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1.8 SCOPE

This document describes the features, functionality and
spe=cification of SC2111E, the DISK/TAPE controller.

2.® GENERAL DESCRIPTION

SC2111E is a high pErformance, micropProcessor—based,
3ingle  board controlier capable of control ling a maximum
of four S 1/4 " hard disk drives and an ARCHIVE'S SIDEWINDER
cartridasse taps drive, Sith2r 3020B or 29045B.

Trea control ey board is designaed to be sasily integrated
LD the systanm. It aiso significantly reduces the traditional
‘nteraction with th= system CPU for controllsr opevations and

automatically handles the disk and taps media defects.
SC2111E is the Extended Series, which is 2sauippad With

define disk paramesters command to allow the controtl le2r interfacing
to all STEOE interfacs compatible disk drives.

2.1 PRODUCT FAMILY

SC2111E controller can intsrface to a variety of disk and
tape drives. i

—— e e S — —— ——————————————— ———— — —— {——{— — — —— - t— ——————

! ! § Archive's !

' PRODUCT ! Up to 4 disk drives! Sidewindear !

! ' from ths group '3P20B or SB4SB !

i ] ) i

! 1

! SC2111E X X !

] ]
Device Carpaczity

Disk drive sroups

Seagate STSOE €. 38 Mbytes 153 cyl. 4 tracks/cyl.
Szagate ST412 12.76 Mbytes 306 cyli. 4 tracks/cyl.

A1l drives of STSRE

Tap= drive @
SOZOE or Cipher Quarterback 20 Mbytes 450 Ft. 4 tracks
SB45SE 45 Mbytes 450 Ft. 9 tracks
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TAPE READ-WHILE-WRITE ERROR CORRECTION
The controller performs a read-while-write on tape during
backup operation and will rewrite any blDcks in error.

TAPE RERAD RETRY CAPABILITY ON RESTORE
The controller automatically performs read retries on any
data bIock in 2vrory during restore operation.

MAXIMUM UTILIZATION DF TAPE CAPACITY

i al lows users to appPend more files on the remaining
POTrTioNn OFf th2 cartridgas aftsr pOoweyr—down, removal of
cartridgs, or other interruptions Ccausing misalignmant of
the rsad head in the tTap2 drive. Thersfors utilization of
a whole cartridae is warranted.

RETRY CRPABRILITY ON DISK OPERATIONS
Automatic vretries are built in the controller in
the event of sesk, read Or write errors encountered.

INTEGRAL TAPE DATA SEPARATOR

ODn board data ssparator circuitry for the str2aming taees data.
STATISTICAL COUNTER FOR TAPE ERROR

A two—byte statistica! cCounter for tapes rewrite or re—read
Brrors is maintained in the controllsr. These information al lows
the system to monitor any degradation in tare quality of th=
Zartrigdgs and ths taps dirive.

DIRECT TARAPE READ ACCESS

The control ler Provides direct read access to the taps

by th= h2St Without go2ing through the disk drive.

NON-STOP STREAMING

The controaller is designsd to handl2 non—-stop taps streaming
aoperation at 98 IPS under nominal conditions.

DATA ERRDR DETECTED AND CORRECTED

During disk data transfe=r, the controller with on board ECC
Ccircuitry can detect 11 bit burst 2rvror and correct 4 bit
=I"ror burst.

BAD TRACK HANDL ING

Bad tracks on disk may be assigned to have alternate tracks
s2 that hard defects arse masked off from the system. The
controller will perform the avtomatic se2k to alternats
tracks on =2ncounta2ring any defective tracks.

LOGICAL ADDRESSING TO DISK DATR

The sectors on the disk are addressed logically using
IDgical address bytes instead oFf cylinder, h2ad and s=ctor
phyYysical locations.

LOGICAL UNIT NUMBER

Rll disk drives are accessed by I0gical unit number
indepaenda2nt Of the physical pOrt CconnNe2ctiOns.

(4
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OVERLAPPED SEEK

In multiple drives environment, the host can issue sesk to
next drive without waiting for the current drive to complets
its s22k oP2ration.

IMPLIED DISK POSITIONING DURING DATAR TRANSFER COMMAND

For data transfer commands requiring new POsitioning on the
drive, sesk, head seslect and track verification are
performed automatically by the controller.

AUTOMATIC HEAD AND CYLINDER SWITCHING

For data transfer commands involving muitiple sS=2Ctors
across track or cylinder boundarie@s, the Controlber auton-
matically switches to the next head or seeks to the next cylindsr
respectively. The new track is also verifisd 1o have the Corvect
cylinder and head bytes in the ID fiesid.

MULTIPLE SECTORS BUFFER
On board S2Ctov buffer is us=2d to pravent data OVETrTrun
during disk/host, disk/tars or host/tapse data transfers.

FAST COPY COMMAND
Fast diSk copy is imPlemented by concurrent multiple sectior
transfer batween source and destination devices.

DEFINE DISK PARAMETERS

Definable disk param=ter allows the controller to intarfaces
with all present and future interface compatible disk
drives.

DISK CARPACITY INQUIRY
The host can send disk capacity inquiry command to find out
the maximum logical address of the sepecified disk drive.

SEEK PROGRESS INQUIRY

The host can inauire about the comelestion of the Previous
smek command. This is seecially useful in overlaepsd seek
opEration.
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COMMAND DESCRIPTION

The

numbear
control

Bl

initiates
descriptor block (CDB?

the block contains the
Depending on this byte,
pret the following bytes as
address,

constant,

of bloIZks TD b=
flag and =2t.

the commands by
O the controller.

The control sy Will further
iDgical unit numbear,
transferred,

The following is ths command summary:

CLASE

SNSRIV RNENENNES

b et s

mnmm

OPCODE

(1%
21
oz
(7 )3
24
% b
BE
@7
28
29
oA
@B
ecC
@D
BE
QF
10
11
12
13
14
15

o0 ¥
21 #
2 ¢
A

-

Q4

COMMAND

Test drive resady
Rezcalibrate

Request syndrome
Request s=nss

Format the drive

Ch=zk trach format
Format a track

Rzssrved

Rzad blooks

Ressrved

Write blocks

Seak

S2i12ct tape track
Rzs2rved

Format bad track with alternate
Erass the cartridas
Request statistic
Position to o2nd of file

Disk capacity inauiry
Controllier typPe inauiry
Smek Prog9ress inquiry

Maximum tape track inauiry

Copy from disk tio disk
Rezstore

Backup

Read file from taps to host
Rzad taps file header

Resesrved
Reserved
Defirne tape drive typs
Define disk param=ters

passing a
The first
zlass and oP code of the command.

command

byte oOf

inter—

logical
interisave

addvress



COMMAND DESCRIPTOR BLOCK DEFINITION:

The host passes commands to the controlier througsh command
descriptor block (CDB)y which cOnsists of 2ither SiXx bytes
or twelve bytes depending on the command class.

The first byte of the blDIK always dennotes a class code
arnd an oesration cod?2.

B=cause of variation of formats in commands, refsr to
Section 4.2 for =2ach command’s CDB format.

LOGICAL ADDRESS COMPUTATION

The physical addresss to jogical address conversion is as
followings:

LOGICAL ADR = (CYL =» HDCYL + HERD)» # SECTRK + SECT
wher=: cYL = cy!linder address
HEAD = head address
SECT = sector address
HDCYL = numbery of heads p2r oy lindeyr
SECTRK = number of s=ctors Per track

Bit @ of Io9ical adr byte @ = th2 least signifizcant bit
Bit 4 of Iogical adr byte 2 = the most significant bit

BLOCK SIZE

Data transf2rrad by the controller are in bt ockS.

