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C.OURSE ovERViEW 

1. B~SIC. I/o S'/S1EM RE'" EW 
~. 8~S'C. I/o SYSTEM CONF'l2URAT\Of\\ 
3. 600T5TRAP LOADER 
4. FILES UTILITY 
5. DEVIC.E DRIVERS 
6. O.S. E.XTEN S'ONS 
1. EXTENDED rJo SYSTEM 

8. HUMAN INTER FA~E 
9. START UP S'fSTC.M 
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CHAPTER 1 
BASIC. I/O SYSTEM REVIEW 

I-I 



THE Fl LE 

• A (OLLEC.T\ON OF DATA 

• ORClANIZED AT, BVTE LEVEL 

• MEDIA INDE.PEND"NT(ATFILE LEVEL) 

1-2.. 



THE. FILE 
• A C.OLLE.CTION OF DATA 

-DATA FROM PROc..E5~ c.oNTROL 

• TEXT (LETTE.R. REPORT, ETC..) 

·lNFORMATION P~S~£P FRo~ 
T~S\( To T~S\( 

• Re.r:ERENl.E INFoRMATioN 
(INVENTORY, PAYRoLL, ETC.) 

I-~ 



T~E FILE 
.ORG,ANIZED AT BYTE LEVEL 

·LEN6TH 

• POINTER 

.......... READ LENuTH 

~EEK 5EEK 

...... WRITE 

POINTER 
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THE. F\LE 

• ME.DI/\ INDEPENDENT (A1 FILE. LEVEL) 

• DES'~N FLE,~'8'L'iV 

-lEST fLEXIelLITY 

• RUN TIME FL.E)(\S\L\TV 

'-5 



AC.C.E~7 ME.THOD~ 

• $EQUENTI~L AC.c..E$$ 

• RANDoM Al.C.E$~ 



· RMX - 8b FILE TYPES 

• PHYSI C.AL 

• NAMED 

• STRE~M 



FILE 
TVPE 

FILE "YPE~ vs. AC.LE.S~ ~E1l-\ot> 
AtC.E~~ 

METHOD 

R~NDOM SEQUENTIAL 

PHY~I-L~'- ./ NOTE 

/ 
NOTE.: DE.VICE MVST ::.vPPoRT Rf..NDOM /l\c..c..ESS. '-8 



SEQUE NT/AL/P,","S' "A\.. - THE TELETYPE 

R~KDOM/NAME'D 

".SEQUE.NTIA\" / STRE~"" 

R~NDOM / PHYSI'~L 

OR 

!>E.QUENIIAL/Pl-tY5IlA L 

THE LINEPRINTE~, ETc,. 

- RMX D'$k oR D'~KETTE 

OR s\)aBLE. 

- I NTERTA~K OAT~ TR~M~~[R 

RE~D oR wRITE AN" f'oRM~T - DI$JC£'rrE oR TAPE 

1-9 



RMX .. 86 1:/0 S YSTE..M 
PHYS\,-I\L u FILE DEV1<-£ 

S DR1VER D~'''E.R 
E 
R 
P NAMED 

R FILE 
DEVf(.E 

0 DRIVE.R 
DRIVER 

G 
~ 
A 

STRE~t'\ tJ\ 
FILE $' 

DR\VER 
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THE. F\LE. DRlVE.R. 

USER Ifo Rf.QUE~T 
READ, WRItE, SEEK I ETC. 

~o REsucr 
S£QMEN 

.... 
f 

.. 
F'" F 

I 

LE 
DR 

Iv. 
ER 

..... 
~ 

... ... "I/o REQUEST 
SEqMENT(s) 

~ RESULT 
SE~MENT(S) 

utSER PRO~R~M ~~--- ---____ ~ DEV I LE. DRiVER 

I-II 



THE DEVIl.E DRIVER 

r/o REQUEST 

SEetMENT 

~ 7'0 RESULT 
SECiMEN T 

..... 
r DE 

VI 
( 

E 
DR 

IV 
E 
R 

~ 

...... .... DEVI('E COMMANDS 

~ DATA FR.Ot'\/TO 
DEVIc..E 

I FILE DRIVER ... ~ __ _ ---.. ~ DEVILE 
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B~S'C. ~o SYSTEM 
ff , 

MOST INTIMATE FORM OF rio SYSTE.M I:NTERAC-TION.' 

• A5YNc..HRONOVS (ALLOWS OVERLAPPEP :1:/0 AND 

use.R PROc..E5S IN~) 

• MOST LOMPAc...T VERSION OF -r./o ~'/&TEM. 

D'~~DVANT~bE 

• FA' RL Y comPL..Ic.ATED vse.R INTE R FP\t.E 

I 

I-Il/ 



BASte.. r./o SYSTEM 

'NTERAC.T'ON E~"MPLE 

? 
/ * NOW START rio PRO (.E.SS INC:r ~ / 

C.~LL RQAREAD( , ,@RESPMBX,@.5TA-r\JS)j 

1* TE5T RESULT OF CALL ITS£L-F *1 

11= (STATUS <. ) ¢) TH EN 

1* BAD C.ALL*I 

8I\b_CALL: DO; 

/* HANDLE. PROBLEM WIT+4 LALL*/ 

ENb SAD_'-ALLj 

ELSE. 

Ij /* O.K. so FAR *1 

~ 00 D_c..ALL. : Do; 

I-IS' 



I 

B~~iL I/O S'f5iEM 
INTERALTION EXAMPLE C(ONTI NVED) 

/ * Do CONC,.VRRENT PROC-E.S~INa *1 

1* NOW GE.T RE.5PON5£ FRoM I/O SYSTEM <tikI 

M56TKN = RQREc.eIVE MESSA6E (RE5PMBX, , ,<9STATUS)j 

I. CHE(J( CALL *1 
IF (STAT\J~ <. ., ¢) TH E N 

/ *' BAt> 5\1STEM (ALL H"NDLED HERE" / 

ELSE 

I. WE t:AN PRo<"'EE 0./ 

qO_ ON: DO; 

NSC:l PTR = Po.NTERI2E (MSC:JTkN)i 

I--It.. · 



BI\SIc.. I/O 5'1'E>TEM 
INTER~t'T'ON E)(~MPLE ((ONTINUEO) 

/ *" UtE.C..K STAT~ FIELD 1:/0 RESULT 5EC:lMENT *1 
IF (M S6. ST~TU~ < > 0) T+tEN 

1* BAD :t;o J HANDLE IT AND PELETE ro R.S */ 
E.LSE 

/~ FIN~LLY PRoc..E..SS D"T.\ IN THE. BVFFER ff/ 

/·/7 



EXTENDED I/O SYSTEM 
"THE ~5ER FRI£NOL y I/o INT&R FA(~ \\ 

ADV~NTAC:tES 

• SIMPLE INTEFAC.E - SIN 6lE CALL 

• AUTOMA,IC BVFFER\N6- READ AHEI\D, 

WR\TE BEHIND 

DIS~DV~NTAC:tes 

• MORE MEMoRY REQUIRED (ABOVE B~S\c. I/O 5Y5,.EM) 

• NOT EFFILIENT FoR RANDoM ALLESS 



EXTE.NDED rio SYSTEM 
I NT£R~C."IO~ EX~MP\.E 

? 
/ '* READ D'~K FILE AND PLk..E. D,..TA. 1M BUFF *1 
MUMBYTE.5 == RQS REi\O MOV£. ( , BUFF PrR I 8YrES REQ, @ STATVS); 

I. C.41ECK STATVS */ 
IF (STATUS < "') ¢) TH E N 

I"'PROC-ESS ERROR */ 
ELSE 

/. PRO<"'ESS DATA *1 
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WHlC.H Wf:\'( TO uO? 



~"y U~E TWE S"s\(. r/o SY5T EM ?' 

• I NEED EX,.REME FLEx,e'L'T'( 

• I NEED EFFI('IENT R.~NOOM ACLESS 

• I MV~T C,ONSER'IE. MEMoR'( 

• I WANT TO oV£f=lL~P t'\'/ PRoC.ES5IN" 

WITH rIo PRO("'ES~' NC, 



WHY V~E THE EnENDEO rIo $'(5TEM 7 

• I L'I<E THE EASV INTERI=~<..E 

• I (~N AFr:ORO THE MEMORY 

• I'M P~IMAR'LV U~INC:a SEQUENTIAL. AtLESS 

So ~UTOM~T'c.. BU FFER INCl HEI.PS THRV P\1T 

• .t DO NOT NEED oVERL"fJ~EO rIo ANt> 

\J~ER PROc-'ES.~' N C, 



CHI\PTE.R QUI2 
1. WHAT ARE THE. Tf.4REE ATTRISVTES OF' A FILE ~ 

a. b. c.. ____ _ 

~. WHAT ARt TM£ TMRE£. RK)( -Sb F'IL£ TVPE. S? 

a. b. c.. ____ _ 

3. C.~N I TRE~T "~"RE~M FILE DRtv£R. IN A RANDOM 

AC.<'E.SS M~NNER? • 

4. WMltt.T COMB'N~"'ON OF FILE. T'tPE AND ~lc..E~S METMOf) 

~OULD I USE ,0 R£~t> AN :ts,~ FORMl, I)'SKEnE? 
~ __________ ANO • 



C.HI\VfER QU\"Z. (C.ONT.) 

5. WH~" KINO O~ 'NfORM~-r,oN p~S~~~ 8ETWE£.N .ME 
FILE DRIVER AND Tf.tE. DEV't.E DRIVER! 



CHAPTER" 

BAC)I' rio 
SYSTEM 

CONFI6URATIO~ 

;l.-:t 



BASIC. rIo SYSTEM C.OHf:'6\JR~T'ON 

• 5ELic:r FEAtURES OE~'RED 
(x TAaL~. A-C') 

• DE~C.R'8E THE r/OD£'1'~E~ 
(:tDEVC.F. AS') 



1: TA8LE . AS' 
$ INc..LUOE.t ) 

SYSTEM c.J\LL 5ELEC.T'O~ 

FILE DR.IVER 6L.OBAL D~TA 

FILE PRIVfR TA6LE5 

OPTIONAL. Fe.A-TURE 
5El-EC.TlON 

END 



I TABLE . ~86 
SYSTEM (,~L-L SE.LE~"ION 
NON-FI L.E tNiER t:"c..l 

• PAR~METER INTERFAC.E 

LO(AL PARA METERS 

• c.oNFlqVRATION INTERFACE 

ATTACH - DETA('H 

• POWER-FA'L INTE.R FAc..E 

POWER -UP, POWER - DOWN 

• Df;.T£/TIME I NTER FACE 

DATE AND TIME INFORMATiON 



ITABLE.AS' 
F'L~ DRIVER C:1LOe",- OA1'" j 

• NUMBER OF FILE DRI"E.R~ 

• ATTA(H DEVICE PRIOKlT\( 

• TIMER TA~~ PRioRITY 



ITA5lE ~ AS" 
filE DR'YER TASL.£.S 

• DO NOT ,.OUe. H ~ 

C:.OT 
,+\I\,? 



IT~eL£. A8~ 

OPTION~L FEATVRE SE.LEC,TION 

• DUMMY _ TIME.R 

• No- TRVN(ATE.. 

• NO - A LLOC.ATE 



I DEV c'f. ~8b 

$ INCLUDE( ) 

DEVI(E"UNIT INFO.BL~ 

DEV'(E INFO. TABLES 

UNIT INFO. TABLES 

lJENERAL DEVICE INFO. 

E.ND t 



I PEV'F. ~86 
D£Ylc,e·UNIT INFoRMATION 6LO~K" 

COMPONfNT\ 

• DEVI(E NAME (VP TO 14- C.HARAC.TERS) 

• FILE DRIVERS (SUPPORTED) 

• FUNLTIONS (SUPPORTE..D) 

• FLAQS (PISKET!"ES ONLY, TYPE O~ DRIVE) 

• DEVI(E 6RAN"lARITY (RANDOM A('('ES~ VSVALL~) 

• LOW /HI6H Sll.E (OE.VI(E SToRAC:lE CAPAC.ITY) 

• OEVIt:E NUMBER (PER DEVILE (OR-CONTROLl.ER)} 

• VNlT NVMBER (PER "N,T ON A 6IYE.N DE"'LE) 

a -9 



I DEV'F. A8E> 
DEVlc..E-UNIT IN FORMAT'ON BLO(..t<~ 

• DE VI('E-UNIT NVM6E.R (VNIQVE IN TttE SYSTEM) 

.INIT_IO (INITI"LrZt r.!oOEVICEORCVE.R) 

• FIN ISH_ IO ( ':fN 15H I/o DEVICE DRIVER) 

• QVE.QE_IO (QUEuE I/o DEVIC.E DRIVER) 

• C.AWC.EL_1.0 (C.~NLe.L r.;o OEV(,E. D~'VER) 

• DEVI(E_INFO (ADDRES5 or: DEVI(.E INFO. Bl.OeJ<) 

• UNIT_INFO (ADDRESS O~ UNIT INFO. BLOC-i<) 

• UPDATE_TIMEOUT (FREQUEN(.V 0\= VPDATE) 

• NVM_8VFFERS (NUt-1BER OF' SUFFERS FoR RANDOM 
ACLES~ DEV,c..E~) 

• PR tORITY (SERVI<.E TAS~ PRIOR lTV) 

~-1.0 



DE,V"t. INFORMATION TA8L.ES 

·COMt-'ON oR R""'DOM DE.V'<..E, T"&LE. 

• LEVEL 

• PRIORITY 

• STA(K_SI2..E. 

• DATA - 51ZE. 

