VAX-11/725
Diagnostic System
Overview Manudal

mﬂaﬂﬂanﬂﬂ






EX-DS5T25-LIG-001

VAX-14/725
Diagnostic System
Overview Manual

Prepared by Educalronal Sarvices
of
Digitat Equipment Carparation



51 Edition. February L1484

L Digital Equipanaon: Corpozation 1934
ATl Righes Reseryed

The information o this dosument :5 susiest fe change wilbous nolice nd shosld notbe
consttued a5 o eommument by Dagital Equipsnent Coeporaticn, Thgital Equipment
Ciorpornlion issarmes na respongibility for any erears that may appear in this document

Printed in USA,

This docament was sct on & DIGITAL DECset [ntegrated Publishing System.

The Fallensing are wademarks of Thigital Equipment Carparation:

dlilgliltia i

TEC

TR mate
DEC:=rt

DEC ey stem- 10
DLCSYSTEM-20
DECLTS

DECwrier
TTROT.
KM

KMS
MASSHLS
FLIF

P/OS
FPrafessional

Tagiribons
R5TS
R5X
LUNIBL &
VAN
V5

VT

Whork Trroseessoy



T S ko —

Ik

LI (L R

non hm b bm L L L e Le Lk LNLN LA B Gl [ I B B —

s e G0 -] B R s b g —

Tl hJMMMMMM!U!U!U!\J!#!H!H!H!«J;-\-'lgw-'ll_-\.'l!-\.i'!-\.i'!-\.il!-\.il
o e
- — — — _— =
i_ui,u'_, Ly e i bd — D

Lo Lk Ll 0 0t
e e s b BB g e

bed =

CONTENTS

Page

INTRODUCTION

o I I I 1 PO TIPS P PP 1-

WAL T2A DIAGNOSTIC SYSTEM STRUCTURE. e 1-
DIAGNOSTIC STRATELY .
VAN L /T25 REMOTE 1AL Hﬁhlq EIF"TiD"‘J ................................................

b Lopa —

COMNSOLE SHESYSTEM

TSTRONILCTTON . -

FRONT PASNTL CEI""-ITF!_DLL'-. ‘-.hD I"'-ll'.ll'[_ -";1'{}}-1"1
Six-Posstion Kevleck Swilch ..
ALTO. RESTART Swilch.,
State Indicalor =1

COMSOLE MO0DES ... o tte R et et et 1ottt et h e E et o taee S

COMSOLE COIAMAND [ ANGLAGE e i R
Contre] Charaeters.. SRR |
BOOT Camumand .. ?' 10
COMTINLIE £ nmmanrl SO PP PP IPRPURPRIUPPRIRIRE. o |
DIRECTOR Y {'nmm:and RO | &
EXAMIMNE and E'FF"‘DSIT Cumnm] dh ............... ettt rae ey ae et ——— - 2-11
HALT Command . ekt rere et s
Indirget O |.'I-T|'|1'.|'|a-:|T!|Ii e e
INITTALLAT: Cnmmdnd e e
1OAT Commeanmd ..
MICEROSTLE Cun:ul:h L-lj
WEXT Command.. e,
REPEAT Command ... ...
ETART Command ...........
B R A 5 P 1 OO
B A LT i LT I e oo s e e e e et sy et E R SaEE sy p e s s

MMF}JMI:.?I":J
e e A e e —

Y
= =l

I-d

i
I
1

B4 0D 5 43 b L b
'_.'_.'_._._.._.._'..-.-.—.—
O LT | J R LRy PR Ty

CLLI) ARD WARM START FUMNCTIONS

COH.D START {ED'DT]- OO RPTRROPPPPPPRL o] |
Console Subsvstem ,"L-a_.hl:l]l_ -:ln ‘1| l.',_-;:ulrl s,m,”-' SRR TRNURSRRPRNUURI. o |
YWMBEXE Operatian .. PP POV UPPTUUPPUPRPTTUPI. o :
EYVEROOT.EXE {}pcl'a:inn O P TR PP ORI o |
CAGBOOT. EXFE OIEIALIN .o e een e e 370

AT START (R ST AR T oot e me e e e mbmtrans rare sreeeesenen 3=L1
Restart Parameter Hlock (BRPT e e e e e e 3-8

iii



1 —

Ex Ix Ix E»
T

A

it lm e L
R O P )

uno

LFE I L )

fm O S S S 8
P —— — —

|

P R
—

L= -

e P T e N R R e |

JER TR

k2 —

CONTENTS {(Cont)

Fage

AR AGNOS LIS
LI I T 13 RO 4-1
LA LG THE MICMUON e e 4.2
WICERODIAGNOSTIC MONITOR COMMANDS e 4.5
RO NI I  I O o L E E E P 45

CFAR-IL/TIS DIAGNOSTIC SUPERVISOR ANDY LOAD PATH

i Y 51
LOADHMNG THE SLIPERYISOR THREOLKGE THE PRIMAERY 1LOAIT PATH... 51
Loading the supervisor OFF-Line from the [hagnoste Distribotion sk ... 3-1
Lozding the IZIi:'.gnn.t;‘:ic snervizor OFF-1ine From che Sestem Lisk .. 5-2
loading the Sunervisor On-laas from the Dwseribucion sk 523
5-3

l.nading t7e Supervisor On-Lans Mrom the Syestem Tisk

LOADING TIHT DIAGNDSTIC SULPERYISOR THROUGT TH:'

SECOMNDARY 10AD PATIL. TSR o= |
Couseuting Dizpnuslics Tur lh:: T_md |'-'1L|1 A
DAGNOSTIC SUPERVISOR COMMAMNDS 6

EXECUTING THE LEVEL 4 DHAGNUSTIC FROGEAM

LOADING AMD EXECUTIMNG THF T FYFI 4 PHAGROSTIC PRONTEAM LoA-]

Loadizg EYEAMA Cram doe TUISS Tape Cartidge . v -1
Loading and Freowsiog FYEAMA Trom 1he sk Pack., e, f-2
Brcouling EVRKA A s -2
EVEAA EREOR INTERPRFTATION AN LOUP CONTED . o 052

CHSTOMER EUNNARLE INAGROSTIOS

[SFROTLCTION | PR Y
CHED MESNIAL Y ‘HT‘-‘: Il |'I-1 fﬂ“‘-;ll IGUR.-"LTT':IT"- PR o |
I I | 11 TR LA
AUTD Melonde Tvibilion. oo bbb i Gr1e o bin 1-:
ALTTO Blade Messisus e i i cireiini e i G e K
ALTO Made Errdns.. o i i i B e e e rrree e e T-n
M MO E . o e e e e e e e re atee eErEe eeaeeerreeesreeeaet e ra—an T-i
% B LS T el s Tt 1 | TR TRV TR -
% i LS B o B o 1T TR T13

L



CONTENTS {Cont)

Fape
4 BUILDING AND UPMDATIMNG THE S¥STHFW IHSK DITAGRNESTRC ARFA
8.1 L L A 0 SRR #-1
B.2 BLILDING AMD UPDATIMNG THE IMAGNONTH, ARRA o BT
5.2 Buitding and Lpdating, the Diagnasric Arca with the COPY Command..... L -
5.2.2 Buiiding and L.pdating, the Diagrastie Area with UL ¥-2

APPENIHX A ¥AX-11/725 INTERMAL PRI ESS0OR REGISTERS

APPENIIX B MECEOIDAGKSTIOC MONITOR CORM AN DS






CHAI"'TER 1
INTRODUCTION

1.1 MANLIAL SCOPE
Thiz manual deseribes the wse of the ¥ A X diagnostic system with che VA X-11,/723 compueer sesem. Bt
cuvers the fofloaring wopics:

¢ Comsole commeands

o Sell tes)

o Microdiagncslis

® Levels 4 and 3 maceodiagnostics

v Diagnostic suprvisar

*  Custamer Tunmable diagnostics

*  Maintenance disk
This manual serves as a relerence for Field Service engineers aod a5 o resoorce for Tield service,
manufacturing, and customer training programs. To wse this menoal, the wser should be Familiae with
VAX architecture, VAN YME software, and VAX-101/725 hardware.
This manos] is pact of g eor-level documenletion set, as sbown in Figues 121,
Thess lour levels of documentalion form a progression Toom peneral w specilic. The general level being 1he
VAX Bigenostic Syrstem User's Gaide and e specific boing (be Déggnosric Propeam Listings, Toapply
the VAX diapocelic system effectively, the usce shevld become familiar with cach dcsumentacion evel,
The FAX Dhagmostee Spstem User's Gudde contains stahbe information thag applics to all ¥ AX pammuer
svglems. LU explains the YAX diagnostic systcm structurg and scrategy and the warions usce of the
diagnestic supervisor, The KA4X Diggrostic Nyseam Liser’s (ruide is available in hardeopy and micrafiche.
This manual, the VAX-1] /725 Diagnostic Svstem Overview Muanwal, 15 available o hardeopy, micro-
fiche, and ASCIH files. The manuul may be revised perodically. Revistons will be available on micouliche
and magnetic media and distriboted with other diapnostic svstem mecouliche updetes,
Propgram documentalion (les and program Bstogs are avadable oo nocrelicle aod mogieic medn. These

are revised and distrbuled perodically, The program doecwttentacicon files give wiormatwoan that klps the
wser fo elleciively use the dugnostic programs,



WaK DHAGROSTIR FRINTED
EYETER USLIFE GUIDE — MICRAFICHE
EVMDX PROCESEDR PROGERSOR CURSYSTEM
OIAGNDSTIC SPLCIH G CPECH I SPECIFIC — WMICROFICHE
PROGRAM OYERWYIENY UVERVIEW OYERWIEW | — MAGMNETIC MEDA
Ik OE K WANUAL Ml A L MAMLIAL
CIAGNSSTIC PROGIAM - !'.‘flﬂﬁDI—'r"_C.'-IE
GOCVMERTATWOMN FILES — MAGRETIC ME[MA
DAGNDSTIC PROSGRAM — MICROFIMIIE
LISTIMNGS — MAGNETIC MEDIA
TH-2134

Figure 1-1 VAX-11 Diggnastic Bvstem User Documenlalicn

Pigital Eguipment Corporation alse distribules EYNEY, the ¥ 4% [Hagmostic Index, on miceofiche and
mapnetic media, EV NI cnables wsers o keep up witl the periodic changes wnd additions ga1he YAX-1 L
diagnestic systom.

Takle 1-1 Lkt relaced dovomentation,

1.2 ¥aX-11/7I5 DIACKROSTIC SYSTEM STRLCTURE
The VAR-L | diagnoslic stoucture consigs of the following six prograo levels.

Lerel 1 - VAN YME-based Opersting systemn diagnostic progeam using logicul or virloal queus
1A, sueh as.

YAX Syvscm Diagnastic Dexsrciser)

Lorel 2B Diagmustic supervisnr-hased diagnosi’e progizuns restzicied Lo runnine onder ¥ anly
ueng phyeicul yuews 170, soch as:

Certan peripheral dispnostic programs

Eevel 2 — Diagnostic supervisor-bazed Bapnoetic proerams chat can be roe gt eoder ¥YAX/YWS
[on-line] ar in 1he standalons mede using physicel queue 10, such as

Formatier and reliabilite Tevel peripleral dlngnustic procrams

1-2



Lavel 3 — Duapnostic supecyvesor-based diagnoslic peogranms (il can be mn b standalens cwode ooy

wsing physical gueus 10, such as:

Funcricmai level peripheral diagnostic programs
Eepair Ievet poripheral dispnastic programs
CPL chaster diagnostic Trograms

Level 4 — Standalone macradiapnastic proprams that run without the supervisor, such a

Hard-core instroction set

Level § — Comsole-bused dingnoelic prugrams thal ven be can in ihe zlandalone mode only, such ws:

Microdgmosiics
Microdisgmes e moniioes
Cunsole divgmuos lics

Table 1-1 ¥AX-11/725 Relabed Docomentation

Tith: Crder Number
¥AN-11/T25 User's Guildes:

Dapaostic Fysienr EK-YXI11D-L1G
DM P22 Mulr-Funcrion Commanicalions Teeenfaoe EK-DMF32-TU0

Hardvware
RO Liserr

FAX-1] /725 fustgllarion Gruida

DELUN A Liver Guide

1725 Fleld Matnrenanee Prine Ser
RC25 [k Buhspseewm Operation Crulde
ROC2S Disk Bubspsten) fustallapion (fuide

YAX-11/725 T'echnical Ilescriptinms:

Clemtral Frocessar Lnit

Memory System

Fawer Spvtem

FEIWY Flagting Poist Acceleralor

KAFI0 Remore Digprostics Option

B4l l-A Mownting Box and Pover Svstem
DMRIT Spnc Comtroller

VAX-11 Handbhoaks:

Avchizecrene

Hardware

Nofrware

VAX-1T Heferenve Munual

EK-11730-UG
EK-CR725-1IG

ER-T250T1-IM
EK-DELUNA-LIG
MIP-O17 2808
ER-ORC25-00
FERAORCIS-IN

BK-K AT
EE-M5730-TD
EK-B5130-TD
EK-FPFT30-TD
EK-ECT30-THM
EK-BALL-A-TM
EK-DMELI-TM

HEHR-195 k)
ER-217 )
EH-214E2
BEE-VAXAR-EM
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Cherlspping four levels (levels 5, 4, 3, snd 2f of the digmnssic system scrconre is the Customer Bunnable
izgnostic (CRIN. CRID 5 a special program which simplifics the cxcoutinn of thess dipgnosiios will: o
single command. FBefer to Chapter 7 fur Jurther informacien on SR

Mosl diugnoslic proegraomes Ut lest peripheral devices eoe nol processur-specilic, They rmm on the YA X-
115725 processor s well ae on otber VAX provessors, These oroprams are called transpoctable diagnos-
liwg, They are dentilied by e letter Vous e second character of e Jive-character program (For
exampls, EVREAL

O the diagrostic programs that tosr o VAX-TL/725 svstem, some ane umosportable aml seme are
pracessor-speefic, YAM-11/T25 pragessor-spceitic dipgnosue progeaims tre wleatihed by the letler N ax
the second character of the Five-charactor pregram oode [for coample, ENSAAL

aee the WA X Diganostic Index, Y MY, for a eomplate e of VA X disgnostic peogiams, Refer Lo (e
appropriste progran docamsentacion file w answer gocaions cercerning, the vee of 307 specitie diupnoslic
Proprar.

The ¥AX-TLST25 disgrnustic syslem provides Mlexipilily concemming the lnad peihs and excegtion goniral
ul dillerenl progcem levels. Tor siumple, the dwgmostic supervisor ead level 2 und leval 3 programs can be
lwaded Trem eicher the console load media {TUSS tape drve) or from the svstem disk. I che primany mass
sforage load path does nol work, pooperly. e TU3E can Juad disgoeslic poograms, which kelp to repair the
load palh problest. (Befer to Chapter 3.0 Alchewgls level 2 peograrme wre Mexible and run in the oser mnde
af i the standalons mode. levels 2R, 10 and 4 programs orc Tess flexibie,

L3 DAGKDSTIC STRATEGY
CED forms the basis of the IMGECAL strategy For VAX-11T/T25 svaten imailenance.,

The 5V utility can be used tn gonzrate an crror o renott. Analyss this coport 10 alate (e prolilen Loow
Tuling sobsystemn or aption. [arther testing can ba done wsing on-ling dizggnostics devels 2 and 2R) lor
Tuwlt isolation. T the system @5 aff-lne, CHRIY can be used to idenrily ohe Failing subsvaron or aplion.
Tndividual micradiapnoseics and level 3 macrodiagnestics then can be used t0ig0lade tooa ficld soplaccable
unit. '

Lenplecnentatior of 4 specilic diapnosue stratepy 15 sree-dependent (L5, GTA, FOJEOPE].

14 YAX-11/715 REMOTE DIACKOSIS OPTION

The Eemare Diapgnosis Opion (KCTI0F b insleiled in e YAX-DT1T25 sestem oo sllow un operator at a
renare erisinal (Al o remicle support Center) 10 peclorin U stane opecations e the local operator at the
evslem coasale teroinal. These operalions nclude Booting the operaliog system, controlling che svseem snd
commuynicaring wirth 1he user progeams, and loadwg and ronning L Jagnoslioe. These operations are
enabled only when the Tocal operator sefs the VAX-LL/T25 kevewitels 1o Lhe REMOTE or REMOTLC
IM5A BLE position.

The Jucal DIGITAL Field Service representacive initinees any regoest For remarg SUPROet; customss s3te
persunnel are nul imeobved in this procedure.

NATE
Mormal system operalion Toc the VAX-11TL5 sys-
tem i mot allecied by the installufieo of the KCT30
Eemole Diapnoslic oplivn.
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CHAPTER 2
CONSOLE SUBSYSTEM

Il INTRODUCTION
The YAX-L1/T23 censule subsystem is an important diagnostic ool 1L enebles the uperator to perform
1he Tollowisg Tunctions:

¢ Srarts and stops the CPU instruclion set processnr

*  Hxamincs and deposits informaticm in fucstions i main memery 1/ pepisiens, processus
registers, and infernal cegisters

*  Coatroli OPL exceoution

The consule subsystem hardware eonsists of a dedicaed console Lerminal, switches and lighes on the frant
panel of he CPL cabinet, dual intcgral TUSE tape cactridge drives, snd remnte acecss port,

The VAN-L1/725 cunsole Tons in two modes: the program and console T/ modes. These modos aec
mulually exclusive. One of these modes is always cnabled while power s epplied 0 the sysoem.

tn the program L/Q mode. the comsele werminal Panctions like 3 gsee termnal on the YAX-11/725 system.
N passes characiers between Mesll und the program runmning in the CPL.

In the consle mads, (he CPL is o the idle Joop and receptive to consals gonumansds.

The CPL. cnters the eonsele 170 mode when the Trent panel keyswicch is sct 1o cither the LOCAL or
REMOTE positinn and ane of 1he following eocurs:

o Power @5 cveled with the ALTO RESTART owitch in the OTF pesition.

*  Power s cveled with the AUTO RESTART switch o Lhe OM positann, if the restarg atrempe
FER

*  Power 35 ovéled with the AUTO RESTART switch in the QN pasilion. i the cold start fails.

*  Power s oycled with the ATTO RESTART switeh in the QN position, if belh ihe warm and
the cold slarl atlempls fudl.

* A hoot, continug, ac sEH consale commuand Tails.
*  The operatar cypes CTRL/T on the console lerminal.

