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PREFACE

This manual is a guide to the sources and listings of the HP 2000
Computer System. The source of the system can be used to make
modifications to the system; the listings and tinis manual cah(be
used to help understand the internal workings of the HP 2000 ~
Computer System. |

This manual is divided into three parts. Part I is .a description
of the physical format of the magnetic tapes (22703-1000l1-Listing,
22703-10002-Sources, 22703-11001l-Listings on 1600 bpi magnetic
tape, and 22703-11002-Sources on 1600 bpi magnetic tapes) and a
description of the BASIC program supplied to extract portions

of the listings. Part II is the internal maintenance specifica-
tions for the system processor. It includes details on the oper-
ation of the system master program, the system loaders, the BASIC

- language procéssor, and the operating system. Part III includes
details on the Input/Output Processor program and its configurator.






PART I

SOURCES AND LISTLINGS



Tre source

listings are supplied as
selective dump tape O0f account Z101,
stored in one string,

sSeucces

The files are?

APPROXIMATE NUMBER"

NAME
s2883
SS1ISS
S7900
S$7905

SASFH

SBSTLD
SC2R83
SCSISS

SC7900
SC790S

SCIn
SCRO
SCRC
SCRSLD
SDo4
SD110
Dsl1l1cC
Ds120
splzc
SD130
SD13C
SD140
SD14C
sD2741
Sp274C
SD274E
SD340
SD34C
SDa3
sSDso0COo
SD51
SDS30
SDS3C
SDél

QE.BLOCKS
715
725
715
725

228

26
346
344

346
344

135
11
85

7
52
11

120
12

107
10
70
10
68

115
27
27
13

2la
63

278

551

225
332

MODULE'

System processor |oader
dar iver

System processor |oader
disc driver '

System processor Joaaer
dr iver

System processor |oader
disc driver

ASFH (IOP module)

BASIC formatted files on a
Each line Of source |Is

with 2883 disc

with 790572883

with 7900 disc

with 7905/7900

Paper tape bootstrap |oader

" Conversion program for

Conversion program for
system
Conversion erogram for
Conversion program for
system
CI0O (10P module)
CRO (IOP module)
CRC (10P module)
2100 Cross l|oader
D.04 (IOP module)
De110 (IOP module)
D.11C (I0P module)
D.120 (IOP module)
Del1l2C (IOP module)
Del130 (IOP module)
Del3C (1I0P module)
Delad (IOP module)
Del4C (IOP module)
D.2741 (IOP module)
De2/74C (IOP module)
D.274E (10P module)
D340 (10P modulie)
De34C (I0OP module)
De43 (I0OP mogule)
DeSOCD (IQOP moduie)
D,51 (IOP module)
D.530 (IOP module)
De53C (IQOP module)
D.61 (IOP mogule)
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2883 disc
790572883

7900 disc
790577900

system
disc

system
disc



AFPPROXIMATE

NAME LENGID MORULE

SDe2 62 beb2 (I0OP module)
SN63 200 De®3 (I0P module)
SDUMP . 29 pume (10P module)
SHIOD 62 RIO (ICP mocdule)
SHL) ' 14 RLO (I0P module)
SHLC 180 HLC (10P moaule)
SHMN 59 kMY (IOP Moaule)
SHPO I 12 RPUIS (JOF mocule)
SHWN la Fr (10 module)
QMR G 151 HRC (10F module)
SICKH 1) I1CkH (1OP mocule)
SInC 298 10C (10P moaule)
SInkC 12la 1nPC (10K moaule)
SLPO 11 LPL (I10P module)
SLPn wR LRC (ITCP module)
SLTo 8 LTO (IpP mocule)
sSLYIC 2bb LTC (10P module)
SMCew0G X} Master Froaram
SMEMieY “wa MEMRY (I0P mogule)
SMNy 183 MNL (TOP moaul e)
SMNRCIY 76 MNRCD ([0P moaule)
SMMR T ® 117 MNwIR (IOP momule)
SMUXH HH (1P moaule)

SPPO 11 FPU (TOP moaule)
SPIC 72 FRPC (10v Mmodulie)
SPRO A FRO (IoP module)
SREQ 9 ‘FPuU (InF monule)
SweC 187 KPC (I0k moaule)
SSYNCIY 2l SYHCH (IoP module)
QYN R 399 SymIR (Jow® module)
STl le Trk~ (I0FP module)
QTS 7750 System brocaessor
SWSRIivG In warmstert orcocoram

Aporoximete Total 192uu Hisc Fiocks

The source code "1s mkP 2luy assenoly |lanausue, e SyDPboOrtea
Assempiers are avallaolie for nP BOS and HP JUlLL sSystems, an
assemnler iIs avallaple from the MP contrinutea finrary §or use on
ITkm 3A0D/470 systems, Care must be taxken to assure sufficient
symmol tAable sbace e€x1stse especially for the systltem orocessor,



LISIINGS

The system software listings are supplied as BASIC formatted
files on a selective aump tape of account 2102, E3ach line of
the listing |s stored as a string,. The first character of.
each string Is actually a |Iine printer CTL code which should be
written to the line printer before the line in order to insure
proper spacing on the outout tisting,

* The orogram LISTER_has'been suPpl led to produce listings for the
user in the proper format, To use this program, 109 on to
account 2102, Thnen:

EXE=-LISTER

LISTER

Enter name of module to be listed 2?2 XXXXXX

Enter listing destination (HiIt <CR> for terminal) YYY
DONE

XXXXXX is the name Of the module to be listeds XXX IS the file
desjgnator of the listing device,

The files are:

APFROXIMATE NUMBER

NaMe OE BLQACKS MQOULE

L2883 1429 System processor loader with 2883 disc
dr iver

LSISS 1497 System processor loader with 7905/2383
disc arjver ‘

L7900 1429 System processor joader with 7900 disc
driver

L790S 1454 System Processor loader with 7905/7905
disc driver

LASFhR 191 ASFH (I0P module)

LBSTLD 56 BSTLD (IOP module)

LC2883 7968 conversion Program for 2883 Disc System

LCSISS 795 Conversion Program for 7905/2683 Disc
System

LC7900 798 conversion Program for 7900 Disc System

LC790S 797 conversion Proaram for 790S5/7900 pisc
System

LCIC 128 CI0 (I10P module)

LCRO 12 CRO (IOP module)

LCRC 77 CRC (IoP module)

LCRSLD 13 2100 Ccross Loader

LDO4 42 D04 (I0OP moduie)
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APPROXIMATE

NaAvVE LENGID - Mo0uLe

LD11lv 9 D110 (IOP mogule)
LN11icCl 119 D.11C (I0P module)
LD120 11 Delec0 (I0P module)
LD12C 92 LeleC (I0P module)
LD13Y a Uel3u (I0OP module)

LD13C 72 D.13C (I0FP modgule)

(s EA] ) Delalt (INP module)
LNhlacC sQ Delac (I0F module)
LDP741 93 Lec74]l (INOF module)
LD274C 17 Dec?4C (INP moaule)
LDP7ar 19 Dec74r (I10P module)
LD3ed) 11 Desal (IOF monAule)

LDhlacC 1RO VedaC (Ink mooulie)

Lnas AR Dessd (TOF moaulie)

LosochH 221 UeUCH (L1OP mocule)
LDROTR 2la LDeaUlR (IGPF moaule)
LPDSlA 520 Ueol ¢to0or Lo ports (10P moaule)
LNS1R S°7 LDedl f0r 32 ports (lor morule)
LNs30 [ Len30 (ICP Mmodule)

LN&3C l=G Dev3C (INP module)

LDAL sle~ Deti (I0P module)

LA er Vet (IOF mooule)

I.Nhe3 V72 Letrd (IO module)
L D1 jedp 27 UM (IR moaule)

LHIOoCH “e nlu for COC (l1ok module)
LH1IOL~ Sa - hl1U for IKm (10P moaule)
LHLNACH lo H_ v tor COHC (10P mOoAulte)
LHLOT A la HLY for TF:~ (T0F moaule)
LHLCCD 197 hLC +tor CiiC (InoP moaule)
LHLC T H 169 HLC for Trmr (INnP moauie)
LAa0Cn 56 o PMU Fiwe COC (IOP modulie)
LHMWNATR 53 HAy for IesM (TR moaule)
LHPO1R 13 “HRO for IHM (10P moeule)
LH~OCH la ) for CDHC (Jok rmoaule)
LHH#OI 14 Ry for Tuer (INP moaule)
LHRRCCH 12% HRC "¢tor CC (I10P mocule)
LHRCTI= 127 e for It (I10P module)
LICKH 251 1CKh (l1oP moagute)

LISTFEw 1 Froaram to oroduce listinas
LIocC 255 InC (I0ok module)

LInkC 1009 10RC (10P moAule)

LL~0 11 LPU. (JTOP modute)

LLPC 65 LKC (I1n0F module)

LLTO ] LTO (I0P moaule)

LLTC 233 LTC (1nP moaule)

LMCHPRG 163 Master Proaram

LMEMRY 37 MY (TP mocule)

LmMe 1A~% Y] (10P moaule)
LM 67 Mis Gy (1O mOaulie)
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NAME
LMNRIR
LMUXH
LPPO
LPPC
LPRO
LRPO
LRPC
LSYNCD
LSYNIA
LTRGH
LTSA
LWSPRG

LENGIY
101
65
10

69 -
5
9
132
197
328
15
£257
84

MOQULE

MNRIB (IOP module)
MU XH (IoP module)
PPO (IOP module)
PPC (10P module)
PRO ({IOP module)
RPD (I0P module).
KPC (IOP module)
SYNCD (I0P module)
SYNIB (l10P module)
THGH (10P module)
System processor
warm start proaram

