MINI COMPUTER TECHNOLOGY

MODEL

SMC 903
REFERENCE
MANUAL




SMC903

REFERENCE MANUAL

Revision AS  January I5, 1982

This document contains information proprietlary to MiniCompuler Technology and
a3y not be duplicated, disclosed: or used for design, procurement, manufac-

ture, or any other purpose in whole or in part withoul the wrillen consent of
MiniComputer Technology.

Information contained herein subject to change without notice

Copyright 1978 by MiniCompuler Technology
A subsidiary of E-H International, Inc



-SMC903 REFERENCE MANUAL-

INTRODUCTION

The SMC203 Storage Module controller provides a low-cost hish-reliablity interface for the Interdata
line of minicomputers to the CDC Storase Module series of hish-rerformance disk drives and s olher
drives with compalible interfaces, including drives made by Ampex, Memorex, ISS, and CalCome  Cables
are provided for the flat-cable interface onlv, althoush oreralion with non-flatl cakle drives i:
possible with a customer—surrlied cable This manual contains the information necessarvy for a rroaram-
mer Lo use the SMC903 eroeerly. In addition, it provides a comrlele descrirtion of the harduare
characteristics of the controller.

LIMITED WARRANTY

The SMC903 disk conlroller is covered by a one-vear faclory warranly of parls and labor whern reeairs
are performed at MiniComruter Technolosy, Palo Alto, California.  Customer pavs freisht to Minilom-
puter Technolosy: relurn surface freisht is paid by MiniCompuler Technolosy. Cables are warranled for
90 davs. This warranly is limited to rerlacement or rerair of defective conlrollers or cablec

SERVICE

Controllers nol under warranly, or damased or altered, will be reraired or rerlaced al the orlicn of
MiniComputer Technolosy for a flal charse of $250. Controllers so damaged or altered as to bv Judsed
by MiniComputer Technolosy irrerarable will be returned or, at the cuslomer’s orlion, rerlaced wilh a
new conlroller board at the current lowes! published OEM price

CONTENTS
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SECTION 3 ——- OPERATION

SECTION 4 ————————— PROGRAMMING
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BOARD INSTALLATION AND CABLING

The SMC%0Z controller mar be installed in any slol. It must be below ils selector channel card if a
selector c¢hannel is beins usedi if a selector channel is installed bul is nol uzed by Lhe ! i
EMC0S mar be installed below the selector channel ONLY if the two devices (3MC?02 and SELCH) will not
be used simultaneously. The SMC203 uses RACKO/TACKO on the connector 1 side of the backelane onls
RACKO/TACKO on connector 0 (left side as viewed from the back) must be jumpered on the backrlane

The multirlex cable (wide 40-conduclor) runs from SMCP03 JZ to drive 0.  More multirle: cables run
from drive 0 lo drive ! if il is present. The last drive in the chain must have a terminalor instal-
led

There 12 a separatle radial cable for each drive, runnins from SMC202 JO-J1 to drives O and . The
drive should be AC srounded to the CPU chassis as specified in the drive manual. Imerorer sroundina
can cause erralic oreralion, and can be caused by toc many sround connections as well as Loo few

SMC?03 JUMPER OPTIONZ

DEVICE ADDRESS (DR):  Connect the selection lines 2-200 to either VLD or OND  Lines connecled to VED
are added toselher to form the address, which is alwavs even. The defaull address iz X707 and the
default etch connections must be cutl before makins new connections. The preferred method of Jumpering
ig 1o install wirewrar pins and wirewrar the new conneclions.

EXTENDED DEVICE ADDRESS (XDA): On 32-bit machines with 9= or 10-bit addressss, the conneciion XDA

{normally 1lefl open) is made NOTE: XDA mav nol be made on 14-bil machines, and when XD& 1: not
made, device address bits 100 and 200 must be connected to GND

DRIVE JUMFERING: Various Jumper options in the drive must be prorerly selected  The exact orlion:s
will wvary with the eparticular drive, bul in seneral, the seclor size must be Jumrered, and the NRI
datla ortion must be selected

Comrute sector Jjumperins br first determinina the total number of brtes per track This will be 13440
or 20140 In the followins description, the values for a track size of 20140 aprear in rarentheses
Add &0 (80) to the number of data brles in the sector. The &0 (E80) bviles include mechanical
tolerances at the besinning and end of sector, VFO lock time, six bytes of ID & ID checksum and two
brles of data checksum Divide 13440 (20160) bv the sum and take the 1nteser portion of Lhe resull
This is the number of seclors available per track  Then divide 13440 (Z0140) bv the number of zeclors
per track and asain lake the inteser portion of the result. Note: on some drives with 201&0 byles
per track, the dividend will still be 13440. This aprlies lo the CallComr TEZ and T30Z, for examrle
The formatter/diasnostic will provide an approximate check on the jumperins durins the secltor counfer
test

INSTALLATION
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NEGATIVE VOLTAGE OPTION: Interdata has recently introduced a series of eprocessors which use MOS
memories. This 1s nol a eproblem in itself, butl most of these processors do nol have + or -16 volt
power suprlies. The TDCP03 requires a small amoutl of =16 volls which is internally converted to -5
volts for use with the STORAGE MODULE interfaces. MiniCompuler is currenlly workina on a supely which
will be resident on the board: however in the mean time, a secondary supplv 15 reauirsd  To  connect

this suprly to the TDC903, the followina proceedure should be heleful.

1. Make certain that vour power suprly is set for 16 volls
DO NOT ASSUME THAT THE MANUFACTURER HAS DONE THIS FOR YOU!

2. Using a volt~ohm—meter, make certain that the minus outrul of the surrly
is not common with the chassis. If it is vou must modify the surply
or use a different surply. .

3 Locate J4 between JO and J1. Pin 1 is sround, connect the positive surrlv
lead to this point. Pin 2 is no connmection. Pin 3 is common with the
~-16 volt backrlane pin

4 If possible, connect the AC input of the supply to switched “AC. This
will turn the power supply on and off with the computer

LOGIC PROEE

The losic erobe LED is turned off if either of ils rins is pulled low

o
*

INSTALLATION



-SKC903 REFERENCE MANUAL-

he drives should be turned on a

OPERATION

fter the CPU and should be turned off before the CFU

0S/16 MT2 BOOTSTRAP PROCEDURE

ENTER 50 SEQUENCE

CLOSE SMC903 BOOT CONTACTS

§388 88

0078
007
007C
007E

i
2 INITIALIZE
3
4

g @

00

0
0

g8

D500
0187
4300
0083

710F
70—
—F0
ONH

SEQUENCE

START HERE
{push RUN twice)

