

























































































































































































































































































CP_COMM_LiSG_HANDLER: PROC; : _
~/% TAKE TLE AEPROPRIAIE ACTION; I.E., ADD A DEVICE AND
AN INTEKFACE FROCESS, DELETE A DEVICE AND INTERFACE
PRQCESS, Ok STOP PRINTING A Job. %/
DCL (S_CR_P,ERFGS,PRI,PINAME,RINANE, CHILD,INTRNR, INDX)
FIXED BINARY: :
DCL FOUND B1T§1);
DCL (EXNANE,EXNAHE) CHAR(6) STATIC;
DCL PGTABVEC (1) FIXED BI
DCL STATE_VEC (10) FIXED BINAAY (31, %
DCL BES_VEC(SEM_L_LIMIT : PCT_U_LIMIT) BIT(2);
DCL LUN716& BIT}1E,
DCL TELE_PTR EOINTER;
/% DETERMINE ACTION REQUIRED AND SET INDEX */
IF ( IELT2 = $3$ADD) THEN INDX = 1;
SE IF (FIFLD2 = $3DELET) THEN I¥DX = 2;
ELSE {F (FIELD3 = $$STOP) THEN INDX = 3;
ELSE ERROR = 306}
DO_ACTION OF CASE (INDX) ;
CASE§1Y: /% BDD A DEVICE AND INTERFACE PROCESS. */
EXNAME = CHAR FIELD1;
CALL DEVICE DIRECTORY (RXNAME,S_OR_P,PXNANE,NKEGS,
PGTABVEC,FPKI, INTRNR, FCUND) ;
IF (FOUND = FALSE) THIN DO
/*%% INVALID EXTERNAL NAHE #%%/
FIELD2 = $3FAIL; CH%SBFIELD2 S 1BAD NAME';
ELSE DO;
/%% CREATE PCB FOR INTERFACE PROCESS, SETUP
FAMILY LINKAGE, AND CRSATE LEVICE RCE. #%x/
CALL PRIMITIVE_PCBDATA (MYNANE,aGFT,@CHILL,
CHILD,ERROK) ;
STATE VEC(1) = PGTABVEC (1)
STATE-VEC(2) = 1; /% IC REGISTER */
CALL GETDCB(MYNAYF,CHILD,PXNAME,PRI, TRUE,
STATE _YEC,PIiAlE, (0F,BRROR);
IF (CHILD == THEN :
CALL PRIMI VE_PCBDATA (CHILD,@PUT,aLFISIB,
PINAEE, 2RROR) ;
CALL PRINITIVE_PCBDATA (NYNANE,oP(T oCHILL,
PINAME,ERROR) ;
CALL CREATE_RCB (#DEVICE,RXNANE EINMAE, (0) 0
P,T" 'z,INTRNR,(0),§0£,RINAME,E koRr) ;
« sPT UP R 50URCE VECTOR FOR EINANE %/
ES_VEC = 100(B;
RESTVEC (RINAHE) "= ##ACCES:
RES”VEC (»PUTOUT) = ##ACCES;
RESTVEC {5ERKOR) = ##ACCES;
RESTVEC (SCBUFF) = ##ACCES:
RESTVEC (SINTEPT) = ##ACCES;
RESTVEC (3INTDEV) = ##ACCES}
RES_VEC (SUAIT) = #¥ACCES;
CALT PRIAITIVE PCBDATA (Plsa¥E,ePuT,wRESVEC,
Sbit_L_LIWIT,PCT_U_LIGI%,Ei5 VEC,EFRGE);
CALL PRIWIPIVE PCBDATA?PLNAME,aPUT,thMVEC,
I1,NR2GS,EGTAGVEC,EERGR) ;
/¥%% GET MESSAGE BUFFER FOR INTEGRFACE PROCESS %/
ALLOCATE HESSAGE SUFFER SET(IFBE_FTE) ;
CALL PRIAITIVE_PCUBLATA (PINAME,&aPTT,sNSGPIR,
renp_pis, enkon) ;
/%%% RELEASE MESSAGZ 10 THE PROCESS TDLENTIFYING
IHE DEVICE INTERNAL NAME. *xk y
FIELD1 = AIKAME;
CALL PRIAITIVE RELEASE(PINANE,SINTDEV,
MESSAGL,EERON) ©
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/¥¥% GET OUTPLU BUFFERS AND INSERT ON THE
AVAILABILITY (UEUE ‘EB‘E LP:ASI’. MESSAGLS) o« *¥x*x/
L =

FIELDi,FILLD2, FILLD3,F 0;
KSG_SZMAPHORZ = 0
ANSWER REQUEST = FALSE;
CHAR FIFLD1,CHAR FIZELD2 = ' ¢,
ALLOCATE OUTPUT TUFFER SET (CBUFPTK) ;
BUFFER LOCATION = OBUFPTR;:
CALL PRIMITIVZ_ RELEASE (MYNAME,$OBUFF
MESSAGE, ERRORJ ;
ALLOCATE OUTPUT BUFFER SET (OBOFPTR) :
BUFFER_LOCATION = QBUFPTR;
CALL PRIMITIVE_RELEASE(NYNAME,$OQBUFF
MESSAGE, ERRORY ;
y¥%% INITIALIZE LOCAL VARIZBLES AND INSERT
THE INITERFACE PROCZSS ON THE KEADY 'A!
QUEUE. ENABLE THE DEVICE INTERRUPT. **%/
NRDEVICES = NRDEVICES + 1;
INTZ PROCS (NRDEVICES) = PINAME,
IF (WRDEVICES = 1) THEN OPR_out_DEV = PINAME;
CALL PRIMITIVE_INTERRUPT_ENXELER (INTRME,LUN)
NULP = NULL;
CALL RCBPUT) (#REDYA,#0S,PINAME, (0) ,PRI,NULP,
(0) ,ERROR) §
NEWDEVICE = PINAINE;
FIELD1 = $$0PCOIl;
FﬁgLDZ = $$DONE;
END;
/**% KELEASE ACTION TAKEN MESSAGE TO OPERAIOR
SYSTEM COMMUNICATOR XY
CALL PRIAITIVE_RELEASE (ANYPROC, $OPR_IO,HESSAGE,
ERROR) ;
ENLCASE;
CASE (2) : /% DELETE A TEVICE AND DESTROY THE
INTERFACE PROCESS %/
CALL FIND INAME(#DEVICE,CHAR Fi£LDi,RINANE,ERROR) ;
CALI PRIBITIVE. CBDATA(%Egggn ,EGET, $DINAKE , INTRNR ,
CALL PRIHITIVE INTERRUPT DISEAABLER (INTRNR,DUP);
/% LOCATE BUFFERS AND DESTROY THEN,
DESTROY RCB, PCB, MESSAGE CONTAINER
AND ALL OUTSTANDING RELEASES/REQUESTS
CONCERNING THE INTERFACE PROCESS
ENLCCASE;
CASE (3) ¢ /% STOP PRINTING CURRENT JOB */
s%%x GET INTEKNAL NAME OF THE LDEVICE AND
INTERFACE PROCESS. A fokok
RXNAME = CHAR FIELDI1;
CALL FIND_INANE(#DEVICE,RXNANE, A E,ERROR);
CALL PRI&LTIVE_hCBDAlA(INA E;s T,#CWNER, PINAME,
DO I = 1 TO NRDEVICES
WHILE (INTF PROCS(I% ~= PINAKE); END;
/%%% RESET LOCAL VARIABLES, RELEASYE HESSAGE TO
OPERATOL SYSTEM COMMUNICATOR, AND
~ CHECK FOR NEW JCB TO PRINT. —y
FINAME(I) = O
ASSIGNLD(I) ="1'0"'B;
FIELD1 = $50PCON;
FIEID2 = $5DONEL
CALL PRINITIVE RI LEASE(%Eﬁgﬁ?C $OPR_IO0,MESSAGE,
R
IF (OUT_JOUBS -~= 0) THEN CALL START_NEWJOB (I) ;
ENLCASE;
C¥ ChaSFs:
T_CTHY_NSG HANDLER;
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DCL

E
END FiIlE_MSG

EL

HANDLER: PROC; ‘ :
S SUERCUTINE PASSES OQUTPUT BUFFERS TO TEE
RCPRIATE OUTPUT DEVICE; CHECKS FOEK OUTSTANDING
S TO PrInT; IF ANY, GETS THE FILE NAME ILOM
NT QUEUE AWD ASSIGNS THE FILE TO THE DEVICE
PRINTING. *%% )
AME CHARéB% STATIC;
I=17 RDEVICES WHILE (FINAME (I) -~= FIEID2);
D; .
/%% PASS QUTPUT BUFFER TO APPROPRIATE
INTERFACE PROCESS. %%/
(FIELD1 = 3$READ) THEN DO;
KECORD = FIELD3 + 1;
MSG SZMAPHOKE = 30UTPUT;
CALTL PRIMITIVE_RELEASE(iNTF PROCS (I) ,$PUTOUT,
MESSAGE, ERROR}
¥%¥%¥*x GET ANOTHER OQUTPUT BUFFER, INIT ALIZE
MESSAGE BUFFER, AND RELEASE MESSAGE TC
FILE MANAGER TO READ THE NEXT RECORD. %%y
EUFFEXR LOCATION = BUFFER_POINTER;
FIELD1 = 353READ;
FIELD2 = FINAME(I);
FIELD3 = RECORD; )
FIELD4 ,FIELDS,FIELD6 = 0
CHAK_FIELD1,CHAR_FIELD2,CHAR_FIELID3,
CHAR_FIELDY = 41,
MSG“SEMAPHORE = 3OUTPUT;
ANSWER_REQUEST = TRUE;
CALL PHIMITIVE RELEASE(%%%S%OC $FILEOP, MESSAGE
EUFFER_USED = TRUE; ‘
END;
SE IF jFIELD1 = $$EOQOF) THEN DO;
/%%% PRINT TASK FINISHED: REINITIALIZE LOCAL
VARIABLES, TEST FQOR NFW DPRINT JQOB, REIERASFE
THE OUTEUf LUFFER, AND REIFXASE MESSLGF T0
FILE MANAGER TO DESTROY THE FILE * XK [/
ASSIGNED (I) = FALSE;
FINAMEAI) s 0;
IF (OUT_JOBS -~= Q) THEN CALL START_NEWJOE (I);
CALL PRLHITIVE_RELEASE(%%EAE? ¢OBUEr MESS2AGE,
0 H
FIELD1 = $$DSTYF;
CALL PRINITIIVE RELLASE(ANYDROC $FILEOE,

MESSAGE,ERROR) ;
END;

ELSE DO; /% FILE OPENED *

s%%% ' GET OUTPUT BUFFER, INITIALIZE MESSAGE
BUFFER, 4kD LRELEASE MESSAGE TO THE FILE
MANAGER TO KEAD THE FIRST RECORD. Xk

BUFFER_LOCATION = BUFFER_POINTER;
FIELD1 = $BPREAD;
FIELD2 = FINAME(I);

FISLD3 = 1; )
FIELDU4,FIZLDS>,FIELD6 = O;
CiAik_FIELD1,CHAK_rIELD2,CHAR_FIELD3,

THAR PICZLDG = t1;

MSG SEiIAFEOLL = $0UTPUT:

ANSYER_KREQUEST = TRUE;

CALL PRINITIVE_RELEASE(ANYPxOC,$FILEOE,

MESSAGE , ERROR) ;
EUFFER_USED = TRUE; .
uD ;
_HANDLER;
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VAL

END STA
SIK_END

END OUTP®

THIS SUBROUTINE OBTAINS THE EXTERNAL NAME CF THE
FILE TO bE PRINTED FROH IHE PRINT QUBUE (CHAR-
FIELD1) , RELEASES A MESSAGE TO THE FILE MANAGER
16 ChEN THE FILE FOR A SEAD OPFRATICN, UPDATES
LOCAL VARIABLES TO REFLECT THE ASSIGNMENT, ANL
CHANGES OWNERSHIP OF THE FILE TO THE OUTPUT
CCNTROLLER. * Xk )
EWJCB: PROCéINDEX),

NDEX FIXED BINAR

ERINITIVE PuQUESL(ANYPROC $PRINTQ,MESSAGE, ERROR) ;
1 = $30PERr;

2 = %%READ;

EMAFHOKE = $QUTPUT;

R_RiCUEST = TRUE;

FRIMITIVE_RELEASE (ANYPROC,3FILEOP,MESSAGE,EKROR) ;
NED (IND3XT = TRUE;

E(INDEX), INAME = FIELD2;

CbS = OUT_JOBS - 1;

EXIEITIVETRCEDATA (INAME, #PUT, $ORNER, HYNAME, ERROR) ;
RT_ NEKJOBT

UT_CONTROLLER;.
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MODULE SPECIFICATION

NAME: INITIAIOR TYPE: PKOCESS
PARMAMETEES .
INPHT QUTPUT TYPE CONTENTS

Not Applicable: 211 communications handled via messages.

EXTERNAL CAI1IS MADE TO OTHER MODULES

NAME PARAMETERS PURPOSE

Request Procgss iI-Nanme, a) $Iname - Semaphore used to
Semaphcre, | limit the number of proces-
Message Pointer, ses in the system. Reguests
Error Parameter decrement ccunter while re-

leases by Terminator incre-
ment the ccunter.

b) $Newjob - Semaphore used to
identity messages to this
process.

*kxikkkkFkkk*xiModule Implementation IncompletekFkkdokikdikdkkx

wEkdokkckk kR dkadokkkanticipated External Call sk ook kokkiok

PCBData Process I-Nane, Generic ertry point to PCB
Put/Get Identifier, Structures module to enter or
Field Identifier, obtain data.

Data Parameter,
Errcr Parameter

PCBData Prccess I-Name, Generic entry point to PCB
Put/Get Identifier, Structures module to enter or
Field Identifier, obtain data or porticns cr the

Vector Lower Limit, data stored as a vector (i.e.,
Vector Upper Limit, Resource Access Vector, Faqe
Vector Parameter, Table Vector, etc.).

Error Parameter

RCBData Resource I-Hame, Generic entry point to RCB
Put/Get TIdentifier, Handler mcdule to enter cr get
Field Iaentifier, data concerning a resource.

Data Paraneter,
Erxor Parametar

RCBPUTQ Resource I-dame, Entry point to KCB Handler
Left/R1ght Queue, used to insert a process,
Process I-Nane, Or a message oOnh a specified
Data Parameter, resource queue b{,prlorlty.
Priority, . Queues used Lty this prccess
Message ﬁ01nter, are the message semaphore and
Data Parameter, the Ready Active queues.
Error Parameter

GETPCB Farent I-Name, Entry point to PCB Structuvres
Rgt-Sib I-Nawre, used to create a pPCB for a
Process X-Nauwe, ¥:ocess; enter data in tlke PCB
Priority, "1elds; and return the process

System Process ID, internal name.
Init state Vector,

Prccess I-Naue,

Cyciic Process Id,

Error Paramcter
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Create
RCB

Find
I-Name -

RCBGETQ

RCB~Find

Resource Type,
Resource xX—-Name,
Resource Owner
Sz-Cntr Paramefer,
Access Identifier,
PCT Nane, L
Dev/Int Identifier,
Filie Descriptor,
File Descriptor,
Resource I-3idName,
Error Parameter

Resource 7Type,

kesourse X-Name,
Resource I-Nane,
Error Parameter

Resource I-Name,
Left/Righkt Queue,
Prccess I-Name,

Q0 _Lata Parameter,
Yessage Poainter,
Q_Data Parameter,
FSund Boolean,
Q_Status Boolean,
Error Parameter

Resource I-Name,
Left/Right Queue,
Find Operation,
Queue Position,
Process I-Nane,
Data Parameter,
Data Parameter,
Error Parameter

This entry point to RC3B

Entry point to RCB Handler
used to create an RCB of the
type specified; enter descrip-
tor data in the appropriate
RCB fields; and return the
resource internal name. Not
all fields are used by each
type of resource.

Entry point to RCB Handler
used to get the internal name
for the resource specified ba
tyge (£ile, device, etc.) an
external name.

Hand-
ler is used to remove a fro-
cess from the specified queue
for the indicated resource.
The data stored in the queue,
are returned if the process is
found and the queue status is
also provided.

This entry point to RCB Hand-
ler is used to determine Gueue
position of a process and put
Oor get a copy of data. The
rocess, positicn, or poth may
e specified tc seiect a spe-
cific process, any process at
the specified position or 4
spec1f1c.€;ocess at a speci-
fied position.

EXTERNAL CAILS HMADE BY OTHER HMODULES

KanE

S —————

PURFOSE

Not agplicable for processes.



DATA STRUCTUKES USED

NAME __FIELD TYPE PURPOSE/VALUES

Message - Based Dynamically allccated, pcinter
Buffer qualified structure used for

passing messages.

Releasor Integer ~ Internal name cf process
releasing a message.

Answer—-  Bit (1) Boolean indicating if answer
Reguest required.

Message-  Integer Semaphore to be used in the
Semaphore ansver.

Buffer- Pointer Not used.

Location

Field1-6 Integer Use undefinegd.

Char- Char(3) Use undefined.
Fieldi-4

*rkxxsxkkxrrkskxidditional Structures Undefinediisdkskitiohnnk

Initiator design and implementatioun is incomplete: Jjob
types, JCIL ucsed, etc. must be known before inplementation.
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MODULE IMPLEMENTATION

ZINCLUDE NAHCHGR; J¥%%ik  INITIATOR *¥%k%x/
{CHECK (ERROR) ) : : |
NIIIATOE: PKOC OPTIONS (MAIN) ;
YINCLUDE GENLEC;
INCLUDE PCBLCL:
gINCLUDE REQKELD;
RINCLUDE RRMSG;
ON CHECK (ERROR)
BEGIN;
IF iERROR A= og THEN DO
NOCHECK (ERROK v,
FIELD1 = RELu SOR
FIELD2 = ER
CALL PRIMI;IVE BELEASL(ANYPR?C ,$ERROR, MESS AGE,
GO TO START; '
END;
END;
ENL;
DCL™ (NEW_P_I_NAME,PARENT PRIORITY) FIXED BINARY;
DCL EXTERRAL NAHE CHAR(8)
DCL EEROK FIXED BINARY STArIc INIT (0) ;
START:

DC FCEERVER ;
/¥¥% CHECK FOR AVAILABLE PCB SPACE *X%/
CALL ERIWITIVE_REQUEST (ANYPROC, $INAME,MESSAGE,EKROR) ;

/¥%% GET NEXT JOB TO BE CREAIED **x/
CALL ERIHUITIVE REQUEbi(AngROC r SNEWJOE,MESSAGE,
ERROR) ;

/XK INTERPRET DATA rROY JOB QUEUE **x/
CALL JCL_INTEBPRETER;

/%%% GET THE KREQ
CAIL GET_REQUIRED_RE

S
/¥%% CREATE A PC
%%% CALL CREAT
i}
3

,*¥%% FREE JOB Q
CALL TRIAITIVE_RELEA

IRED RLSOURCES **k ¥/
URCE

FOR THE PROCESS *x*x%x/
PCB *%¥%/

UE SPACE *¥&/
(ANYPROC, $JOBQSP,MESSAGE,
ERROR) ;

/%¥%% INSERT THE PROCESS ON THE READY A CUEUE %%/
CALL ECBPULQ(#BLDYA #USEE,P_I_ NAM3, (0) ,PRIORITY,
WSGETR, (0) , ERROKJ ;
END ; /* MAIN PROGKAM SCOPE */
JCL_INTERERETER: PROC ;

/% INTERPRET JCL TO IDENTIFY REQYIKED RESOUKCES
ANLD CAPABILITIES *

U
0
3
z
E
L

KETURN:
END JCl_INTERPRETER;
GET_REQUIRED_RESOURCES: PROC
/* VERIFY THAT THE PROCESS EEING CREATED CAN ACCESS
THE RESOURCES HE REQUESTED ; CREATE KCB' AS
NECLSSARY AND SET UP ACCESS' VAC1CH * /
RETURN;
END Grd REQUIXED_RESOURCES;
END INITIATOL:
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MODULE SPECIFICATION

NAME: TERMINATOR TYPE: PROCESS
PARAMETEES
INPUT QUIEUT PYPE CONZENTS

Not Applicablé: All communications handled via messages.

EXTERNAL CALLS MADE TO OTHER MODULES

NANE PAKAMETERS PURPOSE
Request Process I-Name, a) $Endjob - Semaphore ucsed to
' Semaphore, . identify messages to this
Message Pointer, process.

Error Parameter

Rk Fpdokkkkkk*xkkxModule Implementation Incompletesdkdkddkddkdkkkkk

*xdokokkkdkkkokkxAnticipated External Calls¥skdokdiksskidhkss

Find Process X-Name, Entry point to PCB Handler
Piname Process I-Nanme, used to optain the internal
Error Paranmeter name of a process identified

by external nanme.

PCBLata Process I-Nanme, Generic entry point to PCE
PutsGet Identifier, Structures module to enter or
Field Identifier, obtain data.

Data Parameter,
Exrcor Paramneter

PCBData Process I-Name, Generic entry point to PCB
Put/Get Identifier, Structures module to enter or
Field Iaentifier, obtain data or portions cf the

Vector Lower Limit, data stored as a vector (i.e.,
Vector Upper Limit, Kesource Access Vector, radge
Vector Paraaeter, Table Vector, etc.).,

Error Parameter

RCBData Resource I-Name, Generic entrX point to RCB
Put/Get Identifier, Handler module to enter cr get
Field Identitfier, data concerning a resource.

Data Parameter,
Error Parameter

RCBEUTQ Resource I-lName, Entry point tc RCB Handler
Left/Right Queue, used to insert a process.
Prccess I-Nane, Oor a message on a specified
Data Parameter, resource yldeue by priority.
Priority, . Queues used ky this process
Message Pointer, are the message semaphore and
Data Parameter, the print queues.
Error Parameter

Destroy- Resource I-Name, This entry point to RCE Eand-

RCB Process I-Name, ler 1s used to destro¥ ar KCb.
Prccess Vector, All processes on the KkCB queue
Error Parameter are 1dentitied and returned to

the calling fprccess so that an
€error message nay bhe sent to
the Error Handler for each
process 1n the list.
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&

RCBGETQ Resource I-Name, This entry point to RCE Hand-

Left/Right Queue, ler is used to remove a Ero-
Process I-Name, cess from the specified gueue
Q_Lata Parameter, for the indicated resource.
Message Pointer, The data stored in the gueue,
Q_Lata Parameter, are returned if the procCess is
Found Boolean, round and the queue status 1is
Q_Status Boolean, also provided.

LA ETror Parameter

EXTERNAL CALLS MADE BY OTHER MODULES
NAME PURPOSE

-

Not applicable for processes.

DATA STRUCTURES USED

NAMFE _-EIELD TYIPE___ PURPOSE/VALUES_
Message - Based Dynamically allccated, pcinter
Bufier gqualified structure used for
passing messages.
Releasor Integer Internal name ¢of process
releasing a message.
Answer- Bit (1) Boolean indicating if ansver
Reguest required.

Message- Integer Semaphore to be used in the
Semaphore answer.

Bufrer- Pointer Not used.
Location

Field1-6 1Integer Use undefined.

Char- Char (8) Use undefined.
Fieldl1-4

Rk kkkkkkkkhdditional Structures Undefineddkskoksk dkokskkdkdkksk

HODULE_DESCRIETIQN

Terminator design and implementation is incomplete. Note:
teruinaticn cf a process results in the termination of all
erendent prccesses; deallocating resources; and printing
ouﬁput files.
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MODULE IMPLEMENTATION

ZINCLUDE NANCHGR; /¥%kk% TERMINATOR *kkkkk/

CHECK EEBOR%
ERMINATCR: oC OPTICNS (MAIN) ;

#INCLUDE GENLCEC;

%INCLUDE ECELCL;
%INCLUDE KEQKELD;
%INCLUDE RENSG;
ON CHECK (ERROE)
REGIN;
IF iEﬁEOB L THEN DO;
NOChECK(ER OK)): BEGIN;
FIELD1 = RELEASOR;
FIELD 2 = ERROR;
CALL PRIMITIVE_&EL ASE(ANYPBOC ‘$ERROR, 1ESS5 AGE,
ERROR) ;
ERROR = 0;
GO 10 STAKT;
* END;
ENL;
END:
DCL P I NAME FIXED BINARY;
DCT FRROK FIXEL BINARY STATIC INIT(O) ;
DCL (INVALIL,TERN_FLAG) bBIT(1);
START:
DC FOREVER;
/¥¥% GET TERMINATION MESSAGZ *#%/
CALL PRIMITIVE_REQUEST (ANYPROC,$ENDJOB,MESSAGE,EREOR) ;
*%% VERIFY THE MESSAGE *%*%/
CALL TERMINATION_VALIDATOR;
,¥%% VALID: THEN START TERMINATING **%x/
TERM_FLAG = TRUE;
DO WHILE (TERM_FLAG) ;
%%% SLLECT THE PROCESS TO BE TERMINATED %%*%x/
CALL TERN_SELECTOR;
/%¥*% IRSERT CODE TO DETERHINE OUTIPUT FILES x*x%
%*%%¥ RELEASL MESSAGE TO OUTPUT CCNTROLLER *%*%/
CALL PRIMITIVE_RELZASE(ANYPROC,$OUTEUT,MESSAGE,
ERROR) ;
#%% DESTRCY THE FROCESS %¥x/
/% " CALL PRIMITIVEZ_DESTROY(PINAME,PROCVEC, ERRbR) */
*%% RELEASE EFRROR MESSAGES FOR ANY PROCESS
QUEUED ON & RESCURCE JUST DESTROYED * % /
% 3 3k 3 X K x INSERT CODc %k 3k X %k
/%%% FKEE YHE JOB QUEUE SPACE %*%
CALL PRIMITIVE_RELEASE(ANYPROC,$INAWE,NESSAGE,
ERROK) ;
END;
END;
TER&INATICN_VALIDATOR: PROC;
/* THISTSUBAOUTIKE VEiIFIES THE JOB TERMIWATION
REQUEST; 1.E., THE VALIDITY OF PROCESS 'A' TO
DESTROY EROCESS 'b'. */
INVALIL=FALSE; :
END TERMILATION VALIDATOR;:
TL£RM _SELECTICH: PTECC;
/¥ [HIS SUBROUTIINE DETERMINES WHICH PROCESS OR
MEMBER OF A PLOCESS'S FAMILY IS TO EE DESTKOYEL
FIRST. */
TERM_FL2G=FALSE;:
END TEME_SELZICTUL;
ENL TERNINATCK;
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MODULE SPECIFICATION

METEES
T OQUTPRUT IYPE

TYPE:

CONTENTS

Not Applicable: ARll communications handled via messages.

EXTERNAL CAILLS KADE TO OTHER MCDULES

NAME PARAMETERS

PURPOSE

Request Prccess I-Name,
Semagphore, .

Message Poilnter,
Error Parameter
Release Prccess I-Nanme,
Semaghore, .

Message Pointer,
Error Parameter

Find

] Process X-Name,
Biname

Process I1I-Naite,
Error Parameter

Device

: Resource X-Nane,
Directory

Access Identifier,
Process X-Name,
Page Table Length,
Page Tabvle Vector,
Priority

Interrup{ Number,
Located-Boolean
PCBData

Process I-Nare,

Put{Get Identificr,

Field Iaentifier,
Data Parameter,
Error Parameter

a) JFileop - Semaphore used to
identiry messages ior this
process.

a) $Error - Semaphore used to
send messages to the Error
Handler. '

b) $Intdev >~ Semaphore used to
send message to an inter-
face procesSs to identify a
device internal name.

c) $Rfilew - Semaphore used to
relecase messages tc an _in-
terface procesSs to perform
a read or wrilte operation.

d) $0pr_IO0 - Semaphore used to
send”a message to QOperator
System Communicator when
repilying to a message ironm
Op-Sys—-Conmn.

e) $Space - Semaphore used to
send messages to the File
Space tanager when a file
is destroyéd or when a de-

- vice is added or deleted.

f) $wait - Semaghore used to
send a message to a _process
which sent an open-file
message.

g) $XXXXX - Semaphore used
when specified in answer to
a message received.

Entry point tc PCB Handler
used to obtain the internal
name of a process identiiied
by external narme.

This module is invoked tc get
data wvhich identifies a dgevice
interface process and wanich 1s
required to create a PCB and
an RCB for the interface pro-
cess and device, respectively.

