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Preface

This manual tellr what yon necd 1o koow ubout the KABZ0 processor to e |
console sommanda for maintenanes funellons und to coseomize the processor ’
Losull yuur needa. Tt alzo givea infermation you need to srite apstem software

Lailored b the KASR0 module, including deviee deivers for dedicated devices,

caceplion handlers, and interrupt handlors,

Intended Audience
Thiz muorsuwl wa fnr:

* People who install and replace the KAPZD module in the field.

* Bugincerssnd syatem programmers who incorperale AS2) modules into
their pwn products or greterma.

Before You Use This Manual

Yo should e familiar with the hasic coneepls and [eutuves of VAX com-
puters, including the:

1. ¥AaX inglruelion et and data types
2. VaX adiressing modes
3. VA X memory munapement ayatern
4. YAX process slruclures

Wou1 can fing this inlurmation in the VAX Arcfiitectyre Hoandbook.

Structure of This Manual

Althouph the organization o this manual s tatorizl, vou can use the manuaal
uz o reference aa well, It congisis ol seven chapters and a ast of appendizes:

Chupter 1 Degeribez Lhe mujor funetions, characteriatics, and compe-
nentg of the KAS2E0 module. Topather with the detailed de-
seription in Chapter 2, iU gives you 2 contest for assimilating
the prograymming aod vperueing informacion in Chaprers 3
through 7, :




Chapter 2 Cumpletes the overview bepun io Chapter 1. Tt deseribes Lhe
eperation of che KABZD module az a whole and expluing Lhe
functinn of each purl.

Chupler 3 Trefines the power-up netione and sptions weailable (o 3ron on
the KARZD ouodule,

Chapter4  Teseribes the cungole functions for the KAR2(, Congole com-
munds such 0z Ezamine and Boot help vew Lo maintain the
valur.

Chapter 5 Gives inlormation o need Lu write cxeoption and interrupt
‘hundling saftware for the KARZ,

Chapter §  Provides programming information for the dedicated dovices
an the EAE2) module: serial line units, hont, RAM, EEMROM,
watch chip, and ROKS0 diskelte contraller

Chapter 7 Ciivea an overview of the diagnostic softeare Lhal lests the
KASE0 and tells whal vou need to Enoes to run Lhe VAX
clugter exereiner propgrums and the serial-line wmt diaghoatic
program. :

Appendiacs A through K conluinlizls and tabies too lenpthy o include inthe
wexl ul the manval. A pPlossary und an index tollow the appenl s,

Related Manuals

xii

The KAH20 module iy une of a family of processors, memories. and adaptses
that use the 12-bit WAXE] bus, For a teehnical sumouoey of all VAKRT nod-
ules, sverem enmponears, and integrated circuils see the ¥AXET Opfons
Hurdhaok.

Other related technical manuals ave the:

VA X &3iM Chrmer's Moo

MSHE Mamuory Techricnl Dazeripfion

DWwELA VAXARLTOUNIBLE Adapter Tachnieol Dreseroplice
Vi X A rehiteciure Bl ook

VA X THagnowtic Sapercisor Usar's Gutde

VA X Diagrovtio Sysieri Lsar's Guide




Conventions Used

M [T

Minmboor bascs

Ynur inpue
[Tpneteaas
Towercase

1

£

OR
ST
RET.

Hpaoisl Faonmd

You Torm o conleal charaster by preszing the CTRL
key and typing another key st the same time,

Mozt nombers in Che text wre expressad in decimal
forrn, Addresses are wepressed 1 hexaderimal Lort,
Bit patternz arc cxpresszed in binary form, Numerals
for which the contexl does not make the number base
claar arve lghaloed decimal, hew, nr binary

Examples show your inpul iy ved.

Command formats shew lileruls in upperease,

Command formats z2how variublos in lowsrpasa,

Command formats zhow vplicnal gualifiers and
parameters enclozad in squurs brocket.

Curnage racnrh,
Line ferd,

Betwrn key. Presaing (427 on Lhe terminal aends
{OR) (LI} to the svstem. Musl console enmmands
Lerminate with nen), Uhe Z20 kev is ool shown in
cornunand sxamples, but rou should pssume that voo
muEl prowss (FET) after typing o command, unless the
toxt indicsies othereiae,

Text in thisfont mdicates whal vuu see on the conacle
Lermaneal.

xiii






Chapter 1
Introduction to the KA825 Module

The KASZS mowdiade 18 v single-board VA procesant uged in 1he WAX 8250 und
B350 compualey seilema. I parforms at approvimatelyr 1.2 times the gpeed of
Lhe WAR-11T8D, A sol of vary lavge seale integrared cirenits on the moedule
implements the VAX ingiroelions. The KAA25 modnle commuhicarce: wilk
other wodes in che svslem oo Lhe 32-hit VAXET hue.

An carlicr werslon ol Lhis wodule, the KAA2), ran at approximately YAX-1L
T specd, The KABES is disling uizhed by bit 23 of the Systemn Idenditicalion
Hegisier heing sel, Bor the redl ol Lhis manual, the tevm B AS20 rolors Lo Lhe
EABRZD muodwde: Lhe terms VAX B200 and VA S300 refer to VAX BI50 and
VANX 8330, respeetively,

Thiz inrroduetion dezeribes mujor featores of the A0 medule and ideoli-
fles the apticas available Lo yuu. Chapler 2 ecrnpletens this overview and pru-
vides a background For the operaling and pengramming details thot follow.

Tn multiprocessor systerns, the lirel provesaor ta called the primary processer;
itin ingtalled in VAXEIL zlot K1J1, Additinona] processnrs are called attacheod
procesaovs, and they can be inslalled inany slntin the VAXET backplanc, The
multiprocessor system cal be syiwmetrical, where all processors share Lhe
workload egually. or azymaclrical, whers sach prosessor is dedicated to spe-
cific fanetions such as I eonlvol ur coonputation.

The KAS2 module iz designed w suppery thres nperating avetemna: Y MS,
UILTRIE-3Y, and VAXELN, VIS and ULTRIX-22 are general purpose, lime-
sharing ayatems, VAXELN syslens we dedieated, realtime ayatems devel-
nped under ¥ATS, Ae a foarth alternadive, you muy prefer to develop vour own
aystem aofterare for the KABZD modile,

The KARZ(] module provects the integrily ol duls and processes by checking
extensively for:

s Parity errors

*« VARBI tranaaction errors

* [Tnforessen rmicrncode congitions

* Interrupts that oo at unexpected lavels

The muchine-cheek function, which ia inveked lollowing detection of a hard-
wnre ewror, pasaes cnirel to appropriale cxeeplion-handling software, This
lots the software evaluate the situation and respend us vequired. Tn addition.
Lhe BARID moduls vses 2 microcode-hased ASCH punusle and provides a
govial-line wunit fur the eon=ole teymingl,
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1.1

1-2

The KABZD module implements a sell-lesl program in wicrneode. Sellesl
runs sutwmatically on prwer-up und in responze to a conAnle cnmmund, aod 1F
chevks Lhe KAB20 hardware thoroughly,

KAB20 Functional Sections

The KASS0 module conueiuly ul three major sectioms:
1. CPU zection
. va XBI interface section

LD

3, Port contenler und purt eonbralier inverface (PUT bus deviees section

1.1.1 CPLU Section

Thyee proceseor chips carry ual processor funchions weeording 1o 410)-hit
picroinstructions in eonlrol slure,

« 'K chip nerruetion decnding wod cxecation

s Mchip ‘memnry manspement, procestor regiaters, and our gerial line
units)

» Fchip  (floating-priot aeeelecalor

Conlrol store consiata of 2 15K ROM and a 1K RAM implemenied in five
ROMHAM chipa and protected by parity, The RAX stores microcode patches,
making micrarode chanpes vs simple ag software chanpges: DIGITAL digtrib-
ules mictocode patehes along wilh software updates on RX50 diskettes, The
311K bus, which eommects conleol slove and the prooeassur chip scl, is alan pro-
Legted by parity

An onboard translution buller (BTED ptoren wivtual-Lo-phesical address
iranslation infnrmulion page-table entries) fir 512 puges of memory. The
ETHE backa up 2 mini-lranslolion nifer (MTR in the TE chip that stovea five
pagc-rable entries. And an on-buard SH-hyte data cache slurcs dala frovn the
mogt recemtliy acceased loculion 1o memory, The processer cliips commumni-
cabe with the BTH and the cuche on the paricy-protecled 52-bit DAL bos,

1.1.2 VAXB! Interface Sectlon

The 3 BT interface forma 4 sceond section of the KA20 wodule, It consiata
ol Lhe 32-bit, parity-protscted BCL buz and the bua interconnecl ndeglace ehin
{BLIET. The BITC implements the Y& XBY bus protoes], including the distrih-
uled arhitration Acheme and Lug crror checlong facilities.

1.1.3 Port Controller and PCl Bus Devices Section

The pert contrnller and dedieaded PCL bus desvrices muke up o thivd sectian nf
the KAas20 module. The porl contealler baffers the trunsler of addressea and
dats hetwreet the CPT ook Lhe POT hir Arwices, uy woll os etwreen the CET
and the VARG inlerlnes,

[ntreduetion to the ARG Meaduls
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Figues 1-1: WABZ0 Blovk DHagram

The EEFHOM is u 1K-hvie nonvolotile memery ar the POL bue, Bl slores
chiniges for KARZD uptions, VAX bootstrop muvrecade, and a zet of paiches for
control-atote microcuds. A write-proiociicn vircuit karpr vou from chonping
EEFROM dalo by mistake. Microsode coples the baotstrap macrocude 1o un
BE-hrie hool BAM on the POT bus at the beginning of the boor procese.
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The 101 bus alsn rons off the K AR madule to vunucet wothe hattery-lacked
up walch chip and the RUX50 contrnller for Lhe RX50 diskette drive, The
wolch chip keeps Lhe Lime of year far up Lu 100 hours withoul syzlem power,
urid Lhe disketts pontroller and dvive let you insial] softwars uod microcode
updaters,

1.2 Customer Opiions

The K A8 module offers a variely of options that lec you eustomize your
comnpter ayutem, Data stored in the HEEPROA and zigoule 1hat o ol the
mdale to swilehes onthe eontrnl panel define the aclion aod characterislies
of the KAB20 module on power-up:

v Porform Lhe slew gelfrest or the lust self-feat on power-op,
» ReatarL ur halt on power-up lollewing self-test.

Kestart — I badlery backed-up memeey has retained valid data during Lhe
preceding puwer outage, and nu VAR BT node i fuully, 1TF 2 warm aturl Lo
comtinue Lthe proceas that was weeeuling when power [ailed. Tf memuory docs
not comtain velid data or 8 VAXE] node Fails ita sell-leel, book the syulem,
loadings and slurling a freah eopy ol Lhe operating sysicen,

Halt — Enter the congobe rande instead of beginning program execution. 1n
thiz mode, the KARZ0 madule secepls console cnmmuaned? fom the consols
terrminal. Congole commands sre useiial when you wanl to perfirm geslem
mainteny nee [nnctiona 2uch aa inslalling software or ruming Mapnoslios,

 Sat the deliault console baud vule Lo one of eight values ranging from 1ot
19E00.

s Salect Lhe procesaor node thot qerves 25 & Topieal conaole for an alloched
K AR pruceszor in a multiprocesgor syatem.

« Fnable or digable gelftoct oo Che HOYXS0 diskelle drive comtroller

1.3 VAXBI Overview

The VAXEE bns is & 32-bil gy nehroboua bua. T jeing the KASZ0 module to the
rest of the computer ayatam. The important characteristies of the VA XET hus
are ita low cost, high bandwidil, moderate ouweber of Togical cennectiona,
largs udteee apace, and high data integrity.

Al deviess in e VANBT avelem can arbitrate for eontrol of the bus. 2o ne
processor is dedicated specifically to contralling bus vz, atrihuting Lhe ar-
hitration maximizes the multiprocezsing capabilily of the bus and ets Fou
confipure sy steme to mest 4 varlety of needa.

Each device on the VAXEI bus is called a node. A single VAXEI bus can have
- 108 nodes, which can be processors, memores, and adaprera. An udapter i a

riode thut connect other buses, communizdatiun lines, and peripheral devices
to the VAXHT bua. Bach ol vhe 16 nodes cun sontro) the VAXE] bus, and alot
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placemont has o effect on Lhe relative priovity of Lhe node. A node reccives
its priorily und node TN, & number from i to 15 (lecimul), fram 2 plag on the
WA XBI boelpluns stot whero the node is insemed,

1.3.1 VAXEI| Addressing

‘The VARE] bus supports 3kbit addressing, piving 2¥%30 addeessey (1 griga-
byte of phygical address apace), Thiz addeews space ia splil cquully between
memnory and 10 gpaes (B12 megabytes cach).

HEX
ADDRESS
QA0 O
MEMORY SPaC=
B1E2M-BYTES IFFF  T'FFF
P e s H Wi i
1:0) BPACT |
S1ZREBNTDS 3FFF FFFT l
LIL 23435

Figure 1-2: VAXEBI Physical Address Spuce |

Tn I'3 space, vach node haz an BK-byte hinck of addrezses known asita node
space. The irsl 256 brtes of each noduspuce are allocatcd Lo vegisters on the
AN, To additlion, vach node ie alloeated 375 megahyles of oode privare
apace, The dediculed devices on the KAS2E mndule POL bus wse addresses in
the node privale spuee.

1.3.2 ¥YAXEI Timing and Arbltratlon

Eventanconr on the VAR DI oz at fixed intervals. Data ie dloelied unlo the hus
at the leading vdgs of a tranamit clovk signal and received and latehed with g
receive clock signal at the end of a bus eyele. Information processing necurs
during the cyele lullowing the one in which dats is tranamitied wod latehed.

Dus arbitration und address and data Lrunsmizaioms ave lime moltiplesed
over 32 data lines. Inderrupt sequences uze command transactions and sun be
directed to a aingle processor or tnseveral processors. Arhitration logie is dis-
Lributed ameng all the nudes and follows o duwl round-robin priority scheme.

1.4 KA820 Module Layout

Figure 1-3 showa the mejur componenta of the KABZ0D meodule, The (Tve see-
oty aloeg the hottom odge of the module provide a cotal of 300 external 106
pins Lo connect with the resl ol the computer system. Segmenta A and B carry
the VAXBI bua rignals,
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Figure 1-%: EAS20 Mcdnle Layout

1.5 Fower Bequiraments

The KAS20 module reqvires theee voltages with Lhe voltage regulatiun
ghawnio Tuble L I, The corvent and power celamns indicabe sonditions ai 70
deryoes {2 (worat eeas). The mewd mum voltage vipple is 400 miltivolte peak
a1 penk.
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Table §I-1: KAS0 Module Power Requirenents

Power

Vileage Rg;guiutiun Curreni
4RO T piiam 0.0 ke
I12.0 +im L 36 ks s

-150 +i 10 40 el Hampe

45 & watta
(hd watta
e wartta
46,4 wulls botal

1.5 Environments! Reguirements

The X ABZD module requiver air movemond of ot loast 200 Hinear feet per min
nte, at a meximum ambient temperatiee of 60 deprees O, Temperature, rela-
tive humidity, and alliade recuirvenments depead on wes of the RES0-digkette
drive with the KARRG modula.

Table 1-2: Environmental Reguivements

Ihﬂﬁg‘urﬂﬁuu

ﬂp_emtinn wrchul The
EXxnl

Crperatinn with 1he
BXESR inacalled and in

Ll

Chacrution with the
BESD inatallad but not
in Lse

Alowable sboraze
condilions

Temperatare

560 deprees 0
L1284 degrees Fi
151 degraes O
rao-ye depreea K

1k 40 wjerroe O
U 104 degrrees T

=100 1o B derripes O
[—1iktr 151 ﬂﬂ{n,:q,:h -

Byl e

Humidity Altitade

15— (i-241 matara
Q0B feat)

b | G N-2400 meteva

IE R

10264
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(O-B00 Ty
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Chapter 2
KAS20 Module Deatailed Description

The KABZD cuntral procesacr executes the full get of VAX inatructions, Teo
uddrees trunslation buffers, s data cache, and & floating-point accelerator
hulp b muks this procesaor efficient. The B AS20 module can transkate a wir-
tual address Uo ils phvaenl equivalent und sceess cached data in 160 nano-
gocondz when thope 18 o hil in the mini-trunslatinn buffer (MTE). When there
1= o mies In the MTE bul u hit in the bhackop translatinm boffer (3T, accere
to cached data reguires 320 nuovseesnds. In comparison, o read memory ae-
cegs with misgez in both Lranslalion bullery and the cuche requires at least
4.54 microsecornds (84 CPU bus oyeles).

Three fonctionally distinct seetions: moke up che KABRRD modube:
s PTT paction
& Tpterface tn the VAR RET haa

# Prrt eontroller and related memary and [0 devices

The GPIT sectinn conaists of a three-chip processor unit, control store, the
backup tranalatinn buffer, and a cache, & 160-nanogecond CPU clocl cvele,
divided tnito eight phases, controls Himing for the CPU zoction. '

The BIC thus intereommect interface chipt eoordinates the translor of indor-
mation hetween the KA32D maodule and the YALBI hus. & scparole 3040-
nannaseond clock ercle controla iming for the VAX BT bue,

The purl controller (POntl) acts aa a buffer and traffic director, routing ad-
drossey, contool signals, and data hetween the BTTC anid the CPL zection. The
port sootrvidler sommunicater with the processor chips, the BTE, and the
cache on Lhe S2-bit DAL (dats and saddress lines) bua, Tt communicates with
the: BIIC on the BCT s, And it dvives the 16-hit PCT, an asimehronous boz
Lthol conneels the port contraller to sxisrnal devices 5z well as devices on Lhe
KASZD module:

= BK-byie co-board hout RAM used to store bootstrap code during proceesor
initialization

+ LGK-byme on-hoord BEEPROA Lhal provides permanent atovage for hant-

© ptrap code, conlrol sbecr: puichey, und confipuratinn data

* ROXAH dialzette controller exlerool Lo the ARZO module

* Dattery-hacked-up watch chip exicronl Ly the KAB?D module
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2.1 CPL Section

The KABZ0 module implements the YAX architeeture in the CF seoticn, i
and the hewet o Lhis zeetion is the processor ehip eet. The chip set eonsiste of
three ouslom-mnde, Intagrated civeunits:

1. I'E ¢hip {instrocticoiexeention)
2. M chip (memory interfaced
3. F chip ifloatingpoint acceleragor

These ching carry sut the VA Y inatruciinn set. Tach VAY Inutruction involves
s sequence ol #leps lo access and manipulate data. Mieroeode for each VAX
inzlruclion controlz the cosvdinating and apguencing of the ateps. The
conleol-glore hardware contains the microcode in an acray of 20-l woeds ar-
ranged uz 15560 words of read-only memaory (ROM) and 10424 words of
rardom-pecass memory (HA M) The BEAM lacations crmtain patishes thul up-
date Lhe mierocode, !

The two wanziodion balfers (BTH and MTEI and the eache supplement 1he
pruceszor chip set with on board atorage that speeds execution Lime, The
Lranslalion fer: contain address translation infirmuiion copied feorm main
memury. The cache holds program ingtructiona and data, aluoe eopled [Fomnm
LML IO CELGEY.

Fipura 2—1 shows the CPL section of the KARR) module bloek disgram given
in Chapiler 1.

Touar buses eonneet the CPU components: 310, DAL, PAL, znd CAL. The
parity-prolecied MUB dmicroinatrction buas) swrries miercdnatroelion:, oo
trod ziponle, and addresaes betwesn control store and the propessur chipr o6,
Like the microword, it iz 40 hits wide. The 32-hit DAL b s sdao purily pro-
tevLed; it carries data and addresser among the processor chip sel, Lthe cache,
and Lhe backup translation huffer RAMe, and from them Lo Lhe vesl of the
KAB20 module through the port controller. The PAL bus carrios nddedas sig-
nuls iur Lhe backup translation buffer tags and cache tups in the M ehip, And
the CAL bus carries address aignaia fram the M chip to the buckoup (ransla-
tiom buller aod encke BAMS,

£.1.1 IE Chlp Funclions

Fuor lepically distinet areap make up the I'E (inebroelmooscxocalicot chip.
v lpslraction buffer

* MicrasegilenceT

» Execution unit

s MTE miri-tranglation Builcr) i

The instruction bufler = a silo that holda up to two longuerds nf prefetehed
VAN instructions. This lels the 10 cxecute sequences of ingrrugtiona vap-
idly, withnut waiting lur memery read cyelea to feteh inmtruetiona. The hard-

2 FABZD hedule Derailed Dascript om




wake nllempty to keep the instruetion buffer full. When itis not full and there
ig no olher activity oo the DAL bun that takes pracedence, the metruction
Fuller indtigtesg o read function. In sddition. tha inatruction baffer sends in-
formation it gathers [rom decoding VAX instructions to the execution ynit
and the F chip.

The microsequencer it the B chin delermines the addvess of the next mi-
croinstruction to be execnted, exeopt ol the beginning of a VAX ingtruction
and when the first part done (FPD) lag s sul fllowing an interrupt or excep-
tion, When a new YA Y instruction i= being decoded, Lhe nizroaddress penera-
ter determines the entry point of the microrouliae Lo by executed, based on
the ¥AX ppeode, the operand specifiers, and the ewrrenl micvoinstroetion.
The I/ chip deives the microaddrezs ovor Lhe MIB bua dueiog the Aret hulf of
the CFL elock cycle, and control store zerwds the addressed miccoinstruetion
ward on the MR boa to the execution unit during the seeond hell of the ecyele.
This prefeteh function asaures that the execution wunit never waits bor g mi-
eroinstruction. A new microinstruotion is available at the heginning of each
Lf-nunmeecond CFL clock crcle.

The expeulion unit eontgine the geaeral purposs registers (R0 through R15),
the urithmetic und logic unita, the ahifter, and the data paths. It executes the
mieroinstruwetions needed to implement the macroinatructions in the instroe-
tinn buaffer, moviny duts and addrearea to and from the registers and on the
DAL bus to the:
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T chup
M chip
BTE {backup tranelation huaffer)
* Cache

# Port controller

TWhen the execulivn wil derives a virtual address to be aocersed, it sends
that address to the MTB [or Lyanzlation to a physical address.

The MTE slures physical address translations for five pages of virtual enam-
orv: fiur dalu-sleeam pages and one instruction-stream page. The informa-
tion fur eueh sddrezs transtation iz ealled a page table enery (PTEL Foach MTD
localion eonlains o tag and & page table ety The tagr tells whether thers s w
vulid puge Loble enteria hit)in che MTH for a given virtusl address. The puge
luble poley inclades a 91-hit page frame oumber identidviog the 513 -byle
pape of plirsical menory to be wsed no refereneces Lo Lhe victusl-oddyess. On e
hit, Lhe MTE generates the physical address from the pupe Luble enley oood
mwlies Lhe peguired phoraicel address available oo the DAL T whithuut Ly
deloy, Soo Section 2.1.2 for more information en address leanslolion,

2.1.2 M Chip, BTB, and Cache Functions

The B (memory interface) chip funelions complement the functions per
tormed oy the TF chip; they inelude:

+ HTE tag atore

¢ (lache tay store

* Trtewnal processor reglsler (LPH) implementation

# Trtermapt handling

¢ Mamnry munoupement

& DPTT elowk ponerulion

& Sorial-line ool implementagion

& Pot pontrenller interfaee

2.1.21 BTB {(Batkup Tr:anslatlcrn Butfery ‘The BTE backa up the MTDH with
512 page table entries (PTE:) The BTE has two sets of storage lneationa: tag

storage in the A chip und PTE slovage in the BTE BAMs, Bach BT tag tells
whether four cerresponding 'TEs arc valid.

The BTE RAM conlains 206 PIEs for system-space pages and 256 PTE: lor
procose-gpaee poged. Thiz KA M iz srranged as 128 hlocks of fowe lonpwords,
Burch loopweord contain: one FTE, The M chip containg 128 BTB Lugy, oo [or
sach bluck ol Lowe FLES,
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When thers is o mizzin the BITR, the I'TS chip paty &32 bt virtual addiress un
the DAL bua, AL the sume time, the [T chip sends vivtuul addesesy bila €31,
16:11; vo the 7 DAL lined Lo idenkily ooe of Lhe 128 BTE Lagy in Lhe 3T chip.
Buch Lag consisls of 14 virtunl address bila {30:17 ) and 4 wvalid bils, uoe Turc
cuch PTE. The M chip compuares Lhe BTE Luy coley wilh ihe wddyess aeserbed
orl Lhe DAL Los IF Lhe bics io the cags oeadeh Dics $80617 y i Lhe vicrloal ad-
cleess, wod Lhe valid Dil iy sel, there 18 o hit o Lhe BTB. Oo Lhe saome LU
clock cvele Lhe B chap puls the wddress of vhe uppropeiile BTB RAB loculion
Mvirtnnl pddrezs bils (31, 169 o Lhe 11-bil CAL bz, cven il there iz 0 BTE
mize. Yirlowal odideess ale (10:9) wentily one of the [our longwords o tho
Iour-lopgword block, The BTHE BAM rospondz by sondiog ihe PTE wo Lhe
MTE, and the MTE updatces the eorcesponding locelion, On ehe nexl cyvele
the MTE pels a bil oo Lhe sume virbual sddress, converls i lo o phy=ical ad-
drezz, e asscwes il oo Lhe DAL bus, Theralore willi oo MTB miss ond 2 BTE
il the addeess Lranslacion is delaved by ooe cvcle, Fieure 2-2 shows the re-
lation ol the lags Lo Lhe BTH,

WIRTUAL ADDAESS

DAL bits {3130 COMFAREWITH TAGEITS 1/f 18 G

valLlh
g BIT
PARITY PARITY

. \
{

128 BTE TAGE 1M W CHIP

PAL—f A< 31.18:11= :;' w0 TAG ADDRESS BITS 17| ok 23l
ANDRESS TAG
SRRAY

vy

712 BTH EMNTRIES 1M Rahs

CAL—| A< 31169 ®TE 1 e 4 WAL
[HITS
: PTE 2 -
ADDRESS BT8
PTE %
16 BYTE 878 BLOGY,
PTE 4 -

KL O35

Fipurc 2-2; BTE and BTE Tapg Addressing
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If a referenee to a virtual addreas miares in the MTE, the BTE may or may not
¥ield A hit. The MTH will be updated whet: there iz a hit in the 3TE. Tfthers
a miizain the BTH s well, the KABED mndule heprins a BTE fill cvele, pariorm-
ing a lonygword read trandaction tothe appropriats pape tabls in VAKD men:
orv. The TP then updutes both the BTH und the MTH with a pew pepte tuble
ety Sines the four PTEy ssuneiated with one BTE tug (dentdy conlipuous
pagmed in virtual memaory, o chunps in the 14-bit pddress stoved o Lhe Llug in-
validates the other thred PTEy, in the sume block, thal were oot accessed,

Frgure 2—3 shows Lhe lermal Doe cach pape Lebde colry,

2130 A728 23 Ao %

—r

PRCTIPROTECT ILN CUGE]

M OLIEY]

RESERWELD TO LIHGITAL

FEM (PAGE FRAME MUMRBER, PHYSICAL AGDAESS SITS <229:90) :

M Li-E -0k
Figure 2-3: DPage Table Eotry Format

Sae the VAN Architecfure Handbeok for an erplanation of memnry mun-
Aagament.

£1.22 Gache — The voche BAM slurcs copecs of dale [orm main ey
wnd, Lk mnin memory, uses phvsical nddrsses up acoess Lhe dada, The cache
operulion pesemioles the BEB speracion, and the cache tag 2tore iz alzo imople
menled in Lhe M ehip,

The vache conzists of an B -bate array, divided into 128 blocks of 4 octanrordns
(16 longwards or G4 bytes) cach. The cache tag store contains 128 tags: one fonr
cach d-octawerord block of daca, BEach teg inclades:

* 16 bits ¢f a pharsical address (hita ¢&i:132) with a perity bit

¢ 4 vaiid hits with a pavity bit; the four valid hita apply to the faur aetawarde
within a block of cache data

Figuare 2-4 showa the cache and cache tag addreseing achenis.

When the I'E chip beging a reference to a physical memary location, it puta
the entive physical address o the DAT hus. At the pame time it asserta 7
address bits £12:8% on the PAL bua to identify one nf the 128 cache tap Loca-
tions in the M chip, The A ship comparaa the tag entry with the address ae-
sertad on the DAL bua. If the addreasss mateh, snd the valid bit is set, and
phraical addrass hit {293 in 0 (not I'0 space}, there is A hit in the eache. This

means that the dats in the enrreaponding location in the cuche s vatid
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PEYSIGA]. A0DMESS

peLEITE |28 COMPAREWITH TAG EITS 17 il WALl
TAG BIT
k PA&RITY FARITY

| . | |

| { 1

| 128 CACHE TAGE Il b CHIP
PAL- 4 A< 12:8% ]——j—- 98 TAGADDRESSBITS5 13| phelludualsl
AOORESS TAG
ARRAY 1

_ i
l'q"_".
2048 CACHE DATA LONGWORDS
i IN RAM:
CAL P bt DCTAWORD 21 ] 1 WALID
BITS
ADLRESS CACHE OCTAWORD &7  l——d
DCTANORE Y S
64 BYTE
CADHE BLOCK i OCTANORD = & -
M LZ-367A-55

Figure 2—4t Cache and Coche Tog Addreassing

On the samee CPU eloek ovele Lhe B ehip pucs 1he addrezs of the appropriate
euvhe BAM luestioen (pshysicel addvess bits (12:29F on the 11 bit CAL hns,
pvan i thoee s o migs, Qoo eead tronsaetion, the cache data iz aeeerted on the
DAL bua for wae by 1he PE ehap. On o wrile transoction, new data iz written
bulh Ly Lhe seche pod e Uoe correzponding location in rain memory,

On v eoche miss {rend Leansaelion only) Lhe KASE0 moduie beging a cache fill
wyvele, reading? po ocloword [vom main memory to wslate the cachs, The {JFLT
{irel reods Lhe longword that was missed in the cachs, complsting the refer-
cree reguested b the [ chip, The CPU comtinues the cache fill orele hy rean-
ing the revnaining three iongwordes in the given cetaword hiock. The addreas
in the tag entry will change to reflect the addvess of the new data, and the
valid hite will zhow that the ether three setawords in the 64-hate cache hlock
are now invalid,
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Maots that a write tranraction with a cache moige does not involve npdating the
cache.

Tuble 3-1 =huws the number of CPL clock eyelea and the time vequired for
dole eeccss with hile sod mivses in the MTH, the BTR, and the cache, when
Lhere 18 no olher aelivily on Lhe VAXET b,

Tahle 2=1: Time Beqguived for Rood and Welle Dela Transucetions

Roewd CPU Clucle

ar Cyeles to Transaction Time
Write MTE BTE Cuche  Froe DAL Lonpgword Oetzword
Ruwd  Hil Hil 1 Wias 00—
Head MTiaa Hit. Hir 2 A0 ns —
Read Mliaa Miza Hit 12+ T.A2 pa— —
Eead Hit — Bliea 134 2.8 wh+ --
Ee=ad bdica ITit Bdica 141 2849 wr - -
bead biliea Miac . Bdiea 241 J.841 e —
Write [t - - lor 4 160 ne G40 ne
Write  liew Hil — 2urs d20 ae LRI
Write  DMiss i — 134 o 15+ 1.93 e+ B4 put

Tf another device on the VAKBT bus writes data to a memory location that is
cached by the KAA20 module, the cachad data becomea obeolete. To deal with
thin condition, the BITC wvionitors the ¥AXBI bue for write transactions initi-
ated by nther devices. When a write transaction occurs, the BIIC forwardathe
address to the port controllar, which in turm foreards it to the M chip. If the
cache cantaing datu for the address in question, the B chip changes the tag tn
mark sl four welawurds invalid.

2.1.2.3 Intamal Processar Registers — [o uddilion Lo ag storupe, the M chip
conleing 26 of the Inlernal processor regislers (IPRs) The microeode wses
these regizters for temporary storage during the cxecution of long and com-
plex YAX instructicns. Appendix F lists Lhe 1PRs, their addresses, and their
kit confipurations. Wota that privileged naer software can read and write the
IPHs with MFFPE and MTFE instruetiona,

2.1.2.4 Seral-Line Units — The four RE423-compatible gerial-line units om
the M chip comnect terminals and modemn divectly to the KA proceasor.
Zignal linen from the perial-line nnita are converted fo the standard RE232
fonat, of f the module. You ean set the baud rate of each rerial-line unit kepa-
rately by writing to the sppropriate TXOCS Register. In addition, you can
change the bavud rate on serial-line unit (1, when the primary processor 19 in
the corole mode, by pressing the ERZAE key on the consnle terminal. Avail-
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ubla band rates range feom 150 w0 19200 (zea Chaprara 4 and & for details), You
eun chunpe Lhe defunle baod rats far serial-line unicd] by writing 2 location in

Lhe EETBOA (uve Tatde 441,

The serial-line unils wre ool budlered. Buch sesial-line unit interrupts the
CFELU rach time it sonds or roeclves o characier

Serial-line units are arailable only on the primesy proceesor,
2.1.3 F Chip Functions

The I chip, a flnating-point aecelerstor, increases the arithmetic ellicicney of
the FLABZ] module by rpeeding np exemition of the intezer and floating-point
arithmetic instructinne:

« ADTNETLO

« CAMPETLG

« OVTLTD.G

s DIVIEDGL)

+ TDIV

+ EMODNED,GIT
v EMIIL

v INDIEX

v UL 3K H,L)
= POLYTEDLGH)
v BUBEDG)

The Fehip operates in parallel with e E chip. The I'E chip mukes deei-
eionz concerning the nstruwelion beinp vxeculed, while the T ehip makes
caloulations,

The ¥1B bas beeds the P ehep with VA opeodey from bhe TE chip and moieroin-
structions from coutrol zlore, The DAL bus carries uperund datys T the ID chip
to and from memory ok o ond [rom the genevul parpose repgisters (GPR on
the VE chip, Operation of the F oehip is leunspacsnt b users.

2.1.4 Communicatlon Between the Processor Chlp Set and the
YAXBI Bus

The processor chip set sommunieades with Lhe ¥AKEB] bus theoupgh the port
contreller and the backplaoe iolereonnect inbexloes chip [BIIC) When the
K ASLD wodule aoresses a memoeey loeation or an IO lecalion, the IE chip
gends the address to the port controller on the DAL bus. Then Lhe 3 chip
anrerta the OMTSE (cache mizs) signal o indicads thal o memory relorenee i
required. Four command lines iransmit the requived leansaction Lype rom
tha B chip to the port. controller.
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{0 a resad transsction with o cache musa, Lhe porl cooleoller tniliales o read
an the VAXEI bus, Al Lhe swime Uime 1L sealle Lhe DAL b until it retrieves
the dute sod esn send e dado ce che FE chip and the eache, The poy control -
lar inecludes a 4-lunpword duta siiv thal bulTers dale during Lhe transfer proe
euy. When the VAR B memury cesponds Le Lie read conunand by sending fonr
lonpwords in four eonsecutive VARBL cyeleg, the poit controller storas them
In the duts silo wolil it ean traosler them. The reguesied bongvord goes to the
IR vhip aad the colire velawosd goes o Lhe cache,

On g write Lrursaelicn Lo smemory, Whe porl conlroller sores the data to he
written i Lhe sile until the BUC con zend il onthe YA XL buz, freeing the
prucessor chip sol to continuae processing,

2.1.5 Control-Store Dperation

Control gtore on the KASED moadule provides microends for three sets of
hanctions:

¢ VAN inatructiom emecuation eontrol

+ HABRD mndule initinlizutioo, buotalveppiog, aid console lubeiions

& A ED qeli-test

Five cnstnm-made ROMEAM chips mobe up the control-etore hardware, Al-
together they contuin 15360 40-kil lusations in BOB, 1024 40-bir lecations in
RAM, and 160 14-bid loralions ip cenlencs-addregsable memory {CAM), The
18K ROM eomtuins wn toilisl vorsion of Lhe microcmile, 'The 1K RAM lets you
add patchas thai chanwe Lhe microeode withont yeplacing vhe control-atnre
chips. The CAM lucalions coniain the addresses of ROM worda that bewin
pequerces of micviword pulehes in BAD,

Dwaring the fivst hall of cach QP clock crele the IE chip puts a 11-hit address
el the microinslractivn bus (IS [Frhe corrent micronsgred eomea frome the
comntrol-zlove RO, the addrezs iz asserted on MEE (13:0%. Tn the aeennd half
cfaueh CPUT clock evele, control store cheeks for a match in the CAM and puts
the uddressed miereword on the M5 bus, [f there is no wafeh in the CAM,
this microwsed 1s uged [or the next mizroinstruction. Howewvar, if the CAM
does [ind a match, it signals the FEchip to ahort tha current, misroinatruction
[eteh eele, The IE chip then readdreansa eontral Ators to read foom the poieh
BaM, leaving address hite {%:0} unchanped and asssrting unes oo bits
140100, The TH ehip continues o read miorninstroctions from cthe RAR une
fil it reaches the and of the pateh asquence. The last instruetion in o patch
gequence canass 8 jumn hack to a ROM location for Lhe oexl mivroinsireceion,

The FARL) module Toads patchaa inte the patch RAD 1o two sols: primary
patehes and sroondary patehes. Microvnds in the cunicol-store BO3 loadathe
primary patehaa from the EEFROM ut the begioning of 1he power-up indtials-
zatton requence. The primary patches modily basic microronrines that arve
nheceRsary to continue the proeossor initinlizalion sequence. They mar in-
walve auch funetions ws sellleat, console Implementation, and loading the
baotstrap code. Seeondury nulehes wre ool cszenlial tothe initislization proc-
esn. The muprovade In the primocy baotgirap program loads these patches.
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The 10E4 patch KA M locations ave mapped agninsl nll 15360 ROM locutions.
Fach FAM location can patch any of 15 EOM locations, oll of which use the
gamie ten lon-order address bits ({8:0% ron the MIB bus, The BAR eannol con-
tain patchea for two ROM locationg for which these ten addecss bils malch.
For example, if ROJ Incation 350 (hex) hag been patched, another patch con-
ot he written for RO Tncation BSC (hex) without overwriting the paleh for
Tacatinn 305,

2.2 VAXBI Interface

The BTIC thackplane interconmect intertace chip) mediales ull VAXPBI rans-
actionsin which the K A#2( module participates by implementing Lhe VAKBI
protocn]l and aending and receiving commandz, addresses, and dala. IL com-
municaten with the powt controller on the BCLbus, allowing Lhe povt cunerol-
er to act Az a buffer between the BTIC and the proccseey elip sel, Figue 2-6
showa the VAN BT intarface portion of the LASZ0 modnle block diagram givion
in Chapter 1.

< Al ¢ 55 o .
{ o 1‘ FOR™
N
B COnTHOLL SR

R.IT

. . .
WaxIlBUS < A0 . )

A2

Figure 2-3: KASEDN VAXEBI Inicrface, Block Dispram

The BIIC wlsy conluins v wet of control and wtutus regiatera. The anfbarare
uses Lhom o handle devies iotecruply, ioterprocsszor interrupts, and &rear
condiLiong, .

2.2.1 VWAXEIl Address Space

VARBI nddress spues iy divided il tero major sectiona: wmemory apace and
Iy ypaee. Phyuival sddvesses with bat (293 set refer to 190 space; addraszes
wilh bal £33 eleur veler o memory space. The fallowing map ahows the allo-
cubivno of IO uddresy spues aumong the VAXBL nodes.
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HEX

AODAESS
QOO0 Onnd
MEMORAY SPACT “FFE FFEE
] i U 11 H
G2 0D
RFRECRVID 70 NIG TAl a007  FEEE
08 000
kadiu BIG INTERMNAL HEGIS | =Rk
(SEE F IGU AE 27} SORR . DEFG
2008 0200
EXCO FEGISTER
anga ozpa
RESM WL TO DIG AL so0%  FFEF
00 090
BOOT RaM
{SFF FIG:IAC 780 s 1FEF
209 2opd
20od Joop
EEPRM
{3FE FILGUHRE 2-b) W TITT
aons, ooo
1| S TH
SOMATH
(SEE = 15LSE 221 MCE oD T
HESZRV 0 TO DIGITAI 00RO
Z00R A
WATCH CHF
ISEE FIGUKEE 2-41
200G AOTE
RESERVFND TO DI TAL 2008 280
N Z049F  FFFF
WIN DD SFACE 204G 00
(5EE THE wasd DFTIONS HARDGIR) _ )
207k FRREE
RESFRYLD 0 LeZi 1AL sl 0oaC
3FFF F=FF
Rl CCEE A -A0

Figuwee 2-0: 'O Address Space on the VAKDBI Buy

The lirsl 138K-bylos are allocated to the 1 VAXDT noded, 5o thul BK-byles
are avallable to cach node, The nodeapace for the KARRD module depends an
Lhwe nede 11 plug insertad in the hackplanes at its slot. The pelmary processor
paez slar B 11, In addition, each node 18 allnewted 3.75 megaleles for node
private space, ranging from address 2004 0000 e 303F FEEF (hex). FEach
nede can vpe this space o address ite own replslecs and doeviess, The 1€ ABED
medules implements POT hua device addresses und one gel of BIID regiater
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pddresser (nnt acceAsihle tn softearaiin the partion of this Apace ranging from
address B008 (WHHY to 2001 S05T:, When a node generater a reference tn an
address in the oode private space, it 18 4 Toeal reference (lnopback transas-
tiom), conlined Lo Chul oode. Mo corresponding VAXET trunsaction takes placw.
Moo oode e aeccer aoolhor node’s pervale spaee.

2.2.2 KA220 Reglsters Accessible to Other VAXBI Nodes

The ARG oodu e implerocntz the addeesses Tor Lhe BXCD Hopiztor and the
ELC interna! registers in the ¥AXBL ndespace and in the node private
gpace, However, software ebhould access these registers only through the
VA XBT nodespace, Software aceess to the O Heoigter and the BTIC inter
nal registera throngh nodr privare space will pyroduce errora,

Mote that when vou ure conanle commanda, vou can acceas the RXOT Fegia-
ter and the BITC internal regiaters m the primary procesaor thramgh their
il e private space addresses as well an thengh their VANXTT nndespace ad-
fdrerser. Fipure 2-T shown the BIIC mternal repminters: and the twn seta nf cor-
reapmding addresses. Tnder the heading VAXTT nndezpace address, bh
shandn for the oodospaces buge addrezz of the VAXTT alob uzed. Tahle 2-2
shows Lhe oudespece base address [or cuch oode.

Tahble 2-2: Node Space Base Address Assignments

Moade Mddress
B0 00
B0 2000
SN0 30k
2000 GONO
S0 R/ONO
2000 AR
000 CI00
2000 KO0
2000 (N0
00K 2000
SO0k 4000
SOOE GO00
HUGL HOUD
HIGL ALK
HIG1 S
SUG1 Bk

N el B R B R S

'Table 2.3 gives a brief description of the BTIC registera as thewr are used nn
the KAB20 modnle. See Appendiz 70 for the hit fimctions and confipurations
af relevant registera.

Asthemapin Figure -7 ahows, the AN module leaves manwy of the regis-
ters and addreczes in the BIIC unused. The WECD Dopruter, ot uddewys bl +
Y and 2008 0200 13 implemented o the pork sooteoller, ook Lhe BIIC (2o
Chapter 4 and Appendix T) for more informeatinn ). Note that softwane should
not acerAs addvers 2008 Q20000
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vaxS NODETTACF hODE FHIVA &
HE¥. AJ0ORES: aracE &JaRFSS

a1 ;-.'Liailuw__F 16 =5 e 15,
A0 ' NEWCF NERISTEN MTYMF I o AE DO
TR B WAES TONTAD® AN STATLS JEGISTEN I,"."F-:":BIEG'-H Ae LA
Far 08 CLS IRRGN NEGISTER (2EN; I M oo0R
Ll =02 LREFON RTFSAIET CONTSGL i p— W 20T
L e
1a=11 INICAG =T CESTINATICMN NEZISTEN INTADES . oL AR T
13-14 IP ML CFSE RS LGS LA GNUSE ) d ana
=10 ;- FOREE IFIN] 46150 J22T MA-1Ch ALGISTCH (UHUGELII [
A -
b1 1 2RENE IPIMTAE LR S0URLE AES £TSF (ULLEED; Few e
b EU ATAR 15 AL IHESS (UHUSE D) ELHITTHER)
Rh 4 ' FRE M ALLSESS 1 IMUsED ELLL LuR:
Rk ZE ' BI £208TRIL HI:-L-iIEII:H.Ijz'J'_'- CER | mece e
TR W TF ETATUS ASGISTES 1LMJEEE) 2008 OO
Bl . 56 T T WTNETOR RO ANT SFRISTES (SIPSEW ZOCE CCar
A ] Jpp—
bk 1 3 . MU=k FRATIE
— i L. -
EE - 40 LOER MTFAFSCE MTERAUPT GUK ACL HCGIETON (UINTRGET) 200 ML
N (UNIISF ) b e
- L
bR FO ' AME 99T
fraugh 4 GEMEFAL FUAPOSE ADGISTONS (UHUSF ) Hrregh
bh 1 R LU0 GEFCE
i 1 L
IR0 B

Figure 2-T: BIIC Internal Begister Addvesses Used on the KARZD
Module (2008 0000 to 2008 2iH) nnt accesailde o soltwarea)

2.2.3 VAXBI Transactlons

K AR2D module micreeode initiates fransactions oo the VAXEBL bus o imple-
ment steps in VAX luzlrctions and tovespond to condilions and events on the
hus. When Lhe KAS20 modnle responds an & alave to VAXEB] Lransactions ini-
tinted by olher nodes. YAX inptructions and mivrocude wee nol involved; eir-
cults in the BOC and Lhe port contraller generate sluve rosponses.

Fach ¥AXBI lransaction inwolver a ssquence of Lhree kinds of cyclea:
1. Command’Addreas cvcle

2. Embodded arbiteation eyele

3. Dalo cwvele
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‘Table 2-3: BIIC Reglater Funciions an the BAS20 Module

Tode

Privag: VAXEI

Sheme MNidespoee Ropister

Al dreas Adidrezs Moz Funetiovn

EOLE. O Th—{ DTYFE OTHET defines thie node 26 g KASI.
Ecitwere can resd it, but eheald ot
writs it sxcent when leading eacondary
paiches (o5 deseribad in Chapter 35

2008 Od  hh—d4 YAXRICER  Initinlizntisn softerera chowu!d losd

2005 QM bhdd FIMTECSR  thoess vegistsra to ensile the KABSM e

ROoS O0LF  hb-- L0 INTRTIES BITC Ly intermaps the KABSD when it
ditarta VANH] arrcre.

A00E B bLi+B LER YWhen the BIIC oo the B ABED inver-

: rupks the EASED, the BER contains
crver information, Softerare sbould
rowd nnd writs this repictar whenever
i VANEBT crror iniesrapt or mackine
chock uooars,

20E 0014 bhi 14 IPINTRMEK  These four registons wre desined for

VMg M8 bbb 18 Lo T trangrmisgice of YAXBI ITTTR and

SOOE 10 bbb L TPRTRERC YAXKEI BTOL transpcdone. Iiowerer,

AE DgD bbdN FIFHOMT prsbom seftwaro pan ipnors theas
regislors brepase the EASMN) maoiale
suwpplies interngl procesect registzra
IVIR and BISEOF for these fanctinma.

8008 W20 hb4R0 S ENE By ulom software shoaid ignore Lhess

wOUE 0G24 bbb+ 34 BATR ruislere,

4008 0OZE bhe 22 BOTCSR Mivreeode leeds thia regicter 2nd
syalem soflware shonld net shenge it.

2008 D40 bboi40 TNTRCSR Sestom softwre ehould aoymally
ignore this register. ainee the B ABED
% nel normally we 100 device,

SO0E Qo2 bh 20 WETAT These [ivie roglaters a1e aonnsed and

CHO0s OGFG bb KO {iFRN gy slum software should ignere theza
Yoos ooF4 bbh-EFd4 {:PE.1
2003 QUFY  bho-ER GFRE

2Gks OOFC bbh+FC L PR3

During the firsr eycle of a VAXPRI trunsaction the raaster node gendr a com-
mand code on VAXBL lines I {3:0) and 8 slave sddvear on VAXET lnes I
£31:0). the eomarmand spoeifies u read or weite funetion, the 39-5it field con-
taine a phyeical address, (o mn jatesrupt, the raster sends it intermgt pri-
erity levrel znd a destinetlon resk Lo (Ee slove during the enmmand/address
evele,

Thring the embedded arbileaiion eyelo (the wepond eyele in 81 VAYBT trans-
actione), ather nodea contend for conteol of the bus following the currant
tranAaction, '
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Oine or more data eycles complete the tranaactinn. During o dala eyele the
function nf the 52-bil {icld depends on the transactiva Lype, Por czample, the
mhaster sends Jula Lo the slave om a write. The sluve sends data to the manster
an o e,

In all ¥AXBI transactinns the sluve velorns ons of four confirmation codes vn
VARBI linea CKF {2:0%:

LU o Trarsueiion acknowledged.

MOy ACK No node hag been aelected.

RETRY ' Busy, tryr later.

HTALL Meed more time, wail Ll dola is ready

The purl concroller monitnrs activiky oo Lhe VAXEBL bus, When an erver ou-
eurs, Lhe port conteoller interrupls the U, Microcode them initiates u Leup
und jumps to an erver-handliog microroutine, TE stores machine-slule inlue-
mation on the machine-check =lock in memors, making the nlormalion
prailable o exception-handling sollware. The softwrars ean evuluale the data
of the stack and take uppropriole action.

2294 KASX-inidiabed Transactlons - Tahle 2 whows whot transactions
the KA#20 module cun iniliade, together with cnroesponding data lengrhs,

Tahlae 2—4: EAR2Q.Initiated Transactions

VAXRBI] Transoolion Tnlliated Do Tacngth
Comomand Foanetion Longword Crotaword
KOl Tl weith csscoe i nErne I spues ar [lache till

DTR I
1)1 Tniesleck resd wich cache dnteut Moy andier Uache fill
T e
Wil Wrize with cache intent Wlermore anly Memeory unly
LRI nlock write mask with cuche Mewmeory andior Moo
incent Lt apura
WRICT Writa muesk wilh cuche: inlenl, L3 apuce or Murr
1OSmary
STOP Scop Xotnpplivalle Nnt
_ appliczlle
1PLM"TE Taturprineszar incerrapt Dol upplicable Mot
applicably
[ICEN 1) Intesrupd. Mol applicalle  Not
applivuble
IDEXT Tdentify incerrupting aode F.ongemrd Mun:
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Wrile musk transecticos involve & read modifvweile wquence, unlesy Lhe
gl iz ol enes, beeuuss a poveinm of the data in the targel leenlion musl
temain unchanged The purt eontroller changes a WMC| transacllon wilh o
mazk of all enes te a WL Lwunsaction.

When the KA220 modnle perlorms wn IRCT transactinn, the slave nermal 1y
#=tA a lock that remaing st wnlil the KARRD mndule dsspes a ITTRMOT com-
wand to the spme addreaz, The KAPRD moduly trsues un IRCTTTWMOT trans-
actiom pair ap part of each ol the seven VAX iolerlocked instruetinms:

ATISWT
BBCCT
BR&SI
CISGHI
TNEQTT
REMGITI
REMQTI

The EAB20 module can initiate o STOF trangoction bul connel respoad Lu
e, FTOF is generally vaed for disgnoatic functions. See Lhe VAXET Oplions
Hondbwek for move information.

Az Lhe VAXBI master, the KASM module can interrupl anothor processor
wilh cilther un INTIRR or IFIINTR teanaaction. Howevor, KARID modnle: in o
mulliproeezsor system nermally cominmnicate wAith each othey by writing
dodn 1o Lhe REXCD Registers.

2.2.3.2 KABZD Slave Responsas — Tuble 2-3 shows VA XET transactions and
Lhe eondicmation codes with which the ¥ A0 modnle rezpondz to cach.

Asasalely leature the BECD Inck 4a not aet unless the interlock read tranzac
Lioo 18 completed suecsssfully. But the RXCT s unlocked by an unlock write
Lennzaction, cyen i the trunsaction is not cnmpletad suoceasful L,

The KARXD moduls can reapond to hoth the interrupt and interprocessor in-
Lerrupl traonsaebions.

22333 Device Interrupt Sequence - Yhoeo o YAXE]L oode (Lypreally an O
device) needs to interrupt the KARLD module, i arbiteales [or cendrol of Lhe
VAXDI bus acenrding fn itz node number, When the node gaing conceol ol L

AWXBT bus, it initiater an TNTR trangaction. zending ils interrupl priority
lewel un VAXBT Iines I £15:16) and the decoded 10 of the targm PrOCOSS0E Ok
VAKEBI linee T 162010,

The KABZD mealule comparss ita own decnded TT) with the one aent by the
interrupling Acde aod reluros an ADK confirmation temn opeles later if thare
1z a malch (N0 ACK olhoerwiae).
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Tahie 2-5:

EAR2N Siave Ruspoanses

FAHY Hoespons:
VAXET Tranaaction Feceived on B CNF
Cummand Tezoription (i T
REATHor Head or read with sache intent to u BIIC ACT
ROT interpal regiacer or KXCD
WRTTE ar W rite nr wTite vith ceche intent te a BIC A0
Wil interral regicter or KECD
TR Intarlock read with vache inteol (2 BXCT AT
[writh 4501 rolocked)
1RO Intorleek resd wilh eseloe inlenl o RECTY REETHY
[with HXOL lneked?
WO Unlack write maal with ceche iolunt L BED AT
Cwith BXCD nnloeked)
R e | Unlosk write moask wiih seehe intent 1o REOD  ADK
. (with 0T lovked)
IMNTER Icterrugpt ACHK
IDENT Idewtify interrupting node ACK
TFINTRH Interprocosser it pl ACK
STOP Elop NO ADK
THYAL Iowulidede _ AUKE
Hroudesst . N A

IeM>ET

O a moatch, the KAAM) module also asts ons of four intereapl pending Faps
in the port controlier, correaponding to the inlsrrupt level of the transeelion,

“The port congraller then forwardn the slates ol chese Tegs (note owd mors
thanone may be ret) to the M chip. The M ehip compures the intercupi loved ol
the highest flag with the priority of the provesd Lha AR rcdile is eor-
rently exzcuting. When the priovity of the currenl process drops below thal of
the highest-priovity pending intertupt, micvocodo inlliales an IPENT trans-
actinn to identify the interrupting nrde. The BUC on Lhe B AS20 modulz then
arhitvares for control of the YAXBI bus, and eveninally the KAS2T module
Lacownes bus msater.

Aa bus mamer, the ELASEC modele asscrts the (DENT commard code on
TANDI lizen I ¢80 and the level ol Lhe highest pending inteyrapt on VATRT
lines Ib ¢12:16% duriny Lhe vonunand/oddress cyele, The second cyele of
[IDENT ullowes urbitvution for eontrol of the VA XBI bue for the next tranane.
tinn. The msetar weserts ite deeoded 1D on the bus daring the third crele.

Then, vo Lk vueth eyele, IDEXNT arbitration rakes place, T several noden
huve nlerrapls ponding ol the level indicated, each asservta ita decoded 1D
{used hore o2 an Inbemapt sublevell on VAERT linea T {31:168). The arbatrat-
ingr pode with the lowegt 10 (higheat priority ) wina the arhitration. This nude
returns its vector on the next cycle, Ifthe winning node cannot veapond Drmoee-
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diately, it sends a STALL eondirmation on VAXEBI lines ONF (2:0% until it can
mend its vestor Az read daio. KARSO mivrocode uses thia vectar to find the
infevrupt zervice roatine Loy Lhe inlerrupting node.

Taterrupling nodes thad lose un arhitration must atart again, regenerating
interrupt trapsactionz. The winning node must alsn interrupt again if it faila
to receive an ACK condirmation [rom the KAS2L module in responee to ita
vector,

If the pori condroller detwets o VAXPI evvor condition, it interrupte the M
chip, The M chip Lhen initistes & micratrap to fump to errorhandling micro-
code (zes Choptor 5 Tor datails).

2.3 Port Controller and PGl Devices

The three ports ol the poct controller (BCI port, TRAT port, and PCT port) make
it cantral to the sperativn of the KARZ0 racdule. The BCT port connesta the
port confrolley to 1he YAXET bus theough the BIIC, The TIAT. port coonecte
the port controlley Lo Lhe CPU. And the PCT povt connects the pert controller
bo the 8K-hyic ool RAB, u 16K -hyte REPFOA, a watch chip, and an BOX50
diskette contraller, The Liming for each of the three ports is aepsrate; the BOI
b rune synchronously with the VAXETL elock cyele; the TRAT. buag wans on the
CPU clock eyele; and the PCT bus v amynehronoun. The port controller keeps
the timing independent by buffering contral vignals, addrenses, and data,

Three gate array chipe make up the port enotealler: two data path chips and a
control chip, Figure 2-8 1= u portion of the KASZ) bloek diageam given in
Chapter 1; it shows the port eonbroller and the desices that =it on the PCLbus,

A .- : A
{ DL 32 )
h |

L

PR r,-'L "
CAOMTRIOLLES 200 < E= DAL
{1 PR W
SEELA 18 [ BbAL
I
EUF=ER= Qo7 EZPFOM.

