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SCIENTIFIC DATA SYSTEMS - 1649 SEVENTEENTH STREET - SANTA MONICA, CALIFORNIA (90404) - UPTON 1-0860

SDS MODEL 8164,/9165 DISC FILE MASS MEMORY SYSTEM

The SDS Model 9164/9165Disc File MassMemory System
is alarge-capacity, auxiliary memory with low access
time and advanced operational characteristics for appli-

cations requiring large amounts of random access storage.

The SDS disc file systemisfunctionally and electrically
compatible with all 900 Series computers (except the SDS
910 and SDS 920) and with the SDS 9300 computer. A
system consists of one Model 9164 Disc File Controller
and one Model 9165 Disc File Storage Module.

Model 9165 Disc File Storage Modules are available in
two versions, each providing a storage capacity of 67.1
million characters: Model 9165-14 is a single-access
file storage unit with 32 discs; Model 9165~24 is a stor-
age unit equipped with a dual-access feature that pro-
vides two simultaneous Read/Write/Seek operations
when connected to separate channels. The simultaneous
Read/Write/Seek feature is only possible, however,
when the discsinvolved are located in separate sections
of the file as illustrated in Figure 1.
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Figure 1. Disc Numbering— For progromhing purposes,
the discs are numbered so that 0-3, 4-7, ..., 28-31
reside in four different sections of the file
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Single=-and dual-access versions of the Model 9164 Con-
troller are also available: Model 9164-01 is a single-
access confroller; Model 9164-02 is a dual-access
controller. k

The Model 9164-01 provides all the necessary control and
interface logic to connect a disc storage module to the
SDS computer's input/output channel. The Model 9164-02
provides (1) the same capability for a disc storage module
equipped ‘with the dual~access feature and (2) two inde-
pendent sets of input/output channel connections.

File unit addresses are setmanually by switches in each
controller. The four possible addresses are 22, 23, 24,
and 27.

Among the several methods of using the dual-access fea~
tures to best advantage are the following:

1. Two computers can be linked together through
the disc file system. Each can be seeking, reading, or
wrifing at the same time (Figure 2).
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" Figure 2. Two SDS Computers Sharing
a Dual-Access Disc File System
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2. One computer can have dual access to one file
system by connecting a Model 9164-02 Controller to two
input/output channels, thereby allowing any two opera-
tions (Seek/Read/Write) simultaneously (Figure 3).

3. Both controller access connections can be
attached fo a single computer input/output channe!
(Figure 4). One access control canbe seekinga speci-
fied track while the other is used fora Seek/Read/Write,
thereby providing overlap of Seek -and Seek/Read/Write.
However, two Read/Write opérations cannot occur simul=
taneously in this configuration.

MODEL 9164 DISC FILE CONTROLLERS

The Model 9164-01 Disc File Controller couples and con-
trols a Model 9165-14 (single~access) Disc File Storage
Unit through one input/output channel of the SDS computer.

The Model 9164-02 Disc File Controller is used in sys-

tems that have the dual-access file storage unit (Model

9165-24) and provides connections to two SDS computer
input/output channels and to two file storage units.

Standard unitaddress code assignments for the computer
input/output channels provide for four single-access disc
file controllers. Thus, eight input/output channels can
accommodate 32 Model 9164-01 Disc File Controllers,

each of which can control a disc file storage module.
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 Positioning Latency:
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Figure4. SDS Computer with Overlap of Seek and
Read/Write Disc Operations

MODEL 9165 DISC FILE STORAGE MODULES

Two types of disc file storage modules are available: the
Model ?165-14 is a single-access unit with 32 discs; the
Model ?165-24 is a dual-access unit, also with 32 discs.

The following features apply to both types of storage
unifts: :

3lin.
1152 rpm

Disc Diameter:
Rotational Speed:
Rotational Latency: 26 msec av.

52 msec max.
35 msec min.
225 msec max.