Generic erntry point to PCB
Structures module to enter or
obtain data.
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PCRBrata

RCBpata

RCBEUTQ

Find
I-Name

Interrupt
Enapler

Interrupt
Disabler

Create
RCB

GETPCB

Destroy-
RCB

Process I-Name,
Put/Get Identifier,
Field Identifier,
Vector Lower Limit,
Vectcr Upper Limit,
YVector Parameter,
Error Parameter

Resource I-Name,
Put/Get Identifier,
Field Identirier,
Data Parameter,
Error Parameter

Resource I-Name,
Left/Right Queue,
Process I-Name,
Data Parameter,
Priority, .
Message™ Polnter,
Data Parameter,
Error Parameter

Reseurce Type,

Resourse X-—-Name,
Resource I-Name,
Error Parameter

Interrupt
Interrupt
Vector

Number,
Save-

Interrupt
interrupt
Vector

Number,
Save-

Resource Tyge,
Resource X-Nane,
Resource Owner
Sz-Cntr Parameﬁer,
Access Identifier,
PCTI Nanme, o
Dev/Int Identifier,
File Descriptor,
File Descriptor,
Resource I-Nanme,
Error Parameter

pParent I-Name,
kgt—-5S1b I-llame,
Process X-Name,
Prlorltg,
System Process 1D,
Init State Vector,
Process .I-Nanme,

Cyclic Process Id,
Error Parameter

Resource I-Naume,
Process J—-Name,
Process Vector,
Error Parameter

Generic entry point to PCB
Structures mocdule to enter or

obtain data or portions of the
data stored as a vector (i.e.,
Resource Access Vector, Fage

Table Vector, etc.).

Generic en;r{ point to RCB
Handler module to enter cr get
data concerning a resource.

Entry point to RCB Handler
used to insert a process.

or a message cn_a spccifled
resource gleue by priority.
Queues used by this process
are the message semaphore and
the Ready Active queues.

Entry point to RCE Handler
used to get the internal name
for the resource specified bg
tyge (file, device, etc.) an
eXternal nanme.

This module is invoked tc en-
able a siec;flc interrupt or
enable all interrupts disabled
by this process.

This modulie ig invoked to dis-
able a specific or .

all interrupts and saving the
status of the interrupts in

a save-vector for enapnling.

Entry point to RCB Handler
used to create an RCB cf the
type specified; enter descrip-
tor data in the appropriate
RCB fields; anu return the
resource internal name. Not
all fields are used py each
tygpe Oof resource.

Entry point tc PCB Structures
used to create a PCB for a
rocess; enter data in the PCE
fields; and return the process
internal nane.

This entry point to RCB Hand-
ler 1s used to destrog an RC3.
All processes on the RkCe queue
are 1dentified and returned tc¢
the callinj prccess so that au
€¢Lror messiage _may pe scut to
the krror dHandler Lor wach
process 1n the list.
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RCBGETQ

Resource I-Name,

Leit/Right Queue,
Process I-Nauame,
Q_Lata Parameter,
Hessage Pointer,
Q _LCata Parameter,
FOund Boolear,
Q_Status Boolean,
Error Paranmeter

RCB-

Resource I-Nanme,

Transfer~ Left/Right Queue,

Queus

Process I-Nane,

Frem Q_Status,
To Q_STatus,
Xfered Boolean,
Error Parameter

RCE-Find

rResource I-HNawme,

Leit/Right gQueue,

Fina OB
Queue

eration,
ositicon,

Process I-Name,
Data Parameter,
Data Parameter,
Error Parameter

- This entry point to RCB Hand-

ler 1s used to remove a fro-
cess from the specified gueue
tor the indicated resaurce.
The data stored in the queue,
are returned if the pro€ess is
found and the queue status is
also provided.

This entry point to RCB Hand-
ler is used to transfer a pro-
cess from the gqueue specified
to the opposite gqueue. The
status of the To-Queue befcere
transfer and From-Queue after
transfer are returned.

This entry point to RCEB Hand-
ler is used to determine gueue
position of a process and put
or get a copy of data. The
grocess, position,_ or both may
be specified tc select a spe-
cific process, any process at
the specified position or a
specific process at a speci-
fied position.

EXTERNAL CAILS MADE BY OTHER MODULES

NAME

PURPOSE

Not applicable for processes.

DATA STRUCTURES USED
NAME __FIELD FYPE PURPQSE/VALUES _
Message - Based Dynamically allocated, pcinter
Buffer gualified structure used for
passing messages.
Releasor 1Integer Internal name of process
releasing a message.
Answer- Bit (1) Boolean _indicating if answer
Request required.
Message- Integer Semaphore to be used in the

Semaphore answver.

Buffer- Pointer Qualified I/O tuffer contain-

Location ing data read from a file cr
to"be written 1into a file.

Field1 Integer a) $$0PCOM - Message frou

gperator System Cowrmunica-
Or.
b) 3S$INTPC - Message

fror in-
terface process.
C) S$FOPENF - Message to cpen
a rile.

d) $IREAD or $3WRITE - Mcssage
to do a file read or write
operation.

e) IPCLOSF - Message to close

a tile. )
f) SBDSLYF - liessage to de-
stroy a 1ile.
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Field2 Integer a) $SO0PRTR - Orerator message
reply to a request for ac-
cess to a resfricted file,

b) $3ADD or $IDELET - $$CPCOM
message to add or delete a
device and interface fro-
cesS. . .

c) File internal name identi-
fying a file to be clcsed
acceSsed on a read or write
operation, Or aestroved. .

d) ##READ or ##WRITE - Denti-
fies tyfe access requested
in a file open message€. _

e) $$EOF - End of file read.

f) Directory entry number.

Field3 Integer a) Record number to be read
from or written into.
b) File 1length for files in
the directory for the PCT.

Fields Integer Device internal name identi-
fied 1n $$SINTPC message.

Fields Integer a) $$TEHMPF or $$PERHF - Iden=-
tified in $SINTPC messages.

Field6  Integer a) ##SHRD or ##PRIV - Identi-
fied in $$INTPC messages.

Char= Char (8) File or device external nane.

Field1

Char- Char (8) pack, tape, cell, etc. (ECT)

Field2 external name.

Char- Char {8) Not used.

Field3-4

MODULE_DESCRIEZION

- -

File Manager has been implemented to perform the standard
file operaticns of opening, closing, destroying, reading
from and writing into filés. Creatling files is perfcrmed by
an independent module to prevent rilé creation When space 1s
not avallable from interfering with the other file opera-
tions. Ipn addition, this proceéss controls the allocaticn of
files and prevents deadlocCks using preemptive techniques;
i.e., once a rrocess has been assigned access to a file¢ if
subsequent_ofren _reguests cannot bhe satisfied immediately and
a poteatial aecadlolk exists, the process's files are sacri-
ficed (can be allocated to other processes) until such tinme
as all files required can be allccated concurrently. Inter-
face processes and device iCb's are also createa and
destroyed by this plrocess.
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MODUOLE IMPLEMENTATIION

%INCLUDE NAMNCHGR; /¥¥%k%x FILE MANAGER *¥&¥x/
(CHECK (EREKOK)):

FILE_MANAGER: PROC OPTIONS (MAIN);

#INCLUDE SIMULTR;
SIH bTABm(EROCnSS FILE_MANAGER)

W2 32Wea8
el el b b by
e e,
[elelelele]
[l ol sl oul ol o}
cccccl
HEODUOoogo
bt Mt b
tu o b ==
OO WNEE
ookl ol sl ol
e e IXTlee
LY ¥}

[-
a
whetiplwNeil~V) o]

=l
[wl a9 iiel-Tal-ti]

;D BINARY INITIAL (O);
NARY;

RCBNR FIXED BINARY;
PCTNAME CHAK (8) ;

NULP POINTEK;

OX CHECX (ERROR)
BEGIN;
IF (EXF
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[ anl
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=
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mxIx W=
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:O-
lRIM;TIVE RELEASL(%g%PR?C +3ERROR,MESSAGE

118) THEN GO TO START;
END;

-

*

ot
3}~

END;
%INCLUDE RRMSG;
START:
DC FOREVER;
CALL PRINITIVE_REQUEST (ANYPROC,$FILEOP,MESSAGE, BRROR),
SIAdINIERRUPT_PT

CALL MESSALGE_INTERPRETER(I) ;
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DO_ACTICN_OF CASE(I);

CASE(1):
/* MESSAGE FROX{ OPERATOR SYSTEM COMMUNICATOR x/
CALL OP_COMM_MSG_HANDLER;
ENLCASE;
CASE(2): :
/% MESSAGE FROM DEVICE INTERFACE PROCESS
FERFORM SUCH ACTIONS AS UP DATING THE
MASTER FILE LIST, FILE DIRECTORY ON THE
CRUM, PACK, TAPE, ETC., RELEASINGE MESSAGE
T0_STORAGE MEMORY MANAGER. */
IFP (FIELD2 == 3$50F) THEN DO;
/¥%x IF EXISTING FILE IS TEMPORAY THEN DELEIE IT
IT FROM THE DIRECTORY EL3SE CREATE AN RCB */

IF éFIELDS ~= $$TENPF) THEN DO;
ALL PRINITIVE_RCEDATA (FIELDU4 ,#GET, #PCTNAMN,
PCTNANE (ERROR) ;

CALL CREATE_RCB (#FILE,CHAR_FIELD1,MYNAuE,
FIELD3,FIELD6,PCTNAME; FIELDU, % #AVAIL,
##PERMF,RCBNR,ERBOR}&D

o ]

ELSE DO;
ANSWER_REQU
FIELD1 = 3%
CALL PRIKIT

END;

/¥%% GET THZ NEXT DIRECTORY E
FIELD1 = 3$DIRRD; ELD2 = F
S
) A

FALSE;

ELEASE (RELEASCR,$RFILEW,
MESSAGE,ERROE) ;

EST =
DIRDL
IVE_R

FI
ANSWER_REQUEST = TRUE;
CALL PXIMITIVE_RELEASZ (RELE

/¥*%% EOF:; CREATE AN RCE FOR THE PCT AND REIEASE -
ELSE DO A MESSaGE TO THE FILZ SPACE MANAGEK kXK 4

FIELD1 = $$0PCOM; FIELD2 = 33DONE;
CALL PRIMITIVE_RCEBDATA (FIELD4,#GET
R_FIELD

E

D

#X

=%

~
P

CHA L

CALL PRIMITIVE_RCBDATA (FIELD4, #G
CHAR_FIEL

CALL CREATE_RCB (#PCT,CHAR FIELD2
FIELDG, (° 'i,FIE‘

N =
£rda a »

[ E )]
~> gy
c=mwO

e
=

L

ok 0O

N M=

[ )
o

-

RCENR, EKROR) ;

CALL PRIMITIVE_RELEASn(%g%gP?C,$OPR_IO,M

FIELD1 = $$ADD; FIELD2 = RCBNR:

CALL PRIMITIVE RELEASE (ANYP&OC,$3PACE, MESSAGE,
ERROR) ;

END;
FIELD1,FIELD2,7IELD3,FIELD4, FIELDS,FIELD6 = 0;
CHARTrIELD1,C?AR_FIELDZ,CHAR_FIELDj,CHAR_FIELEQ

ENLCASE; ’
CASE(3) :
,%* MLISSAGE FROM A PROCESS TO DO A FILE OPEN,

LO3E, DESIROY, READ, WRITE, ETC. %/
caLl PILE OvLKATION_CCUTROLLER;

ENLCASE;
END_OF_CASES;
END;
SIM_END
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MESSAGE_INTERPRETER: PROC ( IE
/% TDETERMINE WHICH PROCESS DID A RELEASE ON $FILEOP
AND SET THE CASE STATEMENT INDEX
DCL I FIXED BINARY;
IF éMESSAG‘ -> FIclp1 = $$0PCOM) THEN I = 1;
LSE IF éﬂESSAGB -> FIELD1 = $$INTPC) THEN I = 2;
ELSE I = 3;
RETUEN;
END MESSAGE_INTERFRETER;
OP_COMM_MSG_HANDLER: PROC;

/% THIS SUEROUTINE PERFORMS SUCH FUNCTIGNS AS CREATING
OCR DESTROYING A DEVICE RCB AND AN INTERFACE PRCCESS,
UP_DATING THE PACK,TAPE, ETC MCUNTED ON THE DEVICE,
AND DETERMINING ACTION TO EE TAKEN ON A REPLY ‘IC A
USER'S REQUZST FOK FILE CWNERSHIP ON A SHARED FILE*/

DCL &RXNAME,PXNAWL% CHAR 8L

DCL (S _CK_P,NRPGS,PKI,PI Axﬁ RINAME,CHILD,INTRNR,INDX)

FIXED BINARY;

DCL VALX BIT 1;:

DCL PGTABVEC (1) FIXED BINARY;

DCL STATE_VELA10) FIXED BINARY(31,0);

PCL RESVEC(S=M_L_LIMIT : PCT U_LIﬂII) BIT(2);

DCL DUM110% BIY{ E

DCL TEME_PTR POINTER;

DCL I1 FIXED BINARY INII(1);

,/* DETERMINE ACTION TG BE PERFORMED AND SET INDEX =/

IF éPIELD2 = $3O0PKTR) THEN INDX = 1;

LSE IF (FIELD2 = 33ADD) THEN INDX = 23
ELSE IF (FIELDZ2 = 3$DILLET) THEN INDX = 3;
ELSE ERROR = 309;
DO_ACTICN OF CASm(INDX)
TCASE (17: /¥ MESSAGE FRON OPERATOR */
/* ADD CODL */
ENLDCASE;

CASE(2): /% ADD A DEVICE, 1
CT IF APPLICAB
RXNAME = CHAR_FIELD1;

/*¥%¥%x GET DATA REQUIRED TO CREATE THE I
PROCESS AND DEVICE RCB FROM THE DE
DIRECTORY.

CALL DEVICE_DIRECTORY (RXNAME,S_OR

- PGS,PGTABVEC, PRI INT
IF (VALX = F
L

NTERFACE PROCESS ANLC
LE

':L*U et

NR
ALS } THZN DO;
IELD2 S$FAIL;
D2
ITI

CHAR_FIF = TBAD NAME';
CALL PRIAITIVE, RELEASE (ANYPROC, $OPR_IC,
MESSAGE, ERROT) ;
END;
ELSE DO;
/%%% CKEATE INTERFACE PROCESS ANL SET FAMII
LINKAGE. otk
CALL PRIMITIVE_PCBDATA (MYNAME,®GET,aCHILD
CHILD,ERRCE]) ;
STATE_VEC 1 = pGTAbe6(1),
STATETVC = 1;
CALL GETP ( IYNANE, CHILD, EXNAME,PPI,TKUE,
STATE ZiC ,PI&AHE,(U),LuhOR),
IF (CHILD ~= 0) TAEN
CALL PRINITIVE_PCEDATA (CHILD,0PU
OLEESIE PINAML,Lhzfﬁ),
CALL PKIEITIVE pCBDAiA(MYﬁAmb,opua,
hJLD,LlNAuL,MhLCh),
CALL CKZATE HCJ(#DLV CE LxWanL, DTNEEE, (U)
S OR DP,CHLk FILLDZ2,iNUhAL, (U), (0),

[ITANT, LRRORT ;
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/* SETUP RESOURCE VECTOR FOR PINAME %/
RESVEC = 100'B;
RESVEC (RINANZ) ‘= ##ACCES;
RESVEC (3FILEOP) = ##ACCES;
RESVEC (SEKKOR) = #$ACCES;
RESVEC(SRFILEW) = ##%ACCES;
RESVEC (SWATT) = ##ACCES;
RESVEC ($INTD v; = ##LCCEsS;
RESVEC (SINTRPT) = ##ACCES:
RESVEC (30BUFF) = ##ACCES;
RESVEC ($IBUFF) = ##ACCES;
CALL PRINITIV PCBDATA{PiNAN dPUT
®RESVEC,SEM_L_LIMIT,PCT_0_rinit,
RESVEC ERRORE
CALL PRIMITIVE pPCBDATA (PINAME,®PUT,
@BRUVEC,IT,NRPGS,PGTARBVEC, ERROR) ;
/%%%k GET WESSAGE BUFFER FOR THE PROCESS kA K /
ALLOCATE MESSAGE_BUFFER SET (TEMP_PTR) ;
CALL PRIMITIVE_PCUBDATA (PINANZ,aPUT,
~@MSGPTA,TENP_PTR, EERCR) ;
/%%% RELEASE MESSAGE TO THE PROCESS IDENTIFYING
THE DEVICE INTERNAL NAME. *5x% )

FIELD1 = RINAME;
CALL PRIMITIVE RELEASE(PINAME $INTDEV,
MESSAG& EREKOR) ;
/*¥%% ENABLE THE DEVICE INTERRUPT ***[
CALL PRIMITIVE_INLERRUPT_ENABLER(%g%?ﬂh,

NULP = NULL;
/*¥¥*¥ ENTER THE PROC
CALL RCBPU:

IF (CHAE_FT
/* RELEASE #iESSA
FILLD;

ON THE READY *A' QUEUE */
DYA #0S,PINAME, (0) ,ERI,
(6 , ERECR) ;

=’ Nn MOUNT'Y THEN LG:

PERATOR SYSTEM COMM. */

gom-

E_RELEASE (ANYPRCC,$CPR_IC
,HESSAGE, EEROR) ;

4!
=
w
b e
=)

/¥%% SEND MES

E ~ A
THE FIRST Y. oAk

(@ draies]
=z
=Lt
CtertHHEano

UE;
ASE (FINAME, SR
MESSAG i,

Et?'-]
VS

END;
END;

/* DELETE A DEVICE AND DESTROY THE
INTZxFACE PROCESS 7
CALL F13D Lnsnﬁ(gﬁﬁgﬁfﬁ ,CHAR_FIELD1,RINAME,
CALL PRIMITIVE_RCEDATA (RINAME,#GEY #DINANE,
INTRNE, ERKOR) ;

CALL PRIMITIVE INTEKRUPT ULSEHAELER(%STnAh,

/% DETERMINE FILES ASSOCIATED WITE THE
DEVICE AND THE PCT; LiSTROY KCE'S %/

ENDCASE;
CASE (3) ¢

ENCCASE;
END OF CAskS:
END OF”COFWu_ HsG " " HANDLLR;
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FILE OPERATICN CONTROLLER: PROC:
DCL (FINLAE,ZINAME,READ WRITE
DCL MO OP rfi¥D BbINARY INITIA
DCL FXTAME CHAR({8) ;

DTL DATA, DUMdY POSIT,FSIZE, INAME)
6 FIXED BINARY;
al(0) ;

FIXED BINARY:

/*%% DETERHMINE ACTION AND SET INDEX *%%/
MESSAGE -> FIELD1 = $$CPENF) THEN J = 13
LSE IF ((MESSAGE -> FIELD1 = $$READ£ |
MESSAGE -> FIZALD1 = $$WR;T i) THEN J = 2;
ELSE 1F MESSAGE -> EIELD] = $%C OSF% THEN J=3;
ELSE IF $UESDAGL->EIELD1=$$DSTY ) THEN J=4;
ELSE ERROR = 110;
DO_ACTICH_OF CASE(J):;
CASE(1) : /* OPEN FILE: SHOULD INCLUDE SUCH TESTS
AS; LEGAL PiILE, ACCESS, DEVICE STA1US,
READ OR WRITE OPnRATIUﬁ, IF WRITE AND
FILE OPEN CAN'T BE SATISFIED AT THIS
TIME TdEN CHECR FOR POTENTIAL DEADIOCKX*/
/¥%% GET FILE INTERNAL NAME k%%k/
FXNAME = HESSAGE -> CHAR _FIELD1;
CALL FIND_INAME(#FILE EXNAME,FINAaL,EBBORL;
CALL FILE_ALLOCATOR(rIVAME,##OPEN,R’LEASO‘,
FIELD2) ;
ENDCASE}
CASE(2): ,/*_ READ/WRITE OPERATION: CHECK

EXISTANCE ACCESS,

TO BAE ABEROPRIAZE DEVICE INPERF

PROCESS %/
FINANE = FIELD2

/% CHECK IF nBsSac

OPEN ON THIS

ELE

<

e
3%
=i
LY

b 53 B - b

-

CALL RKCB_PIND (F
RE
0% THE
IF OPE
ED IS L
= §#WRITE) & (DATA =
ROR = 1167
ICE INTERNAL NAME AND THEN
TEKPACE PROCESS'S INTERKAL

IS
4
"
= ©
Yy
5
1
E
ik
N
TIVE_RCBDATA (FINAME,#GET, #DTNAéE,
T
S
S
B
T

2ok —de BN o

IF (POSI
/% VE

IF ((F
/% G
T

A
F
i
A
N
a

=0Tt

m== mmr
QREE O~
HOWS e

CALL Pk
CALL PR
/% RELE
PROCL
FIELDY =
CALL PRINI
ENLCASE;

CASE(3):

DATA,EKROR) +

IVE_RCBDATA (DATA,%GET, #CHNER,
DATA LRR0§£

E A MESSAGE TO THAE INTERFACE

S TO PERFOkKN THE OPERATION. */

LEASOR;

IVE KEZLEASE (DATA,SRFILEW,
MESSAGL,ELRCE) 3

M1
A

/% CLOSE FILE: VERIIY FILE FX
REMOVE PRCCESS INAWr FROM FILSE
CHECKk FOR OUTSTANDING OPENS, IF
SELECT ONE Ok NMOKL AND RELLASE
TO THOSE PROCESSES, 1IF NOWE CL

O

MESSAGE -> TFIEi
MoSSAGe -> RELE
ALLOLAIUR(géh

FILE

Ctﬁdr

ENCCASH;
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CASE (4) :; é* DESTROY FILE: PERFORY TESTS ON LEGAL
ILE, ACCESS, AUTHORIZED TO DESTROY,
IF ANY PROCESSES ARE USING OR WAITIKG TO
USE THE FILE, RELEASE A MESSAGE T0 THE
SUPERVISOR FOR BACH PROCESS, DESTROY
FILE RCB, UP DATE HASTER FILE LIST, UP-
DATE FILE DIRECTORY, ANL SEND MESSACE TO
STORAGE AEMORY MANAbER. Y4
DCL PRO_VEC (0 : PCB_LIN T(
NITIAL T (PCB_LIMN +1) (1) ‘'0'B);
FINAME = FIELD2;
s%%% GET SIZE OF THE FILE AND PCT NAME %%/
CALL PRIMITIVE_RCBDATA (FINAME,#GZT,#CNT_s3Z,

CALL PRIMITIVE_RCEBDATA (

CALL FIND INAME (#PCT
CALL DESTROY_RC (rlnﬁm
ERROK
/% RELEASE MESSAGE 1
FACH PROCESS THAT W

THIS FILE.

I (PROVEC(0))
DO I-= 1 P

IFr éPRO VEC
IELD3
ERROR =

GET épcrunw
ROK) ne
1B, EﬁRCn)

)
1
A
#
ERROR)
#
ER
Al
OR, PRO_VEC,

ey

END;

PCT AND UPDATE IT *
A(I AFE F¥GET, #CNE S

Ul?.z

ATA(INAME #PUT, #CN1T_SZ,
DATA, FRROR) ;

/% RELEASE MESSAG UPDATE DIRECTORY %/
FIZLD1 = 53D
FIELD2 = FIN

= FSI:

CALL PRINITIVE
CALL PRINITIVE RCBDATA(F ,#GET, #OWNER,
FINANE,ERROR) ;

CALL PRIMITIVE RELEASE (FINAME,SKFILER,
MESSAGE, ERROR) §

/% INFOKM SPACE MANAGER OF THE CHANGE IN
SPACE AVAILABLE FOR FILES. */

FIELD1 = $$ADD;

FIELD2 NAME;

IZE;

IVE

l"tfbb—l

I, #GET, #DIKAHE,
%,ERHOR),‘

=
=

FIZLD3 =
CBLL PRI}

ENDCASE;

END_CF_CASES, RETURN;
EUD FILE_GPEKATIGN_CCHNTROLLER;

$
I H
FSIZE;
IITIVE CE,

RELEASE (ANYPROC,$SPA
MESSAGE,EKKOR) ;

MESSA

it
Ox
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FILE_ALLCCATOR: PROC(FINAME,OPERATION,PINAME,TYPE);:

************;***************
THIS SGEROUTINE LZTZRMINES IF A PROCESS CAN HAVE ACCESS
TO & FILE, Ir ACC:SS IS DELAYED, DOES A DFADLOCK FXIST
OR CAN IT OCCU&k; iF A FILE IS CLOSED, ARE THERE OUT-
STANLCING REQUESTS FOR THE FILE aND 1F SO SATISFIES
THEM; EIC. ¥k kX %k %/
DCL (8PERATION,FOUND,Q EMPTY BDATA) BIT T(1);

DCL DU#KY PARM FIXED BINARY INITIALY(0);

DCL ' DUMEY"PTR POINTER

DCL (FINAME,PINAME,TYr£,PSTAT,PRI,TERI,TSTAT,

ERIVAIE,DATA) FIXED BINARY;

DCL TOFELEM FIXZED BINARY INITIAL(1);

DCL FILE(1) BIT(2);

DCL T1EITZ EIT(2E;

DCL CLDATA CHAR (B ;

DUEMY_PFTK = NULL;

FOUNL™= FALSE;

CALL ERIZITIVE_PCEDATA (PINAMEF,@GET,sRESVEC,FINAME,
FINAWE,FILE,ERROR) ;
CALL ERIMITIVE RCBDATA(%INAuE ,#GET,#S'C8_P,PRIVATE,
RROR
IF (CEERATION = #OPEN) THEN bo /% OPEN FILE %/
*%% CHECK ACCESS AUTHORIZATION %%/
IF (FILE(1) -~= ##ACCES) THEN DO; ERROR = 109; RETURN;
/%%¥% CHECK IF THE FILE PEAN BE OBENED ok /
CALL LRIMITIVE_BCEDATA(%%Né%f , #GET, #DSTAT,BDATA,
IF (BDATA = ##HOLD) THEN DO; ERROR=113; RETUEN; END;
CALL FRIMITIVE PCB ATA(Plggg?,aGET,aPRIRTY,PBI,
,%%% ASSIGN THE FILE TO THE PROCESS %%/
FILE (1) = #%ACOQRD;

CRLL ERIMITIVE PCBDATA(PINA 1%, aPUT, JRESVEC, FINAHKE,
FINANE, FILE; ERROR) ;
IF ((IYPE = ##WRITE) & (PRIVATE = ##SHRD)) THEN DO;
/%%% WRITE ACCESS INTO SHARED FILE: CHECK
OWNERSHIP *kk
CAIL PRIMITIVZ RCBDATA (;%gOMf ,4#GET,#OWNER,DATA,
2OR
IF (DATA -= PINPWEL THEN Dog
/%¥%% NOT QHNER: FUT ON QUEUZ AND RELEASE ERROR
¥ESSAGE TO THE OPLRATOR ok
CALL RCBPUTQ(FINAML,#RIGHT,PINAME,DUNHY PARMN,
PRI,DUMMY PTR,$%WRITH, ERROR) ;
ERKOR = 112: RETURN; TEND;
%%% LUTHORIZED ACCESS5: UPDATE WRITE COUNTER *%/
CALL PRINITIVE PCBDALA (PINAME,DPUT,&FWCNTK,DATA,
ERROR) .
CALL pRIMITIVE_PCBDATA(Pluégf,ac T,dFSTAT,TSTAT,
[]
IF (ISTAT = ##SACR) THEN DO;
J%%% PRCCESS IN SACRIFICE STATEY *%x _
CATL DFADLOCK SETTER (FINAHE,PINAME,PRI,TYPE,iISTAT,
PRIVATE);
KETURN; END;
IF ((ISTAT = ##EKEZADR) & (TYEE = ##WRITE) &
(PRIVATE = %&SHED)) THEN
%*¥% UPDATE PEOCES5'S FILE _hCCESS SThTUS %/
CALL PRINITIVE_PCBDATA(PINAME,@PUT,0FS52aT,##WRITL,
EKROR)
x%% DETER4INT IF THE FILE IS AVAILABLE  %%#%/
CALL PRINITIVE LCLUATA(EIgggf,#GLT #0FLLE, 5TAT,
EX R) ;
IF (FSTAT = »shv;llg THEH DG
J%%% FILE AVALLADRLE: aSSIGN THE PROCESS, ENTER
PROCESL 14 THE QULUE AWD KELEASH K mxssgﬁu/
5
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CALL PRIMITIVE BCBDATA(F;NA%E ,#PUT, #OFILE,TYEE,
ERKO
CALL RCBPULQ(FINAME $LEFT Plgﬂub DUHMY_ PARM,ERI,
MMY PTR,TYPE, nHROﬁE
CALL PRIHITIVE RCBBATA(PINAHL #GET, $XNAME,CDATA,

ERROR&
MESSAGE —> CHAR_FIELD1 CDA A;
MESSAGE -> FIELD1 = F1

CALL PRIMITIVE_RELEASE
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s*¥%x FILE ALL READY O

IF' ((TYPE = ##WRITE) |
/%%% ACCESS NOT AVAIL
CALL CEADLOCK_SETTER

=
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fge sl )

il DGm Gl EessOE

CALL RC

IF (PRI <
CALL RC

ELSE DO;
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(
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MESSAGE => CHA.

