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Preface

This puide describes the bage swsteon, configuration, REOM-hased
diagrenslacs, and roubleshootiog procedore: [or syetems contzicing the
FAR4N TP

Intended Audience

Thas guide =2 inteneed for use by DHZITAL Ficld Servive persenosi and
piralefied self-maintenance customers. '

Urgani:{atinn
This guide hac four chapzers and twe appendizes, as follows:

Chapter 1 deacribez the KABAXBREEST CPU and memory subsvatem, and
the BEI0 dick drive.

Chaprer 2 conteins gyslem configuration swdelines, and provides a table
listing current, power, and buz loads: for saoported opricns. EL also dezeribes
the DIGITAL Smell Storage Interconmect (D351 bus interface cobling
betwean the CPL. the CPFU L0 panel, the operator cansale panel (CHCF),
and ths KF30 disk drives.

Chapter 3 describes the firmwars thst resides in ROM on the KA6449. and
provides a lizt of console ervor meszages and their meaning.

Chapter 4 describes the BAB4D dlagnostics, including an error message and
FRT: ¢rose-rafecence table. It alse descmoes diagpostics that resuds on the
EFia.

Appendix A lists the KA520 address zpece.

Appendix B (e a lizt of related docuomentstion. It concains the ovder numbers
for 8]l manuals menticned in this maona?i.

ix



Warnings, Cautions, and Notes

Warnings, caations, and ootes appear throoghout this guide. They have
the foilowing meanmgs:

WARNING  Frovides infocmatior 1o greveac pecsoazl injiery

CAELTONMN Frovide: mTormation W prevent damape Lo #iuipmenl or eoitaare

XNOTE Provides geoe-a? inloemaation about the current topic



Chapter -1
KAG40 CPU and Memory Subsystem

1.1 Introduction

This chapter describes the EAB4O CFPU (Figure 1-1). The EAE4D 1
a guad-heighc ¥AY processor module for the Q@22-bus {extended LSI-TI
husi, It i3 designed for use in hish-speed, real-mme applications and
for multieser, multitasking environments. ‘The EAGH emplovs a cache
MEDSHCY ED MaXimize performance.

There are two variaaks: the RAGIN—24 which runs mu]t‘use;r sofbwea e
and the FAfA-BA which muns single-uasr sofcware.

The KARLD it used in twa sysseme, the MicroVAX 3300 and the MirtoVAX
3400  The MicroVA¥ 3300 is housed in a BA21S enclosure.  The
Micra¥a¥X 3400 i homsed in a BA®1Y mnclosure. Refer to BA2IS Anpclosure
Maintenanee and BA%1E Enclommre Meinienares for 2 detailed deseription
af each enclosara,

CAUTION: Stafic electricity can damage wesgrateg circpils Altpeys uze o
groundsd wwrist strop (port pe. F0C3FER0N grd grounded work surfoce
wher working with the internal parks & o compliler srsiem.

The KAB40 CFU module and 3S650 memory medules: mmbine ta form a
va¥ CPU and memory subsystem that uces the G22-bes to communicate
witk 1) devices. The KAS40 and MSE50 modules mount in standand G22-
bus backplzne sloes that implement the (2%-bus in the AR ows and the CD
intercomnect in the CD rows. The KASLD can support up 1o thees MSESE
madeles, if enough Q22CD zlots are availabla.

The HABD communicates with the conaole device throusgh the HIs02-5A4
CPI! 'O panel, which alsa eomdmine confisaration saitches; and an LET
display. Fhe H3502-84 i5 described in Section 1.5,

KAB4D CPL and Memory Subsystem  1-1



The EASE-AA module purmber (3IT524) stamped on the handle varies
slightly, depending on the vendor used for the BAM chips:

BIToEE—t], HAR-A4  Hitarhi chips

MTGEEAT KARE44 Toskida chips

MTeE4-EL EAG-Ha, Hitachi chips

HTEE-EE EARHI-EL Toshiha chips

Figure T—i: KABD CPU Moduke
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1.2 KAG40 Features _
The major festures of the KARLD CPT are [isted belasw.

The WAX central processot, which iz-impiemented in & stngle VLSI chip
called the CVAX. Tt achisves a 100 nanazecond (ng) micrecyele and a
200 0z bus evele gl an npemtcg frequeacy of 20 megaherty (MH:)
it supperts tall VAX memory management #Ath demand pagieg and a
4-Ghyie virtog] address apace.

A floating point aeceferabor with the Micmo VA chip subsel of the VAY
Hoating point instruacton et and date tvpes.

A 4-Mimwe, 40 ns, 38 bit-wide avray [32-bit data and 7-hit BCO)
im ted with 1 Mbit dymamic BRAM: in zig-zap in-line packages
{FIPs].

A ponsale port competible with the VAT proceeser whose baud rate can
be zet through zn exiernal switeh on the HAGOZ—54.

A pet of processor cleck registers that suppart:

- A VAX ptsndard timeof-year {TOY) clock with support for batrery
backup, 1Batteries are iocated in the H3S0E—54 )

«~ An interval timer writh 10 millisecond (me) fmterrupts.

— Two programmatde timers, similar in function te the VAX standard
interval Limer.

A boot and diagnoestic faclity with four en-board LED=. This facilitr
supports an external £-bit $isplay and confpirretion switches on the
H260234

128 Ebytez of 16 bit-wide BOM.
A Q22bus interfaca.

& DESI s interface.

An Ethernet interface.

1.2.1 CVAX Chip

The CVAX chip conraine all general puerpose registers (GPRs) visible o the
Va¥ procegsar, several ayatem registers such a: MSER, CADR, SCEE, the
cacha mentory {1 Khvte), and all memory management hardwary, mdoading
a ZE-ernry tranziatign buffer.

wAsdl CPL and Memony Subsystem  1-3



The CVAX chip supports the MicroVaX chip subaet of the VAX instroction
e=t and datz types. plus the following string imsmruecions:

CMPC2
CMPCa
LocC
BCANC
SKPC
HPANG

The CVAX chip provides the following sabset of the VAX daka types:
Byix '
Word
Lonzword
Glusd powd
_ Characeer atring
Variable-lepgth bit fieid

Suppert for the emamiog VAE data type: can be provided chrouch
macrocode emulation,

1.2.2 Clock Functiocns

Clock functions are implemented oy the CVAXY clock chip (CCLEL The
CVAX clock chip is & 44-pin CERQUAD surfece mount chip thal conlains
approximately 260 tranzistore. 1t provides the following functions:

+  Cemersres two MOS clocis for the CPL, the floating point accelerater
and the main memory onteolisr

«  Generates thres awxiiary siocks for other TTL logic

*  Dyndivonizes resel signal for the CPU, the floating point accelerator,
and the main memory contralier

=  Synchromszes data ready and data error eignals for the CPU, Snating
point accelerator. and the main memory controblar

1.2.3 Floating Foint Accelerator

The floating point eccelerator iz implemented hy 2 chip cafled the CFRA
The CFPA chip containe approximately 60,000 transistors in a 65-pin
CERGUAL surface mownt package. It executes the VaX f _ @, and
£ fioating point instroctions fexcept for CLERx, MOV, and T81x), and
zecelerates the execution of MULL, DIVL, and EMUL integer instrzetions.
The: CFFPA chip received opepde information frem the CVAX chip, and
repeives operands directly from memory or from the C¥AX chip.  The
flaatang pomnt tesult is abwais returned to the CVAX enip.

1=4  KASa0 CPU System Maimtenance -



1.2.2 Cache Memory

The HABSD module incorperates & cache memory to medmize CPU
performance. The cache is implemented within the CVAK chip. The cache
ic a 1-Ehytz, two-way esaociative, write-through ceche memory, with a 100
nasosemnd (ner ovcie 1ime.

1.2.5 Memory Cantraller

- The main memory contrafler is implementesd by a VL3I chip celled the
CMCTL. The CMCTE containg agproximately 25,000 tranststors in a 132
pin CERGUATY surface mounl. package H supports BCC (error correction
code mernory, with a 400 ns gycle time for lorgword read rancfers and
a B0 515 cycie tme for guadword trenefers. 1z has 200 nz cvele time for
nnmasked longword writes and 2 S0 ns evele time Tor magked longword
writes

The maximuorm amomt of neain memnry 2upported by FAGAD systems i: 25
Mirntes. Thiz memory resides on the KAR4Y moduled Mbytes) 2nd on one
io three MEGM-AA 3-Mbvie memorr modules, depending an the system
configerztion. The MI3E50 modules commuricate with the EAS4D through
the BMSES0 mewory interdonnect. which ntlizea the CI interconnect and =
Hi-pir: ribbon cable.

1.2.6 MicravVAX Sysiem Support Functions

Svglern support functions are implamented by the System Support Chio
{3320, The 53C conrains approximately 33,000 transistors in en S&pin
CERQTAIY sarface mount peckage. The B2C provides eonecle ard boot
code support functions; operating system supporl fanctions: timers; and
many sxtra featuree, incruding the following:

*  Word-wide ROM wnpacking

*  1-Ehyte batlery backed-up RAR

*  Halt arhitration logic

* A console zenal line

*  An interval trmer with 10 millizesond (ma) interrapls

« A VAY standard wme-of-vear (TOY) clock with support for battery
hackap

v An I'DR_EET TEEister
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*  Proprammabie CTFAL bus timeout
« "Two programmable timers
* A regigter for conteolling the diagnostic LEDs

1.2.¥ Resident Firmware

The regident firmwars onsists of 128 Kinrtes of 16 bit-wide ROM. Joeated
an two 27512 EPROM:. The Armware pains control when the proceszor
halis, #nd contains programs that provide the following services:

=« .Board inibaatzation
*  Powear-up self-testing of the KAG40 and MS830 madutes

* Emulation of z subcet of the VAX standard congole (aulomatic or
menual boetstrap, sutomaric or manval restart, and @ 3mole command
larpuage for examining or altering the state of the precessor)

+ Bootng firom: eppparted @22-bus devices
= Multitingnal capebifity
The firmwsre is described in detail in Chapter 3.

1.2.8 Q2?-bus Interiace

The Q22-bu=s mterfare is impiementad by the CQEIC chip. The CGRIC chip
cootains approximately 40,870 transistors in a 132-pin CERGUAD surface
mount packaze. It supports vp 1o 16-word block moede transfers between
a @22-bus DMA devige and roain memory, and up te 2-word bleck mode
trapgfers betweets the UP and §22-bus devices. [t has 2 500 ng evele fHmre
[or longword read transfers end an 500 ns cpcle time dor quadvord repd
transfers. It has a £00 ne cyele fime for onmasked langword write: and
£ 600 ne cycle time for mazked lonmaoed writes, The Q32bus interface
cottains the following:

* 4 1G-entry map eache fwr the 8,18Z.entry, scatterzather magn that
regsides 1o man memory. wsed for trenslating 22-bit G2%-bus zddresaes
into 26-4it mam memery addresszes

*  Invermapt arbitradion logic that recognizes §22-bus inerrept requests
BRET-BR<

The @28-bus intetface handles progremmed ahd power-up resets, and SPU
halte [desssartion of THIORE

The Kagdd—44 maedule conlains 240 ohm termination for o Q2% -bus.

-8B KASHD CPU System Maintenance



1.2.9 KAGAD Network Interface

The EAS4Y fratures an on-board netwerz interface implemented through
# LANCE chip, = 32K = & bit-wide stetic EOM, and wwo 32E x & bit
static BAaM= This intetface sllows the KAG40 co be connected to either
& ThinWire or standard Bthermel cable, through the HIG0E-54 170 panef.

The mnetwork wlerfaee incdudes four regicters for oontrol and sbafos
reprting, @ SM-weord iransmit zile, and & P4eword receive sibo, BLoaise
inciudes a word-wide §4-KEbrte batfer (two 22K x 8 static RAM. chips). The
I pantroller reads contral informetion and writes statns information
0 and feore main memors. It alse teansfers data Jone word per memory
reference) betweer main memory and either the transmit or reeeive silg.
The DAEA controller can perform up to cight masked lmpword referances:
before giving up the CDAE bus. Each reference takes 601t n: and contain:
either 3 byrte or vword of data. The minknum time beiween bus requests is
8 pzec,

1.2.10 KAGE0 DSSI interface

The KAB4D contains at ST chip, a DX chip, and fouir 32K » RB-bit static
RAMs that impiement the BIGITAL Small Slorape Tetercopnect (DIEI) bos
interiace. The DECL interface silews the EAGI) to Lransmit packets of dats
iy, and receivie packel: of data from, up o zeven other DEET devigss (RF.
series digk drives or A second EAGM module). The THES] bus emproves
EVaiem patiermance for two reasons:

* Ii i5 faster then the @22-bus.

¢ It eelieves the Q22-bus of dizk treflie, aillowing more bandwidth for
22-bus devicss.

The physice] chacacterstics of the TISSI bus are as {ollows:

£ Mbvies per zecond bandwidth

Dislnbuted arbitration

Synchromenis npezaiion

Farity checking

Jix meter total bus length rinclodes internal and externat cabling!
Single-ended bizs transceivers

Maximum of eight nedes |1EAS40 counts az one)

Eight data lines

Ome paricy lina

Eight control lines

KA&gad CEU and Memory Subsystem:  1-7



Hefer to the following sechons for more informoation abowt the DSSI bus

and disk deneas:

Sectior .4 Sedding snd Shandins K551 nede numey. sddresses and 3701 pumdsers, doal
bl cesfiguraTion mzles.

Bection 29,14 Cangale SET HOST commrand.

Surtinm 4.4 M55 Enve smeplance Lesting.

Suclicn 4.5 FLF#) devie mesident dizpncelics and osal pra@rame

1.3 H3602-5A IO Panel

The H3B02-SA (Figure 1-2) contains the console sarial line connector,
consale bad rate switck, two Ethernet conmectors and LEDs, hex LETY
display, and power-up mode switch. The switches are read by che fimmwars
when the promsser halts. For this reason changing the baud mte on the
H3502 -8 doess nol ke effuct uniil the next powsr-up or system reset. (By
conorast, on the HASID, the swilches are hardwared into the hardware.)
The switchez are alse read when the powerup mods switen 15 in the
tes:t peeiticn. The H3G02-3A has the following seitches, connectors, and
indisarors:

*  Baud rate select swiich.
*  Power-up moede seiecl zwiteh.

+ Halt emabivdizable switch from the eonecle keyboard kev or
T depending o the state of SSOCH «<15=. Break is the defanlt.

M thiz switeh is et to the enable pozition, the syatem does not 2utoboot
on power-up. i enters congoie 10 modge a2ned displays the === promps,

+  FEtherne: conpector selscl. The H3GOZ—54 has two connectors for
Ethernct cable: g 13-conductor connector for standard Ethernet cable,
ard 5 male BNC conneetor for a ThinWire Echernet caaxial epble, The
RIG2-5A rontaing a sodich oo select the Ethernat comnector, and LED:=
1o indicate the selected connector and vafid + 12 vde for that connector.

*  Hex LED disclay, winichk provides a countdovwn of the syetem power-up
seby tesls, See Table 4=6 for tne meaning of this display
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Figure 1-2: H3IG02-3A 10 Panel

ERONT

HE & [HEF_ A
\_{’ﬁj} /_.-..

AN
P H

EREA-
Fupd E ™
COHEILE

COMHECTOF

ETHZFNET
CONKNECTOR
AERLEST

l"‘:---"'-.-..-..-.-..- \'\-F il =71

FoAEA0 CRU =nd bemary Subsysiem  1-=0



1.4 MS650-AA Memory Module

The MIES0-A2L memory madwle is a gquad-height Q2Z2-hes medole
{Figure 1-3). The M3&30-AA 12 an 3-Mbyie, 400 ns, 29 hit-wide array
(32-bit dats and T-bet ECC) implemented with 2536-Ebhyrte dvmamic RAbls
T wig-zag in-line packages (FIFz).

The: EAf4(d and MERSI-AA mernory mdulas are ponnected through the OO
rows al backplane slots 1 shooapeh 4, and throurh a S0-conductor cabla. The
part numbee of this cable varies depending on the number of conmectors,
=6 follows: .

—_—

humber of CPUMemory

Camnectors | Conflpuration Pari Nuwileer
] BLABAD + 2 MSEIO A4 mpdnkes 17=01E98.0E

4 ELAvked + O DSGS0A A mmod nbes 17 -D1eqe o

3 Haddl + 5 MS6EI0-44 mod nies 17-01E98.0F

‘-Hmﬁu—:endgﬂ rgble. TTse Ave-coomeccor cable ooy it this cable is ooc 2vailabde.

—ar—_r—

The eable iz kewved =0 that it is inacalied in the correct sonnector on the
LEAsdl {the cennector next to the modile). The DESE cable iz atcachesd to
the connactor “piggy backed™ to the meamory connector
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Fgure 1-3:
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1.5 RF30 Disk Drive

The BF3} iz a hali-herght, 13.5-cm (5.25-in) fixed-disk drive for Ba®00-
series enclomiresz. Table 1-1 lizts the specifications for the BFA0 drive.

Table 1-1: RF30 Speciiications

Specificabons
Mrerage sock Sme 2 miiliseracs
Begrape rataziooal lateney E 43 millsecnonds
Anprupe foges time A5 millispspnds
Paalk trensler mate 1% Mbirsfemmed
Vimar capmcily 150 hihide:
Linar capucity [blgeks] HY (hd]
Wndth . 14,6 o 15 T3 R
Depch 20043 o 1E.3T
Harght 440 oo L 1.75 iol
Farn factor Standard 5.55.40 feacnrint
Fuwer peqaiTemeants +3 Wde, L10 A

+1F Vas DED A
Power corssumiliog 181 W
VS suppeet - Veraion 30-24% and later
ULTRI-52 supoar: Version 5.0 2nd later
VAXELN suppoct Versior 5.5 =nd leter
MicreVitX Thagnose®s Meaitor  Fevision 2.5 and later

' supmoTt

———

The RFED disk dowe s baged on the BIGITAL Small Storage Interconnet
(M551) anchitecture. D531 zupparts up to seven storags davicss, daisy-
chained to the hosr syszer through the EAd0 CPU or £ host adaptar
mgdele.

The dizk drive controiler is built inzn the REE0 dave, tather than being &
separate module. Thiz featurs enables aany deive functions o be handled
withoot host-system or adapter pufervention, resvltiog i improved O
perlormane: and throonghout rates,

DEET node [D switches are loczied on the electronies controlier modole,
Bat these switche: o a251gn & wmwaue node [T number io each drive oo the
0551 bus. Kefer to Table 2-2 for the correct DILE switch settings.

The EF30 disk drive contein= & Beady indicstor and & fault indicator.

The Readw indicator displaya the activity stems of zhe drive It liphts
On power-up. After successful completion of the power-ep diagnostics, the
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indicator gees out, wetil the media heads are on the requesced cylinder and
ke drive iz reedwTite reads.

The Fauls indicztor lights sl power-up After suceessful completion of 1he
power-up disgnosiics, s indieator gaes out. I the Fawelt indicator lights
acain after going out. & read/wole safely error or a drive ercor condition
buas pecutred.
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Chapter 2
Configuration

2.1 Introduction

Thiz chapler describes the cuidelines for chenging the configuration of =
EABLN syziem, and for confisuring & multihost system.

Before wour thange the system confizuratiom, you muwsc consider the
follawing factors:

Maodule arder in the hackplate
Module configurasion
Mass storepe device configeration

If you are adding a device to a sygtem, you must know the capacrty of the
svstem encloame in the following areas:

Backplane

I'0 paned

Power supply

blass storage devices

2.2 General Module Order

The arder of modules in the backplens depende an four factars:

+ Helative use of device: in the system

+ Ezpected periormance of each device relative to othey deviees

* The abilitv of a device to tolerate delays between hos raquests and bus
granis cailed delay 1olerance or interrurt lztency)

*  The tendency of & device to prevent other devices farther from the P
from accessing the bus
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2,21 Module Order for KAG40 Systems
Obgerva che following rules shout module order:

+  Instail the BAR CIT i =lot 1.

»  Ipnstall MS650 memory modute: in zlate 2, 3, and 4.
+ Do oot instal]l duad height medules in the CIF rove.

The Q2%-buz does not pess through the CD rows of the backplsne in a
EASN-saries enclosure. Install 21 £32-bus madules in the AB rows. Inatall
dual-height grant cards in the AR wws anly, or single-hetght grant cards
in the A mow ondy. _

Hers 15 the recommended medule ordes in a KAGH) gyatenn:

EABd])
A ET
AAVIT-54A
ATV11-54
ATVIl-54
KEwiill-53a
TEVE—SA
DELOA-5a
PV11-54
KEMV1A-54 —5B, -BC
DFA
CEYR-A4
CER1A-M
CHALG-M
LFV11-84
EVIW-5A
IEQ11--54
AT A
DRO3E-5A
IBQ0I—S4
KLES1-84a
TQES-54
THET-S5A
LISy
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2.3 Module Configuration

Kach module in @ ayztem must use 5 unique device address and interreps
vector. The device address 15 alse known as the control and status register
[C5H) addresz.  Most modules have switchez or jumpers for setring the
CSR addres: and mnterrupt vectar values. The valoe of a floating address
gepends on what other modeles are housed in e system.

Sel COF addrosces and interrept vectors for a moduie 2z follows:
1. Determine the correst valmes for the module with the CONFIGURE

14

eommand &1 the eomsole IO prowept (2=l The CONFIG atilicy
eliminetss the need to boot. the VME operaking system to determine
C38: and interrup: vecwors. Enter the CONFIGURE command, then
HELF for the liac of aupported devices;

»33 eonfig
Enter devioco contigrratian, HELF. ar EXIT
Device, MInber™ help

Derices :

LVl FXJLL hrvilxy oEgll n=Em oFAD]
FLwE2 TSVES REVZ1 ODF¥1ilW TETLlE opTl
L i CELOR DECHA RQOX3Z FERS] EFESQ
BT K¥Oo-PESE. TRESS TOETD PUELE D
IDDI-TRTE EMYTLL IECI DEa11 DHEVL1 Cxnls
El1E - & Ju VCBOZ QDEE DRV DRR=ER
el Ly=-alip] ITY11N icvlie ot 5.2 P e 1D
JIAN11A EAVL1E MIEBR ADQAz o Ji 1] DESQA
Izgll

See the description of the CONFIGURE command in Chapter 3
(Gection 3.%.2} for an exampie of abtaining the correct OZF addresses
and interrupl vectors using this command.

The LPV11-584, which is the LEVII version compatible with the BAZXN)-
EEries enclosures, has two seis of CER address and interrupt weetors.
Ta desermminie the correct values for an LPV11-2A, enter LFV11,2 at the
TFEVICE prempt for cone LPVII-5A ar enter LFV11,4 for towe LPV11-
SA modulez,

See Microgyeterns Opnions for switch and 5K and interrupl vector
quraper settines for supported options.
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2.4 DS5| Configuration

Each device must have 2 unigae DEGITAL Small Storage Interconnect
(D281 node 10, The RF30 receives fic node ID from 2 plueg on the operator
pentrol panel (OCF) on the front panel. By eonvention, E¥SS) drives are
mmmied in the BAZI[3 or BARLE enciocures from nght to left, as lsted in
Table 2-1.

Table Eﬂ E DSS1 sk Drlve Ordar
Beviee Fosliion MNode 1T+

e

BA21Z enclosure

Furse Raght sade ]
Sueand Ceates 1
Third Lell side 2
BAZIS enchosure’

ficern Tipot =id= L1
Sueand Ceates 1

1S4 ponde T2 =
EE 4015 OUF baa thees drve plugs, bos ooy two drives. The third phog is blank

IT the ¢=hie hezween the EE30 and the OCT is5 disconnected. the BFS0 reads
tihe gode 1D feomn three PE switches on its electronies controiler modute
(ECh

HMOTE: Pressing the systerm reged butlon on the font of @ BA2I2 or BARIS
pouer supody hae no gffect on fe RF20 dripes. Yot mtest perfoimt o pomer
YOI

The node I switches are lorated belind the S0-pt connector on the KO
Switch 1 {the MZB) is nesrest to the connector. Switeh 3 (the LEB) is
farthest from fne connector. Rafer w the BFI0 section in Microsvstems
Optione for an #lustreéion and further miorwmation. Table 2-2 figts the
zwiich zettings for the eight possible node addresses.
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Table 2-2; RF3I0 DIF Bwitch Settings

Made 111 w1 o =t
1 Thrmw; Town Blowa
1 JEC R Trawm Ux
2 Thomm ip Tawnwh
3 Tiawen L e
4 up Elinecr, Lo
o -l'_-_".'l Mimaen p
& i T:_".'I Thowen
T Lz n Tp

—— .

The VM5 operating systemn creates DSSI dizk davies names according o
the follmaning scheme:

nodoname § DOA it mmker . For example, SUSARSDIZS
You can uge the devicr name for booting. as follows:
3:3 SOCT SESAKSDIAZ

Yoo an ageese local proprame tn the BF20 through the MicroVAX
Dhagnosti; Monitor (MDD, or through thie VMG operaling system {wersion
#h and consele [0 mode SET HOSTTUP cunmand  This cornmand
creates 8 virtual terminal comnection 1o the storage devier and the
designated iocal! program using the Diagnostic and THilities 'roteco] (DT
standard dialog. Section 2.4.3 degeribes the procedure for accessing DI
througk: the VS opere=sing avsterm. Sectiop $9.1< deseribe: the consols
'} mpde SET BOSTDUF command.

24.1 Changing the Hode Name

BEach BEF30 drive has o tusde name that is meintained in EEPROM on board
the controller muodule. This node neme iz determined ih manufacturing
from an algeritker based on the dove serie] number. You can change the
node name of the DSSE device to something more meaningtul by following
the pravedure in Exampls 2-1_ In the exampls, the oode name for the BF30
grive at DS node addreas 1 iz ehanged from BSYBNE to DATADIZE,

See Baction 5.5 for further informaetion aboat the PARAMS locel propram.
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Example 2-1:. Changing a DSS! Hode Hame

2> rhe dazi
LSS5I Node O (MIXC}
-DIab [RE3IOL

0521 Haode 1 [(BIYBEE) IThe node pame for thijz drive will Bba
-DXIAl [RE3D) !'cshanged frow FITENE bEo DATANTSE.
=51 Hode T (¥

Sl

»=» set bost/dupfdssi 1
Brartang DOF s&rver. ..
Cempright 198 Digital Eqoipment Corporatdab

IRVEXR vV1.0 D S-KaV-1988 15:33:048
DREVEST 1.0 2 S5-REr-1588 15:53:06
BIS®EY ¥1.0 T E-RIV-19E8 15:-3%3:44
FRRSE ¥T1.0 O S5-mov-1488 15:33:04
FARAWS T1.0 L S-HOV-10E8 15:33:06
OIKECT ¥1.0 L S5-NOW-1BE8 15:33:d6

Eod of darectocy
Tazk WamcT params
Copyraight 1988 Digitm]l Eqnipmesnt Corporatico

FARAMS> gho medonomn
Farahebol Current Defzult TyEC Fadix

BB E W e e —— —— —— i i - -

HOCERRME FIVHHE FF30 Btrims RA=edid =

FARRME® Emt nogobife dabadisk

EARRMS® write 'Thiz cammand writas Yha ohamya
'to EEFFOM,

Changes require contsoller iaitisddizaticn, ok? TEA{HIL ¥

Steppins DOF =eTenT. ..

b ghe daga
PE3I Heda b (w00

-DIAD [FF3aD}
LSST Hode I (DRATADISE) TThie muade name he: changeds foom
-DIA: (BEF3I0} [FRYENE to PATADISN.

DSEL HNodem T (%]
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242 Changing the Unil Number

By defacls, the RESD disk dyive assigns the disk’s it number to the same
velue ac the DSSI node address for that drive. This ocours whether the
0581 node address is determined from the OOF unin 10 plugs or from the
thres DIP switches on the BFS0 controller module,

BF30 deives conformo o the IMGITAL Etorage Archieclure (DBA). Each
drive can b assigned a unit number from O ko 16,353 (decimail. The uniz
ouiber does ot have to be the same az the DES] node address.

Example 2-2 shows how to change the unit number of a D331 dewvice. This
examople thanges the unit ymber for she RF30 drive at DESE node address
2 from 1 to 20 fdecimal). Yoo must cheange two parameters: TNITHTIM
ang FORCETTRI. Charging rhese parameters overrides the defawult. which
azsizms tha unic mumber the sxme value as the node address.

Zee Section 4,.8.5 for furthar informeticn abort the PARARS locad propram.

Example 2-2: Clanging & DSSE Unit Number

¥>> zhe dazd
DEEL Hode O (ELMH

-oiaf [2F3I0]
oEgl ¥Mode 1 (RIOTHE] I'The wnit memkay Toxr this drive will be
-LIal [a¥r30) Ichunged £-zm 1 e 50 (OTAL to DIASO).

355 Hode 7 (™)

s ]

x> set hootfdapfde=i 1

Starzing DOP sSesver.. .