• NUM_VNIT5 

• bEVIc..E_INII 

• DEVI(£- t=IW\SH 

• DEVICE_START 

• DEVI(E _ STOP 

• DE"I~E_ INTERRUPT 

(INTERRUPT LEVEL) 

(DEVIC.E INTERRVPT TASI<) 

(VSER WR'TTf'" INTERRUPT PRoc..EDURE) 

(v~ER PoRTIO~ OF OEVILE DATA OBJ"ELT) 

(NVM&ER OF VN'T~ SUPPORTE.D) 

(.l)e)E..R WR1TTE N DEV,c..E IN ITIAL-I ZAT'ON) 

,( " " II FIN'~"') 

<. " " •• START) 

( u .. , . 
SlOP) 

( ' . \' " INTERRVPT) 

a. -11 



UNIT INFORMATION TAaLt.S 

• NOR~ALL,V RANDOM ONLY 

RANDOM_ UNIT_INFO 

• MA)(- RETRY 

(ON E TRA<.t( , 9S ,F CONTRoLLER 
CAN c.R05S TRAC.K BOVNDE:.R'E.S) 

(NUMBER OF A"TTEMPS) 



I DEV (,~. AS' 
uENER~\" DE'IIC.E IN~OR~AT'ON 

DEV 'LE. TA8L~~ 

• TOTAL NUMBER OF D.\). 'IS. 's 

• NUMBER 01= DEVILE. UN lT5 DEFINED 

• NUMBER OJ: DEVlc..E.S DEFINED 



A~5EMBL'NC1, Llt.it<IN" ~NO L.OtATtN(., T .. E e~S'c. 
rto 5V~TEM 

• MODlFV ITABLE.ASb AND rOEVc.F."<Ob 
TO YOuR TASTE.S 

• SET V-P 5UBM ,T FILE TO MATC.H '(OUR 

OEVELOPEMENT RESoURc..E~ 

• SUBM IT :f)(~ IOS(Ol\TE, LO(.._ADR) 



C.M~PTER QU'L 

1. T·r: X ~"N ~OD'F\( THE t'L~ DRI'IERTA8LES. 

:l. WHIC.H FtLE CONTA'NS THE DUMMV TIME-R? 

3. WHAT ARE TH~ 3. TABLE.S J;OR ~ RAH'JOM DRIVER? 

14.. ____ _ B. _____ ,. _____ _ 

~. IN WHI('H F'L~ 00 VOV FI"O THE ADOR~S~ O~ T\-tE 
DEVIL£. 5"ART PRO(.EPVRE.? 

d.-'5 



Cl-\~PTER QUIZ 
(CONTiNUED) 

5. IF I ~AC 3 i, S&c.. ~04 CARDS AN D ~ lS6(' C.~RO 
IN ADDITION TO THE TERMINAL. IN A SVSTEe-J\, HOW 

6. 

MANV DEV'Li.~ WOUL.D I "'AVE'? ____ _ 

EA(H DISK fNTERFA{E ~~RD "AS .1. DR''1E~ A~SO"ATED 
WITH n. MOW MANV DI.VI(.,E-UNIT NVM~ER$ WOULO 
Z I-lAV£, ~ -



CHAPTER \3 

THE BOOTSTRAP LOADER 

3-1 



WHA1' IS IT? 

T'HE BOOTSTRAP LOADE.R lS A PRo~RAM 

'Wl-\\LH ALLOWS AN RMX-Bb SYSTEM ,.0 
BE LOADED INTO MEMORY FRO'M 50-~E 

PERIPHERAL DEVILE. 



BOOTSTR~P LO~t>ER FEA1URES 

• AUTOMATIC. OR C.ONTROLLED LOAD I N6 

• AUTOMATIC. OR U~ER 5ELEC.TABLE DEVIC.E 

• AUTOMATIC. OR USER SELEc..lABlE Fill N~MES 



DEVll.ES C.URRENTLY ~UPPORTE t> 

• l sec. ~o+ SIN~LE DE.N~ITY FLOPP'f I)'~K 

• "SSC- A06 c.oc. HAWK H~RD DISK 

• Lssc- A.15 ""NC-HESTER DISK 

• lSBX ~18 5IN~LE DENSITY rloPPY DI!l1< 

(WHEN USED WITH tsec. ~15) 

} .• LSB(' ~S4 BUBBLE MEMORY CONTROLLER 

3-4 



BOOTSTRAP LOADER STRUC.TVRE 

ROM 

fIRST 
SlA4E 

LOADV 
DEVI(.E 

OR'VE"(~) 

. 

100 TO 500 BYTE~ 
+ DRIVER 

PER IPHERAl 
DEVIC.E 

SEC.OND 

~TA6E 

~~K 8YTE~ 

LOADV 

PERIPHERAL 
DEVitt 

APPL'(,~TION 

SV'TEM 

? • 



FIRST STAC:.E OPTlONC) 

• LO(.ATION of r:IRST STAflE IN ROM 
(ASSI(.aNED 8Y USER THROUtaH Loc.8&) 

• LOC.AT'ON or: SEc,oNO ST~~E IN R~M 

(AS~I«:aMEO eV U~ER -ntRoU6H LO'Se:.) 

• DEVIC.E 5ELE~TION METHOD 

lA~SIC:aMED 8'1 V~LR TttROVC:tH eONy:",u~TtON) 

• FII-E SEl£C."ON M£TMOD 

(A~SlcaNED BY U$ER THRouc"H eONr:le:auRATION) 

.~., 



800'5TR~P LOC.~1'ON NOTEe, 

• FIR~T S1ACaE MU~" 8£ AVAIL~&LE AT RI.~ET 
'U'U~LLV IN ROM) 

• SEtOHO ST~bE MU~T NOT o,c.,VPV MEMORV 

. ALRE~DV O'C.UPIE.D 8" THE S"5~EM TO BE. 

LO~OEO ((.OOE. AR£~S oR IHITIALll.EOOAT" ~"E~\) 

3-1 



DEVIC.E SELEC.TION 

• NONE (ONE OEVtC.£ ONLV) 

• AUTO MATIe. SELE(.,T·,ON (HUNT ~oR R£~OV DEV.C.l) 

• MANUAL $[LEc.TeON (PROMP" u~£.R FoR DE-V'C.£. 

THROVC:lH SYSTEM TERHIH~L) 

3-' 



• NONE 

DEVltE SELEc..T ION NOTES 

• ONE TRV PER RE~ET. IF O£Vlt[ I~ NOT 
RE~DY: QUIT. 

• AUTOMA,.,(., 

• TRV E~C." OEVI', IN THE LI~T IN ROTATION 

UNTIL" READY DEVI'E I~ FO"~D. I F NO 
PIVI(E I~ FOUND RE~OV# REPEI\,. L'$T. 



DEVILE SELEC:rlON NOTE~ 
"ONTINVEO) 

• MANUAL 

• PROMPT U$ER FOR ~ DEV,c.E NAME TMRouCaH 

THE TERMI~A'-

IF RE~PONSE I~ ON THE L'~T TRY THAT 

DEVIC-E 

IF RE~PON~E 1$ NOT ON THE LIST BE"tM 
AUTOMA,.,c.. DEVILE ~ELE(.,TION W:--ROM 

LIST EN1ERED AI c..oHF'ClURAT'ON 

3-/D 



F'l.( SELEtllON NOTES 

• NONE 
• FILE NAMED /SVS-rEM/RMl< 8& 

I~ LOAOED FRoM ~£LEC.Te.O DEVIc..E 

• AUTOMATIC. 

• 5AME FILE '~LOADE.D FROM 'THE FIRST 

AVAIlABLE DEV''-E 

• MANUAL 

• IF F'R~T 'HARA<'lER IS A 'OLO~, TRY 10 

PAR~E. /4. PEVI(,E NAME. IF DEV'C.E NAME 

1$ IN TABLE TR'l It. 



FilE SELEC.TION NOTES 
<'ONTINUE.O) 

• MANUAL (C.ONTINUED) 

• IF BOOT$TR~P C."NHOT P~R~E A OEVI'E 

NAME OR IF N~ME PARSED'S NOT IH THE 

TABLE 5WIT'H TO AU~O DEVI<..E SELf.~TIO~ 
I 

ANO USE STRINt. AI) A ~'LE MAME. 

• Bll\NK LINE 'S '~TERPRETE.D AS DEfAULT 

FILE NAME /SVSTEM/ f(M)( 86 W'TH AV10 

DEVI(:E SELEC.TION. 

• : f'¢: FILE NAME : : f.¢: /SV~,,(EM/Fll.eNM"E 
• :f~:/FILEN~ME :: ~~~: ~llENAM[ 

3-ll 



DRIVER (..ONFIC:aURATION 

• 5UPPL'I AODRESS P~R"METERS 

• ASSEMBLE THE RESULT 

EXAMPLE: 

$ INC.LUDE (: FX: BA04.INC.) 

% BA04- (¢A¢H} I~, A6) 

DEVIc..E 
ADDRESS 

1 
SEC-lOR t:I 

512.E SEC.TOR5/Tf(H...K 

(NOTE: THESE MACROs C.HAN<lE FOR Ep..c..H DE"'LE. SEE 

(HAPTER II 01=" THE c..ONF'~VRAT\O'" MANVAL~ 



BOoTSTRAP CONFI6URATION 

• SELE('T DESIRED BOOTS,.RAP Ff"TURES 

• LIST eOOTSTR~P DEV I C E~ 

• ASSEMeL~, LINK AND LOt~TE -r"'E R~5ULT 

J-14 



SELEC-T 80OTS1R~P FEATURES 

• AUTO M AC-RO 
(ENABLES AUTOMATIC. DEVI('£ SELE(TION) 

• C.ONSOLE M~('RO 

(ALLOWS RUN TIME FllE SELEGTION) 

• M~NUAL MAtRO 

(ALLOWS RUN TIME DEVILE SELE(.TIO"lJ 

• IF NO MAC-ROS ARE USED, DEVIc..E AND FI LE 

SELEC.TION WILL REVERT TO DEFAVLTS WITH A 

SIN(lLE TRY. 



LI~T SOOTSTRA~ DEVIC.ECj 

• DEVltE MAlRO 
• FOR AUTO SELEC.T DEVILES ARE SCANNED 

IN ORDER OF THE CONFlulJRATlON FILE 

• MI\C.RO SPEC.IFIES: 

• NAME OF DEVIt.E 

• DEVIC.E-UN IT NUMBE R (SAME AS BIOS) 

eDEV,c..E INITIAL1Z.ATION ROVTJNE ENTRY PoiNT 

• OEVI(E RE.~D ROVTINE. ENTRV POINT 

3-/6 



DRIVER ('ONF'(aVR~"ON 
(USE:R SUPPLIED DRlVERS) 

• YOU c..REt..-rE DEVI(.E ~ INIT ANO DE~'(..E$REAO 
ROUTINES. 

• A~SEMeLE WtTM ENlRV PO'NT~ AS PV6'-'(.~ 

• LINK TO R£~T OF BOOT$TRAP ROVTIME~ 

(NOTE: ROV'TINES MUST BE LARuE MODE.L OF 
C.OMPUTATION) 



EXAMPLE BOOT~TRAP C.oN~IClUa~T'ON(~) 

• NO ~EVIC.E SELEC.:T'ON 

NAM,E SIMPLE 

$INClUDE (:fx: SS1.INC.) 
% DEVI(.E (WF{d.¢, bEVll..E,,.UT A IS") DEVIC.E READ215) 

%END 

J·18 



E)(~MPLE BOOTSTRAP C.O~F,e:.UR"TION(S) 

• MANUAL (WITH DEVIc..E SEL-EC."ON) 

$ INC.LUDE ~f X: BSt. INc..) 
%(ONSOLE 

% AUTO 
'oMANUAL 
% DEV'(E (ff/J. c/JJ DEVIL£: INIT A04) DEVILE READ ,,04-) 

ok DEVIc..E (b9S,1,DEVILE INIT "54-) DEVIc..E READ ;l.i]4) 
% ENO 

3-" 



UAMPLE BOOTSTRAP c..ONF'6URAT'ON(~) 
(ASSEMBLE, LINK AND LOC.~TE) 

(~IMPLEc..A~E) . 

• AFTER SOOT~TR~P C.ONF'''VRA'-'ON FILE AND 

DE'I'C.E C.ONF'~URA""O~ r:ILE(~) ARE PREP~REO. 

SUBM'T 

WHERE: 

:fx: BS1(DAT£, ROM, RAM) 

DI\TE = DATE IE O?/l.~/8" 

ROM : 5TARTINQ C.ODE ADDRESS 
FOR STlt.uE ].. 

RAM = STARTINC:a ADDRESS FOR 
STAQE A. 

NOTE: MODIFY :fx:&Sl.C5D To REFLE<'T YovR 
ARRAN6EMENT BE.FORE '(OV SUBMIT. 

3·20 



EX~MPLE eOOTSTR"P CONf'6UR~T'OK 
(ASSEM8L.E, L'MI< AND LOC.ATE.) 

(c..OMPLElC (,1t\C,E) 

STEP j.. COMPilE :fx: BCIC.O.P86 TO ~E.T CONSOLE 
~OUTINEc) FOR DEVlc...E oR FILE SELEC.TION 

STEP~. ADD :fx: B(IC.O. OS:r TO sVSm'T FILE 
LINK l-,ST. 

STEP 3. 5uBMIT :Fx: eS1 ( I ,) 



C.H~PTE R QU,z. 

A,.-___ _ B ...... ---- G 1 _____ _ 

l. WHAT ARE l.. OP THE OEVI(E~ I c.AN eoo,. FROM"? 

A. _____ _ B. ______ _ 

3. HOW Dot~ TKE ~E(ONO ~TA"E (, ET ON TME DE""E? 

1\-11 WMAT ,~ ,.ME FILE N"ME fOR -rHE (OWsoLE INTER ~A(E 
r:'LE ~ 



c..H~PTE.R 4-

THE. FILE.S UTILITY 



WHAT 15 IT ? , ' • 

• THE. FILlS U11IrIT'i I~~ PR()~RAM ~VN~INC, 

ON AN RMX·S'/ISIS ~'I$""M W ... IC.H 

ALLoW~ You TO ~REATE R MX-S& rORMAT 

DISIC~1T£S BfFoR! 'Iou ..-~V, A WORKIN6 U\ER 

,p!-ArTie '5,-,,-rEM. 

I 



f'LE~ UTILITV FUNc.. TIONS 

• FORM~T ~N RMX-SE, O'&I<ETT£. 

• copy FILES FRoM ~N RM)(·a~ DI!.I<Erre TO ~N 

ISIS FO~M~T D'~I(ETT'E. 

·~Op" FIL£~ FRoM A~ I!.'S FoRMAT P'SKETTai: To 

AN RM~·e" FORM~T D'~keT"£ 

• DEL-t:TE. FILE\ ON AN RM)(· S~ PI~K£TTE 

• c..Re~TE ,.. OlA&"TC"V ~'Le ON ~N ~M't-eCa DISICETrc 

• D'SP~V TH-E C-ONTE.NTS OF AN RM~·8f:t 0' SkE"TE 

OiIlEC.ToRV IN ~EVERAL ~ORm~TS 



I4~RDWARE REQUIRED 

• INTEL. DEV£LOPEMENT SVSTEM WITH ~4 K ~~M 

ANt> -':T L£~~" ONE o,stc Dft'VE 

(MD~· 800, SERIE~ Ir, ~£R'E~ 11[, NOS -~ ) 

• LSec. ''=-/'2/4. WITH ,..T L£A~T 14\2 K RAM ANO 

AT ~'A~T '1 DI~IC DR'V~ 

• QS'1 A I NTE.LL.E<" TO Bl,/ ,1A INttRf:M.E AND 

MOH'TO~ 



WHE.~E DOES THE FILE.S UTILI"" ~,,. IN '? 