*  The instruction set processor exeentes & HALT MACEO-32 instruclion. (Sec Table 2-1 far
TALT codes and their meeanings, )

2-1



Table 2-1 €171, Halr (“ndes and Halt Coenditions

Code Halt Conditions

an alt command - piven by the uperator while e processor & o ie Ceesole made.

al Self-tese wus soccesslul.

el L.PL) Halt = operator teped CTRLAT wlhile e mackiog was in the Pragram megde.

113 Typed by the console v a pewer Tail restart, Thss aar appear "n tae hale message

114 Invahd inlerrupy stack (I5) oz unable 1o read system contral ook [0 R)

(b= CPU double criorn, A scoend machine chack ooowrrssd heforz o poevinus one coald  be
reporied,

(] CTPL Hali - CPL exconced 31 halt mstruction i Lhe kernel mode.

07 Imvalid system conirl bluck {SCE vector fois <0100 of e SCB vestor =1

(i Mo pser WS - 30T vector bus =000 = 2 wily no user WS ingialled,

[ Error Pending vun HALT  processer wos Iadwed by g CTRELAT Before an rroe hall gould b
perlormed.

0 Clangs Mode [Tom inlernad stack iastrction was cucoured when the FEL <15 bit way set.

0k Change Mode 10 intereup! siack inscmetion was cxccuted when the cxeeption vector for
chage wads had hir =8> sex.

{II.“_". BB Bead kreat — unearrectable mermnery error occorred shen CPU mied o oread sa

cacgplion of inferrupy weotnr,

When Lthe CTL cnters 1he consals mnde, it peints an the eonsols terminal:

A guestion mark fnllowed by a twe-digit halt sode (Table 2-10.
The address contained in the prugram eveoter {PC).

The sonsole prompl symbol, ==

Tar example:

P

el R

CTRL/P tyoed at the conscle terminal

|
2 PC=nnnnnnnn 1 Halt code followed by the PL address

! fomsole prompt

2-2



21 FRONT PANEL CONTROLS AND INDICATORS
The Front pancl of the WAX-TEST28 sestem has twe swilches and Tour indicador Lights, These switches,
indicagor lights, and cheir Functions are identilied beluw,

121 Six-Pusition Keyluek Swilch
The six pusitions of keylock switch and Jie Cunciions of cach ace shown in Table 2-2,

Table 2-2  Functivns of the Six-Position Kevlock Switch

Paxitian Funitivn

OFT Mo pawer o appled o the CIL ar o mcmnry.

STD BY Power 3 applied 10 main memary, the WOS module and o the TUSE tupe
drives.

LOCAL Mowcy 18 applicd o the CPL and to memory allowing the CPT o eespond e
corzale commands, The remote access port s disubled.

LOCAL/DISABLE The C1PL dace nat respond to console commands, hueever the consols terminad

REMOTES I MSARLE

KTEMOTL

functions as g uscr terminal. The remole access porl & Jisabled. The BOOT
prsition of the ALITO RESTART swilch iy ignored.

The consaole terminal 15 disubled. The cemole access poce 18 epabled, allowing a
terminul comnectsd o i Lo be used 25 A user leeetioal. The CPL docs nog
respond o comsule comomands Erom s remote tecminal

The remote termional Tonelions as 1he cansele wrminal, The eonenle terminal is
disabled unless enabled by the reooie ferminal,

222 AUTO/RESTART Switch
This throe-position switeh controls the machine in 4 power-up seyuence, power cestoration and sofoware
crash. The three positions of the AUTOS/RTESTART switch and the Fonctivne of exch are shown in Table

-1

2-3



Table 1-3

The Functioos of the Three-Fasition ALUTO/RESTART Switch

Fosilion Funclivn

OFF The svelem balls and prinls the vonsoie prompt * s o= after loading the micrg-
eode ar execuling o ITALT mslousciivn,

O The systcm laods the oucrocode cod bouletraps the syslern disk osinge the bonc-
sirap sanunand peocedure (DEFBOC CAMDT autone Lically, i une of the Tuilow-
ing canditions aceur
. [Juring initial powsr up
- AMer a brief power failure
. Aler the CPU mucrocede detscts an ermor condition (HALT instrpction is

gaeculed o the kernel moode

BOOT This momeenlacy conlovl posilion mebuots the sestem (uszne D100 W)

when Lhe svelem i o e comeols mede (=m0 dispizyed on the eansals
Lereniniih,

2.1.3 Siate Indicator Lighis
The functinns of the stace indicator lights on the front paoct aee shoewn o Tuble 24,

Table 2-4  Front Pancl State Tndicator Lights

Light Tun¢livn

Rl The processor CIML i execulilg wislous LLoos.

B O The de weltages acc applicd o the svslom.

R/ Remote diagnnatics procedures are heing perfarmad on the sysien.

2.3 POWER-LIP SELF-TEST

Om initial powerup, the WAX-11 /725 console subsvsiom goss throogl a sequence of evenls Ll s show
in Iigmree 2-1. IF the self-gnable switch (5W 1 on E47 of the WOS moeduls {M#394, slot 3] is OFF {lighy),
the ponsole microprocessor perfneme 3 tast of the +13 ¥ and =13 ¥ powes and the PROM pasiden sell-
test. IF SWT s O (law), the PROM resident self-tear i yvpassed,

2-4
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During the sell-test the ward “COMNYxyz"™ iz printed on e console terminal. The "™ designatinn will
vary wouording oo the version of the comsale program. Bach letter end digit of this word & a serics of
sublest vumpletion Muaps, One lecter or digit of the word “CONY L™ s printed belveen sach subtest and
Liae Jasl Lwo digils are prioted al the end of the tes: (Example 2-00, The el lest sequence s 25 Tollnws:

Print <LF><[Ra>"(C"

Start Felf=Test (power-uyp:

LT

Frimt "0O" : PROM CHECMSUM Test

Frint "H" ; USARTs Loamback Test

Primt '"y" ; USARTs Dual Address Tesat
Frint "x* § RAM Float 1 Test

Frint *yz" ;] RAM #March Test

CONYmyz  £1)

VERSIGH wxxann {2}

rrERPOWNER LMD 137

>»>LJC [ONSLE.CPL INERGION wy [(3al
FFAL LS5 20800 MMIE.CRU INVERSIONK yv (3hb2
ArELSCSFSCCEOD POWERLLFRU IVERSICN ww T3
»»25F0 OB €3C)

Bl HETN

P> CODEODQLCMP 043 .
>xrLACSEIDEQ] FP.CPU INERSION yy [4al
Pr>LFCF5:1A00 BITFLD.CRU IVERSION vy L4kl
oL FCSEIDO0 LML CPU IVERSICHN wy {hel
X>¥LFSCSIB300 BASIC.CRL IWERSION ww rédl
FpaLFCI5GBG0 AUELE..CPU © IVERZICN yy¥ thed
ual ]

e rs )

Fxamplc 2-1  Printowt Produced by the Consolz Termninal as the CPL Enlecs e Conzole T/ Maode

MOYEE
The console messuye sod the subbests performed
may change as laler versions of the program micro-
core are relensed,

I{ an error is detected while checking the 15 ¥ power, or during a subtest, the console microprocessar Lkps
om that Tuiling subeest, The Lwa BAM subtesls have = lailing subtest errat message. The other subicsts do
nal print a lailune messagc,
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The PR resident self-gest is oas Dollows:

«  PROM CHECKSUM Test - The PROM code i35 verilied by calculating a checksum an the
FROM and compuring it o a koewo checksum stored in the last location of the PROR.

o USAET:s Lucpback Test  The thieee USARTs are recilied by sending oul data and reading it
buck viw o wrapanound Tunclion ia the USART:.

»  LUSART: Dual Address Test — The chree USARTS address cesponse s verilied by wriling
dilTerent data 10 cach LSART command register, then reading the daca back, This ensures thal
cach USART cesponds anly o its wnique address and aa ather address

» BAM Flogr 1 Test — The K AR data cest checks the B AR data bincs, che First location of BAM
(4006 hex) is repd Swrite tested with a pattern of ones (11 Floacing ctheongh a figld of z2orns (00,

Failing Test Printout:

Expuvted | ST |
AAKKEXXXX NEXEAKXNX

s EAM March Tesl - The BAM march west wriles 2 backprownd of e, then marches o throwgh
. This leaves 3 backprownd of 18 (heowgl wluch o 0 25 macched., This zubrest has o delay
inserled w50 ihal the RAM relvesh hacdware 12 also tesled.

Faiting Test Princgut;

Expected Received
LSS b ) LS S

24 CONSOLE MODES

Immediately Tollowing the completion of the scif-test, the CPU enters ome of throe mades depending npaon
whether a tape cartridge i inserted inte s TUSY tape drive wnit and whether that tape containg the consol;
or mnicrndiagnostic files. The mode entered 15 indicsted by the cominle terminal. e prines either the ROM
idle loop prumpt (RO =} the comsule T/0 mode prompt (>3], ar the micromonitor mnds prompt
{MIC ).

Il nw Lape caortridge is foserted 1o either tape drve wie, the CPU enters the BOM ale luop mode and the
console terminal prnts Qe ROM= prompl. The coeole subevstem slave in ROM idle made until
CTEL/C & typed. Wlen CTELAT 5 wvped, e console subsvstem perlorme the sell-lesl apain and then
looks Tor a tape cariridpe o one of (he drives.

If b console fale (CONSOLEXE] is found on the 1ape carridge inserred anbe & tape deive el the
consele reeminal produces a printows simidar to Example 2-1 and the CPL engers the console 170 mode.

The steps indizated in Heample 2-1 are ontlined below:
1. Those sre console sell-test Flaps.
2. This 15 the console propram celease version.
3. The bool bBlock insleuctions are execuled by Lhe console poperoprecessor. They load the Mile
COMNEOLEXE Teodn (e eossole tape carteidge win 1he TUSS drive unitl into Liee TFU wrtable

contre] stare (WOR), The cangole promnn U= s prineed, The wdweet covumand [le POW.
ER.CMID is googssed on the ganridge. The commands within this file amne perfermed,
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5.

3

. Load lhe bazie copgcle microcede freoan the fule CORRSLECEL Gatn the CPL WS
slartioge al miceoaddress O

Ir load fhe wemnry managemen:, interrupts, and excestions micreode framn the file
WMAWITECTEL ima the CPU WOS starting at mocrozddress AU [hexd.

<. laosd the mittalizng mismocode Crom e Jie OWERCPE e e TPU WOS starliog
utl microaddrese QEO0 (wex).

d. Startche CPU microcode running sl miceoeddress 08 (lex). This microccds jumps tohe
TNIT sequence st micromldress O EOJ [hex). The CPU s initialized, che first G4 K bartes
of powrd main memeory 15 found, and the presence of the Intemal disk controllce (T13C7) and
Llhe floabinp-podnt accelecator (FPA) is noted,

. The consele microprocessur wails Tor e CPL iitdelieaen sequense wo be complaeted.

The mdirect corenand Ole CODESLCMD i aceessed on the cartvwdes. The cotitands within
Uuie Mie are w0w performesd.

These cammands Tnad the micrnends from che files o che cartridge mta OFL WS sturting at
the addresses showm holow:

Siep File Nume CIU WOS Address (hex)
4a FIr T LY
41 BITFLDCPL 1AL
4 CMOPL T120K)
4d BAasli U FPLI 220
dg QL ELECPL 1T00
4f LD CPL 4000

The indirect cosmzzad Ule CODEQOLCMD 5 0ne o fowr passibie command files thao can load
selectad miceocode inlo the CPL WS, The fle wsed depends on the presence ot the FPA and
the 1D, (The 1 s nan used in the YA X-1 1,723 svstem.) This prosenee is determined by a
value passcd to the console microprocessor from the exccution of the microcods a1 OT00
(PR ER .CPLY. The valuss: passed ta the eamsale aticroprocessur Lo indwate whick command
filz &8 pacd are shnwn bolnw.

Value Returned

File Used FF4 1
CONECD R 0

CoOHMRI_COMTE 0 1%
CODEDZOMI 1 (¥
CODE ChID 1 1

*Loindivates presence
The CPU L mitieliesd 1o 4 kaowen slale,

The console pramp is printgd, The comanle subsyitem 5 now ready to perlorm any console
Gl AT .



I the CONSOLIEE file & wot Tourd and the mueradiognestic Gle {ENSAAEBXE) is found on the fape
cartridge inserted nto o dape drive woil, the CPL eotees 120 micradia gnoslic manapor mede (gee Chapter
4], and the console terminal prime the MIC= prompt,

1.5 CONSOLE COMMAND LANGLAGE

When the CPL s not cxecuting instructians, it is in the cansole 1700 mede idle loop. In this mode, che CPU
i receptive 10 consale conumands. Those commands cnable the weer to cummunicets with che YVAX-
11725 Neeswears: from the consola terntinal. A console command iz spevilfied sither as o conlrol charecter
(CTRL/C) o7 2% a single letter or word wech aptional moodifers.

This section covers cotnmands that are VAR-I LTS prucessur-specii,

.51 Canstrol Characters
Talie 2-3 dists che conteol characters and Lheir Tunctions Tor the consale L0 mesde,

Table 2-5 Control Characters for the Console TAD Ml

Control Character Function

CTRE AP (proeram 1,0 noude} Aberls the coceenl cominand, prols halt messags, and roiwens
the cansole 10 e consele 1A0F mode idle Jeop

The codsole princs:

P ICTRLSP,
2R C=nannrnnnn lHalt message.
= 'Console tdle
'locp.
CTRI.SC Aborts the current operalion and relurns fhe cansals 1o the

consake 1A mode wle Laop

CTRLF {console 170 mods) Sume as CTRLAC

CTRL/TC : Abors ecceplunce of e current dnpur ling; nstructs the con-
sole program Lo cethizd o the idie lanp and reissne the vonsole
pTompr

CTRL/SS Stops Lthe 1crminal from printinge the surment outpul: valy Son-

ol clineacters are reengnized while in this state

CTRLSD Fcsumes printing on the teminal after CTRLSS 15 wéued
CTRIAO Franles and disables the sonscle priniaul
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152 BOWYT Command
The BUHXT coinmand is:

B =apacc= < TV EH-sloot=|[=spac-—slovico-namg =k (R

Thiz command Icads and cxcoures 8 bonsitrap command file from a drive device (TLISE)

x>0 ' Loads armd execptes DEFEONACEE from
! the default tape orive.
=3B pUD I Loads ard executes BDUQBAO.LEE from

! the default tape drive.

LAY COWTIMVE Comnmand
The COMNTINLUT command 5

=il Re

It the O clock s runoing, the SORTINUE vommand restarts execation of a halted peograom al e
arldress cwrcently in the MC.

If the {PL. clack is nat runping becauss of @ wierooods break puint wr the CPL s in the microsten mode,
the COMTIMUE command restarts the clock and (e consule remaies in the comsate £703 made.

254 DIRECTORY Command
The DIECCTORY command is:

DIR~CRe

Tz cospenand peeols Lhe dicectory of wpe caccridae that is cither insered ingo 1be defaull TUSE lape
deive or iserted o a specilied TLSE lape drive, uy shown helow:

233DIR ! Frints the directory of the taﬁﬁ
I 9ngerted in the default TUSE drive.

#r*BIR DDmg ' Printz the directery aof the tape

' inserted 49n the =saecified TUSH drive
I €pbD: ar DD1:).

WOLE
Il only vne tupe curtridye 15 inserted, then the MR
cointand prints the dicectory on that tape. Hawes-
er, il one tape caricidpe is inseeled into cach TLS8
fape drive, then the DIE ¢vmmind priots the direce-
tory of the tape o the defaull Jdrive DD
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2.5.5 EXAMINE und DEFOSIT Commznds
The EXAMINE und DEPOSIT commands are. resnectively:

E /| -=qualiliee= [=space=<addresseCRe aml
Dl =squalificr=|=spaces-<add resssspeie e wlala s CR

The EXAMINE AND DEPOSIT comumands cre explained wopether becapse their formats ane similar,
Both camumands require definition of the addees space and siqe of the operand in additian to the addrcs,

The EXAMINE command rcads and the DEMASIT conmoind wriles wdatas st the ~address> speciticd,
The address and data Tengehs weed depend wpan Lhe qualifier e qualifiers specified with the command, I
no address gqualifier is specified, the defaull js (e lost used address wnd duta leneth; Tollowing another
EXAMINE vr DEPOSIT, cthe same address 23 that of 1he peevious cormand will be used as che defanle.

It mo duly Jenpth quoalifisr is wsed {Tahle Z-hp, rhe default for o phesical or victws! EXAMIME o
DEPOSIT i whatever the data lenpeh was in the previoe EXAMINE o DETYSIT.

Table 2-6 EXAMINE nod DEPOSIT Crualificrs and efinitions

Qualifivr DreFimil s

Data Length Qualiders

/B By
£ Word
FL Longward

Repetition (ualifiers

Moot = BExcoutes the EXAWINE qnd DEPOSIT <weaunt=—1 tungs
(anF PN T0MY, and examines the 4-hexadeciomal
addresa in physical address space, starting in lecalion 100

Address Space Qualifiers
Al Virtual Address: This docs not work unless mapping is set up

lor Lhe vittwal address ceferenee also. Yirta] addross cxamines
lhe disploy of e conelated physical address.

/P Flivszcal address
Al Inicraal Prosessor Register (APR)
(Listed in Appoondix A
L Cioneral Processor Hogister ((rPR)
FS) Machine-Idependent Internsl Kepister
LN Consule Microprocessor (ROM or HAMY A& consale [£0)

device may be exarmined vsing this command (===BEA ) FRaa
where ad iz an IO devies addrss OO throagh 700

e CIPL Woreiabie Concral Slore (WCE)
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Table 2-6 EXAMINE and DEPOSIT Qualifiers snd Definitions [Cant}

Dualkifier Dol livns

Internal Register Address Specificndion

PEL or PS Trocesser slatus longword

PC CPU peogram counter (GFR 1

P Corcenily active stack puinter {CGIPRE)
Fn Crenceal prrposs reaiiler (GER}

r—=i) o F {Hex)

Syimbolic Address Specification

¥ Last location

+ Mext location

- Previows Jucatinn

{ Last dela wied as address

The ~zadlress> inlormation must be ¢ither o one-to-sight hexadecimal digit, 8 register address specilica-
tiom § Table 2-68), or a symbolic address specification (Table 2-6). The inicial defaelo i 2eco; however, the
defuult is unpredictable when the address space 15 changed.

