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1.0 THE FOLLOWING FATCHES ARE REQUIRED TO OFERATE THE DEC(X)

RT11 V04 DY! DRIVER WITH DOUELE SIDEDL DISCS.

THESE FPATCHES CORRECT 3 ERRORS IN THE DY DOURLE

STDE

CODE. TWO UNDEFINED SYMEOLS ARE DEFINED, THE LOGICAL
SECTOR NUMEER (LSN) IS LOADED XINTO & REGISVER BEFORE
USEy aAND THE DOUELE SIDE CONTROL IS ADDED TO THE

EDOTSTRAF ROUTINE (ALLOWING FILES DY.SYSsy RT11HES
AND SWaF.SYS TO BE LOCATED ANYWHERE ON THE DISC) .

NOTE: ‘'DEC' AND 'RT11' ARE REGISTERED TRADEMARKS‘OF
DIGITAL CORFs AND ARE USED HERE WITH THAT UNDERSTANDING.

2.0 THESE FATCHES ARE MADE TO FILE 'DY.MAC' BEFORE ASSEMELY .,
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NOTE: 'DEC' AND ‘RSX1LIM' ARE REGISTERED TRADEMARKS Ok
DIGITAL CORF.» AND ARE USED HERE WITH rHAT UNDERSTANDING .

1.0 THE DEC () RSX1IM DY! DRIVER DOES NOT CORRECTLY) CONVERT
THE LSN TO SIDEe: TRACH, SECTOR FOR LSN'G ABUVE
SIDE 2. TRACK S3. THE FATCH T0 FLX THIS BUG CLEAKE THE
LUFFER BYTE UF RO AFTER THE BYTE SIGMN BLT Was PROFAGATED
THEL THE UFFRER BYTE.

2.0 SEVERAL FPROBLEMS ARE ENUOUNTERED WHEN OFERATING UNDER
FLX FOR FILE INTERCHANGES» BRCAUSE FLX DOES NOT
FERFORM SENCE MEDIA OFERATIONS.

21 TF THE PREGIOUS DISC WAS DOUBLE DEMSITY AD THE CURREENT
' DISC TS SINGLE DENSITYy A 'FLX' ACCESS WILL REFUORT
A HaHD ERROR ON CTHE FIRST AUCESSe THEN OFERATE U OM
SUBSTOUENT ACCEESSES. A PATCH T0O THE DRIVER ERRLE
HANDLING LOGIC IS FROVIDED TO CORRECT THLS FROELEM.

2o TE THE FREVIOUS DISC WAS SINGLE SIDED AND THE CURRENT
DISG I8 DOUEBLE STDED: 'FLX' WILL REFORT A& DRIVER ERROR
(=20 LEN TOO LanGeE), THE DRIVER'S INTERNAL MEDLA
CHARACTERISTIC S TARBLE IS NUT UFPDATED EBEFORE THE
DRIVER REJECTS THE OFERATION. SINCE A PATCH TO CORRECT
THLSG BUG WOULD CHANGE THE BASID DRIVER LOGIG. NU
FETUR XS ITMPLIMENTED,

™
<

2.3 LF A HMOUNT OFERATION I35 ATTEMFTED EBEFORE A "HLXY
OFERGTION (EVEN THOUGH THE MOUNT WILL FATLY» THEN
TLX OFERATLONS WILL OFERATE SUCESSHFULLY . BECAUSE
THE MOUNT OFERATION WILL PERFORM & SENCE MELDYA
FUMCTION BEFORE FATYLURE, WHICH WILL CORRECT THE
DREIVER CONFIGURATION TaBLES.
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THE FOLLOWING SLF  CORRECTION FLLE TO THE RX0Z DLEVICE DH'{_[‘V‘ET-:
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INTRODUCTION

THIS DOCUMENT FPRESENTS A GENERAL DESCRIPTION AND
A DETATLED INSTALLATION GUIDE FOR THE AED FLEX0Z
FLOFPY DISC CONTROLLER.

THE FLEX02 CONTROLLER IS AN EXACT EMULLATOR OF IHE
DEC (x) RX02 DISC CONTROLLERs AND IS COMMAND SET
AND MEDIA COMFATAELE WITH XIT. IT WILL RUN UNDER

THE RT11 AS WELL AS OTHER DEC (Xx) OPERATING SYSTEMSs
AND IS COMFATAELE WITH THE DEC (x) RX02

DLIAGNOSTIC FROGRAMS.

THE FLEX0Z ALSO FPROVIDES 2 HEADED DRIVE OFERATION
UNDER THE RT11 OFERATING SYSTEM.

THE FLEX0Z CONTROLLER IS PACKAGED ON a& DUAL WIDE LSI11
FCE» AND IS CABLED TO A S 1/4 INCH HIGH DRIVE CAEINET.

X NOTE: 'DEC' aAaND 'RT11' aRE REGISTERED TRADE MARKS
OF DICITAL EQUIFMENT CORF. AND ARE USED
IN THIS DOCUMENT WITH THAT UNDERSTANDING.

RELLEVANT DOCUMENTS

SHUGART SA800 0.E.M. MANUAL.
QUME DT/8 O0.E.M. MANUAL
bEC RX02 SYSTEMS USERS GUIDE




GENERAL DESCRIFTION | .

THE FLEX0Z IS 100% COMPATAELE WITH THE DEC RX0Z2. THERE ARE

NO ENHANCEMENTS AFFECTING THE COMMAND INTERFACE OR HEDIA
COMFATABILITY. COMMAND INTERFACE COMPATIEILITY MEANS THh
FLEX0Z WILL OFERATE UNDER RT11ly AND ALL

KX02 DIAGNOSTIC PROGRAMS FROVIDED EY DEC. MEDIA COHFATééILITY
MEANS THERE IS COMPLETE INTERCHANGIEILITY BETWEEN

DEC RX02Z GENERATED DISCS AND FLEX0Z GENERATED DISCS. ‘

MEDIA ARCHITECTURE \

THE FLEX02Z WILL HANDLE EIVHER SINGLE DENSITY (DEC RX01y |
IeM 3740)r OR DOUELE DENSITY (DEC RX0Z) FORMATS. IT
WILL ALSO HANDLE DOUELE SIDED DOUELE DENSLITY FORMAT.

