SYSITEM anND SYSTE: PART OfF USER FKOCESS INITIALIZATION

SEPT 26 1670

INTROUYCTLON

Inis IS , 2 PUASE Pnbgzzzf THE FIRST PHAS: INLTLALTZES THE

bTbTEM AND LhNbTRUpTS GLUB, L OrJFCTSe THE npsule OF THE
FIRST PHASE INLLUnag A uerrTUwY Fok THtSL GLUBAL 0BJECTS,

BEPEATtD FOR EﬁCH 1mu;vkuU,L UsSEp DH:CtSSv ALgu gUmT_UL R%JD
PROCESSES.

EACH PHASE MARES REFFJ%WQE TO 4 DIRECTORY®: THLS VIRECTORY
CUMES lw TWU FARTS, A ugus L DIRFCTORY ANU a LOCAL DIRECTORY.

5 . - ~ ..1 lmr11 T e SV ol 2V
- ' ] J 'LJLL(—A'L
PHASL AND RL:aqu UNCNAHbE THEREAFTER« THE LULML PART 18
LUNSIHUCTED FHEQH F(” LHLH PROCESS BFING LUHS'NUC[pus ( A LOCAL
PART ALSO EAISTS QURING SYeTEM INITI LIZalione ) Tug LocaL PaRT
GROWS pURING pantqs CONSThucTTONY ( ALSO UJURLING SYSTEM INTTIAL=
l‘ATlOH. ) Tnt LOCaL PA“T tS DESTHnY;n WHE N Tut PROCESS IS vénct

————— R COMMOUN MERTTS NF OHINIHLNr AN EMNIRY ﬂJHh lHt ULRtPTDPYq CALLED

tALH PaRT OF lHg )IWtL[U“Y caN BF THOUGHT Uf Ab A SEQZOF PAIRSY
l’-ACH PAIR IS 1 40 BIT WURD ( THE NpME ) AU 17 CAPARILITY ( THE
Q?QECT' ) w"tf\EvEu A SPECTFIC NaMF 1gq GIVEN LN THIg

DUCUMENT, IT qLLL RE REPREGENTED In DISPLAY CUUEs (EFT
JUSTIFIEDo LERO FILLEVe THoOUGHOUT THIS _PALKAGE THERE 1S

PLTCHQ AND QU”MHH MEANS UF PLACING ENTRIES IN T”t NIRECTORY
EQRTS. THESE ARfF nDESCRIBED BELOW,

EACH PHASE AL20 MAKES U3E AF A SINGLE FORY OF SYSTEM SUSPROCESS |
UESCHIPTDR. Trilg 1S A bLuU~NLE OF WORDS OLCURINGU AT THE

DKUINNING ur 7“ FILE AND IS DESC KIBED BELU% e |




1 SYSTEM INITIALIZATION PHASE

SYSTEM INITIALIZATION I3 CANTROLED BY IPRYC ANU PRACEEDS AS FOL|OWSS

Tt GLOORE DIRFCTORY T INTTTAT IZFD AT SUTMEINITIAC OB JECTS ANE —
PLACED IN AT, THESE VYuJrcTS INCLUDE:

A)  ALL LTEMS OCCURING yN OPNAMES,XTEx! , EACH IS GIVEN

THE N&AME T ,2NAME# WLFRE #NAME# IS IME SAME AS APPEARS
IN Ce¥NAMEZ [N OFNA, ESeXTEAT

Rl THE MASTER C=LLIS! ( IPROC#S Ce| IST ) AS leMASTER
( ALSn OCcCURS AS #1esELFz )

c) AN OPERATION FUR CReaTING A USER Off CONTRUL PROCESSS
AS #B NEWPRUC# ,

D) THE CLASS CcoDE TU Bp USED FnR THE 00T OF ConSTRUCTED
USER nR CONTRUL ~nROCESSESs AS #LeUSERUOT:

€)  THE FIRST FILE ( FOLLO, ING ECS SYSTEM ) 1S THEN READ FROM THE

TAPE. ( WE CaLL IT TOE (AME FILF IN WHAl FULLOWS, )
3)  THE NAME FILE IS NOW SAANNED STARTING WITH 1T#5 FIRST wORD

A) IF THE WoRD IS NUN 5ERO, Ao FILE IS REAU LN  OFF THE TAPE AND
PLACED In THE OLUBA, DIRECTORY WITH NAME THE NON ZERO wO®D

STANNETS
B) IF THE wpRD IS ZERO, THIS STEP 1S LUMPLEIED,

4) THE LOCAL VIRECTORY ( T E ONE To HE USEU DURLING INITIALIZATION
ONLYy ) A4S NoWw INITIALIZED TO INCLUDES

A)  ONE CLASS CoDE AND ANE ZERO PARAMEIER UYPLRATION USING
THAT CLASS coLEs Ca| LED RESPECTIVELY #CLASS2 AND #CAlLL# .

B) THE CLASS CcoDE FUR +HE ROOT SUBPROLESS? CALLED #R0O0OT#

: ‘ TS NOw—SFaNNFD—STARTING WI T IME TST WORD AF TR
THE 18T <ERO WORDe

a) IF THE WoRD IS NUN »ERO, IT IS TAKEN A> THE WAME OF A FILEe

THIS NAMED FILE 45 ¢FTCHED FROM THL DIRECTOURY AnD USED AS A
SUBPROCESS DESCRIPTAR To pUTLD A SUBprOCLSS, ( SEE BELOW, )

= FRE—CONSTRUTTEE 2 YBDROCESS IS THEN SACEEDY [ USING [T¥S

TLALIZATION CALL ., VITH RETURN FARAMETER AUTHORIZATIONS.
SR BRtE TR0 chials by i TN UBETVRE 1oRR TRe "R a %R

PARANETtRS ARE SCANLED FROM TwHE BEVINNLINGe TF NON ZERO
THE WORD 1§ TAKER As A NAME AWD THE PALRTCONSISTING OF

THAT NAME AND THE ReTURNED cAPABIL4TY WITH THE SAME RELATIVE

Tl A

P LA Ll

PARAMEER SCANT1S SToPPEDy THE SUBPROCESS IS DELETEDs THF
SCRATCH FILE AND LOpAL C=LIST FOR IHE SUBPROCESS 4
ARE DESTROYEDe ( BUr THE ENTRIES PLACED IN THE LOCAL DIKECTORY
FOR THESE LaST TWO ApUECTS ¢ SEE BELOW ) ARg NOT DELETED.

BEWAREs )
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B) IF THE %ORD 1S 4trUy THIS STEP IS CVVpPLETEU.

9{ SYSTEM INI!IALTZATION Te NOw COMPLETE ~Np LFRUC REWINDS

THE TAPE? ANp THEN FROB, gLY DTES.
YET DECIVEU. )

(

THiS LAS! NOT
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ConSTRUCTION OF A UcEr OR CUNT, sRaCFsg
el t ugEu 78 B 2 8 0L REY E?

E CaLLED RRQEECS INITIA ;ATIU“ HTH?t )

hd

IN ANy protkEgs Cunié;NI‘G A BUILDER MA(”cggbg CmEATrqw oF
ANOTHER PKRUCESS CU“EBINTNG s RUTLDER »

