16 23 24 31 32 35
T — - pmmm———————— fmmm e ———— $mmmee +
i i I { I Byte |
i tyte © i syte i i oyte 2 i Byte 3 i i
i i | i i 4 1
4mmmmmmm e pmmmmm—————— e et T R +

7 d 7 G i U ¥ 6 7 4

PLI BYTE

SECCRND wilRD CF PAIK

¢ 3 4 11 12 15 20 27 28 35
Fm————— o —————————— mm——— e —————— P mm e ————— e ———————— +
1 Byte | i | H |
i i dyte 5 i “yte b6 i by te 1 i byte & i
{ 4 ! { ! !
tm————— $mmm e ————— tmceme - $mmm—mmm - tmmm————————— +
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10.0 &1 CrCCDE SUmMMARY

compandj/response 4] packet dec octal binary

KEARARKRKKX KR KX RA Kk kKX tE R SRS & RS xRK L 8. & & e & & & & 4
snddg/dgsnt dg 1 1 000C 0001
ldmcat/mcatld * Z 2 000C 00190
idptt/pttid * 3 3 0000 0011
rcent/entre x 4 4 0000 0100
/dgrecvr dg 5 5 0000 0101
witpli/plimrct * ) 6 0000 0110
rdpli/plird * 7 7 0000 0111
rdnsa/nscra * B 1v 0000 1000
wrtrsa/nsasrt * 9 11 0000 1001
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11.0 PHUGEAFMIANG NCTES

The following notes discuss various aspects of programming the
LCG Nl porte

i1.1 «&weset

Whein @ port reset is issued tc & running port, the hardware
will bpe reset, &nd the port microcode PC will ce set to zero so
that the power-up, self-check initializetion cocde will be executed.
This guarantees that the port will enter a wmell cefined state after
the reset. It is 1mportant to realize that all cf the port state
will be lost; =ai] state will revert to pouwer-up state.

11.2 initialization

when the Llu &1 port 1s powerec up, there 15 no vaillid
micreeoda  ir  the contrci PAavs ((HpeMSys vailc micreccde must nhe
loaded znd starteds. This 1s  the responsicility ot the TCPS20
moliitor ot the K120 diagnustice. Cuging the initialication, the
»ort micrococe #®ili perform 2 self-check test if it detects an
2lL0f 1L wiil stop at a preset ChadM parity €IrIole. it there is no
€rror, the micrococde wili also set tne registers to initialization
values, and enter the DISABLED state. #hen the port microcode sets
the UDISABLE (UMFLETE bit in the CSh, the port driver should then
~Cite [he PCE end tne 71 Levels It is 6ot pussible for the port to
request a host interrupt until the P1 ievel has been mritten with a
valid assignmente.

Tt is recommended that queue entries for the Unknown Protocol
Type Free JQueue be large encugh tc holc the largest legal Ethernet
packets. Including flink, blink, and other overhead words, this 1is
3JB88. wofds for an industry compatible sode received datagraie.

KEKKR S TH]GRRRRR



LCG 81 rort Architecture speciflcation BREV t.U

cumbBanY CUNFIDENTIAL

Address Filtete, 13, 1o, 24, £l
aMC, 22
ARDADCAST, Z4
Specitication, Zz4

tuiter Header Jescriptor, 20, 67
Buffer Segment Lescriptcrs, 28,

33, 35, 31

Clu

See Channel Command ¥ord
Channel Comwmand ¥ord, 12
Command

List of, 27

Load sulti-cast Address Table,

4b
f,oad Protocol Type Table, 44
¥Yrocessing, 25
Head Counters, 31, 34, 418
Read N1 Station Address, 59
Keaa vLl, 57

AN E T ok o, Y -y
EaL L lInCNET, L

send vatagraz, 2o
¥rite N4 otation address, te
wElte Tuwly, 55

CrC

See Frame Cyclic kedundancy Check

Datagram Uiscard, 26, 29-30,
49, ba

Destination Address, 71, 39, 43
BHKOADCAST, Z4

EPT, 12
Error
Counts, 2%-30
Evernits, 12, 34=-3%, 51-52, 54
Reportinc, 66
Retries, 64
srror wora, 11