CDON+1, 15

DN: 0

0, SDN

# OF OS5 IMAGE (US16xxxx. ##¥)

ERRORZ ARE REPORTED IN THE FRONT FAici DISFLAY AND
IN THESE REGISTERS:

R
RZ

STACE 1:

O~ LN 32 0O P =

STAGE 2:

Mo O D> 00

FEEE RERE EREE REHF BEEE FREE REEE REEE

REGISTER

]

BAD READ STATUS
BRI CYLINDER ID (SHOULD BE 0)
EAD HEAD & SECTOR ID

BAD ID CHECK

SuM

REGISTER F

BAD DATA CHECKSUM

STAGE 2 CODE INVALID -OR-

ATTEMFT TO BOOTSTRAP ON A 32-BIT MACHINE
USING A PACK FORMATTED ON A 16-BIT MACHINE

BAD READ STATUS
BAD CYLINDER ID
BAD HEAD & SECTOR ID  CURRENT MEMORY ADDRESS
BAD 1D CHECKSUM
BAL DATA CHECKSUM ~  CURRENT MEMORY ADDRESS
0c IMAGE NOT FOUND 0

CURRENT MEMORY ADDRESS
CURRENT MEMORY ADDRESS

CURRENT MEMORY ADDRESS

OPERATION

31
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0S/32 MT BOOTSTRAP PROCEDURE

OFERATION: ENTER S0 SEQUENCE

SET PSW TO 00000000 (DTA FN SEL)
INITIALIZE

CLOSE SMC303 BOOT CONTACTS

RUN 50 SEQUENCE

Eo LR B o o

S0 SEQUENCE: 0050 D500 START HERE
0052 0187
0054 4300
0036 0088

0078 710F
007 ——
007C -~
007E OM#% # OF 05 IMAGE (0S32xxxx. #¥%)

ERRORS ARE REFORTED IN THE FRONT PANEL DISFLAY AND
IN THESE REGISTERS:

BEEE  NRER BEER REEE RRER O REEE RRER BEER BERS
RZ REGISTER 3 REGISTER F

STAGE 1

BAD READ STATUS

BAD CYLINDER ID (SHOULD BE 0)

BAD HEAD & SECTOR ID

EAD ID CHECKSUM

EAD DATA CHECKSUM

STAGE 2 CODE INVALID -OR-

ATTEMFT TO BOOTSTRAF ON A 32-BIT MACHINE
USING A PACK FORMATTED ON A 16-BIT MACHINE

DO Y - O I S I

STAGE 2:
8 BAD READ STATLS CURRENT MEMORY ADDRESS
9 BAD CYLINDER ID CURRENT MEMORY ADDRESS
A BAL HEAD & SECTOR ID  CURRENT MEMORY ADDRESS
¢ BAD 1D CHECKSUM CURRENT MEMORY ADDRESS
D BALl DATA CHECKSUM CURRENT MEMORY ADDRESS

F 05 IMAGE NOT FOUND 0

See formaller listina for delails

OPERATION

~
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COMMAND SUMMARY

The SMC202 uses two consecyulive device addresses (defaull X“707 and X‘717), referred to in this sum
mary a3 DEV and DEVY. OC and 5SS commands mavy be issued to either device code; RD and WD commands lo
DEV are for contral functions, and to DEV! are for data transfers

DATA OPERATIONZ

WO DEVI, A(XZ)  Write bvle of data to RAM on board SMC702 at
Wi DEVL,A{XZ)  currenl address; incremenl address.
WE  DEVL,A(XZ)  Usze onlv WH

RD Dzvi,B{XZ) Read brte of data from RAM on hoard SMC903 at
Re  DEVI,A(XZ)  current addressi increment address.
RE  [LEVI,A(XZ) Use only RH

CONTROL OPERATIONS

W= DEV. RIXZ) Load control resister in SMCP03 with one of
the followina (meanins derends on subseauent OC).
Bits 9-15 also sel RAM bvle address (forced even).

1} cvlinder
2) head: offsel, and strobe earlv/latle
3 sectar '
4) drive control bils (resel fault
or rezerc) .
%) brle count for read or wrile

R DEV. A(XZ) First RH: read checksum resister
Successive RH 5. read seclor counler
(First RH means first after anv OC)
Sian bitl 15 sel on seclor counler read

SENSE STATUS

85 DEV.A(XZ)  BIT & selected drive faull

S$3  DEVIL, AX2) 9 0
10 selected drive not on ¢vlinder
i1 selected drive read-only
12 C controller busy
13V examine status (fault,

- timeout or seek error)

14 G seclor overflow
15 L selected drive offline

or no drive selected

PROGRAMMING 4.1



QUTFUT COMMANDE

Qc
oc

DEV. A{X2)
DEVL, A(X2)

~SMC903 REFERENCE MANUAL-

reset controller

load brte counler
conlrol tas to drive
seek

sel head, offsel, strobe
sel sector

read (drive to RAM)
write (RAM lo drive)

10 resel RAM address

11 resel checksum resistler
12 enable interruet

13 -

14 -

75 auloload bootstrar code

O CQO SO )R O

CODES X80°-X"81" selecl drives 0-1

CONTROL REGISTER MEANING FOR OC COMMANDE

cope

contr-ol resister is resel to @

0
1 bvte count for read or write (Z-n)
2 BIT 15 0
14 0
120
12 0
11 fault clear
10 0
9 return to zers
-2 0
3 cvlinder
4 BITS 11-15 head
BIT ¢ offset direction forward
e of fsetl heads
7 read strobe early
& rexd strobe late
5 sector (0-253)
6-7 unused

8-15 control resister is reset to O

PROGRAMMING

4.2



-SMC902 REFERENCE MANUAL-
SMC0S versus TDCS03

Most MiniCompuler Technolosy software for the TDC303 mar be used with the SMC903.  Since the SMCY03,
like the TDCSI13, 1is a halfword device, special atlenlion must be paid to ils use with the AL command
Normally, however, byte I/0 instructions thal work wilh the TDCS03 will not work with the SMC902 (or
TDC212,  for that matler). The 0S/16 and 0S/32 boolstrars work with the SMC903 because, when run with
the SMCQ2 the AL instruclion reads in every other byte. A porlion of Lhe boolstrar program is writ-
ten oul in every other byle, and when read in rereads the first bootstrar sector using RH instructions
and then orerates normally.

