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REVISION DESCRIPTION
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6603-A/B/C DISK FILE CONTROLLER

=
The CONTROL DATA 6603-A/B/C Disk System consists of the 6603 Disk File Control-
ler and a Bryant Series 4000 Disk File., The system may be used with the 6000 Series

Computer Systems,

"g 10 ERA .| 6000 SERIES TO OTHER 6000
:n%lgé‘ssonl's DATA CHANNEL V * SERIES EQUIPMENTS

6603 DISK FILE

Figure 1, Typical System Configuration

FUNCTIONAL DESCRIPTION
SYSTEM RELATIONSHIP
The 6603 Disk System provides nonvolatile random access storage for 37, 355, 520 12-
bit words. Data is written on, or read from the disk file {in parallel), i.e., each of the

12 bits is written on, or read from a separate disk surlace,

Data transfer rate for sequential words is:

1.4 usec per word for the two outer disk zones
1.8 usecc per word for the two inner disk zoncs
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DISK ORGANWNTZA TION

The dizk surface organizatlion iz illustrated in Figure 2 and is described as follows:

Bit-Pusiliins

Zones Tracks Sectorse  _Per Trackl
Ll {ouler) 128 128 40, 036
2 {outer) 128 125 45, (54
3 {inner) 1ed 1400 3%, 208
4 {inner) 123 100 35,200

Sector count (s initiated 2t the reference marlk. There is a group switch gap between
the cnd of the lagt sector and the reference mark, This area is ordinarily oot usced for

tdtn storage.

Therce arc two separate banks of 12 parallel disk surfaces (Figure 3)., However, data
can be transferred to or from only one bank at a time, The head groups shown in

I"'igure 3 each serve onc disk zone,

A Read or Write operation can be programmed to start at any localion by function codes

which spevily track, sector, and head group.

REECORD FORMAT

A rerord is a series of sequential dula words sent from the FPoriphecral Provesqour by a

S2ingle guiput opcretion. T always starts at the heginning of a scctor.

A recard consists of four words of all zeroes, a series of data words, and a check word.
IFigure 2 ghows various record [ormats,  The minimum record length of six words (G-

bit positions per surface) oceurs when only one data word is written. The four words of
all zerus thal designate the start of a record and the check word are wrillen automatically

by the disk system.

A maximum of ah, 031 dola words* can be stored on cach track in cach of Lhe lwo ouler

zoneg, The maximum is 35, 195 data words per Leack in each of the two inner trackes,

{ There are 352 bit pogitlons available on cach track in a sector,

#5ome additional data may be stored in the group swilch gup but this practice is not
recimmended,
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Index Mark = Revolution Mark (Master ''starting’ point of a revolution).
Sector Mark = Reference Mark located at the start of each sector.
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Figure 3. Disk Qrganization

If the record length is longer than can be accommeodated in a single track, it musi be
sepmented and written on morce than one irack,

Record length may vary as shown in Figure 4. A rccord can be shorter or longer than
a4 gector., If a record only partially fills a sector, the remaining portion of the seclor

cannol be used since a new record can start only at the beginning of a sector.

During a Read opcration the input instruction must specify the exact number of data
words in the record (exclusive of the [our zero words and the check word), The disk
system does not signal the Peripheral Processorto terminale an input operation when it
recaches the end of a record. Thus, if the word count specified in the input instruction
15 100 large the disk will read the check word and data beyond the record of interest.

3 60334000 A



CHECK WORD

The disk system automatically writes a check word at the end of cach record written on
the disk (sce Figure 4). ‘T'his check word is used to verify the accuruacy of the record
when it is read from the disk, During a Readoperation the disk system apain generates
the check word and automatically compares it with the original, If the two check words
are not identical, an crror occurred when the record was written or during the Rcad

operation.

If there is a check word error the Parity Frror status bit (bil 7) is set, Fach input oper-

ation should be followed by a status check to sense for a parity error.

If an input instruction does not specify the exact number of data words in the record the
check word comparison will be meaningless and the parity error status bit will be set.
During a Write operation the parity error status bit will always be set, but is not signifi-
cant. Status should be checked for a parity error only after a Read operation.

