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1«0 UALS

This document describes the soflware interlace to controi an

LCG NI porte. The LCG NI port wilil implement the necessary

functionality to meet the ieguired DiC corporate specs for devices
connected tc the Nl. These include, but are not ilimited to, the

bluevook Ethernet specification, the corgporate Ni Product

Architecture, the UNA NI Lata Link Specificatior, and the Low Level

Maintenance [Cperation (MUOP) specifticetion. Port services and
-~

inctionality are Gesciiibede

e NUN-GUALS

{t 15 not & gual o1i thils Specdification to describe the

physical chennel, or to resolve higher level network issues. NoO

specific networkx 2ichitecture beyond Lhet Geiined in the data link

Lthernet specitication is implied.

-

- »

. o
) ]

o
o

~
yTIANAL CONVENTIUNS

311 numbers in this specification #ill be in decimpal wunless

explicitly stated otnerwlse. ousberiryg of vits in woruas contforms

to tne LuC-cU stendard oi numpering the left most (highest order)

bit &s 0, and proceecing to the right from tuere. The number of

the right most (ieast significant) bit in & PLY-20 word is 35.

4eU KEFLEKENCES

The reacer 13 assumed to be tamilier «#ith the tne following

docunents:

1e LCG Wetwerk Interconnect adaptor (Wla) Interiace Sgecificatione.

Author rernie Hall &nd Jonn halstead.

Ze« Ml Ncde Prcecduct fprchitecturee. yversicr 1.0 Author: Pede

vesbeda., This docurent descrikbtes the minigpumr requirements ot a

CEC AT noadce

3« LUkA Low Levei Maintenance Uperaticns Architecturee. Version

2.0e{ Authors: Pegpb Stewart and ¥en Chapman This documents

describes the malntenance features evallable in wost NI nodese.

4. F¥2 HY T[ata Lirnk trchitectyre, yarsion 1.9 puthor: Eob

Stlewai te Tnisz document 1integrates the "othelraet”TM spec into

St e
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5 VAX=11 ui Fort Aicinitecture. Autnoir: william Strecker, ofuce

¥ahh. This ¢ocuments defines tiie architecture of the NI port
for Lthe ViXx family c¢f processorse. This document is the wnodel

10f the LCG kI port architecturies

6« The Ethernet - A Local Area fNetwork - Data Link Layer And

thysical Layer Specificationse. Version Z.0 Author: DEC,

Xerox, Intel. This is THE description of the NI 1itself.

5.0 INTRUDUCTION

The N1 is a multiaccess serial intercennect that allows up to

1024 difterent stations 1t shale a common lu Meyaolt bus and

communicate by exchanging cata packels. The maximum length of the

»T interconnection 1Is Z.%5 Kilometers (1.5 wiies). The transmission

medium 1s a coaxial cable, wusling base band signalinge. The

arbltration ptotocol used by the N1 1is carrier sense multiple

access with collision detect (CSMA/CL.) The service provided by the
DT 4 lotourane-cliss of serxvice ir owhich the dat:z packets are

gelivered on a2 best-eftort basis; no cceafirmation or delivery 1is

wade, &nd Do gyuarantee ¢of seguentlailtly Or non-cdupllication is made.

signer levels of network software must provide these services cased

upon the basic sthefnet service oftered by this port. & tull

gesciiption cf the N1 1tself appears in the Ethernet specitication

itetefrred to above.

51 Port Usage

The N120 will interface between the X1 andga the KL10O &/Cbus.This
port provides the Data Link and Physicasl Channel layers of the 1SO

{(Internaticnel Standatds {drganizaticn) CS1 (Upen Systems
Interconnection) reference modele.

52 Port Services

Tine kI port perforas queued retrieval of commands, queued

repcerting of received packets, packet transfer to and from host

memory, vacketization, framing, CkC generation and checking,

“thegnet ariitcation, (transwissior retries, and error reporting.
The NI aisc coes filterinyg for multi-cast addresses, and broadcast

addresses, &35 well ¢s5 physical destination addaresses. PYProtocol

type filtering i: cones Free gueue entries for enabled protocol
types are obtained from a list of piotocol types and associated

iree Quedue polnters.
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keceilved packet address filteringy is done in the followlng

mannhers. In o¢rcer to receive a datagrem, the destination field ot

the datagram wust pass the received address ftiltere. If the
destination address 1s =1 (all ones), then the wmessage 1s a

LCRUOALCAST messesge, ehd¢ the port accepts it. If the destination

address has bit 47 a zero, then i1t 1s & physical address; 1f this
tdestination addéress matches the physical 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 oi the gmulti-cast addiesses enablec for the port, the datagram

is accepted.

[t the packet 1S accepted by the port address filter, Protocol

fype filtering occurs zs follows: #her a message 1s recelved, the

protccel type is checkecd ageinst the table of enabled protocol

typese If 4 malCh 1s 1ound in tnls Lavie, Lhe sss0Clalea Lree list
1s used to obtaih the gueue entry to store the received packet.

This feature zliows effective gueue maragement by the port driver.

If a match is not iound, the requlred queue entry is optained I[roa

the Unknown Prutocol Type free list gueue anchored in the PCB. If

the queue checked 1n orcer to get the free entry 1s empty, the
3

[ AS S OO T S S R -®

e S N racket Format

The basic format of 3 frame (pecket) ot data which appears on

the N1 wire follows:

R it D i ittt +

| H
| DESTINATICH AOLKESS ] 6 EXYTLS

1 {
e —————— ——————————

i I
| SLURCE ADDRESS f & BYTEL

i i
o o oe e e ———

i i
| PEOTOCCEL TYFE { 2 BEYTel

i |
A e o +

| i

| DATA §f 4¢6-150( EBYTES

B +

i i
H Hiper CRr8 SEUENCH j 4 vyirns

! !
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The foliowinyg defiritions agpply:

1. Destination address - These 6 bytes contain the address of the

port that is the intended recipient ot this {rame.

<+ DOUTCe acdiess - These 6 bytes contzin the acdress of the port
that trarsgitted this Irane.

3« fTOtocoi type - These 2 bytes defined the format and content of

the remzinder of the packet. ¥{P protcccl messages undergo

speclal processing, describec later

4« Uata - These bytes are the actual déta bytes intended for the

LECELVET»

Je Trase check sequence = This 1s the 4 pyte (s 1Lieid that is

used to c¢uarantee the uncorrupted reception of the packet.

Aaft ARCHITHCTHG: OYroyTLy

Tae LCG I port model is g sinyle port communicating «ith a

single iort driver which grovides the multiplexing and
demuatipiexing setvices necessary for meny users to share the NI

wilea The port and port-driver software communicate «#ith each
other througb the use of queues asnd a Poert Control Plocks

tel Fort Adcresses

ALl host memory adcdlesses 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 gueue
entries, anc the (free standing 4queve headers tefer to physical

addresses. Keserved for software words are provided for the use of
the driver program. Une use may be to hold the virtual address

counterpart for these structurese.

bed Port Control slocx

The Pcrt Contrci Blecck i3 usec toe znchor the queues at a known

point 1n the host memory and to provide certain initial parameters

L0 Line pOLiL, The queues are used tg pass commands from the

rort-driver csoftunre tc the nort teor either lecal executicn or for
transmission over the Wl wiree The yueuves are aslso used oy the

20t Lo pass responses back to the port driver software and to
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deposit packets received over the nl wlie.

The Port Control btlock (PCE) 1s a cata structure pased in the

nost wemory that @licws the sharing of the queues by the port

¢raiver and the porte. The Port Control fiock is pointed to by port

register 2, the PCh Base register.

Tihe port is informed of the locaticn of the PCB at micro code

intislization time by the port driver software. When this is

cdetected by the port, it wili cache the f{following variables from

the PCE: the unknocwr protocol type gueue entiy length, the

portocol type table starting address, and the multi-cast address

table starting address.

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

tite Plide iheife 18 exzsctly one PUn foi each N1 port controlled by

the host system. 1he #Ct 15 the aain control structure for the NI

FOrCte it archots ail c¢f the tables and gueue structures. The PCH

contzins gueue headers to anchor the cogmand gueue, the Tresponse

gueue, and the unknown protocol tyre fiee queue. Hase gointers to

the Mduliti-cast acddiess table, and tine fplrotoccd type table dre

Inczata?t in tho Do, 'r zda1tiorn, on orror Yooout a3ren, Aand seyeral

free words provided tor the use of the criver prograwm are 1ncliuded

i tre Plte The resevel wOLCS will never be altereqa or examined by

the ol poutte The crivi l0ogoUl ared way e «wildltten at any time by

the port to recol«d an €rror event.

Uecel wlitlue ideduels - A gueue consisis ol a yueue neader =hich

anchors the gueue and a nuamber of entries, each occupylny a spot on

the gueue. A11 LCG NI gueues are doupbly linked structures. The

yuelie headger and each queue entry contain a forward link (FLINK)

and & packuwards link (plLiINK.) The torward link of a gueue header

points at the first entry o¢f the gueue. The forward link of a

guelUe eniry points to the next entry oi the gqueue, 1I aliVe The

backwards link o¢f a gueue header points at the last entry of the

gueues. The backwards lirk of a queue entry peoints back at the

entry before the entry on the gueue, 1t any. If a tlink does not

point to a yusue entiys, 1t points at the gueus header flink. If a

blink does noct point to a gueue ertry, it points at the gueue

header flink.

Gueue neaders anchor a gueue structule. & gueue header may be

iocated in the FCH, cr located in hoszst memoily as a free standing

stiucture. A gueue header 1s composed ¢ a reserved word, a FLINK,

a HuLlhkK, angd 4 ueue Lengygth. The FLINK (forward iink) points to

the t1esl wold, the riihs, ol tne f11et entiy ¢f Tne qgueue. the

L, I%%: ~go3intes to the *LIMY worti of the lzst entry ot the queuve, The

(itl and ilast entiles aey be Lhie 33uwe entiye. I{ there are nac

entiies on toe uusue, trhe yueue header FLINK points te 1tself,
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The {ueuve Length word, where gppliicable, specifiles the length

it woIids, of the entire entry, includirg the PLINK, BLINK, Command

header, &nd data wordse. The queue length applies to every entry on

the qgueusze All queve entries on ohe gueue must be the same length.

Leles HKueue Interlocks -

The H12{ recguirtes special EKL1{ wmicicccode support to allow the

NIZC to pertforn a memory increment operation using read—pause—-uwrite

mewmory reiferences. 7This is needed to allow the port to interlock

the gqueues.

There 13 & separate interlock word ftor each queue. shen a

gUeute 15 avalisbie, the corlesponclily 1l teiliock wold hdas a vaiue ot

-1« When either the operating system 01 the pcit want to interlock

the qUEUE, they must periorm a non—-interruptavle

incremnent-store-test operatior, such as ar: AllSE, 1t the

incremerted lcocaticen hés e value of zero, thern the gueue has been

successfully xntzxionkcd and the process may now Banipulate Lhe

LT, TE ihme gyncrezentes velue 1z ,renter than zero, then the

quUeut 15 not mVfilleiQu The intericck wmorc should not he set back
LG Zer0. shen the §(rocess is Iinished with the queues, the

intetlock wofd siust e sel back to ~1 {eil ones)e This warks the

gUele AL avalidanie. toth the port dilver and the port microcode

dfe Iesponhsitle 101 leavily the gueues 1 4 well deflned statee.

The PCE must be allocated sterting on a four wold boundarye.

iie 10imal i Lne voil Conteod BaOCK 1o lidustiatea vDelows
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Page 10

PCE tormat G

——————————————————————————————————————————————————————— -~ .‘.

Command Guevre Interiock i
........................................................ +

Command Queue FLINK i
........................................................ +

Command Queue L INX i
_______________________________________________________ +

Resetvec tor Scftware i
———————————————————————————————————————————————————————— ,}

hesponae Lueue 1rteriock i
-------------------------------------------------------- *

Response fiueue FLINK |
-------------------------------------------------------- *

kesponse wueue fiLl&K ]

------------------------------------------------------- +

weserved for soittware |
....................................................... -

Unknown Protocol Type free Queue Interlock i
........................................................ *

Urkrouwrn Preotcecccecl Tyre Free Queue EL!NK i
________________________________________________________ +

Chknowea q'dLUCUl Tybre FTres Gueue PLIANY H
———————————————————————————————————————————————————————— +

Uflkhfiuf Frctococi Gueuse antry Lengtfl i
-------------------------------------------------------- .'.

reserved for Software i
-------------------------------------------------------- .*

Protoccecl Type Table btcitlfi§ address i
........................................................ +

multi-cast Address Table starting address i
........................................................ e

heSEIVEd for Software i
-------------------------------------------------------- *

Error Logout 0 |
------------------------------------------------------- - +

prror Lobnut 1 i
-------------------------------------------------------- +

ESYVD i
........................................................ +

kSVE |

b [
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e —— — — — — ————————_——— = ———— +

20 i PCE Base kdgrtsg i
.—— — —— — — — m— —————— ——————————— —— -+

21 i Feservecd to Fort |
R ——————— e e m— e, ————————— ——————— +

22 ] Reserved to fort i

fmm———m—————— - e e e o ————————————— ———————¢

23 | Channel Command ¥ord {

o — . e ————— i bt ———————¢

24 i Rese tVed to }art |
pmm——m— e m— e —m————————— ——————- ———————————— ——————— +

The ¥rrcr ¥Werds (wcrids 20,21) 2re written ty the port when it

clicounters falul <ITOIo 4550Claled willi Gueue manlpulation. Tais

error regorting strategy Treguires the port to write as wmuch

information 4s poessible directly into the host memory. This

appProgscn iLequires the smallest supuset of port hardsare and

mlcrococde to be workiny to report these errorse.

The nterraticr in thaco yeords rrovides suvfficicrnt dat: for

the porl driver to determine the type ¢t ertor and where the error

OCCULTese rhen Lite elfol 1s detected, the port «will write the

contents of the trioe w0rds in the ¢Ciy tel the Cisabled s5tate,

dfiu genelate & hosl 1nterrupte

The format of fricr word § is:

g . o - o - T e e - -e -o o +

I Cwp | ¥ I RESF | 2UST EE Zfinb ] FLINK ADBRESS i
tm—————— b e e e e e e e e e e e e e o

BITS Wik DESCRIPTIUN

5 C¥D ZIror occurrec while reading a command

gueue entry. The gueue with the error is

in the § bitsg, bits 1-2Z.

1-2 gUriUE This 1s the command gueue that had the

error. These hits are only valid if the

CML bit is or1.

3 FESPORSE Tnis pit 1is on 1f the error occurred

while the poit was atteanpting to buiid a

fesponse queue entriye.

24

25

26

27

30
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4=11 M7 These bits will be zero.