1 block = 25& bytes
1 s=ctor = 1 biock
i disk track = 3I& sectors



4.2

COMMAND

Class 0O

opCode

DESCRIPTOR BLOCK FORMAT

7]%] Test drive ready — Selects drive and tests i f
it is ready.

CDB
Wl s S W
SRS R TR R o e
SOl TG g e
: o o 2 © @ @ © ©
S A e
PO I S L M
s o o o © © © o @

opcode 01 Recalibrate — Positions the head to track @ and
rEsets 2rror status on the drvive.

CDB
P e AR N B
R I e T
27 e b R
2 —6———6—_‘6_—-6--—0 B— @—— 2 i
gl TR e IR g g
PR e R
O I e

MBS st



opizode oz Reqguest syndrome sense bytes - The controller
sends the bit offs2t position and sy nd rome
response upon Ssystem reauest for data field
Srror Corr2ction.

e S S S St e i S S R DS AU S, W O S S S e S S SO,

———————————

1 { LUN ) 2 2 o 2 2

s B ® 0 @ & B8 B U
s TR e e A e e
i m BB W R ® Al
e R

2 Syndrome Sense bytes definition

byte B M. S. bit offs=t
i | SEL B Bt ! ! syndrom= bits
! offs=t : '

Note: If the 4 Syndrome bits returnad are all
zeros, it mEans the ervor occourved in
ECC bytes of the data field and no
correction is neaded.



- This command must be
issued immadiately after error detectsed
{ The host detects error by checking the
—COmMPOSsite errovy bit of completion status
byte J.
The 4 bytes response further explains the
type oOf 2rror.
CDB
e = 5 4 3 2 3 7]
byts @ 2 2 7] 7] %] 2 1 1
i SR T 2 @ 2 2 4]
2 2 7] @ %] Q 2 2 74}
bt %] 2 7] 2 7] Q 2 74]
4 @ 2 2 04} 2 74} 2 2
S 7] "} %4} 74} 7] 7] 2 2
4 Sense bytes definition after disk error -
Iogical adr 21,0 onily valid when bit 7 of
byte @ is s=t.
7 & S 4 = 2 1 2
byte @ block! 217 ror : error code
addr ! type '
valid! !
1 £ LEN > IDgical adr 2
2 logical adr 1
> logical adr @

Request sense bytes




4 Sernse bytes definition after tape related =2rror
( i.2. tap= full and missing block 2rrors )

———————— — ————— ——————" —— — . {—————— {— o——

byte @ @ ' =vrovy typs ! 2y ror code

—————————————————————— — ———— — {— —————

2]
%
o
L 4

ot
]

=

(d
3
w
<

ct
1]

]

————————————— ——— ——— —— ——— ——— —— ———— ——

* = this 21-bit counter contains the number of
blocks that have besn sucessfully
saved or restored when tape full or
Missing block 2vror was detected

opoode 04 Format drive — Formats the whol2 disk.
Refzr to Track Format s=ction in this
document. To obtain the best performance
of taps data transfevr. the user should
use interieave constant of BB (11 in decimal).

CDB

e ———————— ———— —————— — — T — — T— ——————— —

— e s ———————————————— ———— —— {——— —— —

1 ¢ LUl 2 2 @ 2 2 2

g g o Rl .
s © © @ @ @ @ © ©
N R R S
s © 2 o @ @ @ ° o

10



opCOde

byte

oOPpCOde

byte

opCode

25

CDB

"

“

(4 .

2E

CDB

2

rJ

&)

w

o7

Check track format — Checks the format
the track for correct ID field and
interiesave constant.

e s e s e e e e e

Iogical adr 1

e — o — — — ————— — T — . e o o S Tt

iogiczal adr @

inter jesave constant

on

Format a track — Formats a singl= track.

D e e e T

ID9iizal adr 1

logical adr @

Reserved

11



opcode e Read blocks — Reads the specified number oOf

blocks starting +From the given Iogical
address.
CDB
S R e e
byte @ —6—_—6—— 2 7] 1 —6‘ 2 2
1% kM Y lewieel v 2
2 " lewiear agr 1 A
3 tosical adr @ IR
B i R num;;: Df_;locks ———————————
S _:--;;__—6__—9 D--—G _;-——5——_
* = Disable retry flag
## = Disable data corrvection flasg
opoode @9 Res2rved
opc-ode BAR Write blocks — Writes the specifi=2d number of
biDzks starting from the given 1ogiczal
address.
CDB
Y & 0® a4 3 2 1. @
PRI O e S
1 4 LN ) . toeves) wdr 2
2.0 ' gomies sde b &
- SRR P prisg
MR ;;;ber of blo;;; ——————————
s % Wos s s e

*» = Disable retry flas

Note: P2 in byte 4 ( number of blDcks byte in
class @ ) is eaquivalent to FF + 1 = 25&

[y
8]
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opcode 2B Seek — Seeks to the specified cylinder and
immediately returns completion status before
sesk complete. This al iows overlap seeks in
a multiple drives 2nvironment.

CDB
R R s G W
sie® WM B B 1wk &
1 _:_—CGN > Iogical adr 2 3
2 R
B O

* = Disablie retry flas

opcode OC Select tape track — Returns the tape to
Besinmming of Tap2 position and s=lects
th2 starting track #. For spiliit tape drive
mDd2, the starting track # is =2ither 8, 2,
4, or €. For the whole tape drive mode, the
starting track # should b2 always 0.

e e e

starting
track #

Note: Since the controller can only interface to one
Archive tape drive, th2 two—-bit TP LUN should
always be D@ in all CDB's.

//l";:'/:’é' 2 _5? ,{.('f ";;-,f‘{ P07 Hon s 76 Eﬂ: B

/
&



opcode @D

opcode QE

w

Reserved

Format bad track with alternate address -
This command s=ts the M.S. bit of h2ad bytle
it I.D: field to indicate it is a bad

and writes the given alternate address into

the first two bytes of the data fielid.
This op=ration is done on all

bad track and it is assumed at | =ast one
s2Ctor is agood =2nough to hold the alternate
address. Ref2r to bad track format section in

this document.

#% RAlso note this is the only command where

address given in the CDB i s in terms
physical address instead of l1ogical. #F
& € s 4 i 2 1 7]
(%] 7 74} 2 1 1 1 7]
TARNEE L @ 7] 7] 2 74}
bad track ! M. S.
head adr ! cyl. adr
L.S. cylind2r adr
alt track ! M. S.
head adr ? cyl. adr
L.S. cylind=er adr

————— ——— ——— —— > S - S S S S S S S S S S S S S = e

14

track

sectors of the

the

of
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opcode  OF Erase tape — The controller erases the
whole tape and pPositions the taps2 to
Besinning Of Tape ( BOT ) position
when finished.

CDB ¥ ) S 4

“

S
S
S

byte 0 ] 2 2 2 1 1 1 1

1 2 2 2 7] 2 "4} 2 2

2 2 7] 74 %) 2 2 7] 2
3 2 74} "4} 7] 7] (7] 7] 2
4 (TP LUN) © 2 7] 7] 7] 2
S 2 "/} 2 7] @ 7] 7] 7]
opzode 10 Re=quest statistic — This command is issusd to

inauire the number of re2write counts after
backup or number of reread counts after restore.