Approximate Total 24987 Disc blocks,






PART II

INTERNAL MAINTENANCE
SPECIFICATIONS



TABLE OF CONTENTS

INTRODUCTION.OQ!.&..C....OO..0.0Q'0.0Q.IC.Q..IO..""..OC-O‘CC-QO-..I'...l-z

Hardware COnflguratlono".oloooco....a.....'Oucool..o-.oluo...ql—z
Memory Map-.o..oocc.‘0..00.'.'.-.o..o...o..oon.'.o....oi..o.o.l 3

MASTER PROGRAM
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Conventions for use Of IA RECOXAS..eoeeesseeccacsccscannconesal=2
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Master Tape...l'...l‘.t........l....‘..........'l............lz6
Patching the Master TaP@.:cceececccoscscscsscsonsccsascccssccsscel 7
Loading the Master Program on a 2100 based sysSteM....eccecececesal=8

LOADERS

Loaders.oco..olo.'o..no.oooog.u.o..c'.b....o0.-0.......000..-.3“1
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SYStem Update.}..-..-.................-...................3-3
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Disc Reloadq.co.o.-aoo.o.oocooo‘Qo.o.ooo.-oooo-no..--oo'-o3-4
Access-lA Upgradeo.-ionoo-ooo.o---o-00--..--.....00000.00.3-4
Disc Bootstrap.............'.........."........‘..........3_5
Sleep and Hibernate....ccceesescevessesscssosnscsaassenasald=5
System and Feature Level COdeS..ceeeacecscccscncsscccsanssld=5
Patch Date COAeS.ceeeceasssvcssscsocsstsoscsccsscassssasassssd=?
. Selective LOAD/DUMP/RESTORE--oo)ooc.ooo-ooo.o..oc-oooo-o~o3-7
Loader Routines‘..l........‘......-'.....'......'...'..........3-11
Wamstart Program"...........'.."......Q.............-.‘.'.3-17
System GeneratioN..cececocecsccscesscsoscscecscoesassssscnocseseld—2l
DiSC Reload.a.........-......o......-...........o.............3“22
Mag Tape Reload.................-.......-....‘.-......g.......3-23
System Update.......‘....“‘.........'..'.."...‘.ﬁ'..........3_25
DiSC Organization.............................................3‘26
Disc Error ROUtINES.cccceeecscrescscccesssscscccsosssscccsvasass3=39
Cold Dump Program.............................................3—44
Magnetic Tape Format.-........................................3-49
Sleep and Hibernate Tape FOrmatS...sssseescsscosasssacassas3d=50
Dump Tape Format..-.........-.-...........................3-52



OPERATING SYSTEM

Scheduling..sseseesssssecscsacsscssossccsesnsssssssasssssnsccnased—l
CommMUNIiCAtioNS . ceeeseeqosesosssesecssnssscscssssssosssssnssecsed=b
System MoAUleS..aeseceososososcncoscsssssssssssssassscssacccecld=b
DiSC DrivVer.iiceeccecessssnsonsssssssssssscescnccsscscasd—b

System Console Driver..cessesoscesscecssscsssssscsscseced—8
Processor to ProCeSSOY.ciecssscsscsessccss.sescsssscscscssssdwll
Processor InterConnNeCt.ieecescscessescoscessosovecssessseed=ll
System processor to I/0 ProCEeSSOr....ssescsccccscscesed=l3
I/0 processor tO SYStem PrOCESSOr..ceceecscecacesesssasd=26
Power Failure and ReCOVEYY....ceeessessassossasssssscssconsesed=32
System TableS..cieeicecosceecsascsanscsoscncssncasasascosse.conecesd=dtb
DireCtOrY.iceacesasscesssassssssasssssssssssssasasscsancsseld=dq?
DireCeeeeeeeecosnsacessssesnsessassssnsssssncsss’sassscsscnscsecd=4d9
Id TablEQoQ-c...q.-aocoacttooo-'nconoooooooonocououoo.-.oo4—50
Idec................-.............-.-.....................4"50
Swap Areas Table.......-..;-.......‘..-....................4-52
Adt.ll.'..’ll..........l'....'..C..‘l...l....OQOOOI....‘GI‘O.4—52
Locked Blocks Table..ciieeeeocesstsccessscoeas sovesssaseesd=D2
Fuss............-.........-...-..-.-......................4"53
COMEAD L. ceteesenscsocansesosnssnstssscsossccsssacsssasscssscsssd=55
Loggr...‘...‘..C.‘.C'....Ot..'lb...-..‘....c‘.‘..0.........4-61
TEletype Table..........-...............................-.4"62
Equipment Table...ciieceeessosoncsossrsassscacsssscscsssascsasd—B9
Master Segment Table......ceeeceececsscsccscnccenesconssesd=T1
MUEYEO.eeeovceecncsscsasssonsossssssssssscsossscsscsscssansscacesd=T2
Moving Head Disc Table..sceeeoncsocsccrsoanosssaccssssessssecd=73
DeViCe Table....-.-......-......-c...............-..-....‘4-74

BASIC INTERPRETER
NOteS On BaSiC.................-oo-.--u--............‘-.oo..om.S"l

SYNEaAX .o etteeansnesnscscssoscscssscasseassassssssassncecssased=2
Phase Il..cceeecaseccscnsscasassosassssescsasosnsssscannsosescssasnedm2
Compilation..cceeeceesnoeseacnsssasossssessansanasssscassed 2
Value Table..ceeoesorssosssssscassssssscnosssssscsscsssased=3l
Decompilation...secessecesasesssccesssesssesnscsasasesed=d
PRNST...--;-..--..-..-o-----o-ooooo-.oo.ooo..-oan-'nun5-4
EXECULION.:eeseesvecsocsssssrsscsssasscsssoscsssscsscsscsseeyssd=bd
Main LOOP.:ececrssscessscenssncsssoscsoossssesossessasseasssd=h
Statement EXeCULilON...cceetccesecssascosssscsscsscsssssesedmb

LE e eeecescooiscscscssscsasncsossssscsssosacssscssscscsssnsd=h

IF e eeeoscssesanssonsovesascsssscosssosssosncssssssescsed=h
GOTO....C...'O......Q......'..0..!..0....C'..‘O»QVDOS_G

GOSUB . .cccseeecsascsccnscsscscscsscesssssascscscsossscsassed=b
FOR'OI.Il.‘l..l'......l..l.O...QC.O'D..l..‘!....w.5—6
NEXT--..ooo.;onoconaccoooboocao-o.nnnoogon.ooooom05-6

RETURN. ¢t vevevsersasucocscsssssanssassncsasssonsssd=?

INPU . c e eeeceovccocsssasosesnssssassacsscscsvssnscsnsesed™]

ii



BASIC INTERPRETER (Continued)
ENTER..'.Q.-I....0......‘Q....Ql...........O....Ils-g

READ: teeseaveoecsoceacssccsasaccssssssssssansssesed=9d
LINPUT .. eeceenooesnssosacososonscsscocensasscssnsossesseed=9
PRINT .eoceacoscccccsesosasnaccconosnsosssasacssessad=ll
PRINT USING.:ewowovonencsaoseessccsccsscocssosssesed=ll
RESTORE . .2 ecceosenreosscecscococscoansossssccaasasasssasd=ll

MATO‘..QO'0.0Q.....'..CI.'.O....Qll.l.lIOQOQQQC.Q.OS ll

END...OO.QC0.0Q.!I00"....IOOO...Q.Q.I.O‘..Q0001005 13

CHAIN....O....QII'...‘...l‘..l...i................5 13
’ ASSIGN....Q...vCOQOOOOQQCO..O.,‘.'.C0.0....._‘0‘....'.05_14
sYSTEM..-....-c-o--odo.-poooooo--ocgﬁou-oo.coao.-05_14
CONVERT et toesacsccssoscscesessessssssscnssscassessassesad=l’
LOCK/UNLOCK. ¢ eveeecosescccescsscessccsasossssscsseanessd=l’
CREATE.co-ooooooooo.o-ooo-eoco-o.--o-ooo.o.co.uco.s-ls
PURGE.....-o'o-oo-o.oomooo-ooo-coo-a.-o-o--.o--¢-05-17
ADVANCE'QI..O.'...t'o..‘.'u.0.'0.0....‘.-..0000....5-17
‘UPDATE..O.'Q.O......'.......'C.I'.I.O"'nﬁ&o..'0065-17
IMAGE, COM, DIM, DEF, DATA, FILES, REM.cceeeevecsesDd=17
FoOrmattericecosceeceasscoseacscoecsccsascssceosnsssnsesncossscecd—Ll8
Error ROULINES..cceeesoscesssseo.s0sscccsssssascscssccsecscssd=l9
BASIC Core MaPSouoo-ooobo-ooo-o.-ooooo-.oq..ooc-.oouoon.o.S-Zl
syntax...0....l.'.‘....Q....QG..‘..0..D...ll........l..s-zl
Compilation.eeeecesceensccassssansassesnsesososssscssnsssssd=23
Value Storage AllocatiON.e.seeccccosssssccrsossssaccssassasd=24
EXeCUEiON.ceeecoscossacsassosncsascscsascscsnscscsosccscscssnecscessd—26
Internal RepresentatioN..ccccosccccccsscscosssccscsscconseeed=2B
Variable OperandS..cceccescesscssccsssssscsnasscssanensasd—28
Constant OperandS...cceccesessescssscscassennssscccssesd=29
BASIC OpPEratOrSeccecseacsacceessassssvsssascacsssssccsesed=3l
- BASIC Statement TYPe@S.cccecesccescscssccsoscnsanssoseead=32
Pre~defined Function Table..ccececeecesecccacsncassssssd=33
Extended String RepresentatioN...ccccecevccscosseascesad=34
EBXampleS.cceeeccersceososcrsccoonoseocoascscncocssccsccscesd=3D
Symbol Table..seecsocesccccooscacosscososcssonsccscsccscccss5=38
FilleSeeeeoessecscsscascsencasossocscosssssasssaosssssnscssssosaead=39
File Table Entry (ASCII fileS).eeeeesseccsncccnnosocnaead=39
File Table Entry (BASIC fileS).eeeeceecosssenasnsanesad=40
File TablE@ececcecceersccassossecsssscsasascscsssccssonascessd—dl
File ContentsS..cceccecsesccssccaccssccsaccsscsnsnsccsad=qdl
BASIC Formatted FileS..eeeessesceccseseesccsosasonansesed=l?
Update Last Changed Date Routine.......cceceeeeceecees5-46
RUn Time StaAcCKS..eececesecessascsesassssscavessssacssacnssaesesd=d?
Return StaCk.....-...................-................5-47_
FOYr StacK.eceeeeeeasesoscseascosasssoscsasscsssesasscsassnscancsnasad—48
Operator/operand StaCk......-........................-5—49
Language Processor TableS...ccccecccececccscccscsscoscscssssd=50
Flow Charts
SYNtAX . eeeeescosssansesessssscscssosassosssssssasesosnsesl
CompPilation..ceeeeeececsseccsccssasscosssassssnssessacssssl thru 4
DecompPilation. cciececcesccsassscsscssccssssssosssasssaasl
PRNSTOID......Q..l...'.’..‘.Q..Q..'O..Q..Ol.!.'.......l thruz

