/0 RECOURCE:  COMMORS | NFO 1/
/v File mapping Application Numbers to 4 directory name, plus access &
other information 1/

/1CONSTY/
Declare
NonsApy! Iterally ‘07,
NongD1sk literally  ‘NonsAppli+i',
Flat literally  'False’,
|mmediate literally  ‘True’,
Read literally  'False’,
rite literally  'True’,
Accessssz literally 'V,
Usersappl literally  '000h',
05$Max literally  '20°,
Any$os literally  'OS#Max’,
S12e40648ntry literally  'SIZB (0SsArray(0))’, nry
SizesComtRntry literally  'SIZE (CurrentsCommondBntry)’, /v 31 v/
rouptiamess) ze literally '9',

App! thametSize literally 9%

TR/
Declare
TypesF) | esim literally  'word',
OS$EntrysType literally  'STRUCTURE ( Applsim  Typeskileshm
OSsName (5) Byte)’,
Accessebytes laterally ' (AccesssSa) Brte’,

Groupsiames Type literally  '(GroupsMamesSize) Byte’
Appl SHame s Type literally  '(AppishamesSize)  Byte';

JVRRy/
Declare
Commond Infoskegion  Region,
SsArray (0StMaz)  OSEnLry$Type,

Larges0 Byte, /0 Allows Max 25 Op Systs v/
Det$06 Byte, /1 An Op Syst Mom assigned during cenfiguration 1/
Accesstappl TypesFiieshum, /¢ File wum for the appl containing disks witl access 4

availability info for users, read during configaration i/
Commoot Infod¥ile  Token,
LargesComon VYord,
FirstsComslintry Yord,
CurruotsComongBotry STRUCTIRE

" Stk Byte,
(roupsiame GroupsMamesType,
Appl $hame Appl $hamedType,
Assigned Boolean,
AppldConnection  Token,
oty Brte,

MaxsUsers yte,

Access Accesssbytes,
AlltReqd Boolean,
LoadsType Boolean,

TracksGroupsSize Byte ),

/AROCEDURE 1/ CommontInfo_Init: Procedure;
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J1CONSTh/

Declare

File 1terally 11, COMMONS LNFO" )",
Qtyshuffers literally "2,
JAVARY/

Declare

Bxception |08Rxception,

Bytesskead vord:

/UGN
Commong InfosF1le © ROSSSATTACHSFILE (WF1le, ®Exception);
CALL POSSSOPRY (Commond InfosFile, Reading, @tysBuffers, ®Rxception);
BytessRead : ROSSSREADSNGYE (CommonsInfosFile, ®Larges0S, |, #Rxception);
Bytesskead : ROSSSREADSMOVE (Commons|afosFile, ®LargesCommon, 2, ®Rxception);
Bylesskead - ROSSSREADSMOVE (Commond InfosFile, ®FirstsComsBntry, 2, ®Exception);
BytessRead : ROSSSRRADSMOVE (Commond |nfoF) e, WOSSArTay, ((Larges0S+|)1Si2e40848ntry), @Rxception);
LD Common$ Info_Init;

/APROCEDURE 1/ Commoos Info Read: Procedure (Appltham Statussbir);
Declare Appithum  TypetFilesium,
StatussPir Pointer;

/ 1008/
Declare
Set literally ‘2',
Position [1terally ‘FirstsComBntry « (Appishum-{) 1 SizesComsBntry’;
/AR
Declare
Bxception 108Rxception,
Bytesskead vord,
Statas BASED StatusgPtr  StatussType,
/1RGNy

IF (Appisiam : RoosAppl)
THEX Statas - ApplsNotskx)st;
(K]
o,
/v Suft out the insignificant bits for an appilcation numbers/
Appisiam - 3R (Applthum 4);
IF (Appltim > Large$Common)
THER Status ¢ Applshotskist,
SR
00;
CALL POSSSSERX (CommontInfosFile, Sel, Position, ®Exception);
Bytesskead : RUUSSRBADSMOYE (Commontinfof /1le, #Current$CosmonsBntry,
SizesComsiintry, #xception);
IF ( CurrentsComonsBntry Assigned : Trie)
THEN States © Successfal;
RLSE Status : ApplsNotskrist;
KD, /v Blse 1/
RD; /1 Rise 2v/
BXD Commont Info_Read,

/«PROCEDURE 1/ ComsongInfo Atlach. Procedure (StalussPir);
Declare SlatussPir Pointer;
/10ONET/
Declare
Strings fiterally '3, /v Mumber uf strings sent 1/
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/1VARY/

Declare

tatus RASED StatussPir  Statussfype

Kxception 108Exception,

0S4k Byte AT (SCurrentsCommonsEntry (Seiva),

Group GroupsNamesType AT (WCurrentsCumonsintry GroupgName ),

Appl App! $hamed Type AT (RCurrentsCommonsEnti'y Applshame),

Connection  Token AT (WCurrent$Commonskntry Appl$Connection),
/UGNy

CALL MD$Attach AttsCreatesDir ( ®OS$Array(OSeMum) OStName, ®Group, ®Appl,
Strings, ComsongPrefix, ®Connection, ®Exception);
IF (Rxception - BSOK)
T2 Status ¢ Successful;
KLSB Status - DisksAttichsRrror;
BXD Commong nfo Attach;

/v BMD COMMONS [ NP0 RESOURCE :/
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/v RESOURCE: USERS[NFO 1/

/iF1le mapping User numbers Lo Paziwords etc 1/

/1CONSTY/
Declare
NongUser literally
CartesBlanche literally
NogAccess literally
PasssSize literally
S1zesV$kntry literally
(TYPRs/
Declare
TrpesUsersim literally
PasssType literally
/1VAKY/
Declare

UsersInfoskegion Region,
UserslnfosFile Token,
L2ngesUser TrpesUsersium,
FirstgUsersintry Byte,
CurrentgUsersintry  STRUCTURE

0,
o i
0,
'SIZB (Current$Userdentry)’; /1 i1 1/

‘vord’,
"(Pass$Size) Byte', /1 6 Char String 1/

{ Password Pass¢Type,
Assigned Baolean,
AccesssConfig  Brte,
Maxsaty Brte,
1011808 Brie );
/1PROCEDURE 1/ Userglnfo_Init: Procedure;
/1CONST1/
Declare
Pile literally 9, "USER$INRY' ),
Artbaffers literally g
/YRy
Declare
Raception 108Except 100,
Brtestkead Yord,
/1EBGIN/

UsersInfodPile - ROASSATTACHSFILE

(#F1le, #Rxception);

CALL ROSSSOPEM (UsersinfosFile, Reading. GuysBuffers, #&xception);

BytessRead : RUSSSRRADSHOVE (Usersinfoss.le, ®LargesUser, 2, ®Exception);
BytessRead : RQSSSREADSMOVE (UstersinfosFile, @RirstsUsersBntry, |, ®gxception);
/v These Extended !/0 System calls should all be successful. Possible ermors

are hard 1/0 & & insufficient
D Userglnfo_Init;

/A PROCEDURE1/ Userginfo Read.  cedure |
Declare

/1CONST/

sewory 1/

Usersium, PasswordPir, StatussPir);
Usersius TypesUsersiom,
PasswordsPtr Pointer,

StalussPtr  Pointer;
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Declare
) Set literally ‘2,
Position literally ' (PirstsUsersBntry « (Usersitum-1) 1 SizesUsBntry)’;
J1YARY/
Declare

Rxception 108Bxception,
Bytesskead Yord,

Password BASED Password$Ptr  PasssType,
2 Status BASED StatussPir StatussType,
JVERG 1N/

Status : UsersDenied;

1¥ ( (Usershum ¢ LargesUser) AND (Usershua ¢ NongUser| |

THEX
B DO;

CALL ROSSSSERX (UsersinfosFile, Set, Position, Exception);
s Bytesskead - ROSSSREADSMOVE (Usersinfoskile, wCurrenisUsersBntry, SizesUtBntry, ®fxception);

IF (CurrentsUsersBntry. Assigned : True)
THEY [F ( String Compare (PassvordsPir, WCurrent$Userskntry. Password) )
THEX Status - Successful
2
° B0 Users o Read,

/v BMD USER$INPO KESOURCE 1/

A’




o

/1 RRSOURCR:  OP$TABLE 1/
/1 Table of open disks & application packages 1/

/1CORSTY/
Declare
NaxsOpsappl s l1terally
MaxsOpsDi ske literally
NonsOpsApp! literally
HonsOptD1 sk literally
Usersapp| $iham literally

/tTYPRr/
Declare
TypesOptappishm  literaily
TypesOpsDi sksihm literally
Atype literally
Dtype literally
Plype literally

J1STRUCTYRED TYPRSH/
Declare
/v OpAppl $éntry
. STRUCTURE
( Appl
Appl$Conpect 1on
0Stim
@y
HaxgUsers
Access
AllbReqd
LoadsType
TracksGrouptsSize
(ty$0pen

Optappislotry literally

100,

‘255,
"Max$OpsAppls’,
‘MaxsOpsDisks’,
"

Byte’,

"Byte’,
'TypesOptappl s,
‘TypesOpsDi skéim’,
"TypesFi e’ |

Flype,

Token,

Byte,

Byte,

Byte,
AccessyBytes,
Boolean,
Boolean,

Byte,

Bte) v/

'STRUCTURE (Appi Ptype, ApplsConnection Token, OSkum Byte, Gty Byte, Maxglters Byte,

Access AccessyBytes, Allskeqd Boolean, LoadsType Boolean, TracksGroupsSize Byte, GiysOpen Byte ) ';

Declare
/v OpD1skentry
: STRUCTRE

{ Disk Fiype,
OpSApp! Siee Atrpe,
OpensCount Byte,
Readsyrite Byte,
OpensConnection  Token | ¢/

OpDiskeBntry literally

‘STRUCTURE ( Disk Ftype, OpsApplsium Atype, OpensCount Byle,
Readswrite Byte, OpengConnection Token ) *;

J1I¥ARY/
Declare

OpsTablesRegion Region,
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First$Freesappl Aype,

PirstsPreesD: sk Drpe,
LargesOpsapp! ALype,
LargesupsDi sk Dt ype,
TotsPreesDisks nype,

OpsAPpI$Hap (MaxsOptAppis)  Opsapp$Entry,
Op#DiskeMap (MaxsOpsDisks)  OpsDisksEntry;

/APROCKDURE t/ ZerosAppl$Entry: Proceduwre (OpsApplsim);
Declare CosAppi$ium Atype;
JAVARY/
Declare
ReqasEntrysPir Pointer,
ReqdsEntry BASKD Reqds$EntrysPtr  OpsApplséntry;

/VBRGIN/
/4 ¥ITH OpsAppI $Kap (OptApp! $ium) 10 1/
Reqa$ntrysbLr : €OpsAppliNap(Opsapp! thum);

Reqasiotry. Appl < Non$Appl;
Reqasntry. Appl¢Connection : NongToken;
keqdsintry. OStium + Any$ds;
Reqdsintry. Gty < 0

ReqdsEntry. MaxgUsers 0

CALL SETH (0, ®ReqdsBntry. Access, Access$Si);
ReqasEntry AllgReqd : Ralse;

ReqasBotry. LoadsType : Pay;

ReqdsBntry. TracksGroupsSize : 0;

keqdséntry. Gtysopen 20
BND ZerosAppl$Bntry,

/APROCEDURE 1/ ZerosDisksBotry: Procedure (OpsDiskshum);
Declare OpsDisksium Dype;
/:YARY/
Declare
Reqds@ntrytPtr Porster,
kenddntry BASED  Reqd$RotrysPtr OpsDisksBotry;

JuE8Iy
/v WITH OpsApp] $4ap (OpsApp| sitam) DO 1/

Reqat&ntrysPir - @OpSDI skéMap(OpsDI ksihm) ;
Reqdsotry. Disk : NonsDisk;
Reqdsintry. Optappltitam = NonsOptippl;
Reqatintry. OpengCount - 0;
Reqddintry ReadsWrite - keaq,
KeqdsEntry, OpengConoection - NonsToken;

BID ZerosD) sksBntry;

/APROCEDURE 1/ OpgTable Init: Procedure;

JAVARY/

Declare

UsersEntry OpSApplSEDLry AT (WOPSADPI$Hap(UsersAppl situm) |,
ACount  Atype,

$Count DMype;
/RGN

/v Initialize first Appl Entry for User disk irformation t/

User SEntry. Appl UsersAppl; /1 Bit {5 must e set 1/
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UsersBntry. Appl$Connection - NongToken,

Userséntry. 0Sim © Any$0S:
UserBntry. Gty 0

UsersBntry KaxgUsers 3%

CALL SE™ (0, ®UserdBntry. Access, AccesssS:),
UsersBotry AllsReqd : Palse;
UsersBntry. LoadsType : Flat;
Userskntry. TracksGroupgSize - 2,

UsersEntry. QtysOpen 8

Initialize rest of Application entries 1/

DO AsCount : (UsersAppishum + 1) TO (MaxsOpdappls - 1),
CALL ZerosAppl$Entry(2sCount);

&,

FirstsPreesappl : UserdAppishum + |,

LargesOptAppl - Usersappl $ium;

/v Initialize Botries 1o Open Disk Map 1/
D0 DsCount : 0 TO (MaxsOp#Disks - 1);
CALL ZerofDisksEntry (DsCount);

R,

FirstsPreesDisk : 0;
LargesOptDisk : 0;
TotsPreesDisks : MaxsOpsDisks;

XD OpgTable_Init;

/1PROCEDURE 1/ OpgTable SearchsAppl: Procedure | ReqdsAppl, OpsApplsiumsPir, StatussPir );
Declire Reqdsappl Plype,
OpsApp! $kumsPtr Pointer,
Statossbir Pointer;

/1VARY/
Declare
OpsApp| tim BASED  Op#Appl ShumgPir  Atype,
Status BASED StatussPtr StatussType;
Declare
Count Alype,
/%Gy
Count : Userddppithum ¢ |;
Status : NOT (Pound);