SECTOR 99
(INNER ZONE)
REF OR REF
MARK SECTOR 127 MARK
SECTOR | h ROUP SWITCH GAP
r—sscmn o} —-'- —-I——”—-rr-lOUTER ZONE} *J GRO ~——«|
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}———RECORD DATA ———1x |unooh-3-——-q ECORD wmx
1 4 | I’
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WORD J
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R
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WORD — WORD
4 -sa—348 —n
WORDS WORDS
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Figure 4. Record Formats
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PROGRAMMING

CODES
TABLE 1. 6803 DISK CODIS
Function Codes
Read Sector s85* loosSST
Write Sector sS85 11488
Scleet Track tTTH* liot' 1"l
Select Head Group H¥¥¥ 168011
Ilequest Status 1700
Status Reply Codes
Ready OopsSS
Not Ready DipssSs
No Parity Error Oross5
Parity Error Urisss
*355 = 000-177
dkt T = 000-177
***H = 0-7
+8mall characters binary digits; large characters octal digits.
60334000 A




Function Codes

Read Sector sS85 (1o0s88)

This code prepares the disk system to read beginning at scctor 885. It must be {ssued
prior to cach Read opcration.

Write Sector S8 (1ois88)

This code prepares the disk sysiem to write beginning at sector s35, It must be issued
prior to each Write operation,

Select Track TTT (lier TT)

This code positions the heads over track tTT. The Peripheral Processor exits to the
next instruction immediately after issuing this code, Huowever, the disk will be Not
Rcady for a period of 201-267 ms while the heads reposition.

Select Head Group H (16041)

This code selects head group H, Bits 3-0 arc normally clear, however, this value may
be different for a particular installation. In any case bits 3-5 will be a constant for
operalional programming. The site customer engineer will have Lhe correct value.
Status Request {174}

This code selects the disk system for an input of the status reply word., An inpul instruc-

tion must follow to read in the status reply word,

Status Reply Codes

The disk status word consists of the current sector (855), a Parity Krror bit {p) and a
Not Ready bit (r).

=1
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Ready (0orsSS) — Bit 8

Bit 8 is clear when the disk system is not engaged in a track selection (head reposition-

ing) operation, 'The sector currently under the read/write heads is indicated by s8S,

Not Ready (0ips88) — Bit §

Bit 8 is set when the disk system is cngaged in a track scleetion (hecad repositioning)

aperation, The sectar currently under the read/write heads is indicaled by s8S.

No Parity Lrror {UrosSS) — Bit 7

Bit 7 is clear if a parity error is not detected during a Head operation,

Parity Frror (0RisSS)—Bit 7

Bit 7 is set if a parity crror is detected during a Read operation or if an input instruc-
tion does not specify the exact number of data words in the record, This bit will always

remain set after a1 Write operation, but is not significant. It is intended for use only

after a liead operation,

PROGRAMMING CONSIDFE.RA TIONS

Timing

Sector Selection: The Read or Wrile function codes select a specific sector for a Read

or Write operation, When one of these codes is issued the disk does not respond until
the designated sector reaches the heads. At this time the disk returns an inactive signal
that! permiils the Periphcral Processor to exccute the next instruction,

A Read or Write instruction must follow within 9, 1 ugec on lhe two outer zones and
within 11,9 usec on the two inner zones. This period allows enough Lime to load the A
register with the word count and activate the flata Channel, If a Read or Write instruction
docs not follow within this period the Read or Wrile operation will not start at the hegin-
ning of the sector.

8 GO334000 A



Track Selection (Head Repositioning); The time required to reposition the read/write

heads depends on the angular position of the disk with respect to the heads when the func-
tion code is issued, It is not dependent on the distance the heads must travel.

The minimum rcpositioning time of approximately 201 ms (3 disk revolutions) occurs 1f
the function code is issued when the proup swilch gap 15 under the heads (just prior to
revolution mark), 'The maximum repositioning time of about 268 ms (1 revolutions)
results if the function code is issued when scctor zero is under the heads (just after

revolution mark).

If the Termpheral Processorissues either the Read or Write function code to the disk
during the repositioning period, the disk dovs not respond.  Thus, the Data Channel
remainsg active until head repositioning is complete, The disk then accepts the Read ar

Write code and returns an Inactive signal to the Data Channel,

‘I'he Not Ready status bit {bit 8) is available to indicate if a head positioning operalion is

in progress.