The control l2r re2turns 4 byts response upon this
request.
Gop TR % & % 2 4T &
DOPRE L e e
i © © © © © ® © ©
2. R e W e
5 2 © © © @ @ @ @8
4 TPLIM E © ® © @ @
s #. % 8 @ 9 W & @
4 byte statistic response definition

——————————— — — — ———— —————— ————— ————

byte @ 2 ") 2 7] @ @ 2 7]
1 iwumY O ® & B 8
5 culieTAB B TebRe coumny svan 1
3. reMrite or revess count byt S

15
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Position

to End of File

- The

controller

positions the tape to the end of the fil2.

e aollt SETRE ®
g G e e
% & & k¢t W
-;-——6__ 2 _—B (7] 2 0- 2
—B-—-B—— %4 B 7] 2 D—-_B———
:;;—ED;;_—::TL R
PR e e

# = Tape retension flas

$ = Suppress BOT flass when s21,

pPoOsSitioning

1€

avoid BOT
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opCode 12 Disk Capacity inquiry — This command al lows
the host to inquire about the maximum 109ical
address existing on the specified disk drive.
Th2 controlier will return 4-byte reasponss
to the host.

CDB

R R e BOoR g e

LR W@ g 1 WO e
Ta s T ee

2 ' we ® 6w O

o T ol e T e

4 ® @ 8 @ B @ O ©
U RS

4 byte responss

e g e

bvte® @ @ © @ © 2 B 9
1 ¢ LUN ) Max tosicai agr 2

2 Max. lesical adr 1.

$0 o Wew iewvest hav ...

Note: Maximum IDgical addr=ss bytes reflacts the maximum

capacity Oof the drive as dictated by the max cylinder
adr and max head adr. Thersfore, the actual Caracity
would be smaltlier if there ars some2 bad tracks =xisting
in the drive.



opcode

CDB

byte

2

wm

13 Controtltler Type Inauiry — This command allows
the host to inquire about what Class and Typ2
this controliler and also what revision of th=
firmware in it.

The controlier will return 4-byte response2 to
Tthe host.

* 0 b B e e R
. & € 0 9 e eB
o R T i e
e T
—a e v ue e
4 byte respPOnse ;

% BB a 3 2 ¥ &

¥ {0tmer remerved bidk for <lasmes)
e vehiir B,
"""""" e
THentrorierts BickuRes Yavision

# = 1 for SCZ111E
control ler tyee byte = 21 hex  for SC2111E

18

of



opZode

CDB

byte

4]

r

“

14 Seek progress inauiry — This command al |l ows
the st tOo irnQuire about the seek PIrOIrass

on the disk drive. This is wuseful to
determin®  if the last overlapped sS2=k has
been completad.

The controller will return 4—-byte response

to the host.

s e e s i s e e s e v o S o e v o e e S e o e i e e e i

—————— —————————— —————— —— — — — —————

* { Resarve )
{ O EEN ) Reserve
Reserve
Reserve
*» = if s2ty, the s22k still in Progress

= if resst, the s22k is completed

is



opCode 15 Maximum Tape Track Inaquiry = This command
echoes back Maximum Track Rddress and Tare
Drive Type to the host, as previously defined
by the user in ' Define Tape Drive Tyee '’
command.

The controller will return 4-byte response
to the host.
CDB
S R F 4 T 2 1w
P v W R
¢ R e e
- @ o o @ @ o © ©
T R W
P
ol g e B, B
4 byte rasponss
S & 8 &4 3 2.3 W
R B R R
A EL e
2 Wawrmuk TARR Traok PEdress
% e i Drivh T .
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Cilass 1 Commands in this class are 12-byte l1ong
opcode B0 Disk Copy = This command copPies th2 data blocks
from the specifiead source disk starting

Iozation to the spa2cifised destination disk
starting location. The number of data bloIks
to be transferred is specified in bytes 7-9.

CDB % = S 4 3 2 1 2

byte 0 7] 7] 1 2 2 %4 @ "4

1 {(src. LUN) togical adr 2

B R e
RO o S
4 ddst. LUNY  losical aar 2

g TR AT
B e R i
7  numbsr of blocks byte 2
€  number of blocks byts 1
9  number of blocks byts 8
12 © © © © © © © @

i W Me® @ 9 €W W

» = Disable retry flas
#% = Disable data correction flas

8]
-



opCOode

byte

21

W M

»

o0 @ SN 8 o;

Restore - This command restores the tape data
specified in tape file ID # into the Disk from
starting disk logical adr. The number of
bilocks to be restored is seecified in bytes

7-9.

Bytes S and € are the biock offss=t. This
allows th2 controlier to skiP a cCc=rtain

numbeyr OFf blocks before reading the tape.

In Oother words, the uS2r cCan randomiy acess

to the file. But the user should be aware

that the maximum offset is 65,536 biocks

whare the maximum number of bIOIKS in the

file could be gresater than this value.

Refer to Section 11.0 for restore
op2rational description.

D e e e i e

e o e o e o s e e e e o S e e o s e s e e o e

Iogical adr 1

(TP LUN> file I.D. number

tape r=ad block Dffset byte 1

tap2 r2ad block Dffs=2t byte 0O

numb2r Of blDIKS bytse =2

numbayr Of bloIZKs byte 1

P e e e

number Of blioZks byts @

—— e - o ——— — . o ————— . ——— —— ———

#* = Taps retension flas

$ = Suppress BOT flas? when set, avoid BOT
positioning

% = Re2ead next N block fl1g9) if this is set,
the controller WILL IGNORE File I.D.
and block offs=t, assuming to read from

tThe position Of the current file.
# = Disable retry flasg

")
)



opcode B2

CDE

m a0 &«

~d

U]

1@

11

Backup — This command saves the disk data from
the starting disk ID9izal adr into the tape.
These data are written onto the tape as a
tap= file and the file is also given the file
ID riumber specified in the CDB.

The number of blDCks tD be saved is spe2cified
in bytes 7-9.

Refer to Section 11.0 for the bachkup
operational description.

e e e e e e . — —— e

——————————————————— ———— — —— — ——— ———

Ingical adr 0

(TP LUN> fite I.D. number

e s e i e

e S s e o e s o o e o S T o S s e s o e

M)
&




opCOde

bytes

]

2]

Read file from tape to host — This command
IS similar to restor2 command 2xcept the
the data read from the tare is directly
s=2nt to the host inst=ad of tOo the disk.

itk WARNING ##4# IFf the hOost transfer rate
is slower than 11 mse:z per block,

the user MUST NOT sescify more than 14
bloZks at a time.

Refer to section 11.0 for the op=rational
description.

{TP LUND file I.D. number

tape re2ad block offset byte 1

numb=r Oof biDCks byte 2

numbey Of blocks byte 1

numb=r of blocks byte 0

——————————————————————— ——————————

——————————————— ———————— —— —— — ———— —

Tape retension flag

Suppress BOT flas; when set, avoid BOT
POSsiIitioNning

Read next N block figs if this is set,
the controlier WILL IGNORE Fite I.D.
and bliock offset, assuming to read from
the position of the current file.

Note: QD000 in bytes 78,9 ( number oOf bloOcks
bytes in Class 1 ) is ILLEGAL. These three
bytes range from 000QO1 to FFFFFF (1E777215).



opZode

CDB

byte @

)

o

10

11

Q4 Re2ad tape file header — This command is to
read the tape I.D. biDock and the first few
data blocks of ths tape files and transfer
them Tt the speCified disk address.