Fellowing another victual or physical EXAMINE or DEPOSIT, the defanic s che sym of the addeess [rom
the lost EXAMINE/DEMOSIT plus the dala length Mrom the kst RXAMINEAMPEIT, Typing a plus
sign (+) or g sign (—) for <addeee= (for DEPOSIT unly) geti this defuult. allowing another FPR or
PR EXAMINE/DEMMSIT, the delauly i the sum of the addeese from the last EXAMINE/EPSIT
plus ong, Lising PSL for the =addresss peclorms a longword celerence of the Procesor Sums Lamgward,
indenendent af the addecss and data length,

The -=dacaz information mmee be represenied Ty ang-1o-e3eln heaadecimal digie.
If more digits than specified by the data lengeh qualificr arc supplicd, the exira dipis 1o the left an

ignored; if fewer digits are supplicd, zerns arg appendod e the eIl Exooples of EXAMINE and
DLPOSIT commands are shown below.

2PDEW ! Examines the last locaticn examined
' or depostted imka.

=>E ' Examings the next Llocatian.

*>»*EfG €addrecs=z= ! Examines GPR regiater pymber
! faddress?,

*»2EfI “addresss ! Examines IPR register nuwmber
| <address>,

¥*>EfP ' Examines phygical <pddresg>.

#ARESY <Zaddregs > | Examines virtdal €address>,
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¥*>f PSL | Examines PSL.

*>>EfP/Y <address> ' Examines word gt phvsical <address>,

*>>ESfU OFF20 !' Exgmines congsole IS0 device 20,

*»»*E/¢ 30D ! Examines WCS 3BCD,

x> A 12 ' Examines machine dintermal register
12,

>3350+ <addrezsd ' bepocsits <deta>* in the next

! sequential address.
*»3D0f6 <addreas> <datgx> | peposits <data> into GPR <address?®.

Depoetts a word of <data> in

230 SY/W <addrecsce> £dptax |
1 wirtuwal =<gaddress=,

P20 PEL <dmtar ! Demagsiks <gdata> inte PEL.

b0 OBN1FT CA !' Depasgits {4 inte 5177 imto consale
: ! microorocessor RAM.

2rx0t0 3RO 43FF1 | Deposits 43FF11 dintg WCE 200,

2548 HALTL Command
The HALT command is:

H={R=

The HALT command docs not halt the CPL. HALT cawses che console o pring the cotents of Lthe PC
when the CPL s already haleed (€7°TRILAP 8 nscd tn halt che £.P4100,

157 Indircet Command

The imdirect cormmand =
e file specifications < CH

The & vommand louds and execotes cthe inditeet cordimand file specified on the power-up scquence or by
the operator.

L5E INITIALLTZE Command
The INITIALIZE cormrnwnd is:

T:CE =

The INITIALIYE command perfaemis the talowing:
o Tnitializes the TUSH contraller
®  Inilializes the intemal machine constants
v Lmtiabizes the processur W a known sate
¢ {renefales new processar slolus lonpword (PSL)

*  Denosiis stapting address of Tiest good 64K bytes + 200 w 5P
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2549 LOAD Comemand
The LOAD cammand s

I f[=iqualifice:a]<aprect-cfile apeciFicatinn e R

The EX¥ALY command reads duta from the specificd file on the consele boad device 10 m@in memory,
constle micrnprosessor memory, or Lo the WS, IF no yuabfizr is given with the cemmand, uen pleesical

Main memors Tx Joaded.

LCAD qualifiers are shown in Tuble 227

Tuble 2-T  LOAD Qualiliers and Delinilions

Quleleer

Defind fions

Ahamddresss

/P

1)

iC

This =tart gualificr apceifics a starting, addeess for the oad.
this gualifier is not given, then the consale stans Loading al
addrass 0.

This guulifier foress physical muin meninry 1o he the destina-
ticon of the Inad.

This yuulifier furces che comsule microprocessor memary 1o be
the dezlinativn of Lhe lToad.

This qualilier Jerees tie WS 1o be the destinatiun of the load.

Examples of lhe LOAD commund are shown below:

L dPYEinnann DDOn=filename

xxLFfP/S1a

L1 AICEOSTEP Cammand
The MICEOSTER command is:

B[ 2 puce s coountz] =R -

Lzads the saecificed +ile to

phyeical main memory,
starting at address nnnn
{hexl,

Loades data from the default
TUSE drive dewice to main
memory, starting atr the
address cpecified by the
last data deposited or
eramined.

The MICEOSTLEP vemmend stops the CPLU clock and allows the CFL) 10 gwecnie the oumber of
ausrainsiructions indicaled by <pounts, The console then pring che address of the next misraisstiueiion
10 be performed, stans he clock and enters Lhe 1dle kop.
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Il <counl=> 15 ool specified e CPU clock i3 stopped and ene wstroclion & exesuled, lhen the conmle
erlers e space-bar STEF made. 1o space-bao STED mode. e neal cucromsiruclion »s execoled when
the space-bae 1= depressed. The <lock 3 started and (he idle loop 15 enlered by oppiatg <CR =

MNOTE
Stepping through instructinns that access the con-
zole will not wark.

Examples of the MICROSTEY sommand are shown el

reN 2LLRT The conscle stops the CFU
clock amd executes twd micro-—
intfruction=.

Address of next instructian.
‘Addreas aof pext irstruction.
Address of next instructian.
5tart CPU cletk amd entar
idle Loop.

UPL=prnonnnnn
UPC=pnnnannn

UPEC=nnmnnnnn
-

aFMIiR> ! Stop CPU eclock, execute

' one migroinstruction
and emter space-bar S5TEP mode.
Address af nmext 1Astruction.
space=-har depressed.
Execute instruction at Last
address.
Start CPU chiagk and enter
idle Loop.

UFC=nnnnnmnn

“SPACE>
UPC=nnnnnnnn

SR
B3
353

a1 = P Ee o

L5711 NEXT (ommand
The WEXT wommand is;

M-z pagemC U N T [T R

The REXT cormuenand eaecules the number of macovinslouclivne indicated by <COUNT =, The console
enfers the program L0 mode wo perform the inetructivn, prnte the halt code and corrent comtents of the
FC, then ceturne W the console 10 mode wdle lowp aller the ~COUNT > cumpleles.

IF o mumber o5 given foe the <COLUNT =, one Wistruciion 15 eacculed and comeole enters the space-bar
STEP mode, In space-bar STEP mode, the aexl miceoinstrection 13 execured when the space<bar s
depresscd, The consalg enters the congole 1A wode idle Toop fram the space-bar STEP mode when o
=Rz s typed,

NOTE
During execotion of the NEXT commaod, interrupis
are bloched,
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Examples of the NEXT cammand are shown beloa,

»x32N Z24LR> The gconsole executes twe macrao-

nstructions,

I
hn Fe=annnnnnn ' Halt code and neat address.
hn PC=nnnnnnnn ! Halt gade and next gddress.
nn PC=pnnnnmnnn ' Halt code and mext address,
Hoa ! Enters idle Laop,

»2>NLECR> | Executes ane macroinstructian

I and enter space=~bar STEP mode.
Tnn FL=nnnanannn I Halt code amd meaxt address.,
ESPALLED ! Space-har depressed.
7nn F{=nnnnnnnn ' Halt code and next addéress.
“CR> | Enters idle Loop.

i
e

2512 RBREPEAT Command
The REPEAT command is:

R ~rpacez=<ennsole commandz-{2H =
The REPEAT command causcs the consnle to repeatedly exconte the -—console command= [eiiber
DEPOSTT, EXAMINE or INCITALLAR) specified wntil cxecucion is termiraced by CTRLAC CTRLAP
ur the BREEAK key.

1513 S5TART Commuod
Tie START cornnd s

Y[ -cspace-saddress=]=CR= or 8/ spacespddress=-_R=
The START comumand starss exceution of a progranm Lhar & logded o memory {see LOAD commeanl).
The command starts cxeention of the program thal begins ot the specilied addres in the CPU PC. 11 nu
address is given then the data last examined or deposiced s veed as the UPU PC dlarling adidress.
The START command performs the fallowing functians:
I
1. Imitmslizes the CPTL

2. Dreposits the speeilied sddress into the PCLIT o address w specified, chen the cuorrent valug in
Lhe P 3y used.

1. Pecforms te CONTINUTE cummund w bepin program CPL exsculion.
»»>»5 1000<CR> ! $terta the program that hegins at
' address 1000 (Hex).

»»»5 H<CRZ bses the data Last deposited or

examined g5 the starting address.
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1.5.14 TEST Command
The TEST cammand is;

T-qualificr= <R

The TEST eommand performs the self-1¢51 then loads and starts one nf three diggnostic programs frum a
console drive device, depending on whether a gualitior is used and, if 5o, which one. The gualiliers wiel

A

ane Laoads and swarts the customer-runnable diagnoste AUTO Mode packape
{EMSAHREXE) (See Chapter T)

M I.aads and starts the customec-runmable divgnustic MENL Mode packags: (5ce
L hapter 7

A Lowds, und starls the micredingnostic monier paskage [ENK A A KXE) {Soc
Chapter 4]

The aperating state of the machine is alieeed whether or rot the program is Tound. i the program s nel
lound, the cnnsole subsyvslem reture 1o e congole 170 mode o reload itgelt From the console tape. 11 the
pragram is Found, the consele subsysteny loads that pragramn intn memory and translers control ol Tor
grample:

22T | Lowads and start AUTO Mode
| ry=tamer runnahble
I diagnostica.
CONYxyz ! Performs the self~test.
701 FILE HOT FAUMD BDT1:ENSAB.EXE ' The AUTO Mode LRD
I file Wwas not found aon DD1.
COMTINUENG
{2 READ ERROGR BPRQ:
COMTINUING
*0¢ READ ERROR foQ:
COMTINULNG

(Lead files from COMSOLE cartridge

agrnd enter ctonesole IS0 mede 9dle
Locp.a?

2.51% WAIT Commaod
The WalT command 15

Wil Ro-

The WALT command is wsed by the consols subsysiem o detect the completion of MWERCFL on a
puwEr-Lp ScqUencs:,
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CHAFPTER 3
COLIY AND WARM START FLUNCTIONS

1 INTRODLCTION
Wheler 1he ¥AX-11/T25 console subsystemn performs a coeld stact ol the operatioge syelem or dlaproosliv
EGPCIVISRT, 07 @ warm start of the operating system, is determined by the [ollowiong condiiens:

The sctting al the Mromt panel AUTOSRESTART swilcll decing 4 power-up sequense, power
restotation, or a sysiem JIALT

The command ivped ul ehe conzole wrminal while the P s in the consnle [A0 modde wagit
loup

The Tanluee of & warm start

The sciting of the AUTO/RESTART switch while the CPL 2 oin the comsule 10 mode wait
bocp

Al most, the YAX-T1/725 attempis one cold start of the operaling svstem and e diapnoelic supeceisur,
and one warm start of the aperating system.

3.7 CUOLD START (BOHYT}
Cald start or bant refers to leading either the uperating svslem vr the diapoostae supervisor and starling (L.
Cold starc for the YAX-T1/728 operaling system i initialed by one of e aclions Jisted below:

A power-up sequence with the AUTO/BRESTART swuch sel o O
Typing the BOOT commond while the CPL i ja the sopsole A0 mode waic Joop
Selling the ALTCG/RESTART switch to the momontary contact position of RCLIT

Kelling the ALTO/RESTART raritch wo the O positinn and execoting a HALT instruction
while the CPLI s in the kernel made

Failure of a warm start while the ATUTO/RESTART swilch 15 sel to the ON psilion

Coold start for the diagenostic supecvisur 35 inliated by Wypiog e BOOT supecvisor comorund wlide e
syseemn s in the consale /0 mude (Chupler 31

3211 Console Subsysiem Action on 2 Told Seare
When cold starling either the operatiag svsten or the diagnastic supervisnT, the Sonsele suhsystem imitiates
the sequence of events shown in Figuee 3-1.
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As shown in Fipure 3-1, the seyuence of evenly s sssentally the sume Tor all actions initating a cold start.
The sequence ol evenls for each action 5 vuthnoed o the Telluwing nacapraphs.

(1}

(1)

{3

Power-Up Cold Stort Sequence - A power-ap oold siarl of the opereling svsiem causes Lhe
consule subsvsler v pecloces e [ollowing sequence of evenls:

Execule Lhe self-test. Joad the consals program [Chapter 2}, and check the serling ol 1he
AUTORESTART switch, IF 1he switch ig ser to che OFF position, 1he CPL ciacers 1he
console LAY mode wait loop. However, iF che switch is set to the OMN position, the consele
subsyscin printg the message ATTEMPTIMNG SYSTEM BOOT an the eonsale torminal,

Examine the cold start Aag. If the flag i set, indicating a eold start has previnusly heen
atrempead, the message SYSTHM BOWYT FALLELD i printed on the congabe terminal. The
CPL hen enters the consale |0 mode wait lonn, However, iF the cold siart flug s not set,
indicating that a cold start has not been attempred, the sonsole sitbaystern ses the cold
start flag.

Execute the indirect commund Nle (XXXBOO.CMD) aesoxnuted wilh lie type of cold
stare tor be performed. This Nle executee the Tuncliune necessury to cold stact the operating
s¥stem.

Warms Start Failure Cold Start Sequence - The fadvee of 1 warm slarl cawses e console
subsystem W perform e [ollowing sequence af cvenis:

Check the seiting of the ALTOYRESTART gwitch. It the switeh is szt to dhe OFF
position, the consele LAOy mode wait Toop is entererd. However, i the switeh is set pa the CIN
posttion 1he censole subsystem prines the message AT TEMFUING S¥YSTHM BOCFT an
the console teeminal.

Exarning the cold start flap. If the flag in set, indicating a cold scart has previnuslhy been
attempied, the messapge SYSTERM BOYT FAELEDY s printed on the comsole terminal. The
PL) then enters the console 10 mode wait loop. However, if the cold start flagr 35 not set,
indicating chat a cold sturt has not been attemnpred, the console subeystem sets the cold
start Flage.

Execute the mmdirect commund [le {(XXXBOO CMD) aeeociated witly e 1vpe of cold
sturl b be performed. This Mle eaecules the luncions oecessary 1o cold sliel Uie opecalung
sysbem.

Conswele LG Mode BOOT Comnmnd Sequence — Typing 1he BOOT command a1 the consale
termiral while the O s m the consale [AD mede wair loop ¢anses the consnle sebaysicmn to
peclorny the Tollowing sequense of cvents;

=t the cold starg flag,
Exccute the inditect command Mle {(XXXBOOLCMD) assaociated with e tvpe of cold

start to be performed. This fle executes the functons necessacy 1o cofd slsrl the operaling
A¥HLETT.
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{4}

(5}

{5}

ALUTORESTART Switch Set ta BOOT Sequence — Seliog thes ALUTOREESTART awicch ta
the BOKXT posieion, while the CPL s in che consals 10 ods well lovw, causes the comsole
sibysrcea o perform the follnwing scquence of gwenis;

- Prine the mesaee ATTECMPITRG SYS 1M B on rhe conscle werminal.

- Exarnine the cold zlarl (ug. I the Clae s sel, indicalinge 3 cold scart has provioesly begel
pltenpled, the memeape SYSTEM BOOT FAILED 15 ominted on the conscle cerminal, The
CIM e entecs U console LA cood= wait Jocp, Huwever, i Lhe cold starc Flag is not sc1,
wndicaring 1hat a oold start bas w0t boen adcmpied, U console sobeyvsiem sets the enld
srart flag.

*  bExecute che indircer command file (0K XHOCLCRMEY associated with (he 1vpe of cold
starl 1 be performed. This file executes che functions necsssary t cald flaen e aperaling
suklem.

Console LAY Mode Diagieostic Superviser BOOT Commamd Sequence - Typine the ennsale
LADYy smode BOWT command bor she diapnostic superviser causes Lhe sonsole sobeystern to
pertfarm e following sequence of cwenis:

®  Ser the catd sturc flag,

*  [Cxecute the indirect cummend {ile (XEXXBOO.CMD) associated with tha ovps of gold
starl bo be pecfocimed. This file execules the functions necesary o eold start the diggaostic
SUPECVESUL.

AXXBOOLCCK D Execution Sequeice — The indioect connmiecd Jule execuled by the cold saan

sequense perfarms 1he appropeiads functions 12 eald star coliec e operalinge zysbem ar

diagnnatic supervisar. The name of rhis il reflents the instmctions conlisined within i1

T'he natne 4f this file 15 in the fnlleine Formac

SEXDOO.CMB

sUge oo {Mp
sudan0.cWD

FPEFEQCQ.LCMD

where XXX B dcseribes Lhe oold staes deviee and wlieller the Gile wold starts the operaling
svetem or diagnaostic supervizar, For cxame:

Cold startes the diagnostic suoervisor Tram

[

; Cold sterts the fdiagacstic fupcrwiscr from
;5 buag,

;7 Cold staris the cperatine system from the
5 cefeult system device (DUADY.

The instrugtinns contained within these wdoest conunand Bles Sauses the console subsyelem o perlorm
the following scquengs of events i Figuge 3-1 )

Initialize the CPTI tn s knonan staee &nd Inac the address of tha fires 63K byoes of good memoery
plus 200, which was [ocated by che congale program, int the stack printer 58 which is GPR

L.

Load paramciers wio e general cepisters RO (breupl TR Thess parameters infarm the
primary hootsieap peogrann whao w loed (=ither e operaling svsiem o diapnostic supervisor],
whit fAevice b2 Toad from and bow @ laad i1, The paranierers that can be Jeaded into (e reneral
repiswcts are shown in Tahle 3-1.
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Table 3-1 Pocuoeters Loaded into the General Repisters at BOOT

Register Farameters I }escription
331 EHERN [ Cndd start devics teps code
I [hex] KBl T
2 [hex) RI.01/2
3 [hex) TC (R, BIZ, LS
L7 {head UIDA-ED (R AL, RART, RAG
12 {hea) 15C on CT
64 L) TSR
=508 Reserved Jur Julure espaneion
S B Device cless depemlent (RPBEW R OGUBYC
LINIBUS uplicaul vecter address; O
implies wese the delaolt vector.
Kl Cold starl device bus adaprer address
<3104 MEBE
<1300 TE mumbee of adapisr
E2 LMNIBLS bontsteap device qo<de
<3114z MBS
1 700N L MTHLS addrows of sold seart deviog™s
L
E3 Culd start device concroller wnit number
K4 Cold sler! bluck Topical block number {1.B%)
K3 <08:00= Boflware cold slerl control Mlege
0 (hex) Conlversalicul cold start
I fhiex) Crebuig
2 [hex) [nitial Bicakpoun
I (hex) Boot bBlock
4 [hex) Mviggnestic menicr cold slart
5 (hex) Booterrap braakpoint
£ [hex) ITnage header
T [hex) Memory test inhibit
E [hex) Til= name [guery}
9 (bex) TTalt belore transler

Exumine the stack poincer (5P for the address of the first 64K byies of pood memoery. This
adldress iz placed inoa cominle BRAM location to he wsed when the @ syobe] repluces this

afldress,

Laard the peimaey boclstrap program YMB.EXE into memory starting ac the addrgss in the 5P,

then start she progean.