Head Group Selection: Head group sclection can be accomplished within the group switch

period* if the group-select function code is issued at least one ms before the revolution
mark passcs under the heads. If the code is issued later than this, swilching will notl
take place until the gronp switch gap again passes under the heads. ‘The maximum delay

is one revolution (67 ms).
The disk cannot respond to either a Read or Write function code during the group switch-
ing time, If either of these codes is issued during this period, the disk neither accepts

the code nor inactivatcs the Data Channel until head selection is complete,

There is no status condilion {o indicate thal 4 group switch operation is in progress.

Programming Techniques

Some of the technigucs devcloped here arc listed as aids to the programmer,

*#Group switch period is the period of time the group switch gap passes under the read/
write heads.
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Half Track Technique: One way to organize data on the disk is the half-track idea where

the programmer considers alternate seclors o be numbered consecutively around the
track (the sector count 1s incremented by two). The skipped seclors are nurnbered in the
same fashion. In this sense cach track contains two half-tracks, ‘The advantage of this
method is that an entire scctor time is available for programming between reading or
writing consecutive sectors, This time is needed to load or unload the peripheral

memory, and set up parameters [or the next sector,

Purameler Storage: The programmer allows scveral words per sector for parameter

storage, One way to use them is as follows:

1) Let word 501g contain the number of the next sector in which there is a

continuation of the currcent record.

2) Let word 502g contain the number of words in the sector which are occupied by
the current record. This scheme enables the processing of variable length

records,

Programming Example

This program writes one record on the disk and reads one record from the disk.

100 6500 Jump to 0103 if
1 a103 channel is inactive
2 7500 Disconnecct (deactivate) channel
3 7700 Function -
4 1700 Request Status
3 400 Activate Channel
6 7000 Input Status Reply to A
'l TH00 Thisconnect Channel
110 2200 Check Status
| (400 for Ready
2 0402 Jump if Ready
3 0300 Stop if disk is Not Recady
4 7700 Function -
S 1 10t TT Select Track tTT (7 bils)
6 7700 Funaelion -
7 160H Select Head group I (3 hits)
120 7700 Tunction -
1 1 o15 S8 Select Write Sectar sS85 (7 bits)
2 2000 Sel A = 100 for
3 0100 100 word cutpur
4 7400 Activate channcl
o 7300 Output from
6 0200 0200
7 7500 Disconnect Channel
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130 7700 Function -
1 l nos SS Select Read Sector sSS (7 hits)
2 2000 Set A = 100 for 100 word input
3 010X Set to 101 if Check Word is also desired
4 7400 Activate Channcl
5 7100 Input to
A N300 03040
7 7500 Disconnect Channel
1440 7700 Function -
1 1700 Request slatus
2 7400 Activate Channel
3 7000 Tnput Status Reply to A
4 7501 Disconnect Channel
5 2200 Check Status
f 0200 for Check Word error
7 05FE Jump to error routine if error iy detected
150 NI Continue on in program

MANUAL OPERATION

SWITCHES AND INDICATORS

AUTOMATIC ON Switch/Indicator

This switch/indicator starts the disk file. It is dimly lighted during start up and brightly
lighted when the file is ready for use. All other switches except AUTOMATIC OFF are
disabled.

AUTOMATIC OFF Switch/Indicator

This switchfindicator turns off the file when the AUTOMATIC ON switch Is lighted,

MANTIAT. ON Swilch/Indicator

This switchfindicator permits use of all other switches except ATUTOMATIC ON and
AUTOMATIC OFF,

60334000 A 1



NOTL

‘The following switches are effective only
when the MANUAL ON switch is lighted.

MANUAT., OFF Swilch/Indicator

This switch/indicator turns off the file when the MANUAL ON switch is lighted.

DISK MOTOIR ON Switch/Indicator

This switch/indicator starts the disk drive motor. It is lighted when power is applied.

DISK MOTOR OFF Switch/Indicator

This switch/indicator turns off the disk drive moltor.

HYDRAULIC MOTOR ON 5witch/Indicator

‘This switch/indicalor slarts the hydraulic motor and applies power to the positioner

control circuits. It is lighted when power is applied.