By using this command, the user can Quickly
retri2ve the headeyr information on the tape.

e — e i —— s e — ——— —— - —

iogical adr 1

iogical adr @

(TP LUN)> number of <Files

numbar of
74} 2 @ @ 2 blocks

o —— ————————————t——— —— ——————————— ——

= Tap2 retension flasg
Suppress BODT flass when s=t, avoid BOT
Disable retry flag

E T
il

number of files = number of file headers to

be read
number oOFf blocks = the size of 2ach file
header. It ranges
from 1-5, inclusive of

Fi'e I-D- biDZk.



Ciass &

opcode DO Reserved
opcode 01 Reserved
opcode = Define tap= drive type — This command iS

to define the model of the tape drive and
whether opsrated as a Whole Drive mode OF as a
"Split Drive’ mode.

Split Drive is to dividse the tape drive into
portions as if there were more than one taeps
drive available to ths uUser.

With the Track Selection command, tTh= us2y can
then S=lect that particular portion to sP22d UP
the access time to the taps data and conssauently
also expand number of files PpP=ry  cartridse
beyond =5E.

CDB
5 e & 32 W
e SR
B 8 8 & 8 u &9
2 TEoB e OB B R
s T ek AR TRz BedreE
. © @ @ @ @ <pDRITVPE
Sl Bra e e B

The Drive type @ = split into portions of 2 tracks each
1 = split into portions of 4 tracks =2ach
2 = gplit into portions of & tracks each
T = gplit into portions of 12 tracks =ach
( is sauivalent to all 9 tracks in
9045B )’

The Maximum Tape Track Rddress is actually the Tape Drive
Mode!l in the configuration.

h)
m
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For example, the user has 9Q4SBEB in his system and wants to
split it into 4,4,1 tracks. He should issu2 this command
with the fD2l1i1owing =

Maximum Tape Track Rddress = 08 (( 9 track drvive )
Tape Drive Type = 01 ( 4 trackhs each )

Should the user never issus this command after POW2Ir—up,
the controliler WILL ASSUME maximum track address @3

( 9020B drive ) and drive type @1 ( whol® 4 tracks ).

Arid if the user defines the maximum track addr=ss 20,
the controller WILL ASSUME maximum track address @ also.
and this is to be softwarse compatible with the 2Xi1st ing
products.

When the user backuPs disk data onto the taps, the tape drive
type information is also recorded in the BEth byte of ID
bio-k oOf the tape file2. By using ’r=ad taps Ffils headev’
command: he can retrieve this byte and determine whather

it was saved in the whole drive mode or sP!it drive mode at
the time Of backup. (S2= Section 11.1 'read tap=s File
header?’ sxplanation)



opcode B3 Define disk parameters — This cCommand S
an added feature in Extended Series =200
controller. It allows the controller to
interface to any STSQE interface compatible
disk drives.
The user MUST se=cify disk parameters of

all LUN’s in the system at the POW2T—UP.
The controller will not respons2 to any
other commands without those Parama2ters.
CDB
7 €& S 4 = 2 ) 73]
byte O 1 1 2 @ 2 74} 1 i
1 { LUN Max cyl adr byte 1
2 Max cyl adr byte @
A Max head ady per oyl
4 Seak step rate interval

# = Disable reduced write current/ precompe
flag
Max -yl address — For examplie, th=re ar= IOE cylinders

in ST412 but the max cyl address s 305, Thersfore
hex entries by the user should be @131H.

Max h=ad adr pevr cyl — Theres are 4 heads per cyl o in
ST412 but the max head addr2ss s a5,

Sesk step rate interval — This sntry s used to sp=cCify
the time interval b2twe2n S22K PUlS2S. Every coount
in this byte is =aual to 15 microssconds.

For exampl2, ST412 is sepecified I0 microseconds
botw2en PUlsSes in buffered s2ek mode and @2 should b=
entered.

For STSBE, only slow s2gk mode oOf I millissconds is

available to the us2r. The entry in this byte shouid
then be CEH ¢ or 200 in decimal J.

Disable reduced wWrite current / eprecome flas -
For STa412, redurced write current is not available,
but Precomp is reauired as seecified, therefors
this flag should be '@’ to enable pPracomp function.
For STSRE, this flas should then also be @' fOor the
reason of reduced wWrite current requiremant.

1)
L]



S.@ CONNECTOR DEFINITION

5.1 HOST INTERFACE CONNECTION

PIN#

"4 e
@4
i
e
10
12
14
16
1e
20

-
al @l

24
26
ped
20

-
~tal

34
B
e
40
42
44
4
48
S

Note:

Bidirectional
Bidirectional
Bidirectional
Bidirectional
Bidirectional
Bidiractional
Bidirectional
Bidirectional
Bidivectional

Not
Not
Not
Not
Not
Niot
Not
Not

DESCRIPTION

us=d
used
usead
used
us=2d
used
used
used

Busy

ARcknowladas

Res

2t

Mz=ssage
Select controliar

Command/Data mbde seleact
Request
Input/Output mode select

data bus
data bus
data bus
data bus
data bus
data bus
data bus
data bus
parity hi

ARNR U IS Nl

odd Pins are conna2cted to ground.

NAME DRIVEN
BY

DBO- HT/CL
DB1- HT/CL
DBZ- HT/CL
DB3- HT/CL
DB4— HT/CL
DBS—- HT/CL
DBE— HT/CL
DB7- HT/CL
PARITY-— HT/CL
N/A
N/A
N/RA
N/AR
N/A
N/A
N/A
N/R

BSY- 2 I
ACK- HT
RST~ HT
MSG—- EL
SEL- HT
Cc/D- EL.
REQ- CL
1/0- CL
All

HT = Host

CL = Controliler

Signals received at the host side should be terminated

negative true signals

with 220 ohms to +5SV and 230 ohms to Gnd.

e A et o L 3o
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PIN#

~
—

Q4
o€
ee
i@
12
14
1€
18
20

L]
proapta

24

26

-,
7
-~

NAME

GO-
REV-
TR3-
TR2-
TR1—
TRO-
RES
DS3-
DSz2-
D1 -
DS@-
RDL-

RDP-

LITH~
= TiH~
SlaD-~-
CIN-
L

TCH-

WDAR—-
WDAR+
N/RA

HSD—

WEN-
EEN-

Note:

DRIVEN

cL
cL
Bl
-
cL
cL
cL
cL
CL
oL
L
TP

TP
TP
TP
TP

TP
TP

TP

CL

CL

CL

cL
CL

odd Pins
signal
signal

TAPE INTERFACE CONNECTION - Archive Sidewinder

DESCRIPTION

Go control for capstan Sevvo
Direction control for caestan s=rvo
Track select bit 3

Track select bit 2

Track select bit 1

Track s=l1ect bit 0@

Reserved for cartridges Iock control
Drive = select control

Drive 2 select control

Drive 1 s=i2ct control

Drive @ select control

Read level output — a digitizad
derivative of the analog read signal
Read pulse onutput — & pulse pr flux

transition

Upper taps pPosition code

Lower tape pPOsition Cods

Selected response from selected drive
Cartridgs in pPlace

Unsafe — cartridges safe plug in
"unsafe" position (i.2. Writing is
snabled?