Start processing instrugtions in YMB.EXE, ¥ME EXE 1akes contre] end loads the secondary
bootstrap program (cither SYSROOT.EXE for cold siacting the operulinge sysiem or
DIAGROOUT EXE for cold searcing the diagnostic spporvisor]) fote memoery and stacts i

TURLMITE.
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3110 YMUBEXE Operotion - The prunaey Doastrap uogeam Y MBEXE performs the fallowing
finctinns:

l. Creales u lemposary Svsiem Contral Blozk (S0E) tn be wsed during hootserapping.

2 Creules and stoggs warm start data in che operacine system duct strocture called the Restart
Paracoes lor Blissk [RFE),

1, Idgarifics all bus adupters and memaory 10 U hardwuare svslem conleipuralioon.
¢,  Tests =2l memory o mark exch pood page oo bl moap.
3. Imitialices the cold stact devioe’s ade plee.

. Prompls [or o secondaey baotsirap pregram fite speaifieation it che BIMFT command specified
the sulicit flag (bal O o L&)

7. Locules e secondary boatstrap program File and Inads thae file ingn memaory.
2 Transfers sontral 1o the secondaty bootstrup program.

3217 SYSBOOT_EXE Operation — SYSBOOT = the secundary beatitcup program for the operating
svalon, This propram [nads the operating svstem mio memory, and tanelens control o1l mibalization
code,

3213 DMAGBOOT.EXE Dperativn - DLAGBOOT & (e secondary beaisleap progeace B e diagios-
tic supervisor. T Joeads the supervisor uilo meoeey, and Scansloes conleo! w it witialization gode,

33 WAHRM START (RESTART)

Wartn start or réstert relecs Lo restarting the operatiog system withoul reloadiog il wnle memory. When e
console subsystern guins contrel of the ¥YAX-11/725 wlowing o CPU Iele or power ceslomalion, W
nerfarms the sequence ol evenls shewo an Fuygues 32,

The sequence of evente perlormed by he consale subsvsicn B warm slarling 1he opezaling svsicm s
outlined in the Tellowing Jist.

The console subsyaleau

L. Examings the ALTOSRESTART switeh to determine whac action wili be takeen. I che switeh is
i the QFF position, the CPLL cnters the conkdle |0 mnda waic loap, IF che switch is szt ta tae
(Ih position the comeole subwystem princ: the comsale terminel messagpe B ESTART IM
PROKHTH ES.

2. Examines main memury Lo determine o dule has been presecved. 15 no deds = preseryed e
warm sture Mails,

3. Checks fur the presence of Ui cestarl pacacceter block (BPB) o wweineey. 1 the BRPE is not
Tsund, the wur stact Tails, [T ehe BPB 35 Tound. daen 1he consale subeystain chesks woscc if i1 s
val {zee Section 3.3, 03 IF the TPB is noq valid warn staet Fails, IF the RIPB i3 valid 1he consale
terrrusal oads the S wuls (he addsess of the BPR fus X200,

4, Leads che AP CGPR O wich 2 walue thao indiesizs the cause of 1the ssarm start

%, Jumps tothe lncaciom conained in the seeond Jonpword of the RPT gnd starts execution of the
OPErALTE BYstem Testare Tootine [Section 152},
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( WaARM START )

15
AUTOVRESTART

i

CONSLE 10 MODE
MODE WAIT LOOF
L

INITCA SET
TO "OM°

RINT
"ATTEMWPTING 5Y5TEM
RESTART

EMAMINE
MEMOAY FOR
FRFSFRVFD
DATA

CHFCK
FOR WALID
RPE

MO

LOAL AP
WITHHALT
GOBE

START EXECUTION
OF WaRmM START
ROUTIME

!

rogse

X

FRI®NT
"EYWETEM RESLART
FallER™

L

ATTEMPT
BoOaT

TEUTUE

Figure 3-2  Warm Slarct of lhe Qpernang Svaiem
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IF wearm s1arl Fails, e consele subsyelem prnts che console rerminal message RESTART FAILLED and
attemps o cold start the aperaling svslern (Section 3.2

IF the nperating system warm siars suceessCully, il sends 2 messags o the eonsals subsvstein, caosing che
console b clear the eald and warm staer Teps.

131 Restart Paranwter Hlsck (RPH)

The RPB {Figure 1-3% 135 0 block of four Tnngwards slazing e a pege buundery. It eantams seifizicn data
lor Uhe operaling syslem o warm start itself fram, the poditt al which either 2 posver faihoe or sofiwaee
eragl accurred. The cuneole subsyubern performs rhe following actions with the BPH during 5 warm start
S

l. Searches through phsivel memory lor 3 paped, aligead negwoed ad conlaing (s own addres,

I Compaecs the fuel longwond o the second lomaword of tha BPR, IC (lese Loogessords are sgual,
the RPR g nat valid, and the warm start Tuls, However, it these Jongwords are unegual, the
congole subsyarcm compares the cliecksumn of che firse 31 Tongwaoeds of e reslact routine
against the contents of the thied loogword iz the BPE. TP che checksum i3 valid, Uwe RPR 45
valid.

3. Checks the warm starc Flag in che fonel Jongword. IT e wesrm stare flag is sat, the waem st
lails. [T the warny start Flag is nor sel, e consule subeystemn starts exsontion af the restar
rouline.

PHYSICAL ADDRESS OF THE RPE 0:
PEYSICAL ADDQRESS OF THE %WS WARM 5TAHT AQOLITINE d:
CHFCESUM OF T2IE FIRST 31: LOMNGWORDS OF WARM START ROLUTIMF o
WanmM STAET FLAG (BIT 0 L

T e

Tgure 3-3  Hestart Paruanzler Bleck (RPT

342 Restart Buutine

The restiorl rouline atlsmpts 0 recover from a power 1ailure oz sofiware crash by recreating a consistent

saftwars enviconment. The reswart routine ses the warm stat flag o prevent warm start loeping by

digplaying 2 WARM START TN PROGHEESS message. 11 then ceatants the operaling syslem. IT the warm

?'rar'r eeeteds, (e operaung system Tegquests the consale subsyarem to ¢lear Toli the cold amd warm start
laus,



CHAT'TER 4
MICRODIAGNOSTICS

4.1 INTROQDLCTION

Microdiagnostics arc the Inwest Llevel of disgmestios Gevel 5 in (e VA1 AT25 diagaosiie syslem. These
dignostios test the svatern st the cunsole microprecessur and CPL muccoceds ievels, and should e
execuied when hipher level diapnostios {levels 4, 3, 2, 2R and 1} aee vaable o load or cxecure, Thev arc
the coly level of diapnostios thet provide lor cadl-outl of Faully modulels) for cepair

Digital Bguipment Corporation supplies Lthe wicvadiagnestics programs on a single TUSR tape cartridge,
labeled 11725/730 MICRODIASG (TLA8 #36). and an ihe diagnastic distrimation media, 1abeled YA X-
725930 CWPLT DIAG. Thes miceodiapnostic programs arc divided into two proups of multiple
sections; FWNKBx und ENKCx (where % i3 scetions A through (3).

MOFLE
Throughout the remainder of this chapler. individual
nicroddiagnastic programs will be referred (o os
micradiagnostic sections.

The microdiagnostic group BN KEx execules Mo (e consele oucroprocessor TABR, and wests the

hardware on the WS (Writable Conteod Stoce] and e DAP (Daa Path) modules. The consals
mhi CrOpTocesanT group sections are listed o Tabde 4.1

Table 4-1 ENKBx Microdiapnestic

Sectinn Mumber of Tesis
ENKBA 1-3

EMKEBE a-F

EMKBC 10-1D

EMNKBD 1E-15

EMKBE 721

EMKBF* 2K

ENKB*

* Beclions ENKEBE and ENKBO are only cxceuted when speoifically called oul by the sectien qualilee.
These Lests are nol oxectted when the diagnose comnuend, M =B, 5 piven with nu section selected,

EMEBF csts the WS AN memory thoroushly vsing 4 “march™ patlern, which lokes appooaaate-
Iv & minufes ta cxccoute.

ENKBG tests the remote diupiusie (RD) port on 1he BME33 Board, It reqoircs & madam loaphack
connector (113248 may be wsed) oo the BD port
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The ENKCx group esevutes lrom the WS B AM {whick wiiies vver iny system micrnends chat may be
Ioaded) and wees the CPL micromaching tn st the parts of 1he syalem listed in Table 422,

™EYEF
There is Ao micrediagrawstic For the DRFIT {08
BOY board), us il is o UUNTBLIS device. 1'he 1832
cotining n BOM bourd hard-vore self-rest which is
evoked by eilher the power-up self-test {Chapter 2)
or by commiands frem the execurion of
macrodingnostlcs (Chapler 51

Tuble 4-2  EMKCx Microdiagnoestic Group Sectivny

Section Mumber of l'ests Carts Tesied

ENED A [-20 .1

EsECH L- P11

ENKOE [-44 kemary Contealler (MCT)
EYELC [-10 CPLAACT

ENKCE [-45 Haating-Teinr Acq. (FTAL
EMKL *= [-3% Imczreal Fhsk Cond, (10HCY

EMEC*E frcornal Phisk Coog, (1D

CMECH*™ Inccrnal sk Cone, (L0

* Teste |35 of seetion ENKCC are exsculed sulemativally when the MICMON diugnose command
MIC=DT w5 used alone. Tests 3d-43 of ENKECC are executed aurematically il a UNIBLS exerciser
(LIBE) meddule 3 present i the system, Test 44 of ENKOC tharnupaly tests the miain memury armay
boazds wiing u march test pattern It js sasculed valy when expiicitly ealled ol by the somenand,
5= TE 44,

=¥ lhesc dosts are 1ol vsed by the VAX-11,/725 processor,

Chie uther disgnostic program is che miceodiagnuslic moniter or MICMOM (ENKEAAEXEL The
MICMON provides the sode to load, coniral, and nenitar all microdiagnestie sections. This propea loads
the micredignuslic sections from the TU AR ape cartidpe tole te proper test area. 1t is also responsible
for repacting any errocs that occur during i loading, and l'or contrulling wad munitoring che migrodiagnos-
ti¢ tesls

MIUYTE
Tl MICAMOMN und the micrndiagnostics are also
ionfed aod execvied wnder £ ustomer Runnahle
Dingeostics (CRDw). Refer to Chapler 7.

4.1 LOADING THE RIEMON

be console micrapricessar Inieds the MUCMOMN [rom the TUSE tepe careridae into the consele RAM by
onge Ul Lwo mathods, The MICKMORN ca e logded silber belore or alter the syestem miceocode i louded.
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hlethod § loads the MICMON prior (o leading (be svstem miceosede, Poeform ohe prosedurss below;
1. Toserl TUAE Lape cartridpe # 36 (Jabeled 11725,/730 MICROMDEACGT) into TUSK mipe drive 1.
CALTION
Make sure that the stabilizer font s extended from
the hottom of the system cabinet hefore the CFL
mounting box i extendad.
2, 5ot the AUTO-RESTARTBOOT ewitch o the OFF pusiion.
1, lun the kevswitch to the LOCAL position.

The YAX-11/725 powere up and Lhe CPU enters the mucradiagnestic menitoe (MICMON]Y, cavsing the
consnle to prodoce 4 printoul as shewn o Easmple 4-1.

CONxyz

744 FILE MOT FOUMD DBD1;CONMSCOL.EXE
CONTINUING

T2T READ ERRODR oo
CONTINUING

127 READF ERRUR Bpd:
CONTIHWUING

YER X,Y #®WAA.YY

MIL>

Example 4-1  Cansole Printout at Powerop ay che CPLI Enters BMICKMOM

Method 2 loads the MICMOMN after the console microcode. Perform the following procedure:

1. Inscrt the TUSE tape cortridpge #354 {lubeled VAKX 11725730 CONSOLE) inte TU3E {ape

drive L.

CAUTION
Make sure thai the siabllizer Foof 1 extended from
the hoteom of the sysiem ¢abinet before the CPL
nignting box is extended,

2, Sctthe AUTO-RESTART /BT switch to the OFI positinn.



Y. Turn the kevewicly e the LOCAL position

The ¥AX-11/725 powers up inta the eonsnle 170 mode and e conscle wrminal produces a
preacnlout a5 shown in Exampe 4-2

d. [eert the TURE ape cariradge & 16 Jabeled [L7257530 MICRODEAG h inwo TU 28 tupe drive 4
and type T/C in response 1o the consals prosapl, == Lo lued wod execule the microdizproscic
IR,

The sansale terminal peoduscs o princent a5 shown w Exaouple 4-1,

Cince the CPL s in MICMOMN, the microdiagnostics are executed b commands 1w ped ol coepouse 1o Lhe
WMICKION prompe (0=}

CONSOLE
VERSIQN XX.nn
PerEPONEE.CMD

»rxl S0 COMSLE.CPLU INERESIGON wy
>r2LACS5 0800 MMIE.CFU IVERSTON ww
2L A0S 50ECD POWER.CPU INERSION wy
P23 L OB

el

PrrOLODECOLLMD

»*>L/0/5:0ECO FF.CFU IVERSIGN w¥
*r2LSCF5:1A00 BITFLDLCPU I'VERFIOMN wy
sapl S0 100] CHLCPU 'WEREION ww
2E2LSCS5200 BASIC.CPY IYERSIDOK w¥
PreLfCF5=3000 QUELE.CPLU IVERSICH yv
aaal

Ban

Exazmpl: 4-2  Console Princut ot Powerup as (e CPU Eoters the Consule 150 Mde

*FxTHC

CONBOLE
A0 FILE WIT FoOUN: mbi:ENKAA,.EXE

CONTINUING

YER Hx.x%

MEC>

Frample d-3  Console Prionteul of the CPU Eotecing e MICRION (rom e Console 1A Mode
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4.3 MICEODIAGHRETIC MONEFIOR COMMANTYS
The folicwing i a list of MICKION commands w cxcone the microdizgnostics;

DIRLCTORY RETURN a1l

T/E CONTINLL INTTIALIZT
RCPCAT LOAD DCPOATT /EXAMINL
DLAGNOSE STI0W SCT/CLLEAR

START

These cosmands are defined and allnsteated with exaumple: :o Appendis B,

4.4 MICEOMAGNETIC EREORS
Microdiagnostic errors are dotected and crror messages ace displaved under lvwo conditione:

* Any time the OFL is opder the conoral of the MICROMN,

*  When the individual miicrodia gnnstic scotions anc cxecurcd, When ereoes arc delcoied while Lhe
CHU is wnder contral of the MICKON, dus oo conditions such as 1esting, timeout or WS
parity, the MICKON prints an error messape such as those shown in Examples 4-4 and 4-5,
Exemple 4-5 15 the errur messave MIOCMON prints if the SE TR cnmmand was enterad,

MI{>pI 5E ENEKCC
EMKCC Wxw,x=x

UF{ FFFF
Txx ERROR

MIC>

Examnple 4-4 MICMON Error Printout

MIC>DI SE EMKLL

ENKCC ¥DJ.05

ENELC TEST 1
ENKCE TFEST d2
EMKLL TEST [3
ENKCC TEST 04
ENKCC TEST 45

EHKEE TEST Do
ENKLLC TEST 47
ENKCL TEST 18

€11 Ca} (3 Ch} r5] (G (72 (3}
RECT TsY ERR EXF HEC BTHER MSK WODULE
ENKCL [8 a1 fcobo0dc  Od0DGO0A ~ HiA FFFFFFOO ME2371

MIC>

Example 4-5  MICMON Error Prinlowt Allee SE TR Cornmand
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The sx in the eccoe rmessaps shuwn in Feample 9-@ 38 the bex eccor cude shown in Table 4-3,

The microdinguostic eccor printoul in Exampie 4-5 is cupizined below:

(1) BDhggnostic scotion o which an error pceormed
12} Test rmmber within thar diagnostic seclivn
¢} Ermor number. Within 2 particular tesl. several piscss of hardwace may be lestel, sach by a
subtest. The error nomber jdentifies 1be wunique zubeest thac tailed,
i) Expected correct data
L5] Rreceived daly
(6] OTHER field will conluin NAA (not appliceblz) or perlineal dela. When data iz Tecezt, Lhe
erracs seclvon of the tesl lsting on micratfiche will defipe Ue delu.
(7 MARK is the error mask wsed 1o check the result. Bits st 10 0 1 in Lhis mask correspand 10 bils
in the resule that arc ol checked.
(#)  MODULL s the suspocted filing mmodule.
Tahle 4-3  MMICKON Lrror Code List (Hex)
LError Cede Irefinition
al Bourd noet Found
02 Mok test number found
03 My pass coont found
0d Conlinue mut available at this paint
11} Mu wddress or no data input wich command
11 Mo WS image {ur examn ar depnsie romtine
22 Examine or Deposil muwn memary reparts creor
23 Sequence ermor in WO testing or nomexistoal st
24 Timsoul error i WiCS testing
25 TLI3E error
26 Parity creor in WS
27 Checksum crror iy MICMON
28 M TE attcmpred witl poseible invelid tst code Inaded (do B SE or DL BO)
pa L PO does nod macch on verily of 32 bil data write
A INUT done withaut i loaded
i Checksum emmor in X comumand
il Mo X vommand address Faund
13

[

o X sommand cownt fonrd




CHADPTER 5
VAX-LLAT2S DIAGNOSTIC SUPERVISOR AND 1LOAD PATH

51 INTRODUCTION

The YAX-L1/7T25 diagnoeslic sepervisor muay be lusded off-fine from the BO2S diagnoatic disrribution
disk, the RCZ3 sysiem disk. or the TUSE wape deive. I0 Lhe oeer disk drive @s noc used by ¥ 65, e
stpervisor is laaded Teoun 10e disicibution disk whale the svslen = operating in the wser mode. Howewver, if
the user disk drive is wnavailable, the supervizor 15 Joaded Trem the svelem dizk. The soperdsor is laaded
from the TLISE only it 3t cannor be loaded from (e wser or e syelem disk dreves.