Copyright 1988 Digital Eqeaipmont Cecporatiorn

CRVEYR V1.0 T E-MOV-IGRE 1%:33:06
CAVTST V1.0 I E5-ROV-153E 15:33:d4
AISTEY ¥1.0 I 5-KOW-1539E 15:33:08
EBASE V1.0 D EZ-ROV-18AE 15:33:dgf
TARAM: V1.0 T 5-WOW-153E 15:323:06
DIRECT ¥1.0 D S5-WW-10AE 15:33:06

Erd of directory

Ezatnple 2-2 Conl'd. on next page
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Example 2-2 (Cont}: Changing 8 D331 Unit Number

Fazk HNamc™ paramo

Copyright I3E3 Dagital Squipmant Cerparacicn

FARARMS> eha hdbEsnim

Farameter Curzeat Befanlt Type Eadix

o e e e e —_————————— e ———

TRIZTHRL o 0 Bord D ul
PAEAMTY abhe Haroamrni
Facamatar T rRerrt Dafauit TypE Radtw

————————— — —_

FORCEORL 1 1 Baslean 0l =
TPARAMS> =met oritnomm S0
EARRAMEY> set foroeoni
PREAMS> writa tYrhis coamand writea the chanoges to EEFPROM,

FREHMS> ex
Exi=ing. ..
Task Hom=?

EEgpping DOF server. ..
Aaln

>>»rho £2RL

DEEL Beode D (DO

-DIAD {RE'20]
OS5I Bode 1 (E2OWTHED I'The nonit mumber bhacs changed
=DIksh [(BFI0) land the oode ID remalins ak 1.

DEST Mada 7 (4

2.4.3 Access jo RF3 Firmware in VMS Through DUP

Wou can alsp apcess the RF30 firmware utilities from the VMS operating
swvzrem &5 well as thraugh the console commands deseribed in Section 4.8,

NOTE: Accesz the RFS) firmwore through the VS operefing soiem b ook
up aF 10 vIel parameter setlings, buf naf to chonge them. T cherge BR300
parameter seiiings, ender the RFI0 firraoare through Hhe eonsole 750 mode
SET HOST ! DITF commamnid.
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Load the FYDRIVER using the following commends in 2¥3GEN:

4 MCE STSEEM

SYLGEEM> LOalh FYEETER /ROATAPTER
SYSERAD CONMMECT FYRd, NMCRDAFTEFR
EY5EER- EXTYW

&

¥ou can then acoes: the BES0 firmyware utidlities nsing the following YME
eoreandg:

& SET BRET/DUR/SEENER=MSCESLUE FTAER=FAFANE Tnocaamc

24.4 D551 Cabling

& 50-eonductor vibbon coble connects the EF20 drive to ¢he DSSI bus
(Figure 2-1). A separsle S-conductor eable carviee +5 Vde and +12 Vde
1o the drive {Tom the enclisure power supply

A Zaoonductor cable monneets the ffth pin on the RF30 powar comnector
10 the operalur control panel (OF, Figure 2-23. In the BAZIS enclosurs,
one of these {twa) cables ig for an RF30 connecled to the deht side power
supply. and the other is for an EF30 conpectad te the left side supol.

Thess cables carry the ACOE sipnal (same s POXD to the EF30. The OCE
delays this signal to one B¥30 for each power supply 10 stagger the start-up
of one of two poseible devieaa attached to each supply. Thiz delay prevents
engiigive oerment draw at powertp. The BA213 enclosere haz only one
power supply. but implements thiz sigaal delzy in the same way

The St-conduetor 1531 ribbon cable ssnnscts tn 8 Sl-conductor round cabie
that i= routed threugh the bottons of the mas:s siorage srea to the D331
conmecter ont the &G40

CAUTION: When removing or fnstalling new drives, be sure to comnect the
rightmost connector of the NSS! ribbon eabie to the rownd ceble connactad
fo dhe RAGHR Do pot “T7 the bus by conmecting the rownd connecior It any
of the ripbon cable’s center connectors.
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Figure 2-1: DSSI Cabling, BAZ13 Enclosure
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Figure 2-2: RF30 OCP
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24481 DES1 Bus Termination and Ledgth

The: DEEY bue mnst be eerminsted ar bgth ends.  The EASAD ymodale
termnnates Ehe TSE] bus at one end. A S0-comnduetor Honda connestor on,
the left side of the media fareplare terminata: the bus al the other ond.
This cimnrector can be removed if you need to expand the bos.

The DV3EE bus ha: & maximum length of € m {19.5 1), including internal
zng external cabling.

in o dual-host evstem, the second KAS40 medule provides the bos
teri nation.

2.4.5 Puzl-Host Capability

A TIS5]T disk drive such a5 the HF30 hes a mektihost capability built info the
Srrowrare, which allowe the drive to maintain conteetigns with more fhan
ong TGS adapter. Since the Ka640 CPL has & built-in DSSI adapter, mors
chan aoe FAG4l CPLT can be nonnectad to the same DSST bus, allowing each
EAGAD py acoess a1l nther drives on the bus.

The orimary appiication for-such a confipuraiion i3 a VAXduster systeam
ustng Eibernet az the intercomnect mwedinm between the boot and the
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zatellite members, Thizs configuration improves Sveem availability, e
described helow.

Twg E&SL] systems are connected throusgh 2n external 163851 cable
(BC21M). Each EKAGS0 gystem 5 & boot member for a nomber of satellite
nodes. The syetem disk resides in the fivst enciosure, and serees as the
syatern disk for both EAG4D avstems. The KASA in each enclosure has
equal asccees ta the syscem dizk, and to any other DSBI disk in eilher
enclogure.

¥ one of the KEAGLD modules fails, all satellite node: bonted through that
EAG40 moduie loze eormections io the system disk. Hawever. the multibiost
capabilily enates each satellite node to know that the system disk is atfll
available through a different path—that of the remaining good KARLD
madirle. A conpection through that EAGED iz then established, and the
catellize nodes are able io continue operation.

Touz, even if one EAG4D module faile, the satellite: booted throuch it
are ahle oo continue operation. The entire clueter will run in & degreded
comdition, since one KASED i3 now sarving the aatellite nodez of both
EAafdls. Processing an continue, however, until Field Service can repair
the problem

A doal-host svstem canroi recovar from the following conditione:

*  Bystea disk failove. If there is only one syarem dish, its failure causes
the ertire ciuster 10 stop functioning until the disk failare i correcied.
DNak failure can be caused by such factors as 8 power suppiy [ailure 1o

_the enclosure containing the disk

«  DESL cabling failmwe. If & failure m one of the TS3] cables renders
access to the disls impoasible, the cable must be repaired in order to
continire opersiior. Since the DSBE] bus cabling is not redundant, a
cable feilure usually vesults in a syetem faikure.

2.4.6 DuakHost Configuration

Dual-host srstems heve the followins configuration limitations:

+ A mraximum of two systems can be connected, because of cabling and
eneloeure limitations,

*  The D3EI bue supports eight deviees or adapters. Sinee a dual-hoge
sretem hae two E&GLD modulee, and each has a cornection (o the D551
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hua, 2 maximaeen: of zix PSST deviess can be atcached 1o the bus. Two
veriants swe posgibbe:

~ Two BAZ12 enclésures. contziming two EARG CFT s and st DSE]
devicee (three in each enclasare). This confipuration uszes ali eight
possible DES] deviess.

—  Teo BAYIG anclosures, centaining twa Kabdd CFU s, and four DR
devices itwo in each enciosure). Thiz confipursiion usss six of eight
passible DES] devices.

¢ Ext DSEI mode Wz as followes:
—  The first (or enly; £4640 is 7.

— The zecomd KAG4H in a dual-bost syatem i3 B Section 24.6.2
explaing how (o change the KASID node 1T

—  The remaining devices i @ dual-hoat avscet are (-0,

2461 Allogation Class

When o RASLO system containing B -zeries doives 15 confipured in a chuaster,
efthet 25 = ool node or a sateliite node, rou must assign the ailocation ciass
in WME EYSGEMN and for the BRF-serie: drave o matching nongero values,
To change fhe allocalion class of the BEF.series drwe, wse the following
oM nds:

>>x SET HOST/DURSDEST <0E5T noede nrebers BRARhWS
Stasting DUF server. .

FREAMSS SET ATILCIASE <alilocatian class wvaloes

PARRMS> WREITE
Chapges zoquire contrclligrs indtizlizatian, ok™ [ES/H] Y

Stopping CIFP Servar. .
ot ]
2443 Changing the KAGAQ Node 1D

The KAL) node address iz coafisured bo- three jumpers. Table 2-5 fists
the jumper positons and node ID= Figure 1-1 shows the location of the
JUTRDETE.
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Table 2-3: Changing the KAB40 Node ID

MNode ITF Wi L5 w1
b, Chat iyt Ot
1 Ot Chiy 1u
a Cnct 1 hiz
3 Crui In T
4 In L Chi
5 in hui In
% In In Ot
T It Ia in

2.5 Configuration Worksheet

This section privides # configurstion worksheet of the BAZ13 system
enclosure {Figure 2-5% Use the workshest to make sure the confizuration
doaz not exceed the system's limits for expansion space, 10 space, and
powar.

For the BA215 anclosure, uwse the top half of the BAYIS enclosuares
worksheet. and atfow for two digk drives insteadg of one.

Table 2—4 lists power values for supported devices. To check a system
configuration, followr theee steps:

1. List sl the devices to be instalied 1o the svsism.
2. Tl in the information from Table 7—d for each devics

4. Add up the columns. Make sore the tetals are wiihin the liméee for the
eRclosums

I a2 BA21S encloeure, you most ingtall a quad-height Ioad module (M6
¥a4) in one of backpiane cslats T throuagh 12 if the ontinueu: minimam
curyent drawn on the second power supply 15 Iess than 5 amperes. If the
minimum currernt 0f 5 amperes is not reached, the power supply enters an
error mode and shuts down the systemn.
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Table ;—4: Fower and Bus Lnadzi f-:r KAES] Gpﬂnnﬁ

———r L RELE P

—

Current

{Amp=) Powrer Rexs Loads
Oplion Modnale +5 +12Y  Waits Al | F
AW 1154 AlrE-PA Ik o.r ) a1 1.5
ADW11-3A A 1G0E-FH, 12 0.k 16.C = LHE)
AXVIL-ER AM2E=-T4 20 Ca lo.c 1.2 1.3
TCHAIG-Aa . AF MEIIEY4A 16 20 104 =0 a5
CXELG—oA—aF  MIJIEVE 240 . 10.F 20 i)
DT AA—AF  MA11-TA 1.54 11 3% 1k o4 %
LELGa—Ea MIGE-Pa LT 0.3 1735 ZE 0s
DFAD A —as Mitul—Pa 1.8% i 44 15 7 I 10
TIFV1] -5 MaR-Fa 1E 0= %o L) LE
TRGEE-E4 MTESE FA 45 0.0 . 1dq td
RV LI-EA MEHL_Fa lLE oo .0 ail 1l
DRV 1WF-5A MTE51-T LE o NI ad 1.0
DEv11-54 MI1ME-FS L4l LS a0 4.5 1.4
DEg1i-E& MIIMG-ES 14 .G =3 1.4 ita
1200154 MMISPA 24 (14} S 4.6 1.4
Tadni-58Aa WOE3I4-Fa  Aa [kl 17& an 1.0
Elmeide] -, T];T'-‘EQJ—A.-'-"-'— 2.0 134 SE.ES 55 10

A

FLERi-=n MPra-Pa 24 HE|) 150 25 1.0
FAS R a-5a MiEH-Fa 24 +2 154 S0 1.0
A T wani-Fa 4% 13 11.13 1.0 a3
LPV11-54 MuHEe-FA 16 &0 B.G 1B 4.5
AMA0EI-YA - 3.3 bt 263 orc 4.0
MSESD- Ay NMTE2 1-8 2.7 4 14 . 13.5 oo a0
ir{ el - 1.11 TEC 151 - -
TEHOE.-FA - 133 2.4 204 -
TETOZ.En - 15 2.4 Sk 3 - -
TEA0 MTESE 28 ] 143 TE 1)
TQEIl-ZA MIRAS 3.5 qa N3 1.2 1)
TEVOR-5A W7 AR 0.5 a0 33 L) 1.0
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Figure 2-3: BAZ13 Coniiguration Workzheet
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Chapter 3
KA640 Firmware

3.1 Iniroduction

Thiz chapter descmibes the KABAD firmwere, which gains contenl of the
processor whenever the KASS0 perfmms a processoy halt, A prowessor halc
transfers ponbol to the frmware. The processor doe: nol actuaily stop
executine instructions.

3.2 KAB40 Firmware Features

The frmware is located it twe S4-Ehrie EPROMS on the FASA0, The
firmware address range is 20040000 o Z0TFFEF, nclugive 20020000
2M5FFFF in halt-protected space and 20060000—2007FFFF in nalt-
unprotected spece} in the HAG40 leval 10 spare. The firmvwrare displayvs
dragnoetic prograss and eror reports on the EAG4} LEDE and on the console
terminal. It provides the folloaing features:

*  Aprgmatic or manns! restart or bootstean of eostomer application
unages at power-up, reset, or conditionslly after processor halts,
‘Restart in thiz contexe iz nol the same 2% restarting or resetting the
hardware.i

* Autematic or manua! hootsttap of an operating evstem following
processor heles.

*  Anintgezelive command larpuegs that allows you to examine and alter
the atate of the processor

* Dhagnostics that test all componegnts on the board and »mf-- ‘hat the
module iz working emrectiy.

*  Support of varfons terminais and devices as the system conzole.

*  Adultilingusl suppott.  The fitmwars can stue Syitem messages in
severa] languages.

The procesaar must be functioning at a Jevel able to execute instructions
from the console prograr: ROM for the console program to operate.
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The firmwzre consists &f the fllowing major funetional aress.

Halt entry and dispatch code

Baatstrap

Console I'0 made

Diagnnatics
The hali entry and dispatch code. Dxdstrap, and conzele IO mede are
desiribed in this chapter. Thagnostics are desenibed in Chapler 4

3.3 Halt Entry and Dispatch Code

The procesgor enters the balkl entry code af physical address Z0020000
whenewer & hall ocoers, The halt entry code saves machine staie, then
transters control to the firmware haic dispaicher

After a kalr. the ha't entry code 2aves the current LED code, then whle:
an B to the LEDs. Ap E on the LED: wedwcales thal al least several
wastructiong have been succeseliliv executed, although if the CPLT ic
functionieg properiy. il ocrurs toa quickly to be seen. Tre haltc entry code
gaves the fllowing registers, The console intercepts anr direct reference
to these reqsters and redmecks it to the seved copies:

RE-Ril> reperal parpoue cegisters

PRAZ_SAVESL Syred processor stains loaeeced register
Pz _SCEH Swstem cortrol kiack base regicter
DLEEE Ltimapoosie LED register

EROCTR 25C ponAguration FeZisrar

ATBdaT 25C addeess meteh remser

ATbiAT 250 address mack reqiswer

The hglt entry code ancondicionalbiv 2215 the followiog registers 1o fixed
values on any bzl o ensere ban e conesle deelf can neo and to protect
the module from physicl dumage.

EECE E5C mnfpacation Tegister

LOckIaT S5C apdress match register

AN ER SEC address mask remister

C2TCHR CERAL bus cirgeud cantrdi semete

TIVE= SEC Limee apterrupl veElar repEiers

The conspie command interpreter does not ify actizal processor

vegicrers. Instesd it aaves the processor registers in conzole memory when
it entere the halt antry code. chen divects all referemces to the processor
registers to the corresponding saved values. not o the registers themsealves.

When the procescor reemiers progrem mode, the saved registers are
reziored and aby choanges becomne operafive only then. Eeference: 1o
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processsr memary are handled normally,. The bnary boad and wodeed
command (X Sectiot 3.9.19) cannot reference the eonsole memory pages.

After psving the registers, the halt enty code transfers cmtrol to the hale
dispatch code. ‘The halt diszatch code determines the cauze of the hale
by reading the hale field {PRES_SAVPSL <13:08=), the processor halt achon
ficld (PRL CPMBE <01:00=} and the bresk enable switch opn the HIGH2-
SA panel, Tanle 3-1 lats the setoms taken, by seqgeeide. IF an aoroon
fails, the next action is taken, with the exeeption of bootstrap, which i no:
attempted after diagnostic faikare.

Table 3-1: Aciions Taken on @ Half

Breaks Enghiesd . . i
on H3GDZ-FA  Power-up liglt’ Helt Achion®  Action

T T X Flispnimstics. halt

T F ] Hakh

F T x Disgneatics, boctateap, halt
F - F ] Bezzary, betstrzp, nale

X F 1 Betart. halt

X F 2 Bemrlzirayp, halt

" F K] Hati

LPawerzp badt: PRY_SAVPSL-<13: 083
THalt setiom FRﬁ_C-P’!d'Fﬂ'\:-E_ULDI]:&
3 = meadition s trae. © = medition is false, X = dows ooc oatler

3.4 External Halis

Severel conditions can trisper an extarnal halt, end different actians are
taker depending an the condition. The ¢onditions are Tistad below

¢+ The hreax enable switth 15 ==t to enable, and you press FEEE| en the
system comeole terminal.

= Ageartion of the BHALT Ene on the Q-bus.

= Desssartion of DOOE. A hatt is delivered if the processar &5 Aot Funming
put of halt-protecied space, and the BHALT ENE b is get. The syarem
restart gwitch deasserts THCOE. DCOE may also be deasserted by the
DELGA zanity mimer, or any other Q22-bus imodule that chooses to

" implement the §22-bus restartrebool protocol

The HAGI0 apnot deteet the desasertion of DCOK when in congole IO
raode, 0 nn aetion iz taken. More fmportant, kowever, the deassertion of
POOE degtrovs syatem state withoot netifving the frooware.
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CAUTEON: Do not press the Restard bution witile in console T/0F mode
Dot so will destroy sysberl Stede Withop! rotifvleg (e frmiegre.

Thee agtion takean hy the halt dispateh code on & cangale ERERR or G22-bus
BHALT s the same; the Armware enters omsale IO spode iF halts are
vpahded.

The halt digpateh egde diatingushes betweenn DCOK deasserted and
BHALT by assuming thar EHALT mwst be agserted for at least 10 msec,
and that DOOH is deasserted for at st § psec. To determine if the BHALT
line s assarved, the firmaare siep: out 10to haki-enpootected spree after 9
mses- [P the processor halls again, the firmeveare concludes that the halt wae
caused by the BITALT and oot by the deaseertion of ICOE. The firmmware
keen:z & halt-in-propres: flag to tell if it is halline because of stepping out
into halcznprotected space. This flag ic cleared om power-up.

3.5 Power-Up Seguence

Un powsr-up, the firmware performos several unigque actions. [t rung
the initial power-up tes: (IPT), locates end idenidifies the console devies
TeTformE 3 ianguapge inguiry, and runs the remaining diapnogtics.

Power-up aetions differ, depending on the state of the powerup mode swibch
on the HIED2-Z4 (Figure 1-Z). The mode switeh has theee ssttings: test,
language inquity, and nortnal, The differecces are desceibed in Sections
S0k theronghs 3,5.0.5,

The T®T' waits for power o stebilize by momitoring SCR<5>(POK). Omece
power is steble, the [FT werifiez that the ommsole private nomnvolatile
Ean (MVILAM: is walid {backnp bastery is charged] by checking
ESCCE=31=(BLO. H it is invaiid gr zere (hattery is discharged), then the
IPT testz and inieiaiizes the VEAR.

After the battery check, the firmware tries io determine the type of terminal
attached to the console seriat line. If the terminal is a known type, T is
treated as the svstem conecte.

3.5.0.1 Mode Swilch Sel to Test
Lz= the eest pasition on the H3B02—S4A to verity that the convection belween
the KAGLD and the console iemminal iz pood.

» To test the coenscle terminal, insert the H3103 lonpback connector inle
the HI602-5A console eonpectar, and poc the swilch in the test positicn.
You must inatal] the loopback contector W run the vest.

= Th tesl the comsole mble, pnstall the H25T2 connector on the end of the
catzode sable, and nzert the H2103 nto the HEST2
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Puring the test, the frmware togoias between the active and passive stalos,
Digring the active stace (3 seconds), the LED iz setta 6. The firroware reads
the bawd rate and mode ewitel, then {rensmits and receives a characier
BRI,

Draging the pasaiwe stata (6 seconds), the LEN s st to 3.

I at any time the firmware detects an error (parity, freming, overfow, or
no characterst, the display hangs at 6. 0 the eonfgmration switch is moves
from the tesl position. the Artoware continues as if on a normal power-up.

1502 Mode Swiich el ta Languzne Inquiry

If the HASDE-SA mode switch 18 set to language inquiry, or the firmware
deterts that the contents of NVRAM arc invalid, the firmware prompts soo
e the language to be used for displaving the followins system messages:

Loading system software.
Fallurea.

Papkprbing mys=am aaftwara.
Feziorming normal ayzrem tasts.
Fests comleted.

Hormal aperation oot possible.
Bootfile.

The lanpuape aselection men: appear=s under the conditions listed in
Teble 5-2. The posicion of the Dreak enable switch hes no effert on these
conditions,

Tabie 3—2 Languaga Inquiry on Puwer-l.lp or Reset

—— T ——— o T — Y ™ T T e T =T

Langeaze Mot Languagpe

Mode P‘re'l.liﬂuEI}' Set- Previcusly Set
Lanpuape foouisy Poompt® Prampt
Xarmal Fromat . HNo Prompt

14mim if comients of MVEAR inwalid same as Language Moz Previcasiy S=b
tpomps = Langeage selechion meny displaved.

am

The languags selection menv is ahowe in Example 3-1. T no responee is
received within 30 secondz, the irmware defaults 1o English.
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Exampie 3=1: Language Selection Menu

1) Dan=k

2] Dawtscn (Dectschlamd/Ostecseish)
3] DaTrscn (Schweizx}

4) Engllsh (Onited Xingdoa)

5) Englizh (Unitad States fCanada)
6] Empanol

Ty Frangaisx [(Canadz]

‘HY Prancmis (FEansaesBaloaouma)

89) Francaix (Scizge]

103 Italtianc

11 Fedarlands

12 Morzk

13) oortagues

14) Zus=i

15) Svenaka

[1..15}:

In sddition, the consols may prompt vop for a defaul: boot device. Ses
Section 3.4,

Afier the language inguiry, the firmware continges a= if on & normal power-
up.

A.5.0.3 Mode Swilch Set to Normai

The conzele displays the language selection mene 1f the mede awiteh iz sat
ta normal and the conkents of NWWVEAM are imvalid.

The ronsole uses the saved console lapguage i the moda 2wiech ja e to
normad and the contents of WYRAM are valid.
3.6 Booistrap

The KAG40 supports bootstrap of VARVHE, TLTREIE-32, VAXELN, and
MDOM diagnnatice.

The firmware initializes the syatem to a kmown state before dispalching to
the primary bealetrap CVMEL, as follaws:

1. Checks CPMBX<2=<EIF}, bootatrap i progress. If it iz set, bootstrap
@ils and e consale displays the meszage Failure. in the selected
rensole langncage,

2. If thiz is an automatic bootstrap, progle the message Loading systemn
software. On the monsale terminal.
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& in

=1

10.

11

Validates the bool deviee name.  If none exists, supplies a list of
availeble devices and isenes & bont devipe prompt. I pou do oot specify
2 device within 30 seconds, wees BEAL

Writas & form of this best request, incloding active boot flage and boat
device (BOOTRE] ESAN, far scample), 1o the console terminal

Sets CPMEBX-2~BIF.
Imitializes the QZ22-bus scatter/sather map.

. Validates the PFN bitmap. If invalid. vebeilds it

Searches for a 185-Ebyte condguens block of gond memory a: defined
bar the FFIN bitmap. If 128 Kintas cannet be fowad, the bootstrap fails,

Inftializes the genaral purpnas registecs;

R Addrags af dascrpar of the ool devics namme= or 0 3 none sp=obed
i Lemmlh of BEX bitsnap in byder

R Address of PFI bitmag

R4 Tiumea—of-day of hootstman from PRE_TOTE

BS Boat fiags

G Halz PO walue

ra b Hzle PEL value twithoul hal code and mepenablel
AP Eelr code

Se Base of 1%6-Koyre goed memery bleck - 532

Bz Boase of 196 FEyre good memiey block = 532

Kl Rs, BT, BE5. O

B9, FF ’

Copies the WVIH mmage from EFROM to local mermory, begtnning ol the
base of the 135 Khstes of godd memor black + 612

Bunts from the firmwrare bo VME reciding in mermory.

¥irtual Momory Bootstrap (VME) is the primare bootstrep for VAX
processars. The KAGL) VME resides in the firmware, and is copisd inoe
mair memary before fontrol 15 transferred to i7. VMB then losdz the
secendary bootstrap image and transier: controb te i
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3.7 Qperating System Restart

Arn cperating system réstarl 15 the process of bringing up the opergting
gvsiem from a known imtializziron siate following a processor halt.

A restart occwprs under the conditions lisied in Yable 31, zarlier in this
chapter

To restart a halted aperating system, the firmware searches s¥EteTe Memory
fier 1112 Reatart Perametar Biock (RPRY, & data structure conatrrcked for this
purpose by VB, I7the fitmiwiare finds o valid RFE, it pasaes control te the
operazine syvstem ab an address speafied i the REE,

The firmware keeps 1 RIF (restart-in-progress) flag in CPMEBX which it
ses t0 avoid repeaied attempis o restari a failing operating system. The
operadng svstem maintaine an additional RIF flag in the RTE.

The firmware restarts the operating system in the fellowing sequence:
1. Checks CPMEX<3=RIZ. If it iz set, restart fails.

2. Pranls the message Resrarting sys-ex softwars. ol the oonsole
borminal.

Sete CPMBX=S-(RIM.

Searches for a valid HPB. ¥ none is found, restart faile,

Checks the operating svstem RPBEL KBTRTVFLG«=-(RIP) flag. ifitis
#ol, rexiart fails.

G, Wriles 2 0 (geral 10 the disgnostic LEDs

Dhzpatches to the restart address, RPESL_RESTART, waith:

ST = the phyzical addresx of the KPE plus 5312
A% = the halt vode

FEL = 4T P00

PRi_MATEN = [,

If the reetsrt is Fuccessful, the operating svstem must ciear CPMBX 5= (RIP)L

Lol

(= |

=

If restert fails, the frmwere printz Faiiare. on the console termainal.
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2.7.01 Localing the RPB
The RFE is a pepe-sligred eontes] block that ran be identified by its
mipnature in che first theee longwords:

+iik (first longword) = phisical address of the EPE

+04 [zecond longword) = physical address of the restart routine

+08 (third longword} = checksam of first 21 longwords of restart routine
The firmware finds a valid RPB as lallowrs:

1. Bearches far a page of memary thar contains its address in the first
longword. if none i2 foundd, the search for 2 velid EPE hes failed.

2. Reads the seennd fongword in the page (the phyesical addrese of the
restart routine), If it 1¢ pot g valad physics) addrese. or if it s zern,
returns to gtep 1, The check for zero is necesaary to ensure that 5 page
of seros doe: o0l pass the test for 3 valid RPE.

4. Calculates the 32-bit two's-complement som (ignoring sverflows) of the
firzt 31 longwords of the restart rooeine. If the sum does ot match the
third ionpword of the RPE, retumas €0 step L

4. If the sum matches, 2 valid BEPE has been found.
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2.8 Consocle IO Mode

Ty conzole L mode sewveral characcers have special meaning:

Also <TRe. The carciape return ends 3 eommand Jine. No amien s caken on &
conmand uelid alter it is erminatad D & Grriape Tesarn. A ool Bee termivaced
by ¥ cormiage Tetucn e Gralad 258 valud, il ommand. Ko accdor 15 taken. and

the congole prompte for ingput. Carriage retemn is pohoed as corriage retem. boe
feeg (wCHw><LEs

[FE;  When you press the ke the cansole deleies Lhe podviously typed
charactey  The vamilting drgdaw differs. depending on whaether che ponsole is
w vided or & hand-miy darnningl

Far hard-cmy werinade, 1he oonsaie eshogs 3 backslash %1, Iollowed by the
characier beios deletes, 1M you press sddizionad Fuboocs, che addiznnat delaoed
characters ame achosl, 19 w0 Tegwe g nes-rubont charactor. the coneole e
amather backslask, Falomsd by the characbter Lped, The mesall oo s the
characters deleted, saroemdiop them witk backalashes. Fur exsmple:

R [T N E <R -
The coosole echoes: EXAMICES Eo8 NESCH -
Ths: congnle shes the command Ling: EOLA RN ZoCF.

Far vides termringls. the previcus chetasder s erased and the cursar i reshored
30 1S Pravions posiTian,

The ronsale do=s ned delete characters: past the eppping of 5 eommarsd hoe 10
YU press mere rabauls than thete are chametees on the e, che et nizhens.
are ovred 4 rebool eaered on s bilank Liese 1 ignoed.

STRA Echows "UsCR>, snd delewwes the endice e Enceged oo coneswise igaored o
svped oo an emply LGoe.

