60363900

G CONTROL DATA
CORPORATION

CDC° DISK STORAGE SUBSYSTEM
7054-1/21/41 DISK STORAGE CONTROLLERS
7054-2/22/42 DISK STORAGE CONTROLLERS
7152-1 DISK/TAPE CONTROLLER

7154-1/2/3/4 DISK STORAGE CONTROLLERS
7654-1/21 DISK STORAGE CONTROLLERS
844-2/21/41/44 DISK STORAGE UNITS
10304-1/2 MASS STORAGE EXTENDER OPTION
10333-1 DOUBLE DENSITY OPTION

OPERATION AND PROGRAMMING MANUAL



REVISION RECORD

REVISION DESCRIPTION
A Manual released.
(10-1-72)
B Manual revised and reissued to incorporate ECO 33152.
(2-15-173) ’
C Manual revised; Engineering Change Order 33900. Cover, Title Page and pages v, 1-1, 1-2, 1-3,
(6-22-173) 1-4, 1-7, 1-8, 1-27, 1-28 are revised. Page 1-7.1 is added.
D Manual revised; Field Change Order 33339, Cover, Title Page, and pages v, 1-5, 1-6, 1-7, 1-7,1,
(7-25-173) i-9, 1-10, 1-11, 1-12, 1-30, 1-37, 1-38, 1-39, 1-40 are revised, Pages 1-30.1 and 1-30.2 are
added.
E Manual revised; includes Field Change Order 33958, Pages 1-4, 1-6, and 1-30 are revised. |
(11-19-73)
F Manual revised; includes Field Change Order 34700. Pages 1-6, 1-8, 1-9, 1-12, 1-14, 1-17,
(5-3-74) 1-18, 1-19, 1-23, 1-24, 1-30,1, 1-31, 1-33, 1-34, 1-36, 1-38, and 1-41 are revised.
G Manual revised; includes Engineering Change Order 35406. Cover and pages iii, v, 1-1,
(9-2-74) 1-17, 2-2, 2-3, 2-4, and 2-5 are revised. Pages 2-6 and 2-7 are added.
H Manual revised; includes Field Change Order 34623, This edition obsoletes all previous
(9-2-174) editions.
J Manual revised; includes Engineering Change Order 36247 (publications change only).
(3-31-175) Cover, Title Page, iii, v, 1-1, 1-3, 1-21, 1-22, 1-23, 1-27, 1-34, 1-35, 1-47, 2-4, and
2-5 are revised.
K Manual revised; includes Field Change Order 36683. Front cover and pages v, vi, 1-6, 1-13, 1-16;
(11-3-175) 1-17, 1-20, 1-21, 1-27, 1-35, 1-36, 1-45 through 1-49, and back cover are revigsed. Pages
1-36.1, 1-36.2, and 1-50 through 1-53 are added.
L Manual revised; includes Field Change Order 37067. This edition obsoletes all previous editions.
(6-7-176)
M Manual revised to include 7154 full-track controller information (ECO 37490). This revision
(12-20-176) obsoletes all previous editions.
N Manual revised; includes Field Change Order 37704, Inside front cover, 1-1, 1-4, 1-6. 1-9
(2-9-77) 1-19, 1-20, 1-21, and 1-28 are revised,
P Manual revised to include 7152 disk/tape controller information (ECO 38404). This edition
(9-15-77) obsoletes all previous editions.
R Manual revised; includes Field Change Order 38473, Pages iii/iv, 1-8, 1-12, and 1-20 are
{(2-9-78) revised.
S Manual revised; includes Field Change Orders 39261 and 39379, Inside front cover, iii/iv,
(10-10-78) vii, 1-4, 1-7, and 1-20 are revised. Miscellaneous corrections made to pages 1-12 and 1-29,

[Publication No.

60363900

REVISION LETTERS |, O, Q AND-X ARE NOT USED

© 1972, 1973, 1974, 1975, 1976, 1977, 1978
by Control Data Corporation

Printed in the United States of America

Address comments concerning this
manual to:
Control Data Corporation
Publications and Graphics Division
4201 North Lexington Avenue
St. Paul, Minnesota 55112

or use Comment Sheet in the back of
this manual.



LIST OF EFFECTIVE PAGES

New features, as well as changes, deletions, and additions to information in this manual, are indicated by bars in the margins or by a dot
near the page number if the entire page is affected. A bar by the page number indicates pagination rather than content has changed.

PAGE

REV

PAGE

PAGE

REVJ L PAGE

REV

Front Cover
Inside Cover
Title Page
ii )

Back Cover

' Fﬁ“dﬁ*ﬂ*dm*d*d*v*ﬂ*ﬂ*d"U"UW*UE"U*U"U*UE"”UF"'UFUU’*U"U"“‘UE"U"U"“’UV””' L

REV w PAGE REV

60363900 S

iii/iv






PREFACE

—

This manual contains reference information for disk 6000 Series ‘

storage subsystems using one or more CONTROL

DATf® 7TX5X Series Disk Storage Controllers to CYBER 70 Models 72, 73, 74

handle CONTROL DATA® 844-2/21/41/44 Disk ’ 7000 Seri

Storage Units, Section 1 gives programming infor- oeries

mation for computer systems accessing 7X5X /844 CYBER 70 Model 76

subsystems. Section 2 provides operator's infor- CYBER 170 Models 172, 173, 174, 175

mation for these subsystems.

The Disk Storage Subsystem General Information
Manual (publication number 60364400) describes
TX5X /844 subsystem products and discusses sub-
system configuration. The reader may wish to
reference the following manuals for computer sys-
tem I/O channel requirements and controller hard-
ware reference information.

It is assumed that the reader is familiar with
peripheral processor (PP) programming techniques
used with one or more of the following CDC com-
puter systems.

Control Data Publication Publication No.

CYBER 70 Model 72, 73, 74
Input /Output Specifications Manual

(applies to 6000 series also) 60352500
CYBER 170
Input /Output Specifications Manual 19983600

7600/CDC CYBER 70 Model 76
Hardware Reference Manual 60367200

Disk Storage Controller
Hardware Reference Manual 60364500
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PROGRAMMING Sy

INTRODUCTION

7X5X and 844-2/21 Digk Storage Subsystems can
provide high-speed random-access mass storage
for 6000 series, 7000 series, CDC CYBER 70, and
CDC CYBER 170 computer systems, 844-41/44
Disk Storage Units function with all of these com-
puter systems except the 7000 series.

This section gives an overview of 7X5X and 844-2/
21/41/44 subsystems, describes subsystem com-
mands and associated parameter formats, and
provides sample program sequences. . The General
Information Manual describes products used in
these subsystems and explains product interaction
in a subsystem environment,.

"7X5X AND 844-2/21/41/44 SUBSYSTEMS

CONFIGURATION

7X54 and 844-2/21/41/44 subsystems consist of one
or two TX54 Disk Storage Controllers (DSC) and a
minimum of two 844 Disk Storage Units (DSU).
‘Each DSC can interface with up to four PP I/0
channels (depending upon DSC type) with a maximum
of eight DSUs.f Multiaccess DSCs service I/O
channels one at a time. Each DSU can connect to
one or two DSCs. Figure 1-1 shows possible sub-
system configurations.,

Standard Options 10304-1 and 10304-2 Mass Storage
Extenders increase the maximum number of DSUs
which a DSC can handle. Standard Option 10304-1
increases the maximum fo 22 DSUs, and Standard
Option 10304-2 increases the maximum to 36 DSUs.
(Standard Option 10304-2 cannot be installed with-
out 10304-1.) With the addition of two of each of the
options, the DSC can handle a maximum of 64 DSUs.
{The 844-41/44 DSUs cannot connect to the standard
option extenders but may connect to the same con-
troller that is using these extenders for 844-2/21
DSUs.) Each option consists of two independent
logical elements, each of which connects to one
DSC 1/0 port, and up to eight DSUs. Figure 1-1
illustrates a possible configuration.

The 10333-1 Double Density Option is installed in
7054-41/42 controllers to permit operation with
double density 844-41/44 Disk Storage Units. The
option is not installed in 7654 controllers. Double
density operation is standard with all 7154 DSCs.