SSYMT-.lonnooo-.ooooao.ooocoouoc.oo"0.....0.0.00..-..1

iii



BASIC INTERPRETER (Continued)

N 4 o
RO TP T e eeeecanoessocsssnascsssossesscsnssccscscssscsosooocnssl
ALCOM. ¢ v cevoevsoscscensnsensssssessanscscsscascssonsoscsnasnssl
VALUE . e o ecsenssasassesosescasassascsssessossssnecsecsessssnsesl thru 5
EXECULLON e e eentoessesseonossasssecsscsosossosesocsnasnsasssssl thru 2

LIBRARY OVERLAY REGION.-......-..-:.-....ooonocn0.00-0.0000.00006-1

USer OverlayS'ooo..‘ooaot-c.b.olooooo.-ooo..ooooa.o.oooo‘lb.oone—z
Append..-.-..c......-..-.-........-,..o......-.........-oocs—z

ASSiQgN..icecsseesssssessanosossssesssscassssncasssasanasoceesb=2
BY€:eeeosooeooncesccsessessscssnscssossoscssssassesscsoacscsnccesb=3
Catalog. v ceeeeessessocnoassssssonnssssssnsscssssasesncsscscsb=d
ChaiN.eeeesvoosssossssoenrossscosesososesrsessssssssossssssscsseb=b
CSaAVEe e eessoasnssnsosvsstsscssssnsssssssscssssssncscsscsssocssb=b
Delete.u.ecescessosesosensescassnsssasnssscscsssasesoscssoscsaseeenb=T
DEVIiCE .t eveeaccesoonsssoansossssssssoscsassosssscsossosssscesscsssb=T
DireCtOrY.ceeeeeeesssocaascrsocsssascscssscsssosscosseansnssssssb=8
EChO.cerreteeerereecenncnocesessecsnacnssasossencsasosscesb=10
DUMPesccecacocasss N T N
EXCCUL . teeoeoeosccssocsccsascsssosssssscscscssssscscsssssscsscsacsb=ld
File COMMANA.: coeecscescrorssnsonssssssscssnsosssscsssccsesssebd=ld
Files StatemenNte.ceeesseesescescoassosrsoscsossesoscanssosocseeb=l?
GeE ot eeovoovesssnsososssescssrsesssssesssssosessesvescosesecsssseb=l8
HellOouuo-co.-occoacoooocooo.-ouou-oo-o-ooo.n-.o-oooonona.6-20

Purgel.Ill.IO...l.ll...ll..ll.l.l.l“...l..l‘.l.ll‘.000000.6—21

Length. cieeeeceosrecssssscssacsoosossosascsasssssscsoscnssssanseesb=22
Library.eeceesceessesessossosnsosncsasssssseanscosssnsrasasesab—22
GYOUP . ceessesacsccasssssacsesecssssasocsossasascssascsasassseb=22
LiSt/PunCh..--............-..................-......-.....6"23
Load..eeeseescesascnssssasssosnsscsseasssssassansosnssssesasascasescsb=24
MESSAgC .t etssesssossscsssossanssssssssssasssssosssscssencecesb=26
NaAME s e eeesereososssnssoscasosrsacsssssssscnsosssasccsesensosceesb=28
Create..........................-.........................6-28
UnrestriCt..ceeceecsosseseaoososcsossssssssssecosssansssssassb=29
ProteCt.cscescecsoscssaceconosscsoscssssscscsssscssscosssssesceabd—29
LoCK,/UNlOoCK. teeeeesceccenosorsoscsenrsssssscsccssscssosscssnsesnsesb=30
Privat@.eceeeeceeacsosccsocsecsrssconsssssssscscsscscssasssssscsssesb=30
OSWA . eeeeoeeeossssosssossuscssssassassssscscssassssossscssssasesscesb=30
mA.'C.O..II...Q.IQI.O.I.".I..‘.."..I.‘......'.."O.”..G—Bl
PAUS et coesnososcossososssscssssssnssssossssseasscensacnseseasb=32
ReNUMbEY ..t tceeecssseccssoossssccscsssosossscssescsccsssonossssaseb=32
REPOYt . eeceveassosccesconssosssosoncsacsossssnssconssssssseceesb=34
SAVE.eeveeesssoctsssoscsssscsansanssas cecsesresessesscsesessb=3D
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INTRODUCTION

The 2000 System consists of several

separate programs which are run on two Processors. The 1/0
Processor Program is responsible for hanaling all muitipiexed

1/0 from user terminais, for I/0 to optional non=shareable
devices and for remote system data communications, )

The system contains the BASIC interpreters, executive, and |library
routines ana runs on the main Processor, The Loaders, which ailso
runs on the main processory is responsible for generating

initial systems, backing up the system on mag tapes reloading

the entire system ana user |ibrarys and selectively reloading or
backing up users! libraries., The Loader also containhs the cold
dump routine which isa used to dump the contents of core from
both processors, as well as selected portions of the discs to mag
tape. ‘ '

Hardware Confjguration

1, SYSTEM PROCESSOR

10=11 Processor Interconnect
12 System console
13 Time pase generator
l4 First gisc
17=20 Mag tape (can occuPy any unhused select codes)

II. 1/0 PROCESSOR

A. See the operator's guiae (22687-9000S) and 1/0
processor IMS for details.



MULTIPLEXOR

INTERCONNEG

T < —

I/0

SYSTEM

/

SYSTEM
CONSOLE

BRROCESSOR rf‘*

A\

V4

=
]
N
MODEMS
z
$ —\
_x LI
PHONE
LINES

A4

PROCESSOR

PHONES

AUTO

DISCONNECY

DIAGRAM OF S ‘M HARDWARE

7

DISC {
STORAGE \
DISC [

\iTORAGE \




User

LIBuUS

APPROXIMATE
0CTAL
LOCATION

0

100
200
1231

1235

24000
26000
27700
30401
30451
31571
31605
54600
57414
60000
60447
62641
64000
65417
70000

71200

CORE _MAR

Interrupt |inkage ana uninitialized system
var jables :

EqQuipment table
Constants and system variaoles
Registers saved by clock

User swap area and system library work area
(10240 woras ¢rom 2000 to 25777)

For disc resident salvége routines

Disc driver h
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MASTER PROGRAM

I. INTRODUCTION

The Master Proaram (M,P,) supervises the generation or recon=
fiaguration of Access systems invoking the desired configurator
(IoP Configurator or TSB System LoOader) and providing them with

utility services, The M,P, is hootstrapped into the System
Processor (SP) memory initially from the Mmaster Tare and there-
after remains resident until loading of the SP program, Since |t

contains drivers for tne system console ana magnetic tace unity
the “,P, 1s stored onto the disc alona with the TSB System Loader
SO that it can be recallea for service during system shutdown,

Programs (ntended tO be co-resident with the M,P. must not alter
the following areas ot memory during their execution:

2=7: lcentical with the values used by the TSB
System Loaders and the TSH System Progran
(except that the |atter changes liocation 4 to
enaoble powerfail recovery).
30(B)=7T7(8): M.,P, temporaries and |inkage locations,
2000(8)=3777(8) contains the M,P, code and system console
: buf fer, ‘
MAGSC: Contains the magnetic tape unit select code and
‘ system console type., This corresponds in
location to part of thne SP program's equiPment
table and will be In the range 100(8)=177(8).,

Additionallye. a call to the 'find 1d* routine (JSB 7SB.1) will
uUse a bufter origined at 300(8)s Potentialiy extending to 477(8).
Complete safety can be assured by using only locations
10(B)=27(B)e 1000(8)=1/77(&)s and «000(8)=T7T7677(8).