=T=LE Srops awtput bo the consals barminal unl[C703] v typed. Mok echped.

Besumes mutpar ko the copsale termmal, Kot achoed,

“1=LR Echox= «CF=:lF=. Zpflowed by Ene current commarsd line Can be used b
improve the readakility of a cammard line that has beea heavilr edited.

[:u@ Echaes, *{-oCH>» and aborts proeessing of a cormmand. When eaterec as parl al’
# cienmand Jine. daibres the lins.

e R Ignares trenamissions 40 the carsole terminal antil 1he nexl [E0 is aplered

Echos=s *0 wirer disabling cutpul, not echoee when it reenadles actpd. Qucpok 3z
recoaabed il the conscle prints an ermor meskage. o Uit prempls oo & commznd
itam the termimal Qutpot v ales enables by enlenns omesle O mode, e

Oresmmg the ke and br pressing [ETACT

3.8.1 Command Syntax

The conzole eccepts commands up to 80 characters long. Longer cotunands
DTMEICE eTTOF IMessages. Lhe character mamt dees oot inclede rubouts,
rubbed-out charaezers, or the ai the end of the command.
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You can abbreviaie a cammand by entering oniv a5 many characters as are
required o maka the command wnigue. Mozt commands ean be recopnized
from their first cheracter. Bee Taole 3G,

The consvic ioeat: two Or more consecutive space: and labs az a single
spara. Leading end trailine spaces and tabs are isnored. %ou can place
commard qualifierzs afier the command keivward or after any symboi or
number in the rommand.

A1 nurnbers (eddrecses. data, counts) 2re kexadecimal (hexh, but 2ymbalic
repisier names comiain decimal register owmbers, The hex digies are 0
through 9 and A througn B ¥on o0 ase uppercass and lewermse letlers in
hex numbers (A throagh F asd commands-

The following are guilifier and arguement conventions:
an pphigaal quakiler or arparens

I @ r=qnined maalifier ar argument

3.8.2 Address Specifiers

Zaveral commands take an sddress or addreases ac arpuments. An addrass
d=fines the sddress =pace, and the offset into chat space. The congole
supports six address spaces:

Phyaical maronry

Virtual marmory

Frotected memory

Czeneral purpose registers (GPRD
Internal proceszar registers (IPLK;
The P&L

Thke address apace thart the consele refevances s inkerted from the previpns
console referance, unless vou explicitiy specify ansther address space. The
initisl address gpace oy physisd memnry,

3.8.3 Symbolic Addresses

The congole supports swmbolte referencus to addresees. A svmbalic refarence
define: the address space, and the offset into that space. Table 3-3 lists
symobolie references supported by the console, grouped according to address
gpace. ¥ou go no: have to uze an address space gualifier when using a
symbnlic adcress.
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Table 3-3: Cnnﬁni_g Symbolic Addresses

Eymbol Address =y bl Addrecs

GIMR Address Space {4G)

R0 [ El 1
L o B3 k|
k4 4 BS a
RE & 3 .7
k4 4 Ru g
10 Qe k11 e
215 Oz E1l3 ob
El4d 1] El3 obF
AT 0z FH ] ]
EF 0] 0] PC OE
PaL. - - -
IPE Address Space 1)

pri_his 11 . AR (1
T3 L= pré g &
PrE_i=p H pri_plbs L
i _pilr 13 prb_plbr pa
ord_pllr o BrE _skr ac
ard_slr 1 pr¥_ncki 11
o _scha 1 pri_ipl 11
ors_astiv 12 FrE_sirT 14
peS_sisT 15 pri oo 16
pre_mnicr L pr¥_uor 14
Pri_todr 1E pri_macs 2t
pré, rxdb o i ons 21
pro_ixch x ruf_shir 24
pra_c=dr a= rri_meuer 2E
Pr3_tssr 2= prd_savpe 2h
Pra_ravgs! IR poi_sorees| 3
IS _IcAapan - 13 pcd_thiy =q

pro lhis b :F:'i_si.d. SE
pre_tbehk arF - -
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Table 3-3 {Cont): Console S'fml:nlii Addresie.i

Symbol Address Evmhol Address
Physical Memary /P

i SHHH gLaw=m J00GO0ac
ybmle 200010 - -

o LD - -

T SOB0 00 bdr b s EEY BT
decr 200D dzor SHOGOCH
dmuar 200E00xE depnr LT E
iperd 000340 inerl A EE ]

ipax? 0001644 iperd 2HIIMdS

355 Tam 207 dhHy HHU_ST 14400110
aRe izl an14a0ar =xr_diadr 401400
ez _aclhnar 20140150 s=r_adtosk 01403
e ad Lanak 25140143 z=c_adlmek E{u) FINRE:TS
Bz teel) 23140109 == kol 201£010
ssr trardl bl B v LTl 2014010

w50 terl 2720110 o _Lir] 20540114
=5 tnirl 0E4011E wac tewrl 2GE4011c

T o) TS0 My ] SORED10
memesr? A0OEL G memEed WIBED 10

memesrd DOEANT 10 Ml 22114

MEmenTs 190115 Mot 7 MR 2

EAEMesTE HAOEI2n el ArHENIE A
Engmmasy 30 10126 memeosrll ol ik
memess B2 OEITEE memmo=rld SOHOTIY
marEcl4 FMEI13E mem=r 15 Pl [rn ) fef
irrefpisEclE HIED1 4D memnesrl? 0014
Risarom 2L niTop 20aB4500
nirsp P I TRy nibwf 201203
insx_khh 200RAE00 maE_scl pEILE L
e _srld THIRAF0E ms T el 1L LTSI
mst 1d SOCA48 10 T _slesr ZE4GE4
i _ileskai SIMEAFR 5 misi_detmo SRS LE
maei_daty SOBE4ST0 TRkl NS 38
mei_cmiate 0G5 1E irs_doadded b DEET R
msi_doaxddck IHIBAEID m=_dmabnte b I ET LR
msi_=Lp ADNEAEAE =i ltle Hinz3583C
ms=i_Slp AE G mnse_deerel S B 4
msi_cstaz T P L ETR I SHEASC
msi_comm AKIEESSD =ige_afickr] [ E ST
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Table 3--3 (Cont): Conscle Symbalic Addresses

Byl Address Symbal Address
Fhy=<ical Memory (F)

s _eloek DMIEJE0S ms_rhiag W HES A T
mza_sichag HHIEIEE]) maii_dendisg HIRAGEA

s, Enedaag 2HEIGES TR, AT 1 )

RN e B RTNILL  T EE L SR L JESTERSY N S

Table 3—1 lizts evmbeolic addresses ther can be used in any address cpare.

Table 3. Symbalic Addresses Usad in Any Address Space
Evmbol Dre=criptiom

w The hecacion iast referenecd in an EXAMINE or DEPOSIT canymand.

+ The loracon immadiztaly following she last Teetwn redereneed 1o a0 EXAMINE
nr DERIETT command. Far refesanes o phosicsl or virlual ooy pades, Che
locaticer radereomd i5 e lant addmaee plas the ces of e 15337 coferenes 11 B
bers, & o ward, 4 fne Tongword, 8 foe quedweards For other addmes spaces, the
awidreas 12 the kel adéres nder=coed plus oo, )
The location immediate]r preceding the last Ja=tion. ref=reoecs=d in an EXAMINE
cr DEFOEIT aomanct. For rederences bo physical o sictwsd wemormy opates .
tne loogtion rgfergmesd iz the last addmess mitnos the eive of this refapenice 11 For
bayra, L oy word, 4 e WeErecard, 3 Toc quandwecdt, For other address apicss, the
addiexs iz the sl addreqs mteranesd mpoes Goe

g The Seacien afldreesed by the laol Jecativn elerenred o oo EXAMINE or
DEFSSIT vormmand.

3.5.4 Conzole Command Qualiliers

You cen enter censole ¢ommeand mqaalifiers in any order oo the command
iine gfter the mmmand keyword. There are three ivpes of qualifiers: data
rontrol, address space controb, and command specific. Table 3-5 lists and
deseTibes the data contro! and addres: space control qualifiers. Command
sperific qualifiers are described in the command deseriptions.
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Table 3-5: Coreole Command Quallfiarg

Juilifier Deacription

Data Control

B Thw daly size is ote.

G The data wize iz woril

7L The data sTre ix dmgword.

pa] The dats z52e 35 quadworil.

Lol Ah ubEmed hewadecimal integer thal is evaizaved inwo 2 loopwond. Thiz
spualifier derermines Lhe namber of sdaitional vperatioms Chal ame D ke pla=ce
an EEAMINE. DEPDSIT, MOVE, snd SEAACE rommznds. 39 =rmor messams
appers il e numaer ove-flaw= 32 bits.

SETEF:lsize- Sten,  Uwermipes the defaalt increment of the conscd= cereot reforemee.
Cammrards that manipaiace memoary, such as EXAMINE, BEFCSIT, BOVE,
anc FEARCE, normally increment the ronsale current reference oo the size
af the daca beiog et

SF O Wiromg [Tsed tn override ar sekerenr hids when pedemanging main mameey. On

writen, ues The cenplemear. O veads, igiwre BOLC emors.

Addrass Space Combrol

e

Cremeral moronse repsaer (GPR zdéress space, TC-ELG. The data size i
zlmays lomgweond.

Inievral progsaeat regianer (IPR) addrese epae. Accesaible only by che FMTFR
ard MIPE inetruclions. The dots =ize is alweys longeeacd.

Wirtuzl memorr 2ddress =pace. ALl apcess amd pentection checkiop ocour LT
drms ko A proorem nmnieg with the corzent F3L is mot 2llowes, the ooneole
issues an error messege. [eposits ta virteai snaee eonse the STEM> bit to be
sot. IT'memosy manping is oot enabled. virtsal sddresses are oqual be ohysicl
addresses. XNote thar w#hen vou exeming sirhael memory, e address spape
and address i the response is the physicsl sddrags. af the virtiei sddress.
Fhaysica. memery address spacs.

Frorescar staras iongmard 1PGL add=ess gpae The daca size in abways
lomzware

Auciss T onanle grivale memory is alldwed. Thiz qualifier adx dassbies
virkns | gddmas priteclicn checks, Tm virtual address writes. the FIE<M-
Liboos oren 26z il the MU GualiSer = pres=ni This qualifer is not fnberied: it
st b bespee fiedd s vach mommand,
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4.8.5 Console Command Keywords

Table 36 hsts command kevwords by tvpe. Table 3=7 listz the parameters,
gualifiars, end arpuments for each ¢consele eommand. Parameters, waad
with the SET and SHOW commands only, are listed in the first eabumn
along with the command,

Although it iz possible to abbreviate by using the mintmmm nember of
characters regquirad to uniquely identiy 3 cormmand or parameter, these
abbreviation: may become ambiguons at a fater time if 4 new eommand or
paramater is added in an ppdated version of the firmware: For this reason
werd shoold not vse abbreaviations in programs.

Table 3~6;: Command Keywords by Type

Processor (omirnl Data Transfer Ceorsale Contral
BOsOT ExaMInE CONFICTRE
COMNTINLZ DEPLDSIT FIxD
AT MOVE REFEAT
THIT:41TEF EEARCH SET
NERT x SHiwvA
2TAAT TEET

1

UMNFAM

Table 3—7: Console Command Summary

{lommand Quzlificrs - T 1L T2 {hheris)
BT -'I".E:-ibcil:n'l.ap: Sinitear [demica_nmmne] -
CONEGLRE - - -
CONTIMNLE - - -
DEPOSIT B AR L g |ddresg| ldaezl | dsLa)

A AP T

Moo | SETEF wmize)

AEROMG
EMARIINE B LD | addre==| -

I PMT

SNooouni: SBTEFi=ze)

ANVEONGINSTRICTION
FTHTy 2= PR - -
HaLl - - -
HELF - - -
INITLALIRE - -
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Table 37 {Conl.): Conscle Command Su'mary

Command unabiGers Arguiment Crtheris}
MOE JB R LAQ ar_adiregs iclepl_address:
P TH
Meruni! SSTER: =ize-
TWHONG
WEET - jmreame] -
REFEAT - |anIang -
SEARCH B G |soar addrese| Ipsatern i im#ek]
Arp T
Tizlomact| SSTEF sz
MTREREONGMOT
EET BFL&l; - Iritnzpl -
3ET BOLT - Idevice_string! -
SET BO=T DTF PTRRSED o THFEE = ‘nolel o |task}
SEHSK 1y feonirodler_namber:

TAPE 1 eor_sidmeass

ALATNTEHANCE RSP

WSERYICE 1 cir_addoes=?
SETLANGLOACE - |iangTage opei -
SII0W BFLAG - . -
S0 BOCT - - -
SEOW DEVICE - -
SHOW TSl - - -
SHOW ETEERMNET - - —
SHOW TanCTUACE - - -
SROW WEMORT  FULL -
SHOW QGBS - - -
SHOW RLVIZ N - —
SHOW TIgssT - - —
SHOW VERRION - — —
ETART - laddzenz] -
TEET - Ioest_n kirrbur freal_argument]
HLAER - — -
X - I#ddres [EE
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3.9 Consople Commants

Thiz section describes the console T mode commgnds.  Eoter the
commands al the conzole T mode proimpd =

3.2.1 BOOT

The BOOT command mitializes the processer and transfers execuiion to
YVAME. VMEB atlempts b bt the operating system from the specified device,
or the deflault boot device if nonc 15 specthied. The comsole qualifiezs the
twootsirap operation by passing a boot fiaga bitmap to YME in HA.

Forrmd:
BT {gualifier-ligt] jdevice _name]

If wous do aod enler either the gualifier or the device name, then the defanll
value iz used. Explicitly staticg the oot flags or the boot device overrrdes
bire does eol pernanenty chiange the orresponding defaalt value.

St the defaukt boor devies and boot flags widh dhe SET BOOT and SET
BFELAG commands. 1 you do poc zet 3 defaall book dewice, the processor
times out after 3 seconds and altempts to bott {Tom Eke an-board Ethernet
part, ESAQ

Funtifiers:
Cormmangd Seeckies

RS|odzmapl A 32-Dit hex wzloe passed ta WME in 5. The conscks dees noc interpret this
Talwe e the SET BFLAG command te speeify & dadhutt bk flaps leopward.
Lae the SHOW SrLaAdz command o display the hopword. Table 33 st dhe
suppitied KN heoc Azge

W[, P H Same g B bizmay!

Idevice_rame| A chasacter atoog of up e 389 characters. Lonpes sivnes cause 2 FAL TOO
Bl ercor messape. Apyrl lrom lenpik. the coosole makes oo atiempt to
jcterprel or vzlidale the device name. The console comverts the striop to
oopertass. thea pa==es VBIE a strng descripter 2o this deviee name in BO.
Tahle 59 jists the boal devioes snpportec by the AR I=AA
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Table 3-&: VYMB Boot Flags

Eal

MName

Depcription

]

ol

B

RFESY_CONY

EFEEY _INEBFT

REEEY EBLOCE

RERSY_DHa

RFE3Y _BOOBRT

RPERV_HEADER

RPLEEY SOLICT

RERSV_HalT

il RPREV_TOFEYS

Convrersafimai bec At variems points o the mvslspe boos
arocedurs. the bootsiran code solidts parameters and oher
mpnt from the aomsale termical.

Initial beeakpeint. [T BFBSY_DERLIE i set, e Y0IS
pperacing system executes a BPT mstnacriar in moduwle INIT
immediateiy afier cnabling mappiop.

Beepridmry boocacrsp from beccqleck  Whern s0t, Y ME Tecds
knmezl Block niprehes @ of the beer dewies and tests o dor
omfermarnce wich the hontblnedk: farmal. T in oonformance, Lhe
blnck is excrutad ro cnntinge the bocostrap. 20 actetopd is ade
to parieei 5 Filea-i] losiaceen

Thagnoetic biogarcpp When zec. the bosd fmnge reguested over
the petwork i IEY50.5VEMAINT DLACBOOT 25E.

Foocsirap breakoaint When set, 4 breatkpaial masnacien =
ercezed in VME and cateal is tremsferred o XDELTA belooe
Image beader. TWheo set VHE tronsfors sontrod oo the address
specified by the Sles imoge header.  When ont set, WVME
transtars eomtro: 2o she first Tocazeon of the aad imege.

Ttle nomee solict.  Wber: sec, WMB omomots che ooemter for
the nzame of the apolimtien image Ele The madmom file
rparifieazion fae ks [T chpracters,

Habr tefore rramsfor. Whan 2o, VHIE halts tefrs transieering
mnihx o Ghe ppplicatioh inmge.

Thie feld can e moy valve from 0 through F Thi: fisg changes
lhe sop-levs| dicadticey nam= Jor systerc disk= wigh miliple
opetating mvstecis. Foo mxamale, iF TOFEYS is 1. the Leglavel
dic=oorr game i= STEL.].

3.9.1.1 Suppeorted Boot Devices

Tabla 3-5 hsts the boot devices soupported by the Kag40-a4 CPU. The table
carrelaces the boot device names expectsd in a BOOT command with the
correspotiding sepparted devices.

Eaot device names consist of 8 device code at least rwe Jatters {4 through
Z! iz lenpts, folloveed by & single character controtter letter (& through 24,
and ending in & device unit number (0-15.353).

DEE] devices name:s may alte include a neode prefix, consisting of eigher
g pade number 10-7) oT 2 ode name M4 string of up to eight characters),
endice in a doltar sign (50
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Tsble 3-5: Boot Devices Suppored by the KABID-AA

BootMNasae Coniraller Type Irevice Typeds)
thisk
[mededillir  Om-board INGET EFw0, Ri1
Ll RQLMI M=CP ETic2, BTHsA., BDad, Boda, Bm)
EThASO FISCP B, FASH, Fuls], RARZ, Eaud
HLESE RCEn
Tilien 3| FLE], ELOZ
Taps
[eodeS[BIln  Cra-board THESE TE:
Mlen TQEELD MSCP TEH!
TQE™M MSCE TET]
HLEET TUB1LE
Mevwork
E=ZA0 Un-board Ethernes -
o | DECMNA
DEL G
FHin
PrRAY MEY1) -
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Examples:

»»>* show boot

i)

2n» chow bflag
Ezad

¥em n
{BOOT/B5 10 EQAJ)

2.,
—ESnA]

e ]

(BOOT/ES: 0 RoAD)
2.

S Y

arn B LD

[BCGT/RE=10 B3RO

2.,
-ESAD

»ax begt SES:ZPT =gald
[BOOT SRS 220 XQAD)

P
—KQAL

I Heatr ugimg Sgfanit boot flags and device.

I Beat frco QAT wileg Sefault kBoot flags.

1 Bo3t woing sopplied haab Llaa (£)

' afd default devicesa.

! Bpoo: uzing supFlied boot {lage
I (58 arnd B and dewice.
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3.9.2 CONFIGURE

The COMFIZURE command invokes an interactive mode that pergdts
vou to enter Q22-bus device names, then gemerates a table of Q27-bus
11D page deviee CER addressez and meerrupt wvectars. CONFIGURE iz
similar ta the ViS5 SYSGEK CONFIG utilitee This command simplifies
fizld comfiguratien by providing informarien that is typically available only
with a running operating system. Refer to the example below and uze the
COMFIGURE comzaarnd as follows;

1.

*

-

Enter CONFIGURE at the conzole VO prompt-

Enter HELF at the Devise, Nmber? prompt to see & list of devices
whose CBE addresses and inerrupt vectors can be detervnined.

Enoter the devier names and nomber of devimes.

Enwer EXIT io obtmin the CER address s5d  interrupt veetor
aksignments.

The: deviess listad i the HELE display are not necessarily supported by
the Fagdl-ad CFL

Farmed:
CONFIGURE
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Erample:

B meanfigqera
Entar dayvioma sonfimiration, HELE, or EXIE
Derice, Hunlber ™ Ielno

Devicex:
ILFW11 EXJ11 CL¥11.T nZg21 DEZvll oFadl
RLwZ21 TEV0S T2l DEYI1F DFE=RE1S DEVLL
oMl DELAOR DEMLA bk ] FIa GO BFDO 5
ROE25 RO -TIEE TORED ToH 70 TOIIE B2d
Fox-TRER EM¥il IES1 DEHQIZ DEWVIZ CHR1Eb
OYHI1E [ b} whZA0L OYES IMV1zZ L2l
geEs o5l B Ta b e AOVIIC ANVIIC FRV11C
ADRVAIT mATIIAD YCHOE QHOES DEV1ZT OED=H
wev2l IBnGl ICVilA IVLAR JoWL1C IOwliC
bk gla % Iasrile HIREY ADQ=EZ LTCR4 DESRA
IGQ:1

Hmhars:

1 ta 285, defanlt i1 1
Dewaee, Bymbor? rodwd 2
Derrdce, Fumdsa o™ dhnel]
Derrige, Fumber? gdes
Decice, Humbec? Lgk3d
Deqice, fumbes? tgkTd
Decdice, Numbes? axit

Andras =/ Veotor AxsIignuenis
=77T2130,151 B3
180334 /200 moodd
=YTakOnS2ED TQISA
-7504844, 204 TFET0
-760500,/ 310 DEVL]
-FTT40D/ Z20 QDS
e
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3.8.3 CONTINVE

The CONTLNUE command ceuses the processor to bepin instruction
exzcution at the sddres: currently contaimed @ the PC. It does not perform

& processot indtistization. The console enters program 'O mode.

Formanl:
CONTINITE

»=3 cootioue
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3484 DEPOSIT

The DEPOSIT command deposits data inis the address specthed. IF you
dex mvor specaly an address space or data size gualifier, the console nses the
tast address space and data size used in # DEFQSIT, EXAMINE, MOVE,
or B3EARCH wmmand, After processor initialization, the default address
spege 1= physical memery, the defawlt data size iz Iopgwond, and the defanlt
addrees 35 zara. I you specify confliciing addres: space or data sizes, the
caneole ignores the command and iszues an eTTOT MesERTE.

Formot:

DEFPOSIT [qualifier_lizt] [address| [data| [data ]
Qunlifers:

Deta cortral: /B, W, L. iQ, Milcounl!, FTER:i=sizel, WRONG
Addrasy spece sokdrad; 0, 0, F, W T

Argurments:

{addressl A iongwers abdress that spedfes che Arst location iokc which data ik deposiced,
Tk addr==s can b= a0 actual cdde==s= or o svmbolic address.

Ledatal "[he data to be depost=i. ¥ the specifed dato is farger than the Gepoail dats 3qe.
<ie fimmware ignores the cammand and isswers an orror caspanse. 39 the specified
dazz i smadler thar the depesit doza size. it i5 extended an e L=t with zesas

idazad Addiznnal data to e deprgied e many ae <o fik oo the topamand hioa).
Erammnles:

= PARSHCLEER O G F Clear firse 512 bytes of physical meeery.

W TYTSLSM:S 1234 5 1 Depo=sit 5 into four loogwords starting
' at virtas]l memory addre=ss 1234
[

>x> DFN:E RG EXETEIEE Lpads GFRs ®O thromgh R with -1,

>3 bfwW-200 - & P arasring ar previcus addrass, =lear 515
I Bykag.
> WLP/E-20S5:200 DA Y Deposit & in tha Fi=st longwoard of
' the £irst 17 pages in physical

I mamsrr,
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3.9.5 EXAMINE

The EXAMINE command examines the contents of the memory Jocition or
ragister specified by the addresz. If no addvess ic epecified, + iz acsumead.
The dizplay line congigis of a gingle character address epecifier, the physical
adéyveds 10 be examined, and the exemined dat=.

EXAMINE uses the seme qualifiers as DEPOSIT. However, the SWRONG
quaiifier canses examines o ignome ECO errors on reads from phyveical
memgry. The EXAMINE comomand abso supperts an JNSTRUCTION
gualiier, which will disagsemable the mstructions a1 the corrent xddress.

Farmai:

EXAMINE fqualifier_list] Jaddress]

Qurdifiors:

Dote eopuiral: 7B, A, UL, 8, deoens, (BETEP jsize], "WRONG

Adefrems spaee epiread, A3, 0T, F A T

Commangd speeiio:

AMNETEUCTLION  Thasesembles and displare the VAR Maen-32 ingtroeior a2 1k spenfied
Addres

Argumenis:

|acdr=ss] A longwoot address thal specifies the fast betion to be examined. The
aciress fat b= 2w actuznl or a symbnolic addrese. IM oo addrass ic spacified.
1 i5 asmimed.
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Faxnmrmiss:

nrm
Erd
i
a
g
M
o

sy

R

R

Sl

=P

2R

ool omnom o

Ilrle

-

I

Bx P
nlalitulifaluby
L )
DRIRGE0E
ex psl
QOORGH0L
= m
LRlalddild felil+
e rd/ 5
SOaGAnaL
LiTalFela]ilu)d
onapapoe
coeeQbhoy
SOanODoa
Lelalfrlafrluld

EFEFF=FLC
qoaanzabo
GAAPDOO0
ddl1®0ang

afilaliulafula]
aoodod oo
apagbano
0404000
drQaInann
EL1ERA00

o grﬁ_;cbb
Aoad0all 2G04R000

=fp O
Aoodogbhn

odpadoatb

oK Sins 200404800

2a0a0do0

ex Sipgsfrec5 29004001=

20040919
20040z L
2004 DO XE
20040036
9040030
Jap4o04a4

wfing
2ODED04E

11 -BRE

fule]
bz
bz
7o
=]
12

3 33358

LE

! Examime the PC.

! Examine the 5B

! Examine the PER.

| Examine FESL anathas way.

! Examine K4 thiough E¥-

! Exsxine the SCRE. IFR 1T
! {decimal}) .

! Exmmine local menory &,

! Examime lrt byte of ROE.
2drbabdia

| Dizassemhle from hranch.
T~§z031490000, gFZ20140000
ARZF140030, AEZ 0140558
E00E, IMZ0E40030
P, aRZ014 0382
I*R2014HBs . KL
S=43A, B 44 (HL]

! Lok at fext instrgction.
ZHR2R. B-48{E1}
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3.8.6 FIND

The FIND command searches main merery grarting at addrazs zer for a
page-zligned |38-Bhote sepment of pood memory, or a restart parameter
bock {EFB). If the cornmand finds the segment aor EPB, its address plus
312 iz left in BP (E14). If if does not find the serment or EPB, the conagde

issues an erTor messagse and preserves the contemts of SE I vou do not
specity a qualifer, BPE is asmumed.

Formal:

FIND [qualifier-list]

ualifers:

Commenc specific:

MEMORY Searches memosy For a pape-alipned block of good memooe 138 Khavter in langth

The scarch [ooks anly at memory thac is decmed vsable by the bobmep. Tois
command leawes the sondents of megomy unehanged.

‘FFE Seareks 21l of phyrieg] rewmiory for an BPE. The searth does ned uze the bitmap
i guealify which pages. sre Iooked a3, The copmand eaves {be conteots 0 memors
ubchaeaed.

Examples:

»r3 EX Sp ' Chocsk tha SF,

G DOaOgogE COo00GO00
=3 find Smam I Logk Lo & vwalid IZE Flwie.
= oax gp 1 Hote wher= it wa= fommd.

G PQoOafOoE QMOQZen

=x>x Sansd Srpk ! therck for walid REB.

P2C FHL ERP QOCO0OD4 ! home to be fonnd bera.

e
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3.9.7 HALT

The HALT command has no offeet. It 1: mcluded for compatibibity with
ather VAKX consoles.

Formeal:
HALT
Exprrmple:

=»> halfr | Prpotend to halte.
e
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388 HELP

The HELF commend provides mmformartion absut commend syntax and
WLSELE .