Controlware for the 7X54 DSCs is identified as
follows: MA401 for the 7154, MA710 for the 7054,
and MA720 for the 7654. )

1844-41/44 DSUs cannot be operated with a 7654 DSC,
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MAT10 controlware will function in a
7154 with its operation identical to a 7054,

7152-1 DISK/TAPE CONTROLLER

The 7152 consists of a disk controller and a tape
controller in one cabinet. The disk controller por-
tion is the same as the 7154 disk controller, except
the 7152 has one I/O channel interface and four DSU
interfaces. Also, the 7152 has a programmable
read only memory (PROM) for autoloading control-
ware. A recommended minimum subsystem has
one 7152 controller, two disk units, and one tape
unit, )

DSC INITIALIZATION

Since DSCs are software controlled, a PP must
autoload a DSC with an appropriate controlware
package (nonalterable software) before the DSC can
respond to other commands., The start memory
load command (used for autoloading) is the only
command that a DSC can execute before control-
ware is loaded, "

DISK PACK INITIALIZATION

All disk packs are formatted at the factory. Exten-
sive surface analysis is performed on each disk

pack. Bad spots determined by this process are
recorded in the factory and utility flaw map sectors.

SUBSYSTEM PERFORMANCE

Table 1-1 gives disk storage subsystem data capac-
ity, access time, and transfer rate. The following
paragraphs clarify table 1-1, -

Data Organization

Information on a disk pack is divided into cylinders,
tracks, and sectors as shown in figure 1-2. A cylin-
der consists of all the information accessible by all
heads in one position. It includes one track for each
recorded disk surface in the pack. A track consists
of all the information accessible by one head in one
position. A track is further divided into sectors.

A sector is the smallest addressable area on a disk
pack,

1-1
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TABLE 1-1. DISK STORAGE SUBSYSTEM

PERFORMANCE SUMMARY

Data Capacity (6-bit characters)

Per Per Per Per
Sector Track Cylinder Disk Pack
644 15, 456 293,664 | 118,640,2567

Access Time (milliseconds)

"Cylinder
to Rotational
Random Seek Cylinder Latency
Maxi-| Average |Maxi- | Average [Maxi-| Average
mum mum mum
55 30 10 6 16.7 8.3

Transfer Rate
(millions of 6-bit characters per second)

1:1 Interlace 2:1 Interlace

0. 925 0.462

1237,280,512 for 844-41 only.

SECTOR

Figure 1-2. Disk Pack Information Divisions

Data Capacity

The on-line data capacity of a disk storage subsys-
tem depends upon the number of DSUs in the subsys-
tem and also upon DSC-determined sector param-
eters., FEach DSC in the 7X54 series drives from 1
to 64 DSUs and specifies a sector length of 644 6-bit
characters. The 7152 can drive 32 DSUs.

Access Time

Access time is the time a DSU requires to locate
the addressed sector. Before transferring data,
a DSU moves the heads to a cylinder and selects
one of the data heads. The selected head then
transfers data as the appropriate sector passes
under (or over) it. Thus, total access time con-
sists of the time required for head movement plus
time spent waiting for the appropriate sector to

60363900 P

reach the selected head (rotational latency). Head

select time is negligible.

Data Transfer Rate

The transfer rates are the average rates at which
from 2 to 456 sectors (on the same cylinder) can be
transferred. Both rates take into account subsys-
tem overhead time required for addressing, error
checking, etc. The 2:1 interlace transfer rate is
half the 1:1 interlace rate since the 2:1 mode trans-
fers only half the sectors on a track per disk

revolution.

| SUBSYSTEM COMMANDS

The following general considerations apply to all
subsystem commands.

1, PP Type

Some command-related procedures vary
according to the requesting PP type. The
acronym 6TPP (6000-type peripheral
processor) refers to PPs in 6000 series,
CDC CYBER 70, Model 72, 73, 74, and
CYBER 170, Model 172, 173, 174, 175
Computer Systems. The acronym 7TPP
(7000-type peripheral processor) refers
to PPs in 7000 series and CDC CYBER 70
Model 76 Computer Systems. Statements
that apply to both types of PPs use the
acronym PP,

2. Bit Positions

Bit positions are numbered from right to
left as follows:

MSB LSB
fuTwoTe[s]7][e[5[a[3]2]1]0]

3. Bit Fields

All numbers placed in specified parameter

fields must be right justified and zero filled.
Likewise, a DSC right justifies and zero fills
all numbers placed in specified status fields.

4. Routine Status

After processing a TTPP command, a DSC
returns a 12-bit status word to the request-
ing 7TTPP (via the status/control channel) to
indicate the status of the current operation.
A 6TPP must issue a general status (0012g)
command, followed by a single-word input
to receive current status. '

5, Interlacing

Depending upon PP selection (via seek, X:1
interlace commands), a subsystem can store
data blocks either in consecutive sectors
(1:1 interlace) or in alternate sectors (2:1
interlace). The 2:1 interlace allows a PP
one sector time of nonsubsystem related
program activity for each sector time of
data transfer. When the 2:1 interlace is
utilized, the cylinder processing order is

as follows:

e From sector 0, track O (the first
even sector on the cylinder), the
DSC increments to sector 2, track
0, etc,
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e From sector 22, track 18 (the last
even sector on the cylinder), the
DSC increments to sector 1, track
0 (the first odd sector on the cylin-

der) and processes odd sectors.

e After sector 23, track 18 (the last

odd sector on the cylinder) has
been processed, the PP must
issue another seek command to
move processing to another
cylinder.

6. Command Listing

Table 1-2 lists subsystem commands in

numerical order. All commands processed

by a subsystem are 12 bits in length. The
upper 3 bits designate the subsystem.

equipment number (0g).

bits com

code.

The lower 9
prise a three-octal digit function

In table 1-2, commands which must supply
parameters to a DSC show the parameter
length (in 12-bit words) in the parameter

‘output column.

Commands which cause a
DSC to return status to a PP show the
status length (in 12-bit words) in the status
input column,

All commands from a 6TPP, except

operation com

DSC.

plete (0010g), reserve the

TABLE 1-2. SUBSYSTEM COMMANDS
i arameter | Status Command Function | Parameter | Status Command
Fg’;?;on POIl‘;ltput Input Name Code Output Input Name
0000 1 word - Connect 0027 17 - - G?}p Sgcmr
- Seek, 1:1 - Rea
o001 # words Interlace Checkword
0002 4 words - Seek, 2:1 0030t17 - - Read
Interlace g agory
- I Length a
3382 ' W?rd - R/gtd gt 0031 %t - - Read Utility
0005 - Write M.ap .
0006 - - Write 003271t - - Diagnostic
Verify R_ead .
0007 - - Read 00331t - - Diagnostic
Checkword Write
0010 - - Operation 0034 1T - - Read
Complete Flawed
0011 - - Disable Sector
Reserve 0035t 1 - - Write Last
0012t - 1 word General Sector
Status 0036 11 - - Write Ver-
0013 - 12 wordsfft| Detailed ify Last
Status Sector
0014 - - Continue 003711 - - Write
0015 - - Drop Seeks Flawed
0016 7 words - Format Sector
Pack 0040 1 1 - - Read Short
0017t - 1 word On- Sector 00417+ 1 word - Select
Status Strobe and
002071t - - Drive Offset
Release 00421ttt - - Clear
0021 - 1 wordftt Return Coupler
Cylinder Connects
Address 00431117+ - - Read
0022 1 word Set/Clear Coupler
Flaw Buffer
00231t 20 wordstt Extended 0046T T 11 - - Write
Detailed Buffer to
Status Dis]ﬁ(;i
. - - Deadstart
0024 11 - - Gap Sector 03UU T+ foadstart
» -, Read 0414 - - Start
0025 7 - - Gap S'ector Memory
- Write Load
00261t | - - Gap Sector
- Write
Verify h
T 7TPPs only
T1 6 TPPs only
T11 7TPPs must input this status on the data channel
717117154 and 7152 DSCs only

1-4
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CONNECT (00004)

This command and its associated one-word output
parameter permits a PP to reserve a DSU without
initiating head movement. The DSU remains
reserved until the PP issues either an operation
complete (0010g), drop seeks (0015g), or drive
release (0020g) command. For dual DSC subsys-.-
tems, a disable reserve (0011g) command received
by one DSC can release a DSU previously reserved
by a connect command through the other DSC. -

Parameter Format.