PLACS

B8, 33, 3&, 40

CLRCTR, 34

Fotmat, 33

ICRE, 27, 33

Pack, 33

pav, 34

ey, Zf, 34, i<,
So-9%%, 6/

FES00N8e it

o]

q8=4C,

Lufter fegmwent Descriptors, 20

pestinaition Address, 39

Error Logout Area, 11U

tiigh Dersity, ©7

Indusiry Compatible, &7

#ulti-cest Address, 22

51 Packet, b

¥ort Cortrol Block, 9

Frotocol Type Table, 17

Frame

Cyclic kedundancy Check, 7,
26, 33

estination Address, 7

¥ormat, 7, 34

Protocol Type, 7

Size, 3%

S5ource sddress, 7

Host Addressing, 7

Interlocksy 9
Interruste, 2%

Iva2u-L, €5

sL10
pdaressing, 7
Cbus, 1.
Chennel Errors, 12
Micrococe Version, b6z
#ode Dils
ACRC, o1
ANC, &l
H40G0, 61
FRMSC, 61
FL1I Reac, 58
FL1 w&rite, 06
Fead #1 Station Address, 60

#(UF Fessace Kandling, 31
#ulti=-cast Address, 47, ol
AMC, 22
Ferrat, 22
Taﬁlﬁj ty 16] 22; 241 46=-47
lase &ddress, 14
#ulti-cast Address Table
Yuasber c¢f entries, HZ

81 Packet Yormet, t

Upcoce
gatasrap #eceived, 43

Pagye Ilndex-1
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See Fesp Load sulti-cast Aduress Tabple,
Forimat 47
Buffer header Lescriptor, 2¢ Load Prctocol Type Table, 45
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Rea¢ Counters, 49
Feaau rLI, 58, »ni
Send Uatagram, 28
Jummary, 69

Yrite M1 Statiorn Address, €2

write PLI, 56

FPacking Mode, 21
for Datagrams, 33
High Dersity, 67
in 55D, 20
Industry Coupatiblie, &7
FCRB
see Port Control Block
Port Control bBlock, 7-4, 14,
Fese acCdiress, lo
Format, 9
Port State
DI1SAaBLEG, 3&
ENARLED, 32
HALTEL, 3<
TW¥Pjal y7e, 12, 27, da
trotocol Type, T, 45
Ta{}'itﬁ; L‘; 14.)1 4‘1[ 4L
Pase &diress, 14
Format, 17
Frotocoi iype Tdble
Humber of entries, 67

kueueg
BLINK, &, 15-16
EI‘ItI‘y, E“l 15, 34
FLINK, &, 15=1¢
Header, &, 15
Address, 2C
Interlocks, 9, 15
Length, 8, 15
tueues, 17
command, #, 13, 5
Response, 8B, 14, &5

Unknown Protocol Typa ¥Free,

8, 13, 19

Registeis

Microcode Version, &7
Nl Configuratior, 17
1 Station kumber, 59
Pl nase encress,
ort status, 2%

ALRC, o1

Avl, 45, o1

46

FEEE G EMTY, 6o
#4000, 61
IDLE, 66
INIT CHPLT, o6&
IN1T PUKT, 66
INT rE4DL, 696
INTRPT ENABEL, o6
PORT enAELD, 60
PRMSC, 61
R¥SC BLCLE, 25
kSE AVAL, 66
kesponse, 25, 34
Counters Read and Cleared, 4%
Latagram Recelived, 41
Catagras Sent, 239
Locai, <0
pulti-csst Address Table Loaded,
47
Nl station Adgress Rread, 60
K1 Station Address Written, 64
PL1 keadc, 53
1Y written, S¢
rrotocoi Type tTeble Loalded, 46
aemote, Zo

bource adcress, 43

Tinme Lomain Keflectometry, 3%
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Cul AvViL, 60
FNAEL FURT, 60
ERROF, 6o

FREE § AVAL, 65
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