Capstan tachom2ter Puls2 — =2ach PUlss
=quals 112 +/- 3% mils oOf tTape
movement

Write data signal

Inverse write data signal

Not used

High sp=sd s=2l12ct control for mode2|
20:20B

Write snable control

Erase enabl2 control

are signal rEturns, are connected to
the drive and should be connectead 1o
th= Host.
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S. % DISK DRIVE INTERFACE - CRELE A CONNECTION

PIN# SIGNAL NAME DRIVEN BY
21 GND
2 —-REDUCED WRITE CURRENT cL
3 GND
o4 RESERVED (—-HERD SELECT 20 cL
as GND
o2& -WRITE GATE cL
o7 GND
2e —BEEK COMPLETE DK
29 GND
10 -TRACK 0O DK
11 GND
12 -WRITE FARULT DK
3 GND
14 -HERD SELECT © cL
15 GND
16 -RESERVED
¢ o7 d GND
18 -HEAD SELECT 1 CL
19 GND
=0 —=INDEX DK
21 GND
22 -RERDY DK
23 GND
24 =SHEP CL.
25 GND
26 —-DRIVE SELECT 1 cL
27 GND
=8 -DRIVE SELEET 2 CcL
29 GND
I ~DRIVE SELECT 3 cL
31 GND
32 -DRIVE SELECT 4 CcL
33 GND
4 ~DIRECTION IN EL
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DISK DRIVE INTERFACE - CABLE B CONNECTION

21

oz
@3
o4
@25
"]}
Q7
Be
239
10
11

12
13
14

15
i&

14
18

19
20

-DRIVE SELECTED
GND
RESERVED
GND
RESERVED
GND
RESERVED
GND
RESERVED
RESERVED
GND
GND
+MFM WRITE DRTRA
~MFM WRITE DRTRA
GND
GND
+MFM REARD DRTA
-MFM REARD DATA
GND
GND

MECHANICAL SPECIFICATION

Width e inch2s
Length 15.0 inches

ELECTRICAL SPECIFICATION

Voltags requirement +5VDC +/— S%

DK

cL
CL.

DK
DK

Current require2ment +5VDC @ 4.5 Amps (nominal?
+SVDC @ E.0 Amps (maximum)d

ENVIRONMENTAL REQUIREMENTS

Operating

Temp. degre:= Z2/@0 to 131/55
F/C
Relative Humidity 10% to 95%

@ 4D desrees F

Altitude 2 to 10, P00 +t
from sea ieve |l

Storags=

-40/-10 to 187/79
12% to 95%

® to 15,000 +t



7.@ HOST BUS INTERFRACE

7.1 Signal Definition

7s 1t Bidirectional signals
DB® - DB7 Data Bus betwsssn the controllsr and the
host.
ODD PARITY Asserted whkeEn numbs=r of asserted bits on DBO-7
is SVEN S deass=vted when numbsr oF

asserted bits on DBO-7 is odd.

To 1 2s Unidirectional signals driven by controliler
1/0 Input/DOutrput. Whann asserted the data on
the bus is input to the host s whean

deasserted the data on the bus is output
by th2 host.

C/D Command/Data. Whan assesrted ths data
transmitted azross th2 bus Will bes T he
command bytes) whan deass=2rted ths data
will b=e th2 data bytes.

BUSY Wh=n deassesrted, it indicates the
controller is ready to be sel2cted by the

host and it is asserted after being
s=l2cted.

MSG Mz=ssage. When asserted: it indicates that
the Ccommand is complaetaed.

REQ Reausst. After all control signals ba=n
s2t uPs RER in condunction with ACK ars
us=d for data and command transfer
handshake.

I1/0 £/h MSG Control mode

d a d ‘G2t command from host

d d d Get data from host

a d d Send data to host

a a d Send complietion status byte

Tt hDSst
Send command done messagse
byte to host

]
1
W

a = asserted
d = deasserted



i 1.3 Unidirectional Signals driven by Host

ACK Acknowledge. This signal is ass2rted as
a handshake response to controlier’s
REQ.

SEL Select. The host us=2s this signal to
gain controller’'s attention at tThe

beginning Of command ProcCessing.

RST Res2t. Asserted-then—deasserted on this
bit reinitializes the controller.
Minimum reqauirsment of Res2t pPulsea
(duration of this ass=rtion? is 20
microssCconds.
.> ODeperational Descrietion
The following outlines the sequence oOf SUEPS T issue  a

command to the Ccontrol iers

1) Host polis on BUSY signal until deasssrted 1o Show
the control lery is ready to acoept command.

5 }

200 Host asserts SEL and DB O { controlier address bit )
to 9ain the controller’s attention and waits for the
BUSY asserted by the controller indicating it has
recognized the s2isction.

3) Host deasserts SEL and DB(x) . The controller from now
has the control of the bus and is ready to acce=pt
Command from th2 host.

SELECTION TIMING ILLUSTRATION

SEL F RO k, 1 et - SO SR DT e !

DB {(x? DN L, P :

BUSY Y e ——————— e e

————! 1 {==— D time limit
- ! (=== EB usec

DE(x) = controller address bits DED: 3y 2% 5 by B¢ B or 7.
Depending on the control ler address ID from the dip switichy
the corresponding controller will response to the Selection.
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1/0

C/D

DB7-0

REQ

ACK

The controller then asserts C/D and deasserts 1/0
to indicates commands bytes output from the host
the controller. Six command bytes are requested
and transferred over the host bus with RER/ACK
handshake protocol. The controtl ier detsrmines

from the first command byte what class it belongs.
If it is class 1, additional six command bytes will
be requ=ssted and transferred.

COMMAND TRANSFER TIMING ILLUSTRATION

_________ X
_________ ? S gl WL s AN | L A ol e el R O [l T M S
____________________________ ; SR el R IR AR~ LB Sty (B | I
: P N
e e e e
== f{==Ino time limit
——-—)@ V(=== 5@ ns max

e R

@ ns min



A

N For commands involving Data transfer, the controller
deasserts C/D to indicate data mode transfer on the
bus. I/0D is to asserted for READ command and deasserted

for WRITE command. REG/ACK form the same handshake as
in command transfer case.

DATA TRANSFER TIMING ILLUSTRATION

1/0 $or e e ey e
data Write A i B m b e L L A R s
(to host)

170 for Lty Lsaoth ylend oo mial
Data read % _________ X
(from host)

iy At sk e e R e L e e e e S ek A el L el
cC/D ¢> _________ X
DB7-@ for e e e e s i S e 9 W g
d@ER WETER e e S L Y R M SN VTR = i, B o ey rchm gy
DEV=-E0N - - e e e e e e s e e e ] I e s i e e e
datar'read $z$ 0 aEEL o om L LR e e Ao Wirss s bt n bed X=———
REQ B i e i e e 3!
$
———————————————————————— +——-—-— ——— ——
ACK ‘ ; __________________ !
b ]
\ 1
——— ! S(—+— 110 ns min
| |
—-—)ﬂ (=== nD tim= limit
z [
—%—)k I {-—- S@ ns max
|

i(—& 908 ns min——) !

} (=700 ns max-)!

no time fimit —=> ! $ {~=—

3&
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I1/@

C/D

BUSY

Upon compietion of any command, the controller puts a
completion status byte on the data bus, with C/D anrnd
I/0 assesrted. REG/ACK handshake is us2d to transfer
tThis compi2tion status byte to th2 host.