After receiving a connect command, a DSC per-
forms a one-word input to determine the DSU to be
reserved. If DSUs are attached directly to the DSC,
bits 0 through 2 specify the DSU to be connected.
Bits 6 through 11 must be zero filled.

I 65 32 0
| ZERO FiLLED x xx |osu noi |

If Standard Option 10304-1 Mass Storage Extender
is a part of the system configuration, DSUs on the
extender must be connected through the extender.
In this case, bits 0 through 2 specify an element of
the extender, and bits 3 through 5 specify the DSU.
The addition of Standard Option 10304-2 merely
adds more elements and more DSUs which may be
connected.

n | 65 32 0
| zero FiLLED | psu No. [ELEMENT o

Standard Options 10304~1 and 10304~2 do
not change the addressing scheme. Al-
though bits 0, 1, and 2 contain the DSU
number in the first figure and the element
number in the second figure, the address
in either case designates a DSC port
(physical interface). .

SEEK, 1:1 INTERLACE (0001g)

A PP issues this command and its associated four-
word output parameter to condition a DSC for a 1:1
interlacett data transfer. Upon receipt of this
command and its parameter array, a DSC initiates
head movement in the addressed DSU unless the

DSU already has its heads in motion, is already
on-cylinder, or has already been reserved by the
other access or the other DSC (dual DSC subsystems
“only).

A PP can determine if the specified DSU is on-cylin-
der by checking general status from the DSC [refer
to General Status (0012g) in this section]. en

the general status word is zero, the specified DSU

is on~cylinder and the seek operation has com-
pleted normally. When the selected DSU's heads
are in motion, bit 1 (busy) of the general status
word is set. ’

TDSU number must be from 0 to 3 for a 7152 controller.

Since the general status word changes only after a
DSC processes a command, a PP waiting for a
specific seek operation to complete should use the
following sequence.

1, Issue seek command and address.
2. Wait for general status to be updated.

3. Goto step 1 if bit 1 of the general status
word is set.

4, Continue if status word is zerd.

A TTPP can also use the on-sector status (0017g)
command in conjunction with multiple seek, 1:1
interlace commands to optimize rotational latency
in a subsystem [refer to On-Sector Status (0017g)l.

Parameter Format

After receiving a seek, 1:1 interlace command, a
DSC performs a four-word input to determine the
disk address to be sought.

WORD 1 EXPANDER/DSU NUMBER 1 1
WORD 2 STARTING CYLINDER NUMBER
WORD 3 STARTING TRACK NUMBER
WORD 4 STARTING SECTOR NUMBER

SEEK, 2:1 INTERLACE (0002)

A PP issues this command and its associated four-
word output parameter to condition the DSC for a
2:1 interlace (alternate physmal sectors) data
transfer.

The parameter format, suggested PP wait sequence,
and DSC status related to this command are the
same as those listed under Seek, 1:1 Interlace
(0001g). [A 6TPP must use the general status .
(0012g) command to determine the current status of
a seek 2:1 interlace operation, ]

1/O LENGTH (0003 )

This command and its associated one-word output
parameter specify the number of sectors to be proc-
essed by subsequent read (0004g), write (0005g),
write verify (006g), or read checkword (0007g) com-
mands. A DSC retains the current I/O length and
applies it to any of these commands. In order to
change the current I/O length, a PP must issue a
new I/O length command. The sector count can
range from 1 to 456y (maximum of one cylinder).

7tA DSC processes consecutive physical sectors during the transfer. -

tt1The format for this word is the same as that described under Parameter Format for the connect (0000

command.
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When a 7TTPP specifies a 1:1 interlace mode and is
processing consecutive data blocks (length specified
by 1/0 length command), a DSC provides one un-
used sector (gap sector) after each block. This
allows PP overhead program activity between data
blocks. A DSC resumes processing of the next
data block upon receipt of one of the preceding
commands during the unused sector's rotational
period.

A 7TPP can eliminate the ﬁnused sector by issuing
a seek, 1:1 interlace command specifying the next
sequential sector after processing a data block.

. However, this procedure requires an additional disk

revolution for each data block processed.

An 1/0 length command from a 6 TPP provides no
gap sector and is required only for 1:1 interlace
transfers on a 7054 DSC. An I/O function is re-
quired for each sector to be processed, and lost
data status results if the 1:1 interlace is not main-
tained.

The I/0 length command is irrelevant for operations
using 2:1 interlace mode or, in the case of 7152 and
7154 DSCs, it is irrelevant for either 1:1 or 2:1
interlace mode.

Parameter Format

After receiving an I/O length command, a DSC
inputs the sector count word.

i . _ 0
| SECTOR COUNT |

READ {0004g)

This command initiates data transfer from a selec-
ted disk sector (specified by a prior seek command)} -
to a PP, On 7152 and 7154 DSCs, the transfer is -~
from the selected disk sector through the coupler
buffer memory to the PP. The coupler memory can
buffer up to one sector of data from the disk and
simultaneously transfer it to the PP at the speed of
the channel, (The 7152 and 7154 are the only DSCs
that have a coupler buffer memory.)

A read command from a 6 TPP must precede each
sector to be read. A read command from a 7TPP
transfers the number of sectors specified by a pre-
ceding I/O length (6003g) command.

After issuing a read command, a PP must initiate
a block input of appropriate length to receive the
read data.

As long as either consecutive (1:1 interlace) or alter-
nate (2:1 interlace) sectors are being read, a PP
issues another seek command only when data trans-
for must resume at another cylinder.

f write (00054)

This command initiates data transfer from a PP to
the disk sector specified by a prior seek command,
On 7152 and 7154 DSCs, the transfer is from the PP
through the coupler buffer memory to the selected

disk sector, The coupler memory can buffer up to
one sector of data from the PP at the speed of the
channel and simultaneously transfer it to the disk.
(The 7152 and 7154 are the only DSCs that have a
coupler buffer memory.)

A write command from a 6 TPP must precede each
sector to be written. A write command from a
7TPP transfers the number of sectors specified by
a preceding 1/0O length (0003g) command. .

After issuing a write command, a PP must initiate

a block output of appropriate length to transmit the
write data. As long as either comsecutive (1:1 inter-
lace) or alternate (2:1 interlace) sectors are being
written, a PP issues another seek command only
when data transfer must resume at another cylinder.

WRITE VERIFY (00064)

This command conditions a DSC to perform a bit-by-
bit comparison of data from a PP with data on a

- disk. A prior seek command specifies the starting

sector and interlace mode for the compare operation.

A write verify command from a 7TPP enables the
comparison of the number of sectors specified by

a preceding I/O length (0003g) command. A write
verify command from a 6TPP must precede each
sector to be verified. After issuing a write verify
command, a PP must initiate a block output of
appropriate length to supply the data to be compared.

READ CHECKWORD (0007 g}

This command conditions a DSC to test for check-
word errors in one or more sectors of data already
stored on a disk. A prior seek command specifies
the starting sector and interlace mode for the check.

A read checkword command from a 7TTPP enables
checking the number of sectors specified by a pre-
ceding I/O length (00033) command. A read check-
word command from a%TPP must precede each
sector to be tested.

OPERATION COMPLETE |00108)

A PP issues this command to release the reserve
of the last DSU functioned by the DSC. Other DSUs
must previously have been released by a drop seek
(0015g) command. In addition, a 6 TPP must issue
this command to a multiaccess DSC to release the
DSC for use by a 6TPP connected to another access.
Do not issue a general status function following this
command unless it is intended to reserve the DSC
again.

DISABLE RESERVE (0011g)

A disable reserve command to one DSC permits that
DSC to release all DSUs currently reserved to the
remaining DSC. A PP should issue this command
only after it has determined that one or more DSUs
are currently reserved to an inoperative DSC.
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GENERAL STATUS (0012g)

Only 6 TPPs use this command to receive
the current general status word. A DSC
sends the current general status word to
a TTPP on the status/control channel
after processing each command. The
general status word structure is the same
for both types of PPs.