A poroaram |oaaced in response to the " _0AD WHICH MODULE?" question
is invokea by A& JSH &4U0Uf, Such @ orogram can returncontrol to
the M,P, after completion with a8 JMP 4000H,1, Certain errors
detected by the M,P, will cause {t to rewind the Master Tace and
restart 1tself ~#ith the “LOAD WHICH MODULE?'" question,

The followina services are crovided by the M.P,.¢

1, Magnetic tace unit driver (see listing for calling seauences)
=invoked by @ JSO 77Hel.
2e Svstem console ariver (see listina for caliing seauences) -

invoked by 3 JSB Tomel,

3. 'Fina id recorat' on Master Tare = invokeo by a8 JSB 75B.1
with the ia number of the desired recora Iin (A0 ana zero in
(R), (A =1 in (B) is used under special circumstances by the
I0F Confiqurator only). MOdules should assume that only a

2-1



sincle secuentit il Dass will »e made tNrouan the Master 1soe,

“, TWess & aALA recurnat = invox<ead py a JSH tagel wiln a pbutter
~1cress (n (r), The w,P, will geliver the next record from
the taster T4ve lao recoros are deletes from tme stream of
records aeliverec, This routine oresuocoses .adjustment o+
the masnetic tufe ny some draevious 1NvOcAtion oOof 'tind ia
recoraot, Tre recor.rs trus reAad gre oresumea to have peen
aaneratea Dy ah hr Assempier Aand thus 1O pbe 64 Or fewer w~ords
in jenath, UOOR return (8) nolAas the record lenatn . in
neoetive wGrdas Or 1s zerec 1+ an end=-of=+ti1le pccurred (the
routine @dutomaticelly hacksDaCes over tne ENOFe sunsecuent
c2lls will roturr (a)s=u until Yfinag ia recordY 1s used
to vesition the tave to Andther file). cnecksums $fcr both
relocatenle =no é0solute racdrds Are crnec<ead, Checksum
Arreors will amur( tne OrACesSS,

S, Lecatien T3P noles the coaress of tne end=0f=tape flac, Tne
worea reteorensea will ne 7zer0 unless the 1ast maanetic tape
anerAtIcNn ti1Nitshen vast the FOT markw Cf tne tTade,

6. bédter return +rcm an 1nout reoyest oirected to tne systen

' consoles lOoCAtION (27 will CoONnran A cheracter pointer toO
tre rescernse strina (0 to 2 characters followen by a
carriace=ret.rmn), J1nce this worn 1S reset with each calla
maAdules 2" freely al1ter 1T &S AesSITeGe

e LiTEr return from A ‘read Aata recoral reayest (JSo 7f4Bel) o
fAcetion [l #1111 contain @ CODy O+ the ruféer address
<uboliea tn (=) ty The caller, Since this word Is reset
wilh each Calls MOdules can alter 1T (fCor examplies UsSe 1T as
an AXtraction coinNters ~Amavancina 1t &+ter (03g1Ng eaCh word
Cf the recora reac), Caution: A c&il to routine '$ind ia
recorat (Jsy Threi) Aalse alters this (ocaLion,

11. (nrventinng +0r Uss o o Recores

Strict anrorencs O thno corvenlions outl ineéa here are not
reauirea +0r Pracer functioring of the rmaster contidursticn
strateave tut Tragr usn Lrocvices 4 consistent cooroacn with
mAax ifMuMm tleximnt ittty tO0r future coentinocenciles,

A, Frle ¢ormeat

1) Bl fi1tos nagfest the Naster proaram ﬁ%ﬁ tne Confiaureg
1ok oronram s snouls nave the tollowing +tormat?
Ce) Filn o recor-.
r) Oone Jr fiore aata arouts (all =2nsolute or all
relocatenloy,
) FAe 13 recor-.
a) bRttt e Tar«,



2) Tre Configureo I0P proaram file must have the format:
a) File 1a recora (id number is 65000(10)).
) one or more date records in a format suitable for
transmission to the IOpP's protected loader or
no records if no conficured IOP pProgram exists on
the tare, ~
c) ENd=0f=Ffile marke.

Be. FAtch tame format (recommended)

1) Master id record (id number is 0).

2) O0One or more data aroupPs in ascending id number order.
(both aksolute and relocatable aata groups can be
present on the patch tape).

3) Ena |Id record (ia number must be AS535 =177777(8)).

Ce Uats arosup tormat

1) Group ia record (bit 15 of info word = 1 if NAM
record foliowss U otherwise).

2) None or more data recordse. If the gata group is
relocatables the records from one compliete program
unit beinning with the NAM record ang terminating
witlh the END records iIf the data qgroup is absolute,
each record is In the standard aosolute binary form,

The use of id records for relocatable moautes IS straightforward,
The assembler outout for each separately assembled program unit
‘is oreceaeac by an o records formina a data group, Such a group
is 3 compliete sunwpart of a patch tavce oOr -is combined with other
aroups into & file on tne master Tape.

The use Of io0 recoras for absolute modules is somewnat arbitrarys
the number and olacement should be chosen to facilitate genera-
tion of correction records on a patch tape. 1d records can bpe
conveniently aeneratea as pvart of the absolute assembly by situa-
tina them just pPrior to each (ORG Psuedo=statement of the program
proper (i.,2.¢ JUust oetore the END statement), Nf courses each
aroup o+ amsolute records on a patch tare shoulid pe preceded by
an jd record to indicate where they shoula pe merged during
aeneration of a new (1.,e, patcned) Master Tape,

111, 1/0 Confiaurator Methodoloaqy

TOo configure an 1QP proaram:

1) call '$ind idY' routine (JUSB 75841) with (B) = U ana (A) = id
numbher ©f stanaara modules file (2000(10)),

2) Reaa the flle seauentially by cails to 'read aata record?

) (JUSFH 74Bel with (B) = puffer acddress) until the end=of=file
is reacmed ((aU = 0 on return), : i

2-3
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3) vosition the Master Taoe to tre ontional modules file by &
JSH T79Bs] with (8) = 0 ang (Ayu = 3000(1l0) (ia nNnumoer oOf
nctional moaules fi1le).,

4) vean the file seouentially oy calils to 'read nAata record?
(Unre Tartel With () = pDUffer adaress) until either the
ena=0ft=¢tile is reecnea ((A) = 0 on return) o2r all aesireo
mociul es have been reagc, :

J¢ A confiQures CCOy CF tnhe 10P Droaram js to pe written on the
Master Taces cONtinue aith stelr Y pelow, Ntnerwise oroceed to
Stnap Y,

S) Pasition tne Master Tace t0 the confioures 19¢ file ny 8 JSH
79l #ith =0 = =) anA (AJ = 699G UI(1U) (14 numper of
Contiaurea 1o+ tile), ' 4

A) write the confileouren [P orogram usinag cirect calls to the
maanetic taope criver (JS~ TRy IU, refore Attemoting to
wr it Cacr AATlE recuras cheCck the enco=0f=taoe f13g (738+1).
[¢ 1t IS NON=¢rCce I1SssuUe & CACktile/forwara recora reaquest
tn Lurce tne tile yrittern SO far - o

cccC nackfile

CLBEe M torwarag one racorao
JSB T7T73e ). request action

NCT & (posjitioning reauest)
MOP these returns

NOP will not ne taxen,

Then issue = cilaanostic &nd proceed to steo 7 below,

roted If tho Check for @ write rina 1s made by @ status caill
tn the driver cetore performing sted S« tne coding of the
“aster Proor=n will allow Aismourting the taoce and remounting
IT wiTh & arite rina, L rewinag should then bé issued to en=
sure tepce 1S 20 103~ .pcint,

7) write an end-ot=file mark (this is to pe done even if the
ANC=0F=LtADO ¢lay 1§ sat) AN hackspAace over it. (A) = &
convenient 1d NuTcer (the id number Of the 1NP confiauratorts
ona 1d records Presumacly 1299 (lu)s will ao nicely).

) woeturn to Tre MP, with a JUmk 4U0UBel,
To reac A3 corticurea Ink oroaram from the master Tlape:

1) resition tne taoe to the Confiaurea 10P fite by a JSo
T5Hae] with (b)) = =1 a&ara (a) = ~A9U0J(1UV),

) ~ead thne fi1le usineo girect cells to the magnetic tape
ariver (JSt 1/Re()e After the enAa=O+=Ffile mark is reads
nackspdce over it, 14 NO recoras were reads tmren no
confiqurea [nOr orouram exists on the mMaster Tapesd inform
tmne opoerAator, .

3) Keposition the tabe by @ JSH Tome]l wilh (AU = =1 ang
(b) = & convenient ia nuMber (€.Q,¢ 1999(10) as IN steo- K
anove), ' '



4) weturn to the M.,P, with a JUMP 40008,1,
Iv, IC RECORDS

An ida record is exactly five words |ong ana has the following
form: ’ '

word 0: 10008
word l:  ¢00lE
word 2 10 number
wordad 3¢ Into worai
werd 4 Checksum

The id4 Prumper I1s a8 lé=bit positive integer (0 < id < 6553%),
Eacn file on the master configuration tape mMust oegin with an
id recore whose Id value is a multiple of 1000(10) (allowing up
to 65 aistinct files on the Mmaster Tape: it 15 must be set

1f¥ the ia recora preceaes a NAM recuord (i.€e9 is the aroup id
of a non=null relocatanlie doata Qroup)e. In all other cases it
must he zero (absoiute acata arour), This convention Is usea

to artermine whiCh 0f two checksums to calculate as records of
a module are reaa trom the Master Taoe, An 'absolute checksum
checx pesr formed, NO checksum check is performed on records of
the confiqured l0P SinNce these records are in core Iimage format,

The foliowina apsolute proaram fraament will aenerate an |d
recor; ’

OrkG 200183

ARS IDVAL [OvAaLUF

LEC O 1NFO WORD

=SS 1 FORCE ENDO OF RECORD

Currentiy assiaoned file id numbers are as follows:

FILE INn NUMBER (DECIMAL) DATA FORMAT
TOOP CONF IGURATOR VRV ABSOLUTE
InF STANDARD MODULE 2000 RELOCATABLE
Ink OPTIONAL MOLULES 3000 RELOCATABLE
WARMSTART T0V0 ABSOLUTE
7900 LOADER 100u0 ABSOLUTE
2HH3 LOADER 11000 ABSOLUTE
7905/7900 LOADER 12000 ARSOLUTE
79085/2883 LOADER 13900 ABSOLUTE
TSH SYSTEM 20000 ARSOLUTE
7900 FILE CONVERSION 25900 ABSOLUTE
2RA3 FILE CONVERSION 26000 ARSOLUTE
T905/7900 FILE CONVERSION 27000 AQSOLUTE
790%/2883 FILE CONVEKRSION 23000 ABSOLUTE



COrwE Tiawris TOR

vV, MASTER TAPE

The contents ct tne master tawe for ACCESS ¢consist Oof R+2

filese ercn followed by An ena=Of=file Marxk, The, first.