Compietion status byte definition

——— — —— —— —— ————— ———— —— — —— — —— o — ——

— e e o ———————— ——— — ——

» = ZomPDsite 2rror bit
host bus Parity ervror bit
tape related ervror flasg

¥
w ¥
nn

Then the controtier places all zero's on the data bus
with MSG asserted. The sam2 REG/ACK handshake to
transfer this Message byte to the host.

Such message byte returnsed by the controller can  be
used to generate an inte2rvrrupt to system to signify the
completion of the Ccommand.

COMPLETION STATUS AND MESSAGE BYTES TRANSFER
TIMING ILLUSTRATION

———————————— — ———{— —— — ———— {— — — — — — ——— ———— —— . o . o o o . . %

compl. status all @'s

timing reaui rements are same as I1/0 data write cass
above
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£) After sending Messase to the host, the controller

deasserts REG, MSG, I1/0, C/D » BUSY and

returns to the 1D00P where Can be asain selected for

the n2xt command.

€. DATA FORMAT

€.1 Sector format on the disk

The track is typically formatted for 32 ssctors pPer

track.
The layout for =very sector is as following:
Bond track format By tes Description
Gar 1 S& T 4E7
Preambl2s 135 ' e
ID A. M. 2
ID fi=td 4 Cytinder his» 12 FR=ady, s2cCtor
ECC 3 ECC bytes for ID field
Gar 2 = '@’
Gap 2 12 ' @’
Data A.M. i
Data 25€&
ECC o S ECC bytes for data fisid
Gap 2 £ ' @’
Cap 4 15 Y &E"
Bad track format Brtes Description
Gap 1 SE YAE"
Preambl 25 13 %
ID A. M. e
ID field 4 Cy!linder his 1D, h=ad, s2ctor
ECE S ECC bytes for ID field
Gar 2 2 ' 2@’
Garp 2 12 00’
Data A.M. 2
Alternate ID 3 Alt.. cylinder hi» |0, head
Data 295
ECC ./ ECC bytes for data field
Garp 3 2 '@
Gar 4 1o Y4E"
2 Tape data block format
T ——————— ! ' e ? ______ !— --——T-__—?-__—--_T
17 BYTES'MK1 ! 4 bytes ! 25 bytes 'Z bytes'MKZ !'7 bytes!
' T§4 'pyte! of tape ! Of data '‘'of ECC 'byte! F. - A

' ' ! header ' ! ! :

e e i s G s S S e s e S B o s e S S Wl o o Yl e e s st G T S e S S W G O S S



ERROR TYPE,

Should any error OCCurY during operations. the

ERROR CODE AND LED’s DISPLAY DEFINITION

control leyr

posts ervor type and error code in Sense byte @ and

lights ied’s accordingly.

Type B (Disk Drive) Ervor codes

2 no 2rror
1 no index Pulse deteacted
2 No S2sk Comelste

= wrrite fault

4 drive not ready

b= drive not sele2cted

& o track @0 detected during recal
74 multiple drives s=lacted

e nD S=cCtor PuUlss detscted

9 alternate to a bad disk address
Tyez 1 (Conmtroliev) svvor C—odes

Q ECC error in the ID fi2id

1 uncorrectable data evror in data field

k)

“

4 rezord not found. Found cCovrect cylinder
and h2ad but not s2Ctor.

b szek error. R/W h2ad postion2d on a wroneg
cylindsr or wrong head s2lescted.

€ reserved

7 reserved

g correctable data =rror in data fi=id

9 all s2ctors on the track ars bad., no

valid ailternate track information found.

LED’s di

LED dispiay

{02

(@1)

(@E>

{@7)

(@)

{@9>

sPlay
(12

{11)

(14)

{15

(1&)

(19
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[ reserved
B reserved
C incorrect track format — incorrvect cyl. adr L1E)
D incorrect track format — inoorrect head advr 1D
€ incorrect track format — incorrect sector adr(1E)
F ECC =rror in data fisid during read ID operation (1F)
Type 2 (Command) Error codes LED's dispiay
Q invalid Command received from the hDst (2@
1 illtegal disk address, beyond max addrz=ss {213
=2 reservead
e drive type und=finsd {25)
Type 4 (Tap= transfer) Evror codes LED’s disptay
@ SXCRSSIiVe rewritae/rersad Srrors {48
during bachup/restore -
taps rewrite or rersad Sount s more
than 048 during opevations
i tape drive is write protected {41)
2 cartridge is not in {42
& tape full — During backup opevration {43
no mMore tapes space on the cartridge
whil® there are more disk blocks
to be saved in the backup opsvration.
Or during restore operation, no more tape
space whil!l2 there are more blocks to be
restored according to the given Ccommand
descripPtor biODCcK.
4 detected & missing block 2rror durving {44)
restore oparat ion
5 detected unexpscted hole — {45
control ler detected unexeected BOT
(beginning of tarpe) or EOT (end of tape)
ho les.
E reserved

40
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74 resa2rved

2 number of blocks to be restored. specified in 48)
the restors command, is greater than the number
Of blocks 2xXisting in the tape file.

9 fil2 mark is not found in restore oparation {49
A —artridge been changsed, repostion or =2rase {4R>

first before do another backup? or il legally
suppress BOT flag during tape read opP2rations.

B tap2 drive is not resady 4B
C tim=out in tap2 read — controller did not <4c»
de=tect valid data in tape resad operations

-

for more than & s=2Conds.

D illzgal taps drive trackh or illesgal tape 4D
drive type

type S (controller opsrationl)error  codes LED s display
2 control l2r op2ration 2rror @ {5
1 controller operation error 1 or 51>

may also caused by drive 2rror or track

not formatted in read/write operation.

host bus Parity 2rror

not posted in sens2 byte B, Just 1ad's {E1)
displayed and parity 2rror bit s2t in

compl2tion status

MICRODIAGNOSTIC CAPAREILITY

A diagnostic EPROM can be used to replace the Operational
EPROM for Fault Isolation purense. With this firmwarse, the
UsS=SYr can initiate diagnostic routines; by switch s=2tting
to fault isolate the hardware on the controller. Any error
from the diagnostic routine will be displayed on LED’s.
This Doption is us2ful in —h2Ccking th2 board.

41
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Tape related orpevational description

This s=ction is devoted to help usSers better und=rstand
the tape command usase, their f2atures, and |imitations.

Tape command =X2CZution

(1) BACKUP - This controller can handie the File Backue
as w=e!ll as the traditional Imase Barckup.

a)> File backup - In file backup, the us2r saves only
part of th= disk onto the tap:=. He defines the
logircal address on the disk where the backup starts,
the number of blocks to be saved and the file I.D. #
associated with this filea.

Ari Erass command must be issusd at the very first
tims of uUsSing the cartridg:s $2)F backupP OpP=1rationn.
After an Erass passy the controller positions the
taps to the BOT (Beginning of Taepe) positon and
it is now ready for the first file backup on the tape.

Tre tape= stops after the first file has b==n saved.
If the s=cond backup command is issued, the tape starts

to move again and the next fiil2 is to b2 saved.

The subssauent backups are handled simitarly until the
whole cartridgas is fille=d.

Note: The us=r should try to save the files atl at
SNcE bEcauss any intSrruption, such as pow2r—down of
the controller, removal of the cartridos and D2thers,
betwseen bacthkues may requirse extra  procedure o
realign the tape pPOSitTiOn. For instance., the

control l2r was powered down after the 1ast backup,
the user must first reposition to the 2nd of that file
by using 'Position to End of File' command

[ ses 11.2 of this section 1 . And then he may issus
a fil= barckup command fOr the next file. This is
necessary becauss the controller lost vital information

wh=n powered down.