26.7 tracks/in.
600 bits/in. (nominal)

Track Density:
Recording Density:

. Frequency Doubling, bit
serial

Recording Mode:

Transfer Rate:

(6-bit characters/sec) 60kc minimum
’ 7%c average (track pairn)

111ke maximum



Specific charactaristics of the Single Access {Model
$165-14) and Dual Au::ess {Model 9165-24 File Storage
Units are:

Number of Access Arms 32
and Discs
Storoge Copacity (words) 16,777,216

Storage Copacity &7, 108, 864

s I $os R
{alphanumeric characters;

An SDS Model 9165 Disc Faie Storoge unit consists of
{1} 32 magnetically coated discs, which store dota o ond
{2} cdditional boffle discs, which supply timing and con~
trol information ko the Model 2164 Controller. Eachdise
provides two recording surfoces. Each access arm has @
separaie and independent positioning mechanism. Eight
Read/Wiite heads are mounted on each access arme
for the bottom surface and four for the top surface
{Figure 5.

[+

The control surfacesare notovailable to the progrommer.

Ecxc"x recording surface is divided inte fwo zones, outer
cond inner, of 128 information tracks. Each outer track is
‘divided into 20 recording sectors of 64 words {256 olpha~

rumeric characters), Inner tracks are divided into 12

e

sectors of &4 words each.

For each recording surface, fwo of the read/write heads
are used for puter zone fracks, two for loner zone fracks
The positioner can move the access amm fo any of 64 dis~
crefe positions.

The entire information content enadises ,urfcx\.e iz a ai?-
able by moving the access arm a maximum of 4,725 inches,
Two iracks, one oufer and one inner,are logicallyjoined
to form a track pair of 32 sectors (20 plus 12).

Therafore, two disc revolutions are reauired to read oy
o )

write a frack poir (Figure 8. “Four frack pairs {(twopsr
surface} can be read or written without repasitioning fhe
access amm.

Addressing is contiguous {monotonically incrzasing)

throughout the file. .

The sector is the physical unit of recorded information,
" and every read or wm‘e operation must stert ot the ke~
nning of a sector, hov.c..vf_r, sacmrs are icwca!!y sub~
. 5

t
c? 5t s compmed of one to Fcur lé-—word ouc,h:r< ond,
herefore, contains 16, 32,48, or 64 dota words. If the

computer does not provide an integer multiple of 64 words
duringa Write operation, the remaining words of the last
wocket are recorded as zerss. A check character (longi-
tudinal parity of ol characters in the sector} is W"iﬂ*en
for ecch sector. A Chain Bit con be wiitien ofter the
check charocter. See Figure 7 for o daagmmn‘\fsnc
description.

A packet bit is recorded afier ea c’n packet written. The
packet bit is au !romovmoﬂyra d by the controtler os
a one bif, except for the tast ;oack.a 35 a sector, which is

rdad as o zerc bit. The chcck charocter and the
chain bit are olso recorded ofter the packet with a zece
acket bir. This permits the controller, duting o read,

tranuni b and verify date before reaching the physical
seczmr'mm‘% when fewer than four packeis ore writien.
Ir also minimizes channel uhlu.ahon.

]

mermb\/ providing graarer erxm ity in fsie design and
conservaiion of compuier n*nﬁ‘ory space. A chal o
group of contigusus sectors that are consider eu as a togi~
cal unit or record for processing and fronsmission porposes.
The Chain Bit of o sector thai is not the im% sector of ‘
record is recorded os @ one.  The Chain Bit of the lost
sector of o record is recorded as a zere

y

e

A Chain Reod operation reads from sector fo secior uniil
the End~of- Cham is encountered (Chain Bit egual 1o
zero or ofherwise terminaied by the program or Yword
count zero® condition). Automatic repositioning of the
sceess onms and swiiching from ticcess arm to access anm

is provided during cheined sperations.

b

ACCESS TIME

function of the
if *he sector to
ical Track Fairs

The access time fo any one sector is o
distance that the oceess arm is moved.
be read or written is one of the four Lo
that can be cccessed without moving the s

arm, the averoge access Hme is 26 milliseconds; and the
maximum cceess tme §s 52 milliseconds, or one disc
revolution.

slected access

i

If the access orm moust be moved, the maxEmLm position
ing time never exceeds 323 milliseconds. This

cludes 225 milliseconds fo move the arm 50 mi
to ensure that it has setiled on the selec:ed track and 30

milliseconds fo locate the proper sector.
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Figure 3. SDS Model 9165-24 Disc File Storage Module
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DISC ADDRESS WORD ‘ : - Track Pair

) $he Tl I Y PR S R4 5 T <
The disc address word is divided into four sections os C:f-* i é38 spleces}:' one of irher.::’.)u track pairs on e
: qisC. A Srock pair consists of one outer and one

hown below. The first five bits are not used.