file is trmre Master Froarame. compesed of a seauence of recoras in
Ansnlute pirary formal (number Of A3tA wOradsSe MEMOry Originsy
AAtAa wOrcse ana checksum), The m,P, must be |0aded from mao
tann: thereatter 1L proviaes the tacilities +or 103dina the cons
ticuratior. moaules, IThe tlast +ile is 1nitially emotly exceol +or
the ¢ile ia recorna, lt cAn pbe overwritlten ~itn A& confiaureg Iny
proarAam throucn «anh onlinn o+ the 100 CONfFiuaurator., Tne middlie n
filns are the 1P contisurators 10P proaran mouules,warmstarto
lo3drrse the ACCrSS Systemes ana the file conversion modules,
Eacw of trese 1105 consi1sts of a file i recorads One or more
JAL3A ArousrSe and an overrtionale bhut recommencea, end id record, A
datla roup consiIsts o+t &5 aroup 71 recora followed ov & relocat-
ante aroub (NAM recora throuuan END recora)e oOr sequence Of

Ansolute rinNary +ormel recordses or a null record set (1.€e9 a3
arou® recorad may ne tollowed vy anotnher g recofag or the filets
eNg=0t=¢t | |l marxk), Pl 1n records have the same +ormat, the

Festinctions ADoOve ére tunctioral, Fackh 1c recor=s contajins 3
uniague intecer (i1cd) whicn Must ne areatler thAan the id Of the
PRysically oreceding ina racerd,. '



Relocatable File

Apbsolute File

File id File id
Record Record
Group id Group id
kecord Record
NAM FIRST ABSOLUTE
_Record vata Group Record
L L]
[ ] L
-« [ ]
[} [ ]
L ] [ ]

Ena Absoiute
Record . Record
Group id Group id
Recora rRecord
NAM Last Apsolute
kecord Data Group Record

[ ] [ ]
L] [ ]
L [ ]
e L ]
- L J
Ena Absolute
kecord Record
Ena id End id
record Record
EOF EOF
vi. Fatchinag the Master Tarpe

The Master Program aoes not support patching of modules using
a papver tape containing oatches. Howevers the Master Tape can
be directiy patcmed in the folliowing manner,

2=7 '



The ola Master lace mev ne meragea with a patch tave creating a
new master Tape, ASsSumino that tne oatcn tape follows the
conventions for ia recordse the Newly created Master Taoe will
contain the new patches, Hence when any moaule is loaded tne
oatches have alreacy  teen incluaed,. NOte that the SOftware to
do this is not part O+ tme ACCESS system jtselt and the master
Proaram cAan not e patchea &s 1t does nNnot contain an ID recorda,

Vila_..Locoling_the_Megslec_Brooran_on.a.2liv._Daseg.syslem,

whenever it 1s aesirea to use the master rroaram on a 210 pbasea
syster for whatever resason: system crashe Chanaing JOPse system
ucaates etc, the tollowino pProcedure should pe +0|lowed,

The onjective 1s TO read tne rtaster Prolram ¢rom maa tace using
the maq tece hootslram contained on paper tape, Tnis pootstrao
must re cross—=Inaged from the IGP to the system orocessor using
tho ACCESS cross loEocer since the svstemM processor has NO photo-
reader,

Tre cross loader must ne reac from spectal ACCESS nasic Rinary
LoAaAder, Hence To relcad the system pDrocessor. the [0OP must oe
clomrerca witn the Crossiomgoocrs Npbviously the [P Must bpe
reloagea prior to reloagIino tne system Drocessor.

Thoe maa tape pootstirépPe ONnce rross loaded I1Nto the Ssystem
DroCcrsSOre May pe uUSed twices ONCe to 10aa Or reloag the 1P
and once to reloaa the system orocessor,

2l0u Cross Loaaer

The atCESS Cross LCeéder binary resigdes on tre first file ot tre
Cross LoAder/Footstrap naocer taoe, The Cross LOAger i1s read from
the [NPY's paper tAare rcader usiIng the ACCES> protected fasic
Rinarv Loader,

nnce the Cross LoAacer nas reen read into tne JOP's memory the
contents of the A 8ha R reacisters should Notl nhe altered as they
contain the select CCaes o+ the pdaper tape roager and the inter-
connect kite, The ACCESS orotected |oader conveniently sets tnese
reaisters for tne (ross Loader,

To cross load the poctstran (or any orcaram)s start tne system
processcorts protecteo lo~raer (reacina from tne interconnect kit),
NN the 10Pe DIace tne proaram In the ohotoreAacer and set P = ¢
Aand oress trun'', A haett 77+ ONn DOtk Drocesors signals a success=-
ful cross loao, Tne Lross L carder may ne restarted after a nalt
775 Ay simply Pressinag fryun 1+ it js adesirea to cross loao
anotner. crocoram,



100 vaq (ape Bootstrap

The maa tape bhootstrap is the second file on the crossioader/
bootstrap paper tape, Tne crossioader sends tne bootstrap across
the interconnect kit to the system processor where it is read and
placed into memory byt the protected loader, The bootstrap may
then be started at either 20008 or 40008 (20008 contains a jump
to 40008)., HoOwever, if thne bootstrap has just been used to
reload or configure the I0P it must be starteda at 40008 the
secona time, This Is reauired because the I0P configurator
destroys the jumo at location 20008,

Once tne execution Of the pootstrap is starteds the user is
prompted at the console for the select code of mag tape unit 0,
Valid values are 145 tThru 268.

The Master Proaram iS then read off of mag tarpe and loaded into
memorye. At this point the tace is rewounds the select of the
maac tape |s placed iINto pits 6 thru 11 of the switch reaister
and the execution ot the Master Proaram begins,

2100 1nopP Basic Binary Loacer

The IOP on 2100 based systems contain a special ACCESS version of
the orotected Hasic binary Loader, Consuit the Loader manueal for
procedures for loading this loader,

This loader has two Startina addresses for each Of three possible
memory Ssizes., TO reaa from the interconnect kitsy start the
loader at location X7700, To read. from the paper tave reader
start the loader at location X7750,

where X=7 for a 34 K I0P
X=5 for a8 c4kK IoP
X=3 for a lek IoP

In elther cases. successful execution Is indicated by a halt 773,
If successfule the select codes Of the photoreader and the
interconnect KIT Are left 1n the A and B redisters respectively,
These register settinds are required by the Cross Loader.






2000 ACCESS LOADERS

There are four loaders available for 2000 ACCESS systems,

The soecific loader to be used depends on the type Of Q
discs on the system, All {oaders are functionally eaujvalent,
There is a unigue ACCESS loader for each of the followio
comhbinations of discs: )

7900 only

2883 only .

7905 and 7900 ‘ o

7905 and 2883

Note that &1l other combinations of discs on a single system

are explicity disalliowed. All subseauent references to
“Loader" imply all fours unliess explicity noted,

The Loaager is a separate proaram which runs on the system
computer, It is explicitly loaded by the operator to perform
the following functions: ‘

1, Generate a new sSystem from maqg tape,

Qe uodeté‘an existing disc-resident system from mag tarce.
3. Reloag & system ¢rom maanetic tape.

4, Reload a system from disc using the master tape.’

S. llparace an ACCESS 1A system to an ACCESS 18 system,

The loader is implicitly loaded when the operator requests any
0f the following functijons:

6, A normal load +rom disc of a slept or warmstarted system
usina the disc bootstrap loaders

7« A sleep or hibernate,

In additione the loader contains the moving head disc driver
for the systems the COla aump boOtstraps and cold dume program,



GENERAL DESCRIPTION

1. Initial System Generation

The LLoAder ocencrates the system tahles ny 3sxing the
continuration option qQuestions, I1f no options are specified
then it sets the £GWT to default values: l gi1sCc on the system,
~ dJiectcry track oer aisce ana 1l ID tracke. I[If tne system discs
are axclusively 75UUS tnen the default is 1 girectory track

oer Aisc,

Nicrs &re checkea +0r lamels,. The Locwed nlocks Table is
initializea to zeros only when the disc is not Iaveled for TSH
and tme operator wents 1t to he labelea,

Thoe misc space Claimina strateny is as follows: First build all
AT s in core from Lockeqa tlocks Tahles, Trer claim disc soace
for tne svysteme IDhlse 4aTs and directory tracxks usina the ADTS
in cores which are then written to adisc, (The disc spPace
requirea oy system liprary routines anad user- swap areas are

Claimea afler the +irst system linrary routine is read in pecause
that routine 1s a tacle of the lenaths Of all thne system library
routinese. accoraing tc which the aisc soace for the liorary can

ne computea anao claimea,

The INTe ADT ana airectorvy tracks are J4¢ contirauous olocks each
AN4 tThe swap tracks are 472 contiouous HlIOCKS €aChe

In order to miniImize Cylinaer switchinos the t0llowing alaorithm
1S used fcr claiminu cisc spAace for trne system taoles and swap
tracks: ) : .

a, Get the next biece 0f AvAailaple aA1sC space.,

e If it dces Nnot cross physjcal cylinger poundarye.
take 1t, .

Co If it crosses ohysical Cylinaer rounaary then take
the next picCe O+ availanie AI1sC sOACAE wnich starts.
on ohvysical Cvlincer BOUNoarv,

This si1nole algori1tnm works for a!l)disc tvoes,

The rationale +or vbelint able to build all AOTYs 1n core at lalusg
NOr is edach ana to hceve Them remain memory=resiagent while claimning
di1sc space 1s as follows:
A, ¥Ach ADT is pbuilt from Locken Riocks Tarle whicnhn is | olock
tona (£5A woras) containina at mest lce entriess or 347
wormas (3 woras/entry), )

R IThrercfore eacn INITIAL &aDT RAas at most 1Yy entriese or Jdu7
woras (3 woraszsentry),



C.

D.

E.