AnM

L - AUXHD INTERFACE & WATOH DHIP {1NTEAFACE

KLoHR E

Figure 2-#: Port Controller and PCI Dovicoes, Block Diagram
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A 32-hit conlrul 2nd etatog register |IPCnt] CER) wnd the 4longword dara silo
eomtribule o the cemtrr] funetion of the porl centeoller Tho dara siloe hoffers
selwwepd tranafera om the VAXDI buy. The POndl CSH contains status infor-
mpdion [or uge by the micrneode and sollwere, control hits accessible to the
CPPU, and control signals from the eentool pooel, The gtatoa bita tell when un
interrupt ia pendivg, when VAXBE iranzaction crrors ocenr, and whether Lhe
E A830 module has pessed sellte:l, See Appendiz B for detaila. The PCotl
(8K is located in the KARZD nude private apace at adedrear 2008 000 (hex ), it
ir inaecessihle to vther nodes oo the YAXRT s

2.3.1 PCI Bus Addressing

Thevioes abtuched Lo the 18001 bus have T0 addresues in Lhe AR aode ped-
vate spuee. They ace occcssihle only fn the KAS20 CPU, through the IRAT
port on the pert contrel ler. Teher nodes on the VAXBL cannot read or write to
thew deviees, Figure 2-9 ik 2 map showing PCL deviee addresses.

HEX
LDOURESE
onou 3300
EOOT RAM
(BR-BNTES! oA AFFG
WMLSED; THESE ADOSEESME ACESS
THE GO Aak
2000 audd
EEPRCK
[+BK-BYTES) 208 FFFE
AESERNYED TO MIGITAL
2007 DDOU
BECxED REGISTERS
SooR O1E
 [UNUSED. THESE ADCRESSES AGCERS
THE 4{0X50 HEGISTERS)
3008 4000
WATSIH CHIF BEGIS 1255
anns  BOTE
F1_C3-5000 25

Figure 2-9: PUCI Deviee Address Map

The Li hita of the PCI hue uee mulliplexcd for addresses and datu, bol eddrezs
Txit () ig wnused. This means thet all PUT devices are acceased oo word hounda.-
vies. However, auftwure can oceess the packer baffer with all dalu Lypes, The
FEPROM. RS0 cuntvolley, and wartch chip are hyts-nriented devices, They
are arcessible voly wilh byte-length or wnrd-lenpth nulroelions on ward
boundaries. Whoeo word-leneth instructinne ave wsed, duts in the high-order
bvte iz undelined.
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2.1.2 EEFROM Functlons

The EEFPROM leleetrically crazable peogrommable read-only memory? un
the PLT bna containg 8K-bytes of inlormalion delining eplions, Lhe physical
confignration, primary microcods patches, and YA X bool code, The dale in
the LEPROM remains walid when power gocs down, 2o that on power-up Lhe
microole can initialize che KAS20 and kool the syvelem aecording Lo Lhe po-
fuirementa of the configuration and the uzer,

TITGTTATL distributes updates for the EEFPROB togecher with aoftware and
micrnonde patches on dizketres, You can nae the REPROM Uility to load the
update data inoo the RPROM (see the BAX H20 dmnor's Manwe! for
decaile). You ean read and write 24 FEPROM locations with conzole TR and
E.T commanda {pes Chapter 40 Tn addition, you can use kernel mode snftweare
instruetions to accesy any BEPTROA Incatinm by using the TRPROM node pri-
wile spuee wddress, ¥ou can wlan read and write TEFROM data with the
EEI'ROM Tiilily Csew the TAS 8268 Cheves-s Waneal for details, The KARZD
module proteels Lhe BEEPROM. so thuat you cannoet inadsertently weibe a1l

2.3.3 Watch Chip Interface

The elghl low-prder "Gl bus Locs and seversd conbeol lioes sun [oom Lhe
EASE0 module, Lrough Lhe boelkpluns, Lo lhe weoleh chip, The welch chip lews
the EASED modibe koop Lo heewgh o poweer vuloge or svateon shaddown
that lazts up e 100 howrs, The K ABZ0 mouwle slorez o 33-bil Lime valoe I
the TODE flime ol Doy Begisber)in Lhe 3 chip, bul the TODR Leses Lhiz value
when the povwer goeg dowrs, The wolch clup mecdiolains Lhe Cae adler poecr i3
rermoved beconze a ballery keeps i going [or ep 1o 100 howes,

Three 3-bit control and zlolus regisiers oo Lhe walch chip are aceczsible 1o
goftwrare, providing contrel that Llets sofiware weile Lhe Line inothe wateh chip
regeters during installation, Fhen, i normal eperalion, selware reads the
watch chip te set the time in the TODR [ollowing o bootelrap operation.
Becange the watch chip rtores time inlormocion in unils of 2econds, min
utes, houre, dayas, and months. the operating syslom st conwert this data to
a 32-bit [ormat bkefore updating the TODR Bevigtor,

2.3.4 RCX5D Controller Interface

T.ike the warch chip, the BC A0 diskette conrroller iz located off the BARZ0
maodnle, and the low-order eight Yines in the BCL bus ran off the module to
eonnect to the controller through the backplane, This desice iz normally nsed
tn load software updates snd microcode parch distributions from DIGITAL.
Hnwraver, anmea avatem configurarions do not vee the R Xa0 contrallar,

The RCXSD control ler contains control and stains registors and a batfer capa
ble of shnring data for one B12-byte sector on the diskerte, Bofowoare can trane
fer conmanda, addresses, and dats to or from the BOX50 contraller in
byvte-temgth regiater-to-register moves (zee Chaprer 6 for mere informationt
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Chapter 3
Sequences and Options on Power-Up

On prowecr-up Lhie EARR0 proceasor teata sned indtiabizes itzell and then inilial-
izes the rest of the compuler system. Initialization leaveeg the hardwarein a
well-defined state (sec Appendiz &), ready for any of several courses of action.
¥ona can define in adveoes whol wetion the procearor takes during solf-test
and after initialization by thovsing frem o variessy of aprions, Each eprion cor-
responde 1o & combination of inpuls Lo Lhe meduls IO piva. Tn the VAR 200
syatem the inputs come rore 2wileh sottings no the contrel pane] and juraper
eommietions on an anxiliary modole.

Thi powrer-up opticte inciude:

* Slnw aelftest — Test the functions of the KAB20 module. Tn cage of failare,
renort faulte on the console levmingl und enter eomacle maode Gf enabled),
Clovnplate the teat in 10 soeonds.

+ Faat gelfaeat — Quickly Logl Lhe erilics! functiona of the KARED modale.
Ernter comanlemade (if enabled) on tuilure, Complets the tastin 0,45 second.

* Auto Btart — Atlempl (o peslot (warm start) the nrocessor so that it con-
tinuas executing the process Lhal was wunning when the power fajled, In
systamA with battery backup lor memory, memory retains nower for up to
10 minuten. If the comitents of memery remain vulid, the wavm start soe-
cusds. If the enmtenta of memory arve no longer valid, the warm wtart faila.
Buootatrup (2old start) the mystem.

v Hult after initialization and enter conzole mode.
» Ernehle or disabls the conanle,

* L'sc thu phyoical sonsnie (seriadline anit 00 or the logioul conssle {anelher
YARBI oode).

+ FEnablo or dissble ﬂfrl'hm[.; to the EEPROR.

The K ARSI microcods follows A sequence of abeps for each of those oplions,

One other vplioe you van specify in the EEPROM aftecls the eflicizney and
behavior of the KAR20 moduls after pnweraip, when it ie Tunning macko-level
aoftware o congole lunctiona. You can preset, the default band rate for the
conaole serial-line unit. Ses Chapters 4 and & of this mannal and the
VA X B2k chiker's Moneol fow Informeatinm nn leslfhngthe cotigsl e ol »ate
ane writing to the EEPROAL
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A typical svalem with a single KAH20 procerant might e el up W lake the
vtepe lisled hece oh power-up

1. Porlowmn a zlow seli-test,

2. Initinlize the KA proceasnr and the rest of Lhe compulor system,

& AliernptTo restart the sofrware that was running bolore the power failure,
4, Braotetrap the system if the restart aliempl [oils, loading the operating

gyslom from a diek drive.

3.1 Power-Up Sequence and Related Signals and Jumpers

The K ASS0 power-up sequence noeurs when Lhe BLOC LU L and BT AC T T.
signalz ave eyeled from tmas to false. The deasseelion of BL DC LO 1. indieates
Lial power to the VAXBT hackplane is gleady, BLAC £ L iz deassevted nexr
Lu indicate that de power will remain steudy lur al least 4.2 milliseconds, Fig-
wre 3—1 shawa the sequential relation of 1hese Lwo signals,

CONTIMUE
INITIALIZATICM
S=UENCE
Bl &%'0L
_\ 4.2 M5 /_-
vy
Bt D L] |

T

BEGIM

IMITIALIZAL 1SN
HEOUENCT

Sl
T

WLC-292-05
Figure 3-1: Bl AC L0 L and BRI TKC L) L SBegucncing

4 Praslurk push button oh the contral pane] Yeta you simudule Lhe power-dosmd
prrsRC-up scyuencs To boot the aymem without actually removing power, See
the VAXEI Chnions Handbook for more complete power seguencs informa-
Liuo.

Tubde 3-1 shows the external signals thatl implemenl Lhe power-np options.

Tuble: 52 lizsts the PCM module jurnper eonfipuralions thal affect the FE-
PROM update function. These jumpers cuntrul Lhe exlernal signal PNL ERT
WT EEFPRON H, liated in Tabla -1,
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Tabl: 5-1;

Exlcranl Sigoals Affecting the Power-Up Sequence

A silele
Hoalepigal Moclwle Lo Sulars
Birinal L0} Hin By
Bl &I, — 1Al Filqal (4H
Frat aalf-teat b, {7
YL EETRT Dol Poar1 ORI
IILTII - i 511
MEETANT
Bl ONEL Lay Pllan, 1355
FMEH = Lait, L%
crnaalia .-|||:_-||:||¢I
> EWML ST Lan -
LA H
BB DR wrile
arible
Bl HEEHT'L — BE4 ICotl C5TH
repal avslag kil (26>
BLLLLCHL — B
vl puwss aw
AT AC T T, — Rl -

e e Lo

Stuwodard Svurecs
i Lhe VAX
B2} By bdem

dumpers W1, WE
LLE- TR b |
=ikl

Chmnl-pane, L
Irae gl —
ATpdataTTalw dada
Strnt

Conenl pune. oppey
kuy pwilch
Slazdby’ Eoubles

S Lipe

1 subegpl-jia ae! |- puar
Tay awieh —
Tradnte Halt Aot
Atrut ot jrmpee:
R T
i Tha PCM mirsinle

TRTAT aitimit e ran
P machiln.
enitral-annsd
Tentut post kuatran

I'ILIR] miveast it
I'CH meculr

FELEL cirvwil v Lae
] apcdude

¥ Trus

Mecfurin culk
Ll cuL puwLr
Wy - Jumipec
W3 WS

Benzgiales e
Aulmpaliv
realarl g
hanlaeay ol
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Trwres Irey
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the: Auta Htat
Tinsiom

Tosaniale the
annsin —
uzper kex
swntym inin
the Enwals
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Fusbile wrilea
talla
TRFROIW —
Ty er
swifch in ‘o
Tha TTdata
jLE AT

Tovizatr prewe.
il

prerfnrm seli-
=t amid
initinlieation
SR
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niled: st
WTEETEAinG

INDTEE o
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Elals

Hequences and Optiong on Pieeer TT
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Tuble 3-2: PCM Module Jumper Configurations Alfccting the
EEPROM tpdate Functon '
Jumper  Ulse Antian
Wota Wi Mormmpl  Thive PN ENEB W EEPEOM IT hiph or lew ueverding Lo
pogilion e lewer key awitch on the control panel

W4 te W5  Enwoble  Frnable vrites to the EEFROM, prorriding Lhe cenleol
pogilion  panel

w4 L-u T Gecure I¥aahle writea to the TEPROR, cwvecriding the cnatrnl
nsitine paneal

Mote that in compuler gvalems where two or more KASER] moduley wewe -
serted in a VAXBI backplane, the control-panel functinne and the console
funetinns on seriulline dnit O are available ondy for the primary processor
placed in VAXEI glo K1J1, The external aignal enabling the phyvaieal congole
functinn is PINL CNSL LG H (module L0 pin Ti52) The PCM modole drives
thiz signal fulue on Lhe primary proceaaor to enable the control-punel and ech-
aole funetion: oo the KAHZD module in slot K1F1. On attuched processors
PNL CHEL LCG H is true, enahling the logical eonsole function.

Figure 3-2 shows the eequence of eventa and aptione on power-up. Tho re-
mainder ol {hiz chapter degoriber there asquences in detail.

NOTE

In Figure 32, W refers vo the atate nf the wurm wlact (reslayt-in-
progress) and cold start (hontstrap-in-propress) Nags handled by
micvocede. Ieme, T emd, and W emd refier to the Inilialixe, Teet, and
Next conmnands (zee Chapter 4h

3.2 Ssaif-Test

SelitLésl is the fivss step in the KAR2(Y power-up sequence, 1 consists of micro-
eoide 1hol checks major AS2) functions. If selitlest i3 aueecssl, microcode
indiealcs succezs by lighting twa yellinw liphtwmitilng disics {LELx) on the
merdule and printing mespsges on the console. Sell-teyt Lhen passes control fo
ihe mirialization and reatart routines. I sellledl deleels an ervor, it fails tn
light the yellow LEDs and entera comaoly mede. [The ked LEDSs are 135 when
the processor ia in conesle mode, repardless of (he geli-test result.) The ved
FALULT LEI on the control pane] lights during selittesl and remaine 13 if any
VAXEI node faila self-tast.

Self test heginr when the 31 DC LO L signed beeomes false, in Teaponae to any
of five events:

1. Hormal power-up.

2, An nperator puches 1he Reslort buiton on the control panel, simulatbing
pemver-up.

3. Comzole T cornmond.
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d.

fa,

BI

Boftware sets the Reaet bt POkl ORR Bt <284,

The KASY) module or another node setd the Node TReset (NILET) bil
(WAXHT CSE hit 21003

TH: 1.0 L 1w taro:

Sels he Broke DILBUC CSE bil £ 12 3], This bit makes the self test rtatus of
Chee KARZD madile available to other nodes on the VAXRT hue.

Cleare the Self Teat-Pass bit iPCor] O5R hir £253), Whan clear, thia bik
drivea the wired-OR signal BT BATI 1., which lighta the red FATTLT light om
the rontrol panel. When ret, thiz bit drives the twn yellmr TLEDa on the
mupehile and clears the Eroke bit,

Seta the hardware-fanlt-rrate Wt {TTFEHL Thizhit lights the twnved 1D\
on the maodnle

Microcode then waits for the deassertion nf BT AC TO L before proceeding.
When BT AC 14 T becomes falre, miecroeode pevforma the following funetions:

1
2.
a
1

10.

11.

. Bet the conanls =erial-line unit bavd rate.
Bend OBy (LFY Lo the consnle.
. Hend a # character b the conaole, indicating thutl sell-wosl has Tegwn,

. Caleulate a checksum nn the eontreol-rrore patehes stored o the ER-
FROM.

Compare the ztnred checkaum with the calenlated checkaum. If the som-
pariann failw, print the emeor cnde P14 on the eonsnle tevminal and huld.

Thiziulize the cnotrol-store O AR and LART.

Lavad und checlk primary control-store patehes fvom the BEPROM nlo
the contrnl -gtors TLAM, On failure, print the erenr code 744 on the eonsole
terminal and halt.

Enable control-atore patchea.

Check the operatinn of the console zeral-line unit for all baod rules 1n

loopback mode (aee Chapter 45

Clear the hardware-fault-atate hit and turn off the red LED: on the mod-
ule,

Read the BEPROM and set defaulta according to the nptions apecilicd
thera:

F chip enahle or dizahle

BTT: enuable ir dirable

Cache wnubile ur disuble

IRCXEARD pulfteat emable or disuble
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Then Lhe zelf-test woicrocode branchea according to the state of the BT STT hit,
porl controller CER hit {2T).

If BT &TF T.in true, fast srlif-tert 15 already compiete.

If BI STT" L 1a false (the normal comdition) ne mderoende s exoculing a
conAar e T commmand, rlowr aslftest continues, performing o coprehen-

aire check nf the AL} module.

Thirteen sections make up the slow porbion ofF 5e1-lesl, On Lhe aueceeszlnl conm
pletion of vach seelivn, microcode sends an uppebcaze ASCLL character (A
through W, skipping L), eorrosponding to the hardware tegtod. to the console
terminnl, L mieroeode delects an error, it paskes contral to the congole micro-
eede. Table 3-3 lises Che slow aelf-test funetiona and the correrponding char-
aclors dizplaved on the console terminal.

Table 3-3: Slow SelfeTest Checks

Tost Ciodle  Hardwrare Tested
Conlrul-slops Lesl A Clrmcen] alove, primars patchea,
MIE bk, TRchip
TF chipe inlermials Lest B 'K chip
TEAT: iaslerdare L [ laterface of T'E and ™ chips amd
: intercrmnecting DAL buaa
W chip intetnala tast I b chip, snd DAk, Al and CAL
biaes
BTE array tear: dicsble or ensble 11 L UTE syray, and DAL, CAL, and
according o data in BKIGPIROA; skip EAL tmzes
teat if HIB iz disabled
(lache arvay fect; disuble or enabte F Cuche, snd DAL, CAL, und PAT,
cache apcording to duty in EEPROM, - buses
eldp teet if cache iv divabled
'K chip and B vhip interuction beat; iz LT vhip, M churp
ekhp test if BTD or cuche: is disnbloed
Port-controller CSH tast 1l FPort contreller
EEFEOM tast I EEITOM, ERETROM lwat oode,
. purl zenleeller, PO hue
Boot HAM foet J PFooal. AN, povt comtraller, PCL
) Tl
F ¢hip test; disvkle or eooble F oehip 18 F ehip and intercrmmecting 1AL
wecording Lo dutn 10 BRTROR; sl biur
Lewsl, 10 F chipe o cache s disakded
BOCHSG contenller et ship ceat i B EOXE0 controller. inter i
RLYAD iz dizahled driver ciroaitsy port conbroller
P bua, canle
BT tert N BIIC port conteeller, BOT bz
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1 devics isdigalied, sell-oesl skips the sorrespnndivg teet and prince a dots,)
on the congole terminol in ploec of Che ledle

After puceessind completion of cither Lhe fasl sollLes: or the slpw self-test, the
microeade;

Sends another ASCH # character to Lhe eonsole

Senda (R (LEY fin the conanie

{Neara the Broke bit (WAXET SR bit 12

Hets the Self-Test-Pags bir (PUntl OSSR bit {3001, which lighis the welluw
LIETs nm the module to indicate aneresa

6. Passes eontrel tn the pnwerap initialization microcode

Fc T L N R ]

The following exumple shows crmanle cotput indicating a succesaful giow self:
Lessl,

H
ERACLEr 3:AT0.0 . ANE

“The # chevaclers mark the beginoingg and end of selfteat.

If any WARRY module comnpoaent 18 missing oF disabled, selittest skips the
enrresponding test and prints a dot instead, For example, il Lhe BTE is pul
enahled, the cananie output for macceaaful seli-test is § ABCD FEHLTE MNA,

The next example shows console sulpol indieadioy o sell-lear fuilure.

H
HARCIE
240

e

This showa that teat ¥ failed and 1becc is u fuale in the eache array or & ve-
lated bua. P40 i3 4 console ertor message indieating that aelf-tast failed on
power-up (Ree Chapter & for a list of conzole orror eodes). The thres greates
than =igne, » 3, make up the console prompl 2y bl

The fllowing example ahows eonsale owtput on a sucecesaful fast selftest.,

§
kg

NOTE

Occagionably, oo power-ap, the eonsule may print a few fandmn
characters before prinling Lhe sell-issl,

Naots that in multiprocesant compuater syatemn s, attachad K ABLD procesaors in
VAXEBI zlobs vlther than =lot K1J1 will autnmatically exeeate the alow aelf-
tegt when BITHC L L ind BI AC LO L are oyveled, utnleas the BI 3TT L aipnal
is azzertod on Lhe VAKXST Yok, Howeves, attuched prosesenrs will oot repovt
aelf-tesr stotus on che console, You can check the LEDyS on thess ITAR2D mod.
ulee to determine selltest stacus, and eollware ean rewd the Broke bit for vach
mimlul=,

3.2 Inltlaiization

Inirialization microrode Lokes control of Lhe BAS20 processor al the cnd of
pzlf-tast, Initializaticn ooears in Lhreo phases:
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1, Power-up inthalization
2 Processor initwalizalion
3. System initializalich

At the end of this sequence the processor and main memory are ready to begin
executing VAX instructions and restart or bootscrap the operating gysiom.

3.5.1 Power-Up Initialization
Pawer-up inilislization microcode perloems five atepn:

1. Lowid Lhe power-up halt code 03 in the Arpoment Pointer (A1)

2 Clear the restart-inprogress und boolgtrap-in-progresa flugs in the M
chip.

=

Clear the Busy bit in the REXCD Replister in the port controelier,

4. Read the control-store pateh revision number and CFU revigion number
from the FEPEOR and load them into the VAKET Dovice Register
(DTYT’E) in the BTIC {aee Appendixz 1N,

5. Load the BCT Contenl and Blatuz Register in the BIIC, seiting seven hita:
" Bit¢s), RTOEVEN
Bit {4, PKXTHEXN
Bit 5y, PINTREN
Bit {6y, [NTREN
Pit ¢4y, TCSREXN
Bit ¢4y, WINVALEN
Eit {10%, TNVALEN
Thig setting prepares the KAR2T module for VAXE] transactions. See Ap-

pendix T! for an explunalion of these bit funelions,

3.3.2 Proeessor initlallzatlon

Procegror initiulisaiion puts the K AS20 provsssor in 5 known stats, ready 1o
exacuts VAX ipstructions. The KAS20 module must be initialized alter an
error hall before it reanmes processing. Micreoode performa thid slep avio-
maticully on power-up for aimualated puwer-aph after a sonsele T eommand,
and in vesponse to a comaole T command

Prowaszof initializating involwves 24.- sleps:
1. Twrn off test mode fealures,

92, Load the value Ué.lF 0000 thex) in the Provesaor Swatus Longword (FSEL)
{zee the VAT Archivelure Hondbook for details).
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S

-1

.

10,

11.
12,
13,
14,

s,

I'v,

14,
15,
&0,
1.

Cleor Lhe Bap Enable Bevisoesr (MAPEN.

Enable memory-management microcode traps,

Clear the BB and B'TE 1ags,

Evpure that the hardware-fanlt-atate bit (HFSR iz clear
Halt prefetehing of YA X instructions, -

Fwnauve that the M chip refresh function is working,

Load the POLR Register with 0400 0000 (hex), aetting the AT level
{ASTLVL) tn 4 (pee Appendiz F and the VAX Arcfiitectuene Handbook for
detailal. :

et the Interval Clock ControliStatur Register (OO .
Turn ofl Lthe inbervul timer
Dixmble interval timer interrupts.
Cliwr the inlerval timer erenr hit.

Turn v the Time of Thr Tergister (TOTIRL

Clear soltware inlerrunta.

Clear che Seltwars Interropt Bummary Register (SIER.

Cleor the Heecive Interrapt Enable hit and the Tranamit Interrupt Iin-
able bil lor geriul-line wnita 0, 1, 2, and #.

. Clear pending intestupts atl lewvels 14, th, and 16 in the ISTATUS

Hagister,

Clear the P1LE Rugisler, disabling the parformuance monitnr enahble
PE) [unelion.

Clear the el port donowe (FPD0 restart eode in the B chip. The FPD ende
tells whethor Lhe prowessur hos bewn interrepted in the middle of u loop
instraction,

Clear the machinecheek beame in the MTEME Bepistors o the B chip.
Tnwalidaie the BTE by ¢loaring the togs n Lhe 3 chip.

Tnvalidare the cockhe by elewring the tuprs o the B chip.

In the PCnt] COR: '

Clear the CHD (corrected read dalu) intcn'u.pL bail, il €00,

Clear the CHD intermupt cnable bit, bic {23, Lo disable CRD interrupts.

w

Clear the TP (interprocessor] Inlorrapl bal, bal £33,

-

Clear the write-wrong.parity bits, bils {15 and {23},
Clear the ponsole-intermupt bit, bit {083,

™
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» (lear the remnte-consule-inleveupr bit, bit Ty, tn disuble RECD
intarruypta.

& TInlnck thu VAXBL event code by clearing hit (223,

s Clear the Run bit. twrning off the BUN light on the control panel, bit
(243,

22 Lowd (or reload) the BCT Control und SBlaus Heglster as explained in Sew-
tivn 3.3.1, slep B,

3. Leod the Derice Register TDTYPH] rom the EEFRON.

24, Copy Lhe bootatrap section of the FEPROM to ihe boor RAM, mtarting ut
Tuezrlion PMEAHHME (hex] 1n 1 bool KAk,

3.3.3 Systam Initialization

- KABZ0 wiceneode initisalizes Lhe computer mrstem to prepurye [or resiarcing
the operating mysteam and wscr programs (nr the VAY Thagnoslic Suporvizer
or for hontstrappingy Lhe system. The prosersnr perfirms this function under
fomr comditinns:

1. Aapart nf the power-up aud zitoalated pnwerup Requenees
% Tn reesponse Lo u éonzole B eomnmand
3. Tn responss to u conzole 1 commmandd

4, Tn response Lo u conzole TR command

Fwery nnds on Lhe ¥AX B bog teata itself when the B AC LO L and BT TG TO
L sigmeuls wee cycled from fae tn false.

The KA820 procezsor initializes the system by polling cach YAXET node,
reading the Device Begister, o determine which slols are secupied and which
ames conlain metmory nodes. If bits {15:00 e zel Lo FFFE or QOO0 (hex), Lhe
nnde iz iniliolizing or Broken. dicroeods wwils foy v lon-z2econd timer tu ex-
pire belore declaring any node faully. iule (148 ) o the Dewice Tegriyter pre
zeros, Lhe device s A VARDI memocy node.

Il & slol containag a2 VAXDI memory node, the KASZ) micrneede ronds the
VAXEBI Memory Contrel and Stulus Beglsber o find the atnouat ol momory on
Lhe aode and determins whether che node passed its owm selittest (Lhe Broke
bil should bhe clear). Tits <28:18) indicale the memary size in 256K byte in-
creanents, From this value che microesde calenlates the sturting aned ending
aidresses of this memory oude and loads them in the Slarling and Ending
Addresa Begistera in the node’s BLHC, The roatine adds the memory mize tn
the maximurm memoery eounl [initially zerol. It then inillalizes the BGT Con-
trol and Status Regizler of this merory nnde by selling bit (&) (TCSREERD
pod kit {13 (STOPEN.

LI a glat comtaing 1 nonmemaory node, K AR bmiornemds reads 1he VAKRT Con-
trol and Seatus Regislor, checking the Brake bit tu see il the node has pasaed

itR owen salf- leal
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ooy YAXBI hode haz its Broke hit get, the K AH2(hmodule dors nor attempt &
wikmn start sequence, However, the processor maz be capable nf perforthing
Lhe bootstrap function.

Izlow seli-lesl is cnabled, microcods printe 2 node number and a spaee ot the
eonzole alier findshing with each node that has paared seif-teac. I & VAR
zlot contains a node with the Broke hit set, micracode printa a minus sign in
front of the correaponding node nunrher on the consnle. If 1 slot with un T
plug ingerted in the haclkplane in empty, the micvoeeds prints o dot oo Le
romagle, inptead of a noda mumber, in the position eerresponding o Lhe 1D
numnber for that alet, Microcode alan printa a dnt if it canont cvead the YA
BI{'_.SH for the nn-fl-e l'thi 5 0AT ]'*apppn ifthe EHF fhails ks .,Hl[“ Lzl u.nr.l Lurns ofT

this congole -nutpu..-

When the microcnde han examined all the nodes co the VAKBI bus, the value
atored in the mamimum wmemnTy count repressnts che siee ol VAR BL memory.
Svatern tnikialization microcade printa thiz value oo Lhe sonsole weeminal on
the line follawing the VANDT node status infvrmulion, belore razsing control
to the hootstrap microende. Tigure -0 shows the seguene: .JI vvenls in che
aystem initialization process,

Example 31 shows conasle nutpur fir initialization ul v peoticular sysocm,

miliz. .-5.. ... a . ...
LR A

Example 3-1: System Initislizalion Console Outpat

Thia comacle mesrage indicates thuat:
MNodes 0,1, 2, and I are pod. -~
Mnde § ia faulty.

VAXBI slots wilh node 1D plugs 3, 4, 6, 7, %, % A&, O, TL B, and ¥
are empty, ov Lthe nopdes do ool rn~=pund when ]:Ill"“I‘ﬂI:':!'dE regda the
FAKBICER.

The maximum uxabls VAXE]L memory addresz ig 00440 (HHHY tThext Thina
indicatss that thers wre fouwy megabytes of phyzical memory,

When the microvode finishes Lhe sysiean Innialization sequence, it hranches,
depending on the setlings ol the control-panel switches, ag shown in Figure
A-2 Tf the lower key swileh ig 1o che Auto Start pogition, control passes tathe
ractavt microeode, Ctherwise ihe ABR0 module enters conenle mode. The
cotanle may be pnsbled ur disahled, acoerdihg to the position of the upper keay
Aawiteh.

Appendizx (3 lists the cenlenls of Lhe provessor Feglzters when the KA BRD mad-
ule entery consols modo aller pewer-up,
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Figure 3-3: System Initialization Scquence
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3.4 Restart and Bootstrap

EARZ0 micrneode Leies to reatavt fwurm start) the aoftwuye aller initializa-
tiom, il the RSTRT/HALL bit \PCntl OS8R bit (31 is cleur ithe lower ey
swilch is in the Aute Slart positinn), in vesponse tn fror kinds of eventa:

1. Power-un.
2. The provesuor executes 8 VAKX HALT instroctinn.
8. The provessor halta when it detectz a machine-check orror.

4, Boftware writes a 1 to the Reser bit (POnt] C5R bit 480

TF the reslart attevpt fail, Lhe microsode tries Lo bootstrap feold slarl) the
srstem. I 1he hontatrap utlempt fails, the KAS20 processor halts. The micro-
ende mokes only one warm slayt attempt und only one eold stuel atlempr.
Tnternol flags that indieuwe whether a resturl or a bootstrap allempt is al-
ready in progreas keep Lhe processor from looping continuously.

See Appendix  for the contenls of the yencessor registers when Lhe AR
module begins exeenting VAX macrocoda.

3.4.1 festart Function (Warm Siart)

The EARZ0 microends dovs oot try tn warm-slart the aystem if uny VAKRI
node has ils Broke bit set, sinee the fanlty node might have failed folluwing
the prwer Tuilure and mighl vontain data seruelares or hardware critical to
the process 1hat war Tonning.

The warm atarl funetion eonsists of nine Ateps:

1. Check the restart-in-propeess and bootstrup-in-progress flaps in Lhe 3
chip. Il either flag ia sel, Lhe warm stare fuila,

9. Set the restart-in-progress Hlag, Althnugh micvocode sets thia biy, software
shuuld clear it by writing OF0S to the TXDB Register (TPRX 23] wllor & mue-
eeasln] warm start.

Rourch main memeory for o valid reatart parameter block (REB)L The oper-
uting gyetem wviten the RPB when BIAC LO indicates thal power is fail-
ing, The RPR letn micropode reptart the sollware where il lell off, if the
memory ie backed up by a battery. If mierveode faila to find » valid RPHE,
the warm start fails. Fipare 3—4 ahows Whe four lovgwords that malke up
the HPE.

4. IFa valid RPR ia found, check the seftware vegtart-An-progress Nag ar RPTG
+ C{hex), The warm start faila ifthe oy iz set, Note thal vestart software
shiomld aet thisflay ns soon a5 praible Lo Lhe restart seguence, If the warm
gtartin auceessful, solfeware ahauld clear thie flag hefove pazeing eontrul Lo
Lhe interruptaed proccar,

E. Loadthe Stack Poinler (SE with the physical address of BEE + 200 (hex).

as
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RPE+0 PHYSEIGAL ADDARESS OF THE RPB, MLUST BE PAGE ALIGHNED

AFE+4 FHYSEIC:AL ADDRESS OF THE REETART ROUTIME. CAMNOT BE 0

AFB | 4 CHECKSUN OF THE FIRST 31 LOMGWORDS OF THF RESTART RCUTINE

RFE SOFTWANE BESTART-IN-PRCGRESS FLAG, BIT 0=

ML 4nn.55

Figure ¥-4: Restarl Parameter Hloclk Format

6. Loud the Argument Poinler (AP with the halt code (see Choploy 4) de-
seribing the reaszon for the warm sburt.

=1

BExpeute the procesaoy initlolzalion routine listed in Sceelivn 5.3.2.

Turn nn the comfrol-panel BUN lirht.

=

Starl the processor at the addeess found in the ascond longwrord of the
HFB. '

When the microeode searches for 3 valid HPB (ztep 33, it hegins by |ooking for
a page of metmory thutl vontainag its own address aa the fives longwrord, The
rearch for lhis papye boping ut address (MMM G200 und eontinues through the
end of memeory,.

Ifthe seavch Fieldz a page Lol contuin 9 o adedress se the firat longrwond,
micrnoode checks the sceond Jongeord of the page. I il sontaing a valid ad-
dress that ia not 0, thiz is e wddrews of the reatart rouline. If the second
lengrernrel iz an invalid address ur O, microende reanmes Lhe seurch for 2 papge
Lhat eomtaing ite own address as Lhe et longward,

Mivroeode then reads the tirst 31 (deeimab lovgarords ol 1he restarct routine
and ealeulatens 8 32-bit unzigned suoe of the comtents, I ihe sum matehes the
third longwaord of the page. microcode haa found g valid 1B, Ouherwiss, the
gearch enntinues.

If the search for 3 valid HI'B lails, microende tries Lo boolstoap (eold start) the
swulam.
3.4.2 Bootstrap Function {Cold Start)

The KABRD mndule frieato bootsleap the syatern if & wartn start altempt [aily
or il un uperatnr trpea the B eotmand oo the console, Mote thal wlike tho
wortn zlurl uttempt, the boolelerop ullempt wilh neenr even i ooe of Lhe
WA RBL nodes hay its Aroke hit sel,

The boslsloup alpirithm inwvolves six sleps:

1. Check ihe buolstrap-in-progress flag in Lhe B chip. If the flag a zet, The
hootatrap nils. The K ARZ0 processor remains hulted snd control passes to
the conzole mierueods.
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Bat the haotstrap-is-progress £lag in the M chip, 1o present looping contin-
uoaly.

s

Find a f4¥ hyte Black of good memory thul is page aligned, Note that whis
search leaves the locations that pet cheeked in an unpredictabie enndilion,
If the seaveh lnils, the bootatrap faila.

4, Twoad the peoersl purpn:na-e vegistera gy follows

L3 — Bost device, T vesponae Lo s B {ddan command from the eob-
sl mmicrocode Joads RS with {ddany, Thir ia the ot deviee identi-
tier, where dd indicatsa the devies type, x 35 2 hexadecirnal digit
identifying the VAKGI nede Lo which the device 1s avtached, and n ia
w huxaderimal digit idenlilying the device mmit number, I the de-
Fodt dewice i3 nasd to boolsteap Lhe syatem, microemie oads B3 with
werog. Mobe that thiz hout devies identifier 4a oot nueeszarily the de-
vice type code vsed by the VIS oparafing system,

H5 - PBoot pavameter. Microccode loads T with o boot parameter
fhoet eomtral flag) in response to 3 BRS: {data? command from the
console faer Chapter 4 and Appendiz T,

R10 - TTalt PC. On a bootatrap foll vwring power:up, B1i 2 unpredic.-

ahle.
H11 — Halt PEL. On 4 bootstrap follomeiny powoe-up, EI1 % unpre-
dictahle.

AP - Halt eode. Sec Table 43 in Chapter 4 for detnils,

8F — Starting uddress of the primary hm:-LHLrEL;J (200 Thext hartes paut
Lhe gtart of gonod memory].

Wierocode leaves the other general registers unbouched.
5. Turn un the BUK light an the cunlesl panel,

B. Btart cxecnting hootsttap macrocode beginning at physical addresa
3003 0104 (hex) in the hoat BASL The code in the hoot RARK loada & boot
bluck which bringr in the primacy bootstrap routine {gencrally ¥AE?
from the oot device into muein memors, peginning at Lke zecond page of
the G4K-bwte hlock of gnod memery, The hoot devies sonaining the pri-
mury ootstrap may he o local moss-storage device, such us an RS0 disk-
slie, The primary bootatrap ther loads a secondary bootsteap, whick in
bura beings in the aperatiay syslem or the VAX Diapnosiic Superviser.

3,421 EEPROWM end Rool RAM Bootstrap Considerstions — Al bostsirap fime
the buot RAM contains informalion that lets the KAS20 mudale load the op-
eralicg system fremn any of up Lo ten deviees. Mictowody vopacs this mforma-
tiva rom the EEPROM Lo 1he boot RAM as atep 24 of the procesper
initinlization requence.
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Ten device desigrnutions in the form {ddxr} and fen corresponding bnot pode
uddreanes sconpy EEPROM Apnee beglnning at Incation 2000 6040, The firat
device Hated is the deluult bontrirap dovice. The Yaat nine designuiions iden-
Lily bootrtrap devices Lhut ynu can selecl as arguments te the console hnot
caunmand in the form B <ddxm}. The addrees sorvespnding 1o cach devies
desigoutinn pointa to macroesde in the boot RAM that lnads the bool block
from that deviee. Chapter 4 of thin manual and the VAT 8200 Owner’s Man-
watd explain how to change the buotatrap information in the EREFROM, Appen-
dix H shows the contents of the EEFROM in detail,

3.4.2.2 Soltwars Respongbllitles in the Bootstrap — Lo uddition ta loading and
Atarting the opersting aystem, slundard bootstrap sollwure ia veAponsible for
Aaweral ather functinna:

* Loading the secondary control-slore patehes into the ventrol-Atore HAM
{hefore furning un memory mansgernent). Section 3.4.2.5 epxplaina thiz
procedure,

* Loading microcude for other VAXEI noder.

+ Checking main memory for all sinple-bit and double-bil srrors, mapping
out pages that cuntain errors. .

v Clearing the hardware reatart-in-progress and bootatrap-in-progress flags
by writing 0F03 und then 0F04 thex) Lo the TRDE Regizter wilth the MTPR
rnatruchion,

* Reading the time in the wateh chip, calewlating the correrponding 32-hit
lime value, and losding thia value into the TODR Register,

“# Cleuring the soltware remtart-inprogress Qag, BPE | C, hit <05,

3.4.2.3 Leading Secondary Canirol-Store Paiches — Bootatrap soliwwee cun
load seeundary control-sture patches in one block mad then fead the palhes
back 1o make sure thore s no errors. The secondury patcher normally veer-
write Lhe pritnary patches louded inko cortrol slore from the EEPROM on
power-ugp. ‘The EASZ] procussor maker three inlornal regintara available Lo
software [ur handling conlrol-steve patehes: WOSL, WOSA, and WOSD.
The sottware can ure MTER and MIPPR inmrractions 1o writs and read theeo
registors.

Firat the Dowilutrap aoftware should write the cnlire blnek of accondacy
patches into enmtiguous physics] Toeationz fn tmuin memeory in the [ormat
shivwrn in Figuce 3-5. ' :

The patch fur each eondrol-store word vequires seven bytaa: five bytos lor Lhe
mieromard ead ten bytes idenlilving the ROM addrocs that the patch iz re-
placing. The bit arder ehown in Fipure 3-5 is irreowlur, bat e muet be Lol-
lnwed exactly. In addition to the seven hytes for each puich, the Wock vequires
4 T-hyte header Lelling the maenber of patcherin the block, the CAM address
toe be aspocialod with the heginning of the block, and a checksam.

The number of palehes mast be an nnzigned number in the vonpe of 0 to SFC
(hexl
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AODARESS
55 4247 4039 231 X E1S a7 1]

NUMBER CF | Cak CHOOKSUM OF PATCHES | BASE OF
pATCHES  |ADDRESS 300K
PATCH 1 Clo A 43-BIT MICROWSRED PATCH BAZE + 7
ADCAEZS <189, B0, &, 1798
[ It
Pa&TOH 2 S0 R AQ-BIT MICRIWORD PATCYH AASE—14
ADDAESS
patoHa |ole | Ao A0-BT MICROWORD PATCH BAGE +21
ADDRESS

T T R I B B

BATCH n-11C |0 ACHA L0-BIT MESRZSWORE FATEH
ANDAESS

PaTCHR |Cfo]  ROM A-BIT MICAOWORD PATCH BASE 17+
ADORESS

FERD PADCZED TO LOMGWORD NOILINDARY

MLO-396-ER
Figure 2-a: Control-Btore Patch Bloek Format

Tha CAM address is 2 number in the range of O o 9F (hex) that indicuwes the
CAM locarion that =111 condain the BOM address corresponding tu Lhe lirst
pateh.

The cheelksam stored in the header, when added Lo the nnsigned luregword
gumm ol Ll Teat of the patch block, muat equal B389 G965 (hex):

patch biock-sum + checksum - BBAD BRED

Vo rann calenlate the number of longwords (X0 Lo be pumymed aecording this
fovmulu:

X = {number-uf-potches — 13)F T - 3304

The leller C shown in bit 55 in each pateh in Figure 3-5 tells whether the
Caw zhould he Inaded with the ROM addvess being parched. 4 1 means load
the CAM, Note that the Cabl showld be louded only for the fivsl pateh in =
ssquenee, See Section 2.1.5 in Chapter 2 for on cxplanation of control atore
and the CAM funciivo.

Afeer bootstrap software leads the hlock of pulehes into Tain memary, it can
loud Lhe whole Bloek into Lhe control-atore RAM with ome MTPR instruetion,
aq shown in Ezample 3-3.
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HCSL - 2E ¢ Idenlily Lhe WS nddress

MTPR {patcn-aloak-kased, HCSL : Land the sutive pateh bl

Ezampli 3-2: Loading a Palch Dlock into the Control-Store AN

Thisinstruction louds the physical addresy of the base of the pateh block intn
the WOCSL Heglslen Fipure 13- shows the WCSTL Regiser format.

WILSL PR £2E

€] 0

FHYSICAL ADNRFSS OF THE BLOCK OF PATCHES

ML D-537-05

Figure 3-6; WCBL Register Formail

Microcode cxeouten this MTPE instruedivn by reading louin memary, begin-
ning at che palch-block haze addreze. It calealates a checksum, enmpares this
with the zlored checksem, and loads Lhe entire hlack into the eontenl-store
RAM, if the chevksums agree. Tf the cheeksuma do not agree, micrucode dnas
not 1nad the palehes. Boftware can check the condition codes in the Procesane
Statun Longwerd (1'8L) to determine whethoy the pateh load has suceseded.

Condition codes on w succesaful pateh lood:

N {— parch-lock huase address ig lezs than O
4 {— patch-block buse address equals O

V¥ i— 0 = anceess

Ci—0

Condition codes on o pateh-load failuee:

N {— pateh-block bass addvess is less Lban 0
& {— pateh-block bune addrass equals O

¥ {—1 =failuse

Ci—0C

Mexd the hontstrap zollware ahnuld check the accuruey of the patches loaded
by reuding them back Lum the eontrnl-store BAM. The WC3A and WD
regizlers lot the aoftware louk into the control 2stove BAM. The aoftware ean
comipars Lhe data read againzl Lhe pateh block in memory. Fipore 3 7 zhows
the tormats for WOSA and WOSD.
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'WCSA PR 20

31 22 B 7 0

[ w ADDRESS BITS <7021 3 MFaTa GITS <16 82>

WOSD PR 20

31 _ 2372 o
DATA BITS <800 DATA 3iTS <1730
b
‘W LO-368-3E

Figure 3-7: WCHA and WCSD Reglster Formats

Toread a control-store RAM location vhe bootatrup sollware showld write the
WIOSA Fegister with un MTPE insmuctinn. Biws {2185 of the longword must
contain the addresy (13} of the eontrnl-stoce ROM location heing palebed
tnote that the normul bil apder is reversed). Other bile in the Jongenrd do nol

- maatter, Next the suftwure should nse an MFFT, insiractlon toread the WC3SD
Register tovetrieve mievoword bits {8:0, 18, 17:38} . The software sheuld then
uae pnnther MFPR nstruction to the WORA Repizier to rerrieve micvuward
hits £16:9%. Example 3-3 showa this sequened.

WESA = 20 ; Idenbiiy Lhe WOBA sddross.
WCsh = 20 ; Tdenuily e BOSD pddross.
WTPR HOE172408, KCSH ek Lhae paleh Cer RO

i nddrees 234 hexl

;o Uhily e reveresd),
FFPFPF WLST. R1 . i Pond kits (4200, 34,

M W E-H 5
FFFE RGP, =2 ; Head kity ¢l

Fxample 3-% Reoding Contral-Btore Patches

Motz that the aoftware musl cxecute theas three inslructions in the order
shuwn to read sach eontrol-slure patel. No inteyrupls or exceptiona are al-
lowod i1 this asquanees.

Conlral-store BOM addvesnes range [roim (N ARTT l:].:ll_'.'ﬂ. Eab addvesues
runge from 2000 to SFFE {Lez). Addresgea AFFC o 3FEF (hex) vefer to the
diapnostic CAW Match Revister and shonld not be used,

When the software reads a cuntrol-store ROM address thal has heen patchad,
the microcode refurns the microwotd stored in the paieh BAY, nor the origl-
nul ROM microword. After louding and checking secondery patches, snfowuase
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should set bil ¢ 163 iu ibhe Devies Begiater and bit (83 in the Syetem Idenlifi-
eutivn Regisler,

3.5 Sample Multiprocessor Configuration Start Sequence

In a multiprocesacr VAXTBI computer syslem voly oo KAR2D modile iche
proceszor in ¥a KRT &lnk K101 attempts to resturl ur buolsirep che system
when BT TR 1.0 T, and BT AC L0 L are eveled ur when oo oporotor tvpes the B
comroand on the cnnanle terminul. Firure 3-8 thow s o specilic mualriprocessor

confiparation.
(SLOT Kid1) [ AT STAR HALT
COMNSOLE ) CONSOLE EMAHLE g CONSCLE ENABLED
TEHRMINAL CONS0LE 15 ON wrnan | LOGICAL SOMSCLE IS
KABZ0 | EERIAL-LIME UNIT 0 | i waxEl SLOT K11
VANE
HALT

e COMSOLE EMABLED
agen | LOGICAL CONSOLE 15
1 WaxBI SLOT 145

MEMORY DSk

ITLECTNE
Flpure 5-E: Hample Multiprocessor Configuration

Tn this eunlizuration procezzer A is the primary processoe. B and T are at-
tachued procossors, Chn power-up al) three KAS20 proceaania perfirm aelf-rest,
poweer-up inilislization, proceszor initialization, and aratemn initializatinm se-
quencex. Boch progeseor polls the VARET bus, sizing memory and Inading
atarling and cading addresses in the metnory BITOA.

The primuy proceszor then rries to restayt the goftware. Ifthiz faila, it tried Lo
bouleloap Lo svstem,

The aliached processors enter the console minde Autnmatieally. Mieroeody 1o
each altached proceseor reads the ngical ennsnle byte in the EEFROM sl
siercds Lhe lollowing 3 lines of characrera tn the RECT Hegisler of the primaety
processor Mhe logical console),

03
FC o= ammaaasx
m
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An attached proceaaor waits o mecdmuom ol one second for the primary proces-
sor to read each charaeter wnd Lhen 2endz the next character. If the primary
proceasor iz not in the forwarding console mode or running software thal
reads its BXCD Register, the choracters aent from an attached provessor wre
ipnored and unavailoble to the conaole operator, T vou enter the consule mode
on the primory processor and then nse the conanle Z commund (see Seelion
4 3.12 in Chapter 4) the comenle terminal will display charactors s it receives
them from the attached processor you huve asceessed. 1 you wait until the
attached procesaor has finished sending churacters before using the console 7
commanid, the conanle terminal will display only 3, Lhe lost characier sent in
the console prompt, 3.

I the primary proceasor auceseda in restarting or booling, soliwore running
in the primary processor can raspond to the prompls from Lthe attached proc
eseors and stavt them. The primary processor should seod congole commands
to the RXOD Regiaters in the attached processors Lo 2ol up their internal reg-
igtera, load their secondary control-slore potches, ond start the processors
Funming.

Example 3-4 shows a sequence of console commanids that might he used o
gtart an attached processoer.

THERD I Initialize che atinched
| proesaany

T/l taddressy (dalay ik} | S&er ap internnl procossor
! remisters

a faddress) sCR ! &kart the netnechen prooesser
TIATINE.

Example 3-4: Commands to Start an Attached Processor

S Chapler 4 for an caplanation of these conanle commands.
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Chapter 4
Console Functions

EASRD microeode ciulales L coudrolpancl Lghis and puddle swilches of
older eompulor svstems with an ASCL consele, The KABZD conscle lunctions
arc compalible with those of other VA X conaoles; they let youw

» Start and stop the procesaor,
& Faamine and depoait dats in regiaters and in memnor,

& Tezt the hardware with the gelf-test micrnende and macrodiagnostic
[TORFAINA.

s Tpotutrup the system.
o Binple dtep throuph VAX mscrocodes.
* Run gtand-slune propgrome wilhool using the operatine syzleim,

Thoe KASE0 vconsole lels wou poerlorm theze Ddoclions [Fein o Lorieinal oF an-
other KASI0 proceszor on the VAXER bus dopical conzalel You can alzo load
blocks o date theoagh the console from ar antomatic load device, The conzole
cerminal or aulomatic lead device must be connected divectly to serial-line
unit 0 on the primary proeessor inetalled n YAXHT slar K101,

For attached proceaaors in multiprneesaor syatems, RECT Registers functinm
like serialline unit (b, paaaing commanda and reaponzes hatwesen the console -
miteraeode and the VAN BT buz. Bee Sectinn 4.6 for 4 dizeussion of logical con-
zole operation in multipraceaasT ayatems.

4.1 Console States
The KABZ) conacle 12 alwayz in nne of Lthres stules when power 1= oo
1. Prograrn T/0 mode (the prosessnt iz tunningg VAKX mucrocode)
2. Oonanle mode (the preneezzor 13 halted with the comaule cnubled)

3. Proeesant 1w haltsd with the conoole disablodk

In the propram IO mode, the eon=ole Lerminnl aels o o eonventional Yiax
gystem Lerminwl. Microeode passes all characlers, with the exception of
CTRLT Lo Lhe Levminol or BXC 1D Begiztor throngh o the software. When

4.1




¥ tvpe ‘ZTAcE on the consanle termingl (ur anolher proccszar in the VA XET
backplane sends CTRLT Lo the BXC D Regisicr) and the console is enahled,
the processor holls wod colers the eongole mode,

Tn the eomsnle mode, chavaetery Ly ped oo Lhe copsule Lermingl are interpreted
an eommands or party of cummands. The conzole meodde inchidea tarn staces:
Tncal and forwardings,

* Inthe loew] comnzole mode, micvocods on che BARED maodin's pimnected tn the
corzole Lerminol inlerprels the console commanda,

* In lhe [orwoardiog console mode. micvocods on the KARZD mnduls sendy
conscole cumuamoods W an allached procesaoe in another slnt on the VAKEI]
b, o the altaebed precessor interprete the cormmands,

Fou can relurn control to the logal eomanks mode by typing [S70F). Yo can
relurn the procegsor from the local conasle mode to the program LC mode
wilh the conmanands to Start, Continue, nr Bnot. The 2 cormoeood retuens the
procegsor 1o pregram 110 mode for one ¥AX inArruetion and then paswses eon-
Lrol bock to the conzale Tnode.

When Lhe processor is halted and the conzole is dizabled, neither VAKX muaero-
eonle nor nicrocode takea any ohaerrable actinn. Tn A standard VAX 6300 sys-
Lem votl van enable the congale ode hy rotating the upper key swileh oo the
eombrol puocl Lo Lhe Booble position. Bit {29} in the POl G852 0 read-only
bil thul rellecls the position of the upper key switeh. Ser Table 3-1 in Chuplar
3 fur o lisw ol Lhe switches, eovpesponding maodule T pins, and PCnll CER
hits. Table 4—1 3=t fowr WOo ] O8H bicg related to che console. See Appendix
L for g eomplels descriplion of Lhis register,

Tuhle 4-1: PChll CSR Bitz Helated to the Console
Module 1} Pin Pilntl C=TE Dbt Funeiien

13l IR Theeslor LHall pusecr-ng nprlich Inie

IR {300 Phyreienl Logivu] coosoli zeleckion hit,
T3 Fiaky Console serureio nable selerdicn bit

— SA00 RECD logieu] consale intareupt enalle

vontrol bit, 2ot or elegred T Bnliiware

4.2 Console Entry

The KARZD module enters the console mode in responae tn any of the tollow-
ing ennditinnu: :

1. From program L0 mode wilh the conzole enabled (PRNL CGNST, ERT T on
wndule T pin DEG 1s troa)

* You type TACE, on the consele teroinal, halling the primary proceasor,
nr '

4-2  (onanle Functiona




Tha logical conzole for an attached processor aendr CTRTLE to the at-
tached processor s RXOT Register. The logical conaole funetion oo e
artached procesaor is enahled. FIVL CNESL LOG IT, module I'Q pin DE2,
iz trme PNT. OWET. ERT T, module I'O pin DS, i troe: und CHEL
TNTE ENEL, PCnt]l CER bit 10}, iy gl or

A VAKX erenr halt oecurs or a VAR ILATT insleraetion 1= eaxecoled in ker-
nel made. The lowet key swilch is 1o the Holl o Updee posgilion (M nel
CER bit 31y 1a 13 Or the switch is in the Aulo Siarl positicn (ECOnil
CER Lt 531 19 0) pod a bootatrap attempt Cails,

2. Frum pewerup with the console enabled

Bull-Ledy {ails,
Powroe-up nitializntion mmicrocode detects a hardware ereor

The lower key switeh is in the Update or Hale pesition (PUnt] OSR hit
t5Ly is 1),

The lovwer kew switeh is in the Auto E-f.1_'.a1"r. poriticn (POntl C8R bit {013
iz 0 and & hontstrap attempt faila.

4,21 Halt Codes

¥When the preneesaor hulls wnd entecs the conaole mode, che miecosode dizplays
a halt onde o the censule leermioal, fTollewed by Lhe cobendz of the Program
Crounter (PC1and the copsule prompl, 320, Mickecode olzo depogits the halr
ende in the Arpuwmenl Poioler (AT lor wse by gofoware, iFand when the eve-
tem iz reatarted or bouled. Table 4-2 liats Lhe hodl eodez ond 1heir meanings,

Tahle 4-2: ILull Codes

Halt
Lnde

Meaning

i
e

IR

Ml

205

06

7

Yelf-teat completad avccesstully.

{imanla halt: The praocesecr recaived a CTHLP or X commund from (he
enanled coacle zanece. This conld be asrinl-line vnit O or o VAXBT node
acting a3 the logien]l comanie. The onsele iv croubled,

Power-fail reptart.

Intareupt atack oot waiid: The processor tried t save slule on vhe inler
rupt stack and found the stuck invelid or oseccssible:,

CPU double-arror hale: The pracvesor Leied Lo popor: i ormschione eheck
errar Lo the operating gvslem vnd o zecond rmpgchingchioek oecoered.

IALT imsleugtion caecuiead: The pregpeessor cwecolad 2 VAR HALT instane-
tivn while in leerned rowdie

Tovulid S zlim Conbend Blach S0 vector: The wectar hes bics ¢ 1:0) both
HLl,

ol o oneal et
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Tahle 4-2: Halt Codes (Cool.)

Halt -
Code Moeonimgd

M o ul:'ca'-'-'.rr:ituu.hi-;' ponlool & lure TRCEY Sultwees Leird Loooae WO by
sottingr the vodue 2 in Ials 100 of i sy stern conbeo! Wleek SS0ORT vector,
Iloweewey, Lhere s ne wser W0 on Ty FARZOL

A CHM Trosn inLereu i, Alack: Thie pracessar axeeited a change minds in-
strucltivn when e snterrupt #ack Tit, hit (263, was get in che Proceeaot
Slasl et T.I'IrlF:"‘-'-.'I'I"":" PR

0 Syrlam control Wleck (3008 read arror: A hard memoty errer oceurted
wheen The prroeesant Krigd 1o eeail an exeeption ovincermpi vactor.