VE_
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%
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Q LLI-L) Y’ERL!CR) '}

UMMY PARN
EMPTY, ERKCR) ;
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Ur, #0FILE,#4AVAYL,
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IF (DATA

TBIT2 = FILLJ]
CALL PRIMITI

PCBDALA
IF ((Q_EMPTY = FALSEH) |
Tdrq HETU RN ; )

al
CALL FuiIMITIVE JLDDATA(rTNAdf

ERROR
DUMKMY EALM = 0;
CAL% BPSOLVL DLADLOCK(FIHAHL DUMKHY_PARM) ;
N
RETUERN;
END FILE4ALLOCATOR;
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KESQLVE_DEADLOCK: PROC(RCBNR,EXEMPT_PR
¥* X ¥ ¥ ¥ x N ¥ Kk Xk ¥k Xk T x
THIS bUBROUTINE TESTS IF ANY OUTSTA
CAN EE SATISFIED, IF A SACRIFICE HA
FILE IS AVAILABLE, CAN THE EROCESS!
BPE RE-ASSIGNED, ETC.
DCL $SI§RTING,RQ_STAT,LQ STAT,XFERED
DCL (ELE#,C30R,PINAM,DATA,PRI,FSTAT
POSIT,EXEMPT PRO) FIXED SINARY
DCL CDATA CHAR(8Y;
DCL FILES(FILE L LIMIT : FILE_U_LIH
STARTING = TRUES
ELEM = 1;
DO FGCEEVER;
TOP:

/%¥* GET THE TOP ELEMENT ON

%UEUL
CALL RCB_FIND(RCBXR,#RIGHT,#FNDOP

PRi, ERROR) ;

ELEH = ELEM + 1;
IF (DATX = 0) THEN RETURN; /* R
IF (éBnTA = ##AEAD) (éDATA = 43
N REQUEST
TRANSFLR TO
RELEASE MESS
STARTING = FALSE;
CALL RCB_ TRANSPERQ (RCBNR, $RIGHT
LO_STAT,XFER
CALL PRIMITIVE RCBDATA(RCB& ¥

RROR),
CALL PRIMITIVE RCBDATA(RCBNR,P

ERROR) ;
MESSAGE —> CHAR_FIELD1 = CDATA
MESSAGE =-> FLLLU1 = FCBNR;

CALL PRIMITIVE
IF ((DATA=##W&R
END;

DO;
(+STARTING &
THEN RETURN;

/% TEST SACRIFICED OF
READ OR WRITE IF N
MADE ABOVE; ELSE G

((DATA -~= #%WRITH) | (PINAM
CLLL PRINITIVE_PCBDATA (PINAL

_L_DINIT,FILE_U_L
po_I IT T0 FILE

(=

IF

e

|

—_m

[Py w#mHtm

1]
N M iTN

H oo
Q@ wix
b3 B OR3

CALL RCB_FIN
IP ((FSTAT
DATA

7

END;

> =W

AN
t‘J‘
VU".—L‘
_H‘

HEN
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IT) EIT(2):

THE OUTSTANDING __
5,ELEM,PINAM,DATA,

QUE IS ENPTY */

WKITE) & STARTING))
NOT SACRIFICEL

OPEN QUEUE AND

AGE 70 PROCESS %/

¢ PINAM,RQ_ STAL,

£D, ERROR
PUT,#OFILE, DATA,
. #XNAME,CDATA,

EN REQUESTS FOFR
O TRANSFER WAS
NLY TEST REaDS. */
EXEUPT_PRO)) THEN

+OGET,0RLSVEC,
IA%% FILES ERRCR

-=

) s
THEN DO;
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/% GOT HERE —-- TRANSIFER THI
OUTSTANDING OPEN HEQUESTS
MESSAGES TO THE BROCESS W

LCL IDATA F¥IXED BINARY;

FESTAT = ##RUADB

DO I = FILE LIHIT TO FILE_ U
IF (:ILEDﬁlg ##SACRF) THE
CALL RCB_T ANSFERQ(IQ#R*bE

L

CALL RCB_FIND (I #LEFT;#FND
pATa PRi EkR

IF ((DATA = ##READA (DA
IDATA = ##KEAD; bils Lo;

CALL PRIMITIVE RCEDATA(%ﬂggUI,#O
&) ;
CALL RCE FINDflé#LFF%§%F¢DoﬂﬁiPOSIT,PINAM,
IF ((DATA = ##hEADA) [ (ERTA =" ##WRITA)) THEN
DO;
"CALL PRIKITIVE_RCEDATA (I,#GET,#XNAME,
CDATA, BRROK) ;

MESSAGE —> CHAR_FIELD1 = CDATAj

MESSAGE -> FIELD1 = I;

CALL PRIMITIVE_RELZASE(PINAN,S:
END: MESSAGE

FILES(I) = ##ACQRD;
END;
END;

CALL PRINITIVE PCBDATA (PINAN,®PUT,QRESVEC
FILE L TINIT, FILE U LINIT EILLS,E?QCR%;
CALL PRIMITIVE_PCBDAT (grgru(@puf AFSTAT,FSTAT,
DOD-
END; ’
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DEADLOCK_SETTER: PROC(FINAME,PINAME,PRI,TYPE,STAT,
SHAR_PRIV) :
* % Kk %k % k K ok k ok %k Kk % %k Xk k & %k ¥k % ¥ %X %k ¥k %k ¥ X
THIS SUBRCUTINE TRXRANSFERS ALL OF TEBE FILE OFSN RECUESTS
FOR THE PROCLSS gPINAuEl TO THE OUTSTANDING QUEUE A4ND
SETS THEIR STATUS TO ##xREADH OR ##%WRITH ACCOKDINGILY.
%ﬁvA rILE BECOMES AVAILABLE , DEADLOCK RESOLVER IS

DCL
DCL

***/

~nO

|wlelaYol olal 1a 25
mccmmobem
MEREN Nn=ETY

b e T DX

TAT) FIXED BINARY,

o~~~

A
ks

IXED BINARY
U_LInIT) BIf(V),
NIT (0),

CESSARY ACTION */
PRIV) THEN OP=1; ELSE QP =
#2SHRD) & ( TYPE = *#RWRITE

ET,aFHC

7% LETERUINE NE
VE PCBDATA(PIg‘ME 3G
+
v

IF(SHAR_ERIV
IF ((SHEE_ PR

A

_PT

DUMMY_ = N
NE

IV

CALL PRIMIT
T

I

N
i
TI

OR) }

A+ 1;
TIVE PCBDAIA(PINAAF ,®PUT,dFWCNTR,DATA,
ROR) ;

LATA = DA
CALL FRIM

END;
DO_ACTION_OF CASE (OP) ;

CASE(1): /* ﬁRg%%éS HAS NOT OPENED A SHARED FILE ON_
pvl
IF (TYPE =##READ) THEN CAS_INDX = 1;
ELSE CAS_INDX = 2;

ENLCASE;
CASE(2): /* PROCESS HAS OPENED A SHARED FILE ON A
WRITE AND IS NOT CURRENTLY SACRIFICEL */

CAS_INDX = 2;

ENLCASE;

CASE(3): /* PROCESS IS CURRENTLY SACRIFICED */
CAS_INDX = 3;

ENLCASE;

END_CF_CASES; '

DO_ACIION_OF CASE(CAS_INDX),

CASE(1): /% READ ACCESS REQUESTEL - NO SACRIFICE
COGNDITION %/
CALL RCHPUTQ(FINAAE,#RIGHT,PINANE,DUMMY_EARN,
PRI,DUANY PTR,TYPE,ERROR) ;™
ENLCASE;

CASE(Z).E/* SACRIFIC ALL OF THIS PROCESS' FILES */
BEGIN

s FTLEs éFILE L LINIT:FILE U LIMIT% 1(2);
CALL PRINITIV3_PCBDATA (PINANE,CGET,0RESVEC,
FILE_L_LIWIT,FILE U LI6fT,FI1LES, ERKOR) ;
DO I = FiiF_L_LIGWIT TO FiLE_U_LIAIY;
CHEKKéI) = FALSE;
IF (é ILES (L) = ##ACQRD) & (I =-= PINANE))
THLN DO
FILES(I)= ##SACRF:
CALL KCB_IRANSFLky (I,4LEET,PINAME,LQSTAT,
RQOSTIAT,THRANS y LRROK) ;
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/* RESET DATA IF THE OPEN CUE IS EMNPTY
AND SET CHECK TO INDICATE THZ FILE
BE REASSIGNED
IF (LUSTAT "ﬁ#CLOSLg THEN LO;
CALL PRIMITIVE_RC DPTA(FINA%L,:PUT
DATA #OTILE,#¥AVAIL,ERKCR) ;

= 0;
CALL PEIMITIVE RCBLATA (FINAME, #PUT,
#OWNER,DATA, ERROR) ;
L SHEKK (1) = TRUE;
cALL RCB_FIND (I,#RIGHT,#FNDOP1,POS,PINAKE,
“FSTAT,CPRI ERROH£
/% CHANGE THE PROCES ATION STATUS
ON THE QUEUE, IF NRCESSARY

IF ((FSTAT > 0) & (FSTAT <=2)) THEN LO;
DO_ACTION_OF CASE(FSTAT) ;

CASE(1\ * CURRENTLY READ *
TRAL S) THEN FSTAT =##READS;
EL E FSTAT =%##KEADA;

RITE */
= $4WRITS;

D(I,#RIGHT,#FiDOP2,EO0S
END: PINAME,FS§TAT,CPRI,ERfOR) ;

END; /* END IF ACQUIR&D *x/
END; /* END DO LOQP */

/¥ SET THE PROCESS' STATUS T
CALL PRINITIVES PCBDATA(PIPAP
##SATR,ERROR) ;
CALL PRINITIVE PCBDATA(PINA
FILE_L_Li¥iT,r1ILE_U_LI}
/% NOW ENTER THE FILE TO LE O
SACRIFICE STATUS - ANSHER
GO TO CRSE(3);
END;
"ENLCASE;

CRSE(3): /* ENTER THE FILE TO BE OPENED IN SACRIFICE

== t"‘O

STATUS, ANSWER REQUIRED %/
IF (TYPE =##RCAD) THEN FSTAT =%#READA;
ELSE FSTal = ##WRITA;
CALL RCBPUTC (FINAME,#RIGHT, PINAME,DUMNMY EARM,
PRI,DUUMY PTR,FSTAT, inaoa),
DCL FILES(1) BIT(2) ;
FILEbé & %3 SACRF
CALL PR DITIJL PCBDATA (PINAME,dPUT,dRESVEC,
FINAME, FINAME, FILES, ERROR] ;
ENLCASE;
END_OF CASES;
/% ASSIGK THE FILES THAT HAVE BECOME AVAILABLE %/
Do I = FILF L _LINIT 7O FILE U_LIALT;
IF CHEKK (T) "THEN CALL RESULVE_DEALLOCK (L,PINANE) ;
END;
END DEALLOCK_SETTER;

END FILE_MANAGER;



MODULE SPECIFICATION

NAME: FILE_SPACE_MANAGER TYPE: PROCESS
PARAMETERS
INPUT_____OUTPUT TYPE CONTENTS

-~-r

Not Applicable: All communications handled via messages.

EXTERNAL CAILLS HAADE TO OTHER MODULES

NAME PARAMETERS PURPOSE

Request Process I-HNane, a) $%Space - Semaphore used to
Semaphore, | identify messages for this
bessage Pownter, process.
Error Parameter

Release Process I-Name, a) $Rfilew - Semaphore used to
Semaphore, . send messages to an inter-
Message Pointer, face groce$s to up-
Error Parameter date the directory.

b) $XXXXXX - Semaphore used to
send a message to the pro-
cess requestlng a file.

c) $Error - Semaphore used to
send messages to the Error
Handler.

PCBdata Process I-Nameg, Generic entry point to PCB
Put/Get Identifier, Structures module to enter or
Field Identifier, obtain data.
Data Paranmeter,
Error Parameter

ECBData Process I-Nane, Generic entry point to PCB
Pqt{Get Identifier, Structures module to enter or
Field Identifier, obtain data or portions cf the
Vector Lower Limlt, data stored as a vector (i.e.,
Vector Upper Limit, kesource Access Vector, Fage
Vector Paranmeter, Table Vector, etc.).
Error Parameter

RCBlLata kesource I-Name, Generic entri point to RCB
Put/Get Identaifier, Handler module to enter cr get
Field Identifier, data concerning a resource.
Data Parameter,
Error Parameter

RCBPUTQ Resource I-Nane, tntry point to KCB Handler
Left/right Queue, used to insert a plrocess.
Process I-Name, Or a message on_ a specified
Data Parameter, resource gieue b¥_prlor1ty.
Priority, . Cuenes used Ly this preccess
Message ﬂoxnter, are the message semaphore and
Data Parameter, the PCT queues.
Frror Parameter

Find Resource Ty{e, Entry point to RCB Handler

I-Nane Resourse X-lane, used to get the internal nawe

Recource I-Namc,
Error Parameter

for the lesource specitied b
type (file, device, etc.) anc
external uname.
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Create Resource Tygpe,

RCB Resource X—-Name,
Resource Owner
Sz-Cntrt Parame{er,
Access Identifier,
PCT Name, L.
Devy/Int Identifier,
Fi1lie Descriptor,
File Descrlgtor,
Resource I-Name,
Error Parameter

RCBGETQ Resource I-Nanme,
Left/Rigat Queue,
Process I-Name,
Q_Data Parameter,
Message Pointer,
Q_rLata Farameter,
round Boolean,
Q_Status Boolean,
Error Parameter

RCB~Find Recsource I-Name,
Leit/Right Queue,
Find Operation,
Queue bosition,
Process I-YNamne,
Data Parameter,
Data Parameter,
Error Parameter

EXTERNAL CALLS MADE BY OTHER
NAME - PUKPOSE

Entry point to RCB Handler
used to create an RCB cf the
type specified; enter descrip-
tor data in the apgroprlate
RCB fields; and return the
Lesource internal name. Not
all fields are used by each
type of resource.

This entry point to RCB Hand-
ier is used to remove a Ero-
cess from the specified queue
for the indicated resource.
The data stored in the queue,
are returned if the process is
found and the queue status is
also provided.

This entry point to RCB Hand-
ler is used to determine gueue
position of a process and put
or get a copy of data. The
grocess, pFOositicn, or both nay
e speclfled tc select a spe-
cific process, any process at
the speciried position cr a
SpecitlcC [process at a speci-
fied position. '

MODULES

Not appiicable for processes.

DATA STRUCTURES USED

NANE FIELD TYPE PURPOSE/VALUES_ L
Message -=- Based Dynamically allocated, pcinter
Buffer qualiried structure used for

Releasor Integer

Answer-— Bit (1)
Request

Message— Integer
Seraghore

Buffer- Pointer
Location

passing messages.

Internal name of process
releasing a message.

Boolean indicating if answer
required.

Semaphore to be used in the
answer.

Not used by this process.
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a}

Field1 Integer $$ADD or S$JIDELET - Message
from File Manager indica-
ting _that _a_device has Leen
added or deleted. )

b) $$SPACE - Message fronm File
Manager indicating that a
file has been destroyed.

c) $$PERMF or $ITEMPF - MNes-
sage to create a permanent
or temgorary file.

d) $3EXTNT - Message for a
file extention.

Field2 Integer a) PCT internal name - Identi-
fies the PCT which was
added or deleted, or cn
which a file was destroyed.

b) $$SHRD or $$PRIV - Identi-
fies the file access-type.

Field3 Integer File space reguested.

Field4-6 Integer Not used.

Char- Char (38) Identifies file external name.

FPieldil

Char- Char (8) Identifies PCT external rname.

Field2

Char- Char (8) Not used.

Field3-4

BODULE_DESCRIETION

File Space Manager has been 1i
creation as an independent sg
quests for file creation, de
if specitied, and availatl
1s reqguested on a specified P

ot
Fiiit

¢r

lemented to perform file
en function.
ermines type, access,
of space. iﬁ

and space 1s not available

It fields re-~
location,
a permanent file

an error condition 1s raised which terminates the process.
For tempcra;{ files, a dumnny file 1is c¢reated until space
becomes available and then a message is released to the pro-
cess requesting the file.
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MODULE_JIMPLEMENTATION

INCLUDE NAMCHGR; /%%%*% FILE SPACE HANAGER *%¥x/
(CHECK (ERROR)) :
FILE_SPACE_MANAGER: PROC OPTIONS (MAIN) ;
%INCLUDE SIMULTR;
SIN_START (PROCESS_FILE_SPACE_MANAGER)
%INCLUDE GENLEC;
ZINCLUDE REQKELD:
¥INCLUDE KCEBLCL;
ZINCLUDE PCBLCL:
ZINCLUDE CASESTH;
DCL (IKAKE, FDATA Il FIXED BINARY:
DCL SPACE VEC (BC LIMIT : PCT U LIMIT& BIT (1) ;
DCL ~CUT_SEACE RLQ FIXED BINARY STATIC INITIAL'(D):;
DCL ESTET BIT?
DCL ERRCR FIXEL BINARY INITIAL(O);
ON CHECK (ERKOR)
BEGIN;
IF (ERROR -~= 0} THEN DO; _
FIELD1 = RELEASOR; HMSG_SEMAPHORE = $SPACE;
FIELD2 = ERROR;
(NOCHECK (ERRORY): BEGIN: FERROR = 0;
CALL PRINMITIVE RELEASE (ANYPROC,$EERROR,
MESSAGE, ERROR) ; END:
GO TO START;
END;
END;
%INCLUDE REMSG;
START:
DC FOREVER

CALL PRIBITIVE_REQUEST (ANY
SIM_INTERRUPT_PT

CALL MESSAGE_INTERPRETER;

DO_ACTICN OF CASE(I);

“CASE(1y:  /* SPACE MOD
A DEVICE
IF (FIELD1 = $5%L
SPACE_VEC(E
ELSE DO; ~SPACE
IF (O
CA
END;
ENLCASE;
CASE(2): ' /% SPACE FRE
L FILE WA
IF (OUI_SPACE_KL
~Ch
ENLCASE;

PROC,$SPACE,MESSAGE, ERRCRE]} ;

-

ILE MA
R DZLE
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OL 2) ;
ED BY FILE MANAGER;
S DESTROYED.

Q -~= 0) THEN
LL SPACE_RESOLVER(FIELDZ);

1.E.,
*/
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CASE(3): /* SPACE_REQUESTED FOR PEEMANENT FILE,
DEVICE SPECIFIED BY EXTERNAL NAME. %/
/% GET INTERNAL NAME, IF NOT FOUND ERROR

CONDITION IS5 SET IN PRINITIVE. */
"CALL FIND IVAME(#EC%ECHAB FIELD2,INAME,
/% CHECK DEVICE STA$US IF IN HOLD SET
ERROR; I.E., NO FILE CAN BE CREATEL */
CALL PRIMITIVE_RCBDATA (INAME,%GET,#DSTAT,
BESTAT, ERROR) ;
IF. (BSTAT = ##HOLD% THEN ERRCR = 113;
* STAT IS GO; CHECK IF FERMANENT FILES
CAN BE CREATED ON IHIS UNIT. %/
CALL PRIMITIVE RCEDATA (INAME,#GET,#OFILE,
‘ FDATA ; ERROR) ;
IF (FDATR = $#TEMPF) THEN EEKROR = 11u4;
/% NOW CHECK SPACE AVAILABLE; IF SPACE
NOT AVAILAELE SET ERROR CONDITIOK */
CALL PRIMITIVE_RCHBDATA (INAME,#GET,#CNT_SZ,
fDATA,ERROé)é
IF (FIELD3 > FDATA) THEN ERROR = 115;
* ALL TESTS COWPLETED SUCCESSFULLY;
CREATE THE FILE, ENTER IN DIRECTCRY,
UPDATE SPACE, ETC. %/
CALL FILE CREATOR (INAME);
FDATA = IDATA - FILELD3;
CALL PRINITIVE_RCBDATA(INAME, #PUT $CNT_SZ,
DATA, ERRORJ ;
ENLCASE;
CASE(4): ' /% CREATE A TEMPORARY FILE WHERE SPACE
IS AVAILABLE; ELSE CREATE A DUKNY
FILE UNTIL SPACE BECCMES AVATLABIE. %/
DO J = BCT L LINIT 10 PCT_U LINIT - 1;
IF (SPATE VEC(d)) THEN DU
CALL PBRIA E_ CBDATA(J,#GETL#CF}LE,
¥DAT&, EKA0F) ;
IF (PDATA == ##PLRAI) THEN DO
ALL PRIMITIVE RCBTATA (J,#GET,
#CNT_SZ,FDATA,cRROR) ;
IF (FIELD3 <= FDATA) THzh
GO TO CEFATEF;
END;
ENL;
END; _ ]
IF (g > PCT U LIKIT) THEN J = 0
/% CREATE E DUMAY FILE */
CRATE¥: CALL FILE_CREATOR (J) ;
¥DATR = FDATA = FIELD3;
IF (g ~=0) THEN CALL PLISITIVE RCBDATA (J,
PUT,$UNT 5%, FDATA,ERACR) ;
ENLCASE; =
CASE(5): = ,/%* A FILE EXTENTIION REQUESTED; CHECK
FOK SPACE AVAILABLE ON SANME UNIT;
IF NOT AVAILABLE SLT EKLOR CONLITICN
ELSE ALLOCATE SPACE, UPDATE DIKECTCRY,
UPDATE FL1LE kCB, ETCE. y
% PO BE IWPLEMENTED LATER */
ENDCASE;

END_CF_CASLS,
END; /% TND DO’ FOREVER */

SIM_END
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MESSAGE_INTERPRETER: PROC;
IF é(FIELD1 = $3$ADD) | (FIELD1 = $$DELET)) THEN I = 1;
LSE IF éFIELD1 = $$SPACE£ THEN I = 2;
ELSE IF éFIELDT = 3% ERMF& THEN I = 3;
' ELSE IF éFIELD1 = $3 EMPF% THEN = U,
ELSE IF (FIELD1 = FHEXTNT) THEN I=5;
ELSE ERROR = 110;
RETUEN; :
ENRD AESSAGE INTERPRETER‘
FILE_CREATCR: PROC (PCTINAH);
/% THIS SUBROUTINE CREATES A FILE éREAL CR DUMHY) AND
RELEASES MESSAGES TO THE PROCESS REQUESTING A FILE
ANL TO UPDATE THE DIRECTORY, OR QUEUES REQUESTS
UNTIIL SPACE BECOMES AVAILABLE */

DCL {(PCTINWAM,RCBNR,FDATA,AVAIL,PINANE} FIXED BINAKY;
DCL CDATA CHAR 8%
DCL DUMMY PTR POINTER;
IF (PCTINKM -= 0 THDN DOy
/% GET DATA FOR CREATING A FILE */
CALL FRIMITIVE RCBDA;A(%?%%W?M #GET,#XNAME,CDATA,
L i) o
CALL PRIHMITIVE_ RCBDATA(PCTINAM #GET ,#DINAME, FDATA,

ERROR)
CALL PRIMITIVE RCBDATA(EDATA &GET #CWNER, PINAME,

ERR
AVAIL = #$AVAIL; -
/% SET VARIABLES FOR CREATING A DUMNY FILE*/
ELSE DO; CDATA = ¢ FDATA = 0; AVAIL = ##KOAVL; END;
CALL CREATE dCB(#FILn CHAR FIELD1,RELEASOR,FIELD3
gﬁﬁLgé,CDATA,FDATA AVAIL,FIELDT,R(BANR,
ORJ§
IF (PCTINAM -~= 0) TEEY' DO;
/* "EILE CREATED: RELEASE A MESSAGE TO THE INTERFACE
EROCESS T0 UPDATE THE DIRECTORY
ANSWER_REQUEST = FALSE;
FIELDS™= FIELD1;
FIELD6 = FIELD2:
FIELD1 = 33DIRAD;
FIELD2 = 0;
FIELD4 = EDATA; ,
CALL PRIMITIVE RELEASE (PINAME,SRFILEW,
MESSAGE, ERROER) ;
/% RELEASE A MESSAGE 1C THE PKGCESS
REQUESTING A FILE. %/
FIELD1 = FCBNR;
CHAR_FIELD2 = CDATA;
CALL PRIAITIVE RELEASZ(RELEASOR,
Mss_irvﬁpﬂoag ,HESSAGE, EkROR) ;
ND:
ELSE DO; /% DUMKY FILE CkLATED; QUEUE UP INFO UNTIL
SPACE AVAILAZLE AND HESSAGE CAN BE
RELEASED * /
DUMMY_PTR = NULL;
CALL PRIMITIVE PCBDATA(RELEASOX,&GET,#PRIRTY,
FDATA,ERROR{;
CALL KCBPUT((PCT_U_LINIT,#«I1GAT,RELEASOR,
MSG_SEEAPHORE; FDATA,DUMKEY [Tk, RCBNR,ERRCR) ;
%UT_SPACI_RhQ = OUT_SPACE_REQ ¥ 1;
ND3
END FILE_CRLATOR;

SIACE_KRESCLVER: PROC(PCTIMNAY);

/% THIS SUBROUTINFE Al' ENPTS TO RESOLVE OUTSTANDING
FILE CKEAI1ON REQOULSTS %



EXD SEA

AT,POSIT,PINAM,FINAM,PRI,SEMA,DAT2,CATA)

D

A -

g?g?Y) BIT (1), DUNMMY_PTR PCINTER;
)

DO WHILE (CUT_SPACE_RE

/% GET THE“SPACE™AV
FOE A FILE FRCH

FOR THIS FILE KE

CALL PRINITIVE RCBDAZT
CALL RCE_FIND (BCT_U
FINEMS

CALL PRINITIVE RCoDA

IF (DAT >= DATZ) THE

/% SUFFICIENT S

FILE REQUEST

CALL RCBGETQ (PCT _U_L

(FINEHTFC

%; POSIT = PBPOSIT + _1;
; AN OUTSTANLING REQUEST
EUE; AND THE SPACE RECUIRED

AM, #GET, #CNT SZ,DAT EFROR){
16T, #FADCP5TEOSIT, BINAN,

RRCR) ;
NAN,#8ET,#CNT_SZ,DAT2,ERKCR) ;
E IS AVAILABLE: REMOVE THE
iT
WD

'-‘!.F—]"Ut"&-]’;t’

Hmwom~HmcmH
cvauHmHnmmHJ

M THE QUEUE. /
T #RI%HT,?INAH (SEMA,DUNNKY_PTR
N LUP
/* UPDAIL THE SPACL AVAILAB */
CATA = DAT - DATZ2;
CALL ERIMITIVE KCBUATA(PCTINAM,
DATAAERR
CUT_SPACE REQ = OUT_ SFPACE EReQ -
{* INITIALIZE FTILE RCB ELEAE */
CALL PRIMITIVE_ECBDaTAh (FINANM,#PUL fILL,##AVAIL,

CALL PRIMITIVE RCBDATA(DCWINLH #GET,#DINAME,DATA,

ERR
CALL PRIMITIVE RCBDAin(FINAﬂ bput, #DINAME,DATRA,
ERROR) ;

TY, ERKOK) ;
LE
#0UT,#CNT_S3Z,
OR) ;

13
wT
l

/% RELEASE A MESSAGE TO THE INTERFACE PRCCESS
TO UEDATE THE PCT DIRECTGRY.