12-35% FLINK BLK This is the eddress of the FLINK word of

the gueue entry 1in guestione.

Frror #cfd 1 contains the APFI function word that the port

processor used to access memory when the memory error occurred.

This word is written here in the same format as 1t should have

appeared on the EBUS. 1Ine format of this word iss

G 2 3 5 6 7 12 13 35
e o o o o e e e e o e e e e o 7 e

| 2¢4r | Func ¢t 2 1 0 |} Prysical Address i

| Code | i i i |
$=——— em e e e e e +

¥ora 24 oi the PCE is the sadress c¢f the first word of the

PCby; the 8IzU has no other way of finding the PCE.

¥ord &7 is I

»111 arite a4 clw-stlyie word here when 1t wishes to transfer data

over the KLID Chu The port driver is rescponsible for «riting a

Litannel Juwmg 4Worg into tne appropriate ofT location corresponding

to the Kidel vackplane slot that the nléyu 1s 1nstallec 1n.

s
 
€
y
 
(
D

P 
8 

L]

a3

?

served for the Chznnel Command ‘Word. The port

wWora <5 is always reserved to the gort microcode for its use;

tite pouri Jdilvei sbouldu nevel wiite this locetion uol uepend upon

its vailue.

when the §1Z20 1s being initialized, the port driver must set

up the channel to transfer the contents of the P(B into the porte.

ihis is done by setting up a CCW to trarsfer 3 words starting sith

word <0 of the FCB frem ¥L1U memory to the channel. The port will

start the chennel and «ill reac the contents of these locations.

This provides the port with the bese of the PC&, and its Pl

assighment,.

1t is important to realize that sinpce the port will be using

the cha2nnel to transfer large blocks c¢f cdata, the channel will be

writirng logout infcrmaticr into the EPT. Ar errcr that the channel

discovers will oe reported in the usual wanner via the EPT.
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Celdes LoOmmand Qusue -

The command queue 1is the basic coma#unication structure for the

Lluv NI. Thrcecugh it, ail commands &re péssed Le the port interface.

4 command consists of & queue entry, with a FLINK (Forward LIXNK),

pointing to the next command in the queue, 1f any, and a EBELINK,

(Packward LIKK) pointing to the previcus command in the qgqueue, 1if

anye Frowm the CPLCDE field of the comasand queue entry is obtained

what functior is to ove pertormed. The gueue entry contains the

information needed to process the comusand. Commands are delinked

from the beyinning of the queue by the port, and executed.

Commands are executed in the orcer in which they are placed 1n the

command gueue. The driver pilaces command entries to be executed on

the tail of the command queue. If the gueue was previously empty

when this occurs, the driver writes the Command RQueue Availaple

{CWhA) b1t 1n the LSn register. The iergth of the command entry 1s

inferred from its format, ang the ftfuliction being performede.

besed UliknNown Protocol Type rree Lueue -

TTMis gueue 15 2 lirked list of free gueus entries to be used

Lo regort to the drivel ali received jpackets aiilch passed addless

fiiterineg, atd #hiclk are addressed to a prctoccel type which 153 not

eniabled 1n the trotocol Type Tfable. The driver links new free

entiles onto the =2nd oi this gueue as 1t obtalns thei. IThe port

delirnks these entries when 1t must buiic a3 response, and cannot use

one of the =2nabled protocol type free gueues.

The unkrnown protocol gqueue entry length word specifies, 1in

words, how lcng the entries ¢n the gqueue are. This length incliuded

the FLINE, BLINX, KReserved and Opcode swcerds of the entrye. Tnese

different <queues are provided to help 1nsure that heavy traffic on
one protocol type will rnot disturb the evaiilability of ready queue

entries for cther protocol types. In addition, by having ditferent

queues for different sorts of messages, all gueue entries need not

be the maximum iength fcr Ethernet mescages; protocol types which

use only a limited size packet can &gllocate more entries of smaller

slee, and yet run witn othei protocol types wnich require larger

WeSSAgES.

Tt is recompended that gueue entrices tor the Unknosn FProtocol

Type rree Queue pe laige enough to hoic the largest legal Ethernet

sacket, This 1s 38R (decimal) wecrc¢s, assumlnhy 1hdustry compatible

1% the packing wede. This figure 1ncludes the flink, blink, etc.

0ot (he send datagraiv non~-630 comwmand foimat.
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VeleS Response Lueue -

The Response Gueue 15 used by the gort to submit to the driver

vackets which were accepted by the packet addiess filter over the

NI wire, or which resulted from a completed command, Or an error

packets The port links such packetis onto the end of the queue. If

the guete was previocusly empty when this occurs, an interrupt is

submitted to the host, to inform it of the presence of a new

response. This gqueue 18 accessed acccerding to the interlocked
-~¥
vyaGqueue protoccl for the kL1C.

belst Error Logout Aresz -

balel TProtocol Type Table Starting xddiess =

This word points tc the beginning cf the protocol type table.

This tapie, described elsewhere, 1liszsts the protocol types to be

accented, anc nointers to apnrorriate tree gueue headers, trom

which free entries tc¢ hold recelved responses tor that protocol

types The PTIT must bLe ellccated beginning on a four word boundarye

The preotocol! types listed 1in this teple do not come into etfect

uhitil after the executliclh of a Load FPiT commwande. Liuce this table

fles been aliiccatec &ar¢ 1ts address specliied 1n the PCE the

location ot the table cennot be changed.

beletd Multi-Cast #ddress Table Starting Address -

This word polnts to the beginning of the wmulti-cast address

table. This table lists the pulti-cast addresses to which the port

is t¢ responde Multili cast addresses on the N1 wire that are not

present in this tatble will be 1gnored. The addresses in this table

come into effect only after the executicn of a Load MCAT command.

This table wmust bpe 2zallocated bteginning on a four word boundarye.

Lnce this table has bLeen allocated and its addrless specified in the

PCb, 1ts locztiorn cannct be changed.

bed Wueue Structures

Gueued structures comprise the bLasic communication between the

MOl widveir eDG Lhe i 000 Lle ibils SecCclluonn gescCrives Lhese @®emory

structures,
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Cedel GluelLe Headels -~

The forrat ofthe gueue header is 1ilustiated beiow:

e -e -e 1 e e e —————

i ¢reuve Interlock word }
+ ————————— D MR MR A S D G MR AR W S R AED b R W G AN WD S R SN SR W R AN A A W AR A LR R 2 F R ) ----—-—+

i Gueue FLIKK |

pm———————— ee e e o o e e o

{ Gueue ELIKK H

pm——mmm——— ———————————— e e ————— e

i wueue bntry Length i
o ——_— e e e o e e e i e e o o

Lueue bntry Length

The Gueue Entry Length specifies the jength, in words, of the

gueue eéentries on the ¢ueue. This queue ienygth included the FLINK,

LLINK, reserved, and opcode words. All entries on a queue are oif
‘%’“ it Ty e L "'1
oo s PURENEY VP kig Loe

reserved For Softuautle

The reserved «0r1d may be used Dy the driver program for

mhatever puipose it wishes. The indegendent gueue header must be

allocated on a four worc¢ boundary. Independent gueue headers a4are

sulject to the same fules for 1lnteilocking that the PCE queues

eNjOye.

Deldes Bueue Entries -

Gueue entries are the structures out of which coamands and
respoenses are puilt. They possess forward and backward links, to

enabie the ccenstruction ¢f a doubly-linked list, The format of a

gqueue eniry 15 gliven below?
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tmmm e ——————— ——————————— - —— - -o e e —————

i FLIKNK i

$mm————— TT ———————— +

i cLINK i
fm————— eT . 1

i reserved for Software |

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

i Cperatlon Code (fintry type) |

o e e

| Gueue Data 0O i

prmmmmm e m—m e e e e mmcm—e —— emm s s ————— —————

i Wwueue Uata 1 i

§ o e o e e e e 2 e e - -+

frm——————————————— e —————————————— ————————— -

i Gueue Data N ]

fmmmmmmemmmme e ——— ittt e —————— —————— +

Tite FLINY roints to the next entry of the gqueue (Forward

winX). YLINK, on tie «¢ther hend, pcints tc the previous queue

entiye 1f there is no rext entry, then the LIKYX points back to

the queue heddger rFLiak, It there 1s o previous entry, the pLINK

y0lnts back to the FLIKK word of the queue headel.

The word reserved for sofitware w»ill never be altered or

eXaiwined by the wCG &1 porte The Lperation Code specifies the type

of the entry; i.€., Send Datagram, Load MCAT, etc, aords

iollowing the Cperation code are type dependents

he3s3 FProtocoi Type Table -

The Protocol Type Table specifies & set of protocol types,

with their asscciated free gueue pcinters that are considered

enabied by the port. when a message which passes the recelived

address tilter 1s cetected, thils table w1ll pe examined. Thus, for

3 pulti-cast racket to be received 1nte 2 protocol type queue

(either knoen or unknown) its destination address must be enabled

in the gulti-csst addiess table. it the protocol type of a

received packet matches an entry in the PTIT, then the assoclated

free cueue of that PIUTCCCL TVYPE entry is used to supply the free

yueuwe entry used to store the incoming packet. A protocol type is

not consigered uprlecs tne corresponding enabie b1t (sign bit) 1s

ON. It ic rzqguire? to nave the protoccts zrranged 1n the table in

ascendling nuerical order. This @allows the wmicrocode to stop

searchirg the tzble atter the tirst tise that the protocoli type of
3
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the 1ncoming packxel 15 less than an examined entcry in the protocol

iype tabaic.

The number c¢f protccol types allowed for a particular version

of the 41 microcode 1s speciftied 1in the H®I read station

information. The port driver wust read this number in order to

cisccver how many entries are available for btoth MCAT entries, and

*TT entries. The Protocol Type Table must be sllocated beginning

on & ftour word poundary. The table muist be bullt with the number

of entries specifiedé in the NI read station inforwmation, even if

some 0t tLhe entries are not enabled. Listed pelow 15 the general

tormat of the Protocol Type Table:
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Protocol 1ype Table

oCcT
T ——— -~ - - ", " -~ - P -

i 0 j]{l==rmrmrrcrcmc= 1534 <16=-31> i 1 9

i tnabie | MEZ i Protocol Type valiue 0 | i

A 1 — —_ —————— " " ] Y o - > W - +

i EEg C queue header 3fldfeob j 1

B e i o o e e > 2 e e +

i Keserved for Soitwsare i 2
-o - . A . A 1 o ———

H O j{l==-mrmm e 1851 <16=-31> | I

| Enabile MBEZ } rxfltocol Type value 1 | |

4 e e e e i e e +

| FREFL 1 gueue reafiez afl*ress | I

A e e +

i neserved for Soitware i 5
-o v . - - - " - - - TM

i U [{l="=mrrcr e lt>l £16- d1> i 1 6

i Lnable |} MEZ H zifltocol Type value 2 1 1

ote 2o o o e o -

! Crey ) queue heacdey agrnress 1 7
o - - . W S A WD AR - - - sU U S —— PP

i Keserved (0@ Softwarle i 10
—-_.} ———————————————————————————————————————————————————————— .*.---

i U jll=-=——me e —— 1521 <lo=-31> i F il

i bLoacle | ML d I vrotocol Type vaiue 3 | i
+ ________ . AS WR WP S NS A NS SNE WD GUR TN GMD WD N WS vV GED ik NG WRS WS VER NS Gmi duh SED VED am aum IR AED AN VDR QWD WD WDG NS AR AN W --—--—*_

i YREEG 3 gueus headelr address i 12

e e e e e e = = +

| eserved for Software 1 13
e S . . S S S W WS S A e W e G S e A A S A S R W e S S T W A A G A *--—

i 4 j{l=~emrmrrm—e 15>} £16=-31> i i 14

| Enabie | Mz | Protocol Type value 4 | |

A e o = = - - . +

i FREEL 4 gueU£ heacex agdress i 15

e - -4

i pekerved for Saitfiare i 1o
- " A — ], . —— - - - -

| G j il 15514 <l6~ 41/ | ] 1

j =nabie | e { Praturcl Type value 5 } |

P o o o e e o 2 o o e +

i FREEFG © gueue hede[ address i 20

A L = e = -+

i neserved for Software i 21
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-———f ——————————— - e e e w - WD W S MR N WD DS SER kR MR WS SN AR G GUR D WS M AN AW L NS USRS WS R GED SR RS IS e N ————+---

i g j{l==r—rmmre ————— iz>14 <ie=-31> i i M-2

] Lrnable | MBEZ } Frotocol Type value N | i
.} ------------------- [ —— [ p—— _-----_-—_-_—---+

i FREEG N gueue header zddress 1 #-1

fmmm e e ———— e m e ————— —————————— - -

i keserved fcr Softaare i M
o e . — A - ——— - —— B ke— -j.---

The LCGC 51 ceches the PIT internelly when the LUAD #TT command is

1ss5ueda ine driver 15 tree to alter the pPil whenever tne Luav ¢T%

command is not pending. The pirotoccl velues within the table wmust

Le &sssembled 1n ascendlng nusmerical order. Unly the binary value

of the protocol type itseif is considered 1n the sorting order.

yon enabied protocel types are ignorede.

R eAl +eirie
4 YL B! gheTolts) T 1vaec 2ht

age wWill bHe pilsced o1
oo 

. 
P

ce tch 19 mnot in thiz tzhle, the

to the Urknouwn Protocol Type gqueue,

o
e

4]

If the port 1s enstlec witnout naving Jloacded tne PTT s&tter

initialization, aill sI10tOocoi types are disabled, except tor those

#0c protocol types wnich are implied aCtive by the setting of the

FMOr wode Dite

thable

Thnis bit, when setl, 1indicates that tne assoclated protocol

type 1is valid, and should be considered when the PIT is cached.

Frotocol Type Vajue

Tnis vailabie specifies the value ¢i protocoi type that should

pve placed c¢n the 5350613t9fi queue whell 3 message of the protocoi

type 15 recelved,

hote thel tne free gqgueue 1nglrecticn scheme such as tne one

dlscussed atove allows the sharing of free gueue lists between
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fueue Header Address

This «or2 containe the physicel adcress of the FLINK word of

tine assoclated free standing guetue hedader olock.

b+3e4 Ruffer Lescriptors -

At times 1t is desirable to have difterent gportions of a

datagram be in different packing modes, or to allow different

portions of 2 datagram te be built at different times without

incurring substantial overhead in copying the datagram ifrom buffer

to buffer. &n exagple of this is when lower layers of network

software wishk to prepend data to & wuser®s data 1in order to

iacliitele flow <control, routing, session control, etcCe Tals

ieature 1s accomplishec through the aechanisw of buffers.

The use of burlfers f[or a commands 15 &ctivated by setting Lhe

ESE bit of the flags bLyte.