In addition, the meanina of the bils senl to the drive with the control tas is differenl  Software

such as the formatler/diagnoslic recosnizes the SMCP03 by the fact thal the sisn bit is setl when the
sector counter is read and chooses bils patlerns accordipslv

PROGRAMMING 4.3
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SECTOR MAFPING

MiniComruter Technoleay disk driver soflware makes use of a technique we call sector mapping, Thic
procedure 1s referred to variously as sector interlace, seclor stassering, alternate seclors, or sec—
Lor interleaving, The reason for seclor marpins is that tveically some CPU processins time is
required belween accesses Lo the disk.  The time mav be necessary for 1/0 relaled tasks, such as
moving data lo and from butfers, or for the caller, who processes the data before askins for the next
sector. A program ensagsed in a search throush a file, for examrle, reads sector 0, scans il, and then
reads sector 1, and so on. If marrina ig nol used, seclor 1 will be rassed while the prosram is scan-
nins sector 0, and the prosram will have to wait nearly an entire revolution of the disk (16.7 mil-
liseconds at 34600 rem) before il can read sector 1. An altlernalive is to arranse sectors on the disk
0.

PHYSICAL SECTORZ: 0 1 2 3 4 5 ¢ 7
LOGICAL SECTORS: 0 4 1 S 2 & 3 7

It mav be that the processing takes more than one seclor-time In that case, every third seclor may
be used:

PHYSICAL SECTORS: 0 1 2 3 4 5 &6 7
LOGICAL SECTOR:: 0 3 & 1 4 7 2 5

This can be exlended indefinilely, bul a epraclical limitl is every nlh seclor, where n is the number of
sectors per track. This case of course, is effecltively back to no marping at all

Another problem arises when we finish with Lhe last sector on a track and move to the next head:

PHYSICAL SECTORZ: 0 1 2 3 4 5 & 7
LOGICAL SECTORS,
HEAD O: 0 4 1 & 2 & 3 7

LOGICAL SECTORS,
HEAD1: 0 4 1 5 2 & 3 7

When sector 7 of head 0 is processed:, lhere is no time between it and sector 0 of head 1 A simrle
solution is to add the head number Lo the secltor number (modulo the number of seclors eer track)
before multirlving by the marrins faclor (2 in Lhis examrle):

PHYSICAL SECTORS: ¢ 1 2 3 4 5 & 7

LOGICAL SECTORS,
HEAD O: 0 4 t 5

r
o
>
~

LOGICAL SECTORS.
HEARDL: 37 04841 35 2 ¢

The contreller alwars deals in lerms of phrsical sectors, and the ID writlen by the formatler 1s in
terms of ephrsical sectors, so lhe driver must translate the losical sector it is siven lo a physical
sector. The maprins subroutine in the SMCR03 drivers performs the maprina function, and it mav be
chansed o suil special redquirements. Nole that in 05/16 MTZ the mar factor is writlen by the format-
ter as the first word in the ID of each sector: so thal each pack has ils own mapping factor. The op-
timum mapering factor derends on the speed of the CPU, whelher a selector channel is available, and the

PROGRAMMING 44
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demands of the particular softlware using the controller

With 0S/16 MT2 and 0S/32, the formaller writes the mapping faclor in the ID of each seclor on a Pack
so that each pack carries itls own marring faclor

PROGRAMMING 4.5
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DIAGNOSTIC FORMATTER

The diasnostic formatler (TDCS03-1-E) haz two principal functions. First, it erovides a thoroush tlest
of  proeer conloller operationi second, it provides a means of writina the necessary ID and checksum
information in each sector of the pack In addition, if required. it writes the boolstrar code
required for booling anm 0S/16 MTZ oreraling svstem If assembled for 32-bit operation: a bootstirap
record may be writllen thal will load either 05/32 or (S/16 MTZ

The arerating procedure for the formaller is as follows: load the erogram into & known location in
memory  above the interrurt table.  Enter any orlional control information into the aperropriate data
wor-ds al the besinning of the proaram  Start the formatter at the besinnins (relative location 0).
The formatter will run a series of diasnostic routines, and then format the pack. The formatlins
seduense consiils of writing an entire lrack, reading it back, and then 9oina on to the next track
After all tracks have been formatled. the entire pack i1s read a second lime

The followina words mav optionally be chansed to tailor the operation of the formaller to the
rarticular 1nstallation.  The value in parentheses afler each label is the defaull value. Consylt the
formatler listing for specific allernative values.

PETR  (0041) and FING (OOFF) contral the actual data writlen in each sector. The first halfword will
be PATN: the zecond will be PATN+FINC: the third will be PATN4#FINC+PINC; and so on.  Worst case
patlerns (as seecified by CalComr) mav be used by enterine them into PATN with PINC=0000. A
recommended double sepiral pattern is PATN=0000 and PINC=Q0OFF.

RWFLAc (00037 mav be sel lo read-only, write-only or write/read oreration  The options are of use
erimarily  in diasnostic erocedurses; for examrles 1f a controller has data errors, bul another
controller works, a rortion of a pack should be formatled in write-only mode with the bad con-
treller and then read in read-only mode with the scod controller, and vice versa, to delermine
whether the bad controller 15 faultly durins reads, wriles or both

TYFE  (D0OGZ) dezignates the actual drive tyee beins used
DRIVE (0000} desianates the drive number (0-1) on which the rack to be formatlled is mounted.
DEVIZE (D070) is the device addess of the controller

ALl (DA11) tells the formatter to formal all sectors of the pack If ALL is sel to 0000, only
thize seclorz within the inclusive limitls LOSEC-HISEC, LOMEAD-HIHEAD, LOCYL-HICYL will be
formatted If ALL is non-zero, those limil words will automalically be sel to cover the entire
pack

DCRT  (0100) seecifies the number of data byvles per sector. The formatler will comrute the number of
sectors per track from DONT and TYFE

OFF1  (Q00Q) and OFFZ (0000) allow head offsels and read strobe delars to be specified in prass 1
{wrile and read) and rass 2 (reread) resrectively.

0s (00C1) specifies the operaling svslem that the rack is to be formatled for. Seecifvins 0001 or
0002 causes a boolstrar routine Lo be writlen Seecifrins 0001 also causes an additional hal-
fuord to be included in the ID. On a 32-bit system, specifving 0001 will senerate a boolstrar
record that will load either 0S/32 or 0S/16 MTZ  On a 16-bit svstem, specifvrina 0001 will
generatle a bootrar record for 05/16 onlv. On either a 16~ or 32-bil svstem srecifrina 0002
will generate a bootstrar record for 16-bit DOS, althoush DOS does not surrorl the SMC902 at

DIAGNOSTIC FORMATTER 5.1
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this time

MAFFG (000S or 0007) is relevant only when 0S i; sel 1o 0001. It specifies the mapping factor tlo be
used by the operaling svystem

FLAGEAL (0000) mav be sel non-Zero to cause bad tracks lo be flassed  The 0S/16 MT2 and 05/32 MT
drivers recosnize the flasaed tracks, and the bad tracks are flassed in the svstem bil mar when
a READCHECK 1s performed by DISCINIT, DISCHECK, or the 0S/16 INIT command The number of flass
15 indicated in the left disrlay al the end of the prosram (diselay D). We sussest that PATN
be sel to 0001 and PINC to OOFF. The offsel options OFF! and OFFZ mav also be used to creale a
worzt-caze conditien.  HLTFLG mav be sel to 0000 to prevent halling on errors

NDEV  (0100) can be set te 0200 or 0400 on 32-bitl machines with extended device addressing.