The
the
and

wnen claimina skpace for the system seaments,y, the numpber oOf

- anT entries will Not increase pecause they do Nnot have to

start on cylinder boundaries so that the ADT entries are
either shortened or removed. Only claiming space for IDT,
ADT and directory tracks may cause an increase of ADT entries
because they nave to meet the cylinhger bounadary conditions,
Trne increase of ADT entries is at most:

3(IDTS) + 8 (ADTs) + 10x3 (directory tracks) = 91 entries -
or 273 wor os ,

Hence each ADT buffer needs at most 387 + 273 words = 660 (or
12248) words.

Picking a nice even numbers maxke |t 14008 words i1ong each,
Then the buffer lenath for 8 ADTs Is 140008 which can easily
£Fit Iin memory starting at 32000R.

system is reAad from maa tare and remains in memory, After
first system library routine is reaas the system segments 1
2 occupying locations 320008 through 520008 are wrjitten out

to the aisc so that this cortion of memory can be used for ADT
buffer when claiming disc space for system library and swap
areas, (The other system . segments are written out after the
ComMAh t8ble |Is set up,)

3.

when all the system binaries are reade the remainder of the
svystem is written to the disc, Then the pre-noot pProcessor
ANnag final aisc pbootstrap are written to each disc: the system
segments are restored in memory: the user swap areas are
initializea ana tne DATF=TIME seauence iIs entered, Ccontrol
is then transferrea to TSH. : '

Svystem Update

System updgate uses only the system binary loada section of the
load seaquence, However insteaa of generating the EQTy it
reads the EQT ¢rom disc. It returns the disc soace occupied
by the original system library to ADT and claims new disc
space for the new |library in order to allow expansion oOf
system library as well as possible saving of disc space. It
aoes not changeé any disc area other than the system code.
Selective load ana dump s processed before entering the
DATE-TIME sequence, '

mag Tape Reloaa

e e e e o >y

Maa tape reloaa reads the EOT and DIREC from the hibernate
or sieep tare rathner than peing Initialized, Alsoy before
the system IS reads [DNTs and directory tracks are read from
rtape and distributed evenly on disc,
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"ACCESS-1A Upgrade,

Afler the system has meen written to adilsce tne user (iprary
is {oaded and storea on disc accordino to the alloceation
ontion specittieda, :

Srlective LOAD/DUMP is orocessed hefore enterin? the DaTE-
TiIMe seauence, It is descrived further in the Selective
Loed/Dumc Section,

hisc keloads

Tmnere are two procCedures to reloeo & system from discCe. Trne
Inader is explicitly |0adec into memory f0or one orocedure
and imolicitly loaded ¢or the other, Tre 1atter will pe
exblaoineag in (tem &,

The Master Tape Must ne usen, [ Nesther system generation
or mau tarme reloeda is specifieds a3 disc reloaa is impliea,
controi is trensterred airectly to the section of the loager
where it reaas Lhe aisc hootstrap and SsST from blocks | Ana
Ze A+ter checkKing for valid conditionsas it reads in the
system according to §S5T,., Then it porocesses tThe configuration
ootionse returns the olo swarp area to ADTe claims disc soace
for new SwaP Aareas. orocesses sejective LOAD/DUMP commands
And enters the UATE-TIME seauence, If the system (as read
from disc) is NCT in A 1slepPt?! states warmstart may be
attempted, Dtherwise the reload is aported,

-

Thre LCADER (BCCeSS5~1R) knows thAt durina A& mAa taoce reload

It may pe reloogaina an ACCFEFSS=1A system, If 504 sScecial

Orocessino is reqauirea. The following snoula have occureg

or1or to attemptina the reload,

le, Reconfiaure the system orocessor anao [/0 processor
néraware as reqQuired,

e cContiaure an Access 12 1/0 processor, (It must be

runninga,)

NuUring the mag tave reloacs aiscs other than disc Uy must
reconfigurea using the DISC commano, The 4differing system

‘level .coades are lanored, After the opportunity to oerform

LNAD or DUMP commands tne System halts /7he INSteadad of
Aoine throuanh the normal d8te ang time seauence., At this
point IiNn times the software is 14 (Aas far as the system
orocessor is concerned)s anag the harcware and 0P are 18,

In order to 1Nnstal| tne 1B softwares set FP=2V008 and press
rune. The IR master tare should bhe |OAcead aNnd A& System
ubaate specifieo, This comoletes The ubarade to ACCESS=Ih,.



S

Disc_Bootstrap

The loader is entered implicitly throuah the bootstrao
orocequre;

A. The memory or ROM resident disc |oader reads in
sector 0 off disc 0 into memory starting at location
2055B, entering the pre-boot processor,

Re The pre-hoot processor reads in the disc bootstrap
and SST from biocks 1 and 2 of disc 0 into core
starting at location 145008 and jumps into it.,

Ce. The disc bootstrap then reads In the system actordlng
to SST and the same seauence of events OCcurs as out=
lined in item 4,

Sleep or FHibernate

For a normal sieep or hibernates the loader is read into
memory accoraing to SST by the system library routine and
control is transterred to the |oader. It first copies the
DIRECT and EQT to disc ana then |f DUMP was specifieds it
starts the mag tape dump orocedure, 1f RELOAD was specified,
a disc reload 1s pPerformea (see item 4), If no option was
soecifiedasa It just halts with 778 (SYSTEM SHUTDOWN) «

The seaquence Of aumping is as specifiea INn the sleep/
ribernate tape format section, If sleeps the user flles
dumped are only those chanaed since the last hibernates if
hibernatey all user files ar? dumpede.

System/Feature Level Codes

Each system anad loader Is assianed a system level code une=

uniquely ldentityina that system (but noty iN generaly dif=-
ferent versions), Fach time a system is |0oadeds the |OAader
will ensure that It is the correct one for that system,

A., ON initial system generation or system upcate the |oader

will verify that tne mag tape contains its system level
COde Y
A, On maanetic tape reload the loader will verify that the

set Oof tapes was generated by its systeme. The only ex-
ception is an ACCESS=1A upgrade (see item S)., ’

Oon disc reloaas (pootstraps) the loaacer will verify that
the system ON the discC PACKkS IS its system,

O
.



1 the system is not accertaole in any Oof tne apoves the
loacer will orint ILLFGAL SYSTEM CODEe« LOAD/DUMP

ARQOKRTED ONn the syStem consoles ana termingte loading,.

Nné Ccourses this should never occur., The system level
codges assigneg are:

2000C (Hir1an=Speea) c00v
2000F (ootion cuu/20%n) 3000
2V00F (Notion £lu/eclb) 3900
2000 Access kelease A 5000
200y Access Release R 60v0

The velues Are incepencent of the teature level codes
AeasSCr iped oelow,

Fach svstem 1s also assiuned @ feature level code identlifty=-
ina the level 0f feAatures jt supports,

200UC (Hian=Skeaa) Zuu
2000F (DotI1on ul0/2U%) <uv
20V0F (Opti1on ¢lu/elsy) 2uu
2000 access rHelease A LVUV
2U00 Access kelease H 2000
The assumotion is thet all systems will be maintained as

concentric sunsetss nut tme scheme is flexible enouah to
anroocate thisS 1+ Necessary. The feature level code is

usec by the loadoer to ensure that a system is not |oaded
with a8 liorary CcCntaininc proarams witn +eatures it does
not supooort, when selectively.  loaaina oroarams and fitiles
from meonetic tawese 1§ the taces were oroduced by & system
with a hicner fteature level the loacer will orint:

TAFE MAY CONTALMN FEATURES NOT SURPRORTED ON THIS SYSTEM
(xxx VS vvy) .
L YOU TAKE RESPANSTIHILLITYY?

1§ tne oberator answers NNs the reqgquesten selective loaa is
rypassed ana the LNap OrF DUMP COMMANDS? messaqe reoeated to
Allow loadinug to continue. If the operator knows that in

¢act none Of the croaqrams or tiles to ne |103aed contain the
extra features (xxx is the feature level code Of the svystem,
vyyy is the feature level code from thée magnetic tape)s he

may answer YES end tme selective loan will be performeds Any
other answer will cause repetition O+ tne message!

U0 YOU TAKFE wWESPANSIRILITY?
when parformins 8 system upacates |f thé feature |evel code

0f¢ the disc—=resicent library is niaher tnan that Of the Sys-
term reina lo3ceas. the loAader orints:
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9.

10.

NISC MAY CONTAIN FEATURES NNT SUPPORTED ON THIS SYSTEM
(xxx VS vyy) DO You TAKE RESPONSIBILITY?

I¥f the operator answers YES the system uPadate proceeds any-
wAys retaining the hiaher level code. If ne answers NO the
message LOAO/DUMP ABORTED is Printed and loading terminatese.
Any other answer wiil cause repetition of the message:

DO YOU TAKE RESPONSIBILITY?
Patch Date Codes,

In &n effort to keeo the system software and IOP software
compatibles @ scheme using date coaes has peen implemented,
The initial IR sottware has & date code Of loe4s for both

the system ana the 0P, Each time either processor software
is updated the agate code of both processors will be updated,
Hences both pProcessorss shouid always have the same date
code,

Fach time the system 1S brouJhl ups the dates codes are
compared, I1f uneaual the following message is printede.

10k MAY CONTAIN FEATURES NOT SUPPORTED ON THIS SYSTEM
(XXX VS YYY) DO YoU TAKE RESPONSIBLITY?

Here xxx is the Patch date code of the system and yyy is the
patch date cocde of tne InNP.