NOTE
The [SYSWAINT] directory on the system disk
muost confdin the diagooste sepervisor Iile
ENSAAFXFE hefore the supervizor ¢an be baoted
From that disk.

Luading the supervisor from the disk drive 5 considered loading through the primary load path. In
cuntrast, loading the supervisor friom the TUSE 35 vonsidered loading throngh the secondary load pa. The
pricnary pith 35 wesd Most, but 17 the system hay o hacdwsre fuilune in the disk subsystem (LESI or its disk
deives) or i the CPL cluster, the supereliur may be loaded throuph the sconndary load parh, However,
before the superviser s loaded (rom Lhe TUSE, level 4 dispmustics are seecuted. 1f the Iowe] 4 diagnostics
exgcute withouwt eccor, he supervisor & execuled. Telluwed by the saecution of lovel 3 disk sebsystem
diagnastics,

52  LOAINING THE SUPERVISOR THROUGH THE PEIMARY LOAD FATH
The WAX-11,/725 computer syseein wses Jow cod storage uiderface (LESL) based disk drives w provide the
primary load path for the diagnostic sunervisor program.

5.2.1 Laoading the Supervisor (HF-1.ine from the Diagnosic Distrbution Disk

The: dyagmostic supervisor 15 loaded off-line from the dingnnstic discribution disk by Bocliog Uhe supecvisur
from ihat disk. To boot the dmgnostic supervisar from the diaggnestic disteibutien disk, perform 1hbe
Following procedures:

i.  Press the EJECT swalch o upen the cartrdpe receiver dowr.

2. Load the diagoestic disinbution diek labeled "YAX T23°7200 CRMPLT IMAGY inta the disk
drive, close the regeever door, and press the REUN swilch 1o place tke drive on Line.

3. When the RLUM indicator an dhe dizk drive 38 centbwously lin, wvpe the Tulluwdnge command at
the console prompt (===} to hoot the supervizar,

2>>H 5L



NOIE
When vou type the command “===H S,
apprusimulely 175 minotes clapses before any
miessapes are prinfbed oo the console terminal.

The cansole respands by printing, o bood message aed the Diapnosiic supervisor prompg (78] 98 shown in
Example 53-1. The 135 prampt indigares thal e dingneslic seperisor 36 lheded and cuceuring,

*»»B LS00
A0 5UCGHACG.CMD
a3 ]

e I O S | I
FerabSE 1 X
=23b MG 2 FF4AKE
Faab S T O1]
DG 4 04
2D 5 110
*22pda0 D 4
*»2E 3P

& CCOOOOCE OCCDOZAC
PE2LfPFfES1n YMEBL.EXE

Fr2Loal

PIAGNGETIC SUPERVISOR, ZI-EhGSAA-x.x-xxx CD-BMM-¥YYYY HH:KM:S5
P>

Example 5-1  Booting the Diapnaecic Swpervisor feom e RC25 Diapencetic DRstribantion sk

501 _ Loading the Dxagnastic Supertisor OFF-Live Trom (he System Disk
The disgnostic supervisor i Inaded off-line feom the systern disk By bouling the supervisor Tram that disk,
T boul the digpnostic supervisar from the sysiem disk. peeToen: e folowiog procedomes:

IR Prese Lhe RTUIN switch to place the svstem drive an-line,

2. When Lhe RUN ndicator om the disk drive is eontinuonsls lit, tvpe 1he Toflowing commanid at
1he conzale procpl {553 o Boul Lhe supernsor.

*reB 5L
The conanle responds by prinling 4 bool messape and che dizgnostic :auj:ur';isn::-r [eodn i DS s

shown in Example 3-2. The DS= peompl indicates the disannstic supervisar is laaded waud
exsealing.



»22B 5L
»r=g0h1:5U1BO00. CHD
=asl

sreBSGAL 0 11

¥rrRJE T 3
rr2p /b £ 3F4GE
*»xx*pfe 3 C
*»30/6 &4 [
w2:DbfG 5 10
srebia b0
»»ak SP

G OOOCOGCE DOOQa200
a2l fPf5:E VME.EXE
=35 Q

ELAGNOSTIL SUPERWIEOR. ZZ-ENGAA-m.z—uxe DD-KMM-YYYY HH:KK:535

RpE>

Exumple 53-2  Hooting the Diagnestic Supeevisor from e ROC23 Svilem Disk

513 Loading the Supeniisor On=Line from the Distributivn Disk
To lozd wnd eaecule the dapnustic superyisor it the on-ling mode (with YRIST from the distrbuotion disk,
perforin e Tollowing procedures:

L.

2

Press the EJECT swilch 1o apest the artndes receiver Joor,

Load the diagnestic disteibution disk Tabeled ™% AX 725,730 CMPLT DLAGY o the disk
drive, close the reeciver deae. and press e EUK swiech o place Lhe drive on-lioe.

When the RLU™M indicaar on the disk drive i3 continponsly lit, tvpe the Tollowing coomand ot
rhe WS prompe (5) vo mounc the distribotion disk.

SMJUNT PpUAO: CRDPACK

The terminal responds with the fallowing messape ta indickic that the disk iz mawnted properly,

AMOUNT-L-MOUNTED, CROPALK mounted on DUAD:

In response to the YRS prompl, Urpe the following command to set defaule to the direclery
cuntairing the diagnostic supecvisor program (CRSAas LX)

£ SET DEFAULT DUAD:LSYSMAINTI]

Type the folowing conunand e Jusd wod execule Lhe dispnostic supecvisur,

¥ RUM EMSAR.EXE
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Wlen the diapnostic superyizor starts, it prints the following mossage:

TIAGHNOSYIL SUPERVISOR. II-ENSAA-x_ ¥-xxx BO-MRM-FYYY HH:MM:EG
B3l

524 Louding the Supecrisor On=Line from the System Disk
To lead wod execule e diagnoelic sepervizor o the vneline mede Cwilh ¥ ME) [rom e svelem disk,
perfurm the [ollowing poocedures:

L. 1o mspoose 10 the VMS proompe, epe 1he follewing conmand 10 ser defawle to the dircesary
conlaining 1he diagnestic supervisar program (ENSAA EXER

$ SET DEFAULT SYSEMAINTEWAMCE
2. Tyvpe e fallewing conunand to Joad and cxecote tae diagrascic supervisnT:

3 RUN ENSAA.EXE

Wlhen the diagnostic supervizar starts, it peinte rthe following mossage:

PIAGMOSTIC ZUPERVISOR, ZI=ENSAA=x_x=xxXx DD-MMM=TYYY HH:MM:55
Lax

53 LOADING THL DIAGNOSTIC SUPERVISOR THROLUGH THE SECONDARY LOAD PATH
[l the diagnustic supervizar conel be baoted Troo e disteibuiion ar svsten disk, wse the secondary Load
puth {TUSE tape drive) o [oad peograims which 1est the hardware o the prioary load path, These
progracs are called load paih diagnasiics,

Digital Equipment Corparation supnlics load path diagnastics far the VA X-FLAT2A svstem on the follow-
ing TUISE casscic tapes:

L VAX 11T HARIDICORE INSTE {1138 £7)
s 117257730 DNAG SUPER (TUSH #35)
»  VAX RC23 SUBSYSTEMS (TUSE #58)

TUAE Lape carteidee #7. lubeled ¥YAX 1] IIAEDCOERE [NSTE, 5 nserted wolo a TU3S tape drive and
the Llevel 4 diagnoetic (CVYEAA TXE} & loaded and executed vsiog the cooscle cocrnoand Luguege. This
diagustic proecacn Tuncuonally werilies the kecoed insleaction 1 wsed by Lhe diagnoslic supervisor. IT 1he
level 4 diagnoslic program execules withaul ceeor, the diapnosic supcevisor (ENSAA EXE) i Joaded and
executed From e TUSE 1ape carteidee #3335, labeled 11725730 IMAG SUPER., The funcricenal nlegsity
of the disk controller (LESD) and s atrached disk deives arg then fesred with the disk subsystem diagnastic
programs 1hat ceside on TILAE tape cartridge #3%, labelod Y AX 723720 1150 1AG and on TLISE tap
carrridge #5%, lahcled VAX RO2E SUBSYSTRWN.



The dispnostic programs on the ¥AX RU25 SUBSYSTEMS (TLISEY tape cariridge are lsted below:

EVRMA.EXE ' YAX RCZ5 Dbisk Exerciaer

EVRMA . HLP | Help File for the EVRMA Diagnostic
EVRME . ELE ! YAX RLZ25 Front Emd Test

EVYRME.HLP ! Help File for the EYRME pijagnostic
EVRMC .EXE ! wax RC25 Lewel 3 Bisk Formatter
EVRML.HLP ! Help FilLe for the EVRMC %iagnacstic
531 Excouting Disgnostics for the Losd Path

The level 4 diapnestic i lowded from the tape cartridge and execnted using the console commind

luneuape.

T Ioad the level 4 dupmostis from Lhe lape cuctndge, [ollow the procadures below:

L.

Insert the TLOSS lape carleidee #7. labeled VAX 11 TIARDUORE TNSTE, into the 11558 tape
drive 0,

In reepanse fo the consale prom, ==, o 1he tallowiog connodods o Joad and execute 1he
lcvel 4 diagnastic EVEAA FXE:

an3 I
*x@pSRSL OFEDD D

xRS0 DEUCEVEAALERE
>rx5 20D

I KV KA A xoenics suceesstuly, af the end of cach 16 passes e consule produces & printoot as
shown below and rings dhe gsrminal Bell,

EVEXAA Ya.n PASE Hnn DOME!
EVERA VYn,n PASS ¥mn DPOKNE!
EVEARL Yn_.m PASS #nn BONE!

This program conlinues to execute and produce the abave princout until a CTRLSP is typed. At
thul time the system ceturns to the console |/ mode and prints che console prompt, ===

Il the leve]l 4 dapnostic execults without ermor, the disgnostic supervisor (EMNSA A EXE] is
loaded fovam TUSE #35 apd esecuted vsing the cunsole command Jsapuape. Then, the disk
subsvslem Jignostic 15 leded and exscutel,

Remaowe TUSE #7 trom TUSE tape deive Q.
Insert TLISE cape cartridge $£35, labcfed 11723,/730 DMAG SUPER, inlo TUSSE lape drive Q.

In responsz to the console prampt, type the following commands o load and exocure lhe
diagnostic supervizor from the tape cartridpe:

*»2>1

¥r2L/PFEFEQD DOD:ERSAM.EXE
*»=5 10040
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When the diaeanostic superviser slarts, i printe Lhe Tullowing messapc:

BPIAGHNOSTIC SUPERVNISOR, IT ENSAA-w_ w—ix DO-MMA-YYYY HH:MM:55
D5>

G, Llse the ATTACH cemiend Lo Jdelioe he svslem haodwuare conlizuration, w5 shown below:

DE>RTTALH EAT3I0 HUS KAD YES O3FF 1 2048 HNO HE
BS>ATTALH DWY30 HUE Pl

DE>ATTACH LEST DWD nea 772130 0154 05 02
BE*ATTACH RC25 DAA DAAD

DE>ATTACH RCFZ25 DAA DAAT

=J

Selecl e dish deiwes Tor westine wizh the Ballowine command;
DS>5ELECT DAARD, DAAT

& Remawwve TUSS #33 frorn TUVSE Lape drivs Q.

4 Imscrithe TLISE tape cameridge # 3%, labeled “YAX RC215 BUBSYSTEMS,” inle TUSE tape
drive (.

19, Tlse the HELP commend e obtan svitem sct-up informacion on the diagnostic prograoms

CYRMA.LXLD, E¥RME.LXLE, und EYRMCERXE.

BEI*HELP EVRMA
DE>HELP EVREME

DS=HELP EWRMC

11 Feetoeon the set-up procedures, then run the diggnosiics with the BN commeaud:

TEFRUN EVRMA.EXE
DS*RUN EVRME.EXE ,

Sd DIAGNOSTIC SUPERYIROR COMBANDS

Communds for the diagnestic sopervisor are obeaired Dy usiog the IIELP utilite. T the supervisor was
lowded Troem o disk device, the HELP utility is invnked b teping Owe EIELP vortenand (Ror example, -
HELP). Thi= comenaml wed in conjunctien with o parcicwlar rapic (o eiamplz, D= TICTLE SHOW)
displays gencral dingatostic envirenment and suzerviser command informatian,
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Moat diagnostics programs alsn have HELP files to wssist in their exscotion. These HELP Files bave 1he
satne fTlenams as the diagnostic progcem file, but the fils extension is named HP(EY R M A HTP, Help
files are nocessed by typing the HELP commeand lfollowed by the filenames (D& HEEP EVRMA)L Lsing,
this command 10 conjunction with the drrousiic program nuine displays disamostic information speeific to
that diagnostic.

Bystem confieuralien 15 bepassed o lhe dingnostie supervizar eiler wili indieidoadly cyped ATTACH
communds or by execuling e aolosizer peogram on e dingnoste disleibulion disk.

The avlosizer poogram (EVSBA EXE] siees the system o whicly il & execuled {under the diwpnostic
supervisor 1 Lhe consale maded and passes the svelem conbigueation o Lhe diangnosiic superaser with a
sinple counnnamd,

Ta cxecurc the autosizer, perfarm the following pracedires:

1. Load and cxcoute the autosizer in ity sel{-test ode by typing the follnwing commands:

PEXEET FLAG QUICK
DS>*RUN EVSBASSECTION:SELFTEST

The autosizer is loaded and cxecuted wnd produces the prompt: COMMA N At this prompt,

type the following command t instruct the aotosizer to determine the hardware configuration
af the system. Then, pass this information to the diugnostic sopemasor:

COMMANDE? SIZE

The autosizer prists ATTACH commands as thev are passed 1o (he diagocelic swpecviser
(Example 5-3)

Type ATTACH o the COMMWMANIY! prompe ta actually boild the datahase in the diagnosiic
BUTHTVIAAr,

+.4

3. Tepe EXTT to the COMMANID? prompt to exit the autosizer program. The aotogizer prints the
completion message shown below (7 no ermors were encountersd) on exiting. It then returns
console control to the diagpnostic supervisor, DS

COMMANDY EXIT
sesEnd of rum, 0 errors detected, pass <ount 15 1,

time 5 dd-mmm-yyyy HH:MM:I55
[ Ol

4. Select Lhe devices vy De ested. Then uge the RUN cormovund v load and execule the diapnostic
PrOREFALDL.

bee Chapicrs ¢ amd 3 of the FAX DWagnocric Seetert (rer's Gubde For dciails on the diagnrostic supecvisor
cuminands,
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AUTUMATIL SIZINE PROGRAM.

CCMFIGUDRATION FILE FOR SYSTEM.

CEZMFUTER GEMERATER CPLU TYPE 2 MICROLOLE REVE LEVEL = x=x
MUNKERIC WYALUES WITH A LEARIMNG FERD ARE ASSIGNELD.

FILE YALID ONLY FOR STAMDARD HARDWARE CONFIGURATION,
TIME IS di-mpm=vyyy hhimm:icss

x*xQUICK FLAG SET. MO CHECKE MADE FOR TERMINALS Ok BF1175x%2

PEFINE PROCEEZSOR.

I
I
I
I
1
I
1
!
]
|
I
BE> ATTACH KATIL HUE KAQ YES O3IFF 1 0143 NG NOD
I
! DEFINE UKIBUE ADAPTERS.

]

)

5> ATTACH BWV3I0D HUB DWE
I
Ci> ATTACH LESI OWD PAA 7F2150 D154 CE Q2
PE> ATTACH RCZ5 BAR DAAD
PS> ATTACH RCFZ5 DAA DAAN
PE> ATTACH DNF3EE OWO XGAD 7o0340 O3G0 0% NCKE
BE> ATTACH DMF3ZA CWD TXA 740340 0300 05 O3F7 9ACO INTERNAL YES
BE> ATYACH BKFIEP WO LCA 7&0340 0300 05 OTHER
COMMAND T

Cxample 5-3  Typical Aulceirer Printout of 3 YVAX-11/725 Syslem
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CHIAPTLR b
EXECUTING THE LEVEL 4 DIAGNOSTIC PROGERAM

&1 LOADING AND EXLCUTING THE LEVEL 4 DIAGNOSTIC PROGRAM
Omby one level 4 diagnostic progemn applios oo (e VaX-11725 - EYRAA, a bardoorc istructian fest,

BIGITAL ships this dizgnostic program for the ¥AX-11/713 on the following diagnostic distribution
media;

»  TUSE, #7 labeled VAX 11 HARDCORE [NSTR
¢ RO #1 laheled ¥A&X 725/730 CMPLT DIAG

The methad for Inading the level 4 dingnostic inte memuory (rom e T8 lape cartridage s difTersnt (Tom
laading it from the disk pack.

The level 4 diagnostic 15 kbnaded inte memuory From the TUSE tape cartridge by wsing the cunzole commaml
language. Haowower, the dingnostic i leaded mto memory (rom te disk pack with the disgnesic
SUIGrYisar.

After the diapnestic is Juaded into memory, i1 is execuled From the cotsole [50 maode with the START
command.

6.1.1 Lowading EVEKAA from the TUSE Tape Cartridge
The tevel 4 divgnostic EVRAA i3 loaded and cuconrgd wich the gansgle command language as shown in
the following sleps:

1. Insert the TUEH tape cartridge £11, labeled YAX 11 HARDCORE TMSTR, mto the TU5E
drive 1.

2. At the console prompt, ===, {ype the Telluwing commuande o loed and siecute EYEAMA:

2ol ! Initializes the CPU.

»>»»0fPSL FEQOD D ! 2era memary locatien FEQD.
A>>LfPrS5:0 DODIEVKAAEXE ' Loads the diagnostic into memory.
0

Afeer EVEAA £ loaded imto memory. 1l s exevaled ostope the procedure o Seciion 6,03, .
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6.1.2 Loading and Exceuting EYKAA from the Disk Pack
EVEAM b5 louded wod exevuted Mrom the dizk pack as described in the following:

I, Boar the diagnastic supeceasur Trum the diik pack sy deseribed in Chaptor 5,

2 When the e pecmpr g displayved, oad EYEAA [rom the disk pack into memney by wsing
the UL} command:

DE=LOAD EVKAR ! Loads the diagrostic into memery.

1 Exit from the disgnostic superviser to the consele 10 mode by Leping the EXE commgnd:

PEFEXIT I Terminates the diagnoatic
| suypmepwisor,
02 PC=DDO1ASESE
aER | Efters the consale IV0 mode.