Frample 4-1 shows 1 sample conaols measaye following coley 1o the consolo
modea.

TEL
FL = BEMAAZEA
iy

Examplc 4-1: Swmple Censole Output Following Entry to the
Console Mode

Thia mescape says that o OTRLP commund wlopped Lhe procezsor with the
program counter pointing tn address 000 0200 {hex.

4.3 Console Commands

The follpwivys charactars have cpecia] meosniong [or Lhe ARG console micro-
code. .

s [HREAK)Y — Inerement the conacle beaod rate
s B — Dot

# {{ — Continue

* 71 — Deposil

* ¥ — Exumine

* H— Hall

* I — [nilianlize Lhe processor

» B — Mexl
» B _ Slarl
» T — Touil

o VR — Tl with moonn
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» X — Binory load and unlosd

v £ — VAXEI forward

v [ Comrnent

# (RS0 — Fnrward the next charueter wilhoul inlerpreting it.

s (CTRLPY — I1alt and enter conuole oude

s (CTRLASY — Stop coneole oulpuat

« (CTERLAD Y — Beslarl cuensole cutpuat

= (CTRLAD Y — Abort Lhe carrent command line and the current command

You con use these commands only when the KAS20 module is in the consoele
tnode and the console iz enahled. Type [EEa®) on the conaole terminol Lo enler
Lhe console roode, The &, (ESC}, and {BREAK } ecommands are new wilh the
K ARL0 comaole, Howerer, aome conaoks commands ured an other VAX proces-
gora are vk implemented on the KAS2R0 module; they inelude:

» ' Find

v T Tnjam

= L -Toad

&« M — Micrastep
* B - Repeat

s 5 — et

.

s (BACKEPACTE
s (TIRLETE)

Althmugh apecific rules apply to ench eonsole conunand, the following guide-
lines hald for all econenle comomands:

1. You must sbbweviate oll commandgs (except T/M) to the firet chavactar
Thiz charaeter should immediotely follow the conzole prompt, >3,

2. Consule microcude ignores wll invalid, norecognized, and unaupported
crmmands, schoing them with the beep {bell) character on the terminal.

1. Conuole micrpeods parses ull commond2 as vou fpe them, ignoring in-
valid characters and echotnp them with beep on he terminal,

4. Console microeode takes no aclion on a command line until you termi-
nute il wilh g earrioge relurn. Candage return is echoed ae cavniage re-
lurn and line feed, {CTHL/PY, (CTRLMS), {CTRLA:, (CTRELT),
{BREEAK}, and {E5C} are exceptions; microcode responds tn theas eom-
mands wilbonl wailing [or a carriage retarn.
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a. Yuu con cnler commarnds with npperease o lowerease churvaelers, The
corsels cohoes vour input in the case pou tee, bub il wlwuys responds 1o
nppercace,

8, You muet use one space to separats the purts of & cermunoml, Mulliple
gpaces and fabs are invalid, and the console microcuds cehees them with

e,

Conzobe microeode interprets all vumbers n comuroanls oud FoSponses a3
hexadecimal walups: addrassen, daty, wod eounls,

-1

8. You cantype valid qualifiera immediatel ¥ follewing oy parl ol tha com
mand: command character, addresr, data, oF eounld.

9. Wou muzl abbreviate the gymbolic address PRL tne F

10, Copzalo microcode doea not check the ranprey for addresses or dula. Yolues
Lhal aee too skaall are extended on the left woith zeros. Values Lhal ooe Lo
kg st Lrineated,

11 You can ohort any console command by typing (GTRCr) or (STACE, .

Tahle 4-3: Symbaols ITaed in Consols Commansd Deseriptions

Symbol Meaning
[1 Anoeapresainn enclnaed in aquare bracketa iz optionw,
iy Al Tieackets encinre category namea. such a3 address ur

Crpa e b

{evanil Ar Adigit hexadecimal eount. You can omit feadiog rovos,.

{addrass) An uddress argnmenl, ¥ou can amit leading zeroa. The commuond
desuriplions peplain what addreas tvpes ave valid for each vom-
sazard.

idatar A numueric srswment, Tou can emil leading serns.

foualifiar) A vommund medilfiern The cornmand deacriptinns identify valid
queldifices lor coch cumeeidd,

== Carriage eplurn, Wse (2271 Ip Lerminats each eomomand emcepe
comtrol chorucler eutieroaols, (EEC), and (BREAK S,

4.3.1 Change Console Baud Rate Command ({ BREAK?)

TPRERK}

With the K AS20 micracods nthe conyele mode, voucon set Lo baad vate for
zeTial-line unit. (1 hy presaing the EREAE: oy oo Lhe console tertminal, Micro-
code malkes eight bavd rares availuble:

1680 hand
A0 kaud
FOO hand
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1200 bad
2400 pand
4E00 hand
W00 hand
1200 hand

Fach time vou pres: EFEaq), Lhe consule miveocode Leielly lights the control
panel R lpht {PKL RUN LED L, mudule L0 pin D4%), incrementr the
baud rute to the nexl higher specd. and in the new band rate prints on the
consule lerimioel;

{CE¥{LF*
Pk

If Lhese choracrers de ool appear or thesr ave garhled on the terminal, the
K AR2G module iz not matehed to the haud rate for vour terminal. Keep typ-
g w1l mon find che vight speed and the consale prompt 2ymhol is un-
gorbled. DIGELAL ships Lhe K ASL) module with the default haod vate for
goriol-line untt 0 set ar L2ME The defaule haud rate ured nm powerup is sel
pcoording to data stoved in byte £ in the ERFROM curtmmer nption spuue (see
Toblke 4-43 Bowr ather considerations appir to use of the [FEEZE ey:

1. When the congole microcade detecrs { BREAK . it ahovta the current eom-
mani lihe and stops paraing or executing any command it progreds.

&=

Microeade zats the transmit and reoeiwe haud rates o the sume value.

A. Changing the hand rate by pressing @REF] dows oot chenpe Lhe delault
hated rate stored in the TEPROM. The eonsaole will go baek o Lhe delaull
haud rate after a power-dow N pNwWEeT-Up &y Lo,

4. ¥ou cannot forward {BREAR » to another processer with Lthe £ command,

4.3.2 Boot Command {B}

AldmquelfFiard? [ldoxr?] IE:

The B somrmand lets von hoot the avstent. In regponse Lo Los eomenand, miceo-
crvle lnads and atarts the snftware. talinge the fullowiop soope:

1. Initialize the KABE0 proceaant. Thiz inclodes lowdi g boolsleap code froim
the EEPIOM mto the boot TLAR.

2. Load General Purpnae Register IR with the boul device specilication
ddxn ). The boot eode in the boot TRAR comperes Lhe dovies zpocitication
weilh Len pussibde vulues in Lhe ERPROM. 1i Lhere 1= no warch, microcosde
priotd *44 v Lhe eonsols terminal.

3. Luad Guoerad Purpose Begisler B wilh the dowa (specifisd in the com-
o gquelifics? v Be posscd bo the oelsleap sollware,

4. Inmitivlive Lhe gyvsbem, poelling the YAXBE] buz and sizing memory

Sowreh lor o 84K-Tyle block of good moemors

=L
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fi. Trwvalidate the cache.

7. Start execstiog the VAX bootslrap code in the boot BRAM if micencods has
found s 64E-byie ock of good menor,
The gquulilicr for the B cornmand iz aprinmal. Tt takes the lorm:
Haidara)
wlere {datad iz & 38-hit valus (ool paracncler) w be passed to the hootstrap
softmeare. Appendizx T lists the sullwwre ool conlrol flags naed by the VAR

primary hontstrap code ued Lhe VRS cperating ayetem, hlieroende loads the
dara into BE. IF you du ool speeily a qualifier, microenda Tnads TS with .

The oot deviee specilicalion iz eprional &a well. Tr takes the form:

Ty
whete
dd identities the hoat dewics type.
n idenrifies the VAXTIT node nueaber Lu which Uhe boot, device
is atrached.
I identifies the unit number ol Che Yool dess Toe,

I you specify the boot deviee, you mosl wee oll Tour characters, Microcnde
loads the ARCTT equivalent of these chiraclors in B3, Kote that this format
ip rigt the zame ax the devies specilicntion format for the VME operating
SF bR,

TF vo dn nok specily Lhe bool devies, sicrocoede losda b intn B and aeleets the
Aefault boob device. This a2 Le [ivst of ten devices identified in the EEPROKL
beprinniog ab koculion 3009 5150,

II' microcode [ihds 2 §4% hate Block of gnod memory, 1L wdds 200 (hex o the
pddress of the firat page of the hinck and Inads this valoe in the Stack Pointer
B, 1t then transfers contral to VAX hoolairap code in the boot &M at
addross 00D 014,

If maieroeade earmat find a §430-by e Woek ol gued momory, it senda the ervor
message P13 tn the coneole lermioul wod peompts for the next command.
Example 4-2 shaws bwo saceezalul B cominand: and ohe failure.

ViR I Bawd vaauyr the detenle drance.
¥, . . 413 F I Hodes 0, &, &, 8ol I e
Popreszat o the WA b,
TELEEELE ! ratem rocminry sire i hoe:
I T mapabytes,
! Mirreeods loada 1% wikh i aod BS
Powrth O,
PRS- 13 DUSl " gk vesing deice IHITEL
' I A F T OWARIE made caneorslioon
LA 4T T D Hwsnom mernaey s o e,
'O awde baade 1SS 3531 Misesk,
T Lhe ASCIT egueiwalant of DTIE],

oinle RS and leads 10 Thexd
U o B epecd frine che Wik
I Diapoogtic Sapsr=iangd,
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YrMB P Bool weing e defaall device.
. F T VARPL node confimnaration.
QRZPRRRA " Bretam memors sisa in heT
Y Mimeode logcs 1% =ach O pod Ra
IowEth,
Mz T Mirreenrse thilata find a
TR e Blaele o gond mismars.
FC = ZEdidlit ! Hitliend il vhis loschion. Tac
: 1 processnr bis nal- sliseled
T emetuling bsolsleiap conke
1
|

[rau Lhe EETECB.

el Coopeole propl.

Example 4-2: Hepresentative Boot Commands

4.3.3 Caontinue Command ()

RET .

L]

The ¢ commend lebs vouw coolinue execaling aoftwuare ab the point whers it
hus bewn stopped. 1o redpense L Lhis corpmand, micvoeode paszes cooleel Lo
VAKX mecrocode. lostodelion cxeeution begins ol the pddress specilicd 1o L
I'rogyein Couoler, Conlinne mickocode invalldates Lkee cache b il docz oot
initialiezs che precessor belore starting inscructicn excecucion,

4.3.4 Deposit and Examine Commands (D and E)

DLiquelifFiersd) (Aukrescy iqlalifiers)] (dataz iqualifiersy lRET]

Cliqualifriersy] [fawerecssil]l [igdalifiers: IRETI

The I and I eommands let you wiite and read duta o memory wnd repisioes
almmet anywhers in the cnmputer ayatam Gexeeplicns include the VAXTEI node
private Apaced on other nodes)

The KALZD microeede divides sddress spaee 1ol 205 celeptor 10s:

1. FPhyusies] uddyesucs

2. Virtuwl nddresses

3. lolvrowl processer reglzlor addrezzes
4, Gooorol purpose register addresses
5, EEFROM customer optioma addreszes
£, X chip internal regiztera

In rezpomze to the T) enmmand, microends depnzits the data in the addecss
speectified. Yoo raat speeify an sddress: nod some duls wilh the D eomennnd; il
wnu nmit eicher, microcode displays Lhe creor messepge 744 oo Uhwe leennoal,

In redpones to the T cummand, conarle microeode peads Lhe coolends ol Lhe
uddresd you apecily. The eonsule lermina] displays oo chorpcier dezeribing Che
puddeesy spuce (B L, Gx, B, or &3, Lhe addecss, ood Lhe data, The address aron
menl = oplional in the E conumsid.
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The ) angd T eommarnda takes the same quatifiers (exeepl thol Lhe D command
doer ot take the BT qualifiert. You con type Lhe queldilices oo any order ancl in
any of the pnaitinna shrwn in the conura ol lurmat, Bach gualifier apecifies a
clata size or an addresy gpooe,

Drata aisme quuliliers:

B — The duly gkec s bevle,

S —  The dulw seee 15 wored,

T — The doly give 1= leogword.

Addresy apuee gualdiees:

P — The addresy space s physical nemcry, You cat nee size gualifiers
T, A% or L.
) The address apace 15 virtus] memury. I nemory mappng 1§ not &n-

ahlad, the micrecode breuty the sddress ag phessical, When rou exvam-
ine 8 wirtoal memory loealion (BT und motnory mapping is enabied,
micrornde dizplays the physieul sddrezs corresponding ta the virtnal
addvess vnu request. Tou cun use Lhe siee gualifiers B, S8, oe T

il The address space iz the sel ol inlevnul processor registers (TPRs) ac-
eessinle tn softmeare with MTTR vod MEIR instracticna. See Appen-
dix B The size iz Innpgwoerd, ood Lhe microcade ignores ana aize
qualifier specified.

A — The addveds spaes 6 Lhe sol ol genoeral purpose registera RID — R1A.
The zize = longwoerd, ool 1he microcods ignores any rire qualifier
speeified. The wddrese pou 2peeifs must be in the range { tn I (hex),

JE - The addvess space iv the customer oplion section of the BEPROA (e
Tahle 4-41. The siew 1= byle, oo Lhe microceds ignores any size quali-
fiar rpecified. If you e Lhe "W or /Logualilicr with the FYF command,
the comanle terminal wAll dizpluy 2 or 4 byoes, bat only the low order
bore is walid. ¥ma can writs duly in 24 idecimall EEPROM Yoearions if
the lower key sawitch nn the eooleol pacel is in the pdate pogition
iPNL ENE WT EEFROM 11, at module I0 pin D50, 1= true) The sd-
drers vou apecify must be in the runpe O Lo 17 ihex), I the address iz
ot of range ar the lower key awiteh is ou poiuting to Updare (PRI
ENE 'WT EEPEOM H, at rodale LD pin DEO0, = [dae), 1he mickosode

displaya the error mesaage M7 on Lhe Lerminal.

When v write data in the EEPROM, microcode wairs for 10 millizer-
onda fallrwdng each D eomeand o wilow the BEEPHOM to lnad the
data. Mot that vou ean exumine Lhese EEPROM loeationa even when
the lower key awiteh i nol io lhe Update position <when PNT. RND
WTEEFROM I1, ot mudule IO pin D0, is Falge). Table -4 showa the
REPROM custnmer oplivn seelion addreszes aceessihle with the DI
and T ecnmmands.
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Tahle 4-4: EEPROM Customer Option Section Addresses
Aveeraible with the TVER and FA/E Commands

Address Funchnn Tmapl e enilatinn
0-2 Heaerved o DLGLTAL
4 T 3Ca0 sulf-reet snabie Liiz #4370 - enahle, 1 - dizable;
Liiz 2oy muzt be 1
Dice ¢7-6;%3 mustha O
1 Tagziea’ eomomselee naedie TTH Bits ¢ %N ndenbilye e WAERT nogcde:
el ol Thie Teed el venzsid e
Bite 721 0 muAL g cpeo
3 Heaerved o I TALL
L Liefeult conaole baud rate i (50 30 - LA haud
dl - 0 baud
o - B0 haud
J3 - L1400 baud
d4 - 2400 baud
G - ABNG hand
a6 - BB00 band
dT = 18U band
G I’ vhip dizuble Lic 40711 — disabls, b — enable)
BTE dizabl: Tic £13 11 = disable, (0 — enuble,
eounesd b e
ol lisahl: it £25 771 = dizable, b = cnalile
FeiLs 724 roogst L roeea
& L7 LIvuzed 1R wles
I — Thea address apace 15 the et of 61 CPTT

interral rezisterd in the M chip. The
sice 12 lomprword, und Lhe muecovodes -
nores oy H1re qualiiies speeified. Yow
ean wze Lhe BT cormoneed Tollow g &
dodble-vrrer boll e pead Lhe coulonis
ol the #lack sloved o the M oclhip vesis-
ters, Table -3 o Chapicr o lists the
comtencs of the B chip registers that
contain nsefial nformation on a CPLT
double-error halt. You cannnt examine
M chip regirter 1F (hexl Thiz ia the
Processor Btatus Lonpgwnrd Tempo-
rary Repizter. IF vou try, the conzole
will mespond with the error meszape
Mda, The /A gualilier 1s avadoble ooly
wilhh Lhe B fexamine command, 1 iz
nol available in combination with the
D (eleposits commnatied, and wou cannat
vrite data in the B chip regiaters.
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The qualilicrs fur Lthe D und B eommunds aee oplional. The delaull sddees:
spuec 1s phvzicod, Lo dalo skze iz leogword, aod the delouly addecss s 0 under
Lirer conditions

1. After processor inirialization
4. After entry into comnsnle mnda
g4, After presutiom of an N enmmand

Dthervise the address space and data wize vaed in che Tast T or T eommeand
ure Lhe defualts, und the defualt uddeess 1s the Tesl swddeess plus the Iosl dala
siver vged inoa Dhor B oo,

You can wse the symboelic addresa P to depozic or cxamine data in the Pro
cegsor Bratus Longword (PSL) The size is longword, and the microcndes 1g-
norea any aize gualifier apecified. Following a T command tn the PAL, the
defanlt addvress is set to the PEL for a suhaequent B eommand. Thepnsiting
data in the PEL may leave the processnr in sn unpredietables state wheo il
returns o program L mode. Bxampls 4-3 shows T and E ecommunds io con-
arle dialog.

KOTES
The defmalt console bawd rale s initiodly set to LED0D
Do not change bvte T bits {500 of byte 7 ahonld always he 0.

FOI0AL2P S50 BERTERES

bl SRERIAAA i gl

plyesical subiress (OO0 S0,
TIIEAL4F FA50 U Emanine Ules loagword sl addeees
GO S,
E BRRDEEGE ITITIEEG ! Fliysical addeazs Q000 5050
cowsaing the data 35853535
e,
FEE Bxzmine the next lozation,

g AAOnERSY AAEFANFF

RILLE T SAT4 QG [reposin ROV Thex at acdderses
R 411 [ 0 T

YerksBeE Fermine Lee bebe el physast
ol DL SUGE,

-

LI LR FF

PrRELAY @204 Elwasrizioe Lle Ling word ab wictoal
O acldress GUDD 0204,
P apdznded BABAGEY U The phvescal addeess L2
L f R b

5 IEAE o ! Baamiine Ceneral Purpose
Remizter KE,

i AaGannn; FRRTAGAS

+ErE B D Heamine hybe 0 in Ahe cuslomer
! npkiang seckinn af The METTHUM,
F 209917 C ia

ik B A2 UoSal Lo deliull sl
U b mase Lo 6100, The lewer
U ke swileh ooued bee oo Lle
P Dindabe gusiloen,

ek

Exomple 4-3: Sample Congole Malog Lzing the T and E Commuands

4-12  Conzole Punetions




4.3.5 Halt Command (H)
HIOET)

The H commmand has nn effect on the protessor. When the KARZD module 1s in
conacke mode, 1112 alveady halted. When the processor 1z eunniog o progenen
T mode, CTRIAP halts the processcr. The copzole H o command merely
provides compatibility with other ¥AX wonsolos. o response to the H com
mand, condcle micrueode prinbs Che contenlks of Lhe Program Counter on the
terminal:
353

PLos faddressy
iri

4.3.6 Initlalize Command (1)
T

The T command letz vou put the procesdor in s koown sbale, ready Lo cxceule
VAN inatructions. In redponses bo bhis commeuand, Lhe mierceode peeloroe Lhe
procesaoy initialization sequence desecibod in Seelion 3.3.2 in Chopter 3 1L
dnes not initialize the computer gvaten, and oo olher VAR BL node s alleetad

4.3.7 Next Command (M)
K GET]

The M eommmand lebs vou sbep Chrougl VAX mocrocods cne inztruction at a
rime. Tn reapmasae to this commuend, console microcode caccnlos Lhe VAKX In
srruction at the address ewrreally contained in the Program Counter, Execn-
cinn then stops and che conscle dizplays:
e

FC = {agdrgssk
iae

The PC dizplayed 13 the addreas of the next VA inatructinn.

4.3.8 Start Command (5)

S [fadd=ess:1IRET]

The & commarnd Tets you atark program execulion [rom Lhe console, beginning
where vou chonss. The KARED module beging exovuling YAX Instractions at
the addrass vou specify. The addesss wegonent s oplional, 1 von omit it the
Program Counter identifies the delooll sterting oddress,

The 8 cornmand s equivalent W a D command lullowed by a O command,
where the D commend deposits oo oddress o Ue Program Counter. Start mi-
erncode invalidutes Cthe coche, but i does ol ioitialize the processne before
sturbiog insleuelion cxeeuiion,
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4.3.9 Test Command (T}

Ti=:T)

The ' cormmand lets yon teat the K AR bmodule fron the comsnle. ITn reaponaes
o thiz command, eonsnle microcade execntes the /low self-teat deacrihad in
Chapter 3, Bection 3.2, The configuratirm of jumpara on the PCM moduls has
no effect on the teata execnted. Tirat, microcnde seta the VARDI RESET hal.,
it (280 in the POncl CER Register, to start a power-dow il power-up soyuene,
Thia forees the control-stors micrnaddress Lo OO0

Bufore exveuting the slow selltesl, Lhe processor loads primacy control-store
palohes lrom Lhe EEPEOM ond sels the delzull baod soe on seriol-line unit
0. I the KABZD module passes Lhe slow sell-ieel, the microcede prinds #ABC
DEFGHLIE MM on the terminal and performs power up initialization, pro-
cegsor inilialization, and aystem initialization. Selftest prints a dot inatead
ol o letter bo indicate o missing or disabled KAS20 module component, Tf the
K ABED mochile faila the glow aalf-test, the mieroeode printa only lettera cor-
reaponding to the tests passad.

Example 4-4 showa the comsale output in reaponae tnoa T eommaeand, when Lhe
K AasED modnla parsea the alnar salf test.

ey

¥

BABCIEFGHLIE. KR

2 L e e S + F

L LI

il D Bell Ll passad,
PC o= Zeseilll

Rl

Expmple 4—: Console Duwlput Showing a Succcssiul Slow Self-T'est

Lo this canenple VAXBL nodez 0, 4, 5, and F are inzlalled and have pagsed self
Lezl. VAXEBL memory containg 200000 (hex byles, The program counter
podils Lo addeess 22222333,

Bxample 4-5 shows console ontput when the proceasor tailz the slow self teat,
eyl

H

HARE
TEQ

PG o= 2R22EIEE
ER

Hxample 4-f: Consale Output Showing a Slow Self-Teat Failurs

Trthigexample test DHailz, indwatingerun ervor 1o the B chip Gaes Table 5-31n
Chanptar 3. The error eode 740 conficmy the self-tesl failure.
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4.3.10 Test with Menu Command {T/M)
T :E

The T command leta pom bont software fiom a3 device designated i the
EEPEOM. The ASCTI crde for thia desrice ia Tnaded at addreaa 20089 CO-,

Typing the TM eommand is equivalent to typing BHA:11, The microcode
dows ot perfirm 4 power-downspnwer-un gequence nr selfheat. Tnestead, the
IO ros e

1. Lauwdy Genoeral Purpiae Bepriatee Bl with .

2. Lowds Geoeral Purpose Bapriulor RS with 11 (hexl

3. Perlorms a:'}'Ei.um tnitial isation. '

4, Brarvhes lor o page-olirned 648 -belw bloek of good memuory.

Pazzes control to the YAX boof code jo the oot BAM vt physieal addrese
SO08 M Shext,

[ |

4.3.11 Binary Load and Unipad Command {X)

teiqualifiari] iaddress) l{count[FETN checksun!

The X eommand allnws an autnmatic Inad destce to commumnicate with the
sonsols microende. This command ean be wsed o the DTGITAT. manofactor
iop process, hut it 32 not suitahle fur use by an operator nsing a2 kevboard.
In reuponse to the X command, conzole mieroeode reada ar writes the number
of by ey you ypecify at the wddress voeu speeily The addreas epace is always
pleyeicul.

The uplionul 7P gualifier maked the KAS20 comanle compatihle with other
VAR vonsules.

Biv <31 ol the eount 15 u lowd or unload sipaal. I bit 4031 5 18 clear, micenceode
loadds dato Lom seriad-line wnll O ioce meeeecy. ITEDIL £810 e sel, micvocode
reads dado frorn e fnoky oo zedz i Ly seriul-line unil 0. The rerasining bitd
in the cound Lell how maay byles ve lood ve wolowl,

The checkanm tol lowing che carriages return is an 8-bit comrmand checksam
that inchades tlie ASCL value of the carriage rotarn, If the zum of the com-
mand characrera plas the coonmand checkenm equals zero, the consols irsnes
a prompt svribnl and sends or receiver data. I the command checlestim ig hiot
zero, the comanle irgmies the error messpge M4 and an input prompt. The com-
mund checksum feature lefs you eseape from inadvertent entry ivto the hi-
nury loud mods firnm the conaole terminal.

Ona binary Inad eommand the console microsode accepte the number of hytes
gpecified in the cnunt plus an additinnal hyvte containing the data checkzum.
The corsole loads a1l characters, incloding CTRLE, CTRLLE, and GTRTAG,
withnut mterpreting them. B the S5-hit anm of the data plus the data check-
sum i ot revn, the microonde rerpanda with the 23 error message.
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{Jn a binary unloeud commund (he eopzole micreeode wendz the number of
brtes specified in the sounl plug an 5-bil data checksum that the automatie
load devics van use Lo vorily the data it receives. The consale reaponds to
CTRLF CTRL:S. und CTRLAY cormmands from 2erial-line unit 0 during the
unload funelion.

4.3.12 VAXBI Forward Command (Z)

£ {nooe-nuwber HEET

The Z command lols you orword charactors from the congole terminal eon-
nucted Lo sevial-line unit 0on the primary processor (VAXHT alnt K1J11tn an
allached proccssor on the VAXBE bug, The node-mumber argument in o hex-
adeimu] choraeter (0 — Fi1chat identifiea the attached procesant.

In regponse Lo Lhe © eormnand, ehe comaole micrnende entera the forwardings
vongule mode uod gende all characters tiped 2t the conaole terminal (except
Erear and E55) Lo the REXCL Heglater on the node you select. The selected
node echoey oll console commands by writing to the RXOD Regiater in the
PLLMMCY PIOSE0nE,

Congule micreeode o the primary processor way find that the remaote node’™
RECD Regigler iz busy for more than one segond. Tn thiz ease, the primuary
processor overwrites the character in the remote node’s REXCD Repister by
wriling lirst with the Buay hit off and then with the Burr bit on. The two
wrile: funelivns generate a new intarrupt on the remote node. This procedure
ensures Lthod a remote procespor will vegpond to 3 CTELF command, evenal i
ig hung, '

In mulliproceesor sVstems, the primary processor aerveR a2 che lngieal cun-
sole fur ullached procesaoys, The physicalflogical conpole pelection signal
ICNEL LK, PCntl CS5K bit {303) is & by default on the primary proeesunor,
usslecting serial-line unit 0oz the phyzica) conzole souves, Tnoattached proces-
wors, Lhe CNBL LOG zignal is 1 by defaalt, enabling another processor to
gerve o8 Lhe logical console, The EEPROM in each attached proceasor con-
tuinge the node hurnber (1D of Lhe processor that can asyve ag the logical con-
uole (bvle 4 of the enstomer oprion section of the ERPROLT L

You vun exil from the forwarding console mode to the loeal eonaole mnde by
Lyping [EIEDE on the conzole terminal. To send a CTRTYF command tn an ut-
Loched procegsor ¥or muast type £50] fivst, {ESCY uneenditionally farwards
the nexl choraclor Lo the arlached processor, even a (CTHRL/P) com-
mund or another {BSCY choroeter,. When rou  type (&Sl TwLE., the
mivroeode [wrweords CTRLGE halting the attached processpr, The attached
processer then eodors the congele mode, ready to accept other conanle com-
maunda_ Figure 4-1 ghowsthe fanction of the {ESC} command in cnmhbination
with the £ commaond, Notice that after forwarding & character, mieroende
chewloy lur the preschon of a charaetor inits own RXCD Begister
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E CON MAMND IH
COMESILD MI2RE
ENTEFR
FLs A R0 G
COMNSOLE »ME

L

YER

MEXT
CHARACTER
15 A
LITES&AL

L

GET AMOTHER
CHARACTEA
[EXEM CTALMPI

GET A
CIHARACTER

123 TERMIMNATE
IT A Frdmne 21
ETRELP ENTEERE LOCAL
CUMSOLE WIORE
=1 40
]
Foauw'aED THE
CHEARACTER
15
THERE & YER
CRARALCTER PHINT TH=
I THE LOCAL CHARADVE R
RxCD
RECISTER

md

Fipure 1-1:

I LA EC

Lise ol { ESC with the ¥ Command
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4.3.13 Console Comment Command (!)

ssonnent characters. | F1EEL

Fou van eoler ceninents in pour congole dialng if o vag the enmment cumn-
maznd, Congele mickocode echoes the characters fvped afier Lhe exclamalion
puinl, bul takes ne action, Thizia hands if you plan to save Lhe consele onepig
displuyed on o hard copr terminal.

4.3.14 Enter Conzole Mode Command [{CTALF ;)

L{CTRELAF}

Yout cou alt the procesror and enter the sonzols mude by Lyvping i, i€the
console iz enablad IPOntl CER bit (28 ia 1) The processor vegpotddz by dis-
ploving the halt code 2, the contents ol the propram eoweder, and the con-
gale prompt symbel nn the terminsi. See Beclions 4.4.15 and 4.6 for
information on aending 1 CTRLE comunend te un alloched procesasr,

4.3.15 Forward Next Charactzr Command {{ESC})

(ESC

(RS works in combinution wich Lhe ¥ command. ¥hen the conaols ia o

forwrarding conacle mede sod yos bype Cpwe] on the consnle terminal, the

microende normally Lecminoles the lepwording console mode and enters the
Incal eovmrle mode. Yo con preecol this response by preceding tha CTRLE
commtand with the {ESCY comuownd, < E5CY torces the console microende Lo
forward the filliwing charoeler withoul interpreting.it.

4316 Stop Conszole Output Command [{CTRL/S))

TETALAS

Yo can atop the flow of ernuele volpot Lo Lhe congole terminal by vrping
ifnEl Tn reapovse to CTRLA, console mierocode al2e discards all input

characters exeept CTRLT CTRLY, vud OTRLA, I echoes each disearded

character with besp.

4.%3.17 Restart Console Output Command [{CTRL/G )

iCThHL 43

Yo ecan allew the stopped [lew of conzole output to vesume hy typing
{ETRLL.

418 Coosole Fimecinmea




4.3.18 Abort Commandg Line Cemmand [{CTRL/U )

CCTRLw LY

If vou make n mistake in a conimand Yine, you can zlarl sgein by Lyping
(ETres) before you prewss the curmriage return. Console microcode Lhen Tomnores
Lhe enlice ling and displuayys o frash promnt aymhbinl.

4.4 Consale Error Codes

When the sonsole microcade Lrive and fuils tn sxecute a funetion, it digplays
an error code on Lhe consele lwrminsl. Like the halt ender, each console
error code begins witli a guestion muxk, Table 4-5 sty these cndes and their
meanings.

Table 1-3: Console Ervor Codes

Lomanle

Evvor

Code Meaning

Y40 el esl GaonTare. -

11 BT AT LT Lirnenul: BY AC T4 L noe deazzerted srichin 10 2econds
of e

I A wartm flar o boastebeap sieeenpl hos fualed boennass the
Tinnead vaps in prograss g ss already @ot,

44 Micrnesdr canmnt find a R4E '||_'.-I,.|_': Tl af §_r||_'u_'||_:|_ [LAMOCT whils
tratg tn hnncateap che avalaen.

T4y © Unrecognined cansale comnnd o bool device specificntion,

Td5 Memary reference not allived. A ennsnla T T, v S commend
requited a memanty reference, and a teansls o ngl-vulid fuudt or
acceE vinlatiom acourmerl .

44 Invulid acesas to an internal procasant 1'egiATET.

47 Invulid aceezs to the BEPROM. Bither the address spoeci Mo by
DVE or 0T eomumaad iz outeide the valid range af 0t 17 Thix), or
wriliny to the EEPIOM e inhibited (PN L ENEB W EEPRON H,
T2 mudade: pin D0 iz falee). Microcode detecta the secnnd cass
wilh s wulomatic read-after-write check ta che locatinn acceszerl.

MME Teeoeeect che:ksun ul vomeownd or doke in wn X commoand

MA Error while Toading primory vontrol-stors patehes fron the
EEFPRIMT.

74H . Lameckanm avent in a Tow pragram in e EEFRORL

FE LS Hardware error Thik iy he un MIE or DAL parity wror oo a

WANHL errar (O it iy cedu Peeog releocaee Lo nonexistent
MWEmary ot a nomexinkent device,
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4.5 Loading Control-Store Patches from the Console

In normal KAS20 module operation microeode lnads primary conlbrol-store
palehes rom the EEPROM bafore beginming self-test, and bootatrap sollware
loadz secondary patehea from a hontatrap device. Section 3.4.2.5 of Chapler 3
cxplains nowr to write softwars that lnads control-slore palehes by manipulal
ing the internal procesacr registera WEEL, WOBA, and WEED. However, you
can alao uze the consnle o manipulate these registers wnd loud conleol-slore
patchea, Thia process regquires three steps:

L, Write the blook of patehes fo main memory, wsing e eonsele D oe X com-
mand, aceording to the formul shown io Pigare 3-5. The block muzst in-
clude the number of palehes, the beginniong CARM address, and a
checlkrum, as shown there.

2. Linad the block ol putches inte Lhe conlrol-store BAM by depositing the
maEin-memory sbarkbing address of the block in Che WESL Register (1PR
2150 The address must be phyvsieal.

4, Check the loaded putehes by resding them back [rom conleol 2lore, For
each microword palehs

o Deposit the addrezz, bils £0:13 3 of Lhe palched contral store HOM lora-
Lion, i Lhe WOSA Regizlor (LPH 201, bits (21:8),

s FExamine the WOSD Resister (PR 210} to retrieve microword bits B0,
39, L7348y, in thar order.,

* BEyxamine the WOBSA Regizter to retriese mirroword hite {16:83 in the
firaet. hyte,

Figure 3 T in Chapter 3 shows the bit confipuration of the WOSA and WCED
rogisters. Bxample 4 6 shows the console ontput during a eontral-stove pateh
lond sequence,

FIT0AF FaE R iy | Depasit n Blosk of eonsral-ster:
PREpaF FeAd aFnsaves | prickes in mnin memor
':-.';-.'! 0-1 2E T4aa I Promster the entice hluck of

]
Uoopiakekaz Tramn madn micmaey Lo Uhe
U epnbral sinre AR by writiog

I fathe WOELL egrister

I Shiare uhs Hocormrmand seguence Lo
Pooearine Ll palch Do RO
Uooaaddeess DTEYS, Ty wriling the

I pddress dinvertad) in bils

|

(U1 nf Ll WORA Replaler

PRYELT 2D P Bz reisrawad bile
Fo dHeh, 4 17-555, 1:-;.' rmﬂ.h'.l_:_’
I the WCED Rapuaae

I LRI ] EEZZRRLF
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FFE =8 I Bxamime microward nies £ 1S, by
Pooreading the WESA Hegister
I BRRRANLC QRazFELE

PRl OEC BdAHT AN I Eoeanriae Lhe next paleh.

11l

Example 46 Loading and Checking Control-Store Patches from
the Console

4.6 Logical Console Operation

Tn a multiprocesaor ayatem the primary processor can store and forward con-
anle commands for attached proceszors from the consele mode and fkom the
program L0 mode. With the primary proceazor in the local console mode, you
begin the Ingical conaole searion hy taping the 4 command.

In Kxample 4-7 the attached procesasr (node 4) ia initially running in the
program L0 mode, executing software. The operator halts program execution
in Lhe attached provessor, invalidates o BTH entry in the attached proceaaor,
restarls the utlached processor, and returms eo loeal console mode.

Frrd 4 ! Boler forwarding couscla
P oo jand send sulseguens
U eoscoinds o pade 4.

0l B e I Halt the node-d prosesser,
W P Thee atliachend prosessor halis
o= AAGAATH0 I il phivescal address 0000 Q700
FRITT AN QT Eenae | Invalidate a BTE entry in
| the atcached proceaszar,
| Eae Appendix F
R ! Tazrart the actaehod procaesser
I where it lefr o
YN ETRL U askaaen b Ieanl cemsode

I ommsdet on Lhe primary provessor,

Exumple 4-7: Lagical Console Dialog Displayved on the Terminal

When gollware cxecutling on the primuary processor performes the same lopical
congole lunctivns, the & and (EEC commands are unnessssary. Example 4-8
shows the sequence of communds Lhal Lhe suflware should seod, vne charae-
ter at a time, to Lhe allached processor’s RECD Register, using MTITR
inslruebions.

Console Funclions  4-21



4-23

LETALST I e O TRLF characees helts
! lhe aulecled peoca3az

U+I 3R WRIR9AAACRET) " Inwalidas= 8 A1 rmkry 9
b othe attactied procossne

C4{RET: ! Restarr bhe mdznche] privessae
whirre it ledl il

Example +—#: Primary Processor Snftwars Perfurms Logical
Consols Funetions

Software can accesd Lhe BXCD Begister on the attached processor ac addrean
bh 4 20, whers bb is Lhe base address of the node.

In respomae to the CTRL/LY ommand, console microcode in Uie attached prne-
ess07 echnen the comumend and sends
N

MEoe 2GQ0ATAR
LR

to the REOT Repister un Lhe primary proeessnr. In responze we the THT eorm-
mand, conacle mivrowode in the attached processur mercly cclhoes the com-
mand and sends Lhe prompt svmbol. Softears in the primaly processor must
wwait 1113t veceives the consale prompt befre sonding the next command.

Curagl = Funetinme




Chapter 5
Handling Exceptions and Interrupts

The KALM processur nplemend® caceplions and intereepta aconrding tn
YA X prehitectlore speeillealions (see the VAX Architecture Hundbrok]l Snme
pxeeptions and interrupls ove gpecific to the KARY protessnr and ayatsms
that use the VAXB] bus, while athers are standamd on 211 VAT processons.
KARID micracode, o anothar noxde on the VAKRT bas, or softwars can 2ipoul
an evenl thal peguires attention, by gemerating an exception vector or an in-
terrupt veelor. The vecloy ideolilies a memery ocation containing A printer,
The poinder b turh locoles o zoftware service vourine that can handle the
cecol requiring attention, Thie microcode deals wich any exeeptinn imroedi-
alely by transfeyring control To an appropriate exeeption handler, Lot il de-
fors each intermapt until the priorityr level of the corrent provess drops bolow
the priovity lewel of the interrupt.

An exception occurs synchrononsly with vespect to the provess curvently run-
ning; it often rernlta from & conditinn cuosed by soecution ol w spesilie YA X
inatructiom. Exeeptinong are grnerally vepeutuble, sothul D e progroim goner.
ating an exceptiom iR Tun again, the exeeplion oveucs sgain al cxactly the
pame paint.

Trapr, faults, and ahovte are the three kinds of exoeplions:

1, A trap exception ncours atthe eod ol o VAY insteaelion, leaving the regis-
tera and memary in 8 ennsistenl lule. Ineger-overllow ia an example.

% A fault expeption veowrs during execution of a ¥4 X Instruction, but it also
leaves the registery and memury in o conzistent atate, Translation-not-
valid iy un exsrople.

T An short exesption veeurs doring cxecalion of a VAX insbuction in re-
apome to waeriows gyslem lniluee, leaving the regiaters and memnry inan
unprediclable slate, Bachine cheek is an example. Most exceptinns lanve
the intevrupl priocily level ot 10L 0, Machine check and kernel-atack-not-
volid cxeeptivng, buwever, veguire the higheat preiovity thhey Teguire 1m-
mediate attontion with no interruptiona) and thevefnre vaize the TPL 4o 1
{hea,

An inrerrapt ocoure asimchronguelr with reapeet to the proesss currcenlly
mmning, Completion of an TAY funetion and power Tuilars were cxoanplog of
events that intemapt novmal proesss execotion. Alisrovode wasigns an inter
rupt priority level for each interrupt veetor, Softweure penccoled olemmapts
nze the Inwes. 15 interrupt pricrity levela {1 to F hexd Hordwooe and micre

l.'inll
L




vode venersled Inlbeceapts bule the hiph interrupt priovity levels (10 to 1F
hex) VAXEL nodes eon wae [our Inleerupt levela (BT TINTI Lo BE INTIN, cuor-
respondiod 1o 1170 14 6o 1L 17, Table 5-1 bMad the Lvpes of inleerapls aod
exception: and the correzponding Intorrupl peiocity levels,

Tahle 5=1: Interrupt Priority Levels on the KAB20 Module

Trlerrupl
Prinr Ly
Tavel {hex) Tterrupt or Exeepdlon Soutee Ty poe
I'F ntterare
Wlachine-rheck «xeeplion
Hernel-rtack-nnt-valid excephion
Prerer-up micricnds
LE Bl ALY L) L heeomiea mrne
1l ta 1H Mot uasd
La Unrrected read data (CRTR
1% and 15 Mat nsed
17 LI IMNTHT
16 LI INTIE
ICCE Interrel ‘1imer
15 EI INTIS
14 ET TNTE4
RXCD
IPINTL
ICXan
Surinl-lize unte 4
Serinl-line unit L
Soriel line unit 2
Serinl-line unic J
13 L 10 Mok nsed
Fiol Suftwure interrupt levaela 15 ta 1 (decimal)

Im cazen where fwo ov Toore interrapts cecnur at the same level, prioricy follows
the order shown in Table 5-1. For example, Bl INTH4 and gerial line nnit &
bath use IFL 14, but BT TN TE4 takes precedence, When microecode responds to
aninterrupt, it seta the TPT.ahown in the table toblock subaegquent interrupts
at or bulow that leval uneil the handler for the inteyrapt in finished.

NOTE

Sollwure can mask interrupts by writing a walue apecifying an in-
lerrupt leval to the Interrupt Priovity Level Regiater (TPR 12 hex)
wilh Lhe MTPR instruction. Interrupts with levels at or helow the
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value written are moasked, The value LB (hex) maske all inlesmapts
with the exception of intenmpta for the KXC 1D Hegister and rerial-
ling mmit (0. BMicrneode rerchedules the RECDH Register and rerial-
line unit 0 interruapta 2t TPT. 14,

Operating avalem anfeware includes roullnes that handle excoplions wod io-
terrupts. If vou do oot use a standard operatinp svstem, you must supply youy
own exssplivn aod interrupt conditivn handlers.

5.1 System Control Block

K ARB) microcode and svstem software eonperate to mnintain the syetemn cnn-
trol block, a strmernre made up of fwo o more pages of vectors, each begin-
rning on a page houndary. The Sretem Contenl Block Base Begizter (JPR 11
hew) pointa tn the fivst vector in the hinck, vectnr {k The rectors in the syetem
eontrnl block are nffzers from the bare address.

Wieromnde nn the ALY modinte defines Lhe firat half page of vectors ([ o TG
hex). Software defines the veotors from 103 tn 3FFC Thex) The VIS nperat-
ing system aoftware for the KAS2ZE module ussipns the vectors from 1040 Lo
1T'Cothex) to native VAXDEL devices, by node number, leavinge vectors 200
throuph SEIC (hes) avalable for IO eonleollors wnd deviees, Table 5-2 lisls
the vevtor ussipnments in the syetem coperol Dluek, & duyh [—) mewns Lhod
eiceuede lesvos Lhe inlerrapl prictity level unchsogoed.

Toble 5-2: SBystem Conlrol Block Yector Assiphments on the KABZ0

Maodule
Trlerroypt
FurepLion  Trdorlly
Yo laar O T.evel
{hex) Framiclinin Interropt  (hex)
[k TIWTBEITH e VAKX B paasive velamca Intarrupt 14 tin 27
1 Machine-check abort Erceptiom  1F
i Eernel-stack-not-valid abort E.I.-:Bpt:inn 1¥
L ] Prrarer tail . luterrupt 1
14 Heaerved or privilepged instraction fanlt lizceptiom  —
14 AP instruetion fanlt icnatomer reserad lizcepticm  —
inarrnetion: naer mwicrpcode is not aup-
ported on che K ABSM
15 Haaerved opersnd feault or abort Exevplion
15 leaerved nddressing mode foult BExecplion
A Arces-orntrol-violuticn foull Exvupliun
o Truostulion-ool-valid Cualt Foxreplin:
28 Truce-peading Fausl Fsrgplinn
G Brevkpuinl Gauly Fxrmapring

fCombimued ool padal
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Tuble d-2:

Vectior
thex)

0
114
B, 5

A0

ol

&l

A

Al oo T
LN

54 to BU
{0

i1

{1

{302

1M1

T

THA

[El

F b EALC
Fn

F4

I

Ko

L1040 to SFIC Yeetora pre defined und Toonded by solowsire

System Conlrol Block Vector Assignments on the FARS)

Maodwle {Cont.)

Intermpt
Fareptlon  Priovity
1l Level
IMioetion Interropt [ha::'?
Ligarted oo DfGT"l'-"-L — -
Auitheoeslic Leap e Gl Kreception —
Brsserviand (o TITGTTAT, — —
CHME instruclion Leap ichange mode to bixception —
Lermelt '
CHME. inzt-uclion LEap dehan e misde th Lxeeptiom  —
exceulived
CHMS inzhructinn Lrop elange mide to Exeapbion —
LI ) .
I:‘-II_I!':'l'LT instruetion trap ichaese mole Lo Fiception — :*.
LELeT]
TAXDET s carmar Intarrupt 14
Corrected rend dula (CRTH Brcerrupt L4
LxCD Interrupt 14
Kaservod to DIGTITAL -
Interproeeeser tnlerrupl Tzuls-rrpe 14
coftware interTupt TaiLereu L [ tn I
Interval timser Tk en il I
Beaerved to DIGTTAL TnLerrgL 11
Zarial-line nnit 1 receive Trerrupd I4
serial-ine unit 1 transmit Trlerrgn 14
Zerial-line nnit 2 recaiva Tnlerrop 14
serial-line unit 2 tranamic Inlorrupl 14 E
Yerizl-line unit £ recsive Tnlovrup T
Herisl-lite unit 3 oranamit Inlorrupl 14
Heserad to LMGLLEAL -
RCXBD interince Trlerrupl, 14
Kesarvad to DIGITAL -
Console terminul reeeive Tril#rrupm 11
Console termingl Lownzms Tnrerrupe 11
TrLErrFape 11t LT
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NOTES

FARRO wicrorode checks the values of interont vectors coming
fram the VAXET bus, [t remaps Lo veelor 80 any vectnr in the range
uf 4 tor 4C Thex) recrived from anothey VAXEBI nodde. In this way the
processor deteets invalid vectors from YAXEL nodes; VAXEI node
Inlovbrupl vectors shnald be 100 or above,

The KAR2) module uses wector {F for the passive release [uoclion.
When nucyueede responds to 2 VARHT intermapd with an IDENT
tranaaction, the interruptingg nede can weply with wector O i che con-
ditiom reguiring the interropl has passed. Tn addivion. microcode
generates vooloy O thers is u MO ACH ronfirmnation In response Lo
a KA#N) generarcd IDENT Leunssetinn. Systemm software et sup-
pl¥ condition handling muceocnde corresponmding to wector [, e
little action in required, The woodilivn hundler can simply add 1
to 1 enunter and return te the interrapled process with an RET
instructinn.

5.2 Machine-Check Exceptions

The KAS2] modiale respond s to nine kinde of hardware and microcuds related
crrars s mechine-check conditiona:

ETE tag parily wrrnra

L

Cache tag parily errors

:'.I..'.-

HTH data porily ereora

La

. Lache dota parity srrors

5. VAXEI node ur transpetion erorg

i, MIB bus payrily errors

7. Unforesech microcode siluatinng

A, Trterrupts wilh unexpected interrupe priority levels
8. Port comtrolier Llmewol

When KARZ) microcode dizeovers v muchine-cheek arror condition, it imme
diutely shovta the current process and roises Lhe nteneapt peineitr level o 1F
{hux) Lo mask all mterrapts, Miciocode (hen tekes the followinge action:

1. el the havdwarafanls stare {log Lo pee venl the microsnde from detecting
olher srrors until i hag dealt with this vne, The hardwarefunlt state flag
Lighis Lhe tweo red T.RDa on che modnle, Note thal this apr 19 inacessrible
Lo aoflwsre,

2, Sel Lhe muachinecheel condition flag, I che Doy s aleenedy sel, thinia a
double crrov. Mieracode halts the proceasor and colers e consols mode (1f
enibled)
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3. Puzh on the stack error infurmutlion from internal regiaters inthe M chip.
'he information is then wvallable to the pofrarara.

4, Clear the hardware-faull staw lag and turn off the two red LED: on Lhe

ndnls.

R, Pamacomtirol Lo Lhe machine chaelk exeeption eondition handler at the ad-
dresy gpeelilod by vector 4,

The conditiun handler et evaluate the informalion on the stacl and than
pither wllempt to recover from the error or hall Lhe procesaor, I there iz any
chunes of pro<acing cataatrophic resalls, sueh oz corrupting the data bane or
pruduring wrong answera, aofiware should exceoate the HALT ingrruetion. IF
the condition handler does try 1o reeover, L shodd talee the follnwing steps:

1. Restore the machine state &g requiced.

2. write (any value will do} o the MOCESE Register (TPR 265 hex) tn elour Lhe
machine-cheek condition Qug. 1 Lhe condition handler performes this io-
styuetion tno soon, veewrenee of o zecond machine-check error will vauas
the microcndes und the condivion hondler ta loop, unable to halt in response
to the douhle emenr

Table 5-3 Machine-Check Sinck

Taocation
in Memory
(hex}

iBEY
iSE B
(=E +

(S 10
sl + 14

s+ 15
(SE: 1 10
(S -+ )

IBF) ~ 54
(3F) — 28

Data Ssyvailablc

Corresponding I
Chilp Theernal
Regiater

Iivte count on slusk
Parametor 1

Virtusd Sddrss
Tepictor conloenls

Tirtae] Addoess e

Reprister conlenls

Hw:u.r_lr_-g.' Addrors
Repister conbonls

Ftobis weord
P ot failuce

Ilierocode T al
foiluee

Coprrenl, PG
Crurrent PHT

§— Hundling Exeoplionz and Tnterrupis

RTEMPE Regicter
WTEWPLA Hagicter
MTEMPPEL T MEP
Regiacer

MTEMPY Hemister

MTEMPL Hepiater
MTEMPY Ragietar
WMTEMP10 Hepiater

Appropriate

lomsnle
Examine
Lommnand
Follewing CPTT
Doable-Error
Halt

none
Iuif T
EXM 15

none

EM%

BN
EMF
EDI A0

BGF
EP




414028 23222120 161674 70 h4 232710

RESEAYED TN
DHGITAL

VAKX CANT RETRY
RESERWED T DIGITAL -
vaXH| ERROR Pl
WRITE MEMORY '

VAXE| EVENT CODE

RESERWVED T DIGITAL

BTH OR CACHE DATA PARITY ERROA
RESERVEN TO DIGITAL

BTE TAG PARITY ERSOR

MTH 1SS

CACHE TAG PARITY FRROS

FORT CONTROLLER DETECTED ERROR

MEMORY ANNKFSS REGISTER LOCK

ML an3.RE

Figure i-1: Machine-Cheek Status Word Bit Layoul

3. Ezecute an RET (Return from Bxeeption or Tnterrupl? instruction tn give
vontrol back to tlre process Lhal was interrupted. Kore that i# the machine-
cheek excepiion indicates an MI1B bus pavity error, the RHI insleaetiog mi-
erovtdde may be imable w tdentify the process to which euntrol shenild
relurn.

4. Check and clear all YAXBI nude Bus Trror Regiztors,

§.2.1 Machina-Check Stack

Machine-cheek mierncodes pushes cloven longwmeds on the slack. Eight nf
thers are copivs of iokernal registers in the M chip. Thia information servos oa
a stapalot of Lhe machine atate at the time of srcor detertion,

5.2.1.1 Byte Count, (5P} — Thiz iz the [irsl untry nn the vachine-cheek sbuclk.
Irtalls how muny bytes ave on the stack for this erenr (24 hex). Beve, however,
that the currenl I'C und curvenc PSL are nol ineluded in thia hyte cound, even
though eher arc pushed on the atack.
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5.2.1.2 Peramatar 1, {SP) + 8, MTEMPE Registar — Op duelaciion of 3 BT tag
parity srvor v cache tag pavicy ervor, mierveode leads the parameter 1
Loonreenrd willy Lo correaponding tug,

5.2.1.3 Virtual Address Regiater, [SP) | &, MTEMP13 Register — Thiz puinols Lu
u virluwl address thar mas be rolaloed we the machine-cheel error

5.2.1.4 Virtual Address Primea Register, (3F) + 10, MTEMF.PSL. TEMF Reglster
Like the Vivenal Address Revigier, this prints fn & vivtoel addecss that may
b velated tothe machine-cheek error, This infirmution = unaiailable follnw:
ing o CPT donble-woror hall

5.2.1.5 Memoary Addrass Reglster, (SF) + 14, MTEMPS Reglster - Thisprinta to
a physical address lhal may be velated tn the muchine-check emenr.

5.2.1.6. Status Word, {SP) + 18, MTEMPC Registar — The machine-cheek slulus
word nfeen conluing Lo tost vaefn error inforpwalion available tn enndilion
handler softwere, The hardware cnpies bils (22:16, 14 fram the corresponid-
ing bits in the FCall C8E. Figure 5-1 shows che Lit condiguration.

o Tt c300 VAX Con't Hetrr (VOB — BMicvueods 2ets or elears this flar i el
the czecplion condition handler whethey 1o reetart the VAKX insleuction
thut Lhe saved program counter (8F — 10 poines to. Micenende elears the
VO flup wi the begirming of sach inslrucllon and at the remnnpbion of
pach ioterrupied instrnctinn when the lrel-paet done [FPTR flag 13 =el
the processur statns longwnrd. Microvode zets the VOR flag in response o
any of lheee conditions:

— Relorence to an addresa in IO space
— A gpceegsfin] write fransuriion Ly GOy
— A anccessful wrice trun=aclivn to o general purpose repielor

The VCK [lag may be ineorrect [or cache data parity errors and BTE data
porily errora, for enme VAXBL crrorz, and for evears thul ocowr with the
FID llag set. ¥ou esan teley un insirnetion associated wilth u VAXEBL ervor if
aecirate addrers infirmation s availalie on the stack. Kole, however, that
wihen & machine-check ececption ooears on a write transucllon Lo memnry,
{he address information suved on the stack ia invalid.

1f the exceptinn cundilion handley decidea not to reley the failing VA5 m-
atructinn, it can kel one ol twro Freps:

Log nut the currenl process if the failing matruelion belongs fo A proe-
gza runtiny in the uger mode or the auperyisor mode,

Frxerute a ITALT ipsloaction if the failing inslruclion holongs to 2 pros-
ess running in e exeeutive mode nr the kool mods.

The exeration of TEALT ey Lelgser o restarvt Lwarm stacl),
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Rit {22% VAXRT Brror — When the port comtroller detects a VA X H] error, i
goty this flag, Incking the write-memory flag, hit {213, and the YAXBI
event code, bits (20:16%. Thevefore, whenever rtatus word bit {220 i3 zet,
bits {21:163 ure valid and pertinent. After handling the freor, the exerp-
Lot eondition handler should Glew bil £ 225 1o the PCntl CER to unlnck the
wrile-mewmory Hog ool VAXEBI vvenl eode bity, FCorl OSE hits (21:16)3.

Rir {21} Write Mewmory -- The porl contreller sels chis oy when Lhe
A BZ0 wiodule writes to memory. [f statuz word bite ¢38) and {21} ure
hoth zed, the machine-check condition iz the result of @ ¥AXBI wrilo-
TEm I'I-'I':'f-" EYTT.

Hitz (20:168 VAXRT Event Code - - When status word bil $22 5 is sel, Lhese

- five bita form A code that defines the VAXHBL transaction that preceded de-

tection nf the error. The Memory Address Register points to the physical
nddress chat failed, unlerr the KARLD module waa performing a write
tranzaction on the VAXTET has.

YWhen bit 22) ia clear, the VAXRT event code is not nseful error informa
Lion, bewauss it reflects whateser 1a happening an the VAXET bus at the
trotncol. Thble 5—£ lists the 32 VAXBT event. coder and their meanings.

Bir {14y BTE or Cache Duly Parity Frror — When micrneede reads the
cache or BTB. the porl conleuller vheels the parity nf the data. If the port
conirollor deleels un crror, il soty stutus word hit {147, o other infarma-
tion describing eache unrl BTE duale purity evvors i3 available.