€) TO CREATE [H1S PROCE®S, AN OPERATION UNDER THE naME
2B« NEWPRUC* EXISTS IN T_ g GLORAL ﬁIktCLURY{ IT HAS
3P EH= S

Al DaTuM A NAME THAT Wl L BE FETCHED AND TREATED
AS A FrLE OF NAMES OF SUBPRUCESS
DESCRINTORS ( nAME FILE ) DURING
INLTLA| TZATION OF THE PROCESS.
B) BLOCk LDATA A SEQ OF wWAVES TERMINAIED BY Ao ZERD
WeRDe Tn RE USED FOR INITTALIZATION
O THE NEW PROCE2SES LYCAL DIRECTORY.
FoR EXAMPLEs TTY PBJECLS WOouULD RE
pSSE[r THTS \‘JJ:XY.
¢ BLLOCK SE?Q?I!ITY A SEQUENCE OF CAFARILITIES
FQuAL IN LENGTH TO THE NUMRER
OF NaAMES PLACED 1N B), THESE
CAPARILITIE® WILL BE PLACED IN
THE MEW pHOLESS*D LOcAL DIRECTORY,

3)  #BeNEWPROL# CcaLLS TNE LUILDER SUBPROCESS LN THE LOCAL
PROCESSe [HIS gUILDER +HEN CREATES ANU INATIALYZES A LOCAL
DIRECTORY FOR THE WNEW PnOCESS. IT THE' CREATES THE
SCRATCH FILES anD CLASTe NEEDED BY THE NEW PRUCESS ROOT
AND BUILUERs 1T PLALES THE NaME ORTAINED AT 2) A)  INTD
THE NEW DUILNER SCRATCH FILFs THE NEW FPRUGCESS 15 THEN
CREATED AND 1Ts ROUT IMeDIATELY CREATES A OUILDER,

WHAT FOLLOWS TAKES PLACe IN THE BUILDE"s

4) THE CLASS CpDE FUR THE ROOT oF THE NE® PRUCESS

IS PLACED AN THE NFW QOFAL DIRECTORY UHHER lTF NAME #ROOT#e
{

2) THE NAME PASSED IN IHE NEW BUI|DERS SYRATCH FILE IS ASSUMED
TO BE THE NAME oF A FllLe IN THE DIRECTORYs THAT FILF IS
FETCHED o \ wE CcALL ITAT FILE THE NAME EILF ;N HHAT FOLLOWS )

©) THE NAME FLLE 1S SCANNE. FROM THE REGINNING
A) IF THE WORD 15 NON ZeROs IT 1S TAKEWY AS THE maME OF o FILF.

THIS NAMED FILE 15 -ETCHEPD FROM THE DIRECTORY AND IS USEnN
AS A SUBPROCESS VESARIPTOR TO BUILVY A SUBFROCESS ( SEE HELOW, )
THE CONSTRUCTED SUBLROCESS 1S THEN CALLEU USING ITS
INITIALIZATION CakL . NO RETURN PARAMETER AGTHORIZATIONs THE
SUBPRUCSSS 1S WUI DEGTROYFU AFTER [TE GARLe
B) IF THE WoRD 1S5 ZERO, THIS STEP IS “OMPLEIED,
7) BUILDER NGY DESTROYS AL, CONSTRUCTED SYBPRUCESSES, THEIR SCRaTCH

FILES ANU LOCAL C=LISTS, ANp RETUERNS TY ROUTs




L THIS LOGLC MAY CHANGE L TERy AS IT [MPLIES THAT THE PROCESS
RUNS WITH JHE BUILVER I+ EXISTENCE.