FIELD4 = DATA;
CALL PRIMITIVE_KCHDATA (DATK,#GEr, #GWNEK,DATA,EFROR) ;
ANSWER_KEQUEST = FALSE;
FIELL1 = $$DIRAD;
FIELL2 = FINAM;
FIELD3 = DAT2;

CALL PRIAITIVE RCBDATR(FINAh,#GEI $#TFILE,FIELDS,

RROR
CALL PRINMITIVE RCBDALA(E%%%%)&GET ¢#S_OR_P,FIELLG,
CALL PRIM;TIVE_RELEASL(DATA,£nFILEW,HnSSAGL,EREOn);

/% SETUP AND RELEASE A MESSAGE TC THE PRCCESS
REQULSTING A FILE. *
CALL PRIMITIVE RCnDATA(P%T%ﬁAM +#GET, #XNAME,CDATA,
ERK

CALL PRIMITIVE_RCBDATA (FINAE, ipur #XNAMNE,CDATR,
ERBOR] ;
FIELD1 = FINAH;
CHAK_FIELD2 = CDATA;
ENSWEE_REQULST = PrlsE;
ESG_SERAPAORE = 0;
FIFLL2, FILLD3 = 0;
CEAR_FIELD1 = ¢+ 1
CALL™PRIAITIVE RELEASE (PINAH,SELA, MESSAGE, ERKOF) ;
EOS1T = POSIT = 1;
CAT = DAT = DATZ;
END;
/% CHECK 509 MORE OUTSTANDING RiEQUESTS TO bE
SATISIFI %/
%ﬁD(POSIT = 0UT_ aPACL _REQ) THLN RETURN;
I\
KE1ORN;
CE LLSOLVEE;

END FILE_SPACF_XANAGER;
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MODULE SPECIFICATICN

NAME: ,INTERRUPT HANDLZR TYPE: PROCESS
PARAMETEERS

INPUT QUTPUT TYPE CONTENTS - _
None

EXTERNAL CALLS MADE TO OTHER MODULES

NAME __PAEAMETERS PURPOSE
Release Prccess I-Nane, a) $Error - Semaphore used to

Semaphore, . send_messages to the Error

Message Pointer, Handlex.

Error Parameter by $XXXXXX - Semaphore used to
send messages to an inter-
face procesSs or process
a grocess expecting an
interrupt nressage.

Interrupt Interrupt Numper, This module is invoked tc dis-
Disabler Interrupt Save- able all interrupts while

Vector the handler is in execution.
Interrupt Interrupt Number, This module is invoked tc en-
Enakler Interrupt Save-

Savestate

Restore-
State

RCBData

Find
I-Name

Vector

CPInane,
Frocessor,
Error Parameter

PINane,
Processor,
Error Parameter

Resource I-Nanme,
Pgt{Get Identifler,
Field Identifier,
Data Paraneter,
Error Parameter

Resource Type,

Resourse X—-Nanhe,
Resource I-kane,
Error Parameter

able _a sgecific interrupt or
enable all interrupts disabled
by this process.

This module is invoked tc save
the current state of execution
of a process being preemited.

This module is invoked to
restore the state of the pre-
empted prccess.

Generic entrx point to RCB
Handler module to enter c¢r get
data concerning a rescurce.

Entry point to RCR Handler
used to get the intermnal name
for the resource specified b
tyge (file, dcvice, etc.) an
external nanme.



EXTERNAL CALLS MADE BY OTHER MODULES
NAMF PURPOSE_.

Invcked directly by hardware when an interrupt occurs.

——

DATE STRUCTUKES USED

NAME FIELD TYPE PURPOSE/VALUES
liessage —— Based Dynamically allocated, pcinter
Buffer qualiried Structure used for
send;n% information concerning
the interrupt via a Release.
Saveint Bit (1) Arrag used to save the status
Array of the interrupts; arguenment

in call to the Disabléer aad
Enabler.

MODULE_DESCRIETION

This process 1s invoke-scheduled bg.hardware when ever an
interrupt occurs. It determines whlch iaterrupt was set,
sets up a message to the appropriate interface process and
resets the 1interrupt, The current process 1s tewporarily
preeapted until the interrupt is handled. This module has
only keen partially implemented.
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%INCLUDE NAMCHGR; /¥%%%x INTERRUPT HANDLER *¥X¥¥k/

{CHECK (ERROR%{:
NTERRUPI_HANDLER: PROC OPIIQONS(HAIN);

E GENLEC;
E CSDCI;

E ECBLCI;
E REQRELD;
E RRHSG;
E
G
I

RELEASE(PNYPnOC $FRROR, HESSAGE,
ERROR) ;

ENT;
END;
END;

DCL (SAV_PROC,INAME,INTF_PROC,SEMAPHORE) FIXED BINARY;
DCL ERKOR FIXEL BIuARY

¥%% DISENABLE ALL INTERRUPTS %%
CALL FRIMITIVE_INTEXRUPT_DISENABLER(ALL_INT,SAVEINTS);
¥%*% SAVE THE STATE OF CURRENT EROCESS *%k%k f
SAV_PRCC=CURRENT_PROCLESS (SYS_PROCESSOR) ;
CALL ERI.‘IIVJ SAVLSTATE (S2Y DPROC, SY3 PROCFSSOR,ERKOR) 3
%% SET CURREAT DPLOTESS 70 ITTERRUPT HANDIER x/
CURRENT_EROCESS (SY5_PKOCESSOR) = HYNANE;
,¥%% TDENTIFY THE INTERRUPT **¥*/
CALL INTEERUPT_IDENTIFIER;

/*¥%% RELEASE THE MESSAGE TO PROCESS CO
CALL PRIMITIVE_EELEASE(INTF_PROC,SEMAPHORE,MESSA

_ ¥%% RESTOREL THE STATE OF INTERRUPTED P
CALL PRIMITIVE_RESTORESTATE (SAV_PROC,SYS_PROCESSO

%% REENABLE THE INTERRUPTS **%/
CALL PRIMITIVE_INIERRUPT_ENABLER (ALL_INT,SAVEINTS) ;

NCERNED *
GE,EEROR) ;
ROCESS *
K, ERROR}

/*® IDENlIri WHICE INTERRUPT IS SET, SET MESSAGE BUFFER,
KESFT THE INTLERUPT, SET LOCAL VARIRBLES ,INTF_PROC
AND SENAPHCKE,PPROUDRIATFLY AND TAKE CARE' OF ATRY
SEECIAL ACTICN REQUIRED *
END INTERKUPT_IDENTIFIER;
RETURN ET:

END INTERRUPT_HANDLER;



MODULE SPECIFICATION

NAKE: EELEASE " TYPE: PRINITIVE

PARAMETEES

INPUT OUTPUT TYPE CONTENTS

Addressee Integer Process, specified or unspeci-
fied, expected to do a match-
ing ﬁequest.

Semaphore Integer %essage/Resource class identi-

ier. :

Message Pointer Qualifies message buffer which
contains the .informaticn to be
entered in the message bufrfer
request.

Error Integer Error conditicn code.

EXTERNAL CALIS MADE TQ OTHER MODULES

NAME __PARANETL RS _EURPOSE

Interrupt Interrupt Number,

Disabler

Save Vector

Interrurt Interrupt Number,

enaktler

RCBData

RCBFUTQ

PCBbhata

PCBData

Save Vector

Resource I-Naue,
Put/Get ITdentifier,
Field Identifier,
Data Parameter,
Error Paramcter

Resource I-Name,
Lerit/kight Queue,
Process I-Name,
Lata Parameter,
Prioraty,
Messaye Pointer,
Data Paramneter,
Error Parameter

Process I-Naue,
Fut/Get Taentirier,
Field Identifier,
Vector Lower Liilt,
Vector Upper Lamict,
Vector Parameter,
Error Parametcr

Process I-Nanheg,
Put/Get Identitriern,
Fiela Identirier,
Data Parametel,
Error Parameteer

This module is invoked tc dis-
able all interrupts while
Release 1is 1n execution.

The status of the interrupts

is saved in the Save Vector.

This _module is invoked t¢ re-
enapie ail interrupts which
were disabled Ly the current
module in axecution.

Generic entry point to RCB
Handler module used by this
module to verify the semaphore
passed as an arguement.

Entry point tc RCB Handler
used to 1insert a process,

Or a message on a 3specified
Tesource queus bg_prloglty.
Queucs uséd by this module
are the message sewmaphore and
the Ready Active gqueues.

Generic entry point to PCB
Structures mdodule used by tnis
module to verify access autno-
rization for the procesgs using
the semaphore,

Generic-entry point to PC3
Structures module to oitain
the unblocxked frocess's type
and priority and change status
to ready active.
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Scheduler (NONE) This primitive is invoked to
schedule a prccess for exec-
tion if the current prccess
d01n% the release matched an

a

outstanding request from a
blccked process.

Allocatcr Caller, This primitive is invoked to
Addressee, determine if a matching re-
Semaphore, quest has pbeen made for this
Message, ' message or the resource keing
ReﬁdRel Boolean, released for reallocation to'a
Match Boolearn, process. If Match is true the
Error Parameter process 1is unblocked.

EXTERNAL CALLS MADE BY OTHER MODULES
NAKE _PURPOSE

-

Invoked bty all system and user processes.

DATA STRUCTURES USED

NAME FIELD TYPE PURPOSE/VALUES _
Saveint Bit (1) Agrag used to save the status
Array oif the_ interrupts; argquerent

in call to Disabler and
Enabler.

MODULE_DESCEIPTION -
This primitive has been designed to provide a_upniform method
for interprocess communicatidon and resource allocation. The
message/resource class identifier and process access autho-
rization are veritied. The Allccator is then invoked tc
determine 1f the release can be matched. If it is, the gro-
cess 1s unblccked and the Scheduler is invoked.
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MODULE_IMPLEMENTATIION

%INCLUDE NAMCHGR; /¥*%k%x% RELEASE *****/

/ * % &k ok ok ok %k %k ¥ ¥k ok ok ok ok & k % k &k ok x ok kx x % %k
THIS PRIMITIVE DETERMINES IF THE CUXRENT RELEASE
MATCHES AN OUTISTANDING REQUEST. IF IT LDOES, THE BRIOCKED
FROCESS IS ACTIVATED AND THE SCHEDULER IS INVCKED. *x*/

ACHECK JERROR%):
RIMITIVE_RELEASE: PROC (10,SEMAPHORE,MSG_PTR,ERPRY)
PTIONS(MAIN),
%INCLUDE GENLEC;
#INCLUDE GCSDCL;
#INCLUDE RCELCL;
%INCLUDE ECBLCL;
ON CHECK (ERROR})
BEGIN;
IF éERROR -~= () THEN DO;
REKM = ERROR;
GO TO RL;URN“POINT;
ENL;
END;

DCL (CALLER,ADDKESSEE,SEMAPHORE,ERPRM,PRI,TO)
IXED EINARY;
DCL ERKOR FIXED BINARY INIT (0);

DCL MSG_ETR POINTER;

DCL (VAIID,! ATCn) BIT (1) ;

DCL (SYSERC, %UE BIT (1) :

DCL KEL BIT STATIC INITIAL$'1'B};

DCL RES_VEC (SEN L _LINIT : SEE LINIT) BIT(2);
DCL I0 FIXED HINAKY STATIC INIT(O);

DCL NULE PCINTER STATIC;

/¥%% DISENABLE ALL INTERRUPTS* %%/
CALL PRIMITIVE_INTERRUPT_DISENAELEk (ALL_INT,SAVEINTS) ;

/% VERIFY SEMAPHORE ANL ACCESS */

CALL ERIMITIVE _KCBDATE (SEUA2HORE, #GET, #ASSGND, VALIL,
ERROKR) ;
(-VALID) THEN ERROR = 308{
CALLER = CUKRENT PROCISS (PROCESSOR) ;
CALL ERIMITIV: PCBDATA (CRALLER, oGET GRESVEC, STH 1 LIAIT,
SEi_LIMIT,RES VEC,ERROR
IFP (KES_VEC(SEJAPHORE) =##NDACC) THENT ERKCR = 3 ¥

ss {%*4 ;gVOKE THE ALLOCATOR X%/
PR IMITI?L ALLOCATOL(CALLER, ADDCXESSEE,SFMAPHORE,
MSG_ PTR REL, MATCn ERRCE) ;

IF (MATCH) THEN DO; /¥*%% BCTIIVATE THE FPROCESS *¥%*/,
CALL PRIMITIVE_PCBDATA (ADDRESSEE,®PUT,0STATUS,
@REDYA, LRXOK)
c0GL

G

ADDRE
CaALL

CALL ERIMITIVE_PCBDATA (ADDRESSEZ T,0PxIRTY,PRI,
ERROR
CALL PRINITIVE PCBDAT A(ADDnn%aLh,a £E1,3SYSPRO,
SYSPKO, Lf~OBL;
IF (SYSPRO = TRUE) THEN GUE = #05; LLSE QUE = #USid;
HULE = NULL;
CALL RCBPUTY (#uEDYA,QUL, ADDRESSES, I0,PRI,NULP,I0,
ERROK)
CALL PRIMLLIijbCHLbULER;
LD

RETURMY _POTNT: /¥%x \lLNABLF THE INTERRUPTS **%/
CALL LWIMLUIVie AINLLkeUPY_ENASLER (ALL_ILT,SAVEINLS) ;
END DPRIMITIVYE_KreELLASE
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YODULE SPECIFICATION

NAME: RECUEST TYPE: PRINITIVE

PARAMETEKRS

INPUT OUTPUT TYPE CONTENTS

Addressee Integer Process, specified or unspeci-
ficd, expected to do a match-
ing Release.

Semaphore Integer gessage/Resource class identi-

ier. ‘

Message Pointer Qualifies message buffer in
which the matching release
message information is tc be
of a process doing a matching
entered.

Error Integer Error conditicn code.

EXTERNAL CA1LS MADE TO OTHER HMODULES

NAME __PARAMETERS PURPOSE -

%pterrupt Interrupt Number,

isabler

-

Save Vector

Interrupt Interrupt Nuuber,

enakler

RCBData

PCBLata

PCBLata

Save Vector

Resource I-Name,
Put/Get Identifier,
Field Identifier,
Data Parameter,
Error Parameter

Process I-Name,
Puty/Get Identirier,
Field Identifier,
Vector Lower Liait,
Vector Upper Llimat,
Vector Paranmeter,
Error Parameter

Prccess I-Nane,
Put/Get Identifier,
Fielida Identirier,
Data Parameter,
Error Parameter

-

This module is invoked tc dis-
able all interrupts while
Request is in executilon.

The status of the interrupts
is saved in the Save Vector.

This module is invoked tc re-
enable all interrupts which
were disakled bz.txe current
module 1in execution.

Generic entrI point to RCB
Handler module used by this
module to verify the semaphore
passed as an arguenent.

Generic entry point to PCB = .
Structures module used by this
nodule to veriry access autho-
rization £or the process using
the semaphore.

Generic entry point to PCB
Structures module to change
the requesting process's Sta-
tus to blocked 1f no ratch .
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Scheduler (NONE) This primitive is invoked to
schedule a process for exec-
tion if the current process
doing the request gets Lklocked
for an answWwer or a resource.

Savestate Reguestor, This primitive is invcked to
Processor, save the current state cf exe-
Error Parameter cution of the rrocess which

. did an unmatched regquest.

Allccatcr Caller, This primitive is invcked to
Addressee, determine if a matching re-
Semaphore, lease has been made or if the
Message, requested resource 1s availa-
Beg_Rel Boolean, blé for allocatior to this
Matc¢h Boolean, process. If Match is false the
Error Parameter process 1is blocked.

EXTERNAL CALLS MADE BY OTdER MODULES
NAME PURPOSE

Invoked by all system and user processes. )

DATA STRUCTUEKES USED
NAME __FIFLD TYPE PURPOSE/VALUES
Saveint Bit (1) Array used to save the status
Array of the interrupts; arguement
in call to Disakler and
Enabler.

—_———— eSS == - -—

This primitive has been designed to provide a uniform method
for inter:crocess communicatidn and resource allocation. Tihe
message/resource class identifier and process access autho-
rization are veriried. The Allccatcr is then invoked tc
deterpmine if the reguest can_be satisried. If not, the pro-
cess is blocked and the Scheduler is invoked.
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MODULE

IMPLEMENTATION

%INCLUDE NAMCPGR
*********

THIS PRIMITIVE DETERM
RELEASE FOR_THE CURRL

1NE
NT
SS IS BLOCKED, THE

TIO
#INCLUDE ECBLCL;

§INCLUDE OSDCL;
%INCLUDE KRCBLCL;

/¥%%k%¥¥ REQUEST %%k

* & A& & ok ok ok ok o o% Kk ok ok & ok ¥
S IF THERE IS A MATCHING
REQUEST. IF NOT, THE IRVOKING
REQUEST QUEUED, AND SCHEDULER

**/

APHORL MSG_PTR,ERPRH)
S (MAIN) §

DCL (SEMAEHORE,ADDRESSEE,CALLER,ERPRM,TO) FIXED BINARY;
DCL EKROR FIXED BINARY INIT (O)
DCL MSG ETkK EOINTER;
DCL KEC EIT(1) STATIC INITIAL('O B) ;
DCL VALID EIT k INITIAL('1 %
DCL RES_VEC (SEM_L_LIHIT : SEM LIMIT) BIT(2);
DCL MATCH BIT(1)
ON CHECK (ERROR)
BEGIN; -
IF (EEKOR -= 0) THEN DO;
REKM = ERROR:
GO TO RETURN_POINT;
ENL;
END;
%% DISENABLE ALL INTERRUBTS #%%
CALL PRIMITIVE_INTERRUPT_DISENABLYR (ALL_INT,SAVEINTS);
/% VERIFY SEMAPHORE AND ACCESS */
CALL ERIMITIVE_RCBDATA(EEﬁ%PPORE ,4GET,¥ASSGND,VALIL,
ERROR) ;
IF (-~VALID) THEN ERROR = 308
CALLER = CURRENT PROCESS(IBOCESSOR
CALT ERIMITIVE_PTUBDATZ(CALLER,d LLbRFSVEC SEM L_LINIT,
SEH LIMIT Rfs_VEC,ERRO
IF (RES_VEC(SENMAPHORE)=%¢NOACC) THENTERKOR = 307
/*%% INVOKE THE ALLOCATOR %%/
ADDRESSEE = TO;
CALL PRIMITIVE ALLOCATOK(CALLER ADDRESSEE,SEMAPHORE,
£SS PTh, REQ, RATCH, ERROK) ;
iF éﬂMATCH& THEN DO; /*** BLOCK THE INVOKING PROCESS *%/
ALL ERINITIVE pébDATA(CpLLLR wPUT,dSTATUS, ?2BLKDR,
ERROR
CALL ERIMITIVE JAVPSTATF$CAL£3R PROCESSOR, ERROR) ;
CURRENT PROGCES3 (PROCESSO 0;

CALL EBLIMITIVE_SCHEDU

END;
RETURN FOINT:
*%¥¥x PEENABLE TH
CALL PRIMITIVE INTERRU
END PRIMITIVE_REQULST;

LER;

E INTERRUPTS **%/

°T_ENABLER (ALL_INT,SAVEINTS) ;
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MODULE SPECIFICATION

NAME: ALLQCATOR TYPE: PRIMITIVE

PARAMETERS

INPUT YOUTEUT TYPE CONTENTS

Addressor Integer Process internal name which
initiated the call to Ekequest
or Release.

Addressee Integer Process internal name to which
the message is addressed or
from which the message is ex-
pected; may be unspecified.

Semaphore Integer Message/Resource class iden-

: tifier.

Message Pointer Qualifies message container.

Reg_Rel Bit (1) Boolean identifying message
type; request c¢r release.

Match Bit (1) Boolean specifying if the cucr-
rent messade matched a queued
message.

Error Integer Error condition code.

EXTERRAL CALLS HADE TO OTHER MODULES

bake

PCBData

RCBEUTQ

RCE-
Match

PUKFOSE

PAKAMEIA RS
<E4lia

Process I-Name,

Put/Get Identifier,

Field Identifier,
Data Parameter,
Error Parameter

Resource I-Nane,
Left/kRight Queue,
Process I-Name,
Data Parameter,
Frioricvy, |
lessage Polnter,
Data Parameter,
Error Parameter

Addressor,
Addressee,
Semaphore,
Message,
Reg_Rel,

Matcn,

Error Parameter

Generic entry point to FCB

Structures module to oktein

the Pr;orlty of the process
1

whic

initiated the message

when no match was found.

Entry point to
used to insert

RCB Handler
a process

Or a messade on_a specified

resource queue

by erorit¥1
he

when no match was found.
queue 1is specilfied by the se-
Rfaphore and Reg_Rel &

This primitive
compare outstan
on the sgec1fle
gqueue (1f any)
message butfer
match is found.
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EXTERNAL CALLS MADE BY OTHER MODULES
NAME L PURFOSE

Request & Release Resource allocation and message matching
or gueueing unnmatched messages.

DATA STRUCTURES USED

NAME FIELD TYPE PURPOSE/VALUES

Message Based Structure used to store un- |
Buffer matched message releases until

matching request is received.

MODULE _DESCRIPTION

This primitive has been designed to manage the allocation
of resources, handle interprdcess communlcation, and assist
.the primitives Request and Release. Unmatched message re-
leases are queued on the sEe01iled semaphore queus after
transfering the message data to a temporary cdntainer where-
as unmatchéd message requests result in the queueing of the
message and the process doing the request. Matched relecases
unbloCk rrocesses which had outstanding reguests satisfied
and in either case, matched requests or releases, the data
in the queued release or current release 1s transferred in-
to the requestor's message container.
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%INCLUDE NAMCHGR; J*%k%k%x  ALLOCATOR *¥%%%/
(CHECK (ERROK)) s '

PRIMITIVE_ALLOCATOR: PROC(ADLCERESSOR, ADDRESSEE,SEMAPHORE,
MSG_FIR, REQ REL,MATCH,ERRORPAEN)

OPTIOhS?MALN)
%INCLUDE PCBLCL;
GINCLUDE GENLEC; .
@INCLUDE RCELCL:
ZINCLUDE RECRELD;
ON CHECK (EREOR)
BEGIN;
IF (ERROR -= 0) THEN DO;
PEEORPAKN = ERKOR;
GO TO RETURN_POINT;
END;
END;

DCL (ADDRESSOR,ADDRESSEE,SEMAPHORE,PRI,DATA,ERRORPARN)
IXEL BINARY‘

DCL ERROR FIXED BINARY INIT(O);

DCL (MSG_ETR, JSGPTh; POINTER;

DCL (MATCH, REQ_REL) BIT(1);

/¥ g%ggﬁgéNE IF THE CURRENT MESSAGE MATCHES A QUEUED "
CALL PRIMITiVE_RCB_MA 'CH (ADDRESSOR,ADDRESSEE,SEMAPEQRE,
MSGPTK, REQ REL, dAICH ERROE) ;

(iMATCH} & (~REQ_R L)L THEN DO; /* HMATCH & REQUEST
MSG_ETR == NULL) THEN DO;
MSG_FIR -> MESSAGE BUFFER = MSGPTR -> MESSAGE_EUFFER;
ENgREE MSGPTR -> HMESSAGE_BUFFER; i
RETURN; END;
( FATCH) & (REQ_R THEN DO; ,/* MATCH & RELEASE %/
§MSG ETR A 8LL %%EV /
MSGPIR => MESSAGE_BUFFER = MSG_PTR -> MESSAGE_PRUFFER;
MSGPTE -> RELEASCE = ADDRESSO&T

IF ((~d4ATCH) & (REQ_REL) & (MSG_PTR -~= NULL)) THEN DO;

7% NO MATCH o RELEASE %/

ALLOCATE MESSAGE_BUFPER SET MSGPTR) ;

MSGPTR —-> HMESSAGE BUFEER = MSG_PTR -5 MESSAGE_BUFFER;

ESGPTR =-> RELEASCK = ADURIS%%S

ELSE MSGPTR = MSG_PTR; /% NO HATICH & REQUEST */

GE BY PRICEITY

/% NC MATCH: CUEHE THE
( SOR, ®GET,aPkXIRTY, PRI,

CALL ERIMNITIVE_PCBLDATA é
z

CALL KCBEUTQ (SENAPHCRE,:
MSGPTK, ATA

MESS A
DDRES
KROL) ;
EQ KE
, ERRC

FU'I":“E!jLn

R R),

RETU&N_DPCINT:
END PRINIYMIVE_ALLOCALOR;
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MODULE SPECIFICATION

NAME: SCHEDULER  TYPE: PRIMITIVE
PARAMETERS

INPUT CUIPUT TYPE CONTENTS

None

EXTERNAL CALLS MADE TO OTHER MODULES

NAME PARAMETERS PURPCSE -

Interrupt Interrupt Number, This module is invoked to dis-
Disabler Save Vector able all interrupts whiile

Scheduler 1s in execution.

The status of the interrupts
is saved in the Save Vector.

Interrugt Interrupt Number, This module is invcked tc re-
enakbler Save Vector enable all interru

were disabled b

ts which

the current

module in execution.
Savestate CFInanme, This module is invoked tc save
Processor, the current state of execution
Error Parameter of a process being preemfpted.
Restore—- PINane, This module is invoked tc
State Prccessor, enter the newly scheduled

Error Parameter cess's state vector into thne
, the allocated fprocessor's

registers.

PCBData Process I-Name Generic entry
Field Identifier, obtain data.
Data Parameter,

Error Parameter

RCEGETQ Resource I-Name, This entry point to RCB hand-
‘ Left/Right Queue, ler is used tc¢ remove a fro-

Process I-Name, cess fron the specified queue
Q. Lata Parameter, for the indicated resource.
liéessage Polnter, The data stored ia the queue,
g_Data Parameter, are returned 1f the process 1s
‘ound boolean, found and tne gqueue status 1is
Q_Status Boolean, also provided.
Error Parameter

RCBPUTQ Resource I-Nanme, This entry point to RCE
Left/Right Queue, Handler is used to enter a
Process I-Nawe, preempted process on the ready
Data Parameter, active gueue after doing a
Prioraty, savestate operation.

Message Puinter,
Data Parameter,
Error Parameter

>, point to PCB
Put/Get Identlfler, Structures module to enter or

RCB-7Find Resource I1-Name, This enfry point to RCE Kand-
Left/kight Queus, ler 15 used to deteraine
Pind Operation, position ol a process andé put
Queue rosition, or get a copy of data. The
vrocess I-Nanwa, yrocoess, pusition, or Loth
Data rarauncter, © speclila to select a
Data Paraaceter, cific proc:ss, any procuss
Error Parameter the specified posltion oL a

Speclilc pLoceLs alt a speci-

tied position.
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EXTERNAL CAILS MADE BY OTHER MODULES

NAME PURPOSE

Request Current process blocked on unsatisfied
request; hense processor available.

Release Current grocess did a matching release
which unblocked a process; hense, fre-

emption possible.

DATA STRUCTURES USED

NAME FIELD TYPE PURPOSE/VALUES ____ .

Saveint Bit (1) Array used to save the status

Array of the_ 1interrupts; arguement

in call to Disabler and
Enabler.

current_ Integer This static array identifies

Process Vector Frocesses assigned a_ processor
which is identified by the ar-
ray index.

CEU_CPEOC_ Integer Array of priorities for the

Pra Vector current processes.