¢ puyftayr corsyste ¢t 3 {izs¥ ot segwerts cf remory, oach

segment beirg physically contiguous, #nd resident within physical

wemOiye Cifierent seguentls of a buffer are not assumed contiguous,

and ray lie enywher2 within the physical addresz space of the host.

unigue {(lecs, tthiey <c0o not overiap) w=ilnin s nost, and that each

segrent is 1irn only one packing mcde. & buffer is described by a

iist of Butfer 5egment Lescriptors (B5Ds).

Eachi pulfer segument descriptor describes a8 single contiguous

piece of a2 butfer. ¢tack descripteor is & four wcrd block, allocated

on a four word boundary, and built by the driver in physical host

HEMOLYe In each o0i these blocks 15 & pointer to the next

descriptor biock (1f any), a pointer to the segment of the buffer

50 described, and a field indicating what packing mode the segment

is 1n. 1In addition, within each block is a field giving the size

of the buffer segment in bytese.

A butler is referenced by giving the physical address of the

iirst word of the first 88D in the chain of £S5Cs. This address is

called out in the SKND UATAGRAM comwrand packet, when the flags byte

of that compand indicates that bufter descriptors are in use. The

format of the S52ZKD DATAGHAM commancd 15 etfectd by the setting ot

this tiays bit.

Note thet this is unlike the C1:0, wherein buffers are <callea

GLL Ly Dese Al A4 Key, @nd gabe telereticed py 1ndexing witnin a

table of bufter header blocks ir crder to chtair the address of the

Chaln or buffer segment descripterse. 1he BSL format is specified

elow:?
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(buifer segment CEJCfLytflf)
o ——— e ——— @ - = o e o e e e e e e +

i { &> i i 12-35> i
i MpZ 1 Packing Mode | MBZ | Segment HZase adcress i

e,— e ————— - - e e e e e e

i | {12-3% l

i MBZ i Next fi*L address | >===+

Hm—mmmmmmme —————-- e R + |

{ 3{22---------=35>3 i
i MEZ | Segment Length | |
G- —————- - v - - - .W w — v — - e o o S T o o o e o e I

i neserved for use by sof tware | i
A e e e e e e T 2 T i e e e 2 2 e e j

|

|

|
{butter beq&ent descriptor) i

o ——— e————————————— -———t i

i { £HD | i 1<-Qc} i i

i Ms idC&lng Moue | MiZ | Segwent Base adaress j ===+

b e e o e o ————————— —_———————————— —————————————— +

] 
i <1z=-2%> |

] bR i LHeal BOU adGuress [
*.- _______ W M ame NS A MR WM SR WEh e e S R A W ABD MR M AN G M W W O M G sew WS W WES Gmn s W WSR S A WS s AN eis Aen e e SN e w— *

i 1 20 =>=mmmm=mai3h)|
i Ml i uegaeat Lengtn |

e it etT pp— - e e e e +

| Keserved tor use by software |
F o e e = +

Packing Mode (<6

This 1ield descrites the packing mcde that the buffer segment

pointed to is ine The packing wmoces, with the assoclated pit
vaiues are listed telow:

«

i« U - tacking mode = Industry Compatible

Z2e 1 - Packing mode = Hiylh Lensity

e [S 1
4

o t 8
%¥or an extended discussion of the packing modes,

consult the =zection on packing modes.

seyment base Address (0K14-35>

This field gives the physicsi a2ddress of the beginning of the
-

buffer osegumente. The butfer segment must beglinh on a whole word
soundarve.



LCC N1 Port Architecture JSpecilficatiorn kEV €.90 Page 272

CUMFARY CUNKFIUENTIAL

wnext EsSD address 1<12-35>

The next £330 address points to the first word of the next

bulter segmwent descripltor in the chaine [f the next BSD field is

zZerc, then there 1is no nrext segment descriptor.

Segiment Length Z<2(~-35>

This field gives the length in bytes of the buffer segment

pointed to. Note that the total legyali lenygth of the text portion

of an Ethernet packet 1s 1500 bytes.

Tt is allcwed that ESDs may be buildt in the gueue entries on

tne command gquUeuesSe. Indeed, it is assumed that this is the

standald Usee o»oUS wWUsSt De aliocated ol a four woid boundarlya.

csed Multi=-cest Adcéress Taple

PTho w(M 1o the wuiti-ast adceress tahie, This tahie

specifies which nmulti-cast NI addresses are to bhe accepted by the

L0G w1l audressy fi1iliei. d0te tingt &n asadiess 1s not considered fot

cuiipariscn urless the associated enable bit is on.

The ¥CA1 135 cached 1internally when the Load MCAT commanc 1is

1ssued. The port driver should refrain from altering the MCAT when

such a load copmand is pending, that 1s, after the command 1is

iiniked onte tae com@maind YUeue &hid Lelore the cowmand is linxed

either onto the response gueue or the urknown protocol type free

gueue. The port will rot examine the KFCAT until such a command is

issued. The port will rever change date in the MCAT, although it

will resa all entries whenever the load comumand 1s issuede.

In ALL MULTI-CAST mode, all recelved packets with the

MULTI-CAST Lpit set in the destinatior address will pass receiveda

packet sddress filterinc. 1In ordetr to ¢nable ALL MULTI-CAST wmode,

the driver must set the AC bit 1in the write NI Station Address

command for the #L10. The folloaing is the arrangement of a pair

01 words thet specify cone mpulti-cezst acdress. Eyte 0 1s the first

byte receilvec of tranrsgitted over the 1 wire. Byte 5 is the last

byte received or transmitteda. Theretore, bit 321 of the first word

of the palr 1s the first bit on the wire, and 1s thus the MULTICAST

pit.
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The foliowing illustrates the format of

have

address COWpPELiS0ne.

vl

the

{TI1AL

KEV ta.0

5inary wrder Ut Multi-cast Address

enable it cff when the

rach MCAT entry coriorms to the

the #CAT. Entries

{a 13 cached &sre not used in

binary

Page 23

Word 1

tnat

order

1 addresses format shosn abovee.

MOAT toroat

( l )‘;‘: E 2 » » E ] L J E J » » » - » » » F ] - » 31) (32 JH.}

e m e mm e c et e mm———————————— BY— +

i #ulti=-cast &adoress 0, word u 1 MEZ i

e e e e = - - = = = = o +

{ ENA | sulti-cast address O, Word 1 ] MBZ |}
f ———————————————————————————— A S D WD W W W W A - A W S W W IR A W D WD VED W W D S W . +

i muiti-cast edoress 1, word o | 8Bz |}

A e - e - = = = = = - - —————

i EHA | Multi-cast address 1, %ord 1 i MBZ |

o o e o e = L +

i Multi-cast addrefls 4y Borg O | MBZ |}
A - —_———_—— T VS M D W D W W A S WM WS A - - A R e . ——— AA A +

i ENA sulti-cast address 2, #®ord 1 i MBz |}

o e e e e = e = e = = - - +

i fiultl-Cdst address 3, word 0 i MBZ |

e e e o +

] N | %uiti—cast address 3, worc 1 i MEZ i}
A o " - - -4

i “vitl-caet address 4, %Word 0 ] MPZ |

G e = = = +

i ENA éuitl-Cast adcress 4, kord 1 i ¥t2 |}
e A R M N BN G A W G R SR ARG AR GED A W WS A W WD WS S N e A AN W TR W GwSGEs W A A A S AR D A MR AN MU WO W N A A S —————
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. Multi-cast sdcress N-1, word O 1 mBZ 1

L Ear 1 Wulti-cast address n-i, word 1 I BZ 1
Vo ";;EEI-'-E;;Z';Q;2;;;';f;522'5""""?';§£"}_’

e - e i e ee -e o

The tabie is always considered full (l.€e., the port will

almays feau Lhe ¢€nutire tubie), alinouyn word pairs without the

enable bitl on are not considered. The MCAT wmust be &allocated

peginning on a2 four word¢ block. The nugber of ¥LAT entries allowed

1s specified by the NI Configuration porli register.

dote thet the nhigh orager bit of woid 1 of each #CAT entry 1s

AP oerante RitY, thijc prarie hit crecifies whetter the two word rair

12 to be treated as g valid nulti-cest zddress or note. The pit

Wust pe set 1ol Lile aduiess to be consivcvered velld. The enable bit

is not consideored wher scerting the &ddresses within the table in

order 1o present them 1n humerical ordetrs

1t the port is enabled after initialization «ithout J1oading

the MCAT, ro wuiti-cast acdresses are enabled. The only packets

tiiol will pass thie Fecelve address fijiter will oe those that waich

the physical address of the port, and BJKCADCAST (destination

address of all ones) packelse.

beb Recelvec Packet Filtering

FOr & paeCketl 10 be processed by the gport 1t wmust pass the

iecelve address iilter. This filtering occurs according to mode

for every packet received over the NI wire. Packets which do not

pass the acdress fiiter are discarced without increment of a

Patzgram Discarded event counter; by detinition packets which fail
to pass the address filter are not addressed to the recelving porte.

kKacelived packet filetering only occurs for packets intercepted

vy trhte xI link wnile the micrococde 1z 1r the ENAMLLED state.

It & recelves nacxel Nas Al acoflfess: o pxL2utLabi (uestinatlor

Iia!fi Jix ones,) then thes racket pzsses the recelve a2dress filter,
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I{ PRUMISCULUS wmode is set, all packets received by the port

aie consideled 3cdresseCc to 1t, znd di€ processede ULheérwliSeCess

If ALL »sULTI-CAS5T pode 135 set, all recelvecd packets with the

multi-cast address Lbit 1n the destinegtion address field set will

pass the aadress filter. This moce 15 a promiscuous m@mode for

multi-cast packets onlye. In additicn under this mode, 1if a

received packet”’s destination matches the physical address ot the

port, the packet passes the receive address filter. OtherwisCees

A packet passes the filter 1f 1ts destination address matches

the port physicel address, or 1f the destination address is a

muiti-cast acdress, and smatches a smulti-cast address enavled in the

multi-cast acdress table.

e Fort Counmands And Fesponses

Commands and Fesponses are the packets that the driver and the

port send 10 each otlher 1n order to communicate. A Comiand 1is a

request fror the 7ort driver for the ;ort to rrovide some service.

The vriacirg c¢f a2 companid on the commard gueue triggers processing

in tie 51 poite Mrlacing a commanG ovu the yueue'TM includes setting

tre comwand gueue avallsbie bit in the psort status register if the

commana 18 f1nked onto an empty cogmand gqueue.

A response 15 a packet from the port to the driver informing

it of an event. This event way be the reception of an incoming

ratCket, the conpletivic ¢ & Command, Or ah error which occurred

while processing 2 comuwand.

b.bel Command Processing -

Wihien commands are present upon th command queue, the port

microcode will delink the first command on the command queue,

process the command, ainc¢ build g response 1f either an error

occurred or 1if the port driver specifically regquested a response

packet by setting the Response bit (¥ bilt) in the FLAGS field.

Command processing comnences when tne pori discovers it has a

packet 1inked on the couwmand gueue {see PCb definition.) The port

aiways checks aiter processing a2 commanc t¢ see it another exists

on the command GuUeun. It not, the port goes icle. The port wakes

Lup agailn after the N1 drlver has piaced a comranc upon the command

quewue, aind wmplltes tne commAand Yueue pvaliabie bHit i1n the LSK

Pegister to indicate that & new corman? 15 availlable.
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el HEeSpCIses =C C“
“s

Responses to commands are built iif elther an error occurred

while processing a cowmrmand, or 1f the FESP bil 1s set in the FLAGS

fielc of the criginal ccemmand packet. 1f a respense is not built,

then tne comgand entry 1s linkea onto the end o1 one of the wvarious

free queues, depending uvpon the protocol type of the message, 1f

the command is & Send Latagram, ard onto the Unkncwn Frotocol Type

free gqueue 11 the command does not generate a pgacket.

¥hen a response is puilt, it will be linked onto the end of

the Fesponse gueue anchored in the ¥(B. The driver is to remove

these entries by delinkinyg them 1roa the nead of the yueue, ana

processing then. 1f the response gqueue 1s egpty when a new entry

1 added hyv the gort, then a host irterrupt 1is subpitted, if

inteliupls ace enabled.

LebDeld Remote ResSponses =

fnrtnts vr1ch =re rereive? over the w1l yire nicg nenarate

resronse packets, which are ldlirked cnto the end ¢¢ the response

gquele, db d40CVe€s. nmeCraved dataylams ale marked as such by an

spcece ot L. Tuiere i3 no LSL tyee crocéssing for incoaing

Al AYLAMS e

Fewrote responses are built in gueue entries gotten irom one or

the otiner uf the {free gueues. If the Piotocovl Type of the received

datagtan is found as ah ehablied entry ir the Prctocol Type Table,

then the free gueue entry is obtuired from the iree entry list

yolnted to by the queue header polinter c¢f the PIT entrye. If the

rrotocol 1dype 1s not found in the PTT, then the free entry is

obtained from the Unknosni: Protocol Type iree queue, anchored in the

PCE . If the gueue examlined 1In orcer to get the free entry is

emplty, then the recelvec datagrap 1s UDISCARDED, anc the Datagram

Discarded event counter for that queue is incremented.

Note thzt processirg of a recelved packet takes priority over

processing & command packet. Processing of both command packets

and received pacxetls ate atomic operations, and will not 1nterrupt

sach other.

SeH.4 Seli Lirectec Commands -

1L 15 5£2C111CR11ly 3ii0me¢ (0L ¢ delayram tranomittey to oe

destined tor the (r2anssitting rnodes The Aesign of the NI Adapter

{tne L physical channel ), howe var, shares the CRC

generatoi/checxerl petween the receive ard trarsmit circuits. Thus,
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since the CRHC citculils must Le used to checx tiie 1ncoming packet,

rackets destined for the transmitting node must suppiy a CKRC code

that will be transmittecd in place of the internally generated CRC.

thls driver (kC is appended conto the enc of the normal data packet,

and the ICKC (included CRC) it of the packet FLACS field 1s set.

ihe text 1lenygtn does net inciude the appendec CKC, which must be

generated accordinyg the algerithe specitied 1in the Ethernet

pluevook speciiication. This CRC 1s fout oytes 1n lengthe.

D.beD FOILLT tunctions =

The following functions are availavle to the port driver:

ie okbie = Send vatayléeds — Lauses o ol datlaygraew L0 De wLuilt anda

transmitted as an ethernet packet.

Ze LODPTT - Load Protoccl Type Table - {Causes the Protocol Type

Table (£I7) to be 1internally ceached by the port.

T, A0 - ot ¥Yultlernst 0Iess Yotile - C2US2s the Yulti-rast

sddress Tatle (#CaT) to bte internally cached by the port.