b NOTE THAT THE INITILZATIAN Call oN THE LAST SUBFROCESS IS

CONSIDERED To S1ART THE PRUCESSY AU RETURN FROM THAT LAST

SUBPRUCESS DESIRUTS THE PRUCESSs ]
8) THE RUCT wIpp NUW CO.MIT SULICIDES




T DIRECTORY ACTIONS
A)  pLACE AN ENTrY IN G| nBAL DIRECTORY=
ENTRY Ig PLACED .1 END OF Gl ObBAL DIKECTULY, TRRESPECTTIVE
OF WHETHER LDUFLI~ATE NpAMED ENTRY EALSTS.
R) PLACE AN ENTKRY 1IN LACAL DIRFCTOKY.
ENTRY IS PLACED T EnD OF LOCAL UIRECIURY, IRRESPECTIVE
R
c FETCH AN ENTRY s
THE 2 u1nau1u§[ ceFQUENCES w@é CYNCATENATED TOGETHER, THE
GLOBAL DIRECTURY pOLLOWEpD pY THE LOCAL DTRECTORYs TO FORM
. A—SIhgLe SEQL : e T T
: SgLNNED RACKRWURDe FROM THE FND CNTIL EITHER AN 0CCURG ICE
OF THg pESIREU N.ME 1S FoUups OR THERE 1s DETERMINED TO
BE NO SucH VCLYRQWCE, In THE FIRST CASE THE
CAPABTILITY AS2UCralEp WITH THE TIRS! UCCURQNCE FOUND
DURING BACKWURUS sCAN TS RETURNEU 49 IHE RESULT. IN THE
NUTE THAT MUST RpcENTLY aDnED ENIRIES TO LOCAL DIRECTARY
ARE SCANNED FARST o FOLLOWED BY ULDER LUpaAL DIRECTORY
ENTHIES, FULLUWE, BY MOST wECen! GLYBAL NIKRECTORY ENTRIES
FULLOWED pY VLUEr GLOBAL DIRECTURY QMTHIFS.
D) IN Tng Tgxr INCLYVER IN THIS pOCUMENT ALL NAMES OF ENTRIES

GIVEN WILL ge RelREegNTEp In pISPLAT cYuEs LEFT JUSTIFIEnS
ZERO FLLLED




v SUBPROCESS CONSTRUCTIUN

lgg SUBPROCESD 1S gUILLT BY REFERENCE TO A UESCRIFTHR AT THE
dtglNNlNG Ot A FILFe ( 2EE NEXT SEcT10Me !/ WUF TYRF IS

; CatCKEU' THEN THE Cl..’*,bb COrES FOR TH¢ S‘h-«"if‘nb’_{;b? AnND FOR ITS
i PaTw i { ) = v =

CALL OPERATiIONs WEXT A LOeAL c=LIST OF SFECIFIED STZE IS
CONSTRUCTED FYULLOWFD BY A 1 LEVEL FILFEs ( WO PUINTER BLOCKSs )
OF SIZE SPECIFLIED gOR THE qeRATCH FILEs L10T1S LUCAL Cc=LTST

uﬁu LocaL SgHgTCH FILE ARE ENTERED In LOCuk DARECTORY WITH

THE SPECIFIED NAMES. A SUBpROCFS OF SPECIFLED SHAPEs aND GIVEN
. . - p £ " 1 | 5 & . =

v

MAP ENTRIES ARE MaDE?® ANU THE PESIRED C=LiST ENTRIFS ARE FETCHEN
Aﬂu PLACED IN THE LOCAL g-|151. FINALLY THE LUCAL =L ISTy ScRaTeH
FILE AND CLASS cODE ARt SAVED FOR | ATER DESTRYCTION OF

THE SUBPROCESS.