REWRIT (9001) may be chansed Lo 0000 Lo prevent sectors from beins rewritlen after an error is delec—
ted Thiz 15 of use primarily in diasnostic arrlicalions

CHESTA (O0CD) mav be sel non-zero lo cause each data bvle to be checked durins reads Otherwise, the
checkzum 15 used to check the data

(0000 may be sel nor—zero to cause the formatler Lo run conlinuously, asain chiefly for
dlaanastic pureoses.  Fasses are counted in PASSES.

HUTFLG (0001 cauzes Lhe formatler to halt on errors.  If sel lo zero, errors are counted in ERRORS
ard the most recenl 32 errors are saved in the ERRSAV area. When 44K errors are counted the
program will halt unconditionallv.

IKTRFT (0001} may be sel Lo 0000 to erevent the formatler from using interrurls

SELTH (G000 may be sel Lo Lhe device address of the seleclor channel {usually QOFO). If a selector
charnel i available, this will result 1n somewhal faster operatlion

CYLIND (0001) sels the eovlinder ster size.  For examrle, 1f CYLINC=0002, only even c¢vlinders will be
farmatled I+ CYLINZ=0O00, cvlinders are chosen randomly

4 {0000} tg an orlion used to sive a controller an abbrevialed checkoul withoutl formatiins Lhe en-
tire rack

RNLLI® (010G} srecifies the number of passas in the RAM random-data test. If RAM errors are suspec—
ted, thisz value mav be increased at the exrense of lonser running lime

LOSEC-HICYL: see ALL, above

(28]

DIAGNOSTIC FORMATTER 3.
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DIAGNOSTIC FORMATTER ERROFRS

The formatler uses the front ranel to report errors. An error code arpears in the left four bits, and
twe 16-bil numbers appear in the next 32 bitls. For older machines: such as the Model 70, the error
code may be found in resister F, the lefl halfword in resister E. and the risht halfword in resister
D.  For certain error trres, the left four bitls of the lefl halfword will indicate an error subtvre.
The lasl 32 errors are saved in the ERRSAV area and may be displaved by starting the prosram atl the in-
struction called DISPLAY SAVED ERRORS. Push RUN twice for each errori the first displar will be the
normal error diselay (see below) and the second will be the 0 (¢ylinder, head & sector) disrlay. When
all saved errors have been disrlaved, the D disrlay is diseplaved

After a halt, the formaller mavy be reslarled simely be pressing RUN. However, if anvthins has been
chansed (like the prosram counter) it musl be restarted al the B UNHALT instruction called RESTART AF-
TER ERROR HALT. :

NORMAL OPERATION
e FREE BEEE BERE RERE BEEE  REEE RRER HERE
0 CYLINDER HEAD SECTOR

This is the normal disrlay of the formaller, excerl for the initial diasnostic sectlion The disrlay
ic of the current crlinder, head and sector beina formatled
WRITE STATUS

Fry FERE RRRE ORNEX  RRER HERE BRRE RREE RRER
1 STATUS HEAD SECTOR

A status error was encountered after a writle

READ STATUS

FE® FEEE RERE RREE REES RS REEE RREE ERRE
2 STATUS HEAD SECTOR

A status error was encountered after a read

ID CHECKSUM

Ry FHEE RBEE BEEE EREE BEEE BEEE HEEE HOHE
3 CHECKSUM REGISTER CHECKSUM

The ID checksum computed bv the conlroller”s checksum resister did not match the checksum read from
the rack

DIAGNOSTIC FORMATTER 5.3
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ID
1123 HEE B MR FE HEE HHEE I B
4 1 CYLINDER ID EXPECTED
2 HEAD ID EXPECTED
3 SECTOR ID EXPECTED
4 MAF FACTOR EXPECTED

One of the ID items was in error. The item aclually read is on the left and the exrected value is on

the risht  The mar factor will have the drive tvre (TYPE) in its left bvtle and the mar factor in its
rishtl brte

DATA
HeE¥ FEEE RERE RRER REEE HEEE BEEE BREE BERR
S HEAD SECTOR S0 SC R RC

A data error was encountered SD. SC, RD and RC each be 0, A or F and indicate that the corresponding
test was passed (A), failed (F) or notl made (0). The SD lest is a word-for-word check of datla read
with the SELCH The SC test is of the checksum after a SELCH read The RD and RC tesls are the same,
but for transfers ugina the RH instruction rather than the SELCH  The seneral resisters also contain
details of interest; consull the formatler listing pase 4 for their contenls. Ther are not loaded if
the error is beins disrlaved from the ERRSAV area.

ILLEGAL FLAG
RS BEEE BERE BERR RERE EREE REEE RREE RRRS
6 HEAD SECTOR CYLINDER

An attemprtl is beins made to flas head O of either cylinder O or 1. These tracks are necessary for the
bootstrar and 0S volume ID seclor and must be socod

PARAMETER ERRORS

i BEEE  BRRE RRER REER EEEE EERE OO R
DEVICE NUMBER ODD

NO RESPONSE FROM DEVICE

ILLEGAL DRIVE NUMEER

ILLEGAL DRIVE TYPE

SECTOR LIMITS ERROR

HEAD LIMITS ERROR

CYLINDER LIMITS ERROR

DATA BYTE COUNT (DCNT) ODD

DCNT NOT 256 WITH 05

NO RESPONSE FROM SELCH

FLAGEAL SET AND 0S NOT = 1

FLAGBAD SET, BUT NOT ALL SECTORS SPECIFIED
FLAGEAD SET AND RWFLAG NOT 2

PROGRAM LOADED TOD LOW

mgagsooo\nc»mbwr\)wo

DIAGNOSTIC FORMATTER S 4
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These errors senerally indicale that one of the user-selected paramters is incorrect or (in the case
of error 1) that the controller is nol responding to ils address. Error 7-B indicates that the
prosram was loaded so low thal it overlarred the interrurt table

RAM TEST
ek HEEE HHEE O FEEE BEE B BREE O BREE RBRRE
8 0 APPARENT RAM SIZE
1 SIIE RAM TOO SMALL
2 BLOCK BITS
3 ADDRESS CONTENTS
4 BLOCK BITS
S