Ge WCCOET = Necd and Cleet Countirs - {auses the eveat counters

kKept by the port micrococe to be cieared acccocicing to the FLAGS

L1t CLRUIR supilied in the comgaeid packels lf the Response

(RESP)Y it in the FLAGS field 1. set, a response 1is generated

containing the evert counters Kept by the port microcode. This

Comand 15 o pPerfoimance aOLiAtorlng and diegnostlic featurce.

Se WHKIPLI - wWrite PLI- (Causes 2 PLI write with the specified

functiocn ang datse byte. This commard is a diaghostic feature.

e RD¢YLI = hkead PLI - Causes a rL1I read with the specified

fulictione. il & response 1s built for this command, the data

tvte reac from the LI is ietulnece. This command 1s a

dlagnostic featuree.

~
d

&1 station address. KUNSA — head N1 Station Addiess = Heads e

Se Thils command also

*

L

trow the N1 lirk physiczi address RC

reponrts the state of zeyveral link mede i

8= wWRTNOA - uwrite NI Station Adaress — writes the NI station into

the NI iink address KAMs. 41sc sels the state of several link
imode Dits.
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6.7 EKIrOr hHancliing

The port microcode 1s capable of retrying many operations that

tail; this &llows a8 larye part of the error recovery to be built

into tne port micrococde, and removed frcim the port driver. ¥hen

the ©port encounters 2 fatal, non-recoverable error, the port wiii

Stop rrocessing any mole commandse.

The error handling procedures for the NI20 are specified in

ircr Specification, written by Jos Ho T

$.7.1 Port Eardkare Errers -

In addltion, Loele are & C€Class 01 wOle Sevele €rC0005 «whlch

cause the polt 1to cease operations imaedlately, and to exit to a

speclial wicrccode location that has a ChRAM parity errore. The

conscle wili notice thne error location, and will re-initialize the

port, 1f possicle. The errors that result 1n this action are

ilsted telows

Loce 77¢2 =INTFYMALLFRRCP —-internal consistancy errorP
t

[

e LOCe 7781 -FLILLSELFTEST =-start L. self test failed

3e LCCe vl —-rA1LekBEUS —-ebus parity error

4. LOCe 1763 =FAIL.PLIPE -unrecoverabie PL1 parity error

S5« Loce T77¢4 -FAIL.CHANNEL -fatal charnel error

0. Loce 7765 -FAlL.CEUSPE -unrecoverakle cbus parity error

Te Loc. 7766 =FAIL.XEIT.AT -spurtricus transmitter attention

e Loca. 77¢7 -FAIL.RCV.AT -spurrious receiver attention

Yo Loce 7770 =-Fa1LX¥T,TIM ~transmitter timeout

1¢. Loc. 7771 -FAIL.PAKPFRE -unrecoverabcle tormatter parity

predictor error

11 LoCas T77¢ ~USeEDeEUFFEK.PF =~used puifer list parity error

1. Loce 7773 =FREFLBUFFER.PE -free butfer list parity error

134, Loc. 1174 =Awjill.buetrva.tr =ufrecovelzbie transmit bufier

C3ar1tly crror
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Geles Frror ®vents -

Various errors may occur whick do not necessarily imply a

hardware wmaifunction. These errcrs irnciude excessive collisions,

CRC errors, traming errors, etc. The occurrence of these errors

terminates the packet {transmission oI reception in progress when

the error cccurs, but do not eftect the grocessirng ¢f c¢ther

commands or packets teing recelived. trrors of this sort are

ieported by creating a response packel for the transfer 1involved,

and setting the S5TaTUS tield acccrdéingiye & list of possible error

conditions is provided telow:

1. Unrecognized commanc - Packet has irnvalid operation code.

Ze Bulfer length viovlation - BESD has inconsistent buffer length

LGi0Lwallolbis

3 CrC ertrcr = kecelved packet bas CkC errore.

4« rraming ercror - fecelved data not byte aligned.

e Dog¥eot ten tone - Dogcket doneth exceods paxirun fthernet -~acket

tengthe.

e mXCeuBave voillslionus - Packet coiliiced 1o tides 1D SUCCE55100.

l . Larrier Lost - Carrler lostl telore end 0f pecket detected.

de Co0llision dvetect check - Collision cetect heartbeat failed to

d55¢€lles

.73 Latagram Uiscarded -

Under certain conditions, recCeived uatagrams may be discarded

aue to 1insutficient buffer space. This is a characteristic of the

datagram class service that 1s otfereqg by the &I port. To wit, 1if

& received datagram 1s occupying buffer space in tine NIA, and

obtalining & iree yueue entry from some free gqueue fails, then the

dataqram inveclved is discarded, and the Datagramws Discarded counter

tor the sppropriate free gueue is incregented. This occurs even if

vutier space 1in the 1link is still avaliable. The rationale for

this 1is that 1) other packets being recelved may be able to be

stored since the free queue errcr condition 1is protocol tyve

gependent, and 2) 11t the link ftills up, dataugyraus will be discarded

wiltnout 1ncrement ¢f & Lataglamps tLi1scarceed evert counter. NOo otner

srroer indicztion or response iz pade. It is up to higher levels of

tiie Netwoix 10 detect anao ftecovel 1104 suUuch €rroise.
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11 the port is addressed by a burst of packets such that the

internal butfer space 1in the KNI physical channel 1s exhausted,

datagrams may be discarded without increment o¢f the Datagrams

viscarded countere. The buffer space allowed 1in the physical

chanpel (M1 linx) 1is sufficient to make this a low probability

event. The &l1A has 16K bytes of bufiering organized as 32 X 512

byte buffeits. This is sufficient to stcre thirty two (32) wminimum

s1zed pacxkets and ten (1V) maximum sizec packets.

bel twvent Ccocunters

In order to provide for perfocrmance measurement, and

ciagnostic purposes, a rumber of evert counters are provided by the

pOLte These record the occuirence of certaifi eEvenitsy, ahd <Can De

read and cleared upon commanc by the coriver program. These event

counters go not necessarily reccrd, of 1imply, abnormal errors,

although hign counting rates for some o1l them may 1lndeed point to a

flel Cwcle Or coitware feilure. 4 list of the applicable events is

glven beiow?

ie Feceived a byte (11

e Transwited a bDyte L13

Je Kecelved a frame

4e Iransmited a frame

5« Hecelved a multi-cast byte L[1]

be Kecelveu a multi-cast frame

7« Transmited a frame that was initially defered

be iransmited a firaime with a single coalision

Y. Transmpited a frame with multiple coilisions

10, Falrleg tc successtully transeitl a2 i1rame

le Send fziiute reasorn bit mask [Z3

12. idransmited 5 frame with a late coilision

13. <Collisict cetect check faiied to assert

11 #2173 tc succosstully receive o freome
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1be kecelved fallule teason bit mask L]

1. Discarded a datagram for Unknown Protocol Type free gueue

17. Discardec a datayrem for Protocol Type entry 1 free gueue

1l LUlscarded @ catagram for Protocol Type entry 2 free gueue

(2
8]19. Discarded a datagrarm for Protocol Type entry free gueue

20. Dbiscarded a datayrsm for Protocol Type entry 4 free queue

21« Ulscarded a datagram for Protocol Type entry 5 free queue

22+ Discarded a datayrar for Frotocol Type entry & free gueue

23« ULiliscarded a datagyram ftor Frotocol Type entry 7 free gueue

24. LDiscarded a datagram ftor trotocol Type entry 8 free queue

25« Lilscarcec¢ a datagran for Protocoul Type entry Y free queue

25. Discarded a datayrar tor Protocol Type entry 10 free qgueue

27. LUlscardec & Jatagras for Protocoi Type entry 11 free gqueu=

e LisCarded o datayram for ¥rotocol ype entry 12 iree gqgueue

2% Liscardec a datagrem for Protocol Type entry 13 free gueue

30, Discarded a datagrapm for Protocol fype entry 14 free queue

3l. LUiscarded a datagraw ftor Protocol Type entry 15 free gueue

3¢. Discardec a datagran for Protocol Type entry N free gueue

£13 Although this counter is indicated as counting when a

byte 1s trarsfered, ir the 1irterest of efficiency the total ot

pytes transfered inu ¢ wacket transmit o4 receive is added to the

appropriate counter atter the transter 13 complete. Listing these

evert courters ir the feshion incdiceated 1is a3 gced abstraction.

£21 This Dbit mask provides an indication of which errors

have occufed, but does not 1ndicate how gany of which errors have

uccuied. The bit nask iz defired ir ttrte secticn describing the

xead Couunters commande.

Y o
t

2 G€ 3 zr fertormance Ccunters cormand reads the

values of these -12 and returns them 1n 3 resporise packete.&
y
 
o

& e bo
e

o ¢
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be9 MUP Messaye Hanaling

It i1s required by the #tetwork Maragment specification that

each NI noce handle certain VMalnitenance Uperation Protocol

messages, 1in particuliar, HRequest IL (RELID), Loogback (LPEK), and

#ead Counters (KDCNT.) In addition, the Ethernet blue book

specifies these client layer protocols. Due t¢ wicrocode space

consliderations, these features are not implemented in the NKNI20 port

microcode.

b.10 Eroadcast Cf Systewm 10D

Tt is reguired by the NI product architecture for each NI node

to perlodically tUtranseltl o system Iy wessaye 0N the sSystem

configuration puiticast addresse. The pcert will not perform this

functione. It is the responsibility of the port driver and

operating system to provide this feature.

tell Fort states

ny
hvole are four LCC M1 port states. These states are iistedt

E21Cine

l. Lisavled - The gort 1s offline; Local commands will be

PIOCesseCe

2 Initiaglize - The port is coming online; functionality not vyet

avaiiable.

Je Etnabled - The port 1s oniine; ftull functionality is available.

4. Halted - The port microseguencer 1is halted; nothing 1is

available.

These four states ftora a complete description of the port

S5tate.

Te0 COEMANG SPECIFICATIUN

The fcllowing sections «discuss tire format of the various

COomEanIs anc fesp0isey Ihot the LG H1 pOorY tecdygnlizes, and cafi

pro-uce.
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T¢1 FLAGS piedd

The format of the FLAGS field is stow below: Note that there

alfe two formats; one for the Send Detagram command and response

{and the Latagram Recelved Tresponse,) and one for all other

commands and responses.

¢ i P 3 4 5 3] 7
.’.-------+----—-—+- ----- -+-————«—--+ ------- *--—--——.’.-- ..... ’.—-----—*

} Pack | I1CRC § FAU } EKSVD | B5D | ESVD | RSVD | Resp |

.-- —— +_------*------—+ s o -l A - —— --*——-----4---- —---*--—-—-‘*-

Not Send Datagram

| ESVu | FEVD | &SVYL | REYD ESYL § nSVD JCLECIE | Resp |
- ——— - A e e - —— +——----—+—--—----‘-—---—--—+—-—-—---—*---———-+--:—--——u‘-

rack

Packing ¥oermat - Detfines the oreckirg tormat tor non-EBSD

dalaylaabe 1 luls pat is G, tie dalaQiam 1s In Ladustry

comratible wedes 17 this bit is 1, the Satagras is in hich density

woues A1l detagrams dre always lransmitted left-to-righte.

8BS0

Fufier Steyment Descriptor - 1f thils bit is 1, the datagram 1is

using the ESL format described under the Send Latagram command. If

the bit 1s 9, the datagram is in “immediate” nicde; that 1is, the

data to be transmitted follows the destination address in the queue

entries.

ICRC

miieis set, the port ariver has gppended @ 1our character CkL at

the end of the datagram. This CKL 15 to be used 1instead of the

internally generated (CP(, This feature must be wused 1in the

transwi1ssion of selft-directed datagremz. The length rields 1n the

command packets ¢o NUT refiect the adcecition of the four extra

characters.
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vhen set, the port wi1ll pad packets less than the Ethernet

minlauw slze Dby 4appending 44 bytes to the end oif the packet. 1In

addition, two bytes 1incdicating the veiic data 1length will be

prepended to the text data. These length bytes are transmitted low

order byte lirst, and indicate the nusber of actual text bytes (not

including pedding) thet occur within the packet. The two length

bytes are aiways trenssitted when paddiryg is enabled, regardless of

mhethel padding #as necessary for & par ticular packetl transmitted.

¥hen clear, the pcit dces not ¢¢ such padding. 1If a packet is

pvadded, it will be padded with zeros. 1If a packet 1s presented to

the port without this bit set, and it is less than 46 bytes, an

error resperse for 2 Yiurt® packet is generatec. Packets presented

thdt ale laryer then Lhe maxihuls cthelnet packet size aluways cause

a4 length error, «4nd geneiate an €rror response packet.

Resg

vacroarTe - wnhen o tnis it iz 1, tne: ort witl =23woys buitl? 2

resronse atter processirg the conmrand.

CLrCIiR

This field 15 valicd only for the Read Counters compande. 1t

this ©it 1s s3et, sll the counters will be cleared after their

Valled ale Lepulled 10 the Fesponhise packet for this coawaiide

Ted Status rField

The fcliowing field 1s used by the port tc report the status

of <« completed command. This field agpears in the command opcode

wOrd of the gueue entry. %hen wvalid, this tield 1indicates the

iogging of zn excegption event.

4 1 P 3 3 5 6 7

pm——————— m———— e m e e m— - - 4mm————

| Spare | Sendys i trror Type ] Error |

i | Recelvel i i i i i i

g b m————f o —————— d o ——— - ————— —

send J Hecelve

¥henp tnls nit 13 2ero, an =ITor gocurred onp receive; recaive
faillec. Wihien this {1t 1s one, 4ain error cccurred onh transmit;

transeisalon faiieca
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Lrror iype

This fi€eld indicates the error evert being¢ logged. The field

1s set according to tne iollowing table:s

Eit value “vent type

(octal)

00 excessive collisions [23

o1 Carrier check failed (carrier iost) (23

£2 Collisicr detect check tailed

03 short circuit [4]

04 Jpen circuit [£41]

U5 Frame tco iong

06 Remote fzilure to defer (late collision)

G7 #lock check error (CRC error)

iv rianling erior

i1 bata overrun (NIan butier space exhausted)

12 Untecognized piotocol type

13 Frame too short (31

31 Tveun tenrcth violation

32 illegazi1 PLTI function

33 Unteccgnized command

34 Tuffer length viclativa [1]

35 *ree bufrter i11st parity error L5i

36 fransmit buffer parity erior

£i) ful o Ltiranswissivil, Lthis eilcid meaus that the lenyth

information in the transwitted ESD was inconsistent. {One such case

15 when the length field of the transmitted datagram does not match

the totzl length oi the BSDs to be transmittede.