DO WRILE ( (Comnt ¢: LargesOpsApp!) AND (Status © Found) ),
1F ( Opsappl$Map(Count). Appl : Reqdsappl |
™ ;
OpsAppisium - Count;
Status : Found;
- 18
Count : Count + 1;
RD; /v Wule v/
BND OpsTable Searchdappl;

/1PROCEDURE 1/ Op#Table AtlachsAppl: Procedure (Applsium, OpsApplsMumtPtr, StatussPr);
Declare Appl$ium Ftype,

OpsApp! $nuadPtr Pointer,
Statusspir Pointer;

/1CONSYY/

Declare
Newsappl literally ‘Current$Comonsintry’
/1YARY/



Declare
OpsAppi$ius  BASED OpsApp) sNumsPir Atype,

Status BASED Statussbir StatussType
Done Boofer~
/1BEGIny

IF (FirstsFreesappl : NoosOpsapp!)
THEN Status - ToosManysAppls,
ELS8
00;
Status : Successful;
OpsAppisium - Firstefreesappl;
/v Assign each wember of the new Application 1/
/1 VITH Opspp! $Kap (OpsApp! i DO 1/
Declare
ReqdskntrysPtr Pornter,
Reqduintry BASED Reqd$EntrysPtr OpsAppl$Bntry;
ReqdsEntrysPLr - ®OpSAppI $Hap(OpsApp] Situm) ;

ReqddBntry. App) © Appl S,

keqat&ntry. AppldConnection - NewsAppl. Appl$Coanection;

Reqdintry. (Ssim < NewdAppl. OS$ium;

ReqdiEntry. Gty < NewdAppl Gty

Rkeqaskntry. NaxsUsers « NewdAppl. MaxdUsers;

CALL WOV (Mewsapp). Access, @ReqasBntry. Access, AccesssSt);

ReqatBniry. Al 1$Reqd : RewsAppl. Al 1$Reqd;

keqasiatry. LoadsType « NewdAppl. LoadsType,

Reqddiintry. TracksGroapsSize : NewsAppl. TracksGroopsSize;
B, /1wty

/t Pind Ue next free Open Application Eotry 1/
Done : False;
DO WBILE | (PirstsPreesapp) ¢ MaxsOpdappls) AND (BOT Dooe) |;
IF ( OosAppl$Hap (FirstsPreesappl ). Appl O NongApp! )
THX Pirstefreesappl - FirstsPreesappl + |;
BLSE Done : True;
&,

/v See 1f Uus 18 now the largest used entry 1/
[F (OpsAppl thum > LargesOpsappl)
THER LargesOpsappl : Opsapp sium;

a0 . Rise o t/
D OpéTable Attachadppl;

/\PROCKIRE 1/ OpgTable RemovetAppl: Procedure (OpsApplsium);

Declare OpsAppisium Atype;
JIYARY/

Det|are
Kxception  JOSRxception;

/(61K /
/1 Delete file connection & re-zero the application entry 1/
CALL RO$ASDELETESCORNECTION (OpsAppI $Kap (Op$App| $kum) . ApplsConnection, NotMallbox, ®Exception);
CALL ZerosApp!$kniry (OpsApplSitum);

/v Update tracking variabies 1/

IF ( OpsApplsium « Firstskreesappl |
THEN FirstsPreesppl : OpsApplsium,
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IF ( OpsAppldhum - LargesOpdAppl |
™
DO WHILE ( (LargesOpsAppl » 0) AND
(OpSApp! $Map (LargesOpsapp! | Appl  NonsAppl) |,
LareesOpsApol © LargesOpsappl - |

QD OpATable Removesapp!;

/APROCEIURE 1/ OpgTable SearchaDisk: Procedure (ReqdsDisk, OpADiskshumsPir, Statusgbtr |;

Declare ReqasDisx Piype,
OpDishswumgPLr  Fointer,
StatussPir Pointer,
JIYAKY/
Dec|are
OptDiskiium  SASKD Op#DiskeumsPtr Dtype
Status HASED StatussPir Statusstyps
Peclare
Count Dype;
i Al i
Count : 0;
Status © 0T (Pound)

D0 WHILE | (Count «: LargesOpsDisk) AND (Stataz © Found) |;
IF | Op#DisksMap(Count) Disk : ReqasDisk |
e 0
OptDisktium - Count,
Stales : Pound;
.
Count - Comnl + |,
o /ey
FXD OpsTable SearchsDisk;

/APROCEDURE 1/ Opg®able AttachdDisks: Procedure
(RewsDisk, @y, OpSApplsium, OpsD)skshumsPir, StatussPir);
Declare KewsDisx Plype,
oy Brte,
OpdApp |t Aype,
OpsDisksVamsPtr  Pointer,

Statusgrir Pointer;
/1R
Declare
Ops 01 skelm BASED OraD) *ksiumPir Diype,
Status BASED Statusgpir StatassType;
Declare
Count Dtype,
FreesCoant Byte,
Done Boolean,
/1IN

I¥ (TotsPreesDisks « Qty)
THEN Status - ToosMany$Disks;
BSR
Do;
/v Search for free disk entries 1/
Status « NosDiskeSpace;
lount : FirstePreesDisk,
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PreesCount : 0
DO WILE ((Count « MaxsOp#lisks) AND (Status o Succ.ssful)),
¥ ( OpgDisk$Map(Count). Disk ¢ NongDisk |
THEX PreesCount - 0;
RSB
%,
FreesCount : PreesCount ¢+ |;
IF (FreesCoun! . Gty)
THEX Status : Successful;
B,
Count : Count + 1,
KD, /v WMule v/

IF (Status : Successful)
THRX
DO;
/v Update the number of free disk entries § the largest entry used ¢/
TotsPreesDisks : TotsPreegDisks - My,
IF ( (Count - 1) > LargesOpsDisk)
THEN LargesOpgDisk : (Count - |);

/v Pat the disk number & Appl entry in each entry 1/
OpdDisksium - Count - Qty;
DO Count : 0 10 (Qty - |);
/v V1T Op#Di ski¥ap (OpsD1 skirum Count) DO 1/
00;
Declare
CarrertifntrysPir Pointer,
Currentséntry BASED Current$BotrysPtr  OpDisk$Botry,
Current$Entry$PLr . ®OpsDIsk$Map(OpsDi sktiumsCount ),
Currentsintry. Disk : (NewsDisk ¢+ Count);
Current$Entry. OpsApp! hum - Opsapp shum;
BD; /v With v/
BED; /1 Do Loop 1/

/v Pind the first free Open Disk Botry 1/
Done : False,
DO WHILB ( (PirstgPreesDisk ¢ MaxsOpsDisks) AND (WOT Dooe) );
IF ( OpsDiskMap(FirstsPreesDisk) Disk ¢ NondDisk )
THER FirstsPreesDisk : PirstdFreesDisk + |;
RSB Done : True;
B,

BED; /¢ 1f Then 1/
BED; /1 Bise Do 1/
RD OpgTable AttachsDisks;

/APROCEDURG 1/ OpsTable RemovesDisks: Procedure (OpsDisksium, Oty);
Declare OpgDisksium Diype,

My Byte;
J0VARY/
Declare
Exception  [O$Rxception,
Count Erte;
JVBBGIN

/v Delete file connections & re-zero the disk entries 1/
DO Cev oo OpgDiskeium 10 (OpD1 ke + Mty - 1),

/v The cache ought Lo have been flushed for thus disk, before the disk is removed 1/



CALL POSASDELETRSCONNECTION (Op#D1sk$Map(Count ). OpensConnection, NosMallbox, ®Rxception);
CALL Zero$Disk$Bntry (Count);
B

/t Update tracking variables o/
TotdPreesDisks - TotgFreesDisks + Qty,
1F ( OpdDisksium ¢ FirstsPreesDisk |
THEN FirstsreesDisk - OpsD)sksius;
1F ( LargesOpsDisk - (OpsDisksium + Gty - 1) |
THEX
DO;
LargesOpDisk - OpsD1skéium;
DO WHILE | (LargesOpshisk > 0) AND (OpsDsksMap(LargesOpsDisk). Disk : NongDisk] |
LargesOpdDisk : LargesOpdDisk - |,
8D,
1
BND OpsTable Removesuisks

/\PROCEDIRE 1/ OpgTable MarksOpen: Procedure (OpsDisksium, Qty, Reads¥rite, Statusgbtr ),
Declare OpsDisksim Diype,

oy Brte,
Reads¥rite  Boolean,
StatussPtr  Pointer,
[OYARY/
Declare
Status  BASED StatussPir Statusstype;
Der lare
OpsApp! ium Atype,
Count Dype;
/UGNy

Status : Successful;
OpsApp| s - OpdD! skéMap(OpsD1 sksim) Opsapp) Slus;

/v Scan first Lo ensure each Opening is legitimate 1/
Count © Op# D1 skltum;
DO WHILE ((Status : Successful) AND (Count ¢ (Op#Disksiom + ty)) |,
IF (OpdD1skeMap(Count ), OpensCount > 0)
e

IF (Reads¥rite : Write)
THEY Status : OpensAsikead;
RSE
IF (OpsDiskiMap(Count ). Readd¥rite : Write)
THEN Status : OpensAssirite;
LK)
IF { OpsDisksNap(Count ), OpensCoant »:
OpsApp| $4ap (OpsApp! shum) . MaxsUsers |
THER Status - BxceedsOpens;
Count : Count ¢+ |;
B, /v Wule v/

/U 11 legitimate, mark open as requested 1/
IF (States  Successful]
THEX
00 Count « Op#DiskéMum 7O (OpgDiskéium + Gty - |);
17 (OpsDiskN. " (Count). OpensCoant : 0)
THEX
00; '
OptDiskdMap(Count ). Reads¥rite « Readswrite:
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OptApp! $Hap (OpsAppI $kum). GLysOpen — Opsapp| $Kap (OptApr| $ium) , Gt /$0pen + 1]
[,

Op#D1sk$Map(Count ). OpensCount - Op$Disk$Map(Count| OpensCount + §;
RaD; /v Do Loop 1/
BXD OpsTable Marks/ven;

/UPUICTION 1/ OpsTable GiysOpen: Procedure (Opdliskshua) Byte;
Declare OpsDisksium Divpe;
/ABEGINY/
RETURE ( OpsDisk$Hap(OpsD) skeitum) . OpengCount |;
XD OpsTable QtysOpen;

/APRICEDURE 1/ OpgTable MarksClosed: Procedure (OpsDisksium)
Declare OpsDisksitum Diype;

100NSTY/
Declare
g B LS literally '1MIB',;
JWYARY/
Declare
Opsapp| sim Atype,
D Brte,
Pirstedisk Dtype;
/(G
OpApp| Siom - OpsD1 skéMap(OpsDi sksium) . Opsapp| $ium,
Declare

ReqdsDi sk literally  'OpsDisksNap(OpsDisksium) ',
Currgapp! Literally  "OpsAppl$Map(Opsappl$ium) ',
/v WeqddDisk 15 the disk Lo be removed, while CuT$Appl 15 the application
entry for Lhe application to which Uus disk belongs 1/

Reqadihisk. OpensCount : ReqdsDisk. OpensCount - |;
IF (ReqdsDi k. OpengCount : 0)
™
IF (00T (CurrsAppl. Al 1$Reqd) )
™
0,
CALL Op#Table RemovesDisks (OpsDiskskum, |);
CurrAppl. GtysOpen - CurrsAppl GtysOpen - |,
1% (Carr$App!. OtysOpen : 0)
THER CALL OpsTable Removesappl (OpsApp!sim);
13
RS
o,
CurrsAppl GLysOpen : CurrsAppl. GLysOpen - |,
IF (Curr$appi. GtysOpen : 0)
e

D0,
/v Pind first disk of the application 1/
Dbhum - LOW (Reqd$Disk Disk AND Num$Bit:);
FirstsDisk © OpsDiskshum - Dsham ¢+ |,
/v Kemove each disk of the application v/
CALL OpTable_RemovesDisks (FirstsDisk, CurrdAppl. Gty);
CALL OptTable Removesappl (OpsApp!$iua);

BAD; /v Then 1/
BaD; /v Blse v/

B37 -



XD OpsTable MarkdClosed;

/APROCKIURE 1/ OpgTable DisksReady: Procedure (OpsDiskshum Qty, StatusgPtr),
Declare OpgDisksium  Diype,
oty brte,
StatussPtr  Pointer;

JAOVARY/
Declars
Status  BASED StatussPir  StatussType;
Declare
Count  Dtype;
[ HBGINy
Status : Ready,
Count : OpéD1skéhum,

DO WHILE ( (Statas - Ready) AND (Count ¢ (OpsDiskskum + Qty)) );
[F (Op#D1skgMap(Count ) OpensConnection : NongToken)
TR States - WOT(Ready)
BSE Count : Count + |;
an,
B0 OpgTable DiskstReady,

/v KD OPSTARLE RESOURCE 1/
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" casevve sssnesensestastsasasainanEs S ivelearasasersasennessitssnRasEsTLabIcObases 1/
/v RESOURCE. PC "vack Cache 1/

/v The cache s s the tracks of open ‘disks’ ifiles at the File Server] The actual cache
eilry 15 nc. 2 single track, but 2 group of tracks. The cache consists of a list of track-
rroups (TGL), ror each possible open disk. Bach track group entry (G) maintains a list (
Tracklist - TL | of track-entries (S&nt), which contain each track’s location in wemory
There are actually 2 tracks 1o each track-entry, since ¢ PC-Tracks are required for a whole
pumber of Fi o Server sectors. The mumber of tracks in & track-group depends on the disk,