Formai;
HELF
Examaoie:

»»3> halp
Following is a brief swssary of all the cemmands sapported by
tha eomaole:

TPFERCASE dwnotes a ervard that you mast type in

| daootes an OR conditiom

I3 derptas opFional parameters

- danctas o fiald that mu=st b= £fiiled in
with 3 fyntactically corrcct walue

Talid gralifiers=:
JB MW AL S FINETRDCTION
f5 0T T SR N
FETER: FfM: SH2T
SRECHE O

Yalid commands s .
DEPUELT [quaiifiwss] <ADDEESS> [datum [daium]]
EXEMINE [gualifisrz] [addcesE]
MOvE [gnalifierz] <RUDRESS» <AIDRESS>
2z [qualifiersi <ABLBRESS: <PATTERF> [mack]
oo BFLAG -EE:I'E_H.IEE}
SFT BOOT «BODT DEVICEF
2P HOST/DOE/DES1 ~ROCE RIMEER: [task]
SET BOST/TUR/UPSER </DISE [TAPED <CONTROLIEN HUMBER:> [taxk]
SET BOST/DUP/OQESF <PRTSICAL IR ANMDRNSS:- [tashk]
S5BET BOST/MAINTERANCE /DOSSE/SERVICE <CONTROLIFFR WOMHER:- [taszk}
SET HOST MATHTERANCE FBLESP <PHYSTCAL OS5 ANNEESSE [task)
S5ET LANGUASE <LANGUALGE HIREIR-
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OO TINGE
ETLET <ADLPEES-
FERERT
¥ <ADDREBSS> < COAINT>
FINTD [/MEMORY oxr [RFE]
TEST [test_na-de [prrameter=] ]
BIOT [fES:«<BOJT FLRGE: or f<BOOT FLAGS»F [boot device]
FEET [oaunt]
COWE IGTRE
HELF
il
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3.9.9 INITIALLPE

The INFTTALIZE comanaod pecforms a processor inisialization.

ol
INTTIALIZE

The following regictarz are initialized:

Eegister tatr pf lnitinlization

= 0d 1000

IFL 1=

ASTIVE 4

BiE5 |

F s ] Bara <fi= auud <> cdear; the Tost are cnorsmwtabla
BEHCE 0

TXCS fg

BLATET] n]

CWAX cpehe Dhsabled. all =ntoes igvalid
[netouation hafier Tnaffeoted

Cononle prosious rederenee Larpeord, nhysical, address 0
TODE Tionalfesed

Kizin memocy Litalbesnend

Greoeral Tegisters Voalkesal

tlal: ecde Tipaffeci=d
Eantstzan-in-progress dog Unaffect=d

irtarmal resmart-in-proprecs fiar  Tinaffacted

[, AR

The firmware clears all error status bitg and initializes the follewing;

CDad, s Gmer

Addresz derade and maich regrsters
Programmable &mer interrupt vectors

S5CCE
Eznraple:

*»x> init
e e
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3810 MGVE

The MOVE commmand copies the biock of memory starting at the soares
address €0 o block beginning ar the destination addrese. Typically, this
eomrand has an ‘I gualifiar 20 that meore than one detum is transfermed.
The destinaticn correctly reflects the contents of the eourre. regardless of
the meerlap between the source and the data.

The MOVE command aduwafly performs byte, word, longword, ard
quadword reads and writes a2 needed in the propass of moving the data.
Moz ara supparted only for the physical end virtosl address spaces.
Format:

MOVE [gualifier-lizt] [src_sddress} {dest_address)

Qualifars:

Al cpngend: (B, W, L, AW, SNz jcounti, ASTEE 1gzel, WRONG

Addrezs epacs sonéral: ¥, T, F

Arpuments:

|=rr_acd-=s=i L |copwort sddree That apecifies the Eraz becaton of the soumce data to be
copeed.

ldest_zddress| A iongwaord address tkat speddes tae destination uf 1he firgt bete of data.
These addresces mav o= ap actoal adiress o = symibolic adiree: I mg
Bddress is spedded, + is assemed.

Emmpics:

233 arpfo-4 T I Obsgrea dasrination.
aooaoodn LagQdnap
Oo0aooad COQQdnod
[ufidululeloli =900 rld L FLEL R 1A EH
nooobdds DAGOOSO0E
apoanelo DoeQanat

ok
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33 exfnzd 2040 1T St paueea data.
F 00000200 S5SDODS520
F oQooH20a ExfEdadct
F (0000203 DOFFETER
F OODOQZOC S520BASLD
F- Q0608250 S40CAEDE

b mowfn-d 200 0 1 Moer the data.

> oaxSnie O ! oceryn mored daka,
QDOnoNen SERRDS2ZR .

0D0Dad 048 SASED4T]L

QDODaa0E DOFFIFRE

aooDagdec SZQELEDD

ao0Dad1lo S40CARDE

e S

mm o\ on A
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348.11 NEXT

The NEET comreand sxecutes the eperiied number of macmo instruction s,
If oo count iz #pecified, 1 is assnmed.

After the last macre instruction iz executed, the coneole reeniers conzole
10 mode.

Formeot:
KEXT |connd}

The conacle implements the NEXT vommand wsing the trace trap enable
and trace pending bits inthe PSL. and the trace pending vector in the SCE.
Tae following restricdons apply:

+  If memory managernent i enatded, the NEXT commiand works onldy if
the first pape in 85C KAM is mapped in 30 (svsiem) space.

&  Owerheed asseciated with the MEET cotnmaned affects execation time
of an instraction.

* The NEXT command elevates the IPL to 31 for long periods of tirae
(msillizeconds? while aingle stepping over several commmands,

»  TInpredictable reanlts opmir if the maero instnrction being slepged over
modifiez gither the SCBY or the trece trap entry. This means that vou
mannot use the KEET commend in conjunction with ather debaggers,

Argpmenis:
sgzant] A valye meprazening the mmher of Megn: EtTraesigns to exeoute.

Expraples:

2 mx PO
5 O0DODOQDE QOo0o200
>33 next
gc = Go0oaz2o2
T nowt 4
c = 0000215
ol
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22> ex fina fa:l10 0

g 0L0o0G0p Ll WP
£ QDOaDoQ1 Dl WF
B OGLOD9O2 01 ROP
B 0GOQDS03 LY HOP
P Q0Dg0acd £l HOP
B AdDaDans &l WOP
P od0dDacE  C1 HOP
P Q0DODOR? o1 HQF
F pOOQDORE 1l HRB (sLelel LI Tagi by
P 0000oO0A Q1 HOER
P BOQOOOOE Q1 MOFP
F 40003002 04 BatF
P 4000040 0% BALT
T DODO0DE 0% RALT
F 10QDI0DOF Q¢ RALT
= 4oQDan1n 09 HALT
g 4D0Dan11l L BALT
r dep po D
BExomn
F HOoo0o01. 0l HoF
= ’
P OeOoQeoR 0l moF
A== a
£ QoOD060% 0l b
FxF o
¥ abodosod 0l moF
=i 0O
E gqpoQaok Pl WOW
~>>mn 5
F QQDaDoos LI HOP
B oQpangoy L WOF
B QODCDO0E 11 BEE GRODoanz
P oQoaDgo? 031 RoR
P OQ0G0003 0l e
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3.2.12 REPEAT

The REPEAT command repeatedly displays and exemites the spedfied
rommand. Press [C1FFF to step the command. You an specify any valid.
coosole command, excepdt the REPEAT comand,

Format:
REFPEAT i{comamand]
Arguwrents:

senenmamd|

Exomples:

>

YHHHHHHHHHHHKMHHEHHHKR

o

T =x pr¥ todr

Gadod3018
Gododalse
godogolin
afrledelebuh b=
oaotod18
ogdfanis
Dbododte
a009001E
GaDoDoLE
2000a0IR
FUGOGO1R
gelifal i Linh=]
Qododoln
oadod0ls
oosgeole
guongolE
oooGoOolE

SAFETECE
SAEETHDI
BAFETHFT
EREETHLD
RRFETHLE
GAEETHLT
SHEETAOR
SEFETIID
SAFETY14
SAFETS3C
SAFET3F
SAEET 942
GAFET 946
EREET 944
BAEETRAC
SRFET }4F
5=z

A wabid concsie commaAnd odhe= than EEPEAT

| Watch the clogk,
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3.8.13 SEARCH

The SEARCH command finds sll accurrences of 3 pattern and reports the
addreszes where the pettern was found. H the SROT gualifisr i3 prasent,
the mmmand peports all addreczes in which the paltern did not match.

Lormai:
SEATCH {gualifier_list] {addveszs] [patterm) lmask]

SEARCH arcepts an optional mask 1hat indicaces hits to be fgnored {don’k
pase bitz). ¥or example. to ignore bt ) in the cooparizon, specify 4 mask
af 1. The mask, if not present, defanits ko 0.

A matelh occuws 3 (pattern AND mask complement) o (data ANTF mask
cornplement ), where:

patiem is $he target date
mask 15 the optionai don't care bitmaszk {which defaults to 1)

data is the data at the eoreent address
SEARCH reports the address under the foliowing conditions:

MOT Gmzlifier Mzaeoch Condition Astion
Alzen Tre Rapar mldres:
SLbernl Faize Mo repoci
Fresant True No repoet
Fre=n: Fabse Fi=pars aidress

The: address is advanced by ehe size of the pattern {bote, word, lengvword,
or quadwerdt, wniess nverridden by the BETEF qualifier.

Gualifiers:
Dazo contral: /B, W, L, Q. Mcount|, SSTEP:size], 'WEORG
Address space corarol: PV, /D

Command specific:

SMOT Invertc tae senee of the Sate
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Argumentar

Solar_middraze & logpword address thal specifivs Lhe Ered location sabjecl o lbe gearch. Thiz

addrets ¢an e an acual addr=== or a s=ymbolic address. 2 10 address is
epecidied, - iy asmomed

Ipeitearnl The= targat data.
jmask| A mask of the it desieed in thr comparisan

Froohtples:

e e ¥

oo

B
deur
=¥h

oo o

=t

B kR

S
£

n m M

el

=
v
F

empreh .-"H."E:l:*_-'[::l."n:ffff ZODK0DO0 F=Il
S RORE FELIL ! Fipd a1l two-byte cegquences ia the
20040357 FEL11 ! FoM that cowld be interpreted 2= 2
2104 0ECE FELL ! *branch to self" (1G5: brb 107

I [brk assemblas to FEIL]

dfr:-i0d0d & 4

As1 585% sooanaga
saireh/o/bfpnetfn ILEL O &
40300555 AR

aDabadESE AR

JOODQS5T AR

ALAROSSE AA

guakeh Jwfetep:1 /- FEEFF 20040000 f=11
20040002 FE1L
20940327 FE1E
20040828 FE11

dep 1000 BTES4321 f1
ee=arck /pfbfn:££EZf T L fc
QoOIIg0n 21

OJRIES0LL 45

Or0atdcE €6

poepALoo: 3y

saarch Jpfofr:EESf/mak § 0 fe
LOopaALORE 23
oapQlanl 4=
DopaIoG: &%
pOeOLlRa3 av
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+.9.14 SET
The SET command gets the prrameter to the vaive yoz specif

Foermepls

SET {parnmeter} (valne]
Fruro ety

BFLAL

BOar

HosT

LAaMGT ALE

et the default RE L . The valne mus: be = be neanber of we tn05 disits,
Hue Table 3-8 uwnder the BOOT commend deserigticon for a iist of tha boot Hugs

Sel Lhe delzult boot devics. The valar mose ke s valic Gevce fame a2 snacSfied
m tae BEMT command descripoion Section 4.4, )

Comneacl to tae DET ar BIATINTEXN ANCE dravar on the selecled node or 2ovier,
Bioee the kierzrchy of the EET HOST qualifiars baliva

SDUTP—Cre the: THITP deiver to eaeiicle Josl proprams of a device an adther the
DE5] bus oo che G-k

DEST nde—Astach i Tha 1835 noda. A oade =2 name oo to & chareserg
in eneth or 8 ramber Troan 0 Lo 7.

qu;i.;_ﬁw& ta thie LSS davics specified asing me of the follgawings
arsatg e

DISE o - Sperifes toe disk contralier vunse, winre n s 3 nomoer
from O to 285, The resuiting Axad sidreas For n=l i 201455 and
the Aoating tanz for =0 i 25

MTAPE v—Gpecifies the laps controlber namber, where o is @ noember
from ik 1o 235, The resalSeg fooed address for 5= (@ H002840 and
Lhe Boating mapk oo nal is 20, :
;sr__addnﬂ—sgm.ﬁﬁ' the Q@32-g T page C5R addoes for the

Evice.

ABIATNTENANCE—Exarines ani ipedifes S50 coctmolier module eondigura-
tinn waies [ssd il Scepl o bask wals.

MRSSE—
.:'S.EZH‘FIEE meSpoeifies servies for DEET conireiler mocule n where
iz wakes from Dea . CThe resielting fixesd addrms of 2 DEEI coatralier
moduic in memtenancas mede g 2S00

fosr_addres;—Soesifies the QE2-buy 10 aaze CSR address for the
TDIERT mntralles mgdule.

Sats console Janpayps and Xeyboard type. I the carrect console terminad
Ao nat supgars the DIGITAL Miltnsliona! Chamct=r 3= (MOS0 ther this
cutnmand his oo ellicl and the mosole me==az= agpears in English Vzlues ate
1 tkrouzi 1%, Refer wo Laample 3 for the longuages you can zalect.

Qualiflers: Listed in the parameter descriptions above.
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Exatniles:

ax» =et hfdag 2

20 1 Bats book flags 5 and 9 (3es bost Llag

=33 oet bhoot daal

Lt pat hoct fdofdses 0
Startibng DUF server. ..

DSSI Hoede O [STSRH]

DRVEKE V1I.D
DEVIST V1.0
HIZEEYT V1.0
ERASE V1.0
FRREAME V1.0
DIFECT V1.0

noeomog

Zi-ppR—1998 10:-D1:35
Z5-ATR-1988 1D0:-01:35
Z5-AFR-ES88 10:D1:E5
25-APR-15948 10-01:35
25-a0R-1988 10:-01:35
25-AFR-1988 10:-Rl: 35

1 fakla in the KT comnand descripkion.]

Copyright & 1988 Digitm]l Efuiptwent Coarpozatian

Taak Hamd? params
Copyright & IPE& Digital BEquipmernt Corporatiom

FARAME> stat pa
Il Path Bleoock

th

Romote Wode — DG5_& LGS B MSGES_ S MSG3 R

FR FFIllECT
FE Fral2ins
FE ETd12L0E

FE FriliZED
FE EFBIZ4E4S

FARAMC: =xit
Exitarn. ..

Taask Hame?
Srepmipy DOF =4

Toternal Path
FREEN F=X vAD]
WILMA FFX vadl

PR FFEL20DT BETTY WX VaDl

DEST] VME V5.0
3 THE BEOOT

Tar..,
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3> sot hootfdap/d==i 0 param=
Starting DOF server. ..

D51 Heode O (SUSAN)

Copy=ight @ 198F Digital Equipment Corparaticn

FARMMA» =zhow node

Faramcoter Curront pcfault
HODERS ME SUSAN BE30

ERFANS> zhow alleolacs

Parmmeter Cugient Bafayli

ALLTIRSE 1 o

PATAME> exit
Exitamg. ..

Skepbing THIF Sarwver. ..

=Tl
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3.8.15 SHOW
The SHOW cornmand dicplaye the console parameter vou epecily.

Farmar!

SEHOW {paramater]

Porameters:

BFLAG 1Heptayry Lhe delanlt B hoar flams.

BT Theplavy U delanlt amec denos

DEVICE Dizplyys =l devies dipplayest by the THDE DSSL ST0W ETHERMET, ard
SHOW TIQSSE comicnands,

L85! Displays the statas of all oodes Chal can i loune or 4he 551 hos. Far cach
aode or cne O521 buv. the firmpware fli&pl&_l,lﬂ: Lag nexle pudehar, he rode eame.
anc +he baot name and tyes of The dames. if avslable The cammand does net
tndicate i the device oimiaing & bontainle mnage
The roede that ismaes the coomand 18 ligled witd a mode pame of * 1 aetensx).
The device Infrmstion w ahtain:d from the medic oo field ofF rJ':e MsCE
commuanié GET UGNT STATES. §f @ anfe is not munning or is not cagable ol
cunnirg an MSCF server, then no deviee informazar: i Ssoleyed.

ETHERYET Dhspaays herdwere Ethernel address fer all Etlermel adspoers chat oo be

IARGUALE

MEMORY

QEUE

‘niend, both en-beard asd or the GE3-hire Disnlays ae Hank i no Ftherner
adaprer 1n present.

Drimpkse comaude nmeaps: and koybnars iype. Refer to the corresparnding SET
LAMNGEUAGE mmerasnd lov The meaninp.

LEgulare maik memman sanfpuaretion baard by board.

FLLE—additienzl 1y, Eisplews the normaliy enpeseambie erees af memeory, suck
i the PFX betman pages, the consele seratch memmory pages, the GE3-hoe
ssaten#atlser mspr pagas. Alsn Topors the RdcTesses of hod pages, an defined
bry the bitmap.

Dispiars all QF%bux 17 addresses that respund c 2n altmmed warsd mrAd, and
verror and device came mivrmatice. o eacn addre=s, the emark dizolays the
zidress i the VAX 1M apucc in bex, the uddres as il wauld sopear in the
Q2% bus T space in octal. and the word cat= 1hal was real i bhex

Thia tommane may take severa’ minut= 10 ooplews.  Press [OFG]
Jerminatg the command.  Duering execution, the commard dissbhkes e
FERLLEY gather Top.
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RLVED Dizplaye all KEO] aed RI0D dicks coat appadr ar the Q2E-bus,

TIEsE Insplays dhe soatas of al] disks and tapes thatl ao ba bnmd oo the @22 mxs that
soppar? the UGS5F pootocal. For each soch disk ar tape am the: G25has, ke
Srmware gispizys the cootroller number, the contraller CHR add ez, and the
koot npame and e of each device popreezead oo the sonsralicr. The ssmmand
doee 1ol ibdiate i the device conlaines 2 bagtable image=.
Thi information iz cblaioed from the medsa brpe Geld of the 35CF earrnand
GET MIT TS, The coosole do=s oot display devics informacion if 5 gode

iv nol nmning {or annet umg an MSCP sarrer
VEEETON Dizplays che merrent Srmwass vaBsHid-.
rarlfffors: Ligted in the parameter descriplions abve.

Exomples:

>px ghow EEZdg
QOEOaEZQ

> zhow boot
Honh

>»» phow device
DEET Megde 0 (SOZRN}
—hIkl [(RE30)

DE31 Node 1 [KRAREH)
-nInt {FE2A)

DEEI Rodcoc 4 [WI=kA}
-Drad {EF30)

OS5I Fode 5 [SETTY]
-DEAS [RF20)

OSET Fada 7 {*}

UQSSF Digk Ceatrellear Q (772150)
-LDA&4 (ADS3}

~DOLS {EESD)
~DDRe (EHASDY

TaE5F Tape Controller O {T7450d4)
-HAG (TEED)

Etherner Adaptes
-==a% (AR-00-03-01-2E-5F)]
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»axr zbow dssi

DSST Hode q [FISAR]
fDIRD (REF3E0)

HE51 Hode 1 {EAFREH)]
-LIR]l (BF30)

LESY Hode & (WILMA)
-End [(RE30)

BAST Mode 5 (BETT)
-2TAS [FE0)

.O88Z Heds T (%}

> show cther
Erbernet Adopter
-Z=an [RA-DO0-G3-41-3=-3F;

== mihvaw lunig
English {(fidzed Shates Comada)

»»>» phow memorcy
Memory O FOOQGROD o ODIAEEYFEF,

Memory 1: 40400000 o OGBFEFEYF, ’

Memory 2; 900000030 te Q1SFFFFEY,
Total of I9ME, P bad pages, 106

22 show nemory fall

Megory O: 0DQOQDDO te DOSFEFEE,
Megooy 1 0HQQP00 to DOBNFEEE,
Megqery 7 O0DD0OQO00 +e J13FFFEF,

Total of IOME, 9 bad pages, LOG

Memory Bitmas
-J13FEE00 o 013ESXFE, A0 pages

Cémrole Scratch Arms
~11l3Fd03F0 £ Q1IFTFFE, 32 page=

ons ¥Man
-015Fa0&0 to O13FFFFE, &d pages

fcan of Bad Fages

4xE {1 bad page=
ExE, 0 bad pages
BE, 1 bud page=:

reaErnid pEages
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Bws Al gEs
Scan of Qbus 10 Space

-Z00014 68 (PTZLELT ~ 40003
201468 (FTELS2) = JB4G
-200a1540 {FTES0E] = 4000
-Zo001942 (7T4E02] = OBz
-Zp00rFal (7TIS00) = 0G24

Scan af gbas Henory Epaco
=% zhow ugsap

OQSEF Digk Contxrolle=r O [7721K0)

-PUAa4  [(FLE3)
~DURS  [FXSQ)
-LURE [(BXEQ)

oS5l Tupe CGankbiosller U (7745005

-Hiad {TESO)

3= chow wersion
FLE4G-A w4 0, VMBE 2.4
oo

1154)
2B

rocd)

BaDX3 /BDRSO FERLE0 P EOCD S FE-DISK
TRRS0 TR T T8 1E S Kv2 0/ X - TRFRE

IR
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3.2.16 START

The S5TaRT command starts instroction exccution al the addres: yoo
epecity. If oo address iz given. the current I'C is wsed. I wmetpgry mappng
iz apnsbled. marro instructions are executed from videsl memery, and the
addrass is treated a= a wirtual address. The START cosnmand 13 equivalent
o a DEPOSIT to PC. followed by 3 CONTINUE, T1 doe: oot perform a
processor indtialization. .

Formz#;
ETART [iaddreszz]]

Argumernis:

|adcTess] The address 2t which do egin execation. Thas address is iaded zeio the urers

Erakiples!

Fex gtare 1020
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3.9.97 TEST

The TEST command invokes a diagnostic test program specified by the test
number. If yoo enter a test nmomber of O (zern), all tests zllowed Lo e
executed frem the eomsale tezminal are exernied. The console accepts an
wptional list of up to five additional hexadecimel arpuments.

Rafer ta Chapter ¢ for a detailed explanscon of the disgnostics.
Firmnd!
TEST [tesi_numher [test_argonmenitz]]

Arguments;

tess_nunmber: n bwu-;di:iﬁ- ks oumber specvior Lbe Teel o e emeculad,

Mot aCgumeeTEts| Up e Gye sdditionzal test arqumeots. Thes:é stoameolys act s pled
Tt they bawe ap meaning 1o e oonspie.

Eznmpla:

3 fest O

%1, .40, .39, .33, .37_ .36..35. 34, .23, .32, .31, .30. .29, 8. 2T _FE. .
5. .%%4 .2%..22..2}1..3D0..19..139,.3%7..36..2E..14,.13, .13, ,13..10..
o3, ¢ .07..D5. . d5_.04..03..

e fe
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3.9.18 UNJAM

. The UMJAM command performs an I/0 bas reset, by wricing a 1 (one? 1o
IFE 55 (decimal).

Forsrest:
LINFAN
Erompies:

3 umjan
et
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3.2.19 X—Binary Load and Unload

The X eommand is for eae by setomalbic spstems opmmunicating with the
GOl e

The X comimand load: or unltoads rthat is, wrikes to memory, or reads from
memory! the specified number of date bytes throuzh the cansale serisf line
irazardless of consale Tvpe) starting =t the eperified addrass.

Farmal:
A laddress| |connt] CR (lne_checksum] idatsf [daia eheckoum)|

If hit 31 of che count ic clear, dats iz received by the console and deposited
it memary. IF Bt 31 is aet, deia is resd from metnory and sem by dhe
conzale. The remaining bits In che counr are & positive number indicating
Lthe nezmbser of h_i"I.EE to load o welosd.

The console aecepis the command wpon vecetving the carriage returi.
The next hvte the covsols receives 1% the comrand checkaun, which 5
not echeed. The command thecksrm iz wenihed by adding all commaad
characeers. including the checksum and separating space ‘but not including
the ierminating carriage return, rubores, of characters debeted by rebourt),
inta o f-bit regizter inicially 32t to zero. W no errors occut. the ressls is
zeri. T the eommeand checkgtim is correce, the console vesponds wAith the
inpud prompd 2od either sends date to the regquester ot prepares fo receive
diabsa. IT the coremand cheeksurm iy 1 ermor, the cogsple rezponds with an
error Mestage. The infens is 1o prevent ingdvertent opecator entry into a
mode where the congole is aocepting characters from the keybeard as data,
with no eccapy mechamsm possible.

If the rommand iz a losd {63 31 of che sount is clear), the consala respands
wizh the input prompt (=), then accepts che specified number of bites
of dala for depositing o memory, and an additiens] hyte of received data
thecksurm. The dalz 15 werified by adding ail data characters and the
checksum characier inco en S-bit register initially sat fa zero. If the fimal
comtent of the register is non-zer). the deza or checksum are in error, and
the console responds wilh an orror esessage.

If the enpenand is a binary anload jee 3 of the count s set), che conzale
respcnds with zhe itour prompt (===, followed by the specified nunrber of
byes ol binary dets. As ezch hyte 35 send, it is added oo & checksam vegister
imilially set 0 zern. At the end of the transmission, the pwo's mmplemens
pf che ke Dvte of the remister is soent
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If the data checlceuamn kg incorrect on a koad, or if memary or line errors opour
dunng the Lransmigsom of data, the eatire transtuizsion s cotnpleted, then
the congole isgpes an error meszags. If an errar oceurs during loading, ike
cortetta of the memory being toaded 2re unpredictablbe.

The console represses echda winle it g recedviog the data string and
checksmrms,

The cunsole terminates all fow vontrel when it receives the armags retum
al the end of the command line 10 order to avoid Leeating flow sontral
rharacters fom the terminal s valid cormmand line cherkzums.

You can contral the concale zerial fine during & Yinary unload using control
cnaracters [TE%], T, BTa], and so o). You cannot costroi the console
zarial line during 3 bimary load, since all received charactars arv valid
binary data

The ngole hias the following timing reqeirements.

= It myust recenve data bemng loaded with a hicary Joad commtand at a cate
of at Jeast one hyte every B seoomids,

* It must receive the command checksem that precedes the dete within
6l zeconds of the carriage retum that terminates the commend line,

¢  [i must meceive the data checkeum within Gl seconge of the last data
byze.

If amv of these timing regnirements =re not met, then the cansole abaris
the fransmizeior b issring an error mesaege and returning to the conzols
Crompt.

The entire command, including the shackzum, =9 be sent oo the consale
a5 a cingle burst of characters st the apecified eharacter rate of the console

sertal line The ewadle iz able to peceive al lesst 4 Khytes of data in a
cingle X corwmand,
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3.2.20 '—Camment

The comment character [an sxclamsatiem point) is used to docmment
commard sequences. It can appear anywhers on the eommand fine Al
characters foliowing the corpment character are ignored.

Farmar:
Exuraples

x> T The comgale igdabexs thisz line.
R
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Chapter 4
Troubleshooting and Diagnostics

4.1 Introduction

This chapter contains a deseriptoon of EAS4D BOM-baced dingnostics,
acneptance test prowederes, and power-up sell-tests for commen optiens.

4.2 General Procedures

EBefore troubleshooting any syvstem problem, check the site mainbenancs
puide ior the syelem’s serviee history,  Ask the system manager twe
QUESEicns !

*  Has the syitem been ueed before, and did it work correctly?

*  Have changes been mace io the system racentlv?

Thres tommon problems ocrur wher von maike s change ta the system:
* TIncorrect cablmg

* Mopdole confipuraéion ervors {incorrect (OSE sddvesses znd interrupt
TECLOTE]

* Inoorrec: grant contmeicy

Mozt cotormuntations modules vee Doating CSR addresses and intermupt
vectors, IF vou retoeve 3 modsle from the system, oo may have to change
the addresses and vestors of other modules. Microzystems Opfions hsts
address and vector values for maost options.

If youu change the eystem confisnration, man the CONFIGUEE wtility
st the wmgole 1D prompi (»>>) to determine the CSE addresses and
interrupt vectere recormmendsd by DIGITAL Theee recommendad values
zimplify the vse of the MM disgnostic paclkage, and are compatible with
VM3 device drivars. Nonetznderd addresces can be selected, but they
require 2 special setup for use with YMS drivers and MDD See MurrVAX
Ihognesiec Morsdor Dser’s Guide for information about the CONNECT and
IGHOEBE commande, which are used ta set vp MIDM for iesting nonstandard

configurations.
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When troubteshooting. note the status of cables and connsctors before you
perform each siep. Label cables before you disconpest them 10 save time
and prevent vou from introducing new probiems.

If *he avstemn feils [ar appear:z to fail) to boot the operating system, check
the conzole terminsl sereen for an error meseage. If the terminal displaze
T error meesape, see Section 4.3, Check the LED: or the devioc vou
suspect is bad. I no errors are indicsted by the device LED:, run the
R(M-based dizgnostice deactibed in this chapter. In eddition, check the
following commections;
=  ITnp measage appesra, make sure the console terminsl and the system
are oo, Cheek the onoff power switch an both the console tevminal and
thoe svstetn, I che terminal baz a DC Ok LED, be sure it j3 on.

*  LCheck the cabling Lo the console terminal.

* W you cannoi gel a dispiay of any knd on (he consele Terminal, toy
another ferroinal.

= K the system DT 0K LET] remans off, check the power zupply and
puwer supply canling.

*  Check the hex dizplay on the H3602-54. IF the diaplay s off, check

the CPU medule LEDs apd the CPL cabling. IF & neéx €rror messace
appears on the H3602-54 or the madule, see Section 4.5.

If che systam haots sueeessfully, but a device seams to F2il or an ntermictent
Eailure oceurs, check the ervor log Rrel for 2 devies problem. The failing
device ez wzoally in one of the following wreas:

CPI

Memuory

Mass storaze
Communications devices

4.3 KA640 ROM-Based Diagnostics

The Kag<) EOM-based diapnostic facilizy, rather than the MicroVaX IK-
agnoatic Moniter (MDM), 15 the prirmary diagnostic tap! for drpubleshooting
and taating of che CPLI, memory, Ethernet, and D35] subsyslems RKOM-
bagsed diagnostics hiave significant advanlages:

*  Load time 15 virtually nonexistens.
= The bl path iz mwore reliable.