This primitive has Leen partially implemented to perforim
schedulirg of processes with preengption only among ogeratlng
system prcCcesses. System processes execute only oa_ the
system prccessor whlle user processes e€xecute on the cther
processors.
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MODULE IMPLEMENTAIION

%INCLULDE NAMCHGR; J*x%x% SCHEDULER  ®k%%%x%
/% THIS PRINITIVE SCHEDULES PROCESSES TO BE RUN ON
PROCESSORS. */
(CHECK (ERRORL£
PRIMITIVE_SCHEDULER: PROC OPTICNS (MAIN);
ZINCLUDE OSDCL:
%INCLUDE ECELCIL;
INCLUDE RCBLCL:
%INCLUDE GENLEC:
ON CHECK (ERROR)
EEGIN;
IF (ERROR -~= 0) THEN GO TO RETURN_POINT; END;
DCL (ERI,POSIT,PINAHE, DUMMYFB) FIXED BINARY (15),
ERKOR FIXED BINARY L INIT(0),
CPU CPROC PRI (4) IX BT”ARZ(15) STATIC INIT ((4)0)
, (FCOND, DUANYBT,RE_SCAZD, PRESHPT) EBIT (1),
DUNMEYBTR POINTERT

/¥#% DISENABLE ALL INTERRUPTS *%**x/

CALL EFRIMITIVE_INTERRUPT_DISENALDLER(ALL_INT,SAVEINIS),;

/¥*% SCHELULE USEEK PROCESS IF PROCESSOR IS

AVAILABLE *kxk/
DO I = 1 TO NUMBCPU; , )
IF ((I —SYS_PROCESSOR & (CURRENT_PRCCESS (T) = 0))
THEN DO;
POSIT = 1,
CALL RCE_rIND(#REDYA #USER #FNDOP5,POSIT EPINANE,
~“DUANYFD,PRI,ERROR) ;
IF (PINAME == 0) THEN DO; :
CALL RCBGTTQ(vREDYA,#USER,PINAME,DUMMYEE,
U1wYPTR,DUMMYFB,FOUND,DUMMY§1,LRROR);
CALL PRIWGITIVE_PCBDATA (PINAMZ,cFUT,dSTATUS,
@@RUN, ERROK) ;
CEU_CPROC PdI(I% = PRI;
EN%ALI PRIMITIVE_ _RESTORESTATE (PINAME,I,EREOR);
END;
END;
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s*%* SCHEDULE SYSTEM PROCESSES: PREEMPT LF
NECESSARY *%k
POSIT =

CALL RCE fIND(#EEDlA #0S ,#FNDOP5,POSIT,PINANE, DUMMYFE,
PRI,ERROR),
IF (FEINAME ~= 0

THEN
IF (CURRENT P OCLSS(SYS PROCESSOR) = 0) THEN
E_SCEED = TRUE;
ELSTE DO;
RE_SCHED = FALSE;
IF” (PRI > CEU_CPROC_PRI (SYS_PROCESSOR)) THEN DO;

FREEMPT = TRUZ; ~ -

CALL RCBPUTQ(4XEDYA,#0S, CURRENT PROCESS (
SYS_PROCESSOR) ., DUMNKYFB,CEU_TPROC Pﬁlé
SYSTPROCESSOR ,DUMMYPTR,DUT&!FB EREACK) ;

CALL PRIWITIVE SAVESTATE (CURIENT PROCESS (
SYS_PROCESSOR) ,SYS_PROCZSSOE,ERROR) ;

CALL PRIAMITIVE PCbDATAdCURREtT PROCLSSé _

FuD: SYS_PLOCES50K), »PUT,dSTATOS,39REDYA, EKROR) ;
E§%5£ "PREENPT = FALSE;
)
IF (RE_SCHED | PREEMPT) THEHW DO;
CPU_TPROC_PRI(SYS_FROCESSOR) = PRI;
CALL RCBGETQ (sREDYA,#0S,PINAUE, DUKUYFB,DUHKYETR,
DORRYFS,FOUND, DUANYBT, ERKOK) ;
CALL P§§g§$1vﬁ PCBDATA (PINANE,dPUT,@dSTATUS,daRUN,
E :
CALL %%I{%}I /E_RESTORESTATE (PINAME,SYS_PROCESSOR,
RO ’
END;
END;

%*%%¥ REENALLE THE INTERRUPTS %%%/

CALL ERIMITIVE INTEXRUPT_ENRBLER (ALL_INT,SAVEINTS) ;
RETURN_POTINT:

END PRIWMITIVE_SCHEDULER;
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MODULE SPECIFICATION

NAME: DEVICE DIRECTORY TYPE: PRIMITIVE
PARAMETEGLRS
INPUT OU0TPUT TYPE CONTENTS .
X-Nane Integer Identifies device external
name.
Sha_Pri Integer Device access type: shared or
4 private.
Xnam_Pro Char (8) External name of the interface
process.
NR_PGS Integer Nunber of pages in page table.
PglocVec Integer Vector of the _interface ro-
Array cess's page addresses.
Friority 1Integer Priority of interface prccess.

Interrupt Integer

Found Bit (1)

Device interrupt identifier.

Beolean indicating that the
device specified Dy external
name was/was not in the [Levice
Directory.

MODULES

PURDPOSE

Interrupt Interrupt Number,
Disabler Save Vector

Interrupt Interrupt Number,

This module is invoked tc dis-
able all interrupts while
Device Dlrectorg is executing.
The status of the i1nterrupts
is saved in the Save Vector.

This module is invoked to re-
enable all interrupts which
were disabled n{_tne current
sodule in execution.

MODULES

—— ———— o o e e i et e e

enakler Save Vector
EXTERNAL CALLS MADE BY OTHER
NAME o ___PURPOSE_
File Manager

Input Ccn rciler

&

1 This primitive is Jjnvoked to obtain the _
8 I required data to create a device RCB and
> Output Centrciler a device interface process.
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DAT2A STRKUCTURES USED

EAME FIFLD TYPE PURPOSE/VALUES _
Saveint Bit (1) Array used to save the status
Array of the interrupts, arguement
in call to Disabler and
Enabler.
Directory Static Dictionary, indexed by exter-
" Array nal name, of the computer sys-
tem I/0 devices.
Device Char (8) Device external name.
Name
Access Integer Device access specification:
Tyge shared or private.
Process Char (8) Interface process external
Name name.
Nr. Pgs Integer Nurcber of pages in_interface
, processes page table.
Page Integer List of page addresses fcr the
Vector Array Interface process.
Priority 1Integer Priority of interface fprccess.
Interrupt Integer Identifies device interrupt
Numbher numnber.
ODULE DESCRIETION _— -
This primitive has Leen desigred to provide the system with

the necessary information to create an kCE for an I/C device
and an assoclated interiace process, The device external
name need only be specified to obtain this information.
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MODULE IMPLEMENTATION

%INCLUDE NAMCHGR; . /% DEVICE DIRECTORY */

/**************************
THIS PRIMITIVE IS USED BY SYSTElWl PRCCESSES TO GET
THE KEQUIRED INFORMATION TO CRELATE AN RCE FOR A
DEVICE AND A FCB FOR THE INTERFACE FROCESS. */

DEVICE_DIRECTIORY: PROC(XNAME SHA_PRY,XNAM PRO,NRPGS,PGLCCVEC,
PRI, INTRPTNR,FOUNLY OETIONS (MAIN);

%INCLUDE GENLEC;
%INCLUDE CSDCL;
DCL (XNANE,XNAM PRO£ CHAR 48£-
DCL (SHE PRI, NRPGS,PRY,INTRPTNR) FIXED EINARY;
DCL PGLCCVECé*) FIXED BINARY;
DCL FGUND BI §1¥
DCL NR_ENTRIE 1XED BINARY STATIC INIT(3);
DCL 1 DIRECTORY (3) STATIC,
2 DEVNAME CHAXR(8) INIT('IPDEV1','FEDEV1',tOPDEV1'),
2 SHARPRI FIXED BINARY INIT(1,1,1),
2 PRCXNAN CHAaR 8£ INIT('INPKO1','FERO1','OUTPEOTY),
2 NUM_PGS FIXE INARY INIT(1,1,1),
2 PG_TOC V=C j FLXED BINARY INIT(9,10,11),
2 PRIORITY FI: LD BINARY INIT(45,47,45)
2 INTERRUPT_LOC FIXED BINARY init(1,2,%;
/%%% DISENABLE ALL INTERRUPTS ***{
CALL PRIMITIVE INTERKUPT_DISENABLIEK(ALL_INT,SAVEINTS) ;
‘¥ SEFARCH THE DIRECTORY FCR THE EXTERMAL NAME ¥
O I = 1 TO NEK_LENTIIES WHILE (DEVHZME (I) -=XNAME); END;
IF (I > NK_ENIRIES) THEN DOj; POUND=FALS ; RETUEN; END;
/% IF FOUND TRANSFER THE DATA */
SHA_ERI = SHARPBISI);
XNAP_ERC = PROXN&H (I);
NRPGS = NUM PGSAI);
PGLCCVEC = PG_LOC_VEC (I,*);
PRI = PZIORITY(I)7
INTEETNR = INTERRUPT_LOC (I);
FCUND = TRUE;
/%*%% ENABLE THE INTERRUPTS ***/ g
CALL PRIMITIVE_INTEKRUPT_ENABLER (ALL_TINT,SAVEINTS);

RETUEN;
END DEVICE_ DIRLCTORY



MODULE SPECIFICATION

NAME: PCE_STRUCTURES " TYPE: PRIMITIVE
PARAMETEES
INPUT QUTBUT TYPE CONTENTS

Paremeters specified with the appropriate entry point.

EXTERNAL CAILS KADE TO OTHER MODULES

NAME PAKAMETERS PURPCSE i
Interrupt Interrtupt Huamber, This module 1s invoked tc dis-
Disabler Save Vector able all interrupts while

PCB Handler is in execution.
The status of the interrupts
is saved in the Save Vector.

~Interrupt Interrupt Number, This_module is invoked t¢ re-

enaltler Save Vectoer enable all interrupts which
were disabled b{,t e current
module 1n execution

EXTIRNAL CALLS MADE BY OTHER MODULES
NAM¥ 3 PURPOSE

— e

Invcked bty processes and other primitives.

DATE® STRUCTUEES USED

NAME FIELD TYPE PUORPOSE/VALUES
Saveisnt Bit (1) Array used to save the status
Array of the_interrupts; arguewment
in call to Disenabler amd
Enabler.
PCB_REF Pointer This vector contains the PCB
Array rererence pointers for created

rocesses, The index numker is
he process internal name, The
dimension 1is bcunded bz the
external variable PCB_LlIEIT,
ipitialized at IPL, which spe-
cifies the maximum number o
EFrocesses that can exist at
any time in the systen.

PCB Bascd Process Control Block.
External Char (8) Process external nane.,
Nane
rarent Integer Process *creator.
Child Integel Internal name of dependent,

related process.

Left- Intcagec Links independent, relatcd
Sikling PLocesaes, vValue 16 a pLCCCOD

internal name or Zero.
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Right-
Sikling

Integer

PCE Page Pointer
ec

TakIe_

File

Write_Cntr

Sys
Process

Resource
Vector

File
Status

Message_
Pointer

Status

Priority

Quantum

Cycle_
Time

Processor

Registers

Integer

Bit (1)

Bit (2)
Array

Integer

Pointer

Char (8)

Integer
Integer
Integer
Integer

Integer
Vector

Links independent, related
processes; value 1s a prccess
internal name or zero.

Qualifies the Fage Table
structure containing the page
addresses.

* Value is the number of current

file open requests for write
access into a shared file.

Boolean used to qualify a pro-
cess as a system/user f[rccess.

Array used for identifying re-
source acquisition and access
authorization. Values are; a)
##NOACC - access unauthorized
b) ##ACCES - access authcrized
c) ##ACQRD - resource acguired
d) ##SACRF - allocated resour-

ces have been sacrificed.
The array index 1s a rescurce
internal” nanme.

Shared file usage identifier.
Values are: a) ##READR - read
onlg, b) ##WKITR - write or
read _and_write access, C)
##SACR -"sacrificed writer.

Qualifies the message ruffer
allocated to the process.

Process system status. Values:
a) #aBLKDR - blocked for a

resource )
bg ®0BLKDT - blocked for time
A@REDYA - blccked for a

e
rocessor

d ®SUSPD - process susrended
e) @dRUN - process scheduled.

Process priority.

alloted
the CPU

Maximum execution time
for each ailocation of
to the process.
Reschedule time period fcr a
recurrent process.
Processor allocated to the
process.

State vector: status of CEPU,
registers saved when execution
interrupted ot the initial
state ol execution.
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Page_ Based Contains the number of pages
Table ~and the page addresses.

Number_ Integer

Pages

Table Integer  Contains the lccation of each
Array page of a process's code.

—— s - ——— — — —

-

This module has been_ designed to be independent and to
provide sufficient flexibility for modification. A _PCBH )
stigcture has been defined akove which is allocated dynami-
ca .

Cata 1s entered or retrieved,b{‘invoking the module
at the data-type-specified entry point. The entry point
specifications have been done separately..
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MODULE_IFPLEMENTATION

ZINCLULE NAMCHGR; /¥%%x%¥  PCE STRUCTURES *ikikk/

PCBSTR: EROC OPTIONS (MAIN) ;

J% ¥ k % 4 k & k % k k k %k k &k ok k ¥ x k % ¥ k ¥ ¥ ¥ ¥ ¥ k¥ %

OPERATING SYSTEM SUBMGDULE 1 OF DATA STRUCTURES.

THIS MOLULE IS DESIGNED TO BE INDEPENDENT OF THE OTHER
O.S. KMOLDULES AND TO PrOVIDE SUFFICIEZNT FLEXIBILITY FCR
EASE CF MCDIFICATION. A PRIMITIVE PCB STRUCTUKE IS
CEFPINELC FOR WHICH SPACE IS ALLOCATED DINAHMICALLY.
INFORMATION IS ENTERED INTO AND RETRIEVED FROM ELEMEXNTS
OF TEHE STIRUCTURE THROUGH A CALL TO THIS MODULE AT A
SEECIFIrD ENTRY POINT DEPLENDING ON THE TYEFE OF DATA
AIE. CHARACTER,BIT STRING, INTEGER, INTEGER ARRAY).
SIMELIFIED PAGE TABLE IS5 SIHILARLY DEFINED AND
ALLOCATED, AND IS LINKED TO THE APPROPRIATE PCB.
¥ % ok % ok Kk ok ok & ¢ ok ox ¥k ¥ ok k¥ X ¥ ox ¥ ¥ X ¥ ¥ ¥x ¥ ¥ ¥k X/
#INCLUDE GENLEC;
%INCLUDE CSLCL;
%INCLUDE EBCELCL;
#INCLUDE CASESTH;
DCL NUME_PAGES FIXED BINARY;
DCL ECB_BEF_AKRAY(5C) PGCINTER STATIC;

DCL 1 PCB BASED (PCB_PTR) ALIGNED,
EXTERNAL_NAME CHAR(8),

2 IMMEDIATE RELATIVES,
3 ( PARENT,
CHILD,
LEFT_ SIBLING,
RIGHT_SIBLIKG )FIXED BINARY,

PCB_PAGE_TABLE_PTR POINTER,

RESQURCES,
3 FILE SHAKE
3 RESOURCE V
3 FILE STAT
3 MESSZAGLE P

2 EROCESS
3 STAT
3 ( PR

9!

ED BINARY,
[ 4

Pt o -3

Bt a0 W
tuHNO -

~2Z I OE

ad

tr

9~
=3 NHoHom

-

b 13 i O

kPN ]
(il L

=o3-S gt ¥
N Fdw 5l

~g mwo Ul
> C
o~
-

2O

L3
~ >
-

ED BINARY,
LD BINAJX(J]).

TABLE_I'TR) ,
hY
(NGMB ER_PAGES))

’

X
£

DCL 1 PaGE TAERLE ﬁhu <D é E
2 NUMETR LAGES flyc

2 TABLE (WUNE PAGE R

FIXLD bIAA[Y(15

"1
‘L
DINAL
ER
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/* INITIALIZE PCB KEFERENCE VECTOR TO NULL AND LAEEL
INDICIES. THIS INITIALIZATION IS INTENDED TC BE
DCNE AT IPL TIME BY THE SYSTILM SUPERVISOR.
PCBSTRINI: ENTRY ;

DCL FIRST BIT(1)

STATIC INIT('1'B);

/%%%¥ DISENABLE ALL INTERRUPTS *x*%/

CALL FRINITIVE_INTEREK

UPT_DISENABLER(ALL_INY,SAVEINTS);

IF FIRST THEN DO;

FIRST = FALSE]
PCB_REF_ARRAY = NULL;
ALLETCATE PCE SET (PCB_PTR) ;
PCE_REF AdRAYi1£ = PTB_PTR;
PCETPACF_TABLE_PTR = NULL;
QUARTUN,

CHILD,

LEFI_SIBLING,

RIGHT SIBLING,

PARENT,

FILE_STaTUS,

FILE_SHARE_WRITE_CTR,

CYCLE_TIME™ = 03

PEIORITY = 50;

VALID SYS_PROCESS = TRUE;

STATUS = GoREDYA;

EXTEENAL_NAHE = ERRHNDLR';

RESCURCEZVEC = '00'B;

REGISTERS = 0;
END;

/*%¥% ENABLE THE INTERRUPTS **x
Cg%%UgRIMTTIVL_INTERRUPT_ENABLER(ALL INT,SAVEINTS) ;
p-

*/



ENTRY POINT SPECIFICATIOCN

MODULE NAME: PCB_STRUCIURES ENTRY NAME: GETPCB

PARAMETERS '
INPU1 JOUTIFUT TYPE CONTENTS
Parent Integer Process creatcr.
Right_ Integer €hild of the parent---may be
Sikiing zero.
External_ Char (8) External name cf the process.
Name
Priority Integer Priority of the process.
Sys_Proc Bit (1) System/User process bcolean.
Values: #0S cr #USER.
State Integer Initial state vector used to
Array set the CPU registers ugcn
allocation of a processor for
execution.
Internal_ Integer Process internal name.
Name
Cycle_ Integer keschedule time period fcr a
Time recurrent process.
Error Integer Error conditicn code. Valuecs:
a) 205 - PCB space unavalilable

ENTRKY POINT RESCEBIPTION

This entrx Boint is invoked when _a new_process 1s _being
creared. CE is allocated and initialized provided stace
is avallatrle and the nuamber of allowable processes .
(PCB_LEIKIT) 315 not cexceeded., A prccess internal pame 1S .
retufned to the invoking module and PCB reference pouinter is
saved in the FCB reference vector until the frecess is
destroyed. The entry point 1s rtrestricted frohk direct access
by a user prccess.



ENTRY POINT IMPLEMEVTALION

. . . s I

% ¥ %k k &k k k ¥ K ¥ K ¥ ¥ k ¥ k ¥ k ¥k ¥ ¥ ¥k ¥k X ¥ ¥ ¥
THIS ENTRY POIKRT IS INVOKED WHEN A NEW PC3 IS 10 B
ALLCCATED AND INITIALIZED. AN INTERNAL NAME IS
ASSIGNED AND A PCB ALLOCATED IF SFPACE IS AVAILABIE
{IF THE NUMBER OF ALLOWAELE PROGRAMS IN THE SYSTEIQl

S NCT EXCEEDED....PRESENTLY 50).
GETPCB: ENTERY (FATHER, BROTHER EXT_ NAME,PRI,SYS_PROC,STATE,

INTERNAL_NAUE,CYCLE,ERROR) §

DCL (FATHER,BROTHER,PRI,CYCLE,INTERNAL_NAME)
FIXEL BINARY:

DCL EXT_NAME CHAR 8),

DCL SYS”EROC EIT (1)

DCL STATE (*) FIXED BINARY (31);

/¥%% DISENABLE ALL INTCZRRUPTS ¥** /
CALL PRIMBITIVE_INTERRUPT_DISENABLER(ALL_INT,SAVEINIS);

/% GET INTERNAL NAME. %/

DO INTERNAL_NAME =1 TO ECB_LIN
ENSHILL (PCB_REF_ARRAY{INTERNAL NAME)-= NULL) ;
IF (INTERNAL_NAME > PCB_LIM) THEN DO;
%ETEBNAL_HAME = 0; ERROR = 205; ' GO TO R1;
D;

/% ALLOCATE AND INITIALIZE THE PCB. */
ALLCCATE PCBE SET( PCB PTR)
PCE_&EF AﬁqhillNTbnﬁ%E uAu“) =FCB_PTR;
PCB_EAGE_TacLE_PIR=NULTL;

QUARTUM,THILD,LEFT SIBLING,PROCESSR = 0;
RESCUKCE VFC = tQ'B;
STA1US= a@suspn;
PARENTI=FATHEE
RIGHT SIBLING=GRCTHER;
PRICARIZTY=PRI:
EXTERNAL NaHE= EXT_NAKE;
CYCLE TIRE=CYCLE
RESCURCE VEC = 8o
VALIL SYS_PROCESS = sys PROC;
DO I=T T0710;

REGISTERS (I)=STATE (1) ;
END;

INTERRUPTIS **x%/

R1:
*¥%% ENABLE Tdxo
E_INTERRUPT_ENABLER (ALL_INT,SAVEINTS) ;

CALL ERIMITIV
RETUEN;
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ENTRY POINT SPECIFICATION

MODULE KAKE: PCB_STRUCTURES ENTRY NAME: RELPCB

PARAMETEGRS
INPUT_____QUIPUT ?YPE CONTENTS
Internal_ Integer Internal name cf the process
Name being destroyed.
Error Integer Error conditicn code. Values:

a) 201 - Invalid process nanre.
b) 202 - Inactive PCB number.

ENThY POINT DESCRIEFTION

- -

Deallocatien of a PCB _and associated Page Table, and freeing
of the internal name for future use is acconplished when
this entry pcint is iupvoked. Entry is restricted from direct
access by user processes.

ENTRY POINT IMPLEMENTATICHN

F % ok ok % ok X X

#********************
CEALLOCATION OF 4 PCB AND ASSOCIATED PAGE TABLE, AND
FRLEIWG OF THE INTERNAL NAME FOQR FUTURE U358 IS
ACCOMFLISHED wHEN THIS ENTRY POIKT IS INVOKED. */
RELPCB: ENTRY (INTERNAL_NAME,ERROR) ; - ‘

/%%% DISENABLE ALL FNTERRUPTS #%%/
CALL ERIMITIVE_INTERRUPT DISENASBLER(ALL_INT,SAVEINTS) ;

/*¥ VERIPY PCB NUMBER AND ACCESS. */
IF INVALID(INTERNAL_NAME) THEN GO TO RZ2;

/% DEALLOCATE THE PC3 AND PAGE TAELE. */
IF (BCE_PAGE TASLE_PTR-=NULL) THBEN DO;
PAGE_TABTE _PTR=PCE_PAGE_TABLE_PTR;

FREE PAGE_TABLE;
B

"REF_ARRAY (INTZXNAL_WAME) =NULL;

END
BCh
FREE PCB;

R2:
CALL ERIMNITIVE
%% F

R(ALL INTI,SAVEINIS) ;
/ PIS *Wxk
RETURN;
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MODULE NAHME: PCB

ENTRY POINT SPECIFICATION

STRUCTIURES ENTRY NAME: FIND PINAME

o e o e e o

gﬁgégETEESOUTPUTﬁ TYPE CONTENTS

PXnane Char (8) Process external name.

' PIname Integer Process internal name.
Integer Error condition code. Values:

Error

ENTEY POINT DESCRIETICHK

a) 206 - Process not found.

This entry pcint searches the list of active PCB's to find
the process specified by external name and return the in-
ternal name ir found.

————m e e

* ¥ %k %k % Xk ok ok ox ¥ ok ¥ %k ¥ ¥ K Xk ¥ X Xk %k %k %k X f ¥ *k 3k %k
THIS ENTRY POINT SpARCHES THE LIST OF ACTIVE PCB'S
TO ICCATE THE PROCESS WITH EXTERNAL NAME ('PXHAMNE')
AND KETURNS ITS INTERNAL NAME ('PINAME'). IF NOT
FOUKD AN ERRCR CONDITION IS RAISED. */

FIND_PINAKE: ENTRY (PXNAME,PINAME,EKROR);

DCL EXNAME CHAR (8);
DCL EINMME FIXED BINARY;

/¥%% DISENABLE ALL
CALL ERIMITIVE_INIERROPT_D

DO I = 1 TO PCB_LIHN;

ECB_ETR = ECB_REY ARRAY(I%'

1F & {
= *

S kkk s
ALL_INT,SAVEINTS);

j=sly¢]
—~3

T(ECB_PIR == NULL XTERNAL_NANE = PXNAMNE))
i GO TO”R3; FND;

THEW DO; PINAY

k3:
/¥%k ENABLE THE INTLERRUPTS *%x% )
CALL ERIMITIVE_INTERRUPT_ENABLER(ALL_INT,SAVEINTS) ;

RETURN;
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ENTRY POINT SPECIFICATION

MODULE NAME: PCB_STRUCTURES ENTRY NAME: PCBDATA-GENERIC

PEARENETEES
INPUI____ _OQUIPYT TYPE CONTENTS

¥rExLxdxxxkkCommon Parameters To Each Entry Point¥kksk3sdokkk

PCB_Fumb Integer Process iaternal nane.

Put/Get Bit (1) Operation identifier. Values:
a) @PUT - enter data in speci-
fied field of the PCB.
b) @GET - return copby of
data stored in specified
PCB field.

Field# Integer PCB field identirier. Values:
‘ a) @&BORENR - Fage Taple refer-
used to obtain address of a
specified_page. Put opera-
tion invalid.

b) @BERMVEC - Page table refer-
ence used to get a copy of
the page table. .
@CHILD - PCB Child field.
@CYCLE - PCB Cycle_Time.
OFSTAT - File_Status.
@FHWCNTIR
@LFTSIB ]
MSGPTR - MessaJe_Pcinter.
@NE_PGS - Numpber_Pages.
@PARENT - Farent.
oPE_NR +~ Processor.
@PRTRTY - Priority.
@dQUANTM - (uantum.

@KESVEC - kesource_Vector.
@RGTSIB - Eight_siTling.
oSTATE - Reglsters.
@STATUS - Status.

@SYSPRO - Sys_Process.
OXNAME - External_Name.

£

Filé_Write_Cntr.
Lert_Sibiing.

OO NHQT OB E MALLEBSQ D 0

Error Integer ror conditiocn codes. Values:
201 - Invalid process name,
202 - Inactive PCB nunber.
203 - Invalid field number.
204 - Invalid operaticn.

———— e ————, e A M e e ——————— -——— e -—

These entry jpoints are invoked to enter or get a copy cf.
data fronm a fCB. They all have at least foul parauceters 1in
commcn; the first thfee which identify the PCop numper, put
or qet operation, and the 2CB tield, rCespectively. The Error
parameter is the last parameter in each entry point.



Hok Aok b Aok Rk ARk kR kK GeNeric ENtTy Poin sk dkdodok sk d ok ¥

DATCHAR Entry Point Specification.

PARAMETESS
INPUT_ QLIPUT TYPE

CONTENTS

Charparm Charparm Char(8)

Transfer of character data.

DATFIXB Entry Point Specification.

PARARMYETEES
INPU1 OUTPUOT TYPE

CONTENTS

Fixbparm Fixbparm Integer

Transfer of integer data.

@PUT unauthorized in fields:
@BRNVEC and @NR_PGS. aGEI not
authorized in fIeld DERMVEC if
the Page Table 1s unallocated.

DATRIT2 Entry Point Specification.

PARAMETEES

INPUI_____OUTPUT TYPE CONTENES

L_Lim Integer Array lower limit.

U_Lim Integer Array upper limit.

B2ary B2ary Bit (2) Transfer of bits data into or

Array

from an element of, portion of
or the entire resource vector.

DATAPYS Entry Point Specification.

PARALETERS

INPUI_____OUTPUT____TYPE CONTENZS

L_Liw Integer krray lower limit.

U_Lim Integer Array upper limit.

SFBary SFEary Integer Transfer short integer arra

Array

data i1nto or from an_ element
of, portion ct, or the entirtre
Pa%e Table Vec%or. OGET 1s not
authorized 1if the table is not
allocated.

DATAPYL Entry Point Specification.

PARAKETELS

INPUY QUIPUT____TYPE
LF¥Bary LFtary lnteger
Array

CONTENTS

Transfer long inteyern allc
data 1nto or from the DCL
field - Reglsters.



DATBIT1 Entry Point Specification.

PARAMETEES

INPUT OUTPUT TYPE CONTENTS

Bit1parm Bit (1) Transfer a cop; of data from
PCB_field Sys_Process only.

Field initialized when process
created.

DATPTR Entry Point Specification.

PARANETEES :
INPUT QUTEUT TYPE CONTENES

Ptrparn Ptrparm Pointer ., Transfer pointer data identi-
gy%gg the prccess's message
uffer.

E— S PR P T S - -

The entry point is selected by a preprocessor generic [ro-
cedure which determines the appropriate entry point by the
number of arguements in tne call and their data type.
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NABLE ALL INTERRUPTS %%/

ENTRY (PCB_XUlB,PUTGET,FIELD#,CHARPARM,EREOR) ;

KED TO ENTIER OR GET A COFPI

*/

CALL ERIKITIVE_INTERRUPI_DISENABLER(ALL_INT,SAVEINIS3);
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ACCESS ANL OPLEKAT
EN GO _TO
(FILLD# < CHAR_L_LIN)) THEN

‘TON.