A 6TPP should issue a general status command
followed by a single-word input after issuing any
other command. Normal command completion re-
sults in a zero-filled general status word. If the
general status word is nonzero, always examine
bit 10 first to determine if the DSC is reserved by
another access. If bit 10 is clear, check bit

TABLE 1-3, GENERAL STATUS INTERROGATION

Inter- Inter-
rogate rogate
by by
Subsystem Command 6TPP TTPP
Start Memory Load Yes No
Format Pack ‘Yes Yes
Seek 1:1 Interlace Yes Yes
Seek 2:1 Interlace Yes Yes
I/O Length , Yes Yes
Read T Yes Yes
Write 1 Yes Yes
Write Verify "Yes Yes
Read Checkword { Yes Yes
Operation Complete No Yes
Disable Reserve Yes Yes
Detailed Status No No
Continue ¥ Yes Yes
Drop Seeks Yes Yes
On-Sector Status N/A Yes
Connect Yes Yes
Read (Gap Sector) t Yes N/A
Write (Gap Sector) Yes - N/A
Write Verify (Gap Sector) Yes N/A
Read Checkword (Gap
Sector) t Yes N/A
Drive Release Yes N/A
Return Cylinder Address No No
Set/Clear Flaw Yes Yes
Extended Detailed Status No N/A
Read Factory Data Yes N/A
Read Utility Map | Yes N/A
Diagnostic Read No ' N/A
Diagnostic Write Yes N/A
Read Flawed Sector T Yes . N/A
Write Flawed Sector 1 Yes N/A
Read Short Yes N/A
Select Strobe and Offset Yes N/A
Deadstart from Disk Unit Yes N/A
Write Last Sector Yes N/A
Write Verify Last Sectort Yes N/A
Clear Coupler Connects No N/A
Read Coupler Buffer Yes N/A
Write Buffer to Disk Yes N/A
tThese commands require that general status be
interrogated after each sector of data has been
processed by the DSC.
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11 to determine if the previous operation was ab-
normally terminated. I neither of these bits is
set, check the bit or bits which are associated with
the previously requested operation.

Table 1-3 specifies which subsystem commands
must be followed by interrogation of general status.
A BTPP issues a general status command to inter-
rogate the status, and a 7TPP inputs the status
word on its status/control channel,

The general status word is structured as follows:

A bit set to one indicates that its corre-
sponding status exists.

(11 | ABNORMAL TERMINATION

DUAL ACCESS COUPLER RESERVED
NONRECOVERABLE ERROR
RECOVERY IN PROGRESS
CHECKWORD ERROR
CORRECTABLE ADDRESS ERROR
CORRECTABLE DATA ERROR

DSU MALFUNCTION

DSU RESERVED
MISCELLANEOUS ERROR

BUSY

NONCORRECTABLE DATA ERROR

-—

~

-~

—>

BESRREEEEES

Bit 11 - Abnormal Termination

The preceding command terminated abnormally,
Either general status bit 8 or 9 specifies whether

or not recovery is possible. The PP must examine
the detailed status block to determine the cause of
the abnormal termination. For all abnormal ter-
minations, the detailed status block should be logged
for future use.

Bit 10 - Dual Access Coupler Reserved

The DSC is currently reserved to another I/O
channel. When this bit is set, all other general
status bits are meaningless.

Bit 9 - Nonrecoverable Error
An error has occurred which is nonrecoverable.

Detailed status should be obtained to determine the
exact cause of abnormal termination.

Bit 8 - Recovery In Progress

The DSC is ready to respondv.to one or more con-
tinue (0014g) commands to attempt error recovery.

Bit 7 - Checkword Error

A checkword error has occurred in either the ad-
dress or data field of a sector. Bits 5 and 6 of
general status provide an analysis of the checkword
error.
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Bit 6 - Correctable Address Error

A correctable read address checkword error has
occurred. A continue (0014g) command causes the
data to be processed on a subsequent disk
revolution.

Bit 5 . Correctable Data Error

The last sector of data read contains a correctable
checkword error. The location of the error and a
correction vector are specified in the detailed
status block.

Bit 4 - DSU Malfunction

A DSU-related error condition exists. Words 9
through 11 of the detailed status block specify the
DSU status at the time of the malfunction.

Bit 3 - DSU Reserved

The specified DSU is currently reserved by the
other DSC,

Bit 2 - Miscellaneous Error

After an autoload (0414g) command, this bit indi-
cates that the controlware loaded is not compatible
with the DSC. After all other commands, bit 2 set
indicates that detailed status word 3, bits 2 and 3.
specify the error condition(s).

Bit 1 . Busy

The specified DSU and/or the DSC are busy.

Bit O - Noncorrectable Data Error

The last sector of data read contains an error
which cannot be corrected by an 11-bit correction
vector,

DETAILED STATUS (0013g}) AND
EXTENDED DETAILED STATUS {0023g)

These commands cause a DSC to supply a 12- or
20-word detailed status block to the requesting PP,
The detailed status block is available immediately
upon abnormal command termination and applies to
the currently selected DSU.

After an abnormal command termination, a PP
should obtain error logging information by issuing
a detailed status command followed by a block
input of appropriate length, The PP may then
attempt error recovery with one or more continue
(0014g) commands or may try a new command,

1-8

The detailed status block format is as follows:

1,10, 9.8 7 6.5 4 3 2 1 0

STATUS

WORD 1 STROBE /OFFSET RETRY COUNT | ER?:%DRRsETSAST;;s
WORD 2 sg:gg(:&%s SECTOR COUNT
WORD 3 COMMAND CODE R o (PR «
WORD 4 | FT [REVISION NUMBER T | DSU NUMBER
WORD 5 24-BIT DISK ADDRESS OF A
woro 6 | —F;LTNG_ ;l-S.K—SEC;O; _______
WORD 7 NONRECOVERABLE ERROR STATUS
~e==WORD 8 | O I 11-BIT CORRECTION VECTOR't
WORD 9 DSU UNSELECTED P))grlfsl DSU_CONTROL !
WORD 10 | DSU CONTROL I DSU. FAULT STATUS % f—{PNS‘I!JERLOCK
STATUS

1
]
I
T
]
]

WORD 11 DSU INTERLOCK STATUS
~e= WORD 12 BIT ADDRESS OF CORRECTABLE READ ERROR
CLP DRV PP WORD ADDRESS OF
TWORD 13 | wE Icou'ﬂssl CORRECTABLE READ ERROR

TWORD 14 FIRST WORD OF TWO-WORD CORRECTION VECTOR

TWORD 15 SECOND WORD OF TWO-WORD CORRECTION VECTOR

TWORD 16 DSC OPERATING STATUS WORD 1

TWORD 17 COUPLER BUFFER STATUS
DjiC]|B{A

tWORD 18 RES.IRES.IRES.I RES.I LAST COMMAND

tWORD 19 SECOND TO LAST COMMAND l THIRD TO...

TWORD 20 { ..LAST COMMANDI FOURTH TO LAST COMMAND

t 6TPPS ONLY
** THIS MAY ALSO BE THE DSC DIRECTOR ADDRESS.

Detailed Status Interpretation

|

In the detailed status block, an individual
status bit set to one indicates that its
corresponding status condition exists.

Word 1
Bits 4 These bits provide the number of
through the data strobe/head positioner
11 offset retry attempt just completed

(refer to continue (0014g) com-
mand). DSC error recovery
allows a maximum of 27 retries
(three retries at each of nine
strobe/offset combinations).
Retry attempt numbers corre-
spond to strobe/offset conditions
shown in table 1-4.
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TABLE 1-4. REREAD SEQUENCE

Data Address
Reread Reread
Attempt Attempt
Number Number Offset Strobe
1,10,11 1,2,3, Nominal Nominal
2,12,13 4,5,6, Nominal Early
3,14,15 7,8,9, Nominal Late
4,16,17 10,11,12 | Reverse Nominal
5,18,19 13,14,15 { Reverse Early
6,20,21 16,17,18 | Reverse Late
7,22,23 19,20,21 | Forward _ Nominal
8,24,25 22,23,24 | Forward | Early
9,26,217 25,26,27 | Forward Late
Bit 3 The disk address specified by the
PP does not compare with the
address field read (or read/cor-
rected) from the disk.
Bit 2 An incorrect cylinder number was
read.
Bit 1 An incorrect track number was
-read.
Bit 0 An incorrect sector number was
read.
Word 2
Bit 11 A checkword error occurred in
reading the address field.
Bit 10 The address field read from the

disk sector cannot be corrected
by an-11-bit correction vector.
Words 5 and 6 contain the address
of the failing disk sector.