A USER MAY USE EITHER A FRE-FORMATTED SINGLE DENSITY
DISC (AND BY USING A STAND ALONE FRUGKAM» AVAILAELE |
FROM DEC, # ZRXEADL.EIC» CAN BE CONVERTED INTO A

DOUBLE DENSITY DISC)y OR THE USER MAY USE BLANK DISCS ‘
WHICH THE FLEX0Z WILL FORMAT IN SINGLE. DOUEBLE. OR
DOUELE SIDED DOUELE DENSIVIES.

THE FLEX0Z2 CONTROLLER FROVIDES DISC FORMAT STATUS TO
THE OFERATING FROGRAMy» WHICH ALLOWS THE PROGRAM TO
FROVIDE DENSITY CONTROL AUTOMATICALLY. FOR EXAMFLES
THE. DEC RT11 OFPERATING SYSTEM DOES THIS» ALLOWING
THE THE USER TO BEE UNCONCERNED WITH THE FORMAT OF A
FARTICULAR DISC. ONCE INSERTED INTO THE DRIVEs

THE OFERATING SYSTEM READS THE ACTUAL FORMAT AND
FERFORMS ALL DATA TRANSFERS AND SECTOR MAFFING FOR
THE. ACTUAL FORMAT. IN ADDITION THE OFERATING SYSTEM
TESTS THE FORMAT WHEN INIVIALIZING THE DISC'S
DIRECTORY TO SET UF THE CORRECT SIZE.

THE. FORMAT OF THE DISC IS 77 TRACKS FER SIDE» NUMEERED
00746y WITH 26 SECTORS FER TRACKr NUMEBERED 01-26.

EACH SECTOR INCLUDES A HEADER FIELD CONTALNING THE

HEADy TRACKy AND SECTOR NUMEER (RECORDED IN SINGLE
RDENSITY)y AND A DATA FIELD OF 128 OR 256 BYTES

(RECORDED IN EITHER SINGLE OR DOUBLE DENSITY). THE

baTa FIELD IS FRECEDED BY A DATA MARK WHICH IDENTIFIES

THE DENSITY OF THE DATA FIELD (HOWEVERy ALL SECTORS

UN A DISC MUST BE THE SAME DENSITY). WHEN USING A

DOUBLE SIDED DISCr UNDER RT11ly THE DATA IS RECORDED UF THE
FIRST SIDEy THEN UF THE SECOND SIDE. EXCEPT FOR THE FURMAI
OFERATION FROVIDED BY THE FLEX0Z DURING THE EOOTSTRAF
CONSOLE SESSLIONy THE CONTROLLER NEVER ALTERS THE

HEADER FIELD ON A DISC.

MEDIA CAFACINY WITH THE FLEX02 IS:
SINGLE DENSITY 2569256 BEYTES

DOUEBLE DENSITY S512y512 BYTES
DOUELE DENSITY» DOUEBLE SIDE 1,025,029 BYTES



CONTROLLER ARCHITECTURE \

THE. FLEX0Z CONTROLLER INTERFACES A DEC LSI11 COMPUTER
DIRECTLY TO TWO FLOPFY DISC DRIVES WHICH HAVE A

SHUGART 800 COMPATIELE INTERFACE. IT RESIDES WITHIN

THE COMFUTER CARD CAGE. THE CONTROLLER IS MICROFROCESSUR
BASEDs MOST INTERNAL OFERATIONS ARE PERFORMED IN :
MICROCODE.

THESE OFERATIONS INCLUDE:

COMFUTER COMMAND DECODING AND EXECUTION
DMA DATA TRANSFER CONTROL AND ADDRESSING
STATUS WORD ASSEMELY AND UFDATING

DRIVE CONTROL LOGIC (STEPs SELECTs READY» ETC.)
DRIVE R/W MUDE SETUF

WRITE/ERASE. GATE TIMING

ADDRESS HEADER COMFARISON

DISC FORMAT ANALYSIS

DISC FORMATTING FUNCTIONS

DISC DRIVE TYFE DETECTION

END OF TRANSFER INTERRUFT GENERATION
DIAGNOSTIC ROUTINES

IN CONJUNCTION WITH THIS MLCROFROGRAM» AN ADDITIONAL
MICROFRUGRAMMED SEQUENCER IS USED FOR SERLAL DISC DATA
TRANSFERS WITH THE FOLLOWING FUNCTIONS?

SERIALIZE/DESERIALIZE DATA

WRITE FRECOMFENSATION

PHASE LOCK OSCILLATOR CONTROL
CLOCK ENCODINCG/DECODING

RECORD MARK GENERATION/DETECTION
CRC ACCUMULATION

A THIRD LOGICAL AREA IS THE CIRCUITS FOR BUS INTERFACINF
TO SYCHRONIZE THE HOST BUS CYCLES WLTH THE INTERNAL
MLICROFROCESSOR .

TWO DATA FLOW PATHS EXIST WITHIN THE FLEX02. DATA TRANSFER
EBETWEEN THE DISC AND THE CONTROLLER'S INTERNAL SECTUR
BUFFER 1S ONE OFERATIONs TRANSFERS BETWEEN THE INTERNAL
EUFFER AND HOST MEMORY ES A SEFPARATE OFERATIUN. THUS.,
THERE IS NO DANGER OF DATA OVERRUNS DUE TO DMA CONTENTION

FROM OTHER DEVICES IN THE HOST'S COMFUTER SYSTEM.




FLEX0Z FROGRAM I0 INSTRUCTION SET

FIO ADDRESSING (STANDARD ASSIGNMENT)

1771704 ¢ « s COR—~=—COMMAND—-STATUS REGISTER
1771724 ¢ o ESR——==EXTENDED STATUS REGISTER
1771724+ « sDER——--DATA BUFFER REGISTER

2644 ¢ + « INTERRUFT VECTOR
CSR BIT DEFINLTION

* < * <

SR/ZWIR/W: R IR/7WT R OIR/7W: W T W

$ 152 14 132 123 11: 103 0%9: 0B: 07: 06¢ 0S: 04: 032 OE
SERRIINTIMADIMAD: 1 ¢ 0 ISTIDIDEN? TRIINEIRDY?: UNIFUNIFU
TR ITHITHIHWIR:

ERR: ANY CONTROLLER ERROR
INT ¢ CONTROLLER RESET
MaD: EXTENDED BUS ADDRESS EITS 17¢16
$1D: SIDE SELECT
DEN? DENSITY SELECT (0 = SINGLE» 1 = DOUBLE)
TR: DER TRANSFER REQUEST
INE: INTERRUFT ENAELE
RDY: CONTROLLER READY
UN?  UNIT SELECT
FUN: CONTROLLER FUNCTION SELECT
CODE  FUNCTION
000 FILL BUFFER
01 EMPTY BUFFER
010 WRITE SECTOR
g11 READ SECTOR
100 SET DENSITY (FORMAT)
101 READ DRIVE STATUS
110 WRITE SECTOR (DELETED DATA MARK)
111 READ FULL ERRKOR STATUS
GO: COMMAND INLTIATE FLAG

*e S0 S0
rco
g
*d 28 4o
Tao

0 &4 2o 45 0o




4.,1.3

DBR DEFINITION

THE DBR IS DEFINED IN THE VARIOUS COMMAD SEQUENCES.