COMPUTED TC

RUPTS *#%/
LLR (ALL_INT,SAVLINTS) ;
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JF¥ F ¥ % ¥ ok ok Kk ok k %k &k ok Kk Kk *k ¥k ¥ k k k¥ ok Xx ¥ % & ¥ % ¥

THIS ENTRY POINT IS USED TO ACCESS INTEGER
(FIXED BINARY) TYPE DATA. */

DATFIXE: ENTRY (PCB,_NUMB,PUTIGET,FIELD#,FIXBPARM,ERROR) ;
ICL FIXBFARM FIXED BINARY;

/¥%¥ DISENABLE ALL INTERRUPTS *%x%
CALL ERINMITIVE_INTERRUPT_DISENABLER(ALL_INT,SRVEINTS) ;

4% VERIFY PCB NUMEER, ACCESS ANL OPERATION. %/
LID(PCE hUuBi)THEN GO TO R5;

LD# < TIXB ang (FIELD¥ > FIXB_U_LIM)) THEN
ROk = 203} 5; END;

EX INTO THE CASE STATEMENT IS COMPUTED TC
HE AND OPERATION DESIRED */

*
T THEN INDX = INDX - 1;
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¥R<=1$CB_PAGE_TABLE_PTR;
> NUNBER_PAGES)) THEN
= TABLE(FIXEPARN) ;

H

ENDCASL;
ENLCASE;
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/#**************#*************
THIS ENTRY POINT IS USED TO ACCESS EIT(2) ARRAY DATA
. */

DAYBITZ2: ENTRY(%ggng?MB,PUTGET,FIELD#,L_LIM,U_LIM,BZABY,

DCL B2ARY (*) BIT(2);

LE ALL INTERRUPTS ***ﬁ
CALL PRINMITIVE_INIEKRUPT_DISENABLER(ALL_INT,SAVEZINIS);
/* VERIFY PCB NUMBER, ACCESS AND OPERATION. */
IF zINVAIID(PC§ NQHB)) THEN GO 10 R6
IFDO(EIELD# < BIT2_L_LIM) | (FIELD# 3> BIT2_U_LIM)) THEN
9
ERROK = 203;
GG TC R6;
ENL;
IFD((i_LIM < 1) | (U_LIM > RES_VEC_U_LIM)) THEN
0-
ERROR = 204;
GO TO R6;
END;
/% THE INDEX INTO THE CASE STATENENT IS COMPUYED TC
REFLFCT THE FIELD AND OPERATION DESIKED x/
INDX = 2 * FIELD#;
IF (PUTGET = @GET) THEN INDX = INDX - 1;
DO_ACIICN OF CASE(IND)
TASE(1)T DO I = L_LIA TO U_LIH;
B2ARY (I) = RESCURCE_VEC (I);
END;
ENLCASE;
CASE(2): DO I = L_LIN TO U_LIM;
RESOURTE_VEC (1)~= B2ARY (I) ;
END;
_ ENICASE;
END_CF_CASES;
R6:
s%%% ENAELE THE INTZRRUPTS #%%/
CALL PRINITIVE INTURLWUPT ENABLER(ALL_INT,SAVEINTS) ;
RETUEN;
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/#****************************

THIS ENTRY POINT IS USED TO ACCESS FIXED BINARY(1D)
ARRAY DATA

- DATARYS: ENTRY (RCB NUUB,PUTGET, FIELD#,L_LIl,0_LIN,SFEARY,
By o

DCL SFBARY (*) FIXED BINARY;

s%%% DISENAELE ALL INTERRUPTS ¥*%%
CALL FRIMITIVE_INTERRUPT_DISENABLER(ALL_INT,SAVEINIS);
/* VERIFY PCB NUMBER, ACCESS ANL OPEKATION. */
IF iINVA D(PLB mUMs)£ THEN GO TO R7;
lFDO(FIE ARYS I4) | (FIELD# > ARYS_U_LIM)) THEN
} ]
EEROR = 203;
GO TC R7;
ENLD;
* THE INDEX INTO THE CASE STATEMENT IS COMPUTED TC
EFLECT TIHE FIELD AND OPERATION DESIRED :
INCX = 2 * FPIELD# ;
IF (PUIGET = QGET) THEN INDX = INDX - 1;
DO_ACTICN_OF CASE( INDX£
TASE(1)T IF (PCL_PAGE TABLE_PTR = NULL) THEN
RRO 204;
ELSE DO
G._TABLE_PTR = PCB_PAGE_TABLE PTB;
IF L LIN< 15 A(U TIM > NUNBER_PAGES))
THEN ERROR = ;
ELSE
DO I = L LIM TO U LIl;
SFBEARY({I) = TABIE(I);
END;
) END;
g“g%?gf' IF ((L_LIM 1) (U_LIN < 1)) THEN DO
A : = | _ i D '
éPRCd = 204;
RETURN;
END;
IF (PCH_PAGE_TABLE_PTR -~= NULL) THEN DO;
PAGZ TABLE PTR = PCB_PaGE_TABLE_PTR;
FREE PaGI_TABLE;
END;
NUMB PAGES = U LIM;:
ALLOCATE PAGE TABLE SET (PAGE TABLE PR) ;
PCB_PAGZ_ThABLE _PTR = PACE_TAELE_PTR;
DO I = 1750 U_LIN;
TABLE(I) = SFBARY (I);
END;
ENLCASE;
END_OF_CAaSEs;

) s¥** ENABLE THE INTERRUPTS *%%/
CALL ERIMITIVE_INTcLREUFT_ENABLELR(ALL_INT,SAVEINIS) ;
LETURN;
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/% % ¥ & ok ¥ %k & ok k ¥k ok Kk % %x k k k ¥ ¥k ¥ ¥ % %k ¥ % ¥ * %
THIS ENLRY POINT IS USED TO ACCESS FIXED sIhaBY(31)

ARRAY DATA.
DATARYL: ENTRY(PCE_NUMB,?UTGET,FIELD#,LFBARY,ERROR);
DCL LFBARY(*) FIXED BINARY (31)

'
**x DISENABLE ALL INEE

/ RRUPTS **%
CALL PRIMITIVE_ INTEREUPT_DISENABLER(ALL_INT,SAVEINIS);
4% VERIFY BCB NUNBER, ACCESS AND OPERATION. */
IF gIN ALID (PCB Numﬁ)i THEN GO TO RB;
IFDO(E ELD# < ARYL_L_LIM) | (FIELD# > ARYL_U_LIM)) THEN
ERROR = 204;
GC TC E8;
ENL;
/% THE INDEX INTO THE CASE STATENENT IS CONPUTED TC
REFLECT TEE FIELD AND GPERATION DESIRED %/
INDX = 2 % FIELD#;
IF (PUTGET = QGZT) THEN INDX = INDX -1;
DO_ACTION_OF CASE (INDX) ;
TASE(1)T Do I = 1 T0 10
LFBARY (I) = REGISTERS (I);
END;
ENLCASE;
CASE(2): DO I = 1 TO 10;
REGISTEZRS (I) = LFBARY (I);
END;
ENCCASE;
END_CF_CASES;
R8:

/¥%¥%x ENABLE THE INTERRUPTS *x%x/
%A%%RﬁhIﬂILIVL INTSKRUPT_ENABLER (ALL_INT,SAVEINTS) ;
L .

g% K ok ¥k F & & % %k ¥ %k k K % % &k % ok ok ¥ ¥ ok *x ¥ ¥ k *¥ %
THIS ENTRY POINT IS USED TO ACCESS BIT(1) DaTA. */

DAYBIT1: ENTRY (PCB_NUMNE,PUTGET,FIELD#,BIT1PARN,ERROR)
BCL EIT1EARM BIT(1);

/¥*¥x DISENASLE ALL INTERRUPIS ***ﬁ
CALL ERIFKITIVE_INTEREUFPT_DISENABLER(ALL_INT,SAVEINIS);
/¥ VERIFY PCk NUMBER, ACCESS ANL OPzRATION. */
ZF (INVALID(PCE_NUiiz)) THEN GO TO KR9;
IFDé(FIELDG < BIT1_L_4iXY4) | (FIZLD# > BIT1_U_LIH)) THEN
ERROK = 204;
GO TG RY;
ENC;
/% THE INDEX INTO Thi CASE STATHMASNT IS COMPUTED TC
REFPLECT THE FIELD AND UPERATION DESIRED */
INDX = 2 % FILLD#:
5F (PUTGET = OGET) THEW4 INDX = INDX — 1;
DO_ACIICN_OF CASE(INDR),
CASE21 : bITTPARI = VALID SYS PROCESS,; LENDCASLE;
CASE (2): ExbhOu = 204, ENDCASE;
LEND_OF_CASES;
K9:

A

%% WNRBLE THE INTERRUDTS ok (4
CALL ERIMIVIVE_INT-hiUPT_ENABLEL (ALL_INT,SAVEINIS) ;
BETURN;

»
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JF¥ K ok Kk ok K % ok k ok k &k ok ok k Kk ok % k ok ¥ K X ¥k K ¥ ¥ %
THIS ENTRY POINT IS USED TO ACCESS POINTER DATA. */

DAT'PTR: ENIRY(PCE_NUNB,PUTGET,FIELD#¥,PTRPARM,ERKOK) ;
DCL ETHREARM POINTER;
] /*%¥% DISENABLE ALL INTERRUPTS *%%/

* VERIFY PCB NUMBLE, ACCESS ANL OPERATION. */
IF 5INVALID PCE NU gni ) THEN GO _TO R10;
IFDO(EIELDa PTR_L_LIMN) | (FIELD# > PTR_U_LIM)) THEN
ERROR = 203;
GC 70 R10;
END;
/% THE INDEX INTO THE CASE STATEMENT IS COMPUTED TC
REFLECT TEBE FIELD AND OPERATION DESIRED %/
INDX = 2 * FIELD#;
IF (FUTGET = @GET) THEN INDX = INDX - 1;
DO_ACIION_OF CASE (INDX) ;
TASE(1)T PTKPARM = HESSAGE_POINTER; ENDCASE;
CASE(2): MESSAGE_POINTER = PTRPARI; ENDCASE;
ZND_OF_CASES;
R10:

INTERRUPTS **%/

/%%% ENABLE THE
NTERKUPT_ ENABLER (ALL_INT, SAVEINIS)

CALL PRIMITIVE_I
RETUEN;

LOCAL_FROCEDUKE
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MODULE SPECIFICATION

NAME: RCE_HANDLER " TYPE: PRINITIVE
PARAMETEERS
INPUT __QUTEUT TYPE CONTENTS _

Parameters Sprecified With The Enfry Point Specification.

EXTERNAL CALLIS MADE TO OTHER MODULES

NAME PARAMETEES PURPOSE
Interrupt Interrupt Number, This module is invoked to dis-
Disabler Save Vector able all interrupts while

RCB Handler is in eiecution.
The status of the interrupts
is saved in the Save Vector.

Interrupt Interrupt Number, This_module is invoked tc re-

ecabler Save Vector enable all interrupts which
were disabled bz_tne current
module in execution.

EXTERNAL CAIl1S MADE BY OTHER MODULES
NAME PHAPOSE___

Invoked by other primitives and only system frocesses.

—

—— -— -

DATA STRUCTURES USED

NAME FIFLD ____TYPE PURPOSE/VALUES: _
Saveint Bit (1) Arrag used to save the status
Array of the interrupts; arguement

in call t6 Disabler and
Enabler.

Rescurce_ . Structure This structure has been de-

Coatrol_ signed to store administrative

Block and operational data used in

the managlng ci system resour-
ces; u.e., Semapnores, Files,
Devices, and data storage con-
tainers (PCT's).

Assigmed Bit (1) Determines if the resource
Control Block 1is assigned to
a resource.

Creator Integer Process that created the ERCE.

owner Integer Process that has been assigned
control ot the resource.

Ext_Name Char (8) External name of the rescurce.

Device_ Bit (1) Device access state. Values:

Status a) e#GO0 - the device 1 active
p} #H#HOLD - access to tiles

ana PCT tor this device 1o
not authoriued,

c) Hot app.icable {oL Sera-
phore LiB's.

tou



Device_
Inane

Shared
Private

Cntr_Size

PCI_Name
Open_File

File_Type

Left Que

Right_Que

Integer

Integer

Integer

Char (8)
Integer

Integer

Pointer

Pointer

Device internal nanme.

Resource access classification
Values: a) ##SHRD or ##PERIV -
shared or private resource.

a) Semaphore - Buffer, Job_qg,
Print_Jobs, etc. counter.

Device - not uséd. )
PCT - file space available.

c
a

PCT external nane.

' bi File = file length.

a) ##NOVAIL - file unavailable

b) ##AVAIL - file availakle

c) ##READ - file opened for
reading oni

Afplicable for files. Values:

Vd) ##WRITE - fgle opened for

writing only.

Not applicable for semaphore

or device resocurces. Values:

a) ##TENPF - temporary file or
type file aliowed on ECT

b) #%#PERNF_- permanent file or
tige file allowed cn ECT
Cc) #%TORPF - Loth file types

allowed on PCT.

Qualifies Jqueued messages.

a) Semaphorfe - outstandaing
g:ocess request messages

b) File - currfent file ofen
requests satisfied.

c) Device - current device
access requests satisfied

d) PCT - not used.

Qualifies gqueued nmessadges.

a) Semaphole - outstanding
rocess release.messages

b) File - outstanaing file
open reguests ) .

c) Device - outstanding device
access requests .

d) PCT - outsStanding file
creation requests.



L_R_Queue Based This structure is used tc save
data rejuired for the manage-
ment Of the resources and the
matching oI messages.

From Integer Internal name cf the fprocess
doing the Request or keliease
saved 1in the LlLeft/Right gqueue
for Semaphore EBCB's, resiec-
tively. Internal name oi the
process acce531n§‘or request-
ing access to a file or device
resource; or file creation.

To Integer Internal name cf the process
' expected to do a Release or
Request, saved in a Semaphore
Left/kRight queue.
Also used to save the Sera-
hore to be used in an answer
L. 0 a message.
Priority Integer Precedence of the process.

File_Data Integer Not applicable for Semaphore
or Device RCE's. Values;

a) Semaphores - not applicable
b) Devices - nct apgllcatle
Cc) File Left Que - ##REAL or

##WRITE (file opened c¢cn a
read or write for a process
identified in the FRO¥
F;eldg_

d) File Right_que - ##KEAD or
$#WRITE, #WLEADA or ##WKRITA
(outstanding read/writs
ogen reyuest sacririced),
$#EREADS or ##WRITS (read/,
Wwrite opened request sacri-
ficed), or ###RITH (out-
standing write-open rejuest
for a non-owned Sharea file

€) PCT Rigat_gQue - dummy file
internal name for outstana-
ing file creation requests.

Msg_Ptr Pointer A) Semaphoies - qualifies the
messade buiffer of a process
doing a keguest or a temp-
orar¥ message buffer for
outstanding Releases
b) Not used in the other type
RCB gqueues.

Q_1Top Pointer Backward queue link.

0_Eottom Pointer Forward queue link.

This primitive has bLeer implemented to provide resource
manadepent tacilities to tne various system fprocesses and
rimitives. Tnesc services 1ncludae creating and destroying
esource Control blocks; entering and gettlng data,; anc
controlling ac¢cess to the various type L[e:soulces. The cntry
points utilizing the data structures defined above have been
specificd scrarately.
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DCL

DCL
LCL
DCL
DCL

DCL

ENTRY POINI_IMPLEMENTATION

NAMCHGE; %%%%% RCB HANDLER #*%¥¥%/
¥ x % X ok Kk Kk % Xk ¥ Kk x Xk ¥k Xk ¥ %k &k Kk x k *k K % *kx %k
AINMITIVE HAS BEEN IMELEMENTED TC CEKTERALIZE THE
CN CF RESODRCE DATA AND TO HIDE DATA STORAGE
S. I1 PROVIDES THEZ INTEKFACE TO PROCES3ES AND
IVES REQUIRING SUCH SERVICES AS CREATING RESOUECE
I BLCCKS; DESTRGYING RCBS; ENTERING OR ACCESSING
MANIEULATING QUEUZ ENTRIES USED TO STORE DATA
NING AVAILIBILITY, ACCESS, AUTHORIZATION, ALLOCATION
AILOCATION OF THE RESQURCES; AND MATCHING OF
ROCESS CONMUNICATION MESSAGES, */
E_RCE_HANDLER: PROC CPTIONS (MAIN);
GENLEC;
CSDCL;
RCELCL;
CASESEHN;

/%¥%% RESOURCE CONTROL STRUCTURE %%/
1 RESOURCEL. CONTROL_BLOCK (120) STATIC,

2 ASSIGNED 311511 INIT ((120) (1) '0'B),

2 CREATOK FIXED BINARY,

2 OWNER FIXED BINARY,

Z LEFT_ QU3 POINTER,

2 RIGHT QUE POINTEK,

2 EXT_NESE CHAR(S&,

Z DEVICE_STATUS B 1(1£

2 DIVICETIWANE FIXED BINARY,

2 SHARED PRIVATE EIXED BINARY,

2 CuTR_STZE FILED EINRRY,

2 PCT_TANEZ CHAR(8),

Z OPEW_ FILZ PI¥id BINARY,

2 FILECTYPE FIXED BINARY;
1 L_K_QUEUE BASED(LRQ_PTR),

27C_ICP_POINTER,

2 FTOH FIXEL BINARY,

2 10 FPIXED BINar{,

2 PRECEDENCE rIX:ED BINARY,

2 FILE DATA FIXiD BINARY,

2 ISG_PTk POINTER,

2 (_BOTTONM POINTER;

(ADDRESSOL ,ADDRESSEE,DATA,RINAKE) FIXED BINARY;
EERRCE FIXED BINARY;
(REQ_REL,C#) BITS1;;
(MSGETR, START,TEN?) "EFGINTER;
/%%¥% LOCAL SU3ROUTINE ENTRY POINIS ***/

VATID ENTRY (FIXED BINARY) KETURNS (BIT 1L
HEMOVEQ ENTKY (FIXED BINARY,BIT*]),POIVT“R ofw1ER),
INSEXT LNTRY (PiYXid BINAKY,oIT(1),POINTER,

FIXED BINARY),
LOOKU? ENTRY (FULNTER,FIXED BINAKY FIXED BINAKY),
CQUEECSIT LNIRY (FIXZD BINARY,POINYEk);

167



BEODULE NAME:

RCB_HANDLER

ENTRY POINT SPECIFICATION

ENTRY NARE: CREATE_RCE

PARAMETERS
INPUT QUTPUT TYPE CONTENTS
Type Integer Specifies rescurce tyre to be
YP g qgeated. Values are:yguEVICE,
I #FILE, #SENFOR, or #PCT.
RXName Char (8) Resource external name.
Owner Integer Owner's internal name.
Size Integer File length or nuaber of re-
source units.
S_or_P Integer Shared or private resource.
Mounted Char (8) /PCT exterrnal name - for File
and Device resources only.
Dev_Nanme Integer Device_internal name - fcr PCT
and File resources ounly.
Open Integer File status - ##AVAIL or
##NOAVL.,
T_File Integer a) Files - ##TEMPF or ##EERNF
b) PCT's - ##TENPF, ##PERUF or
##TORPF.
RIName Integer Resource internal naume.
Error Integer Error conditicn _code. Values:

ENTRY POINT LDESCRIPTIION

a) 101 - invalid resource type
b) 102 - KCB unavailable

c) 103 - invalid resource€ name
d) 104 - unallccated rescurce.

This entry pcint is used to create an RCb of the tyrpe
specified and to return the internal name. Only system
Froc=2sses may invoke thlis entry point.
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gETRY POINT IMPLEMENTATION

. — e — e e R e e -

/#****************************
THIS ENTRY FOINT TO RCB HANDLER IS UTILIZED TO CREATE AN
RC3 OF TIHE TYPE SPECIFIED; TO ENTER THE DATA IN THE
VARIOUS RCE FIELLS; TO RETURN THE RCB INTERWAL NAME,
“RINAME"; AND TO RETURN AN ERROR CODE, “ERRORM. */
CRZATE_RCB: ENTRY(TYPE,RXNAME,CWNR,SIZE,S OR_P,MOUNTED,
DEV_NAﬂE;OPEN,T-FILE,RINALE EXROR) ;
DCL éTYPE,OWNR,SIZE DEV_NAME,OPEN,CREATR,LIMIT,I)
IXED BINARY;
DCL {RXNAME,MOUNTED) CHAR (BE;
2CL (S_OFK P,T_FILE) FIXED BINARY;
DCL SYSPKO BIT (1) ;
,%%% DISENABLE ALL INTERRUPTS *%¥%/
CALL ERIBITIVE_INTERRUPT_DISENABLER(ALL_INT,SAVEINTS);
CREATE=CURRENT_PROCESS(SYS PROCESSOR) ;
IF ((TYPE < 1) % (FYPE Eb THEN DO}
ERROE = 101; GO TO RETURN1; END;

DO_ACTION_OF CASE(TYPE);
CASE(1): I=1; LIAIT=SEM_LIMIT; ENDCASE;
CASE(2): I=DEV_L_LIMIT; LIMIT=DEV_U_LIMIT; ENDCASE;

CASE(3): I=FILE_i_ LIHIT; LIMIT=FILE_U_LINIT; ENDCASE;

CASE(4): I= PCT_L_LIMLIT; LIMIT= PCT_U_LIHIT; ENDCASE;
END_GF CASES,

DO WHAILE { ASSIGHED (1)) éI <= LIMIT)& I=I+1; END;

IF (I > LIHIT) THEH DO ER O0R=102: & RETURN1; END;

ASS GIED{I) = TRUE;

CREATOE (L) = CREATR;

OWNER(I) = OWNR;

LEFT QUE(I; , RIGHT QUE(I) = NULL;

EXT WAME(I) £ RXNANE;

DEVICE_INAMEéI& = DEV NAME;

DEVICEZSTATUS(I) = ##G0;

SHARED_PEIVATE (I) = S_OR_P;

CNTR S;ZE{I) = 5IZE;

PCT NAﬁEé ) = MOUNTLD;

OPEER_FIL {1) = OPER;

FILE TYPE(I) = T _FILE;

RINAGAE = 1;
GO TC EETURKY;
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ENTRY POINT SPECIFICATION

NODULE NAME: RCB_HANDLER ENTRY NAME: RCB _MATCH
PABAUETEES

INPUT OUTPUT TYPE CONTENTS

Addressor Integer Internal name c¢f the process

which did a Regquest/Release.

Addressee Addressee Integer To which process the Reguest
or Release was addresse

Semaphore Integer Internal name of the message
: semaphore used in the Reguést
or Release. .

M_Etr Pointer Cualifies the Regquestor's nes-
- sage buffer ox the temporary
buffer from an unmatched

Release.
o}’ Bit (1) Left or Right ueue identifier
Values: #LEFT for an 1nccming

Request or #RIGHT for an in-
coming Release.

Match Bit (1) Boolean which identifies to
the invoker if a match has
been found.

Error Integer Error conditicn code. Values:
a) 103 - invalid resource name
b) 104 - unallccated resource.

EXTERNAL CALLS NADE BY OTHER MODULES
NAUE PHRPOSE

Allocator To determine if there is an outstanding
Release or Request which matches a cur-=
rent Rejuest oOor Release, respectively.

This entry pcint has been implemented to facilitate the
allccetich of resources and matching of intergprocess
communication messages. In this implementation, the actual
technigucs used tc perform the services ilndicatced above and
the nature of the gueues are hidden from the grocesses;
hense modification has been simplified.
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ENIRY POINTI IMPLEMENTATION

/*****************************
THYXS ENTRY FOINT TO RCB HANDLER IS UTILIZED BY THE MESSAGE
ALLOCAICR 10 DETERMINE IP A REQUEST/RELEASE HESSAGE
MATCHES A QUEJED-Up RELEASE(REQUEST MBESSAGE. MADORESSORY,
"ADDRESSEED, "SEMAPHOKEY, AND HQw¥ MUST BE SPLCIFIED
BY THE CALLING FRGCEDURE. IF A HATCH IS NOT FOUND YMATCH"
IS SET 10 FALSE. IF A NAICH IS FOUND = UMATCEM TS SET TG
TRUE AND U PTRU(NESSAGE POINTER) AND WaDDRESSEEN AXE
SET TC THE VALUES STORED IN THE QU uE * /
PRINITIVE_RCB_MATCH: ENTRY (ADDRESSOR,ADDRESSEE,SEMAPEORE,
M_PTR,Q#%, HATCH, ERROR) ;

DCL SEMAPHORE FIXED BINARY,
M ETE POINTEK,
MITCH BIT (1) ;

,¥%%* DISENABLE ALL INTERRUPIS %/
CALL PRIBITIVE INTERRUPT_DISENABLER(ALL_INT,SAVEINIS) ;

MATCH = FALSE;
IF (VALILD (SEMAPHORE)) THEN DO;
IF (C#4 =4LLFT) THEN START = RIGHT_QUE (SEMAPHORE) ;
ISE START = LErT QUEéSEdAPHOREL
IF (START = NULL) THEN GC TO RETURN2;
TEMP = SIART;
IF (RDDRESSck = 0) THEN
DO WHILE_( ﬂ(ézzmy—> T0 = 0£I(LEIP >TO = ADDRESSCR))) ;
IF (Tedp->Q BOTTON = START) THEN GO TO ZETURNZ;
ELSE TEMP = TENP->Q_BCTTOM;
END; .
ELSE
DG WHILE(ﬂ((iTEME—>To = ADDRESSOR) | (TEMP-> TO = 0))
& (TENP->FROM = ADDRESSEE)));
IF (TENP-> Q_BCGTTOM = STARTE THEN GO TO RETURN2;
D ELSE TEMP = TEMP -> Q_BOTTOM;
LDDRESSEE = TEMP->FROM;
N_PTR = IE#P-> MSG_PTR:
MAICH = TRUE ;
CALL BEMCVEQ (SENMAEHORE, (~Q#),TEMP,START) ;
fggz TEME -> L_R_GULUE;
A []
GO TC RETURN2;
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MODULE NAME: RCB

ENTRY POINT SPECIFICATICN

HANDLER

PARAFETERS

INPUT OUIPUT

¥YPE

-

ENTRY NAME: RCBPUTQ

CONTENTS

RINane
Reg_Fkel

Addressor

Addressee

Pri
MsqFtr

Data

EHTIEY POINT DESCRI

Integer
Bit (1)

Integer

Integer

Integer

Pointer

Integer

PTION

Resource internal name.

ucue identifier. Values are:
LEFT or #RIGHT,; #0S or 4USER
for the ready active queue:
#REDYA.

Internal name _cf the process
being inserted in the gqueue.

Internal name of the frocess
to which the message 1s ad-
dressed; or the semaphore to
be used 1in reply to a file
creation task.

Priority of the process teing
queued.

Qualifies the fprocess's nes-
sage buffer.

a) Dummy file internal name
for outstanding file crea-
tion requests. .
#4READ or ##WRITE fcr file
OEen reguests_which were
allocatéd (file left_que)
#4READ or ##WRITE IOT un-
allocated o
##READA or
allocated,

b)

c)
€n requests;
#4RITA for un-

sacrificed file

ogen reguests; ##RLADS or

$##WRITS for allocated, but
sacrificed, file open re-

quests; @na ##¥wR1TH fcr an
outstanding file open for

write acceSs to non-owhed,
shared file.

Thies entry pcint is invoked to erter a process by priority
into a specified queue and to save specific data.
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NTRY POINT IMPLEMENTATION

JF K % R K kX k k K K Kk Kk k & %k & Kk ¥ x ¥ ¥ & k & k k ¥ %
THIS ENTRY EOINT 70 RCE _HANDLER IS USED TO ENTER A
PACCESS ("ADDREGSORM) “BY PRIORITY (MBKIM) IN'A SPECIFIED
QUEUs (MBEC REL') FOK THE RESCURCE SPECIFIFD BY MRINAHEN.
i ADDRESSORY, YADDRESSEEM, MPRI", “HSGPTR", AND "DATAW ARE
STCREL IN THE APPROPKIATE QUEUE ELEMENT FIELDS. %/
RCEPUTC: ENTRY (RINAME, REQ_REL, ADDRESSOR,ADDRESSEE,IRI,
GPTE,DATAEXROR) ;
DCL ERI FIXED BINAKY; .
/%%% DISENAELE ALL INTERRUPTS *¥*%

CALL ERIMITIVE_INTERRUPT_DISENABLER(ALL_INT,SAVEINTS);

IF (VALIL (RINAME)) THEN DO;

ALLOCATE L _R_CUEUE SET éLRé_PTR);

LRQ_ETR -> FRGH = ADDRESSOKT

IRG FIR -> T0O = ADDRESSEE;

LRQ_FIR -> PRECEDENCE = PRI;

LRO_ETR -> FILE DATA = DATA!

LRC_ETIR -> MSG_PTR = MSGPIR;

%ﬁ%f INSERT (RINAME,REQ REL,LRQ_PTR,PRI) ;

GO 10 RETURN3;
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ENTRY POINT SPECIFICATION

MODULE NAME: RCB_HANDLER ENTRY NAME: RCBGETQ

PARAMETEES

INPUT OUIPUT TYPE CONTENTS _

RIName integer Resource internal nane.

Reg_Ekel Bit (1) ueue identifier. Values are:
LEFT, #RIGHT, #0S, and #USER.

Addressor Integer Internal name ¢of process to be

removed from the queue.

Addressee Integer Data stored in the TO Field
of the queue.

MsgPtr Pointer Process message buffer pcinter

Data Integer Data stored in the File_Tata
Field of the gueue.