SUHBPROCESS UE2CRIRTOR
!‘l_‘t. GENERAL FHKM 18 .[’-“_\l Op s

HE  VER

BLOCx OF 13 wURLS

MAF SPECTFIERD

-y

i SEGUENCE WURD BLOCKSs EACH
SPFCTFYING A LOVILAL MAP ENTRY
MARKS END Of MAF 2PECIFIERS

p SEQUENCE UF 1 WORD TTEMS TO Na
0BJECTS TO BE PLALED IN LOCAL C=LT1ST

v 3

(-3

AT SAME RELA!IVE PUSTTIONS AS IN THIS
SEQUENCE
-y MARKS END OF C=LIST QPECIFIERS AND END
OF DESCRIPTUR
Al HEADER
0 TYPE fIELD ( ALw.YS 1 )
1 ALWAYg ZERO
2 NAWE nF CLASS COnE FOR THIS SURCROCLESS
3 NAKE nF CcLASS COngE FOR FATHER
4 NAME oF INITIAL ~aLL OPERATION
2 NAME 70 BE YabW »N LoCal DIRECTVURY FUR LACAL C=LIST
& NAME TO RE USED sy LoCaL DIRECTORY FOR ScRaTeW FILE
7 LUGLCAL MAFP 2L14E ( AN INTEGER)
lU CU' r:I,LE ) ‘q-»H'J 912" ( /_\l\q l"T'aﬁb'N l,
113 FLELD LEnGTHR U Ay INTEGER )
12 ENTRY POINT ! Aw INTEGER )
13 C"CiST SIZE  + An INTEGER )
14 SLRATCH FILE 21Z¢ ( anN INTEGER !
B) MAP SPECLFTERS
U FITLT NAWE
1 LUGLCAL MAP INUEy FI|E aDDKESS
c cnH Aﬂ)Rﬁ§§ cM ALDDRESS «+ EUQNT
REAU nuLy B4T | IF RFAD ONLY )
Cl C=LIST SPECIFIERS
0 OBJECT naME UK Ze-RO
{—ZERD dEANe WO ARJECT WILL BE "LACEU AT CORRESPONUING

C LIST INREA )
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MA NG A SYSTEM TaPE

A SUBPKROCESS WILL EXIST ( aAME NOT YET DEIERMINEU ) WHICH IS
CALLED WITH A FILE AS PARA FTERs

=_19 T Wk

-~ - -

€ WORD BEAD DAIRECTORY NAMEe IN LFFT JUSTIFILED

T W= e eaas LIS

- P - ¥ S TR T b L g L 4 L " A - sl Trod
e
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QFLAY ‘CODE

IHE FILES SV WAMED WILL SE TREATED AS FOLLUWS:

THE FIKST wILL Bt [RE,TED AS PPL,CODE

THE SECOND wWiLL BE TRpaTEp AS CPuy,COVE

THE THIRU wILL BECYUME THE RUILDER USLU IN ALL PROCESSES
AND IPROce THIS 1LL BF RUILDER?CODE

THE FOURITH FIlLE \ﬁlf-L ok TwEe NaMg ETLc gOR OYSTem TNITIALTIZATION

L

( SEE IT )

SURSEQUENT FILES WwilLL RE READ In UNDER CUNTROL OF gUILDER

THE Eal) UF T i o (=T - A dbnn Wl
T L b bt L T T RIS ™0 &1 T i 0 2 J




) BUI DERyCODE

Al

THIS FILE IS TWE CUUE ¢T1LE FOR 4ALL BULLDERS IN THE
SYSTEMe 1T HaS 3 uats

1) SYSTEM INITIALLIZATyON AS THE BUILVWER YNUEK IPROC
2) A SINGBLE USER UR CoNTROL PROCESS INITLIALLZATION

3) CONSTRUpTION UF ANATHER PROCESS o

4

ON A PARTLCULAR CALLY +HE ALGOE 11H@§KT:: VETERMINING THFE

PUKPOSE OF THE CALL 1S aS f@Lan :

1) IF THE cELL #AGAIN, IS NON ZERUs IAIS 1> A CALL TO

ol \Tn Lo ;l\]
CYIve TROUCT e W

2) IF NOly Twg SCRATCH ARFA Is INITIALIZEDY AND A MAP
ENTRY TS MAUE FOrn THE GLOBAL DIRECTURY. THE GLOBAL
DIRECTORY IS CRE~KED To SEF IF ITs CONTROL wWoRD IS
ZewOs 1 SUsTTHYS A SYSTEN INI‘1ALI£HTLr

P.U-,t Al o LUCAL ATRecTOnY 7§ £ EaTE O AR
|~ 4 A= L & | W v Py

INITIALTZED ETCs IF NOT, THIS L3 A PROCESS
INITIALTZATIONTCoSE AND & 1P ENTRY 1S MaDE
FUR THE LOCAL UInECTORY PASSEDs ETCs