= Sector
/ Ph){;ﬁiacd T;aczk Sector Bits 19-23 spacify one of the 32 sectors in each
el ) ¢ . . : .
5c i ical track pair. Each secior consisis of cne to
G 54 < 1011 1819 23 sur 1o=word packets plus a check character for the

;
enti
rack andsectiors 20-373 (24—371-’8} arg on the innar
rack. Twe disc revolutions are required to ccoess
he 32 sectors on one logical track poir.

re sector, Sectors 0-}?(00-23,-%) are on the outer
Physical Disc
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PROGRAMMING CONSIDERATIONS, DISC FILE

SKS Instructions -

Five fests encble users to determine stotus of o movable
head controller. The 5KSs listed below test unit ad-
dress 26 on Channel A,

Controller Ready Test—— SKS 10026, The disc file con-
~troller provides a Ready signal fo the computer, which
causes the SKS instruction to skip if the confroller can
occept an address word, The controller signals Not
Recdy for the following operational recsons

1. Reecding or writing;
. Seeking {arm in motion};

Waiting to goin control of o positioner;

Write monitor error; or
. Error counter not zero and stop-on-error
switch in STOP pcsiﬁon.

[T SN I

Controller Error Test ~— SKS 11026, An error is poshad
when:

1. Time to seek and verify o frack and dise oddress
excesds o reasonable value;

2. Time to search for o specific sector exceeds two
disc revolutions; or

3. Write monifor fails to indicate proper level
during reading or wrifing.

If one or more of these errors occur,. on error line is
energized and is tested by SKS$ 11026, If no error con-
dition exists, the SKS instruction skips. An ALERT EOM
instruction followed by a POT instruction clears all but
the write monifor error.

Track Verified Test -~ SKS 2’020. Skin I positionsr is
on addressed frack and read~write electronics ave con~
nected to the addressed disc,

Ty

ile Protect Test — SKS 13026, The disc controtler
supplies a signal fo the computer, which can be fested
to determine whether the physical disc {(oddressed by bits
&~10) currently selected is protected from writing. Each

7

fiated by an ALERT EOM/ POT sequence.

aecess arm hos a manual switeh, which allows reading and
writing or, inthe alternate position, inhibits writing on
that disc. The SKS instructionskips if the disc is not write
profected. ’
File On Line Test—SKS 10224, The instruction skips if
the file is Yon line, " m‘eaniv; that the file is opembm
and copable of recelving commands from the controllsr.

Channel Errors

ither of the following cccurs, it is reported as a
channsl error: ¢

1. The longitudinal cht_ca choracter or ifs odd par-
ity bit is not verified during a recd operation; or

2, The character odd parity value from the buffer
chcmei does not check with odd parity on the same
choracter generated when character shifts onto dis
during a write operation,

Dise Operations

The instruciions that follow apply for contratler unit
addresses 26 {for reading) and &8 {for writing) when con-
nected to channel A, Other TMCC channels are speci-~
fied by other configurations of bits 1 ond 17 of the EQM.
DACC c annels are s:miicny specifisd using EOD in.
place of EOM.

Alert to Accept or Send Address (EOM 10026}, This
disc file controller is notified that the computer Is frans-
mifting an address with the ALERT EOM. Following this,
the progrom executes o POT to transmit the oddress word.
If the controlier is not ready when the POT occurs, pro~
grom execution is deloyed uniil the file controller
accepts the word and acknowledges the POT.

This insiruction also alerts the controller for a PIN in~
struction, which fronsmits the address in the controlier
address register to computer memory. The PIN opera-
fion can be done at any time.