Found Bit (1) Indicates if the specified
process was found.

Q_Empty Bit (1) Queue status after removal.

Error Integer Error conditicn code. Values:
a) 103 - invalid resource name
b) 104 - unallioccated resource.

ENTEY_POINT DESCRIPTION

———— ——

This entry is invoked to remove a process and associated
data frcu the specified resource queue. The data is returned
to the invoker and the gqueue elemént is deallocated.
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ENTIRY POINT IMPLEMENTATION

/#****#*****#*****************
THIS ENTRY POINT TO RCB HANDLER IS USED TG REMOVE A
PROCZSS (WADDRESSOR™) TROH THE SPECIFIED QUEUE (WREQ RELY)
ASSOCIATED WITH THE RESOUKCE SPECIFIED BY “RINAME". THE
DATA STCREL IN THE FIELDS OF THE QUEUE ZLEMENT IS RETURNED
IN "MSGPTR"™ AND "DATA" IF THE PROPEK QUEU: ELEMENT IF
FOUND. "FOUND™ IS SET TO TRUE OR FALSE INDICATING THAT
THAT THE ELEMENT HAS OR HAS NOT BEEN REHMOVED. WQ EMPTY"
INDICAIES 1EE STATUS OF THE CUE AFTER THE ELEMENT HAS
BEEN REMOVED. */
RCEGETC: ENTRY (RINAME,REQ REL, ADDRESSOR, ADLRESSEE,NSGPTR,
DATA, FOUND 0. _EMPTY, ERKOR) ;

‘'DCL (FOUND,Q_EMPTY) BIT(1);
**%% DISENABLE ALL INTERRUPTS **%/

CALL PRIMITIVE_INTLKKUPT_DISENABLER(ALL_INT,SAVEINIS);
FCUND, O_ENPTY = FALSE;
IF VALI (RLNAME)) THEN DO;
IF (FEQ Rcl =#LLFT) THEN START = LEFT_QUE (RINAME) ;
ELSE START = RIGHT_QUE(RINAML%
1F éSIART = NUOLL) THEN GO IO RETURNU;
TEME = START —-> Q BOTTON;
DO WHILE ((TEMP ~E START) & (TEMP-> FROM == ADDRESSOR)) ;
END TENP = TEMP -> Q_ROTTOM;
)
IF {TEMP -> FROM -~= ADDRESSOR) THEN GO TO RETURN4;
ADDRESSEE = TEHP -> TO;
MSGETR = TEMP => USG_PIR;
DAT& = TINP => FILE DATA;
CALL REMOVEQAPINAML,ALQ REL, TEHP,START) ;
IF (STARI = ULL) THEN"D_ENPTY = TRUE;]
FREE TEME -> L_R_CUEUE;
FOUNL = 4iRUE;
END;
GO TO RETURNU;
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ENTRY POIN

T SPECIFLICATION

MODULE NAME: RCB_HANDLER ENTRY NAME: RCB_TRANSFERQ
PARAMETERS
-INPUT OUTPUT TYPE . _CONTENTS
RIName Integer Resource internal nane.
Q# Bit (1) ueue identifier. Values are:
tLEFT or #RIGHT
PINam= Integer Process internal name which is
being transierred
Ing_Fin_ Bit (1) Status ofg# after transfer.
Stat ‘
Newg Bit (1) Status of opposite queue be-
Start_sStat fore transfer.
Xfered Bit {1) Status of transier.
Error Integer ELror condition code. Values:
- invalid resource nane
b) 104 - unallocated rescurce.
ENTEK NI _LESCRIPITON

This entry pcint is invoked t
gueve of an ECB to the opposi
fetura tne status of both gue
respectively.

from one
and to
transier,

0 transfer a Erocess
te queue of that RCB
ves alfter and betore

176



ENTRY POINT IMPLEASNTATION
JF Ok Rk % % k % k % % & k % % %k ¥ ¥ k k ¥ ¥ ¥ kK ¥ * £ ¥ ¥
THIS ENTRY EOINT TO KCB HANDLER IS USED TO TRANSFER A
BROCESS (WEINAKEY) FxOM ONE CUE (Mg#®) of AN RC3
AUEINAREY) TOTIHE OTHEK CUEUE. “XFERED! INLICATES THAT
HE OPERATION HAS/HAS NOT BEEN PERFORMED. YINQ FIN_STAT®
INDICATES THE STATUS OF "Q#" AFTEE THE TRANSFER.
YNEWQ START_STAT" INDICATES THE STATUS OF THE QUEUE
OFPOSITF “(F" BEFCRE THE TRANSFER. */
RCB_TRANSFERQ:  ENTRY (RINAME, O PINAHE,INQ FIN_STAT,
NEWQ_START_STAT,XFERED,£RROR) ;
DCL EINAME FIXED BINARY;
DCL (INQ_FIN_STAT,NEWQ_START_STAT,XFERED,NEWQ) BIT (1);
LEL (STARTI1,START2) POINTER;™ :
/%%% DISENABLE ALL INTERRUPTS *%%/
CALL ERIMITIVE_INTEREUPT_DISENA ER(ALL_INT,SAVEINIS);
XTEREL = FALSE;
I7 (VALIC(RINAHE)) TEEN DO;
IF (C# = $#LEFT) THEN DO;
S1AKT1,TEMP = LEFT_QUE (RINAME)
STBETZ'= KIGHT_(UETRINANE) ;
ELSE DO;
START1,TENP = RIGHT QUE{RINAME);
L START2'= LEFT_QUE (RTNANE); |
D;
I7 (STARTI2 = NULL) THEN NEWQ_START_STAT = ##CLOSE;
2LSF  NEWQ_STAKT STAT = ##O0PEN;
CaLL LOCKUP{TLNP,PINAME,IDPOS) ;
IF (IEQS = G) THEN GG TO RETBANS;
CALL REHOVQ(RINANE O TEHD,STARD1);
I3 (STAKIT = NULL) THREN Ing FIN STat = #4CLOSE;
3LSE INC_FIN_STAT = §4OPEN?
NEWC = - 0Q%;
DKI = TENP ~> PRECEDENCE;
CALL INSERT (RINAUL,NEWQ,TEAP,PRI) ;
XFERED = TxzUE;
END;
GO 1C EETIURNS;
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ENTRY POINT SPECIFICATION

MODULE NAME: RCB_HANDLER ENTEY NARE: RCB_FIND

PAKAMZETERS

INPUT OLTPUT TYPE CONTENTS -

RCB Integer Resource internal name.

Q¥ Bit (1) ueue identifier. Values are:

LEFT or #RIGHT.

Findop Integer Ogeration identifier, Values:
#FNDOP1, #FNDOP2, #FNDOP3,
#FNDOP4, and #FNDOPS.

Posit Posit Integer Position in queue to Lte sam-
pled or in which the [frocess
was found.

PINam PINam Integer Internal name of process to
be found or which was found at
the specitied fposition. -

Datparm Datparm Integer Data found or to be entered.

Pri Integer Priority of the process in the
queue.

Error Integer Error condition code. Values:
a 3 - 1nvalia resource name
b) 104 - unallocated resource
c) 108 - ipnvalid operatica.

—_— e m——— e -

This entry pcint provides such services _as searchin
A _prccess and returning position and data, sanmp
sgec1zled positicn in a queue, and modifying data in a queue
€

for a

crent.

.a queue
ing~a
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ENTRY POINT_IMPLEMENTATION

* %k ok X% k& Xk ¥k ¥ k¥ Kk k Xk Kk ¥k ¥ k ¥k X ¥ ¥ & X %k x X *x %k
IS ENTRY POINT TO RCB HANDLER IS USED TO DETERMINE THE
EUE f“#Q"% POSITION ("“POSIT") OF A PROCESS ("“PINAM")

\D ENTER CR GET A COPY OF DATA. THE "PINAM", 'POSIT", OR
TH FNAY BE SPECIFIED TO SELECT A SPECIFIC PKOCESS, afiy
OCESS AT FOSITION ("POSIT") OR A SPECIFIC PROCESS AT
SPECIFIED POSITION. */
B_FINL

: ENTRY (RCB,Q#,FINDOP, FOSIT,PINAM,DATPARM,PRI,
ERROR) ;

DCL (RCB,F¥INDOP,POSIT,PINAM,DATPARYN,IPCS) FIXED BIMNARY;

,¥%¥ DISENABLE ALL INTERRUPTS *x%/
CALL ERIVKITIVE_INTERRUPT_DISENABLER(ALL_INT,SAVEINIS);

IF (VALIL(RCB)) THEN DO;
IF ((FINDOP < 1) | (FINDOP > 5)) THEN DO;
ERROR = 108;

GC 10 RETURNG;

END;
IF (Q# =4#LEFT) THEN START = LEFT_QUE(RCB);
ELSE STAERT = RIGHT_QUE(RCB) ;
I? (START = NULL TheN DO;
DAIEARM, POSIT = 0;
GO T0 FETURNG;
END;

" IPOS = ECSIT;

DO_ACTION_OF CASE (FINDOP) ;

CASE(1): /% FIND THE PROCESS SPECIFIED BY PINAM 2¥D
RETUKN THE POSITION AND FILE_DATA */
CALL LOCKUP (SIAKT,PINAIN,IPOS) ;
IF (IPOS = % THEN DATPARA, PRI = 0;
ELSE DO; DATPAKM = STARY —-> FiLE_DATA;
PRI = START -> PRECEDENCE; END;
EOSIT = IEOS;
ENLCASE;

CASE(2): /% FIND THE PROCESS SPECIFIED BY PINAM AND
_ ENTEX THE DATA IN DATPARM, RETURN TH
POSITION IN THE QUEUE %/
CALL LOOKUP (STakT,PINAL,IPOS) ;
IF (IPOS -~= 0) THdiN START -> FILE_DATA = DATPARN;
EOSIT = IEOS;
ENLCCASE;

2k
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CASE(3): /* FIND THE SPECIFIED PROC AT THE SPE CIFIED
POSITION AND RETURN FILE DATA .
CaLl QUE“OSIL(’“O «START) ;
IF ((IPOS = o% (PINAM == START -> FROM) ) THEN DO;
. LATPAKM, PRI = 0;
ERROR = 108;
ENT;
ELSE po; DATPARA = START -> FILE_DATA;
PRI = START -> PRECEDENTE; ERfD;
ENDCASE;
CASE(4): s* FIND THE SPECIFIED PROCESS AT THE
SPECIFIED POSITION AND ENTER THE DATA
IN DATPARM */
CALL GUEPOSIT(IPOS,START);
IF E(IPOS =0) | (PINAM ~='START -> FROM)) THEN
RROR = 108;
ELSE
START -> FILE_DATA = DATPARN;
ENLCASE;

CASE(5): /* FIND AND RETURN THE PROCESS NAME AND DATA .
AT THE SPZCIFIED POSITION *
CALI QUEPOSIT (IPOS,START) ;
(IPOS = 0) THEN PINAN, DATPARH PRI = 0;
ELSE DO;
PIKAM = START -> FTROHU;
CATPLAEKM = START -> FILE DATA,
ENERI = STAKT -> PRLCFULNCE
LCASE;
CE_CASEs;
C

RETURNG;

EN
END
ENDT
GO T
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ENTRY POINT SPECIFICATION

MODULE NAME: RCB_HANDLER ENTRY NAME: FIND_INAME
PARAMETEES

INPUT __OUTPUT TYPE CONTENTS

Type Integer Resource type identifier.

Values: #pPCT, #DEVICE, #FILE
and #SEMFOR.

RXName Char (8) Resource external nanme.
EIName Integer Resource internal name.
Error Integer Error conditicn code. Values:
a) 101 - invalid resource type
b) 111 - unidentified resoulce

external nanme.

ENTEY POINT TESCRIPTICN

This entry pcint finds ard returns a resource intermnal name
when ngVIGQG a valid external name for a resource for wvwhich
an RCB has been created.

ENTRY POINT IMPLEMENTATION

/*****************************
THIS ENIRY POINT TC KCB HANDLER RETURNS THE INTERNAL NAME
OF A RESCURCE ("RINAUWE'Y) WJHEN GIVEN THXE EXTERNAL NANE,
é"RXNAME"L AND THE RESOURCE CLASS (“TYPZE'") PROVIDED A

ESOURCE £Y THAT NAKE HAD BEEN CREATED. */
FIND_INAME: ENIRY (TYPE,RXNAME, RINAME,ERROR) ;

DCL (EASE,TIOP) FIXED BINARY;

/¥%% DISENABLE ALL INTERRUPTS *%¥x*/
CALL ERIUITIVE INTCRKUPY_DISENABLER(ALL_INT,SAVEINIS);

IF (IYPE = #SEMFOR) THEN DO; BASE = 58N I LIHLT;
END TOP = SEA_LIRIT,;
8D :

3
ELSE IF (TYPE = #FILE) THEN DO; BASE = FILE L LIMIT;
£iD TOP = FILE U_TIMIT;
ELSE IF (TYPE = #LEVICE) THEN DO;
BASE = DEV_L_LIKIT;
TOP = DEV_U_TLIMIT;
END,
ELISE IF (TYPE = #PCT) THEN LO;
BASE = PCT_L_LIKIT;
702 = PCT_U_TINIT;
END;
ELSE DO; ERROK = 101:
GO TO RETUQ’N?7; END;
EXT_NAHE(L)); END;

I = PASE TO TOP WHILZ (EXNAME ~=
(I > 10F) TURK EXROKR = 111;

E RINAME = 1;

T0 RETU&NT;
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ENTRY POINT SPECIFICATION

MODULE NAME: RCB _HANDLER ENTRY NAHME: DESTROY RCB
PARAMETEES

INPUI QUTPUT TIPE CONTENTS .

RINape Integer Resource internal name.
Addressor Integer Internal name of the process

destroying the resource.
ProVec nteger List of processes found cn the
ectcr jueues Oof the resource being

destroyed.

I
v

Error - Integer Error_conditicn code. Values:
a) 117 - process not autho-
rized to destroy the re-
source. .
b) 103 - 1invalid resource name
c) 104 - unallocated rescurce.

ENTEY_PCINI_DESCRIPTION

This’entr¥ pcint is invoked to destroy a specified rescurce
provided the addressor is the owner or the creator of the
resource. Any process on the resource gueue 1s returned to
the invoker fcr proper disposition.
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ENTRY POINT IAPLEMENTATION

J¥F ¥ F X ok % Xk X ¥ ok x ¥ ¥ ¥ X ¥ x ¥k X ¥ ¥ ¥ ¥ ¥ ¥ ¥ %
THIS ENTRY POINT fO RCB HANDLER IS USEL TO DESTRCY
A SPECIFIED RCB ("gINAME®"). THE PROCESS REQUESTING
DESTRUCTIGCN ("ADDRESSORY) MUST BE THE CREATOR OF THE
RCE OR AN Ega0OR IrOR THAT PROCESS IS RAISED. ALL
PROCESS INTZRNAL NAMES QUZUED ON THIS RCE ARE
IDENTIFIED BY SETTING A 3IT FIELD IN EROVEC TO TEFUE.
THIS VECTOR IS UTILIZED BY THE INVOKING PROCESS O
RELEASE MESSAGES TO THE SUPERVISOR CCNCERNING THE
NOKN—-EXISTANCE OF THIS RESOURCE AND THE PROCESSES
USING IT. */

DESTROY_RCB: ENTRY (KINAME,ADDRESSOR,PROVEC,ERROR) ;

DCL QNR BIT(1) ;
CCL EROVEC (*) BIT(1);

/%%% DISENABLE ALL INTERRUPTS %%/
CALL ERIMITIVE INTERRUPTI_DISENABLER(ALL_INT,SAVEINIS);
IF (VALID(RINAME)) THEN DO;
IF {(ADDRES30R == CREATORJRINAFE;%I
ADDKESSOR ~= GWNER (RLNANE))) THEN DG;
ERROR = 117;
GO TO RhTURNB;END
iF (( g ggE(RINAME) ~=NULL) { (RIGHT_QUE (RINAME) -=NULL))
HEN"DO :
"PROVEC (0) = TRUE;
QER = #LsFT;
START = LEFT_QUE (RINAME) ;
DO J = 1 70 2;
DO WHILE (START ~= NULL);
TENP = START -> Q_TOEF}
IF (TE#dP -> FROM == ALDRESSOR) THEN
PROVEC (TEWP -> FROM) = TRUE;
CALL REMOVEQ (RINANE,QNR,TENP,START) ;
ENDFREE TEMP -> L_R_QUEUE;
START = RIGHT QUE{RINAME);
QNK = #RIGHT;
END;
END;
IGNED (RINAME) = FALSEL;

ASS
END,;
GO 10 BETUERNS;
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ENTRY POINT SPECIFICATION

MODULE NAME: RCB_HANDLER ENTRY NAME: RCB_CHARDAT
PARARETEES

INPUI ___ _OUIPUT TYPE CONTENTS

RIName Integer Resource internal nane.
PutGet Bit (1) Operation identifier. Values:

#PUT or #GET to enter or get
a ctopy of data, respectively.

Field Integer RCB field identifier. Values:
a) #PCTNAM - BCT external naume
b) #XNAME - external name.

Cdata Cdata Char (8) Transfer of character data.
Error Integer Error conditicn code. Values

a) 103 - invalid resource name

b) 104 -~ unallocated resource.

ENTEFY POINT DESCRIPTION

_—,.-_..--.—__——__

Inveked to access character type data. Implemented as a
generic entry point to Primitlve_RCBData.

ENTRY_ POINI_IMPLEMENTATION

% ¥ ¥ Kk ok ok ok ok & o % ok ok ok X ok ¥ % X % ok ¥ Xk ok * X ¥k ¥
THIS ENTRY POINT TO RCB HANDLZIR IS USED T0U ACCESS
CHAKACTER TYPE DATA. "RINAMEY" SPECIFICES THE RC3 NUMEER;
WEUTGET" SPECIFIES THE OPERATION TO BZ PERFORMED é#EUT OR
#GEI&'_?FIELD“ SPECIFIES THE RCHB FIELD (DErINED BY THE
#VAR AELES); AND “CDATA" CONTAINS THE DATA TO BE ENTERED
OR IS SET 10 TH& VALUL TO BE RETURNED. *
DCL FIEID FIXED BINARY;
DCL PEUTGET BIT(1);

RCE_CHARLCAT: ENTRY (RINAME,PUTGET,FIELD,CDATA,ERKOR) ;
LCL CDATA CHAR(8) ;

/¥%% DISENABLE ALL INTEKRUBTS *%%/
CALL ERIMITIVE_INTLEEUP T_DISENABLER(ALL-INT,SAVEINIS);
IF (VALIE(RINAME)% TLEN DO
DO_ACTION OF CASE(FILEL DL,
TASLE(1)T IF (2UTG .1:&9 I% THEW LXT NAXE(RINAME) =CDATA;
ELSE CDATA = EXT_NAHE (RINTHME) ;
ENCCASE;
CASE(2): IF (PUIGLT=#PUT) THEN PCT_NA®E(RINANE)=CDATA;
ELSE Cbaia = DCT_NAME(KIWAME);
ENCCASE
END_GCF_CASE3!
END
GO 1O RETURNO;
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ENTRY POINT SPECIFICATION

MODULE NAME: RCB_HANDLER ENTRY NAME: KCB_FIXBLAT
PARAMETERKRS

INPUT __OUTPUT TYPE CONTENTS

RIName Integer  Resource internal name.
PutGet Bit (1) Operation identifier. Values:

#PUT or #GET to enter or get
~a copy of data, respectively.

Field - Integer RCB field identifier. Values:

a) #CRATR - resource Creator
b) #OWNER - rescurce Qwher
c) #DINAME - Device internal
name )
d) #CNT_S%Z - Counter or file
lengfh . 4
e) #OFILE - Ogen_Flle data
f) #S_OR_P - SharTed_Private
g) #TFILE - File_Type data.
Fdata Fdata Integer Transfer of integer type data.
Error Integer Error conditicn code. Values:
b; 103 - invalid resource nanme

104 - unallocated rescurce.

ENTEY PCINT LDESCRIPIIOCN

—— e e i e e e

Invoked tc access integer type data. Implemented as a
generic entry point to Primitive_KCEData.
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ENTRY POINT IMPLEMENTATION

——

ECIFIES THE RCB FIELD (DEFINED B
"2DATA" CONTAINS THE DATA IO BE
THE VALUE TO BE RETURNEL %/
RCE_PIXEDAT: ENTRY (RINAME,PUTGET,FIELD,FDATA,ERROR) ;

DCL FDATA FIXED BINARY;

e
=4
1

/%%% DISENABLE ALL INTERRUPTS ***ﬁ
CALL PRIMITIVE_INTERRUPT_DISENAE L B (ALL_INT,SAVEINIS) ;
IF (VALID(dIVAﬂE % THEN DO;
DO _ACTION CAS érILLDL
TASE(1)T BUT = ?LTETHEN CREATCR (RINAME) =FCATA;
FLsi EDATA - CREA OR (RINAHE) ;
ENLCASE
CASE(3): IF (PUTGET=#PUT) THEN OWNER (RINAME) = FLATA;
ELSE FDATA = OWNEER (RINAHE) ;
_ENLCASE;
SE(3): IF (PUTGET = #PUT) THEN
DEV ICE lNAMEéBINAME) = FDATA;
ELSE FDATA = DEVICE_THAME (RINANE);
ENLCASE;
CASE(4): 1IF (PUTGET = #PUT) THEN
CNTR _SIZE(SINAME) = FDATA;
ELSE FDATA = CNTR_SIZE({RINAHF)
ENLCASE;
CASE(5): IF (PUTGET = #PUT) THEN _
OPEN_FILE (RLNAUE) = FDATA;
ELSE FDATA = OFEN_FILE (RINAME);
ENLCCASE;
CASE(6): IF (PUTGET = #PUT) THEN
SHARED PRIVATEF (RINAME) = FDATA
ELSE FDATA = SHARLD _PRIVATE (RINAKE) ;
ENLCASE;
CASE(7): iF (PUIGET = #PUT) THEN
FILE TYPE (KINAME) = FDATA;
ELSE FDATA = FILE_TYPE (RINAME);
ENLCASE;
END_0F_CASES;
END;
GO 10 RETURN10;
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ENTRY POINT SPECIFICATICN

MODULE NAME: RCB_ HANDLER ENTRY NAME: RCB_BITDATA

PARAMETERKES

INPUT OUTPUT TYPE CONTENTS

RINane Integer Resource interpal name.

PutGet Bit (1) Operation idertifier. Values:
#PUT or #GET to enter or get
a copy of data, respectively.

Field Integer RCB field identifier. Values:
a) #DSTAT - Device_Status data
b) #L_QUZ - left Que status
c) #KTQUE - Righ¥_Que status
d) #A3GND - AsSigned data.

Bdata Bdata Bit (1) Transter of bits data.

Error Integer Error condition code. Values:

e R L e -

Iavoked fcr transfer of bit t
generic entry point to Primit

187

a) 103 =~ 1invalid resource name
b} 104 - ynallocated rescurce.
c) 107 - invelid put operation
attempted in _gueue header
d) 119 - invalid put operation
attempted 1in assigned rield
yre data. Inplemented as a
ive_RrCHhData.
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RCE_BITLATA: ENTRY (RINAME,PUTGET,FIELD,BDATA,ERROR);
DCL ELATA BIT(1);

A¥%% DISENABLZ ALIL, INTERBRUPIS *x*%k
CALL PRIMITIVE_INTERRUPT_DISENABLER (ALL_INT,SAVEINIS);
IF (VALILD(RINAEKE)) THEN DO;
DC_ACIICN_OF CASE(FIELD);
CASE(1)T IF (PUIGET = #PUT& THEN
DEVICE_STATUS (RINAME) = BLATA;
ELSb BDATA = DEVICE_STATUS (RINAUE);
ENCCASE
CASE(2): IF PUTGET = #PUT) THEN ERROR = 107;
ELSE IF (LEFT_CUE(R INAHE% = NULL% THEN
DATA = TRUE;
ELSE BDATA = FLLSE;
ENLDCCASE;
CASE(3): Ir (PUTGET = #PUT) THEN LRROR = 107;
ELSE IF (RIGHT‘QUE(RINAME% AR NUL% UTHEN
- E;
ELSE BDATA = FALSE,
ENLCASE;
CASE(d4): 17 (PUTGET= #PUT& TEEN ERROR = 119;
ELSE BDATA = ASS GNED(RINAME),
ENLCASE;
END_CF_CASES;
ZND;
GO TC RETURN11;



LOCAL PROCEDURES
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/***#*****;*******************
THE FOLLCWING LOCAL PROCEDURES ARE USsD TC PERFORMN
FUNCTIONS WHICH ARE COMMON TO SEVERAL ENTRY POINTS */

* %k %k %k %k Xk %k X %k ¥k ¥k ¥k % %k %k % X ¥k ¥ ¥ Xk F k ¥ ¥ ¥ ¥ X ¥k

VALIL CHECKS THAT YRCBENR" IS WITHIN RANGE AND THAT THE
RCE IS CURRENTILY ACTIVE. *

VALID: PEOC(BCBNR) RETURNS (BIT (1)) ;
DCL &sCBkE FIXED BINARY

IF ((RCENE < 1{
ECENE > SEN LIMIT} (RCBENR < DEV'L LIHIT{& {
FECENR > DEV_U_LIN T% & (RCBNK < FILF_L_LINIT |
(KCBNg > FILE_U_LIaIT) & éRCHIE < BCI-LTLINIT [
RCBNE > PCT_U LIMLT‘% THEN DO;
KROR = 1033~ RETURN(FALSF); END;
IF éﬂASSIC ED&PCElR; THEN DO;
EROR = 104; RETURN(FALSE); END;
EETUEN (TRUE) ;
END VALZD;
/*****************************
REMOVEQ REUQVES HE QUEUZ ELEUENT "ELﬂT"! FROM THE (UEUE
("QNUE'% 4SSOCIATED WITH THE RCB NUMBER (WRCB"). WTOFELMT"
SEECIFIES THE TOP ELEMENT IN THE QUEUE. *
RELOVEG: EROC(RCB,QNUN,ELHT, IOPETN“)
DCL™ Cdul PIT (1),
(ELl1,TCPELET, TEMP, TEMP1) POILNTER,
RCB FIYED BINARY;
{EMP = ELNT;
TEKE1 = TOPDLMT;
IF ((%Egﬁ BOTOPELMT) & (TEMP => Q_TOP = TOPELMNT))
f* REYOVE THE ONLY ELEMENT I¥ THE ?UEUE */
F égnum =3%LEFT) THiN LEFT_QUZ (RCB) ,TOPELMT = NULL;
ELSE RIGHT_CUE(RCB), TOPELHT = NULL;
RETURN;
END;
ELSE 'TO;
IF (iEMP1 = TENE) THEN
{x KENOVE THE TOP ELEMENT IN THE CUEUE */
F (ONUH =wLEFTb THEN
LEFT QUE(RCB) = TEMP =-> Q_EOTTOM;
ENDELSE KIGHT QUE (KC8) = TEMP -> (_EOWTOMN:
/% RESET THE QUEZUFE LINKAGE TO REMOVE THE ELEMENT %/
TEUPT = TEMP =-> Q BOITOU;
TENP1 -> ¢_TOP = TEAP -> Q_TOP;
TEAP1 = iiflp -> Q_TOP;
TESE1 -> ¢ _BOTTOX = TEMP -> Q_BROTTOHN;
EETUKN;
END wEHOVEQ;
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/*********************
QUEPOSIT KETURNS THE POINTER TO THE PROCES
POSITICN SEECIFIED BY "IPOS" IN THE QUEUE
WSTART". WSTART" IS SET TO THE RETURN POIN
PECCESS IS FCUND ELSE "IPOSW IS SET TO ZER
QUEPOSIT: PBOC(IPOS STA pzé.
DCL (IPOS FIXED BINARY,
(START,TEME) POINTER;
TEMP1= START -> Q_BOTTOM;
I=1;
Do WHILE ‘él < IPObL ATEME ~=" START) ) ;
TEME = TEMP -> Q_bOTTOM;
I =1+ 1;
END;
IF (1 = POS£ THEN /% DONE */ START = TEMP -> (_TCP;
ELSE s* NOT DONE */".IPOS = 0}
RETUEN;
END QUEEOSIT;
RETURN1: AETUKN2: RETURN3: RETURN4: RETURN
RETUKN7: KETU&NE8: RETUEN9: RETURN10: RETUK
,**% ENABLE THE INTERRUPTS **%*/
CALL ERISITIVE_INTERRUPT_ENABLER (ALL_INT

END FRIMITIVE_RCB_HANDLER;
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MODULE SPECIFICATION

NAME: JINTERRUPT ENABLEE ~ TYPE: PRINITIVE

PARAMETEES

INPUT OUIPUT TYPE__ CONTENTS

Interrupt Integer If not zero, it identifies the
interrupt to be enabled.