[Z] whern this event is being icggec, bits 26-35 of the opcode

word 1n the queue entry become the TLK reterence number optained

irom the N1a when the cttor cccurred. 1his indicates the time, in

i00 nsec tics, fror the time the trensmission started until the

error event was detected by the KIAR hardwdare.

£33 Thisc error occurs only shen pedding of the transmitted

frame 1s disebhlec, 2arc¢ the freme length 1is smaller thanrn the

smallest legel Ethernet irame sizZe o0f 46 datzs bytes ({64 pytes

including ali physical channel protocol.) No indication 1s given 1if

the frame sl1ze wouid be runt, and pacding 1s enabled. In that

case¢, the freme 1s padded as noted irn the description of the FAD

tlage.

{4} Theze errvors are not Jdetectable using the M12: module.

These error bits will never Le sete idhey are included to confora

with the Network Hanagepent functlonal specification,

2
s
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5] Thils 15 a8 harcoware erioi; 1t is reported here aue to

unusuai action on the part of the poert harcdware. Thls error 1s

recoverec by doing a ccnplete, asyrchrorous initiailization of the

wlAe Any traeanssissiorn 1n progress 15 loste. The recelve in

progress is lost. Any packets stored 1n the NI2 bufiers are joste.

NG 1ncrement oif datagram dlscarded ccounters 1s made. This error

cannot e recovered. Port operation continues, howevere. If the

driver seehis many ot these, 1t should shut the port downe.

trror

¥hen this bit is zero, the status Ifield has no meaning; and

Must He Zerc. Fhen this bit is one, the status field is reporting

an error evert; the ztove definition of the error type tields, and

Ul the cirectlion fieid Ccukes lilto efiect.

Te3 Send Latagram

st Uatacrar cRvsern 2n M1 oceteaian to be hyutlt ard sent toLN B]

the destination port addresse.

Tedel SkLLG Compang -

The gueue entry must be allocated on a4 four wofd boundalye.

valad byltes gie waiwéys traliswittec frow sefit to righte That is, for

4 glven woid, the data in bits 0-7 1is transmitted first, the data

in pits ¢-1% 1s transmitted second, the data in bits 16-24 is

transmitted third, etc. This left to right format is the norm for

all cata trarsmitted.

Note that chains of BSUs anag text length fields must always

doscribe fuil bytese. It is illegal for & buffer to teraminate in

the middie ol a byte. The result if this restriction is violated

15 undefined; ine sSystex may fail.

A byte pay be split accross tsce B&0Ds 1f both are 1in high

density mode, and the first ESE terwinates in 2 wor?d boundary which

15 the end of the 1irst w0rd of 2 twWO WCI4 palle

Thne forwat ¢f this command as & command queus entry Iis

specltlea below:
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SNLLG Comaand Formet (ESDs)

§ o e e o e o = +

i Queue FLINE i

e e i e i o e e 2 S o o +

i Queue ELINEK i

T R e +

i Keserved for Sottware i

e +

I <= ] <§-18> | <16=23> j i

i status } Flacgs i OUpcode i MBZ |
e e e e o ————— - ————— e e e 2 e 2 e e +

<C-13> ! <19-3“ |

i MEZ ] Length ¢f text data |
o e o o - e o o eo o e +

i i <16-31> i i

| ¥EZ Il +trotocoi Type Value i |

-o o - -

i FREZE header acdress ]

e= = - = = = +

1 ich crdar Poztirnaticr )

B eo o — iee e e +

1 LOw vluel Lestinatlon {

P e - —— e e e e et e r e e e - - - ————————— +

i ol bhase 3aaless i

o ——————— eo s e e i - ee +

o o o e e e 2 e e e e o e o e +

i *Queue £ng i

o e o i +

Note thet although the ESD may be zllocated swithin the queue

entry that the &Sl header must still pe allocated on a four word

poundarye. frow the dlacram it is clear that the BSD base address

is not allocezted at the end of a four swcrd block. Thus, the driver

cannot start tne PS50 until the first four wor¢ poundary following

the P50 base address pointer. #1s0 teuwember that this BSD base

peointer 13 a physical address.
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SNLTG Command Format {(non-Lsi)

o e e e e e e e +

| Gueue FLINEK |

e e e e e e e e e e e e e - —_————————— +

i Gueue BLINK i

o e e e o e e o e +

i Keserved for Softwmare |
T —— - ————— - [P— B Ta— _+

i <6-D | <8-15> { <16=-23> i i

] Status 1 Flags i Cpcode | MEZ ]
. — — — — — — — ———————————————— - - +

i <0-19> i €<20-35> i

| ¥EZ { Length of text data |

T T T T N T TR T TR TR TR NN S AR A M MR G MR A S A e N e A TN - +

i i £16=31> i 1

i Mo d j Protocol Type Value |} |

e +

i FREEG hegder address i

o e e +

1 ¥ioh or e Vegtian=ticr H

e e etD et T R +

i Low ofder Cestipgation i

A e e e = e = = - e +

i Text uvata & {

e e e e e e e e e e e e o +

i Text Data 1 i

et ee e e e +

i {extl Data < |
T e e o - +

pmm—————— - o = e e e e o o e o e -

i Text Data nN-1 i
.*—-—————————————— P P— WS S WIS AR e GEN AN W A s e T W TR R W AR WG R G A YN SN W R ‘-—---i.

i Text Data b i
fmm————————————————— ee -

i *Gueue End i

e +

whien this coEmand 15 1ssued, the peoert will build and send

datagram to the gport aesignated,

@

upcece
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ror a Send Dataglam command, the opcode fieid 1s a 1le

High /7 Low DJestination

These two words specify the destination address of the packete.

Thneir format 15 described below: Note that byte 0 is the first

byte transmitte¢ on the KlI, anc byte 5 1is the 1last byte

transmittede. L1t 31 o1 the high order destination is therefore the

¥ulticast adoress pite This orderinyg 1s compatible «&ith the

ordering for VAaX HdNls.

Destination Address format

0....09'.’.7 8.""...’15 100.’.".'23 ‘4.'."”'31 32-35

I e o i e Tl12 o " s 0 +

i fyte 3 i tylte 2 }] bByte 1 i %yte 0 l MHEZ | Low

o e e e -~ +

Iz 1L LN TR h R 41 1Y E O DI =g
% 8 % & &% & & 3 & F & & 0 4 b 4 B ¥ & ¢ B PR I I DN IR R I TN T “ AW B BB W e S _ L - & -t

+ —————————————— W AED A WS SN WS R B D GND MRS WM VES WS WS SR SER WER GEP SR G AR R A D SR NS A A -------—-~-—-*

i MFid i cyle & i byte 4 i Mbi t dign
N S G e G S S e D G AR R W R A e D S i —. RS WS W N IS m R WD Mp WS WD W S A W A W W W D W WD W A WO W w—» = .*

ievex LbLbwind BResdplliie -

A resporse to the SHNDDG command w11l be built it 1) an error

occurred during processing of the coammand, o1 2) the xesp bit of

the FLAGS tield of the orilginal datagram packet was sete. The

tormat of the returned packet is shown below. Note that the format

0l the commara follows the format of tne original response; 1e€ay

1f the BE5D bit of the FLAGS field was or, then the response will be

in B5D format as welie The format will be as follows for a Non-BSD

packets
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DGSKT Response tormat (Non-gslh)

== +

i Gueue FLINEK i

e o o o o T e e +

i Queue BLINK i

o e e= ——— +

i Reserved fcr Software i
r__---_-_-—,____..___-_--_--_,_---__-_—_--—_-_--—-__________ +

i <0-"> I <8-1%> | <l6-23> | i
I Status | Flags i Cpcode | MBZ i

o e e e e e e e2 e i e +

i <C-1 ] <20 35> i
{ PYL l Length of text data |}
$ e . - .- . - WS A T . . A . W - S - +

i i <ib=-31> i i

3 MBZ i Frotocoi Type Value | |

o = e e 2 2 e o +

i FRELG heacel acdress i

e e e ee +

! “ish ecr-der faztinatior {

f e - - - e " - - +

i LOw viagel Lestinuslion i

e m e — e ——————————————————— +

i Text Lata U i

e,e e, e, ———— ———————————————_———- - —— +

i ~ Text Lata 1 i

4 e e e o e e o e e 2 o o +

i Text Data = l

ee o e 2 o o o +

.*. —————————— A AN WD SER W T N ARG AW W WNR GED AER MRS WED AN SR AR GUR AN MR SED W D D GER WS MRS WND D ARG AUD AN RS S SRN HNR W W RN AN D G D 4ED A *

i Text flatd A-1 i

pmm————————— o - —————————— —————— -

i Text Data N i

§ o e e +

The forrat of 2 response for a sepc cdatacram command packet

with the BSE bit of the FLAGS tield set 15 shown below:
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LUCSNT HResponse tornat (BSD)

o e e e e e -

] fueue FLINEK i

e, ——————————— o. i ————————-

i Gueue BLINK {

fmm—————————————— e ——— —————

{ neserved for Software i
fmmmmmmmm—= em e e e e e e e e e e e o

i <u-7> | <B=-1i5> | <16-23> i i

| status | Flilags i Upcode | MBZ |

i <0-19> § <20=-35> H

i MELZ ! Length of text data |

4 —————-— e e - = +

i l <16-31> I
i MbZ i FProtocol Type Jalue i i

e o e — —— ————————————— — ———

I FREEG header address i
fmm——————————————— - -e e ——————

! Y15h orAdsr testinztign !

ee e, e - —————e —-— ——r e e ——————— —————1

i LoWw 0ider Testlration i

e e e e e e - —————— - e ————— ————

i SU hése address i

e e e e e e e e e e +

e e e e e -, e e ase s ce— . -————— -——— +

i Text w }

e ————— -—————————— ——————— o i e e +

The ftoramat of the 1individual #«0rds and the ©bits therein

conicrim to the 1niformationn given for the Send Datagram command

format, abhove.

7.3.2 DCECY Pesponse -

wheli a catagrem 15 recelved, esgpense packel 1s bpulit. The

forwat oO1 a received detagram 1s as ifollowse woOote that a received

gatagras 1s rever teceived as a 50 packet.

m
 
o
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LGKCV Lesponse rormatl

2 +

i fueue FLINK |

e . =" +

i Queue PELINK i

e e +

| Reserved for Soitware i

fmm————————————————————— e ————————+

i <0=-7> | <8-18> |} <16-23> l i
i Status | Flags | Cpcode } MEZ |

e et e —— +

i <0-19> | <20~35) |

i MEZ ] Length cf text data |

T o - = - " T +

i High order bestination i

B e e e +

i Lok order Destiration i
o o e e e T S o 2 S e o o +

i Bigh order 3Source i

d e e e e e e . = —-————— +

i .o« order tource l

T e e e e T e -—

i i (16 JI) i i

| MU i ¢rotocoi Type vValue | i

d o = = o o o o +

t=-=} Date Polinter i

] temrcccc e c s e, e —— ———————— +

i

|

i

!
] 4+ e e e e ————— +

+=>1} Text bData € i

e e = - = +

i Text Uata 1 l

o e e e e o e e e o s +

{ Text Latas < i

e -m - S e S aa = - ————-———————— +

e e e e e T 2 +

i Text Uata K- i

F o e e = e - - - +

| Text Lata & |
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Lycode

The Upcode fielc for a recelived datagram 15 Z.

Length of Text Latcz

This tield contains the length of the transfered text data in

pytes, plus four (4) to include the cyclic redundancy check bytes

at the end oif the packet.The jength value doces not 1nclude the

packet header. This 1is the 1length of the data portion of the

gdatagram. The packet length 1iielc always 1indicates the actual

nupber of tytes in the packet, even if the packet 1s too long, or

in anr efrci ¢f some s0pt occurs. Note that the received CRC bytes

are placed into the host memory buiffer immeciately following the
enda of memory ¢atas. This 1s to aiiow a soltware double check of

packet 1intecrity. It the ©vacket is toc large for the receiving

buffer, data ic delivered until the end of the butier 1s reached.

No CRC 1s gppended to the dats in this case. In no case will the

gata transtfered to memciy (incluglrg CRL) exceec the boundary of

Lthe butfiers

rrotococl Tygpe

Thits fiel? containe the protocol type o1 the received packel.

the format for this tieio 1s the ssme as Ior the send datagraam

command, and as tor the protocol type field of an PTT entrye. Note

that the protocol type free gueue heeder address 1s omitted from

the recelved packet. 1inh Tthis case, the 1nformation 1s superiluouse.

Destination High/Lcu

This field contains the destination port address as recelved

fror the ¥] wire. This field 1s included so that messages received

for & multicest aduress can pe distinguished trow messages received

for the physical address of the port.

Source High/Low

This {i1eid¢ contains the originating port addresse. The toraat

of this address 1s g¢iven below. In the followlng diagram, byte O

is the first byte received overl the &1 wire. Byte 5 1is the last

tyte recelvec. Ihus, pit 21 is the mul ticast address Dit.
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Foit address Format

8-0.nan-.o7 fio.ooaooaoig 15000....-23 ééao.taoo'jl 32‘35
-- ——— - —— ——— - +

| kyte 2 i Eyte <« i Hyte 1 i bByte O i MBZ | Lows

e = ——— - — - ———— A D T T~ —— v - -

pulticast bit

{}'.’.0.0”80"........15 16..."’..23 24."..."31 32-35

tmmmm————— o ,—————- e ——————————— -4+

i MEZ i Fyte & | HByte 4 i MBZ | digh

fo——— —————————————— —— o eo e o s e o e

Data Fointery

This woid conlszins the physical cddress of the area where data

15 stored. The text srea pointed to 15 assumed word aligned, and

ir irdustry cornatinls wecoe,

Text Data

Text UData O contairns the first tylte o1 the received packet.

The text portion of & receivead datagiam is always stored left to

right. That is, the first byte of text received will be placed

ithto woits =7 of thie fiiot text weiGu, the second byte of text

recelved wili be placed 1into bits &-15, the third i1into bits 1¢-23,

the fourth into bits 24-31, etc. This c¢ccurs for all data modes.

T«4 Loau rrotocol Type Table

¥hen this command is 1ssued, the ?1T specified will be cached

internally to the porte. Note that the protocol free gqueue

adGresses are cachec internally a3s mell; this means that the free

gqueue headers cannot chenge addresses uriess this command 1S 1issued

as well., HNote that the addresses specitisd in this table point to

the free (gueue header, not to the tirst gqueue entry ot the Yueue

chalne.

dfter nort initialization, no protocol types are enabled. 4All

irames which pass TreCelve address tiidtering will be delivered to

the unknowWnh rotorci Tyre queue.
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Thie adcless of the ¢TT specified ir the PCR may not be altered

in Iurn1ing port withceut doing arn initielizatiol.8 
1]

In oruer to add or delete & new protocol type to or trom a

running port, & new protocci tyge tarle is bullt over the old at

the zddress specified by the driver in the PCPE pointer to the PTT,

including the new protccol types, znd cmitting any which are to be

deleted. 4s before, the table must be built with the protocois in

ascerding cirder. This applies even tc entries which are disabied

when the table is loadede. The port sets the ensble bits of the

protocol types that 2re to be enabled, and issues the LUPTT

command. when the PTITLL response 1s received by the driver, the

new protocol types are in effect.