If the onerator answers nNnos the load is aborted (must reload
InPee lO0aa abortea),

Selective LOAD/DUMP/RESTORE

Selective LOADDUMPe and RESTORE share most Oof the code with
each other as well as with mag tace reload and mag tape dump,

It starts in the subroutine RLDC with the question "L_0AD OR
DUMP COMMANDSY", Dprocesses the commands qgoes to mag tape
reloaa section for L0OAN or RESTORE ana mag tace dump section
tor DUMP, when it finismres 10acing or oumpings It comes
back to RLDC anc asks agcain “LOAD OR DUMP COMMANDS?Y, This
cyclie repeats until trmre response s NO*" or a carrijage
returr ana then it exists from RLDC, LODFLG Is set to non=0
for LOAD or RESTORE and 0 for DUMP,

for LOAD all or DUMP al
for selective LOAD or
for mag tame reload

for selective RESTORE
for RESTORE ALL

SLFLG

N o=



wore 10 ot eAch alrectory entryvy is usea &s tne Yrecoverv®
flan for that entry, The following values o+ The 'recoveryt

f1laa

are meaningful,

-1 «tmust pe recoverecd! durina LOaD or RESTORE if the
entry pPreviously did not exi1st i1n tne directory,
1 =t"nyst ce dumped'" aurinoc NHUMPe "should oe recovered?
auri1ng ReSTNRE (i .o the prcoram/file already exists
in (ne airactorv).

Tra seauence Of events for LORKD/RFSTOwE is:

e
=]
Coe

Clear v“wreccverv! flac +or all airectory entriese.
Clear "constructea Ji3'' table,
Ask tne oFerator fcr 2 list of <l.i> or <IO>.

<FILE wameE> antries,

I1f &n <lU> 15 enterene it is Placed 1Nto tne tapie ==
cell 1t nconstructea 1D tanlieb,

I+ <IUDe<hNAME> |5 entered: set the directory entry's
recovery tlacu, :

FewinNa tre maa tare,

Rexsn trme Idpel on 10RM tADe ANa Check for valid feature
level coce,

Skip ©3st tno +1rst r0bF marc,

Res= 1N $IPST recorce ahicn nedins witn the airectory
ertry +2r tnat fi1les

[+ tme enlry 1s NOot 1IN The nirectory G0 To step Se
Ntreraises Chaock the 'recovery! ¢ a.: 1 not setlsy 30
te sTen my,

I¢ the satl verprnyle ro recovoredt 13 15 setl return
spAcCe To tne anNT,

rke&c 1N kLTS +rom 1sc one at A& time to find the Aisc
space +or th> éjile w1tnout remCvina soace +rom the
ant vet,

urdate tre airectery entry (0r tnis ¢ile wilk the
Hmust = recnveree 1A cleare-,

RERM & reccer-s 4t A time from maa tawe ana ~rite to disc
unt !l tne F(F marw,

wr ite unnalen ~Ajprectory tracxk O ai1sSC,

Pean 1n ~ULT aaai1r ano call FSNDAL Te ramove soace +rom
AT .



Q. If there are more files to loade Q0 TO step i. Other-=
wWisSee rewina And stand bvye. :

r. Reaa in one ID track at a time., For each IDs read in
one directory track at a time and compute the total
disc space usea by that ID ana upaate the IDT. Enter
RLDC again,

S« If the 1D is in the "constructea ID taole', put tne
file into the directory and ao to step |3 otherwise
to step n, : .

The seauence of events for DUMP s
A, Same as stec a for LOAD/RPFSTORE
te Same As step for LOAN/WESTORE
Ce Same as step fcr LOALN/RESTORE
e Same a8s step for LOAD/RESTNRE
e, Same as step for LOAD/RESTORE
fe Same as steg for LOAND/RESTNRE

- 322073

Q, Reauest "ver ify option,
he Set uc tepe |anmel ana write to maag taece,
ie Write EOr marx,

Je Keada in One Airectory track at a time, For eacn
2antrys checrk the 'M"recover' {13! if sets read the
¢ite from aisc one record at a time and write to
tare., The first recorao is preceaed by the directory
entry! the last record is followea by an EQOF marke.
I1f not sets check the "constructea ID taole®: if the
ID IS in the tahles aume the file TO mag taPe.

Ko when all the girectory tracks are aone throughs write
an extra EQF marke, a finail tape Iabel and EOF mark,
Fewinad the taope,

le Check verify flage. i¢ Not wanted ao to step o,
me verify tcpre 1anel ana EOF mark,

N, Read in one directory track at a time, For each entry,
check tne frecovery! flao! i+ sets read the file one
recora at a time from aisc into pbuffer at 320008 ana
reaac from taoce intoc pbuffer at 5<¢0003, Verify tne
contents O+ rhese two buffers ~ith eacn other, If the
f1@ag 1s NOT setes check the ticonstructea ID table!' ang
do the same verification i¢f the [ is in the table.



C. VErtty the enFy traijler eng EOF mara,
(<3N Rewina the sStANg by,

a, Print BDONEY,



This section contains orief aescriptions Of some routines in the
loader. arrangeac In alphrapetical ordere.

BUMP This short routine bumps the pointer to next ADT track in
the ADT butffer wnen all ADT tracks are core resident,
It is calleac by CLAIM for setting up pointers to search
next ADT track, (See paragrapoh on CLAIM).

coB This routine is called by SYSLB to claim disc spPace for
the system library and swap tracks. It calls FSDAD to
tind space tor lipbrary which can be allocated anywhere on

any disc, It calls CLMSW for claiming swap areas pecause
they either start on physical cylinaer poundary or do not
cross Physical cyclinder boundaries.

CFFw CFFw converts the first 4 words of a directory entry (ID
and NAME) into printacle ASCII format in a specifiea
buffer, »

CKFC CKFC checks for valid feature or patch date code. The

feature coae on tape or uisc is considereag invalia if It
is greater than the feature code of the system, The I0P
,Patch aate coae is consiqgerea invalid If It is greater
than the patch date code of the loader, In these caseso
the user may choose whether to take resoonsibilities or
nots If£ Noty then CKFC exists through P+2j otherwise exit"
to P+3.

CLAIM This routine finds a -piece of disc space from ADTe which
either starts on physical cylinaer boundary or does not
cross Physical cvylinder boundarys thus taking care of
minimizing the interrurts resulting ¢from switching of
physical cylinders on both 7900 agisc and £883 disc.

The ADTS usea by this routine may be either all in core
buffer of 14000(8) wordas long or on gisc to poe reaac in
one at 8 time, The subroutine which updates the ADTs and
pointers is either BUMP or NUADT. The entry pPoint Of the
appropriate suoroutine IS passea to CLAIM in the worda
CLMFL anda CLAIM calls it indirectly through CLMFL.,.

CLMSwW CLMSw claims swap areas of 40 plocks each and saves the
disc addresses i1n the table TRKTb wnich is written to
aisc, Before entering the DATE-TIME seauences the l|loader
uses TRKTB to ‘initialize the swap areas and TTy table,

DACV It converts a8 positive Nnumber of 6 digits from decimal to
ASCII anac pPuUts Into a 3=word bufters rignt justifiea with
leading Zeros set to null characters,

DISC!Z This routine pProvides the necessary environment for the
moving heaa alsc ariver and transfers input/output/seek
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EOTCH

FNZSC

FShan

oMOLED

1SADT

15a0T7

Lolol

reauests to the actual driver,

In conjunction with the GMQABD routines. DISCZ Provides a
bufter for ailsc driver qgenerated error messades and
pPrints any sucCh errors that occur.

when certain djisc errors occurs DISCZ cnecks the disc
error +lag DSewlZe. I+ it is zeros it haltsy Otherwise it

“gives control to the callinao place through exit to P+2,

DSERF is alwéys clearea pefore DISCZ exits,

The OrREN routine 1s usea to insert a 12 word directory
entry Into the directorve, I1f tne proper directory
track is ¢tulle SUPDP 15 callea to recistribute the dir,
tracks, See the system documentation for supersave for
a gescription of its operation.

This routiine checks +or an end—-oft=tape (during Mag Tave
Sleep operations), It is called when end 0Of tare is not
alliowable (before ¢irst file mark)e. An end of tape
Frints & tape too short message ano halts. Pressing run
restarts the cump,

FNZSC +inds the next active disc (witn nonw=zZero select
coce) and returns with certain Ppointers set,

FSDAD 1oOKks for aisc space from the ADT, If insufficient
room in ADle 1t returns to P+1ls otrerwise 1t returns to
P+2 with ADTEN set to pPOINt to the ADT entry and A=t
registers set to thre gisSc address. Disc space is not
removed from ADT if DCFLOG is =1 8na is removed otherwise,

This routine provicdes @ Placerox fOr tne gisC driver when
It asks for an error messaqe bufter, ttthner this routine
or DISCZ will print out the message.

This routine Inserts &n entry into ALT and ubpdates the
ADT length Should pe iN COre buffer ana certain points
and parameters set,

This routine Inserts an entry 1nto ADT ana upoates the
ATD length word in the EQT. ON entry, the approeoriate
ADT shoula be 1n core buffer ang certain pointers ana
parameters set, ‘

This routine performs the followina ¢tunctions:

A, #eadas b&CK into core the four system seagments that
were overiayed by the ADT ang ILT buffers,

tie Checks the [0P's gate CcOde in all cases exceprt mag
tape reioaa, 1§ @ mag tAape reloaac is 1IN oroaresss
the IQF'S date was checked previcusly,
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LOR30

LORSO

Lo Initialize the random number seed,

De write out the swapping portion of tne language
processor for each Port. " Prior to writing the swap
track out for a part initialize the pointer to the ?
ID wordad that port's teletype table entry,

Ee Save the O|a device table in a buffer beginning at
250008, i

Fe 1f upgraaing from ACCESS lA to 1B, set the system

- . status into EQT to slept and 9o to step m.

‘be Get the New device table from the IoP.

He UpPdate the device assignment wora for each entry_ in
the new device table that nas & corresponaing entry
in the ola gevice table. Thus maintain old device
assignments in the new table, .

1. Get the aate from the operator,

Je Clear tne switch register,

Ke Get the time from the operator, _

Le CoPy the Operators time and status of not siept into
the EQT. .

M, Save the acisc aacaress of the £QT ana the IDEC table
where the system processor can find them,

Ne Write the EQT to cisScC.

0. Configure the maa tape driver.

P 1f upgraading from ACCESS 1A to lb halt (HLT 778B),

We Start the clock ticking every 100 milliseconds.

Re Print part numper and date code On the console.