ADDRESS CONTENTS

The 0 disrlay indicates thal the RAM test is runnins. If an error is encountered, one of the other
subtrres will be displaved  Subtvre 1 indicates thatl the RAM is too small for the reduested sector
size. This can alse be caused by bad memory chirs or faullr addressing.  Subtrres 2-4 are wvarious
data rpatlern tests  The word BLOCK indicates which 256-bvtle blocks are in error. BLOCK=1 indicates
that the errors were in the first 256 bytes; BLOCK=Z indicates the second 256 brles;i BLOCK=4 in-
dicates the third 256 bvtles;i BLOCK=E indicates the fourth 256 brles; and so on Errors in multirle
blocks are indicated by the sum of these codes. For examrle; BLOCK=S indicates errors in both the
first and third 254-bvle blocks. When errors are encountered, an error patlern is senerated with bits
on in the bit posilion of each errcneous bit. The losical OR of all the error eallerns is disrlaved
as OR.  Br consulting tlhe schemalic pase C, BLOCK and OR can usuallr be used Lo For the SMCP03, the
16-bit R rerresents the 16-bitl width of its RAM.  For the TDC803, the left byle of the OR word
rerresents even bvle addresses and the risht bvle reeresents odd addressess No particular
significance is atlached to this distinctioni it is done for compalibility between the TDCS03 and
SMC?03.  BLOCK, OR and Pase C of the schematics mav be used pin the error down Lo a sinsle memory
chir, if indeed that is the problem In test 3, the bvle address of each halfword in the RAM is wril-
ten outl and checked In test 3, the random RAM addressinas fealure of the SMC903 is checked

CHECKSUM REGISTER TEST

ERH EEEE BRER ORERR O XERE FREE BERR BERE RRRE
9 0 TEST IN PRUGRESS
CHECKSUM REGISTER EXPECTED

The all-zero disrlay indicaltes thal the checksum resister test is runnina. A larse number of data pat-
terns are sent Lo the controller. The formatler comrules the correct checksum (EXFECTED) and then
reads the checksum register o determine whelher is was properly compuled by the controller

SECTOR COUNTER TEST

RS HEHE RREE HRRE BRRS FREE REEE O HRER BERY
A 0 SECTOR COUNTER
1 NSEC LOW COUNT HIGH COUNT

2 SECTOR COUNTER WAS AND COUNTED TO

The number of sectors is compuled from TYPE and DCNT. If the sector counler does not counl from O to
NSEC-1 or NSEC, error sublvre 1 reroris the lowest and hishesi sector numbers read from the sector
counter. A bad hish countl generally is caused by incorrect sector Jumpering in the drive.  Cable
problems are suspect if the counter is nol counling at all.

DIAGNOSTIC FORMATTER 89
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ILLEGAL DEVICE INTERRUPT

i HE HEE B M HEE  HHE M B
B DEVICE STATUS

An interrurl was received from some device olher than the SMC903, or the SMC903 identified itself
incorrectly Lo the CPU when il interrurted Try pressins INI and restarting the formatter

INTERRUPT TIMEODUT

*Eid HEE HEHE FHE B HEE BREE HREE RERE
c 0 SMC903 STATUS

No interrurl was received from the controller when it was expected This error is most often caused
bv miswiring the RACKO/TACKO Jumeers on the backplane

FORMATTER DONE
123 HEE OB B B HEEE BREE HEEE REEE
b FLAG COUNT ERRORS

Thisz patlern ic disrlaved uron comrletion. ERRORS is a counl of errors encountered  FLAG COUNT is
the number of bad sectors (serealer lhan or equal Lo the number of bad tracks). If both values are
FFFF, the bad-sector lable has overflowed This indicates either a serious hardware malfunclion or a
VERY bad pack  Note thal the number of errors encountered on each head is stored in HDTAE. If many
errors occur and they are restricted to only & few heads, a drive problem must be suspected

RAM READER
kit FREE BREE REEE  BERS R BERE BRER O EREE
E RAM ADDRESS (ADDRESS+0) (ADDRESS+1)

The stand-alone RAM reader mav be starled al ils besinning to read oul the contents of the control-
ler“s RAM buffer. Two brtes are disrlaved al a lime, tosether wilh the address of the first bvtle
Press RUN rereatedly 1o ster throush successive addresses.

DRIVE STATUS
31 R BERE BREE HERE HEHE  REEE BREE ERES
F DRIVE # STATUS

If this displavy arpears for anv lenathy period of time, it indicates a status eproblem  Most likely
causes are: read-only switch on with writling redquested; drive desaledi non—existenl drive selected
cable or terminator nol prorerly plussed in

DIAGNOSTIC FORMATTER 3. &
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05/732 NMT

The ZMCP03 conlreller mav be used with 0S/32 MT ROZ by makins the entries to the CUP/3Z ineul as
srecified in the 0S/32 driver listine and addins the DCE and driver obiects to the driver library

The DCE must be first.  Alternatively, CUP/32 may be first directed to the standard driver library.

When 11 encounters the end of the library it will pause with an EOF or end of volume messase. Close
logical unit 4 assisn il to the SMC903 DCE obJect file, and continue. When the end of the DCE is
encountered, CUP will pause asain Close losical unit 4, assisn it to lhe SMC903 driver obiect and
conlinue

The lipe of drive Lo be used need notl be specified al SYSGEN lime; it is determined by the driver
wharn  the drive 1is MARKed ON by the operalor for the first time. When the system is first loaded, or
when & new Pack with a different marring faclor is loaded: the driver will reiect all 1/0 requests ex-
cert @ read of seclor 2ero, which the MARK ON command will do. This means that in order to run
DIZCINIT, the drive musl be MARKed ON and then OFF, or DISCINIT will terminate with an I/0 error

Driver assembly orlions include wuse of the SELCH, ISR or NSU operation. and read-check offset. The
read-check oftfsel orlion allows the drive’s heads lo be offset durins a read-check oreralion to make
err-or-  detection more likely. Il is setl accordina to the instruclions for setlins OFF1 and OFFZ in for
formattler. Setlins NSU allows the driver‘s interrurlable routines to run at hisher priority.  Settlins
ISR lets the driver run as an interrurl service routine (ISR) rather than an event service routing
(EZR), thus aveidina the svstem overhead of starlina up an event service. ISR should not be wused if
vers fash interruel response 1s necessary

While the DCE is identified with device code 063, the actual device code assembled inte the DCE is
054 This 15 for proper oreralion wilh the Interdata disk utilities, which become confused when con-
fronted wilh an unfamiliar device code. For similar reasons, a fake seclors rer tlrack enlry aprears
in the DCE, and the real one is in a new location at the end of the DCE.