5TEP 1. DEVELOP USE..R SOFTWARE ON THE INTELLEC 

5'a'STEM (SERIES I, SERle:Sm, MDS 600) 

&1'EP A. TE5T LOAD AND EXECUTE soFrWARE V~'NC:l THE 

q5~A INTERFA<..E 

STEP 3. FORMAT A 800TABLE DISK AND LOAD T£STr£D SOFTWARE 

ONTO IT 

STEP 4. PLACE SOOTSTR"P 5TA6E I INTO 6b/''J....A PROM. 

$rEP S. SET uP i..sBC- SY5TEM, LOAD DISKETTE FRoM STEP.3 

INTO A DRIVE AND PRES~ RE~ET. 



F'LE~ UltL'TV \)S~C:lE 

• TO I NVOI<E.. 'RtE. Ft I.E. ~ UTI ",1-rV 

a. SET UP HI\RDWARE AND soFTWARE 

b. TYPE 

suBMIT :Fx: FILES (:F,c:) 

SBC.8~1 

6 



F'LE S UT'LtlV C.OMMAND~ 

C.OMMANO 

A1TALHDEVKE 

BREI\K 

c..REI\TE Dl R 

DELE.TE 

DETA(.\-\ 

AB~REV'~"IO~ 

AD 

BR 

'-D 

DE 

DT 
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"I 

fllE,~ U,., L'lY C.OMMANDS 
( 'ON,...) 

C.OMMANt> A88REVI~"IO~ 

DIR PI 

DOWNLOPY t>c.. 

FORMA, FO 

HELP HE 

Vpc.opy u(. 

4·8 



A T'f PIC.~L. F\ LES UTILl"V U 5 ~c.:. E SEQU£NC.E 

-SUBMIT :F1:FILES(:F1:) 
-SBC861 

ISIS-II iSBC 86/12 LOADER, V2.0 

iSBC 86/12 MONITOR V2.0 

.L:F1:NUCLUS 

.L:Fl:IOS 

.L:F1:EIOS 

.L:F1:FILES 
• L: F1: FROO'!' 
.E 

-:F0:SUBMIT RESTORE :F1:FILES.CS(:VI:) 
-SBC861 

ISIS-II iSBC 86/12 LOADER, V2.0 

*CON'l'ROL-C * 

.G 

iRMX 86 FILES UTILITY V3.0 

*FORMAT F0 LAB2 IL=5 NF=50 NAMED 

*VOLUME FORMATTED - NAMED FILE OPTION 

GRANULARITY = 128 
NUMBEROFNODES = 50 
INTERLEAVE = 5 



'. 

I A T'fP'c'AL FILES UTILITY US~c::.E SEQUENC.E 

*AD :F0: = F0 

*DIR :Fb: 

o FILES 

*CREATEDIR :F0:SYSTEM 

:F~:SYSTEM ,CREATED 

*UPCOPY :Fl:FIRST.LIB TO :F0:SYSTEM/RMX86 

*DIR :F0: 

SYSTEM 

1 FILES 

*DIR : F0: SYSi'EM 

RMX86 

1 FILES 

*DETACH :F0: 

:F0: ,DETACHED 

*B~ 

4·/1J 



A T,(P't~L F\LES U,.'LITV USA~E SEQVENLE 

*BREAK* AT 1800:186A 

.E 
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WARN \ NC:. !11 

TO C.HANGE A DISKETTE ~ 

1. DE.TACH 

A. C-HANGE D1SK£TTE.S 

3. ATTAC.H DEVIC.E (OR FORMAT) 



C.HAPTER QU,Z. 
1. TRUE-FAL~E THE FILES UTILITV ALLOWS VOU TO 

DISPLAY THE DIRe.'''OR'f OF AN ,~,~ 
DISKETTE. 

A. N~ME Tf.4REE DEV'<..£S THAT c.AN 8E FOf\M~TTED BV TME 
FILES UTIL.',.". a. ____ _ b. ____ _ c,. ____ _ 

3. WHY e~N'T 1 REMOvE A D'~KETTE A1' ANV TIME WHILE 

I'M USING. THE FILE~ UTILITV ? 

'1./! 



WRITINC:. OEVIc..E.. DR'VERS 

FoR T~E IRMX 86 rIo SYSTEM 

5-1. 



TOPIC.~ TO BE DISC.USSED! 

• INTRODULTION AND CONl:.EPTS 

• DEVIC.E D~'VER INTERFA('ES 

• COMMON DEVIC.E. DRIVERS 

• RANDoM A((.ESS DEVI(E DRIVERS 

• CUSTOM DEVI'-E DRIVERS 

, I 

• DEVI(E DR"VER (ON FIGURATiON 

5-~ 



REFERE.NC.E MANUALS REQUIREO·. 

• IRMX 86 f3AS'c.. I/o SYSTEM REFERENc..E MANUAL 

• 'R.MX B~ S'fSTEM PR06RAMMERS REFEREN(E MANUAL 

• I RMX 86 (ONFluURAT ION C:t UI DE 

• 6VIDE TO WR'TIN~ DEVIC.E DRIVERS FOR THE 

I RMX 86 I/O SYSTEM 
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S\'5TEM ('ONSTRU(TION 

• THE I/o SYSTEM IS IMPLEMENTED AS A SET OF FILE 

DRIVERS AND A ~ET OF DEVIC.E DR'Ve.R~ 

• YOUR APPLt'AT'ON C.OMMUNI~ATE~ WITH FILE DR'VER~ 

1. PHYSICAL 

USARTS, PRINTERS .••••••• 

l. NAMED 
DISK, BUBBLE MEMORy ••••• 

3. STREAM 
A PI PELINE BETWEEN TWO TASKS USINu 

rio SYSTEM <:-ALL5 
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S'1~TE M C,ONSTRVC, T,ON 

• FILE DRIVERS COMMVN ''-ATE WITH DEVIl.E DRIVERS 

• DEV IC.E DRIVERS (OMMUN I (ATE WITH DEVIl.ES 

APPLI(ATION TASKS 

FI LE J N DEPENDENT INTER FAc..E 

FILE DRIVE RS 

DEVILE INDEPENDENT INTERFALE 

DEVILE DRIVERS 

DEVll..ES 
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iNiERF~C.E 

• THE INTER FA<.E BETWEEN YOUR APPL1C,ATION AND 

FILE DRIVERS AND BETWEEN FILE DRIVERS P\ND DEVILE 

DR IVE RS 15 STANDARD 

• THIS ALLOWS FOR: 

- DEVI(E INDEPENDENLE 

- HARDWARE CONFl6 VRATION CHANCl£S 

WITHCVT EXTENSIVE SOFTWARE 

MOD I F I(ATIO N S 

- A 6REATER RANuE OF DEVIc..E.S CAN 

BE SUPPORTE D 
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Yo DEVIC.E ~ND DEVILE DRIVERS 

• EACH rio DEVILE CONSISTS OF A C.ONTROLLER AND 
ONE OR MORE UNITS 

• EACH CONTROLLER IS ASSl6NED A o EVI(E. NUMBER 

• EA(H UNIT IS ASSI~NED A UNIT NUMBER FOR THAT 
DEVILE AND A DEVI'-E UN r1" N UM BER FoR ALL DEVI(ES 
IN THE I/O SVSTEM 
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~C.\-\EMAT'C. OF SOFTW~RE AT 'N'TIALI2ATIO~ TIME 

I 

I 

TASKS 

PHVSlC.AL FILE 
~ DR'VER 

APPL'C.~TION 
S01=TWARE 

TASKS 

NAMED FILE 
DRIVER 

TASKS 

STREAM FILE 
DRIVER 

~ON F-'(aVRATIO~ IMTaR srA<.E 

DEVI(E DRIVER DEV'LE DRIVER DEV'LE DRIVER 

DEVI(E DEVI(E DE VILE D£VILE 
CONTRo LL.ER C.ONTROLLER CONTROLLER C.ONTRoLLER 

-DEV'l..E DE" 11..E D. D. D. D. DEVI'-E 
UNIT UN'T UNIT UN,T UNIT Uti,.. \JNIT 

5-8 
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:Yo REQUESTS 

To THE DEVIc.e DRIVE.R A REQUE5, IS A REQUE~T FRoM THE 

Llo SYSTEM FOR THE DEVI~E To PERFORM A c.'E.RTAIN OPER~"'ON 

• READ 

• WRITE 

• SEEK 

• SPEc..'~L 

• ATTACH OEVILE 

• DETACH DE'IltE 

• OPEN 

• C.Lo~E 

THESE REQUESTS ARE P~S~.E.O TO THE t>EV'~E DRIVE" IN 

tA $EC:aMENT TVPE OBlE~T 
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COMPONENT~ OF A. DEVILE DRIVER 

• AT ITS HIC:aHEST LEVEL A DEvitE OPERATOR CON~'~"S 

OF FOUR PRO~EOURES 

• IN IT'ALI,E T./O 

• Fr N\SH rio 
• QUEUE I/O 

• C.AN<"EL. rio 

FOR EVER'( 't/o REQUEST THE I/O S~STEM MA~ '~Ll. ONE OR. 

MORE or: THESE J>RO("EDURE~ 

5-10 



IN'T'AL rIo PRoc..E.DURE. 

• TM£ l(o SYSTEM CALLS THIS PRoc.eDURE WHc.NE"ER 

A. RQ~ PHVSICAL S ATTAC. ... $DEVI'e. SVSTEM C~LL IS MADE 

AND T .... ERE. ARE C.URRENTL'i No OTH£.R VN ITS ATrA(HE.D 

TO THIS DEVI'E 

5-11. 



F'N'SH I/O 

• TWE T{o 5VSTEM C~LLS THIS PROC.EDVRE WHENEVER 

A RQ$PHYS('~L$DETAc.H$DEVI(E SVSTEM CALL IS MADE 

AND THERE ARE C.URREN1L.V NO OTHER VNI' S ~"TA(f.\ED 

TO TH'~ DEV"E 



QUEUE I/o 

• THIS PROc..EDURE IS C.~LLEO SV THE I/O S'iS1EM FOR 

ALL USER 'I/O REQUESTS. THIS PROC.~PURE. MUST 

PLA(.E TI-4E R E GUES' ON TH E REQUES" QUEUE SO 

THI\T IT MAV t!>E PRo~tESSEO WHEN A~PRoPR'A"E. 

IF DEV'LE I~ NOT Bu~V T"'~ PRoc.rE.DVR~ MU~-r ALSO 

ST~RT THE 'I/O FUNCTION 

5-1~ 



C.~NC.EL I/O 

• T HIS PROCEDURE IS C~LlEO ev THf I/o SVS'E.M WHEN ~ 

• A RQ$A ~ PHVS1CAL$DETAC. ... $DEV'c..E. <-ALL 15 
MADE WITH THE HARD DETAC.H OPTION 5P£(IFIE.D 

• IF TH E JOB c.oNTAININ6 THE. TASK THAT MADE 
THE r./O REQUEST SELEC.TED 

5-1+ 



INTERRUPT HANDLER~ 

• AFTER A DEV.C.E HAS J:IN'~H~O PRO(.E~~INe:. AN 
rIo R~QlJEST IT ~ENDS AN INTERRUPTTO THE 

PROc...ES~OR • 
AT THIS TIME TH~ HANDLER MAY SfRV'(E T~E 
INTERRUPT oR S.6NAL AN INTERRUPT TA&K THAT 
WILL SERVILE THE INTERRUPT 

REMEMBER THAT AN INTERRUPT HI\NDLER IS LIMITED 

TO THE TVPE OF RMX CALLS THAT IT MAV MAKE 

5-1.5 



INT ERRUPT TASKS 

INTERRUPT TA~KS FEE.D THE RE.~VL.TS OF THE 
rIo REQUES,. BAtK TO THE rto SYStEM IF THE. 

R£.QVEST I~ FIN '~HE.D. 

IF THE REQUEST I~ NOT FINISHED THIS TASK 
WILL INITIATE THE NEXT ST"e:. e OF T~ e REQUEST. 

IF THeRE ARE ADDITIONAL RfQUE$T~ ON THE 
QUE.UE THE N T+lI~ TASI< MVS,. START TH E 
NEXT REQUEST. 
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DEVI'E DRIVER TVPES 

• C.OMMON PEVIC.E DRIVERS 

EI\SIEST TO 111 PLEMENT 

• R"NDOM AC.~ESS DEV',-E DRIVERS 

MUCH THE S~ME AS COMMON D£VIC.e.S 

• C.VSTOM DEVIc..E DR IVERS 

MORE C.OMPLEJ( THAN C.OMMON OR RANDOM 

NEEDED FOR MORE SOPHISTIC.ATE.D DEVI£.£'S 



C.OMMON DEVICE REQU'REMENTS 

• SIMPLE DEVIc..ES - PRINTERS, USARTS 

• DATA EITHER RE~D OR WR IlTEN TO THE OEVILE 
DOE S NOT NEED TO BE BROKEN UP INTO 
SPECrlFIc.. BLOC-K 5 lZ.ES 

• A F'R~T IN/ FIRST OUT QUEUE FoR TH E 
REQVESTS I~ SVFFlLIE.NT 

• ONLY ONE INTER~VPT LEVEL'~ NE.EDED s:oR THE " ,,' 
DEVI('£ 



RANDOM AC.C.E4iS DEVI(,E DRIVER REQUIREMENTS 

• DEVI(ES ~u~'" AS Ol5KS AND BUBBLE MEMORV 

• TKE DEVILE MUST SVPPORT RANDoM AC.c..ES5 SEE.K 

• TH E T{o REQUEST MUST BE. BROKEN ul> INTO 
SPEc.. I F I~ BLOLK LE.Nt:aTHS 
('TR~(K AN D SECtOR, SUe.SLE. P"e:aE) 

• A FIFO Q UfUE 15 5UFFl"IE.NT 

• ONLY ONE IHTERRVPT LEVEL 15 NEEDED fOR THE DEVI(E 
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CUSTOM DEV\C,E DRIVER REQO\REMENTS 

• IF THE OEVI(E DOE~ NOT FIT INTO THE CAT ,·aORY 
OF EITHER COMMON OR R~NOOM ALC.ESC; THEN YOU 

\ 

MUST WRITE A C.USTOM DEVILE DRIVER 

• ANY DEVIC.E TH~T RE.Q\JIRE~ PRIOR'TV QUEUES 

• ANV DEVIC.E THAT RE.QUIRES MORE. THAN ONE INTERRUPT 
LEVEL 

• ANV DEVI'-E. TH~T REQVIRES THE INTERRuPT HANDLER 
TO 5ERVI LE MORE THAN ONE INTERRUPT SE FO RE 
SluNALLINil THE INTERRUPT TASK 



DE~I'E DRIVER QUI2-~1 
", 

1.. WHAT ARE THE T1-4REE TYPES OF FILE DR'VER~? 