Should error occur at the compietion, 'Sense request’

is issuad to g2t the 2rror cCode. And if it is tap=
fUll ervor ¢ error code = 43 ), the Sense bytes 1,2,3
contain the numb=r oFf blocks that have been

surcessful ly saved onto the taps when the =2rrDr was
dete2cted. By using these three—byte information tha
user can 2asily confisurate another CDB and continue
this fil2 backup Onto andther Ccartridgas.
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To further illustrate the above, an example is given as
following:s

a backurp CDB is issued - log9ical address = 005000
+ite I.D. = @8
numb=r of blocks=s 202000

At the comPpletion of backupP and a s=nse request
is issu2d and 4 s=nse bytes returnsd are -
sens2 byte O 43
sens2 bytes 1,232,323 QO1IFFO
This m2ans tape is full and only 1FFD blocks out of
2808 have besn transferead.

Another backue CDB may be issued to save rest of ths
file ONto another Cartridgas -

Ingical address = Q0S000 + DO1IFFD = PREFFO
file 1.D. = @&
numb2r Of blocks= D000 - DOIFFD = ODDD1ID
Image backurp — Since the controller treats all backup
operations in terms of files, the imass backup is JUust

a special cass of the file backup wh2re the whoils

disk is saved onto the taps=. The user defines the
starting Iogical address =qual to 28, an arbitrary
file I.D.#, and the maximum number of blocks avaitable
on the disk.

(2) RESTORE — With the built—in block offset f=ature in this
—ommand. the controller can pevform the "Uniaue bilock
restore’ in additional to the normal File Restore.

al

File restore — This command is to restore the data
ONto the diske The us2r defines the file I.D. # ,
the starting logical address and tThe numbear of
blozks to be restored on the disk. IFf the number of
blocks to be restored seecified by the user is
greater than the numb2yr Of bIDCKS 2XiSting in the
tape file, the controller still restoves all blocks

in the fil2 and flags error {48) at its compleation.

Upon receiving the command, the controller first positons
the tape to BOT. If the tape retension flas is set in the
CDB ths controller runs the tape forward pass and reverse
pPass before positions it to BOT.

After BOT positioning, the controller then searches the
file » restores it onto the disk and stops the tape.



I1f the user issuss anocther restore command, the
control iler again positions to BOT before search and
restore. However, he also has an option to set
'guppress BOT' flas to bypass BOT positionineg oOr
tape retension. This allows the user to Quickly

read the subssausnt Ffiles following the current
POS it ioNn.

Unique bliock restore — There is also a two—byte block.
offset defined by the user in ths restore CDB.

The controller can rvestore part of the fil2 by usins

this offset to skip & Certain number of blocks after file
mark is found ¢ fil® mark is the besinning of the file )
and then it starts the restore  opevation from that

block on.

Should error o©OcCcur in the restore operation, 'sense
request’ is issusd to get evror code. If it is either

tap= Full or missing block 2rror ( erroy code = 43 oOr
5 ) v the s=nse bytes 1,2,3 contain the numb=yr oOf

blocks have besn succoessful ly restored onto the disk
when the 2rror was detected. By using these three— byte

information, tThe user can =2asily configurate
arother restors CDB and continue this file restore firom
another cartridaes or retry the missing blOZK asain.
To further illustrate ths above, an sxamel= isS 9iven as

followings

A restore CDR is issued— 109ical address = RRS0VD
r=ad block offset = 1200
number Oof blocks = 002000
At the completion of restore and a sense  requast i €5
issued and 4 sense bytes returned are -
sense byte 0 = 44

sense bytes 1.2,3 = QO1FFO
This means 1FFD blocks have been restorsd when the
missing block was detected.

Another restore CDE may b= issuved to retry the
operation from the missing biock to the end of the file
Im9ical address = 005000 + Q@1FFQ = QOEFFO
read block Dffset= 1000 + DOLIFFO 2FF0O
number of blocks = DRZQ00 - QQ1FFO 22010
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Read file from tapes to host — This op=ration is very

much similar to "Restor2’ except blocks of data read

from the tape are sent to the host rather than to the

disk.

a) Read a file from tape to host — All concerns described
in "Restore’ of this s2ction are applicable hers also.

b)) Rsead a partial file from tap= to host — Al conerns
described in Restore' of this s=sction are applicable
here also.

Read tape Ffile header — This opa2vration is to read the

tape I.D. binck and the first fow data blocks of

the taps

files and transfer them to th= disk.

A Read tape file header’ command as following is

issusd =
logical address = rifradaral vl ]
number of files = e
numbeyr oFf blDIks = 4
suppr=ss BDT fiasg = a

and assuming there are 40 files in the cartridgs,

namesly +

l'e #mv *11 .« s e e #381 #39- ( the fl,e #,5

dd not have to b2 in s2quence as shown hesre )

Upon the

compeietion of this command, the disk (ogical

address2s containings

S0
Sl
onaz
Se0=

S004
o08s
SO0E
SQa7

oR1Cc
S@1D
SO1E
SO1F

contains the I.D. biock of File # 0

—contains the first data biock in File # 0@
contains the s2cond data biock in File # 0
contains the third data biock in File # @

contains the I.D. block of File # 1
containsg the first data biock in File # 1
contains the second data block in File # 1
contains the third data biock in File & 1

contains the I.D. block of File & 7
contains the first data block in File # 7
containg the second data block in File #® 7
contains the third data biock in File & 7

where 1st byte of I.D. biock = 00

2nd
3rd,4th, Sth

Eth

File #
Number Df blocks exist—
ing in this file
@1 if data was saved in
whole2 drive mode
P® if data was saved in
SPlIit drive mode

]

45



Then the user can asain issue the second 'Read tarpe file
header’ command with the 'Supepress BOT flas’® sat.

Upon its complie2tion, the disk logical addresses
containina:s

SOP® contains the I.D. biock of File # e

SPP1 contains the first data block in File # e
SPP> contains the second data biock in File # 8
SO0 contains the third data biock in File # €

S@@4 contains the I.D. bilock of File # 9

SRS -ontains the first data block in File % 9
SPDE contains the second data block in File # 9
SOR7 -ontains the third data biock in File # 9

SP1C contains the I.D. biock of Fite # 15

SP1D contains the first data biock in Fite # 15
SP1E contains the second data block in File # 15
SP1F contains th= third data block in File # 15

The =xampPle h2re shows that while th2re is not enoush
scatch disk area for holding all headers at one time,
the user can utiliz2 the 'Suppress BOT flas’ to read
€ h=aders at a time.

There are twd> advantasgses of this commands.

Firstly, th= user can retrieve the first f=w data bbiDCks
of multiele files in one command. Dften tim=, these bloCks
contain the h2ader information of that file.

Cecondly, the us2r cCan read the headers of pPhysically
contiguous files on the taps and use them to build a tae=s
file directory.
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ApPPending data biocks Oon the existing cartridees -

This feature allows users to continue backuprs oOn ths
remaining portion Of the cartridos taps after POWEIr—down,
removal of cartridg=, Or Othar interruptions causing mis-—
alignment of the read head in the tape drive. Therefore,
utilization of a whole cCartridge is warranted.

Assuming th=re is file #51, which is the last fils

in the cartrida=. In order to append data blocks, the user
issuses a "Position to End of File' command to position to
The 2nd of the last fil2 on the taps.