S1Nce no resvonses to received Jdategrams will be started while

tne l1loau oif this table 1s 1 progress, there 1s no danger of

compromising the gueue structures.

In oruer to enable or disabile a glven protocol type without

rewoving <o©r adding pictoceols from the PTT, the port need only set
the enavble bLits in the protocol type taple &s appropriate, and
- - § friyP H e e Wa - y1oave 2 A PePT cAampranaA oo hefore,

fetdel LublT Commsand - The tormat of this cogmand 15 Sspeciftied

DRIOWS

LDPTT Command Format

pm—————— ————— e e —,————————— oo e o e o

i Gueue FLINFK i
pm———e ———— —————e e e —————— -————————————————— ee e e o

i wueue BLIWNK i
§ o o i 2

| neserved for Sotftware ]

.‘. ————————————— E I IR T P A S A A s dun TR AN W -—-------—--------—‘

i <$=D | <B=1%> | 16=-23» i i

| Status I Flacs i Cpcode { MEZ |

TR MG MDA- S s S S S e e e e e e - - -

upcode

The opcode for this command packet 13 3. #hien the command is

recognized, the ¥Yrotocol Type iable is internally cached. There is

U cuGlTIOne!l guede udleé.
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1t the LOPTT comwsnc 15 not executed before enabling the port

after 1nltiziizaticon, then no f[pictoccl types are enabled. ANy

packets that pass the receive address filter will be 1iinked onto

the Unknown Protocol Type queue.

Ted4ez FTTLD Response -

Thie Load¢ riotocoli Type lTable commend signais completion by

building & respcnse, and putting that response onto the end of the

response gueus. The format oi that resgonse 1s given below:

PTTLL Response kormat

e — . e, ———————— B +

] Gueue FLINK |

prmm————————————————— ———————————— ———————————_————————e +

i Gueue BLIANK |

fomm———— iy e mmm e —r e c————————— ——————

{ reserved for S5ottware |

prmm———————— ————————— ———————— ————— e ———— e ——————— -

i <3=7 | <&5=15> | <16=-723> i ]

i Status | triags } tpcude } MBL i

o = ——————

The driver should not assume that ¢ protocol type has been

enabied untii this 1esponse 1s received from a Load PTT commande.

The Lpcode and flays arfe 010t modified Oy this Ccoumands

75 Load Muilti-cast Adcdress Tabile

“hen this comwanda 1& 1ssuec, the Multi-cast address table

(¥CAT) is dosded from the table whuse address is specified by the

FCha At initialization time, no multi cast addresses are enabled.

In orusi (o aad lete a suiti-cast address to or from a

running port, 2 SCAT is built in memory at the address pcinted to

by the PC® M({CAT base address pointer xith the addresses in

ncreasing nmumerical ooder. Then the LUNMCAT comuand 1s 1issued.

kher the resporse t¢ this commard 1is returned the multi-cast

addresses specified in this table are irn eifect.

or e

T 15



LCG Ni Fceit 2rchilitecture Specificatior FEY €.0 Page 471

COMEPALY CONFTIUFRKTIAL

Tebe1l LL¥CART Command -

The taple is loaded into the inteinal cache of the port. This

tabie must follow the format stated for the ¥CAT. This table must

be loaded before acdress checking will take effect.

LUMCAT Comaand Format

o o o e o e o e ————————— ———————————————————————

i wueue FLInK H
$omm————— ————— e ———— e ————— e —————— ———————

{ Gueue ELINE |

oe ——————————————— - ——————————— e ———————

i keserved for Software i

Fm———— ——————————— - - e e e e e e e - +

i o=, | <u=1%> i Klo=-c30 i i

o e e ee e e +

Lpcode

Fhp acapraTion macc tAT TRIC FOETR C Lo . Thorre 13 02 cther

T the nuiti-ciaot ocdrecs table io uot louced before enauvling

the pourt aiter 1inltigilzation, then no wulti-cast address are

eiableds 1he rtecelve accless fliter wi1ll reject &il wmulti-cast

packets, except for those noted abovee.

TeS5ezs NMCATLL Respcrnse -

The successiul completion oi the LIMCAT command is signaled by

the building of the foliowing response on the response gueue. The

torpraet oi the response is 1llustrated pelow: Kote that the driver

can assume toat the specified Multi-cuast address table has been

ioaded only efter 1t has received this response packet.
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#“CATLD Response rormat

F o - - - o e e -

i Gueue FLINEK |

o e e e e e - e e e2

i Queue BLINK i
o - - - . ——— -— - o

i xebe{ved fcr sSoftuare i

o e -1 o e —-———

i <=1 j <&=15> |} <1c-zs) i |

i utatbb | ”1aga i fpcoce i MEZ |

tm———————— - = - o e e - - e e

sote laal Llhe iesponse is bullt only 11 tne ariver sels the «bLSE

bit of the flags field in the originai command packet. The command

opcoce and filags ate not modifiec by this command.

7.5 wermd trd cjear Perfarrarace Counters

{ I wlil re3d Lthe perioimanCe cCounters, retuining

e in the CHNTEC respgonse, aind clesr the perftormance event

counters as specirfied by the CLCKT bit in the flags byte of the

Comganda

Tebsai ©#CCAT Comizang =

Tite formal of the command gueue entiy to accomplish this 1is

given below?

#CUNT Command bFcocrmat

+ _____ R———— --_‘------_-_‘-_..--_-----_--_--'--_---*

| Gueue FLINEK i

ee — - - e—— - ———-—— —— -4

i Gueue ELIn? {
e——— - - e o e o e e e e e e

| saserve4 for Sottware |

e —— e — e ——————————————- - - - o e

i <0=7> {K85-13> {14) <i5>) 16=23> i i

! Status )} Flacs CLKCTE { Locode MBZ i
.*.-- ————————————————————————— - wm me e Wy an w W - . m e -----——-—---—+
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vpcode

The opcode {01 this command packet 1S 4. This command does

10t generate zn NI packets A response 1s built if the RESP bit in

the flays word is set.

CLECTR <14> (Clear Courters)

This bui in the flags obyte specifies whether the event

counters ar€ to be cleared by the command after the values are

read. If this bit is a8 1, then the courters will be cleared.

The Datagrais discérded counters are kept for each of the

vrotocol type gueues, and for the uwnknown protocol type queue.

Thus, Ltbe driver <ab gel an indicaticn wsnen & piotocoi type free

gUeue 1s exhausted by execution of this cogmmande 4 counter is

returned foi every ptotocol type entry ellowed in the PTT. Those

coulsters which correspond with proetocoi type e€ntries wmilch are not

¢nabled are returned with & valus of zero.

Teves Culol respobse =

It the #rot o1 the rLAGS fielc cr tne original command pacxet

15 oh, then & Iespgonhse to the above cowdand 15 pulit. The response

has the fclicwing format:

CiviCl wKedponise bturwat

+ -------------- -—an e me ae e as D MRS W MR AW AND WE AR WD SER AR AR SND MED VIR G SRS I RN TS A AR AR NS W MER WED A TR -----—.’.

| Gueue FLINK i
m————— e ———— e ————— e e e e e e o e

i Gueue ELINK i
+-- .............. A S R R R R S W SR AR NS AR M AEE NP A AR WS VED WD AN N WD A AR R AN VR W ---------+

i rebethd fcr aOit%ar“ i

fm—————— ————————— ————— —— e ——————————— ———————— ———

| (G-i) | <E=1%5> <16-zd> { i

frmm—————————————— emm e —————— —————— - ——————————— +

i R i

pmm————— ———————— - - ————————————_————

i uX |
Ge ———————— ——————— -

fomm——————— ———mm—e ———————— —————————— T

i rx i

o o — — — — — — —— ———— —— —— —— ——— —————————————— +

i MLER i
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{ MCF K |
o e e i —————————— e +

i FXIL i
* ---------------------------- W IR WS WER N SR MRS WS W AER AN VER Em AW AR MNP AR NS G WE G AN WRS WP WD GE S S *

i FX5C I
o e e e e e o e S 2 o 2 2 -+

i FXMC i

4 e e e e i e e e +

H XF |
o i e e i e e e e e e e e e s e e e +

i XF oy i

e————— e, ————————— +

i CLCF i

o o e e e e o e e 2 o e 2 +

j RF |
T T T T T T s ——— T—— -

i RPEW |
e e e e e 2 2 e o +

i Louet i

o e e e —————————— ———_—————— +

i CDETI i
T AR D e W D AR AN GRS WIS W R W AN SRS AN AR AR D WD SN T B W AR R WS R W e @S NS WS WD WS G TN AR W W M VR G TE MRS WS M W W A A AR e 4

i EopT2 |
e————— e~ e e ——————————— +

{ COET3 ]

F o o e o +

i LLPT4 i

e e me— e — e —e—— e — e ————— -4

i LDETS i

o — e — - ————————————- etLTT ppp— +

i CDET6 i
e e e e e +

§ DDETT i

F o o e e i S o e e o 2 o +

i LDPTH i

e T T T —— i——————— e +

i CDPTY |
- - -~- - - U—— -

i CpP110 i
fmme———————— e e——— e- e e ——————— +

i bopPT1l ]
t——— —— e e e e e e e e +

i PEPT12 i
+-v______ [P ——— AN MER S SER GER VR MM MM G GNR WD SR S GNR MR R R YR A S TS NSNS WS WU RN e WD W AN NS WA GND W NS AN NS WED WS SR _,—--*

i DLPT13 i
*-_------------------------ PT——— BT T— _-*

[ secense i
A e +

i PEPTR=1 !
* ---------------------- E L B R & B 3 ] Y AU CAD AR S NG NN YN MR WSS MBS VRN NS VN WD AR AR S RS AN SN S BN R S WHE W +

i DiLPin i
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e m— e m e — ., — e —————- - e e o e e ek 4

i UKFD i
1,.....__..-_... .................................................. +

i LCVR }
ee o e e o o o e - o o e o e e e -

i SEUA i
* ......................................................... .’.

| UBUA i
f---—-"‘"‘-______ -_---—--_-_-_----,—---_-----—_---_‘-_------,.'.

i KSVD H

o 2 o ee +

By combining the read and clear commands, the driver Knows

that the event counters are not skeswed swhen a clear command is

1n the foliowing, note that a packet 1is not Mreceived"1S5UEC.

uniess

Th

it passes the recelve address fliter.

ER

Bytes kecelved

is counter represents the nupper of B bit data

characteis recelved as dataegrams OVel Lne Hile

bX

bytes Transmitted

Tuls counter [epiesents Lhe itumeer ol o w0i1ls data

characters transwmitted successfully as catagramss over the il.

¥R

Frames Kecelved

This counter represents the number of frames {(packets)

hhave been received over the NI Wire.

FX

Frames Transpittecd

This counter regresents the nuaber of frames (gackets)

nave been successfuliy trapsmitted cover the &Nl wire.

text

teal

that

that
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Fuiti-Cast Bytes Hecelved

Tunis counter represents the nuaber of B bit bytes received in

packets with the multi-cast bit set in the destination field.

MCFK

Muiti~Cast Frames Recelved

This counter regpresents the numter ot Iframes (packets) that

Wwele received with the apulti-cast bit i the destination field set.

FXIL

YLeties Tiansmitied, Indltialiy velerted

This counter represents the nupber of frames {packets)

transmitted that had¢ to deter to other traeniffic on the NI wire

before transmission. This event is not detectable using the NIA.

Thus, thls ccounter w1ll zlways appear with a value of Zeroe.

FASC

"rages Trarsmitted, Singie Collision

¥

L

Tiils counter regresents thne number of frames (packets) taat

were successtully transmitted, end ahich collided with another

transirlssion exactly oncee.

FAMC

Frawes 1Transmitted, Multiple Collisions

This counter represents the number of frames (packets) that
wele successiuily tiransmitted, and which «collided with another

transpissicn more than cnce.

WL
Al

Transmit Failuyres

This counter represents the number of frames that were not

successiully transumlited. This counter 1s 1acreaented ior
excessive ccllisions, parity errors, etc. This courter is

asscciated with the XFEF, which notes occurance of error classese.
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Xtpes

Transmit Fallure B1L wMask

This counter gives the accumpulated reascrns for transmission

tailures. The bit meanings cre listed rtelow:

1. dits 0-23 -- Unassigned

Z. Bit 24 -- Loss of Carrier

3. it 25 =-- Trensmiter buffer parity e€rror

e Hit 26 == Kewmote failure to deter

Se Bit 27 -- Frame too long

e H1U 4B == Lpen Clicult

Te blL 29 =-- Short ciicuit

e Blt SU == Carrieir check talleg (coililsion detect check failed)

o it 51 == Excoscsive collisions

Cicr

Collision Detect Check Faililed

Thios countet glves the number of times tuat the <collision

getect check tailed alter a transmite. This 15 the number of times

that heartbezt failed to assert after a transauit ended. This

counter has meaning only 1f the 54000 mcde bit 15 sete.

KF

Fecelve Fallures

This counter gives the nusber of recelived frames whose

fieception wultimately 1failed, This counter is assocliated witn the

KFB¥ counter, which marks occurance o¢f the various errcr types.

Receive Failure Eit pask

This counter yives the accumuleted reesons for receive

1z1iuress. dne 21t ceripitions are glyer peicws
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le cits 0=-2¢ -= Unassigned
] . e oo
l 

+

- r
\
 <

«
J i t Free iist parity error

ta overrun (hc free bufters)[ [ r‘
t‘

-

(
W

H k
.

e

I f

T o
l

H

4e Y1t 29 =-- Frame too long

Se BEit 30 =-- framingyg efrror

£ git 31 =-- Hlock check error

CTUFT

valegiga LisCalGed Lol uliKniown rrotucoid lype

This counter keeps track of the nugper o¢f catagrams discarded

tor the Un&known i'rotecol Type free ylieues Any time a datagram 1is

discarded with an unrecognized gprotoccei type, this counter is

Incremented,

*

LivTi - DOF T

Latagres Dilscarded fcor Fiotecol Type N

liiese counters keep track ol the nuamber o1 Gatagrams discarded

ftor each of the protoccl tyie free gueies. Any time a datagram is

¢locarded due 10 no availabie free space, oche ¢f these counters 1is

increamented, if tae fpiotocol type wes recoynized. Thnere aie as

wmany of these counters &s needed to supjport the number of protocoil

types allowec in the N1 Configuraticn RKegister.