Bit {123 I'orl Coplroller Timeaul Brvur — The port controller starts a
timer when L reecive: a commend om the CPU o perform o VAXBI
transaction. I the transaction has ool been compleled 125 millizesonds
later, the port controller setz this bil.

Rit {43 BTH Tag Parity Brvor — The microeosde hoay detecled o purily eroor
while reading a B1B tag entrw

it {4 MTE Misz — A miszin the MTE hos cooged (he miecoeade b read
the BTE, This informacion iz nzeful 1o soli-bogl mierooode,

Bit {4y Cache Tag Parity Error — The microcode oy delected o parity e
o while reading a cache tag cntrw

Bit. {13 Port Controller Delected Brpor — ¥Whon Ui [lag is et i indicplos
thatthe port controller detecled he ceror Lhol produced he mach ine-check
condition, Bratuz word hits {25:163 and bit {14», vopicd [rom the core
resprnding bitz in the PCntl CSR, are valid and pertinenr.

Bit (0) Memory Address Register Locked -~ When the Memory Address
Ropislor ia locked, atatus woed hite 2213 are valid, The contents of the
Muemory Address Repiater are not valid, linwever, unless bit 2215 ia clear,
Lodiesling that the error did not oecur during & memnary write transaction.

Uandling Exeepcione and Interrupte 3-8




Tahle 5—4: VAXEI Event Codes: Status Word Bits (20016

Code
{hex)

1]

[TLI ]

[ = S I L Y Y

el i e 22 R

[ e e .
1 1 & W be— 2

o

L%

14

18

-

Frent

Mo vl (NEY

B or Tt Tranaaction Complets (HICTD

ACE ruocsived fir Slate Head Ditn (ARRSTE

Bus Timemt (HUO) the VAXBI Error bl i3 aet dacatua word bit
(22

el Test Passad (2TF

RETRY M F Heveived for Blaster Poet Comemand (HCH

Internal Hagicter Writleo (TR

Sdvanrced RETRY CNF RBecoivedd JARLCED

MO ACK or gyl CNF Received for L35 TH commend (NICT

MO ACH or Iegul CFNF Received tor Foree-Bit [FINTIVETOT
Commend (RICITS

ACK O F Becpivesd e Ereor Yector (AR

- IDENT ARE Toat (TAT)

Exiceropl Verlior Selected — Lavel 4 1B E4)

Exlernpl Weetor Selected — Level B 1EY35]

Bxternal Feelor Selecird — Level & (B 36)

External ¥aclor Selected — Level TIEVET]

Ftull Tineoul uw Flave Tranzaccion {STO0

Bud Purily Bureived During Blave Transaction MBI

[eeul CHF recrived for alave dats QCIRSTH

Bus Busy Error (RBE! )

ACK CNE Beveived Tor Non-Error Yector st Level £ (AR RMEA]

SO ONEF Reveived Tor Non-Error vecter at Leve] 6 (ATTRNERL]

ACK CHF Rueceived for Xon-Error Vector at Loewe] & CARRNER:

ACK CHF Reeeised tor Xon-Error Vector st Leve]l TAKRMET:

Bewnd Dby Sylbetitute or RESKEREYED Status Code Roceitned
(RDSR] The KAS2Z0 moduls has attempted o VAXRT memory
rend Lennsackinn and failed. The vesponding moemory ande haz
returned diata with two ar mare wrang bits, bovause the erear is
wneorcectahle. VAXEB] Ervor. statue word bit {223, 13 set.

Nlegnl CHE Received tor Maater Port Commund (TORMOY. The
KAL) rdule haa veceived an illegal confiromlion ende in
respunss W a VAXBL ecommand. VARBI Eryer, status word bit
{223, 13 L.

WO ACK ONF Received for Master Porl Command (NCEBC). The
T A RSN mndule hae received n WO ACK resprinse to a commard.
Rolerencs by a nomexistent memory lovelion ¢r an invalid 1O
spucy may ave ransed the evvor. VARBI Err, suatus word bit
(A, inaet

~ Bud Purity Received (BER]. '[hia rives pdvanes indication that a

muster oF alave patioy error haa oecured,

Mlugal CKF Received by Master Pork for Dula Crele (ICRMD). The
EA&50 module hog received an illegal confirmeLivn code in
reepomst Lo o VAKRT conmand. vA XD Eoror, shatus wond bit,
BB, 18 el

(Cantimsd ononexl paged

B=10 Handling Exceptions and [nlerrupts




Table b-4: VAXET Fvent {Cades: Status Word Bils <20:16) (Cont.)

Clode
hex) Ewrant
n Ttwtry Timeout (ETOL The K AR medule hus rotricd B ransaccion

4UBE times conaecucivaly withoul sueoess, VAXRI Ervor, staois
word hit (22U i3 zer.

1E Fad Purciey Heeeived During Mazter Port Tracsaglion (B, While
il itk Thi: WK BT meLstery, the KSR tnndale cerseiend st J_1|_|_ri1'r-.'
nm vhi: hos, W ERT Ervor, slabus srerd bit 225 is sel.

iIr Merter Travwsimil Checl Freer (RTCE Y The KAAZD miadule wiss Lhe
nnly driver on the VAERT b when it deteetad data an e hus
that did s roateh the dulya senl, VAL Brvor, ghacuz wanl bi
CESY_ i3 2et.

8.2.1.7 Program Countar at Failure, (5P} - 1€ — WMirrocode suves the eontenta
of The program counler here at the moment when it deteels o machine-
checlk ervor, Thiz addeess muy peiot to the middle of a partially cxeculed
inatractinm.

5.2.1.83 MicroPC atFallure, (SP) 20 {hex) — This identifiea the addrez: of the
oexl mivroinatrmerion ar the lime of eeror deleetion. This infarmarion iz not
uschial o memory write transaclion coror

$.2.1.3 Cumerml Pragram Counter, (3P} + 24 (hex) — This lunpword painta to
Lhe beginning of the VA instruction that was excculing vl the time nf the
failure, 11 the software performe an RET inatrocrion to velry Lhe instruetion
that failed, program exseuvion reaumes at vhiz address,

22110 Currant Pracessor Status Longward, (SP] — 28 thex} - - The 1751 i use-
ful to the condilivn handler heeavae it defines the atatue of the process 1hal
was executing al Lhe lime of the machine check. The first part done [lag
(FPTH. hit {273, moy be cspoviatly relevant.

If the FPT) flag ig clovy, repeuling the inslruction should produes the correct
recult. I the FPLY flog is sel, exceution con resume in the middle of the in
atruetion, sinee mictooode hag poeked op the purlially execotsd inmeraction,
However, if the caceplion resulis from wn MID parity evror, the micrpeode
atate iz incomplete, ood execulivn of the instroction may penduee another
grror, regardless of the zlate of Lhe PLED (o

5.3 CPU Double-Errpr Halt Considerations

When mivrnende responds to an error concditivn, il sl the machine-check
condilion flag. Tf another machinecheck crvor oecwrs belurs 8 maeroonds
nuehine-chevk handler reaets thie flag wirk an MR (e MCESRE inslruction,
Lhen inuchine-check wicrnende transters control 1o Lo CLPU doublevrror halt
handling microeode. The BARLD modale then enoee: the console muode (01 en-
abledl, dizgluyy the CPTT drahle-error halt code 1705% and leaves Lhe conliwl-
ol HUXN Eighl ofl.
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Microcods does not push crror information on the stack lor 2 CPL dovnle e
vty and any mfermution oo the stack may be invalid. Howewer, the console
Hxamine command pives you access to most of the sane information, in casc
wourwant to analywe Lhe creor,

Lza the congole command:

viyEsH (R chklp sddress:

tn read parumeter 1, the Virtnal Address Register, the Mearnry Addresz Reg
iater, the slulus word, the Program Counler ot failure, and the micro-PC at
failure in the M chip registers. Table 5-3 lizlz the appropriale conzole kxam
Tre cormnacls,

TTue the console comimand:

W Esl |
tar read Lhe current Program Counler.

Ulse the conzola command:
it

to rewd the enrrent Proeessor Status Longvrord.

When vou no longer need Lo sove Lhe failing machine slule, you can further
izolole a harvdware error by running selfteat.

5.4 Power-Up and Console Mode Errors

Ancrror that normally cuusos o maching-check exceplivo can ceour whils the
TAS20 module iz performing power-ap oF console funclions. For erample,
syzlem initialization mivroeude way derect an invalid confirmation eode on
Lhe VAKX BT bns a2 a rezponze Lo o AR command. A memory node may re-
spond with read data substilule (RDS) instead of the dulo required in g von-
sule cxamine command. Or Lhe conzole operator eun cause an grvor by trying
L cxamine a nomexistenl memory locatinn.

Since there may be no condition nandling soflware and ne system cuntrol
block set up in memory, microecds cannot deal with these ereors in the oo
mal way. Mieroeode sels ap internal evror-state (og in such sitnations, Lo pre
vent the machine-check cxveplion microeode from taking control. Whencver
Lhis flag ia aet, control passes to the conanle microcode, which atbempls o
dizgplay an error message (geperally #4001 o0 the conzele terminal.
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Chapter 6
Dedicated /0 and Memory Devices

The K Af2{ module inearpnrates four dedicated T devicea and farn dedicated
memmy devrices i the madale, and it eommects directl ¥ tn two off-mnduale 70
devices. Thia chapter tells what vou need to know ahout each device to write
driver anftware that contralz 15

Four serial-line units implemented with four TTARTS (MTATRTO, 1, 2, 3hin the
M chipmake the KA hnodule directl ¥y aceeasihle tn terminala and madema.
TTaitgr the serial-line units sno can eonmect up to four teveninalz divectly tothe
KASED module withnut uaing: 1 VAXEBL clat fur 2 commuonications device.
TTARTD, on sorial-line unit 0, conneets b Lhe console deviee (noroally @ hard-
vupy berminasl).

The IMCI bus esnoecls Lhe purl comlevller with Lewo oo-boord devices: Lhe
. EEDPHOM wnod bl BAR, s ib s o0 L podade Lo corioeet wilb L waleh
chip aod the RCES0 dizloeloe conleoller, Addeesses Tor these devicos e within
Lhe VAXEI oude privatye space. They ooe aoecssible ooly Lo Lhe loca] KAGED
module, seovher YAXEBL nodes cannol read or seeioe L,

The I'MCL buy is o 16-bic neyochronow: buz chel moliipleses dale and ad-
deesses, Allhwuph e bug earcies doga on all 16 bils, ouly biiz {141 are
avaldable [or wddregses, Addeess bl 0% Is anusxal, Dala o che EEPPRON],
BCX50 conbrvller, wod woleh chipie aceczzible oo by o wl a Lime, Dol i Lhe
bool RAR 12 weecssille with oy slandoed WAX inzleaction leongth, Table B-1
shwowes Lhe rume ol pddrezse: azsigned v cack PPCL bz deviee,

Table -1 PCI Deviee Addiresses and Aceessibility

_ Approprivic

Address Liata Lenpth for Move
thex) Dhevice Avcess Instructiomns
A oy Boot BAR Longword arivnied MOVR, MOV,
a2 on longraord bounduries BICAL, BICA G,
g 1FIE Iread or write musked) RICAST, MOV
2o suar EEPROM Dl orivnted un MOWT, BICAW
ta word boundutica
B IPIFE
MG BEE  DCXS) conlralloer Lot ertemtcd vn MOV, RIOARY

: wird bownduries
AHE BOEK  Waleh chip Byl arivnied v BOAVR, MOV T

wenrrl Tsrndarics
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The byte-nriented devices (MUPTIAN, watch chip, and CX50 conleollos) uze
mmly even addreszes. For example, the sl ooy byoes o caeh device are ac
pemgible ut offsuls 0, 2, 4, and 6 Lvom the base oddeess, A1l read and write
transfiors peewr ne word bunndories. Soflware most wze esither brte-length in-
slruelions, =uch ae MOVEB, or word-leongth nsoaclions, such ag MOV, o
vead mnd write Lhe byle-oficnied deviees, Hewewor, For brte-length inmtrae-
Livnd, Lhe auleincremenl and autedecrement addressing modes will not waork
properly, becatse they access cach bvte location twice, Word-length inAtruc-
tions moie two hytes of data. but only the low bate 33 valid. When address hit
¢1¥ e 1, valid data e in byte 2 on the DAL bus; when addreans hit (1) iz {0,
valid data is in bate € on che DAL bus. Mirrooode realigma the DAL data to
enpure that the valid date ig in the Towr hyte. Autninerement and autodeere-
ment addresging modea work properly for wnrd-lenpeh instrootions, weeess-
img even locations on the hrte-nriented denicss, [Tovevsr, the upper byele o
geach transfer ia invalid.

Microcode moves data to and from the bnot AR in lovgwnrdy, but it muasks
the data according to the inmtruction. Therefive, duta transfer insleoelions
can uAe any data Yength at any address, and microcods 1mplemenliog Lhye -
structions moves only the data specified to or from the address specified.

NOTE

Beriat-line unirs, the BOXAD rontroller, and the wateh chip are ae-
ceprilMle onlzr o the KARLD module uaed as the prmary proeesan.

6.1 Serial-Line Unils

Each of the four serial-ling units 12 implementsd in 1« UART in the M chip.,
and each TTART makes four privileged processor reginters availabla 1o qoll-
WArR:

Recejve CSH
Receive data buffer
Tranemit CSH
Travamit data huffer

The serial-line units are full duplex, s0 they can tranamit and receive datu
girmaltaneoualy, ¥hen interrupts ave enahled, character tranafer oreurs ons
brte at a time, and each serial-line unit interruptA the procesaor at IFL 14
[hex) every timme 1t receiveg or tranamits a character

To aervice an interapt, interrapt handling microcnds pasres enntrnl tooa soft-
ware device driver identified by s vector in the avatem caontrnl blnck. Saftwure
can read and write the T7ART regirtera with MEFFIR and MTPR insbroctioo.
Tahle 5-2 liatzs the TPR addrerser and functions nf the four repisters fur ench
of the four sevmial-Tine anits.
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Tahle A-2: SBerinl-Line Unit Registers

PR ¢ ' Serinl-Tine

(hex) Dogicler Fonetlon Tmnit

s RECS Consale Hecsive (R LARTD

1 BRETIR Conenle Beveiv: Dol Boler LAHED

22 THS Comaole Trunzmit CFR ARTH

23 THE1IE Cangole Tran=zmel Tkara Buffar Uapln

el RXx{&5L Sl Lines TThic L Recelve CEH TTATIT]

nl BExDIB1 Seral Tine Unic L TTART]
Receive Data Botler .

G2 THRCE HSerial-Line Unit 1 T.ARTI
Tranamit OEE

o TSR Yerial-Line Unit 1 CaBET1
Tranemit Data Buffer

ot BRXC32 Herial-Line L nit 2 . TapY:
Beceive ORI

55 RXNDB2  Herial-Line Unit 2 UARTY
Receive Late Buaffer

R TR(42 “erial-Line UTnit 2 UAKRTS
'Iransmit CSH

AT TYXDEE Seria)-Line Unit 2 LAalTs
Tranemit Ttn BufTer

WA RX(s3 Serinl-Line TInjt & _ TARTS
Leeeive CER

& BX 1M Sepipl-Tamge Tinit A TTARTS
B ve Thata RBuoilfer

GA THCES Serinl-Line Tnil 3 UALRTA
Tranzmit O

a8 Tx133 SeriulLine TInil & TTARTA

Tromseail. Dula Buffer

HCB
Vector

kg

B

3

L

L

i3

nc

§.1.1 Recelve Control and Status Registers (Read/Write)

BRXOS 1R 20 Vecror TS

HXCH]1 TPR Al Yeotor T8
RECEE TPR 44 Vector DO
RXCES TPR 58 Vector DS
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Sultwore can contrnl two Aerial-line woil luoetivus oy wTicing to the TTRCS
Rewisgtors: |

L. Enahkle or disahle receive imlereupts from the gerial-line unit.
2, Fmahle nr dizable the dingnostic loopbaclk fanetion on che serinl-line unit. |

Software can cheek three serinlline unit functions by reading Lhese vog
igrera:

1. {herk whether o charneley hag been received M the receive duta buller of
the Aerial-line wml. '

2, [heck whether recelve intereapes are enaed or disabled fur Lthe serial-
Tine unit.

4. Checlk whether the luopbuck lunction is enabled or disabled lor Lhe serial
line unit.

3i 131211 a7 g

i |
o

ACACAWLCD T LIGET AL

LP
RESEAYED TO DIGITAL
L -

Ic

ARESFAYED TO DIGITAL

(FTREFTHE T
Figure 6=1: Heceive CHR Bit Formal

6.1.1.1 Bit (12 LP {Loopback Enable, Resd/Wrile) — Diaynoslic software can

" set this bil by writing 1 to it as an aid in teating Lhe serial-line nnit. The
Tonphaek Tunelicn changes the input ae that it arcives al the receive data
buaffer from Lhe loopback bua instead of the externul serial line,

Roflwars mosl alzo get the loophark hit in one of the oy trangmit CEHa b
mube wuee of 1he locphack function. A1 four serial-lioe anits can nawve RECS
Tooplracl hics set ar nnce. '

Power-up Initialization migrosnde elears the l.nuuhuch biit.
5.1.1.2 Bt <7 DON (Done, Read Only] — The serial-line unit rets this bil

when il [inishes receiving a character in the receive dalo bufter, Tf the inter-
rupl coable bit is set, DON intermipts the CPU ul 1°L 14 (hex).
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When anftware respondz to the interrupt hy reading the aarnciared Receive
Dby Buffer Regiuter with an MI'FRR instractinn, BIPPIR wicroends cleara the
DM bil.

Power up initiatizarion wicrocode clears the DON bil,

6.1.1.3 Bit {6 Interrupl Enable {ReadWrite} — Sofrware can e Mwrite 1) or
elaar (wwrita {F thia hit to emahle or dizahle receive intermapts,

Frwer-up mitialization microende clears the intemmaph enable hit, Microcode
sty the bit for zevial-line unit 0 when entering comasle mode.

6.1.2 Recelve Data Buffer Registers (Read Only)
BXDEB I[FE 21
BEXDEL II'K 51
BXDE= 'R 55
EXDES IPE &

Heecive Data Buffer Hegistors provide cipghl detas bite (enooph Dor voe charme-
terl aned tyeo statns bitg. Poweraap inicinfizotion miceoeole clewrs Lhe ropls-
tera. Afrer aftwrare reads an HXDE register witk an MPPR insiroction,
migrornde elears the regizlor antomarically,

a 161811 id i 7 0

RESCANED TO DIGITALL

ERF
ARE

—_————

RESFRAVEN TO NIGITAL
DATA,

K LO-qua-HE

Flguee 8-2; Reccive Duta Buffer Register Format

€.1.2.1 BH {15 ERR {Error on Aeceived Charactar, Read Only} — Hardware
zora this bit when it delecls an everrun o lruminge sccor in the reesived data.

6.1.2.2 Bh {14) BRK (Break, Read Only] — Hurdware gety thia bit when it de-
tecle the O glate cn the serial Lioe [or logper than the teunamizginom time for
one character at the carrent bawd rate.
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§.1.2.2 Bits (70" DATA (Recelved Data, Head Only) — The serial-line unit
atored reecivor data in thia field.

5.1.3 Transmit Control and Status Registers (ReadNYrite)
THECOSTPIL 22 Veclor PO
TEOE TPR 52 Veclor CC
TEOHEZ PR 6 Yector 1M
TXES IFR BA Yector G
Srftwars cun write to these vegistera with BITTR Inseructions tn:
1. Tnable or dizable the loophask funciun.
2. Starl ur cud tranamizsion of & hrowk
3. Change Lie baud race for the seriel-ling uhit.

4. Enable or disalle cransmit inlerrupts from the serial-line woit.

Sedlware con check two perialdine wnil lunetiona by reading Lhese registera
wilh MEFPH instructions:

1. Check whether the serial-line unil hoz {finished transmilling a character.

2 Check whether transmit inteveupls are enahled.

3 19131211 8 B 7 G % il

RESERWED Tr DIGITAL

LP
EHK

3800 RATE
2A0 RATE ENABLE
REY

IE

RESERVED 10 DIGITAL

—

MI_CHH0E-ES

Figure -3 Transmit Contral Status Register Format
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8.1.3.1 Bit<13) LP {Loopback. Writa Only) - Liagnustic anftware scls thia hit
by wriling 1 ot 08 an aid i testing the seriab-lite woit. The Yoophack fune-
tion chunyes the serial-line anit ontp frem the axternal line tnthe Reeive
Diata Buller. The Toophack bit in ove of the four serial line unit receive CSRe
must be oL e complete the lowp. Sofrware should not gl Lhe Transmit L
hack bit for more than one serial-line nnid al one time,

Foweraip initialization micrueode clears the Transmir Loopluek hit.

£.1.4.2 BR{12) BRK (Break, Write Only) — Sodtveore oan atart lrunsmitting 8
break by writing 1 Lo this bit, The sevial-lTine unil Leanamite L brosk sigmal
Lur ut least the transmizsainn titee o nne chavaclor sod continues Lo Lranamit
broeok until raftware writes the bil wich 0.

Powor-up mitialization microcode cleues the Break Lit.

6.1.3.2 BHs {11:9; Baud Rale (Write Gnly) — Power np indtinlizarion ojero-
code zotg the tranamit and receive baud rule for serial o wnits 1,4, and 8 Lo
T2AHE I 2es Lhe band vate [ur sevial line woil 0, the consele line, to the bowd
rate specilicd in the RRFRUM {see Table 4-4 in Chapter 4,

Software or the eonsole opeiotor ean eet o new baud eale Lur aetiling aud
receiving data by writing a 3-bil value in bilz £11:9% and al the same time
writing 1 to bit {53, the band rale enable hit, Table 63 shews Lhe value onr-
respimding 1o cuch arailahle boud rate.

6.1.3.4 Bit (8> BRE (Baud Rete Enabla, Write Only] — Software should write
this hit with | whoen it sete the haud rate for 3 zerialline nnil,

Table 6-3: Sefting the Tand Rate lor a Serial-Line Tnit

Binwry Value in Trunemit CSR

Fiks {118 Buud Race (Fuyeimall

Wy — s ' -
N 20

a14 ol

ol 14500

100 24101}

101 AR

E14) W)

111 Lz
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8.1.3.5 Bit {7} RDY (Ready, Rsad Only) 3 =erial-line unil sows Lhis bt when
it is veady tn transmil o characeer, Thin happens when Lue transmic dats
buffar field i emrply wid can accept anncher churaeler [or transmisrion. T the
interrupt enslle bil is aizo set, the serialline unil ieterrnpta the proce ssor ul
TPL. 14 (hex

When BDY 1= 0. Lhe gerial-line unit is wuill in the procesa of transmitliog o
charavler.
5.1.2.6 Bh 6} |E (Interrupt Enable, Read'Wrle] - Software can enable or dis

whic Lronstic interrapes by writing 1 oy 0o this bit

TPower-up initialization micruweode clears the interrupt enwble bil 1o disahle
trunsmoil lnlermapts, Mieroende sets Lhe biv for serial-Tine unit 0 when chier
ing consele made,

6.1.4 Transmit Data Bufier Registers {Writa Only)
TXDE [P 23
TXDEL TPE &I
TE1¥E2 TPR &7
1'5IBH TPR AT

Seftware can transmit duta en oy of the four sevial-lioe units, one hyte at o
time, by writing duts in the lew order byts nf the Trunsmit 1ara Boffer BRepis-
tor, when the I and BDY bits in the sorreapunding TEOS Register are ol

The Tranamit Dalu Buller Register for sevial-line wnil & che comsale Tioe, dil-
fers from the other Tropzmit DNate Buffer Regiswerz: becanze it ineludes wn
pxtra 4-hit field Lo indicole whether the informetion in the low beres i3 dute or
a conanle somrnand.

Figure 6-4 shows the [ormat for the Transmil Duta Buffer Registers ine
gerial-line unita 1, 2, und 3.

a1 . d

-1
|

AESERWED TO DIGITAL
DATA

I LY gl 5

Figure f-4: Scrial-Line U'nits 1, 2, and 3 Tronsmit Uata Buffer
(TXDEIL. 2. 3] Format ﬂ
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Figure 6-6 whnws the formar fur Uhe Transmie Thara Buller Ropister for revial
fine it .

1 121 a7 o

RESEAWED TR NG| TAL

IL¥

DaATA

ML A0 ?-a0

Figure 8-3: Sevial-Line Unil ¢ Transmit Data Bullfer TXDD) Format

B.1.4.1 Bits {11:8; of TXDB (10 Fald, Write Only} - Soliwirce must writa F
thex! to thiz [Geld when it wgoz Uis reglzler tn zend 8 command Lo Lhe conaole
ricracodle, When unftware writes 0w Lhis Feld, revial-line waic O Lewnsmits
the data in the Live berte on the seviod line.

6.1.4.2 Bits {7:0} of TXDB. {Command or Transmit Data, Write Only) — When
the aceompanying 1D field ia 0, hardwars tranamita the data Ll sofwars
writes in bitz <T:0% un serial-ling woil 0.

When the T field s I' (hex), consele mierneade interprets the dulu in bits
L0 as follows:

2. Restart the svstem.
3 = Glear the {warm) reatartin progress Cluy in the M ehip,
4 = Clear the (cold) buotstrap-in progreaz [lay in the M chip.

Buulsleap code and rustart routines shettld wrike 0000 DED2 and then
Q000 004 1hex) te TXDB tn clear the vestar L—u.L -prigres aned nootelrap-io-
prragvesy Flaps in the M chip

cloliware can restart the provwssur hy wariting 0000 0F02 (hox) to TXTIE, In
reRPOnEG, mivenende sets the BI RESET it (POntl CSK bil {283, inftiating
powrer dow wpewer-up sequence. The uetion of the WASSZ0 molole depends on
rhe selling of the lmwer lzoy swileh on the eontrol pane? (ealeroul sipmel PNL
REETELD HLT H on madnle 150 pio DELY. :

€.1.4.3 Bis (7:0: of TXPB1. 2, and 3 {Tranamit Data, Write Only} — The asrial
ling tranzmity the chavacrer 1hol sollware writes in che low brete,

6.2 Using the EEFRDM

The FREPROM on the KAAZ0 module is o 161-bata, electrically-srusabls, pra-
prammahle, read-unly memary implemented in teeo integrared cireuils. Tou
can change the dava in the TTPROM, vol the data remaing valid when the
prwer iz offf FEPHOAM duls defines:
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1. Cuslomer choices for KARRD module options

2. VAX hootstrap meerscode that procsssor inilialization mieroende copes
inikn the bool TeARE i hiz macrnende then Leadz a primary hoobstrap vontine
irkn madn memory from one of up L len boot devices)

4. Primary patchea that power-up microcode Tnuda iole the control-

store BN

Tuble 6-4: EREPLROM Map
Location
First $K-Byle FEPROM Chip
200K RIKD bo 1P FK12

N0 BOGE Lo 2009 R | ZE

2000 130 to 2009 B 1A

2000 5140 Lo 2000 7 166

200 5155

POE BLAG Lo 2007 5160
DK BLAA Lo 2003 5180
SIOY BT 0 2008 3174
EHIY A1TH

B9 51 7R e 2008 B1TC
2009 517E

LO0E #8180 To 2004 51T'E
L0 2200 wn 2008 5TFE
WHI0Y AAOD Lo 20040 BEE L

Second SH-Fuvte EEPRIOM Chip

2005 COOM 1 2008 COAE
200 COBD v 2005 FFFE

Durln

Cmsteenls naed in the KEPRON 1ol
Troseisaal 10 THGERA L
oy Les ropeeved Tor NseTs

Dlisued i nesia eonetantz nmd resceced
Teai Lissrs

VAR selltaat timeoul comslansl
Rizevved tn DLGITAT

VA KRT device typa dotu

T ]

ROXN aelt-taat dizuble

Conante data

F chip, BTH, and Coche dseble
Reaerved to DIGITATL

Buul. Jiepateher

Chynd el -atine patehes wod relalesd daca

Diegaripones frr ten ooot devios

Bl poade

Appendiz TT lists Lhe EXPROM contents at vhe bic level,

Yom can use any oi three methods totend und weite data in the EEFRCY, one

hyte at A time:

1. Privileped sollware can refer to the EEFROM throngh node privale space
addresses veing instractions auch as MOVE.

2. WIPIIOAT Tility.

4. Conaols enmmuend: De'E and EE.
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Read necess to EEPROM lovut iuns js unrestriclod with methoda 1 and £, Hoswe-
£veE. you canmet write data we the EEPROM unleas the signul PNL TNE W
LEEFPROM Hun module T pin G0 is weaes nevmnal ly deloerminoed by the lower
keg switeh on the control panets,

{0 a write translen the ERPROM ialches Lhe address and datla and Lhen per
formn A Wlbmillizecond epdate exele, I you develop softeare that writes dutu
1o the ELPROM, use o sullwure timer ta cngure that the intervals between
wrile lrunafers fxceed 10 millispenndz,

The EEIROM nptione availoble with the TVE and E'E console commands
ocenpy parl of the Arat FEPROM chip. They inclnde:

EC XS0 controller relfteat enable und disahle
Conzale logicul node T selection

Conaalo boud rate aslaction

miew: Tahle 4-4 in Chapler 4 for infarmation on console necess to these aplivos.
ded the YAX 2200 Uwner's Manua! for ac iolrodoction to the EEDROM
Titilitae

Writing data tothe EEPROM of an attachod prucossor requires speciol pruce
dubes:
1. Load into main mewery VAX code that writss the REPROM,

2. Couse the attached proeessor to execute the VAX code that ol have
liwded in main memory.

WARNING

L ol use the Z command or the RECT) Registers 1o write duts to
the EEPROAT of an artached processur

6.3 Boot RAM

The hoot RAM iz s BEK-byte memory dedicaled to hontstrap functions, AL
boot titae Lhe CPU Inada book code trom Lhe ERPROM into the bool BAM und
then execulos Lhe buot code direct]y from Lhe bnot RA M.,

6.4 Using the Watch Chip

The bartery bached-up wuteh chip keeps 1he Line of vear when power is ro-
moved from the somputer ayater, On power-up, snftware can read the time
from the walch chip and met the Time ol Dy Bepister (TODR, woless Lhe
power ontage hos exeseded the limite of the buttersy, Nntice that che TODR
Ahnred time lu u 32-bit format and ineremenls che time peery 10 millizecunds.
The watch chip, In vonbrest, stnres fime in wnits of seconda, minates, Lo e,
days, montha, and yeurs and vpdates the lime vvery ascond.
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' watch chip sloves Lime, sratus, aod ceoweel information i 8-id r-egiatﬁr?a-
T he POT bus rululez warch chip regisler addressen and duts in 0 way that
not tranaparent Lo sofiware, aa shuwn o Figure 6-7.

ADCRESS AMD DATA
AT THE WATCH GHIP

SODABRE AMND DATA
HCCM B ROFTWARE

Al MUIMBER

B R EARE B

1in
oy

THEBAA Z210

G4 al g

W LD g HE

Figure 6-6: Watch Chlp Bit Hotation on Lhe 1'C1 Bus

Yem can uceess the wateh ehip regizlors on word boundoeies with MOVE or
MWW inzslructions, and the duta will always be ollzel one bit fn the lell.
Hardware implicitly muldplics vead data by 2 and divides write daty by 2,

Tahle fi—3: Waich Chip Regisiers

;&Jnll'nﬂﬂ

20UE AN0N

SO S
HIOT Aond
00T Bo0s
2K B{INE
2005 BO0A
UL BRI
“O0R SHIF
SUOT 0510
205 BO12
204E B4
20U5 a01R
HOUE 80 7
SO0T HO1A

SUOE BO1C 10 2008 S0TE

Funetiun
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Reaerved o DIGTTAT.
Minntaa

Feservad to DEFTTAT,
Heours

Reaerved to DIGTTAT.
Feaeryed co DIGTTAL
Thax of the mealh
Manth

Year

CER A —BTEY it
R B — OTF hil
(36 G — Beservnd oo DIGTTAT
CHR- 1 — WALITE b

o) boreea FLART reseeved to DBEITAL




Software should therefore divide reud data hy 2 and multiply data to be
written hy 2, ag shown in Tablez -5 und 6-6. Table 8-5 liata the watch chip
reprictera.

Tahle fi—# showa the ranges of values possthie for each of the date and time
ropiztern AR stored in the watch chip and os read o writien hy aoftwrare,

Tahla €-6: Watch Chip Data Interprotution

Hex Hangi

Irectmal .Hex Range  Seen by
Address Uaita Runge ~ at Chip Rofoware
903B 5HF  Eeenndn o — Y 00— BB an - T
200 S04 hlinute: —a4 © 3 —4dH 0o - Th
2000 2004 Hours 0 —25 W — 17 o0 — 2R
BB BO0E Thay of Lhe 1-11 0L — 1F 0z — 2F

mnth

BHID E1D Month 1-13 (hL — 62 0 — 15

HHOTS HO1 Year _ 0 -5 O — 84 ] —Oh

Table 67 showa how youv aoftware should interpro. a specilic date and time
read from 1he watch chip.

Table 6-7: Watch Chip Diate and Time Sample

~ Wateh Chip Culput . . Dsita Read ky Software
Time Binary Tiex Binary Hax
1 sevonds Q00 1101 15 010 1010 24
2R minutes oAl 10 an (HL1L Gidis 7
5 hours 0000 010] 0§ ' (ALY LERLCH oA
15k duy O 1111 iF ORU1 1110 15
Feliruary QK D41 n2 SO0 200 4
R2ni] iz BLOL (K110 nz LG i) Ad

The control and statns rogisiers on the wateh chip let softweare:
1. Check the validity of tha dule and time regiaters

2. Betthe ime

A, Stop and start the chip.
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In the eontenl and stukus reglsley descriptione that follow, the hit formets
ghow the register duts wlready rotated, az the software readn and weitay it
For example, o bil shewn as bil O is really bit 7 om the wateh chip.

6.4.1 Watch Chip CSR A, Address 2008 8014

765 1 0
MUST BE ZERO
MUST BE OME
MUET BE ZERD
RLFSY
PAL D310 ey

Figure 6-7: Wailch Chip U8R A Formal

= Bit (0%, BUSY Read onby?

BUSY = 1: The watch chip is buay with an update cyele;
dule and time registera are nndefined.

BIISY = O The watch chip is not sy,
dule and time registera are valid.

Snfiware should check BUSY hefore reading the date and time repislors,

The walch chip setg BUSY for 2 millireconda every second. IE sullwore
find: BUSY zet, it should try again in 2 milliseeonds.

FBUSY 1s cleaved, zollware has at least 244 wnicrnaeeonds toveud Lhe dale
and time registers bofore the next update evcle. Reading the repislers
ahnuld Lake lozz than 40 microseconds.

» Bita T:1%, Miscellaneons setup bite (Readswrite) — Boftwane musl wrils
thess bils a8 shewn in Figure 6-4 hefore it sets the tima in Lhe walch chip,
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6.4.2 Watch Chip C5R B, Address 200B 8016

7 232140

MUST BE ZERD
MUST BE OHE
MUST BE ONE
TALIET 8E 2ERO
OFF

WML+ 11-B5
Flgmre 6—#: Watch Chip CSR B Format

s Tt (0%, OFF iBeadsrite) - Softwars must <lop Lhe warch ehip hy refiing
OT T before it loads the date and time repisters, -

Software can alurl Lhe watch chip after setting Lhe LIme by clearing OFT

» Bils ¢T:13, Miscellanecug setnp bits (Read/wrile) — Software must write
these bits s shown in Figure 6%, when 1t sels ur clears the OFF hit

6.4.3 Wateh Chip CSR C, Address 2008 3018
Thiz regizier is reasrred to THGITAL.

6.4.4 Watch Chip C5R D, Address 200B 801A

=
[y
-

RCalr m5 ZERDS
WAl D

KL 47233

Figure #-3: Walch Chip USRI Format

v Bit <0, VALID Mead onlv] — The VA LD bit tells whecher Lhe Lime ropre
sented] in the wateh chip repgislevs is correct, T the hattery backup voltage
falle below the reguired level, o scnzing cirenit elears the MALLD it.

TALIT - - 1: Wuleh chip rogisters are walid.
VALID —= O Wutch chip vegisters are invalid

The watch chip sels VALID Lo | atter aofteeare reads: CER D, Therefore,
when anfeware reuds VALID az 0, it shenld immedintely apdate the date
and time register: in Lhe wolch chip, The state nf the VALID kil will other-
wine e misleading.
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5.4.5 Booistrap Software Data and Tims Responsibilities

Bookatrap soflware should taics the following staps cenesrming date and time.

1.

]

Dwoitermioe whether the vulus in the TODR is enmrect: If the calue in cor
resieh, skipe the romoin ing Gve geepe, I i iy Dnsoreet, po ta sten 2. Mote that
il wou get che inilial valoe Lo 6 high oember, woy lower valos must be
WEDLE.

. Reod the YALID hit in the wateh ehip CSR D 1o determine whether the

eoutenis of the warch chip are codteal.

P YALID ia 1, read che BLUISY bitin OS2 A, W YALIE is 0, wo Lo step 6.

. WHLISY jad, read the watch chip date and tiine regizters, convert the timae

13 the 32.hit fommat, and ast the TOTIR,
If'T._iUEY iz L, wait until it ir O And than gn to sben 4.

TEVALIDN iw O, prompt 1he oparukor fior the date anc thae, convert the date
and time to the 32-bit format, aod Ioad thiz value in the TOTR. Then con-
vert the dule und Lime W the watch chip cegistor farmets and lead the
wabeh chip g [ollows:

— Wyile DD Chex) Lo CER T Lo slop tEe woeteh chip.
— Inliniize CSH A by weiiing 40 (hex), (See Figure B-8.)
— Wriie the dale and time In the uppropriale cogisloers,

— Btart the waten chip by wreiling 00 Chea) Lo CSR B, (8oe Figure 6--9.)

.46 Compatinlity with Vids and ULTRIX

Il you wrile pour o%n svziem soilwars, vou may wenl voie wee ol (he watch
chip to be compoitible with that of VS and DLTHRIX-32, Those oporacing sys-
e alwaya pet the yenr in the watch chip bo 1983 (softwars saves the oarrent
wear in 2 location on diakl. If the current yesar ie o leap vear, the Day and
Month regietera in tie satch chip will ke ahead by one day beginning in
hfarch,

¥IE and ULTRIX resst the dats and time in the wateh chip ohe ficst time the
wvatem ie boctutrapped, following 1 January, resettioy the Yesr Repizter Bom
1S5S to 19572,

MNOTIZ

VEES wmes loow] atwodued Licoe; ULTP;D&-:]H I.JEL'; Crewnwich meon

time.

.5 Contraliing the RCALD Contraller

The BOXED condreller enables sobmwars o pead aned wieile diskelic data one
byle at a time. The controller provides random acceag to the 200 51%-byte
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blecka of data omone side ef wach diskette. The data aide of » digketis contains
Bl travlcy, cod eseh (ruck vontains 10 sectura. Epch saotor stoces 612 bytes of
dats Softwere secosses the dato within cach seclor sequnatislly, bewevor
beginmung wich the fivet byte, '

Software communicates witd the ROXS) controller by wriking and veading
ten 8-Dil regizters, Some of the registers have several functions. for exampisz,
when sottweare writes to Hegister RXS0ED, it defines the somrmand fanetion,
When software reade Reglater RESCED, it checks the complation and error
- gtatus of the last command execuiead, '

Afrer the RCEA0 eontraller performa the vequesred fanetion, it interrupts the
proceseor if interrapta are enabled, Soflware ghould ensure that it {73
(RETE) in the port montroller CHE i= ast.

Consider Ragiater READSA az another sxampie, Followiog a data transier
command in which a seal; error nocsrs, Ragister X008 onotaing the nom-
har of the incorrees track. Following o maintevance comrmand such an restore
drive, Repdcter RESCEA pontaine system confipuration dais indicsting what
~dtaks ave wvailnble and whnich ones are double sided. TTnliks data in the watch
chip repistars, ROCELD controller vepister date 12 not rotated doringy dyta
tramsfera. Table -8 lizts the vegisters and theit uses.

Tablw 6-5: ROCERD Controller Register Punctions

Ec-mm:uui ptan . Etﬂtu_l.
cr Data Followinr a. Following a
Addyeer rensber Thata Franafer Erintemancs
Thex) Hepgimtey ¥Hanclion Commznd Command
0B 0004 EXGOS0  Write to load Crittains Coantaive
devizs and _ cammiand E3mmrand
function apiact rompletion end completion and
radsa srrer information  error informetion
SO0 (ield  HEBCS1 Wreite to losd - ﬂnﬂta.ina_ ECFOT Clantaine srror
track numnhber tneaesma TiLECE R
SO0 QR DEECEE  Write to losd Contpiny cwyTent  Oonteins eorront

gectar nuomber truck number track number
S008 0MA BERCET — Conteing ewerent  Condkine eurrant
vaetor nnmber stutile on unic
_ end walume
SO0B O RESCEE  — Contains Containe systam
incerrest trck somfiruration
nurmmhbar daty
ZI0B OWIE RESC3S  Wrile Lo lewd - -
cutended
function code
L'E-:.nntluued on next Tame!
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Tahle A RCEXH Controlley Repister Funcilons (Cont.)

Command Stutus Alulus

or Ltn Folluwing « Following a
Addvers Tramafer Data Teunsfoer Muoinlanpnrne
(hex) Eepigter  IPunction Commpnid Caortrimand

00K U0 EXEED  Hesd dots boffer — _

200B 00L2 HABCA Lend to elevr - -

daty butfer

wddiroas

Z00E 0014 HXGE0 ltewd to start — -

SHIE 0018 HEEFL Write duty buffer — -

6.5.1 Data Transfer Examples

Ezamplez of command sequences that write and read data on a diskette muay
help bo clarily standasd usez of these registera.

Write data example:

1,
2.

Head Register HXGC A to et the data huffer addvess to 0.

Load Register RXSFB, one hyte at a tims, with the §12 bytes of dats Lo be
slorod, '

Load Reglzter RAACED to selpot
drive 0, dislk 1, Aide 4
the write sector funetion code (111 hinary)
Lhe normal rootor timeout option (08 (gee Section 6.5.2.1)

Load Hegister HAACE] with 23 (hexy, the track to he written.

§. Luud Register RXSCSE with & (hex), the 2ector to be written.

=]

Reud Begislor BES0G0 to starr ezecuting the write pector eommand.

The eontroller writes Lhe dota stared in the data buffer to the disk, meving
Lhe 512 byvles provionsly written to Hegister RX5FR to the track and nae-
Lur seleslod,

. When the RUX00 controller interriprs the CPLT (rector Fi), vead Reginter

BRX 3050 1o cheek cormnand completion status, The THINE bit should he
sed, nnd Lhe EREOR bit shoald be clear

Beod data example:

1,
2,

Head Regieter EESCA to set the data buffer addrean to L.
Load Hegizter HASCHD to select

drive 0, disk ), side 0 _

the read sector funetion eode (100 hinary)

the normal maoter timeont aption (D
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. Load Register BXSCHE]L with 1A thex), the traclk to be read.
. Load Begister RXAOES with T thex), the aector to be read.
. Read Register REACO to start executing the read aector command, The

contrnller copies i1 2 kntes from the track and sector aelected into the data
buffar.

. When the RCXS0 eontroller interrupts the CPL, read Regrister RXA0CE0 to

chevk Lhe command completion atatus.

A0 ihe DONE bil 1= sel und the ERROR bil g elear in Bepigter RXGCS0,

reod Hegisler BXSEER 619 Lires Lo tuve Lhe rLL;Lu..ElLLd duty from the d.utu
budlcr Lo moin memury.

Mote that the KAS2S is capable of zervicing an inlerrupl and elearing Lhe
interrapt pending bit in the PCtrl before the BCES0 controllor deasseris
INTREQA. This resultz in the inteyrupt pending bit being veset in the
Plirl, When writing ROX50 drivera, handle this ocewrrence either by
claaring the interrupt pending hit in the PO by macre code, or by ignor-
ing R¥ interrupta when the REXSO50 TIONRE bit is not set.

6.5.2 Register RXGCS0, Address 200B 0004

BEECED 1= conleal 1o enntool of the BOCXS0 eontroller. It hasy twn formats: com-
mzand functiun Brmat and statous firmet (dats transfer statos and mainte-
nanee shebus).

€.5.2.1 RX5CE0 Command Funetion — When golbware wriles Lo Lhis ropisler,
Lhe RCXS0 inloyvprels Lhe inlurmallon o o cummarcd, ucr.urd.mﬂf Lo Lhe furmut
ghown,

TRE4SF 1D

FILIST EE ZES LY l

FURILTIAN CODE LT *
FurGyaM coE iy 1

FURLTIOM CODE Qi

I:_!{T":NF'-FI'I MIOTOR TIN E .| I

- ——d

I] SN E-"-|I: EL
Dk SELLCT
SI0LC SELECT rdlisT RE FERON

M1 ED

Figure 6-1{: Repister RXACS) Command Function Format

* Bil {0}, Reserved to DIGITAL, muat he zern.

# Bils (2:1}, Ivive, und Dhak Select — This field aelects the marface to read or

write, ug shown im Table 6-5.

Dadizaced L0 and Memory Desdces G-1%




Tahle i-1: Diskette Surface Selection Code lnterpretation

31 B Rig 1 B
Tnil Dlalkatle Thrive ThHalk Side
Mumbar turface Helect . Beleacd Select
unit 0 drive { 0l 1;
dizk
gide I
it 1 drive 1 1 ' It
dizk 1
side 1b
umit 3 © o drive 1 1 0 1
diel b
i Ob
il & drive 1 1 L 1]
dizk 1
side
NOTES

Standard configurations mcorporating the KAH module provide
one digk drive that nses single-sided diskertes. Side 0 is the data
zide.

The nnit nunmhers shown in Tahie A-8 vefer to nnidk mimber n=zed 1in
the REHLER Current Brarus Regiater, These unit vambera dn nnt
refer to W aTs it numbers. . '

» Bt (1), Extended Motor Timeoat — Foblnwing enmpletinn of a disk acvess
command, the spindle nnemally stops ratating in & azeonds. Yo con sxtend
the rotation for 30 seconda by wrating 1 to bit ¢33 This funelion 1 waelul
when voo perfirm & gequetcs of dats transters tn or from the diskelie.

# Bity {6:4), Function Code
The RCKL0 controller executes elpht noajor [lunclions Clakle 6-100.

* Boud Stutous Funelion (000 — The BCX50 sonleoller vedponds Lo Lhis mean-
tenunes fupckion by showing in Depmatzes R30S0 Lhrouph BX50C54 Lhe
stabus of the baek aelveled o REXSCS2 on the disketis sucloee selocled by
EXBCS bity <20 BXSCSES vontains the colrme efirried sLaLUs, Sencer-
aliv the modt aueful gtatus informe tion. The resd staloy funetion vesels all
vl changed informution.

* Muintenance Mode Funelion (001) — Byslem slorb-up sollware and diag-
ooetie gellweore con uee Lhe: moinleoones [uoelion Ly eyl Lhe RCXA0 con-
irolier. Repislers RXSCS0 through RE5084 show the slolug ol the
eontroller Tnllowing eemplelion of Lhe tesl.

G-20 Dedicated I'C and Memorr Devicee




Tuable f--10: RONA0 Funchon Codes

Binary Functinn

Code in EX5CHD Corregsponding
Bits <G} Funcilan Begister Btatus
0 o Read atatus Maintenance acatus
L . Maintanance masle Muintempanee atatue
114 lieatore drive Muinlennnoe: statae
LI [MC %50 initialize Wuainlenuno: statas
Lo . THoend sacoor Dl rranglor statws
1aL Exttn;Lded finction Data e ngloy stubus
110 " Bewd vddrca: Data travafes slatus

111 T il seolor Data transler slalicz

RCRS0 Reslore Drive Fanctinn (0140 -- The BOXS0 geeks crack 8 nn the
rpecifled diskelle zurfies in responas fo this maintenanes lunctinon. Regis
tera HXSCS0 through RESCE4 ghew the maintenanes stalus,

RUX3 Initialize Punction (011) — The REXE)D restores the dyvive, cheoks
the drive statns, and tezte the controller in vesponse to this mainlcnanes
furnetion, Registers EXSCS0 throuph RS04 show the mainicannes
rkatus,

Read Sector Function (100) — The ROXS) reads the sector zpenilied in
RX50C52 inthe track specilied in RESCET in vepponse to this dolu Lransfar
funetion, It storea the SL2 Lyley vesd in the dats baffer and shows duta
tranafar gtatus in Hagisters RXSCS0 thenugh BXH0S5L,

Extend Frunction (1011 — The RUX5(oaks Reéi&t.er HESCES [or the onde
defining the type of data transier Funetion required, Six exlonded functiong
are availahle,

Takle #-11: BRCX5 Extended Faxetlons
Extended '

Panctinm

Cade

(hex) Fonetlon

0 ) Eead writh retriez, up Lo LD times.

1 Write a sectar with a delolod dety merk in the sector hesder.

P _ Uoad for nemnative dikhell s report foemat paramecers of 1he
unit spacified by Reginter RXSC30 bite {2:0% in Reginters
REGCS1, HXAOEZ, RENCES, and REECSY.

A LTaid for nonnacive dirkettea: s, formut parametars specitied

in Mesistare BXSCSL, REGO52, RESDDY, und KES08.

(Cotticeaed oo mexl po)
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Table 6=11: RCOX50 Fxtended Funellons (Cont.)

Exrended

Mumestion

Code:

(hex) Function

d - Hepr.:rt the BOXAG conlool e yersinh humbey in X603,
5 Kead a asctor and compare il wilh 1he contente of the date

buffer. wou shonld lowsd chae dala haller with the appropriate
valies before clurting (his lunction.

» RBead Address Function (LI - The ROES0 reads the 11l Leader fond at
the currenl Leock locarion en the diakette surfaes selecled by RXACED bits
¢2-(13 in rosponse to this data transfer funetion. The controller sequen-
tially Leanzlere gix bvtas tn Register TOISIE:

Track address
Side address
Secbor addreze
Sector length
Heoder CHO L
Header CROC 2

& Write Seclor Function 11117 — The BOXAD writes the contenta of the 512-
bte dalu walfer to the track and pector aelected by Registers REAGCHET and
RXACE2 on Lhe diskerte surface aelected bar RESICE0 bilz {2:07 in veApomEe
to this dala transfer function.

5.5.2.2 RX5CS0Data Transfer Status and Meintenance Stelus — Following com-
pletinn of a dutu Lrunsler funetion or maintenance funclion, Lie RASCS0 Reg-
iater has the following fovmmat,

T G5 43270

ERROR

FLNCTIDN CODE BIT 2
FUNCTION CODE BIT 1
FUNCTION CORE BIT 3
DOME

DRIVE SELEGT

DISK SELECT

5I0E SELECT

MLO-41 1-65
Figure 6-11: Register RXFCEQ Status Format

6-22 Dedivaieal IO and Memoer Devicat




* Bily £5:4.2:0% —Tho luoelions of bils (6:4,3:0) correspond 1o the funciions
of Llwese bite fn the command funetion ermat lizted in Section 6,5.2,1.

* Bil {3y, DONE (Head only)
0= busy
1 -- done

When the IORT hit iz get, the ICXRO enmtenller ia not buyy; wll vegisiers
are thersfore acessmible tu Uhe CPLT.

IFthe RCXA0 controllor is busy cxseutinge 2 command, sollware shonld not
Lry Lu vead chiz vegister o any olher BROXSD controller pegister, When it ia
buzy, The conlroller responds 1o any feod reguest Lo woy regizster with 2 noll
bl in which Dic £33 is 0,
* Bil <7, ERROR (Read ol
0 = no ceror
L = arrar

When the ERHOR hit is aet, it means that an errear gcourred during execu-
tinn of the last command. Softvare cun read the error cnde in Teglsier
TEACHT Aar an ard in delininy Lhe cooase of Lhe erenr.

6.5.3 Register RXECE1, Address 200B 0006

RESCS1 usey bwo lurmuls: oo commoid [unelion formal fTrmek Hegisoee) and a
vtatus formul {Error Boplalerl,

6.5.3.1 RAX&CE1 Command Functlon, Track Reglater . Softwrave ahonld Tnsd
RESCSL with the target track namber for disk aescess, Valid track numbers
vopge Irom 00 to 41 thext.

FBE&A 3221710

1]

TRACK BIT G
TRACK BiT &
TRACK BIT 4

TRACK BIT 2
TRACK BIT 1
TRAGK EIT O

[ A R

Figure 6-12: RXHUS1 Command Funetion Format
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6.5.3.2 RX5CS1 Deta Transfer ard Waintananca Stalus Format, Eror Reglsier -
When the BERREOR bit in Replstor RESCS0 [s so, Hogister RXCS1 contains
an arror ende defining che vroor Chot oeouered when the RC XS0 execnted the

lagt functinm.

Table 6--12: RCX50 Ecroy Codes Svailable in Register RXFCS)

Error
Lrde
(hex}

o
it
L
14
20
ot
Hi

i
&0
4
B,

Al

B

Error

- No error

Drrive 0 wraak () .a'I;:nmJ' LTS

Drive 1 track D sinzger I'ui.!un*

Both deives fuiled 1o resouad; syrlen har no drives
Trivd Lo uetnss o Leack greates than AF (hee)
Dive fuils o geck b

Dwla roceerd mon found: daca mark QAN ot found within 400
(s el ) v less Bl lovenng TH

I renzeprd nok Do,

Carnrmznd Limcel.

Belevlod side s noloa okl

Seleeled wnil s ool ready

Tisk i mol inslelled correctly

1D CRC

Seale ereor

ThuLy reguirgd TR dnzk not appear wichin 32 microgeconds
Bafi T kead ereor

Thaca CTRA

Tl datay &0531 ehip did not vecpond to date reguired (ORI within
28 micigareonda .

Tried Lo Acceds an unavailable unit

TR vwr g, iy JuITimgg wrice

Trrive ned ready during read

Mo maich tor the apecified eector

T'nit write pratected sn 2 write cammend

Tried to access 8 zectar numbered 1 or gronter than A et

fContimied an nexhk piger

8- Thdicated L) and Memory Devices




Table 6-12: RCX50 Error Coden Availablein Reglsicr RESCS1 (Cont.)

Errvor

Code

thiear] Frror

€0 Mainlenance stukas only — the low-orle: 4 bils of the A M failed
0 pasa Lhe nremery tost :

Ga . Muinlenonee etatua ortly — 1he high-order 4 bite af the BAM failed
I pass the memery teet

TH} " Maintenance atatng enly — no index pulas waa detecled

1 Mainienuas: stutve only — drive sperd s nal within limite

Tl Maintznance atatur only — bod formet or a blank diak

E& Maincenances glisdais only — 2tepping emne .

Ef: " Tried to set uneanpericd diskeie [HTHIOETEYE

Fa Maintenaace slalus only — phase-locked leojy (PLE fogueney ia
not rrithin the Timils

F4 Trrend 4o rewd a sector writh a dolylid detuy mearlk

T _ Mai.n_tens.uce atails only — deta buffer i bad

FC Trical Lp writes & wom-BOX50 dizkell:

§.5.4 Register RX5C52, Address 2008 {008

Hegister RXSOE2 pevforme twe fungtions und pravides twa corresponding
fortars, RESCH82 is the Sector Heglsler un o daty tranafer, and it shows (he
current track ivllowice execution of a [wnetlion.

5.5.4.1 AXSCEZ Data Trenafer Format, S-a.ﬁnr Repister — Before franslerriny
data'to or foim a diskette, sofrorare shonld load RESCE? with the targon soe-
tor nuraber The valid range ip 0 to DA (hex),

T E &4 3 Fi0

aank
|
|

L R e Y s Y e

SECTCR BIT 3
SECTCR BITZ
SECTOIR B E 1
SECTOR BIT 0

R C-d44 5-ES

Figure 6-1%: RXS082 Comemand Function Formut: Sactor Begister
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£5.42 RXSCS2 Data Tranefer and Malntenance Status Format, Current Trech
Register — Following a daty leansfer funetion nr muinlenance function
RYECS2 shovws the track numbr nzed in the commund,

TAEA4 32110

o

TRACK EIT &
TRACK BET &
TRACK BT 4
TRAGK BIT 3
TRACK AIT?
TRACK BIT 1
TRACK BIT O

WLO-A1 65

Figure 6-14: HX3082 Status Format: Current Track Register

6.5.5 Register RX5CS53, Address 2008 000A

Regiater RX508E providen twn stulus [ormata, Tr identifics the earrent asctor
following u data tranafer funetion, and it gives the cucrent BCEXS eontroller
phatus folluwing & maintenuoee colnmand.

£.551 RAX5CES3DetaTransior Status Format, Currant Sactor Register — Follow-
ing & dale gransfer funetion BXSCS3 showe the vurrenl sector T ey

6.5.5.2 RX5CS3 Meintenance Stalus Format, Current Siatus Register — The
Firat Tour hite of RESCST chew the statna of the unil specified by Replsler
RX5CS0 (2ee Table 6-9 and Figure §-110.