Wt ois 2 mitip! Track-groups are also linked into 2 other l1sts: Wb : Writeslist,
KL - Replacese. ual dusk-writes are performed in Lhe background t/
00Ty
feclare
Maxgfracks lteratly "0,
Masgiroups literaliy  "10°,
RongMrack [iterally  “Maxsfracks’,
Rongéroup literally  'MasGroups’,
512682 acks literaliy  '24000"; /1 2 PC-Tracks (18 v 512-byte seclors) are

beid 1o a track-entry 1/

AT
Declare
/v Mype Hterally  CTypesOpdDiskihm Already deciared 1/
TypesTrackim Literally  'Brte’, /v Depends on Cache s1ze - MaxsTracks 1/
TypesTracksGroupsitom |iterally /v Depends on MaxsGroaps 1/
fracksim Literally  YypesTrackshm |
(rovpsinm Literally  TypesTracksGroupthm’ |
JISTVUCTIRED TYPRS:/

/v SUR )8 for a Space List Rock, or fiist entry of a space 1ist, LUK 18 for a
Link List Roek, fp s for 2 forvard nointer & bp for & backvard pointer 1/

Declare

Trackelntry literally
'STRUCTURE  ( TL8fp Trackehum, frack$Pos Pointer, Present Boolean, SecisBits (3) Byte )';

/¢ TracksGroapsRotry.  Description
STRUCTUR

{ Identity
STRUCTURE
{ Tracks TrpesiC_Track, { first & last PC-Tracks, which
Tracksp TrpesC_Track, the group holds |
Disk Diype, | The disk to whuch the tracks belong |
ysops Yord, | The Mumber of operations still to be performed on the group |
Dirty Boolean ), | The Lrack-group has been written-to |
PracksGrouplist
STRUCTIRE
{ Gronpsiua) , | Pointer Lo pext group entry in the disk's TOL |
Trackelist
STRUCTURE
{ TSk Tracksium), | LR or Ist track-entry 1n toe group's T\ |

Replaceslist
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STRUCTURE
({ fp Groupsiua, | Forward § backward pointers to track group
bp Groupsun |, entries in the Replacement List |
Writeslist
STRUCTURE
( fp Groupsium, | Forvarc 4 backward pointers to track-group
bp Groupsium, entries in the Write List |

Mustsvrite  Booiean,

| The disk will be upda‘ed, even if the
moimn time has not elapsed |

TiwetStamp  Word ) b
Declare
/1 The declaration for 3 track-group entry (rpe s hoer cNIb 1D b Teits,
since otherwise the string 1 too lon

Identity Interally  'Track ] ! Tracked  TypetPC Track
D ytOps  weid,
urty Boc

TaLsinfo literaliy  ‘TeLSfp  fArenvihw’,

Trackslistsinfo  literally  ‘Yuswad oo’

ReplacesListsinfo literally 'RLS‘, Tothe P roups’ o

writeslistsinfo  literally 'Wifp Gre: th, oty rourts 3
Mste¥riie Boc can,  towtSty g

TracksGroupsintry  literailv

‘STRUCURE  ( Identity, TGL$Inic, Traciilis'iinte, cplacedlists' (v Siteslist$info ) ;

Declare
headgMsgtstructure  literslly

‘STRUCTURE  ( @ty Byte, Disk DSTypr, Group Groupsh s, /r. X$A TrpesPC frack, Track(i) Tracishum );

J1YARY/
Declare

/1 areay Track 18 wasomued - cf: YLM-86 pg 8-2 1/

" (MaxsOpsDisks) STRUCTURE ( LLK Groupthum ), /1 Rocks for rach open disk, mert o the deginnig of

the list of 1t's track-groups 22 o3 4 UG cache i/

% (MaxsGroups | TracksGroupsEntry,

T™Ent  (MaxsTracks) Trackséntry,

gor Groupsitun,
PreesGroups Groupsium,
TSERLSSLE Trackshum,
FreesMracks Tracksius,
WsFront Groupsium,
Vgkear Groupsum,
iiize Groupsium,
KL$Front Groupsiun,
KL$Rear Groupshua,
kLsd1ze CGroupsiux

/APROCEDURE 1/ ZerosGroupsBntry: Procedure
Declar

/v Space list rock for free track group ert-ies i/

/v Space 11st rock for iree track epimo 1/
/v Total free track eptries 1/

/v Pirst & Last enirie. 1n Writeslist 1/

/v rirs. & Last entries in ReplacementsList 1/

Rroup!;
Group \roupshm;
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/1 BEGIN
/1 Resels necessary variables in a track-group entry

6(Group). Disk NonsOpsDisk,
TG(Gronp). Gt y$Ops 2 0
16(Group). Dirty : False;

16 (Greap). TLSLLR - NongTrack;
1G(Group). VL$fp = NonsGroup;
16 (Group). sdp - Non$Group;
T6(Group). RLS{p - NonsGroup;
16(Group). RL$bp + NonsGroup;

T6(Group). Musts¥rite - False;
16(Group). TimesStamp - 0,
D ZeroGroupsintry;

/VPROCEDRE 1/ Lerostrackskntry: Procedure (Track);
Deciare  Track Track$ium,
UGN
/1 Resels necessary variables in a Lrack entry 1/
T8Ent (Track). Present : False;
CALL SETB (0, #T$Bnt(Track) SectsBits, 3);
BND ZerosTracksintry,

/1PROCEDURE 1/ WL$InsertsRear: Procedure (Group);
Declare Group Groupsium;
JIERE Ny
/t Update the backward pointer of the previously rear entry 1/
IF ( WLgkear - NondGroup | /r 1e If the list is empty 1)
THEM wLg¥ront - Group,
ELSE 1G(W.$Rear) W.sdp - Group;
T6(Group) VLsbp - NonsGroup;
G (Group| WLafp - Wekear;
T (Group) TimesStamp - LOW (ROSGETSYIMR (#Rxception) |;
Wikear - Growp,
WiSize - MeSize ¢ |
BD W8 InsertsRear;

/APROCEDURE 1/ W.$Insert$froot: Procequre (Group);
Declare Group Groupsium;
/YAy
Declare
Pos Groupshum, /1 Position before whuch the entry will be inserted 1/
NoretMustsvrite Boolean,

/TGNy
/v Find place in list, where Lo insert - behund those groups marked as ‘mst$write’ t/
Rorethustgvrite - True;
Pos - VLsPront,
DO WHILE | (Pns > NeadGroup) AN (NoresMustswrite| |;
IF { 1G(Pos). Mastevrite : Paise )
THEN MoresMustsvrite - False;
BSE Pos - TG(Pos). WLbp;
[ 1/

/1 Update (he forward pointers, for the niew entry 4 the
entry which it will be inserted ahead of 1/
IF { Pos : WonsCroup )
THEX /0 The position 15 i the rear of the list v/



DO;
TG(Group). VL3fp : WigRear,
VisRear : Group;

&,

RSB

D0
TG(Group) Wsip : TG(Pos) WLefp;
G(Pos) WLefp : Group;

B0,

/v Update the backward pointer for the entry which is ahead of the new entry 1/
IF (WLgPront : Pos)

THEN W.sPront : Group, /t Position 1s at the front of the [ist 1/

BLSE T6( YG(Group) WL$fp ). Wsbp - Group;

TG(Group). VLbp - Pos;
T6(Group) Mustsrite - True;
WiSize - WeSize ¢ o)

BD WLinsertsPront;

/\PROCEDURE 1/ Vigkemove Procedure (Grogp),
Declare Group Groupsium;

Declare
GroupsIng¥ritelist literaily
'( (T6(Group). WLdp > NonsGroap) OR (G(Group) WL$fp ¢ NonsGroup) ) ;

/EGIN
I¥ (GrouptingWritel st) THEN
DO
/t Update the forward pointer of the previous Lrack-group in the list 1/
IF (W.sRear : Group)
THEN Wigkear - TG(Group) WL8fp;  /n The entry to be removed 15 at the rear of the )13t 1/
BLSE T6( T6(Group) WLsbp | WL$fp - T0(Group). MLsfp;

/v Update Lbe backward pointer of the pext track-grogp in the !.st i/

IF (WsFront : Group)
THE WtFrool : T6(Group) WLsbp; /1 The entry Lo be removed 1 at the {root of the |15t 1/
BLSE 16( 16(Groap). WLsfp ). ¥usbp - TG(Group). tLebp;

6 (Group). VL$bp : NonsGroup;
6(Group). VLtfp - RoosGroup;
6(Group). Musts¥rite - False;
WsSize - MgSize - |,
B,
D Wskemove;

/APRCCKDURE 1/ RL$Insert$Rear: Procedure (Group);
Declare Group Groupkam;
/G
/v Update the backward pointer of the previously rear entry 1/
IF ( RLSEear : NongGroup ) /v 1e. If the Jist 1s empty 1/
THEX RL$Front : Group;
BLSE TG(RL$Rcar) RLgbp - Group;

16 (Group). RLSDp : NonsGroup,
6 (Group). KL8fp : RLSRear;
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Ri$Rear - Group;
RL§S12¢ : RL$S12e + 1|
BD RL$InsertsRear;

/(PROCEDURE 1/ RL$Insert$Proot: Procedure (Group),
Declare Group Groupsium,
SN
/t Update he forvard pointer of Lhe previously front entry ¢/
IF ( RL$Front : NongGroup | /v 1e. If the list is eapty 1/
THEN Kigkear : Groop,
ELSE TG(RL$Pront) RLSfp : Group;

15(Group) RLSSD : NonsGroup;
16(Group) RLSDP : RL$Pront,
RLgPront : Group;
FL8S1ze : RLSS1ze ¢ 1,

EXD RL$!nsertsiront;

/PROCEIURE «/ RLgRemove Procedure (Group);
Declare Group Groupshum,

Declare
Groupslokepisiist  literally
"( (TG(Group) RLsbp > WongGroup) OR (7G(Group) RLSfp ¢> Nonséroup) )';

SNy
IF Groupsinskepl$list THRN
0
/v Update the forward pointer of the previous track-group in the list 1/
IF (RL$kear - Growp)
THEN Rigkear - TG(Group) KL$fp; /1 The entry to de removed is at the rear of the list v/
B.5E TG( T0(Group). RLADP | RL8fp - YG(Groap). RLETP;

/v Update the backvard pointer of the nex\ track-group in the list 1/

IF (RLs#ront : Group)
THER RLgPronl : T6(Groop) RLSbp; /1 The entry Lo be removed 15 at the front of the list 1/
.58 TG( T(Group). RLS{p | RL$DP : TG(Group). RLEDY;

16(Group). RLSDp : NonsGruep;
16(Groap). RL$fp : NonsGroup;
RLboize - RaSize - |
[
BXD xiskemove;

/APROCKIURE 1/ RLsDequeue @ Procedure (GroupsPtr, StatussPir),
Deciare GroupsPir Pointer,
StatussPir Pointer
JIVARY
Dec)are
Group  BASED GroupsPtr  Groupsium,
Status  BASED Status¢Pir Statustfype,

JABEG N/
IF (RL8S)2¢ : 0)
THEN Status - Rapty;
RSB
DO

By 3



Status : Successful;
Group - RL$Pront;
CALL RL$Remove (Group);
R
4D KL$Dequene,

/\PROCKDURE / Trackssinsert: Procedure (Group, ReqdswtysPir, MingGty, Statusstr);

Decare Groop Groupshua,
ReqdsGtysPir Pointer,
Hinglty Byte,
Status¢Pir  Pointer;
/ACONSTY/
Declare
NotResponse  literally ‘07,
J1YAKY/
Declare
Count Integer,

DumgTrack  Tracksium,
DumgGroup  Grouptitum,
ReadsMsgsSize Byte,
ReadsitsgsSeg Token,
Exception 108Rxception;
Declare
Readshsg BASED ReadgMsgfleg  Read$hsgsStructure,
keqdsty BASED ReqdsQtysPtr Byte,
Status BASED StatussPtr StatussType,

JUBRG 1IN/
/v Release space for the desired number of track-entries 1/
DO WILE (PreesTracks « Reqdsaty),
CALL RL$Dequeue (®DusGroup, StatussPir);
IF (States : Suecessful)
THEX CALL KeleasesGroup (DumsGroup);
B,

/v Create memory segment Lo hold message for the Read Process, )isting Tracks to read from disk 1/
IF (PreesTracks ¢ MingReqd)
THEE Status : NosCachedSpace;
BLSE D0;
IF (Free$Tracks « ReqdsQty)
THER Reqds@ty : PreesTracks;
ReadthsgsSize - (SIZR(ReadsMsg) - |) + (ReqdsGty 1 SIZB(TSEnt$SLR) );
ReadMsgeSe; - RUSCREATRSSEOMENT (ReadMsgsSize, ®xception);
1P (Bxception ¢ B$OK)
THEX Statos : mosMemsSpace;
BSB Status - Successful;

IF (Status : Successtul)
THEN DO,
/v Construct first part of message 1/
keadshse Gty © Reqdsaty,
ReadsMse Disk - TGL(Group). Disk;
Keads¥sg, Group  : Group;
Read$Msg. Tracksa : YOL(Group). Tracktd,

/t Attach the first free Track-Botry to the Group's Track List, then step through the [ist

Lo fin¢ the new Space List Kock for Track Entries - Place each track in the Read Message 1/
TC(Group). TLSLLR : TSENtSSLR;
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ReadsMsg. Track(0) - TSRntSSLE,
DO Count : | TO ReqdsOty-1;
TSRNLASLE : TSRNL( TSEntSSLR ). TLsfp;
Read$sg Tra-k( Count ) : TSRnt4SLK,
B0,
DumgTrack : TIENL4SLE;
TSENLSSLR - TSEnu( Dua$Track | TL8fp,
PreesTracks - PreesTracks - Reqdsoly,
T¥Ent( Dum$Track ) TL8fp - NondTrack, /1 Resel forward pointer for last track in the group 1/

/v Send Message Lo Read Process 1/
CALL POSSENDSMESSAGE (ReadsMsgdMbox, ReadsMsgtSeg, NosResponse, ®Rxception);
IF (Bxception : B$OK)

THEN TG(Group). GtysOps - ReqdsQty,  /r Thus ensures that the tracks rema n in the cache
unti) each has been successfully read from disk.
¥hen marked present, the quantity of outstanding
operations 15 reduced 1/