WARNING: NEVER READ OR WRITE TO THE DBER EXCEFT IN THE
CORKRECT SEQUENCEs OR A UNDEFINED FAILURE MAY

OCCUR FOR THE FUNCTION IN PROGRESS.

IN GENERALy THE USER MUST NEVER WRITE INTO THE DBRy
EXCEFT WHEN THE TR BIT IS SET IN THE CSR DURING A

EXCEFT WHEN THE CONTROLLER IS READY (RDY EIT IS SET
IN THE CSR).

ESR BIT DEFINITIONS

* 4

NXM: NON-EXISTANT MEMORY

OVF : WORD COUNT OVERFLUOW

SID:! SIDE SELECTED (ACTUAL)

UNZ  UNIT SELECTED (ACYUAL)

DRY: DRIVE READY (SELECTED DRIVE)
DEL.: DELETED DATA SECTOR READ

DEN: DENSLITY (ACTUAL) (0 = SINGLEy 1 = DOUBLE)
DNE? DENSI(Y ERROR -
ALO: DRIVE CAEBINET AC LOW

INT? CONTROLLER RESET DONE

SRY: SIDE 2 READY

CRC?: CRC ERRUR

THE ESRK CAN ELE READ FROM THE DER AT THE COMFLETION OF
ANY COMMAND» OR CAN BE AQUIRED IN (HE DER BY EXECUTING

A READ DRIVE STATUS COMMAND.

COMMAND SEQUENCES

THE FOULLOWING COMMAND SEQUENCES ARE DESCRIEED FOR
OFERATION UNDER FROGRAM CONTROL .

WHEN MANUALLY EXECUTING COMMANDS USING THE CONSOLE
ODT» THE FIRST DER WORD MUST EBE PRE-WRITTEN EEFORE
WRITING THE CSR COMMANDs EECAUSE WHEN ODT OFENS THE
DER LOCATIONs IT FIRST READS ITs WHICH WILL CAUSE
THE. FLEX0Z TO RESET THE TR FLAG BIT» READ THE DER
DATAy AND SET THE TR EIT FOR THE SECOND DATA WORD.

COMMAND SEQUENCE. THE USER MUS NEVER READ FRUOM THE DER

e

T 157 142 133 123 11: 1032 09: 08! 07: 06% 05: 042 031 0
$ 020 2 0 3 0 INXMIOUFISID: UNIDRYIDELIDENIDNEIALOIIN

|
|
|
\
|

|

*
*

$ 013 003
ISRYICRCS



4.2.3

4.2.4

FILL/ZEMFTY BUFFER FUNCTIONS ‘-

WRITE! MADIDENIFUNIGO=1-—-~INTO CSR (TYF:401/403} 001/00$ OCTAL)
@TR=1:

WRITE: WORD COUNT——=—=—m—m INTO DBR (0-200/0-100 OCTAL)
@TR=13 |
WRITE: BUS ADDRESS———————v INTO DER

THE CONTROLLER FILLS/EMFTIES ITS INTERNAL BUFFER FROM/INTO
THE CPU'S MEMORY. ‘

A FILL OFERATION WILL POST FILL ITS BUFFEKR WITH ZEROES IF
THE WORD COUNT IS LESS THAN THE MAX WORD COUNT

READ/WRITE/ZWRITEC(DELETED DATA) FUNCTIONS

WRITES: SIDIDENIUNIFUN:GO=1--INTO CSR (TYF: 407/4053 007T005 OCTALS
@TR=12

WRITE: SECTOR # INTO DER (1-32 0CTAL)
@TR=1%¢
KHRTTE S TRACK e s INTO DER (0~-114 OCTAL)

THE SELECTED READ/WRITE OFERATION FROM/TO THE DISC DRIVE
IS FERFORMED INTU/FROM THE CONTROLLER'S INTERNAL. BUFFER.,

READ DRIVE STATUS \

WRITE?: SIDIUNIFUNIGO=1--INTO CSR (TYF: 013 0OCTaL)

DRIVE READY (DISC INSERTED)» DISC DENSITYs AND NUMEER Of
HEADS ARE TESTED FOR THE SELECTED UNIT. STATUS IS RETURNED
IN THE ESR.

WARNING: REQUIRES 250 MS FOR COMMAND COMFLETION.
SET MEDIA DENSITY (FORMAT DISKETTE) |
WRITE: DENIUNSFUNIGO=1—-—INTO CSR (TYF: 4117011 OCTAL)

@TR=1?
WHITE: KEYWORD INTO DER (TYFS: 0111 OCTAL ('I' ASCIY)Y)

THIS COMMAND WRITES ALL SECTORS OF ALL TRACKS OF ALL HEADS
IN THE SELECTED DENSITY. THE DATA WRITTEN ARE ALL ZEROEFo
THE COMMAND DOES NOT REWRITE THE HEADER INFORMATION.
WARNING ! REQUIRES 1% SEC FOR COMMAND COMPLETLION.

WARNING?: IF COMMAND IS AEBORTED EBEFORE COMFLETLONSs
A FALLICIOUS DISC WILL BE REMAIN.

10




READ FULL ERROR STATUS ' |

WRITE S
@TR=13
WRITE?