Thuring eontroller initialization, bitg {3:0) show the slalus of drive (. disk .

Bita {7-4} zhow the vnlume stalus, updated sinee the last read rtatus com-
mand Theae bitz are affected only by the read statue command. The woloo:
ynumbers (3-0) correspond Lo the unit dmmbers shown in Table 5-1

Yo ahould not normally pluce dizkettes in the diskelle drive doving inilioli-
zutiun, However, the conlroller teeta for diskette prosence and aets the corees-
ponding ¥elrme Chonged bil if it detects a dickelle,

Invlevyupts velated to the odurme Chareged hivs are cnabled following the [rst
reead statrs enmmand afler initializatinn.
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JEH A4 32?0

=T =T = |

SECTOR BIT 3
SCCTOR BIT 2
SCCTOR BIT |
SECTOR EIT O i

I D1 B-EE

Figure 6-1a: RXACSS Datn Troansfer Staiws Format:
Cuorrent Sector Repgister

TEEA4 31210
VEILLME 3 GHAMGED U| | 1 F‘
WOLLME 2 CHANGED i
VOLUME 1 CHANGED —'J
WOLIMME 0 CHANGELD
EIT n WRITE PROTECTED )
UNIT n READY ) —J
UNIT n DOUELE SIDED
UNIT n AVAILABLE

W Lo-119486

Iigure G-16: RX5053 Muintenance Status Format:
Current Stalus Rogister

* Bit {0, Unil n Available (where n is specilfied in RESCSM

(= pol availuble

1 = avallahle
# Bit (L3, Unit n Dnukle Sided (wrhore nis speeified n RE 3080

0 = zingle sided
1 = double =ided
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+ Rit ¢23, Unil o Beady (where n s speeilied in REACED
i = nol oy
1 = voacly
» Wit ¢35, Unit n Write Prolecled fwhere v 18 specilicd in B X306
0 = nod write protectsd
-]. = write protected .
» For ull Yolume Chanpged hits 7, 6,5, 4}

0 = The ready sipmal hus not changed sinee Lhe lagh read status
COTM AT

1 = The ready sgznul hag changed sinee Lhe lagt read statue command

6.5.8 Registsr RX5CS4, Acdress 2008 G0OC

Register BXACEE providos two forrnats, The data trerafer stalus gives the
incerrect track number ollowing a seek veror, The maintenunce status givea
the system confipuralion.

6.5.6.1 RY5CS4 Gaia Transier Stetus, Incorrect Tresk Register — LU n seek rrrnT
accnra when Lhe ROXG) is evernting u commardd, RESCE4 yiclds the track
number to which the readforits heud aclually ronved. If oo seclk creor peeary,
the rapister runtainz all merna.

TRHEd4 32110

G |
INCORRECT TRACK EIT §
INCORRECT TRAGH BiT 5
INCIOIRERECT TRACK BIT 4
INGORRECT TRAGK BIT 2
INCORRECT TRACK B|T 2
INGORREGT TRAGK BIT 1
INCORRECT TRACK AITO

K LO-21-35%

Figure 8-17: RX3CH: Command Fatction Format:
mecorrect Travk Degleter

€.5.49.2 RAX53CS4 Maimenance Staive, Sysiam Copilouration Reglster -
BXGOSE aurnmuarizes Lhe diskerte drive sooilzuration, Four bik poice make
up the register format, Each bit pair shows che status of one diskelte fvol-
umel, The initislizalisn forction npdutes RECH with the cureenl system
confimaration.
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T EHR 4L T0

D53 DOUILF SINFr
OISk 3 AavAlLaRLE
CI5kK 2 2OLUALE RIDED

DISK 2 AWl ADLE
MEK © DOUELE 51NCO

DISK 1 avall AGLE

DIZK N DOUELE EILDELD

DIEK D AavAILABLE

Pl 03331 -d5
Figure 5-18: KX5HO54 Mainlcnance Status Fornat:
System Configuration Register
o Torall Avaalablo bits <6, 4,2, 0% €1 the dizkelle 15 nal prezent
1 — the dizkellre is present

a For oll Pvnhble Sided hits (7,5, 3, Ly 0 = single sided

L = double sided

NOTE
BEXA0 supported diskelles are zingle sided.

6.5.7 Register AX5CS55, Address 2008 00OE

moftware should Tnad Register RESCSD wilh an extended funetion eode when
ir loads 11 thinary) o bils {6:4 ) of Hegister BXACSE Table 6-11 lizls 1he
crwles and thedit mesnings.

FEbB 43210

EXTENDED FUNCTION GOGE AIT 7
EXTEMLED FUNCTION CODE BIT &
_E}{TE‘JDED FUNCTION CODE BIT §
" EXTENGED FUNCTION CODE BIT 4
EXTENDEL FUNCTION ©ODE BIT 3
EXTENDED FUNCTION CODE BIT 2
EXTENDED FUNGTIOM CIIDE BT 1

EXTENDED FUNCTION COREEIT O

MLO-123-6

Figure 6=1f: RX3085 Format: Exteoded Function

Ikedicated 1/ and Memory Duevicer 828




6.5.8 Register RX5EB, Empty Sector Buffer Reglster,
Address 2008 0010

Regigter RXEER pives sullwore read access to The 3132-byte data buffer on the
RCKE0 vonlrollers, one byle at a time, ‘I read data from a diskette, snfrware
ghould (el execute che read sector commmand and aef the addressof the duty
“buffer o O (&ee the read data example in Seetion 6.5.10.

7TEE 43210

DATABITT
DATABIT G
CATABITE
CATA BIT 4

DATA BIT 3

MATA RIT 2

OATARIT1

DATA BfT

LR ok B

Figure 6-2(x ERX5ER Format: Empty Sector Buffer Rogistor

Each time aoftware reads Regiser RXSED, the controller inerements Lhe ad-
dress of the data buffer lacation being examined. Softwars masl keep Leack of
the location sagociated with each hyts it resds, since Uhe controller docs hot

zuppl ¥ addreaa information.

£.5.9 Register RX5CA, Clear Address Reglster,
Addrass 2008 012

Software sets the addre=s in the dalu buller w 0 when it accesses (reada or
writes) Regiater RXSCA. :

5.5.10 Register RX5G0O, Start Cemmand Reglster,
Address 2008 0014

When software reads or writes Repistcr RX500, the controller execaten the
functinn spewified in Revigtors REGCE0 throngh BXSCSS, This should be the
last atep software perlorms in earrying out any BOX50 command. The con- -
troller interrupta the CI'U when it inishes executing the command. Software
should then read the BX5CS80 Begisler Lo check the command atatua.
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.6.5.11 Register RX5FB, Fill Sactor Buffer Reglster,
Address 2008 0016

Bogister BXAFE pives sullware write accean to the b12-lorte data hnffer on the
ROX50 conleoller, ong bovle wl o Lime.

PEa 593210

DATABIT? f
RATA BIT 6 )
LDATABITH

LATA BIT L
CATAEIT 3

OATH BIT 2
DATABIT
DATABITH

fALLD 42335

Figure 8-21: EXOFB Formut: Fill Sector DBuffer Repgister

Each lime sollwere writes e Che repleter, the eonlvoller inerements the ad-
elress of the dole bulber loeatlon being weillen (see the write duts example in
Aection £.5.1), Solware muzt keep lrack of the locollon ooeessed with euch
vwrite transfer, since the control lev does not supply adlecss infurmuolion. Be-
fare writing data, sofrware shonid read Register BASCA tozel the dole buller
addresz to (),

Deedieuted IO vod Memory Devices  8-31







Chapter 7

KAB20 Diagnostics

The nptional VAK S200 syatem diupnostie packope ncludes programs vhar
teat all KARZO functions, Sulf-tear iy syvailoble Lo and appropriate for all
uRera. You can order the [ull VAX diwvnoelics pockoge through vour loesl
DIGITAL Fisld Bervive olive. These prograims provide more eomplete faule
furlation thun selitbest, bul they reguice deloiled knowledze of the WA BE00
hardwure. The slundard VAX diepgnosiie programs explained in thir chapter
are wruilable if you buy o diagnoslic leepge; Lhey are appropriaze only for
DIGITAL Fiseld Service ecogineers and OEM cogtomers who maintain ther

w n Eyslems,

Tuble 7-1: Diagnostic 'vogram £ategories Kelated to the VAKX 5200

Program
Category
Seli-test

Separuce
Chagter
lizereizar
Programs

Serial-Line
L nit ‘lest

Intended
User

Al vaeslome s
nnd DIGITAL
Tigld Servio:

DEGITAL
TField Fervicn
and Livensoed
Lustomers:

DIEITAL
Mield Serview
pnd Tieenzed
I_'.I.I:ﬁl_.-l.'lrrll:h"rf

Hun-lim:

Invirenment  Arce Teslod Reference

Consuiy TARZD (Thapter b of
H e anes chis manual

TAK WAY generis Thie Chsptar

Diapnoslic and B A520

Fupuryiser, eppri i

lewels 4, 5, Funckinna

wnd %

YAR TE AR2N Thie {*hapter

Diggrnost g Jerial Tane

S ke T nita

Taeel 2R

The macrodiagnostic programs deacribed hers require o varicly of ran-time
ervivonmenta (diagnnatic prengram levels), bacapye Lhey Lest 2 wide range of
fuimctions, using a huilding-black upprosch.

Teval 4 —

Taevel 3 —

Propramys that run withouwt Lhe VIS operating sysrem
{atand-alone} und wilhoul Lhe YAX Diagnoatic Superrison,

¥IE

VDB bused progroms Lhal eun wichour ¥ S fatand-alone)

-1




Level 2 —

Liowel 2R —

Timel or withoul VMS (stand-alone)

VIN-hased proprams that can run cither with VIS (on-

VD& hared programs thul run only with ¥MS (op-line?

Refer to the VA X Dingnosiic Syatem sar's Gueide fur a general deseription of
the VAK diagnostic system and an introduction te VDS, The VAX Tiingnostie
Syatem Teer's Cuide oflers instruetiona for building che digymostie divectory
(SYSMATNT! and installing uod updating the VAX dinpnostic software,

‘Eable 7-2 offers an overview of Lhe programs deseribed in chis chupter.

Table 7=2: Diagnostic Programs Deseribed in this Chapter

Progratn
Ciile

EVEAA

EvVEAH

EVEALC

EYWE AT

NIHEY A

FEAN

7.1 Load Paths

7-3

Propgram Name

Run-time
Envirnnment

VAN -peneric cluater

- uxereiver: hardeore

irsLrction tast

VAR ponerie elouster
Rraerrigees s
TRLFL T iR L rriser

"l':nf';}{-gFr'lﬂT i bl
exerciear: flnating.
point inetruetion
QLT ey

VAR -peneric cluacer
exereiser; privileged
architestury exer-
ciger

K aiakspeeilic
clu= e exereiser

Serial-line nmit

dizznastic procratm

Hardwure Testod

Tarvel d -:suand-aln.:n.ne,
bl womd Fun Erom
1lae: cynsepla

Lewel 2 (on-linge or

atared ._"ﬂl_'-m_*:}

Level 2 [on v ar
acand-zlnie]

Taree] 3 (stond-aloned

Level 3 (aland-nlenc)

Taxvie] 214 (om-line
unly)

YA inRLFucliun sek
need Ly WTIE

Baaic ¥AX inatrus
tioa 2et, non-
privileged

Fluoacing-point YA X
inglruecion est,
nonprivilepad

Privileged WARK

inacrckion =gt

EARZNOPTD, RYRO
driwe ani ROESN
contecller, warial.ling
unics, #acch chip,
boot RAMKL, multipato
crusor tanetinna

Seripd-line unita L, 2,
ard 3

Yo eun veetwa kinds ol loud patha for loading diapnostie programa into main

Frrsrencry

1. Lowd [rdm the maintehones gystem dizk, the operating aysrem digk. or

olhir muss atorage medien

4. Load from RXEBD dizskettez dislributed by TDTGITAL,
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If a hardware failure prevents you from loading diagnostica from the mainte-

. nanece syskem dizk or another diak attached to a2 VAXBI node, vou can try
lnading disgnostics znnther way. If two nr thres of the lnad pathe are faults
the fuult iy probably on the FAS2Y module and should be reflected in the
reaulls of Lhe self-test program. ey Lhe eonsols T commund to run self-teat.
The red and wollow lipht-cmilling dicdes (LEDs) on the KEABZD module should
alzo help vou do identify the problem {soe Choplers 3 ancd 43

7.2 Test Sequence and Repair Hecommendationa

The XAS20) madule and the ¥4X 5200 aretem are desipned Lo make repair
easy and styaightforward, T you anspect & hardware failare, vou ean iy Lo
identify the failing module hefore calling DIGITAL Field Service,

1.

=]

Check the light-emitfing dindea (T.EDs) on the modwles in the VA XBI baclk-
plane. If a yellow LED ia off, the indicated modute is faulty. The KAR20
module alun provides red LEDa, which indicgte a fault when lit, unless the
CFU is in the cuvnsols mode.

If tho LEDs look righl, ron self-tese by tvping Emoe; and then T on the
eonale larminel. Bes Chupter d for an explanation of pelf-teat on the
K ARZD muodude,

I el frest resenls no faull, and you suspect & fault on the K 4520 module,
oot EVHAS, the VAKX Hord-Core Instrurtion Test, from s diskette in the
RX50 drive (zee Scelion 7.3,

If EYEAA runs wilhoul error. boot VDS (EBEAM) stand-alone frnm the
maintenance syscem disk (see Section 7.4,

If vou1 cannaot boot ¥ D3 ko Lhe muiblonebes systum disk or another de-
wice connected to s YAXBI node, heool il frem 1he RXES0 disketta (secondary
load path)

When you eee the VDE prompt, D33, run level 2 or 3 diapnostic programe
to test the areq of thoe syelom you Lhink is Paulty. If vou suspect the K ARZD

module, run the remaining elusler exereiser proprams in the following
arder:;

EVEAR
EVEAC
EVKAE
ERKEAX

Ber Section= 7.6 through 7.9

. If the cluster exerciaer programa do not reveal an error and you suspect-a

praoblem with the serial line units,

Brot VATS
Hun VIXE on-line
Run the serial-line unit test, EBDAN {zee Section 7.10),
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7.3 EVKAA, Hard-Core Instruction Test

T-4

The Hurd-Core lnztriction Test chacla the sst of instructions regquicad 1o boot
and run VDS,

Filteen tests, arranged in a huilding block sequence, maolke up the Hard Core
Instruction Test, The program procesds from o check of Instructiona that ma-
nipulate the PAL throuph tesls of Lthe INSQUE and REMQUE mstroctions
ard conanle tranamitier Tunelivos.

7.3.1 Booting EVKAA on the Primary Processor

Tont and run EV¥EAA on the primary processor hy cyping the console gom-
muands shown in Example 7-1.

_____ U Halt this prirmicry prscesgon
ikl ! Imicialize Lhe priomary grozessorn,
yh U lnsert the apprepeiale dialoetse

U oim ke HEED drive,

!

Fhal-LaHl Banl ant mun BEVEAA

Example 7-1: Booting EVEAA on the Primary Processor

Conzole microende londs and sturls the progrum o Lhe fivet good G4F-byie
aeetion of main meamory al the buse addregs plus 200 theg), EVCAA then runs
continuozly, making o complele poss every 0.2 seconda, unless it finds w
hardwars error. Afler Lhe [esl poss and subseguent |y atter every 10 pussos,
the program sowmls o beep on the console terminal and prinls o mossage:

EYERA Yx.d PASS nnniEy GOIYE!

WWEVEAA [indz a hardware error, it printa a mesaape on Lhe congole terminal
and halts, foreing the KAS20 modnle to return to the conzole maode,

799 ERE0NE TEST #nn. SURTERT Ham §inctruclion-codel failed

[one-lire dasoription of failurel

EXFECTEL T#TA - wxmexaman

RECETVEL GARTA - swswswan

e

PL osxmEanan
Eh

W EYEAA finds a hardware fault, eall DIGITAL Field service to repair L
fault, Tf youn must repair the system yoursell, replace the KAS20 module e
Appendiz Bl since the KASED modale is Lhe unit most likely to be al Laull il
EVEAA fails. Then check the repuir by running Lhe full set of diagnosbie pro-
grams that cest the KARZD module,

7.3.2 EVKAA Prerequizites and Functlons

The KEARZD processor mush meel the lellowing conditinma hefore EVEAA con
run:

1. The losd palts [rom the RES0 dizkette drive must be funclional.

2. Al leasl Bl -bytes of main memary, aligned on a payge, musl be valid.
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4, The Dollowing instructiona muat he fanchionol;

BEQL BICL:2 BICPSW  BISL

BISISW BRW CIRL HALT
TNCL MEII MOVT, MOV PSL
MW MIWZBL DMTPR TSTL
HORLA

4. Three uddresaing modes must also be valid:
(R
DI
R

7.4 Using VDS Stand-Alone

Y¥ou zhowld be wble to hont WS (FBESAAN on any KABE0 processor in Lhe
VAR B200 system il EVEAA rune without crrors on Lhat processnr, VS ve-
quires 3 LEK-byles ol memnry.

7.4.1 Booting VD5 Stand-Alone on the Primary Processor

Boot VIS on the primary processnr from the mainlenonee system disk by
typing the commandz shown in Example 7-2 on the console Lerminal. VA
identifies taelf betore prompling lor operator input,

Lo HLF ! Hl L primary processar,
rdl N ! Inilsslize the neimery processarn
PR RsREOIR (doand DBk and run VIR frem oa davice

vweliere {delxey identites the baot
Podewion e, odeplier nods nvmbag,
Doand bl dewier nnin normber (ges
P Bection A5 in Chaprar )
! Ligt ol nondes tsend.
P Bias ol WAXHL maomiorr,

- R R
EEF RS

VEE DIAGHOSTIC SOFTAARE
PROPERTY OF
CIGITAL EQUIFHEWT CORPORATION

CONFIDERTIAL AMD PROPRIET#2Y
Use Authorized Only Pursuant to a dalid Righb-lo-Jse License

COPYRIGHT. BISITAL EQWIPAEWT CORPORATION, 1565, ALL RIGHTS

EESERVEL .
DIRGKUETLL SUPCRMISOR. FZ-FRSEA-3.1 & HAR 1z63 1322 45
L5 PVDE prospl svenbel

Example 7-2: Booting VIS Stand-Alone on the Primary Processor

NOTE

The VAX disgnonatic software should be permanently inatalled in
the SYSMATINT divectory.
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1{ the V9 hootsleap fails, boot VDS Lhrough the secondary load path, using
an B¥a0 disketle. Insert the appropriote disketts in he HES0 dvive and Lype:

-

pew B DEAD

om Lhie console terminul,

7.4.2 Booting VDS Stand-Alone on an Attached Processor

1f wom want to tesl an atta chied KARZD procesent in u VAR 2200 system, you
ruat fivat boot VIS on the primary processnt using console commuands, then
bnot WDE on the attached processer uaing the VDS BOOT » enmumacd, and
then run disgnoatic programs.

< TFY 1Inlt bhi prigacy processae
W) 2

!
| Imitialisze Lhe prliosry processos
1

Py BRSO Ldeny ! el WD on che primary jrucegeor,
T | ooy o BT Bndes found.
HAHHANEY T Hige ol VAXE] memiry

Uak DIAGKLETIC SOFTUARE
FROFERTY DF
DIGITAL EQUIFREKT CORPORATLUN

COMFLODEMTIREL #4T PROPRIETAEY
Uze Authorized Nrly Pursuant to 2 Yalid Riani-to-Use Licerse

COPYRIGHT, DIGITAL ERUIPNEMT CORPORATIOK, 1383, ALL RIGKTE
SESLENED.

CIRUKUSTIC SH2ERUISOR. Z2-EBS44-3.1 & AUG 15k% 14:22:45

pey Z00T n ! Bogr WIS e Ll gtrtochied precagacr
Uk neede .
ISy RUN dErxexd I Fun diggrostie progricoe § et

Example 7-3: Booting VD8 Stand-Alone om an Attached Processor

7.4.3 Help

VIS provides o help fenture that gives informalion on diagnostic programs
and VDS commanda. Mxumples

= HELI

« HELP DEVICE KEABZD
» HELF SRT FLAGE

» HELP EVEAE
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7.4.4 Attaching and Selecting the KA820 Module

Yo must attach and select the K AS20 module hefore running luvel 2, 2R, or 3
diggnmstic programs to tesl it. ¥ou can atlech ull deviees in the gystem hy
running the antaaizer in Lhe default mode in response to the 153 prompe.

D5 BUM ENSEA

The autosizer identifies all native DIGITAT devices an the ayatem and passes
this information Lo VDE,

O o can atlach and select the KASZ0 madula apecilicully, using the follow-
ing enmmand formal in response to Lhe DS} prompt:

Iy RTTRACH KR424 HUB KRt eciz 14 rxld =l
whers:
n inthe KAR2D node TD thex) (for error mesaznss print oul)

maiz i85 the size of memory in kilobyles (decimaly

id is the CPUs node TT) (hex)

et 12 ¥ or M il serateh diskette presenl in RESO drive 09
rxl 32 ¥ v M ils serateh digkette present in RXS0 drive 1Y

D5) SELECT Kir
[ yon alloch an external wrup eonnectnr on the bock panel of the main eabi-

net for serinlline unit 1, 2, or 3, atlach and seleel cach wrapped seriol-line
it as follews:

D53 HTTALH SLU-KEnm TCxR axils rate
whiera:

TCAD is serial-line unir 1

TCBO is serial-line unit 2

TCOD is zerial-line unit 3

1 iz Lhe A8 niode 1D

extlp s Y or N (Tz an exteroul weap conneclor provided?)
rate s the desived baud rale (180 to 192000

-

Py RELECY T.Cul

7.4.5 Flagsin VDS
The functions of VIS command [lags sre eomsistent acrosy all diagnostic pro-
grams, but the funceions of event (Tags vary with each disgnoatic PrOZTAL.

Tou can aet comumand flags with the SET FLAGS comimond, according to the
following formal:

D5} SET FLAGS tare-list)

whore {arglisty identifies the command (lugs to he set ifor cxumpls, SET

FLAGE OPERATOR, QUICK). The SHOW FLAGS command lets vou see the
stalusg of each VIS flag,
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Snme disgneslic programa use svent [lags. Yon can set event flage with the
AT BEVEN'T command, acenrding Lo the following format:

IS5 SET EVEKT fapy-list)
where ¢arp-Hsts identilivs the svent flaga o be sel (lor example, BE'L EVENT

1, 4, 4). The SHOW EVENT command lebs you see the statug of each event
[log,

7.4.6 Test Repetitions

Fach diapnostic program that runs with VDS normally complelea one pess,
Vo ean stup it by crping Erces. I ke program finds an corer, 1t prinis oo
errar muessage, aborts the failing subtest, and conlinues with the next Aubtesl
At test, unless the HATT flag i set. 10 the ereor 12 severe, Lhe Lest or prograimn
muy b aborted, resnrming contral Lo VTS

If vou waed to vun a specific test or sot of tests, instead o running the Leslz in
the deloalt section, use the TEST qualifier wilh the BUN command:

D55 RUN fewaxs) ATEST=4flpgidl:¢lasth]

where Cexxrx} is the progron code and ([lesty and {laat} are decimal test
runbers.

You can apeeify u prograun section to excente by using the SROTION quali-
fier with the VTN cornnosel

DSy BN dawwwx FAEECTION=Ysection rape?

Yo ean apecily how many times o program runs by using the PARSES quali-
fier with the RUN conunmand:

BET RUN [Exssxi -PASSES=count
where (eounl? ndicales the number of parses [decimal} Lo run.

[Tae a pass counl of O to man a program continunusly, I you do this, Lhe
prepram will run wotil you type(Eiewc or & failure oseurs with the HALT Nag
Aet.

NOTE

You can replace the RUMN command with Lhe combination of LOAL
and START, where START takes the sume parsmeters as RUN. At
ter loading a prozram with LOAD, yoeucan type SHOAY TEET'S, ask:
ing VTS tn lisk the lost names and oumbers on the terminal,
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7.5 Using VDS On-line

Before you run any level 2R diagnostie programs yon mish run VIS on line,
under the VS operating system. Then vun Lhe propram wou roguire. Fxam-
ple 7-4 shows Lhe procedure Lor ru v VDS on-line from the SYSRATNT
divectary and then running EVEAT. FExample T-5 shows the procedure for
running VI on-line fram the BX50 diskette drive (the sacondary loud path)
und then running EVITAR, V1S identifies itaell belore prompling for opera.
lur input. Tn either case you must bepin by logoinge in to the Geld servies
aoonl.

Usernake: FIELD
Facegard: SERNICE

¥ SHIW PEFALL
SYSESYSROOT - [SYSHAIKTI
# REUN ETSAR Vlapg and atarl W18,

A4 DIAGHOETTE SOFTHAKE
FROPEETY 0OF
DIGITAL EQUITHFYT CORPURRTICY

CORFIDENTIAL BWE FRIFRIZTARY
Jax Authorized Only Pursuant f0 2 Yalid Rigat-to-Use Licrass

COPYRIGHT, DIGITEL EQUIPHENT CORPURRTION. 1985 ALL KISHTS
RESERVED.

DIAGKCETIC SHPERVISOR. Z2-ERSAR-B.1 & SCF 1965 12:42:85

BSx SHOW LOATD D Tdenbite the defaol Dead dovier
Pl direerory

[AY : LaYSHATHT

D5E ATTACH KREZE HIB K82 2048 2 Y K
U AbLiveh the FASED, Torart
V' neenteh diskante o HXAN
Voumil o

DS} SELECT KA2 ! Belect bke KARZO a5 jendi- 2

5% LOAD EVKAE C Lo thie EVEAR diagmustia,
05 SHOW TESTS U Liet thie EVIEAR teals.
Tast 1 IRE
Test 2 GRU
est 3 EEC

. Test 1el: EDITPE
&Y STAR Bl EWVICAILL

Exaumple 7-4: Running Y% On-Line from the SYSMAINT
Directory
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Usarnane FIELI

Fassuord: SERVICE

§ MMNT OUERRIDE=ID CHAL:

& CET DEFAULT C5A1: [SYEREINTI

£ RUN EDEASN I Lead and stork W 0E

Ok DIRGYOSTIC SOFTRRRE
FEOFERTY OF

DIGITAL EQUEIPAENT CORPORRTLIOH
COMFIDEXTIAL AMD FROPRLETARY

Usa futhorized frly Pursdant to a Yalid Right-{o-Use Ligense

COPYRIGHT, DIGITRL EYJIPHENT CORPORRTION. 1983, ELL RIGHTS
EESERVED
CIRGHOETIC SUPERMISOR. Z2-ERGAA-5.1 6 LCT 1983 23 1720

DS ATTRCH KREZE HUR ¥A2 2046 2 7 M | Aitach the KARED,

DSY SELECT KERZ I Salect the AR pudula
U naode B

]

5 NUN EVEAR Bow che BV AR dlagnostiz,

Fxample 7-5: Running VDS Onedine from RX50 Diskette Drive

NOTE

You cannot run VIE on an attached provessor on line, and you can-
ot man the agknaizer un-line.

7.6 EVKAB, VAX Basic Instruction Exercigser

You can run TVEAR ievel ¥ either sland alone or on-lice, With VDS ruo-
ping and the KAB2D module attached und selecred (see Beetion 7443, run
EVIKAR az follows, In responze to Lhe 188 prompt, fype:

BEd 5uM EV=AR | B thve WA X hizsie insteaciion

I egpareisey
Hun EVEAA belore running EVEAR to assure u systematic test ol the
K ABZD mndule.

EVEAR tests most of the nonprivileged VAX instruction gef, exeent [or the
floating point ingtruetions, Theongists of 161 tests, vach of which checks oxe
entinn of & specilic VAX instraction,

Raoth EVEABR and BV AC respund to the commeand [ags; they also responid
tn event [lage L throngh 6, wilh the following funclions:

1. Digable measages reluling o the floating-puinl accelerator

2. Dizable interrupey from Uhe interval timer,

3. Enoble interrupts from the interval Himer while page faulting is enabled.

4. Fnable the eantinustlion of 3 snbtest uiler crror detection (normally the
program aborks uosubtest when it deleets an BITRTL.
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9. Dhsable execution of the DIVP instruction while Lhe interval timer iz
interrwpting.

6. Prompt fur testa to be execuled il Uhe OPERATOR flag is sol. Begin testing
by typing (CR) twics after gelecling the testa you want.

7.7 EVKAC, Floating-Point Instruction Exerciser

o ean run EVEAC {level 2) vither atand-alone or on-dine; VD& must be run-
ning, and the KASZ0 module muat be attachod and aelacted (o0 Seelion
7441 In responze to the D) prompt, type:

DS} Rirk EUERL !B the VAX (loaling print
Doinstrnenion exeroisen

Hl‘l!l El'll? ].';JJ!I.J\L Ll.!'.ll.-]. EVH,_'RH ]_'II:‘;[U,L‘H |_'L|_'|'|t‘|'i'|'|E!' !‘:"."l’;_.w Loy mEaure a Eﬁrit-E-'].'l.lﬂ.hL‘-
test ol 1he AR modula,

EV AL consizts of 98 tests, cach of which teats a [loaling-point instrastion,

FVKAL responds to the command (ags and to event flags L through #, as
explained in Svetion 7.4,

7.8 EVKAE, VAX Privileged Architecture Exerciser

EVEAR ilevel 31 rona enly in Lhe stand-alone mode; VDS must be runming
without YIS, und the KAS20 module muat he attached snd selected {see
Section T.4d.4) Inresponze to the D83 prompt, tarpe:

B5Y kuN EMKAT L Hun bhee YA K arivileged
oarchibeetore copareiaer

Run EVEAA, EVEAR, and EVEAC belure running BV AR Lo ussure a aya
tematic teat of Lhe KAS20 module,

EVE AR consizls of 12 teats grouped in 8 scelions:
* DEFAULT

« MEM_MGT

* FXCEPTIONS

® PROCESS

+ REGISTERS

« CHANGE MODE

* TIMER

s CONTEXT
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7.9 EBKAX, VAX 8200-Specific Cluster Exerciser

FREAX (evel 39 runs only in the stund-alone mode; ¥ 05 must be runhing
without VIS, and the KABD module must be attached and gelectod {see
Eaption T.4.4]

EREAR rests the purlions of the EABZ0 module nol specifiad by Lne VAR
srehilecrnre, including the sevial-line units. You can expand the Lest af zerial-
line unir 1, 2, or 3 by attaching o wrap conneelor to the plug o thak reTinl-
Line unit nm the rear of the muin unit. However, you cannol use a wrap
connectar on serial line unit 4 when you run ERRAX, berouze the conzole
terminal reguires that line fur commumiculion with the KAS0 mndule and
with VIS

If wnu use wrap eomnectors, use the scrlad line unil specific ATTACH and
SRLECT commands for vach wrapped serial-line unit as followe:

p5F ATTACH SLU EAn TCx@ extle rata
where:
TCALD i serial line nmie 1
TCHEO s serial dine unit 2
KD 1z zerial-line unil 3
i is Le FOABZD node LD
extlp s Y o N (Ta un exiernal wrap commector provided?)
rare ig the desired baad rate (180 to 19200
M5 SELECT TLxz#
RE} RUM EEKARK I Huw tas KAS20-specifie riusier

P omgereisnon

Exumple 7-6: Running BBEAX
Run EVEAA, TVEKAR, EYKACG, and EVEAR belore rnminge BBHEAX tn as-
sure o ayatematie tesl of the KAR20 module.
EBKAX consiats of 57 testa grouped in three seetiona:
» DEFATLT
= MANTAL INTERVENTION
« MEMORY

7.10 EBDAN, KAB20 Serial-Line Unit Diagnostic

-1z

TRDAN (level 2R runs only in the vo-line mode, with the VAKX Diagnoatic
Supervisor rorming under YATE Yoo must stiach both the KABZ0 module
and Ui zerial-Hne unils to be tested, and then sueleet Lhe serial line wnits to e
teslocl, Firat attach the KASE0 module as expluined in Section 7.5, Then loud
EBLAN. the suripl-line nnit dinpuostic. Then altach and selecl cach serial-
Lipe it t0 be Lesled. And then slart the tesl, The following cxample shows
Lhe attaching, sclocting, and testing of serinl-line anit 1.
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Artach the EARE0 qundele.

Lead the savial-lins uzal
i gmoatic,

Attnch o serial-line unir,

The 2erial-ling anic ta ba
Fevsted fuoan the FASRD
madule at nade 20

Serinl ling wnie 1.

Cormaret £ loophack sonnestor
e hgd vote 1200,

Roleen serial-line onit | Sore
Leesbimar,

Wan FIHITAR.

B5r ATTACH KABZY BB 2 2948 2 ¥ |
Loy LOAD EBDAM

b5 ATTACH %L
DEVICE LIME® ke

REUTCE MAAE? Trao
SERTAL-LINE WHIT ERTERKALLY HRAFFEDT
BAUD RATE? 1708

D8} ESELECT TCea

D5} LTHR
Example Y-7: Running EBTIAN

Run the cluater exercizer programs belvre running TBDAN to ensure a thor-

caph tere of the savial line units,

ERDAN conaists nf three teata:

¢ Per line internal data Inopback test

# Per line external daca lnopback tesr

e Multiple line external lonphack fest

If ¥ou do not select a aperific test with the START cominand, EBDAN exe-
vutes the tests aeenrding tn the mformation you have provided with the
ATTACH and SELECT cnmmands.
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Appendix A
KAEB20 Module 1/O Pins and Cables

A.1 Module 1O Pin Definitions

The FA&20 mndule sontaivg 00 modale T pins along one edge. Theee pins
are urranged in five segmenea 04 T, O, T), T2 Rach segment containg 64 pins,
MY oo each gide of the moduale.

Ad you Jook ab the eard sape [rum Lhe backplane side, with the cam atthe top.
pios correspunding Lo sevmcnls A Lhrowgh T appear feom top to hottom, Seg-
menlbs A und Boewery the VAXEBI aipraaly. Suprments C, D, and TD cavry medduale-
spcuiliv sgnuls,

Bach of Lhe scgmends O, D, and B sapplices sipnals (o two S30-pin connectors.
For parposes of cable positioning, refer Lo Lhe lefl conoector fur segment © ws
C'1 and che right conmector aa CF, Connectorz [H, D2, E1, and B2 are idenll-
fied aimnilarls.

Heoment O corries signals for the four gerial line units, Oy conneeier 02 1s
nee, Segment I carviea PCT bua signals and aignale that oo to the conlrnl
panel zred the POM module. Segment B carries onlyr the performanee monitor
enahle sigmal om conmeckar FA

Figurea A-1 through A-5 shmw the mndule T pin rRegmenta from the baclk:
plane gide of the card cagme.

i [ g1 - 16 BIC31 L Gwhal — — o1 BlDeal
az - 17EIDS0L a2 - — 02BIC=aL
GkbDo3 - - 18GND 3 - -— 48
GHDO 4B - - 1B GMD 5 - — 4 BIGeTL
GHD 5D - - 20BICS L 35 - -— OEBICE2EL
B - - M1BIC=L GHD 3 - - GGEBIDEL
Eo— - REBICETL 57 - - GFBID2IL
GO 53 — - RABICASL GHND 38 - @BitaL
84 — - BBIMTL - — MBIDISL
GNDES - — pEBIIM4L GND 4D - - 10BEID2AL
BISPARELEE - — 2EBIM2L 4 - iBE1oiaL
GHND 57 ZFBlO0L GND 42 1284041 L
-5 58 28 +3 ¥ +5% a3 13 +5%
GM0 53 2 +ahf +5 W A4 14 81 DO7 L
Bl D03 L &0 Ao BIDis L Bl Doa L 45 15 81006 L
M LD G2E-dE
Figure A-=1: Moduole I'O IMins on Scemenl A Viewoed Deom bhoe
Backplane



Bl

Bl Ona L 46
Bl D3 H A7
G 48

Bl 01 H 4%
-2 v 50

Bl BAD L 5t
MO 52

i}

RESET L 54
GMO 55
GNC 38
GHNE 57
GHD A3

5B

a0

L]
- & E * B

16 Bl D0 L
17 BI DDt L
1adl 2L
128I10L

20 Bl GMF L
21 BIOE L
22 Bl CHFQ L

- 23

16
17
13
15

21
2

25
]
27

BB K

a4
26 Bl ECL WGG H
26 BI' THE H

27 81 PHASE H
A GhD

24 5H0

L]

Bl OGZ L 01 Bl Do L
GMND 32 o2 Bl PO L
Bl 102 H 33 DaBl L
QR0 34 04 Bl GMFE2 L
Bl IDOH 35 05 Bl B5Y L
BI STF L 3& 6 Bl NOARE L
-IEN I gFr Bil3L
el 53
24 Qg 8 oL L
BlacLDLad — - 104GnD
GITMELM — — 11 4KND
BIPHASEL 42 — — 12 GND
Grb a3 — — sEGND
GuDas — — 14
45 — - 1B
MLD-425-85

Figure A-2: Mndule I'0 Ping on Scgmeni B Viewed from the

Backplane

GRO 31

LIARTS T L 32
UARTI ARCY ATH 33
YAATS RCY L 34

33

5%

37

GND» 38

UART2 TX L %%
UARTZ RCY RTN 40
LIAFT2 ACY L 41
42

43

A4

EXT ENE APT 45

- a1
o2
o3
= 04
= | 05 GND

= 06 UARTH TH L
H orF UARTY ACY AT

= | 0B UARTY ROV L
2 = | DB
- 10

« [N

v [ 12 GNE

¢ [ 13 UARTD THL

# | 14 LAATO ACY ATM
= | 15 UAATO ACW L

L0427

Figure A-3: Madule T'0 Pins oo Connceicrs Cl and C2 Viewed from

the Backplane
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Rx INTRA L a8

R INTRE L 47
WATCHIP D5 H 4B
PHL BUM LED L 48
PML EME WT CEFROM H 50
PHL ASTAT HLT H 51
PML CMEL LOS H B2
PHL CASL ENB H 52
BUF CGPU FALLT L 54
Bl 5TF L 55

Bl BAD L 58

KA320 L 57
A=3EAVED 5B
SFARE 3 b

SPARE 4 40

16 GND
17 GND
18 GND
19 GND
A GHD
L 2% MO
22 MO
3 GMD
24 GO
25 SMND
26 3ND
=7 GMD
& GMD
29 GMD
H GMD

+ B & ® 4 & ®
—
+ +# ¥ H F » B B F % @ & ®

" n
n

EOALOL 31
BOALY L 32
BDALZ L =3
BDALZ L 34
BDALA L 35
BCALS E a6
GALG L 37
EDALYT I 3B
BAS L 33
805 L 40
BWRITE L 41
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AZDEM L 41
F5X L 45
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Figare A-4: Module IO Pins on Connectors D1 and D9 Viewed
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Figure A-a5: Module i-'U' Pins vn Connectors Bl and E2 Viewed from
the Backplane
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Figure A-f ahnwes the hackplane slobs vicwed [rom Lhe boliom side of che
VARTT module cued cupe.

|d
A

2!

u
|
'I/ \\

y

2

FL.0-43058-30

Fipure A-6: A Backplane Slot Shown from the Backplane Side of
the Card Cage

A.2 Cables Related to the KAG20

Two sels ol cables man trom the O and T eovmectors nm alot B 1.J1 of the VAKX EBL
! card cage, See Appendiz B for instructiona o hoer to paim sevess Lo the cublos,

Four exlindrical eables extend from the 02 eonnector ol slol K101 1o lewr sep-
prode zaovial-line unit covmectors on the I0CE {100 conncelor peocl) as shown
inFigure & 7, The TP connectors tomvert the serial lines from LA BiS423
in E1A RSE5E,

Twro flar 20 wire rihhon eahles extend from the D eonoeelors at lol k11 10
the JLPE and JYP2 conmertora on the POM module io the KEKB10 control
panel agsembly, ar shown in Figure A-7. These calbles cuery L 1L bz aig-
hals from the KAE20 module to the wutch chip un Uhe PO modwle and then
ot T the aptional RGN controller,

A-4 KA Maduale 'O Pins snd Cobloes
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Figure A-T: Cabling for C and D Conncctors

In a multiprovcsser syatem, only the KAL) medule in slot K1J1 wses these

cables, The other KAB20 modules do not requirve cahles.

K2920 Medule [ Ping and Cablea  A-K







Appeﬁdix B
Module Installation and Access to Cables

B.1 Madule Installation and Replacement

TIGITAL Field Servies eopineess ioslol]l aod copaiy Lhe WAl B200 zyziom,
Howewer, if vou debermine thal o KARZD rmedule in Lhe 2y2iom is Daulty, von
can repluce 1t s follows:

1.

:\-'.l

10,

11,
12,

Turn ulf powrer to Lhe W42 8200 seslom by rotating the uppey ke switch
cowntoreloekwive Lo he verlical position,

Swilch Lhe cirewil brepker on the bottom panel ar the rear of che main
woll e the oll posilion,

o Pl ovat chee =labiliees bar at the bottom of the na.binet. Hee the VA X S200

System Chener’s Moanuad for 1Tuatrati one.
Hemove the hack panel with an Allen wrench (5732 incht

Eelease the locking mechanism on the slide and puah out the procesanc
drawer from Lhe reay of the main unit,

Hemove che 14 serews from the panel that covers the top of the drawer,
and remave the panel.

Attach a ground strap from your weist to the syatem pround to avoid
damaging the modede,

I Lhe Taully EASE0 module iz the primary proceszor, 1ift the fivst hlack
handle v the ripghl side of the medale cage, This releasea the module in
Lhe [irzl slol, K141,

IF the loully KAR2D madule 12 an allached procezsor, it che black handle
[or Lhe corresponding: VAXEBL zlot,

Rermowe the module in the expoged slot by lifting it clear.

Insert the new KASL) module in the same slot, with the component side
al the medule to the right.,

Clase the hlack handie over the new KASE) maduale.

Reploce 1he metal panel on the drawer, and insert and tighten the 14
gerows that hold it




13, Slide Lhe processor drawer back intn the cahinet,

14, Push the stabilizer bur back inside the sabinet.

B.2 Gaining Access to the Cables

Toueun pain aeceas ta the cahblea that aupply the KARZ0 modale in slol K101
s [ollopwa: .

1, Turn ol porweder to the VA 82000 ayatsmn by rotating the npper ey switch
connlorelotiwise Lo Lhe vertical poaicion.

¥, Switch the cireuit brealer on Lthe hoteomn panel at the rear of the main unit
to the off position,

4. Pull out the stahilizer bar at che bellum of the cabinel, See the WX 92040
Syatan Cherar's Manued for lluetralicns.

4. Remnve the hack panel wich an Allen weonch (5532 inch),

o. Releare the lncking mechanism on the slide and push cul Lhe provessor
drawer from the rear nf the main nnit.

G. Pull the latehes nn the dreawer zidez and faizo the drawer to Lhe verLical
poaiticon.

-1

. Remove Lhe bottorn panel of the processor drawer to expoze the bottom of
Lh: VAXTEI moduls came and the eables that anpplr the KAL) modnle in
elol K141,

H, When you are resdy e close the main anit, replace the hottam panel,
lower the drawer 1o Lhe horizenial position, and pazh it hack inside the
mairn unit.

8. Pusah the stahilizer bar back ingide ihe culioet.

B2 odule Inacallation and Accesa to Cables




Appendix C
Drive Load Characteristics of Off-Board Signals

C.1 Serial-Line Unit Signals

The UART dreivers sand receivers for the EASRD 2oriol-line units provide FTA
B3433 eleclrical characteriatics, These gighals arc eonverted tn the RE2E2
slundard by connectors nm the hack pancl. Toble O-1 shows the slectrieal
chevaelerivtivs of the output zignala,

Toable C-1: Serial-Line TInit Outpat Signal Charoacleristics

Dutput

Churwetoristios Mirimum Maximoam Unita
Toluoge: low &0 —R. Yolta
Wollmge hiprh an bl olts

C.2 PCI Bus Off-Board Sighals

Fighreen PUCLzignols aee bulivred and run off the KAS20 mohale tothe wateh
chip and the RCX30 conlroller. The PCT signal namer changs as they leave
themmadnle, to conform to the sigon] numes used by the ROXS0 conteoller The
huffer eivenits are low power Schollky deviess.

Table -4 liats the module 10 plo oumbers: snd and names nf the POT zignalz,
Table G- liste the pin numbers sod oomes of nther 2ignala that mm off the
KASZ0 mndnle, Tables -4 Lhraush C-8 lisl Lhe electrieal characteristica of
these nff-brard signalz,




Table C-2: IMC1 Bus Off-board Signals

On-boned Sl Exiernal

Numdo Hignal Name
POTTMATL T:00 H Hiral, -0 H
PCL DAk, DIk L

RX B L SESX L
RipaloL BMDEN L

RX DALL L T3 1
PCLEEAIE IWLITE L

Pl ALE L BASL

RIC pE I WATCHIT DG H

BLFREINTRAL REDINILAT
BECMLRXINTRET. BXIMTREET.
FCIREADYT. RRIPTY T.

-2  Imive Load Characteriacies of OfEBourd Hipnals

Ty ol Sigmal
at L)

Connection

Thiakute,
bidirertionul

Diriver Uyt Lpal

" Driver ulpul

Driweer sl o
Diriver uuLpul

Thriver ymaLpral

Thrivir [ILEINATTIR

Thriver nutpaal
TTTs apend,
T imput

1L input with
470 ohm pullup

Diriver! Maodule
Reeviver L0 Pin
BAFY TIRAR:TE
T.5244 (340
T.R2d44 45
T.8244 Ba3
T.5244 44
T.892414 [RER]
T.H9244 D
L5244 FAE T
[5344 140
L4 47
TELT - T4z




Table C-3: Other Offhoard Signala

Type of Blgnul

Onbowrd S8ignal FExiernal at Li{» Lriver: Madule

Mamc Blgtal Nume  Connectinn Leceiver T Pin

PE GUTII BUF PRM Diriver mutpnt L52g4 F1
QLT H

RITF BT 3TF L HI 5TF 1, Diriver autpur L3314 nns

EME APTT. EXT ENE ATT  Diiver qutpa, 1.3244 Lih
L

CrRELIOGH FHL CHMEIL Diriver owiput T.3244 1133
LOCH

EMNDB WT EFPROM FPRNL ENEWT  Thriver o1tpnat 15244 Dian

II ELPEOM H

CHSL ENEH FMLOMNETL Driver cutput 1.5844 Es
ENBH

ISTHI HILTH FHL BE=THT Phviver outpnt e 1ol
LT H

RN L FML BN O driver, T417 1144
LEDL 200K)-phm

pull-up
BLBALIYH BLEAD L 0C driver, F.E00 s
ng pullup

Table C—: Tririver Outpul Yoltages

Ouiput

Yultuge (utput Minimum Ty pic=l Maximuim

| PR Current Voltage Voltnge  Voliage Units

Wil loh — = Bmh Y4 54 — ¥olta

Yoh s — =15 mA 20 - — Vilte

il lal 12mA — .25 1% Tl

il lal — 24 mA — .35 U5 Wl Ly

Table C=3 Driver (utpnt Corrent

Omtpt,

Carrent Chatput Minimom Maximum

Lewel Voltage Cwrrent Current  Untis .

Ime fahort, Weo — BB W —40 225 ma

cire il

[nh o 2T — 15 mh

Lnl W —0ay

Divivee Taoad Churoeteristics of OfFBoard Siznals

mi

=3




Table C—8: 01 DAL <70 Lines Didiroelionnl Voliage Levels

Ot pt

Yoltage Mininwwm Mlus I nawam

Level fatput Corrent Voltoge Voltage Unite
Woh Ink S =T - Fults
Toh b l0mA 2.4 Vil
Wil lal — 2l mA e Yolta

Wil Inl = 4B mA —_ .5 nlta

Table =7 POT DAL ¢7:0) Lines Bidirectional Current Levels

Ohutpul Current Cutput Mindimu Maximum

Lovel Yoltage Cuirvent Curinent _ Units
T 1shorl, cireuit) — —2K —160 mh
Tewel fLFIRLALE]D Vo =407 - ann it
T_nz] V=04% — 200 ma

Tahle C—8: P{1 Bus Input Signal Volispe snd Current Levels

m Lewels Minimum Masimum Lrnlr-—
Wih 2.4 - Whilts

Wil — (1§} Vilte
GhutVi=27TV — 20,0 i

Hlat Vil =047 — —10.2 LA

C—4  Dwive Teod Chavacterigtica of Of-Bowrd Signals




Appendix D

BIIC Registers

Syatem sollware van program Uie BIIC regiaters on the KAS20 madnle ta cor-
tral procossur participation fu teasuctions and to handle interrapta on the
YAZEL bus. Buch BIIC register hos a node space addresz iUl + offaet, whero
bl is lhe nude base addreas) and a node private space addeess (2008 DO0OD 4+
offget), The BOC doen nnt anpport (he leek function, & il treats TREOT and
LIWMCI conunands like RET and WOL evrnmandz (gee Table: 2—4 and -7 in
Chaprer 2 ler lists of VAXBT communds waed hy the KARZD module).

The register hil deseriptinns that, folluw use o code o dofine read, write, and
finetional chorpoleriytios:

DICTAOC

DL,
DCLOS

Ty
B3

RO
R
&0
Wik

{leared [ulluwing a succeasfl sell-test following tlhe denssertion of
ElDCLOL.

Taaded on the deansertion of BLDC 1O 1.

Siet following u svecesaful selldest lullowing the deazserlion of BI
TH: LO L,

Wellealle in diagroestic mode.

Lisable sulection: when an couble bit of thig tvpe Le clesred, the
B guppeessea the approprioie BCISEL T, and BCI 86 2:0 T as-
aertion und inhibits any KABR0 moduls response L lransuctinns
corresponding tn the eleared cnwble bic.

BEead-only.
Hoadl Wrile.
Special case: Lhe operarion iz delined in the detailed deseription.

Write ot to elear Yo canmot sof a WO his

D.1 Device Register, DTYPE (R/W, UMW, DCLOL}

Procesaor initialization micrucode Inada this pegisler; syatem software should
zat bit 18 afrer loading sceondary patehes,




a1 2720

171816 0

CPL REWISICN
CORE

M ICHOCODE PATEH
REVASION

SECOMDARY PATCH REVISION-

DEVICE TYPE

LB

Figure N-1: Device Hegister (IDTYI'E)

Nodle private spaes address
Noderpace nddress

P Bevision Code
Eitg {3127

Alierornds Pateh
Eevisicom

Bats 4 2R3-1T)
Secondary FPalch
Resiainn

it (16"

Drevice Type
Bitg € 150

2008 0000
bl + )

Lauried by procesaor inilislization microcode,

Luaded by processor initialization mivrocods.

When bit {16} is sel, secondary pulches are
not needad, nr they are needed and have heen
loaded. When bil £16% is clear, sccondary
patehes ave necded but have nol been loaded.
Proceaaor initiolization riceoemde writen this
lyit according lo dats in oeution 2008 E160 1n
the EEPLROM.

Cnde Lhel loade secnmduyy patches Ahould scet
hit ¢1683 al Lhe same tima.

Imnaded by processar initializollon misrocude.

The Deviee Type field ideolifies the VAXE]
node by Lype, The KAS20 modnle should hove
G010 Thex! in Device Ty pe [eld,

D.2 VAXEI Control and Status Register, VAXBIGSR

Proceaaor initializalion microcode wriles this regisler to clear the Boolke
bit folloming o sucessabul pelf-test. Syeicm poftwure should set the Hard and
Soft Brrov Interrupt Enable hits following initileation to anuble eyror

inkerrupth.

-2 BIIC Rugistera




d1 24 23

= .

M+E4121211110 8 8 7 & F £ 1

n ]

Waxdl
INTEAFaGE
HEWISION

BilC TYPE

IES

SES

IMNIT

RAOKE

ETS

MAST

RESERWED TO DIGITAL

duP

——— S

HEIE

SEIE

—

AREB

NODE 1D

M LCA33-66

Figure =Z: VAXEBI Contxol and Statos Register (YAXBICER)

Sode private space pddvess: 2005 Q004

Nodespace addross:

VAT BT Intartace
Revision (B0
Bitag (31845

VAXEI Interfzec
Tepe (RO}

Eite (&3:167
HESERO)-

Bit {154

3FiS (RO
Bit {14

TNTT W 1E, DCLOS)
it {13}

Bh 1
Thia field identifies the revizion lovel of the BING.

The tyvpe of VARBI interlace chip (BIIC) waed on
thiz nowle. This field isread as 0000000 (binary) in
thiz implementation,

Huazd BError Bummary. When sol, HES indicates
that one ar mare of the hard error bids (cxeept TDF)
in the Buna Frror Register are aci.

Hoft Error Summary, When eet, 5ES indieates that
one or pove of the 2oft error bils In lhe Bus Errov
Ropister are getf.

IMIT Bit. TNTT ia not waed by che KAB20 module.

BIC Rematers D8




RROKR{W1iC, DCLOS)
Bit (123

STS (KW, DCLOE
Biv {1l

NEST (80
Rit, {10

ITWF (W1C, DCLOC)
Hit (163

TIEIE {EeYY, DOLOC
BGil {6}

SELE (HY, LWL
EBil {6

ARE (RW, DOT.OC)
Bits {5

-4 HIOC Repisters

Broke bit, Broke indicates that the EAS20 madule
has not ancecessflly completed ita self-tesl. Micro-
code clears Broke following auesesslul complecion
ol self-temr.

Self-Teat Statua hit. STS ghows Lhe regull of the
BI internal aelf-teat. This il is sollo Lilzelf tast
passen, and ib dircetly conbles the BIIC VA XRET
driver cirewils. Sinee Lhis ig a normal B hiv, it
cun e ullered by a write commmand divected atthis
eIzl

Fode Reset, Writing 1 to thia bit foreen the initia-
tion ol the BTG gelfteat, as wall as asseetion of
EBCL DO L T, which initiates delf-tesl on the sest
of Lhe KABLD madule. Tiead comnmunds retucn O [urc
MNEST The BTIC elesrs STS when il aele NEST, Lo
allow proper recnrding of the sell-{osl rosalls

Tolack Write Pending bit. UWI iodiculez thatl
Lhiz B AKZD module hus cumploted oo 1IRC] Lrohs-
pcrion, bk has oot iggued o subzequent UWhHCL
vronzaction. If the KASZO module perlorms o
W RLOT trankaction when Lhos UWE bic 1z not zet.
ihe ISE hit in the Bus Error Kegizter will be zet,
and the BITG will complele Lhe UYROL {ransac
tion in the normal menoer,

Hard Forere Intervupl Eooble bit, Swstem software
normally asts HEIE Lo coable an error intarrnpt
when HES iy weseried,

Snoft. Brenr Inlerrupl Bnable hit, Srstem aoftwares
normally sele BELE to enable an emvor intermrapt
when BES is assoried,

Arbitrulion Concrol hiva. ARE determines the
mode of arhitration to he nred hy the KABZD mod-
ula:. us [ollows:

Tuble D-1: Arhitration Control Ceodes

Bit & Tt 4 MArldbration Scheme

H 1] Tl riund-vohin m'll.}ih'ati-:-n
0 1 Fixeed high pricvity regerwed
1 1 Fised-iner prinvity (reastved)

1 1 Dirable srbitvarion [reserved)

Syvslern splloware normally writes Do i these il




D.3

NOTE TN Musle ldentificarion field, The BIC loads the MNods

(RO, oMW, TOCT AN M figld fromn the BOET {2 H linee during the

Bitw {303 last evcle inwhich BOT TR 1O L is asaerted, Mode
1T reflecta the eneeded node TT) plug that ia
plugged intn the YAKRBT backplane at the slot nsed
by this KAS2( mndule.

Mode 2 ia the normat node IT) aasigned to the
VAN B2 primary prockrrnr, Aocording tn THGL-
TAT: enmventinm.

Bus Ervor Register, BER (W1C, DCLOC)

d1 AR IG5 21242221 2N 19 1B F G 1S £ 3210

n

| :

MR

WTLOE

CTE
MR E

MPE
I*E
LJF'E.'“-.I.

ISE

| RESERWED TO CralTAL

TOF

IVE

CPE

ZPE

AFS

ATl

STO

BT

MLk

ICE

ELC-434-05
Figure D-3: DBus Ecror Register (BER)

When che BIIC delevets an errorn, 1t gets the appropriate Bus Trror Repriaster
(BEER; il and generales aninberrupt, fenabled. Saftwars can read this regis-
tor lo delerrnine Che eoode of the error when 1L seevices o VAXET errour inler-
rapl., Sralom sollwore should set Lhe Hurd and Seft rror Interrupt Enatlo
itz of cach VAR B node io Lthe eystom by selling bits {6 und (73 in the VAX-
BICSR of each node.