Revizion FO supports Cartridae Module and Mini Module devices (CMD/MMD). Since for simrlicily all
DCEs are assembled to be the same, a new svzaen sler is necessary to customize the DCBs for CMD/MMD
devices.  These devices are characlerized bv beins losically notl one, bul two devices. CMD devices
have beth fixed and removable media; MMD devices have special head-rer—track areas. Two DCBs exist
for- each one of this class of devices. One DCE is normal, and the olher needs special treatmenl. The
srecial  rortions of these drives is accessed by sellina special bits in the cvlinder and/or head num-
berz. Also when twe DCBs refer Lo Lhe same device, thev must know about each olher in order to avoid
interference

To surrly this information in the DCBs, MiniComruler Technolosy has writtien a prosram to modify 0832
imazes {on disk) according to special additional information in the CUP input file  The name of this
prodram 1z "VMR". VMR take:s as inrul dala written on CUF input lines surrounded by ansle brackets
CUF treals thiz data as & commenl  Descrielive informalion is placed on the line containing the
device definition

The first VMR arsument (within the anale brackels) is the device tvyre, as is used by the formatier
The second arsument ic the name of another device. If the second araument is siven, the two DCBec are
hooked tosether. Thus for CMD surrort the CUP inpul lines misht be:

4 CMDF:, 074,063, 1 {1E,CMDR: >
# CMDR:, 074,063, D

Note that “CMDR:* needs no sepecial treatment since only the fixed media portion of the CMD ("CMDF:*)
reauires srecial bils for access.
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0S/16 MNT2Z RO

The SMC302 controller may be used with 0S/14 MT2 RO! by using the MiniComeuter Technolosy SYSG. CSS com-
sand to perform the syssen The suprlied prosram POSTCUP edits the outpul of CUP16 for MCT control-
lers. In assembling the disk driver, support for drives notl used may be eliminated by setling Llhe ae-
prorriate TYPn raramelers 10 0. The driver automalically determines whether a selector channel 1is
present (if specified in the CUP DEVICE statement) and makes dala transfers accordinsly

Packs to be used under 0S/16 MT2 must be formatled witlh the formatler’s 0S5 flas set to 0001, The mar
factor is wused. and should be chosen after considerins the particular aprlication. A mar factor of
0007 seems 3cod for a 7/16 with a TS0 and no selector channel. A larger mar factor would be used with
a T80 or T300, and a smaller one with faster CPU’s or with a seleclor channel.

To perform a system seneration, the driver obiect must be in a file named TDCDVRi6. OBJ and the CUF in-
pul statements must be in a file with the name CUPlcsid  Giving the CS5 command SYSG osid causes a
compele sriem generalion Lo be rerformed. The outpul of CUP, which does not know about the MiniCom-
puter Technelosy controllers, is editted by POSTCUP (supplied by us). The EXEC, FMGR and CMDF modules
are assembled, and a srslem imase is generatled by TET. CUPQosid (outpul of POSTCUP) remains, as do
EXEC. SCT, FMGR. SCT and CMDP. SCT.  The new operating system imase is left in OSléosid For examele,
with CUP inputl in CUPIMCT 101, the command SYSG MCT. 101 will senerate CUPOMCT. 101 and O0S16MCT. 101.
The alternative command SYSGX osid should be used in systems wilh no printer. '

DEVICE 54, 7n, TDCn:, F0, 70 “name"”

where the low order two bils of n is Lhe drive number (0-3), FO is the selector thannel address, and
70 is the controller addresz. The mav be chansged: of course. If the controller is not to be plussed
in under a selector channel, the controller address mar be substituted for the selector channel ad-
dress. The device name is enclosed in double quotes and is serarated from the controller address by
exactly one blank. We usually use TD1, TDZ, etc., bul anv name of up Lo four characters may be used
including DSC1, DSCZ ete. if ther are nol used for other devices.

The DEVICE statemenl for a floppy disk is:

DEVICE 48, 9n, FOCn:, F0, 920 "name"
DEVICE 49, 9n,FDCn:,FO, 90 "name”

Device code 48 is used for sinsle dencily and 49 is used for double density. Althoush a selector chan-
nel is nol normally used with a FDC203, the controller mav be plussed in on a SELCH bus, in which case
the selector channel must be specified Otherwise, chanse the FO to the controller address. Our stan-
dard names are FD1, FD2, etc.

EXAMPLES:
DEV 54,70, TDCO:, 70,70 “SMi*
generales an enlry for a drive without a SELCH which is drive O on a controller with a device address

of 70.

DEV 54; 711 TDCI:.70. 70 "SM2*
senerales a second drive on the same controller.

~
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DEV 54,70, TOCO:,FO, 70 "SM1"

senerales a drive whose controller shares the busy flas of the SELCH and which may therefore use the
SELCH

The outrul of POSTCUP must be specially editled if dual-spindle floppy drives such as the Diable 12
are to bz used Contact MiniCompuler for special instructions.

The standard address for a second SMC is 72. A svstem wilh two drives on one controller and one on
the second and serarale selector channels would be specified as follows:

DEV 54,70, TDCO:, FO, 70 "SM1*

DEV 54,71, TDCO:,FO, 70 “"SM2"
DEV 54,74, TDCO:,F1,72 “SM3"

OPERATING SYSTEMS 6.3
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HARDWARE DESCRIPTION

SECTOR COUNTER & COMPARATOR (schemalic pase D)

The sector counter is comrosed of rirrle counters E3 & F3. The leadins edse of each sector pulse
increments the counter, and index pulses resel it to 0. The outrul of the seclor counter (SECI-
SEC128) is made available lo the software. The sector counter bitls are conlinuously compared to the
requesled-sector resister E!l & F1, and when thev are equal, SEC= is hish. When a new drive is selec-
ted, or a drive has been off line, E7/5 is low and surpresses SEC= until an index pulse from the drive

resrncs the sector counter. SCLR- resels the requested-sector resister in anticiralion of a boolstrar
read.

DRIVE SELECTION (D) A drive-select command is an OC with bit 8 set and the drive address in bitl {5
The drive address is clocked into the H10/9 flirflor. The new drive address is compared to the old
drive address, and if it is different, NEWDR- is pulsed low to let the seclor counter be resvnced
The drive select oneshot F2/12 is rulsed (o select the drive

WH DEV & OC (D)

A WH DEV command loads the accumulator contenls into the resister D1 & D3, which serves as a buffer
redister from which the sector resister, drive bus, and brtle counter are loaded OC commands with bit
8 off are decoded in Lhe selected conlroller by decoder Hlé, and low-sgoing pulses aprear al ils out-
puts. Nole that OC commands 8~15 resel the buffer resister to 0

DRIVE TAGE (D)

The outrut lines to the drive consist primarily of an 11-bit bus and three tas lines that define the
meaning of the bus at anv siven time. The buffer resister contenls alwavs appear on the bus, and the
tas pulses are initiated by CTAG!- (control tas), HEAD'- (set head tas), and SEEK'- (sel cvlinder
tag). The tass are aboul 1.5 microseconds lons. The conlrol tas line is also activatled durins a read
or write (RWREQ), when the bus lines carry such meaninas as head select, read sale, and write asate
The read strobe timing bits and offsel bits are included in the head command for sofiware convenience,
butl must be stored in flirflors, since thev are examined by the drive only during a read