Se EnNable console interrupts,

Te ENneple power fail recoverve.

Ue Start IOP activity, .

Ve Disabie RJE command i¢ requestea,

We Begin limesharing.

This routine checks each aisc In the aisc portion of EQT
for a non=zero select code., For each disc founds the
aiscts label iIs read ana verified (woras 8 and 9 o¢ the
label which contain the system level and feature level
codes are not verified)les 1f any disc does not contain a
valid tapely the oOperator |Is gliven a8 change tOo have the
disc labeled O0f TSH. Should the operator decide not to
have such a8 disc labeled for TSB it is removed from the
aisc EQT ana the MHTBL (which is reconfigured to reflect
the removed aisc)., Disc U may never be removed, Should
the operator gecide to label a disc In questions, the bad
plocks table (plock J3) Is zeroed and tne TSB label is
written to the discC.

This routine, starting at iocation 320008y builids an ADT
in core for each active (select code #0) disc, For each
active disc IN the disc EQTy the disc's |ocked blocks
tablie is reaa into a8 buffer originating at 77300B. The
ADT is built in core reflecting only the |ocked blocks
for this aisc, During the buila processs the length of
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LDR&O

LDR7S

NUADT

the ADT for this entry (in the aisc ADT descripotors part
o+ the tWT) 1s update &8s each entry is addea to the ALT,
when the ADT +or a particular disc is completeds the
starting core address IS bumpea by 14008 words and
another active disc 1Is souaht, This routine is
terminadted when no more active adisc can be located.

This routine claims disc blocks for:

A, the system

Be the ID tatle
Ce the ADT

De the girectory

Space I1s claimea in such a manner that It will not cross
a cylinger bounary uniess the sPpace also megins on &

cy !l inder bounhacary, Spacea claimea for the system must be
resiaent on aisc 0, AlSO the disc adaresses of the
seagments O+ the system are updatea in the MST, The otner
spaces heeaea may pe claimed from other discs if
necessary, when the spbace ¢or the aoirectory tracks is
claimedg the i1nitial pseuado entries are also written to
agdisc, Finally the ADT'Ss which have remajined core
resistent thus far are written to disc,

This routine reaas system and system (iprary from mag
tape ana writes tne over lays to alsc,

Each recora atter being read from mag tape into a buf fer
at 77300b is processes &s follows:

Ao it end=O0¢t=¢tjle=write last overlay to disSCs rewind the
routine, .

Be If the record is origined at location 4002 assume it
is the Loader-System Linkaae table and go to step D,

Ce Check both the startina and endinyg (ocation of the
record, 1f eitner location corresponds to an area of
memory that should not contain system codes abort the
loaa,

‘De Check the starting location of the record, If£ it

begins at 7500UH it must be & system overlay so call
SYSLb tO write the preceding overlay to disc.

E. Perform a8 checksum chneck onh the record, Aport the

lodad i+ the checksums conflicte. Cooy tne record from
the bufter to thne appropriate core location,
Fe Process the next record.

This routine is called by CLAIM indirectiy throuah CLMFL
to read a skecified ADT 1nto ADT pbuffer and to set DCADT
to point to the beqinning of the putter and clear the
flag LTMP] for subseaquent FSDAD calt,



RDISL

ROLBL

RQINT

RTAOT

RTSwWP

SLDC

SUPDP

SYSLA

This subroutine is called each time the disc EQT is or
might be changed, It sets .the interrupt locations for
all existing aiscs. USINg the select code and bit 15 of
each word In the disc EQTy this routine decides what type
each disc is and reconfigures the MHTBL for discs 1 thru
7. Aill woras except word ¢ of a8 alsc entry in the MHTBL
may be Cchanged, Also the value of MAXSC (truncated nintn
entry) which contains a double integer specifying the
first apsolute sector number which does not map onto the
system disC configuration,

RDLBL calculates the disc address of a specified disc
labely reads the 32=-word label into the disc label buffer
and checks the checksum for valid label,

This routine pPrints a specified promPpt and interprets the
usert's input, AN invalid input Prints “ILLEGAL INPUTH®
and asks the qQuestjon again. A 'simple CR or M"NO"

returns to P+2. O0Otherwisey return to P+l with the
integer (1 thru 10) in (A).

This routine returns sany number 0f bDlOcCKS Of disc SspPace
to the ADT on disce It checks to see which ADT the
returning space belongs to and reads in the correct
one, Then i™decides whether to insert the new entry
or to moadity the existing entry/entries and updates the
ADT to disC and updates the length word of ADT in EQT
i1¥ necessary,

This routine returns the swap areas to ADT according to
tre SWAP AREAS TABLE (SAT) on disce It reads the table
into core location 159008 and returns 40 plocks for
every Non=zero disc aadress in the table using RTADT,
Then it zerot's qut the disc address and writes the table
baCk tO diSC inorder to have the table kept up with the
current status of ADT. It is called curing disc reload
ana system upoate before claiming disc space for new
swap areas,

This routine processes the LOAD/DUMP/RESTORE command, It
only returns to the calling point when no more LOAD/DUMP/
RESTORE commanas are wanted. otherwise, it taxkes the
inout line from the console and processes its I¢ Oniy an
ID Is enterecs it is placed into a table of ID's, 1¢
file names are entered as wells the entry |Is placed into
the directory with the '‘recovery't set,

This routine is used to balance all the directory tracks,
with or without jnserting a new airectory entry as
specified by the flaga SUPTG.

This routine is callea by both system generation and
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TPLR

wOLTE

WTLAL

system update to write an overlay to disScCe Mag tape
reload calls SYSLH after loading each overiay, However
both system generation and system upcate call SYSLB

prior to loading each overiays hence the first call in
this case 1S always ignored. If bit 15 of the switch
register is sety the |oad halts (HLT 158) to allow for
on=| ine patching orior to writing the overiay to disc (to
continue simply press 'run?),

Prior to writling the first overiay to aiscey the system
and level codges are checked. Inconsistent feature level
codes (excluoing system update) allow the user to take
responsioility,

Adaltionally, system segments onhe ana two a&re wrjtten to
aisc to allow room from ADT buffers for space claiming
purposes. The l(engtn of the overiay in bloCks is cal=-
culated from the first overlay (liporary sizes table) and
space for the overiays &8nd the user swap {racks is
claimea,

This routine reaas a mag tape label into the first tape
tabel buffer TLRT and makes sure trat it nas a TSH | abel
and a reel numoer of one, HBefore reacings it initializes
the system level ana fed&ture codes in the buffer to zeros
because the 158 tapes Prior to Option 200 cdid not have
Such coaes ana the tape levels were 7-words long instead
o+ 9,

This routine sets up the disc labels writes the label.
pre-poot processor ang the {intermeciate and final disc
bootstraec onto each of the active.

This routine computes the checksum o+ Tne disc iabel and
writes the entrie laoel sector onto tne specified aiscC,
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WARM_SIABI_PROGRAM
EXTEENALS

To attempt to warm start a non-=-s)ept systems read the (oader into
core using the pProtected aisc loader. The lineal disc bootstrap
will cetect that the system has Not been slePt and the |oader
will print the message M"SYSTEM NOT SLEPT3: FOR WARM START ATTEMPT,
LOAD MASTER TAPE AND PRESS RETURN, OTHERWISE MUST RELOAD FROM
MAG TAPE. LoOaa the Master Tape on the tape drive and select =0
Of the mag tape unil and press return on the system console.

The warm start proaram will be read off the tape and will auto=-
matically begin execution,

The program starts by printing "#itwaRM START PROGRAM##N At the
beaginning of each major tests warm start will print the teste's
titlee. If the test is successful the program will Print MoK,
otherwise the reason tor failure is printed followed by "WARM
START FAILURE = ATTEMPT SALVAGE DUMP?", A response of
MN=carriage return® or ucarriage return' will) result in a hailt
778 ana the system can then be reloaded from mag tare. A
nY—carriage return' response will result in a call to the salvage
dump routine which will attempt to retrieve all of the ¢ites and
proaorams listed In the airectory and dump them to mag tace, Any
other response will cause “ILLEGAL INPUT" to be printed followed
by a repeat of the guestion "=ATTEMPT SALVAGE DUMP?W

If the warm start attempt is successful "wARM START CHECK
COMPLETE" is printeac at the console. Then the system slept flag
is set (to siept Ot course) ana control is returned to the
intermeaiate aisC bootstrape. Hence the loader is read back into
memory and the system sliept flag is checked again by the final
disc nootstrap, This time the state of the system on disSc is
nsjept and the system js nearly up, The opeator is gliven tne
opportunity to reply to the prompt B_0AD OR DUMP COMMANDS?" and
then the cate ana time seauence is executed bring the system up,

The following Is a8 List of the Printed test titles ana their
associatea aiagnostic messages ana their meanings? s

I. ADT CHECK=
A, BAD TRACK LENGTH = an ADT track lengath is not a
muitiple 0¢ 3 or an ADT track length goes not fail
within the range 8lv2 to 0,
Be BAD OISC AUURESS = the disc address for an ADT track
is out Of poundse.



I1, 10T CHECK=
A, BAD TRACK LENGTH = an IUT track tength as pPositive or
not evenly divisiple by 12,

Be TOO MANY ENTRIES OMN TRACK = the number of entries
exceeds 682,

Ce BAD DISC AUDRESS =~ the disc address for an IDT track
is ogt Of boungas

De INCONSISTENT ENTKY = the IDEC tabple entryt!s igcode is
not the same as the first idcode on
the corresponaging IDT track.,.

te ENTRY OUT OF OKDER = an iacode has pbeen tound out oOf
alphametical oraer,

Fe BAD IDCODE = an imgossible-iOCOde nas peen found (ie.e,
an tdcode >7999),

G. BAD DISC SFACE ENTWRY = the amount oOf disC spacea used
~tor an idcode entry exceeds the
amount al lowea,

He HAD TRACK COUNT = the number o+ 10T track entries in

' the IDT table coes not e