BLSE D0,

/v There 15 no memory space to enqueue Lhe message 1/
Status © NosMemsSpace,
CALL RUSDELETPSSEOMENT (Read$MsgsSer, ®Exception);
&,
B,
BXD Tracksglnsert,

/APROCEDURE 1/ Groopdinsert: Procedure (Disk, Track$h, NewsPos, Reqdtity, Mingéty, GroupgPtr, StatussPtr);
Declare Disk Dtype,
fracktd  TrpesPC frack,

NewtPos Groupsiua,
keqdsaty  Byte,
Mins@ty  Brte,

GroupsPtr  Pointer,
StatussPtr Pointer;
JAYARY/
Declare
Group  BASED GroudPtr  Groupium,
Status  BASED Statn iV & StatussType,

/1E6INy/
/v If Recessary, § potsible, release sufiicient space for | track-group ¢/
iF (Preesaroups : 0]
LY,
CALL RL$Dequene (GroupsPtr, SlatussPir);
IF (Status : Successful)
THEN CALL ReieasesGroup (Group),
> 13

[F (PreesGroups : ()
THEY Status - NosCachesSpace:
BB DO;
/t kemove 3 group from the track-group space list 1/
Group : TG4SLK;
TG4SLR © TG(TGSSLR) TGL8fp;
FPreegGroups : FreesGroups - |;

/t Insert tus (n the required Track group 181, after the new position ¢

IF (MewsPos - NonsGroup)
THEX /v Insert at ‘ront of list 1/
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0;
T6(Group ). TGLSfFp « TGL(D1sk) LLE
TGL(D1sk). LR : Group,

END;

ELSE DO;

TG(Group) TGLS{p : TGN wPos ). 1p;
T6(NewsPos) fp - Grou

iy

/¢ Insert (he required number of track entries into the group 1/
CALL Trackstlnsert (Group, ®ReacsOly, MinsQly, StatussPir);
IF (Status ¢ Successful)
THEN CALL ReleasesGroup (Group);
ELSE DO,
/v Update information in the new group 1/
T6(Group). TracksA - Tracksa;
TG(Group) TracksB - TracksA + (keqdsQly 1 ?2) - |:
TG(Group).Disk - Misk,
END;

ol
ED GroupsInsert;

(APROCEOURE 1/ keleasesTracks: Procedure (Group);
Declare  Group Groupshum;
(VAR /
beclare
Track, MextsTrack  Trackia;

/1BEEI W/
/v Release the Lrack entries in the Lrack-group's tracki st Lo the Track-Entry Spacelistr/
BertgTract - TG(Group). TLSLLE;
IF (MextsTrack O MomdTrack) /v 1.e. 1f the group has Lracks 1n 11's Lrack)ist 1/
TN DO;
DO WHILE ( MextsTrack ¢ MongPract |;
Traet ¢ MextgTrack;
MextaTrack : Track Yisfp;
CALL ZerosTracksintry (Track);
FreesTracks - FreedTracks + |
D,
TEnL(Track). TLsfp - MEnteSLE
TENLSSLR © TG(Group). TLALLE;
END;
END ReleasesTracks;

JOPROCEDURE 1/ Releasescrors “racedure (Group):
Declare Group Groupshue;
/1VARL/
leclare

Dsk hiteratly  'YG(Group).Disk’, /1 The dist to which the Lrack troup belongs 1/
Frev  Groupthus,

/1 BEGIN/
/v Remove Uhe group from its Qisk's track-group 11st - Firet find the preceding entry

and update iL's forward pointer 1/
Prev « YGL(Dsk). LLK;
IF (Prev : Group)
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THEN TGL (Dsk). LLR : TG(Group). TGLS${p; /0 Group 1¢ f1rst in Jist o/
BIE
w
DO VAILE ( YG(Prev) T6Lsfp  Group );
Prev « TG(Prev). TL8¢p,
XD,
1G(Prev). Tl$tp « T6(Group). TOL$fp;
XD,

/v Kelgase the track entries In the track-group’s tracklist o/
CALL keleasesTracks (Group),

CALL ZerosGroupsntry (Group);
16(Group) TOLS{p : TOSSLE; /v Insert at front of spacelist v/
TOSSLR ¢ Group,
PreesGroups : PreesGroups + §;
EXL keleasesGroup,

/APROCEDURE 1/ SearchsTrack: Procedure (Disk, PC Track, GroupdPtr, TracksPir, Statassbir);
Declare Disk Diype,
K Track  Types’C_Track,
GroupsPir  Pointer,
Trackebtr  Pointer,
StatusgPir  Peinter,
JIYAR/

Declare

Count Integer,

Group BASED CroupsPtr  Groupskum,

Track BASED Tracksftr  Trackshum,

Statue BASED StatussPir  StatussType;

/1EEGIN/
/v Sean the Track-group List of the required disk 1/
Group : TGL(Disk). LLK,
Suataz : NotsinsCache;
DO VHILE { (Status © Found) AND (Group © NensGroup) );
IF | {7GGroap) Tracksa ¢: PC_Prack) AND (TG(Group). Prackst »: PC_Track)

THE Stato: : Foung,
RSE Group : T0(Group), MLep,
D,
IF (Status : Pound)
THEN /0 Traverse the Track-group's track-last & find he track-entry 1/
e,
Count « ( PC_Track - TG(Group). Tracksh ) / 2, /v .cb Yrack-entry hat 2 PC-racks 1/
Track : 15(Group). TLSLLE;
DO Count = Count 10 § BY (<1);
Track : MEnt(Track) TLsfp;
B
END; /1 Yhen 1/
BXD Search$Track,

JAPROCEDURE 1/ TOLsCreatesBntry: Procedure (Didk, PC_Track, Groupsbtr, Track$Pir, Statusgbir);
Declare Disk Dtype,
K Track  TypesiC track,
GroupsPtr  Poanter,
Trackskir  Pointer,
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StatussPtr  Pointer,

/t The pew entries track limits are evaluated bazes on the disk's Lrack-group size.
These limits are modified, so Wha' track proups o not overlap AL the same Lime
he position for the pew entry 1p Lhe dish ¢ ™ 1¢ found Entries are released
from the replacement 115t Provided there are sufficient track-entries to satisfy
2 munioun value (Vuch may be Jest than the desired quuitity of tracke), then a
new ent'y 18 inserted i1n the TGL 1/

JACONST/
Declare
ReqdsGroupsSize literally 'OpsapplSMap( OpsDisk$hay Disk) Opsappléiua | TracksGroupsSize’;
/v The groupgsize (An pairs of tracks) specitied for the disk's application t/

VAR
Declare
( Tracksh, Tracksb, Closest ) TypesC Trach,
( ScangCroup, NewsPos | Groupgiuz,
keqdsGly, Minskeqd yte, /v kefer to the number of track-entries required 1/
Declare

droup BASED Groups¥tr  Groupthum,
rack BASED TracksPtr  Trackshua
Status  BASED StatussPtr  Statusstype;

SNy J
/v Bvaluate he desired track Limts of the new group 1/
Trocksa © K Track - (PC_Prack WD 2); /Wil be even v/

Tracksk : TracksA ¢ (2 o ReqdsGroupdSize) < 1; /0 Vill be odd 1/
IF (Yrackeb : K Track)
THEN Tracksb : Tracksk + ¢ /1 Prefetching requ res hat at least one more track be present.
¥ith 2 group size of one, Lhis may involve 1ncreasing the group size i/

/v Enzure hat track-groups will pot overlap 1/
1) /v Scan the TGL for \be first rack higher than Tracksa 1/
ScansGroup : TOL(Disk). Lik;
Newsbor ¢ NonsGroup,
Closest : Lastsfrack + {;
DO WHILE ( (Closest > LastgTrack) AND (ScansGroup ¢ NongGroup) );
IF | YG(ScansGroup) TracksA > Tracksh
THEN Closest : TG(ScansGroup). Tracks,

@ RSB 0,
NewgPos : ScansGroup;
ScangGroup : TG(ScansGroup). TALS1p;
B,
XD, /v Wule v/
IF (Tracksb >: Closest)
[ THEN Trackek : Closest - |;

/v Pind the desiro § the munioun number of track entries needed t/
Feqasaty « ¢ (Trachsb + 1) - Tracash ) /
Mingkeqd : 1 + (PC_Track WD 2); /v M least one track following the one required must be fetched 1/
IF (WingReqd > KeqdsGry)
THEN Mingkeqd : Reqdsiny,

L 2

CALL Groupsinsert ( Disk, TracksA, NewsPos, PeqdsGly, MinsGly, GroupsPtr, StatussPtr );
IF (Status : Successful)
THEN Track : T0(Group). TLSLLR;

EXD YGL$CreatesEntry,

e
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/AFROCEDURE 1/ MarksClean: Procedure (Group),
Declare Group Groupthun,
JACOMSYt/
Declare
NotsEndsTrackslist literally '(Track : NomsPrack)’,
TestsallsSectorssClean  literally
"1 (TSEnL(Track). Sectsbats(0) : O) AND (T$Ent(Track). Sectskite(i) : 0)
AND (T$Ent(Track). Sectsbitsie) : 0) )';
JIVARY/
Declare
Track  Trackiha,
Clean Boolean,

/EESINY

Track : 16(Group), TLALLR;

DO WHILE (Clean AND Wo'SEndsTracksList);
Clean : TestsalleSectorssClean;
Track : MEnt (Track). TLsfp;

B /r Mule v/

IF Clean
THEN DO,

1G(Group). Dirty : Palse;
T6(Group). Mustsvrite : Palse;

16 (Group) . TimesStamp : 0

CALL Wiskemove (Group)

IF ( TG(Grovp). QysOps : 0 )

THEN CALL RL$!nsertsRear (Group);
B /0 Then v/
END MarksClean;

/1 CACHE OPERATORS - Available to be called by processes 1/

JUPROCEDURE 1/ Cache_Init: Procedure;

AR/
Declare
Disk Dtype,
Group Groupshun,
rack Tracksiu,
Segment  Token,

Exception  108Exceplion;

/VEBGIMY
/v Initialize ac empty, the dusks Arack-group lists 1/
DD Digk : 0 70 (MaxsOpsDisks - {);
6L (Disk). LLE : NonsGroup;
BXD,

/v Init & insert all group entries in the spacelist v/
TOSELR ¢ 0;
DO Group : 0 Y0 (MazgCroups -« 1);
CALL Zeros(: oupskntry (Group),
16(Group). T6Latp = Group + 1;
D,
FreesGroups : MaxsGroups,

/v Allocate memory space for tracks, inil track entries & insert all entries in he spacelist 1/
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TENLSLR : 0,

DO Track : 0 70 (Max$Tracks - i),
CALL ZerosTracksintry (Track);
Seqment : ROSCREATESSROMENT (Si2e80%racke, ®Exception),
T$Ent (Track). TracksPos = Bulld$Plr (0, Segment);
T$Ent (Track). TLsfp : Track + f;

RiD;

Preegtracks = MaxsTracks;

BXD Cache_Init;

/APROCEDURE 1/ Cache_lncreasesOps: Procedure (Group);
Declare Group Groupshu;
JVBECIN/
16(Group). QtysOps : TG(Group). GtysOps + |,
CALL KL$kemove (Group);
EXD Cache_lncre. sedOps;

/APROCEDURE 1/ Cache ReduceOps: Procedure (Group);
Declare’ Group Groupdhum;
/1BRGINY/
16 (Group). QysOps : T5(Group). QLysOps - |;
IF ( (TG(Group). Gty$Ops : 0) AND (TG(Group). Dirty : False) )
THEN CALL RL$Insert$Rear (Group);
BAD Cache_KeducesOps; -

/tPROCEDVRE 1/ Cache Mark$Present: Procedure (Track, Group);
Declare Track Trackshua,
Group Group$kum;
JABEG N/
TSEnt (Track). Present : True,
CALL Cache_keducesOps (Group),
BND Cache MarksPresent;

/APURCTION 1/ Cache (uerysresent: Procedure (Track) Boolean;
Declare Track Trackshum,
J1BEGIN/
RETURN  (TSEnt(Track) Present);
XD Cache_(uerysPresent;

/AFUNCTION o/ Cache Fetch: Procedure (Disk, PC_Track, GroupsPlr, TracksPir, Track$PossPir) StatussType;
Declare  Lisk Disksitun,
I _Track TypesPC Track,
(GroupsPLr, TracksPtr, TracksPostPir) Pointer;
J1VAKY/

Declare

Group BASED CroupsPtr Groupshun,

frack BASED  Tracksktr Tracksmum

TracksPos  BASED Track$PossPtr  Pointer,

Status StatustType:

/1IN
CALL SearchsTrack (Disk, PC_Track, GroupsPtr, TracksPir, €Status);
IF (Status : Found)
THEN CALL RLskemove (Group);
ELSE CALL YGLSCreatesEntry (Disk, PC_Track, GroupsPtr, TracksPtr, @Status),
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IF (Status : Successful)
THEN DO,
CALL Cache_IncreasesOps (Group);
TracksPos : THEnL(Truck). Tracksbos,
PC_Track = BC_Track « |,
/v 1f pecessary, then prefelch next track 1/
IF ( T$EnL(Track). Tusfp = NongTrach |
THEN 1F (PC_Track :¢ Laststrack)
THEN CALL Cache Prefetch (Dish, (PC Track « 1) );
B,
RETURN (Status);
END Cache_Feteb;

/APROEDURE 1/ Cache Prefetch Procedure (Disk, KC Track);
Declare  Disk Dishsrua,
PC_Track TypesC Track;
LTI
Deciare

Group Groupsua,

Track Trackiiua,

Tracksbor  Pointer,

Status Statusstype;

Ny
CALL SearchTrack (Disk, PC Track, ®Group, #Track, #Status);
IF (Status : Pound)
THEX [0,
CALL RiSkemove (Group)
IF ( ( TG(Group). GtysOps : 0) AND ( "G(Group). Dirty : False) )
THEX CALL RL$Insertskear (Grovp),
o,
BSE CALL TOL#%reatesntry (Disk, I Track. ®roup, @Track, eStatus)
D Cache_Prefetch;