= Thagrnesis is done in & cwore prmitive state, (MDM redaires suaessivl
laading of cthe VAXEELM operating systenu)
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The KOM-bazed diagnostics can indicale several different FREUZ, not just
the CPI: moduie. For example, they can isolate ane of sy to three memary
mudules az FRUs. (Table 485 lists the FEUs iadicated by ROM-bazed
diegnosti¢ areoy megsages.) :

The diagnostics run autoimatically on power-np. While the dispnostics are
running, the LET: on the 360254 dizplay a hexsederimal eountdoan of
the tests From F 10 3 (though net in precise reverse arder) befisre booting
the operating svsicm, and £ to 0 while hooting the operating eystem. A
diftarent countdown appears o the congole ferminal.

The ROM-based dispnoetics are a collection of individuzl tests with
perameters that »ou can specify. A data structure called & zeript points
te the tests. (See Sertion 4.3.2.) There are several feld and manufacturing
goriprs, Qualified Fietd Service persomnel can elee ereate Lhetr owm seetpts
inderaciively.

A program called the diggrostic exerutive determines which of the availabic
seriptc to inwole.  The script seguence waves if the KABLD is o a
manufactnring enviroeanert. The diagnostic executive interprets the script
to determine whar tezts to run, the crrect gorder o o the teace, and the
correct parameter: io use for each ioslt

Thz diagnostic executive alsc controls tests so that ermors ran be detectad
and repocted. It also snaures thet when the tests are run. the mackine iz
1efl im 2 eonsistent and well-defined state.

4.3.1 Diagnostic Tests

Table 4+-1 chows a list of the ROM-based lest: and wtilitias. To get this
ticring, enter T BE at the monsole prompt (T 15 the abbreviation of TEST)
Ths salumn keadings have the following meanings:

v Teet ic the test eoge or otiliby code.

+  Address iz the test or utifily’s base address ip ROM, This address variez.
The nddresses shown are exgaiples only, I a test fails, entering T -
FE di=plays diagoostic 3tace to ehe corsle. You can subtract the base
pddress of the falling {est from the asi_ewseption_pe o find the mdex
into the failing test’s diagnostic listing (available on micrefiche).

*  Name iz 3 briel description of the Last o wtiline

+ Perameters chows the parameters for eaclh disgmostic test or utiity,
Tectz accept up to ten paramelers.  The agterizks (¥} represent
parameiers that are used by the tests but that you cannot specify
individually, These parameters are encoded in KOM and are provided
by the diagnastic executive.
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Tahle 4=1: Test_a“r}_uil LHility Numbers

B s o —

Text  Addracs Neme Pargmaeters

i 2L CHER S50 aaM -

Ck Ay CEE3 227 BaM ALL -

[ HAOCAT ERC roge u

% D G OTRHC ES0_pmwetup sdtasaliil

c7 204 CERD CETCR Smeoat .

HEL HiCFLC T Ingic tast -

= HIMCFES LT _pirwerap - .

3= SOpLIGEC CRICTL rage MEMCERD _pddr emkibis

&1 TR 157 CREBIC_powurup L

ot HMMDLES CRBIC reps ¥

al HH4D™EE CBIC-memony 3 LRTT

& MWrDEED Can=ole seciat star_Teud =od_bape

53 WHETHE S Cansole Q%25 mark_nor_press=gt ***

[ HHHEDAEE Camees]e QINSE umr]:_nu-:hfumt salitest vk salfbogt 7] Sb=re
63 SMLHGCC LS palfqest bt car BalfTesr ) sslftpat p] v

EH SIHDESE . CFFA dand

ar THAEDNLT Fraow biner wiich_limer waik_ time_ue T

al ME4EZEL; 3 repeat_cound ZSlmy_pa 4

T MHIJESST . Vartea! mode hhaa ’

a5 WHHIAE S SErarved Timai o

=1 B0, sHD SEl_ext loopoch, Hvr

al HRIEAECH S11_inirsazne FrwTey

al HISF LT 511 corpes TRV

o HHIG LA OEET vemes BRIri_IK LIme_seis ¢

35 HHIS 143 Var CHMCTLCDAL  donr_svport_memmory_kad regear_coaot *

ar ETHIZ1580 ST manmany tncr tesl_pafberr * *93v

a5 BIS 15 Sll_remicpars 1ias

a= 2 LA K1_remocy iner dzta_pattern ==

aF AL 1EEC M1 test s gyr] eemades

Al IEeYel Cosrd resat i

21 M2 TED Chesi o antre e

=4 HNF2EES Cache memeoey addr_ipey <TTTIFILE

i G20 LCacke toem_pqbic start_zddr ewd_adeT addr_por 222

£E 220 Cachel_diag mc adhc_inor TETTIEAAT

kil ] LT MEM_setup CSR:  -eFeTes

= SHESRT MEM _litmap TV marie_Hani SBEs T

£8 bt LA )i WE™ _dara etart_xdd #nd_add »dd_increnot_on_mrr T3
£% 2E3E MER _byie start_udd end_add #dd_incr cool_pn_pet ®43 3~
e ENEANSD MEM _addrees atart_zdd end_add sdd_incr cuol_oo_pcr L
A0 mnE1FE MEM _ECC wrmer sTart_sdd ard_add add_inec tonl_oo_scr =T33
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Table 4-1 I[ﬂnnt] Test and Utility Numbers

Test  Addrass MName Parsmetirs

4T PO054S0S MELM _mesic e =fart_zidd and_scd add iner eaot_em_erp 4ot

44 2DOELTTO FIEM_sarradisn star_ade end_add add_inee comsom_cor e

3} P et e T.]'EM_FD&LL,:@: *M3 comb om_wpr YT

i ZRIFEFCE MEW_>ddr_shrts  stari_z=dd erd_add - cont on_err petl patd
IFLT

47 S MEM refr=ch start wnd iner cud_on_g¥r Unie_semmds e

44 20053547 MEN_coumi, 2eTs First_boasd Last boxrd >0 Saft_wres_
allomsed

B BLOSSTEL Lize TPLT rags u

o0 HHISSEDC tilities: Expmd_prr_msp per made it LEBs elm_pe_
m

#E SGOSEITE Lizc diags N

GF o L H Creara sorip ricLlr

Bl.  =I0567E4 MSOPOPUS ost TP oo t3daat

B3 HDSE3AE DELGA datripe_rue_addr ==

Paramaters that vou can epecify are weitten oot, a2 shown in the fllowing
exarnples:

54 Z00MES557  Virtual mode  krEEas
30 20053CEN  MEK bitnap *x+ aatk Bard SEEs wHewes

The virtual mede et on the first bne containe several parameters, bul vou
carmot spectfy any of them. To man this cest individusily. enter

=>x T 54

The MEM _ hitmap test on the second line accepl: ten paramezers, but vou
can specify only the fourth one. To mark pages bad in the bitmag for aingle-
kit or ronlti-bit errora, enter & 1 in the fourth parameter field:

> P30 0001

Vou must enter a vabae of either O (zero) or 1 (one’ for the Fest three
parameters. [0 iz veed in this example.) The valoes have oo effect om
the test; they zre Emply place holders for the first three parameters. You
du not have tu specify 8 value for parameter: that foliow the nser-defined
oArameler,
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4.32 Scripls

Most of the est: shown by utiliey 9E are arranged ints seripts. A soript
is 4 data structure that pommts o varowus tezts and defines the onder in
which they are run. Different scripts cen run tne same zet of tesls, ool in
a diffarent order apdfor with different perametars ané flags. A scriot alss
eomcains the following informazion:

r The parameters and flazs that reed to0 be passed to the test.

= Where the teats can be run from. For example, certain tesks can be ren
ontv from the EPROWM. Other rests are program independent code, and
can be run from EPROM, cache diagoosiic space, or main memory, 1o
enhance exerution speed.

»  What is to be shown, if anything, on the console.
»  What iz ©» be shawn, if anyvihing, in the LED displsy
+  Whal action to fake on error: (iall, repesi, contioue).

The power-ap script runs every fime the sysiem g powered on. Yk gan
also invoke the power-up soripl at any e by enterzng T 4.

Additiopal seripts are included in the ROM: for wse 1h manafactering and
enginesring enviromments. Field Service personnel can ran these scopts
and bests ieedividually, peing the T mmmand. When doing oo, noie thaz
certain tests may be depandent vpon & s€ats set up from a previous test.
For this reason ym zhould use the TRJAM and INITIALTZE commands,
described in Chaoter 3, before munning an individual test. Yoo de not
need to use theee commands oo svstem power-up, however. becacse sysiem
power-up leaves the machine in a defined state.

Field Service personnel with a detailed knowledze of the KAB4D hardware
and firmware can alao create their own sovipts, by using the BF atibity. (See
Sectron 4.3.4.1
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Table £-2 licts the scripts. -

Table 4=2: Scripiz Available to Field Service

Eoter with

Scrpit Commznd Pescription

Al A4 Eodft sripl ereated by de test® Erver T 9F to create.

Al Al A Commen sacthon of powerwp sriot. Soripes A4, AR and AC

AB, A0, invalee 1hic seript ab power-umn.
a3 .

AT AT, AS TleTeary tesc pocrteon Invoiced By serips A Bemns the memore
tepts withort reibpilding end reinebalizing the bhicmap,  Fun
arriph &Y% opce before munpuog serod AT separately so allow
mapping ol al buth ebglebiz and double-bit main memesy
ECE errors.

AL &% Memorr armeptaocy. Hunniog script AF w6th script AT bests
main memocy mare extensively. it mables hard sinplebit 2nd
mlki-biz ein memary ECO errors o he aarkgd bad in the
bizman. Inwnices soript AT whes i Bas compleded Ms oot

Ao Ag Memiwy tasts. Hales and moports the Erot error. Dows mol pepel
the Batooagp ar besmaep.

AR A b Cionzale SLIT Trvokes seripts Ba, BC and Al Thes ne lnvoke
any weera dipestiy .

&AC Al Powrrcq, Irovndess eerple B and A1, Dowes nol mwveke sy
tests divgarly. Trvekad a1 power-up.

AT Al Conzoie aropram. Rogs memory eets, marks bitman, reesis
niarmAp and reects esclus Calw emipl A5

AE AE, AT Conade program, Resprs memory CSRs apd resels caches,

AF aF Urosole progr=m. Fesets basmap and resetc carb=s

oA EA. 2, AR Initial powsr-cp scopt “o- coosobe BLIT before Erst corscle
anmroumncecsndt lnyoked ab prernp.

BC RO oAaa AC 0,3 Calied by soipls A4 aod AL, Provides eomesole anooucceraenls.

Invaked at power-up.

Liript: A28 BFI-53. and B are far manwiacturog wee. They showld nod be nsed br Fiald
Gemidns, Soripss AE 2od BE are used to cost the QDSS, whesh is nee Fupparted 2t this Hoe.
Semipie BU, ZE. BF, B4, and BE—E9 2re not usec .

-
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[t mosi cases, Field Serviee needs only the commands shewn m Table 43
for effective trouhieshonting and accepiance testing.

Tabie 4-3; Cﬂpmmly Used Field Service Scripls

B e e rry

Command Description

o

A%
48

A
Al

Ancematicallyiecolees the proper empts; Fans the aewma wete 56 derng poeer-
up.

Prircasily runs the memory beace; halts upon firet hard or soft exoor
Memory aaceptance =oript; markes hard mobt-bit aed siegiebat BOC emrors in
the bitmap. Soript A% calls seript AT when thic mmmand s encamed, Sempl
AT poncains the memery tests that wili enetieve on erTor.

Can be run by itse=1F; neeful when vou want to bypass che botmag dest.
Pomarnp somint dhet can be ran oy irsolf. Bypasaes the bimasp tast.

4.3.3 Script Calling Sequence

Actlons at Power-up

In a nonmanofeacinrrg envircnment whare the intended conzole devics bs
the serial line unit (SLLY;, the console progeamn {referred 1o as CF below)
performs the follswing actions al power-up:

1.
2.
4.

Runs the IPT.

Axemmes console device is 51T

Calls the diagnestic executive (DE} with Test Code = 2.

8 DE determninec that the emvironment is pommanafacrerng from
H3gnE—5a. (Manufacturing etz a jumper on the H3R02-5A for
teETinyT. )

DE selacts serpl sequence for conzale SLT,
DE execvtes Script BaA,

— Script BA directz DE ta execute test. {Conzake annowncements
are «ff.)

4. DE passes ontml back o the CT
Establishes SLU 25 console deviee (whether or not SEIT tesr passed).
Prints banoer message.

Displays langeage ingury menu on conaale if comzale eupports MC3S
ered any of the following are true:

4-8 FKABAD CPU System Maintenance



Battery ic desd.
HaM2-5A switch set to langwape inguiry,
Contapis of S50 NVREAM are invaled.

7, Calls DE witk Tast Code = §

A,

h.

DE executes Script AC.
Zeript AC directs DE o exemme seripts BC and Al

— Zeript BC directs DE to execite tests. (Conzole announcemants
arT oo -

" -= Beript Al directs DE to execute teszs. (Console anngungatnents

4TE DL}

DE pesces control back to CF

¥, CPizsues end meszame and »>> prampt.

Actions Afer You Endar T O

In a nopmanufacturing environment where the intended console device is
the SLLI. the consple program {CP7 performe: the following actrons after 1om
enter T O at the cpngabe proropt 2> T O

L. Lalls the diagnostic executive (DE! with Test Code = 0.

A,

-3

Q.

DE determines environment iz nonmanulactunng from HIGE SA
switch setting.

DE executez script A4,
Srript Ad direcis DE to exeruts serpts BA, BC, and Al

— E-E!'iEEH:'L directs OE bo exemate tesis, (Console annoancements
ara off.]

— Heript BC directs DE Lo execute tests. {(Consgle snnoumeamante.
ire om.)

— Zoripe Al diveets OF 1o execuie tests. (Coneole announcements
aTE On.*

EE passes contral baek to the CF

2. CP prmts end mescage ahd == prompt.

Mote that although the sequence of actiong 15 diffrrent in the two cases
aboree, the same tests {those In zeripes BA, BC, and ALl are ruc bath lameas.
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4.3.4 User Created Senipts

o g ereate Your owe strzpt using utility 9F, to conirol the order in which
tests aré run and $o select sperific parameters and fags for individual tests.
In thie sy you do not have to use the defaalts provided by the hard-wired
seripts. .

Lxility 9F alzo provides ar essy way 1o sec what fiaps and parametars are
n==d by the diagnostic execative for eéach test.

Hun test 9F firat to build the 1ser scrpt. (See Example 4-1.) Presc 2(0F~
to uze the default parameters or Aazs, which are shown in parentheses. 9F
pronpts vou for the fsllowing information:

= Srnpl bemtien, The script can be bocsied in the 1-Khyte NVRAM in
the B2C, in the 135.-Ebyic mass storage interface (MBI RAM in the
I chip, or in dkain menory, A scrapt is limited by the gize of the data
etructure that contsins it. A larger ecript ean be developed in main
momory than n MS] BAM, and a langer zeHipt can be built in MST
HAM thap io NVEAR.

A zeript canmnat, Bowever, always e lomated in main memory, For
example, a eCcTipt that rung memory tests will overwrite the naer seript,
smee the diagristic gaeeuilve connot relocata the user script o another
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arez. The disgnostic exerutive patides you if vou have violates this type of
restriclicn by 1szuing & soript incomoatibility massage.

™

*

Tect nuember

Eun enviranment. This defines whare the arinal diagnasiic zect can he
run from. The choices are 0 = KOK, 1 = MSIRAM. 2 = IMain Mamory,
and 3 = Frstast Posgible. Choose number 3 o select, the fagtest poggibie
daza strocturs o ean from that will not everwreds che test.

Bepeat code

Errov aevericy level
Conssle crmor Tepott
BCTipl errorT IresEmcnL
LED disgl=y

- Censale display

Parameters

Exampie 4-! shows haow o build and ren o uier scopt

The ety displays the test name afier ¥ou enter the test number, and the
numiner of bytes remaining after wou enter the nformation for each test
When.you have finishez entering teets. press <CE= at the next text t==t
numder o promot to end the ectipt building session. Then type T AJ<CH-
1o rur {he nerw SoTIpL.

ern cannal review or edil @ soript you have created.
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Example 3-1: Creabing a Senipt with IMilHy 8F

x>zT 97

SP=2¢3140604 .

Cregte Script in ?[EI:ESC,.T.:EII_RAH,E:EM!,I -3

Seriph Ftarta ak 2011Fcon -

1024 bytas lott

Hext fezt numbar -bi

CFER  >>Run Erom 7 [D=RDM, 1=$II_EAH.2=RH|H._. I=faste=t possible] [OF:
cFBh  rrRepeat? J0ape, lxoan aproy, Jefarevar, »i=eonnke«<FE] {0 :
CEPA  *rErrar sevwverity TO[0,1,2.3] 21

CFFR >Froonsole sroar report? [femobe, I=fadll (1]

CFFRL >=x5top s<Tipt on =rror’ [BHd, 1=YER] (I):

CFEA »ikn oo =mtry (0F]

FFA »~Comsale on entry [(513:

1017 Wytas left

Hex: tozt pumbar 52
Erpg Simar =>>Fgm *rom 7 [I=ROM, 31=511 BAM, 2=RAM, S=fastest possible]
E-_-.m.; timer rRapaatT [t=ne, 1=on cr:Er,E:Eﬂrem,?—E:muutdf] g0 -
Prog timer >»Edras gaweriky 7 1d,1,.2.3] [2]:
Frog Timer »»lonsole ertor paport? [O=ruone, 1=full] {1];
rag miper »r5top accipt on ercer? [D=HO, 1=TES] (2):
Frag tirver >»LER on =otrcy (U5 -
Frag timer »>»Con=ole on entry {33] -
Fiag timar > which timer : O0QOL0OS — COJDOGOL ¥ [QOCOT0OCE] 1
Prog tiey > Wit EFime us @ OOOG0A4L - FEFETEFE 2 (0000070
1002 bykes Eafk
Hext test Ambal -
=»aT A0
51..82..
e

Example 4—2 shows the seript building procedure ta followr if ¢3) wou are
uitgure of the test number to specify, and (b) you want to run one test
repeatedly. H you are not aure of the iast number, enter 7 8t the Next test
namber: promgt oo inveke tast BE and dizplay test numbers, fest names,
and 50 on. To ran ope test repeatedly enter the following sequernces

1. Encer the tesh number 1440 10 Example 4-21 8 the Noast tage mamear:
prommpt.

Enter AQ at the next Wext fast numbar: RO

b

3. Press <CR= at the next Next fant pusber . proempl.
4. Entar T A0 ti bagin running the sevipt repeatedly
5. Press THCE 1 stop the tege

412 KAS4D SPU System Mainienanoce
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The abowe sequence 15 8 useful alternative to ueing the REFEAT consale
cornmand to run = test, hecause HEPEAT (cesty diaplays iine fesds anly; it

does not displey the comscle teet annoancement.

Example 4-2: Listmg and Repeating Tests with Utility 2F

x> T SF

EE=2G1d0E0E

CroaTe aseipt Lo ¥[0SEST, L<BIT BIGA 2=BAM] 9
Eaplal 4LasTs at IO1407TEE

T4 Byoen Isfi

Hexs cest nunber :7

Toat
1 h=doca= o= Puzaseless

T1  Fca4ockr  SaC GEn =

2 ZOODTE < BRM ALL -

C5  ZOOJDEEE 258 e "

A7 ZO005£1s6  MEH Befrsan aCkx=t wed dfeEs £ont_oo_msr time amcaooda TTeTT

40  FOOIEICH BEM Toont Erre Ficet boare Lamt_board ﬂﬂt_m;_ﬂl‘ﬁﬂﬂ. Ak kA
8¢ Z0QGEC1E Liaz CPT mewms *

a0 2OCLEDEE Ooilitica

SE ZO05EDFT Lia: ciwga
9F 2achexil Cowate agoint FAFmA
BT FACSTSE0  FEOP-LENE Seas  IF_par medasd
g3 2005770 DELOhR derice_non_addr TrTr
Zd bytes lef:
kaxt tamt cober -40
PN Coynk Brra>tSun Lrse: F[Q=R0H, 12271 ERML 3« faatoal poaxilbia] (D)=
I.‘[EH Caunr | _EiparrNepexbl [C'-'n:_. lmor l::m-,ﬂ-fann-_.mz-:uu-rrt-ﬂ-_| a1 =
HEH Coual_Errax>S-ror meavesiey V|0 I EE] O[Tz
HEH Cougt [rras»Coamcle ArsoT TApsTE™ 10=peqe, I=fall] (2] :
HEI‘I Ecuct I:.le:\-..l::m- acrict an axrer? 1A-KS, F=T3E] i1l
FE_ L'.!a-'u.nt “ETTArsIED en enzey [0k :
HEH Con=t Er—assCo-acle == moExy |AT7]
Hﬂ'l_ﬂn'l:ln'l:_E"'I:-.‘J-ﬁ Flear porpd @ QROCOCI1 = TOGHCOCS 21
HEH Covuet B-caxr Lost kaprd = 00CO0COR] - 09003004 7{aCacOc0qs 4
MEM_Coaant_Esrars Soft preer nlowsd = OLOOIOCG + FFTRNEFF i3
o T E Y ]
Kact taxt pneeT 1A — 3ETipT
1 bytes lefr
HewT Cxat umber -

= T A

LU= D I [ BT T o -1 U i Y [ T 1/ BT B S B | U [ Y Y £« (R
R, Q3 40, 40. _&D0. AC. . A0._G0. _40..4C. _4C._AG..4°0. _AC. 60, 40, -
A, A0 _ Ao, &C. _4GC. _4C. . A0. 40, 4. AC. . 4C. _AG- .43, AC, - %3, &0, .
AC. .40, A0, AC. . AC. 40, 49, -6C. A0 . A0 A0 .49, 40, (&0 60, L0

-z
3

Aaws taan o= -
Dx- T Al

R =DEL L PR ] PR [ P - B LR X P Lo T I N |y 1 D |- B
a0, Q0 Ao _ad, oef, _ed. G 0. &G Ao Lo _af. 40, _4AC. _ad._40.
G0 _dA_ _da. 40, 40, _4AC. 4040, K0 50 &0 __ A0 40,490, 4D, Q. -
&0, . d0.. 83,40, A0, L0, A0, 90, 4D S0 &0 . 40, A0, 40, -0, .30, ,
=
T

Troubleshogting and Diagnastics
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4.3.5 Console Displays

Example 4-3 shows a typical onsole display during execution of the ROM-
hased diarnostirs. The numbera on the consele displsy do not refer to actuzal
rest numbers. Hefer io Table 46 to eec the correspondence between the
numbers digplayed {listed in the Nornal Consals DHeptay column) and the
actual tests being ron (listed in the Error Console Pisplay column).

Example 4=3: Congole Display (Ho Enors)

Faca0-h W] 1, YR 2.5

FParro=m ns MHormal Sy=tem Tests

43, .40..35%. .20 3%, FE..3E5.. 34, .35 .22, 3130 .20, 2B, .27, .24, .
r5._.24,.23..22.-31..20_..239_.1B. .2T. .16 1E_ .14 .13 32 _31_ .1A8..
o3, Q& .07, .06, .05..04..03.

Terts Templatad

]

The Rirst Hne coptains the firmware revision (¥4.1 in this exampte) and the
virtuat memory bostswrap [VME) vevision (V2.5 in this examplel.

During execution of the UPT, normal error messspes are displayved if the
console ferminal is working. Consoie announcements sech 2 test numbers
snd comntdows, Dowever, are sappressed. Teats comtinue to van after the
IFT, =zp to and insluding the appropriate consoie west

Disznaostis test Faibares, W specified 1o the firmwace sorpl, produce an eroor
dizplay 1r the frmat shown in Example 44

Example 44: Satnpde Quipot wilh Erpdes

=45 2 O0F FE 1d 0462

P1=00ZFQ4D0 P2=000I0L0 F2=000090000 PA=d0E8FI00J FPEO0QG0O0D
EE=0000J000 PY=0GQ000050 Fi=0R0<0C00 PS=0RFFGLDAS Pif=00Q0Q0%000
cO=6a004000 1=0010000 r2Zw=IZS5S5L55500 rI=PR30anad rdepOAORA LR
c5=000000ED] ce=01EFQQR] 7=Z00E0144 rE=00E3007 ERF=20140770

Fests pompleted

4=14 HAS4D CPU System Mainienance



The errors are printed i a fveline display, The first line has six fields:

Teat SFewerlty =Errar De exrar Voector Couot

Test identifies the diagnestic test.

Severity is the severity level of a test failure, ac dictated by the seripl.
Fsilure of 4 severity lewvel 2 test canses the dizplay of this five-line error
princout. snd halts an sutobool. An ertor of severity level 1 canses a
display of the first boe of the ercor prinftout, buc dees oot isgerTupt an
autoboot. Most tagts have a seversty Jevel of 2.

Error t= 1o hex digits identifving, usually within 10 insirvctiops,
where ip the diagnostic the errer occurred. This Aeld is also called
the sublesilog.

Die_error (dinpnoeslic executive error) signals the disgnosics state and
any illegal bebavior, This field indieates 5 condition that the diapnostic
axpecie ok detecting 4 failure. FE or EF in this field means that an
unexpectad exception or interrup! was detected. FF indicates 2n ertor
as 7 reanlt of normal testing, suck gs @ moscompare,. The poszible codes
Ards,

FF—Mormal error exit from diagnostic

" FE—Hnanticipatad interast
FDO—Inesrrape in cieanup routine
FC—Intarrupt in intermupt handlar
FBE—Soript requircments nod met
FA—Np gurch disgnostac
EF—Unsnticipated exceplion 1o executive

Veetar identifies the SCE vector (10 in the axample abowe) through
which the unexpesied exceplion or interrupt Trapped. when the de_
grtor fisld deteces an unexpected exception or interrapt (FE or EF).

Count 15 four hex digitz. it shows the number of pravioua errors that
ha¥e oocorred (baa in Esarnpls 44

Lines 2 and 3 of the eoor printour are paramerers 1 through 100 When
the diagrnestics are ruenjng normally, these paremesers sre the same
parameiers that are listed 1n Table 4-1.

Treubigshosting and Diagrostics 415



When 2n unexpected machine check exception or other type of exception
oecars during the executive (de_crmor is EF), the steck is aaved in the
paramsters on lines 2 and 3, as listed in Tables 44 and 4-5.

Table 4-4: Values Saved, Machine Check Exception During
Executive

Parameter Yaloe

F1 Cantents af 5F, pminds. o vechar valae in F2
Wartar = 0. vertar of sxeeptioe Od-FC, 00 o Q-4oas
Address of PO sindog oo fadled insoroction, B2
Erme cntamrt =
Maznzne clasic cmds
Most tecenl virlw! address

* roternal stake miocmatico X
ioternal state miormasicn &

P, pofnts o faiding mstnscHen
BaL

A3FFEFERT

=]

Table 4-5: Values Saved, Exception During Exccutiva
Farameter Valoe

1l Contenis af 5F, paiots Lo wedor vafos in P
[27-] Weclor = oo, vector of expepton 04-FC, OF = E-pus=
F= Address of PC poiokmp b Failed instnectbon, B4

F4 B, podets oo instrocton foliawing faited meomsedon
FS FEL

FG Contents of stack

124 Conterds of arack

23 Cartbemels ol shaxk

Pa Cantents of atack

351K Cart=rts of stack
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Lin=s 4 and & of the error printowt are generat registers RO ﬂlmughRE- and
the hardware arvor SUmMWE Ty reEISher,

When returning & module for repair, record the first Bine of the error
printont and the verzipn of the BOMs on the module mpair tae.

Table 48 liats the hex LED dizplay, the default action on ervers, and the
moet likshy FRUs. iz divided into IPTs and scnpts.

The Default Action ¢n Errer column referz ta the action taken by the
diagnasiic exetutive under the following droumatances:

* The disgnastic sxecutive detecs an unexpecied excaption or interrupt.
*  Atest falle and thatl falure 15 eported to the dispnostic executive.

The Default on Eror column does not refer to the zction taken by the
memory tests. The disgnostic execmtive sither haltg the script or continwes
execrtion &t the next tast in the acript.

bfost memary teate have a continue on etror pacameter (labeled cont on_
BTG, 45 Ehown in test 47 in Example 425 IF yim1 explicithy set cont_on_
ErTer using parameter 4 in @ memory est, the test marks bad pages in
the bitmap end continnes without nerifying the dasnostc exeortive of the
ermnr. In this cass, 3 halt on evror does not occor even i von spectfr halt
on error in the diagnosiie executive (by answering ¥Yes to Stap scripr on
arras? [ LMility 9F), snee the memory teat does ot nolily the diagnostic
executive that an eror has occursed.