"-. APPLIC~TION TASKS GALL F\ LE DRIVERS -(TRUE - FAL~E) 

3. W"AT IS THE DIFF EREN(E BETWE.E.N A DEVIC.E AND 
A UN IT ? 

4.··. WHAT 08JEC.T TVPE I~ AN r./O REQUEST? 

5. WI-IAT ARE TH E C.OMPONENT5 OF THE DE VILE DRiVE R? 

6. WHEN '~THE INIT.I\LI2E I/O PROCEDURE c..ALLED? 

7. WHAT ARE Tl-tE DIFFERENC-E5 BETWEEN A. c.oMMON 
AN D A c..VSTOM DE..VlcE. DRIVER? 

5-A1. 



DE"'tE DRl'JER INTE.RFAtES 

5-A~ 



• ALL DEVIc..E DR\VER INTERFA'E~ ARe 1M THE FOIt" 

OF D"TA STRU'TURE~ 

• THERE ARE TWO t/o S'lSTEM INTEF~'~S 

DEVI(E-UNll INFORMAT\ON BLO(KS-DV\SS 

rIo REQUES1/ RESULT SEC:JMENTS - tORS 

• DEVItE IHTERFt.,'ES DEPEND ON THE DRIVER T'IPE 

FOR 60TH C.OMMON AND R-'NOOM ACr~ess DE.V'(E~ 

THE 'OHM ON DEVI~e INFORMATION BLOC.t( I~ USED 
OTWER DEVI(.,£ 'NTERFA~E STRULTVR~S ARE' U\ER 
DE~INED 
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DEV"E UNIT INFORMATION'" oUIe 
TH'S ~TR\JC.IURE H~S "H! FOLLOWINe:. fORM~T ~ 

DE'LARE DEV$UN'T$'NFO~BLOc..K STRU'TURE ( 

-- NAME (1+) 

-.. FI LE $ DRIVER~ 

-FUNC.TS 

-.. FLAC:aS 

DEV$u~AN 

.- LOW$OEV$ SIz.E 

HI6H$DEV~51Z.E 

_ ;.·~·DEVIc..E 

, UNIT 

DEV $UNIT 

BYTE, NAME U5ED IN A1TA(HDEVIl.E 

WORD, WI-IAT FILE DRIVERSc.."N BE USED 

BVTE., WHAT FUNC-lI0NS ARE SUPPoRTED 

BYTE, FoR DENSITV AND~IDESPEC. ON O'SKS 

WORD, FOR OI~KS M IN I/O SIZE 

WORD, THE SIZE OF THE DEVIC.E IN BYTES 

WORD, 

BYTE, THE I/o SYSTEM DEVltE ~UM6ER 

BYTE, ON IT NUMBER FOR THI~ DEVI£.E 

WORD, T1-4E DEV't:.E· UN 1T NVM BER 

5-"-+ 



D,EVILE UN IT INFORMATION - DUIe. 
((ONTI NUe.O) 

INIT $ IO WORD, PRO(EDURE ADDRESSES 

FINISH $ro WORD, 

QUEUE $10 WORD, 

(ANCEL~IO WORD, 

DEVIc..E ~ INFO~P POINTER, TO DEVlc..E INfO 

UN'T$INFO~P POINTER, TO UNIT INFO 

UPDATE~TIME~OVT WORD, NVMBER OF 5YS TIME UNITS 

. NVM~8VFFERS WORD, NVM BVFFER5 FOR PAD:.OEVI(..E 

PRlORITY B,(TE, PRI FOR I/O ~ERVIC.E TASK 



U51N6 DV'&~ 

• THE rio SYSTEM USE~ THE DVIB TOIN\lOKE THE OEVILE 

DRIVER PROCEDURE~ WttENEVER AN I/O REQ"E~T '~MADE. 

• WHE~ AN ATTA(H DEVILE '-ALL '~MADE TWE I/O SYSTEM 

WILL SCAN THE OUIB TABLES FOR A N ~ME MATCH. 

EXAMPLE; 
(ALL RQ $A $PHVSI("L~ AT~C.H$DEV'('E (@(b, ·~TRE"M·), 

A, RMBX, e.STATUS)i 

THERE MUST BE A DUIS I=OR THE DEYI<.E NAME '5TRE~"' 
AND ,T MUST HAVE STREAM FILE DRIVER CAPABILITY 



D,EV',E. DR''IER 'NTER t=1trC.ES 
ATTACHINu DEV"ES 

tU\ME ' UNIT 1\ 
P£V$ClAAM = llS .. .. 
D~V Ie..£. :: 3.. 
UI\IIT :I 0 
Oe.V UHIT = tJ 

NI\t1£ S UNIT Ai. 
DEV $uf(AN 'SStl.. . .. 
DEVIC.£'"2 :1. 
UNIT "2 0 
ottv UHlt:z ~ 

DUl8S FOF 
DEVlc..E UNITE> 

C.ALL RQ$A~PHYS'C."L$ATTA(H~ DE'I lLE. (UN ITA, ..• ) 

;~~tiE = UNITS 
DEV$6R~N ::: 118 .. 
DEVlc.£ ;: 1 
UNli :"1 
OEV$UMII : 1-

NPtME "2 UM" S'L 
DE V $uR"t-I :: 51.1. 

• • 
oEy,ie == 1 
UNIT :: ::1. 
OEvfuN.T :., --_ ..... 

I 

DUIB~ r:oR 
DEVtc..E UNIT 'I 

C.ALL RQ$Pf1VS'("'L~ATTA(H~DEV'(E (UNITS, .•• ) 

-NAME :& uNIT' 
PEV~~~N = 1.2.8 

• • 
p~y.c.E : 1-VN,... ~ 2-
De~ $"N.T ~ 8 

NAME -:. UNIT c.. ~ 
DfC.V$~RAN 2 '5"'~ 

• • • 
DE V • (. £ ::: :I. 
UNlT -- 2-
DE'I$IIIIIT :: 8 

DUIas FOR 
DEV'C.E UNIT 8 



DUPLI<.ATION OEVItES 

• YOU MAY DUPLI(.ATE DEVILE AND UN IT NUMBERS IN 

SEPARATE DVIBS IN ORDER TO HAVE DIFFE REN T 

(HARAc.,eRI5Tlc'5 FOR THE 5AME DEVI'-E 

• FOR EXAMPLE IFYOU HAVE A DISK DRIVE THATC.AN HAVE 

D I FFE RENT SEC.TOR S\Z.ES AND YOu M IllHT WA~T TO HI\VE 

ONE INSTAN('E. FOR lAS BVTE SEC..ORS AND ONE FOR 

A5b BYTES· 

TO 00 THIS You DVPLIC.ATE THE DUIB WITH TH E EXLEPTION 

OF THE NAME IttND PEV $ C:aRAN FIELD 
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THE 7/0 REQEST/RESOLT STRUC.TVRE "AS THE FOLLOWIN6 FORMAT: 

DECLARE lORS STRVe.. TV R E C 
5TA"O~ WORD, C:ONOITION C.ODE FoR THE OPERATION 

UN I"T~~TATUS WORD, IF STATUS IS £$10 THEN UNIT STATV~ St10ULD 
8E SET 

AC.TVAL. WORD, THE AC.TU~L AMOUNT O~ D"TATR"NSJ:ERED 

AC.TUI\L$ FI LL WORD, RE~ERVED 

DE V I LE WORD, THE PEV ILE NUMBER (SAME A~ DVI8) 

UNIT BYTE, THE UNIT NUMBER (~AME A~ 0018) 

FVNCo.T BVTE, T-HE FUNC.TION TO 6£ PERFORMED 

SUS $ FUNC.T WORD, USED FOR SPEC.'''L CAU-S 

LOW ~DEV$ LOc.. WORD, THE DEV f(E. LOCATION IN BYTES, fO~ RANDoM 

"I6H$DEV$LOC. WORD, Access DEV.C.E5 THIS IS THE SECTOR ~NDTRAC.K 
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DECL.ARE lORS SiRVc..TVRE ( 
((ONTI"'VED) 

BUFF $ P 

C.OVNT 

C.OV NT .$ FI LL 

AVX~P 

LINK~FOR 

LIN KSBACJ< 

RESP$MBX 

DONE 

FlLL 

i..AN(EL~ID 

POINTER, WHERE THE DATA 15 TO BE Re~o FRoM. 
OR WRITTEN TO 

WORD, HOW MUl.", IF RANDOMA<"C.ES~ THI~ 
WILL ALWA'fS BE IN DEVI(.E 6RAN. 
MUL.TIPLES 

WO RD, RE~ERVE 

RJ'NTER, USEO FoR SPec.IAL CALl!) 

POINTER, LIN KED L,ST Fol\ rIo REQueST QueuES 

POINTER, 

WORD, THE RESPONSE MAILBox FOR THIS REQuE.~T 

8VTE, Ilo REQUEST S-rA"V~ 

BYTE, RtSERVE 

WORD); THE RE.QUE~T 1.0. FoR THE REQUEST 
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COMMON DE"'C-E IN FoRMATION IN1'ER'F~c..E 

• THIS STRUc..TVRE ISUScD 1=oR ALLC.OMMON AND RANDOM 
Ac'(ESS DE.VI<..E. DRIVE.RS 

DEC.LARE C.OMMON$OEV$INFO STRVGTURE( 

LEVEL WORD, 

PRIORITV BYTE, 

5TAC.I(~SIZE WORD, 

DATA$Srz..£ WORD, . 
NUM~UN'T5 WORD, 

DEVIC.E.~INIT WORD, 

DEVI(E ~ FI N \ SH WORD, 

DEVIC.E$ START WORD, 

DEVIc..E~STOP WORD, 

OEVl (E $1 NTERRUPT WORD) i 

THE INTERRuPT LEVEL \J$ED J="OR THIS DEVI(£ 

THE .NITIAL PRIORITV OF THE INTERRUPT TASK 

THE ADDITIONAL AMOONT OF StALK THAT 
YOUR P 

THE AMOUNT OF DATA SP~C.E TH-AT ,{OUR 
DE.V.C.E. DRiveR NEE.D~, (NOT SIATIC. DA,.A) 

HOW MANY UNITS A~E WITH THIS DEV.LE 

YOUR INIT PRoc..e.OURE 

YOUR FIN,SH PROLEDVRE 

'YOUR START PROC.E DvRE 

YouR SToP PRO~EDUR£ 

~OVR INTERRuPT PRO~ED\JRe:. 

'lou MAy APPEND TO TH\S S.RUl:.TlJRE AN\( INfORMATION THAT '(ouR DEVI('E 

NEEDS, 5uc:.H AS rio ADDRESSES •• • • • • 5-31. 



RANDOM A(CESS OE'I'C.E UNIT INFORMATION SLO(.I<S 

• FOR RANDOM· A<'<'ES~ DEV1C.E YOU MU5T HAVE A VN IT 

IN fORMA, ION 8LOc-K 

DEc..L.ARE 
RAD~UNIT$'NfO$BLOc..K 

TRA(K$ SIZ.E 

MAX $ RETR't 

RESERVED 

STRULTURE ( 

WORD, TH£ srz..E IN BYTES 0 F 
ATRA("K 

WORD, THE MAX NUMBER OF RE-rRIE~ 
TO 8£ peRFoRMED BY TH E t/o 

) 
S'(STEt'\ 

WORD: 

You HAV APPEND TO THIS 5TRU(.TURE AND INFORMATION BY 

THE DEV,c..E 



WRlTIN6 DEV'tE OR'VER 



GENERAL RULES 

• IF PL/M 86 15 U~EO TO WR\TE DEVILE DRlVERS THEN 

THE C.OMPALT MODEL OF C.OMPILA,.'ON MU~T BE U5ED. 

• IF ASM8b 15 U5EO THEN IT HVST BE WRITTEN TO 

INTERF~C.E TO COMPA(T PL/M 86 PROC.EDl)RES 

• THE I/o SYSTEM C.OOE CAN NEVER E~('EED b4K OF 

<:OOE 



WRITINC:I COMMON AND R~NOOM 
~C'fS~ DEVI'E DRIVE RS 



lllERE ARE C.ERTAIN PARAMETERS PASSED TO EAC.H DEVI<..E 
DRiVER PROt:EDVRE 

• DUIP$P - A POINTER TO THE DUIB STRUC.TUR~ FQ~ TI-IE 
DEVI('E 

• D$OATA~P- A POINTER TO THE DI\~" 061"~C.,. TH"1' WAS 
DEC.~REO IN THE c..OMMON DEVIc:..E INFORM~T'ON 
BLOc..K 

• IORS$P - A POINTER TO THE r/O REQUEST SE6MENT 

• STATV5~P - A POINtER TO THE rIo SYST£M S"tATVS WORD 



I/O SYSTEM SUPPLIED PROteOURES 

• INIT~ to 

• FIN'~H$ IO 

• QUEUe$IO 

• CAN(EL$rO 

U~£R SUPPLIED PROC.EDVRE 

• ADEv,eE INITIALI2ATION PRO(.E.DURE 

• A DEV'£.E FINISH PROC.EDURE 

• A DEy,LE START PROC.EDURE 

• A DEVILE STOP PRo('E DVRE 

• A DEVIC.E INTERRUPT PRO(..ESS'N6 PROC,EDURE 



TWE ~DORESSES OF VOUR OEV'C,E. DR'VER 
PRO('E.DURE MUST &E. PLACED IN THE., c'OMMON 
DEVIC,e. lNFORMA,fOtf- BLO('K FO-R THE P--'Vl('E 



DEVIC.E 'N'TI~L'Z~"ON PRO(,EDUR[ 

THE INIT~IO PRO£.EDURE '"ALL THIS PRO(.ED\JRE TO 
IN ITIALIZ.E. THE DEVIC.E 

THE FORM OF THfC.ALL IS: 

C.~LL DEVILE~INIT(DU'6~P, O~P, 5T~"\JS$p)i 

YOU MV~T IN'T'ALI~e 'lOUR 1:>E'I'("[ AND ~N'(VARI~!>LES 

A~O SET TH[ ST"TV~ WORD "'0 IND"-'TE. THE SV((ESS 

OR FAILURE OF TWI, PRO~E.OURE 

IF YOUR PEVIC.e. DOE~ NOT NEED AN" INITIALIZATION THEN 

You MAV USE THE DE FAVLT$IN IT PROC.EOVRE SVPPl-fE D 

8Y THE rIo SVSTEM 
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DEVIC.E FINISH PROC.EOURE 

THE FINI5H~IO PROC.EDURE CALLS THI~'4PRo,-eDVRE 
AFTER THE LA~T REQUEST HA5 SEEN ,PROLESSS;:D 

THE FORM OF THE CALL IS·. 