FUN?:GO=1————m—m—— INTO CSR (TYP: 017 OCTaAL)

BUS ADDRESS—-——-INTO DBEKR

THE CONTROLLER EMFTIES ITS INTERNAL STATUS REGISTERS
INTO THE CPU'S MEMORY

THE CFU MEMORY FORMAT IS2

BA+0 ¢
BA+2 3
BA+4:-0158
EA+L6L T

1%
1588

158>

MISC STATUS

EIT
BIT
BIT
BLT
EIT
ELT
EIT
BIT

> WORD COUNT . eoee<720> ERROR CODE

\
CURRENT TRACKr UN1...<7:0> CURRENT TRACH» UNO

* TARGET SECTOR s ¢4 eee+<7:0> TARGET TRACKr

TRACK (ERR CODE 150).<72:0> MISC STATUS EITS

BITS:

73

o= R WS

e 4% @2 40 S 46 4

UNIT SELECTED !
DRIVE DENSITYS UN1

HEAD LOAD FLAG

DRIVE DENSITY: UNO

0

0

0 |

THE ERROR CODES ARES

oo
010
0z0
030
040
050
060
070

100
110
120
130
140
150
160
ivo

200
210
220
230
2490
Z50
260x
270%

SEEK
SEEK
SYST
SEEK

R/W

SYST
R/W
R/W
R/7W
R/W
SEEK
R/7W
R/7W

CRCE
DIAG
8YST
DENS
8SYST
R/W

8YS81

ERROR CLASSES:

HOME NOT FOUND (UN 0)

HOME NOT FOUND (UN 1)

ACCESS ATTEMFT TO TRACK GT. 76
HDME FOUND EEFORE TARGET TRACK FOUND

-

|
TARGET SECTOR NOT FOUND EBEFORE 52 SECTUR% FAST

WRITE ATTEMFT ON A WRITE FROTECTED DISC
NO DISC TRANSITION FOUND XN 40 US

NO FREAMELE FOUND

FREAMELE FOUND BUT NO ID MARK FOUND
CRC ERRUOR ON WHAT AFFEARS TO BE (HE HEAD%R
TRACK ADDRESS NOT EQRUAL. TO TARGET TRACK
TOO MANY TRIES FOR AN IDAM

DATA MARK NOT FOUND FOR TARGET SECTOR |

CRC DATA ERROR FOUND

R/W ELECTRONLICS FATILURE

WORD COUNT OVERFLOW

DENSITY ERROR

WRONG KEYWORD FOR SET DENSITY COMMAND
SIDE DOES NOT EQUAL TARGET SIDE

ATTEMFT TO ACCESS SIDE 2 OF 1 SIDED DISC

SYST——FROGCRAMMING ERROR
DIAG--CONTROLLER SELF DIAGNOSTIC ERROR
SEEH—-DRIVE SEEKING ERROR J
R/W——=DRIVE READ/WRITE ERROR \
DENS—~DISC DENSITY DISUREFANCY

1

LAST ACCESS



4.2.6

4.2.7

CONTROL.LER RESET

EXITHER? WRITE?! INT=1l--——--INTO CSR (AT ANY TIME) ‘

OR3 EXECUTE THE CFU RESET INSTRUCTION ‘
OR? FERFORM AN EXTERNAL SYSTEM RESET

(LIKE THE FOWER UF RESET) ‘

OR: TURN THE FLEX02 DRIVE CABINET AC FPOWER ON ‘
(AFTER CFU FOWER ON>

THE. CONTROLLER WILL DO THE FOLLOWING UFON RECEIFT OF ‘
AND OF THESE RESET FUNCTIONS:

A. HARD RESET THE CONTROLLER (EXCEFT FOR DRIVE &AHINET
FOWER ON). ALL ERROR BITS ARE CLEAREDy READY IS
RESET» INTERRUFPT ENAELE IS RESET. ‘

‘s EXECUTE A SELF DIAGNUSTIC FROGRAM (RETURNING STATUS
IN THE CSRy ESRs AND VUIA THE READ FULL ERROR
STATUS CUOMMANDs WHEREVER FOSSTELE, OR NECESSARY) .

C. RETURN EOTH DRIVES TO THE HOME FOSITION.

D. READ UNIT 0» TRACK 0» HEAD 0, SECTOR 0 INTO THE
CONTROLLERS INTERNAL BUFFER.

E. TERMINATE THE FUNCTION BY ASSERTING READY IN THE CSR»
AND INITIALIZE DONE IN THE ESR.

hE

DRIVE AC FOWER OFF . |
WHENEVER THE DRIVE AC FOWER IS OFFsy THE CONTROLLER WILL.
ASSERT THE AC LOW FLAG IN fHE ESR IN RESFUNCE TO ANY ‘
COMMAND » AND ASSERT A CONTROLLER ERROR STARUS BIT IN ‘
THE CSR IN RESFONCE TO ANY DRIVE ORIENTED COMMAND. SEE
FARAGRAFH 4.2.6 FOR OFERATION WITH A NEW FPOWER ON CONDITION.

12



4,3.0 * EDOTSTRAF FUNCTIONS

\
- THE FLEX CONTROLLER PROVIDES BOOTSTRAF CAPABILITY
FOR ALL STANDARD CPU DISC DEVICESy AS WELL AS BOOTSTRAFFING
FROM ITSELF. IT ALSO FPROVIDES THE CAFABILITY FOR
L FORMATTING BLANK DISCS ON THE FLEXD0Z SYSTEM.

THE FLEX0Z BOOTSTRAF IS A HOST PROGRAM» RESIDING AT A |
STARTING ADDRESS OF 173000 (OCYAL)Y TO ALLOW USE OF

THE STANDARD CFU POWER UF JUMF FUNCTION. THE BOOTSTRAF PROGRAM
USES THE CFU CONSOLE OEVICE FOR CONTROL s WHICH MUST EBE

AT ADDRESS 177560.

4.3.1 EOOTSTRAF COMMANDS

THE BOOTSTRAF FUNCTIONS LOAD HEAD 0y TRACK 0y SECTOR 1
OF THE SELECTED UNIT (UNIT 0 IF NO UNIT SFECIFLED)

OF THE SELECTED DEVICE INTO CPU MEMORY STARTING AT
MEMORY LOCATION 0y LOADS THE UNLT NUMEER INTO THE
CPU'S REGISTER Oy AND TRANSFERS CONTROL TO THE

CrU AT LOCATION 0.

THE FLEX0Z EUOTSTRAF PRUOGRAM WILL AUTOMATLCALLY BOOTSIRA
LOAD FROM THE FLEX0Zy UNIT 0 IF THE OFERATOR DUOESN'T TYfE
ANOTHER FUNCTION WITHIN 1.5 MINUTES AFTER THE
EOOTSTRAF FROGRAM BEGINS EXECUTION: TO FROVIDE
AUTOMATIC RELOADING AT UNATTENDED SITES AFTER FOWER
FATLURES .