URFD

unkecognized Firame Uestilnation

This counter has no meaning for the NI20, and will always be

reported as zero.

gCye

Data Overrun

This counter represents the number of packets that were

receilved ircerrectiy due to buffer space 1n the NIA being

exhiausteds Such pacChkels ale reporiec 1n an erfor response. As

WwHCH GaLa #5 wAan [eCelVel willii be presented to the host. The

ietinth fiejd of the dategram received response wiill represent as

slUch datsy &5 w85 FECELIVEGS
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ShEUA

System PBufter Unévalleble

This counter has no meaning for the HI2C, znd w€will always be

teported as ZCIO.

UBUA

User buffer Unavailable

This counter represents the total rumber of packets discarded

dgue to a free gueue being exhausted. ihis number 1is the sum total

of the Uatagram Uiscarded for Proctocoi Iype “n” counters plus the

Catayram Discarded for Uinknown Protocol Type counter.

ESVu

reseryed for Microccede

This counter is reserved for the port microcode and presently

1t wili pDe returned &as zZeroes.

Tebecei wWFTe¢LI CoOluantC =

Note that executicn ¢l 1liegal or rerdom ccommands wilid

compromise the functionality ot the interface in an indeterminate

fashion. it is recoamended that the port not be executling

wmeahlngfua commands when thls coumand 15 18sueus 1hls command 1is

ior dliayglostic PUTpOsSes onlye.

The command has the foilowing formatl:

aRTPLI Command fFormat

A o o oe e - e e e

i Gueue §lefi i

- —————— —mm—————— ——————— - ——————— - e -

i Gueue fLINR }

d oe e -o o e e - o s o o o s e e +

i keservern for Sottuare {

frmmmmmmm——ee ————— e ————————— —————

i U= } (a-lS) i <lé=23> i i

j otatus i rlags | LCpcode { MBZ i
o ——————— - ——— - -- -~- ——_— — . - - o +

i i X20=-23> i i <Z8=-35> i

i M { Contro: | Ry | #L1 data |
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upcode

The operation code for this packet 1s 6. If the response bit

in the ¥Flags word 1s on, thepn & resgonse contfirming the correct

execution of this cowmsend will be brilt 2and placed onto the

fesponse gqueue anchored in the FPLB. This command, aiong wsith

EDPLY, gives the port driver the sawme visibility into the Port Link

Interface thet the port itself hase.

Control

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

the PL1 when the uwrite cycle is done. The ccmpwand ccdes map into

L1 commands as ugefined in the following table:

Jaiue Functien

(octal)

U - jilieyai

* - RO T ¥YeITRUt

i - wR.FEEELLIST

3 - SkLenbELenUl

3 -~ WRXMTITLACTICH

5 -~ hESehHFELeATTN

14) - bhA«LINKSCTL

7 - DIS.LINKL.CTL

10 - WR.PKEP

il - aRendllebUl

for wore information as to shat these commands do

functionally, please consult the NIA harduare specification. Any

iunction attempted wnichk is not detftined by this table will return

with the status tleld 1indicating an Iilegai PL1 functione.

PLI datsa

This field specifies the PLI dats bits to be placed onto the

PI ghen the wWrite cycle is done., This field is eight pits wide,

Tebeial PLI®RT Response -

ine wilte i cOoOmMany resulis 1n a esponse 1i Lthe wxesSPY it ot

the FwLAg® field of the originzl! racket was set. If built, the

responsue has the fcllowing format:
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tLiskT Kesponse Fogmat

e e o e e e e " 2 e 0 o o e +

i Gueue FLIKK i

e eD P v ————————— — +

i fueue PLIXNK |
o ————————————————— -- - e e o -

i Reserved tor Sottware §

e et e T Ty

i G-I i <E=15> i 1e-23> i |

i Status { Flags i gpcode i MBZ i
o o e e o - e o e 2 e e o o eo e e e e o +

i i <20-23> | | <28=35> {

i MLZ i Control | ERZ | PLY data |

R e e ——————— +

The driver 1s assured that the port 1interiace has executed this

command only zfter the response has beern received.

Tebao Freat toit/line futerface -

atien executed, tnls commabd causes a rREAU PLI cycie to be

execuled, usinyg the coutrol bits speciiiede The data 15 returned

in the Cesponse Jueue entiye

Tebedsi RUPLI Command -

The dates for this command is returred in the response entry

built if the RESP flag is set when the command is executed.

The foruat ¢f this comuwend is specified belows
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RuPLI Compand fFormat

e e e e - e e s ——— - - ———— +

i Lueus fL{fifi {

A e S D 0 S R S 0 0 -

| Gueue ELINK |

o- - = = e +

i Reserved for Software |

o o o e e e e i e

i <C-1> ] <8=-1%5> |} <1€-23> i i

i >tatus | tlags i Upcode i MLZ i
o o e e o e e o e = s o i +

i MR/ i Control | MEZ |
o e e e 2 i +

Tetbedes ¢L1RD Response -

The farntt 2% the responze given te this cormmand 1f the Flzgs

KESP bhit is ¢n 1s specified belows

SLIED Kesponsce forgat

e o e = e +

i Gueue FLIAK i
o o e o e i = e o o e o +

i aueue LLInF ]

e- +

i Reserved ftor Software i

T T e T D T -e ——————

I <0=7i> ] <8=1%5> | <16-43> i |

i Status i Flacs i Upcode i MBZ |

o - o e e +

j I <20-232 1 ] <28-35> |
i MBZ j Control | MEL { ¢L1I data |
pm————— =- ——— ————————— o 2 2 2 e +

dpcode

Tine ogperation code for this packet 15 T. This command dJoes

not cenerate an k] packet. Through this command, the port driveig

can readl any cuantity that the port processor 1tselft can read over

the vlla.
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Control

Thiese four bits specify the ccentrol functicn to be executed

during the read CycCie. The functior executed 1s defined Dby the

tollowing tacle:

Vaiue functicn

{octal)

- Tllegal

- RLREG

FDekELaHUr

-~ RBULXMIT.STATUS

= nbenbLeSialus

'

11 a3 coumend 15 seleclec which is rot defined in this table as

a legal fturction, a response will be generated which the status

field set to "Illegal FL1 function.TM®

PLT datz

Tiiis Lavld (enia btie word that conterits 1t) is present only iu

the Ce5DONsSe DULIT or tnis commant. This occuls when tne Kesde pit

In the fiags field 1s sete in the respcinise, this field 15 the data

that was read frow the FLI by the execution of the RUPLI commande.

1t 15 not recommeinced Lfor the doiver tu execute this coamand

whiie other commands aie pending o0r while packet reception is

enabled. Careless use ot this command can cause the normal port

functionality to be comprouisede.

Tebed EFead &I Statioin Acdless ~-

¥hen executed, this command czuses the NI station address to

be fead from the NI link modude. 1In addition, some status mode

Litls are reads. Thiz data 1s returnec 1n the response queue entry,

if specified by the HFEED Hit in the fizc¢s ¢f the cecmmand.

Teod.1 RENEZA DomuAind =

date reor thig ccexpmand is returred in th

the vt 11 iz set In the comacnd’s

5 ;

, Y ag

EXACULEU. 1t

he response sntry

t1ags f£1in!d 4hen thenulltt if : 1

e forsat 01 1this commahd 15 specifiedCOoOmEana 1

il Cwmy
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KubNSA Command rormat

e = e = = = e o +

i Queue FLIH& |

e e e e e o e S e T 2 L > +

| Gueue ELINK |

S T ———— o e o e -

i Keserved ftor Software |
fm———— e e e o e o o e

i <= I <E=15> | <1€=23> i ]

i Status i ”1aga i Cpcode i MBZ |
ee e e e ————————mm ——————— +

Lpcoge

The operation code for this packel is Be. If the response bit

inh the fiaygs word 185 Ohiy, &8 Tresporse contirming the correct

execution ¢f the conmand will be built end piaced onto the response

gueue uanchored in the bl

Tebhabar wihdkl Hespohine -

11 buiit, the response to the RUNOZ2 command 1s as follows:

BDNSA kesponse format

o o o o. o s e o e e +

i uele FL!&K i

o o o = = T e +

i Pueue ELINK i
o o o . o o O 2 T T S o s S +

i Keserved for Software i

A e e e 4+

i <=7 j (H~15> i <lé- 23} i i

] Status { #lags i Gpcode i MEZ i

Fm——————— ee - o o e +

j{{==merc e cc e e c— e —— - o e 3] L I 3K ]

i High Grder NI Acdress ] MBZ |

o e e e o e > = 2 = 2 2 o +

i Lok Crder N1 Acgress 1 ¥BZ |
-~= -~ v— - - - -

] €0===31>} <34 i £33> i <34> i £35> i

| Mib L | ACKC | AkC § 4000 ¥ode | PRMSC fiode i
4 e e e = e e e o +

[{lmmemm= ——— - 1501<1l==me == ———2331424~ 29)3(3&—35)1

i I RSPA { Ucode vVersion | yfibfir I #PTT |}



W
 
W
 
g

 
g

 
O
O
 
e

 
s

 
W

 
e

 
S

 
i

LCG N1 Port #2rchitecture Specification REV €.0 Page 61
CGMPANY CCNr IDENTIAL

digh/Low N1 2ddress

This value is the physical stetion address stored 1in the

physical address FKAM con the NI link bcard. It ccocrresponds to the

address of the §1 1ink. The format for these words is identical to

the NI station &ddress format for the XL10 station address

iegisteis desciibed i1n &an eariiei seclidii. The initialization

value o1t the physical address RAM 1s the value stored in the

vhysical aadress KUL¥ of the 4la.

ACRC

This bit indicates wmhether the NI iink wiil discard incoming

rackets with LRL errcorse. If set the link «ill accept all incoming

packets with CE8C errors and place theam on the unknown protocol type

free gqueue if an entry 1s &vallible. If reset the link w=ill

discerd adl incoming packets with CEU eIrorse.

The inizlizaticn value it this it 13 zero

AdC

This bit indicates «hether the HI 1link will accept all
pulti-tast packets, (ifI set), or will perform normal multi-cast

addiess 1iitering (il resets)

The initialization value of this bit is D.

84000 ¥ode

This blt shows the culrent state of the H4000 mode bite This

bit 1if set enabies the heartbeat detection checking for the H4000

type NI bus tranceiver. The 1nitieclization value of this bit is 0.

DRMEC %¥ode

Tnis it if set indicates that the link 1s operating in

promiscious aode. All packets detected on the wire will be

interpreted ss heing addressed to this node. The initialization

value of this vit is (e
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bcode Version

This field gives the version of &microcode loaded 1into the

IPa2(~L wvorte 1he initializaticn vaiue of this fieid depends upon

the microcode version loadede.

Tnis lieid gyives ihe number o0f Multi-Cast Address Table

enitries allowede.

Titls 11eld ylves Lhe pumbel oi Yrotocol Iype TtTaple eaniries

Aiioweds.
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Tebet awrite H] Station address -

¥hen executed, this comisand wi

cnn the Hnl1 1ink boatc, as welil

datalink operation.

A response tor this command is

the comiand packet flags byte 1s one

1llustrated beiow?

REV ta0

11 set

as set

cullt

The

Page 63

the physical address RAM

several mode bits for the

only if the kKi3P bit in

forxgat of this command 1s

WRTNSA Command Forumat

4 o =——————— +

i tueue FLIANK i

o e = e e +

H fueue ELINK i

e == - e +

H vostrve? fer Cottulre H

fmm—————— o= +

i <U="1 } KE-1%> |} le=23> I i

i otatus i Flaus i dpcode H Miia i

T i +

jKUmmmmmmm == ————- e e e e ————— ol)l(3z- 5214

i nigh u:i“r NI Address }] MBZ |

e o o o o o o e -+

i Low uLder hi agixebs } #BZ2 |

o - - +

| <0=-=-=31>{§ <32> | <33> i (34) i <35> i

i MBL i ACRT AwC I E4000 pode | PHRMSC mode |

$m————— e= = +

j{{(==mmmmme e e e c e ———— —-——— -3 (24--—----------35)]

i Must ©Ze cLero } +# Hetries Allowed |
."- ----- O SRS GED VR NS GED AN AN EER A SED WS GER WED SR TR WES SAR IS N SER WM ewe wes THE MR SUn I AW NG SR W ANR ANR WD M YER WG W AEh GEr S WS R AT SR ADE MR CAND WS R ,,*

Cpcode

Tiie opccode for this command is Y.

Fich/Low

Thiz adco

2iny Lourd.

£85 15 uritten te tre

z:

packets with thne

5

ter the CUm{cflf

phy

T Address

phyzic

compietes, the NI
Hlcal addLess speciiieds.

yAM on o Lne N

fink will accept

2zl acdaress
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ACKC

This bit indicates whether the N1 iink will discard incoming

packets with CRC errcrse If set the link will accegpt all incoming
packets with ChC =1rors and place them cn the unknown protocol type

free queue 1f ar entry 1s availliblie. It reset the link will

discard all incoming packets with CRC el1rorse.

The 1inl1zliizstion value 1f this bit 1s zero

AMC

Setting this bit wiil put the port i1into Receive All Multi-Cast

poce. wherr enabled z11 muiticast packets received are passed by

Ltine LeCelve gddless illtlele.

Thie initializstion value of this bit 15 (.

nq4U0U Mode

¥f set by the driver, this tit ¥ill enable £4000 mode; this

wlli enhuabie Deartbeat detectlion checklny by Lile bus transcelver.

This featute is to 21%cw the X¥I link to accept trancelivers that do

neartbeat checkirg (LKL cnivy), or cnes that co not.

PrRESC Mode

1f set Ly the driver, this bit wiii enable promiscious mode.

in this mode &ll packets seen on the KNI cacle Wwill pass the

1eceived address filter. This 1s & dieynostic featuree. Turning

this mode o©n can cause significant degradation of system network

performance, Jdepending upon network loacde. ‘

¥ netrlies Aliowed

vm

3 1ig field specifies how vany retires of retriecable ertors are

to be attempted by the port before the error 1is declared

uncorrectable, The defzault nupbher of retries is 5.

o
t

Tatiabed NERuWT Lesponse -

ine response toreat to tne compmard listen ADOY R 15 given
5 M 2.,.»‘(.}L b I
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NOAWRT Kespoinse format

e e e e e ———————————_— - - +

l &ueua FLINK i
o o e o e e e o e o o 0 e o e S +

i Queue %LINY i
e e e m —m — — e - - ———— +

i Keserved for software i
o — - —————— e +

I <C-7> ] -15> | <1€-23> | |

i btdtLS } Elags i chcce i MBZ ]

o e e e S 2 +

R e L it Rt S 31>1<32-35>}

i %1gh Crder NI Acdress I NBZ |
."'. ----------------------------------------------- [——— f

i Low Order N1 Acdress | MBZ

e e e ————— e —————————— - e +

i <U===31>1 <3<0 <33> i <34> { <35> i

j wiZ i ACREC ANMC i £4000 mode | ERMSC sode |

o, ————— ————— e e, ——————————— +

Ret R R e e P 1€

i “ust Fe Zero | % ketries Allowed |

A e o e = = - = = - +

The Lils 104

for the ar’INSA commanidecefinitions

.0 POKRT KEGISTERS

thils Tresponse

The Cortroijstatus register

iollowing teabiee.

wlldi ©0e unchanged from

is briefly defined in

In the table, the symbol "*Y jindicates that

51t 1s not wiltable anc is always read &s zero. Y4"TM means the

and "4" means that the pit is writable. Refer to158 readable

iPAZC-L Tort Hardware Lpecification tor additional detailse.