CAll DEVI(E$FINI~H(DUIB$P, D$DAT"~P); 

You MUST DO ANV FINAL PROC.E5SINCa FOR YOUR PEVI(.E 

WHEN THIS PROC.ED\JRE IS.CALLED 

IF YOuR DEVtC.E DOE5 NoT NEED ANV FINAL PRO('ESSINCl 

THEN vou MAY USE Tt\E OEfA\JLT$I=INISft PROC.EDVRE 

SUPPLIED BY THE r./o 5'CSTEM 
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DEVICE STARl PRoc.eDORE 

60TH QVEVE$rO AND THE INTERRUPT TA~K C.ALL TH'~ 
PROc..EOVRE IN ORDER TO sTART A.N X/o FUNc:TrON 

QVEuE$ro C.ALlS THI~ PROC.EDlJRE WHEN A RE-QUE~T 
IS MADE. AND THE. R£ ARE NO REQUESTS ON THE. QUEUE 

T"'E INTERRUPT TASKC.ALLS THo'S PROC.EpURE WHEN AN 
'I/o REQUE~T I~ c.oMPLETED AND THERE ARE ADDITIONAL 
REQUESTS IN TM-E QUEUE 

THE FoR M of THE CALL '5·. 

C.AlL DEVIC.E ~START(IOR5~p, DUIB~ , 
O~DAT"$ P) i 
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DE.V'LE START PROC-,EDURE REQU'REMtNT!. 

• START THE DEVI(.E PROC.E S~INc:& THE REQuEST 

• -RE-COu-NI2.E I-N-V"LlD REQUESTS 

• IF D~TA TR~N5FE.RS Oc.c.VR THEN UPDATE TWE IORS. 
AC.TVAL FIELD 

• IF AN ERROR Oc..C.URS UPDA,E THE IORS, STATV5 AND 
IORS. UNIT~~T"TU~ FI£L'P5 

• IF THE REQUEST I~ COMPLETE SET THE IORS. DONE 
FIELD TO "R\J~ 



DEVI(E STOP PROc..EDURE 

THI5 PROc..E DVRE IS '~lLe D TO STOP THE: rIo DEV"E 
FROM PERFOR MINe:. THE WRRENT I/O FUNC-"O~ 

T ME FORM OF TJtE C.A LL IS: 

C.~LL OEVI('E$5Top(rOR5~p, Du,e~p, O~D/nA~p)i 

IF VOUR DEytC a e:.V"R~"'TEE~ 'THAT ALL I/O REQVE~TS W'Lt-

1='NI~H WITHIN A REA~ONABLE AMOUNT OF TIME THEN \fOV 

MA'i USE THE OE.FAOLT~STOP PROc..E.DVRE 
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DEV'''E INTERRUPT PROlEDuRE. 
THE DE VIc..E INTERRUPT TASK CALL THIS PROCEDURE WHEN 
AN INTERRUPT HAS BEEN C:iE.NERATED BY T"E DEVlc..E 

THE FORM OF THE. GALL 'S~ 

C.ALL DEVIGE~ 'NTERRUPT(I:ORS~p' OUlB$P, D$DI\'A~P) i 

YOUR INTE.R1\UPT PROC.EDURE MUST DETERMINE IF THE 

REQVE~T I~ FINI~HEt> ~ND SET THE IORS. DONE FIE.LO 

TRUE IF 'T I~. 

IF IT'~ NOT C,OMPL.ETE vou MV~" INITIA,.e THE NE)(" STEP 

IN TH! PROC.£DURE. 
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DEV"E INTERROPT PRO(,EDURE 

EXAMPLE~ 

1. YOVR APPLICATION TASK MADE A RQ$A$READ C.ALL TO A 
DISK. 

A. '(ouR START PROC.EDVRE IN ITIATED ~ SEEK REQUES'T 
FOR A D\SK DR\VE TO PO~ lT10N THE. I-'E~O OVE R T'-' E 

PRoPER TRAGK. 

3. TW£ DE-VILE c.ENERATED AN INTERR\lPT TO $'~AI. THE 
C.OMPLETION OF THE SE.E.K FUN(110~. 

4. THE INTE.RRUrr PROc..EDURE SiARTED THE READ FUNC.TloN 

o~ THE DISK, 

5. THE DISK uENERI\TED AN INTERRVPT WHEN THE DATA TRAN5FER 
WA':J c.oMPLETE. 

o. THE INTERRUPT PROC-E DVRE SET THE rORS, AC.TV"L F If LD AND 
THE tORS.DONE FIE.LD TO INDIC."TE THE. REQuE.~T WAS C.OMPLET£ 
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(OHMON ~NO RANDOM A'tE~S DEVItE DRIVER 
QUIz... 

1. THE MINIMlIN NUMBER OF PROCEDURES THAT YOU HUST 

W RITE IS? 

A. H-OW DOES TH-E I/O SYSTEM KNOW WH-EN T\lE REQUEST 
IS C.OMPLETE? 

3. HOW DOES THE DEVlC.E DRIVER INFORM ,~E rio S'fSTEM 
OF THE SUC.c..ESS O~ J:'AILURE OF A ReQVES.T~ 

4. HOW DOE5 THE I/O SYSTEM KNOW WHAT OE" ''-E DR'VER 
PROC.EDVRES TO CALL.? 

5. HOW DOES A DEV\(E OR ''IER KNOW WHIt.T THE. I/O PORT 
ADO~ ESS ES ARE FoR ITS DEVlc..E.? 
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WRITINC, CUSTOM DEVIC.E DR\VERS 



c.U~TOM DEV,C,E PRlVER PROC.EDU RE~ 

• INIT$IO - DE"l(.E lNITIALI'2.ATlO", PRO~EDVRE 

• FIN'4)N~IO .. DEVlC.-E FINI5ti PRo(.EDORE. 

• QUEUe$IO - DEVlc..E QUEUE I/O REQUE5T PROC-EDURE 

• c'AN<'EL'IO - DEVlc...E. CI\NLEL I/o PRoC-E DURE 

You MUST WRITE "'E$E PRoc.eovftE~AND AN INTURRUPT 

TA5\< "NO t\ANDLER IF NEED£D 
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INIT$ro PRotEDURE 

TH'~ I~ C.ALLED 8'f TME I/O SYSTEM WHEN TME FIRS,. ATTA('H 

DEYI('E CAL.L IS MADf. 

THE FORM OF THIS CALL 15: 

CALL IN IT$ rO(Ou'B$ P, D$D~TA$P, 5TATVS~P); 

DUIB~P A POINTER TO TME DUll!> s:oR THE DEVIC.£ To BE IN,T1AUl.£D 

D~DATA~P A PoiNTER TO THE WORD WHERE 'lOU MU~T STORE THE 
TOKE.N FOR A SE6MENT oS'J'"Ec... tF NEEDED SV YOUR DEVIC.E.. 

THI~ SEC:aME.NT MAY ('ONTAIN DATA SUO' /J\S A RE610N TOI<EN 
FOR THE QUEU£', APOIt-ITE.R To T~E FIRST I:ORS ON THE 
QUEUE AND A TOKEN ~R AN INTERRUPT TASK u: NEEDED. 

5TATVS$P - A'POINTER TO AWORO WWERE VOV MUST SToRE THE RESULTS 
of: TM\5 C.ALL. 

NOTE: IF NO DATA OBl'Ec.., IS NEEDED 't'au MUST RE'-URN "Z..ERO A~ A TOKEN. 
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APOSS'BLE FLOW FOR TH-IS PROCEDVRE 
M Ibl-'T BE: 

1- C.REATE ASE6MENT FOR ADATA OBJ'"EGT 

;t e CJ~E~TE. A REC:a ION FoR AC.CESS TO A QUEUE 

, 3· C.REATE AN INTERRUPT TASl< FoR TttE DEVIc..E 

4-. SET THE QUEUE TO EMPTY 

5· IN ITIALrzE THE DEVIC"E "ARDWARE AND ANV VAR'ABLE~ 
NEEDED 

be IF ALL WENT WELL THEN SET 5TATVS TO E$OK 
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FIN ,,.H I/O PRoc..EPURE 
THE I/O S'{STEM C.ALLS TH I S PROc..ED URE AFTER "T"E LAST DETAc..H 
DEVICE (ALL IS MADE ON TH' S 'DEVlc..E. 

THE FORM OF THE ("ALL IS ~ 

C.ALL FIN'!)H$IO(DU'B~P, D~DATA~T); 
J)UIB~P - A POINTER TO THE. DUIS FOR TH'~ DEVILE UN\T 

D~DATA~T - A TOKEN FOR 'THE DATA OB~Ec..T SE6MENT 

THE FIf\4 '~H '[./0 PRO<...EDURE M\J~T DO ANV t: I NAt. PRO~E.5t~ INC:. 

ON TtfE DcVILE If: NEEDED AND t>ELETE ~"V OBl'E.C.T ,.HE 

INIT$IO PRO'EDURE (AEATED 

(SE£lMENT, R £6 lONI RESET INTERRUPT TACj,\( •••• ) 
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QUEU~ $ro PROtEDURE 
TH'~ PROC.EDVRE IS C,I\LLED FoR EVER\, REQUEc;T To THE PEVICrE 
DRIVER. 

THE FORM of THE C.ALL IS·. 

'-ALL QVEUE $10 (roRS $TJ DUIB$P, D~DATA~ ); 

IORS~T - A TOKE.N FOR THE rio RE.QVE~'- SE6MENT 

TMI~ PROC,EDVRE MUST PO THE FOLLO-WINe:.·. 

1. IF THE DEVILE 15 BUSY PLAtE. THE REQUEST ON T"'e QUEUE 

~. IF THE DEVIC.E I~ NoT BUSY THEM START THE I/o FUNGTlON 

3. rF THE REQVEST LANSE C.OMPLE.TED WITHoUT PL~C.IN6 

THE roRS ON THE QUEuE THE.N SET TH-E !"oRS. DONE 

FIELD To TRUE 

NOTE: WHENE.VER AL(E.SSINCl ,HE QvevE. 'Iou MlIST F\RS.1' C:aAIN 

"<:..<..£55 TO IT BY REC.'EVIN6 C.ONiROLOF THE REulON 

TH~T PROTEc..T5 IT. 
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c,ANc.e L $ 10 
TH-IS PROC.EDURE IS c..F\LLED BV TH-E r/o SYSTEM WHEN EVER 
A HARD DETAc..H DEVILE SYSTEM CALL 15 MADE. OR A JoB \S 
DELETED THAT 5TILL HAS- REQVESTS PENDIN6. 

TI4E FORM OF TH E ~ALL IS: 

C.ALL c..ANc.EsrO(CANc.EL$ID, O\J'B$P, D$DATA~T); 

CAN(EL c.? I D - THE to FOR REQUeSTS THAT ARE TO BE 
REMOVE.D FROM THE QUEUE. 

T~IS PRoCEDVRE MUST REMOVE ANY REQVEST FRoM THE 
QVE.U £ THAT C.ONTA'~ Tl-\ E CAN(E.L r D VALVE 
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IMPLE MEN1INb ~ Ilo REQUEST QUEUE 

WHEN WRITIN6 CVSTDM DEVICE DRIVERS YOU MUST HAVE 
50MESORT 01= QUEUE FOR INCOM IN6 REQUESTS. 

TWE IOR5 SE6MENT CONTAINS TWO FI~L.DS TttATAI'OW 
FOR A LI N t<E D J...I~T 

IORS.LINK$FOR, IORS.LINK$BACK 

THESE TWO POINTER VALVES CAN BE USED TO IMPLEMENT 
A aVEVE 

IF IN ¥OVR DATAOBJEC.T YO\) HAVE A VALVE C.ALLE D FIRST$[ORS 
THAT IS SET TO ZERO TO INDICATE AN EMPTY QU£UE. 

WHEN A REQVES, NEED5 TO SE QUEUED YOu CAN SET THIS 

FIELD To POINT TO THE FIRST rOR5 AND THE LINK F'ELDS 
OF THE TORS TO POINT BOTH FORWARD AND B~(\< IN THE 
QUEUE. 
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REQVEST QUEUE 

FIRST IORS 
ON QUE.UE 

LINK~FOR 

LINKSB~('K 

SECOND IORS 
ON QUEUE 

LINK$ FoR 

LINK$BAc..K 

THIRD rORS 
ON QUEUE 

LINt( $ FOR 

LINt< $8A<'K ••• 

L~ST IORS 
ON QUE,\I£ 

LINK~ FOR 
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INTERRUPT TA~KS 

INtE.RRUPT TASKS ARE USED TO RESPOND TO THE INTERRUPT 

GtENERATED BY THE DEVI(E. 

Tt-tE INTERRVPT T~~K MVST DO TttE. 1=OLLoW.Ne:.: 

1. SERVl( E THE INTE RRUPT 

1. DETERMINE IF THE REQUEST IS c.oMPLETE 

3. IF C.OMPLEIE, u A \N AC(E55 TO ,HE QUEUE 

REMOVE iHE tORS FROM THE QUEUE. 
5ET THE I:ORS.Do~E FIEL.O TO ~VE. 
SEND THE :tORS To -rHE MAILBoX IN IOR~.RMBX. 
11= THE QUEUE I~ NOT EMPTV THEN START iH E NE.~T 
REQUE~T. 

+. IF THE REQUEST I~NOT COMPLETE THEN INITIATE 
THE NE)(T PROc..ESS-
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QUIZ. #3 - C,USTOM OEVIC,E ORIVER~ 

1. WHAT l~ TH-E PU RPOSE OF THE DATA OBJEC.T? 

~. WHEN IS THE CANCEL T/O PROC.EDURE C.ALLED: 

3. 'S IT POS~'BLE TO USE DEFAULT I/O PROLEDURES 
WITH CUSTOM DE\lILE DRIVER? 

4. WRlTE. A PROLE DURE TO PLACE. REQUE5TS ON 
THE QUE.VE AND ONE TO RE MOVE A REQUEST FRoM 
THE QUEUE. 

(ASSUME THAT YOU AlREADV HAVE ~LL£-SS TOTH-E 
QUEUE) 
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LINKlN6 DEVltE DRIVERS TO THE rIo S'iSTEM 

AFTER YOU HAVE WR ITTEN YOUR DEVI(E DR\VER (ODE YOU 
MUST LINK IT TO THE I/o SYSTEM . 