DY<CR>3% DYO<CR>y DYLI<CR>: BOOT FROM FLEX0Zs UNIT Os1

DL<=CRx>y DLO<CRIy DL1<CRIX: BOOT FROM RLO1/RLOZy UNIT 0»1

DK=CR>» DKO<CR>——DKZ<CR>$ BOOT FROM RK0Sy UNIT 0--7

FD=CR>y FDO<CR>—-FD3<CR>: BOOT FROM AED31/6200s UNIT 0--3

: |

4.3.2 SYSTEM COMMANDS

OD<=CR>: TRANSFER CONTROL TO THE CFPU'S ODT MONITOR (IE! HALT)
4.3.3 FLEX0Z DISC FORMATTING COMMANDS

THE USER IS FROVIDED WITH THE FACILITY TO FORMAT

DISC HEADER INFORMATION ONTO BELANK DISCS.

THE. CONTRUOLLER GENERATES A STANDARD IEBM TRACK PATTERN»

BEGINNING EACH TRACK AT THE INDEX MARKs AND NUMBERING THE

SECTORS IN ACCENDING ORDER. IF A TWO SIDED DISC IS INSERTED»

EOTH SIDES ARE FORMATTED.

THE FOLLOWING 2 COMMANDS MUST BE ISSUED TO FORMAT A DISC.

NONE MAY BE LEFT OUT. THE FORMAT FUNCTION REQUIRES
r ABOUT 1% SECONDS TO COMFLETE.

XD1<CRxy XD2<CR>: SELECT SINGLE OR DOUEBLE DENSITY

XU<CR>y XUO<CRX>y XUL<CR>: SELECT UNIT 0r1 AND GO DO IT

13
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INSTALATION GUIDE
FRESETTUP REQUIREMENTS

THE FLEX0Z2 DRIVE CABINET IS DESIGNED TO MOUNT IN A STANDARD
19 INCH RACK. THE PACKAGE FITS INTO A S 1/4 INCH VERTICAL
SPACEs AND IS 21 INCHES DEEF. :

THE DRIVE CABINET REQUIRES THE FOLLOWING AC VOLTAGES:

115 VACy» 10X TOL» 60 HZy 0.5 HZ TOL
100 VACy 10% TOLsy 50 HZy 0.5 HZ TUL
100 VACy 10X TOLy 60 HZy 0.5 HZ TOL
1.7 AMF MAX OFERATING
2.9 aMF MAX STARTUF

230 VACy 10% TOLs S0 HZy 0.5 HZ TOL
200 VACy 10X TOLy S0 HZy 0.5 HZ TOL
1.3 AMF MAX OFERATING
2.1 AMFP MAX STARTUF

FOWER DISSIFATION IS 200 WATTS.

THE. CONTROLLER MOUNTS INSIDE THE CFU CABINET. IT WILL
REQUIRE$

: +5 UDCy 8% TOLy 1.9 AMF TYFPICAL, 3.5 AMF MAX
+12 UDCy 10%Z TOLs 0.1 AMF MAX

MOUNTING PROCEDURE

THE. DRIVE CAEBINET I8 COMFOSED OF TWO PIECESe A TOP/SIDES
ASSEMELYy AND A BASE/BACK ASSEMELY. THE TOF/SIDES ASSEMELY
IS PERMINENTLY MUUNTED INTO THE RACKs WHILE THE BASE/BACK
ASSEMELY (WHICH INCLUDES THE DRIVESs FOWER SUFFLYs AND

AC WIRING) SLIDES IN OR OUT OF THE TOF/SIDES ASSEMELY

FOR SERVICING.

THE TWHO ASSEMELIES ARE SHIFFED EOLTED TOGETHER. TO MOUNT IN
A RACK?

A. REMOVE 4 SCREWS FROM BACKs AND 4 SCREWS FROM THE
BASE. SLIDE THE BASE/BACK ASSEMELY OUT OF THE
TOF/SIDES ASSEMELY» FROM THE FRONT.

E. INSTALL THE TOF/SIDES ASSEMELY INTO THE RACK
WITH 4 SCREWS FOR THE FRONT MOUNTINGs AND
4 SCREWS FOR THE REAR MOUNTING. FOR THE REAR
MOUNTINGy TWO MOUNTING BRACKETS MUST BE
ATTACHED TO THE TOF/SIDES ASSEMELY SPACED
ACCORDING TO THE RACK DEPTH. .

C. SLIDE THE EBASE/BACK ASSEMELY INTO THE TOF/SIDES
ASSEMELY» MAKING SURE THE FLAT CAELE IS ROUTED
OVER THE TOF OF THE BACK IN THE GROOVE PROVIDED.
INSTALL THE 4 SCREWS INTO THE BACK TO RETAIN
THE BASE/BEACK ASSEMELY IN FLACE.

D. SNAF ON THE FRONT REZEL.

E. INSTALL THE FLEX02 CONTROLLER IN THE LSI11
CARD CAGEr RUOUTE AND CONNECT THE FLAT SIGNAL.
CAELE EBETWEEN THE DRIVE CABINET AND FLEX02 FCE:.

“
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HOST CONFIGURATION REQUIREMENTS

THE HOST CPU (DEC LSI11/02,03.23) CONFIGURATIONS
WHICH INVOLVE THE FLEX0Z ARE THE POWER UP JUMP

OFTION ON THE CFU BOARD. TO ENABLE THE FLEX0Z BOOTSTRAF

FEATURESy THE CPU SHOULD BE JUMPERED TO JUMF

TO ADDRESS 173000 (OCTAL) AT FOWER UF. TO USE
THE FLEX02 BOOTSTRAFP» NO OTHER BOOTSTRAP DEVICES
SHOULD COEXIST WITH THE FLEX0Z.

FOR TEST PURFPOSES» IF ANUTHER BOUTSTRAF DEVICE
EXISTS IN THE SYSTEMs THE FLEX0Z EDOTSTRAF CAN
BE ENTERED AT ADDRESS 173400+ IF THE OTHER DEVICE
DOES NOT USE ADDRESSES AEBOVE 173376 (FOR EXAMFLEY
THE AED 46200/3100 DISCS USE THE ADDRESS RANGE
173000-1730107.

FLEX CONFIGURATION JUMFERING

FOR TLLUSTRATION OF CONFIGURATION JUMFERING, SEE
LOGIC DIAGRAM #120014-01, SHEET 11.