BIIC Bopiziers T




Syslem software must clear the ereor hitz in the BER aller readihg the
reglster, After clearing the appropriate bit, zefllwere shonld revead the BER
to determine whether annther bit hus boen sel in the meantime, Alterna-
.tively, it can read the Iard and Sofl Errer Summary bits in the appropriate
VA NHIISE to detesrmine if unother ervor bil has heen fet, Bita {31:16) indi-
coate havd errory; bity £ 2:00 1ndicade waft errors,

During inftialization, system aullware can clear ali ervor bits by writing
FFFF (07 (hex} to the BER ol exch VAXE] node.

Node private apace address: 2008 BO0B
Hodaspaee wddrees: bl + 05

D.3.17 Bus Error Reglster Hard Error Bits

NMER (W1, DOLOC WO ACK to Multi-Reaponder Conumend Reccivod.
Bt (307 MNMR is set if the KAS20 moduwle reccives o MO
ACK command eomfirmation for wo INVAL, IINTH,
|[FTTR, STOFR BICST, or RESER Y B commamd,

KTOE (W LO, DOLOCY  Maptar Tranamit Check Erevr. Dharing the cyeleaof
BiL {29 a tranzaction in which the KAS2Z0 modunle 8 the
omly aouree of dats on the VAXBL LY T and P lines,
the BIIC verificy thul Lhe transmiteed data
matches the duty veeeived rom the V& EBT hus, IF
thers ju oo mulch, Lhe BLLO 2ets JTCE. The BIIC
does nnt petform this check on the essertion of the
gnooded ID om ehe I lines during the embedded

ARE cvela. .
CTE (W10, DOLOC; Contrel Tranemit Error. The BIIC setz OTE when
BiL {28} there iz an assartion of the NO ARE, BSY, ot the

CNF <241 control lines, ond (e BUHO detects the
deasaerted stata, ote that the sascriion of BT KO
ABB T, during 4 burst mude Lransaction iz not

Lchecked.
MPE (W10, DULOC) Master Parity Brrur. The BHC zois MPE duving a
Bil <27 mastar transaetion il deteels o Po¥ity error on

the bup during a dulw eyole ol & transaction that
hag an ACK confirmution on the CANE (00 lines.

L3E (WG, DOLOC) luterlock Sequence Ervur. The B1IC aers TSF if the
Bil {26} KAS20 tandule suceosslully completea a TTWHMEI
' tranazactinn when the Unlock Write Pending

{UWEF) bit in the VAXEBICER is ner set,

T (W 10, D0 LA Transmitter Duringe Foult, The BITC seta TDT if

Bit {25 ) the BTICH 93 diivings the: B D and I lines ionly the I
liner during the pmbedded AHE srele) during & cy-
tle with & parity erTor,

D-6 BLUC Hegietars




IVE (W1C, DLCLOC)
Bit {24}

CPE "WiC, DCLOC)
Bit {232

BFE (W10, DCLOC)
Tait (227

RIS (W1C, DCLOAC)
Bit (21}

RTO oW1C, DCLAC)
Bil <203

ST (WLC, DCLOH
Bik (18}

BTO (W10, TCLOC)
Bit (18}

NEX (WIC, DCLOC)
Bat (173

The BIIC alza sete TDF during elawe transactinna
if it detecra & parity error om vead data that it
tranemita. Software that reads this register showld
interpret a set TDT wichnut = qet MIPE, CI'E, or

TPLE an an indieation thal vhe BIOC hos doeleocied a

parity error on ite own Lrenseuclad read dalo,

TDEF 13 not set for parity evrers thel ocows diong
loophack runssctiong.

IDENT Veelor Beror The BINC zers IVH if it re-
eedwes oy Lhing but an ACK confirmation from a
meagler jgsuing IDEN'TD after the KABZ0 module
hus sent ont an interrupt veetor This can ooear
only when the KAS20 medule is nsed ag an IO con-
iroller and generares an interrapt.

Commend Porily BErvor The BILC sews CPE when
ibdeteets a parily crror during a comroe nd/addresz
eyele, The crror eab ecewr during o VAXB] transgac
Lion or o louphack tremesse bioo.

Sluve Parity Error. The BIOC zots SI'E when il dc-
luctd a parity ercor durknp & dais svele of o weile
Lransuotion directed al the RRECD Reoplslcr oF any
ol thie BIOC segisliens oo thee KABR0 msdule,

Breud Dats Suabutiture, The BUC golz BDS if it ve-
celves u Roud Daka Substilule or RESERY B sta-
Lwad eode duving u reod-Lype o 1DENT oy woctor
ytmtua) tronvaelion, The BIIC fopie alse reguiies a
gueesselul pariiy eheek lor Lhe dalo eeole Lhnt con-
tuins the RDE eode, belfore il gols RDS, RDE gets
gt evan ' the runsoelion = aburlod some (e af-
ler the receipl of che RIS or RESERY EL code.

RETRY Timcoeut, The BIAC sots KO iMthe KAB2D
modale veeeives 4086 conscoutive RETRY re
sponscs [vom the zlove [or Lhe same transaction.

STALYL Timeout. Kot wsed on Lhe KARZD modyle.

Buz Timesiut. The BT sel: BT i 18 unable o
geart any pendirgs transuelion (Lhere mey be gewv-
erzl that wre pending) belore 4098 eyeles have
elapasd.

Wonexiztent Address. The BITC seks NEX whin il
receives n WO ACK rcaponze [or o read-lype or
writa-type vommand =enl by the KASZ0 module.
Mote Lthu! thisbil g sel only e masicr transmit
ehirk ol Lhe commandnddeess cycle is snecessfal.

BULC Hegiwtere D7




The BLC does e set NEE for MO ACK respnnses
ta other commandsz.

ICE WG, DCT.O00 Megal Confirmation Errur. The BIIC swis ICE

BEit ¢ 1 when it receives 4 reserved or llegul CNF (3:0)
corde duriny a tramsactive. This Lit can be 2ol dore-
ing either marcer or slave transuctions. Nole thet
KO ACKE 12 not eomridered un 1llegul responze [or
commund eonfirmstion.

D.3.2 Bus Error Register Parity Mode

TUPEL (B Uszer Parity Enabled, UPEN indicotez the parity

Bil 3} sl (pouarce of pavity generation), When TTFEM is
O, the BITC i3 generating parity, When [TPEN i 1,
the povr enmtenller is generating parite TTPEN is
normally .

D.3.3 Bus Error Reglster Soft Error Bits

TPE (W40, TaCTAO00) TN Parity Ervor. The BUC sels IPE whet 1k delecls
Rit (23 a parity error on the covoded 10 peserbed when e
KALSZD musdude 13 Lhe WYAXEL masier duving an
embudded arbitration crele, ‘Thie error condition
ulyo sels Lhe TDE hit, exeepe during loophack

Lrunsaelicons,
CRED W10, DCLO Caurreelod Bead Dara. The BTG has received & cor-
Bit {1} veeled voad daca atatua code during & read tranrac-

wion, The BITC asts ORTY even if the tran=ackion if
wherted aller the BT rereivez the DRTI atamns

code,
NFE {W1C. DCLOC Mull Bus Parity Error, The BTTC has detacted add
Bil 44 purily 0o the ¥4 5XET hurin the saeond ovcle of a

Lwecycle seguence during which HT N{F ARR T.
and Bl BSY L were not aszerted.

D.4 Error Interrupt Control Register, EINTRCSR

When the BIIC on the KA module deteets un ercor oo the VAXBL b, it
novmally interrapta the proceaant. Sratem sofbwure cun use Lhe Beeor Lt
rapt Conteal Register to cnntral this function.

Modle private apace address:  2R0E OOOC
Nlerpace addresz: bb - 00

Swstem goftware chould load the Wrror Interrupt Conlrol Bogizlor Lo conteal
intemmpts from the DI followingr deteclion of o EYEBL eoror or the 2etiing
of the TN TR FORECE bit in this vepister. The BIC tnterrupls the KASE) CHLT,

D-g DI Besisters




if the INTE T'ORCE tat or anv of the Thua Tirenr Repizter ity iz 2ot, and the
error inlereupl eneble biks o the VAXDBI Control and Status Reprisber are el

31 PEE42322212010 15151411 210
[ 0 U 0
AESEHWED |
Mo DIGITAL .
INTR AR ! i
IMNTHRL: I

RESERWED T DIGITAI

INTR SENT

INTR FIIRCE

LEWEL

RESERYED TO OIGITAL

WECTOR

RESERVED TO DIGITAL

Figure D-4:

INTHAR
CWIC, DCLOC, 50
Bit {24

TNTRC
W10, TDCT.O0, 50
Rit (233

TNTH SENT
CW LY, DL, S
Bit (&1

ML L0 B

Error Interrupt Control Register

Interrupe Abcrl, The: BUC sets this states bit it an
INTH command sent nnder the contrel of 1hiz rep-
irter i3 aborted (a WO ACK or illegal confirmation
code i3 veceive), Barstem aoftware ghould reget Th-
TRAE after reading it, INTRAR has no effect an
the ahilitsy of the BITC ro send or respond to further
TNTH or TDENT franeactions.

Tnterrupt Clowmplete. The BTG aste TRTHC when
the BRI hag succesafully tranemitted the <weotor
for an ervor mterrint or when an TNTR command
sent under the control of this regiater haa besn
aborted, Remeval of the error intermapt renqueat.
automaricatly clears this bit, When set, TNTR in-
hikitg the generation of new ervor interrupts by
the BLIC,

Interrupt Sent. The BHC sets TNTH SEWT when it
kg 2ent an INTH commond and it expects an
LDEM'T conamand Lo follow, The BLC clears LINTE
HEN'T during an IDENT command Tetlowing the
dereetion of o level and master 10 match. This al

lowes the KARLD modnle to resend the intermph re-

BTIC Regislers T




INTR FORCE
{RW, DULOC
Bil <20}

LEYEL {T:d}
(R, DO
Bits {1315

WECTOIR
(W, TICTOED
Bita (15:2)

quest, if it lnaes the interrupt arhitration or if it
wina hut the reetnr trancsmiszinn falla. If the
EAS20 module deasserts the ervar intervupt re-
quesl, Lhe BIIC clewrs Lhe THNTE SENT bil.

Foree Inlerrupt. Svalem selvwore con 2ot INTH
FOBCE v Bowvt: an crcer lalecropl rogquesl whon
oo 2rrol has bech detoecoed,

Lewel €74y, Syvslem sellware can sel the Level
field o define the level at which the BIIC rrans
mite interrpt commanda,

The Tewel field alae belpe determine whether this
gomtrol register will verpnnd to TDENT commmands.
T anyv level bitg of 3 received TDTMNT command
mateh the Level figld in this repmiater and there iz a
miateh in the destinatinn mask, the BIIC will arbi-
trata fur the IDENT. This lets you propgram the
AT to reapond tn TDEN T enmmands that mutch
the level exuactly, nr to IDENT commanda thal
maleh Lhe lewel on o preater-thua-ur-egoal-Lo
buasiy.

The BIIC does ool lewn=mil wn erroer Lolsrrupe re-
quest I ocooe of the Level hity 1s zot.

Veelow, The BIIC asweys the veelor o Lhis Tield doe-
ng ercocioburrupl sequenced. I teansmils Lhe voo-
tor when Lhas nede wins an IDENT ocbileaiion
eyvele on o [DENT wun=action thul wpalchoes Lhe
vindiliond in the Ervor Interrupl Contrul Begistor
The KABZD madulle waes L Yoo Loy bield ondy when
W fuaelione o ae 'O conlroller.

D.5 BCI Gontrol and Status Register, BCICSR

Processur inilislizalion microvode foads Lhe BC1 Control and Stalus Heplizton,
and gollwiee should leayve 1L unchersged.

Mode privede space addeezs: 2005 0028

MNodespace address:

BUIRSTEN
(RW, TBCTLOC, 1WA
Bit (173

I-1¢ DRI Registurs

b + 28

-Buret Enable, When BITRESTEN iz zer, the BT ag-

serts BT NO} ARB L comtivmoual v after the next
succeaaful arhitration, unkil the BUTRESTRER it ia
rereth or the BOT MAT L aignal iz asserted. The an-
sartion -of BOT MAR T. does not rerset the BITR-
STEM hit. Tt merely clears the harat tode Atste 1n
the BIIC that is halding TIT KO AT L. TTnless a
suhsequent transaction clears thia hit, the next




a

Auccessful uybibrolion censes the BLO to again a3
gert BT N0 ARB L eonlinmonzly. Note that loop-
haek trunsaclions muzl nob wee the barst mode.

1BIT161614131211108 8 7 6 54 32 O

|
HHRIEK

RESCRVED
T HEITAL

RLIRGTEMX

| | !

EPINTR 5TGF FORGE

MSEM

BLESTEMN

STOPLM

RESEM

IRCHTEM

INWALEN

WINYALEM
LIGEREM

diLp -—

BICSHREN

HMTAEN

EFMNTHREM

" PMXTEH

HEOEWVER

RESERVEDR T DIGITAL

WL 05D

Fipure D-5: B{CI Cortroel and Status Register

TPTNTRSTOF TORCE
(RAW, DOLOC, 5C, NA)

Bit {163

IP InterruplSlop Force, When IFTNTRATOR
FORCE is sed, il [orees the BIIC to arhitrata for the
b mod Leanemil o [IFINTE command or STOP
enmonandd, neing Lhe |PINTH Degrinstion RegiAtar
for Lhe destinetion Licld, The BITS clears the
IPINTE/STOPR FORCE bit when it tranmita the
IPINTR vommund, regnedless of whether the
transavtion s completed aacceseflly, Hoftware
pan monilor the BV {4:0% lines to determine
whether Lhi transocLion i2 completed normally

BIC Regristers  D=11




MSEN
CHAY, 0L, 1)
Bir {133

EDUCSTEN
(RAY, DL, DNS)
bit {143

STOPEMN
TR, DTN, ThE)
Bit. {143

RESEN
(W, DCLOC, 50
Bit (125

IDENTEN
(HAW, DULOC, 505
Bit {11}

THVALEN
(RO, THOTARC, THE)
Tit {1

WINVALFN
(FLW, TG, SO0
it {4

UCSIEN
RO, DCLOC, DS
Eil {&;

D12 B Hegiaterr

Mullicusl Spaee Enable. When MEEN 1 uel,
the BIEC asserls BOCI SEL L owed Lhe appropreiole
Bl S0 300 code Iodlowing peceipl of & road-type
or write-type commaned directed at broadeast
apace. This hit is normally left cleared, so the
F AR ypdule does not reapond to multicast epace
cornmarads.

EDCST Enable, When BDCSTEN 14 sel, Lhe BIIC
azzorls BUCL BEL L wnd the upproprivte BCL SO
4200 % code Tollowing reverp of o BDOST somemurnd.
This bkt is normally Lell eleaced, s the EASED
mochile does not respond o BDUST cuminands,

STOP Enable, The KAL) module does not re
aponed to the STOP command; this bit zhould e

main cleare:d,

BESERVED REnahle. When RESEN ia set, the
BOC ety BET SR Toand the appropriata BOT
S0 (20} eode following receipt of a RRSERVET
comnund eode. RESEN is ngrmally ¢lear

IDENT Epoble. When IDENTEN ig aet, the BIIC
azzovle BCL SEL L und the appropriates BCI SC
£2:00% code lollowing veeeipl of un IDERT com-
mand, This bit aileels only Lhe vutpul ol SEL and
the IDENT 3C code. Therelors, the BIC olways
participate: in IDENT tranesetions thal sclect
this niode, even il IBENTEN is chered,

TWVAT. Enable, YWhen INVALEXN i3 set, the RITC
asgevta BOT SR, L and the appropriate BOT 50
$2:00 cowle following receipt of an TR VAT, cmm-
mand, Processor initialization microcode sea TH-
VALEN tn enabla the port contraller tn forweard
VA XBT invalidate transactionzs to the cache tag ar-
ray on the M chip.

Write Tnralidate Enable, When WIKVALEN is
aet, the BTIC pagerts BCT SRET. T, and the appropri-
ate BCT EC {2:0% code follovwing recaipt of & wriks-
type command for which the addresa ia not in 190
apace. Procerant initialization micrnends gets
WINVALEN tn enable the BIIC to farward YVAXTEL
wrile nddredmes to the port conbeolter, o il, 1o luro,

cun send invalidats requests tn the cuehe far weray
in the M chip.

Uaer CRT Space Tnable. When set, this bit causes
Lhe BIEC bo nszert BCI SEL L and the appeoprivle
BCI SC ¢2:00 vode Fdlowing peceipl of o read-Lvpre




EICHREN
A DELOC, 30
Git {72

INTREEN
(R, DR LG, LS
Bit {6}

1IPLNTREN
(R, EHOLOC, B0
Bit {53

PHEXTHEN
W, DCLOC, A
Bl <4}

or write-tpe command divected at the BXCT Rop-
ister on the EARZD module. Procossor mitinlizn-
tion miermeode =el: OCSEEN Lo coable YA X B
accead to the RECT Repriutar

BIIC C5IL Space Enuble. Wheno BICSEEN 1z 2oL,
Lhe BIIC swwerls BCI SEL L und Lhe apprapriala
BCLEC {20 eode [ollowing roceipt of a read-1ype
ar wrlle-lype command to its BILC 5K 2pace ithe
lirsl 856 bvles ol this node's node apace), Processor
initialization microcole sete BICSHREN to enahle
vA X Bl accesz to the BITC CSR apace on the K AR
Tiale,

LYNTE Enahle, When INTREM ig ast, the BTG as-
aerts HC1SELL ] and the appropriate BET & {2:0)
code following receipt of an TNTR cnmmand. Proe-
egs0l initialization microcnde seta TINTRT,.

1PN Enalte, When TPTNTREN ik aet, the BIIC
agserts BCT BRI [ and the appropriate ROT BC
£4100% code following veceipt of an TPINTR com-
rnand that matches the TPTNTH Wask Register.

However, IFINTEE™ enahles only the TPTNTR
SELSC code, The slate of IPINTEEN does not de
cerreine whother the KABZD nodnle receives TR
INTR commandz, Seftwave ahonid clear the
IPINTH Muosk Regizstor to dizable receipt of 1F-
INTR eommancz, Proceszor initialization micro
cocle zols LMV STHEXN,

Pipeline NX'" Enable, ¥When PAETEN ia zer, the
BIC azgerts BCT NAT L for an extra cycle (one
more than the number of longwords transfarred)
during write-type traneactiona, Thig extra BOT
HET L cycle occurs after the last NXT L cyele far
write data. and is nsed to inerement the write-ailo
aderess connter to the address of the command!
addreas dara for the next tranzaetiom. Proeerent
initialization microrode asta PRXTEN when it
grle Lhe pipeline enable bit in the povt conrroller
CHH, to enable the pipeline mode for memnrey
write tranzactions, increaring the efficiency of the
PrOCERE0L,

KOTE

If ENBL FIPE (PCrncl CSE bic {1351 93 =et, PIWVE-
TEMN must be sot ag well, TF ENHT PTPE is cleaT,
PR XTEN muat be clear
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RETOEVEXN ¥When BETORVEN is set, the BILIC nsserls the RE-

R, DOLOC, NA) TRY Timerut (BT Event, code instead ol Lhe RE-

Bit. {0 : TRY CHNF Baceived for Master Porr Commarad
(RCR] Event code followhing the ooenmence of a KE-
THY timeoul, If RTOEVEE iz cleaved, the RIIC
will ot azzcrl the ATO BV code in place of the
HUR EY code folluwiny u retry timeoat. Homrever,
the RTO bil in the BER will be set. and the BIT
will generate an ciror inlervupt i error intermpts
are enabled. Provcesor mmitinlization microcode
rets RIOEVEN.

D.6 Recelve Cansole Data Register, R{CD

The KASSD module reesiven data from other processors in the RXCD Repgis-
e, pme borte at a time, This regierer i implemented in Lhe poet controller, not
in the BIIC.

3 1816814 1211 37 1]

| _ 0 u
FESERVED

T2 DIGITAL
BLSY

RESERVED TO BIGITAL
SEMNER MOOE 1D

DATH
[l O30 -0k
Figure D=6; RXCD Roepgigter
Muode private space
address: A0 (300
Nodeapace address: kbl — 400
BUSY Busy hit. The receiving lovall KABZ0 module
Bit (7)) changes BUSY lvom 1 to Qafter readingthe BRXC D

Hegister, The sweading proceszor changer BLUSY
from 0 to 1 when il wriles duta in the REOD

Eegizter
SFNDER NODE TN Tdentifies the sondor’s mode ownber:
Bit ¢11:8
DATA . Tata received. 1 communicalivns between the
Bils ¢7:00 ) coteles of twro proceesers, Lhe data is 5o ARCTT
character,

P=14 FEIIC Register:

S —



B.6.1 MFPR Instruction for tha RXCD Register

Softwrare can read the RXCT Regizter an the lncal KAHYD module with an
WEFR inrtmetion.

If the BUJSY Wit is eleared, op character has been received. The MFPE
mtruction signals this condition by setting the ¥ bit in the PALL.

If the BUSY bl 1y eet, o chuarseler hos boen pvecsived, The MPPIU inatroction
raads the: Date uod Sender Node ID fieldes nnd ¢leacd the BUSY bit to indicate
thut the RECD Eepizlor ig [rec bo peccive anolher charscter, The MTPIL
indtruelion signals Lhis condilion by elearing the ¥ bil in the PEL.

D.6.2 MTPR Instrugtion for the RXCD Reglstar

Bollware ean write the BXC1D Hegister on a retole proeessor vn ihe VAXBI
bus wilh an MTPRE inetruction,

IT the BUSY hit iz set. no data ia transferred, The MTPR inzlraciion signols
thiz condition by eetting the ¥ hit in the PEL.

If the Busy hit is ¢leared, the MTPE writes the Data and Sender Node [
fields in the remote RXCT) Regiater and seta the BUSY bit to indicate that
new data iz in the regiaier. The MTPR inatruction signala this condition by
clearing the ¥V hit in the FRL.
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Appendix E

Port Controller Control and Status Register

The: porl cendtoller CSRK pertorms three fimetions that are eentral to npera-
lion of the KAR2D module:

1. Providea a repd-only interface hetwesn the module und Lhe cuntril panel
that lets softerare and migroeode examines awitch pusilivns and ofT-modele

sigmals,

2. Enablez software control of some module fonetiong

3, Stores mowule and VAN HT bus atatz informaticn.

tThis register iz accessible in the node private addross spaee vl address
2008 8000, Wa nther node on the VAXET hus eun rewd or weiee il

When a VAKX BT error accure, machine-check microeode copies bils (22:16, 14
tothe MTEMPC Regizter in the M chip and to the sl is waoed on Lhe stack al
&P + 14, where they are availahle tn exception hundler sollware (2ee Section
A2 and Tuble F-3 in Chapter 6.

RETRT IILT
Rit (313

AL LG
Lat (00

RO}
Aute StarkTIull Puwerup Option Bit

1=Hull

0= Auko 3larl

Ruluted zipgnal oo FNLRETRT HL.TH
Blodide 1O pin: D&

RETRT IILT shuws Lhe position of the lower key
awiteh oo the eooieol panel. Microcode checka the
gtatus ol Lhis bil (o determine whether to reatart,
(warm vr eold) ee-go Lo eonsole mode at powear-up and
fullowiny un crror halt condition,

RETRT HLT is 1 v all KASZ0 attached procespora,
airee Lhe zignab from the contrel panel switch runs
oy bo Lhe primary processor

(BECh

PhysicalLogical Console Selection Bif

1 = Loyzical

t = Phyzical

Helated signal name: PNT CNEL TOGIT
Modnle TG pin: TA2




13022327 20 d62d 332227 19 1E-T1G1Ed1312:1109 &2 T A R =2 4 2 1.1

-

RETATIILT Al LRI INTR
CHSL LOt _J ' GLA CRD INTR
CHELERD _ ORI INT ENAL
B' BESET 5 o IP MTH
Bl 5TF i CLR (P TR
ENH aFT H¥ R
EELF-TES™ MA&E o CLR RY KO
ALN RXIE
S B Erg. TR
EVWENT L2I< ' | : LT R ANS IYIH
WRITE MEK N CHEL NTA EN3L
EWMTA T RESERYED T Duts: Tl
FYRT 3 ! | T S MEar
EVNT 7 | CHE FIPE
CVNT - AR CR
RUE: WINFE

LG 438 2R

Figure kF-1:

CAS5L ENE
Bal £22%

BI RESET
Bit (28

Port Controller Gontrol und Statuys Regialer

Microrode readr thia kit tn determine the consule
gouree, The physical ennanle is gevisl-lioe unit O,
which iz normally attached toa tewrinul. The logicsl
consale is anather processar nn the VAXBE bus.

(R0
Console Seenre/Enabled Seiection Tt

i = Comsole Fnabled
0 = Compole Serure
Belated signal name:
Module 10 pin:

UM ST, FENE phows the position of The upper Eey
Awitch on tha eontral panel. Microeode ohecks this

FRKLCNSLENEH
[25H!

hit when the conanle sends CTRLAE, Lo determing

whether conand e funetion: are anpblod

CONSEL ENE is 1 on 511 EAGED atloched procesgors,
aincathe aipnal from the upper key switchon che con-
trol panel rens only to the primocy processor,

TR
Syt Beset Control Bit

E-2 Port Centroller Contrel and Statae Hesrister




Bi 81TF
Bit {27

ENE APT
Bit (261

SELE-TEST PASS
Hit {23}

Redated signal noame: BIEESET L
Module IO pin: Dad

Boftwake canrconipletely reser the VA K A2 systam,
inéluding YAR BT memaory, by setting BT RESET
Biettivig thin hit ditnulztea A pawar-up Requence by oy-

" cling the BT AC LO L and BL I L0 L sipnals. Wit

iop O clewra the bit, bot this has no vaeful «ffeot,
Deaieser whisrisvey b iy sel, the resulting BI DCLO L
sipral cleos it.

(R _
BelfTest, Fast.l'E-luﬁr Selection Bit

1 = Slow Self Teat

() = Faat Self-Test

Related signal name: ETSTF 1.
Module T/ pine | Dlily)

Mirrocode reada thia hit tn deteyming whether toyimnm
the almw Eelf-t=st nr the fart gelf-teat.

(RE1;

AFPT Connectisn Status Bit

1 = APT line not eonnected-

0 = APT line connected

Rolated siponl nume: EXT ENE APTL
Ioduie I'O pin: Cda

Sollware con vead Lhis il we delermine whellhor oo
AP ling 12 connected Lo serial-line unit 0. AP (Au-
totnated Produel Tesl) is o testing system used by
DIGITAL mannfaclmring,

{HeadWrite by microcedo)
Self Tesr Btatns Bit

1 = Buceeprfir] self-test
[ - Failed self-test

Self test microcode writes 1 to this bit at the end of a
succeasfill aelf-test, either at powerup or from the
comsole T (Teat) eornmand. The BI T 1O T, pignal
clears the Salf-Tast Status bit at powerap,

When the Belf-Teat Statun hit ia cleared, the KA 20
Toodute apgerta the BT BATH I gignal on module 1/0
pin D51 and it turne off the teo vellow self-teat-
parsed LEDz ot the modula.

When the Seif-Test Statun bit 15 set, the K AS20 mod-
ule dearserts BI-BATL and turns an the twao vellow

aelf-tert-paared LHDE on the mndule
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RITN (R

Tit {24 Program Mode Run Bit
Helated signal name: FNL LN LED L
Module TO pin: L43

Micrncode sets thivbit Lo indicele Lhat it is in the pen-
gram L'0 mode; mieroeode elears the bit when chang-
inp to eomsole modo.

The vunsule microcode togales thiz hit each time it
recognies 0 {BREAY ¥ characrer on aerial-line unit
0. This is an aid in treublezhooting a dead eonanle ter-
rainul. When KUMN L toggles. the Bun light on the
eooleol pancl flashes on and off to indicate that the
CI'U recognizes the characters tvped on the wonsole
tecminnl. I the contred-panel Bun light, flashes and
the Lertminal iz depd, it indicates that the problem is
inn Lhe oulput path to the cemaole terminal or in the
terminal itzelf,

WWIE T HeWn
Rt &1 Wrile Wyrong Parity, Even EBytes.

L = BHorce wrong parity genevation and disuble
parity checking of even data hytes oo the
DAL s

0 = MNormal parity generation and parity chevcking
al Lhe even bytes on the AT bus

Seli-Lezt microcode and diagnostic aoftware can aul
WWIE to foree wrong parity on the aven bortes of the
DAL bus to, in turn, force wrong parity an either Lhe
eache or BTB parity RAMa on write opevarions. This
lunelich aleo prevents the port eomtroller from de-
lecting a cache av BTH parite erear on swven bylos,

Micrecode and diagnostic softwrars can clear WWTE
Lo regurme novmngl parity npevatinn and checking of
cven bytes of the cache and BTD parity BEAMsy. Nole
Lhat bit {15} performs an equivalent funclion fur

ocdd bytes.
EVENT LOCK {Hoead Write 1 to Clear)
Bir {23} ~ Event Code Eyvove Bit

1 = Event code is locked
N = Bvent code 1/ unlnckead

The port. eontroller sety this bil when i detects an er-
ror cnndition on the Bvent lines {rom 1he BIIC, Onee
Fvent Loek is set, bits {21:16% are latched and no
Innger reflact the atabe of the BIC Event linea,

E—4  Port Comtroller Conteol and Status Regiater




WRITE MEMORY
Gt (213
EVENT4 — 0

Bivs (20:1675

Boftware can clear the it and walock the latched bits
{91143 hy writing 1 to Farent Tock, Writing 0 to
Trent Tnck has nio affect.

(R0
Memory Write Transaction Status Bit

1 = Error 1o Wrile Operalion
0 = Errer in Monwrite Operation

U'he port controtler gets this bir during memory write
tranaactionm, twio oyelea after the BIIC aszevts KAK
Request Acknowledgel. Write Maworr revnaing ast
as lonyg 1A mamory write fransachions ennéinue. Any
nthet type of YAXBI tranzaction clears the hit. If the
BIIC sipnaly the ocearrence of 2 VARKDI ervor condi-
tivm, the port eontroller latehes Write Memnry with
Lhe evenl vude bils when it sets Event Loek.

Wrile Memury loty software determine when an er-
vur g associatod with o pipelined VAKBL memory
wrile lransgelion, dines errord may pPu wondeteewed
until the porl eonlroller begins o subseyuent
Lransielion.

TR
Yax Bl Transaciion Bvenl Code Bitz,

The port condroller checks Lhese bits for crror codes,
It it firwlz an errar eode, Il latches bitz {20016} and
Write Memory, sets Event Lock. ond invokes ma-
ching check microomle.

BEwvent eodea (hex) latched by the povt controbler:
3 Bua Timenut (BT .

15 Read Data Sobatitute nr REGERV LD
Atatus Code Teesived JEDEDD

18 Mlepul CKF Bocedved for Muster Porl
Command [(TORMO) Cnmmand

14 MO ACHK CNT Revsived for buster Porl
Command {MCTWAC)

1C TMeral CNT Teceived by Maosler Porl fox
Tiata Cyole (ICRAETN

1D RBatry Timeout (RTCH

1E Bad Purity Received During Muster Purl
Trupnsuelion (BPR

1F Muster Tvun=mil Cheek Brvor (BELCE)

Purl Conlesl ler Conten! and Staoas Begictar  E-5




WWPO
Bit (tay

PARITY 'RROR
Bit {145

TNUL PIPE
Bit <13

Aller ihe mochine-check exeeption handler deales
with the cevor, it should write 1 to PCnt]l GER hit
£ 22% Lo clear Event Liock and release the lateh on hita
¢ 2016 and Write Memory, See Tahla -1l in Chapter
a for 5 fall ligy of the event codes.

W)
Write Wrong Parity, Odd Bytes.

1 Frree wromyr parity gemeration sod diguble pas-
ity checking of the odd byeex on the DAL bus

.+ Mormal parity penerution aod paeily checling
of the odd bortes on the DAL bus

Selftezt vnicrnoode and diaprostic aoftwure csno acl
WW PO to foree wrong parity on the odd bertes of the
DAL bur fo, in tumn, foree wronyg parity on either Lhe
cache o HTH parity RAM= on write operations. This
funetion alzo prevents the port conbroller from de-
tecting 4 eache ar BTH purily reor vnoodd Byeies,

Aieroeode and diapnostic sellwwre ton clear WWED
tn resums normul parilty vperalion and checking of
ndd bytes on the cache and BTE parily RAMz, Note
that PCrtl OSSR bil {2353 pn:rlmms an cquivalent
funetion [or even byles,

MaeadWrite It clear)
Parity Error Status Bio

1 Parity srror detseted by the povy controller

Ay No parity evror d:-!t.t_mtud

{leared hy BIDCLO L

The part conteoller sels Lhig hiv when it decects a par
ity error nn datg read from the cache RAMs or BTE
RAM= The port controller wsserts the PCNTL EH-
ROR L zigmal 1t the sume lme Lo nolily ihe M chip of

the o

I

Enable VAXEBI Pipeline Mode Contrel Bit

1 = Enable pipeline mods
0 = Disable pipeline mode

Cleowed by BI DC LO L

Dipeline mede lets the port conrroller port the next
VA X 3] transaction to the BIC withoye waiting until
the current transaction is completed and comfirma-
tion is received,
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TIMBEOUT
Bit {133

Rasemred tn
DIGITAL
Bt {11}

ChEL INTIL ENBL
Bit {107}

CTLEAR CNSLL
TNTR
Fit. ¢4}

However, to aid error recovery, the pore controller
elirables pipelining during write tromgactions to 70
apare, regardleza of the state of this kit, Thiz lets
micrncode wmalke aure that the traneaction is com-
pleted, m an errnr 18 detested, hefore it starts the
next transactinm.

NOTHE

['ENBL PIPE iz sel, PR ATEN (Bl Conitrol Hegister
hit €431 muzl be wol as well, I ENBL PTPE i8 clear
PNETEN muzl ke clear,

(HeadWerite 1 to Cleart .
Fort Controbler Timeouat Bit

I = Fort comtroller timeoat ervor
{1 = No port contraller imeonrt arror

Cleared b RTTIC 10T,

The pnrt comtroller atarts A fimer when it receives o
command from the CPTT to perform o VAR LT Loanaue-
fion. I the tranzactinn has not been eompluled 126
milligeseonda luter, the purl vonleoller 2oz Lhiz bit
and guaurls e PCNTL ERROR L signol vr oolily the
M chip ol the croor.

(R
BXCD Lovicul Congole lnweerupt Enable Control Bir

1 = Enuble inlterrupls [rem the BXCE Reglsler
O = Disuble interrupis from Lhe RECD Register

Clearod by BL O B L

Ppdcessor iniliolization microcede sets this bit fol-
lowing zell-iest 1o enable interrapta from the RXCT
Eegizter With thiz bit set, an intevrmapt oceura when
the BLISY kit in the BXCT) Hepiater iz aet.

Goftware can disable RXCT Begister interrupta hy
writing 0 to thia Hir.

CWrite Unly}
Clear RXCT) Oovenle Tnteyupt Bit

Tnterrupt handling rnicm-n-:.-ﬂe oritas 1 to this hit to
eledr POntl GER it (&8, CKEL TNTR.

Fort Controller Control nod Stutas Togisler  B=T




CHSEL INTR
BiL {82

RXIE
Bir {72

CLE BX 1RG4
Bit {83

RAIEQ
Hit {53

i CER
RECD Cunsule Interrupt Bit

1 =RHEXCD inlearupl pendiog
0 = Mo BXCD incorrupt ponding

T'he pove contraller sois this bil when L logieal eon-
aole i3 enabled and the EXCD BUSY bit changes
from O to 1, indicating that new data iz in the
reEizheT.

i BT
RCXB0 IoLterrupt Enahle Bit

1 = RCXKBD inlerrupl enahled
O = RCXKBD intertupt disabled

Clewred by BI DC LO L

Sollwure vun enable or disuble intetrupts fom the
ROCXED conlroller by sutling or clewring thid bit. Ton
muzt s¢l RXIE belore porlormiopg BRESO 150
Tunetioms.

CW i Oholyd
Clear BCXES0 Intorrupl Beyguest Bit

Interrupd handling microcode wreites 1 w Lhis bil Lo
elear the ROXO0 indartupt reguesl bil, T"Coll CSE Lk
8k, alley peadiog i,

(B

BRCXAS0D Lntereupl Beguesl Bil

L = ROX50 incerrupt vegueel pending

1 = Mid RCXG0 intevkapl reguest pending

Cleared by BLDC LO L
Cleared b writing L ¢o PCntl O8H bil {6}

The potl controllor sols BRE RO whcnover 1L rovelves
BEX INTEA o BEX INTHE pulaes lvem Lhe RCXS0
controfler, HX INTEA zignals the completion of cach
pperativn, and BX INTEB =ipgoul: u changre in the
BEXESD deive slulus. .

The port cosdroller ORy BX TRy wilh IF TNTE and BL
INTH4 Ly produee: B INTE4 al 1PL14. Thereloce 1n-
loveupl bopdling pieroeode repds BX IRG, when 11
respondz Lo a BL INTR4 reguest, Lo delorming i Chye
redquest 18 eoming from the RCXa0 eonlroller, Bicyo-
cole clears BX LR after reading id, by wriling 1 Lo
PCnil CSK bic (65,
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CLEATR IT' INTR
B {42

1P INTR
Bit {43

RO TNTRE FNET,
Bit (0%

CLEAH CED INTR
Bit ¢1%

CRD TNTR
Eit {03

CWwrite Ohlyd
Clear Tntarprocerrnt InterTupt Reguesl Bit

Tnterrupt, handling micvuende weiles 1 te this bit to
clear the IP INTR tul, I'Cndl SR bit 433,

R
Interprocessor Inlervupd Heoguest Hit

1 = Tolerprueessor nlorrupt requeat pending
0 = My interprocessar intarenpe request pending

Clepeced by BLDC LO 1L
Cleowed by writing 1 to POnt]l CEIL bit <4

The part control ler rets this bit when it reecives an 1P
IN'I'E request fram the VAXEI bus. The porl control

ler C1Ha TP TNTR with RX IR and BI INTR4 at 1PL
14, Totemrupt handlivg cuerovode clears [P INTH as
it handles inlerrupl reguesls, by writing | to PCntl
CET bat (43,

(LW
Covrevied Read Data [nterrapt Enable Contrnl Bat

1 = CRI} intenmapt enakbled
0 = CHD interrupt diaahled

Clenred by BT TC TOT,

The BIIC on the KARZ) module renecalez o cor
rocied vead data inkerrapt when o single-bil crror oo
cure in the VAXDEL memory urray wnd Lhe momory
has corected the datu. Ervor lopping soliware uses
thiz information to keep track ol soll copors,

Write Omly)
Clear CGTRD Intervupl Bil

Toterrupt hundling micrecode writes 1 to thia bit tn
elear the CRD INTR bil, POntl CSHE hit 403

IO
CRD Interrupr Bit

Cleared by writing 1 1o PCntl OETR bt (13

T he pert controller aste CRD INTR when the B11C io-
dicates that it haa received corrected read duts ond
CHLD INTR FNRT POntl CER bil {230 is gel. luler-
vuph handling mieroende elewrs Lhe bil by writing 1o
FOnt] C8R hit {17,
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Appendix F

Internal Processor Registers on the KAB20 Module

Fowean use thae eansole BT command o moceocuds BMITPR und MEPR inrtrie-
Livns Lo acesss these repimtara,

The fllowing table lists the 1PHe and theiv uddresse.

1FIL
Addregs
{hex) Muemonieo Mame
0 K&F Kerng] Sunck Fointer
L EST Exveutive Stack Princer
Z S5 Buperrivar Stack Printer
3 [T4p Uwir Stuek Painter
4 T8m Interrupt Stack Pointer
A TIRE B Daae Meriater
2 PR 0 Length Ligmister
A F1RR Tl Duse [begrister
B FILR Tl Eenurth Liegiater
0 HRR Svutem Buce Hegizter
I 8LR System Length Hegiarer
In T RE Trovess Control Block Bars
11 HORR Syslem Control Bloek Baae
12 TR Interrapt Priority Level Hegictar
13 ASTLVL fsynehronoue Bratem Trap Level
14 STER Folbwara Interrupr Hequest Hegister
15 ISR Eoftware Intamunt Sutiinaey R isler
16 'k Interpracears Interrupt Rowizlor
17 ICCS Interval Clock Contral Reginlar
1% NICL Next Intermeal Oinuinl Reisler
1A ICIL laterval Count Regisdar
1R TOMOLR Tisue of Dar Counter Res el
20 LECE Conecle Tranamin Fufar
A REDDE Conenle Heceive Data Bulfs
2z THRCS Conecle Iranamic (285K
23 TEDE Crmzale Tranamii Thala Bl e
24 TEIHL Tranalation Bulter THaalile Rowrslor
25 CADE Cache Diaahle Register
26 MCESE Machine Jheck Frroe Swomory [ogister
25 ACCS Flnating Point Acelerolor €58
ot WEEA Wriceahle nntes] Slove Sddres: Ruegislor
2N WD Writeanle Unneenl Stove Toata Regislor
2F WAL Writeahle Concral Store Toad Regisler

(Camtinacd oo newt gaoe;
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1P

Address

{he=x Fnemonic
AR MaFIEN
an TILA
AL TRIE=
b PRI

3K SITH

alr TRLHRK
Ak RY0H1
| DR
1] TR
il THETIEL
od RROE2
5] RETIRZ
G4 TX(IR2
aT TXTIBZ
o4 LR Bty
o4 RALHE
G 1a] PRI
ah TN 1 EY
&l KRG
an CACIIEX
L BINIL
ak BISTOR

Mo

Mooy Manazgement Enable Hagrigter
Trunslatiaon Butfer Invalidate All Boprizler
Translation Butter Invalidate Siogde Ruogizier
FPertortmance Monitor Tinable Buegizaere
Byetem ldentification Rerister
Tranalation Buffer Checle Reinler
erial-Line Toit 1 Beeeie: C5R
Serial-Line Unit 1 Beceiwe: Dula, Bullse
Herial-Line Unit 1 Tronsmit 53R
Sepinl-Litne Unit 1 Trnsman Thaca Butter
Yeriai-Line Unic 2 Beeeive O5R

Serisl Line TTnit 2 Beeeive Thala Buffer
Serinl-Line TTnil 2 Transmit (HE
Serinl-Line TTnil 2 Transmit ata Butter
Berinl-Line TTnil § Rueceive (SR
Serinl-Line Tnil § Receive [bata Buffer
Seripl-Line Tonil § Transmit G2
Seripl-Line Tonil & Transmit Data datter
Tewpve: Donrial e Tata Repiater

Cuvhe Trealidhate Regiacer

A XRT Nole TTr Hegiater

WARXERT 8inp Begister

Agvou examing the farmatk of these vegislers, keep the follnwing three con-

viontions in mind:

[} oM vead

[ L =

Hex Dee. Name

{H} . Ji%a &

Head s zero,

Sollware must supply zetos.
Blicracode daocg ot foroe mevny o cheels o orrors,
Theze bita are vead back sy wreillin,

Lol on write.

Format

Kertel Stack Prointey

M AN FRFEL IR AIRII M M MEITIERIAIZI21N108 & S 6 4 371D

lELAL

K.SF

WAITE

K&l

LI Sud-Ba

F-2 TInlorna] Procesane Hegisters on che IJLARSD Module




Hex Dec. Name Formut

mn 1. &P Faerullve Sluck Poloier

I EMMMTFAREFIEER NI MIBIAE I N I09 § F G o2 3 E 10U

MEs ESP
WRITE ESP
WLU 3L-06
1
i
(I 2, SEF Superviper Stack Pninter
A RNIRIRATARAS M AZLAANNZ0 AT 1E TH 121211y B oy 2 b1 22 G
HEAD sSSP
WHIT: EEF
WLO-AA1-E5
03 3. LIsP Ugzer Stack Pointer
BIEAMGIEPIAPR M PG AI20HIBT 1B 1E3T 210 B & S E b A 2210
ke . &P
WIEITE sk H
!
Wl (LLA0ES
ik, 4. =P Interropt Stuck Poinbar :
|
|
SRR ARRRAMEITIAIAMMNMIMEITIGIE 413121110 Y H YT &8 4 4210
AL ’ 15P
WREITE ISP

rELO-043.7%

Lorernal Proceavor Besisters on yhe WARIM Windule F-3




Hex I¥c. Nama Fiir st

[ 1] a. PIGI I'0 Basce Kegister

130 MEITAEIE 2L A0TSR0 &2 7T R4 3210

nEAD 1 ':Ii POER 0o
WHITE ®ou POER * o
Wl O-LdLRES

PIER contains the vicrbal addeess of the begin-
minyr of the 10 page able.

0= . PFIT.TR PO Lenglh Bevigter

ATA0 2RI AEIRPAIRAITII MM ITIGIR A1 B & 0 4 22 170

FFar 1o ood N on raLA
."-'l.ETIL‘n-'L
WHITE % = a = :a-:l ' £ X POLR
,'-.ETILU'L EINNER LB

FOLE tella the size of the ') page calle in
longrarnrda. ASTLVL stunds for usyncheonoms sya-
tem trap level

(A 10.  P1BH F1 Hasze Registar

GIEUYER AT EG2EAAFR T IR A IE 111321t 0 B o2 4 B2 10

-

REAT FiAR IIII n
WHRITE F1ER Hom
RY_1 4B ES

F—4 Intermal Processer Megiscers on the BASSD Modul:




IHex Deo, Mama Formut

I"1BR coptains the virluol addeesz of Che pase 1e-
ble enlry oy Lhe hoxd wonsed pace el 1L zpaee, [oi-
tinlly 1hiz address is 4000 0000,

(o 11.  PIlLR Pl Length Hegister

BRI EHIE 2T 0PN IA2IN 1200151716 L4112 0D B T A B 4 3 P 0 G

REAZ Joo0DQOad0o0D0d PILA

Wkl TE ¥ oM N ¥ KK KM KK F1LA

F1_0- 44506

F1LR tella the nurmber of nnmexistent page tabls
snirisy in P1 space.

0c 12, abR Syatem Dase Register
FTAMI B VAL AR NN TIBISIE T AIZ1ZMNIIDE A P F R £ 3210
nzalb oo : GBR PHYSICAL AODRCSS nao
WRITF {x » SBS PHYEICAL ANCRESS 5k
- _0-4a5-8S

ELRE cnntaina the phyzical haae address of the aye-
tem page table. '

oD 13 SLR System Length Register

MR FRIEIV AR A FEITM Mg sIRiL T ATy 8 5 8B4 371N
RE2Z JOO OO0 O0O00O00D 5LA
WRITE Wk X X ™ o® N ¥ A |-c| ZLR

ML a8 B

Internal Prossasor Dewisters on the KAS20 Mudul:  F=5
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REaL

WwH IE

LAl

“WHITF

Hex Dec. Name Farmat

10

ELE telly the sive ol Lhe gysiom page table in
loopwords.

I'CEE Process Control Block Base

ITANHMH 2G24T BTG IR 131211109 A Y &R B4 2210

FrBB PHYSICAL ADDRESS

oo FCER PHYSICAL ANTIRESS 00
ki L C-ASLRG
PCLRDE containg the physiewl wddeezz of the process
costtrol tlovk.
11 b £ 1 Syvatam Conbrol Bluck Buso

ST XA IR IFIAIT G4 I e B e R4 3210

BOES PHYEIDAL D DRESS

]

a

RCEB HYRICAL ADDAESS naoooooaan

WLl ehi-BE

SRR containa the physical addeeqa ol vhe svalom
contral hilnck (BCT3 The SCE Ls w luble of veclars
uzed to aerviee exceptiony wod wolerrupts {seo
Chapter 5.
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Hex Dee. Nome Forinat

12 18. TPT.R Interrupl Privrily Level Rapister

M3020 QI LIG QL FAFRITAMECHIFTEIEIA TN 8 7 6 =04 7 10

HEMD DHhaoduaouooDoo0 00000 UUDDODOCODOD 1ML
WHITE HON M M OE M oM KN KR X oM ON MoK X x M OE MM K K X M E LK 1P|
MI3-E2-35

Writing ta IPLR with the MTPFR instruclion leads

e processor priovity field of the BEL, PEL bils
420:16 are loaded frovn TPT.R bits {40}, Heading
*LH with Lhe MEFFPR instructinn readathe proces
gor priorily [icld of the PEL.

11 10 ABRTINL  Asynchronows Svsiem Trap Level

STAUH 2 S e dR 2 QM B 2N 209" RIZ IR 4134211109 B » 29 4 22 10

R |l'I-IIIIZIlEIIIIIIII.'I-IIIDDDDEHUDHUDUUUUGQE‘UUU ¥
AFITII'u’L

'!".'n-TEF{HHIIIIKKH}IIIKHHKIAHN:lii:!::':x:ll.:llr: s
ASTLVL
ML SLY-BR

ABTIVL tells the most privilepged wecess mods
rrmnber for which an azynolronows syvalemn trap is

pending,
14 20. SR crftwrare Interrupt Request Hegisior
AT 30NZEATICIEAIRIIMZ0TWMIETIAIECE 411211109 8 F 53 2 1 7110
RCAT: ILLEGAL TI* AEAD
WRIT= h..:-a.:-:.::x:l-:-x:;::-ruu}::-;:-::{_:—-__:—;.:-:xxxx:.-uﬁ::.;x:-: SIAR

LAl A543 75

Internal Procecaor Lepictera on the KAN2D Madule F-7
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Hox Der. MName Format

Software cam execnie an MTPR instruction to
STRE to request an interrupt at the level specifisd
in hita {3:0%.

15 1. 28R Bnftware Interrupt Summery Begistor
RIRIICIEITIE IR LA N 201 A 1161141212110 B 2 E R 52 T 0
SEAD ZI5R
YWRITE nlﬁlﬂkxﬂxﬂﬁﬂﬂﬂ'wxaﬂxi S'5R "

FILCL455-R5

When softvare reads STSE, bits{15:1 ) contain 1s
in kit poaitinns cnreerponding to levels al which
aoftware interrupts are peteling. In wddilion soll-
_ware can posh interropte gt seveewt bovels ol once
hy writingr to SIS, setting wny of the bits in the
Fiald ¢16:1%. Sefbwnre should nol zor bits (312163,

16 23 IFIIL Interprocessur Ioterr tpl Bequezt Registar

F1302 2B GRS IAITIRIBIAIZI21TI03 AT AR £ 4 1 2 7 0

A AR ILLEGAL TO REALD

WHITE O O T I o o o o (O IO w I W 1 IPIR IAEET. MASE

[ G- 5E-36

To send an interproceszor intevrapt (TPINTER), roft-
wire should write thia register with the destina-
tiom 11y mask, Bit {0} of the mask comreapotda to
VAN B e 0, and bit ¢ L5 corregponda to VAKBT
node 15, and #o on.

Tniazrna] Provcasor Begislers on Lhe BARR0 Mosdale




KEAD

WEITF

Hex Llec. Noame Foyoust

18 8. TCCs. Lotervul Clack Control Eegiater

ST EDRGUE S IR VIITIANITIGIETIAE I 0 A T 65 2 3 210

oocoooooooCc0DOnNnROG000d0of HEjou d0dq

e

ERI I

A oH % M oK X ox N ow ox ox o xm oxox ow o x ok ox ox ox x ox ki HE

L) 1 3

i

BHEE Heod, woike-1-toelesr)
BEit ¢3Ly Brvur

R INT SGL XFER ALK

WL SRR

Hardware sols ERR if INT {n alveady set and the
Interval Counl Regiuter (ICTR) overflows, BRH in-

dicares one of more missed elock ticks,

TT iRead, wrile-1-Lu-clear)
Rit €T lnwerr upl

Hardware sete INT cvary time ICR nverfl omea, IETE
ia @et, then the overflow meneratea an intermpt,

TE (Read, wrile)
Hit {6} Interrupl Enable

When set, 1B cnables the bardears to interrupr

the procesasr overy Litne ICE overflowes,

S0T, (Write onlin
Rit {4 Hignal

Each time thizs bit is s00, i ineroments ICR by 1,3

EI'l ig zet.

XFRRE Write onls}
Bit ¢4y Transfer

Iach time this bit is 2oL, the conlents of NICR are

traneferred to TCH.,

RUN (Readiwrite]
B3it {93 Run

ICIR increments every microsecend when RUN is
wet. Whan BITN ip clear, ICH doez hol soneremunt

autnmaticaltly,

Thivrng] Proceszor Registers on the KASS0 Module -8




Hex Der, Name I'ormail

1% 25. NICR Kext Interval Count Register (Write only}

A1 ERIEITMAPE I M 20V B A AERIMIEIINNINA R T R S 43 210

aran ILLEGAL TQr REAN

WIATE MICR

MLTHdaR-5

NTCR iz 2 velnad repiuter thul holds the value tonbe
loaded into ICIE when ICR averllows,

1A 260 ICK Intetrval Counl Register (Read/write)

) IR R el dey i R adevea el R YR - B Wl EN Ll S DO Pl N B -~ T I IR

AFAM ' ICA

WRITF ILLEGAL T WRITE

W O-4RE-ER

Hardware incrementa thils regislor overy micro-
aecond if TOOS at {0 TN = 2ol

1B 2. TR Titne nf Day Beaprislor

TN RUNH S M AR AA2EII M MNCRIBIT IGIE T IA12 1N e 8 5 8 b4 3210

KEAD TCOR

WEITE TONR

M L2l ED

TODR 1z 3 32 bit hinary counter driven by o preci
eion clock sovree and incremented cvery 10 milli-
soconds, The eountar cyeley oowcro alier 497 days,

F=1 Tniernal Proceasor Regiatera i the KASH0 Module




SEAL

wEITE

REAL

WHITE

Hex  Daoc.

40

32,

Noune

RACS8

Formut

Conzole Receive Control and Statun e gter

B ANAARRTERIE M M AMIE T IGIE1L R N 4 T B 2 43 F 10

o000 d OG0 0DYDOCdO0ODDOD0DOOO0D0H IEjon O G G010

21

a4.

RXDB

f
DO
XXX oK M o®E E X KK X ¥ ¥ ¥ X ¥ K ® 3 % w ¥ % 2f[Elx x¥ ¥ w ow x
f
I.F WLO-481 Ba

RECH i8 the conrtrol and status vogisier [ur recedy-
irgr data from the conzole vin serinl-line wail 0. The
TE bt rhould be set to allow inlerrupls when Lhe
REDB Eegizter receives a charactor, 1 the IE bil 1=
ret and a character ig veceived, or it o characloy I=
veceived, and then the TR hit ia get, an interrupl
necura at TP 260 and the Tione bit is scil.

Ifbit {123 (Lnopback — T.F ig get, then the zovial-
Yine unit’s receiver in comnected to the M clip’s in-
ternal Innphack hua and diacomnected from the
external serial line. Any number of the four ro-
celver loophack hta may he set at once, bt only
oot of the four tranamitter lonphack hita shonld he
P

Conaole Receive Nata Boffer Register

AT HIFH A FFLEEAS 2N 2 R 201 IATARIRAAIAIZ MO0 B F B g 2 4 F 10

ada0Dae0d000QO0n0 Q09000 DATA

1

1
ERR SA

ILLEGAL TOWWRITE

Ml CRa52-B5

REXDE ig the data badler regizler [or seriul-lines
umit I Bit {13}, the Ervos bil. is sel ' the received
data hag an overrun, oF [Faming oveor.

Interng] Progesisor Besisters on the AR Madnle F-11




Hexr [hee. Maume

et e THCS

AT EMIACTIEYSMIZI N IIIATIRIG LI E I E 8 ¥ 6

Format

Hit 4143 the Break bil iz sed. and the Hrvor bit 1s
nt aet, it n (BREAK ) charaeter irteceived. When
goftware reads BXDE with an MFPR in=lruction,
micrecode tlears the Dnroe bil io Lhe HXOH
Register,

Coneole Tranamit Cuntrol soid Statuz Regiatar

[+

£ 3310

RCALD uuﬂuuunuuunn-::-u.dnu-uannuuul Elood oo

]
1
AL

WATF u.uuuuunnﬂuﬂﬂuﬂuacm.”*HALID!,-‘EIIFDI'IEI{ICID
i

1 T
ER RAC

WLO 4455 A0

TRCS 12 the control mnd stotus eogistor [or frane-
micting dzta to the éonscle o serizlline unit 0.
¥hen the conacle trunsmilier iz not busy, the
Heady kit i pel, indicaling that the TXDE Hegis-
ter imveady to reveive g characrer for tranamiasion.
T the TR hit 1y sol whon the Ready bit gets oet, ur il
the Raady bil iz 2el and the TR hit subsequently
getz aet, un iolcrenpt ocenes at TPL 20 Solveors
can then wrile (o the TXDR Register wilh an
MTPE insirvetion to transmit the next chevecter,
The MTTH instruction antomatically clears the
Rendy bic. Beady staws cleared until Lhe character
i trunermibied,

ITbal ¢ 8% Baud rate enahle — BIRE] 15 201, the oom-
tenly of hicg £11:9% are vaed tn sel Lhe now hand
rulie, boLh [er the transmitler aod receiver of
seriai-line unit 0. T bit <12 (Send EREAK — BR)
iz ood, che serial Vine sends 4 continuons FREAT
signal wntil it £123 s cleweed. Soltware can gen-
crate brealks nf any duralion.