65

the

tne

the

bit

the
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tmm— e ————————————— fmm————————— +

jeIT] bIT DEFINITICN | ACCESS |

| i tm———- tm———— +

INGS 1&110 | PORTI

dmm— ee e tm———— pm———— +

100 JPOKRT PRESENT I K 1 *

o ————————— —m—mpmmm——pm———— +

101 JBIAG RQST CSR i & & * 1

T - - Fm———— m————— +

102 jDIAt CSE CHKRAG I O

et e i tm———— tm———-— +

103 1D1AG 1NiT1AL1£hul K | * |

eR il pm———— tm——— +

ic4 jF1 060 L i F 1 2 |

o ———— e e e o +

105 jkEeST I&anRbr? i & 1 ¥ |

b e e o tm———— tr———— +

jO6 JCrAM PARITY Ekk § & | * |

pmmmdmmm—me m e ———— pom———— tm———- +

107 iMBUS LRERCK R R
om e m e e —————— fomm——— pm———— +

108 {1 = | * |

tm g —————— ———————— o tm———— +

135§ o
Re e et T e tm———— tom——— +

110§ | I
foem o ————————————— - fm————— 4

111 }IDbLE LGE? I o | R/ |

o, —————————— m————— 4= ————

il2 jflloA?LL COMFLETEY k| R/® |

R R R +

113 1E8ABLE LL@?LnTEi k | R/¥ |

e T ————— tm———— +

el e ittt t————— $m——- +

115 | L
tomm e— - ———— pm———— o ——— +

116 | to* 1 > 1
D e L Fm———— pm———— +

117 A
et RtttD L PR S R pm——— +

FEV te0 Pagye 6%

tomm et ————— -—— +

{111 EIT DEFINITION | ACCESS |

i | rm————— $m———— +

fNO .1 1KL10 | PORT

o —————————e e e 4 m———— o ————— +

{18 lLLEfiR PURT 1 R/} * |
e et tm———— e +

119 iEIAG TESf EBUF | R/I¥W |} * |
e ——————— m———— P +

i<0 IDIAG GEN ERUS PE] R/¥ l * |

tem et ————— e +

121 {01AG aéL LAK/SGRY) R/% i x

122 IDIAGC SINGLE CYC | R/¥% i * |
$mm—pmmm———————————- $m——— p————— +

123 1 i R/ 1 * |
R R tm———- m————— +

124 jeplUS ?AhITY ERR | R/ | K |

o mp e ——————— pm——— 4————- +

<5 ifkfifi gUsUE LRE § R/%W | R/% i
b e, —————-—— - - 4+

{26 IBLSi EEKCE } Rysv | R/W |

tmmg mmm—mm—————————— to———— tm———— +

127 | CxC QUEUE AVAIL | R/¥ | R/¥ |

D e btttTR T S

<o PRSP QleUE AVAIL | R/% | Rifi i
e e — e ———————— pm———— fomm——— +

129 1SpPAKE | R/7wW | K/fi |

fmmmfmm e —— e —————— pm————— f————— +

§30 JDISAELE i R/m i R/a i
R ——————— pm———— tm————— +

|31 JENABLE ] R/& | R/¥ |}

o e e e e e e e o e e

|32 §HPREC RUN i R/% ! R |

$mm e m—m e ———————— f————— po———— +

i33 {FIA OO i R/I% | SO |

$ommg - ———————————— m——— o

|34 lOIA 01 | k/W | kR
fm——mm————— - e e e mm————

135 jP1la 02 | R/s | R |}

e, ——————— —pm————— fm————

bit 26, vOKT ERROR 1s used by the KLK1 to inform the driver that an

this bit 15 set by the port, the error

has been swritter mith wvalid error

error nas occureda. ¥hen

iogoLt aArea o¢f the FCE

informatione. 11t port 1nterrupts

SEUDPLILLAC. ctiltnerywiss, e 0l1tLs

are enabled, an interrupt is

Deave e saAape delinltion as the

K{LIPE, the ¥ Compruter Irterconrect cevice microccde. This hit is

Cleated LY feodlnyg the status register.
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9.0 DAT# FURMATTING NMCLES

NI20 supports « date formatting mocese. These modes allow the

operating system to specify how the cata is packed in the host’s

memoOLy Ch mencry fead operations and how the port should write the

data 1nto the host’s memory on &rite cperations. These modes are

specifiea in each PBufter Segment Descriptor for that buffer

seygmente These modes are alsc specitied for datagram transfers.

the two modes are industry compatible and high density. In all oif

these modes, the ®most significant Lyte is leit-justified so that

normal PUP10-style byte polnters may be used tc access the data.

Note that it 15 not trivial to wuse standard PDF10-style byte
nolnters in high density mode. The port will always start reading

or «riting data «ith the most significent byte within the sord.

The number of pits within each byte follows the FDBF-11 standard.

inhe celallea aescriptions ol these pdaCik ing fiodes L[011l0uwe.

el Industry Compatible Mode

T Foliowirs fisure 1lluctratel tre 1mtustry sorratible mwore

tor wapping & bHit 81 bytes into 36 hit KLI1D words.

FRLEVIVENIN S { Lu»i“»:!h.lel_?

KL10 wliku

7 VI G 1 c 7 ¢

FL1 BYTE

3,

Y.< nigh Dernsity #oce

Tne following figure i1llustrates tre hich density wode for

mapping 2 bit &I bytes into 36 b1t KL10 words. 1n this mode, 1t 1is

impcrtant to realize thet Y bytes &re pecked inte 2 36-bit wordse

syte 4 1s c=plit acress a word boundery; the most signiticant 4
Fits are stoted In hits 32-3% ¢f the fiist worc of the pair and the

least signiiicant 4 bits are storec in bits (-3 of the second word

01 the TLlT. secaus? ot tne 4 plts stofed 1n tne most significant

cooition 0% the socord wor?, the remzining four hytes are storen

figbht=justifieo 10 the seconu aCide tecause of this byte-packing

pode, sStandels vUFIU DYyle Polnters cohilot e e#s5ily nseag 1o access
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all of tie bytes irn the vutfer.

dIGH DENSITY FORMAT

KL10 wCRD PAIK

FIRET WULRU CF PAILR

) 7 8 15 16 23 21 31 32 35

Fm———————— ——pmmm————————— fmmm—mm————— e ————— $mm———— +

i 1 i { I Byte |
i tyte § H syte 1 i oyte 2 i Byte 3 i i

i i i i | 4 |
mm————————— ipmmmmm——————— g m—————————— pm————— +

7 J 7 G 7 U 7 o 1 4

PLI BYTE

SECCND WCRD CF PAIK

¢ 3 4 11 12 16 20 271 Zb 35

pmm e ———————————prmmm———————— $mmmmm——————— 4 ——————— +

I Byte | i { | i
i i dyte 5 i syte 6 i by te 1 i byte & i
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10.0 &1 CrClbEt SUMMARY

commangd/resgonse
KERXARXXERARKXKR X RA %X kX

snadg/dgsnt

ldmcat/mcatld

ldptt/pttid

rcent/entrce

/dgrevr

witpli/pliurt

rdplijplirc

rdnsa/nscra

wrtroca/nsasrt&Y
}

%1 packet
Lt E 2SRS&R &1

FEV teD

deC
XRA¥X

octal
I P & & &

|

1u

11

Page 6Y

binary
kX Nk kik

0000

000¢C

0000

0000

6000

0000

00040

000V

0000

0001

00190

0011

0100

0101

01190

0111

10090

1001
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110 PHEUGKAMMING MNCTES

The following notes discuss various aspects of programming the

LCG &l port.

11.1 reset

wiieh @ port reset is issued tc a running port, the hardware

will ©be reset, end the port microcode PC will ce set to zero so

that the power=-up, self-check 1nitializztion coce will be executed.

This guarantees that the port wili enter a well cefined state after

the reset. It is 1mportant to realize that z3ll cf the port state

will be lost; all state will rTevert to power-up state.

1l1.2 initiaglization

wien the Lt H1 gport 1s powered up, there 15 no valid

micrceofns ir the cortrcl PAws ((pMSys vallce micrcccede must he

loaded znd started. This 1s the responsipgility ot the TCPS20

moLiteor ot the KIZ20 dliagnostics. ODuring the initislication, the

»0rt micrococe wili perform 2 self-check test if 1t detects an

elL0tr 1L wadl stop at a8 preset ChAM perity €ITroOr. it there 1is no

error, the micrococe wili also set the registers to 1nitialization

values, and enter the DISABLED state. &hen the port microcode sets

the LISABLE CUMPLETE bit in the CSk, the port driver should then

~Lite the PCL gad the 1 Levele It is ot pussible for the port to

request a host interrupt untii the P1 ievel has been written with a

valid assignmente.

Tt is recompendec that queue entries for the Unknown Protocol

1Type Free Queue be large encuygh tc holc the largest legal Ethernet

packet. Including flink, blink, and other overhead wotrds, this 1is

JB88. wofds for an industry compatible sode received datagraie.

TRAERKNXAXKRFINIS
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Address Fliter, 13, 1o, 24, ti

ARC, <&

RROADCAST, 24

Specification, z4

67
,

Hufter Header vescriptor, ’

20Puffer Segment Lescriptcers

33, 35, 31

20

’

Clx

See Channel Comnand ¥ord

Channel Command ¥YWorad, 12

Command

List of, 27

Load Multi-cast Address

46

,oad Protocoi

Yrocessing, 25

Head Counteis,

Read i Station

Kead ¢Ll, 57

Tebt
r

Type Table, 44

zl, 34, 48

Address, 59

(AlI O A TR WL TM~
[ Uy .;l.gk-\,'»\,. Vi ot

send uatagran, U

N1 ootation address, te
P4

*E1Le

Cwl

See Frame Cyclic redundalicy Check

vuly,

Datagram viscard, 2t, z9y-30,

Destinatiocin Address, 71, 39, 43

BKOADCAST, Z4

EPT, 12

Error

Counts, £%-30

Fvents, 12, 34-35,

Reportine, 66

Retries, o4

Lrror worg, 11

51-52, 54

TLACS

CLRCTR, 34

Format, 33

4
40

ICrRC, 27, 35

Pack, 35

AL, 34

S0-49, 62

ion FEV teU Page Index-1

Eufter fegment Descriptors, 20

vestination Address, 34U

Error Logyout Area, 11U

high Lersity, ©7

Industry Compatible, 567

#ulti-cest Address, 22

51 Packet, b

tort Control Block, U

Frotocol Type Table,

rrame

Cyclic kedundancy Check, 7,

By, 33

bestination Address,

vormat, 7, 34

Protocoi Type, 7

S50urce eddress, 1

17

7

Host Addressing, 7

Interlocksy 9

Interru;te, 2%

1Pa2u-L, €5

a1l

tddaressing, 1

Channiel &rrocs, 12

Micrococe Version, b«

#ode Dils

ACRC, o1

AvC, &l

£H4000, 61

FRMSC, o1

FLI Reac, 58

FL1 &rite, 56

Fead #l Station Address, 60

#CF kessace bHandling, 31

multi=-cast Address, 47, ©l1

AMC, 22

Forrat, 22

base gdaress, 14

#ulti-cast Addriess Table

tuaber c¢f entries,HY

N1 Peacret *orrpet, ¢

Upcoce

gatasrap Jeceived, 43
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See EResp Load multi-cast Adauress Tavle,

Foruwat 47

Buffer header LDescriptor, 2¢C Logd bPrctocol Type Table, 45
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COME AhY CUNFIDERTIAL

weaa Counters, 49

Beaa rL1I, 58, »d

Send Uatagram, I3

sumpmary, 59

drite NI Station Address, €2

write FLI, 56

Facking ¥ode, 21

for Datagrams,

Bigh Dersity, 6

in 55D, 20

Industry Coupatible, &7

FCH

see Port Control RBlock

Port Control vlock, 7-38, 14, 46

fese acaless, 1o

forwat, ©

Port State

UISABLEL, 3&

ENARLED, 32

HALTED, 32

INITAL Y7r, 12, 27, 44

trotocol Type,

Tdhifi]

Pacse &dlress, 14

Format, 17

Frotocoi iype Tabie

Humber of entries, 67

“
d
 
C
a
d

[

5; 10; %4[ 3

Lkueug

SLIHK, 51 15‘15

FLINK, t, 15=-1¢

Header, &, 15

Address, 2¢

Interlocks, 9, 15

Length, 8, 15

kueues, 17

Commaflfi, o 13; 25

Responsey, 8, 148, &F

Unknown Protocoi Typa2 Free,

8, 13, 19

R

Registeis

Microcode Version, 62

NI cenfiguratior, 17

Y1 Station kumber, 26

L nase adcLless,

rort status, 29

AvC, 45, 61

Port Architecture Specification

FREER G EMTY, b0

H400G, ol

10LE, 66

INIT CHPLT, o6

INIT PURT, 66

INT xbBdD, 656

INTRPT ENABL, b6

PORT ezRABLD, 65

PRMSC, 61

FR¥SC 8[CLCE, 25

kSP AVAL, 60

kesponse, 25, 34

ffage Index-3

Counters Read and Cleared, 49

Datagrap Recelved, 41

Catagras Sent, 39

LQCERI <D

pulti-cest Address

47

Nl station Adgress Read, 6y

I Station Address 4drittein,

vLi keag, 53

B{Y written, 5S¢

rrotocoi Type 1Teble Loaded,

aewote, Zo

source adcress, 43

Tinme Lomain Keflectometry, 3&

Table Loaded,

64

46



LCG N1 Port Aichitecture Sgecification Se§ to.( Page Index-4
CUMPANY CUNFTLEMRTIAL

CxD AVRL, 60

FNAEL FURT, 66

ERROF, 60

FREE § AVAL, 656
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