1.3 Execuring EVKAA
After EVKAA is Inaded into memaory it 3% execuled ul memory loestion 2081 with the following commenad:

>xx5 200 ! Evecutes the diagnestie program
! at memaory Locatian 200.

If EVKAA executes sucoesslully, al the end of each 100 passce rhe console produces one line of the
printoul showit Below und rimgs the werminal hell.

EVEAA Yx.x PASS Hnn DONE!
EVERA Ve_.x PASS Bnppn DONE!
EVYKAR Yw.x PAES fnn DONE!

This program continies to execute and produce tie above printoul until a CTRLAF 8 typed. At that time
the systcm returns to the consale 1A mode and prints the cunzole prompt, @

I CYEAA does not exconte succasstully, 0 prints the ercor messase sbown below and retume contral o
the consule 10 mode.

TTYERRO® TEST Hnn, SUBTEST #nn {inmstructioen) FAILED

{one line description of failurel
EXPECTED pATA: HXiXukMiMx
RECEIWED DATA: XuxRXikd

7046 40009307
Ben

6.2 EVKAA ERROR INTERFRETATION AN LOOP CONTROL

Whon EVEAA detecls un error und the halt code iz 406, i indicares that e processer sxecuted a HALT
insteuetion al the error. Cber halt codes indiests that the progeam is aor cucculing peeperly. See Tuble 2-1
far a list of hall ¢odes and Lheir meamings.

If the errnr message was printed and the hall code i 96, che nser ean lank in the disting for e algoni o
wied to determing che Eailure.
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NOTE
Il the basc address for the program is nof [k, the user
musl find the buse sddress and subtcact it from the
PC io urder to find the corresponding HALT
insbruclion in the listing,

Crencral ecgaster 10 containg the base address: and s examined by typing the follnwing command:

*»»EfG 10 ! Examines register R10.
g ooacoan G ooateoaa ! Bage pddress is 0O0GDOQOD.

Congider the case where the wser exceutes the hardeer instruction st sad gers the consule cotput in
Hxample &-1.

Frx] ! Init1alizes the LPU,

2B /PSL OFEOQD D | Zerp memgry Location FEOD,
22*LFPS5:0 DOOEVEAA EXE I Loads the diagnestic inta memory.
*»>=5 200 I Starts the diggnestic program.

TT7ERROR TEST #nn, SUBTEST #nn finstruction) FAILED
{orne Line dascription of failure)
EXPECTED DATA: XEXXANMY

RECEIWEDL DATA: XXNXERRX

06 JJO093I0M
2y

Example 6-1  HALT im Hardenre Instrugtion Taest

Loak up the localion 2300 (e PC ninws 1) in the proersm lsting. Bezd the test deseription and analvee
the code, IF 1he faulr 15 2 haed erfer, 1he wser cun cause 1he program to lnop {om che next pazs) by ceplacing
the HALT instrustion with 2 MO mslruclion.

NOTL
The user shonld examine Uhe locolion Brsl to mahke
sure that i contalns @ HALT Iosirucism,
By replacing the HALT with a NOP, the ceeor message printing s canceled.

Eaumple 6-2 shows an EXAMINE and W POSIT to the lacation thal contlans the ITALT instroction.

»>E /PS8 ?300 ! Examines Llocation 9300.
F pODDw300 (0
Frr0fPfE RE00 01 ! Peposits BT in the byte at.
' largtian 2304,
>3320 I ¢ontipde. The grogram shauld

| Logp on error.

Example 6-2  Level 4 Diagnastic Pragram S¢t Up 1o Loep o Flard Ercus
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Howcver, if the creor §s incrmitlent. the pragram may progeess oul ol the leop on the firss anccess, In
order for the program 1o lop ceveey Tioie, e wser must Jind e insteuctiun which checks for succoss ar
failwre and replape it with o MO irsieton (fec Example &-3)

Qe
&Zc1
¥eLC
92p5
F2p7?
q92o0
F2BF
D2EL
QEIEY

BZED
Q2EF
QdFh
92F&
F2FA

QdFcC
YEFE

&3040
9I01

303

12551
12592
12593
12594
12595
125394
12597
12598

1259%

12600
12401
1et0e
12633
12604

126405
12408

12407
12608

14409

T42_555:
MOVL
MOV
BLZPSW
TETH
MOYRSL

BLCL
MOwL

XORLZ

5%8:

HEGL
Mavag
MOV
TETL
BEUL

J3 B
ERR
1045 %:

HALT
9RE

108: LLRL

HCX55, SUANUM
4-1,TEMPD
15

TEMPO

R

AHIVD,RY
#8,p0
RO,R1,RE

TR

1058

B 10458, "X45G(RT 1D
1, "X40{R11]
(R112

1045%

(R

10%

5%
R3

|k B N W N

Lampare expected
and received data.
Test for suclfeE=.

Branch ta

next test.

Halt,

Loog PC printed,
Hext part of test.

Example 6-3 Level 4 Program Tasting Sample EY KA A, Test 12, Suhtest 35

[n this cuse, the BELCY 104 instruction at line 12606 checks far sugecss of the wsl operation. Also, 1he
BEB 10% instruclion at line 12606 branches wo the naxr test artee cometion of aocther epecation. Two
byles correspond e esch instruction. Bath the instruction and displacement in the insorocsions are replaced
wilh two MOP mstructions (01 as shown in Exumple 6-4.

~**E/PSW RLED
00409 2€D

P

1413

¥22pfPfW Q2EDR Q101

*»2E/PSW 9EFE
OO RZFE

P

Q311

*»>bFP/W 92FE DO

*>»ESFSE 9304

P

35

0adQ®300 oo
*>>»D/PSBE 9300 Q0

I Examineg the twa
MO+

twao

two
the

| Dopesit
| Examine

two HOP

the

! Beposit
I Examine

' Replace the

bvytes at

caodes at ¥
bytes at %

caodes at
HALT Llacation.

?2EL,
£ED.
2FE.

%2FE.

HALT with g HOP.

! continue. The program should loep

' an the errar.

Example 6-4 Setting Up a Loop on an Incermitient Error
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CHAFTER 7
CLSTOMER RUNNABLE DIAGNDSTICS

7.1 INTROHIMICTION
Customer runnible disgnostios {CH [3) is u special contral program thac simplifics the exeowcion of micro-
and mucrodispnastics in the WAN-T1 diapnostic switem on the VA X-11,/723 system.

The CRD puckupe vperales m two modes: AUTG and MENL. In the AUTO mode, off-line boctam-up
testing s performed on the syslem withoul wser intervention. In the MENL mode, the wier is of fered, with
menu prompls, Lhe opportunily Lo [urther of(-line test (berund AUTO mode testing) any deviee, including
added oplions, om Lhe system.
MNOTE
Both TUSE rape drives, the renotable medin disk

drive, and the cohsoke termlnal are wsed for CRD, 8o
they must be Tanctonal,

For mare inf-:nrmatiun on customer runnable diagnastics, vefer to the documentation satitbed Cislomer
Ruwnable Digguortics Caer Cuide,

T2 CRD MINIMEM SYSTERM CONFIGLRATION
The minimom YAX-11/725 awstem reguirgments on which CHRIY testing iz performcd congist af the
Feal loavimpa:

1. VAX- 11725 CPU cluster wilh LM bydes of memory

2, Dask controfler (LESI)

3. Dwal TU3E tape drive

4,  Consale terminat

5. ROC23 disk drive

f TUSE, #34 “VAX 11725/730 CONSOLE" tape cartridge

7. TUSE, #36 “VAX 11725/730 MICRODNAG" wpe cartridge

8. RC25, #1 “VAX 7257710 CMPLT DIAG™ disk cartridee
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T3 ATTO MM
CED ALY mode performg the Eallowing wesis ia (e order shown:

1. Test the CPLUL memory, and FPA with microdiagnastics.

2. Tesl the CPU with level 4 diagnostics.

3. Beol itbe Diapocelic Supervisur frum che disk drive.

4, Test the LES) and BEC235 disk drives with macrodiagnnstics.

NOTE
The DMFEFA2 woduke is net lested in ATITT Mode;
this resilug wost be pecformed maroally o the
MENU Mode. Befer o Paragraph 7.4 foar ehis
proceiure.

Once AUTO mode 5 mynked, deviee tesring is campleted willowl wser intervention in approgimatedy 15
minutes. An exception to this wonid be when che system is inpeeperly sel up. In this instanze, 1he ALTO
rmunde progrem displaye sn informational tiessage and hales {Exanple 7-1). The operacor hag 3 chance 1o
propecly prepare the syelem, anl resumes execution of the AUTO poede by tepine o < CR =

rtk HEGIN VAX-11/T730,725 AUTO TEST *

WYERSION x.x RUWN TIMZ APPROXIMATELY 15:00 MINUTES

P PART 1 TESTING STARTED == RUN TIME = 3:il PASSED
MEMGRY TESTING STARTED -- RUNM TIME = 1:30 PASSED
CFU PRRT 2 TESTING STARTED =~ RUN TIME = D:s45 FASSED
FFA TESTING STARTED —-= RLIN TIME = 1:245 PASSED
CFD PART 3 TESTING STARTER —-- RUM TIWE = &.00

**x PROFER SETUF REAULRED —-=- TYPE «<{R> TO CONTLMUE ==+

*x CHECK FOR RCZ25 DIAGMOSTIC PACK '"CRODPACKE' o

+% JBSERTED AND SPINWNENG IN DRIVE DAARD: *

** IF ZETUFP CORRELT, POSSIBLE RCZS5 DRIWE PROBLEMS *x

RCLZ% PART T DaRd TESTIMNG STARTED == ®idMN TIME = O:30 PASSED
REZS PART 2 DaAd TEITING STARTED == RUN TIME 1:00 PASSED
RCFZ5 bAA1 TESTING STARTED —--— RUNW TIWME = 1:=0{ PASSED

AUTO TEST COMPLETE —-- N0 ERRORS
txxx ENDP OF wAX=11/730,725 RUTO TEST ##wk

MENU MODE i3 entered at this pairt.

Cxample 7-1 ALY Mode Teeting willl Linproper Svslem Setup
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Upon suecessTully cocnpletes of AUTO mode CRD enters MEMU mode Csee Section 7.4

.31

AUTD Maode Evocation

AUTCY made is iavoked aftce sysiem prepacation is pertarmed, Tae swvseem is peepared for lesling wnd
AUTC mede is imvoked by performing he fallowing procedures:

[. Tnscro TE-5% tape cartridge #34, labeled VA X 1T725,/730 CONSOLE, inta TL S8 1ops drive 1.
2. Insert TLAR tape cartridge 36, lahcled 117257730 MICROAACG, info TUSK taps drive 0,
3. Press the ETECT swich w opon the ecertridge receiver danr.
4. Loud the disgnestic distribution disk [ubeled VAKX 725730 WP EMAG inta che disk drive,
close the receiver door, and press the BTN switeh to place the drive on-line.
5. YWhen dtbe BUN indicalor on the disk drive & conlinuouely liL poucesd with the nex step. This
drive and he svelem disk dove may o may w0l be WRITE PROTCECTed.
NOTE

CRIY ALTTODY mode performs neadestracilve dlsk

festing on ¥AX/YME disk carmidges, W the disk

which is fuseried intg the Hsk drive is Formatted

umier systems other than ¥AN/YM5 WRITE

BRUTELTT the disk tn protect that data.
6.  Obtwin the console prompt, =, a3 deseribed in Chapter 2.

NOTL

AFter ibe consele prinls VERSTOMN xx.yy. a

CTRL/C may b typud since all micreeode noedod

to cxvvute CRD: & lowdeld.
7. Llovoke AUTO mode by tvpwg T 1o Ui console prompl g5 shown below:

»»2T <CR>

NOTE
YWhen the commaupd, =5=T, is byped, there is a time
spun ol spproximuately 35 scconds hefore the Tirst
messape is printed va the console lerminal,

If nocrmors arg encougercd, the consale terminal produces a prinlot similar 1o that in Bxample
T-2.

732 ALTO Mude Messages
Muessuges normally seen while exeeuting the diagnostic programa are replaced in the AUTS mede with
pliin English messapes. These consise of progross messages, warning mcssages, and crrar messimes.

Progress messapes are prinked w wssure ibe weer that the AUTO mode CRIY s progressing propery, Tliese
meszages are peioled when device testing s bepun and completed (Fxample 7-2).



FITT JEGLIN ¥WAX-11/730,725 AUTO TEST LEES.
VERSION a.x RUN TIME APPROXIMATELY 15:40 MINUTES

CPU PART 1 TESTING STARTEDL —-- RUMN TIME = 3:30 PASSED
MEHDHT_ TESTING STARTELD —-- RUM FIME = T:31 PASSED
CFU PHRT 2 TEZTINE STARTED -- ®BUN TIME = D:45 FASSED
FPA TESTIHNG STARTED == RUN TIME = 1:4°%°

FPA NOT AWAILABLE

FASSED

CPL PART 3 TESTING STARTED == RUN TIME = &4:00 PASSED
RL25 PART 1 BAAO TESTING STARTED -= RUN TIME = [:30 PASSED
RCZ25 PRART & peAd TESTING STARTED -- BUW TIME = 1:00 PALSSED
ELFE25 BEAT TESTING STARTED =- RUN TIME = 1:DD FASTED
ALUTO TEET COMPLETE -- NO ERRO®S

*hdkk END OF WAX=11/730,725 AUTO TEST &www

MENU MODE iz entered at this point.

Exampl: T-2  AUTO Mude Testing Sequence (Mo Frrars Eacounizred)

Wurning seeseapes wre prinled wo mform the user that the system s iopropecly s¢l ep (Eaample 7-10.
These messuges ace printed i the Tollowing situarions:

L. The user disk drive dues ool contain the proper diagnestic diske carridgc,

20 The user (pemovakde) and svstam (fiaed) disk drves sre nff-line (RUMN switch pon aclivaled).
L The syswem disk deive I8 WRITE PROTECT =

4. The diagnostic dape in the T8 e drve b aniseing ur sorrupted diagnestic program files,

Aler prntinge wamming messzges, ALTO mede handles each of the above sitwations differcntly, ALITT)
mude pauses for the first two situactions abow to allew (he wser o pruperly sel op the disk drive [Example
T-11. However, for the thing and fourth sicoations, AL TC moede continues lesting aller printinge & warning
meseape indicaling thut testing is neamplete, ATTO nede ssecules e appropriate maccodiaenostic in
WNOWRITE e for the third situation (hxamnple 7-3], AUTO wode biadles e Tourth siluation s an
eceor and wborks Tucther testing (Exampic 740

Errar messages are peimlad when an ermor vecuns during diagnostic testing. These messapres identily the
devies hat caused the eccor and the next ection o be taken by the wser. For marg crrar wlcemlion, reler

Lo Seation 7,33,



LA BEGIN VAX-11/730,725 AUTO TEST
VERSION x.x RUN TIME AFPROXIMBTELY 15:00 MINUTES

CFU FART 1 TESTING STARTED == RUN TIME = 3:30
MEMORY TESTING STARTED == RUW TIME = 1:30
CPU FART 2 TESTINGE STRARTED == AUN TIME = 0:45
FP& TESTEMG STARTED —-- RUN TIME = 1:45
CPD FART 3 TEETING STARTED -- HUM TIME = 4:10
RC25 FART 1 bAAD TESTIMG STARTED —-- RUN TIME = 0:34
RC2S PART 2 PAAD TESTIWG STARTED == RUN TIME = 1:00
RLFES LAAl TESTIME STARTEDR == RUN TIME = 1:00
* & UNIT [5 WRITE=FROTELYED i

*% DAAT: DISK DRIWE TESTIMSE INLORMPLETE ww

AUTO TEST INCOMPLETE == MO EARORS

CHECK ®EVWICE PREPARATIOM -— IF 0¥, THEN LALL FIELD SERVIC

tdxx END OF VAX=T11/73],F25 AUTO TEST +#wx

Expanple 7-3  ALTO Mode Tesung Sequence (BAA] WRITE-PROTEC Ted)

LR b BEGIW vAX=11,S730,725 AUTO TEST
WERSION x.x RUM TIME APPROXTMATELY $5:D0 MINUTES

TPU PFART 1 TEZTING STARTEDR == RLUN TIME
MEMORY TESTING 3TARTED == RUN TIME
CPU PART & TEITIWG STARTED == RUN TIME
#% PROFER SETUP REQUIRED == CANWNOT CONTINUE

LA E R

L X

1

% LHECK SIAGHOSTIC TAPE IMSERTED IW TUSE RRIVE O
t+ TF SET CORRECT, POSSIBLE TAFE dR BRIVE FROBLEM *

AUTO TEST ARBORTED

txrx END OF WAX-11T/730, 725 AUTO TEET =xax

T30
1:30

0:45

* &
* %k

PASSED

FASSED

PASSED

FASSED

FASSED

PAESED

FPASSED

PASSED
FASEED

PASSER

Eaumple 7-4  ATTO Mode Testing Sequenees {Missing 1 Microdiagnestic Program File)
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TA33 AUTO Muwde Ercors

Berors detecled durne AUTO moede case a0 orror message o be prnted and che ewrrend diagoostic et
o b abarred. Alio, depending on which diagrnatic sl dewected Lhe srror, AL TO mode abes, 15 creoss
are dereeted duripg miceodiagnustic or level 4 diapnasric tesling, the program that detected the creor zlong
with the remaining test peograre are sburtsd (kxample 7-5) Alse, (€ mivrediagnostics aztempt to tesn g
device thar is missing [arher o the FPAY ATUTO mode is abaried, By coalrasl, eroums detected during
macrodiagnostic festing of a device aborl only that program aad no any elher proprams that tesc che
device. ALTO made then procecds willt execulion of the remaining diggoeslic prugrams [Gaample 760,
Eluwever, there are soms siuations where AUTO mode will short:

¢  Errors encountered in che diagnestic disk drive

*  Impraper systenn selup (fuc example, if the programs @ ke execeted cunmot be Found an the
dingnostic disk)

When AUTO mode westing 5 aborted due 1o microdiaenostic errors ar ALTO mode compleles wath
rnacrodiagnastic errors, the wser has the option of cesterling the AL PO mode resting o eetecning o the
cansale LAY moede {Bxemple -5} This is announesd w e wser alter eompletion of [esling,.