/WFUNCTION 1/ Cache Wtieac, ¥ ‘'re (GroupsPtr)  Boolean;
Ixclure Groupbtr Pointer,

/v The front entry in the writelist 15 examined to determune 1f 3 write-to-dusk aust be
performed This depends on the size of Lhe queue, the time elapsed since the track
vas updated, | whetber he dish i3 to be removed from the cache - marke’ austswrite 1/

JACONSTY/
Declare
vislong Iterally 'Y,
Vaiustoswrite Literally  '5', /1 b seconds delay o/
Tioeslp literally UV (ROSCETSTINE (®Exception) ) - 10(Group). TimesStamp';
Tk
Declare
Vritesheady Boclesn,
Exceplion 108Exception,
Groap BASED Groupgitr  Groupshum;

/ST
writeskeady ¢ Palse,
IF (NaSize O 0)
THEN DO,
Group : Wlgkront,
IF ( YG(Group). Mus'*¥rite Ok (Wugii7e > Nislong) OR (Timesip » VaitsTosvrite) )
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THEX Writeskeady : True;
EXD; /» Ther a/e
RETURN WritesReady;
XD Cache_WisReady,

/WPUNCTION 1/ Cache Mextgwrite: Procegure (Disk, GroupsPtr, FC Track$Btr, Track$Pir, SecisEiissPtr) Boolean;
veclare  Disk DType,
(Group$Ptr, PC Track$Ptr, Track$Pir, Sect$bitssPir) Fointer;

JACONSTH/
Declare
Rot$EndsGroupslist literally ’(Group <> Non$Group)',
Not$EndsTracksList literally ’(Track ¢ Non$Track)’,
TestsDirtysSector literally '( (T$Ent(Track).Sect$Bits(0) ¢« 0)
Ok (T$Ent(Track). Sectsbits(t) © 0
OR (T4kn! (Yrack). SectsBits(e) © 0) )';
JAVARY/
Declare
Group BASED Group$Ptr Grouptium,
K _frack RASED PC_TracksPtr TypesPC_Track,
Track BASED TracksPtr frackshun,
SectsBits(3)  BASED Sect$BitssPir Pyte;
Deciare
Count Byte,
Rext$Found Boolean;
/RGN
Next$Found : False;
IF (Group : Kon$Group)

THEN Group : TGL(D1sk). Groupskum;

DO WHILE ( (NOT (MexisFound)) AND (N~t$BndsGroupslist) ),
IF (Track : Non$Track)
THEXY DO;
Track : 7G(Group). TLSLLE,
PC_Track : T6(Group). Tracksh;
BD;
BSE D0,
Track : T$Ent(Track). ILefp;
PC_Track = PC_Track + 2;
BD;
DO WVHILE ( (Next$Round) AND (No‘$End$Trackslist) );
KextsFound : Test4DirtysSector;
IF (NOT ext$Found)
THEX DO,
Track : T$Ent(Track). 1Lefp;
PC_Track : PC_frack + 2;
BN
EAD; /» Wmle - Stepping through Tracks in a Group Entry 3/

IF (ROT Mext$Pownd)
THEN DO; /1 A complete group bas been scanned, without finding a durty track 1/
CALL MarksClean|(Group);
Group : TG(Group). TCLSfp;
BXD; /1 Then v/
EAD; /¢ Waile - Stepping through Groups 1n the disk’s Group 118¢ 1/

IF Next$Found
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NextsGroup : TG(Group). YaL${p;
IF ( NOT (TG(Group). Dirty) )
THEN CALL ReleasesGroup (Group);
BLSE DO;
Plushed :: False,
IF ( ROT (1G(Group) Musts¥rile| |
THEY DO,
1C(Group! Mustgwrite : True
CALL W.shemove (Group)
CALL W.81nsert$Front (Group);
D,
BID; /v Blse )
Group : Next$Group
D, /e v/
FETURN (Flashed)
BAD Cacbe Flush

‘t B CACZ RESOORCE 1/
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/v RESOURCE. DISKSREBADSG v/

U
Declare
Readshspshtox Token;

/VPROCEDURE ¢/ Disk$ReadsG_Init  Procedure;
et YT
Dezitre
MboxsFlage literally "1 /v Sets hugh performance queue o maximum
s12¢ (60), and the queue to FIFO 1/
VAR
Declare
Exception 108Exception;
/ABBG 1N
KeadsMspgidor - ROSCREATBSMAILBOX (MboxsFlags, ®Bxception);
BXD Diskskeadsy Init,

/1 Other queue operations are performed by operating system calls, and are listed here 1/
/1PROCEDURE PUSSENISMESSAGE: Procedure (Mbes, MsgsSegment, Kesponse, ExceptionsPtr);
Declarz (Mbox, M.g$Segment, Response) Token,
ExceptiongPtr Pointer,
11 ke:ponse should be 2erc, since no response 1S required i

11 MspsSepment contain: a token for the message segment & 15 added to the queue it 1t/

JUPUNCTION  ROSRECEIVESMESSAGE: Procedure (Mbor, Vait$Time, RecponsesPir, RxceptionsPtr)  Token;
Dezlare Mbox Token,
VaisTime  vord
(ResponsesPir, ExceptiongPtr) Pointer;

11 RETURAS the Toker for the segment containing the message 11 1/

/t NI DISKSKEALSG RESOURCE 1/



B 4 2ND-LEVEL PROCESSES

—_— e — L ==

/v PROCESS: INITIALIZATION 1/

/v Imtialization includes, creating the Kegions for resource eccess resolution, initializing
he resources, reading system configuration information (whick would de flexible) and
initiating he concurrent tasks (except for the server tasks whuch are only created when
e first request froa 2 node 1¢ received 1/

/APROCEDURES/ Initialization: Procedure;

JACONTT/
Deciare
PeslD literally 10, 0', /v Second & First byte: of word: 1D : 10h s/
Pogldsintry literally *(1,0,4,0,PS$1D)*,
hegiong®lags literally & 5 /t Iriority based quening of tasks #/
JAVARY
Declare
Psglser Token,
Reception 108Exception,

BrrorsCount Vord,
QueuvesProdsTask  Token,

JAPROCEDURE 1/ ConfiguresPS: Procedure;

/10Oy
Declare
File literally (6, "'COMFIC'")’,
Qtysiffers 1iterally o L
Maxtberagbiles  literally 20';
JAYARL/
Declare
ConfigsFile Token,
Exception 108Exception,

Fylesshead vord,
GlysPerms¥ile:  Fyte

Count Prie,

Fileshm TypesFileshus,

Gty Byte,

Pirst TypesOptDiskéMun,

Status Statussiyre,
/1RGN

ConfigsPile : ROASSATTACHSFILE (#F1le, ®Exception);
CALL ROSSSOFEX (ConfigeFile, Reading, GtyBuffers, egxception);

Fytesthead - RGSSSREADIMOVE (Configd¥ile, ODefs0S, 1, ®Exception);
Bytesskead : ROSSSREADSMOYE (Config#File, ®atysPermsFiles, |, ®Exception);
IF (GtysPermsFiles ) MaxsPermtbiles)

THEN GtysPermFiles : Maxgbermskiles;
DO Count : 1 YO GtysPermdFiles;

Bylesthead : RGSSSREADSMOVE (Config$Pile, OF1leshum, 2, ®Exception);



CALL Coamon$Disk$Open (Fileskum lmmediate, kead, Any$OS, Cartesblanche, ®Gty, eFirst, ®Status),
IF (Status © Successful) $
THEN RrrorsCount : ErrorsCount + 1,
BXD; /v Do Loop 1/

CALL RO$SSDELETRSCONKECTION (Config$File, ®exception);
BAD Con{iguresPs,

JIPROCEDURE 1/ Create$AllsTasks: Procedure;

/A0S
Declare
bsce 1:terally '0°, /v Assigns 1%s own Data Sement t/
StackgPer literally  'ml’, /v Rucleus st assign a svacx ¢/
Plag: lterally  '0'; /v No ficating point instructions ¢/

/v (ueue Producing Process 1/

Declare
QP _Priority literally ‘210, /v Lower than the server tasks 1/
@ Start literally  '®&ueuesProducer’,

@ StacksSize literally "2, /10 500 Bytes v/

/v Disk Read Process 1/

Declare
D8 _Priority literally  '240°, /0 Lower thuu the server Lasks 1/
B _Start literally  'Disk$head’,

_SLackssize Iiterally  '2PRY'; /0 500 Byte: v/

/v Disk Write Procest 1/

Declare
v _Priority literally  "210°, /v Lover than Lhe server Lasks 1/
v Start literally  ‘ODigkg¥rite’,

Dv_StacksSize literally ‘2P’ /1 500 Byies v/

/1 Complete Sends Process 1/

Declare
CS_Priority literally ‘210, /v Lover than the server tasks 1/
Cs_Start literally  '®CompletesSends’,

CS_StacksSize literally ‘2P, /1 500 Bytes 1/

/VBEG N/
(neveProdsTask - ROSCRRAYRATASK (GP_Priority, GF_Start, Dseg, StacksPtr, QP Stack$Size, Flags, xcept
DieksReadsTask : RUSCREATESTASE (DR Prioraty, DK _Start, Dseg, Stack$Ptr, DR_StacksSize, Flags, @Exception);
DiskswritesTask ¢ ROSCREATRSTASE (v Priority, DV Starl, Deoeg, Stack$Pir, DV Stack$Size, Flags, ®Bxception);
CoupletegSendssTask : RUSCREATRTAST (CS_Priority, CC_Start, Dseg, StacksPtr, C5_StacksSize, Plags, ®Exception);
BND CreateshllgTasks,

JUBEGIN Initialization o/
/1 Create protected regions for resources used by more than one Lask 1/
HDsAttachshegion : PUSCREATESKEGION (RegionsPlags, ®Exception);
Comn. g Infoskerion = FUSCREATESREGION (kegion$Flaps, ®Exception);
Userginfoskegion  : RGSCRRATESREGION (Region$Flaps, ®xception);
Opgtableskegion  : ROSCREATESREGION (kegions¥lags, ®Exception);

Shekegion  ROSCREATESREGION (KegionsPlaps, ®Exception);
Wvsoutgherion + ROLCREATESREGION (FeiongFlags, ®Exception);
Nodeskgstsgkegion : ROSCREATESRBGION (YegionsPlags, Exception);
Cacheskegion + RUSCREATESREGION (‘egionsFlags, eException);




A ]

/v Initialize Resources - do pol peed to gain acces: since no other Lasks exist yet 1/
CALL HDgAttach lnit;
CALL Commonglnfo_Init;
CALL Usersinfo Imt;
CALL OpsTable_Imit,
CALL Wvginp [nit;

CALL SP_lmtt;

CALL Wvglut_Imit;
CALL Nodeskqsts Inmit;
CALL DiskskeadsQ_Imit;
CALL Cache_Ini(;

/v Kead in \he defavit Op Syst & open Common disk:s which are Lo be permanently availabie 1/
CALL Confipuresfs;

/o Create \ask: 3/
CALL Createsallgtases

B inrtsalization,

/0 BAD THITIALIZATION PROCESS 1/



E 4 ¢ (ueve-Producing Process - File: Q4FRODC. PRS

/1t PROCES JURUE PRODUCER 3/
/v Keoo Wbt Neteork input queue § redirects the requests to individual queues for each node o/

TR/
Declare
rodeshumiSei@phore  Yoken
Newsodeshun Node$Type; /v This variable 1 used - past be node mumber Lo 2 new serving

task. JU's Aceess 1¢ contralled by the Nodeshun Semaphors ¢/

/APPROCEDURE 1/ GueuesProducer: Procedure,

JICONS: o,
Declare
Yeqdsueve literally  'Nodesueues (Node)',
Vaitshone literally  'OFFPRY,

Timetien laterally "0y /v Allows other task: to become active 1/

/v For be Semapbore Creation 1/

Declare
Initg0 Iterally '0',
Maxs) literally ‘'t',
1410 Iterally ‘0,

/1 For creating a server task 1/

beclare
ServergPriority literally ‘200",
sunt literally  ‘®Server’, /1 Start of sever procedure i/
|, 73 Iterally 0, /1 Creates owmn Data Segment t/
SePLr Iiterally 'ml’, /v Nucieus allocatzs Stack v/
StackgSize literally ‘' /v | Ebyte Stack 1/
Flags literally '0';

JNAR

Declare
Statne StatussType,
{nzy vore,
Exception 1088sception,
Node NodegType,

/BNy

NodeshussSemaphore : ROSCREATESSEMAPHORE (Inits0, Mexst, FIFC, ®Exception)
DO Forever,

/v Vait until there 15 @t least one input froo the Hetwork o/
D0 WHILE (W8lnp QueuesSize : 0}
CALL ROSSLEEP (“imeslen, ®Exception);
BXD; /a Wle ¢/
Node : N¥$1np Gueue (NW$1np ReadsPos) Node, /s The node which sent the recuest t/

/t Examine the Node's queur fo determune if there 1t already a server Lask
associated with 1L 1f nol then ereate a server task 1/
1F (keqdsueue Server . NongToken)
THEN
o,
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NevsKodeshun - Node,

keqdsQueue Server : ROSCREATESTASE (ServersPriority, Start, D#Seg, StPir,
StacksSize, Flage, ®Bxception);

Dumery :© ROSRECEIVESUNITS ( NodesWumdSemaptiore, |, ¥al

t4hone, ®Exception );

/v ¥ait for new task Lo send the semajhore. Allows task access Lo 118 node pumber 1/

B0

/v ¥ait unty! there 15 at least one free entry in the Node (meues' spacelist,

| then enqueue the request 1/
Status : Al
DO WVRILE (Status : Rull),
CALL ROSRECEIVESCONTROL | NodetRqstsRegion, ®Exception),
CALL Nodeskgstis Enqueue (Node, @Status);
CALL RUSSENDSCONTROL (®ixception); /v Kelease the Nodes
IF (States :« Will)
THEN CALL WOSSLEEF (Timedlen, ®Exception,,
2,

BXD; /1 Forever Loop 1/
EXD QuevesProqueer,

/1 XD QUEVE PRODUCING PROCESS 1/
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B. 4.3 Individual-Node Server Frcocees

This process 1s performed by each tash set up for a workstation.
1Lt ¢contains as an internal resource, a map of the workstation’s
draives, with further decomposition into sub-processes handling
each type of request.