F=i12 Tniernal Proceasor Regiatera on the IAS20 Molule




Hexr Deos. MNuome Formut

I'twl £ 153 (Loupback — LI i set, the tranamitier
by geripl-fipe unil O is conoeeled Lo ho M Chip's
internal loopback bus, and disconnesied o the
exlornal seral oo wback i foeld 1d)e), Gy one of
the four trapzmitoes loopheck bits znouid be zed,
but any mamper of the four receiver loophack itz
mar be get at once,

The following is a table of the band rates that may
he peiscted in bite (118

Pitg ¢11:0% Eaund rate

LIC3E) I50
e, 30n
1 00
i1 1260
100 2400
1401 4100
110 - Q00

111 19200

23 35. TEDE Console Tranumit Data Buffer Bepister

AR AEAT G264 2IAP T A HIETIANHISE AT MG A TR R A 2210

ACAD0 ILLEGAL TO READ

VeI TF T Y O o o o o O o Y o Y Y Y Y IDI OATA

WLO-AEL-Gh

TEDE s the dola badier vegisler waed o transmil
conzole dala on serivl-line ol 0. Bile 11:8) [ovm
tive 3 lield, whizh cthe OPT) ses Lo distingeusi be-
tween congele command: and date, For sriting
data, hits {11:5F are written with 0000, For send-
ing a comumand, they are written with 1111, If the
T field iz setto 1111, the srakue in the daza field is
interpreted as fol lowrs:

% — Rootr CPL,
3 - Olear Warm-Start flag,
1 Olear Cold-Stavt flag.

Internal Procesacy Tlegrislors oo the RAS2D Bodula F-13




Hex Dec. Mame Format

24 HA. TOHOR Tramalation Buffer Dizsuble Bopisler

SUGNMNAE G 202G 2L PIATN 0 MMIBTMEL T MIEI2 N0 E B S b 032 0

Fraks IIIIIIIZIIII'I."II,'“IIIIIIIIIIII'L"I]'IZIIIIIIIIII"Jll:?"::lIIIIZII'I-fill.'JrII:Il:ll:l-'.:l-:tlul
1

FM

WHTE x:-cxxx.a::-:x:-cx:{x.a::-:xxxxx::wxrxxtx:-cxrt+
L
Fii

I LI1RESE

Provezsor instializution oicroeode sebs or cleacs
bit {0y aeenrdiny lo Lhe BTE Eopable bil i Lhe
EEPROM (lecalion 2009 B1TEL For hoftal apera-
tivn sultwere skeoubl ensoare Lhal bit 0 iz clear at
DO,

Soltware can wrile TEDH o dizable the backuap
translation batfer BB howewer. this is only ap
propriate for diagnostics. TEDE has no effect on
the MTH Imini-tranelation haffer)

THaahling the BTH dnes rot work properly with I-
ptream (netruction stream) addreszas, heeauae of
KTH and prefetcher interactinn. Thersfore soft-
ware should disable the BTE only when it 19 oper-
atinyr from physical wddreszes. Nole thol b
311 nre wndafined on @ vesd,

20 o CALME Cuche Dhuwble Regialer

AT EOIEIFPTARMRIAITIAANNMIBIAITIEIEAIIFIIMIINA R P& R4 3210

RE=D |I'II'II'II'.Ilfl'ffll:ll.'f'l.'II'II'.II'.II'.Il.'.ll.'.ll.'!ll.'!ll:lI:II'.II'.II.'fll.'!-I:II:II.'IL'II'_"I'.:LII:I1I
1

Fhd

'i".'l'i'it HKKRHHRIIKKKR}INIIKKH}I}!IKKHHIIKII
' I ]

i
MIO4ES-GS

F-14 Imtornnl Dreccssor Hoegistors on the FASHD Modu:




Hex Dec, MName Format

Proacesacy imitializa®ion microeode pets o cleara
hit {03 acenrding to the Cache Fnable Bt in the
BEPROM (Oncatinn 200k 8177 Far niormal opera-
timy anftorare should enzure that hit 0 iz clear at
PO ET- 1.

Bnftware can write CADR tn dizable the cache;
hirwever, this is ooy appropriate for diapnostics.
Microcods interprets data weitten Lo CADID and
thon writed to e coache cuntrolisisebos repisler
within the M ehip. Mote thut bita $331:1p are unde-
[oed oo u reud, bul bib 373 1s nocessdly reud wa 1.

a6 36, MCESK  Moclioe Check Ercor Swamary Bepislor

SVEE R FVIRIRAGPARI A IMIE TGRS T F NG 2 S 2 a3 210

REAL: ILLEGAL TD READ

wH:E 0020000000003 d0a0Q00t0r0o000nonndg

MLO-LET-53

Hollwore can use MCESRE to clear Lhe machine-
cheek condition lag wichin cthe CI'U. YWhoen Lhe
CFPU begins to cxecure e machine-check han-
dling sottware, and a machine-check condition iz
detected hefore this flag is cleared with an MTEH
instraction, & CPL donble syror halt will resualt.
The data wrillen to this rogister is ignored, bul Lhe
condition codes will reflect the data. Blachine-
check poftware woast write to MCESR before re-
turning control to novmal VAKX code,

Tarernial Procegaor Regirlers on the KARZGH Module F-138




F-ig

Hex Dee. Nume

28 440, ACCS

Format

Arvceloralor Contvol and Siailns Hogiswer (loaging
point)

A A0 RIS M AT MIECETABT A TAIEMIIUE H T EE A 3R T
- - —

E=aD I:IE'EIE'!]|]UUDED'}DDDD{IDDDDDDDGUEDI:Ii:lEl

ol

WAITE RN AN K E R EAXEXNKEE XN DY Y K NN AW E KN MR

4

20 44, WOSA

M
WLO-Ade-06

Soltwire can disable the Noating poing acceleeator
ehip ¥ chip) by writing ¢ to ACCH. Power-up ini-
tialization microcode sets bit €0 to enable the F
chip atter reading the cnable bit in the EEPROM
(location 2008 E1TE)

Writeahle Control Store (Fatch) Address Regiater

FUHIAY A FFFEAS2A2A2TFTHISIAITOMEISE i 1109 3 F 22 £ 32110

Pram Cooon .D onogaug ALGDREESS ~0; 53 l EI.I:I.T..E-. SR
WHEITE AR KKK X ¥ P AODEESS < 13> DATA, <163
B LO-LES-RE

Thig resigter 1 sged with the WESD Regisloer oo
repdiog e coanenns of Lhe coplrol store, The wrder

Sl the addreess bils 1z poveorscd Doome the normal

VAX ondor, and ihe dols bils ace pormmaled o oo
wosnel wi,

Sollwere con read a cooleol sore logation, by oxe-
cuiing a three-instraciion sequehse, Firse uze an
MTPH instruction to weire WA with a valid
control-store HOBL address in bite {218 and
don't-care data, Then 1se an MEPPE instrocrion o
read WCED, Then use an MFFPE instruction to
read WOHA, No interrupta ar contevt changea
anguld bs taken within this three-instroction

Teslaze il Pronewane Reginters on che KAIZD Madale




WRITE

[

WRITE

Hex Do, Name Format,

ey licnee, ur Lhe Internal address and data state
may e lesl, Addresszes 000 to ABEFF refey to
control-2lore BROM loeation:s.

© Adldresses 3C00 Lo BFFE rofor to pateh RAM Tnea-
tions. Addrezgez SFFC Lo 3FFF vefer tn the CAM
Match Hogizter, Whon sollware reuwds g ROM loca-
tion thal has beeh potehed, the duts returmed =
the patch, not 1he origingd RO word. See Secetion
2.4.2.3 in Chapler 3 for dulails,

2 4B, WISD Writeahle Clontro) Store (Palch) Dole Ruegluter

AT ARFAAMITIR MR TAATI A 20101817 1611473121110 A F 8 543 2 100

DATA =230, 39, 17 38>

ILLEGAL TOWRITE

kL2303

Thus rejmatsr iz vasd with the WCSA Hegizter for
. rending the pateh RAM portion of the control-atove
ROMTBRAM chipa. Tt containg A2 hits of the 4} hix

mieroword. The data bits are permneed in an unn-
suul way .

ZE 48, WSL Writeahle Control Stove Toad Register

STANY B S GBI 223 RIS TAYY "RIRIA 11211280 B ¥ 6 L 4 5210

ILLEGAI TQ READ

FHYSICAL ADDRESS OF A REOCK [F PATCICER TO LOAD

k1 S-A71.35

Sollware con luad controk store patehes hy writing
WOSL with the physical memnory sddreza nf the
block of palches to be loaded, waing the MTPR in-

slruction. Mivcmeode ealenlaten a chechsom for

Interna! Precesanr Regialara on Lhe KAR2D Bdule  F-17
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Hex Tlee, WMame

a8 . MAPEN

Format

the hlock nf patches and compares it with the
checkaum stored with the biock before loading, If
Lhe checksum fuils, the patehes are not Inaded, and
Lhe: ¥ bal in the PSL iy get to 1. Otherwise, miero-
code loads all Lhe putcheys wod clears the PRV Lik.
Seo Boelion 3.4.8.5 in Chupter 3 for detuils.

Wlemory Management Enable Hegister

ATAVFD2E L ME L P22 2120121817167 L111212 11720 K 7 6 BE 4 332 1N

REAT I:I':IL'II}LIL'IIJCICIEIUUUGCIDDDD{I{IDDDUDDDGDD}:N

WRITF !{_!-!'It!-th::n::ll:llHJ:J-CJ'.H.H.*:JI:II!RHKKIKK!{RRIIED{

&3 art, TELA

L4728k

dutling bit {{} enahlesa memory wanagement,
When bt {0} i clear, mewmnry managemeant ia

dlisabled.

Translation Builler Invalidule All Temivter

M IEITIEPE A FEPAIIAEISGISIAAI1ETI0e A Y R 243 2 T 0

=K

ILLEGAL TCr READ

MHITE 00D 0dQC0d00D0D00O0O0Q0DQCQC0CQ0O0QO0QO0Q0C0000O00D0

ML Z i B

Sofferare can invalidate the MTB. BTE, and in-
structinn Wrffer hy writing to THTA, Microoode re-
sponds by elearing all of the walid bitz in the
trunulation huffera. The data written to thie regis
Ler i pnored, hut the condition codes will Teflect
Lhe dula.

Internal Procerant Begisters e L TARE0D Bladule:




Hox Dee. Name Favrmat

KT 0. THIS Tranalatinn Buffer Tnvalidate Single Begizter
1327 AN 21 2011 BT IGIRTIAIEII11100 8 ¥ G o 4 32 2 1.0
aFan ILLEG&L TG REAR
WERITE YIATUAL ADDNESS <31 8= i M ON N M KN AN

-0k 74-05

Boftware can write TBIS to invalidare a specific
mapping entry in the BTH, the inatrmceion bnffer,
nr the entite WMTE.

sD B1. FMILI Performance Monitor Enahle Repmiater

M ANRIEITIEE M S22 A ISR 431211 e d ¥ B3 s 4210

HEAL kuUﬂc:-r.annuuuuuuauuuunuunnuuuunnun*
F‘.r-'l

W Tr :-::-::-cx:-r:-r:-eaxxxxxi:{:{};x}:rxxxuxﬂxxix*
F‘Fﬂ

k- LC-17E-8E

EBil (0% in PME conlrole o sigmal visible Ly oo cx-
ternal hardware perlortes bee monitor, This il ve-
fors only Lo the current process,

3E 62, =1L Swalomn Idendiliealion Beeisior

ANI0IDZBITAGAH A2 212112171601 4131211109 & ¢ 6 & a4 4 211

HEAL oo o007 O 1p CPUREY PATCH REY SA UCODE REW

WhRITE Kok ok ok o®o%OM MK R R R oxR ¥ M MNEEXEE¥XHEE|IIx®wo¥ww o

ML 0GB

Tneernal Procesaor Registerr on che HASH) Yodule T-18




Hox DOee. MName

AF 64, TBCHE

Format

Software nzea the 81T Register for mystem identifi-
cation and reviainm comtrn]. Softwace sheocld e
prat the hita ar followa:

Fita {51:24% identify t3e processur by a unigue
twpe numhber. Type number tor KAB2D i .

Git (237 identites the CIC medole os 0 KABRE
when set.

Eits {22:19) contain o binary number, which when
econverted Lo desimal, indicales the module revi-
sion. Forexsmple, 1 = vov At 2 =107 B,

Bils {15:3% contain the revision level of the micre-
code patches,

Bit {B% iz the sccondary patch bit (5F), which in
writlen by procegsot initialization miceocode =e-
cording o data in location 2008 81680 in the BI-
PROM.

SP = 1 Fither secondary patehes ure not
needed or they are needed and have
heen inadad.

5F 0 Secondary patehes are needed and
Fave mit heen loaded.

The codethat loads secondary patehes should 20
bhit €83 when it finishes loadiog the pedehes,

Bitw ¢7:0) vontain the rovision kevel af Lhe control-
atera ROMEAM chips.

Snfoware can wilts only Bl {8, and should wrils it
aiftan londing Lthe secondary palehez,

Trunslutioo Buller Check Register

BT AR AR T 2R BT M 20T NEITIEIS TS EI2 DG 8T E R4 AT 1 &

HEuD

ILLEGAL TR REAN

wWFTE

TRGEK A oKX % KM LXK

KILC-1737T-BE

=20 Tnmernal Procesaor Begiaters on the KAS20 Moduls




Hex Dec. Nams Favmat

Softwure cun check [or Lhe prezence of a walid PTH in
the BTE Ly wriling the corvepponiing virtual ad-
devgs in THBOHKE, The ¥ bit v the PAEL iz set if the
PTE iv vulid.

The nuexl 12 ez describe the tranpmit and raceive
prutus and dolo registers fov gerialline units 1, 2,
und 3. :

oo A RECHE] Seriul-Lione Uit 1 Keceive Control and Scatus

Berisior
A A0202B 3T ARIASAPAPE 0TS IH IS "EILIA312 1100 9 7 e o4 3210
ACaAD DUUUDDDQEH‘HHDDUUGE’C‘UGUDﬂ!i*l.'l_l'.l'l'.I'IJEIL'il
DON E
WIITS :-LHHIQ{HREIIIKKKHK'EI:?:II'KR}'-}:I CERE I B
P e

LS as/8 88

RICEL is the control and status reginter for recely-
ing duts feom =erialdine unit 1. The TR bit ahould e
sel Lo ullow Interrapta when the RXTDIE Repister re-
eeived 4 churpeter, 18 the IE it is ser and a character
e vareived, or Fu choractor is received, and then the
IE bit iy sel, an oleerupt oecurs gt TP 20 and tha
Tlome bk 38 wal.

Ifbit {123 (Luepback — LP}is set, then the aerial-line
unit'R recsiver is conoecled 1o Lhe B chip's internal
lnnphkaclk hus und discunoceied [rom the external re-
tisl ling. Any number of Lthe foar veceiver ioopback
kita may he set at once, bul enly one of the four trans-
mitter Inophack s should b ot

Internsl] Proveszor Rogislers nn the KARE0 Module  I-21




Hex T, Name Format

1 &1, RXDB1  SHeral-Line Unit | Becolve Dalo Buller Regisler

BMEDIGAZFPTRIRL2APIIIAT T2 13291102 9 S B S 2 3 710
SEAD EUDUUDDGDUDDDGGE*‘*DD'I}EIEIU Ga T A
ERA R
“FRITE ILLEGAL TCWRITE
L O-4 FE-05

RXDEI & Lhe duty buller tegister for serial-Tine unit
1. Bit {15}, the Errur bil, is ael M the reesived data
haa an oworrun, or lboming crreur.

Fit <143, the Break il = sel, und the Ercor bit is ot
sef, if o {BEEAK) choroeler is received. When soft-
ware repda RADB]L with an MEFPH insirocllon, mi-
crocode clears the Dooe Lil in Lhe RXCES] Reginter,

a2 AR TRCEI

Serial-Line Unit 1 Trangmil Coolrol und Stutus

Hegister
WA PH T PR FRFASEPAPI G ITIRIRIAIZI2NIIND &8 F b2 142 10
SEAD ﬂﬂﬂﬂﬂﬂﬂﬂﬂl}ﬂﬂﬂﬂuﬂﬂl}uLIIJIJ-:JCI+'EIII':IGD':.'Iu
HID
WHITE n-:nﬂuuuunnl:--:nunnu-:uum.r* EAUQ*:-:IE'JDQ'ZIGC'
BR SRE B LO-430R5

THECE] iz the contyol and slacus register [ur Legrns-
mwitting data on asrial-line unil 1. When the eonsole
tranamitter iz not buay, the Beady bil i sel, Indicod-
ing thar the TXDE] Beglzslor is peady Lo receive w
chavacter for tranamisaion, U che 1E bic 18 scl when
the Resdy bit gets set, or if the Ready bil is sol and
the IE bit enbsequently gols sel, an interrupl oeeurs
at TPL 20, Software can lhen wrile o the TEDBL
Regtater with an MTPR instruction 1o leansmil Lhe
next charactet, The MTIR inzlouetion aulomalieully
clears the Ready bit, Heady slovy clewred wncil Lhe
character iz transmithod.

F-22 Internul Processor Hegisters on the B asz0 Modals




Hex Tlae, Mame

it A3, TETIE1

Format

Tf hit. (&) (Baud vate enable — BRE) i= sel, the cun-
tanta of hite {1183 are nsed to 2ot the now Daud ralae,
bath for the tranamitter and receiver of seriol-ling
unit 1. I hit £12% (Send BREAK — BR: ia get, the ao-
rial line ssmds a comtinuour BREAR gignal until bit
(12} ia reset. Software can generats breaks of any
duration.

ThiL £ 1530 Loopbuack — TP ia aet, the tranzimitter for
serinl-line unit 1 is cominected to the M Chip’s intor-
nal lnopback baa, and disconnected from the earernal
werial ling (which ia held idle), Only one of the four
transmitfer loopback bite ahould be set, bul any
number nf the four receiver lnophack bte may be sel
At e,

The follemring iz a table of the baud rales Lhal oy be
aclacted in itz {1142

Bits ¢11:¥) Baud ratc

(It 150
el 0
(18 L
011 AR
JRALY 24}
101 4500
110 M

111 IRl

Serial-Line Unit 1 Ivonsmil Doela Boflor Repisler

AT 2R2E25 20 FA2F2 N M MMIBIAEIETATAIP1I1IN B RT3 L4 33 00

REALD

ILLEGAL TO READ

WRITE moooddocOdO0OU0O00O0OQO0QO0OD0D000T0 DATA

WLO-20] B

TEDET ia the data buffer regiztor nsed Lo leansmil
data on serial-line vnit 1.

Tnlernel Preecesor Besistere on the FASS0 Medule F-33




Hex

1

&7

iz

ah

AR

o

55

BA.

Ba.

A9,

H1.

92,

MNurmw

BX{53

RXTBS

TERCER

THDEZ

BXCHS

BX B3

RCES

THEIVRA

nXCDh

Format

NOTE

The opevution ol the vegistery for surivl-line unita 2
uod 3 1= exsetly Lthe sane a2 the operution of the
rugislers [or serlal-line woil 1,

Borial-Line Uall 2 Eeecave Contrel and Stolos
Hegizleor

Serial Line Unit 2 Beceive Data Boffer Register

Berial-Tane Tnit 2 Teanemit Control and Statuas
Repister

Sarial-Lige TTnit 2 Tranamit Data Bufer Repister

Berinl-Line TTnit 3 Beseree Conbrol wod Stuos
Rogisler

Sorial-Line Uil 8 Reccive Dule Buller Begistor

Serial-Line Unic 3 Tvanzmit Control ana Status
Regigter

Serial-Tane Unit 3 Transmic Tata Boffer Regrater

Recetve Console Bata Register

STAIFAFTIRISAAMAMIIANIFIAITIEIEIAIE1I21TN10 B ¥y B &2 A 4 2 10

LETAN Dﬂ'ﬂﬂﬂ'ﬂﬂlﬂﬂﬂﬂﬂﬂ'ﬂﬂﬂ*ﬂﬂﬂ N O T A
ELISI"T' FHDI‘-‘I."-.IE:IEIE
WHITE Co00000QO000D0D0D0D0DgOe)dd0jTONIRE baTa,
ML 44206

F=34  Tnlernal Pegerspor Regiziars on the BLAS20 Module




Hex Thec. Name Format

The RXCD Regisier providea for interprocessor
eomanle corarniuniceliung un the VAXET bus. Read
ing this register picks up a conaole character (iF
any! that haz beep zent to thiz procesror from a
procesesr on another YAXBI node Wriring the
BXCT om another proecssor vends & somaole char
acter to that procegsus.

Bit {15} ia the Buss bik. When software asnda a
character, this bil is sent aa 1, to indicate thet the
recaiving vregistel is busy. When the receiving
proceaasr exsentes an MFPR iostruction tn read
the charamer, its microeode ressip the receiving
prnceanr 'R RECE bit {15 Lo 0

Eie {11:8} identify the zonder’s VAXNBI node

nuinksor, :

When software reads 3 not-busy RXCD Bopistar

kil 15 = 00, the MFPFE wmicrocwle sole the PEW
Yobil. ¥When aoftware reads a basy BXCD Beptstor,
the MFPPR microende clears the PSW Whil.

When sollwwrs writes to a buay KXC LD Heglslor on
a romolo nede (bit €153 = 1), oo data is senl aod
the zendiny MFPR asts the PEW Vibit,

&0 O, CAGHEX  Cache Invalidate Repister

SIS0 AATAEPEMIEAIIMIBIEIT IS4 02 A TG a3 210

ACAD ILLEGAL TO BREAD

WRITF Mowoaow ok xox s 0 ' CTACHEX PHYSICAL ADIRESS 2ITS 2837

KL O-130-BL

Anfirare can invalidate » pupe in the cache hv
wrtting physical addecas bils {28:83 jn bits {2041
of CACHEX, The CPU clears (he four valid bits of
up to eight cache tags ol ooe Lime. TUse CACHREX
when o nse the KABSD module an an 'O
Prikcesant.

Internal Procesaor Kegiaters on the KARZN Moadul:  Fa25




F-2

SF&

WRITE

REAL

wElE

Hex Dee. Nome Formal

AR AT AG IR M AZLL 2T 2D METSIECEI1Z2121110 8 R &

=

akl G4, B1MNLLY YAX Bl Nole Jdentification Hegister

&

43210

connoDoaoood 000000000 dG0GD000D0GC MIE

ILLEGAL TO MWRITE

FLLD asa AL

Gofrware can read BIND to determine the VAKRT
node TIY of the procesaor. Hitr {340 contain the
YA RXBT node address. Microonde nhfains the ad-
drear from the BT Control Status Repister dur-
e processor initialization.

ar Bh.  TIETOF  VARDI BTOP Repster

STEAN AR IRASIAZIZZAI MR IAITRIEIAIAIMIG s A T R R4 70

ILLEGAL TGO READ

doooo0oDoDoDoqnodddOoOODOon

WANEl MARE

K LO-ASE-AE

Soltware uses BISTOP ta initiate a YaXEBT STOF
tranzaction. BISTOP iz a wyite only register that
software can write with a magk of YAKRI nades ta

be ahopped.

Litermoal Trovessor Regiglers on 1he FLARZR WTduls




Appendix G
Register Contents at Power-Up and Boot Entry

Conioniswt Contents ut.
Consaple Chanpc to
Register Address Miade Enlry Mucroeoede Comments
P ntl C5H RS Q000 Yarisg Wiz —
DTYPE WO DB0G weex 01005 oy (11405 xoy refers to the
bh+iH) CIT revidion
eode, e roeodas
pulch revizien,
v wooind ey
paich Toadong
VATRT ORR 20013 Q00 vk D) rrtt S y1eC Pelars oo the
Tika - N BLLICY maviginm qied
' Tpe
Hua Ererar SRR QN0 TR Q000 LTEALRE ] —
Hagietar by — 18
sy A G CHICR Q0N SR VROCA) —
Incermpt bhb -0
Contral
Repister
LG Ooneral G 0028 {I0HIG QT TR TR —
Lepiater kb + 28
LXCT IR A0 LIk (00 (o101 TICN) —_
b+ 40
221 Teok Hendmn Randmm —
Ri A1 Hundom Hananm
Rz R2 Fandom Landomn -
K3 R3 tandom Yoot device Hee [Thapter 4

vdeam b

Coutiuued vo oenl pige)

-1




Repiater
K4
Lo

Rfi
R
L34
ki
K10
E1l
AP
F¥
P

TRDR

CADI

ACCH

MAFEN

Addyens
"
Eh

R&
LY
Ra
Ko
Akl
11
R1%
H1Y
It14

k13
TR 24

IR 25

TFR 25

Contante at Contents ot

Conaule Chango to

Maocde Edtey Mo ropoda Comhents

Randaim Randaamn —_

Random Boot eoatrol See Appondix I

. flaga

Handomo Kandom —

Random Eandom —

BKendom Kandrnm —

Bupdom Euadom -

Bundoarn Hull. P -

Rundurm Hull, PAT.

Randnm Halr enila —

Fundum Ramdum -

Randim Brarcing —

address of
RN EY
Tt ALrAR

Randarn * Randem —

CWI03 CHICHD Tk COCH) Affected b
EEPIOM
conlcois

QG W10 CRCECY eIk Aferted by
EETROM
vonkenls

QRO DK TR - ATToried by
EETRORT
cuntenl.s

LE LR

G-2 Ruegisler Contenls at PowsIIp and Boot Kooy

GO TR0




Appendix H
EEPROM Contents

A dress Contengs

FIRST EEFROM CHIP T
2005 00 FF cansizng uked in EETPROB teat

2004 a03z Af oematant, used tn BETROG bea

2000 J3o04 1d byter rrmast b sezru

wh

200048 3020

2009 5024 ik byted, mdule serw]l Numboer

2 characlers = plant eode
A charncigrs = pumeric date ~ode TR
(¥ = wear, W = wieh)
I characlers = nuwmer v medulo sexigl onmbksr

2009 5033 - A bvrea, Tuad server uddress (for the ATR madala)

2000 50314 T bycea st ang = 0

20 0100 © R Tvbes wnused; roscrved for DIGTTAL C=R8

Z008% SHEL)

i

2003 512R 48 hyles reserved to DIGITAL

S0W1 3180 3 by les unured; reserved for users

SO 51443 17 Ty Lot reserwird in GIGITAL

141 :

20 3152

2006 310 1 lwle = A the monstent thet ia nsed in the EEPHDI'!"; test

20600 5158 1 Tl wnngsead

2000 BLAE 4 hwiew for the YAEET wolf-teat timeont monatant
ineratigntal value = 0.2 mivrogecond ineremant

2000 2160 4 lvlas wnigsed

(Continued ol next p-age*




Address

Contenta

VAXEI Devire Type Datn

20r8 8168

2008 5162

2M18 3170
S 31TE

2 byrez, VAXBI device type for module: = 0103 thex) for
EAuE0
¥ byeee, VAKDBT reviston Teved Dor coaedule
bita {15:11} = CFU rovisivn
bitz {151} = puteh revizion,
Bl {l:ll_';l = .~,'|_:|;r_|n|:'|u|'_'9.' |::q.':|L|"|'||:‘:H ricel IlHEI]Eﬂ: delfanls — 1
Jbytes unused
1 byt for BOXH0 sobi= fesl digalile
Beir £y RLESD woll Lerl, chignbd e (0 — anahle,
1 = ilizshle], delfanle — 1
kil £33 mmat he zero
hita {T:5.2:0% DO

Conzole Saurce Data

2018 5LTE

2B E1TA
2019 51702

20 E17 L

201 B1500

o)

204 S1CE
. 2oy 100

AW H1EA
AMG A1FC
A0S #1I'E

1 ke
bita ¢d:0% - VAXDI node number of Jogrical console
fdetfanlt -
birs {713 muat be zera
1 byre muat be zero
1 byre, UAETD baud rate — defaalt = 1300 bhaud
bitz {70 Hand rore e tolloes;
1 — 160 band did — 2400 b
Al — 300 baud 26 — 400 bend
33 — 600 band o — 2600 bend
tht — 1200 hand 47 — 19200 brawd
I* chip, BTH, and cache disable bits
bit <03 {1 ¥ chip dizablad: 0 = I ¢hip coablod?,
default — 0
bit £13 1 - BT dieabled; 1 = BTE cnahiled),
nuiet be zaro
bt 2y (1 = eache disabied; 3 = weche comalilsd),
default = 0
hite 7.5 st e zero

L0 bvie: wnsed
8 by Lz 400010 cheolesam gf gustrol sloee ®ith primmanrs
pratlahes instullod
2 by s resoreead Lo DITGTTAT,
I Ly censLianl 35 vsed in ERPROM test
1 by laz; vonstunl B used in BEETROM Lk

EEPRON Bool-Tode Santinm

U0 SE0U

SO0G B0
to
goy BYE

4 btz of checloosm for TO20 by bos Wuecimal)
of boot vode:
Fious dispatacher

H-2 LEEPHEOM Soncentcs

Cenkinued nn next page!




Address

Cai ik Ak

EEPROM Pateh Sertiom

ZNog 300
ZNog 3A08
N0 8a0a

2000 BANK start nf pacches,
to T mwter per pateh...
208 BI'VE vp ta BEL patehes (decimal)

4 hwles of chaaksurn for ol Lhe pachos
1 Twle T AT slorlings CANT sy
2 trtes ghicsaring che normlor ol palches

SECOND EEPRONM CHIFP

SO0 Cooo Detagult hoot device deaignation of fmm ddnu
i1 beter)

SO0 OIS Defaulc TN koot device deri gnating of form
dinu (1 byter!

008 COLG Baot-code deecriptor A 8 bytea)

2008 020 Boort-end e deseriptor B (8 Taicez)

2008 0030 Boat-orede dercriptoe © (B byces)

SO0 GO0 Baot-ode dereriptor 1305 byter)

200063 0300 Fowt-orde dereripene BOOR bayisz)

20003 L3050 Boaot-erele dercriporr F OB Tvterd -

Daod L0070 Bant-onde dercripine L (8 hter)

2008 LINEN Boet-erd e descriprnne H OB Teylis)

200 NS Boet-ored & deseripeoe T 05 Lo Lo

200068 3 Boat-cnde descripone T IR pariexl

20K 1R Boot code - inchiding b kaam

AN hater Cdesitnal )
2019 FFFE Roat. cadse

LAOCATHING THAT CAN BE REATI AND WRITTEN TISING CONSOL.E
COMMANDS E'E AND ThE

EEPROM Typed

Addrean Tocatlom  ConFlguraliom Tee

202 B1TR

Lex

22 81T (W12 Tecwrved for fubure wee

A0 31TH L] L2350 selt-teat sunble

AWI9 E1TE [ Ddita {3507 YAX 1] node number of
lopival console

AMSB1TA 153 Ulnuased

AMIS B1TC s TAKTY baud rate

AHG 31TE 7 I" ¢hip, BT, and cache diaablaz

B a150 ] 16 byces untssd

Lok

23 51E8

EEPEDM Contents







Appendix 1
Software Eoot Control Flags

You can enntrol various phases of the oot proeedure by setting bies in Gone
eral Purpoee Repister RE with the conzole command B:/E5:{data} isee Chap-
ters 3 and 4). These bit funetivns are defined by the VB primary boot
routine and by VME. Note thut the valus -1 in BS i reasrved to DIGITAL.

RE Bit S5ymboi Fanction

i) RPB$V CONY Convereationeal buet, Al wasions peinta in the ayacem
oot procedure, the beulsieap code solieita paramesers
and cther input from Lhe conanle terminal. It hit {43
iz alee set, the YAK Thaghoatic Superviaor ahaoubd
start, vnter muenu mude, and prompt you for devicea
kb Lesl,

i1y RPEM _DEBUG Dicbug, IF this Mag iz set, VIS mape the code for the
X DELTA debn gger intn the ayatem page tables of the
running YV E =yatem.

£33 RPEBEV_INIEPT Tnitial breakpnint. i RPHEY . DEBTU G is set, VHS ox-
gcutes a hreakpnint (BFTY instroetion imomediobaly
aller pralibing ARRITE.

1%y RPESV BRLOCK  Sccondary hoot ko et block. The asrondery boot-
slrdp iz a single 312-byte block whose levical Klock
numbser i specilied 1n R4,

143 RPEFV_DTAG Diagnastic bool. The recondary baotetrap is mo imagc
called SYSMATNT DIAGBOOTEXE,

5 EPESV_BHIERT Bitrtrap hreakpoint. L hia etaps the primury and g
ondary bootatrape with a breskpoin: fBIFT) inatmuig.
tinn hetore cesting 1memory.

48 RPB$YV_HEADER Itage header. The tranafer sddress of the secondary
bootetrap imege comes from Lhe imoage header for
thac tile. It HFHEVIITATIER i nob wel, conliol ghifta
ta the first byte of the secondury bt fibe.

witentinued omonext page)




H5 Bit Symbul

Funetion

a1y LRI'BfV_ NOTEST

{5} RI'BHV_SOLICT

(9 BPOEY_HALT
{1y  RPBSY_MEMTEST

f15x BUERV_ATTOTEET
16y  RPRFV_OCRIYTEST

+31:28y RPEEV_TOPSYS

I-2  Soliwoes Bood Contieg] Flaga

dieka in multiple syslems,

Memniy teat inhibit. Thiz function seta o bit in Lhe
FFM hit map for each page of nemary prescol, inhib-
iling themernney teat.

File name. VR B prompis for the name of o secondury
hirmacrap file.

Hall, balire tranater. ¥ MB exeentes o Hal'l Instrue-
Lirm hefore transterring contral ta the seronders boot-
SLFA]I-

Specilier that a more extenaive alporithm be wsed
when testing 1main memars for unecereeiuble hed-
wake [RIXs: errore.

Liredd by the VAX Dispnogtic Supcrvizr

Hpecifies that memory pages with correclatsle (CRTE
errore not be disenrded at bootstrag Limee, By delanlt,
pages with CRL srrorz are removed from use durisg
the hoocstrap metmory test.,

specities the top level direetory nuobes for 2vacem




Appendix J
Sample Bootstrap Code

JJ. 1

EEPROM Bootstrap Dispatcher

LTITUE RAGZA EEFROM BOOT DISPATCHER
LTHENT V1 @5,

COPYRIRT Celx 1385 O
DIGITAL EQUIFPHEM] LuklIRATION. HAYEEERD.
MASSACHUSETTE. RLL K1GHTS RESERMEL .

THI% SOFTHRRE I3 FURM SHED PRCER A LILENS: AMD MRY BE USED ANZ COPIEC
CHLY IH RCCORRANCE WTTH THE TERHS OF SUCH LiCEMSE RHD WITH THE IWCLUSIOR
LF THE RECYE COPYIIGHT WOTICE, THIS SOFTWARE OR Bkt OTHER COPLEZ THEREUF
HAY WOT BE FROVIDED OR OTHERKISE MATE AVAILABLE Tu AMY OTHER PERSON. KG
TI1LE TC nHD JWMERSHIP CF TEE SAFTW4RE IS HEREBY TRAMSFERRED.

THE TWFORARTION IM THI% EGFTAARE IS SUBJECT TO CHAMGE WETHOUT WOTICE, A
SHOEULY #0T PE CONSTRUED RS G DONMITHTNT BY DIGITAL EQUIPHENT CORPURRTIUH.

DIGITAL AZSUMES WO RESFOASIDILITY FQR THE (SE OR RELTABILITY GF ITH
SOFTHAAE ON £QULPRERT THAT IS MOT SUPPLTED B% DIGITAL

.PAGE
itt

FACILsTY:
KfZ28 EEFEoA BOAT (ODE CISPRTCFER
AUTHOR:

FRETRRLT:

This rxa%ing ‘nterprete the oot command device =p=sification in R2.
#1 whauld contain a 4-byta ASLIT dewice specificalion of the Forr
ddin, aheee dd ic tke angmonic for the generlc deJdice tupe, = i=

w2 VAHBI node nunbce and v i5 the untt number. daen B3 iz set to ¥, il
indicakes that the defwal® hoot device 15 beipg selected. [f 1ke
string 15 walld, an stizyat ig made to natch the 2-chairacter

device cade with cec +7 She hoot device descripsors in the EEFRCA.
If a match [2 Fourd: =+a%ral is pasced to the aparapriate boet
device. :f no natck is "sumd. ar ©f an inwalid string was

detected, the wmessage "?44" is propted on the comsole and the Crd
halts. ALl qualifiers .3 bhe boot copwand and ihe handlinm of iae
cold and varm restar. Flaas are handled by ihe CPU nicrocoda.




INPLITS

futpuia:

T

.FAGE

[T S N Th ]

JbhGE

RE wet tp i1 hex 19

F - dastroged

i - HOYBI mode nusber
RE - deaspayed

RE = unii number

ke - desiroyged

REVTSION HISTERY

BOOT_BSC « “HACO
PREET_RAM = “HZ3090009

TADD » 3T
THCS = D4

ROy ¢ ¥

This routine resides «h offzet 104 in the EEPROM.

R3 rreloaded vith woot device speoificsiion of for ddun,
g TR hoot ks to bBe perforned.

iﬁﬁ{qﬁa{ititttfl**ﬂﬂﬂitittffii#****&iﬁi*{{{{{iiili**ﬁiﬂﬁ¥***##ﬂitllit
JLOKG  HFSATARLE.

i CHESYUN FOR
i FILE HaMDLING

4*1&*»&#*#****&1&&***#*Ehﬁthiiiiiiil***ﬂiiiiiﬁ****iiiiiﬂﬂﬁﬂ*ﬂﬁﬁﬂﬂﬂﬂﬂi

STRRTERE
BE®
. HUET
.BGED
.RECII

STARTHABE!
ROkL

T&TL
BNEQ
GiFE
EHEVD

HouL
BREQOL

TuRg:  HOWL
16884 ERTIV
EXTZN

BEED
WL
HOUL
ETN
HOUZHL

J-3 Bampla Bootetrap Coge

STARTKAAE i
ZHDHAE + FTHXTKAA 1
1% LF
SHH A ]

PANET_RAKHBOGT_DSE+2, RO

]

13828
H*H11.R%
BELE

Z2CRWI.RA
1RER+

=2¢Eeh,RA
HiE,M15.R3 . F2
ke KA. R3.RE

CONPERT
RE, il
Ba, RE
CONVERT
RA. R3

m = e e me e e ome ome Tme e Ber ks B B fma fme fme el

i B~ tn Etért EF cpds,
v Slze of file

Wercign nunber

i Pevice designation - rouzraed

i Hake PE point to 1=t boot
dew dese,

Is R2 = &Y

Br if ne.

Thes 2 CET oot?

Br if no to wse norRa) defauit
[dew AY.

Ful CRD defaulf descriztar
in B3 (dew D2,

Br 1f mon B-plsa lnad with
normal default.

Load default dguica damig=aation.
_Pui device wnemonis in R2. -

Pukt VARET node # in B9 %o LA
comwarted

b covvert WAHEL node ts slnary.

Pet 1t am R1:

Sptup to convert unit K.

bz ponuert wnit nurber.

Put Binary unit nunber iR RE.




Hatch the Z-charactzr device generic cone in K2 clth the same Fieid
of the booi dewice descriptors. 1f 3 matoh 15 found: we alspaich to
the bant rowtine. Otkherwlise, print a kexadecinal 46 on the monsole.
and halt.

HIMIZRI. f2.RE
S0k CHPY R2.(RO):

Loop count in RE.
Dewige match?

PEGL  MATGH Br i® ves
RCTB2 H5 . RO lpdata mointe=. -

SORAGT?Y RA.S005 i Pr oif more locaticrs in check
| Hainingd malchex = prlet =Ffar nessaga snd halt.
i

INVYALIC _OEW:

HCUZHL  W13.EQ . Lead {CRA

B5B 18a0% ; Gr Sand it

HiulBL  H1G.RQ ; Lead a line feed,
H58 180 v GG HEad 5t

RUMIHL  H7H3IF.RD i Lead a "#" into RE.
B5H 10003 i Ge ogend jL.

WIVZEL #"H34.R@ i Load a "4 [nto RL.
H5H lgﬂﬂﬂ i bi osead it

HGU2EL  H H24.RQ i Lead a "4 Lmnto RE.
A5H 10d0% i Go sand it

FELT i Halt.

i Suaroutine to print the pharacter in BE@ on the censols

idgnE: MTPR RA.HTADE i Load character inte data 9uffer

cooRE:  KFPR HTHACS . R@ ¢ Mait umtil chavacter prinks.
1IN #RDY Q. 20008  Difto.

REH . ; frint conelete - rafurn,
i A ardch was fFound -+ di=fazabh to boni routine.
1

AATCHY  SKD qiRE] ;oad te Baok rapting.

Subroutina tn convart ASCIT cherscziar In BBt binaryg and check if waltid
8 - 15 dazimal!. IF mot. an incelid boct deceiza messaqe is privted om
tke congalz and & helt % executed. Hote that i3 i the corgariad value
that is chaswad. Therefare. Lf the son3ale sccepis & 70", thig will
eoruerl 13 an ABlhex) ukich iz valid.

GKYEET »
BB A6 RRL100E i Branch 1f 1.5 A Rhru F.
i Chacsacter 13 in rabme © shro 2.
dJBR #1430, R8 i Subtsact wal ABGTL.
BEB ed .11 k3
1 0% - i Tharacter 15 in ranae A threu F.
HubA ATHAT.RE ;
i Merefy characier 1s en the
i range B to F hax.
200%: .
LHPH # H0F .RE i Is charactier walid (@-1517
HLESH INVALID _DEV i Br f no.
FSH
ERCERR: i Delinit the end.
EMTI STARTHAS i Remows for file inclusion.

Summple Boukzlvap Cole J-8




J.2 Sample RX5 Bootstrap Code

CTITLE ReE@® EOR BEuTSTRAF ROUTIME

Jident s 14y

-

it

COPYRIGHT o) 198% BY
DIGITAL TQUIFRERT CORPORATION, KAYHART.
HASSACHUSETTS. ALL RIGHTS RESERVED.

i ‘THIS SOFTWARE IS FURNISHED UNDER A LICEMSE AWD FRY BE USED AND COFTED
i JHLY IN ACCORDAWCE HITH THE TERMS GF SUCH LTCEWSE PRD WITH THE THCLUSTOR

i W4Y NOT BE PROVIDED OF OTHERHISE WRDE AWAIVARLE TO RWY PTHER PERSOM. MO
i TITLE T0 AND OWWERSHIP OF THE SOFTWRRE IS HEREEY TRRHEFFIRTD

i THE INFORMATEOM TW THIS SOFTWARE 75 SURJECT TO CHAWGE KITAOUT NOTICE, KD
i SHOHLD NOT BE COMSTRUED A5 A COAMTTHEWT BY TMIGTTAL EQUIPHENT CORPORATION.

i DIGITAL ASSUMES NO RESFCRRIRIVTTY FOR TEE VGF OR RELTREILITY 2% 173
i GOFTHARE ON EQUTPHENT THEET IS HOT SUPPLIER WY TTSITAL.

i FRCILITY:

i ANTECR:

i REETRPLT:

1
1
1
1
i VRHHA2AN Device-Sprcifiz RRSO ROA ECCT
i
1
1
1
1

i 9F THt AROVE COPYRIGET WOTICE. THIS SDFTWARE OR ANY PTHER TOFIES THEREOF

This rodsine reads in the goot biock froa tne fdASQ diskette and
i= LEY 3 uhich L% tPBck 1 3ector L.

cxezutas it. This

i
H Tke Friiima assunes thet

firat 3 lomguords

18t lormguord:
end lamguord
dFd laaguard

ine standarc Y4 g0, Block with the
iz =gt J4p &3 follows:

Hurber 7 klocks IR priyard aoot
LGH o1 frimary boot {snappad:

Lond add relative to

The Lool Block code starls inmedlately

a Crive and d154 5@,

JHIT #O
UNIT #H1
WWIT H2
UNIT 42

RENISION RIGTORY:

L "I S

J—d Hample Bontacsap Code

ectlon are napped to

Irlue
Irive
Irive
Iriue

start of good 64k (200 hews
giier ine third londword.
the unit wumber a= follows:
# [isk @

@ bisk 1

1 Dbisk @
1 Dick 1




N
.=bhtt]l CeCclarailons

RERD = 0104 i R¥EQ rriva svacific defisi.iond
DOKE = “019
RECHT = "04
EERIF = "0Nz@
RERE = "024
RETREE = "0%
RESEC = “01d
RHCR CR
DZ_BEY _TYPE = o4 . i Device tyra code
BOOT _CGRE START = 12-"KZoM : Of¥=et te gtart of boot
i oeode
i im Ennt block
RCRTD_RERS = “HZ0@EOQdd i RCHSE  renoisler space

STGH_BIT = 97  Gign bit posi.ion (bit 72

page
sbtt? Boot the bo:t alock

SEREREEELEE R R FR R R A EEEEEREE0 1 EEEEREEEE R R

.loma “MEREZLEADD i ranch chksue
CRERREE RS B R R R RO & HEEEHEEEE R HEREERREREEE

11
s Fupchional Desc-iptlun

,

Brings in vogical block @ from the ERSE drive B, diskeife O

i lhputs:
i R3 - Unit ruaher of bont devies
H B3 - Software boot contecl flags
H 50 - face afddress + “HZO@ of Edkw of good sEaary
i Inmplicik imputs:
i LEM of the koot Elua% iz @
H Boot block iF %7 B2 rezd into =ZRE<sp: - T.e. mlar. of 64k blaock
i Wap address of Eoai hlock cowe is s. DOOT_CODE_STARTUSP).
i Ouipytg: - fipputs tc BOOTHLX and priwary ooobl
; ¥ - Degice bype code for kkod coasole devlipe (484.)
: Al - & (pct UAIBUS ar HASSBLSD
] R - @ [pot UNIBUS or FARSSELS)
] X | < Unit nusger of boot fevice
) L] - Software ooot control flags
] nE * Physlcal address of RESE winl driver
i af - fice adgmress + CA200 of E4kb of good neory - eassed
) paraneter -
e
1 Boul ii1le neader
STRARTLSHOQT -
padod_BHUdT:
HER STARTCS ¢ B» to start of rore
CHORD  EMDCSBOOT-STRETCSBOOT : Size of file in butcs
HOED 11+ : Wereicn sunber
ASCIT A5G : Device pada revewecd

i Btart of Eaai coda

Zample Haotetrap Code

J-5




STRRTLS:

2Eaag.

ladk,

.Fagjs

ATDIE

GLRQ

CLRL
FUSHAR

I5D
iD=
HALT
MONZEL
MONAD
SUDL
THF

T

R1

RE
=" HBEQE AR

S DRIVERE_RMSD
RO, 1008

HDZ_CEV_THPE. RO
E*CRIVERE_RNSH.RE
B KLEE =, &1

BOOT _CRDE_STARTLSR)

.50%11 FRMETB AINI CRIVER

it

L T T T T T

IRINERS

= ome oWt EIOEE OEE OEE ORE "me Cmn ms mr m

Inputs-

k3

415F)

Hutputs:

")

REzd:
FUSHR

lngical klock numper
physical load zddress

= me me me

Hove stack into widdle of
2nd page to enable bagt
inte 151 wage

CLE PL+R2 (mot UNIBIS

o FASSHEUS)

LEN t» raad i5s FRY tc.B,

: Pushk baga add of wccd Edk on stack

Load address of baet blacks.

i G oraad jn & blagk,
: Br if no arran.
. ERROR = HAL™

Lead %% with dewige tyra zoda.

: Hak2 RR soimt to gtart of drivar.
: ReBtaors= S fto primiral prEitiionm.

Pace zaatrol to the boat Elstk.

BASE nint deiver. k€ads in 2 logical block.

It 15 calied a5 a sukroutine. Yhe phusical address Ln wkich tne
block 15 to be loaded must bz placed en the stack prlor

io callima, which will wut it at 405P) upon entry.

sisple completion status - low bit set = cuccess

H*MiRZ.R3 RS RE RT . RB. 9} ; Save wolatile registers.

FHee (affects offset @ JOQQE) A

WOTES: EIDE =2 W

Convert unit rumber dn B3 to drive and disk select.
Conwert LEM in B8 to phusical devipe addrass.

Fé  LBM

THPUTS:
Rz Ilnii Number
QUTPUTE:
R& track number
RE sicior nunber
TRE = BH DIV @

» Conuvert LMit nuabar in B2 tc disk end
DECL R4
CHFE | 53,43
EETRLU ERROR
RCCAA %3.R3.RE
CLRL Ta
Onde

J-6  Sample Boutstrp

RS drive and dicsk select date

HY = 1BN FMQD SR8 CPLE B or a cides
B¥9 = BN ROD 1@ {(BLK H ¢r a track?

driva zalect

D&y unit funber 2o upit 1 welect
drive @ .

Is unlt mueber uvallie 41n Panoe B-317
Br if no.

Shift to left and put i RE.

[lasr Fop EDIV.




ERTV Hid . .58, RE.RT
ARDLE  RG.RA
FULL2  H2.RA
DIMLE  H3.RT
ADDL?  R7.RA
EDIW fi@ . .R2.R0.RE

IHCL L

IMCL ik

CHPE H94 . .RR
GHEL EpLE
CLEL Rh

: REL=THEY RTi{=EMNA

. REl(== BN 1 "REK

. RE{=r {BN4TREI#2

+ RTi== BHE. S

¢ RE(==tHNAAS + D(PH+TREI¥2]1]

« BB 4=z58 HOZ 1@

7 Hake sectors =tart st 1.

i Hake iracks start st 1.

i Is this ths lazt trazk on surface}
7 Br 17 no.

i Set track to @ 9lasi ieacke@).

i Converslen of LM to phymicrl wddress ie conmlets
3 Bead 1n 2 single hlock uslnw Lhe shysical ivfarmatign.

JQ@E: AOUL HRCASH_REGS Rz
CLEL ')
BISH HREAD. R

 Lobd 32 with RESR repister zdd.

i Prea=% return status 40 error.

1 Cubbuind pead codec with disk

i ard drive zelect.

i St func to rean spciar.

i KoJge phusleal asudreas of bBuffer to 05
i Select the tirack.

i Eelect the sector.

i Btart the read sector operation.

MR 5L RACHDRZY
dodes:  WCEL A42805P ) RY
FCUT Ra,RETRECRZY
HCVE e RESECLIRZY
IAH Ha . REGOCRZS

5hﬂ¥= BITH HIOKRE . RECHEC R i Loma yet?
HELL oo i Br back to wait far done
HHS H51GH SIT RHCHTFRZT.ERROR : Hr 1§ erropr.

TSTH RHCALR2)
ROUZHL 4512, R

TOAE:  WOVE  REBUFCRZ) . CRG:+
SOBGTR  RY.TO0E

i Claar 53%0 address.

i Lawd loop pennt, -

1 Land £ bute irntn the buffer.

1 Loae until cntirg Ylock i leoaded.

INCL RA i lndigate =uccems.

EERI}E: POPR ¥ HIRZ K3 R3.R5.RT. A6 Ry 1 Restore uclatile regicters.
5H I Resdrh.

ERRCERNAT : i Delipit the lasi lcoatian,

~and STARTCSRBOT i demove for gullitile ipclusion.

J.3 Sample DU Series Bootstrap Code (MSCP Devices)

LTITLE WAHSE2Q0 EUF PRLP Boot ROM
CIOENT A1 @Ls

COPYRIGRT {1 *9B% RY
UIBITA. ZQUIPHEKT {ORPORATION. MAYNARD,
HAASSATHUSETTE. 4Ll RIGHTE RESFZUTD

THTS SOFTHARE IS FJRMISHED UNDER ¢ LICTMSE REC 439 EE LSED AKE COFIED
ONLY TN ACCORDANCE WITH THE TERKWS or SUCH LICENSC AMD WTTH THE IMCLUSION
0OF THE ABOME COFYRIGHT NOTICE. ThIS S0°THARE CF AMY OTHER COPTIES THEREOF
MAY HOT BE PRONIGED oF OTHERHISE RADE AWAILSELE TO AMY GTHER PERSMN, HO
+ TITLE T AND CHMERSHIP OF THE SUFTHARE .5 HEEERY TRAMSFERRED.

e fma fme fmr fma fmn e Bl Bl

+ THE TWFORHATINH TH THIS SOFTWARE IS SURTECT 4 CHANGE HITHOUT HUfI;E, ANT
+ SHOULZ WOT EE COMSTRUTD AS A COMBITHEMT BY DIGITAL EQUIFHERT CCETO3ISTION

+ DIOITAL REEVPES NO RESPONSTEILITY FOR THE WSE OR RELIAEILITY or ITS
« SOFTHARE Ck ETIITWENT THAT TS5 HOT SUPPLIER BY DIGITAL.

FF

Barmple Bootslrep Codo J-7




i FRCILITY:
; LHMEZad DU Boot Dewice Tupg Bootstrap BNW .
: ADSTRAC] :

This ElK code reads *n the k2% klosck Truk an 4547 speakinm devige
vhich athkeres #o0 the UQSSPF pird seecificaticn. I1 supports the
VAKET ta UNIBHS adapte~ [BUEZ, ihe WAKED Lok End Storage
Intercennect d9dantar (BLAY ard .he YARELD to sk Adanter [(BDAY.

The core reads in Lhe boot bleck and executes 1t It assunes the
boot block o b2 <ha VAR otandard boot block. The default add-coses
for the Sk ard IP ragisters are aluays used. There is wo mechanisw
for contrcller mal=siion on 4 gluen mode.

AUTHOR -

REVISTON HISTORY:

.PRHEE
CBERTTL Mamary Map 0F Deot FPoCBSS
Hasa % gaad
pENOIrY B odcccemmmmm e +

L "

R kL L L EE LR L LR + %{--- GF Dsdsed to RO
! code oo block

i
i
i
i 177 |
i
i

t--- Avdllable #for file
brouant 1n oy
boot block

i==-- Host
conmunications
area ]

FRaQ

i--- Hwailahle for file
Erowghi in by
boot hlazk

FFFF

3
1
i
i
i
i
i
i
i
i
i
i
i
i
i

i U IIntested 1z13ry
. FRGE
CSETTL Mnotee

i . Ther= is a0 check that the BUA passed its se'f-te=t.

i . H: zhBok iMai selected node has a BUA

; . TREre 15 a0 mechanism for vusing an addrass other than the
i . uBfault sddress.

J-£ Sample Bontawrap Code




= me ms mr mrwr WE EE R el e e

W OW el mn e = e e o e

. FREE

“he code for the ELA ane BUA 13 fdentical, The BDA has
sianiticant differences as Follows:

1.
Z.

The I® address pepg 15 1 the WAHBEI nodae space at offset §2.
1l addres=zer uvsed by the BDA are paddizal. Addrasses used

g4 Lh= ZUR and BLA are relative io0 Lhe start o7 good G4k
lals affects tha address of the conmunicaticore araa in the
lonitiaiizaticr table and the addresses In the ouffar
descriptors.

[he Z0A decs mab initiate inidilalizatlen maen the TP wraiciep
15 wrltten. It iz staried by setting the Hode Reset [HRSTY
bit tn thke VAHDI GSR.