kA= QEGIN VAX-11S7Z0,725 AUTG TEET ook
VERZEON #.% RUN TIME APPROXIMATELY 15:00 MIWUTES

CFU PART 1 TESTING STARTED =~ RUW TIME = Z:30 PRLSSED

MEMOGRY TESTING STARTED -- RUMW TIME = 1:3d PAEEED-
CPF PART 2 TESTING STARTED —- RUN TIME = D:45 PRLGSED

FPA TESYING STARTED == RUN TIME = 1:45 PASSED

CPU PART 3 TESTIMNG STRARTEZD -- RUNW TIME = &4:0C *FAILED=
AUTO TEST ABORTED == {PU BA®Y —-- CALL FIELL SERVICE

ENTER 1 TO RETURMN T3 LONSOLE, 2 TO RESTART AUTO TEST 9

#Ada ENPE OF YWAN=11/730,725 AUTO TEST *z++

Example 7-5  AUTO Mode Testing Sequence (BErrer Detecled during Micrndiaenostic ‘Iasting}

T4 MENLC MODE
MEXNL mwde 35 invoked for svstem testiag by one of Lthe Tullowing methods:

I, Aulomslically at the swecesstul eompletion of AUTO mode
2, Mamuwally with the cunsole B0 made command, T/AM
3. Manually wuls the diagocetic supervisnr enmmand, CRD
In the firs2 nf the above mehods. MENU mode i invaked ance AUTO made Lesting kas successtully

completed. In this mcibod, MENU mode Lesting s started withaut operater iaecvention, but further
syslem preparation may he pequived i oplivee ure adiled e the minimum svstemn configuratium,

T-6



RAMK

BEGIN WwAX=11/730,725 AUTC TEST
WERSIOMN x.x RUM TIWE APPROXIMATELY 15%:00 MIMUTES

&

LPU PART 1 TESTING S5TARTED ——- RUN TIME = 3:3d FASSED

MEMORY TESTING STARTEDR == RUN TIME = 1:30 PASSED

CPY PART ¢ TESTING STARTED —— RYH TIME = 0:453 PASSED

FFA TESTING STARTEER == RUWN TIMEZ = 1:3] PRGEED

EPD FART 3 TESTING STARTEE == RUN TIME = &:00 FRSSED

RCZ5 PART 1 DAAD TESTING STARTED == RUN TIME = [:30 FASEED

RC25 PART 2 bAAD TESTING STARTED -- RUH TIME = 1:00 *FALLERw
RCFEs PAAT TESTING STARTED == RUN TIME = 1:di PASSED

AUTG TEST COMPLETE —-- BAAD BAD == CALL FIELD SERWICE

LY F]

END OF VAX-11/730,725 AUTO TEST ki

Example -6 ALUTO Mode Testing Soequeaes (Error Detected during Micrndiagnostic Tosting)

T.4.1

MENL Mode Erocatbon

MENU mode 33 inveked after the “base™ syseern is Pully prepared. Prepare the “base”™ system by
perfarming 1he Tollowing s

Fd -
[

b |

Insert TLISE tape cartridege #3534, labelsd YVaXk 10723730 CONSOMT, inta che TUSE 1ape
drive 1.

Insert TT58 tape cartmidpe #36. Jobeled 01723537200 MICRODIASG, intu the TUSE tape drive (.
Press the CIECT switch o open the cerlrides receiver Juor,

Lowd e disznestic distribution disk labseled VAX 2570 CMPLT DIAG ino the Jdisk drive,
cloese he receiver door, and press the BUMN swiel we placs 1he deive an-line.

When (he RUMN indicator on the disk drivg is continueusly Tig, proceed o she asxo stepe This
drive and the system disk drive may or may net be WEITE-PROTHFC Ted,

NOTE
CRIY MEND mode performs oundesiroctive disk
testing vo YAX/VYMS disk cartridpes. IF the disk
thal is inserted inte the dish drive is Tormaited woder
svslems eiber thun VAX/YMS, WRITE TI'R)-
TECT ibe disk 1o peotect e data,
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i, Iovoke MENL by one of the following methors:
Consale 1,0 Yode Method
4. Obtun the comsale prompe, = ay deseribed in Chepter 2.

b, Twpe T/M in response wo the consule prompt as shown beluw:

rE2xTIMACR>
~OTE
When the command ===1'/M s typed rhere is 2
time span of approximately 1.5 minutes hefate the
first messape is printed on the console terminal.

Diagrnustic El.l'PL"I.'!-i!i-!]r ethod
a.  Dblatn the diapnustic superviser prompl DS vy deseribed in Chaprer 5.
b, Twvpe CRD o response 1o Lhe supervisor prompl es =hown below:
Da>CRO<LCR>
Wlnchever method 15 ased w evoke CRD MEXND guale, oser contral s paesed Wi the 3ain
Benu which peoduces o prateul simmler w Caample 727
kkdd BEGIN YAX=T11/730,.725 MENU TEST %3

Type the CTRL %ey and the { key (together) at any time
to interrupt Menuy Test Processing..-.

PAX=T1/730,725 HARDWARE IDPEMTIFICATLON == RUMN TIME = (D:3Z0 Minutes
FLEASE WAIT...

VAX-1T/7V350,725 HARDWARE IDENYIFICATION £AOMPLETE

MAIN MERU -- Fumctiamal Test
A = Exit Menu Test
B = Frint List of identified =zvestem hardware and suopert status
C = Print preparation required for test af supported hardware
b = Select and test harduare from TEST MEMLU
E = TE3T ALL supported hardware

Type one of the abowve C(for example, A), and presc RETURN,

Enter MAIN MENU chaice:

Exzumeple 7-7  MLEWT Mode Main Menn
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[n Main Moy, selections are provided to allow the wser to perforo e Tollowing Tune lions:
o Exit fram WM ENL! made.
*  Print a list of devices on the system and determine wehecher they ase supporcted,
«  Print the preparation required to test the avslable devices.
" Selecl either a single device or ull devices on the system for diggmostic testing,
Chwice A:
[f ¢hodce A is selected, MERL mode s aborted and wser contee] s relurned to the console TAO mode

(Example 7-3).

!
|
Type one of the above C(for example, A), and press RETURN,
Enter MALM MENU c¢hoite: A
MENL TEST STOFPED BY OPERATOR
wwwke END OF VAR-11/730,.725 MENU TEST **%w
RETURNING Td YAX-11/F730,725 CONSAOLE, WAIT FOR ">>>' PROMPT...

704 PC=0007EBZZ
¥R

Example 7-5 MEMN] Made: Choice A Selected From Main Menn

Chnice B

I chiee B @5 selected, MENTT mode prints 4 lisc of dewices availalic an che sysiem {Example 7-9), This
list also includes the device peneric name and determines, if the device is supperted Tor testing, Aflce this
list iz printed, the ain Menu s printead sgain.

Chuice C:

I chodce € iz selected, MENU Mode prints a hst of the svslen preparatiens requirsd 4 test the supported
devices on Lhe systemn {Exaanple T-100. Adver Lhos Izt as printed. e Mwn Meno s printed sgain.
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fyﬂe one af the poaye (for eaigmple, B2, amd press RETLRN,

Ermter HAIN MENL

HardwWware
Maws

Lansole
BWZID
LEEI
FMFI2E
DMFIZA
DMF3E2P
RL2E
RCFE3

!
!
!

thoicas B

Gererie aupport

Hame Eratus

csal Mo Sugpor?i
bWE No Support
DaR Na Suppart
xoal Supaaorted
TKA Sunported
LA Supported
taad Suaprnrtad
bAam Supoorted

LEnd of Listl

{returm to Main Menul

Esarmple 7-9 MENL blode: Chowee B Selecied from Mam Meno

i

Type ane of the above {for example, A}, and prescs RETURH,

Enter MAIMN MENE phojre=

Hardware:
Freparatian:
Hardware:

Preparation:

r

KA730, BMFIZA, DMFIZP,. DMFI23

No hardware pregsaratiaon required

RL 25, RCLF2S

1.
2,
3.

i,

Inzart removabie disk dn drive

Fush in RUN switch

Pull aut Write—-pratsct REMOYE and FIXED
switeh (nat Lighted]

Wadt for RUMN indicator te te stop Blinking
CEnd of List]

(return to Main Menuy)

Example 7-10 MENU Mode: Choice O Selected Trem Main Menu
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Chicdee D2

If choice 13 48 selected, wier contrul is passed 10 Test BMany, which produees & printout similar oo Example
7-11. This menu Hsts the deviees thal can be tesled, To wsl a deviee, ype the meno chodce that
carccsponds to the device to be lested (lhat s, typiog choice [M causes the MEMNL mode to test bl
supporeed devicss). See Cxample 7-12.

]
Type one of the above (for example, A}, and press RETURHN,

Enter Main Menu chaice: 0

TEZT MENU

AT = KaT30 CPU KAad

Bl = RECZ&S DISKE baad

B = HRCFZ25 BISK Dhanl

c1 = DMFE 25 COMM. xahpi

L2 = DAF3Z2A COMH, THA

CF = DMFE3I2P COMM. LCA

1 = TEST ALL of the aboave supperted hardware

Typt one of the abhove {(far exaeple, A1), and press
RETURN to start testing.

Enter TEST ®MEMNU choice:

Example 7-11  MENU Mode: Choice T Selected from Main bMenu

Exarmple 7-12 is o (vpica] Tunctional test peistoul prodeced by MEML made. Thiz prinout indicates Lo
the user which device s curmert]y being lested. the liens spent to test thae device, and at the end of the test,
wlether the device passed of failed. Al the completien of reeting, MEMNLU mode returns cuntrel o ke
Mam Menu,
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Troe one of the abawve {for eéxanple. A1), and presa RETURN to

start

testing.

Enter TEST MENU choice:z

Prees the LTRL key and type
at any time to

sdtkwawews BEGLH FUMCTIONAL TESTING ##sxwarssik

KATIOD
KATIO
KAT3l
KA73ID
Ka?3o
RL2S

AC25

RCF2S
DMFX2%
DMEZ 24

EMF32P

PART
PART
PART
PART
PART
FART

FART

COHM.
COMM.

COMN .

FUN TIME = 15:0G0 AINUTES

kA0 TESTIMNG
EAD TZETI1HG
KAl TESTILMG
KAl TESTING
KAD TESTING
DhAD TESTIME
DaAd TESTLMG
FAA1 TESTING
K&EhO TEETING
Tks TESTIHNG

LCA TESTEMG

FUNCTIODNAL TESTING COMPLETE

tratyrn to Main Menua)

o1

STARTED --
STARTER =-—
LTARTED --
STARTED —--
STARTED —-
STARTER --
STARTEDR =
STARTER =-
STARTED ==
STARTED -—-

STARTEDR ==

RUN TIME
RUN TIME
RUM TIMWE
RUN TIME
RUN TIME
EUN TIME
RUN TIME
HIIN TIME
FUN TIAE
EUN TIME

RUN TIiME

—-=— KD ERAORS

the £ key C(togetherd
interrupt Functioanal Test...

G0:45
Oz:00
Dz b5
a2 :00
G300
&0: 30
01:409
01 :4ao
01 :00
G034
0a:=324

NMINUTES
MINUTES
MIHUTES
MINUTES
MINUTES
MINUTES
AINUTES
MINUTES
MIMUTES

MINUTES

MINUTES

FASSED
PRSSED
PAGSED

FASSED

FASSED

PASSELD

PRESED
PASSED
FASSED
FALSELD

PRSEED

Exumple 7-12 MEMNU Mode Successlul Testing Sequence: Choice 1) Sclected From Test Men

MEMNT Muds can be interrupeed or suepended at any dime by Weping CTRELAC, Thas cuuses o menu o be
printed (Exumple 7-L3), giving the ueer a choice of theee actions 1o take. 1F choice A 5 selected, the Bait
meggags s printed (Cxampls ?-8) and MENLU mode cxits, retuining contral 1o the comsule T30 mude.
Slecting choice B wborte whatever MILNI Mode procees was heing perfocmed ol the Ume of ihe
CTRLAC, and eetuens contrel to the Main Menu {Uxample 7-7). Canversely, i1 chicice © s selected, e
MEMNL Mode process wlercupled by the CTRELAC continues,
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Press the CONTROL key and type the [ key toagether

A e

CONTROL=HENU
A = Exit Meny Test
B = Abort the current process, and return to MAIM MEMU
f = Resume the process interrupted by CONTRGL-C

Type ane of the ahave (for example, A}, and presas RETURM.

Enter CONTROL=C MENU chaite:

Example 7-13  CONTROL-C benu

T4.2 MEMU Muwde Errors

Errors detected during device lesting ane lisled on the Tunctional test printont (similar 10 Example 7-14) a3
haviog faded the test (FAILED). Also, at (e end af the funciianal 1est prineant. the Failed deviee iz callod
ot By IS Eenieric Lane.

When the devies diagnostic lest derccts an errar, that st is aborted (printing FA LKy and the next st
is executed. Once all the selected devices are tested, conral i passed back o Main Renu.

i?PE and of the abowe {(for example, A&17,. and press RETURM tao
gtart testind.

Enter TEST MENU chefce: 0

Press the CTRL key and type the £ key {tegetherd
at amy time to interrupt Functional Test...

wkwawdtwd BEGIN FUHCTIDMAL TESTING *xdthtkatw
RUM TIME = 15:(4 MIRUTES
KEATZO PART 1 KAD TESTIME STARTED —— RUN TIME = 00:45 MIRUTES PASSED
KATXD PART 2 KAO TESTIMNG STRRTED —-- RUN TIME = DZ:04 AINRUTES PASSED
EATID  PART 3 KAQ TESTING SEARTED == RUM TIME = DZ:45 MINUTES PARSSED

KAT3D PART 4 A0 TESTLIMG STARTEDL -=- RUN TIME = 02:00 MINUTES PASSED

K730 FAaRT 5 XAD TESTIMG STARTED —-—- RUMN TINME G3:00 MINUTES PASSED
RLE5 FART 1 DAAMQ TESTING STARTED == RUNM TIME = 0(0:30 WINUTEE PASSED

RC2S PART ? CGAAQ TESTING =TARTED —-—- RUM TIME = 01:00 WIMNUTES PFASSED
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RCFE5S BAAT TESTIMG STARTED == RUN TIME = 09:00 MINUTES *FATLED+
PMF3Es COMM. XGAD TESTING STARTED -- RUM TIME = 071:00 MINUTES *FALLED™
OMFZdn  COMM. TXA TESTING STARTED -- RUN TIME = DO:30 MINUTES PASSED
DMF32P COMN. LCA TESTING STARTED —— RUM FIME = Q0:30 MEMUTES PASSED

% FUMCTIONAL TESTING IHLOMPLETE == ERAORS
*2 FALLED HARDWARE TESTINGz ¥GAD, bAAT
*x CALL FIELD SERWICE +#%

Cretyurn to Main Mepw)

Example 7-13  Unsueesssful MEMNL Bode Testing Sequence: Choice 131 Seleeted frost Teel Menu
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CHAYIER B
BLUILDING AND UPDATING THE SYSTEM DISK DIAGNOSTIC AREA

8.1 I[NTRODUCTION .
Tae YAX-117725 is shipped with an RO dicanostie distnbution dizk cartridge, This FILES-1T stre-
tured diagnascic distribution media 35 labeded ¥AX [1725/730 CMPLT DAL This media contains all
mricradiagnostic programs appropriale o YAM-11/T25 sistem,

Hecanse the dispnostic srea of a4 pewly crearcd sysiem disk contans oo dimgmustico programs, selected
diagnoatee prowrams [rome e distribution media are copicd o this arex. These selecied divgnostic
proprams are lhoee propeims fhatl 1621 1he devices on the VAR-11/725 syulem en which the progrums
reside. The process of copying diagnoatic programs to the sestem disk diagnostic anes @orelermed oo
building the Jizaposslic acea,

NOTE
I the system disk docs nol contain sufficient roodn
for the selected dizpnostic proprams, Lthe diagnostic
programs should remain on the distribution wedia.

Digital Bauwiprnent Corperation periodivally celewsses new veécsiong of oXisting, diagaostic programs and, in
M eazes, may reloase entirely new disgnostic peograns, Whea aew versions or cntively new diagnostic
programs arc relessed Mo devices ona YAX-1L/T25 systom. then 1hese diagnostic programs are cnpicd o
the diagnastic area uf the syslem disk {iF diagiostic programs reside thers). The process of copying these
diagnostic programs o the disgrestic ared 13 weforred to 28 updaring.

4.2 BUILDING AND UPDATING THE DAGROSTIC AREA
Buiiding the diagnestic aea of 1he svstem dizk is accomplished under contral of the opersiing system using
unes ol Tae meliods:

*  Lising the COOPY command

+  Lising the Dipnostce Updae Conlpueretion Teol (DUCT)

Updating che disgnestic s accumplisled under conteol af the operacing svstem nsing [3UCTT

£.1.1 Building and Updating the Diagnestic Area with the {C0FY ommand
To build the disgmostic area o Qe sysiem disk peetorm the fallowing proceduone:

. Eosure Ui ¥M5 55 cxeenting properiy and the 1CE prompd, §, & dizplayed on the erminul.

2 Ensure that the diagnostic distribution medi, lubeled ¥AX 110725710 CMPLT DIAG,
loaded nt mounted onto the drive.

3. Place the drive containing the disgnostic distrbulion media on-line by pressing the RUMN switch
on thut drive.
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When the RUN wdicator stops blinking, type the follnwing command at the *5™ prompl 1o
ceeonnl the diagoosiie disleibulion carteidge.

FMCUNT DAAD: CRODFACK

Tvpe anc of the fallowsdng commands at the 5™ peomp o copy wll 2elevted diapnoetic propgrem
files o the system disk,

ECOPY DAAT-CSYSMAINTIfilensme.ext SYSEHALINTEWANCE

Filename.ext 5 the name of the diagnastic program file w be copied w the svstem disk
MAINENANCE ArEA.

ECOPY DAAT:CSYEMAINTI®.x; SYSFMAINTENMAMNCE

Thiz copies all diwpmustic programs [le 1o ithe sestem disk maincenance area.

Trpe the [ollowing comeands 1o make 1he svslem disk mainenance ares bontable:

ECOPYSLONTLIG DAAT-LCSYEMAINTIDIAGEGOT.EXE DAAT:CSYSMALNTIw.w;0

FFPUEGE DUAT:[SYSHAINTIOIAGEQAOT.EXE

NOTE
SYSIMAINTENANCE iy the loyicsl name for the
disgoestic area oo the system disk drive,

#4.2.1 Builing and Updaiing the Diagnostic Area with DUCT

DUICTT is 3 copying woildy that copics diagnostic fles Inom U Jistribuation creedia to the disgrnostic area on
the system disk, IUCT copics diagnostic files Teoo apes or disks. To wse DUCT, perfurm the Tullowing
procodurs:

5

s

b

fs.