Noge-Server Froces: Rody - File: SERVER. PRS

/v PROCESS: SERVER 1/
/v Code for each serving Lask for each active node 1/

JAPROCEDVRE o/ Server. Procedure REENTRANT,

J1CONSTY/
Declare
Mazghn literally 'T’,
S1gnsln literally ‘2,
RespaSiae literally  'SIZB (Resp)',
Timeslen literally  ‘0; /n Aliows other ¢ control 1/
/v Message functiont - Track, kesponse or Command for e
Declare

kqetedsTrack literally ‘0,
kesponsestoskqst literally ‘',

Crench Iiterally ‘2,
Setsbern Iiterally '¥,
Attach Iiterally ‘¥,
Detach literally '
JIVARL/
Declare
Node voktype,
Exception aception
Status Ut Type,
UsergConnec .cd ean,
kequest o 8TYRE,
Kesponze MessagesType,
P Byte AT ( ®Request(0) ),
Current STRUCTURE ( Usersima Byte,
AccesssConfip Byte,
Haxgaty e,
(5¢Nun Byte,
Usergkileshun TypesFi | esun,

DirgCornect  Token );

JUYPROCEDUKE 1/ SendsNodesMessape: Procedure (Mepaltr, Size);
Declare MsgsPtr Pointer,
S1ze Byte;
J1BEGINY
Status : Wl
DO WHILE (Status : Rull);
CALL ROSRECEIVESCONTRGL (NvSOutsRegion, ®Exception);



CALL Wv$Out _Enqueue (MsgsPLr, Size, Mode, ®Status);
CALL ROSSENDSCONTROL (®Exception); /r Kelease Network Ouiput (ueue Resou
IF (States O Successful)
THEX CALL RG4SLEEF (Timedlen, ®kxception);
R,
BXD SendsNcdesMessape;

/ IRESOURCES
$include (drive RSC)

/1 SERVER PROCEDURES 1/
$include (ServsProc. RTY)

/AREQUESY INTERPRETING PROCEIURES:/
$include (kqstsbroc RTN)

JUBBGIN - Server Procedure 1/

't Get the pode whuch the task wil) be serving - Lhen release access of Lhe variable 1/

Kode - NewsNodeshun
CALL POSSEXDSUNITS ( WewshodesSemaptiore, 1, ®Rxception);

/v Initialize Wbe task with only the defaul! Op Syst connected o he drives 1/
CALL Drivethap Init,

CALL ZerosCurrentsSetiings,

CALL Attachsds;

IO Forever,
/v Get request from input queue 1/
Status : Bmply;
DO WHILE (Status : Ramty);
CALL ROSRECE!VESCONTROL (Nodes(ueuessRegion, ®Exception);
CALL Nodeskgsts Dequeue (Node, Okequest, ®#Siatus),
CALL RUASENDSCONTROL (Wxception); /t Kelease Node Queues Resource 1/
IF (Status < Successful)
THEN CALL ROSSLEE® ( TimesLen, ®kxception);

B,
IF (P ¢ MasePn )
THEX IP ( UsersConnected OR ( FPn ¢: Signsn ) )
THRX
DO CASE Pn;
/v 0 kead 1/ CALL RgetsTrack,
uiwite )/ CALL RgstsSect;
/v 2 Signdin 1/ CALL kqstsSipnson;
/v 3 S1gns0ff v/ CALL RqstsSignsoff;
/v & AtachsCommon 1/ CALL kqstsCommongDisk;
/v 5 AttachsUsersDisk 1/  CALL RgstsUsersDisk;
/v b Detach v/ CALL kostsDetach;
/v 1 ChangesOs 1/ CALL Rgsts08;
BXD; /v Case Pn v/
EXD, /v Forever Loop 1/
XD SERVEX,

/1 EXD SERVER PROCESS 1/
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Drive-map - Pile: DRIVE RSC

" wa b LB

/0 RESOURCE: DRIVESNA?P 1
/t Naps \he drives of @ node o an open file 1UpslizvghaL
on the File Server v/

O™
Declar.
Naxdlrives literall, 2
Nonsbrive literally "
Drovedtype Lrerally "Fyte
LHIS literally 'SITE (Mag!
AR
Leclare
Permsbriveslinit DrivesType,
Drivesarray (Naxglrives) Detype,
NIl sNeszape Neasagestype.

/IPROCEDURE o/ DrivesNap_Init. Procedure
by
Declare
Count  DrivesType
/1BEGIMY/
Do Count : O T (hasdbrives-|),
Drivesarray(Count) : NondOpaDizk,
BN
Ferpslriveslinit :
EXD DrivesMap Init,

/APROCEDURE 1/ Driveshap Crunch: Procedure,

JIYARY
Declare
Freesdrive Drivegtype,
Count Drivestype.
JAREGINY
/t Pind the first free érive 1/
Count : @

DO WHILE ( (Count ¢ (NazgDrives-1) ) AND
| (DravesarrayiCount) © NensOpslisk) OF (Count : NonsDrive) ) );
Count . Count + §;
END /s While v/
Freesbrive : Count

/v Shift disks in subsequent used arives to the first free drives 1/
DO Count : (PreesDrive + 1) 10 [Nautbrives - §),
IF | (brivesarray(Count) O NeasOpsDisk) AND (Count © NonsDrive) )
THEN
b,
Drivesarray (FreesDrive) . Drivesarray(Count),
Drivesarray (Count) - HonsOpsDisk,
Preesirive : Freesbrive « 4,
IF (PreesDrive : NonsDrive)
THEN Freesbrive : FreesDrive + 4
EXD,



END: /v Do Loop o/
EXD DraiveNap Crunch,

/APROCEDURE v/ DrivesNap SetPerm: Procedure

Ak
Declare Count  DrivesType

/ABEGINY/
/v Pinds the highes' attached drive § setc itself & all drives

less Lhan it as permanent i/
Count : Mazsdrives - }
DO WHILE [ (Count »: 0) AND (Drivesarrayi(Count) : Non$Opsisk) )
Count : Count-!
EXD, /v While o/
PerpsDrivesiinnt : Count + |
EXD Drivestyp Settlere

/IPROCEDURE »/ DrivesNap Attach: Procedore (CpsDiske¥un, Gty, Puleshum, Drivel$Ptr, StatussPtry;
Declare Opslisk$hue  Diype,
ay Byte,
Fllesur Piype,
DriveigPtr Peinter,
StatustPir Pointer,

Ak
Declare
Drives BASED DriveisPir DrivesType,
tates BASED StatusgPtr StatussType
L STRUCTURE | Command  Byte
Drive DrivegType,
Fllethur Pype,
Gy Eyte ),
Detlare

Atteppts Fyie
Crunched  Boolean,
Freetlount  Byte

Count DrivesType,

JUEBGINY
Status : NosDrivesSpace,
Atteppls - Q
Crunched : False

DO WHILE | (States ¢ Successful) ARD (Attempis ¢ 2) )

/v The Driveshrray 12 scanned to find the required nupber of
sequentially available drives. It this fails the Drivesarray
ic crunched and then another atteppt it pade v/

Attempts : Attempts ¢ §,
Count : @
FreesCount :

/v S¢an for avallable drives 1/
DO WHILE ( (Count ¢ Maz$brives) AND (Status o Successful) );
IF ( DrivesArray(Count) © Non$OpsDisk )
THEN PreesConnt :
ELSE
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IP ( Count O NongDrive |
THEN
) g
PreesCount : PreegCount + |,
IF | PreesCount : Oty )
THEN Status : Succeseful,
XD,
Count : Count ¢ §;
EXD, /1 Whle v/

IF ( ( NOT Crunched ) AND ( Status O Successiul ) )
THEN
m.
Crunched : True
CALL Drivesiap Crunch,
BNl

BN /2 While v/

IF (Status : Successful)
THEN
DG,
Drivet : Count - Gty;
DO Count : 0 10 (Gty - 1)
Drivesarray (DraveisCount) = (OpsDisk$hue + Count),

END
/v Send pessage o MU v/
Heg.Command  : Attach;

Nsg Drive : Dravey;

Nsg Pilesiun  : Flleghue,

Bep @ty s aty,

CALL bend$hodeshessage (Whsp MopgSize)
BNT,

ERD Driveshap Attack

/APROCEDURE 1/ DrivesNap Detach: Procedure ( Drive!, Gty );
Declare  Drivet DrivesType,
@y Bye
/ACONSTY/
Declare
Timeslen literally '
Jtvhke
Declare Start DrivesType,
Count  Drivestype,
Bxception JO$Exception

[ABECINY/
IF (Drivel >: Perm$Driveslinit)
THEN Start - Drives;
ELSE Start : Peruglriveslimit:

/v Flush each Disk from the cache 1f this 15 the only user. v/
/v UITrap 34 - way need to nest regions here 1/
Flushed : False
CALL RGIRECEIVESCONTROL (Op$Tableskegion, ®Exception):
DO WHILE ( WOT(Flushed) );
Flushed : True,
DO Count : Start T0 (Drivet + (Gty - 1) }



IP | Op$Tabie QtysOpen| Drivesarray lcunt s
THEN DO,
CALL ROSSERDSCONTROL (®Eyzeption
CALL RQ$RBCEIVESCONTROL (Cachegberizn, @Bxception)
Flushed : Plushee AND Cacre Flush | DrivesarrayiCount));
CALL RQSSENDSCONTROL (®Exception
CALL RGSRECEIVESCONTRO.L (Op$Tabieskegion, ®Esception);
END,
EXD; /v Do Loop o/
IF { NOT(Flushed) )
THEN D2,
CALL RQSEXDSCONTROL (®Eyception !,
CALL RQG$SLERP (Timeslen, ®Exception),
CALL PGSRECEIVESCORTROL (Opstabdlesvegion, @Ezce tion};
EXD.
END: /ovhiles/
/v Close the dick entries, once successfully flushed 1/
PO Count : Start 10 (Drivet ¢ (Qy - §) &
CALL OpsTable Nark¢Closed ( Drivesarray(Count) )
BXD

CALL RGSSENDSCONTROL (@E3ception);
BXD DrivesNap Detach:

/v END DRIVESNAF RESOURCE v/

n
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Ira-Leve) Processes - File: RQSPPROC iTH

B ovnosa
/¢ RLGUBST INTERPRETINC PROCEDURES - NAPS THE REQUESY & RESFONSE BYTE ARKAYS iNTO
VARIABLES & PBRFORNS PROCBDURE CALLS WITH THESE PARAMETERS v/

NTROCELURE o/ RqsteTrack: Procedure,

NCONETY
Declare
Tipesien lterally 'C,
vk
Declare
Track Tracksiup
Exception [0sEzception;
Declare
kgt STRUCTURE ( Drive Byte,
PC_Track TrpesPC Track,
Kead Byte ) AT ( ®Request(t) ), /n 3-Bytes v/
Resp STRUCTURE ( Fn Byte,
CachesGrocp Groopshur,
Drive Brte,
PC_Track TypesPC_Track,
head Byte,
TrackgPo:  Pointer ) AT ( @Response);
JAEECINS/
kesp B : kgstedstrack,
kesp.Drive - Rgst.Drive;

kesp ®C_Trach : Rgst PC Track,
kesp Head : K338 Head,
Rqst PC_Track : kqot.PC_Track + Rqst.Head,
CALL RG$RECEIVESCONTROL (Cacheskegion, ®Exception);
DO WHILE ( CachesFetch (Drivesap(Rqst.Drive), kqst.PC Track,
®kesp CaczesGroup, ®Track, 6Resp Track$Fos) © Found J;
CALL ROSSENDSCONTROL (Cacheskerion, ®Exception);
CALL RQSSLEEP (Tipeslen, ®Ezception),
CALL RGSZECEIVESCONTROL (Cacheskegion, ®Ezception),
END /0 While v/
kesp TracksPos : Recp TracksPos « (Rqst .Head 1 TrackeSize);
DO WHILE { CachesGuerysPresent(Track) ¢ True );
CALL RQSSENDSCONTROL (Cacheskepion @Ezception);
CALL KQSSLEE* Timesien, #E3ception)
CALL RQSRECEIVESCONTROL (CachedRegion, eException),
EXD; /o While v/
/v Send kesponse to PC v/
CALL SendghodedMezsage (®kesp, RespsSize )
EXD Kqst$frack,

/1PROCEDURE o/ RqsteSect: Procedure;
/CONSTYY
Declzre
Tineslen
/ARy
Declare
States
Track

Iterally ‘0,

StatussType,
Tracksiur,
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Group GroupsNue,
Trackgko: Fointer,
Exceplion  JOSEsception,

\eciare

gt STRUCTURE ( Drive Byte
PC_Track Typestl tracs
Head Byte
PC_Sect Typesl Sect
Sect Sectgnue
Sectybos Byte AT [ GRequest(i) )i /v S-Bytes v/

MEECIM

Fgst PC_Track - Rqst.PC_Track ¢+ Rqst Heae
CALL RO$RECEIVESCONTROL (Cachesiepion, ®Exception,
DO WRILE ( CachesFetch (DrivesMap(kqst Drive), ¥ast PO Track, ®Group, @Track, @fracksbos) o Found ),
CALL RGISENDSCONTROL (Cacheskepion, ®kxceptior
CALL ROSSLEEF (Yimeslen, @Exception),
CALL RGSRECEIVESCONTROL (CachesRegion, ®Excepi.ion)
BAL /¢ While v/ .
DO WHILE | CachesduerysPresent|Track) o True )
CALL ROSSENDSCONTROL (Cacheshegion, @Exception),
CALL RQMSLEBP (Tieslen, ®Excertion ),
CALL RGSRECEIVESCONTROL (Cache  1on, @Exception),
BND: /v While v/
Bgst PC Sect : Rqst.PC Sect o (Rqst Nead ¢ Sectsdln.frack),
CALL CachetPerformsvrite (Group, Track, Rqst BC Sect, Rgst SectsPos),
/0 Get aceess to release sector to pool o/
CALL RUSRECEIVESCONTROL [SPgkegion, ®Eyception)
CALL SP keleasesSect (Rqst.Sect)
“Al RGESENDSCONTROL (SPgRegion, ®Ezception),
END kquigbecy,