Seak and Verify. The Sesk and Verify operaiion is ini-
Once the con=
troller has received the address, if signals Nof Ready
untif the specified arm has been moved to the selecisd
pos?‘ n and the position is verified. If the computer has
ot addressed the unit for o Read or Write by this time,
‘rs‘e confrotler continues to verify and hold its position.
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During this fime, the other access control am may gain
control of the same access arm if it is waiting for con~
trol of this arm. An optional feature is availeble to pro~
vide an interrupt signal when the controtler has verified
the position of the access arm. The interrupt (if present)
will oceur for two reasons:

I. Trock verification succassful; or
2. Seek time elapsed.

Yirite.  Bsfore a Write is attempted, the progrommer
should determine that the physical disc selected is not
write~protected. This is accomplished by festing the
File Protect signal after sending the address to the con-
rofier. This signal con be tested even though the
coupler hos not yet moved the selected access arm to
the correct track.

Afrer the controller hos verifiad the position of the
access amy, 1t examines the unit address register in the
inpui/output channel to see if it is being addressed by
the computer. If the confreller is addressed for o Weite,
it begins writing at the specified sector. If o Write opera-
tion should ferminate before the end of o packet, the
controller continues to write zeros untll the end of thot
packet. The controller signals Mot Ready ofter a Write
until she check charccter for the last secior coddressed is
written. ‘

An ottempt to write on o protected disc will notresultin
an error, ond no change occurs in the informaiion record=
ed on the disc,

When setting up the interlace and terminel operctions,
LOSD must be used for writing.

Two Write operations ore avaijable:
s Foka SGB XN

1. Write Disc Sectors (EOM 03666} . Starting af
the secfor addressed, the disc writes the ousput words
until the L70O chonne! disconnects. At the end of each
sector the Chain Bit is recorded as 0 one. When all cut-
put is completed, the conrrolier fills in the last packer
with zeros, if necessary, and aguin records the Chain
Bif os o one. This meons thaf, on chain input, no sector
written with a WDS will indicate End~of-Chain.

2. Write Disc Chain (EOM02668). Starting af the
sector oddressed, the controller writes the output words
until the 1/O channe! disconnects. If at the end.of a-
sector more output is fo follow, the controller writes the
Chain Bif as @ one. When oll output is finished, the
controller fills in the lost packet with zeros, if necessary,

and records the sector check character foliowed by o

64-17-018 Rev. 1)
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Choin Bit of Zero, This secior indicates End-of-
Chain on input.

Writing Is nof ferminated or altered by the detection of
o sector gop in either of the preceding operations.

Read. A Read operation is executed by sending the ad-
dress for o Seek and Verify and then setting up the chon-
nel with o disc recd. When the controtier verifies that
tha access arm is settled on the track, it looks of the

unit address register. Since this now is ¢ disc read; the

controtler locates the sector specified and begins trans-
mission. A1 the end of the sector, the disc address in the
controlier is incremented; and the controllier reads the
next secior if it is still selected by the unit address. Tha
cecess arm s relocoted automaticoily, if required.  An
access amm is also selected, positioned, ond seftled on
the next physical disc automaticaliy. This operation con
be delayed if the access amm is being used by the ofher
access confrol,

Whern setting up ihe interlace ond terminal orders, IGRD
must be used for reading.

As with write, thers are fweo read operations: one for
sectors ond one for cheins: X
Jo RO Femn FGOM

1. Rewd Disc Sector (EOM 03628). Starting ot
the sector addressed, the controlier reads characters uo-
til the end of the sector is encounterad. [t then verifies
the check character; sets the error indicator, if necessary,
and signals End~of~Record. The sector read can consist
of from one to four packers {16, 32, 48, or 64 words).

2. Read Disc Chain (EOM 02628). Starting ot the
sector addressed, the controtler reads characters unti
the End-of-Sector is encountered. [t then verifies the
check character; sets the error indicotor, if necessary;
and inspscts the choin bit. If fhe chain bit is a ong, the
Read continues fo the next secfor. This is repeated until
o ssctor is encountered whose Chain Bit is a zero. At
that point, the controlier sigoals End-of-Record and
transmission stops. Each sector Read con consist of ene
to four packets. There is no limit to the number of sec~
tors that can be in the chain,

With either Read operation, if the count goes fo zero be-
fore the endof secior inanRDS or before End~of-Chainls
encountered in an RDC, the controller terminates frons-
mission and, ot the end of the current sector, sends an
End~of-Record Signal,

* x &

For oiher programiming considerations, see the program-
ming manual for the appropriate SDS cenkral processor.