Ensure that ¥MS is cxconting properly and thart 1he DCL peampl 3 35 displaved cn e lecminad.

Ensure thut the diapnnscie discribmkion media labeled YAX LLI725730 CMDPLT DIAG, 15
louded or mounted ante the drive.

Place the drive containing the diagnostie distribotion mcdia an-ling by presging the LOAD
bulton um thal drive.

Al the § prompl, type he Nllowing command to mount the diapgnostic distribution cartridge:
EMCUNT DARD: CARDPACE

Tepe 1he following command al e 5 pronpl fo exscule DUCT frum che distribution meadis:

FRUN DAAO: CHYSMAINTIDPULCT . EXE

When 12LICT prints the meon below (shown i Example 8-10, type the IIELP cummund and
forlloow the inetroctions to cither Tuild or update e system Jugnoslic acea.
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Select one of the following entries:

1 for
M for
u far
B for
¥ far
X far
E far
H far

Exaunpls %1

Initialize & diggnostic account

Hew option add on

Updete a diagnoatic accaunt

Buaery the diagmostic database

Yerify directory against DUCT database
Execution menu

Exit

Help

DLCT Mene Diaenostic Update Conlrumation Toul
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APPENDIX A
VAX-11/725 INTERNAL PROCESSOR REGISTERS

Eisted nn the follewing pumes sre the addresses, mnewmonics. and namcs of the ¥AX-11/725 incemnat
[Il.'l:li:ERHI'IT FCRISECTS.



Table A-1

[oternul Processor Begislers

Address

[lex Duc 3 [T T T Aocess Mame

0 i KSF Komel Stuck Poinoeer

| | ESPE Executive Stack Pointer

2 2 ] of Supervisor Stack Poiner

3 3 LIsF L.ser Stack FPointer

4 g ISP Interrupt Stack Pointer

B " POHK PO Bese Repister

G 1 ] PO Leneth Repisier

A 141 FIBE Fl Buse Replster

B 11 FILR Pl Length Rewsler

LN 12 SBE Svslem Bose Bepisler

[ 13 sLE Svsiean Lengll Regisier

lx  la M_BB Proecss Control Block Base

11 17 SCBB Swstem Contrel Block Base

|2 18 1I'L Inferrape Priariry Tewel

L3 19 ASTL Anynchronons System Irap Level

14 0 SRR W) Snftwure Interropt Keyoese Kegister

s 121 SISH Snfiwsre Intetropt Summary Kepisoer

1% 2& (] Imterenl Clock Control and Status

14 23 MNICKE W Mead Interval Counl Bepizler

1A 16 ICR RO Intervul Cuunl Fepister

1B 27 TODR Tuoe of Yeur Repsler

i a3 CERS Console Sworape Beoeive Stalus

I o CSRD RO Console Suoruge Beseive Data

ILC 0 CSTS Console Srocage Teonsoul Stalus

LFE 1] Cs1D WO Console Stocage Teansoul Daa

20 3 EXCH Cansale Reechner Contrid and Starus

21 13 EXDE R} Cansole Feoebner Data Bulfer

22 TS Cansole Transmit Confral and Sratus

23 15 TXIIH Wi Consale Tranamit 12acs Burrar

26 I MO ESE K} Any write clears “maching chock
in-progeress™ flap

25 40 ACCS Accelerator Conerol and Status *

3T 55 WO Initialize UNIBEUS

E1 .- 1.4 MAPLM MWemury Manarement Cruble

£ Y TBTA Trunslaien BulTer Invalidate Al

A 3B TBIZ Translaven BulTer Invalidate Single

i &l FME Fecfocrmanse Monwer Encble

JE a2 b | R Srsem Meatificades Register

W = Write only
F{) — Eepad only
* o WAX-11/730-Spocific Kegister



Table A-2 Muchine-Dependent Inlernal Registers

Address

Hex Dec Repgister Mappiop

0} o Peocessor Btalus Longword

1 ] CPL Micraprogram Counter (LR

2 2 Momory Concralley CSE | Register

3 i Moemory Concraller CSIE 2 Fepister

4 4 st Breakpoint ¢ Microaddicss

4 i Enable,/Disable WS Conrel Stoce Parry
fi f WO Congral Store Fogplster

13:14 1916 CPL Scrarch Pad Memory (WE3WED)
i iz CPL Quotient Kegiser

IFT: 1040 511:256A CPL Seratch Pad Memary (1ocal Storg)
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APPENINX B
MICRODHAGNOSTIC MONITOR COMMANDS

The following wre the enmmands wsed wich the MICROMN.

DIR[FCTOR Y] — The directory of the TUSE being vsed (DD o7 DD is printed at the console Lerrminal.
NIC>DBILR

EET[URN] — The miceoprocessor program eounter is forced 1o zero and e power-up rouline is starled

apedn. IF a console cussetle (CONS0HE) is present, the svstem will prscr-up ingn the console 10 medc
and the consele lectoual prizs the poumpl, s>,

BIC>RET
e

=71 — The corzale mcruprucessor propram counter 35 forced to <address = and operatinn is continued gt
that now addrees,

SFU Caddress»
MIC=5/70 0

This command waould Force zoro ta the songelc misraprocessor peogract counier; the Tunction i identical wo
|54 Ll
RETURN".

T/E — This commuend operates ke the “"EETURENR™ or “S/L 0™ commands,
MIC>TSE

CONTINUE] — The cucrenl diagoostic continues execution from the last error halt, SOMM, single step
termimation, or TR,

MIC>CON
LOAD — taoads a diapnostic section from the microsasseto,
LD <section>

The following scoricn names can be osed wilh this command.

EHKEA EMK3EB EMEBC
ENEKRD ENKEE EMEKBF
ENKEG ENKLCA ENKLE
EMKCC ENELD EMKCE
ENELF ENKCG
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This cortirmand louds microdisgmestic section EMKBC frum the microcasserte,

[NTITIALLZE] - Builialieee o WS secdon. This command must be issucd after 3 scetion is loaded by the
LD vommund before tests are ciecuted. Tl antomaticzliy excoured in a DI ST or D command.

MIC>LD ENKEBL
MIC>INT

XAC o0 XU — Adlws the remare diagnostic lerminal to downling lead a [le tnwe the console microproc-
eegar memory {C for console memary] or WS BAM (U Tur micracade), Itjs pever exscuted Mrom a

conale termingl,

DIAGNOSE] — The microdiapanstic unitspeciticd 38 leaded und cun. TF no unit is specified, ien testing
starts at the first tosr and conliues Lo the last st

DI [<keyword>]
MLC>DI

The [ollowing keywords may be vsed 10 modify the command,

BACARD] SECCTION] TELST]
COCHTINUE]D PALSS] SHOORTEN]

HOARD =iypes — This kevword loads and executes all nonoptions! scotions thet are associated with
either the WS, DAL, CPU, FPA, MCT or 11 board types.

KOTE

This cotniand is incompatible with the SECTION

amd TEST keywords,
MIC>DI BY DAP
Bun those ests that exercise the TIAP {ME394) board.
SECTION <seclions — This keyword loads and execoles he specilied seedon from the microcasselle.
MIC>DI SE ENKEL
Load and cxecute the Lests thal are included in seotion ENKBC,
TEST <number — This keyword executes the specified test from the cucrenlly loudsd secting.
MIC»>pI TE 3
Foun tesl number 1 of the section that is currently in BAM meraory.
MICHbI TE 3 5

Run tests 3 through 3 of the seciom that is currently in RAM 1ncmoery,

CONTINUE — This keyword is used ooly alter the TEST keyword, It ciccuies Lhe ests fromn the speci-
fied =number> to the end of the currendy loaded section.

RIC>BL TE B €O



Run teel nurmber B Uieough 190 the eod of the section thar is curcently in KA M memary,

PASS  Thas kevword is uscd in eonjunction with the TERT keyword to indicate the number of tmes 4
tastsd is porformed.

MIC»L SE EMKBD TE & 5 Fa 3
[.oad seecom RRKHED from the casselte inle TRABR memorcy end evecure stz 2 theough 3 1hese lines.
MIC>DI TE & 5 FA =1

Run tests 2 through 3 of U sectivn Usal is currendly in RAM memaory and repeat forever (until interrpoed
by CTRLAC or CTRLAP).

SHORTEMN — This kewvword is used in conjuaction with the "TEST keyword. T an ermor vcewrs during
testing laops friom the first test specified o the west o which thal emmor cosored.

MIC*BE TE 1 13 S5H

Run tewes 1 through 15 of the sectiom thal s corrent]y io RABR piemory. 1 ac error oocues, shorien the Loop
lo execule lexls L Uwoueh the st thatl savsed the ermar, '

E|CPEAT] — This coanmmand repedrs a commdad, such a5 & DFPOSET ar EXAMINE. The command is
terminatcd by a CIRLAC or CTRLSP.

F <rommand®>
MIC»R EX Ra 1

This command repeats the command o examine fowr byies of dala al the console memory Tosaton 0.

SO T/CLICAR] — The SCT CLEAR cormmand 15 wsed 10 enable /disable flags used in the execution of
micradiagnestics. .

SE <funceion=
tL £function®

The following funstions can be set/feleared;

HALLTI LoCor] HELRJ
BELCLL] SECR] TRLALE]
soLMM] GDECFAULT] PACRLITY]
ETLERI~ BRCEAK]

HALT — Halt on grror, SkTiing this flag cawses the MICMOMN o relumn to the commund level allec
TEPUrLINE a7 eTTUT.

MIC>3E HA

LOCE — Loop oo ceeod. SETL0g this fag causce the MICYWOMN ta loop on the smallest picce of test code
ngeded (o repordiee che crror,

Tlhis Mag & crly weaed wich Lhe SET command.
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MNOTE
HALT has a higher priority thag 1LOOTP, Thes, If
beth are set, balt om error occurs first.

MILC2*SE L@
MER — Mo ercor ceporls. SETung this Rug cawses the MICMOM tu skip the pontout of ereorc reporting.

MIC>SE MNE

BELL — Bell ooy erroe. SETliog Uhis flag causes the MICMON 1o nne the terminal bell each bme an ermor
is reported,

MIC>S5E HE

SEER — Eoable single bil errors 10 be reporled as normeal ermors, SETung this Mag caoses the MICMON 1o
priot gingle bit crrors,

MIC>3E 3K

TRACE — Truce execution. SCTing this Map causes the MTCMOMN wo print the wst member hefare start-
g each rest.

MIL»*5E TR

S0MM — Sop an micromareh. SETung Whis Mag causes e MICMOM w0 write bad purily 1o the WS
lcation specified, When exeeution occues and PARLTY iz sot, the MICMON traps the interrup cansed by
the parily error. 1 the eddress matches the Tast SOWM address, MICMOMN prints “S0% W™ and the TR

and returns o the command mode (ATC= ) T the parity s not the SO0 address, 8 parity groor messapee is
digplayed. SETung SOMM v second time clears Lthe previows addeess.

NOTE
CTear PArity must be issued prior to SEi S0mm,

MICrZE 50 axux

DEFALLT — 5S¢t flags 1o defanlt value, SETting this flag cuases Lhe MICKMON 1o SET HALT, disakle
SOWM and CLEAR all other Mlags.

MIC>5E DE
PARITY — 5S¢t bad parity. SETting this flag cavsce the MICMON to write bad parity to the address

specifed and to disable stull on parity ermors. I oo address 1a mven, anly disable stald an panty smmoc occarcs.

Clear parity 5 wsed 10 remove the bad pucily eccor and reenoble stall oo paciky ercar. 0 oo address 15 piven,
anly coabbe stall en parity coror occurs. This command s alse wseful w weite good pacicy ar the location
that has data deposited into ie, This assures the parity at that location iz correet,

MIC>5E FA xxux
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STEM el single atep. SETng shis flag cavses the MICMON w sinple step the CPU o limes. T ne
vadud s given, the CPLU single ateps onee for cagh timg che space bar is ivped, Ay other chauacler rype
cawses MICRON to exit to the commund level (RTO=)

NOTE
The character tvped to cxit to the command level he-
comes the Firvl chuarucier of the next command, [Fa
chean starl is desired for e pext command ling, 2
CTRL/C must e (yped o exit W the command
mirle.

MIC*EE ET nmnmn

BREEAK — Set hreakpoine in consale misroprocessor code, SETtng 1his tlag couses the MICKMON 1o
wrtte s branch imstroction tn the break routing at the address specifigd. This Branch instrugtion is chice
byLes long. CATITICNN: This instruction cveramites another rouline's instruciions, I che instroction is wrif-
tent Ly Lhe program area of MICMON. a checksum error 35 prinled, but this enfl noc prevent the user From
gxecuting MICMOMN. The instruclion replaced with the SET BRCAK s net restored onal o CILEAR
BEEAK o another SCT BELAK w4 oew address 15 1ssued. CLEAR BRELEAK replaces the oniginal three
byres al the addsess where SCT BREAK was neeriad.

CET BREAE xxux
There ace theee special SCTACLEAR Tunctiuns thul allfect the repislers un the Tnternal Disk controller
{1257, They are SE AF, 8E BR, and CL FL
NOTE
These commands require that 3 WS based micr-
ndiagnistic be Inaded in WS RAM.

SL AF - Belect u Fifo. Selects Fifo address reprster “A" to supply the sddress osed when a deposit or
gxamine of the DBUF i3 execured,

SE BF — S:lcor B Fafo. Selects Fifo addross register "B™ Lo suppiy the address osed when o deposic or
examine of the DBLE is cxcouted.

L1 FI — Clgars the Fifo addiess register currently selegted, This command proceeds the 8K AR and SE
BR vommands.

SHOW — The show command canses MICWON to print the numes of the test flags that sre enshled.

3H <flag>
The tlags are defined under 1he SET/CLEAR comumands.

HALY TRALE LooP SOMM
NER BELL SER
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FX[AMINE]L/DE[POENT] — The EXAMINE /DEMYSIT conmunds are wied w resd Swrire data fromy

Ly virioue regislers or meamury Jucstvons. The fallnwing madificrs poian to 1he ared being accessed.

EX <“modifijers® “address?
DE <mgodifier® “<addrescs?> dualue

RALMI ar fuU— Feud Four hytes of data at specified address, Wrile one byte of data to specificd addrecss,
Exacmples:
MIC*EX RA 4700 — Examine four bytes of data at the consale memory bocetion 4100
MIC*DE RAM F1FF C _ Depusit the byte value “C™ in consolc memery locatien 71FF.
C5CRI— Head erite 24 bits of data feonfta the CPU CSR.
Examnples:
MIC¥ER L3R — Reads 24 bits of data from the CPL contral store regster.
MIC*DE CSR 185F — Writes 24 hits of data to the CPU conleod slome repister.
WHRLK Y — Read/wrile duta Trom o the 2901 working repiseers,
Examplcs:
MIC*EX WR 3 — Fxamines contenls of duta provessor working segister 3,

MIC>DE WR 2 1BFFCLAA — Deposits the value ISFRCCAA inwa the daes processor warking
reptster 2.

Mo & Read wrile duta from /o main memorny,
Exarmples:
MIC>EX MM 1074 - Cxamines Lhe duta in nosin memory location 1074,
MIL>DE MM 1074 3IF8A - Dwposits the value 3FEA in main memory location 1074,
It CaR 14— Fead write dara feonmto the TDCs Disk Address Bepister.
[:xamples:
MIC>EX 10 — FExamincs the data in the 1DC Disk Address Repister {DAR).
RIC>EHE ID 3188 — Depmits the data 31AH in the LD AR,
FALSITI »# — Kead dala from e IDC's FCC ]J'.J.liiu'::ﬁ e
Fxample;

MICREL Pe  — Fxamincs the contents of the 104 Pasilion Regmsler {read only),
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PALTTI*# - Read data from the T ECC patiern register.
Examplc:
MIC*EX PR — FExumines the contenls of the IDC Paleen Register (read only).
BE CUFI# — Read/write duta Irom Mo tie [DCs data buffer,
Examples:

MIL*EX BE Examites the longward [four byees) of the cwrrent datn buffer (A or B at the
currcht data butfer addross. The address is then incremented by Tour,

MIC*DE DB 1EFFCCAT — The value IRBFFOCAL is deposited o the currenl data bufler at the
current address. The sddress s then bceemented by four,

UPLCI— Read/write 15 bils of data From/o the LM regiscr,
Examples:
RIC*EX UP — LCxumine the microprogram couatce,
MLC=pE UP D1FTC - Depesit the value OLFTC in the microprogram counter.
WCL5Jors ¢ — Readwrite data Fram,/to WS (without parity caleulation).
Examples:

RIC>EX WC OEOD — BExamane writable Conlrol Store (WCS) or EXC DEOT throupgh location
(L.

MIC=pE WC 030D 1637T&F . Deposil the value 163T4F in WS location OsO0,
Ls Read Mwrite data Meom /Lo kocal stone locatians,
Examples:
MIC*EX LS Z00— HExamings the data at bneal store location 20K
MIC*DE LS 3100 3FF- Deposity the valus ATT in local store Jocution 31040
0% — Readwrite sipht bits of duty Mmom Mo the CPU O8 remsier.
Exarmple:
MIGCEX 95 — Examine he eight bits of data in the CPUOS register.
Ud C51# - Read femite data fromn o the LINTBUS map portion of the translation bufTer.
Txamples:
MIc>EX UB 200 — Read the location 2040 from the LINIBLS translation buffer,

MICHBDE UB 3IFF TF900— Writes date TFSIM into locatinn 3TT of the TINTRUS iranslalion
bulfer.
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MC LT %— Read/write data from,to the memory contraller’s CSK. registors,
Faamples:
MICHEX ML 2 — Dasmine data in MCT's CER regnster 2.
MI{»DE MC 1 20000000 — Deposit data 20000003 inly MCT: C5R repisler L.
T8 #— Eeadwrite data feom/wo the memory sonteolber’s wanslatios bufler.
Examples:
MIC>EX TB 5 — Head data from MUT s translacion buffer 3,
MIC>DE T8 10 F100- Writc data T1MM1 intn MCT"s translation buffer 141
ICLSR]- RBead write duly (rom e the 1D CSE register,

Examnles:
MIC*EX IC — Examine the data in the LDCs CSKE register,

MIC*RE IC 10B00ZBD- Dxposit the valus JOBOIZED into the 1DCTs USE register,
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