JAPROCEDURE v/ RqstsSignson Procedure,
NN
Declare
Newguser  Literilly 'Current$Usersntry’,
JuvAky
Declare
| LU STRUCTURE | Usershue  Word,
ss90rd PasesTypr ) 27 | @Request(!) ), /¢ 9-Bytes t/

kesp STRUCTURE ( Fn Byte,
Status StatussType,
AccesseContip Eyte,
Users(s Byte,
Mazduslusks  Byte | AT ( ®Kesponse ;
LT

Kesp Fn - kesponsesToskqst,
IF (UsersConnected |
THER kesp Status : AlreadytSignedson;
BLSE
Do
CALL FGSRECEIVESCONTROL (Userslnfostegion, @Exception):
CALL dserdinge Read (Rqet.Usershum, ®hqst bassword, ehesp.Statut);
[F (Resp.Status : Successful)

THEN
by
Cu: rent Userg¥up : kgt Usershup
Current . AccesssConfig = WewsUser AccesssConfap,
Current Naxsity : Newguser MaxdGty,
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Current .0S$Nue o NewglUser.ini s
Current UsergFrleskun : SHL(Lurrent Usershux 4) + 000D, /1 Leftmost bit high
tndicates 3 User fule Fught & bits zero, allow op to 3% user disk: v/
Userslonnected : True,
XD,
CALL ROSSENDSCORTROL (®Ezception), /s kelease Usersinto Resource i/

IF (Resp.Status : Successful)
THEN

X,
CALL AtLach$0S, /v attach the Op .Syst. § Joad the Confip disk 4 User disks 1/
kesp AccesseContig = Current Acceszsiontig
Recp Usergls : Current .0S$Nue
kesp MaxtUshisks = Current Naxsoty,

END,

END, /o Bise o/

/1 Send Kesponse 1/
CALL Sendghodessessage (Okesp, RespsSize )
END FqatsSignson,

/APROCEDURE 1/ Rqs\sSignsOff : Procedure;
JABEGINY
IF (UsersConnected )
THEX

Do,

IF (Current DirgConnect O NongToken)
THEN CALL RQSASDELETESCONRECTION (Current DirConnect, NogMailbos, @Esception )

CaLL ZerosCurrentiSettings;
CALL Attachsds,

Pl

END RqsteSipnsofd

/IPROCEDURE 1/ KqsttCoumonsDisk . Procedure,
ARy
Dbeclare
Pirststrack Literally ‘¢,

kqet STRUCTURE | FilesNue Types¥iieshur,
LoadsType  Boolean,
Keadgwrite  foolan | AT ( Okequest(f) ), /v 4-Bytes v/
kesp STRUCTURE ( Pn Byte,
tatus Statustlype,
brives) Drivestype,
Uty byte ) T [ ®kesponse),
/ABEGINY

Fesp Fn o« Responsesfoskqst
CALL CommonsDisk$Attach (kqst Frleskum, kqet LoadsType, kqst Readgvrite, Current OShum,
Current Accesstlonfig, ®kesp.Qly, ®Resp.Drivesy, ®kesp Status)

/v Prefeted dicki, frow cache (3f ipmediate Joadstype) 1/
IF \Resp Status : Suecessiul)
THEX IF (Rqat.LoadsType : lnpediate)
CALL Cache Prefetch ( DravesArray(Resp Drivet), FirstdTrack);

/v Send kesponse to PC y/

CALL SendgNodesMessape (®Resp, RespsSize ),
END FqsteCopmontDisk;
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/VPROCEDURE 1/ RqstsUsersDisk: Procedure;

VAR
Declare
kgst STRUCTURE ( Disk Byte,
Readgvrite  Byte ) AY | ORequest() ), /o 2-Eytes v/
Res} STRUCTURE ( Fn Byte,
Statue StatussType,
Urive DravesType, /v The drive of Lhe last disk attached 1/
Gty$bone Byte AT | Skesponse );
JUBBGIN,

kesp Fn : kesponsesTosRqst,
CALL UsersDiskgattach (kgst Disk, Rgst keads¥rite, ®Resp Drive, ®Resp Otyshone, Phesp Status )
/v Send kesponse to IC v/
CALL Sendthodethessage (®Resp, kesptSize ),
END kqstsusersbisk,

/IFROCEDURE 1/ kqstigDetach Procedure;

/AR
Declare
kst STRUCTURE ( Drivest DrivesType,
@y Frie | AT ( Okequest(1) ) /n 2-Bytes v/
JABECIN

CALL Driveshap Detach (Rqst.Drives!, Rgst.Qty),
EXD kgstbetach,

/APROCEDURE v/ Kqst$08: Procedure
AR
Detlare
Rgst STRUCTURE ( 0SsNum Fyte ) AT ( Okequest(!) )i /1 t-Byte v/
JUBECINY
/v Check first Lo see Lhat requested 08 s not already attached v/
IF (Current 0S$Nup © Rqst.0S#Num)
THEN
0,
Current .0S$Nup : Rgst.OSsNue:
CALL Attachs0S /1 Condig disk & user disks will aifo be attached if necessary,
1 an error occurs, the default 05 18 attached v/
BN,
BND Rgetot,
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Sub-processes Commod (o ird-level Processes - File: SERVPROC RPN

/¢ SERVER PROCEDURES - PERFORM OPENING & ATTACHINC OF DIZRS 7O DRIVES 1

/APROCEDUKEY/ ZerotCurrentdSettangs: Procedure,

JUBEGINY
Userglonnected : Falee;
Current Usersiup + Nonguser,
Current AccesssConfig : NosAccess,
Current Maxsaty : @
Current OS$hup : Ded 405,

Current UserdFiieshun : B000R,
Current DirsConnect - NongToken,
E0D ZerosCurrentsSettings,

JtPROCEDURE CommonsDisksOpen - 15 defined exteriq. 0 the server process 1/

JAPROCEDURL 1/ UsersbisksOpen: Procedure (FilesNum keadsWrite, Opshickshumsbir, Statussptr),
Declare  Fileshog Typeskilesy
keadterite Boolean ,
OpsbisksNupsPLr Pointer,

StatusePir Pointer,
AR
Declare
DptliskgNup  BASED OpgDiskgNumsotr TypesQpsbiskeNum,
Sutus BASED Statusébir StatussType,

JUPROCEDURE 1/ NarksOpensandgvail. Procedure,

/v Mark the disk entry open & wait unti) be file 15 open, § tbe
\oke: 45 ava:lable for use. 1/

/sCONSYY/
Declare  Timedlen( literally ‘v

JABEGIRY/
CALL Op#Table NarksOpen (OpsDisksNum, §, Readswrite, StatussPir),
IF (Statns : Successivl)
THEN
b,
Status : NOT (Ready),
DU WHILE (Status o Ready),
CALL Opstable Disksskeady (0psDiskshuz, !, Statustbtr),
IF (Status o keady)
THEN
0,
/v Allow olher tazks Lo continue 1/
CALL RGSSENDSCONTROL (®Breeption), /v Release CpsTable Kesource 1/
CALL ROSSLEE} (TimeslenO, ®Exceplion),
CALL RQSRRCEIYESCONYROL (OpsTableskegion, ®Exception);
EN;

- B71 -



BN /u ¥hile - Files are open for nse o
EXD:
ERD Nornsipengandivait,

/1BRGIm/
CALL RGSRBCEIVESCONTROL (OpsTableskegion, @Exception),
CALL OpsTable Searchobisk (FilesNum, OpsDisk$humdFir, StatussPir)
IF (Status : Found)

PHEX /1 Dick has already been used v/
n;-
CALL WarkgOpensandvait,
CALL RQSSENDSCONTROL (®E3ception) /1 kelease OpsTable Resource ¢/
EXD,

ELSE /v Disk has not yet been used v/
0,
ft Create Entry in OpsTable Resource § Nark it as open o/
CALL Optfable AtwachiDisks (Puesrap, 1, Usersappinum, OpiDiskgNup$Pir, StatusPtr);
IF (Statys : Successiul)
THEN
0,
CALL Opsfable_WarksOpen (OpghiskeNum, |, Readt¥rite, StatusePir);
IF (Statuz © Successful)
THEN /1 kestore OpsTadie o/
Call OpsTable kemovesDisks (Opliskdhum, 1)
LU
CALL KGISENDSCONTROL (Bzceplion); /1 Release OpsTable Resource 1/

/1 Oper the files on the Hard Disk 1/
IF (Status : Succesaful)
THEN
uv
/e attach | Open {1les on Lhe Hard Disk v/
CALL WOSRECEIVESCONTROL (HDsAttachskegion, ®Ezception),
CALL HD$Attach OpensCreatesFile ( (FilesNum NOD 16), Current DirsConnect,
Readsyrite, ®OpeDisksNap(Opshiskshup) OpensConnection, ®Bzception )
1P (Bxeeption © B4OI)
THEN Statue : DiskgattacheBrror
CALL RQSSENDSCONTROL (®Exception) /v Release HDSAttach Resource s/

/v 1t an error occured then restore the OpgTable Resource v/
IP (Statge © Succeustul)
THEN
X,
CALL RGSRECEIVESCONTROL (UpttablesReion, @Bxception);
CALL OptTable NarktClosed (OpsDiskNup),
CALL ROSSENDSCONTROL (®Exception),
END,
Exly /1 Then v
BND: /v Disk Entry Created 1/

XD UserslisksOpen

/PROCEDURE 1/ Common$bizkshtiach Procedure (FiletNum, LoaddYype, Read$¥rite, OS¢Num, AccesséConfig,
Guysiir, DravesigPtr, Statussitr);

- B72 -



Declare Fileshug Typesteshun,
Loadstym Bociean,

keadgorite  hoolear,
VLI 4 byl
Accessalontif Fvie
Qlyshir Foinser
Dravegigher  Pointer
Suatusshr  Fointer
Ak
beclare
Oty BASED QtysPir Fyte
Drives BASED DrivesigPtr  Drivesliype
P BASED § :*us¢Mir  Statuss¥ype
Declare
OpsDiskeNup)  TypesOpsDiskshun,
Count TypesOpslisksiun
JABRGINY

CALL CommondDisksOpen (Pileshue, LoadsType, keadsvrite, OSsNum, AccesseConfig,
Wty eOptliskeNue), O5tatus);
IF (Status : Successful)
THEN
1
CALL Drivesap Altach (OpsDiskshum!, Gty Fileshue, ODrives!, ®Slatus)
1P (Status © Successful)
THEN
w
CALL ROSRECEIVESCONTROL (Op$Tableskegion, ®Rzception);
DO Count : OpsDiskshup! 7O (OpsbishsNum! + Gty);
CALL OpsTable MarkiClosed (Count)
END,
CALL RUSSENDSCONTROL (®Esception)
EXD: /1 Then v/
BND; /1 Then v/
END CommonsDisksatiach,

JTROCEDURE 1/ UsersDisk$Atiach: Procedure (Disk, Readswrite, DrivesPtr, GrysDonesPir. StatussPir)
Dezlare  Disk TypesFileshur
Keadgvrite  Boolean,
Drivesitr Pointer,
GtysbonesPtr Pointer,
SutusgPir  Feinter;

JivAky
Declare
Dryve BASED DrivetPir Drivestype
Gty shone BASED GuysDonesbtr byte,
Statue BASED Statuvssbtr  StatussType
Declare
UsersF e TypesFilesiue,
aty byte,
OpsDiskeNue  TypesdpsDiskshug;
JUBEGINY/
Gtyshone : ¢

IF (Disk > Current Maxsaty)
THEN Status : DisksNotsEnist,
BLSE
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Do,
Status : Success

/v Set up loop for either 3 single disx or sor 2l user disks o/

IF (Dizh = 0)
THEN /1 Request 1¢ for all user diske nol alrcady connected 1/
D0,

UsersFile - Current UsersFileshue ¢+ §
Gty : Current Nazsaty,

END,
BLSE /1 Kequest 1s for a specifie dizk s
b
UsersFile - Current UsersFileskur + Dish,
Qty : 4
ENL,

DO UsersFile : UserdFile 1O (UserdFile + Oty - 1)

/v Attach entry to OpsTable & Open associated Disk file v/
CALL UsersDisksOpen (UsersFile, Readsvrite, ®OpshisksNum, StatusPtr);

/v Atlach o an available drive v/
IF (Status : Successful)
THEN
b,
CALL DrivegMap Attach (OpsDizkeNur, |, UsersFile, ®Drive, OStatus),
IF (Status © Successful)
THEN /1 kestore OpsTable, nc drive: {ree v/
o,
CALL RQSRECEIVESCONYROL (Op#Tableskegion, ®Ezception ),
C'LL Opstable Ma. .. lozed (OpsDiskshum);
CALL RQSSENDSCONTROL (®Eaception),
EXD
EXD: /1 Then v/

IF (Status : Successful)
THEY Gtyshone : Giyshone + |,
Bl /1 Ix Loop v/

EXL /0 Blee v/
END UsersDisksattach,

/APROCEDURE o/ AtwachsOS: Procedure,

JAvARL
Declare

Gy byte,

Firstgbrive Drivegtype,

Status Statusstype,

UsDirgNape (6)  Byte, /v Nape for Lhe user directory v/

UshupgString (8) Eyte /v &-Digit String composed from Lhe User Number 1/
JVBECINY/