: HHARES | RICTIONSH

The comMunlcation= area 5%arts at FREN. If the boct Elack
loads & progran Lnte tha First &4k of good menoru, Lhe
conwunicailons area mill he averwrittem 1 the progras is
tor b1g. The boot Elask cam however load iarae prI3Fsna
ctarting beyond the suvnnunicaticps arez. This 15 198 sase
For YIS, which loads inle the segamd good G4k,

Tha koot bleck and any prueeras that it leads must be posltlon
indasendent if 1t 15 1o be suarantaeed to gork properly.
Jiharuise preblems widil arlse 17 the start nf good menory is
a0 &t Tocation @

CERTTL Taglarations

BUR_BLA_DTYPE
BLI_DTYST

BGIT_cOD=Z_START

|

=17 1 Boot code dewice tupe for UCN BLA
= 2} . ! Doot pode device tuype for BDO
= 12 - "diuQ

i UdA is0 ADDRESEER

4

DU_UDAIP 3 “Le12133 i AEoFEas of initialize and polilng
' PEglsiap

PU_LDRER = 1I_UDAIR + 2 i Rddreas of gtatus and address
i Pajiler

SA = DU_UDASA - DU_UBATP i Uffsel betwern tha pregisters

i Bt posivions fer initializztion

EER = 15 i Error bit

54 = 14 i Step 4 bii

53 =13 i Step I El:

2 = 12 i Step 2 opin

=1 = " i Step 1 it

Zit defiritions for inltlalica.ion
GO o= C“CREAANT i B
STEF = “0133@ag 1 Btaw indicatar

i Has. Somnunications area deflnltiuns

Sample Roolsloap Code -9




OHN = "X20000dd8

i
i Comnunicatione mrce oFffFsetz

RIMG = @
M5 = RING 4 12

REYD = %HSE + 64
CPFH_ENT = REMD =45

i Comnendrresponse packet defimitions

OF_CHL = "0ii
op_RE o= "4
F_LNIT = 4
P_LEK = 2§
P_BUFF = 18
F_SHUN = 32
P OPCL = i
P_BCNT = 12
F TS = 1B
FLEN = -4

+» 3UA eflnitlens and offsets

BIDEVCWDE_BiR = :HIHE
BLDEVCODE_BLA = ‘4103
BIDEVCODE_BOA = “H10E

Bl_ADD = Y ZAAAGA00
FiSROFF = “#R4
BLAIFARD OFF = “YBF2
NEXT_NODE = “Hensdzano
ADAPTER_MINDOK = “HTo400000
NEXT_MTHEOM = "H4REn&
START_ADD_OFF = “%7
£ND_ADD_OFF = "1

NP _RES_OFF = "KAHR
w1l = (18314

55T = {19100

.FRLE
CSETTL B8 Initialization and Set-up

i SET UPF THE MODE

Ht

FUNMCTIOWAL DESCRIFTION:

(U T T LB TR TN TR T

J-10  SBample Buotstrap Code

i Duhershlp of packet. 0 = hoct,

1 = U¥A

129 hutes nerdgd far host coon
aFea

Hosy communicatians aras

Buffar for +»esperms packel

frox UTA

Biuffar For command gazket to UDA
Lergth af cownn. arks = 4 Hytes

;: On-lire Sonnind Op-caQe
; Read camaand op-code

i T

Unit nueber offset Lnto

packet

LN eff=el into packet

Tuffer dgeyerietor offset intoe packet
Shadew whll aumber

O -opde of {52t into packet

Iyte ceowhkl oifset into packet

zhd packet stiawus offset

iength of packel offset

i WAMBI device coede Sor BUA

UgHBI device come for BLA

i UAMBI dewice cone for BIA
i UAMUI mode adorecs space start

Cffu=. Lo YAXKEL C5F regisker

i Offse. ta A IF reo
; ofree: w0 next PAKEI node

Bid wi 156 adapter elndos

: 0ffept o end of adapier windnw
: Offeet 1o starting addresc
. Off=et 10 end address

OfF=et Lo BUA map req

: Wali B11 f0r map realsterc

MNede rEZEt 011 1n BiC5R

_________________________________________________________________________

_________________________________________________________________________

Loade R1® with tha base addee== of the VAABI node Epage. ther
perfoyns setus based on tha rode tupe as follows:




i BiA mode

i Load R11 with deripe tyme code for BDA.

i Load B2 with address ofF IF rea. '

i Load B@ with R2 + 2 CBUA has ceparakte SA reaicters For write

i and read)

i ¥akq address of peesunicatioéns ares in Tnit table physical (RINGRDD,
i Load ADD_"PE_FLACG with 1 to indicat® EDA-Phupical sddressing

H Hon BDA rode

; Lugd 311 uith d2vice f{gem code fFor BUA-DLA.

H Lugd 52 with phyzical oddress cf caviprollews= CER CIP pagl

1 Lvad %3 wikh R2. : .

tpis up the VAKEI fwde by loadiro ine Abapet amd erd pddressges of
the adapgter window 1nia bhe ILIC of ige ZUA. Setc up ine

LhIBJS map reglsters sad sets op A2 uWibh GSR [IF) addrass.

i+ [HPLTS

i ki - WAEBI neoe aunber for tails- TUA

i k3 - Unit punbar of boot gesilze in bBEmary

i [ Software beol control flags

B Ep - ibhaze_address + "K200F of B4kb oFf good nencry
3 OUTPUTS:

; k1 - VAEET mode nunmber for this BUA

; Rz - Physical address of the kool device™s C5R

: Rz = Unit nunbeér af bhoot degice in Biknary

; RE - Softua~e prot gontrol flags

; Rim - Base addvecs af the VAELI node

; SP- - shese_addrecs + *EEHB} vf R4LYM af good neno-y

i Work Regiztcra:
; R4 amb Ed

PRl R R e S R L e e e a R R e e 22 S R R A SRl R e e e e D

LLOWG  TRYALEINST . CREEUR - YO #1LE HANILIMG

+ PLUEFLAES JINLY
R R HEEEERE0EEHE B EEEHEEE SRR R R R R

i

i BOOT CORE HERODER

STARTIUEROAT:
ERE STRRTIL » Branch to stiark of code.
HORD EHDDWBEOT - STARTOWJBAOT ; Silze af 7ile 1in hytes
HORD 1l i Yercion nuaber
ASCIT  AUDe i Device desigmaiion reversed

R N Ry L e Y F R R RS EY R Y ¥
i Location to charga if you hive a second contrallar on the LUNTSUS |

i AM468 for st contraller "HRQDC for second 2aabpallar )
R R R Y Sy E Y F E T Y PR EEE LR
MAI=ATD:

LONG *H14Ra : UDdA IP addreass

TeTCE:_Ia0T

RREZ_BOOT

ETARTDU
ADDL B H1E%, 5 1 Mows stack 477 of page ¥@ fof now

] to nake roan for koot bioch.

ZUB.3 4 REde,5LHT i Pothter to stars of good 64k==}REY
AOVEBL  #BLR_HLA_DTYPE: K11 i Set devlre code for BUA. ELA.

Hawmple Haatstrap Code  J-11



i Seiup pointers: El8{=hasa add of WRHAI node, ERi=zadd of start acd

i field.

AULL3
ATIDLE

ADDL3

CAFH
RHEQU

R ENEFT_MOTIF,BIQ
SRT_POL.R1W

FCTART_RLL_NFF.R1O. B2

SETOEVCCRE_RTIA . 'RQ)
*o0E

i Mwda is varified to bo a BLA

Laad P11 with dewice tvge sode fo- ECT.
Laad B2 with IF adurecss.
Laad Bd with R2 + Z.
Maxe 2dd of connuticetisng ared in the inil tabie phusical vRiHGAD? .
Load ATD_TYFE_FLAC wilk 1 .0 indicate padsica. addreceingsBDA.

MONABL
AOVAL

ADDIL3
ADDLZ

NOVE
BRE

FODA_DTYPE(K11
SDAIPADD_LFFLR1QY.R2

$2,R2, R0
R7. W RIKGAL

$1, W ADD, TYPE, FLAG
LONT

i Mode 15 azssumed to be BUM or BLA

i maley'ate WRHAHT wade add+ess.
i Got stavtirn add afF VAXEI

aade inm RIF.

525 zdd of etariing =dd

fi=ld In RE .

Is this YAKPEI n:d2 &« ZDAF

Br iF wvo - assaxz BUA or ELA.

mg MM T === mmmm———

Luad E11 with device code for BDA.

Load RZ2 with phys address of
IP reg.

Load B@ wreth IF apdt? CFor

BOA writes

Paka add :n init takla ohysigs!

Irdicate addweee tpgz is shwsical.

Brangh to contiruc.

; Saiyw startina and end adgprass of adapter dindou in BIIC.
i Load B2 with phurical address of the ccrtrallars CSR IF add.

1RRg:  HMULL3
ATD 3
ATD3
ATDR2
Haue,

ATT.3

*NERT_WTIHDOK. RY . 22
' OTEOBAR, (RN, RD

UIATFADD, B

R2. RO

: Calecalatka sdapter wirdaa.
EAJAPTER_MIKGIH . 22, fRED :
: R2i=zaddras of be=e of DALBHUS

Load siarting add in BIIG.

i T#C paga.

v R2i==Pausica] add of
; ecntrallers CSR
; RB(==CEY sdd (For SDA

 corpatialiyl
EHEXT _HTHDOM, [RES 4+, 729) .

Lear end add in 2I2C.

i Bptup She UNIBUS pap rcaistecra - Ya@e registers 4 Lafd xxx 3°F dapped.
i segdanaixlly starting at =tart 7 34K of woud semory.

i ¥epping ia such bhat addrese B oj5 S5Lapl of cood b4+,

I The WILID kil iz set and the nen cUFFered data pasa selected.

1 il Lal3 point -

B 1 L0 L
AL
A3dL
BISLE
AONZWL
1BERS: ADDL3
SOBGTR

.FREE

ANAF_REG_DFF-END_AUL_J§+

RY.(RE)

#-9. (B2 (RE)
HVALTD. (R
Hedd-1.R4

H1.(RE) . (RE)
R4 1000

CSHTTL 29R Control Subroutine

J-12  Sample Bootatrap Code

e me e mr mr mr e ml ma m

HE points tc tne =sd add-ece fiald:

k3 i Pelnter o Hap
reqlsters==}E3

Startino add of good G4k =%
15t map req

Positlon physical add 29:9
into 20:8,

Set Walid kit in 1st mam
table entry.

Mzp table eptry onunt -z RE.
toad map takla aniry

Br back if wrre t1 lazd

fmE e —— — -y, E




L

:
i
i
¥
]
¥
i

i

FUMCTIONAL BESCRIPTION:

The subroutime reads block @ off the boot device's velume.
leads i% into the first page of usable weaory (the pane
vappad g UNTEUS wap register #0801 and transfers contral io
thke fwarih longwosd Cbyte #12) of this koot hlock.

IKFLTG

[

Rl
L
#3
L
se

Adiusted [F andress
R for ELA ano HAA
RZ+2 for BDA Cacconmodates differenc add for erlies:

- VAREI nede nunber for this BUA

- Phusical address of the bani dewices CSE
- Unit rumber of the boot ceulce

- Software oot comtrol flags

i INPLICIT THRUTS:

“BM of koot bBleek is Q@
Boot bTock i t3 wa read inkc CEPD-"H20Q (1.e. pelative Q)
Transfer addrces af boot block code is at BOOT _CODE_STRARFISPI.

tbace_addrass 1 "R200: of bdkbh of goon wemory

= R2 + 2 for BOA (acconnocaiey different add Tar arites)

- UAAR] mode number for uhis GUA

- baysicds AGHFESS 17 Lhe boot deciza’s SR

- dait nunber of iae wool degice

- Joftuare bogt coniral Flags

- fddress of the device-specific read block foutine
- thase_address + TALAA) of B4kE of Food Renory

Eiw-211, AF. and SP.

i Save rewisier for tenp.

Hunber of reiries

Halt after iug Lriem.

Er if this is 2 BDA.

Start indit Yy writine IF ran
ELR-BLAZ .

B tu Ean.inua.

start 1ai. by setline LGT
bit in BlTsi.

step 1 compare data <=3 ko,

Fainter %o init data taole==}R3
Fead siatus addwess reg.

Ar if arror to retra.

Fait for proper ciep Bit to sat.
Hrite next conmand to UDASH.

i
il
1
Ll
» OUTPUTS -
H R = fdidsled [P adorces
H = B2 for- ELE aad BUA
H k1
H [
i k3
H k=
H RE
i P
H Thic routing wreserprs ppglstars R3. BRI
COMNT PUEFR H'HIRE )
; INITIGLIZZ THE COKTRCLLER AMD TELL IT TO RO
AL 2. RE
IEkkUK: S0BGZQ RG.RETRY
HALT
EETR: BLES HDﬂ_ITFE_ILﬂE;lHHi
CLRNW (R
BRE Th0E
1kR%:  BISH HSET, BICSROFF(R1A]
CRRE: AoV 51 RS
Mova2  E'TERLEL.®9
ILDI™:  NOWH ShiRZY . B9
i HR=1 IERRCR
T RS RS ILTDZ
AOYH CREY 4 EACIA;
AOZLER WS4, RE.ILDO™

Fepgat unti1} finishked.

Gimpla: Ha;:-q,:-l,.rsl,.rl,lp Clode

J=158




i Do eet-up ard £all weinitios dejyar to load LBY 3 + pacE conirol to
i boot block )

F

i Set up outpet penistzrs amd call B device-speciflec subroutine that
;i rezds in one blocck 377 Lhe Boot pBalzé. The bleck 15 biock &, the
;i boot bBlaock
rl
,
4

i Set up registers A5 Tallous

E2 - boot geuice’s C5R address
3 - dewlce unlz numpber

1 n? - Relative address

1 K& - LEHM R

-:Lﬁ_ RE i Pui relative load addee=e in RG.
SL&L il gt LEN to @ ==} RA
rdzHL  RT Put nhusical lesd address on

Call drive~ 1o raad in LEH @
Branzh or =suneessiul raead. .
ErFar. Wilt prrceemar.

1

1

i

i ctack.
B3BB SO0FULASE_JI0 i
HLB= Ra,10f 1
HALT i
Eet up ihe remnainine registers nesded by UNE and bu the oua’. black.
Thken transfer control to tha boot block codo.

10%: : Reap mB3 SuUcce=sful.
RDOLZ  H4,5P . RencuE Fnysica: loao add from
. Ztack.

MCUAR B ROOZIUDASE_QIC. RE s Stoece address of driver.
MGUL EllJRE ; Load gedlse type,
FOPR # HiRS J Restore rFaglster.
EI*AL H*W1a0 . 5F s Restore orlginal stack posilion.
JHF BOOT_LODT STRRTLSFD i give control to boot block.
PAGE )
SETTL DR TEELES - Sskles woed for JD° initiallzatlon

§ememmmmmmmmmmmmmmmmmem—middteALamEnE—. A e ——— -
TAELLES CCETHRIYING DATA FOR IHITIALLXATLION SEY-JEMCE

: The address of tRE Fing bise ac aluen daelow iz relative. If the

; davice does not ARF 10 the stast of good 54k (such as the BDAD:

: then this adderess pill he overveliten wilsh the phusical address as

H par# af the =at-Lup,

TABL_Z1: .WORD 5TEF Eiep 1 - de=c lepoths = 1
(MR Y, vector

Step 2 - lo address 27 ring base
Step 3 - high addreee 27

riro nase

Step 4 - go bit tc eracle UDA

RINGAD WORD  EFAD4
HORT @

HORD G0

______________________________________________________________________

_______________________________________________________________________

i FLAGE field indicatine tyra 2 address and BDA-mon 306

ARD_TYPE_FLAR: BYTE Q 1 1+PHYSICAL-HOA-A=RELATIVE

J-14 Eample Beslurep Code




PRGE
. SBTTL

itt

BOORIDASA_QZ0 - priwiiive dewice-dzpandent wcadswrita drives

iy FukT PRUALTIVE LELVIE DHL?ER

THPUTE:

kX
[
3
ke

i hED

FUNCTIONAL DESCRIPYTON:

phusical adidrass aof boot Peuiza‘s CSR (TR rroistar)
unit nunber ¢f B0t deuice

sterting addross af transier xreldb’ue o luad addressl
JIN to transfer from boot cRelze

phdElcal addorosy ol Lransfer

[APLICIT TIHPUTS:

EIRGAD 15 loaded withk eliner physlcal or relative address of
ring kase ADD_TWPE_FLRE 15 set up to ipdicate phusical or
relativa addresslng for BUA and BLA. The UNTEUS adapier kap
rerigters are already set uw. The B4k 29 good meno~y are
vapprd Y3 mae registers #-127. Additional maw redirteer

199; zre =et op to handle direct Yooting of the

PEE NTdegnastic Superpisar.

fop t:

OUTPLT:

R

S5F_MORAAL cn guzrassfut wead
12u kil ciear «r zarror du~ine Paed

Et-Ez - szratch redisterk

Thit rued.ise preserges pegiglars RL-RE R1B-R2I1. AP an

SOnsUSHs QIL:

plL B

ATONER

SubLF
ADDLZ

i Iespe

BSBE

AOWY
TETH

(FETL

BLES
TLTR
BHED

=,
(K]
-

ka.q4es52l L RY i Get phys add of comnunlcatlans
i arex
EI{GHD.RY i tPhys-add - rel add + rlneage)

CHLIME connznd

EETUP_IN i Auopouttne pric up narts of

i packel comnon to IYLTHE
i and READ covwards,
i NITF: SETUP_TIO veturns RO = Q.

HCF_PMLLB"3CMDMP_OPCDIRTY: G23 ONLIME cpocdn inin wocket

LR i Tigkle UDA, cavse it io init:ate
i Falling

TRT i Kalt until UDA gFavs thal ua

YICKER i ar3 Tivished (ownevebip Bil==)Q)

E*PFFH+F_ETGEQ?] i Fhazk staitus in weEporsa machet

OICG_RETHEN i Pr onn arrar to QTIO_RETI'RY.

: Set up tke cogtend pooet to cmap 3 singla logical Bleck.

Sarmple Boncatrap Code J-13




BSEE SETUT IO i Subrcetine sets up parte of

i packet powmon to OHLTHE

i skhdl FEFT aammands

: NOTE: ETETJ=_I0 retu-ns RE = 2.
HOVE HtF_RDJD“RﬂH}-P_EFEE{R?ﬁ: Load "RLAD" opcode into packs..
HAavL PE.B*?:HDIF_LJHCET} coad LBEN in pachet.

AQWL H{ET}JD*HEHD1F_ELFFEHTZ: L03dd physical address of pata
i buffer.
SLES BLU_T#E_FLAG, i D% i or 11 paysicas addressing CHOAD.
HiowWL R S UND 4P _BUPFIRY? s Oyverlay physicar add with
. s relativae,
1edf:  HOWL B2 B RCAD+F_BCHTHICETY ; Bute couni as 312 [(2%25E).
TETH CRED i Accese TP reg. to cavce
i conteeller to imitiate polling
AIONEL : FSTEL {ET i Uait urtil UDA says thkat sz
oLss rDONE]L i are finished
TSTE E*PHHG+D_RTETR?1 i Check eiaius
ENEQ OIr_RETURN : Returrn zrrar.
THCL L) i Return suzoessful trarsfar
QIN_RETURN: i Betyesn tr zallar
R=E i Tetunn.
H SUBROUTIKE TN ®ERYORA CORHOK PHEXET SET-WPE

Set up part of cowvand wacket cowver 1o OMLIKNE and 3TAD comnancde=.
i Fill in r'ma poirtars Par connand rosponse.

Tnalicit "mpute:
i RINGAD wnust E: sdiusted witk Bilasr Lhe physisal or seilatlive
rddress of tFE ssowadnicvAtlOns arkoa.

SETUT_IO-

HiouL R7 RS I Sel Wp to 28Fa Sommunicatlons
i area
AOYL $CORh_EHL/d.rd i Mleto,
TLoIF  CLER [R=1t i Llear packet siorage area.

SOEATR  RRL CLLLF
d0Tz: thic leawes RE = @
[ [IATT ] #tRPHD ERSE . H HHSGEP LEHiRT]J Loar length 1mto response.
HOWK F36, b KLED+F LENCRT) i Arite senath of comnand
(G LatA]F R E"RURU+F ONITORT) i Load unit ruwbar.
AlDL3  FUMM!EWSG, RIWGAD. (R i Load resp mescripior with add of
i reseonse packet and ouned
i by mort.
ADD.E  FOMW!RCKD RIAGAD.E4(RTY i Load conward descrietor
i with zdd of cowmand wmacket
i amd ouned by port.

r5H
ERDDUAQDT - i Felimit end rf goda.
.EKD STARTIL i Fewoue for file inzlusion

J=1 Hl.:l.rl'.lp] i Boualsi FILp ol




Appendix K
Unexpected Error Conditions

K.1

ID Parity Ervor Interrupts Following Retry Timeout

A retry timeout erent condition ocears I Lhe KABZD module fails ta secess a
YARRT node after 4096 retries, 28 speeilied by the VAXEI deripm. For ezam-

ple, #f & memary node is locked, and Lhe KABRZD module triss to perfirm an
IRCT finterlnck read with cache intend) Lo an address on Lhat node, the EAR20
maodule will retry the tranaaction up Lo 4096 limes, incromenling the reter
Limer with each fiy: Ifa write nnlock transaction Joes ool unlock the memory
bfire the retry timer expitea, 8 fimeont will eocur, In pesponse L Lhis condi-
Livn, BKABED mieroeode initiater a machine cheels and pashes a statis woel
wilh Lhe event code 10 thex) on the srack,

Sollwire can evalusie the condition and take appropriate action.

However, pa azide clicel of the retry timennt, the TPE (1T} Parity Brror; bil
may ke sel w Lhe Bug Brroy Register (MBRR) of aach node on the VA XEI bus.
kach node Lthel hogs the HELE (Hard Kmenr anF-T'Tupt. Fnahlet hit set in the
EICSR will then intorrupl Lhe proeeasir.

Fxception condition handling soliware should he wn’rtiln with thir comeider-
atiom in wnind.

K.2 Clearing the Bus Error Register

K.3

Ervor hitr it the Bua Breor Register (BER) on any nede in o VAR 8200 cnm-
puter eretermn may be set or cleored following powsr-up. Sofrware shonld write
AFFF 0007 (hew to each BER in (he svsiom b elear thess hita.

Interrupts Following Initialization

The BR {74} interrapt flage in the porl cootruller muy he fet nr cleared
frl lnwring processor inirialization, Software should dea? with this situation br
Aetting up the syatem control hlock (SCB) belure luwering the IPL helow 17
thex).







Glossary

Thiz gloazary defines termeuasd to deserihe the VAN T hus, the BIIC, und the
K ARZD module.

ACK data cyzle

4 data eyele of o read-Lype of wille-L§pe lransaction during which the
dlave waperte the ACK CNF code 1o ecknowledze that no error has
been datected and Lhot the crcle i=2 not to be ztalled.

ACLOL

A wipnal chat indicedes the econcdition of ac power to the computer sva-
tem. When AC L0 L is false, do power will remain ateady for at least
4 2 millseunds,

Adaptar

A node thal intertaces other buses, communication lines, or pariph-
eral devices Lo the VAXBI bus,

Arbltration cycle :

A evele during which nodoz arbitrate for :mntml of the VAXHT hue.
Aggert

To eause a signal to take the "tme™ or asserted state,
Agaerted

To e Iy the "trae™ slate,
Agzertion

The: transition of a eignael rom the “talze™ atate to the “hae" atata.
Atomic

Pertaining to an indivizible operation.
‘Atiached pr&c:es:ﬁur

A second or thind procereor in a multiproceaace system. Attached proe-
es30r5 do not have direct acceas to tha control panel, the eonenle termi-
nal, serial-line unite, the BOXS0 controller, or the watch chip.

Backup transiation buffer (BTE)

A zmall memory on the KAS20 module thet atores translations {pape
table entries) for 512 recentiy weed virtue) address pagen. The backup
tranelation buifer backs up the minitranalation buffer (MTDL
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Bandwidth

The data transfer rate meazured in ioformation unita tranaferred por
unit of time (for example, megabyles per sueend). AT bandwidth fig
ured quoted in thiz manwal talke inle accvunl command/addresr ghd
crmbedded AR evcle aoverhead,

acli

Bl chip intorloee; a spnehronona interface bus thal provides for wll -

communhication bovween the BIW! and the nger interface.
BIIC

Hup interconnect inlevlnee chip; a chip that serves as a scneral pue-
pae interface to the YAXBI s,

BIC CSR space

The first 256 bytes of the SK-byle nodespace, which is allocated do Lhe
AIG s internal registers. See alsy Nodespace.
BIC-generated request

A rranaaction request generalod by the BT rather than by e usoer
interface. The BITG can request only eeror interrupts,

BlIC-generated transaction -

A transaction performed solely by the BTIC whth no azgistones [rom
the magter port interface, Ouly INTR und IPTN TR transactions can be
independently generated by ihe BIIC. The user interloce indtioles
BT genavated transactions by weiny the IPTNTRSTOP fore: hit, L
user interfaee or error intereupl [oree bits, or by asserting one of U
RCT TNT (T L lines, & BUC-sencruled tranaaction can alsoe rosoll
from a BTIC-generated request, which results from a bua error that
aeta & hitin the Bua Brror Kegister,

Boot RAM

An AK-hyte memory on the KASZD modole usod aq tempnrary 51;1:|T.'age.
[ bnot maeroende.

ETB
Aee Buckup translation buffer,
Bus access latancy

The delay fenm the time a node degires Lo puerform o tranzaction an the
VA XTI hus until it becrinea master,

Bus adapter
A onode that interfaces the VA XET bus Lo saoodbucr bz,
Busy extenslon cycla

A b eyele during which a VA XRT node, il peceesorily the magter nr
the slave ol uw trunsactinm, asrerta the Bl BSY L line Lo deluy the start
of the nexl Lewngsetinn.




Cache

A small, high-gpeed memery onthe KAH20 modnle that eomtaing cop-
Lo ol pecently accessed physical vemory locations,

Cold start :
Eool Lo bring o fresh copy of the aperating ayatamn intn memory:
Command/Address cycle

The [irsl crcle of a YAXEY tranzaction. The infrmatinn tranamitied
in thiz cvcle iz nsed to determine alave velection. In some cusey Lhe

dote on the BL D¢3E:0% Llines i not an actual address, but it servey
Lz same parpose: toaelect the desired alave nndels). T'or exampls, duwe-
ing an IN'TH commmand a deatination mask s waed.

Command ¢confirmation

"The rerponae rent. by the alavelal to the bus musber e eonlivm poelic-
pation in the tranzaetion.

Command conflrmatlon eycla

The third cyele nf 2 VAXBI transuetion duving which slave(z confirm
participation in the tranadction.

E:n'nl'lguraﬂnn gata
Data lnaded intn the BIIC on powee-up Lhot ineludes the devies fape
and revision code, Lho purily mede, and che node TL,

Consoie

The manual enntrol system integruled onlo Lhe KAB2] modnle in mi-
erocrde. Tt lets you start and stop che progessor and rmn diagnosrices
uaing 2 terminal.

Cansola mode

4 pondition of the CPTT Lo whick the computer is halted and responds=
nnly to muchine conlrol eommands typed on the terminal connected to
weriul-line umit O

Cantrol store
A et of [ive HL‘I-}J-"R.-‘&M chips contolning KAL) microcode.
Carractad read data (CRD} '

Datu vent on the VAXBI hus In responze 1o a read trangaction i which
the glave devive has delected and corrected a data error. The slave de-
wies gonds o correeted read dulo (CEDN code e the VA XPT bus when it
wenda the dakbu.

CAD
Sae Corveeled vead dala,

Cycla
The basichus evele of 200 nunoseeonds (oeminall, ';"FJ.'I.iCJ.'I. is the time it
takes to trunsfer the smallest picee of information on the VAXET hus.

A cvele heging at the leading edpe of TOS0 aod conlinnes until the
Teading edge nf the next TOGD.
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Data cycle

A eyele in which the VAXII data path is dedicabed to tranaferring data
{such 0 read ur write duata, s opposed to cnmmandaddrasa or arhitra-
tion inlowmalivnl between the master and slaveis). Taring read
STALL data cyeles, the BL D810 L and T¢3:01 L lines =nntain mnde-
fined data, Sec ales ACK dola eyele, Boad datu eyels, STATL d4ta oy-
cle, Vector daea cvele, ond Weite dolo pvele.

Data transfer transactions

VAKDBT tranagetionag that invelve tho tvanzlor ol doto oe well oy
eommandaddress informarion: read type, write-type, IDENT. anl
BDCET tranaactionA.

CCLOL

A aigmal that indicates the condition of de power to che VA XBL back-
plane. When TG LO L is false, power to the hackplane in steady,

Ceassert

To-cpuss o sipgnal to be in the “false™ g deasaevted atate.
Deasserted '

To b ao the “lulse’ =lata,
Deazzertion

The transilion of o signul from the “true"” state o the “falme" atate.
Decoded D

The oode 1Dexpressed p= g zinpls bit in a 16-hit field.
Device 1ype

A 16-bit code that identilies the nede trpe. This coda i crntained in
the BIIC s Device Hegistor. ' '

Direci memory acsess (DMA) edapter
Aq adapter that directly peclerms Block trunsfers of data to and from
IMEITIRT,

EEPROM

& 16K byte electrically erazable progrommuble read-only memoery
need on the KASRD module to slove cuslomer choives for BARR0 op-
tione, VAX hootstrap maerocode, and microeode paeteheas,

- Embadded arhitration cycle

An arbitration evcle that cecurs Gis cbedded) 1o o VAXEI lrunsee-
tiom.

Ercoaded ID

The node 1T exprersed as 5 4-bit binary namber, The cocoded D 1s
uaed for the master’s T trangmitted during an crabedded AR eyele,




Even parity

The parity Hne ir assevted if the number of arseted lines 1o the datu
field ia an odd number.

Event flag
A ptatuy poating Bil madblainced by o oporaling yatem or the VAX

DHapmostie Supervizor, used bo pazs signel: belween the operator and
dolbware or Belweon programe,

Expansion maedule

A YA XEI module that does not attach directly to the VAKEL hus, A
YA XET node that reguires more than cne module has one module that
attachen directly to the VAXET (that is, containg 4 BIIC) and one or

more expanainm mndules that communieate with the fivst module over
the nerr-defined I'0) aection.

Extenslen eyele

A hur eyels during which o VAXBI lransoclion is mode looger, Soo
STALL duta pyvele, Busy extension cvele, and Loophaol cxlonsion
cvele.

F chip

One of three chips in the KARZD provedsur chip sel: [osling poind ae-
celerator.

Dresignates a high-vol tage lr.rlru_ level (Lhat is, the iogic ievel clozest to
Wood Conirasl with L.

iDENT arbitraiion cycle

The fowrth eyele of an IDENT iransaction during which nedes arbi-
Lrale Lo determine which is to zend the wecior

IE chip

O of Lheer chips in the KABED procezsor chip 2et, implementing the
inslruction budfer, microscquencer, instruction execution wnit, and
MTE.

Negal confirmation code

A CNF codi Lhal 12 not peciiitled in o particntar VAXEBI crele (guch as
u RETRY command conlirmesion toa multi-r&.a-pe:umler comtoand,

Intarlock commands

The two commands, IRCL {Interlock Read with Cache [itentt and
TWKICT (U nlock Wyile Maosk with Cache Intent), that are nged to im-
plement alomie fead-modily-write operations,

Internode transfer

A VAXBI Wransaclion in which the master and elaveiz) are in different
VAXBI nodes. Concresd wilh Intranode oransfer,

Interrupt port
Thowe BCL signals that ate nsed in generating INTR transactinns.
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Intarrupt port Interface
Thul purlion ol user gl ueed bo inlerines 1o the interrapt port of the
BLIC,

Interrupt sublevel priority
Loterrapl prioricy inlormation nsed diring an TIERT transackion tn

delermine which nodle with a pending interrupr is to provide the vee-

lok, The inlecrupl sublovel priority corvesponds to the node TTH
Interrupt vector

In ¥AXNY ME gvstemn, an unsigned binarvyr numher nzed as an nffuet

into the srstem contral bloeke. The syztem control hinck entry pointed

to by the VARRI interrupt vector contains the starting addresys of un

interrupt handling routioe. (The svslem conbool bloels 13 defioed 1o Lhe
VA X Architecture Iandbouk.)

Intranoda transfar

A leumssctivo in which the master and alave are in the same node,
Loppbock Lransaclions are intrancde fransfera, Contrast with Tnter-
Twiwcde: Lo sl

Invelidate

'I'n nark an ontey in the cache, MTH, or BTE tn show that it no longer
eonitaing eurrent information.

L
Depignates a low-voltage logie level {that is, the Iogie Ievel eloscsl o
grovmd . Contraat. with 1L

Latency

Read aceess fime: 2ee Bun aeeess lateney
Logal memary

VAXEI memnry that pan be swecesded withoeol wsinp VAR BL Leansoc-
Hona; for example, VAKX BL-wccesgible momony oo oo sinple bookd oom-
putsr

Loglcal console
A CFTT that performes congele [inelions [or anolher CPL
Loapback extension cycle

A eyele ol g loepbock Lransaelion Juring which a node asserte both BT
BEY L und Bl NO AHE L to dolay the starg of the next transactinn.

Loopback requast

A requeel [rom We mester poce intertaes assertod on the BOT G103
L lines which permits infranode transters to be performed without us-
iop Lhe VAXEI bus,

Loopback transaction
Adlransuelion i which informalion i= transterved within a given node
wilhoul use ol (e YA B data path, Condrast with VAXHT tranzae-
Liom,




Macrocoda

lnsleuetiong written in MACH(-32 o » hipher level programming
Iatgrungn:,

Mapped adapter

A DA adapier Lhat perfirms data transfers belween w vatem with a
combiguons metnory space and VAX BT addresz spoce (in which mem-
oty Tieel et e eonlizuous). The mapping is done by weiny u st of rap
regiaters localod o Lne adapler

Mastar

The node that gaing contrul of the VAXBI bua and initiatez a VAXEL ur
loophack tranraction. See alge Pending master.

Mastar port
Thore BCT signalz used Lo geoerate VARTT v loophack transaciions.
Mastar port Interface

That portion of nser logic tha interfacen to the mazter part of Lhe
BIOC.

Mastar part raguest

A vequest (either YAXBL ur lonphack) generated by the musler puct
interface through the wse of the BOT RG< 140 T, linea,

Mastar port transaction
Any tranraction initiated ag a result of a master port reguest.,
M chip

One of threa chips in the KABZD provessnt chip ser, nsed for BTB arxd
vache tap stnrage, internal procossor regiaters, interrupt handling,
memaory management, clock generalion, rerial-line nnita, and iniere
Fuce tn the porh comtroller,

Microcode

Enutructinns comtained in control sture that carry nut the functions ol
Lhe VAKX matruetion aer, congole luneions, und self-tast,

Mini-transiation buffer (MTB)

& tranalation hoffer thatl stores lranslations (page table entrics) [
f1ve recently ueed wirtnal address papes.

Module

A mingle VANBT card Lhal ultuches to a aingle VAR B] connoetor,
MTB

Hee Mini-trenalation buller
Multl-respandar cammands

VAXBI eommande that atlow Do more than one responder, Thesc in-
vlude the INTR, TRTNTH, ST01 [INVAL, und BDOST commandds,

CAossury -7
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MNade

A VAXBI interface thut oceupivs oo of sixleen logieul localions on a
VAXBI bue, A VAKBI node coneisls of one or mote YVAXBL modules,

Mode ID

L number that identifies 8 VAXEI nede. The sowcee of the node 1D i
an 1D plug alleched bo Lhe backplane,

hode reset

A sogquence thal eauses an individual node to be inltialized; initiated
I the selling ol the: Node Hezet bit in the ¥4 XET Control and Statns
Regizlern :

Nodegpace

An BE-byte bleck of 'O addreszes ihat is allocatad to each node, Bach
node hag o unigue nodeapace bazed on its node T

Null ewele

A cyele in which all VAKDI lines are deagserted ithat s, noe ranoae-
tiom ov arbitration i taking place)

Ddd parity

Tha parity line ia asserted if the number nf aueected lines 1o the datu
field iz an wven number.

Parity mods

Speeifies whoether purity ia penerated by the BIIC o by the uscr nler-
Tuce.

Panding master

- A nedde thut Eus won an arbitration bob which has nol yel begun a
Lrangneluon, :

Fanding recuest

A roguest of aoy Lvoe, whether {rom the mosztey porl er o BOO-
puncraled peguesl, Chut bus aol vel pesuliod o2 Lraogaelion,

Physical address
A 30-bil integsr Wientilying @ byele locallon in phy=ical memory oF &
rogister in an IO device, :

Fhysicel console -
Serial-line unit 0 and the related micvocods functions available oo the
Primary pracesaor,

Pipalire request
A request from the mnaster port that is apserted prior to the deasaer
tiow of BCT RAK L for the preaent maater port transaction; that ia, a

new vequeat ig portad prior to the completion of the previous tranzac-
tiom.




FPort controllar

Aninterface that connecta the processor Aection of the FARLD modale
wilth the YAXPI interfaece and the PCT bud devicea (REPROM, boot
RAM, wateh chip, and RCEKS0 contrailer)s

Fower-downFower-up saquance

The sequeneingt of the BLAC LO L and B TR TG T Tines upon the loag
pod resteralion of power tu a VAXBIL syvatsmn. See alao Syztem repat,

Primary processor

The processor inzlolled io VAKBI zlot K1J1. This processzor 15 con-
neoted to the contral ponel, ROXS0 controller, wutch chip, serialline
unirs 03,

Private memary
Memory that cannol be poecssed lrom Lhe VAXDI bus.
Pragram O made

The nmal eondition of 1he CI'U, in which the cumputer exeeuates
anftware. Characters typed on the console lerminogl are puesed
through to the operating zvatem. The censole lerninnl wels like o
atandard tevminal o one of Lhe olher serinl-line units,

Programmed 1/C (P10} adapter

An adapter that does nol aecess 1wemory un the VAT bus hut inter-
acts only with a host processor,

RCLK {receive clock)

The eloel phiase during which informallon iy reesived from the VAXTI
bar; equivalent to TL1G0,

ADS
Hee Read data subsiitale.
Head data cyzle
& data crele in which dalo is {rensiitied from g sluve Lo o s ber,
_Read data substitute (RDS)

Fanlty, umeorrectable data sent on the YAXEBL Lbus in responae Lo o
read-type franeaction, The alave device zends the road doda zubsliiole
(R0 code on the YANBL bos when il sends the bad dats.

Read-ype commands

Aoy of the verlwus VAXEBI vread cnmmands, including REAR, ROT
{Hoead with Ceache lotemt), and IRCT (Interloek Read with Cache In-
Tyl

RESERYED code

A ovode resoryed for wee b DIGITAT.
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RESERVED field

A field reserved for uae by DIGITAL. The node dreivaogs thee baz must
enAaure that all VAKDOI lines in the RESERVED {icld are deasgerted,
Woden veceiving VAXEBI dala musl ivnere HESERY EL field informa-
tinn. This reyguivement provides lor adding fanetions to future VAXHET
oude designs wilhoul elleeling compatibility with present designa.
Exumple: The BI D 81:0% L and Bl L{3:0s L lines during the third
eyele of wn INTR transaclion are RESEREYED fieldn.

RAezet module

[ o WYAXB] system, the logic that monitnra the BI RESET L line and
any boctery backup volrages and that initintes the system reset se-
quEnce,

Hesetling node
The resde that azscrts the Bl RESET L line.

Retry state

A zlate that the B entera upon receipt of 1 RETRY conlirmeslien
code from a glave, 1f the maeter veraarerts the Lronsaclion vogquest, Lhe
BT reaends the tranazcrion without hawing Lhe user interface pro-
Tide the transaction information agaim. The vomamandaddees: nloe-
mation and the firgt data longernrd, if & wrilc Lranzaction, are stocod
in affers in the BITC.

Salf-tast
& mrerneoded teat that identifies huedweore Falts on a VAXET module,
Single-raspondar commands '

VA NPT cornmands that ullow for unly voe responder. Theae inclode
reud-type uod wriite-type comsnunds aod the TDENT command. AT-
though multiple nodes ean be selected by oo LDENT, only one returna
8 vartor.

Slave

A pode Lhal vespunds 1o o leangaction initisted by a nnde that has
puipied vonlool of Lhe VA B bus (the maater),

Slave part
These BCL sigoule used Lo respond Lo YAXET and Inopback transae-
lions.
Slave part interface
Thel perlion of user logic that inlerlaces to the slave port. of the BIIC.
STALL data cycle

A data cxele of o vead fope or write-type tranaactinn during which L
plave apperta the STALT CNF ode to delay the transmizdion of Lhe
next data ward.




System reset
An emulation of the powosdowapower-up sogquenes thul causes ull
nodes to initialize themseles: initialed by e assortivo of the BIRE-
HET L line.

Terget bus
The buz that a VAXB] node interlaces te Lhe VAXEBI bua.

TOLK (transmit ¢lock)

The elock phase during which infermation is transmiticd oo the
VA XET hur; enquivalent fo TOSS0.

Transactlon

The exeeution nf 2 VAXBT command. The term “transaction” inclades
hoth VAXTT und Jonphack tranzactiong.

UNDEFINED figld

A leld thal musl e irnored by the veceiving nndels). There are vio
reglewctions v Lhe dutya puttern fur the oode drivinge the VAXTT bus.
Exumple: The BIE 31:0% L and BT {307 . Hnes during read STATL
dotn eyeles wod veelor STALL datu cveles are [TNDEFINTED fields.

User interface
All pede logic exelusive ol the BITC.
User interface CEHA space

That porlioo of cach pudespaes allovaled [or wser interface repiaters,
The wser inerloee CSR spacee 1= the 3K-by le nodeapuce minuy the Low-
cal 256 wvbeg, which comprise Lhe BIIC CSR apsce.

User interface request

A tranesaction request [from che aser inlerfaeo, which can take the
form of & master port request, an aeseclion oo BOLINTS T4 L line, or
the setting of a torce bil,

YAXE| primary interface

The portion of a nede thal provides the clectricol conoeelion o the
VAHET gignal lines and implements the YAX Bl peotocol: [or cxample,
the BITC.

VAXBI request

A& vequent for a VAXBI troneaction from the master pord Inlecloee thad
i asaerted om the BOT RO4L:00 L lines,

VAXBI system

Al VAXET cages, VAXET modnles, reaer modules, snd power supplics
that are required to nperate a FAKRT us, A VAXBT system can be o
miharatem of a larger compuber systemt.

VAXHI transactlen

A tranmactinm in which information e transmitted on the VAXET 3z
nal lines Contrazt with Loophack tranaaction,
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VAX Intarrupt priority level {IPL)

In VAT WMS gvsloms, o number between O and 31 that indicatea the
priovily lovel of an inberrapt with 31 being the highest prinrity. When
o proecszor is cxecuting at a particular level, it accepta omiy interrupts
at a higher level, and on acceptance starts executing at that hipher
level.
VAX port adapter .

n a VAXDET syaterm, an adapter thot condorms Lo Lhe V52X port archi-
tecturs, vsos nlerloel Losnsuelions Lo access command and rezpomas
grensy in VAKDI memory, wund peclovme virtual-to-phvsical memory
translabion by neing puse tables locaded s memory on the ¥AXHT hs,

Vacior
An nddreess poiuling to g routine that services interupta or excep-
Livng, The syzlem control block ia a table nf rectors.

Vector data cycle

A data crele in which an ineerrupt vector 48 transmitted frim u slave
Lo o master.

Virtuai address
A 32-bit integer identifring a byte location mupped by memery mon-
aFEmneT,

Warm sitart

Reatarting the software al the poiol whers proceesing stopped in a
power failure.

Window adapter

A kus adapter that maps wddresses Lhol [nd] within one conticaous e
pinm (g “windoe™ 1ol w bus’s addrezs space inte addreeses in a window
ipnasibly in a different repion) in unother bus's addrese space,

Window shace

A 256-Khwte hlnck of IO uddeessey alloealbed o cach node bazod on
nnde T and used by b wdoplers Lo men YAXBL ironzactions to other
busea.

Writa data cycla
A dats evele in which dule s lransicled [Fem a mascer to a glave,
Writa-iyne commiand

Any of the variows VANBL wreite commands, ineluding WEITE, WCT
{Write wilth Cache Inlenl)l, WHMCL (Write Mask with Cache Tntenth,
and TWHMEL (U nluck Write Musk wilh Cache Intent),
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aofl. erroE tlerrupn enable CAETRED B, Th-£
Aol wiky
Tiood comd el Maagrs, 47, T-1
rratar-im-peegreas lag, 3 14
clearing, 3-17
roftware genevated innerrapt, 5 -1
Battwrare Trterrupt Reguest, Regi e (2IER,
F 7

Bottarare Tncerupt Sammary Regisler (STERL

F-&
sofeeare uprlaces, 2 21
HEP Hupervisar Stack Printea), T3
STALL
romfirmation. 2-20
rowie, 217
start
eongole cotnvand, 415
STF, 37
atnp comaale nutput command, 4-17
SO transaccion, 217, 218
& bic, D1
superviaor Stack Pointer (s585P:, -3
rymmetrical multiproceranr rretem, |- 1
tyrtetn Baze Hegisrter (SBH) F—h
rvacem comtral block, 53 to 5-5
read ervor
halt eode, 4-3
Systetn Contral Block Bare (80IRE)], F A
Hvstamn Contral Block Hare Hegirter, 53
Svetemn Indentificatirm Regiater (SL0), F- 19
EFEtem initializatiom, 3—L1
requence, —L2
Svatem Length Begister (SLK) F—3

sxelom reaet controd, E—2

T copsoli: command, 4-34
T'M consvle coonmard, 1-13
PHEHK PTranalation Buller Qheek Ruogislerl,
b—20
THIR
TTranstalion Buller Diseble Rewiater), I'-14
TBDL Regiater
conrenta, -1
THLA ¢Translation Rullur Invalidace A Ruog-
iater:. ¥ IH
THLE Mranslauon Bullvr Invalidate Single
Reginterl, F—19%
Lesl,
crmaole command, 4 14
diagnnabic pragrzim
repulilions, 7-2
sRguetse, T—3
teet with menu
eorsuly comuound. 415
Ll
eatting_ 17
Time af Day Ragicter, 2 21, & 11
CUCHOE:, B4
Lo ol yenr, 5-11
L1 Tl
buw, E-&
prror, K-1
part contraller, B 7
refry, B-H
TTMEQTIT hil., B
TODR, 231, 611
tTime of Day Hegictar), F—L0
tranaaction, 2-17, 2 LA
ackhowledged, 317
KARL) wiomerated, 2-17
Lranglabion huffer, 43
Trunelation Buffer Check Hegister CI'BIIHK),
2
Tranclation Buffer Dizahle Register "TRTA,
I'-14
Tranalation Fuller Invedidute Al Repister
ITRETAL F-12 .
Tranalatinn BuiTer Invulidule Single Register
TR, F-15
Teansmil
chiwk errar, -5
trap
excepdion, -1
THRCE Conanle Transoo, CER1, F-12
TXCE1 {serinl-line unit 1 Transmit CEI,
F-22

lndex—9




PADD Conzule Tranatait Data Buffer Tewio-
terd, F-13

TYTB: fserial-line urit I Tranamit Dula
Lol Reginners, =43

ULTRIX 32, 1-1
cwalel thip data tormar compulibil iy, A GG
e perted emror conditions, -1
whinck write maak with cuche inlent, 2 17,
2-15
ureecngized bont deviee spocifiatinn, 4 1§
urrecnpmized consale cermmaril, 418
1irer Stk Pointer ITST, F 3
18P (Lper Stsck DPoinlee), F O3
1AW KL trananction, 217, 2 1A

VAKX BE0—zperilic clusler exereizer, 7-12
YWAK pan't retry (VOB lag, 1A
VaX Parnoatic Sunervisor (VDEL 7-1
YAX interiocked insteactions, 2—-L8
Vaxnl 1-4
addreas cpaoe, 312
addreasing, -0
srhitralicn, 1-4
evanl eode, 5-%. 0 10
forward
consle curnrmand, d-16
interfiwe, 210, 2 13 ta 2-20
Blowk dizgriam, 2-12
ooy mule, 7011
aode ur Lransaction error, G-
averyive, 1 310 =5
pigline rmgde enntral, E-G
sipnd, A1
timin, 1-5
tropsucliong, 215
VAXDEI Conlrgd and Stams Kegivter, 3-14,
4-11
'AXDRI C5R
eonivolz, 47 1
VANBI Node Tdentiticaticn Liegister (GIMID:,
F-24
VAXET STOF Regismer (BISTOD, F-24
VAEERWSE, 2 14, ¥ to [5
VAXETN 1 |
TR WaX can't retry) flag, 54
VTS
Diw, T 7T
BLIM corinznd. T8
AFT EVENT commared, 7-2
ET FLAUS commaond, ¥-7
BHOW EVENT commuand. T—o
SHIWY FLAGS commund, T 7
wRing it nedine, 79 Lo ¥-10

Toediexe (4]

weine i skaeal-alone, T 0 oo T3
womlior, o 1, TF 11 _
aciras cnncenl wialation faalt, 5-d
aritliredic fanlc, -3
arithmetic oeap, -
Asrignment.
breakpoint faule, -
CHME instruecion trap, 5
CHMK inrtraction wap, 5—d
CHME instraction tTup, 55
CHMLU instruetizo crap, S5-4
cotsale cevmina! reecive, 53
cotsale tetmninn. treoen’i. 55
corTecied read datn SR, R O3
EmcEprion, 3—1 )
intetproceasor interrupl, 5-3
interTupt, 31
interval titner, 5-3
kerne] stock oon vulid, & 8
machine-cheek pbors, & 3
mower fuil, 53
privilesed inslouclien S, .3
LCX50 interlae, 508
reaceyed tasleoet v Gam |‘|', =3
I-I_."'ljl_':'rl_.li I_'I[_II'.'I'.i,!I'II.I iI.III'II'Iu: ﬁ H
reseived vperinrl addreraing moda faudl,
23 '
_l,'l_:";'l_'_l"-'!\_'l:l I_IF';"FHIII:.E |.3IJ|1‘. rl H
BT, 5 &
el Tioe unl | vereive, -2
<peetidl e ol L 1.1'3113.*?1':’:, Tk
il L il 3 'I‘Ei‘ﬂ'i‘i."&, -3
seeial Ting wnit @ tranamit, 30
sl -line unit 3 meesive, h-d
seerial-Tie it 3 mranamit, 5-d
:5:_;”,.','-.':_|r|: ir||.1"-|"|'|]|'|':, ik
LFLLrn lll:nﬂir'.ﬂ' fanlt, -3
Tegirelisiwan ned, walid fantt, 538
TIWTRITH, & 3
VANET g e, -3
VAKRT poarive valears, G-
EFLC inaurnctine tault, b=l
virtua] adrveze, 4.-0
VS, 11 _
wialoh chip data foamat compolibidily, & 16

warmn atart, -1, 3—i4 to 415
faiure, 1-1&
wateh chip, -11
adrreas, =18
bit wotation, 1Y
(P8R, /12
(HHE A, (14
(1=K 15, 51a




{39R 1 G-13

dara format. B-110

data interprotation, 6-13

dace and time apmpee, & 13

interface. Y41

regietsr. B-12
Wil tranaaction, 2-17, 2 158
WOSA Rewiaice, S-20, 4 10, E=L6
WORD Reriuior, 320, 4 10, £=L7
WORL Bewiaier, 5.T5, 4 10, F=LT
wrap manoector, =12
Write Memory, F-5
write memory Qug. 5 9
WEITE trunsusinn, 2 15

wTite with cache intent, 2-17, 2-15
WTITE WEOTIE PATITY

WY PH, k-1

W P H
WL mrite wrone purity;, =3
WO (Y rite wrony parily), B—o

% ponsvle command, 415
inearrernt checlasan. =12

Yeoar Hapiarer, 614

£ comenle cormmend. 415
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Mnemonlcs and Abbreviations Associated with the KAB2Z0 Processor Module
EK—-KAB2O=TM

ACCE Acceleratsr Coenteal and Slates Beguslor

AC LD L o povwer is unatesdy wihen this sigoal e loue

ACK acgknowledme traneaceron confivination on the YA X HIL hos
ap Argument Pointer Bemizter; also attached processnr
ASTLVL agvnchronous system trap level

ARE arbirration evele onoche VAXEI bus

BAD VAXDE signel indicating 2 faling nede

BEL herterr-backup unit

B bz sanmesting the BLHC with the atler circielis an o nnda
BCICSA T Comeral and Stame Register

BDOST broadenst ronsaetion

BER Bus Earor Regizter

=10 heckelane intereoinect interface clip

BIMID WAXII Modo i1 Lemister

BRKE WAXIICSR bit indisatineg self-test fallure

EBTH bhazkup translsrion it

CAL LL-bit address bus for cache and BTE BEabhis

CAam varen Lisn L sl reme bl rnemary fpaet ot eontral sterel
CMISS rnche: meiss or [T miss

CHMF WA pranseccion contirmation code

CPUCLK slack signal

CPU zantral orocessor Unic

CAD zarrested voad datg

L5A n oantrol nnd stemas resister

DAL Fiokit dacn gnd addvess lines bus

DATI date-in UNIRLUS mransection

DATIP date-in-pavse LWL tranaaction

DATO datp-rme LINTIILTS pranssetion

DATOH datp-pae-pyte UMILLE ranagction

DCLOL de paver iz nrskeecdy when this sigoal w leue

DTYPE Itewviee lemister

DWELLA WAXEL to DIMILLES adaproer

EBOAN EASED-specific sarial-line it -'J.i.:,glu.-hl.l: pIreETam
EBKAX BASRE0-specitic cluseer exerciger diagunslic prigrram
EBSAA EASED-specific WMAX disonostic eaparesor

EEPROM alectrically erazable progravuaable sead anly meregry
Ei spesification of woltage levels used by sevial line units

EINTRCER Evrvar Intermupt Concral Repietar
EMBE APT etable AFT 22gnal
EME PIPE enahle pipeline el

EVEARZ hardeore instroction tear diageelic program
EVEAB lgEie instrastion exercizar diagnusbic grogrnm
EVEAC Hoatine-poit instrustion exencrer diagnnste proaram
EVEAE privilemad arohitesture exerciger dingneslie prosream
F chip fpating-paint acceleracar chip Lo the C1FL

FP Freme Pointer Megizter

FPDO Iirst Fart Done fleg

GPHA g gemeral purpose resitey (BG R1G0

HEX hezendecimal (baza 10 wotation

HF=H Hardware Fenlt Staca Dit

ICCE Inteawel Cloek Comeral Regietar

IGA Interwel Conre Rerizter

IDENT che WARDT tranzastion waed Loosolicil an interrupt vestor
I'E chip insrrnetion end execurion clip o L CHL

IPL interrupk prinrity lavel

IPH on intorngl pracessor resister

IRCI imtarlnel venn wich eaehs atenn VAXE] Ininsnstion
IMNTH inter-apt VAKX trensnction

INYEL imen et VAXE trananction

IPINTH interprisosser infervapt VAXBI traneaclian

K11 VAR slat nssigned ma the peimary procesear
HEa1a spelrm aanl=ol pinel sszemizly

LED lighl. ermitting dinde

LF ezt

M chip memary ivkarfizee chip in the OPU

MFPR miee Frorm prssssor reEissey insteuetion




Mg
MTB
MTPR
NO ACK
NODE ID
POBA
P1BA
POLA
P1LA
PAL
PC
PCEE
PCI
PCM
PCnl
PEN
PME
PP
PRIM
PSL
PTE
RAM
RCI
RCX30
ROS
REI
BOM
RFPH
RXE0
BRECD
AXCS
BREDOB
=2C8
SCHB
S0
BIEA
SLU
SR
STOP
TOOR
THCS
TADB
LUART
LIWURCl
VaXB|
VAABICER
VCH
VDS
VME
WEI
WCEA
WCED
WESL
WRACH

40-hit micmainelructian Lus

mimi-Sranslation buflvre

mave o prresassor rogisbes oslracber

rio el ledpmenl WAXET Lninsaclion eelirmsalion

n mumher hal wdentilies g YARBL nede

o Hase: Rarglsleer

F1 Haen Mogrsbor

PO Laenglkh Roegostoer

Fl Lenglh Kegistoer

T-hik s wsed G address BTE wndd cache ligs witkin the W zhin
Pragroon Ceunler Reglsler

Fracess Conleal Bleck Base Regiuues

15i-hit meirt corlel lar olerlaos bras

g %A R B eonural msbule e in Lhe KEATD dssembly
pars eprbraller

pomrn frame meenbiee

partorminnee: minibor rrichile BT et

PUiImary precesser

B PO COTIETY rivewit wsed an the PO meduale
Fracessar Atatns | .rnn;.:'l.'.r-'li'lfl

pace tablo ontra

ranclom prerss TISMETY

read wizh onche: intont YA tronsaction

captrollar for cho KGN diskeste crive

vaad date sukstionm: (eonmnininr onounearrsecnble errar
peturn frem exeeption or interrapt instrustion
vagd-only memory

pastart parametey hleck

dizketie drive

Receive Congole Drate Regieser oy YAXDL internade communication
Sevial-Live Unic & Ressive Conmreal and Btetus Hexizter
Sevial-Live Unic & Becsive Data Bofier Hegister

aysten control block

Systpm Centyol Block Bage Regiztey

Swelim Idectificaticr Raplarer

Sullwiare Doevrapt Summary Repietar

serial-linie woit

Stk Pooler Begisler

shop YARBT Lranedction

Tirme ol iy Fagieta

Serial-Line Do & Trapsmnl Conlen] and Slialus Bogistor
Rerind-Line D B Traoneanil Dalia BulTer Rogisler
nmiversal asgchronows receivar Deosonoiler wsed in 80U
nnlioek write sk wills cache tolent YAXEBT Lrinsaclinn
A-hil sy nchironous syslem bus

YR HT Canleel wod Statue Regisler

AR Can'l Beley Mag

VAR Disgnasiic Supervisor

primizry bulsleig program

write wich ciache inlenl VAKEL Crinsiaetion

First canlrol sl nead socees rogisier

seenned canleel-slore read access regisher

eerbrel oz liad negisler

wrirge rmizek will ciche olent VAXRT Innsacbnen
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