RH DEV! & SELCH READS (A/E. D)

The RH DEV1 command is used ¢ read & word from the RAM buffer. The current RAM byle is alwavs
available on the RAMnn and RAMnnE lines. DR senerates RDRAM!, which sates the byte into the CPU  The
trailing edse of RDRAM' increments the RAM address counter (pase C), which is composed of an 8-bit
counter and a 2-bit shift resister that selects the bank of 256 words beins accessed A selector chan—
nel read looks to the controller the same as an RH DEV! command from the CPU. RAMBZ- inhibils
closely-following DR strobes (and SYNO) until the next brle is ready to be read

WH DEV1 and SELCH WRITES

The WH DEV1 command writes a word into the RAM buffer and increments the buffer address.  DARAM'-
strobes the data brte inte the tri-state buffer Bi-B4 (pase B). The trailins edse of DARAM!-, as
WRAM', initiates a RAM-write cvcle The cvcle is comrosed of two overlarprine rperiods: WRAM- and
DRAM-.  WRAM- is applied to the RAM chips, switching their outpuls to the hish-impedance state  About
125 ns later, DRAM- enables the data buffer, arplvying the data brle to the 1/0 pins of the RAM.  After
WRAM- ends, DRAM- stavs active for about SO ns: to satisfr the data hold requirements of the RAM. The
RAM address counter is incremented at the end of DRAM-. A selector channel write sequence looks the
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same as a fasl sesuence of WH DEVI commands.

CHECKSUM REGISTER (C)

The checksum resister is initially resel to 2ero by RSTCS!- Each lime a word is read from or writlen
in the RAM, it 1is also ‘added” to the checksum register by beins exclusive-ORed with the prior con-
Lentls retated three bils and with one bit of the erior contents {(CS00) inverted  The checksum
resister is read with an RH DEV coamand

The SMC902 adds two byles at a time 1o the checksum resister in a manner compatible witlh twe
successive bytes in the TDC803

READ FROM DISE TO RAM

A read is requested after resetling the RAM address, setling a brtle counl, and issuing a read command,
which <€elz RREZ.  When the disk has finished any pending seek (ONCYL) and the reduested sector has
beer found (SEC=), the trailins edae of the sector pulse sels RSF (read sector found, prage A).  The
read command resels the buffer resister. RWREG enables the control tas and the head-select bus line
RSF enables the read sale bus line after a delay to allow for mechanical tolerances. After the delar,
a search is started for the read svnc patlern (X“A%°). The patlern is delecled by the sale ES (rase
B). Data bits are shifted into the read shift resister D2 & D4 by the disk’s clock.  When the sync
mark 12 found, the next bit clock turns on RSYNF (read svnc found), which in turn enables the bil coun-
ter. AL the lasl bil of every bvle (halfword), the bitl counler H1Z seneratles BIT1S, which causes the
tri-state buffer C1-C4 Lo be loaded with the new bvte at the next bit c¢lock  BITIS also sgeneratles
WRAM:,  and the new halfword sels wrillen into the RAM as for WH DEVI, described above. When the brle
count is salisfied, WCUP turns off RREG, which turns off RSF, which turns off RSYNF. BUSY is also
turned off. The Pprosram can now resel the RAM address counter and read the data from the RAM with
RH s or the selector channel. :

The byle count crecified by the software must be even
WRITE FROM RAM TO DISK

Awile 15 initiated similarly to a read A delav (WDLAY=-) is enforced between WRED and WSF to allow
the head-select to stabilize before turnins on the wrile sate. WSF 15 also surpressed if the disk’s
read-onlv status line is aclive WSF (wrile sector found) enables the bit counler and the write sate
bus line Evervy 8 (14) bits, BITIS causes anolher brte to be clocked into the write shift resister C&
% U5 on rage B and the RAM address Lo be incremented The disk-supplied bit clock shifts the data
serially outl to the disk Onlv one of the write dala drivers is enabled at anv one lime

ERROR:

Two errors are directly delected by controller losic. OFLO is caused by the occurrence of a seclor
mark durina a read or write before the bvte counl is counted down to zero. This is senerally due to
failure to detecl the read sync mark, lo improper drive sector jumperins, or to an excessively hish
bvtle countl.  TIMEDUT 1is seneraled when 2 requested operation (read, write, or seek) is not comrleted
within 2-3 seconds. For examrle, TIMEOUT would be senerated if a write were allemrled on a read-only
drive.  This would be considered a software error, since the prosram should have checked the read-only
status bil before reauesting a write

BOOTSTRAF (R)
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Closine the bootstrar contacts (J3) after SCLR causes sector 0. head 0, cylinder 0, drive 0 to be read
into the RAM. Once the boolstrar is trisgered and drive O is ONCYL, BSPHD pulses and turns on BSRTL
Theze sisnals are sent to Lhe drive lo cause a recalibrate to crlinder 0, and to resel the head ad-
dress resister.  When ONCYL- hapeens as a result of the recalibrate, BSRD- causes RRER, and a normal
read ensues. A brle count of 4076 is imrlied by the resetling of the brle counter, so a sector
overflow (OFLO) wusuallvy causes WCUP. The autoload command issues BSP2'- and BSPZ!- resets the bvte
counter, Lhe RAM address counter, and OFLO. The autoload instruction then reads the RAM contents inte
memory startline al localion 0080, Since the autoload is a brle-oriented instruction, special
provision must be laken wilh the SMU703. See the 0S/16 and 0S/32 boolstrar in the formatler for an ex-
amrle

CPU and DRIVE
ins of the operation of both the CPU and the drive is necessary to thoroushly understan-

di be
dins the SMC903. Read chapter 5 of the Inlerdata User’s Manual and the areropriate drive reference
marual. More CPU informalion can be found in ils Maintenance Manual.

HARDWARE DESCRIPTION 1.3



MCT SMC200/TDCS800O SERIES DISK FEATURES

COLUMN HEADINGS

Te Cd Disk specification lvyre code used by formattler prosram
Mf Manufacturer of disk drive.

CC Calcomp CDh CDC MX Memorex AM Ampex

MD Micro Data OK Okidata FJ Fujitsu KN Kennedy
Model Disk drive model; name and unformatled size in Mesabries.

RMV indicatles a removable pack in a dual medium drive;
FIX indicates a fixed pack:, or fixed heads.

Hd Number of usable recordins surfaces (Heads).
Cvl Number of cylinders (Seek positions).
Pm Bt Number of null byvytes and svnc code which preceed the sector data.