Whenever a correctable address check-
word error occurs, a DSC corrects the
error with an 11-bit correction vector.

Bit 9
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A checkword error occurred in
reading the data field.

Bit 8

Bits 0
through
7

Word 3
Bits 4
through
11

Bit 3

Bit 2

Bit 1

Bit 0

Word 4

Bit 11

Bits 6
through
10

Bits 0
through
5

The data field read from the disk
sector cannot be corrected by an
11-bit correction vector. Words
5 and 6 contain the address of the
failing disk error.

These bits specify the number of
sectors within the current data
block that were successfully
processed. This field is not used
during pack formatting,

This field contains the lower 8 .
bits of the PP command causing
this de?:aﬂed status block.

A compare operation for an address
field or data field did not complete.

A write verify operation failed,
indicating that the data field is in
error.

During the last 65, 000 read opera-
tions on a DSU or port, read errors
(excluding flaws) have been de-
tected after at least three head
positioning changes. Since errors
are detected per port, an error

file must be examined to determine
the failing DSU if the port drives
DSUs through an expander,

Whenever this status bit is set,
bit 9 of general status (nonrecover-
able error) is also set.

This bit indicates a channel parity
error (6TPP, CDC CYBER 170
family only).

When this bit is a 1, it indicates

that full-track controlware (MA401)
is selected. (7152 and 7154 DSCs I
only).

When this bit is a 0, it indicates
that half-track controlware (MAT710)

‘is selected (7054, 7152, or 7154 I

DSCs).

This field specifies the control-
ware revision number; this is
significant for 6 TPPs only.

This field specifies the DSU num-
ber (or port if an expander is con-
nected) associated with this copy
of detailed status.
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Words 5 and 6

This 24-bit field (which is filled whenever either a
positioning error occurs or a defective sector is
referenced) contains the address of a failing disk

sector.

WORD 5§
WORD 6

-

3

The field format is as follows:

“|o|=

Y
o |=]-
cl~|e

—

cOMPPrOHO~AO

CYLINDER NUMBER
TRACK NUMBER

SECTOR NUMBER
SECTOR FLAW BIT
TRACK FLAW BIT
FACTORY DATA SECTOR
UTILITY MAP

ZERO FILLED

If the DSC cannot read the address field
of the failing disk sector, it supplies the
address from the last seek command.
[Refer to Seek, 1:1 Interlace (00018). ]

Word 7
Bit 11

Bit 10

Bit 9

Bit 8

Either the preceding command/
output parameter was invalid, or
the command was issued when not
expected.

A sector mark was detected by
the DSC during a read or write of
sector data.

Either the PP did not accept data
from the DSC fast enough during
a read operation, or the PP did
not supply data to the DSC fast
enough during a write operation.

The DSC cannot locate the sync
pattern or the sync byte in the
address field of the selected disk
sector.

DSC memory parity error

Bit 6

Bit 5

Bit 4
Bit 3

Bit 2

Bit1

Bit 0

Word 8
Bit 11
Bits 0

through
10

One or more of the following
conditions exist.

1. The DSC's internal com-

. posite status bit is set,
although none of the condi~
tions normally causing it to
be set are present.

2. No error status is available
. after an error correction
attempt.

3. . The reseek operation follow-
ing a head positioning error
did not initiate head move-
ment.

4. The DSC has entered an
error recovery sequence
even though the read/cor-
rected address compares
with the address supplied
by PP.

5. A DSC director sequence did
not complete execution.

6. Word 8 contains the hard-
ware controller director
address.

There is no flag bit set to indicate
that either the factory or utility
flaw map is written.

The DSU address read had a track
flaw bit set.

The DSU address read had a sector
flaw bit set.

The DSC cannot locate either the
sync pattern or the sync byte in the
data field of the selected disk
sector,

The deadman timer has expired.
Refer to 6TPP Deadman Timer
Operation in this section.

A maximum of 1605 utility flaw
entries has been exceeded.

Zero filled

After a correctable read error
occurs, this field contains an 11-
bit correction vector. In order to

T Bit 0 of word 6 is used as the uppermost cylinder bit for controllers having the 10333-1 Double Density

Option.
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Word 9 V

Bit 11

*Bit 10

Bit 9
Bit 8
Bit 7
Bit 6
Bit 5
*Bit 4
*Bit 3
Bit 2
*Bit 1

*Bit 0

Word 10
Bit 11

Bit 10

Bit 9
*Bit 8

Bit 7
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correct the last sector of data Bit 6
received from the DSC, the PP

must exclusive OR the correction

vector with sector data beginning Bit 5
at the bit location specified by :
word 12 of the current detailed

status block. Bit 4

If bit 6 of word 7 is set, then
word 8 contains the hardware
controller director address.

Bit 3

Bit 2

[~notE] , Bit 1
Words 9, 10, and bits 4 through ’
11 of word 11 contain status from Bit 0
the selected DSU. The DSC copies
this status after any abnormal
command termination. Bits iden-
tified with an asterisk (*) are
dynamic and may not have signifi- ’
cance for a PP.yDiagnostic M
programmers. should reference Bit 11
appropriate DSU manuals for
complete information about these

status bits. Bit 10
Sector alert Bit 9
DSU seek error (seek incomplete Bit 8
for 844-4X only)
DSU busy Bit 7
DSU selected Bit 6
DSU ready Bit 5
DSU on-line
Double density drive Bit 4
Amplitude monitor 3 (not used) Bits 0
Amplitude monitor 2 (not used) ghrough
DSU end of cylinder
Amplitude monitor 1 (not used) Word 12
Track index Bits ‘0
through

11

On cylinder

Seek error (seek incomplete for
844-4X only)

Disk pack is unsafe.
Sector mark

Seek error (seek incomplete for
844-4X only) -

DSU negative voltages are more
positive than normal.

DSU positive voltages are more
negative than normal.

Current fault

A read and write operation have

been attempted simultaneously.

The DSC attempted a data transfer
when the DSU was not on-cylinder.

Not assigned (AC write fault for.
844-4X only)

The DSU logic temperature is
normal.

' The DSU power supply temperature

is normal.
The spindle motor is on.

The DSU power sequencing is not
under control of the DSC.

The DSU START switch is ON.

The disk pack brush cycle is in
progress.

Heads are loaded.

The sector block is in position to
sense the sector disk (control
interlock for 844-4X only).

A disk pack is mounted.

Not assigned

This field contains the bit address
of the first bit of a correctable
read error detected either in the -

~address or data field of the sector.

General status indicates whether
the error is in the address or data
field, Only errors in the data field
are corrected by the PP.

Use the following procedure to
correct the read error. Assume
that n is the number formed by
word 12,

1. Remove bit n plus the next
10 bits from the data field
to be corrected. The first
bit in the field is bit 0, the
second bit is bit 1, and so
forth. ‘
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2. Perform an exclusive OR
operation between the re-
moved 11 bits and the 11~
bit correction vector from
word 8 of detailed status.

3. Insert the 11-bit result of
the exclusive OR operation
into the data field where
the failing 11-bits were
removed.

Words 13 through 20 are returned only in
response to extended detailed status
(0023g) commands.

Word 13

Bit 11

I Bit 10

l Bit 9

Bits 0
through
8

1-12

During 1:1 interlace write opera-
tions, general status is returned
when the sector to be written is in
the coupler buffer and the disk ad-
dress has been read and verified.
If an error occurs while writing
the sector from the coupler buffer
to the disk, this status bit will be
set. To assure that this error is
detected, the next function must be
general status., If it is not, there
will be no reply.

This bit is only applicable when run-

ning multiple PP routines on a shared

DSC coupler access. For example,
running on-line diagnostic D44 while
running another routine. When this

bit is a 0,it indicates that the current

PP routine issued the first general

status function to connect the coupler

access. When this bit is a 1,it in-
dicates that the coupler access was
connected by a previous PP routine.