‘Pigare 4—1 shows the LEDs on the EAG40G CPU. Thevy acrrespond te the
hex display on the HM0E—S4

Figure d=1: KAsal CPL Modube LEs

=, ___G=

GAZE™
OC-OkK —=0
REL LEO:
WALLIE CIM % o 2 1
YALLE TJFF a ]

Trowseshaoting ard Diaqoostics 4-17



_Tible 3-6: KABI] Console Displays and FRLUs

Normal Eror
Hexr Console Consoele Dhefauli on
LET} Display Display Eoor Drescraplioo FRIUI
Initial Fower-Up Tesis
¥ hane HMar; T on st Powsr-up 61,4, 57
i) Naoe Mo Loap er s, WAIT POE 1
4 LT oo Loopeo =sull  Entering IFT 1
G Nane= Moo Loop oo teer SLU_EXT_LOOPBRACE? T.
Scripd BA
C Nang = Chmt b e Thilitle= 1
B WOLH T TIoartmips Cheek_foe_intrs 1
C Norw M Carrtinwe: ZR0 _giwwer-up 1
B Xaopw el (BT T3 PR CORS0LE _SERIAL |

Eoc of =copl

Beript AC

Invake= script BC.

Invoke soript 41,
End of seript.

Seript AA

Ik semvpt B
Il seript BE.
Tnwilee seript Al

Sind of zeript.

].]:u the e of mulbple FRELS, redar 1o Scerior: 4.5.2 for forther indremadinn.

T a troblem recurs with the same FEL, check that the telemnce for svstem power supply +5
Ve, + 1% ¥Vior, and AT Crale are witkin specdfication.
*This test Tim= paly if e pewer-up mede awitch co the H3002-54 is 201w TESE mede  Ses

Spcton 4.8.1.
FEI) kar:

1= Eapap, 2 = MEEML 2 = memnry inweTeonmnest cable

4= F23-krpt dateas, 5 = QEUCT nackplane, § = svethn power Sonpls

7 = Bk T4 panst
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Table 4§ (Cont.): KAE4D Conszole Displays and FRUs

L T BT B E Y R

Mormal Error
Hex Console Console Defaullion
LEL D‘I;p-ia:.r DiEp]ﬂ;J.' Error Dﬁl’.‘l‘.i]:lﬁﬂ]’] FRIT
Ecripl BC
T £ 4. Lapsinge GBI _power-ap 1
T 40 Hii {omzinue LB _registers .
a 1S A Lamzinmme CMCTL_poe=r-un .
=] 2k i i CMUTL_ragislers !
o a3 R = Custinue EL7_registars H
b 3E 131 Cratinue CMOTL sotun CRRs: 1.k 3.5
i 33 M4 Contino= MEMORY FLk _iomi: 4.1.5 5
Eird of scrip
Errrpl AT
o 4 e Corlinue FROG_TIMER 2 1
Z A8 ] s tinue FROG_TIMEDR ! 1
': 1% 5y Crmtinae TOY_CLOCE 1
C 31 i Ceazinne 5350 _Pal 1
- 30 et Comtinuc B lemeice 1
C 23 o g S8 _memisters k
F) el & Halr. 5 _pemnomy ?
o 3 "oE CARCIT e R0 RAM_adcr_shores k
=3 bt 1 Y] CanLinee [NTERVAE TIMER L
LS 23 = | Continwee CFPA l
1. ke oy Cortinus CETCR ticenel L
B 3 e 1] Caontinie= CAalRE DEal_moDe L
] =) 1En Hait MEMORY _bitmasn .25 3
4 =1 *4F Camitinue: MEMDET_data pIES
3 1 qE Tomdinios MEHUH‘:’_b}'L: 2EILS
a 15 alx Lamtizime WMEMDBEY _add- L
FRU k=v: R T -

1o KAEQ0, 2 = MIGE0. 2 - memiors inlercunnack s=hle
4 = @2Z-bus device, 5 = QLMD packplars. § = avilem power supply
T = HEE12-EA [0 panel
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Tabte 4=-0 [Conl): KAGAD Console Displays an_El FHLis

Wormal Ermnr
Hex ©Comsole Console  MNefamlt on
LET: I¥spday Idisplay Error Description FRU
Eoript AT
E 1E 4 Cootion= MEMOEY ECC error 2, 1435
g 17 41 Cootionas BMEMOERY masked =rrocs DA E S
S 16 48 Contituss MEMOREY _anreaion 21306
3 15 3 Coolioe= HMEMDRY address_sharis 2,18 3
£ 14 T Coctiome= MEMOEY refre=:s 21,35
s 13 0 Cowboars MEMOEY comt_bad pages 2, L 5, 3
E 14 a4 Contoin CACHEF _MEbIon™ 1235
7 1 780 Comtinue CREIG_MEMOEY 1,2, 8,84
= 1) 54 Consinc VIRTLIAL KOO 123k
7 REl AL Cem=oue CAaCHE _MELM CQEIC Le s rs
] r=d L Centmuog CWVAE,_ CRCTL driveps 1
5 oy = CanZanue B indriztor 1
5 1] =1 Canznus SII_rarpet I
£ 05 =E Cansenue N _eneroory 1
4 L3 =1 Continae X[ fupncliomzl L
[ 13 Tl Concmne EA840_RESET 1.4
End ol atrupt
Seripi AY
E 4F 11F Hal. MEL-lDﬂ‘I’_data 13 5
L 1E E Hal. MEMOEY _imte 2. 1,35
E i il Halr MEMOHY _addr 2135
a AC L Halt MEMORY _EDC =rror 133
a 4E 4B Halr. MEMORY masked_errors 2135
L] a9, TdA Hailr MEMOR™ correctomn 1,35
&L 45 1 Concnae ] MEMORY_address_shorss 2135
a a7 Y {Cemenae MEIOR™ refresh L R -1
q N T {aomeinae MEMOEY moent badpages 21,205
FRO Ry, T

1 = KAk, 2 = M5Eal, 3 = memory interennmees cable
d o 20%-has device, & = BE200 backpl=rs, § = ovdtom powsr soppir

7 = H352-5A DO qenel
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Table 4-6 (Cont): KAG40 Conscle Displays and FRUs

Nermal Error
Hex Console Console Defaudton
LFED' Trisplasx Display Error | LT TR FRIU
Seript A9
L <1 L Comtinuae Hakil_AEZET 1,4
End ar scrizl
Script A%
o =1 el Halt CBICTL setua (ETis L2 a s
E 44 440 Halt MEMOEY _FTatd_lngie 1,33
5 ] wal Halt MEMOREY kcrazp 1.2 28
[ovode scriot AT,
End af seript.
Seript AT
5 aF “aF Halz MEMOEYT dala 21355
& iE *4E Halt MEMOEY hate 2,155
£ 10 51 Hair. MELIDEY addr 2,155
[ £ R Hal: MELOFEY_ECC_error 2,15 5
] 1B B Halt MELNIEY masked srrars FR -
& 44 o 11 Ealt MEMOEY sorrirtian 2 1 & §
B L] e Ealt MEMOEY sddress_sherre 2,030 %
E 45 3y Hal MEMIEY_refesh % 1.3 3
E 41 FHI il MEMOFEY coont_badpeges 2, 1.3, 5
B L N Canl, CBIC_memcry 1LE1,3.5
L 41 731 Halt HAar-0 BESET L4
End ol pixip..
FEL hav .

1 = HAdda, 2 = MEESE & = memary mterconnect coble
4« A%ee davice, § « QLD backnlane. B = systern poassr Supgply
T = H3sI2-54 Y0 panel

Troubleshootng ard Disgnostces



4.3.6 System Halt Messages

Table 4—7 liztz mezzapes that mey appeat on the amzole Tarming] when a
3VSLATh £FPoT OCCUTE.

Table 4 System Halt Messages

Code Message Explagsitivn

=2 EXT HLT External aizlz, ernsed eilmar by conzeie BEEAR cundition. or
herawss GEd-bes BHALT 1. or DEE<AITS_HUT> bil was ==
while eiabler.

Rk 15F ERA Capmed by attempe to push intermapt or exception sdste antn
ihe interrups scack whes the inieTtpe soerk wa5 manpsd N0
ACCESS cr MO VALID,

HIE LEL ERE A ceeond maching chak cooirred white the prosesor was
atterasting to se-vies & aevmal exceplicn,

3 HLT IMET The orecapsar execazed o HALT inviruction in kemel ocda.

e EE ERES The wecbis hait 2i3s <1:0= = 3.

Tl ECLE ERER2 The weotyr had oifs <1:6= = 2.

L CHM FR I=TH A change e inetruclion wey emsmated when FELISS was

. Ei-l.

“LHE CHM T TSTE The SCE wector for a changs mrode had bt s st

S 0% BRI ERL A hard memery ecter comurmed durintg a processar Tead of an
anrepidin or Znl=rrupt vector.

il RICHE A% Ay Amess viclalion oo =n invalid transkacsen cecurred dukne
machine check exp=ption processing.

"1r HEF A AT mmess dniaciar o 2n imeelis Tanslacan meaEred during
inralid wemmel stack painter exeapmr, Jroceasisp.

Iz DEL Exn? Doubde mashine chech srror. A machine chack occourred
doring an st gL o sebvide 4 machite checs,

TLE DEL =58RS Dauokke matbuny ches e & mackioe check ocowr=d
dur¥ins an allermp b service = kermel sizck ned walid
axeplidn.

B L] PS5l EXCE F5L 2534 « 3 on interrunk o7 coespiion.

M PEL BXCE FSL «26:%4> = £ on intesTugt or excepticn.

™E PRI XN F5L «56:24x~ = 7 ea interruat ar excepticn.

1L PELL EXCH FEL <25:34> = 5 on an te{ instrucsn.

E PS5 ERCS ESL <26:34> = B on an TeE instruciian.

T1= FPEE EXCS FEL <36 P40 = 7 on 20 T8t instrisetan
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4.3.7 Console Errgr Messages

Taple 4-3 listy messages iesued in reaponse to an smer ar 0 4 console
command that was anceted incorrecthy

Table 4-B: Console Errqr__!ﬁ_e_s_agges

Explanation

Cods Messape

B [OREPTH

21 ILl EEF

e I CLIO

wE TEW TIGT
e LTL

hen ILL AR

s VAl TOC LR
M3 5w CONF

18a B SW

e UK 57™
T2a  CHESM

TR Y4LTED

el 50 ERE

10 TMOLT

12E HEWN EFRE
2F O22IHT

a0 DNIBFLEMZNTED
il QAL XNOVAL
232 QAL AR
T3S SUAL TEQ VAL
75 QUAL WERF
736 ARG OVEEF
56 ARMAC CD
TIT IMELF AR

The eansni BRLR hasw wme cormapled. The constle Sculates
L BTk #AGwSneE and tebailds s date base.

The rnpeazted meference would violate wirtual memor
protactign, addrees ik ol mapped, oris invalid m the mecified
pdidree space, pr vabiee ix iovalid ic the sperified destizazion.
Tow commznd string canoot be parsed.

A nuercher kas an iavahc digic

Tha command wes too large for the gorsale 1o hofler, The
mezzage Is sonb oy afler the conkie recaives ko Falan] as
the erd of the commanc.

The specibed address s vl i the sdilmee spaos.

The spe=fed value does pan {i2 in bhe Gestinasion,

St comflict.  For wzaptple, an ZRAMINE command
smepioes twa differant data gizee.

Tha swibeh 1 0t recommized.

The FXAKMINE or BZPOSIT smbalic sddress is ox
TeoaEmizEs.

An X smmand Nag &0 neorreel command or data checksum,
Wthe dera checkzan iz inoarect. this message is issued. and
s2 Aol abbreviated to *1lesal pommand.”

The ooeratar enderad & HALT onimmind.

& PTG ersnmuand 9iled silher to End the RFT or 65 Koytes
o guod memary

thatn Iwled 1y arsive in the expeded Bme diring ao X
oo,

heirary #rmr ar machine cbeck oooisrred.

At amggiproled miermoot oF txeepoan i rsed.
Ermimglemenied functHon.

g lifier dgue rat take 2 vzloe.

Avnichenmus quaiifiar.

2alifier cequires 2 valoe.

T eugany (paalifers,

Tea many arZuments,

Asmbiguens rampsnd.

Tz [w arEisimenle,
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4.3.6 VMB Error Messages

If VMEB i3 woable 1o boot, it retwrns an error message to the cocnsale.
Table -5 lists the error messapges and their deseriptions.

Table 4-3: VYME Errar Messaqges

Meacape

Mumber Mnemomic Interprelation

40 NOSCHDEY Nin boutshbs: devices feend

S| DEVASSIGH Tacvioe i5 noe pEGRRTIL

a2 NOSITCHFILE Pregran; ctapga not fwand

M FILESTHIICT Tnvabid bt deview file slrustuye

g EaT TSI Bad ehacksuam on beader Sla

LR BADFI:. EHLE Zad file loxader

£ BaliGIREC TR Ead dirvctory ftle

MY FILMOTCHTESG invalid program image format

746 EXDOFFILE [Freparnre end-of-ffle erooanered

HHE BADFLLENAME Bad 6= oame given

EY EUFFEROF Frosr=m imzge does oot Bt in 2vailable memary

B CTELERE Beol device D) error

T DEWINACT Failed to widalize boat device

T4H OEWITrFLINE Dwevics is aff line

TE MEMERT. :'.i-ﬂﬂ'u‘rr‘_l.' inttialization erroc

2F =CBINT Ungxprated S0H mireption or machine check

780 ECEANLENT Imngepectend excaption after etacting propram image

Er HORCH o vabid RO impape Foaml

52 HNOSUCHNDD =S Xo responss Teom Josd aerver

] PNSFLATRES: Insuffisien GQhos Mappine cemeters do= Lo invadid
memery ranfiguration, had memory o bacruse @-bus
maf Wiz Rt reecaled T Main memory

Thd RETRY Mo devices boutzble. rebFing

A ——

4.4 Acceptance Tesling

Ferform the arveptance testing procedure ligied below, after installing a
evetem or whenever repiacing the foliowing: .

K454 madula

MSE50 module

Memory data intergonnect cabie
Baclplane

BSS1 drive

HIal2-5A
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1. PRun five errorfree passes of the powerup seripts by entering the
followins command:

=3 R T 0
Press THR00 to terminate the scripie.

2. Make sure no solid single-bit ECC arrorzs are in memory by eplering
the following cormmards:

== T 30 00 %1
T Al

The firet command runs test 310, which ensbles mapping ot of salid
sinple-bit and multi-bit ECC errarz in matn memary

The second command runs seript AL, which invokes CPUT end memory
toats withaut resetting the bitmap to merk only solid mulbti-bit ECC
ErTOEs in feain ety Thiz command gives vou s gquick memoary check,
sipee Aot tesrs roan on a 2he-FEhyie houndary.

Parform the next twe stepe for a more granulsr tear of memory.

x> T AE
*> & T AT

The first command runs script AR for one pess. This command enzbles
mapping ot of 20lid single-oit ECC a= well 25 multi-hit BECC errors. It
will alse run sompt AT for oone pass.

The second comrand rups seript AT repestediv. This command runs
the memory tests only and does nod reset ke bitmap, Press (2E5E] after
Twi passes Lo terminate the sopt, This tes: takes up o & minutas per
pazs, depending on the amoont of memary in the system. Most of the
memory diagnokies st memory on a page howndary,

M any of the memory feste Gal, they mark the Bitmap and continee
with no error printaut Lo the console. An exception is test 40 (epunt bad
pazesl. M any single-bit or mukti-bit ECC ermars are detected, they ave
reparted in test 40. Such a failure indicaiet that pages in memory bave
been marked bad i the bitmap becanse of soltd single-bit. andec mulri-
iz ECC errore. The error printout does not display the 20 lomgwords,
ke 1t 15 2 aeverity level 1 areor.

3. Cherk the memory comfpuration again, since test 31 can check for aniy
a faw invalid configuracions. For example. test 31 canoot repocs fhat a
memory board iz missing from the configuration, since it has no way of
knowing if $5e board should be there or not.
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To check she memory confipursticn. enter the following command line:
SaEHDW HERWORTY F 0L

Mersazsy O 00ADAGD te OCASFFRE, 4ME. 9 bad pages
Mevpaey 1. ODADOCDC o DOEFFEFE, BME, 0 Ead pagas

Tacal of 12MB, % bad pages, 102 rescrved pagos

Momory Hitmap
-00EF 3400 to QOBFIEEE, & pages

Canzole S=ratch Arca

-LOEF4OG0 to GOEFTFEF. 52 paouas
Qhus Has

-pOEFEQNL to GOBFETET, BE pages
Zegn 0f Exd Pagas ’

S

Memory 0 is the EAG40 CFT. Memoric: 1 through: 3 are the MSGS0
memery mogales. The Q28-bus map always spans the top 32 Ebvtes of
gogd mamory. The memars hitmen alwavs spans b ].'nages {I Khwvte)
per 4 Mbyzes of memory cnnﬁfured

Use wiiliny 9C to compere the omtents of configuwerion registers
MEMCSE 0-15 with the memaory instalied in the zystem.

x> T 4c

=018z 0gea
=0oEOLd0g
TR =04 6000045
FACE =0300000%

=0o0Ga0d0
TESO =000000500
TESE =Q4000 030
EXDE =00000 00D

O
TCRA

ITCS
TRIZO0=000000400
THIRI=000%0000
TACE =000D0O0%0

TIVRA=G00000TS
TIVREL=000004Te
TILE =(03D0GZ0

CACE =E¥B4DGa %
opk -ESFEFFDL
s =0J00Cd0s
QEMER=4 TE 8 G

HMSEER =0L0GHIG0
LIEDB=0000 0 00E
DErkR =0L000 000
IECHRn=H02

cals =HO000aoC
SESTR=040D4 3077

GEEAR=00000004E

CETLE=0OG000DY
CEAR =DOG00000

MEM FRLO 1 MEWCSA 0=300G00T5  I1=0Q0D000l5 Z=0Q00DAG15  J=Q@pofgls

HEM yRO & BEMCSR f=gR4000L€ S—R0BE0R0Le &=00000{01& TF=00000016

MEM FRO 5 MERCOR S=00000006 S=00000000 1800000006 11=00000090

MEM TRO 4 M=WCSAlZ=0002000% LIA=0O0RQGQOon 14=--00apdgde 1S5=QeQqoodn
MEMER] 6ETRJPO0E 1 T=00000000

One memory bank = enabled for each 4 Bbytes of memary The

MEMCZEs map modules as follawa:

MEMUSE 0 Ebdl CFL
WEMLESE 7 Firsl MISA50 meemorr moduls
MEWLER -1 Serond M3350 memory mudisle

MEMLTH 1i-:5 Third 2850 m=moey module
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Verify the tollowing:

-

For the KAS4Q CPL mpduie, che bank enable biz (<312 in
MEMOSE_0 15 set, indicating the memory bank on the KAG4D
1z erabled, MEMOCSE1-3<31> should zlways be elear, indieséing
banks arc no: enakbled. MEMOSR: <f:0> zhould equal 15 nex [or
MEMCSE -3

If MSE3-AA modules are instailed, the bank enable btz are sl
in che firet twa MEMOSE: and cleared in the last tere MEMC SR,
MEMTSHEe 50> should equal 16 hex jfar ali four MEMCZER:. See
the values for MEMCIR 4-7 in the sxample.

Il & memary boerd i5 oot present, bits <310 are al! zeros for
the correzponding group of foor MEMOSRa. Ses the values tar
MEMCEH 5-11 10 the example.

Bits <23:22> cheuld increment by one starling 20 zere In 2ny group
af toar MEMCERs whoee il 31> equale 1. In the oxample abowve,
bitz «25:2%% of MEMO5H 4 and 5 increment by one. resulizng in an
increment of four in thetr longwords. If bit =31 equala 0, <2582
shiuld egual s2oo.

Check the 22-bus and the Q@23-bus logic i the Kad40 COQBIC chip,
and the configeresion of che @22-kas, as follows:

= show gbrs
Sean of Qhuas IS0 Space

Szan of Chus Mencry Space

Inlal

-Z09001l2d [Ta0440) = dO9ED (200] DEQIL/ORT11SORA16 14 CHIDE
~cPPOU1EE [TEGE42) = FOBL

2000154 (TEdd4d] = DOLlE

=ZQ00012€ [TEGd4E] = 0200

-20d0dlzd [(TECASE] = O00De

-=000d12n [(Teha%d) = Q00

=2a00012c (TehdEd] = 4000

-Z0G081L2E [TELOISE} = QD00

20001920 [(TT4440] = EFQA (121} DELGRDEDMRR

20001922 (T7d442) = FFO]

—2000192d (774444} = FF2RB

20001926 (T7dda6) = TFOE

2000192 (T74450) = FEIE

20601928 (T744E2} = FrEZ

-2000192¢ {74454y = GDFA

-2000182E (774456 = 1030

—20001940 774560 = GOOT (2RDY TOESO/TIRTO,STOYI=,/Ev20/K-TREE
=20001942 (TI4E02) = DACH

-20041F40 {?TTEDDY = D2k (004) IPCR
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The eobamns are deseribed below. The sxamples ligied are from the last
ime of the example above.

Firsl column = Lhe VAKX PO address of the C3R, in kex (20001F40,
Second column = the Q22-bus address of the TSR, 1m octal (77T,
Third column = the data, contained at the TSR address, in hex
(12

Foureh column = the device wector in ectal, according io the fixed
or floating 22-bue and TTNIBUS alsorithm {00£).

Fifth celumn = the device name {IPCI-'L the K840 interprocessar
COELTLATLCATIONS TEE'.ISI-E]']

Additional lines for the device ame displaved if more thar: one CER

exiats.

The iast line, Scan of (bus Memory Space, displays memory residing
 on the Q22-Tusg, if presentl. VAX memory mapped by the G-22 has map

15 oot digplaved. _
If the sysiem contains an M3CF or TMSCP contreller, run test 81, Thi:
-test periorms the fllowing functions:

Porformms ztep ene of the TQ port ieitizhization sequence

Ferforme the 24 wraparound test

Checks the Q-.‘.-.’:E bus interrupt logic

If ¥ou do not specify the CSH addrass, the test searches for and rons
on the firsr M3CF device by default To teai the first TMSCF device,

you must epecify the fivet parameter:

w3 2 Bl 204018540 }

it ran specify ather addresase if you have multiple MSCF o TMSCP
dewices in the first parvametst. This actipn mway he wsefnd o solane
a prablam with 2 eontroller, the EAG40, or the backplane, Tse the
VAR afddress provided By the SHOW QBUS command to determane the

C3R valee. I you do net speafy a value, the M3CP device al addres:
20003 268 1z testad by defaalt.

L. Check that all TQSSE, MECE THSCE and Ethemet centroliers #nd
devices are vizibie by typing the following command line:
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o

P shont derice

DEST Nede 7 [FIYRME)
~DIRO [(BFz0)

T3EST Neode 1 (RIVERI)
~IFLAL (EEFZ0}

DEET Mode= T (%]

E¥ESF Tape Controller O [(FTTa500%
-mbal [T

Etherne=t Adapter
-ESal {0E-(H-22-0E-ER-EZ}

Ethernet Adaptes © [(TT4443)
-XoRO [DA-0d-22-0€£-16-F2]

in the above example, the consele displays the remoce DSE] node names
and node pembers of two EF30 controllers it racopnizes. The lines
below #ach node name an: number are the locical unit numbers of any
artached devices, DIAD and DIAL in this cees.

DSSI Node 7 (%) i= the FAB40 TSS] adapter. In most cases. the KAR4D
is the locel DSS] node shown by the astensk and has a aode aumber
of 7. DESI siede names. nwde numbers. ane unit oumbers should be
CLATREgIALE.

The UQESF (TOET)] tepe conmaller and its CSH address are alao
zthoewn. The Ene below thiz dispiay ehows a TET) conpected.

The next twe Hnes show the logical name z2nd scation 2ddress for the
EA640 Eiharnet adapter

The lz=t tem lines refar to DELGA zod EQNA rontrollers, the Q22-bu:
CS5R address, Ingical nzme (KGAD, anc the station addrees.

Tect the D3ST sebaysten esigg the Kag4l KOM-bazed Diasnostics and
T__It-:ilitiEE- Frotocol (DOF) facility. Tz facility aklows you to connect so
the DUE server in the BY drive controller Here are some examples:

Phx sat Regkfdupfdsed T
Startimng TP a&rver. ..

SEaphibcy DO® server. .

In thiz example, a DUP monmection wes mede with DSSI node 7, the
EAG2]. The DUP zerver times owi, since no local progreans exist and
Lo TEsponse packet was received.
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% fot host/Sdopfd=ssi 2
Brarrinc OO0F Sorver. ..

DSEL Hedte 1 {RIVEET)

DAVEER ¥1.0 D Zi-FEB-iBB3d 25 77:54
DAvIET ¥1.0 [ 21-FEB-18E3d 21:ZI7:5%
BIsmRY vi.0 [ Z1-FEB-19Bd ZL::Z7:54
EOasE w1.0 [ Z1-FER-iBB§ 212754
FLEAMS 1.0 [r Z1~-FER-1%63 2i:27:54
DISECT w1.0 D Z1-FEB-I%G0 El::z7:34
End of directory

Tatk MHame? drvtst

Write/r=ad anywbherz on mediam? Fi=¥egs (0=He)]: <O
B minote=s foxr te=t to complate,

Coempars failed oo head 1 treck 3451,

Compakre failed oo bhead © track S23.

Tusk Nama? Arvexr

HriteSraad answherr or mediom? [1=Yes/f {0=Hol]: <CR»

Tegt Lima 2p mimotes? §(AA1-100):

10 mssutas for tost to eomplete.

EIVANC: (ESCPERTE 1-FEB-L19%ES 21:37-35 PRVEXE CPO=00:00:01 BS PI=d3
RAVENS - (MECPSCLUR Z1-FEB-1988 21:37:-30 DRVEXR CFO=0d:00:03_30 p1=73
Compare failed on hoeod 1 track 1091

RAVANC - : MECPSETF Z1-FEB-13E3 Z1:37:-40 DREVEXE CPi=00:00:G64d .97 PI=11F
. "C

e

lo rthe above exarpls, the local programs DRVTET and DEVEER are
o o drive 1. Po mot enter 1 in responce o the question Write/mend
apywnere on mesimn?. Doingr go will destroy data on che gisk. Dnter
<CR=, whith uses the defauidt, aflowing reads and writes ic che DENG
enly. Tl or oreln] displays & meszape a: saown in the DEVEXR
pxample above (the lines heginning with RIVBNC::). In the example,
1704 hes been pressed cwice. to show the differsnce in the time and i
the value of the progress indicatar (PIL

Fress 10 terminate the program.

Use the local progreems PARAME (Section 4.85) and HISTRY
iSection 4.8 3) to determine the cause of errors dieplayed daring
DEVTST or DEVERER DEVTET showld run suceessfully for one pass
on each drive. Field Service can refer o the RF30 Dish Drive Service
Marwad far geraile about the DUP local programs and cormective aclion.

7. H there are tne or more DELGA modules o the system, wse test 82 0
invoke the Ethernel option's seif-test and receive stains from the host
firmware. Test B2 is useful for acceptance lestng if you canngt. access
the svsiem enclosure to ase the DELGS LED=
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&, Afrer the sbove sieps have completed successfully, lead MDM and un
the system :ezts from the Mzin Menu i thev mun successtulley, tac
gvatem haz gome through its hasic checkeur and wou ecan load ihe
softwars.

4.5 Troubleshoocting

Thas seation cmlaing suggestions for dalermitang the ezuse of RO -basas
diagnoztic test Failures,

4.5.1 FE Wtility

If any of thr tests that nen after the IPTs and up Lo the primary sensals
test fail, the major tesi code is displaved on the LEDs. Bun the FE utelily
it the megeage, Hormal operation not possible. ic displaved afier the tests
have completed and there = no other error indication, or if you nesd more
informatiom than what s provided in the eoror dizpiagy

The FE atility dumps disgnostic state 1o the console (Bxample &30 Thiz
state mdicater the major and meor (egt code of the test that failed, the
ter: parametars associated with the tezt. and the hardware errar eumerary

Example 3-5: FE LHillty Exampie

==3 T TE

hiteap=00=F34C0, langrh=0C0E, chesksm=307TE

o=map=0OEFEOGDL

raturn stack=20i4DEAR

suotast pe=ZOLAF404

timac-ut 20000001, erzorm0E, de ecroc=TE

ga apser vaiboo=1E, gererity sede=02, total error count=0901
nrﬂmus arrcr=FE0AEDSE:, O0a00dD0, DIJ!;-DEII:IEII:I AnQQRan, L0adpoDaon
last -ﬂ:ﬂcpth*L_Pc:.dﬂ'EﬁﬂBD‘?

£lans=01FFeDI7F, Lagt Elays=3F

nighest gecharity=D0

Ll ddsplay=05

cansole Atanlay=50

sm_mni.‘l:_mﬂ.n:&l:l, dave_&Er rlasa=000000

paran 1=3000014dC F=0J003100 2=0L00040F7 4=020000920 2 S=00J00Q01
par;m.ZE:&l:ll:ll‘.itll:lﬂ-l T=ZIpSgEET 9=0&000000 9=PCIA0E9E 1O=2005Z1F4
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The meost useful felds displasved above are as follows;

De_ereor_swector, whick 15 the 2CB vector throuph which the urexpecred
interrupl or expeplion trapped i de_arrar equals FE ar EE.