Brtes Track Number of bvtes per unformatted track
The followins are rerorted for 2 standard sector data sizes.

Our Hed Number of non-data (over head) byles reauired rer sector.
NSC Number of sectors per track

Size MBls Total disk caracily in Mesa-Brles.

SS17 Number of bytles actually allocated to each seclor.

To compute the parameters for non—-standard data sizes proceed as follows:
1) Compute MSIZE the minimum reaquired sector size:
Add the “0Our Hed' per sector o the desired data brtes per sectlor.
2) Compute NSC the number of secltors per track:
Divide *Bytles Track' by MSIZE, discard anv remainder.
3) SSIZ is found by dividins *Bvytes Track® by NSC.
€S1Z, or a simeple modification of it, mustl be setl in swilches or by
strarrins in most disk drives.

DISKSIZE (11/01/78)



MCT

SMC20O0O/TDCS800O SERIES DISK FEATURES

| NOVA B INTERDATA-——-1

I 512 Brtes/Sect || 256 Brtles/Sect |

) H |

Te Pm BrtesiOur Size 110ur = Size !
Cd Mf Model Hd Cr]l Bt TrackiHed NSC MBts SSIZ!IHed NSC MBts SSIZ|
1 CC T25 S 407 38 13840 60 23 24.0584 58 42 21.9 320
2 CC TS50 O 815 38 13340 40 23 48.0 584 S8 42 43 8 320
3 CC T80 S 815 52 20160 86 33 68.9 610 84 59 61.5 341
4 CC T200 19 815 38 13440 40 23 182.4 584 58 42 16465 320
4 MX 677/200 19 815 38 13440 60 23 122. 4 584 58 42 166.5 320
S CC T300 19 815 58 20160 86 323 261.6 610 84 59 233 .9 341
é CD SM/40 S 411 358 20160 86 33 37.4 610 84 59 31.0 341
7 CD SM/150 19 411 58 20160 86 33 131.9 610 84 59 117. 9 341
e MX 677/100 19 411 38 13440 60 23 92.0584 58 42 84 .0 320
9 MX 601/25 4 350 22 17920 40 32 22.9 360 38 &0 21.5 298
10 MX 601/50 8 350 22 17920 40 32 45.9 S60 38 460 43.0 298
11 MX 601/735 12 350 22 17920 40 32 48.8 560 38 60 64.5 292
12 MD REFLEX/12 2 350 22 17920 40 32 11.5 560 38 &0 10.8 298
13 MD REFLEX/37 &6 350 22 17920 40 32 34.4 560 38 .60 32 3 29¢
14 MD REFLEX/62 10 350 22 17920 40 32 57.3 560 38 &0 353.8 298
15 CD SM/80 S 823 58 20140 86 33 69.5 610 84 359 62 2 341
16 CD SM/300 19 823 58 20140 86 32 264.2 610 83 359 226.2 341
17 OK OKIDATA/1Z2 2 339 32 18560 40 32 11.1 580 358 59 10 .2 314
18 OK OKIDATA/24 4 339 32 18560 &0 32 22.2580 58 959 20.5 314
19 OK OKIDATA/37 & 339 32 18560 60 32 33.3 580 S8 59 30.7 314
20 OK OKIDATA/49 €& 339 32 18560 460 32 44.4 580 358 59 41.0 314
21 OK OKIDATA/&1 10 339 32 185460 40 32 S5.5580 58 59 S51.2 314
22 OK OKIDATA/74 12 239 32 185460 60 32 64 6 580 58 359 61.4 314
23 CD MMD/12 2 320 58 20140 84 33 10.8 610 84 59 9.7 341
24 CD MMD/25 4 320 S8 20160 86 33 21.6 610 84 59 19.3 341
25 CD mMMD/2Z 10 411 S8 20140 84 33 462.4 610 84 59 62.0 341
26 FJ SOME 3 815 28 20420 446 3b4 451 568 44 &2 42 6 301
27 CD CMD-RMV/1&6 1 808 58 20140 846 33 13.7 610 84 359 12.2 341
28 CD CMD-FIX/16 1 808 53 20160 846 33 13.7 610 84 359 12 2 341
27 CD CMD-FIX/43 3 808 58 20160 86 23 41.0 610 84 59 36.6 241
30-CD CMD-FIX/80 5 208 S8 20140 86 33 48.3 610 84 59 61.0 341
31:AM 160ME S 1645 S8 20160 86 33 137.0 610 84 359 124 2 341
22°CD MMD-FIX/.9 ‘4 12 58 20160 ©6 33 0.81 610 84 5% 0.72 341
32 CD MMD-FIX/1 S 10 S8 20160 86 33 0.84 410 84 359 0.76 341
34 CD MMD-FIX/2 S5 20 S8 201460 86 33 1.67 410 84 59 1.51 341

37

KN S5200/14 1 700 58 20160 86 33 11.8 610 84 59 10.46 341
KN 5300/42 3 700 52 201460 846 33 355610 84 59 31.7 341
KN 5300/70 S 700 58 20160 8¢ 33 59.1 410 84 59 52 9 341

DISKSIZE
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SMC03/TDCB03 SUPPLEMENT

CDC CMD and MMD SUPPORT

Revision FO of the disk driver (TDCDVR32) surrorts Cartridse Module and Mini Module devices
(CMD/MMD).  Since for simrlicily all DCBs are assembled to be the same, a new syssen ster is necessary
to customize the DCBs for CMD/MMD devices. These devices are characterized by beins losically not
one: bul two devices. CMD devices have both fixed and removable mediai MMD devices have srecial head-
per-track areas. Two DCBs exist for each one of this class of devices. One DCB is normal, and the
other needs special treatment  The srecial rortions of these drives is accessed by setling srecial
bits in the crlinder and/or head nuabers. Also when two DCBs refer to the same device, ther must know
about each other in order to avoid interference

To supply this information in the DCBs. MiniComruler Technolosy has wrilten a rrosran to wmodify
0532 imasges {on disk) accordins to serecial additional information in the CUP ineut file The name of
this rrosram is "VMR". VMR takes as inrut data wrilten on CUP inerut lines surrounded by ansle
brackets. CUP treatls this dalta as a commenl Descrirtive information is rlaced on the line con-
taining the device definition

The first VR arsument (within the ansle brackets) is the device tyre, as is used by the format-
ter. The second arsument is the name of another device. If the second argument is siven, the two
DCBs are hooked tosether. Thus for CMD suprort the CUP input lines misht be:

4 CMDF:,074,063,D <1E,CMDR: >
# CMDR:, 074,063, D

Note that "CMDR: " needs no special treatment since only the fixed media portion of the CMD ("CMDF: ™)
requires special bits for access.

10/02/78 WR903
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