THE FOLLOW lN6 C.OMMAND C.I\N BE USED TO A((OMPllSH TH IS-. 

LINK 86 
:FO: IOS.U8(ISTAR1), 
: Fl: ITABlE. OBl I 
:Fl: IDEVC.F .OST, 
: Fl: DRIVER,OBJ, 
: FO: IOOPT 1. LIB, 
: FO: IOS. LIB, 
:FO: RPIFL.LlB, 

To : Fl·. ros. LNK 

&, 
& 
& 
&t 
& 
& 
~ 

C LI~ KER OPTIO NS) 
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INTO THE rIo SV~TE.M 

To CO~fI6URE. YOUR DEV1(.E DRIVERS INTO THE I/O 

SVSTE M '(OU MUST ADD THE NEC.c..£S5ARV DEV,,-E 

DRIVER INTERFA'-E STRUCTURES TO THE FI LE IDEV(F 

.ASb 

TI-\-IS c..ONSISTS OF ADD IN6 DVlS'S FOR EACH DEV IC.E 

UNIT AND THE REQUIRED C.OMMON AND VNlT INFO. 

BLOC.KS AS NEEDED. 
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Cl-\~PT E R '+ 

E.)(TENDED INPUT/OUTPUT S,(ST~M 

(EIOS) 
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I RE.VIEW QUll.. I 

NAME 3 FILE TYPE$ 



TERMINOL04Y 

• 1./0 USER • A(c..£S~ RIC:aHTS 

• USER OBJEc..T • FI LE CONNEC.TION 

• DEVILE 

• DEV I(E. C.ONN Ec...TlON 

• FILE 



BASIL I/o SYSTEM 
'NTERAtTloN SEQUENLE 

I. 06TA\N USER ,OKEN VS'N~ A S-rRUC.TURE O~ USER 

10 AND ALtASES 

USERTKN = RQc..REATE USER (@ STRvc:.:r. @ STATlJSJj 
1* TEST STATUS */ 

A. O~TA'N OEV'LE C.OMM~C.' ION Tot<E.N US'NCJ 'THE 

PHVS"I.L OEVtc..E NI\ME 

c..ALL RQAPHYSlGAL A-rTA(H PEV'C.E (DEV NAME} F"ILE 

DRl'IER, RESPMBX, @ STATUS)i 

/~ TESl STATUS TO (.HE<.K SYNGHONOUS PORTION OF 

CALL*/ 
TKf'l = RQ RELIEVE MESSAGE (MBX, TIME, , @ 5TATVS)i 



8~S'C. 110 SYSiEM 
I 

INTER AC,TION ~EQVENc...E 

". (C.ONTINVED) 

/. C.HEC.K TOKEN RELIEVED. 'F TYPE = 10' H YOU 
HAVE A (ONNELTION. IF TVPE = 6, YOu HAVE 
A PROBLEM-/ 

3. oe;r"'N FILE C.ONNEc.TION V~IN(a THE DEVIc..E C.ONNE.(.TION 

TOkEN, U~ER TOKEN, "NO fA FILE NAME. SU&P~,." 

CALL RQA AlTAC.H FILE (V5E.R, DEVTKN, 5V~PATH, ,@ STATUS); 

/ttl TEST STATUS TO c..HEc..K 5,(Nc.HRONOVS PORTION 0 F CALL'*/ 

TKN= RQ RELIEVE ME.SSAC:lE (MBX1, TIME, ,@ STATVS)j 

I. t:..HE(K TOKEN TVPE. IF TYPE 101 H You HAVE A FILE 
C.ONNEc..TION. IF T,(PE = b You I-fAVE A PROBLEM./ 



8~S'(' '/0 S'lS-rEM 
INTER ALTIoN SEQUENC.E 

4. OPEN FILE FOR VSA~E V~IN,", THE FILE LONMELTIOM 

AND THE MODE ~NO $~~R'Ne:. MeTHOD 

CALL RQA OPEN(C.ONN, MODE., SH~~'NC:tJ RESPMB)(, @ STATVSJi 

/~ 'TEST STATUS TO c...H-EC.K SYN<:wR-ONOUS PORTION of CALL./ 

MSqTKN = RQ Re(.IEVE MESSA(:;a E (RESPMBX, TIME, I @ 
STATVS)j 

I. TEST STATUS FIELD 01= roRS RETURNE.D TO ('HEC.K 

AS'(NC.t\ONOV~ PORTION OF CALL. ~/ 

1* FINALL'( You C.AN READ oR WRlTE!! */ 



DIVER~'ON: THE C.ONNEtTION 

8~S'C. rio 5TVL'E 

TO A<..<..ESS fA. f,l.E. Wt MUSl HAVE A c.oNNEtTION TO'T 

WE 6ENER~LLV OBTAIN TH'~ c.ot--lNEc..TION '" TWO ~PS 

I. OBTAIN DEVlc..E (.ONNE'TtON US'Ne:.: 

RQA PH'<S1LAL ATTA~H DEV ILE 

PASS DEVILE NAME 

REC.IEVE "OKE~ 
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OIVER~'ON: THE C.ONNE.t.TION 

B~5'C. 1/0 STYLE 

2. OBT~IN FILE ('ONN~c..T'ON U~IM" 

RCA ATTA<...H r\LE 

PI\SS PREFIX (USUALLY THE DEVl<..E TO\-<EN), 
AND 5VBPA,H 

~EC.'E.VE FILE C.ONN Ec..T ION TOl<EN 

You NOW USE THE FILE C.ONNEC.TION TOKEN FoR 

ALL FVTHER INTERA(TION WITH THE FILE. 
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AN EXAM PL E. 

ROOT 

A 
B 

c. 
o 
E 

JAC.K 
JILL 
PETE 

1 

F 

H 

6.:=. DATA FlLE 

O _PIRE-C:fORY 
- FluE 
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· EXAMPLE CONTINUED 

LETS SAY THE DEVIC.E HA4) BEEN ATTA'-HEO TO ANt> WE HAVE ITS 

TOKEN. 

POSSIBlLITIE.S: 
PREFIX SVBPATH 

TO C:.1 ET TO ~I L\" •• TOKEN -t- A/E/:rllL 

OR 

STEP '3. TOKEN + A :: NEW TOKE-N 

STEP A NEWTOKEN + E/JILL 

(TRV SOME OTHE.RS !) 
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ElOS TERMINOLOc.,Y 

IN ADCITION TO THE el\~\L 1./0 SVS"EM TERMINOLO(:aV 

WE ADD~ 

• LOC:llc..AL NAMES' 

• r./o JOBS 

• DEFAUL" PREFlX AND PATH PTR 

PARAMETERS 
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THE LOC:.IC."L DEV'C.E N~ME 

DEFt N ITION: A NAME ATTAC.HED TO A Pl\Y5'CI\L DEVIc..E 

AT C.ONFluURATION OR RUN TIME Wl-ll<'~ 

HAS MORE MEANI~Q TO THE V5E~. 

E~~MPLES: PHYSIC.AL LOCal,-AL 

F9 :F¢: 
FX1 - :HDFLOPPV~ 

WDl : WINNV~ 

F¢ : SVSTEM~ 

F1 : PATIENT: 



TWO.WAYS TO'RE.ATE A LOul'~L OE.V'C.E NAME 

ONE 

• USE RQA PHY~"AL ATT~'''' DEV',-£. 

PA5~ PHYS\(.AL DEVILE NAM E 

REc..IEVE TOKEI\l 

• '~T~LOu T ... £ TOKEN U~IN(a Re" '~T~LO" 
c'ONNEC.TloN 

PASS TOKEN, LO~,c..t\L NAME, ToB 

(WlTH THIS METHOD you '-AN CL~TAL06 THE c..oNNEc...TJON IN 

ANY ~OBS D1REC.-rORY) 
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TWO WAYS TO (REATE A lOLaI'~L. DEV"E NAME 

TWO 

• uSE. RQ~ LO~Ic..~L ATr~(.M OE.VILE 

PASS LOult.."L NAME, DEVI<..E N~ME 

(LOuILAL DEVILE OBl'EC.T IS ('AT~LOl:lED IN TUE ROOT 

JOB VNDER THE LO~'<..AL. NAME) 

( NOTE ~ THE LOu I(.AL DEVILE oBlEc.:r IS NO. A c.oNNE<'TION. 

,. ... E EtOS WILL- c.-REA'E A DEVIL.E GONNEC.TION 

DURINb THE FIR~T EtOS '-ALL. THAT USES THE 

LOu'L~'- NAME) 



THE. LOulC.AL FILE N~ME 

DEFINlTION: A NAME ATTAC.HED TO A FILE ('ONNEc..1'O'" 

AT RUN TIME FO~ U~E OF USE't. 

EX~MPLES: : OUR_DATA e. 
: MV_DIREC.TOR'f: 

• Itt. e . "". 

(MORE ON THIS IN A MINUTE!) 

fifE 

L06'c.AL 
PILE 

!:l,.,.M E! 
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Tt-tE %/0 ~OB 

-ro U~E EIO~ LALL~ 'tOUR TA~K MV~T BE RUNNINtJ 'N ~'" 

1/0 :JO~. 

DEFIN'l'ON~ AN 1:/0 1'0& IS AN ~M)( .. 8b ~OB WITH THREE 

EXTRA ATTR\BUTES. 

1.. A (ATALOu ENTRY IN ITS OWN DIRE<..TORV 

UNDER THE NAME "RQ C:aL08AL"(3"OB TOkEN) 

Ae A C.I\TALOu ENTRY os: A(ONNE('T ION UNDER 

THE NAME "$". (DEF~ULT PREF'lX) 

3. A (~TALOQ ENTRY OF A USER TOKEt-l uNDE.R 

THE NAME R? VSER. (DE~~ULT V~ER) 
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To 'REATE ~N rio 1'08 

• C.REATE AT SVSTE.M ('ONF'''UR''TlON USIN" THE EIO~ M~~fto. 

• U~E THE C.RE~TE rIo l"O~ SV~TEM CALL OVRINu RU~ TIM E. 

PROBLEM: THIS C.ALL '-AN ONLY BE MADE FROM ~ 

T"SK RUN N INb IN AN rIo 70S. 
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: DATASA5E', ::rAC.K: :TEMP: 
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DEFAULT PREF IX 

·puRPO~E: REDUC.E PROQRAMMER EFFORT AND ERRORS BY 

ALLOWINC:a REFERENc..E TO A OE FAULT CONNEC.

TIO" (TO A FILE OR PEVIC.E) WHI(H IS CAT~LOC:aEO 

IN THE rIo :roB DIREC.TORV. 

• E~AMPLE: A PART''-ULAR rio .Toe MUST FREQ UENTLY 

A'-'-ES~ A DATA FILE. OBTAIN THE £:ONMEC.T ION 

FOR THE FILE AND c."T~LOC:l IT IN THE rio 
)'08 DIREC-TORV UNDER "$~' AFTER THIS IS 

DONE ANY ATTA(H I=ILE A C.I\LL WITH A NULL 

Pt\TH WILL AVTOM f\Tl(ALLV ATiAtH TO TH e DA'TI\ 

FILE. 
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C.ftEATINCa A LOC.'I.~L FILl N~t'\E 

1.. ATTAlH TO A DE.",,-e 

2. REeJEVE TOKEN (OPTIONAL-. c.ATALO~ AS A LOC\\(~L DE\I,(E) 

3. ATfA(H TO -ritE DESIRED FILE 

RQS ATTAl..H FILE 

PASS PATHN~ME STR,Nq 

RE.£..l EVE c.oN~ Ec...,..,O~ 

i. '''TAlOe:. THE. (,ONNE~TION 

RQ~ CATALO~ c.oNNE('TION 

PAS~ (ONNEGTION1 SOB, LOC:lILAL NAME 

7-21) 



PA1~ N~ME STRI Nfl 
4, C.OUNT'E M, 4 FLAVORS ~ 

S1RINb PASSED 

NULL 

LOl:aILAL NI\ME ONLY 

SuBPATH ONLY 

LO£:aIC."L NAr'\E + 5UBPAT\-\ 

E'O~ ~(:T,oN 

USE DEFAULT PREFIX 

U~E PATH C.ATALO~ED 

DE FAULT PREF't + SUBPATH 

U~E PATH L"T~LOuED TO 

~ET TO OIREc..'ORY THEN 

FOLLOW 5VB~TH FROM THERE 



• NULL. 

P~TH NAME STRINbS 
(El<AMPLES) 

A~~VM£ DEFAULT PREr:'~ 'S ~ 

F¢/A/B 

PASS NULL FOR ATTAtH FILE A~D £:iET 

C.ONNEc..TION TO Fr/JJA/B 

·LOC:aI("~L N~M£ A~~VME :OA"~B~SE: '~THE Lotal(.,..L 

ONLY N~ME FOR: 

WD~/TlJE/SEC.ONDI DI\TA 

PASS THE LObl(I\L SIRI Nu : DATA BA~E~ 

C:aET (.ONNEC.TION TO DATA FILE 



P~TW N~ME S-rRINC:tS 
(E)(AMP~&'~) 

• SU8P~TH ONLY ASSUME DEFAUL.T PR£F')( : Ft!: 

• LOC:.I(..AL NAME 
+ 

SUaPATH 

POINT~ TO F~ (OE"'<"E. NA~E) 

PASS SUBP"'".. Q/'9'W/ FILE:l. 

A~SVME LOC:lIc..AL N~ME. : P~TIENT e. 

PO,NT4ft'-O f~ /19'"t9/P"'TIf-NT 

PA~ SVBPATH :PATIENT! 'JALK/S-rRANQE 

RE(JE.V£ c.oNNEC-T,oN TO: 

FtjJ/.979/ PATIENT /:r,..tK/STR.AN~E 
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THE DEFAULT USER 

TO ATTA('H TO A FILE YOU NEE.D 

, 

• PATH STRI Nb 

• USER I D 



THE DEF~ULi USER 

THE E)(TENDED 'I/o SVSTEM A1 =r~L,", '(~LL HAC) OHL.'i 

:t PA RAMETERS • PATI-\ PTR A t-4 0 ~TATVS 

HOW DOES THE VSER 'D C:aET PASSED? 

SIMPLE, .HE [.105 USES THE DE-FA\)l-' \JS~R 'D OF 

THE JOB (10 ::rOB or: c.oURSE) T"HA~ C.ONTA,NS TH E 

~AL.L'Ne:. TASK.' 