Total_srror_cound, Four hex digits showing the number of previous
atrirs that have occurred.

Previous_error.  Contains the hisory of the last four ereprs.  Each
Torgrword comiains four bytes of information. From ieft to vight these
ars the de_errer, subtest_loz, and éest mamber (copied in both byees).

bave machine check code {save_mehk_codel. ¥alid onlyv if the test halts
of1 &¢roe This feld has the same formaes as the hardware etror semmary
resier

Save error Bags (save_err_fiagsl. Valid anly if the tost hailtz on erpur,
This field has tie same format ac the hardwars arror summars register,

Parametere 1 through 10, ¥alid aaly i the test halts on erron The
paramaters have tha same format as the bardware smor summary
registar.

EF tn the previgus ervir field indicatss that an unexpectad exception has
orrurred . W oany of the tests that announce to the console fail, and the
vrror code 35 EF, examine the last ionrword of the arror printour, The last
longword ie ihe hardwers error summary register and containg the machine
check code (<31:24=) and KARD error status bits (<23:0=), Table £-10 lists
the atatus bits.
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Table 4-10: Hardware Err_Pr Summary Register

Eit Hepistor Reseriptinm

3z Waszhine chack wde

an Machine cheek ode

20 Klachme check ood=

ZE Mochine check cnde

ar Machine check cooe

26 Machine cheds cogs

3 Machine chech code

24 Machne check coge

x5 MIEZH <F CDAL data pasity #omor

=2 MISER <Er : Michno chek G4 parity eores
21 MSER =d= i Mashine chesk eache parit
an RIZEFR 1=  Uache dals party evmee

19 BSER == ; Cache t=p parity ermar

15 Tnusec

17 MEMCSELE <31~ » Unoorreciable EOC eoror

16 BEMCSE1E Ik : Twro o maTe uncoTrectabis mcrToE
1& MEM{SRIG 25 ; Corrozabée singleAit ecror
14 RIEMTSELIE <5 ; Fape acdress bets 25:25 of
13 MEMTCERIE <24 ; Locotiom that cavsad =rrom
13 MEMTZELS <03 ; Tacse: four bits podnt to e
12 MEMCERLE <24 » Faklamg d-Mhrts Bank of enamarsy.
ELi) MELCSETS <B= s s pemiliee e eorer

o} MEMTERIE 7= : CErAL parity mrroc om write.
L CHCTR a1 » COAL hies tooe=pic

7 CHECTE 30 ; CFL readiferite bus timecnc
E DEER <7 = QE-bnas MO

d DS o r QEF-bms pacitr errar.

x DS=H <4 ; Head maio memory eeTOC

@ TSER =i . JuOgL ST

1 TSER <%= .. Mo gramt tisnerml.

L TPoon <15

L EA QE g pmeraey e o

———rea

—a
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4.5.2 Isolating Memory Failures

Thiz 3acton describes procedures for isobating memory aohsystern failwres,
particnlarly when the systam comtaine more than one 3MS650 memory
module.

I. B0 MEMORYFLIL

Flze che SHOAW MEMOBY/FULE command to examine faiiures detected
by the memery tests. Use this command if test 40 fals, which indicates
that papes have been marked bed in the bifmap.

You can also wee SHOW MEMOEY/FLILL after terminating a script
that is {aking an unusually iong Qme 1o ran. Press [PTRT] o termirate
the ecript after the completion of the currenc tesi.  [EACT] on the
K855 coneole takes effect only after {he entire sctipt oomplates. ) Afeer
teyminating the scripl, enter SHOW MEMOEYFULL t see if the {ests
hawve marked any pages bad up to that point. 32 Section 4.4 for an
exampic of this command.

2 Tad
»2x T [mAmery tast] starting board soeeer ending board moecer

Script A9 runs onriy the meiwory tescs and hales on the firet error
detected, Uniike the powerep aoript, it dees net continue. Sinee the
ecript doe: ol rerun Lhe tezt, i detecls memory-related fatiures that
are not hard errors. You should then run the individuel rest that failed
on eack memory module one MSG50 module at a {fime, You can input
perameters 1 &nd P of teste 40, 47, 45, and 2A through 4F as the
starting end ending address for testing. It 1¢ cagier, hiowewer, to input
ihe memory moduls number:s 1—4. For example. i test AF failz, tast
the soeond metnory module ag follewrs:

=x> T 4F £ 2

If & failure 1x detecled [or a zecond of three MSER0 mrodules, for example,
repeat thiz procedure for all memory module: w osolate the MSE5)
moditde that is :ke FREU, using the process of elimingtion.

Wi can alse specity the =ddress incremment. For example. to test ehe
ehird memey moditle on esch page boundary, tvpe:

ax>x T AF 3 2 200

By default, masz memory tzcts test one lomgword on a2 256-Rbyie
pounedary, I an error i detected, the tests scart tesfing oc a page
bonndary, Test 4R (address shorls test) 13 #n excepiion: it checks every
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location m meraery Sinoe it ean dg 8o in a ressonabie amaount of Gme. Cther
tests. such as 4F (foating ones and zesns test) can teke up to one hour
depending en the smount of memory, il ésch locazion ware to be tesced. I
vou de specify &n addres:z increment, do not input legs chan 300 (tesiing
05 @ pape boundary |, since elmost all hard memory Gileres 2pan at least
ume page. For normal rervicing. do not sperifs the address increment, singe
it adds unnecessavy repair time; most mamory subspstem falures can De
icund using the defanl parameter,

Al of the memaory tests, with the exception of 40, save MEMCSEI T and
MSEMCSR1G memory stecies gnd eITor Tegisers in pacramaters 7 and 4,
respectivaly

3. TaC

The utility 9C iz wseful if test 31 or some ether memory test farlied
becanse meémory wins w0t sonfigured corvactln

T nelp in isolatrpg an FRET, examine registers MEMCSRE 0-15 by
entering T %0 ol the onsoie 10 mode prompt (Example £-46). Ttiliky
B2 15 abse wselul for expmining the error regisiers MEER, CACR, TIGER,
and MEMCSRIS. upor 2 faual gyytem crash or simitar event.

4. T4

flthough the SHOWMIMORY command displars pages that are-
markad bad by the memorys tesc and is easier to interpret than tesi

40, there [s ane instance in which test 40 reports :information that

SHOWMEMOEY does not report. You can use test 40 az an aliernative

ko rumming seript A9 Lo deiect soft memory errors. Specify the third

parameter i Lol 40 (e Table $—11 to he the thresheld for soft etrors.

To allow 0 {zere) errers, anter the follewing:

aaxT 401 40

Thiz command tests the memory on the CFPL and the three memeory
modklzs, Lse it after munning memery tests individually or within a
seripn. IF zest M) fails with subtestlog = 6, examine B5-IT8 to determins
how many srrors bave heen detected on che CPU memory and the three
memary moales, respectively.
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Examplo J—&:

el B

TOY =000342E3
TCRO =QOG0g0G0
TERL =3RaRao0n
2 Lo TR LR
HSEER =00000000
BOR =FFEEEYTH
SCR =0000ct0d
AEMBE=G0RERO00

=R 0000
w=AO00n000
=000 Dodog
REbB =0000000D
CACE =0d044046
C[EFOR~=0000 000
DEE® =HODoOo00
IFCEn—iraan

ICCE
TIEQD
TIR1

Isnlating Bad Wemory Uzing T 9C

MIRO=0000030006
‘Baret=00g0d00
=T =po040o0a

SECCR=09D45R33
SEHEAR=D0JDOROg0

TIVRI=00&00878
TIVEL=00¢000 TS
TXRE =RRQG0a30

CRICE=0000 000
DEAF, =18003 000

MEM FRU 1 MEMCSR O=80040315
MEM FRO 2 HEMCIR J=20400016

1=apaogls  2=0Q0Q0QL5S  E=I0OA0015
S=8080001¢ &=ROLOOD1E T=O00DOQLE

MEN FFD 3 MEMCER d=00000000 S=00300000 10=004000000 11=Q0p008000
¥ FRE 4 HEMCSEIZ-=QQI0000¢ I3=00G0GO00E 14=00000HM04 1E==04D0@000

Ethernet Sh = (E-00-2B-DE-EE-EE

511

gl

HEMCSR1 6=E0S4000F 17=00002800
HICSRO=0bGO0G4

MEIDF2 =30a0 MSTCEER =3010
MSITLE =300% MEIILE =00
MSTTICR =3dp08

MSIDERO =O1FF RMSIDR1 =0002
MsYipr =807 MOTTRE =000
MsINECO=A0FF MSINSER=3k0q

In thic cese, the diagnostics have passed, but the operating gvsiem
doea not boot. Ome of the @nsoleNWE error messages is dizplawed.
Fum utilitey 9C and exatnine the error regiskers. Bit 51 in MEMCSE 16
is 3et, indicgting an unéorrectable ECC error in memory. If any of bits
<51 :d%- are sel, there was 8 memory error Comparns the bits <2508
agamst MEMCEER 0-15. I they mateh and the MEMCSEn <31> i3 aat,
then the board that wes expariencing the failure {the memorr FRLD 35
tie MEM_FET number an th= left. '

In Exsmple 4-5, the FRIT is the sccond memory FRL, which s the
first MEREI-AA module (KARO-AR i5 the first memory FRU), becaree
both eotditaons 2re mel by MEMCEER_§ in the MEM _FRU 2 row. The
fallewing conditions ate shtwn 2 Exemple 4-7:

= - MEMCSR & matches MEMCOCSRIG
MNumbar) mateh.

= The Bank Enable bil 31> in MEMCER_5 ie aet, indicaling that the
hank nureber 1s vakid.

gipee hals <3309 (Bank
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Exomple 3—7: 3C—Londitiens for Determining 8 Memory FARL

a 2 Z
1 5 =z
MEMESELE = BOS4DODF Hex = LO0GQ Q400 1001 0100 £acd OJo0 O0Qd 1111
i1 11
MEF:_E =

£aRA0A1E Hex = LODO QODQ 100Q OD4QpD OO40 0d8d 0001 o110
- -

ik 3L =ar 25:22 matck

4.5.3 Additional Troubleshoaoting Suggestions

Mote the following additionsl suggestions when diagoosing a2 peasible
memory faifure.

If more than one eranry module is failing, vou should suspect the KAL)
module. CPU memory cable, backpiare, or MS§50 modeles as the mause of
failure.

Always checlk the gsating of the memery cable first bafore replacing =
ASLD or M3650 module. If the seating appears to be Dnproper, retun
the tests. Alss remember 1o leave the middie conneector disconnected for 2
thres-connector cable when the system je eonfipured with oniy cne ME650

If you are rotating MS630 modales o verify thai a particular memory
module ig cansing the failure, be aware that a module may fail in & differant
way when in a differant slot. Be sure that you map cuk both tolid single
atrd multi-bit EOC failures 26 chewn in etap 2 of soceptance testing, since
in one glat a bosed maw fail most fragrently with. malti-bit ECC Exilures,
and in another slet witk single-hit BCC fajlures.

Ee gure to put the modules hack in their origmal positions when you are
firaztied. ' :

IT memory errers are found in the error Tog, wse the KAagdd ROM-based
disgnectics to see if it i an M2650 problem, or if it iz related to the
¥apdy, CPUmemory interconnert cable, or backplane. Follow stepa 2-2 of
Section €4 and Section £,5.2 to aid in isoiabing the falure.

Tfze the SHOW QEUS. SHOW DEVICE, and SET HOST/DUP commands
when troubiechaoting [40 subsyetemn orablems.

Lige tha CONEIG eommand ta help with corfimration problems o when
installing new options onte the G-bus. See the command detcophons in
Chapter 2,

¥ou can rah a2 DS5] device power-up disgnoatic without performing a cold
restart or spinning the disk drives down and back up.
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Tvpe the following at the console pragram:
»»>T SE <NOLE HUMBER:

A I Beeet commmand is izzued to che DEEL device, causing the devies o
pecforim s power-up diagnostics, .

Perameter.1 ie the DE8! node or port mumber. It must be in the range of
07 {0 i5 tme default). Uee the defaelt for parameter 2.

You can periorm thiz test repeatedly with the RETPEAT command (£ T &8
«node_number=y. In that case che drive’s self-tests ran repeatedly until
your press (Grot) oo terminate the test

Once the Eost has comphketed sucesssfally, yon can examine the DSEI
device's imternal ernor logs by running the DETF local programs BOSTHEY and
PARAMS. Refar to Sectiom 4.8.3 and Bection 4.8.5 for furthar infortnation.,

4.6 Loopback Tests

You can use external locpback tests to locelize problems with the Etharnert,
contsole, and DEE] subsysiems.

(zheck that de power and pice fuses on the KAG40 are functioning correct]y.
Thres 1.5 A pleo fuses (1210829081 are incated near the handle on the
carpponsnt side. The fuges sve numbearad from left io might as FE, Fi, and
FZ aed are shown In Figure 1-1. Replace the fose, not the KAGA0, if 3 fuse
nas gonc bad. Table 4-11 hizts some svmploms of fauitr fases.

Table 4=11: H.l_!u.Edﬂ Fuses
Bad Fuse Sympiom

=1 bpr 24 5V. HARIEE0 hex LETF dizplay is oft.
Pabxd1-I3v: Both Thruiwize and atsioidard Exhernct LED: ar: ofT on the HIBEE2-3A.

.E:I:I:-n-zmn:i extrral Ipophasdh test SF fecla des ThinWite only. =2mos the Fuzs
prrotecrs +18 W seppluwed o ing DESTA an che HagE-540,

Tae LED on the leapbasy conneeror 112—23 255031 [or staadard FEsharmot ic
cll; extermal boopbacs Lesis for standard Etheroet pass, bowewrer.

Comenle 2110 external loopbacs tast fziis.
Fibad i+d¥: LEDpa DES] bis termmdnator ar externzl ioopback conmedors i off

Uiy Local THEET apde (oypicaily node 7 tor dhe BLAKAD as Taporrad by SHOW
LEVICE or SEOW DEET commands.

18T wxie-ngl loopkask tegn 36 fails

—_— L mmr—_nr
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B351 Problems

For DEST problems, run the 311 eaemal hopbock west ezt 58). To check
the D331 bus out to the EARD conmector, plug et end of the able (17%-
U2216-01) to the H3251 loopback connector ard the sther end te the KARD
DES! connactor. To test out ta the end of the INSS] bos. power down the
svetem, remove all DESL devicas wiih the excepdion of the EARD from the
bus, and plug the exrernal INSS] loopback connector in clace of the DSS]
bus terminator.

Ethemet Problams

For ThinWire Ethermnet preblems. nm the external ioophack test (K test,
number 5F) by entering the following:

>3 T 5F 1180

Sot parameter 1 to vun this tegt. Only the externai loopback test mms Be
gure to get the ThinWire'atandard Ethernet awitck: on the H3602-54 to the
ThinWire paaition. Tisze two 50-ohm HEZXZS terminatora commecied to an
HEZ22 Tuonnector

To tezt the standard Etherned aomneclar, use loopback connector 12-22196—
02 in conjunction with MO,

4.6.1 Testing the Conscle Port

T lest the comsole port ab powerup, $61 the power mode swaich on the
HIE02-8A tn the 1est pogition, and install ap H3103 Jooplack connector
inty the MMFof the H3602, The H2103 conpedds the congole port transmic
ang receive lines, Al powerup, the SLUT_EXT LOOPFBACK IFPT then runs
a continuont loopback test.

While the tect is running. the LED dispiay oo the CPUT IO inserl. should
alternate between & and 4. A value of & latched in the displsy indicates o
wst fatlure. IF the teet fails, one of the following parts is faalty: the BAGH),
ihe H3503-84 the cabling, or the TP moduls.
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T 12zt ot £n the end of the mnscle terminal able:

1. Plug the MMT end of the conzole terminal cable intg the HES02-54,
2. Dhsconmect the other end of the cable from the teommal,

3. Place an H35TY adapter inte the disconnecisd end of 1he cable.

4, Connect the 3105 w the HA5Y2,

4.7 Module Self-Tests

Module self-tests run when vou power up the system. A module self-fast
an detect havd or repeatable errors, bsi usually not intermiktent errors.

MModule LEDs displary pazztail test results.

4 passz by & module eelf-tesi dees not guarantes that the moduls s goog,
hecausze the test wsually checks ouly the controller logic, The test usually
deoes not check the wodule B22-bus interlace, the ine dovers and receivers,
or the copnecter pins—all of which hawe relatevety high failure rabes.

A f5il by g moduie selfest 13 actursie, because the test does noe reguire
any other part of the svstem 1o be working,

The following modules do not heve LED self-test indicators:

DFain

DPvii

DEQSE

LFAS LK

KLES]

LFV11

TEVOE
The following medules have one green LED, which indicates that the
module i= receiving +2 and +12 Vde

CXal16 -

CXB1G

CETI8
Tahle 4—12 lists loapbeck connectors for common KAG4} svstem modules,
Fefer to Microsyatams Jptions for a deseription of specific modube zalf-tests.
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Table 4-12: Loopback Conneclors for Q22-Bus Devices

DPewice Flodule Loopback Cahle Livaophach
CRAERCHH 26 Ha el + HESTY]

LTEFY Hamk 5hepine HIFaT 125%-pin!
TELGA 119502

el Ezaza HE2E0

Do - -

Trd1 TA-15355H o HAZS BE3w 11557551018
Etheromt? - -

LFYV11 DFiome o
KagilHIg2-58 H3 105 EalkE + ZIASTE

jou AT E-Y HIARSE Fa2n

o e e . e e T

ise the snproprats eable ta emnect Leanemil-l-receive Lhoes H3 103 and HS103 ace duable-
enided cabnls ennmeriors

FFur IIS3] t0 KAFD o7 KF-mecies aomaedtor. uwse 17-02216-01 plos HE28) lecoberk. For
cormneclicn to end of bas, wse the DER] lecpback connemar 1230700041

TFar ThupWire, uee HIZI5G0 pluas 4w HAEZS-O0 t=rminazcrs. For stardert Etheroet, us:
122315540,

4.8 RF30 Troubleshooting and Diagnostics

An BF30 meay fail gither during initial power-up or during normal eperation.
In bath cages the failure ia indicated br the bghting of the red fault LED
on the OO on cthe enclosure Iront panel. The RF20 slso has a red faalt
LED, but it is not vigible from the cutside of the svetem erclasure.

17 che drive is unable 1o execats the Prwer-0On Sl Tect (POS1) sirecessfistly,
the red fanlt LED remaing )it and the readr LED doees not come on, or both
LED: peraain orn.

POST 35 also wsed to bandle two types of error conditions in the drive:

1 Laketrodier erdors ave cdiged by the hardware assoriated with the
centrollar function of the dove module. & cortraller error is {ztal io
the operation of the drive, gince the amirolier cannot establish 2 iagies
coonection tp the host. The red favit LED iizhts. H this ooours, replace
the drive maodule.

2, Drive gprors are eanced by the bardware asocated with the deove
cootrol fumctan of the drive mwdyle. These esoors are ool fatal to
the drive, sinte the dove san establish a logical connection and repord
the error 1o the hoet. Both LEDs po out for about I second, then the
red fault TED Lights. In this case, tun either DREVIST, DEVEXR, or
PARAMS fdescribed in the et sectionst te determine the emor code.
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Here are thres common configuralion errurs:

= More than one node with the samé node mrmber
+  Tdentwal node names

» ldentical umt nueembers

The first error cannot be derected by zoftwars. Uee the SHOW DES]
command b dizplay the second and thivd errors. This commend hists each
devier eopnectsd to the DSSE bus by node name and une mumber,

If the BF 30 15 conmected 1o the COF you must #nstall a unit 1D plug in the
enrresponding socket on the QCF If the RF30 is noe connecced to the OCE,
the EF30 reads its n;ml; 0 frorg the three-switch DIP switch on the side of
the drive.

The RFA) contains the following locel programs (Gesenbed o the flowing
SECctiens s

LIRECT B depestary, in OUP specibed format, of available local preprams=

DRVT=T & enpprehensive drve fmeticmality verification tes

LEVEXE A plilily eleat evarcizes ehe EFY0

HISTEY A4 ntility thal =aves miirmateon relaecsd by the drive

ERASE A niility shat erages 3ll zer dpea from the disk

PakaME 5 ptiMtr thal alhews o o 3ok ac or chooge d-ive stats, bisory aod
TaramesteTs

A deseription of each locel pregram fellows. including & table showing the
diafog of each program. The table also indicates thu fype of messages
- poptained in the dialog, although the sereen dieplay will not indicate the
message fvpe. Mesgape types are abbrevisiad as followes:

. —Qaestiorn
I—Infarmakinn
T—Termination
FE—Fatal error

Amess these local proprame using the console SET HOSTTIUE commend,
which creates a virtual terminul conhection to the storsge device and the
dezignatad boral program using the Thagnostic and Tltilickes Protocod (IMTF:
atandard dialag

Umnee the coannpaction is established. the Tocal program is in coptrol. - Whan
the program tarmimates, copirol 1= returned to the EABD comsebe. To
abart or prematizrely derminate 2 program and réturn control Lo the I{a’bﬁ-’lﬁ
console, press [Zres) ot Erarh
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4.8.1 DRVYTST

DEVTST iz a comprehensive Tonctionality cect. Ervors datected by this test
are isdlased to the FRUT level, The messages are listed in Table 4-15.

Table 4-13: DRVEXR Messapes

o i P T

Maepsage
MessrRer
i Lrpyrizkt 2 29EE D] Equipment Corporadon
Q Wroitsread anewhess on the mediem? [1-peaibznn|
Q [Izer daze vl be cogripred. Proceed? |1=yesil=ig
B T milmaws th compleze.
T Tagr pactamd
ur
E [niz o curematly in ase.!
“E Dperation aboreed by erar.
FE srma— Ut deagreosnes Fited
FE socim—Limil readfwrite 1ot fanled.®

e ————— e

“Eith=r 1he drive iz inopecatce o weg be & s, o 1= cuyrently ritnneng aratier iccz] program.
fpafer wo e dppnestss ecror Iust 85 ene eod of this chopeer.

—_—

Anzwering Mo to the first question “Wrteread..?"] results in a read-only
tezt. DEVISE. however, writes tu o dizgnoslic area on the diss. Answering
Yes to the firet queston causes the ascond gqoestion o be displayed.

Angswering Mo 1o the second question (*Proeeed ™) s the sams a5 answering
2o to the fir=t guestion. Answsong Yes to thee secgnd guastion permits writa
ana read operation: anywhers on the mediom.

DEVTSET rescts the ECC error eounters. then cails the thned IO routins.
After the fimed 150 rovmine ends |5 mamates), DEVTET saves the counter:
again. It compistes the wnoormectsile error male and byie (symbol) error
rate. If either rate iz toc high. the test fail: and the appropriate evror code
iz displaved

4.8.2 DRVEXR

The DEVEXE locsl program exetcizes the BF20 disk drive. The test is
dats transier intensive, and radweates the overall megrity of the device
Tabla 4-14 lists the DIVEXE messagzos.
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Tahie 4-14: DRVEXR Messages

Mexcapre
Type ‘Messape

Copariphs & 10EE Digizal Equipmen: Corporation:
Writetead anrwbere oo the medinm? | §ovestl=mn]]
Li=er daty wil be cormupted. Proceec? 'l eyesfid=noll
Ters tOee ik moaourbes? FEO-I00

ddd minutes wo compbete

ddedddidd blocks (512 oyvies) bransherred.

ddeddddd brtes in crror (softs

ddddddde vmeorrertanle 0O prrars irecmerable

Cran:pbete,

H == = g e

Doi! iz oirentls in uz=.-
Cperation aberted by user.

orxx—- UTadt dizeonstics fafled
rom--TTodt readiwsize test failed.®

rAdd f

ither 1;._9 drive i inopRrative, in ose Iy a host. or is cortendy nmning another Tocpi program.
far ta che dispoastic esror [35L at the cod of this chapeer

A
it

a3 b=

Arnzweping o to the first suestion. *Writafread.. 7] resulis in & read-oply
test. DEVERR, however, writeg to a diagnaztic ares on the disk. Answerzng
Ses to the first question reswlis i the second question being asked

Answerme Mo to the second question (“Proceed?™) 1k the fame s anowering
Mo to the firsl question, Answermg Yes to the zecond auestion permits write
and read operabivns anywhere on the medium.

NOTE: If the welte-prodect switch on the OOF s Prasged e JLED o) gad
you ansuv Yes to the serond guestion, the drive does rod ollon the fest fa
run. DAVEXR dizsplave the error mazeoge 2006—Lhit read fwrfta tesf fatled
I this tnse, the test Aos nof foiled, hut has Geen prevgrded from ryReing.
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DRVEXR saives the ervor counters, then calls the timed 1O routine. After
the med 190 matine ends, DPRVEXR saves the eounters again. [t then
reports the total number of blocks transferred, bils in croon tes ia error,
and ancorreclable errors

DEVEXR uses the sare Limad T rpoline as DEYVTET, with o excaplions.
First, DREVTET alwars wse: a2 fxed time of fve minotes, while you specify
the time of DEVEXE rootine. Second, DEVTST deterrmnes wihether the

drive is good or bad. DEVEER reports the data bat does oot Jeteranine the
conditien of the drive.

4.8.3 HISTRY

"Fhe HISTEY lacal program displavs informetion aboat the history of the
RF30 disk drive. Table 4-13 lists the HISTRY meacazes.

Take 4—15: HISTRY Massages

Mescage

Twpe Field Length Field Mesning

i 47 ASCI coaract=rs Ceoyvoipht molice

[ 4 ABCLL chariers Freduct rame

I 12 ASCI charact=rs Drive =ecizl nomb=r

I E ASCIL chara—ers Xods pame

I 1 ASCE: characier Aflpcation plass

T E A50T charaomass, FirmwaTE ve¥aimns Teved
T 17 ASCHT chazasiers Hardware reviexn javel
I b ASCT charmae—s Pawer-pi fioars

I 5 ASCIL characes Pawer oygles

1! d ARCI[ charncess Hexzderimal fAelt code
T Comoloe

lﬁiarri_g_'.-s the et 17 fziels sndes as informationg| neeszapes Faler o the dwwmaastic error Gst
at ke end ol thiy chaposr
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The fillowine example shows z typical ecrsen dicplay when wou run
HISTEY:

Copyright: & 1088 Digital Egquipment Corpozation
R=30
ERGLOER
BUSAN

o

FFY w101
EF3e pTR-5/EO0-02
ELT

21

abas
RLOIE

R103

R-4F

hADS

AiHF

KDL

LOF

U LIE

AO4F

A5G
Lompléete.

I mo errovs have been jogged, no hexadecimal faul: codes are displaved.

4.8.4 ERASE

Tixx ERASE loeal progratn averwrites application data oo the drve while
lexviog fhe replacement cnlrol Lable (RCT) matact. This lesal progmam is
weed an BDA muest be replaced. and the customer wants o prolect any
confidendal or semsitive dats.

Use EHASE only if the HDA must be veplzced ané only after vou have
barked vo the cuRiomer’s date
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Tahle 4—16 listz the ERASE meazc=pes.

Table 4—15: ERASE Messages

Fesxape

Typre Messzge

1 Caoprrignt % 1888 Dizital Eosnipmen: Carporatian

o Write'read anvwhers on the medium? | k- peatl-noo)|
£ aer dzta will b coorepiad. Procesd? [1-wsid=nol
i & Toyntes to cooplote.

T LComplets.

ar

FL Tlrpt iz eorrently in vz,

FE Dpuralion aborlei by oser

F¥. wrkx—Ei Azl AL gnnaiies Txidgd

FE Cirs—Cperation Mifed ©

LEef=r Lo the diagnostic ecror Hst ac the end of Lhds chapres,
Yrman = ome of the [ lgw-en emor oexlea:

DD : Canout write thie BT

PRE - Carnel read L BCT

AE : Canrgt limd an RSN 10 revectos 10,

TG : TRe 53 M ropr of <he bad block s=kde i= Bzl

ITa failare 1= detected, the message indicating the failure will ke followed
B one or more messages onlaning error codes.

165 PARAMS

The PARAME loca] program sapports medificetions to devies parameters
thal you may nexd to change, such as device node name and allocation
clazz. Yoeu invoeke it in the same way as the other local programs. Howeser,
you use the following commands to malke the modifications you need:

LETT Terminates PARAMS nrogram

HELF Prints a brief st of commands and thasr symtax

CET Beis a parameter o @ vabws

=15 L Thsplays a parameter ar a class of parzmeters

ETATLE EHspiays moddale canfiguration, Moy, o earrent eownters, depending oo Ene
stotes cyme afumen

WHITE Alters The dovics param A
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4 H.51 EXIT
Tige the EZFT eommand o terminate the PARAMS iocr] program.