Drive access was reserved. Valid
only when general status is 0000 or
0002,

This field contains the first-word
address of a two-word correct-
able read error detected in the
data field of the sector.

Use the following procedure to
correct the read error. Assume
that N is the number formed by
word 13.

1. Remove word N from the
data field to be corrected.
The first word in the field
is word 0, the second word
is word 1, and so forth.

2. Perform an exclusive OR
operation between word N
and word 14 of detailed
status.

3. Insert the result of the
exclusive OR operation in-
to the data field where word
N was removed,

4. Remove word N+1 from the
data field to be corrected.

5. Perform an exclusive OR
operation between word
N+1 and word 15 of detailed
status.

Word 14
Bits 0
through
11

Word 15

Bits 0
through
11

Word 16

6. Insert the result of this
exclusive OR operation into
the data field where word
N+1 was removed.

This field contains the first word
of a two-word correction vector.

This field contains the second
word of a two-word correction
vector.

This word contains operating status word 1 copied
directly from the hardware controller portion of

the DSC.

Refer to the Disk Storage Controller

Hardware Reference Manual listed in the preface
for a complete description of these bits.

PP bits and their corresponding hardware controller
status bits are as follows:

Hardware
Controller
PP Bit Bit Status
11 02 Checkword error
10 03 Composite status
9 04 Parity error in
control logic
8 05 RAP abort
7 06 Lost data
07 Sector length
error
5 08 Execute
4 09 Double density
844 unit
3 10 Not used
2 11 Compare done
12 Compare condition
not met
0 13 Correctable error
Word 17 This field contains 10 bits of coup-
ler status. It is not used on DSCs
other than the 7152 and 7154,
Bit 11 Write address = 322
Bit 10 Read address = write address
Bit 9 Read address is less than write
address
Bit 8 Buffer memory data mode
Bit 7 Buffer parity error upper
Bit 6 Buffer parity error lower
Bit 5 Memory registers empty
Bit 4 Control logic to PP path selected
Bit 3 Parity enabled
Bit 2 Channel parity error
Bits 0, 1 Not assigned
Word 18
Bit 11 Access D of a multiaccess coupler
is connected,
Bit 10 Access C of a multiaccess coupler
is connected
Bit 9 Access B of a multiaccess coupler
is connected
Bit 8 Access A of a multiaccess coupler

is connected
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Bits 0 This field contains the lower 8 bits

through of the last command processed by

7 the DSC. Since the four-entry
command history table is updated*
after each command is processed,
an extended detailed status com-
mand (0023g) appears as the last
command processed only if two
0023g commands are sent in
succession.

With a 7054 DSC, the general
status commands sent during 1:1
interlace operations are not placed
in the command history table.

Word 19
Bits 4 This field contains the lower 8
through bits of the second to the last
11 command processed by the DSC.
Bits 0 This field contains the leftmost
through 4 bits of the lower 8 bits of

3 the third to the last command
processed by the DSC.

Word 20
Bits 8 . This field contains the rightmost
through 4 bits of the lower 8 bits

11 of the third to the last command
processed by the DSC.

Bits 0 This field contains the lower 8
through bits of the fourth to the last
7 command processed by the DSC.

CONTINUE (0014)

This command permits a PP to step a DSC through
a semiautomatic error recovery. sequence if the
recovery ih progress bit in the general status word
is set. A PP can use the continue command to
attempt recovery during the following commands:

0004g - Read

0005g - Write

0007g - Read checkword

0016g - Format pack

0017g - On-sector status

0030g - Read factory data
0031g - Read utility map .
0035g - Write last sector

0034g - Read flawed sector
0037g - Write flawed :sector
0024g - Gap sector-read

00258 .- Gap sector -write
00268 - Gap sector -write verify
0027g - Gap sector-read checkword

The following descriptions of the effect of
continue commands on a DSC assume that
the recovery in progress bit in the general
status word is set. When the nonrecover-
able error bit is set, the DSC aborts

the current error recovery sequence and
does not accept further continue commands.
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During Pack Formatting -

When a DSC is processing a format pack (0016g)
command with bit 9 of ocutput parameter word 2 set,
it stops formatting operations when error conditions
occur which can set track or sector flaw bits.

After taking appropriate action, a PP issues a con-
tinue command to restart the formatting opera’uon.
A DSC sets track or sector flaw bits after receiving
a continue command,

'During Other Operations

When a DSC is processing read (0004g or 0034g),
write (0005g or 0037g), read checkword (0007g), on-
sector status (0017g), read factory data (0030g),
read utility data (0031g), write last sector (00353),
or gap sector (0024g, 0025g, 0026g, 0027g) com-
mands, it continually looks for error conditions.
The continue command controls recovery from the
following types of errors.

e Address field correctable checkword error

e Address field sync error or noncorrectable
checkword error

® Seek error

e Data field sync error or noncorrectable
~  checkword error

e Data field correctable checkword error

Address Field Correctable Checkword Error

A continue command causes the DSC to read-skip
the address field on the next disk revolution and
begin processing the data field.

Address Field Sync Error or Noncorrectable Check-
word Error

Each continue command causes a reread attempt on
the address field as shown in table 1-4.

|

The number of the last reread attempt
appears in bits 4 through 11 of the first -
word in the detailed status block. [Refer to
Detailed Status (0013g).]

If a reread attempt results in a correctable check~
word error, the next continue command causes the
DSC to read-skip the address field on the next disk
revolution and begin processing the data field. If
none of the reread attempts are successful, the

DSC sets the nonrecoverable error bit in the general
status word.

When the correct cylinder is located, the subsystem
verifies the track and sector portions of the address
prior to performing data transmission. If the track
and sector cannot be verified after one retry, the
DSC sets the nonrecoverable error bit in the

general status word.
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Seek Error

The first continue command causes the DSC to
compute the difference between the current and
correct cylinders. The heads are then moved ac-
cordingly., When this fails to locate the correct
cylinder, a second continue command causes a
return to zero seek followed by one direct seek.
If this procedure also fails, the DSC sets the non-
recoverable error bit in the general status word.
One recovery attempt is allowed for track and

. sector miscompares. If this fails, the nonrecov-
erable error bit in the general status word will set.

Data Field Sync Error or Noncorrectable Check-
word Error

Each continue command causes a reread attempt on
the data field as shown in table 1-4. If a reread -
attempt results in a correctable checkword error,
a PP should examine the detailed status block for
the correction vector and bit address with which to
modify the last input block of data (read operations
only). If none of the reread attempts are success-
ful, the DSC sets the nonrecoverable error bit in
the general status word.

Once a DSC has set the recovery in prog-
ress bit in the general status word, a
minimum of 1 and a maximum of 27 con-
tinue commands (and associated block
transfers for read or write operations)
may be required for recovery from the
current error condition. After process-
ing a continue command, a DSC may
determine that the error condition is not
recoverable and set the nonrecoverable
error bit in the general status word.
Thus, a PP should ensure that the re~
covery in progress bit is set before
issuing any continue command,

i a PP issues a command other than the
continue command while the recovery in
progress bit is set, the DSC exits from
the error recovery sequence and begins

processing the new command.

Data Field Correctable Checkword Error
(6 TPPs Only)

The 6TPP must correct the faulty data with infor-
mation from the detailed status block. A continue
command eauses the DSC to read the next sector of
data.

Data Field Correctable Checkword Error (7TPPs
Only)

The 7TPP must correct the faulty data with infor-
mation from the detailed status block. A contimue
command causes the DSC to read the remaining
sectors (if any) of the current data block.
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'DROP SEEKS:(00154)

This command causes a DSC to release all DSUs
reserved to the DSC, except for the DSU that has
just returned on- cylmder or on-sector status to
the requesting PP, After a drop seeks command,
released DSUs are available to all possible DSCs.
Before issuing a drop seeks command, a PP should
use one of the following procedures to locate a DSU
for subsequent operations.

On-Cylinder Check

The PP issues a seek command and its associated
output parameter and then checks the general status
word.. When all bits of the general status word are
zero, the DSU specified in the previous seek is
on~-cylinder. To locate the first DSU to complete

its seek, a PP must use the seek/check general
status sequence on all DSUs reserved to the PP which
are currently moving heads. The PP then issues a
drop seeks command and proceeds with the desired
operation.