EIOS INTERALTION SEQUENLE 

I. ATTAc..H TO A DEV'LE. uS'Nt, A LOC:aI(.AL NAME, 
PHYSILAL N ~ME ~Nf.> FI L.E DRt'JER DE~'Re.D 

(~LL RQL06lcAL ATTAC.HDE.VIL( (~(9. ':PAT'ENT:'), 

@.('A.. 'F¢'), 4, 
@., STATUS) i 

Fe) IS IN THE SVSTE M DlJIS'S 

~. ATTA<.H TO TME F'LE SPE~IF'l'Nu THE PATH N~ME 

('ONNTKN = RQS ATfA('H ~ILE(@. (12., I JONES/ ROBERT') I 

e STATUS)j 



~,os INTERAtTION SEQUEN tE 

.3. OPEN TI+£ FILE 5Pf'tFY,"" THE MODE "ND N\)MBE~ 01=" 

eUFFE.RS DESIRED 

'-ALL RQ S OP£N(CONNTKN, 3, A.)i 
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EOlS CALLS OVERVIEW 

• REL~TINe:. TO lO",(Al NAME~ 

• RQS c..ATALOC:a C.ONNELTION 
• RQ5 LOOKUP C.ONHEC,.TIOf\l 
• RQS UN(ATALOQ C.ONNEc..TION 

• C.REATE" FILE OR LONNE~TloN 

• RQS ATTAC.HE FILE 
• RQS c..REAtE DIREC.TORY 
• RQS C.REA-rE FILE 



EOIS 'ALLer:. O"ERV\EW 

• DATA MAN'PVLA110N 

• RQS OPEN 
• RQS c..LOSE 
• RaS READMOVE 
• RQS SEEK 
• RQS W R \TE. MOVE 
• RQS TRUN(ATE F'LE 

• D~VILE REL"TEO C.ALL 

• RQS SPEC-IAL 



EOI~ (AlLS O"ERV'EW 

• ~HANL1IN(" A<.L~~~, REN~MINc."OSTAtN'Nc., $,A"V~ 

• RQS CHANGE AC.C.E.SS 
• F\QS RENAME FILE 
• RQS ~ET CONNELT10N STATUS 

• RQS C:aET FILE STATUS 

• DELETIN(J r:ILES AND C.OHNEC.TIONS 

• RQS DELETE c..oN N Ec..TJON 
• RQS DELETE FILE 

1-10 



EO'S CONF'6URATION 

• SELEc..T THE EOIS c.~\.\.~ TO BE IMLL.UOED IN THE 

FIN~L SVST£M 

• SEl£(.T THe LOu"~L DE'I'("E.S To BE INIT'AL.IZEP 

IN ,.tt E F INAL S'fST~ M 

• (,RE~TE THE INITIAL :Yo JOB(s) '~THE SV~TEM 

1-3/ 



EO'S C.ONF'ClURATloN 

FILES 

ETABLE.AB6 

EDEVC.~ • AB6 

EJoBCF .AS6 

PVRPo~E 

SYSTEM CALL~ 

L06,c..AL DEV'('ES 

7'0 JOB 



ETABLE A86 

$ INCLUDE 

SYSTEM CI\LL 
SELECTION 

END 

7·J' 



ETABLE A86 
NAME 

$INCLUDE(:F2:ETABLE.MAC) 

JOB INTERFACE 

%RQCREATEIOJOB 
%RQEXITIOJOB 

CONFIGURATION INTERFACE 

%RQLOGICALATTACHDEVICE 
%RQLOGICALDETACHDEVICE 

SYNCHRONOUS INTERFACE 

%RQSCREATEFILE 
%RQSAT'I'ACHFILE 
%RQSDELETECONNECTION 
%RQSLOOKUPCONNECTION 
%RQSCATALOGCONNECTION 
%RQSUNCATALOGCONNECTION 
%RQSCREATEDIRECTORY 
%RQSDELETEFILE 
%RQSRENAMEFILE 
%RQSCHANGEACCESS 
%RQSOPEN 
%RQSCLCSE 
%RQSREADMOVE 
%RQSWRITEMOVE 
%RQSSEEK 
%RQS'I'RUNCATEF I LE 
%RQSGETFILESTATUS 
%RQSGETCONNECTIONSTATUS 
%RQSSFECIAL 

END 

'1-J4 



EDEVC.F.~8~ 

$ INCLUDE 

LOCJ I(AL DE V ICE 
SEL. EC.TION 

ero END.DEV.(ONFl6 

END 



NAME 

CGROUP 

EDE'VC.F . A86 

$INCLUDE(:F2:EDEVCF.MAC) 

BYTE-BUCKET 

%DEV INFO_BLOCK('BB','BB',PHYSICAL) 
; 

TERMINAL 

%DEV_INFO_BLOCK ( 'T0' , 'T0 I, PHYSICAL) 

SHUGART 204~ UNIT 0, DRIVE 0 

%DEV_INFO_BLOCK('F0',IF0',NAMED) 

SHUGART 204, UNIT 1, DRIVE 1 

%DEV_INFO_BLOCK('PI','FI',NAMED) 

218 WINCHESTER FLOPPY SS/SD, UNIT 0, DRIVE 0 

%DEV_INFO_BLOCK('WF0', 'WF0',NAMED) 

218 WINCHESTER FLOPPY SS/SD, UNIT 1, DRIVE 1 

%DEV_INFO_BLOCK('WFI','WFI',NAMED) 

STREAM 

%DEV_INFO_BLOCK( 'STREAM', 'STREAM' ,S'rREAM) 

%END_DEV_CONFIG(1024) 

END 



EJOe(F. A86 

$ INC.LUDE 

% IO~USER MA(ROS 

% 10 JOB MA('ROS 

% END_ rO_JoB-M~(ROS 

END 

"·17 



NAME 

CGROUP 

$INCLUDE(:F2:EJOBCF.MAC) 

; USER 'WORLD' DEFINITION 

EJ'OBC.F . A8b 

%IO_USER('WORLD', 0FFFFH) 

EIOS TEST JOB 

%IO_JOB('T0', 'WORLD', 260H, 0FFFFH, 0:0, 0, 0, 155, 1800:0, lA00, 0:0, 1200, 0) 

END 

NOTE: THE (ONFI6VRED rO_JOB IN THE RELEt\SE FILE 

IS FoR THE HUMAN INTERFAtE. 
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AS~EMBUN6, LINf(INe:. AND LO(..~TIN6 THE E.OS. 

(THIS IS TOV6H, SO PAY A.TTENTION ~!) 

SUBMIT :f)(: EIOS(DA"TE, LO'-_ADR) 

BEFORE DOIN6 THIS SUBM IT YOU SHOULD PRI NT 

THE FILE ON A TERMI NAL OR A HARD (OPYTO 

INSURE THAT THE FILE W lLL NOT C.A LL FOR 
RESOURCES THAT YOU DO NOT HAVE. 



ADDING THE EtOS TO THE 5YSTEM 

• ONE JOB MAC.RO REQUIRED AT S'/STEM 

CONFIClURATION TIME. 

• PARAMETERS FoR MAC.RO ARE FOUND 

IN THE iRMX-86 CONFll::IURATIONS C:lVIDE. 



C.\-\A PT E. R au ''L ~ 

15 ulVE A PHY51tAL DEVI(E N"ME. _____ ....--. 

". GIVE. A LO(;ll'AL DEvtLE NAME.. ______ _ 

3. WH~T ARE THE CHARA(TE~'ST'(S O~ AN I/o lOB? 

. 4-. WHAT I~ THE "60T (,HA" IN THE c,RE.~TION 0 F 
AN I/o 'rOB? ___________ _ 



C."'~PTER QV\'Z.. (CON'T:) 

S. WHAT IS f:t.. ••• 

A. DEFAULT US~f.\ 

B. DE~~UL1 PREFIX 

6. MATt-H THE FOLLOW INC:. 

A. E.TABLE.A66 

B. EJoBC.F.A8~ 

c.. E DEV~F • ASl:, 

__ LOu'(~'- DEVIC.~S 
__ ~VSTf.M (ALL SELE'TION 

...._- to 3'O~ ~R£A"'ON 



THE 
HUMAN 

INTERFAtE 

,·1 



OVERVIEW 

THE HUMAN INTERF~l£ IS ,.. LA'IER OF 
Tt-tE RMX-Sb SYSTEM THAT ALLOWS THE 

OPERATOR TO LOAD, E)(~C.UTE AN 0 
5U85EQUENTL'f INIERA<..T WITH PRoc.,RAM 

FILES. 

'·2 



RMX·86 AND 
THE HUMAN INTERFAc..E 

HUMAN INTERFACE 

USER APPLICATIONS 

,. J 



RESIDENT: 

RESIDENT/ NON-RES' DENT PRObR~MS 

PR06RAMS LOADED AT SYSTEM Rt.SET 

WHIC.H REMAIN IN MAIN MEMORY. 

((OULO BE IN ROM) 

NON-RESIDENT: PRouRAMs WHILH ARE L.OADED INTO 

MAIN MEMORY FROM SE<:'ONOARV STORA~E 

UPON PROfJRAM OR OPERATOR COMMAND 

'-4 



50ME E.~~MPlE~ 

SYSTEM/ReSIDENT: 

SVSTEMI NON-RESIDENT: 

O'!:JER/ RE~'DENT: 

APPL1('ATION LOADER1 

EXTENDED I/O SYSTEM 

COPY, 0' R J DE LETE 

DATA C.OLLEc..TION, INTERRUPT 

DRIVEN TASKS. 

DATA REDUC. TION J DATA 

ANALYSIS PR06RAM. 



HUMAN i N1ERfAC.E 

SERVI(E~ 

• NoN· RE~'DENT' C.OMM~NDS 

• RESIDENT SYSTEM SERV"ES 



NON-RESIDENT C.OMM~N OS 

• FILE MANIPUL"TION 
• ATTAC.H DEVIc..E 
• ,C.REATE 01 R 
• 0 ET~(.H DEVILE 
• DOWNc.oPY 
• RENAME 

e·uENERAL UTI LITV 

• DATE 
• SUBMIT 

• c.opy 
• DELETE 
• DIR 
• FoRMAT 
• UPCOPV 

• DEBuCa 
• TIME 



C.OMMANO 

WHERE: 

I-IUMAN INTERFAtE 
(OMM~NO SYNTAX 

INPATHLIST (PREPOSITION OVTPATHlIST] (PARAMETER~) . 

lNPATHLIST = ONE OR MORE FILES TO BE VSE.O AS 

INPUT DVRINa c..OMMAND E~E£..\JTION 

PREPOSITION= HOW You WANT OUTPUT I-II\NDLED 

OVTPATHllST = ONE OR MoRE FILES TO REC.IEV E 

OutPUT DuRINb ~OMMAND E~EC.UTION 

PARAMETERS = REQVEST£D OPTIONAL SfRVILES 

,-, 



PATH LISTS 

PAT'" NAME [ • PATHNAM£] ••• 

E.XAMPLES: 
MY FILE/DATA 

YOUR FILE/19'19/DATA,JAC.KFILE/SAMP 1-

AjB, AjC I AID J E/Q/~ 

ft __ ' 



PREPOS ITIONS 

TO-OUTPUT TO NEWFILE 
(IF OLD FILE I~ 5P£'-IFI£D, AQUERY RESVL-rS) 

OVER·oVTPVT TO OLD FILE OVER OLD D~TA 
(WHETHER OR NOT TARt:.ET FILE EXISTS) 

AFTER- OUTPUT APPENDED AFTER PI\TA IN T~RqET FilE 
(WHETHER OR NOT ,ARCaET FILE EX\STS) 

AS - ASSO("IATES A PHVSI(AL Dl"'CrE TCA LOt:."~L 
NAME (ONLY ~OR THE ATTAtH PEVILE £..oMMANO) 

,-/0 



C.H~RALTER 

+Z 
tc 
10 
10 
'fS 
1'Q 
fX 
tR 

C.ON1ROL C.H~AA(,TERS 

HE ANINt1 

END OF FILE 

PR06RAM ABORT 
INVOKE DEBU1l6ER 

SlJPRESCS>/RESTORE OUTPUT 

SUSPEND OUTPUT 

RE5VME OUTPUT 

DELETE C.URRENT INPUT LINE 

REPEAT c.vRRENT LINE OR 

PREVIOUS LINE I F CURRENT 

LINE IS EMPTY 



COpy 

toP" D~T" F"ROM INPUT FILE(S) TO oU1Pui FILE(~) 

'-'I 



DATE 

SET OR DiSPLAY C.URRENT D~TE 

B-/I 



DIR 
L'~T "~E N~MES AND ATTR'BVTTES OF F'LlS IN A. SE.L£(l E 0 

D'REc..-rORV. 

8·1'1, 



PORMAT 
FORMAT OR REFORMAT A VOLU~E ON A SE.C.ONDAR't 

5TORAC:lE OEV'LE (OI5K, DI~I<ETTE.., SVaBLE) 



RE~'DENT SYSTEM SERV"ES 

• rio PROC.ES~ 'Nu CALLS 

• COMMA-NO P~RS'Hu CALLS -

• ME5~AL1L PROLE.SS'Nu '~LLS 

• (Ot1MAND PRO(.ES$'NU CALLe, 

• PROl1RAM c..ONTROL. c..ALL 

8-/6 



• C C:tET INPUT c-oNNE~TIO~ 

PASS INPUT PATHNAME 

RETURN EtOS c.ONNEC-TION 

• Cut,. OUTPUT tONNCC.TION 

PI\SS OUTPuT P~THN~ME 

RETURN EIOS (ONNE<...TION 



c.oMMANO. PARS' Me., (~LL ~ 

• ~l1ET INPUT PATHNAME 
RETURN P~Tt-'NN1E FOR ~TANDAAD INTO FILE 

• "uET OUTPUT PATHNAME 
RETVRN PREPoSITION AND PATHNAHE FoR 

STANDARD OUTPUT FILE 

• CC:lET PARAMETER 

RETURN NEXT PARAMETER FROM INPUT LINE 

AS KEYWORD NAME AND VALUE 

8-" 



coMMAND PAR.StNC, c..~LLS 

• C SET P~RSEBUFFER 

5W lTCH TO NEW BVFFE~ 



• C. FORMAT EX(EP,'ON 
PASS EX('EPTlON c..OPE 

RETURN MESSAGE IN USER BUFfER 

• c. SE.ND (0 RE.5PONSE 

'SEND ME5SAC=lE TO C.OMMAND OUTPUT 

REJ\O RE~PONSE. FROM COMMAND INPUT 

• c. S END EO RESPONSE 
SEND MESSAGE TO ERROR OUTPUT 

READ RESPONSE FROM ERROR INP\JI 



C.OMMAND PROC.E~~INC:a c..~LL~ 

• C '-REATE COMMAND c,oNN e('TION 
RETURN C.OMMAND C.ONNE.C,TION TOKEN 

• C, DELETE C.OMMAND C.ONNEC.TION 
PAS~ C.OMMAND C.ONNEC.TlON TOKEN 

DELETE C.ONNECTION 

• C.~ENO ('OMMAND 
RE(.IEVE COMMAND LINES FRoM CONSOLE 

SEND TO c.OMMAND DATA SPAc..E ANt> EXEc..VTE 



PROC=aRAM (ONTROL C.~LL 

• (. SET C.ONTRO,- c. 