THE T/0 ADDRESS OF THE FLEX CAN EE FREELY JUMFERED
WITHIN THE RANGE 160000-177776.

THE INTERRUFT VECTOR OF THE FLEX CAN BE SELECTED
FROM A SET OF FOUR?
264: STANDARD VECTORs FIRST CONTROULLER
270% STANDARD VECTOR» SECOND CONTROLLER
160¢ ALTERNATIVE VECTOR
1702 ALTERNATIVE VECTUR
OTHER VECTORS MUST BE SPECIAL ORDERDED FROM AED.

THE EOOTSTRAF STARTING ADDRESS IS 173000. TO DISAELE
THE. BEOOTSTRAF FUNCTION OR TO SELECT aN ALTERNATE
ADDRESS» IT MUST BE SFECIAL ORDERED FROM AED. THE
BOOTSTRAF FROGRAM OCCUFIES S12 BYTES IN THE

ADDRESS RANGE 173000-173776.

THE FLEX0Z IS COMPATIBLE WITH THE LSI11/23 4 LEVEL
FRIORITY INTERRUFT FEATURE. IT MUST EE CONNECTED
IN THE FOSIT1ON DEFENDENT CONFIGURATION AND CAN
ONLY EE UFERATED ON FRIORITY LEVEL 4 AS DESCRIEED
IN THE LSI11 MICROFROCESSOR HANDEOOK.

TO BE ADDED
FPOKRER ON OFERATION

AFPFLY PUOWER. SYSTEM SHOULD LOUOAD HEADS ON BOTH FLEX0Z
DRIVES AND SEEK TRACK 0 ON EACH (THE FLEX02 WILL DO
THIS ANY TIME A BUS INIT IS DONE BY THE CPU).

THE SYSTEM SHOULD THEN FRINT OUT A DOLLAR SIGN ON
THE CONSOLE DEVICE. INSERT A BOOTSTRAFPFAELE DISC

AND TYFPE IN: '

$DY<CR (OR DY1<CRX»» OR OTHER COMMAND

TO A EOOTSTRAFFAELE DISC UNIT)

THE OPERATING CODE SHOULD LOAD INTO THE CFU AND BEGIN
EXECUTING. 15
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NOTES ON THE DEC(x) DIAGNOSTIC PROGRAM

THE DEC DIAGNOSTIC PROGRAM (VENDOR # ZRXDAO.BIC)

WILL RUN WITH OUT MODIFICATION ON THE FLEX0Z CONTROLLER.
REFER TO THE USERS GUIDE FOR THIS FROGRAM FOR OPERATING
INSTRUCTIUNS.

ONE NOTE OF ADDITIONAL INFORMATION IS REQUIRED FOR
TESTING 2 HEADED SYSTEMS. IN THIS DIAGNOSTICy THE
SECOND HEAD 1S TESTED AS A SEFARATE UNIT FROM

THE FIRST HEAD. TESTING 2 HEADED SYSTEMS IS NOT SFELLED
OUT IN THE USERS GUIDE. A SAMFLE DIALOG FOR THIS
DIAGNOSTIC FOR TESTING TWO 2 HEADED DRIVES FOLLOWS?

TYFEOUT TYFEIN COMMENTS
DS—E- START _ START TEST
UNITS? 4 ? HEADS OF 2 DRIVES
UN1 ADRS SCR: USE DEFAULT ADDRESS
VECT LOR> USE DEFAULT VECTOR
DRIVE 0-<CRC DRIVE 0 |
EXFANSION  0<CR> HEAD 0 |
UNZ ADRS LCR _
VECT <R
DRIVE 0-<CR DRIVE 0 B s
EXFANSION  1<CR: HEAD 1
UN3 ADRS COR
VECT SR )
DRIVE 1-4CR DRIVE 1
EXFANSION  0<CR: HEAD O
UNG ADRS < CR
VECT <CR
DRIVE 1<CR DRIVE 1
EXFANSION  1<CK: HEAD 1
CHANGE SWITCH? Y-<CR: YES ' %
HELFY YOR® IF DESIRED
EXERCISE BLCR: OR OTHER; 3=WRLTE/READ/CUMFARE
DATA PATTERN?  0<CK> OR OTHER; O0=RANDUM DATA
TRACK SEQUENCE? 1<CR: Ok OTHER; 1=ASSENDING ORDER
DOUBLE DENSITY? Y<CK: DOUBLE DENSITY
DELETED DATA?  <CR> DEFAULT
FLAGS? SR>
TRACK LIMITS SR TRACK 00-76
SECTOR LIMITS  Y<CK:> SPECIFY LIMITS
MIN 1<CR> SECTORS 1-263% ENTER SECTOR
MaX 26<CR MIN=1, MAX=1 TUO SFEED UF TEST
FUTURE EXFANSION? Y<CR: MUST EE ANSWERED 'Y' IF ANY

UNIT SELECT EXFANSION
QUESTIONS WERE ANSWERED '1°
(THE DIAGNOSTIC NOW EBEGINS RUNNING)

16
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FLEX DRIVE JUMPER REQUIREMENTS (GENERAL)

THE FLEX IS CONSTRUCTED TO INTERFACE TO A S0 FIN FLAT
CAELE WITH PINOUTS OF THE SHUGART 800 STRUCTURE. ANY
DRIVE WITH SIMILAR STRUCTURE MAY BE INTERFACED.

THE FOLLOWING DRIVE JUMPER OFTIONS MUST BE USED TO
INTERFACE CORRECTLY. THE NOMENCLATURE USED HERE 1S

THE STANDARD SHUGART NOMENCLATURE» THE SAME NOHENCLATURE
IS USED EY MOST ALTERNATIVE VENDORS. REFER TO

VENDOR DOCUMENTS FOR PHYSLCAL JUMPE -LOCATIONS
WITHIN THE DRIVES.