After receiving this command, the controller performs a
s2arch on Fite I.D. #51 and pPositions to the 2nd of this
file., At the compli2tion Of this command, it is ready to

backup more files on the remaining unused pPortion of the taps.

Rzad ne2xt N blocks —

This f=ature al lows ths user to continue to read more
bloZks from th2 cuvrrent files.

For exampie, assuming thevre is File #I5 of 10 data blocks
in the cartridge and a "Re2ad file from taps to host’ C—ommand
is issused to the controliers

Fite I.D. = # 25
number of blocks = &
At the cCompl2tion Of this command. the us2r  then decided

there are more information on this file to b2 read. Now he
can issu2 the sscond 'Read file from tape to host' command
Fite I.D. = Don’t care
number of blDcks = 3
"=ad nexXxt N biock flas = set

The controlier will ignore the file search Process and
g2 akh2ad to read the next S biocks from file #25.

Eince the fil2 mark has b=en passed after the first
commands, another file search on this file would invoive
the tedious BOT. By using this flag:, the user can gsreatly
reduce his azo2ss time to the next S blocks of data on
the tapea.

The user should not confuse this flag with Suppress

BOT f1as. Under Suppress BOT flag, thoush the control ler
does not do BOT, it still performs the normal file
search pProcess and of Courss, file mark #2535 can not b=
located.
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11.4 Error Handl ing and Reporting

Request Statistics — The controllier maintains a 11-bit
counter( up to 2048 ) to keep track Of the re—-write or
re—read tri®s in any single backup or restore operation.
Regardless of error or not at the complietion of th=
tape-related operations, it is advisable to issu=s

' Request Statistic’' to 9et this count, which can be
used to determine any desradation in the quality of

th= tape drive and cartrids2.

11.5 User’s concerns in taeps op2rations

1)

Taps= gaps between files — the controller puUuts a 9ap
on the tape betw=2en files during backup oP2rations.
Therefore increasing number of files in the cartridgs
deZreases the p2rcentages in tae= utilization.

Interleave constant — To accombdate efficient disk/tape
transfer opPsrations, the disk should be formatted with
an interieave constant of 11 (decimal vaituel.

Dtherwise, there will be a significant p=nailty in tape
utilization.

Interieave constant is a number usad to assign relative
positions to 32 sectors throushout the disk track. For
Sxamp |2, an interlsave constant of 11 assigns th2
s2ctors in the following s2quenc=s

@, 11,22, 1,12, 23, 2,13, 24, 3, 14, 25, 4,15, 26, 5, 18, 27, €,17, 28,
7,.18.29.8, 19, 30,9, 20, 31, 10, 21.

Host transfer rate — If "Read Fiie from Tape to Host’
command is used, the user should make sure that ths host
can maintain a data transfer rate equal to that of the
tape (about 11.7 use2c/byte). However, for the files of
|2ss than 3584 bytes (14 blocks), this concern is waived
pocayse of the controller’s s2ctor buffer.

wokkd: WARNING %% If the host transfer rate is slower

than 11 msec  Per block, the user MUST NOT sepecify
mor=2 than 14 blocks at a time.
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2.0

12:1

12.2

USER’'S GUIDE FOR REQ®

L A B bl 5 i o i .

UIRED JUMPERS AND SWITCH SETTINGS

Jumpers and switching s2ttings on the disk drive

For Seagate STSQE &

Drive select Jjumepsr
Drive select Jumper
Drive select Jumper
Drive sel2ct jumper
H shunt not s=iscted
D shunt seslected

R shunt not selected

Termination on the |

ST412 drives:

DS1 for LUN #0

DSz for LUN #1

DS3 for LUN #2

DS4 for LUN #3
for No Hatf Step option
O D=f2at Auto Recal
for No Radial Connection

ast disk drive

Onty one drive in the system should be terminated. This
drive should be pPhysically Incated at the =2nd of the cable
and terminatsd by the removable 220/330 ohm resistor parchk
nEar the cable connector.
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12- 3

BRI s oA SRR SIS R A Ra RN Ny, P AR <R

JUMPERS AND SWITCH SETTINGS ON THE TAPE DRIVE

This controlley <man only interface to one Archive taree
drive, Tape LUN @ should be selected asi

pin #4 & pin #11 shunt = Tare LUN @
12.4 JUMPERS AND SWITCH SETTINGS ON THE CONTROLLER
! !
I a3 38 g5 a8 DS1 o !
I =e e = e DS2 o !
! ] 1 11 11 DST o !
! | | 11 11 SW bit 87654321 DS4 o !
R R e R i oo s Dnss o !
! Jo JH g L CURLILES o DSE o !
I —— == - DS7 o !
! I | fW7 DSE o !
! 11 11 !
! | 11 ' WE '
! - i e’ ]
! -— Wa !
IR ¢ TR e !
! -_— - -— W3 !
! 5L !
! 11 | Ji@ !
! T T -— Wz '
! —_— - | | '
! | | -— Wi ;
e e ey e H
et e e e e e e e e !
JO T4 pin B. 10" spacing connector to Disk’s R cable
J1,J2,J3.J4 20 epin B. 10" spacing connectors to Disk’'s B cables
JH S pin B. 10" spacing connector to Host cable
JD not connectead
JA S@ pin @. 10" spacing conmector to Archive cable
Ji@ € Ppin AMP #1-380993-0 connector to power ocable
where pinS connected to +5V and pinkE to around
DS -1 LED's 4or error codes, wh2re DSE is the most

significant bit pPoOsition.

User should orient the board as shown above and

cherck atll shunts are in pProper POsitionNs.
Wil jumper left adiusted (Used in Manufacturing)
W2 jumpPer right adJusted (Us=ad in Manufacturing)
W3 jumper left adiusted (Product Strae)
W4 Jjumeer 12t adiusted (Used in Manufacturing)
WE open
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W7 Jjump2r bottom adiusted (User to disable parity)
Jumper topP adiusted (User to enabl2 parity)

Switch
Kevys 5:,4,3,2,1 are DON'T CRRE in this controller

Keys 8,7,6 are bits to define controller address ID.
For 2xampie, the us2r wants to sel=2ct controlter ID as

#4 which will responss to DB4 in host s=le2ctiony the
s2tting s
keys 8 = ON
7 = OFF
& = OFF

See Section 7.2 for host selection operation.

12.5 DISK PARAMETER DEFINED BY USER

For Extended Series 2000 controliers: the user MUST issue
"Define Disk Paramet2r’ command to the controller after
power—upP to define all LUN's in the system.

(See Class & command description in S=ction 4.2)

Howeaver, bacause the track B0 (1osical address D002 -
RRRB1IF) is often tim2 used as a boot area, the control ler
aliows the us2r to read oOr write to this track without
those parameters deofinead.

It should also be noted that the controller can only
allow up to twd diff2rent disk drive tyepes throushout
four LUN's in the system. LUN @ belongs to one type

and LUN1,2,3 beiong to another type. Therefore, as the
user issues this command to the controiler fOr any ons
from LUNL1, 2,3 group, all thres of them are defined with
the sams typs simultanenusiy.

12. & TRPE PARAMETER DEFINED BY USER

For this controller, the user MUST also issue "Define

Tape Drive Type’ command to the control ler after power—

upP to define the Drive Mode!l and Wholilea/Splite drive

modes in his systen.

However, the controller RASSUMES it is 20 Mbytes drive

and operated as whole 4—-track mode if they are not defined.