4.8.5.2 HELP

LUze the HELF command to displayr a bried liet of avaiiablc TPARAMS
commands, a5 hown in Lhe exampie beiow,

FARAME: help

EXIT

HELF

SET {waramates [ .} wvalos

SHON [paramaEar | . | felass]
FALL FOONST FfORFVE
FEERWY FECE FHSCE
Fonr

ETATOS [typel
—OMETLS LOGE DATALTHE
PATHS

F=ITE

EREAMG

1.3.5.3 SET

Uce the BET command to change the value of & given parameter. Porameter
iz tha name or abbreviation of the parameter to be changed. To abbreviate,
uze the firsz macching parametsr without regerd to unigueness. Welue is
the value assigned to the parameder.

For erample, SET NODE SUSAN ze1s the NODENAME parameter to
EUSAN.

The follcwing parametars are useful to Fiald Service:

ALLCLASS The controller alio=tion dars. The cliocation dass soould be =t ta macck
thai od the= ho=e

FIVEDTAE Trac 1T MECP shanld suppart Sva swnnessiong with tewm oredsts eaen, False
0y 3f MECE should support seven eonmartions with eavan eoedrs apch
CRIT T e Tae MACP wer numbygz.

FOBCELUND Proe {11l 1he wmit setaber should b tcken from the BS5L 10, Falee 03 31 b
TURITHL M value should kbe wsed inatepd.

WODENAME  The sontredler's SCE nede come

FORCEMAM  Trae 1109 the 208 node neme shontld b farsad b2 e string BFI0x (where x
iy & letfer oo A e H ooereposdang o the DESI b 1Y iostead of osiog The
NODEMAME wulue. False 101 if ¥ 0DENAME i5 wo b nsed.
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4.8.54 EHOW

iUse the SHOW command to dieplay the settings of a parameter or a clazs
of parameters. It digplays the full name of the paremecer (¥ characters or
less), the current valne, the default value, radix and type, and any fags
assoiated with cach parameter,

4.8.5.5 STATUS

Jzz2 the STATTUS command to disvlay mndale mphgucation, historg, or
carrent counters, dependitng on the type specfled, Thpe is the optionad
ASCH string that denotes the type of display desired, I yoo amit Tepe, alb
available staipe infrrmatien is displayed. IF present. it may be abhreviated.
The following types are available,

CLFTIG Decnlays the module wame, wode pame, power.oo honrs mawer cwtles, sod
nther sack confipnrabon informatios.  Onit fzilures are adw dispbayed. 37
omplicahle

LOGE Dizmlays the iast eleven machine znd bug checks on the madule. The dispdas

includes, the proccssor regmoess (DH-DT, A0-AT!, the time and date ol esc
Faitera 137 azailable. cthorodes tha dats 1T November 15538 ix displayed). znd
some af the hardware regiscers.

TDATALTNE Displays the Satz Hak coumpers.

PATHE Dhisplays available nath rfocmasion loper virtual ciscoit=! fom Lhe peml off
view of the coatzoler. The display mwcludes the ramote node oames, 0552 11k
acflware Lype 406 versor and courtecs foe the meseznes and JATAFRAMS MA00
apd'or received

4.5.5.6 WHRITE
Tlse the WHITE command fo write the changes made while T PARAME

to the deve astvolatile memory. The WRITE eommand is similer o the
YME SYSCEN WERITE command. Parametars are not availzble, but vou
muct be swere of the sysiem andor drive requirements and use the WRITE
coramand accordinofy or it may nor sueceed it writing the changes.

The WRITE cocmmarnd may fzil for one of the following reascns:

* Yoo aftered a paramecer thar reguired the unit, and che enit cannot
be acquired (thet is, the wunit iz nor in the available state with respect
o the kost;, Changing the unit rumder j5 20 exampte of a parameter
that requirec the nnit.

©o» You altered & parateter that reguired a controffer initalizazion, and
wvou repied nezatively to the request for reboot, Changing the node
name or the aliocetion class are examples of parameters that vequire
rantrolier initialization

*  Initial drive elibretdons were in progrese on the anit. The ose of the
WRITE command is inhibated whike these alibrations are runming.
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4.9 Diagnostic Error Codes

T¥ggnoeTic errar codes appear when vou are running DEVTST, DEVEXR,
ot PARAMS, Mosi of the error codes indjeate a failure of the drive madule,
The exceptions are fisted below. The erroy eodes are listed in Tenle 4-17. K
you see any arvgr eode other than those Listed below, replace the neadule,

Table 417: RF30 Diagnostic £mor Codes
Cindes Mezsame Maas g

23z A032 Failedto see FLT pomwax  PLT hit of the spiodle cogtrod statos egister was
a=serted for coe af the fllowine reasons
1. Refereror clock not preseot
2, Stk rodor
3. Banl monmectart tedwesn BDA and meduks

HEAADES  Can't aninay, ACLOW 0 Dud son ses ADOIK sipvial. whieh i tmpplisd e the

et in WrtFi hoan seztam powed gupmy Tor ftagmene] fpem-agr.
1514m334 Foont punal iz beahen Cinald be mither the modale ar the opsretar cootrol

4-50 KARLD CFU System Maintenance



Appendix A
Address Assignmenis

A.1 General Local Address Space Map

Table A-1 Bists the VAT memnmory space.

Table A-1: VAX Memnory Space

Comtenits Address Hamye

—=

Lmaimmm*spe-:l:iﬁz:ﬂhﬂ&l L) CHH=EAF FFET
Tiescrved memery space 1460 Mbyles: G340 MH-1FFF PEEF

Addrass Azsignments A1



Table A-F lists tha ¥AX inputioutput mermwoy space,

Table A=-2: YAX InpubtOutput Space

Contenks

Address Range

loeal Q2bus 180 spape 15 Bhntes:
Reserved local 140 spaes i548 fbomes:

luz] BOM space—hait areecred spac: 1128 Khateq:
Local FOM spae—hall pnprocectad apacs {158 Khanesi

focad’ ToFister O spoce 01,5 Maates)
Feremed lotal 840 spane (85 hhytes,
Fuermwied lrazal B0 space 164 Rfigtes)
Begere] loal A0 spacs (64 hfngtes)
Besmread latal [0 speor (68 Mestas)
Local Cr22-bus meamears gpuce 14 blErus;
Fesprved local O ppans (B Mbyles)
Rezerved loeat [0 space F64 Mbyrtes:

Beserved loeai L0 space (64 Mbyres:
Faserved Tpend T spaec (64 Mbyies)

e i R o P .

20 DA F000 1FFF
F00IE B=-2003 FEFF

B pon-2m0s FEFE
EOLG 00002007 FYEE

H0E Mdl-201F FFEF
H0H HMI-2AFF FFFF
2] (a2 7FE FFFF

2400 UHSEFF FRET

woo0 aoa—2FFT FFER
A0 HO—-315F FEFT
Q040 (H-SFF FFFE
44400 KHO-ETFF FEFE

dElD D0-2BFE FFFE

ACHD QH-5FTF FrFE

A.2 Detailed Local Address Space Map

Table A—3 describes the content: of the VAX memory epace.

Tahl& A—E* ‘IMI Memuryr Space

e P

Addrezs Hange

Local memory speioe (ap to 32 Bbries)
Q2% bus map —tap 52 Koyres of maie memary
Resernred memory space

GO0 DE0-(33F FFFF

{1220 00— 1FFF FFFF

A—2 KAB4D TP System Maimtenance



. Tabie A—4 describes the contents of the VAX inpatioutpor memory spage.

Tabbe A—3: VAX Input'Oerdput Space

Cantents

La=al QFfrtbaes 100 Spoos:
Busorvad G2a-ngs LD ppmes
kaZ-tux. Boating address spoce

et regerved LEHne addres space

Reseriad and G23-bues fned sddoess spac
laterproces=or commanicatico register (arbiter!

Regaryred LIEF-bus FO space
R Laeral 1T Sy

Laocrl BONM Spaen
Locul ROM protected space

Micre VAN system typr zegiser (e ROM)

Loral #0M urproteced spaps

Laocal Begister IO Spaoe
M soetem rondpammlion cegibles
UMA systedx =rrar register
Q& bas errar address register
DA errer address register
S22 has man base register
Frsomred local Tegmister 300 spam
Main memoery canfigoratoo Feg O
Main m=mory eonfiguration Feg O
Mzio me=ory configuration Reg 0F
Mein memory comfignration Bes O3
Minin roemory eanfiznretion Beg 04
Main memory parfiguration Feg O6
Mrin ety canfipiuration Beg 05
Muin reanwcey @nfisuranion Feg 07
Main iparary nfiguraton Beg 08
Mah memory smliguration Reg 08
Man reumsory @nfifuretion Beg 10
Main memory configusszeon Eag 1)
Mam: memery comfignrazsem ey 32
AMedn memary conflzurasgn Reg 13
Maie nuemory comfiguration Reg 14
Main memeory confizurntion Beg i5

. e e e P Sl T '

— T e i T i .

Address Range

SOH) D280 TFFF
2100 IGO0 0T
20060 ORI B0 OTFF
SO0 Q800 W00 OFETF
EHH THIO—z ) 1FGF
B0 1F40

S 1F42-000 FFF

200] -3 FFFE

W (MM-E00T TFFE
2004 Hac-200% FFFE

2004 0ds

2008 ALOD-2007 FFFF

{0 ({HMl= 2 F FFEF
HI0E HHH
B0 HHA
BoHw: IR
SONE e
Ik (R1I0
200 (AT 421065 (FF
AR B0
AL R
M
2005 D10
2B 117
2KE 11
2006 01118
e BliC
2OQE G120
qOAE D24
20KE D12E
2008 ¢RI
2006 Fiam
e Flad
il [ i
20ad 41330
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Table A4 [Cont.): VAX Inputﬂy’_tgyﬁpam

Conlents

blain meomors error stams regster

Main memary cencroldiagnostic status remglar

Frzevad lapd register T4 snace

Feservad 01 eopy of BIFR)
Tz @nd disgmoasoss reFister
Fwererc ¢ 126 sonics o 20E:

Wi Sigtien Addreas RO

Reseread 14 pivs of M54 506,

%! Ragicer Data Fors

AL Degiseer Addresr Pur

£ cogiee cf MERDE. NLEAY (resprrmd:

ME[ TiLagmoeiic Begister &
M5l Thagnosde Fegister 1
MEl Dingnoane Fegator ¥
5L Coundre] snd Stazus Regptar
BISL [ Regsses

Himsarwed W51 Kamister
[eseraed RLST Krgiser

P31 Limeogt Remszer
Huzerned 315 Ruesizier

B —sed RL7] fuujzie-
Hesmruwd BlIE] Hanjaler
Bepropd Kl5) fmmiutar
Rezprypd F1S] Aemisoer
Beurmupd BS] Bamuner
Hegerved M3) Rugictes

M5] Loz Tarzel List Paintes
ME] Iniciaicr List Paincer
MED DEET Coarmal Banster
3E] TESE Starns Repre
Fraerved 5] Bagisrer
Beaerved M5) Begiater

ME] Diagrastic Contref Nogester
ME] Cleck Comeral Siegister
M5] Inkernal Siate Beoister 0
ME] inwrerns] Siaie Begieier L
ME] Internsl Suace Begister &
351 Snpernal Siate Aegister &
feszrved ME; Register

A4 KABG CPL Syster Mantamnance

Address Bange

200G 140
LE1R LER
205 GI4E-200S IFFE

2B A3
2008 g4
HI0E GHIS-200E 41FF

002 4A00-2002 g2V
EO02 2002005 S3EF
LO0R 3400
00 4004
W HHFE-HI0E <5FF

2003 463D
2043 4504
2005 $EIL
200E #5310
2008 4510
2V 4514
2 461E
2008 4510
2IHEG 4520
2IKIE 2
25 4528
BE 4520
SIDAE 4650
2EIE 4654
215 4538
2MMIE 55
SIQE 640
WG fEdL
{0a gL
. ST
08 260
LT
IR J5SE
Z¥H0R 2RELC
WM £RED
WIS LhEd
SSRGS
205 456



Table A-4 {Cont): VAX Input/Quiput Space

Canbents

Address Range

Rocmrvad MSE Humiuter
Huemrved MSI Register
Fozszrved BISI Register
Fe=erred BIST Rogister
Reseored (d copries of BIST vep block|

Feserved Lozl Repister LU Space

L8 bk AP cepctecs

Heroryod beal megiacer 140 apace
BTAT Buffer RAM

N1 Bufler RAM

550 bame addreys remisleT

&8 mobgumtiac reriser

O, hos Smesus conirnd Femisass
Magnoestic LED rgister

Remrvec bl register DO space
Ragnostic registers

Tomer O cootrol regiscer

Timer 0 interval Tegister

Timer 0 next interval register

Timer O i'ltter_.:'up'l. W2 L

Timer ¥ cantrol register

Fimer 1 eterval regisder

Timer [ oext indeeeul mgiaie

Timer 1 interriepd wecliv

Kes=rved Jocal vegeder DD spaos
MSIOE eddrese devtde ms1eh nemivter
MEIDZ address docide mazh memster
Teerervpd doesal regnater |90 spae
L0 sddresis decode match register
LT adénmw decode mask TeEister
Hororved loes| register 190 zpace

Batter bycked-up &k
Blezormx] lncal regist=r 1) space

Ferared local [0 spaoe
Loml Q2R -Dus memory spao

Resarvad local regubar 140 sppes

200y 4ET1
Il AET4
DHs LETE
a0 4630
ATHRS A ES-2IPS STFE

WXE H-E0NES TR

2008 BI0)-2008 FFEF
SECH (OLD-200F FFFE
2010 WK 2011 FFFF
B8 HEI-5113 EFFF
125 WAL

014 01

2014 HED

2014 kD

14 (F)E—2000 4 Qe3

2014 DOEC-20L4 A0FE
AR]4 1

214 4

2014 B0

2024 030C

21 41140

224 0324

L4 Q585

Al SN

24 DAl ¢12T

‘Wld AL

id O

2014 OLT8_2O014 ALEF

Hild U1

I ER) EF

2014 01452014 d3FF

2014 LER0-2n14 OTFF
2014 DAWI-2m T FEFY

2020 0L 2FFF FFFE
IO PO -S0EE FEET
S 0M-E5FE CEFE

- (R TR

Address Assigraments  A=5



A.3 Internal Processar Registers

Table &= lista the intarnz] processor registers implementad in the CVAN
CPLT chip and the 530,

Table &-%5: KAG(] IPHs

ez Hex Regisver Name Moemonic Type Locotiom
a 1] Kerpet Stack Pointer HSFP A Chiny
1 i Exgontive Erack Poanter ESF e Ay
2 b4 Fuperdiser Stasl Poinze a5P rw Chyay
H 3 User Stack Fointer ep v [y
1 4 Interrunt Siack Ponter =P T CVAX
3 3 Resprvind CVAN
2 L Rezprwed CVAK
B b Regerve AR
u ES T Eaze Registar FLE [Tl CWal
4 B o0 Longth femesster FOLE o CvA
10 A F1 Baae Ramater FIER rw Cvay
11 E ¥1 Langth Hegisder LR o oA
12 C Syroarn Bose Fegicaer SHE [T LA
15 K] Sy=t=tn Lenrth Rezister ALk T VA
1d E Fmz=ryed YA
1% F Paszrued AN
15 2 Breoezs Lemitenl Biodk Hase PCEE R Wasr
in In Svstem Controd Block Bass SCER Ere3 A
15 12 Internumpt Priosizy Lewal IEC by Oy
13 15 AST Lars] A5TLVEL ) i
o0 1+ Saftware Tnteriapt. e, SIRE w R
a1 15 Saftware Interropt Summane SISR T AT
Lo, 16 Reseryed LA

Az KAB4D CPU Sy=tem Mainienance



Table A-5 (ConlL): 'KAG4 IPRs

De: Hex Replster Nante Mnocmonic Trpe Localion
a3 17 Hassarmrac ey
2d 15 lntesval Ciock Coptood Slatas [ i LAl CWa
25 1o Mok Intera] Coouat MNICE w i
28 14 Int=rva: Coen 31 E a7
2y i Time-ni-vezr Aegiscer T ('S TN
24 10 Censnle Starage Rensiver Stabns  CRRS- T o
= 17 Cenzale Storegr: Rereiver Data C3AT? r b
b 1E Consale Starege Transmizter CETS- r'w i
Soatas
a1 i Caasale Storegs Trensoitter Data G308 - =l
ag o0 Conpale Rosegyer Contrel Beatns BRCE rhy ==
25 1 Canenle Bepenvey Tipta Eufer jrLdn T ==
a1 i Comobe Tranwanitter Seatrol TRCS e 280
Slale:

a3 i) Cop=ohe Transmitler Dwis Boffer  TROE - 220
3E 24 Tranzlation Bulfer Theakia TEDE B! BT V4
a7 25 Cacke Disaboe CADE o ik
3E G Mathinee Chack Error Sammary . MCOESH Fw CvaX
37 ar Memerr Systerr Error M=ER (T A3
+f 2K Rescrved ChaX
4l a0 Fessrvei CWAY
44 24, Cengtin Saved PO SAVED e oA
43 B Cinzile Saved PEL SAVPSI. F CVAX
4= 0 Hugurva] e
40 0 Rupervagd (BT
A0 2E Eeserved CiaX
17 ZF Resecved Cay
] 47 IH0 Syseem Resot Pecjster IORESET - AN

Address Assignments A-¥



A.4 Global Q22-Bus Address Space Map

Tahte A4 lizls the addresses and memory contents of the @22-bus memory
BLECE.

Table A-G: Q22-Bus Memory Space
ontoots Address

€22-bus memory space foctal) 0] NM-TFIT TTRT

.

Tzhle A-T lists the contents and addrexses of the §F%-hus IO =pare with
EEST asserted.

_"I_'_alﬂ? A-7: Q22-Bus 'O Space with BES? Asseried

Contents Address

Ll lae IO} BRee (Ueta] 1776 D00 1777 V7T
Blrsmrnad 22-Law [0} sparce 1776 (M- 1776 0
2L Rizmeting addyres £ 1778 BO10-1776 2757
User yameved G-t sddeess spmim 1776 4L 1778 TTIT
Besprveed and itz fimed adiress space 1777 G000 17T 7477
lrisrpropes=oT commurication regiRcT T TRan

Resemved GF25-b10s L0 =pare 1777 TRIE=17TT 77T

A KARD CPU System Mambarance



Appendix B

Related Documentation

The fallowing documents contzin informetion relacing to MirroWARK or

i PDP-L1 syctents.

DNacoment Title Order Nunibwes
Modulss
CXAYS Technica! Marual ER—CARIR-TH
CX Y05 Technical Manuzl ER-3 =Tk
DEQNA Ethernet Tsar’s Guide EH-TFEL A0
LHY11 Techniea! Mannsl EE-DHY11-T
DLV 11-T Useys Coida EE-D1VII-1UG
Y 171 Earnchirgnoar Contreller Tackniesl 2anusl EK-Dav11-TH
BN 11 Sanchronoar Cantreller Twer's Guide ER-DMv1l -1z
BM*%E! Senchromors Comindler Techniczl Banazi ER-OFV11-TH
EPYEL Eynehronow: Contreller Tiser's Guide EE.OFV11-147
O 3T Incertuce [ser's Manusl EF-DRW LIT-51G
DRV EL-WA General Purpoeg DA Tiser's Cride EK- oW~
¥ Asarbiegnais Mkl piedey Thehnical Kanoal EE-D7011-TH
TEGN Assneheanmas Moo plesey Deeen Gaide EE-07011-TF
OZ% 21 pgynch rwons Muitiplexser Tegbricai Manul ER-DEV 12T
M3V 1 Aperck romows Makliplexer Lisery Foice ER-§1Z+37-15
TEEXTi—AATO I 1-4 Yasre Luide EK-JELIG -G
Foamn—ie CPU Madvie Lisers Gude EK-EaEIL-UG
EAasd-an CPU Maduie Dsar's Cuide ER-#aEer-1]
Eags-as T Apduie Dser's Grice EX-EKags-1i4
ElA30-0} CFY Module Sizer’s Gaaide ER=-#Tha 51—
EDW11-E €CTU Maodule User's Goide ER-KELnF1B-UG
KDJ11-Iv5 CPD Mpduw'r Liser's Cuzde EE-¥DJI1D-11
EDF :1-E& CFL Maduts User's Guide EE-KEDFEB-C
KBV Preprammytis Cammanicetions Conlmiler 2y’ Gudls ER-KvV 10
EEAOV1I-TM

MY Froprammabls Caommonicstior s Casied ler Teshoisal
Mlasizial .

Fplared Doourardalion

B—1



Doecument Titie Cirder Mumbar
Modules

LEI-1T Anslog Brstern Tizer's Guide BE-aTV11-14:
G- Bue EiMA Anglog Swstemo Dser's Gride ER—av 111110
Rl Contealer Maocule Usec's Guride EX-RQOE-TT0
RODE3 Contraliar Mocule Tser's Gride EE-RQONA-TI0
Diisk and Tape Drives

Fas Drsk Drive Service Monual ERERAsh 2
HAS0 Desk Trive User's Gaide ERLAGu LT
£A8] Thal TiFiwe: Bervice Monnal ER-LTHLAST-5V
7481 Digk D-ive [er's Goide o O g [
24433 Stormee Array Deer's Geide 1tar RALE: EX-Gadel-0r
54452 Storapes Arc=y Serviee Manoal dfor BRAED) EE-BA4E2-5V
T Disk Bubsystern Ueers Caide ER-OfC25-0G
35 Disk Subayster Pocket. Servics Guids ER- {8250
SRS Subsystom Pocket Service Gaide ER-RRIH-FE
BETIR Thmtal Disk Dove Lizer's Guide EH-BRIGGR-IT
EOCME Techmica? Thescripsion Manuad EE-BEX32T-T™
For5i-Ta, R Theal Fhexibis Disk Dinve Subsystem Chemer™s EE-LEP 10N
Mapual

THS0 Tape Tirves Baboystem Trer's Guide E¥-[ EFIS-11G
TH05 Tepe Tratepoe Poegat Sardigs Gide EX-TSVI5-FS
TE0E Tape Traosport Subwaesten Teamic] bansal FR-TIVi5-THh

TE03 Tope Traospor: Sreberr. Lissr's Cride

B-2 KAG4D CPU Syeclam Mandenance
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Dhisenment Tikle Order Number
Bystems

MioWAY Epedal Systems Marmtonanee EF-ra1 a0
E30QE Maintenomes Pont et M LA0T1I—m
SAQE Arintenamess: Prin: Sac W22 19-0],
B30T Mainweoanes: Frne Set P10l
GACEIE Mainicnemes Princ Het BP0 B0Es—1
EA32 Enelasure Maintoanos EE-188AM0-1105
EA1dE Bncdorure Maintamance EE-1ESAM-MG
Bl Hinciaare Mainzenance ER-1F25-MG
BA4 Dreioeare Maintenance ER-1P0AA-1AG
Baz215 Evclorure Mainiepancs El-101A8 -G
Ho5-13- Caninet Maiot=razoe EX- 12748 MG
Has54 Cabine. bMainecanos EE-Z21a0 MG
Flag 3o O Brvetemn Maintenance EE-ITEAS A5G
Basap CFG Sveterm Moinlitmaoo Eff. p7oadh MG
KaRsy CPY System Mamnlenzpos Ex- Ls0as-s
KEDF11-E CEU Swriern Mamt=nance EE-Z4504-20C
EIn111-Tw'5 CPL) Svizemn Maistem=ncs Esl- e a8 ME
KThitl-B CPU SEyvstam MWatnbemanm EF-24 74400
bhern#FIP-171 Hardware Informataon Kil (o B350 - T b A2
FizroF111-11 Hardwar Infoccacian Kit (for BALT H-T¥3AF-37
MligoFDFP-1T Ilardware Tninsmecnm Wit for HIGL 2 1y O R oty
MioFFT'P-11 dardwars Infsemaoan Bz fr Ba21d: I TaAS L
Miczom=tems DpHons EX-1522a5-M0
Micraurstems Site Preparacion Gaide ER—0578B-FG
Micro¥aXl 11 Hardware icfoermaticn Fac (foe Bad3 AP—E™ AL a0
MicrovAX IT Hardware infemadion Bo ofer BA1ZE) - ZXN A S B-LrE
MicreyiT 1T Hardwars [rlerowzico Kit (s H9642-T: O-EXNAMECT
MicreWATR 2800 Costemer Hardwore Information Kit C-ZNAES-ZZ
MicreVAX 380 Cuscemer Eexdwars: Informatios it (for HO644 - -ZMAEP-13T
hikcrasion 33K Chaner’s Maooat (BAE3) BH_padAh. OW
Vaksraton S50 Darnei s Manuwt (BAR]E: ER-I718a8. O0F
Vaistason NG Joner's Manoad 1A EE-10684-00%
VAakstazian IGFR Ommer = Gfanaa 1R 1BE CE-1054 80w

Relgted Dpcumentaticn B3



Theonment Title

Oriber S50ma e

[

Diagnnestios

DECHLD Ralereaine Cand

DECIT Yser's Manwal

EEOF User's Manesl

XXOF DECELD Progeameung Czed

Yoo vAY Diagmestic Mooitor Blherrel Server st Duide
MicroVAX Dduanastic Muniter Hafineace Tuxd

Micra VAN, THagraAic Mociter Uses's Guide

AV-F140h-MC
AC-FOSIDMC
AR GRS BT
=R OP-M
AA-FRTACIN
AV A AT
As-FMraR-T

MNotworks

JR—

Einertier Transceiver Testar Dizear's Manual
Vaxmmii= Metworking Mannal
Vas NT Exersiser User's Goidc

ERE-ETETI-1I-
AA-YS1ZC-TE
AS-HI0EA-TE

B4 FKAS47 CPU Systam Maintenange



Index

! (oomoent. command ), 52
OE utility, 4-10
o uhlite, 406, 435

A

Apreptence Lesling, 424

]

EBOOT comrnand. 3-18
Boat devices, supparled, 4~19
Brat flags, 315
Eratstrap
conehitione, 3-6
device names, J-LE
initialization, 36
Buz lenmth [DSSI, 2-I1

C

Cahbling
CEL 2o memory, 1-10
DSEE, Z-a

Carke memory, 1.3
CFPA chip, 1-4
Clock chip (C20LEY -4
CMCTL chip. 1-5
Comrvent fomenand (1. 352
Confiruration, &1 te 2-16

ard medule grder, 2-1

DESI, 2

dual-host, 2-128

majez, 22

workakeat, 2-14
CONFISURE eammand, -3 333
Connector. CFU 1 memory, 1-10

e e Tl ™ i

{opsole commands
aadress spees oamital qualitiers,
a=1a
adergss Fpecilmrs, G-11
binary load and wupioad i, 3-50
BOOT, 3-12
D imomareent, S-E2
CONFIGURE. 3-22
CONTINUE, 324
data control qualifiers. —14
DEMISIT, 3-25
EZAMINE, 555
FIMND, 5-25
HalT -0
HELP, 3-3¢
D=TTIATAZE, 332
keywords, 516
liat. #1&
MOVE, 3-&3
WEXT, 3-3&
gualifier and anrument
carevenloens, J—1F
gualifiers, 3-14
EEFEAT, 337
SEARCH, 3-8
EET, 340
EHO®Y, 5-43
START, 57
symiobec agdresaee. 311
symitax, A
TEST, 3—48
LireTAN], 349
X {binerT load and onload:. 3-50
Console displers, $-12
apd FRUs5, 417
Consple error messages, 422
listof, 423
sampla of, 4+-14

Index—1



Coneale L) e

restari reudion, -3

spaeeial chavraceare, 3-10
Lomsele porl, Lesiing. 439
OOMTINTE comsmaed, 324
COBIG, 1-6
{luTrent and power vale=s, 9-15
C¥AY chop, -3

D

DEFOSIT command, 35
Dhutaled local sddies=s apace map,
A

LMzEnnstic execakive, 4-3

error field, 4-15
Dizsnestic wa5cs

list of, <3

parameters for, 4-%
DRVEXE lacai program, 430, 443
DEYTST local prosram, 430, 4
DishI

bus charzeteristics, 1-T

bus lengsh, 2-11

bz termination, 2-11

czbling, 2-9

corfigaration, 24

drive order, 2

daal-post, 2-11

dual-test configuradon, 2-12

nace IO, &—d

node name, chanpme, 25

teering with HE281 loophaek:,

420

anktgoe addresses, 4-20

anit nomber, changing, 2-7
tual-fiost

ceambilivy. 2-11

coofigusation, 2-13

E

Lntrw and dispatch codie, 3=2
ERASE iocal program. 4-46

Ermar messeEes
coneole, 135t of, 4323
corsnle, 2=vonle of, 214
hall, +-4%2
VME, 434

EXAMINE commend, 326

F

FE :|.1|‘.'i]:|'.3.', 431
FINI ppmmand, 1-%8
Firmwara, 16, 31 o 358
POERE-UL Sequence, o—4
Floating point accelerswor sCFEAL
14
FRils
apd consale display, 4-=17
Frcer, on KARN modole, <38
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