CONTROLS DSEL s HL FUNCTIONS
CONTROL.S DSEL» HL FUNCITONS
CONTROLS DSEL» HL FUNCTIONS
ENABLES DRIVE READY STATUS
ENAEBLES DRIVE INDEX STATUS

A JINSTALLED
El. + sDELETED

Xe o « INSTALLED
Re s e INSTALLED
Tes e INSTALLED

Z...DELLETED
HL . « INSTALLED

Yoo o INSTALLED
DL+ DELETED

ALT INFUT FIN ENAELES HL FUNCTION
HL FUNCTION ENAELES STEFFER POWER

HL FUNCTION LOCKS DOORs LITES LED
IN USE LOCKS DOOR

DS, +DELETED DSEL DOES NOT ENAELE STEFFER FOWER
28, JINSTALLED
DC. sINSTALLED
D.. DELETED

ENAELES 2 SIDE STATUS (FOR 2 SIDE DRIuds ONLY)
ENAELES DISC CHANGE STATUS
DISABLE IN USE SIGNAL

THE FOLLOWING JUMFER OFTIONS ALLOW USAGE WITH STANDARD |
PERFORMANCE DRIVES (FOR 1 HEAD DRIVESs A STEFFING ‘
RATE OF 8.0 M5, FOR 2 HEAD DRIVES: A STEFFING RATE

UF 3.0 MS). THEY CONTROL WHICH UNIT IS ‘
ACCESSED BY THE CONTROLLER.

UNIT #0 (PHYSICALLY THE LEFT HAND DRIVE)

DE1 JINSTALLED DRIVE SELECT 1

Ceo s INSTALLED ALT INFUT: HEAD LOAD 1
TERMINATOR IS INSTALLED (2 R-FACKS)

UNLIT #1 (FHYSICALLY THE RLIGHYT HAND UNLIT)

DSZ JINSTALLED DRIVE SELECT 2
(L0 FIN 16 CONNECTED TO C) ALT INFUT: HEAD LOAD 2
TERMINATOR IS REMOVED (2 R-FACKS)

RY;



THE FOLLOWING JUMPER OFTIONS ALLOW USAGE WITH DRIVES
WITH A STEF RATE OF 11.0 MS (LIKE PERTEC 514) |

UNIT #0 (PHYSICALLY THE LEFT HAND DRIVED ‘

DS3.INSTALLED DRIVE SELECT 3 |
C...INSTALLED ALT INFUT: HEAD LOAD 1

TERMINATOR IS INSTALLED (2 R-PACKS) |
UNIT #1 (PHYSICALLY THE RIGHT HAND DR1VE) i

DS4.INSTALLED DRIVE SELECT 4 |
(I0 PIN 16 CONNECTED TO ©) ALT INFUT?: HEAD LOAD 2
TERMINATOR IS REMOVED (2 R-FACKS)

THE FOLLOWING IS A SUMMARY OF THE DRIVE PARAMETERS
ASSUMED EY THE FLEX CONTROLLER. ‘

STANDARD STANDARD SPRECIAL i
(1 HEAD)Y (2 HEAD) (1 HEAD) J

8.0 MS 3.0 MS 11,0 MSseee¢STEPFING RATE

8.0 MBS 135.0 MS 200 MSeeeeeoSTEF SETTLING TIME

35.0 MS 35.0 MG 40.0 MSseess.HEAD LOAD TIME

vaes sase S0.0 M54.4.4.LAST STEF TO TRACK 0 STAIUS

THE FOLLOWING ARE OTHER PARAMETERS FROVIDED BY THE
FLEX CONTROLLER. 1

10.0 USseeee.STEF PULSE WIDTH ’ 1
590.0 US..c.0. WG END TO NEXT STEF FULSE
(TUNNEL ERASE DELAY) : \
D0 USessee WG END TO READ DATA VALLD
2.0 SEC..++.PORER ON TO VALID DRIVE OFERATIONS DELAY
0.0 MSsse.+¢.DRIVE SELECT TO READ DATA VALID
(ASSUMES THAT HEAD LOAD CONTROLS SIEPPEh POWER s
NOT DRIVE SELECT)

|
CAEBELE DRIVES IN THE FOLLOWING ORDER?! FLEX CONTROLLERS»

DRIVE 1 (RIGHT HAND DRIVE)s, DRIVE 0 (LEFT HAND DRIVE).
MAXIMUM CAELE LENGTH XIS 15.0 FT (TOTAL CAELE LENGTH).

DRIVE DAISY CHAIN

+24 VOLT FOWRER CHARACTERISTICS

WITH BOTH HEADS UNLUADED. THE SYSTEﬁ DRAWS MINIMUM (IDLL)
CURRENT. WITH BOTH HEADS LOADED (NOT STEFFINGs OR ONE §IEFPING)
THE SYSTEM DRAWS MAXTIMUM PUNER

SYSTEM GROUNDING
THE. DRIVE CAEINET DC GROUND AND AC/NEMA GROUND SHOULD

NOT EE CONNECTED. DC GROUND FOTENTIAL IS ESTAELILSHED
THRU THE SIGNAL CAELE TO THE CPU SYSTEM GROUND POUINT.
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TAEBLE YY: DRIVE CABLE PINOUTS
FIN® MNEUM I/0 DESCRIFTION

2e0seLORCecesee0ee e LOW WRITE CURRENT
4000CXXXXCQOOOOXOOQOUNUSED '
6000QXXXXQOQOCQXOQQOUNUSED
SOOOQXXXXOQQCOOXC OOOUNUSED
10¢4+2SIDEssseeleseTHO SIDE STATUS

12, ..DCNGs s o eeeTes+.DISC CHANGE STATUS
14.4+8IDE++e++4eXa04.SIDE SELECT
16sseHLZ2s 06000 e00eeHEAD LOAD 2 (UNIT 1)
1BeseHLI v eeee0see HEAD LOAD 1 (UNIT 0D
2060 e INDEX e e e o Lo o « s INDEX STATUS

2244 READY 4 s e 0o ITe oo sREADY STATUS
24000XXXX000000X0oooUNUSED
Z264448EL10 00004 004..DRIVE SELECT 1 (UNITO)
28¢ 0+ BEL20 0000 e000 ¢ o DRIVE SELECT 2 (UNIT1)
304 ++48EL3sseeee0444.DRIVE SELECT 3 (UNITO-SFECIAL)D

e oo SELGseeveeloee DRIVE SELECT 4 (UNIT1-SPECIAL)’

39 eDIRce s e s ee00se o STEF DIRECTION

BG4+ eSTEF e e eee0e 4+ 8TEF PULSE

38ee e WDAT v 00 e e 0o o JWRITE DATA

40¢ e eHGeveeoeeslee e WRITE DATA GATE

GZes s TROODs s o0 e eXees e TRACK B0 SYATUS

%0 o s WFPROT 4 ¢ 06 o X6 o o s WRITE FROTECT STATUS
GEe s BDAT e ae e e Lo e « «READ DATA