HYDRAULIC MOTOR OFY Switch/Indicator

‘I'his switch/indicator turns off the hydraulic molor and removes power from the posi-

tioner control circuits,

FLECTRONICS ON Switch{Indicator

This switch/indicator applies power fo the clectronic circuits,

ELECTRONICS OQFF Switch/Indicator

This switch/indicator removes power from the clectronie circuits,

600334000 A



HIEADS ON Switch/Indicator

This switch/indicator places the heads in a working attitude,

HEADS OFF Switch/Indicator

This switch/indicator moves the heads away {rom the disk faces.

OPERATING PROCEDURES

The operator is also referred to Control Data 6603 A-C Disk System Service Handbook

(Pub. No. 60127000).

Automatic Mode

To start automatic operation, press AUTOMATIC ON pushbutton, Indicator lights
within the AUTOMATIC ON and DISK MOTOR ON pushbuttons light when the disk drive
motor starts. The AUTOMATIC ON light is dimnly lighted at this time.

After approximately a 60-second delay, indicator lamps within the HYDRAULIC MOTOR
ON, HEADS ON, and FLLECTRONICS ON pushbuttions light simultancously with the
starting of the hydraulic motor,

When the hydraulic systemn becomes operative and the head pads are prepared to hegin
RRead/ Write operations, the AUTOMATIC ON indicatlor lamp is brightly lighted, indicating
the file is ready for use.

The stop automatic operation, simply press the AUTOMATIC OFF pushbutton. The data
heads move immediately away from the disk faces, the hydraulic and disk motor is de-

encrgized, and the storage disks coast to a stop.

Manual Mode

To start manual operation press MANUAL ON. Next press DISK MOTOR ON and HY-
DRAULIC MOTOR ON. After waiting approximalely 60 scconds, press LHIFADS ON, T is
possible to place heads in a flying altitude with the disk motor off by pushing MANUAIL, ON,
HYDRAULIC MOTOR ON and, after 60 seconds, HEADS ON,

60334000 A 13



CUT ALONG UINE

—— T —— — — — —— —— —— —— ——— — — — . ittt S, s, e, S, s, s s, it ey, e w— — — — — — — — — — — — —— —  — — — —

FRINTED IN USA

AAZ4|D mPEV, 'yieg

COMMENT SHEET

MANUAL TITLE _ 6603-A/B/C DISK FILE CONTROLLER

Reference NManual

puBLIcATION No. _6 0344000 REVISION A

FROM: NAME:

BUSINESS
ADDRESS.

COMMENTS:

Thiy form is not intended ta be ugelt gy an order hlank,  Your evalualion of this maneal will be welcomed
hy Contral Data Carporation.  Any errors, suggested additions or deletions, or general comments may
be made below, TPlecase include page number references and fill in publication ecviaion level as shown by
the last entey on the Record of Revigron page ot the feont of the manual, Custarmer enginerrs are urged
te use the TAR.

NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A,

FOLD ON OOTTED LINFS AND STAPLE



STAPLE STAPLE

A oy em e emn e e e - e e - T T e e e W SR A e wem Gk A GEA M EER GER TR W e vy e e e e AL SR M e s e e

FIRST CLASS
PERMIT NO. B241

MINNEAFPOLIS, MINN.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY {F MAILED IN U.S.A.

POSTAGE WILL BE PAID BY

CONTROL DATA CORPORATION
Technical Publications Department
4201 North Lexington Avenue
Arden ITills, Minnesota 535112

— e e am g o — e v W e Em wm m Em e e e e e v

. e mm e e e e o e e e e e e e e sea Em e e W e v e e e M e s MmA e = e e — — e e e G e

CUT ALONG LINE



| CONTROL DATA| L SR

—— — CUT DUT FOR USE &S LOOSE-LEAF BINDER TITLE TAB

CORPORATE HEADQUARTERS, 100 341k AVE, SO, MINNEAPGLIS. MINN, 55440
SALES OFFICES AMD SERVICE CENTERS N MAJOR CITIES THADUGHEUT THE WOALD

PRINTED 4 U. 5 A,



	000
	001
	002
	003
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	reply1
	reply2
	xback