SEN-D NEW C.ONTROL-C- SEMAPHORE TOKEN 



HOW DOE~ ALL OF TWI~ WORK? 

PH~SE 1. COMMAND LINE INTERPRETER PARSES 

THE COMMAND LINE TO BRE~K QUTTHE 

Pl\tHNAME TOTHE PR06RAM F\LE. 

JAC.K/PRD6i c> : PROC:l:JAC.K/PROq 1 (FIRST) 

OR :5YSTEM~.rA(K/PROul(5E(ONt» 

: F9:JALK/PROul(> : F9: JAf...K/PR061 (ONL'<) 



HOW DOES ALL of THIS WORK? 

PHASE l. PROC::JRI\M EMPLOYS HI C.OMMANDS TO 

(/\ RRY OUT ITS OWN PROc.. ESS I No . 

EXA M PLE: PR06RI\M TO ENC.ODE A DATA FILE 

6ET IN PUT PATH N~ME 
C::ae.T OVTP\JT PATHNAME 

(':JET INPUT c.oNNE(.TION 
~ET OUTPUT (QNN ec..TION 

PRO(.ESS 1=1 LE 

DELETE INPvT (ONNEC.TION 
DELETE OUTPUT (.ONNE<'TION 

ElClT rIo ToB 



C.REATIN~ ANEW GUUP 
(COMMONLV USED USER PR06R~M) 

1 WRITE THE PROu RAM 

l. ASSEMBLE OR C.OMPILE THE PRO(:aR~M 

3. LINK "ODE TO APPROPRJATE RM)(-S6 LleRAR\ES 

U~£ BIND, NOINITCODE AND MEMPOOL DIRELTJVEC) 

TO c..REATE LTLOR PIc.. MODULE (SERies ml 

- OR .. 

'-21' 



t .. 

(REATINC:a ANEW C.UUP 

3. U5E LINK AND L.O'-ATE WITH NO,INlT '-ODE AND 

MEMPOOL D'REGTIVES TO '-REATE AN AB~OLVTE 

MODULE. (TH-ERE MUST BE RESERVED SPAcE IN 

WH1C.H TO LOAD IT!) (SER'ES mJ 

-OR-

3. USE LINK AND LOC.ATE ON A 5ERIES n TO 

C.REATE AN ABSOLUTE MODULE (ONLV) 



C.REATIN6 ,.. NEW £.VUP 

4. PL~('E PROC:1RA~ IN AN ~PPROPR\ATEL'( N~MEO 

FILE IN EiTHER THE :S'(STEM: O'RECTORvoR 

THE :PROe:.: DIRE~TORY 



Tf.tE COMMAND C.ONNEtTION 
OR 

THE ULTIM~TE SUBROUiINE. 

PROBL.EM: I HAVE A PROClRAM WHICH WILL 

C.OPY, PRO("'ESS, SORT A NO FURTHER 

PRO(ES~ A FilE OF DATA, r tiAVE 

'" SYSTEM COpy AND ~ORT ALREADY 

AND WOULD LIKE TO USE THEM LIKE: 

MY PROb 
6£T PARMS 

FROM USER 
LOP'l 

PROL£SS 

FINISH 
PROc.£SS 

END 

SORT 

'-%1 



THE (OHMAN D C.ONNEC.TION 

• A BOND BETWEEN YOUR PROC:a RAM AND THE 

C.OMM~N 0 LINE EX Ec.,UTOR . 

• USED WHEN YouR PRoc:.RAM WANTS TO SEND A 

COMMAND LINE TO BE Exec.UTED. 

• CAN BE. ESTABUSHED ONC.E AT PRObRAtI\ START 

AND USE D TftROV(.1HOVT THE. PROC::tRAM RUN 



SE.ND C.OMMAND 

• A SVS,EM PROC,R~M TO Move fA. BV FFER OF DATA 

(~'OMMAN[») ,..0 THE COMMANO CONNE("TION. 

• IF BVFFE R CONTAINS A (ON f 1c..,V R~T'ON c.H~RA(lOR 

SEND C.CMMAND RETURNS I MME O\ATEI-'l OTHERWISE 

IT RET\JRN~ ~FTER COMMAND IS ElCE(VTE D. 
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AN E.~AMPLt 

OUR SORT PROC1R"t1. 

PR06lR"M INVOC."TION-

FASl SORT :F'~ SAt.K/D/it..TA. 'TO : Fa ~ 1AU</SORTED 

) \ ,) 
U5E~ C.OMMAND lNPUT FILE OUTPUT FILE 



AN EXAMPLE 

1. (lET INPUT PATHN~ME INTO A PRIVATE BUFFER 

l.. C:tET OUTPUT PATHNAME INTO A PRIVATE BUFFER 

3. (REATE C.OMMAND C.ONNEC-TION 

+. FORMAT COpy C.CMMAND IN PR\VATE c.oMMAND 

BUFFER U51Nu INPUT AND OUTPUT PATHNAMES 

s. SEND ASSEMBLED C.OMMAND TO c..oM MAN D 

CONN EC, TION 

COpy PROC:aRAM RUNS 



AN EXAMPLE 

6. PROC.E5S C.OPIED DATA 

'1-. FORMAT SORT C.OMMAND IN PRIVATE C.OMMAND 

BUFFER AllAIN USINCl INPVT AND OUTPUT PATHNAMES 

8. SEND AS~EMBLED COMMAND IOTHE C.OMMAND C.ONMf.C.T'O~ 

SORT PR06RAM RUNS 

9. DELETE C.OMMAND C.ONNEC-lION 

10. FINISH'PROC.ESSIN6 AND EX\T 



ANOTHER USE 
SINLE THE PR'VATE c.oMMI\ND BOfF,R C.OULD BE FILLED 

FROM ANY SOURc..E~ IMAuINE ... 

1. RE.AD A FILE INTO c..OMMAND BUFFER 

2. SEND C.OMMAND 

3. RE.PEAT FoREClOINCl AS LONu AS f'OAT'" 

EXl5TS IN THE FILE. 

WHAT DOES THIS REMIND YOU Of? 
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HUM"N INTERFAtE c..ONFIC.UR~TION 

• DESIuNATE PA1HNAMES foR Tt-\E. LOC:a\(.f\L NAMES 

REQU\RED BV TH-E t-\\JMAN INTER FA<..E" 

• SPEe,IFV THE S''''N ON MESSAuE 

• SPE'-' FV THE M~X'MUM c..oMMAND NAME LENTuH 

• 5PELIFV THE PIRE<..TORIES AND THE ~E.QVENLE 

THAT Tf.4E I-tVMAN 'NTERF~c..E WILL !»EAR(H THEM 

IN FOR USER PROuRAMS 



PATHNAME - LOC:a\('AL N~ME 
SPE,-'F,c..AT'ON 

• FouR DIRE(lORIES - SYSTEM 

PROCl 
DEFAULT 
WORK 

• L061('AL DEVI(E N~ME (:F~: IN SUPPLIE.D FILE) 

MUST BE CONFI6URED INTHE EXTENDED VO S,{STEM 



THE SluN ON MESSAC:aE 

• MAXIMUM LEN£:aTH ,~ laSS (HARAtTERS 

• ESSENTIALLY "ANVTHIN6 c.,oES'. \\ 

(W ITH.N THE 60VNDS OF 6000 TASTE, OFCOURSE) 

• SOME EXAMPLES 

" II 
JA<:.LYN SYSTEM ~OOO V 1.0 

.. WORDC.RV5HER V".9 JOEN MF6 (OPVRl£:aHT 198'1- II 
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(OM M AN D NAME LEN~11-\ 

• THEORETICALl'f C.OUlD SE A. 'b_ 1 

• HOWEVER, ASINC:.LE LINE (&0) M~lCE$ 
A BIT MORE SENSE. 
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DIRE('TOR'ES AND SEAR(H SfQVENtE 

• A MAXIMUM OF A5, DIRE<"TORIES C.AN BE AUTOMAllLALLY 

SEAR(J-\ED 

• USER SUPPLIES A STRIN6 TABLE OF NI\MES 

• SYSTEM SEAR(H-ES OlREc..,.ORlES IN SEQUENC.E ~IVEN. 

• IN ALL CASES THESE DIREC.TORIES MUST BE C.ONFI6URED 

IN THE EXTENDED rIo SYSTEM (MlJ~T EXI~T BEFOR~ THE 

HUMAN INTERFACE BECl INS RUN N INC::a) 



LINKINu AND lOCATIN6 THE 
HUMAN 'NTERfA(E 

(ANOTHER BI& ONE) 

• 5U&MIT :f)(! HI (DATE, LOt.) 

• WHERE DAlE == M M/OD/VV OR 

DO MMM VV 

LO C. :: 1..0 (.ATION Or: MUMAN 

JNTERFAtE W~'EN SV~lEM 

IS L.OAt>ED. 

,·40 . 



HUM"N IN1ER f~tE PREREQV\S,1S 

• NUC.LEUS 

• DEBUC:lC:aER OR TERMINAL HANDLE~ 

• BASIC. Yo SYSTEM 

• EXTENDED I/o SYSTEM 

·0 APPLICATION LOAP[R 

IN ALL c..ASE~ AeOVE THE C.ALLS REQVIIEO 

BY Tt-tE HVMAN 'HTERFA('£ MUST BE. 

CONFI6URED. 
8-41 i 



TERM\NAL HANDLE~ 
REQUIREMENTS 

HUMAN INTER FAC.E 

:TO: 

BASIC Yo SVSTEM 

RQTHNORMIN RQTH NORM OUT 

TERMINAL H~NDLER 



TERMINAL HANDLER 
REQUIREMENTS 

• IF YOU WANT TO USE tc- MODULE. FROM HUMAN 

INTERFACrE FOR PROe:,RAM CONTROL (ABOR") 

MODIFY 

ADD 

MTH·('SO or 
DB .c.~D 

:fJ<: HI. Ll8(H{ONTC.), ~ 
( 

B·41 



B"SI(' 1/0 SVS"EM 
REQUIREMENTS 

• FILE DRIVERS- PHV51'AL 
STRE~M 

N~ME.D 

• DUIBS- TVS (TE~MIH~L OE"IC.f) 
B& (8YTE BU(KET) 
STRE~M (STRE~M FILE DE"'LE) 

? (A~'i 0151< OR BV88LE 

Of VIc.ES REQVIREO) 

• DE'I"E ORIVER~ FOR ALL OUIBS 

8·44 



E~TENDED .fo SVSTEM 
REQUIREMENTS 

• C.ONF'ClU~"T'ON FILE (EDEV(F.AS') MUST 'N(UJOe: 
T¢ 
BB 
STREAM 

• I/o 108 FILE(EJ06tF. A8~) MUST INC-lUDE AN I/O 3"08 

MA(RO FoR THE t-tUMAN INTER~A<..E 

• MEMORV POOL FoR EIOS MUST BE LAR6E ENQuttM TO 

IN(LVDE T4-fE HUMAN INT£ RF~("E 



'-H~PT£R au ,I:. 

1. WHAT i~ AN ExAMPLt:. O~ A NON"R£,~'Pe.NT U~I:R PROuRAM? ________________________ __ 

~. uiVE ~ NON·RE~'PENT u,~R C.OMMANO~ 

3. WM~T '~T~E EFFE~T OF TI-IE AFTER PRE.POSllION? 

+. WM~T IS T~E DIFFEREN(E BE-rW EEN ~o ~ND 
tS? ______________________ ~ ______ __ 



CI-IAPTER QU '1 ~ 

So WHAT" '~LL~ '~N BE V~ED TO e:.E1' AN I"PUT 
"ONHE~,ION s: ROM THE ~OMM~ND LINE ~ 

6. WHAT tS,., COMMAND CONNE~TIOK? 

V. WMAT IS TJ.lE FILE r:OR HUMAN INTER1=AtE 

COHF'16VRATtON? --------



Western Region/San Francisco Area 
1350 Bordeaux Dr. 
Sunnyvale,CA 94086 
408-734-8102 

INTEL WORKSHOPS 

IntIoductory Workshops 
Introduction to Microcomputers ( 4 days) 
InteUec Development Systems (3 days) 
Operating Systems Fundamentals (2 days) 

8080.8085 System Design Workshops 
MCS-80/85 System Design (5 days) 
PASCAL Programming (5 days) 
PLj M Programming (5 days) 
iRMX 88.80 Operating Systems (5 days) 

8086.8088 System Design Workshops 
iAPX 86.88 System Design (5 days) 
iAPX 86,88 Advanced Assembly Language (5 days) 
ICE 86,88 and iAPX 86/21 (5 days) 
iAPX 286 Architecture (3 days) 
PASCAL Programming (5 days) 
PL/ M Programming (5 days) 
iRMX 88.80 Operating System (5 days) 
iRMX 86 Operating System (5 days) 
iRMX 86 I/O Operating System (5 days) 

432 Workshops 
iAPX 432 Architecture (3 days) 
Ada Programming (4 days) 

Programming Language Workshopi 
PASCAL Programming (5 days) 
PL/M Programming (5 days) 
1APX 86,88 Advanced Assembly Language (5 days) 
Ada Programming ( 4 days) 

Single Chip Microcomputer Workshops 
MCS 48/49 System Design (5 days) 
MCS-51 MicrocontroHer (5 days) 
2920 Signal Processor ( 5 days) 

Peripheral Chips Design Workshops 
Data Communication Chips ( 4 days) 
IEEE-488 GPIB Chips (3 days) 
Bubble Memory Design (3 days) 

Mid-America Region/Chicago Area 
2550 Golf Road/Suite 815 

Gould Center 
Rolling Meadows. Il 60008 

312-981-7250 

Eastern Region/Boston Area 
27 lndustria·l Ave. 
Chelmsford. MA 01824 

617-256-1374 



INTEL CORPORATION. 3066 Bowen Avenue, Santa Clara. CA 96061 (408.987-8080 
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