IF (Current.DirgConnect © NongToken )
THEN CALL RGSASDELETESCONNECTION (Current.DirgConnect, NosNailboz, ®Ezception);

/v Detach ALL dizkz connected to drive 1/
Permgbriveslinit : @
CALL Driveskap Detach (0, Maxsbrives);



/v Attach the required Operating System 1/
1% (Current .0S$hue ) Larpes0s)
THEN Corrent OSsNup : Def$0S
CALL CommongDisk$attach ( OS$Array(Current O3sNup) AppisNun, lomediate, kead, Current UStNue,
Current . AcceszsConiiy, wGty, OFirstsDrive, ®5tatus),

/u it an error occured attach Lhe Default Operating System s/
IF (Status © v cessful)
THEN
43
Current 0S¢hug : Def$ds
CALL CopmonsDisk$Attach ( OSiarray(Current OS$Nun) AppisNun, Impediate, Read
Current.0SsNup, CartesBlanche, ®Gty OFirstgbrive, #Gtatus)
END

CALL Driveshap SetgPerm
IF (VsersConnected )
THEN
D,
/1 Atlach the disk of application information Lo the PC o/
CALL CommonsliskAttach ( (AccesssAppl + Current Access¢Config), lomediate, Read,
Current 0Shue, CartesBlanche, ®Qty, OFirstsDrive, ®Status)
CALL Drivessap SeltPere,
1P (Current Mazgdty » 0)
THEX
b,
/1 User directory nzee : U« 2 §-cagit decimal (forped from the user Nup) ¢/
Ushirghame (0) : Boptysitring,
CALL String Add | 6UsDirshame ('), §)
CALL String Mum (Current UserdNux, UskupsString, 1),
CALL String_Add | @UsDireame, SUthupgString, 5)

/v Atach or ereate this directory 1/
CALL RGSRBCEIVESCONTROL (HD$At\achskegion, ®Bzception)
CALL HDSAttach AtigCreatesDir | ®OS8Array(Current OStNup) OSsHame, WUSDIrdNape,
O(EoptysSiring), 2, UserstPrefiz, ®Current .DirsConnect, ®Ezception);
CALL PQESENDSCONTROL (®Exception ),

/v Attach user diske for write access. O specifies 21l disks to be Joaded 1/
CALL Usergisksattach (0, Write, OFirstsDrive OQty, @Status),
BAD,
EXD /1t Then v/
BND AtLQcLS0s
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/v PROCESS: DISESREAD 3/
/v This Process obtains a read request frop the Disk Read Mailbes, § reads the requ red
data Into the cache, one (PC)track at a time. Ac each track becomes avallable it
parks 1t 1n Lhe cache as present o/

/\PROCEDURE 1/ Diskgkead: Procedure

JICORSTY
Declare
Vaitshone Iiterally  'OFFFFR',
Set literally ‘2,
FilesConnection literally  ‘'OpsDisk$Map(Msg.Disk).OpensConnection’,
FilegPos lterally  ‘(Msg.PC_Track + Count) v SizesCachesPrack’,
Readsbor literally  "TeBnt(Msg.Track(Count)) TracksPos’;
JOVARY/

/v Declared aiready in cache resource
ReadsisgeStructure  literally
'STRUCTURE | Gty Byte, Disk D$Type, Group Groupshup, TracksA TypesPC Track, Track(!) Trackskue )|
Array Track 15 unbounded - cf: FLN-86 pg B-2 1/

Declare
NegtSegment Toker ,
Mg BASED MsptSegmen! Read$MspeStructure;
Declare
Count Byte,
Fesponse Yord,
Bylesgkead vord,
Ezception J0sEsception
/ABBGIN/
DC Forever

NsgsGegment : ROSPRCBIVESNESSAGE (RoadMsgsrbor, Waitslone, @Response, ®Exception);

D0 Count : 0 70 (Msg.Qty - 1)
CALL RQSSSSEEL (FilesConnection, Set, FilesPos, ®Bxception);
Pytesgead : RGESSREADSMOVE (FilesConnection, Read$Por, Size$2fracks, ®Ezception);
CALL RQSRECEIVESCONTROL ( Cacheskegion, ®Ezception);
CALL Cache Mark$Present [Nsg.Track(Count), Msg.Group):
CALL RQ$SENDSCONTROL (®Exception),

END, /1 Do count 1/

CALL RGEDELETESSEGKERT (Msg#Segment, @Bzception);

BAD, /1 Forever Loop 8/
END Diskgkead,

/¢ EXD DISESREAD FROCESS 1/



B4 5 Disk-vrite Process - Pule: DSIVRITE.PRS

B T ceman B e T 1/

/v PROCESS : DISE$WRITE v/
/t This process waits until disk writing 1s required. It then ioops, each time obtaining
frop the cache the nezt item to be writien, togelher with its dirty (PC)sectors
(Rote - the PC s:clor gives the offset for the file image for that disk). The data
15 flushed to disk. o/

/VPROCEDURE 1/ Luskg$vrite: Procedure;

/ICORST/
Declare
V21tsbone literally  'OFFFFR'.
Tipesien literally "0, /r Aliows other tasks to become active 1/
Set lterally '?,
FilesConnection lLiterally  'OpsDisk¥ap(Disk).OpensConpection’,
FilesPor literally  “(PC_Track t SizesCachesTrack) + (PC_Sect n SecteSize)',
SectgPos Literally  'T4Ent(Track).TracksPor + (PC_Sect 1 SectsSize)’;
/AR
Declare
Disk DsType
Gronp Groupshum,
I _frack TypesPC Track,
Track Trackshue,
SecteBits (3)  PEyte,
Exception 10sE3ception,

JAPROCEDURE 1/ Sectglirty  Procedure (Sector) Boolean;
Declare Sector TypePC_Sect,
/IVARY/
Declare
(keqskyte, ReqsBil) Byte;
JUBEGIN/
keqdByte : Sector/8
Reqskit - Sector MOD &
ReqsEit - SHL [ 0000$0001B, ReqsBit);
RETURN (Sect$Bits(keqsbyte) AND Reqsbit);
END Sectglirty,

/1BEGINY
0 Forever,
CALL ROS$RECEIVESCONTROL ( Cacheskepion, ®Ezception),
W WHILE (NOT Cache WLskeady),
CALL RQ$SENDSCONTROL (®Kzception),
CALL RQG$SLEEF (Timeslen, @Exception);
CALL RG$RECEIVESCONTROL ( Cacheskegion, ®Exception ),
END, /v While s/
Dick  : YGL(Group).Disk;
Track : NonsTrack;
Group = NonsGroup,
DO WHILE ( Cache Nest$¥rite (Disk, ®Group, OFC Track, efrack, eSectsbits) ),
CALL RQSSENDSCONTROL (®Exception);
DO PC Sect : 0 70 (SectsingCachestrack - 1);
IF SecteDirty (PC Sect)
THEN DO
CALL RQ$S$SEET (F1lesConnection, Set, PilesPos, ®Ezception);
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sytesgiritien : ROSSSVRITESNOVE (iiesConnection, Sect$boc, Sect$sSize, @Esception);
END: /u Then v/

END: /1 Do PC_Se:t v/
CALL RQSRECEIVESCONTROL ( Cacheshepion, ®kxception

EXI; /v While ¢

CALL RQSSENDSCONTROL (®Ezception);

END: /v Forever Loop v/
END Duskswrite,

/v EXD SERVER "ROCESS 1/
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b4 ¢ Trach-Send Completion Procese - File: CPLSERDS. FRS

/v PROCESS COMFLETB4SENISY/

/v Thit process involves scanattig Lbe outpul queue resource for responses re longer required by the
™) neteork processor, & performing outstanding operation: on the Server's resources. For kead
responses, e cache must hold the tracks at leart uniil they have been transmitted, and so
gust be Anformed when Such operction 18 complete.

1FAOCEDURE 1/ CompletesSends: Procedure

A0S/
Declare
Tioeslen Iaterally 05 /n Allows other tashe to become active 1/
TIVARY
Declare
NepsPer Pointer,
L J ] BASED Msgsbir  Byte,
EBxception 108Exception,

oAt
DO Forever,
/v Vait until the Network Processor has finished sending and processing message v/
- CALL RQ$RSCE)YESCONTROL | Wwsutshegion, ®Exception);

D0 WHILE ( NOT (NV$(nt_Done (erzgsbir)) ),
CALL ROSCENDSCONTROL (@Exception);
CALL RGSSLEEP (Timeslen, ®Exception);
CALL POSPECE!VESCONTROL ( Nv$Outs$Repion, @Zxception),

ND; /r Wuile o/
- /v Perform actions required for each message type 1/
CALL RUSSENDSCONTROL (®Exception);
DO CASE P,
/00 Read 1/ 0,
Declare
Msg BASED MeesPtr  SYRUCTURE (Pn Byte,
3 Group  Group$kum),
CALL RQSRECEIVESCONTROL ( Cacheskegion, sxception),
CALL Cache ReduceOps (Msg, Group);
CALL RUSSENDSCONTROL (®Exceplion);
BXD;
/v ALl Others 1/ /1 DO Nothung ¢/
- B¥D; /v Case v/

/v Release the mecsage entry of the output queue resource, for re-use t/
“ALL GSRECEIVESCONTROL ( NwgOut$kegion, ®Exception),
ALL NgOut Release;
CALL KGSCENXDSCONTROL (®Exception),
BXD; /v Forever Loop 1/
- XD CompletetSends;

/v EXD CONTLETESSENDS PROCESS 1/




‘ -

B.5 SUB-PROCESSES COMMON TO 2ND LEVEL PROCESSES

These are processes which form sub-processes for more than one of
the main (énd-level) processes, There 18 only one such common
sub-process - the common-disk open process - which 1s performed
by the 1nitialization and node-server processes. It executes
operations on the hard disk, ‘common-into’ and 'opened-di1sks
tables' resources, necessary to open a common or applications
disk.

.5 Disk-Gpen Process - File COMOPRITY

/| L LT T L L L L T T L L L L L L LT T .I
/0 PROCESS: COMMOMS DI SISOPEN ¢/

/v Opening of Common 13ks - Used during initialization (Lo ensure that well used files
are permanent!y upen) and by the server 'asks. Accesses the following resources:
OptTadie, Commentinfo, HDSALLach and the Cache. If al any stage tbe status is not
tuccessful, (he resources au  be restored Lo Lheir origin2l conditions 1/

JAPROCEDURE ¢/ ConmontDirE80pen: Procedv ¢ ( Rqst4Disk, Reqd$ioad, Readswrite, Caller$0s,
AccesssConfig, QuysPir, FirstsDSMadPlr, Status$Pir ) REENTRANT,

Declare RostsDisk TypesFileshm,
Reqesload Boalean,
Readtir)te Boolean,
CalleM0s Brte,
AccessgConf ig Byte,
atnfir Pointer,
TirstDsmmgPtr  Pointer,
StatusgPir Pointer,
JACONSTY/
Deciare Mewtappl  literally  'Curren'$Commonfalry’;
[i¥ARi/
leclare
Ay BASED Gtysbir Byte,
Firstsiaing BASED FirstolsmmsPtr TypesOpsDiskeium,
Status BASED Statusgpir SLalussType,
Declare
kqst8anp) Typesi)leshm,

WholegAppidRqst  Boolean,
OpsApp|$im TypesuptApp|$hua,
ReqosOpsappIsPLr  Pointer,

Keqdshpp! BASED ReqdsOpgApplsPtr  OpsAppi$Entry,
Exception (g Except ion,
Count Byte;

/UPROCEDVRE 1/ QuerysAccess: Procedure (Access$Pr, Load$Type, 0StMm);
Declare  AccesssPir Pointer,
LoadsType Boolean,
(54 m Byte;

/v Determines access Lo applications by examining the bits in the AccesssBytes string,
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vhich refer (o the cailer’s actsss conzip.r*tior The 4orot bt of the pair 18 for
read § the second for write access The calier: (peratinp Syries & the type of
load Pequested are also compared with those seu for Wir applitation 1/

SR
Declare
Access BASED Access$Pir  Accesstbyte:r
Feqdshyte By.e,
Reqdsiit Byte;
J1EIn,

Statwr : Granted

/v The rightacst pair of bile in the access byles refers to configuration-2 § so oh raght to
left. Contip-1 ICarte blanche) 15 allowed botlh read & wrile access on al) applications
| requires no access bytes. Config-¢ can be used for unofficlal users. 1/

IF (AccesssConfig ¢ CartesBlanche)
THEX
w;
/v Examine the access bits for the users configuration 1/
Keqdshyte : Access ( (AccesssConfig - 2) / 4);
keqdskit ¢ ( (AccesssConfig - 2) WOD ) 1 2
IF (Readswrite : Write)
THEN keqdshit : ReqasBit + {;
IF { (SHR(ReqasPyte, Reqdskit) AND (0001B) ) © ! )
TUEX 1P (Readsvrite : kead)
THEN Stater : KeadsaccesssDen:ed;
ELSE Status : Writesaccesssbenied;

/v 11 the loadstype for an app! 12 ‘ilmmediate’ (protected), 1\
cannol be loaded using the 'flat’ load by an ordinary user v/
1F (Statyus : Granted) THEX
IF ((keqdsiload ) LoadsType) AND (Loadstype : lmmediate);
THEN Status : Wrongloader;

/v Operating systems of user § the appl must match ¢/
I¥ (Status : Granted) THEX
IF ( (OSghum (> Any$0S) AND (OS$Num ¢ Callersds) )
THEY Statos : WrongsOs;

B, /1 Then v/
BXD @uerysaccess;

/AFROCEDURE 1/ Mark$UpensAndsvait. Procedure (Giy);
Declare Quy Byie;

/v Mark e disk entries open d wait unti) all the files
are open, & their tokens are available for use. 1/

/1CONSTe/
Declare Timeslen  literally 0’

JABEGINY
CALL Upstable MarksOpen (Farstsb$hum Gty Readshrite, Statussbir);
IF (Status = Succescful)
THEN
o,

-~ B8! -
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