Save_int Integer If interrupt is zero, it iden-

Array tifies all interrupts to be

enabled. -

%%%EENAL CALLS MADE TO OTHER MODULES

PARAMETERS PURPOSE

None.
EXTERNAL CALLS MADE BY OTHER MODULES
NAHE __ ___ PURPOSE . o
Invoked by all primitives and the Interrupt Handler upcn
ccmpleting execution.
DATA STRUCTUEES USED
NANE IIZLD TYPE PURPOSE/VALUES
Intrupt Bit (1) External structure containing

Array the current status of the sys-

tem interrupts. A '1%' 1ndi-_
cates the interrupt is erabled
and a_'0' indicates that it 1s
disabled.

MODULE_DESCRIETION

This primitive was designed to enable all the interrupts_set
in tte array save_ vector 1if the parameter interrupt eguals
zero otherwlse only the specified interrupt is enabled.
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MODULE_IMPLEMENTATION

#INCLUDE NAWCHGE; /***** INTERRUPT ERAEILER ¥¥*%%xx%

/% THIS PRIMITIVE WAS DSSIGNED TO ENABLE ALL THE
INIERRUPTS SET IO TRUE IN THE ARRAY SAVINT IF
INIERRUPT# IS ZEkO (0), OR TO ENABLE THE SPECIFIC
INTERRUPT SPECIFIED BY INTERRUPT# %*/

PRIMITIVE_INTERRUPT_ENABLER: PROC(INTERRUPT#,SAVEINT) ;

#INCLUDE INTACTV;

ICL INTERRUPT# FIXED BINARY}15£
SAVEINT (16) BIT (1) ; * DIMENSIONED NUUBINT */
1F éIIIERRUPT# = o; THEN /% RENABLE FRCM SAVEINT %*/
INTRUPT = SAVEINT
,%* INTRUET CONTAIES THE CURRENT STATUS CF THE SYSTEM
INTERRUPTS. A 1 INDICATES THE INTERRUPT IS BNAELEL;
A O INDICATES THE INTERRUPT IS DISZNABLED */
ELSE INTRUPT INTERRUPT#% = 111B;
/% ENABLE A SINGLE INTERRUPT %/
KETUERN;

END PRIBILIVE INTERRUPT_ENABLER;
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MODULE SPECIFICATION

NAME: INTERRUPT PISARLER TYPE: PRIMITIVE

PARAMNETERS :

INPUY OULPUT TIPE CONTENTS _

Interrupt Integer If not zero, it identifies the
interrupt to be disabled.

Save_int Integer If interrupt is zero, it is
Array used to save the staﬁus cf all

interrupts being disabled.

EXTEENAL CALLS HADE TO OTHER MODULES
NAHE PARAMEIERS _PURPOSE

None.

EXTEENAL CALLS MADE BY OTHER MODULES
NAME . PURPOSE

-

Invoked ry all primitives and the Interrupt Handler to
prevent interrupts during execution.

DATA STKUCTIURES USED _

NAME______FI¥LD TYPE__.__. PURPOSE/VALUES_

Intrupt Bit (1) External structure containing
Array the current status of the sys-—

tem interrupts. A '1' indi-.
cates the interrupt is eanabled
and a_'0Q' indicates that it is
disabled.

————— e X oS — e - —

This pripitive was designed to disable all the interrugts
currently enabled and t0 return the current interrupt status
in the save vector 1f tne interrupt parameter eﬁuals ZE€ELO
otherwise only the interrupt specified is disabled.
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MOCDULEZ IMPLEMENTATION

—— e e e S+ e . g i o e i i e e e T e

HGR; /¥¥%¥xx  INTERRUPT DISENABLER *¥%%k%x/
IMITIVE WAS DESIGNED TO DISENABLE ALL THE
PTIS CURRENTLY SET AND TO SAVE THE CURRENT
FT STATUS IN THE ARRAY SAVEINT, IF INTERRUPTH#
g FIC

#FINCLU

T
ERO () OTHERWISE DISENABLE ThE spECI
T INDICATED BY INTERRUPT# */
PRINMITIV BRRUPT_DISENABLEH: PROC (INTERRUPT#,SAVEINT) ;
%INLLUDE IN

DCL AkY (15),

4
try
-~

B N

1)

HEN ,* DISENABLE ALL INTERRUEIS
T CONFLGURATION IN SAVEINT */

(=}
o

N
> %
]

STATUS CF THE SYSTEM
INTERRUPT IS ENABLEL;
DISENABLED */

NT = INTRUPT,;

7 - iB;

'0

O ORI e

td
=

]
I
(9]
-t

ELSE /% DISEWAELE A S]
INTRUEI(INTERRUPT#)

END PRIMITIVE_INTERRUPT_DISEN

> O
t"‘ i
-e
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MODULE SPECIFICATION

NAHE: SBAVESTATE TYPE: PRIMIIIVE
PARAMETERKS
INPUZ OUIPUT - EYPE CONTENTS
P-Iname Integer Process internal name.
Processor Integer CPU on which the process being
saved was executing.
Error Integer Returns error condition code.
EXTERNAL CALILS MADE TO OTHER MODULES
NAKE PARAMETERS PURPOSE .
Interrupt Interrupt Nuaber, This module is invcked to dis-
Disabler Save Vector able all interrupts while
Savestate 1s 1in execution,
Interrupt Interrupt Number, This module is invoked tc re-
enakler Save Vector enable all_interrupts which
were disabled b{_t e current
module 1in execution.
PCBLATA Process I-Nane, This module is invoked tc save
PutysGet Parameter, +the contents of the CPU regis-
Field Identifier, ters on which Process I-Name
Data Paramretsar, was 1in executicon.
Error Parameter
EXTE<NAL CALLS MADE BY OTHER MODULES
NAGE __PURBOSE . —
Scheduler Save the state of a process which is
keing preempted.

Request Save the state of a process whose re-
, ' blocked on a reyguest for a message or
resource. :

Interrupt Handler Save the state of the current process in
execution on the Operating System [ro-
cessor until the current interrupt is
handled.
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DATA STRUCTURES USED
NAME FIELD TYPE PURPOSE/VALUES
Saveint Bit (1) ArraK used to save the status
Array of the interrupts; arguement
in call to Disabler and
Enabler.
CPUREGS Integer External structure represent-
Matrix ing the CPU registers for each

Iter(i,j) Integer

current- Integer
Process Array

processor.

Represents register 'j' cn
processor *'it:

External vector used to iden-
tify the process executing on
processor 'i'% (Array iIndex).

MODULE_DESCRIETION

This primitive was designed to save the current state cf the
processor in the save-area (PCB Field) for the specified

process.
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MODULE_IMPLEMENTATION

%INCLUDE NAAMCHGE; J¥¥% &%k SAVE STATE  ¥k¥%X
/7% THIS PRIMITIVE WAS DESIGNED TO SAVE THE CURRENT STATE
OF THEL PROCESSORX ("PROCESSOR4") IN TH: SaVZAREA FOR
THE PKCCESS SPECIFfIED BY “PINAME". UECN COMPLETICN
THE CURRENT °PROCESS FOR THE SPECIFIED EROCESSOR 1S

SET 70 ZERO. */
PRIMITIVE_SAVESTATE: PROC(PINAMNE,PROCESSOR#,ERPRY) ;

#INCLUDE HEGSIRS;
%#INCLUDE PCELCL;
%INCLUDE CSDCL;

ON CEE%K (ERROR)
1 éERROR ~= 0) THEN DO;
EPRM = ERROLk;
GO TO RETURN_ POINT‘

END;
END;
DCL (BINAME,PROC ESSOR#,ERPEM% FIXED BINARY(15) ;
DCL EREOR FLXED BINARY(15§ I;IT{O);
DCL TEMPREG (10) FIXED BINARY (31);
f%%% DISENABLE ALL INTERRUPTS *kkg
CALL FRIXITIVE_INTERRUPT DISENABLER(ALL_INT,SAVEINIS);
/% SAVE THE PXOCESSOR STATE IN PROCESS'S PCB */
TEMPREG = CPUREGS (PROCZSSOR#, *) ;
CALL ExIMITIVE_PCBDATA (PINAME,dPUT,®5TATE,TENPREG,
ERROR) §
/*SET CURRENT PROCESS OF THE PRCCESSOR TO ZERO*/
CURRENT_FROCESS (PROCESSOR#) = 0
s%¥%¥%* REENABLE THE INTERRUPTS #*%%
CALL PRIMITIVE INTERRUPT_ENABLER (ALL_INT,SAVEINTS) ;
RETURN ECINI:
END PRINITIVE_SAVESTATE;
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HODULE SPECIFICATION
NAUE: RESTOFESTATE TYPE; PRINITIVE
PARAMNETEES
INEPUT OUTFUT TYPE CONTENTS
P-Inéme Integer Process internal name.
Processor Integer CPU allocated to the process.
Error Integer Returns error conditicn code.
EXTERNAL CALLS -MADE TO OTHER FKODULES
NAME PARAMETE RS PURPOSE
Intercupt Interrupt Number, This module is invoked tc dis-—
Disabler Save Vector able all interrupts while,
Restorestate 1s 1n execution.
Interrupt Interrupt Number, This module is invoked to re-
enabier Save Vector enable ail interrupts which
vere disabled by the current
‘ module in execution.
PCBUATA Process I-V¥Nane, This wodule is invoked tc set

Put/Get Parameter,
Field Identifier,
Data Parametes,
Exrror Parameter

the CPU registers for the spe-
cified processcr to the state
gggto: saved 1in the process's

EXTEENAL CAILIS MADE BY CTHER MODULES
NAME PURPOSE e
Scheduler Restore the state of a process which

was block

Rrestore
ted by t
bhas been

Interrupt Handler

ed,

the state of the
his module after
vhandled.

preempted oOr just created.

2LOCeSS pIeEemp-
he interrurpt
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DATA STRUCTURES USED

NAME FIELD TYPE PURPOSE/VALUES -
Saveint Bit (1) Arrag used to save the status
Array of the 1lnterrupts; arguement
. in call to Disabler and
« Enabler.
CPUREGS Integer External structure represent-
Matrix ing the CPU registers for each
processor.

Item(i,j) Integer Represents register '3j' cn
processor 'i'.

current- Integer External vector used tc¢_iden-
Process Array tify the process executing on
processor 'i' (Array Index).

e e e oD o e e s s e — e o - -——

This grimltive was designed to set the registers of the spe-
cified processor to the state vector saveda in the process's
PC3 and to set current_process for the processor to the
specified prccess. .
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MODULE_IMPLEMENTATION

#INCLUDE NAMCHGR; /¥*x*%xx RESTORE STATE *****/

/% THIS PEINITIVE WAS DESIGNED TO KRESTOKE THE REGISTERS
FOE THE PROCESS SPECIFIED EY PINAME FGR THE PROCESSOR
SPECIFIED BY PROCESSOR# AND TO SET THE CURRENT FBOCES
FOE THE PKOCESSOR TO PINAME. */

ACHE(K ERROB

RIMITIVE_ RES;ORLSTATL‘ PROC (PINAME,PROCESSCE#,ERPRH) ;
#INCLUDE PCELCL;

®#INCLUDE CSDCL;

%2INCLUDE REGSTRS‘

ON CHECK (ERROR)
BEGIN;
IF (ERROR =-= () THEN DO;
RPRM = ERROR;
GO TO RETURN_POINT;

73

END;
ENLC;
DCL 11=INA'IE,PROCESSOR#,ERE‘RH;\! FIXED BINAKY (15) ;
DCL ERROR FiXED BINARY (15) INIT(O0);
DCL TEMPREG(10) FIXED BINARY (31);

/¥*¥% DISENABLE ALL INTERRUPTS *%3%k/
CALL PRIMITIVE_INTeRRUPT_DISENABLER(ALL_INT,SAVEINTS);

/% GET THé PROCESSOR STATFE SAVED IN THE PROCESS'S

*/
CALL FRIMITIVE_PCBDATA(PINAME,0GET,dSTATE,TEMPREG,
LRKOK);
/* SET THEP PROCESSOR ZEGISTERS AND UPDATE THE
CURKENT PROCESS. */
CPUR EGS(EROCESSOR#,*% = TEMPRIG,;
CURRZNT_FROCESS (PROUCESSOR®#) = PINAHE’
/% REENABLE THE INTERRUPLS */
CALL FRIMITIVE_INTERRUPT ENABLEP(ALL INT,SAVEINTS) ;

RETURN_ECINT:
END PRINITIVE_RESTORESTATE;
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APPENDIX D: MODEL INITIALIZATION AND TEST FROGRANS

®INCLUDE NAMCHGR; /¥*%x%x HARDWARE DRIVER *¥X%x%x/
(CHECK (EEROR)) :

HEEIVEE: PROC OPTIONS (MAIN) ;-

/¥ THE HAFLWARE DRIVER IS5 USED TO SIMULATE THE PROCESSORS
EXECUTING THE SCHEDULED PROCESSES, SETTING INTEREKUPTS
AND INVOKING THE INTERRUPT HANDLER AFTER AN
AFERCPEIATE TIME LAPSE AND PERFORMING OTHER FUNCTIONS
OF THE HARDWARE. */
ON CHECK(ERdOR)
BEGIN;
IF (EEBOR -= L THEN DO;
PUT FILE (SYSE RINI)LISL('HARDWARﬁ CRIVER: ERROR=!,
ERRQR% SKIP;
(NCCHECK (£ KAOR) )
ENDEGIN. ERROR = 0; END;
1]
END; ,/* ERKOR ON CONDITION *x/
#INCLUDE ECELCL;
%INCILUDE BRCELCL;
#INCLUDE CSLDCL,
%INCLUDE INTACTV;
ZINCLUDE JINTSET;
ALKCLUDE GENLZC;
ZINCLUDE CASFSTH;
#INCLULE EBEGSIKS;
DCL ITIME 5161 FIXED BINAEY(J1) STATIC,
TIiikx FIXaD BIWARY (31),
CPROC(Q{ FIXED BINARY(15) STATIC LNIT((4)0),
CINDX%Q PIXED BINARY (15) STATIC INIT 4606
CKEG ( O§ FIXED BINARY (31) STATIC INIT((10) {,
ERROL FIXED BINARY INIT(O),
IC FIXED BINARY EXTERNAL;
CURRENT_ERCCESS 0,
CALL INTTIALIZA TION

CALL TESTER;
DO FCBEVER;
?UT FILE (SYSPRINT)LIST(*HAEKDWARKE DRIVER - TOP') SKIP;

VAL EXECUTE OUE “STEP"™ ON EACH PLROCESSOR %/
ro 1 = 1 10 NUHDCPU
IF (CURKLNT PROLLJS‘ ) _~= CPROC(I)) THEN DO;
J xR SAVE Tt IDENTIFICATIONW g;*THE PROCESS EBEING
2(/
KPENT PROCLSS(I),
dnnuST_, ;

INSTKUCTLON COUNTER FOR SIMULATICN */
:$5(I) == 0) THEN DO;

(
F
YS”A]NT;LIST 'INDEX=',CINDX(I));
SYSpLIueY LIST( ' ') SKIP;

g}
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/%2 (EXECUTE THE PROCESS %/
DO ACTION OF CASE(CINDX(I)
Eﬁggg};; CALL SUPERVISOS ENDCASE;
PUT FILE SYSPRINT) LIST('TERMINATOR - DUMIY!);
/* CALL TERMINATOR;
bkt
7 FILE (SysPR INT£ LIST (' INITIATOR - DUMMY');
enpl i CALL INITIATOR;
NLCASE;
CASE (#) ¥ CALL INPUT CONTROLLER; ENDCASE;
CASE(5) : CALL GUTPUT_CONTROLLER; ENDCASE;
CASE(6): CALL FILE_MENAGER; ENDCASE;
CASE(7): CALL OPEBRIOR_ SYSTEM_CONHUNICATOR;
. E:
ENSAS%(?%é:SCALL FILE_SPACE_MANAGER; ENDCASE;
is
* TCHECK TO'SZE IF A PROCESS HAS BEEN PREENPTED.
IF SO, SAVE THE CORRECY INSTRUCTION COUNTEER FOR
SIMULATION PURPOSES. */
IF _(CPROC (1) -= CUKRENT_PROCESS(I)) THEN DO;
ciEcll < cpwiC
K =
CALL PRIMITIVE PCBDATA(%EROC(I),@PUT ,@STATE, CREG,
ROK
END; )
ELSE

/¥%%  SAVE THE SIMULATION INSTRUCTION CO¥§$£§

CPUREGS (I,2) = IC;
END;
/¥ CHECK INTERRU
TIMER = TIHMER +
DO J = 1 10 NUE

/

iE FOR AN INTERRUPT TO CCCCUR
D THEN SET THE AHTERRUPT Hk /
TIME (J) >= TIWER)) THBEN DO;

LIST (*INTERRUPT',I,'SET');

IF ( INTRUPT(
INIRSET (I)
PUT FILE(SY
CALL INTERRU

END;
ND;

i /% OF uC FOREVER %/

*

*/

it

E
ND;
END

STARTIO: ENTR
/****

j288-%}

1 O

MULATES STARTING AN T/C
TIME IS SAVED TO CEECH
T THE INTERRUPT FAk% )

[t

—HEa

iU TR
X2 e~

0 <
e tg Ovee
“HWnH Ebirom

o)
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TESTER

/¥*¥*x  THIS PROCEDURE IS USED TO SET THE SYSTEMNM STATE
FOk TEST PURPOSES. ¥x%
/¥%¥% TEACE IS USED TO ENABLE PRINT STATMENTS IN
SELECTED EFROCEDURES. FE kXK
DCL TRACE BIT{1) EXTERNAL;
TRACE = TRUE;
KINCLUDE BEQRELD;
DCL TEST_NMSGS (3) C AR(8) INIT (*IPDEVY 1,
'OFDEVH FOPDEV1 ') ;
/*%¥% RELEASE MESSAGES TO CREATE DEVICES FOR THE
INPUT CCNTROLLER, QUTPUT CONTROLLER ANLD THE
FILE MAYAGLR. : FxRXK/
ALLOCATE MZSSAGL BUrFER SET (MESSAGE) ;
MSG SEMAEHORE,EIELD2,FIELD3 FIELDY4 ,FIEIDS,FIELD6 = 0;
CHATR EIE1D1,CHAR_EIELD2,CHAﬁ_fIELDﬁ,CHAﬁ-fIELDu = 4.
ANSWIR_RE%UEST =" FALSZH;
FIELLT = $3JCL;
K = 4;
DO I =1 10 3; ,
ALLCCAIEL INPUT RUFFER SET(IBUFPTR) ;
BUFFER_LOCATION = IBUFPTR;
IFéI<3Z THiN INPUT_BUFFER = '22ADD '(|TEST_MSGS(I);
ELSE IREUT_BUFFER = '?%égD_iélmEST MSGS ()T
IG & :
EN%ALL FRIMITIVE RELEASE(K7$INPUT UESSAGE ERROR) ;

END TESTER;
END HLEIVER;
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s¥*%% INITIALIZE LIMIT VARIABLES **%/

PCB_LIM = 50;

ALL_INT = Q;

NUMBINT = 16;

NUMBCEU = 4;

DEV_L LIMIT = 101;

DEV_U-LIMIT = 110}

FILE_I_LIMIT = 51;

PILETU_LIMIT =100";

PCT_I_LIMIT = 111;

PCT_UTLIMIT = 120

SENTLTLINIT = 1;

SEM_LINIT= 50;

CPUREGS = 0;

INTRUET = 10'B;

INIRSET = *0'B:

DCL STATE (10) FIXED BINARY (31);

DCL ' SY5 PROC EIT (1) EXT NRH CHAR§8);

DCL (FATBER,BkCTHZR,PRI,CYCLE,INANE,LASTEROC)
FIXED BINARY;

DCL SYSPROCESS (8) FIXED BINARY;

DCL ACCESS (120) 3IT(2) INIT (120&£1£'01'3);

DCL CWNEE FIXEL BINARY, DUMMYFB FIXED BINARY INIT(OQ),
DUMEYBT BIT(1);

DCL LUMHYCHAR CHAR(8) INIT((8)'');

DCL NULLETR POINTEK;

DCL MSG_INIT POINTEk;

/% INITIALIZZ A MESSAGE BUFFER %/
ALLOCATE ME5SAGE EUFFER SET (MESSAGE) ;
HSG_ISIT = MESSARE;

FIETC1,FIFLD2,FIELA3, FIELDY, PIELD5,FIEID6 = 0;
CHAR_FIFLD1,CfiaR_FIELD2,CHAR FIELD3,CHAR_FIELDY = ve;
RELEZSOR = 0;

MSG_SELAEHORE = 0

ANSWER_KEQUEST = FALSE;

BUFFER_LCCATION = NULL}

/¥%% CREATE PCb FOR ERROR HANDLER *%*/
CALL ECBINIT,;

: /¥¥%SET INITIAL SYSTEH STATE *%*%/
5YS_EROCESSOR ,PROCESSOR =
CURRENT_PROCES§(SY5_ p«ocsssoﬁ) ,SYSPROCESS (1) = 1;
/%*%% ADD CODE FOR PAGE TABLE INITIALIZATIOQON ¥/

4*** SET STATE FOR THE ERROR HANLLER *%x/

INAME =
CALL ERIMITIVE_ DCBDnTA(%gAgg)aPUT @PE_NR,SYS_PROCESSOE,
R

STATE = 0;

STATE (1) = 1;

STATE (2) = 1;

CALL ERIMITIVE_PCBDATA(INAME,@PUT,aSTATE,STATE,ERRCR) ;
/** INITIALIZE MESSAGE BUFFER FOR ERROR HANDLER *%/

ALLOCATE MESSAGE LUFFER SET (HESSAGE) ;

MESSAGE =-> uESSAGE BUFFER = MSG INIT -> MESSAGE BUFFER;

CALL ERIMITIVE_PCbDATA (INAME,@FUT,a1SGPTR,UESSATE,

ERROx) ;

/** INITLALIZE RESOURCE VECTOR FOR ERROR HANLLER %%/
CALL ERIZITIVEL PCBDATA(INF&L aPUT, ORESVEC,

SEM_L LiMiT,plr U L16IT,ACCESS, ERKOR)
ACCESS = '00'B -

207



/% INITIALIZE A PCB FOR THE TERMINATOR */

SYS_FROC = TRUE;

FATHER = . 1;

BROTHER = 0;

PRI = 49:

CYCLE = 0; :

EXT NAM = 'TERMINTR';

CALL GETPCB(FATHER,BROTHER,EXT_NAM,PRI,SYS_PROC,STATE,
INAJE,CYCLE, ERROR)

STATE (2 2;

CALL ExI ITIVL_PCBDATA(%E%ggfwPUT ,dSTATUS,?dREDYA,

CALL ERIMITIVE PC ﬁDATA&INAME,éPUT dSTATE,STATE, .

CALL ERINITIVE PCBLLTA %g%gﬁ,ayur AQPE_NR,5YS_ PROCE é,

ALLOCATF MESSAGE BUFFER SET(EESSAGE);

MESSAGE -> MESSAGE_BUFFER = MSG_INIT -> MESSAGE_BUFFER;

CALL ERIMITIVE_ DCdDITA(igAgE{@PUT,aMSGPTR,MESSAGE,

:RROR) ;
FATHBER,SYSPROCESS (2) = INAMNE;

/¥%% TINITTIALIZE PCB'S FOR SYSTEH PROCEbSES *%%x/

DO I = 1 TO 6;
DO ACTION OF C
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/* CCNHECT LINEAGE OF SYSTEM PROCESSES */
FATHER = SYSPROCESS (2) ;
LASTEROC = SYSPKOCZSS'(7) ;
CALL PRIHITI‘E,PC&DALA(%éﬁgg ,dPUT,dCKILD,LASTPRCC,
/% CCNNECT FILE SPACE MANAGZR'TO FILE MANAGER */
FATHER = SYSPROCESS (6) :
LASTEROC = SYSEROCE S(é%
CALL FRIMITIVE_PCBDATA (?ATHER,@PUT,@CHILD,LASTPROC,
ERROR) ;
/% SET UE SEMAPHORES %/
Do I = 1 10 19;
DO_ACTION OF CASE(T);
TASE(1)T EXT _NAR = 'ENDJOB';
, OWNER = SYSPROCESS (2) ; /* TERMINATOR %/
ENLCASE;
CASE (2): “EXT_NA# = 'ERROR';
OWNER = SYSPROCESS (1) ; /* ERROR HANDLER %/
ENLCASE;
CASE(3): EXT_NAM = 'PILEOP';
OWNER = SYSPROCESS(6) ; /* FILE MANAGER */
ENLCCASE;
CASE (4): "EXT_NANM = 'INAME';
OWNER = SYSPROCESS(3); ,/* INITIATOR */
ENDCASE;
CASE (5): EXT_NAK = 'INPUT';
OWNER = SYSPROCESS (4) ; /% INXPUT CONTRCILER%/
ENLCASE;
CASE(6): EXT_NAH = 'JOBQSP!;
OWNER = SYSPROCESS{(4) ;/* INPUT CONTROILER*/
ENLCCASE;
CASE(7): EXT_NAM = 'NEWJOB';
ONNER = SYSPROCES3(3); /* INITIATOK *,
ENLCASE;
CASE(3): BXT_#HAH = '0PR_IO';
OWNER = SYSPROTESS{7) ;/* CP_CONil*/
ENLCCASE;
CASE(9): EXT_NAN = '0UTRUT!;
ENDCASE OWNER = SYSPROCESS(5) ; /*OUTEUT CONTROLLER*/
L;
CASE(10) : EXT_NAM = 'REDYAQUE';
CWNER = SYSPROCESS (1);
ENLCASE;
CASE(11) : EXT_NAM = 'IBUFFER';
OWNER = SYSPROCESS (1) ;
ENLCASE;
CASE(12) ! EXT_HNAN = 'INTDEV'
CHNER = SYSPROCESS(1),
ENLCCASE;
CASE(13) ! EXT_NAM = 'OBUFFER!;
CWNER = SlSPhOCESS(i),
ENLCASE;
CASE (14) ! EXT_NAM = 'PUTOUT';
CWNER = SYSEROCLSS(5);
ENLCASE;
CASE (15) : EXT_NAH = 'WAIT';
OWNER = SYSEROCESS (1) ;
ENLCCASE;
CASE (16) ¢ EXT_NAM = 'INTERRPT';
CWNER = SYSPROCESS (1) ;
ENLCASE; )
CASE(17): EXT _NAM = VINTDEV';
GWNIR = SYSEKOCESS (1) ;
FNLCASL;
CASE (18) ! EXT_NAN = 'SPACE';
CANTIK = SYSPROCZESS (8) ;
ENLCASE;
CRSE (1)} EXT_NAN = tEiINTO!;
UH“ = 5YSPROCLESS (/),
ENLCASE;
ENL_OF_CASZES;
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/¥ ¥ ¥ % % ¥ & k¥ Fx ¥ k %k ¥k ¥k %X Xk ok ¥k k kx ¥ *k ¥ & X ¥ X
PREPECCESSOR SIMULATION MACRQ, USED TO INCLUDE THE
INDICES AND PRINT OUTPUT MESSAGES FOR SIMULATION.

"ENAELED" BY %INCLUDE SIMULTR;
%DCL SIM START nNTRY(CHARg RETURNS (CHAR) ;
§DCL SIM_INTERRUPT_PT ENTRY RETURNS (CHAR) ;
%DCL @SIMET FIXED;

§DCL SIM_END CHAR;

%aS

%s1I LPTéiSIMPT) LABEL; IC = 1;
RETURN;

%SIM_STARI: EROC (SIMNAM) RETURNS (CHAR);

DCL (@SIMNAM,dSIMRET) CHAR;

*/

ZSIMRET = 'DCL IC FIXED BINARY EXTERNAL;
PUL FILE(SYSPRINI) LIST(*!oNIERINGIC, t1 ¢
{191 ?¥fl 1|- vV, NeTC=17,1C) ;60 To $MLPT(IC);
BRETURN (2SIMRET) ; !
%END;

%SIM_INTERRUET_PT: PROC RETURNS (CHAR) ;
@SIMPT = aSIMPT +1;
%END;

RETURN (*IC = 2SINPT; GO TO SIMEND; SMLET (®SIMPT) :
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