Ao o « XXXX 4 ¢ 000 eXe oo s UNUSED

ALL 0ODD FINS GROUNDED
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SIDVANCED ELECTRONIC DESIGHN

1.0

3.0

FLEX02 OFERATING SYSTEM NOTES

INTRODUCTION

THIS DOCUMENT DESCRIBES OFERATION OF THE AED FLEX0Z
CONTROLLER UNDER THE DEC RT-11 OFERATING SYSTEM.

x NOTE: ‘DEC' AND 'RT-11' ARE REGISTEED TRADE MARKS
OF DIGITAL EQUIFMENT CORF. AND ARE USED
IN THIS DOCUMENT WITH THAT UNDERSTANDING.

|
RELEVANT DOCUMENTS

DEC RX02 SYSTEMS USERS GUIDE
DEC RT11 SYSTEMS MANUALS

STANDARD RT11 RX02Z OFTIONS

3.1 DOUELE DENSITY ONLY SUFFORTS INHIEITS
USE. OF THE AUTOMATIC SINGLE/DOUELE DENSITY
IDENTIFICATION OF THE CURRENTLY INSTALLED
DISCy IF THE OFTION IS SELECTED.

3.2 SECUOND RX0Z CONTROLLER SUFFORT: ALLOWS
USE OF A SECOND AED FLEX0Z CONTROLLER
IDENTIFIED AS 'DY2:' AND 'DY3:' FOR ITS
DRIVE 0 AND 1 UNITS.

3.3 CSR AND VECTOR ADDRESSES: STANDARD ADDRESSES
ARE: FIRS1 FLEX0Z: CSR= 177170
VECTOR= 244
SECOND FLEX02: CSR= 177150
VECIOR= 270

5
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ADVGENOCED ELECTRONIC OESTGHN |

4.0 EXTENDED RT11 SUPPFORT: DOUBLE SIDED OFERATION

THE RT11 DY: DRIVER SOURCE CODE WILL SUFFORT
DOUELE SIDED FLEX0Z OFERATIONy EUT IS NOT
ENAELED EY THE NORMAL SYSGEN QUESTION

AND ANSWER SESSION. IN ADDITION.

THE DY DRIVER AND DY EOOTSTRAF ROUTINES HAVE
ERRORS IN THE SOURCE CODE SUFFORTING TWO SIDED
OFERATION. |

TO CORRECT THE TYFO IN RT11 V3E DY DRIVER:

+EDIT DY .MACZCR:

XFDY$DSESCH 0ACESCr<ESCH

xI.ITF NDF DY$FAT, DY$FAT=0<CR:

CESCHCESC:

XFDESID1<ESCH0ACESC - TESC:

XL, IF NE DY$FATZCR® |

DESID2= 02  3$SIDE 2 READY<CR:

«ENDC<CR

CESCHESD

X CR |

30% < ESCHUCESCHCESCH

30%: MOV R1,BR4 #

KLCCR

«1F NE DYS$FAT | CCR
MOV RXLSNyR3 $SET R3= LSN £OR
TST K1 $SPEC FUNCT? <CK:
EMI 301% JYES COR
CMP R3,#MAXLSN FLSN ON SIDE 07 | <CR>
ELT 3018 $YES SOR
BIS #CSHEADsR1 $SET HEAD BEFORE QUTFUT  <CR:

301%¢ LOR

< ENDC | <ICR3

CESCHESCH |

XEXCESCHIESC |

L

(NOTE? THILIS CODE PATCH (A) DEFINES TERM 'DESIDZ®
TO EBE 'HEAD READY BIT's AND (E) INSERTS CODE

TO TEST AND SET/RESET THE HEAD BIT EEFOKRE
OUTFUTTING THE HEAD EIT INTO THE CDNTRU$LER
CSR)
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SDUSNCED  ECECTRONLIC DESTGH

TO ADD 2 SIDED OFERATION IN RT11 V3E DY BSTRAF?

LEDIT ESTRAF.MAC <CR: ‘

XF.ITF NDF $DYSYS<ESCH1ATESCHIESC> |

*L.ITF NDF DY$FATy DYSFAT=0 <CRX

+ITF NDF DY%DS» DYSDS=0 OR \

“ESCHTESC ‘

XFOSDNCESE-0ACESC-CESC

XL IF NE DY$DS | CR

+IF NE DY$FAT | ORC

CSHEAD = 1000 <. CR

MAXLSN = 1734%2 O

+ ENDC < LR

+ENDC “OR=

“ESCHTESC

KENXT o e = CESCH~-1ATESCHIESC

XTI . IF NE DY$DS LOR

+IF NE DYS$FAT | LR
ASL. RO FRO=L.SN ‘{CH}

142 SR
CMF ROy #FMAXLEN $LEN ON STIDE| 07 <CR
BLT L.SN s YES | <CR=
EIS FCSHEADy REDCHMD #NOSET SIDE 1 ORI
SUE #MAXLSNyRO 3 THEEK LSN ‘£CR}

+ENDC | <OR

+ ENDC L CRC

CESCHCESCH

XFLEN < ESCHESCH

XT<CR

+IF EQ DY$DS <CR

+IF EQ DYS$FAT S ORG

“ESCHESC

XF1& 3 CESCHTESCH

X LCR |

«ENDC =OR

«ENDC | ORE

<ESC><ESC \

EXCESCHIESCH

*

(NOTE: THLS CODE PATCH (A) DEFINES TERMS 'CSHEAD'
AND "MAXLSGN'y THE CSR HEAD EIT AND THE MAX LGN
ON SIDE 0. IT (E) INSERTS CODE TUO TEST FOR S1DE

1 ACCESSES AND SET THE HEAD 8I7 AND SUBTRACT
SIDE 0 SECTORS FROM THE WORKING LSN).
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ASDUSMNCELD ELECTRONIC DESTEMN

TO ENAEBLE DOUBLE SIDED EXFANSION:

AFTER RUNNING SYSGENs AND
BEFORE RUNNING @SYSELDS

+EDIT SYCND.MAC<Ch:

R ACESCH<ESC

x1 DY$DS = 1 $DOURLE SIDED<CR
DYSFAT = 1 SENAEBLE DOUBLE SIDE Fa

<ESCH<ESC>

XEXCESCH-ESCH

THEN RUN @SYSELD.

NO OTHER CHANGES ARE REQUIRED TO RT11.
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