TEST FACKAGE

th =

XKIFRNCyS #L

THIS SUBFRUCESS AWLEFT: ONE TWO PART TARATTERY A BEAD
FILE NAME FoR a Fllte tHIS FILFE [S TO BE EXACTLY LIKE
THE PARANMETER FILE ruR CONSTRUATIONG ~ SYSTEM TAPE,

THE 1ST 4 WoRDs ARt 1GuOREpRs ( 2 FILES ) 9 THE 3RD FILE
SHOULD BE *qWILUtN’Lvopt AMD Is USED (U CcONSTRucCT

THE RUILDEK, suubtuUE T FILES ARE THLHTtu AN SFQUFENCE

AS UEDCKIBLH UNDER STSTEWM INITTALIZATIUN FHASE, SEF 11,

XROOTS

THIS SUBPROFESS 15 USEr TO SIMULATE Tt RUOT OF & USER
OR CONTROL /PROCESSY I+ ACCEPTs ONE=PaART FARAMETER

AND THREAT THAT AS THe NAME PASSED 1 THE NEW RUILDER
SCpATCH FILE, ( THE N.ME OF A FILE OF NAMES OfF SURPROCESS
ST IO —— Toe Mo M= NATE D TS RRE O E S5
DESCRIPTOHS ) rﬂmtxb FURRENTLY O WAT TO HHt-\leTIALIZb
THE LOCAL DIRECTORYs +F THIS 1S NEEDEU, SEE ME,

IT PROBABLY Wil BE NEFDED EVENTUALLY®

ADDITIONAL TNFORMATLIUN FOR XTPROC,S AW AROUT,g

1) THE GLORAL DIRELTOnY Is A FILE ANV CLISTy 1w

REAU UIQFCTDHY ;J‘HDL-H THE NAMES ¢GLDLL’;’9§tW BIND
¢(3Lbl_c#.U‘3FH WHeRE USFR IS THE

CURRENT TSER NAIG,

€) THE ITEm UNDER NAMe #ROOT# I THE LOCAL DIRECTORY
1S THE cLASS CUVE nF XTPROE NR XRWUT RESPEATIVELY

3) THE BEAp CALL OPER,TION IS AVAILABLE Awdt@cLL DIRECTORY

( FUR TEST PURFOSE« ONLY ) UNDER INE NAME #BREADZ .
IT IS NoT mMALE AVATLABLE VURING REAL SYSTEM
INITIALTZATION OK sn PROCESSES CONSTRUCTEDL wY

A CALL onN THE DELLIFR AT ANY TIMEe: ONLY AVAILABLE
UNDER XTPROC VUK ARAQT

¥ SUUNRCEFILES ARG S

XIFROpsSOURLE
XNLUT S\URLL
BUlLuFR.anHLL

1 g

fi v
-

DIAGROSTICS

NONF Vv

17 IF PRINTS OUtr «,STORP  THIS MEANS THAT BUILDER

HAS DETECTED AN ERROUR =Y IT=ELFes THE ONLY
WaY TO DIABNASE THE FRROR IS5 TO UVETERMINE WHERE IT
OeCURED  AND Fkarlrt LISTINGS TU SEE WHAT IT WAS

DOINGe 1Ak = XCHaNGE PAaCK Wikl BE STORED AT REGS

IN BUILUERs ( CURRENTLY AT L4709 BUT

CHECK CURRENT LISTINGS, ) Bf CONTAINS THE ADDRESS




2

Fi’bl_,_r‘t BT lf' IN&TI"\,_»'.-T m.'- i ';7(:._ e I-A c b (O AS 7 di
DETECTEVs  Ic DETECTED AT A XJ? THEN AN FRETUKN
QeCUREU »

IF GET AN ERpOR MESSAGE FROM THE BEAp, THMEN USE
STMILAR PRUCEDURES As IN 1) EXCERT THAT THE XJ PhArK

1S AT 3B IN THE BFAD.