On-Sector Check {7TPPs Only)

After issuing multiple seek commands (and associated
output parameters), the 7T PP issues an on-sector
status (0017g) command and then interprets the on-
sector status word which the DSC returns over the
status/control channel [refer to On-Sector Status
(0017g)l. When an on-sector DSU has been located,
the 7TPP issues a drop seeks command and pro-
ceeds with the desired operation.

FORMAT PACK (0016¢)

This command and its associated seven-word output
parameter cause a DSC to write information fields
on a disk pack to prepare the pack for further opera-
tions and to record sector and track flaw bits identi-
fied in the disk pack utility flaw map. Formatting
requires that the disk pack contain the utility flaw
map and that sufficient format pack commands be

- executed to format the entire disk pack before the

pack is used for data storage. Since formatting a
full pack requires a minimum of 2.5 minutes
(844-21) or 5 minutes (844-4X), the output param~ |
eter provides start and stop fields which permit a

le-format pack command to prepare a minimum
of one track. This allows a PP to interleave format
pack commands directed to one DSU with 1/O com~
mands for other DSUs. (DSC availability for I/O
commands is reduced during command interleaving,
since a DSC is busy during processing of format pack
commands. )

A format pack command causes a DSC to write the
following information contiguously into each sector

-of the specified track(s). Head positioner offset and

data strobe remain at nominal settings during pack
formatting.

60363900 P



844-2/21 Sector Format

Item

Head gap 1

Address sync pattern

Address sync byte
Address field
Address checkword
Head gap 2

Data sync pattern
Data sync byte
Data field

Data checkword
End of record byte
Tolerance gap

Total

844-41/44 Sector Format

Item

Address sync pattern

Address sync byte
Address field
Address checkword
Data sync pattern
Data sync byte
Data field

Data checkword
End of record byte
Tolerance gap

Total

Parameter Format

Bit Length

120 bits
300 bits
6 bits
24 bits
32 bits
120 bits
78 bits
6 bits
3864 bits (644 char-
acters)

32 bits
6 bits
134 bits

4722 bits -

Bit Length

. 312 bits

6 bits

24 bits

32 bits

102 bits

6 bits
3864 bits (644 char-

acters)

32 bits

6 bits

102 bits

4480 bits

After receiving a format pack command, a DSC
inputs a seven~-word parameter from the PP to
specify format conditions.

- 111009 8 7 6 5 4 3 2 1|

WORD |

WORD 2

/4

7

7/

DSU NUMBER

WORD 3

STARTING CYLINDER NUMBER

WORD 4

WORD 5

ENDING: CYLINDER NUMBER

WORD 6

WORD 7
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Word 1

Not assigned

Bit 9

Bits 6
through
8

Bits 0
through
5

Word 3

Not assigned

If this bit is one, words 3 through
6 of the output parameter should
be zero, and the DSC will format
an entire pack. When this bit is
zero, words 3 through 6 determine
the portion of the pack to be for-
matted in response to the current
command. In this case, a seek
command to the starting cylinder
must precede the format pack
command.

When this bit is one, a DSC inter-
rupts the format operation and
prepares a general status word for
each sector and track flaw that
exist in the utility flaw map. The
DSC sets the flaw bit(s) and re-
sumes formatting when the PP
issues a continue (0014g) command.
When this bit is zero, a DSC will
set the flaw bit(s) for the tracks
and sectors in the utility flaw map
and continue formatting. The flaw
bit(s) will be set for all sectors
contained in the factory flaw map
with no provision made for inter-

rupt.
Not assigned

If the DSU is attached directly to
the DSC, bits 0, 1, and 2 specify
the DSU and, bits 3, 4, and 5

must be zero filled. If Standard
Option 10304-1 Mass Storage Ex-
tender is a part of the system
configuration, bits 0, 1, and 2
specify an element of the expander,
and bits 3, 4, and 5 specify the
DSU attached to an expander.

When words 3 through 6 are nonzero, bit
10 of word 2 must be zero. '

Bits 0
through
11

This field specifies the starting
cylinder number, Valid numbers
are from 0 to 41039 (06328). (For
844-4X DSUs only, valid numbers I
are from 0 1:0 82244.) .



Word 4
Not assigned
Word 5
Bits 0 This field specifies the ending
through cylinder number., Valid numbers
11 are from 0 to 4107¢ (0632g). (For
844-4X DSUs only, valid numbers
are from 0 to 8224g.)
Word 6

Not assigned

Word 7

Not assigned

Formatting Sequence

The format control octal digit (formed by bits 9 and
10 of output parameter word 2) specifies DSC per-
formance during a format pack operation.

Flaw Bits

Refer to Detailed Status (0013g), words
5 and 6 for the locations of these bits in
the address field of a sector.

A DSC sets the sector flaw bit of a sector's ad-
dress field under the following conditions,

1. Bit 9 of output parameter word 2 is zero,
and a checkword error occurred in the
sector's data field.

2. Bit 9 of word 2 is one, a noncorrectable
checkword error occurred in the sector's
data field, and the PP has given a continue
command,

3. Detailed status word 6, bit 1 is a one;
factory flaw is indicated.

A DSC sets the track flaw bit of all address fields
within a track under the following conditions,

FOnly 7"TPPs can issue this command.
T1Only 6TPPs can issue this command.

1. Bit 9 of word 2 is zero, and a checkword
error occurred in an address field within
the track.

2, Bit 9 of word 2 is one, a noncorrectable
checkword error occurred in an address
field within the track, and the PP has given
a continue (00148) command,

ON-SECTOR STATUS (00175) T -

After initiating seek operations on two or more DSUs,
a TTPP issues an on-sector status command to

cause a DSC to look for the first DSU to achieve on-
sector status. The TTPP then checks the status/
control channel for a word flag and its associated
status word.

During execution of an on-sector status command,
the DSC provides either an on-sector status word
or a general status word to the TTPP. An on-sec-
tor status word indicates normal command process-
ing and specifies the number of the DSU which will
reach its addressed sector in 1390 to 2085 micro-
seconds. A general status word indicates that on-
sector status command processing has terminated
abnormally or that the DSC is currently reserved

to its other access.

The 7TPP determines whether the status word is
either on-sector or general by examining bits 11
and 10, When both of these bits are zero, the word
is an on-sector status word. When either of these
bits is one, the word is a general status word.

The on-sector status word has the following format.

i1 10 9 8 7 6 5 4

BY77Z7ZZER NUMBER o]

Refer to General Status (0012 ) for the general
status word format.,

DRIVE RELEASE (00204 11

This command releases the reservation on the DSU
last accessed by the DSC, DSC access reservation
is not released. (The DSC updates the general status
word, and if a DSU malfunction occurs, detailed
status is also updated.)

When this command is used on a 7054
DSC, the 6 TPP is required to wait 2
microseconds after receiving an inactive
before sending the next command.
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RETURN CYLINDER ADDRESS (0021ig)

This command allows the PP to determine on which
cylinder the read/write heads had been positioned
during the preceding seek operation. Before issuing
this command, the PP must have reserved the drive
with a connect command. The general status word
must be zero or busy (0002g). If the status is busy,
the destination address of the read/write heads will
be returned. :

SET/CLEAR FLAW (0022g)

This command selectively maintains flaw bits
without reformatting the pack. After receiving the
command, the DSC performs a one-word block input
from the PP. This word should contain bit flags
indicating whether to set or clear flaw bits and
whether to reference a sector or an entire track.
The flags have the following meaning.

Bit 0 ~ If this bit is a zero, a sector is
referenced.

If this bit is a one, an entire track is
referenced.

Bit 1 - If this bit is a zero, flaw bits in the
address are cleared.

If this bit is a one, flaw bits in the
address are set.

To execute this command, the DSU must have
successfully executed a seek command immediately
preceding issuance of the set/clear flaw command.
The seek addresses the cylinder track and sector
to be operated upon.

A 24-bit entry will be added to the utility flaw map
for a set sector or a set track flaw command, pro-
vided it does not already exist. The existing entry
will be deleted for a clear sector or clear track flaw
command. The utility flaw map contains a maxi~
mum of 1601g flaw entries. A general status of
busy (0002g) will be returned while the head is
moving to position at the utility map.

GAP SECTOR - READ {0024}t

The gap sector commands (0024g, 0025g, 00263,
and 0027g) permit a gap sector to exist between
consecutive data blocks. This feature c¢an be used
in either 1:1 or 2:1 interlace with 7152 and 7154
DSCs, With all other,DSCs it can only be used with
2:1 interlace. .

This featire permits multiple data blocks to be
transferred without the loss of a disk revolution
between data blocks. These commands must be
used in lieu of a seek command o ensure that lost
disk revolutions do not occur due to normal seek
command processing overhead. In 1:1 interlace
(7152 and 7154) the gap sector commands cause the
subsystem to process a.data transmission command
and skip two physical sectors, rather than one. In
2:1 interlace (applies to all DSCs), three physical

f This command is for 6 TPPs only.
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sectors will be skipped, The second of the three

sSectors is a permanent gap sector, and the other
two sectors are used during subsequent 2:1 inter-
lace processing. Error recovery procedures and
status processing for all data transmission com-

mands using this feature are not affected.

[~ore]
To ensure continuous data block transfer,
the gap sector commands must be issued
only when transferring the last sector of
a data block in 2:1 interlace format, be-
cause the disk address is updated imme-
diately following the data transfer opera-
tion. The PP is responsible for issuing
a seek command to position the disk heads
to the next cylinder whenever a data block
is split between cylinder boundaries.

The gap sector-read command permits use of the

gap sector feature during a read operation. With

7152 and 7154 DSCs, this feature can be used in |
either 1:1 or 2:1 interlace format. On all other

model DSCs, this feature can only be used in 2:1
interlace format.

GAP SECTOR - WRITE (0025g) 1

This command permits use of the gap sector fea-

ture during a write operation. With 7152 and 7154 I
DSCs, this feature can be used in either 1:1 or 2:1
interlace. On all other model DSCs, this feature

can only be used in 2:1 interlace format, ’

GAP SECTOR - WRITE VERIFY (00264) f

This command permits use of the gap sector fea-
ture during a write verify operation, With 7152 and
7154 DSCs, this feature can be used in either 1:1 or
2:1 interlace format, On all other model DSCs, this
feature can only be used in 2:1 interlace format.

GAP SECTOR - READ CHECKWORD (0027g)t

This command permits use of the gap sector feature
during a read checkword operation. With 7152 and
7154 DSCs, this feature can be used in either 1:1 or I
2:1 interlace format. On all other model DSCs, this
feature can only be used in 2:1 interlace format.

READ FACTORY DATA (0030g)

In the following description, cylinder
CCC is cylinder 410 for 844-21 DSUs
and cylinder 822 for 844-4X DSUs. 1
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This command permits a 6 TPP to read either the
factory recorded manufacturing data or the factory
recorded flaw map (factory map). Prior to reading,
a seek (cylinder CCC, head 0, sector 0 for manu-

. facturing data or cylinder CCC, head 0, sector 1
for the factory map must be performed. After en-
suring that the heads are on cylinder, the PP issues
a read factory data command followed by a single
sector block input. Data is transferred from the
disk to the PP memory, bypassing the subsystem
memory.

Factory-recorded manufacturing data is contained in
the first 48 bits of cylinder CCC, head 0, sector 0.
The first 24 bits comprise a six-digit pack serial
number, and the second 24 bits comprise a six-digit
factory formatting date. Both entries are in BCD
format.

The factory recorded flaw data (factory map) is
located at cylinder CCC, head 0, sector 1. The
data field contains a list of 24-bit flaw entries.
Each entry has the following format,

i §3
A=SECTOR_FLAW
8=TRACK FLAW
C=CYLINDER (0-410)
H=HEAD {0-18)
§=SECTOR (0~23)

If A is a one, it indicates a sector flaw, If B is a
one, it indicates a track flaw. The remaining bits
give the cylinder, head, and sector location of the
flaw, If both A and B are zero, there is a correct-
able data error at the location given. A flaw bit
will be set in the disk address field only for the
factory map entries in which A or B is one. The
set sector flaw command (0022g) must be used to
set a flaw bit in the address of a sector having a
correctable error. An entry of all zeros termi-
nates the factory map.

The read factory data function is not available to a
7TPP; these sectors can be read using a read
(0004g) command.

READ UTILITY MAP (0031}t

In the following description, cylinder CCC
is cylinder 410 for 844-21 DSUs and cylin-
‘der 822 for 844-41 DSUs.

This command permits a 6TPP to read the utility
map (cylinder CCC, head 0, sector 2). The utility
map contains all the uncorrectable entries which

1This command is for 6TPPs only.
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comprise the factory map plus all flaw entries set
by the set/clear flaw (0022g) command. The data
field contains 24-~bit sector and track flaw entries
{refer to the factory map description).

To read the utility map, the PP must first perform
a seek to cylinder CCC, head 0, sector 2 and as-
sure the heads are on cylinder. The PP then sends
a read utility map function followed by a single -
sector block input, Data is transferred from the
disk to the PP memory, bypassing the subsystem
memory.

The read utility map function is not available to a
TTPP; these sectors can be read by using a read
(0004g) command.

DIAGNOSTIC READ {0032)+

This command allows the PP to read 322 words from
the subsystem memory that were previously written
by the diagnostic write command. This command
should be used for on-line maintenance only.
General status will not be updated after this com«~

.mand.

DIAGNOSTIC WRITE (00334) 1

This command allows the PP to write 322 words into
the subsystem memory. This command should be
used for on-line maintenance only. General status
will be 5000g after this command if there was a
parity error or if less than 322 words were received.
A general status of zero indicates the command
completed without error.

READ FLAWED SECTOR (0034g)t

This command initiates data transfer from a selected
flawed disk sector to the PP. The. set/clear flaw
(0022g8) command can be used to set the sector flaw
bit in the address field of the sector to be read.

Operational and error recovery procedures for the

read flawed sector command are the same as those
for the read (0004g) command.
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WRITE LAST SECTOR (00358”

This command is applicable only to 7152 and 7154
DSCs. The operational procedure for this command
is identical to the write command (0005g). When
writing in 1:1 interlace format, general status is
returned to the PP after the address has been read
and verified and after the data is in the coupler
buffer but before it has been written on the disk.
With the write last sector command, general status
is returned after the sector is written on the disk.
This means that the next physical sector cannot be
written without missing a disk revolution. There-
fore, the write last sector command should be used
only when writing the last sector of a block,

WRITE VERIFY LAST SECTOR (0036g)t

This command is applicable only to 7152 and 7154
DSCs. The operational procedure for this command
is identical to the write verify command (0006,).
The write verify last sector command should be
used only when verifying the last sector of a block.
This is because status after this command is
returned after the sector is verified and the next
consecutive physical sector cannot be verified with-
out missing a disk revolution.

WRITE FLAWED SECTOR (0037g)

This command initiates data transfer from the PP
to a selected flawed sector. The set/clear flaw
(00228) command can be used to set the sector flaw
bit in the address field of the sector to be written.

Operational and error recovery procedures for the
write flawed sector command are the same as those
for the write (00053) command.

READ SHORT (0040g)

This command allows the PP to test the error
correction logic of the subsystem. The operational
procedure for read short is the same as for a read
except that 319 rather than 322 12-bit words must be
read by the PP, ‘

The PP should use the write command to write a
sector containing 319 data words followed by the
32-bit checkword for the 319 words and four zero
bits. By modifying bits in the first 319 words, the
PP can force checkword errors.

Example 1:
1. Write 322 words of zeros.

2. Perform read short. Because the check-
word for an all zeros data field is zero,
general status should be zero indicating
the data was read without error.

TThis command is for 6TPPs only.
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Example 2:

1. Write a sector in which word 1 is 4000g,
and ‘all the rest of the words are zero.

2. Perform read short and verify the check-
word error is correctable (that is, general
status is 46408 and that applying the cor-
rection vector makes the data field all
zeros).

Example 3:

l.  Write a sector in which word 1 is 40004,
word 2 is 4000g, and the rest of the words
are zero.

2. Perform read short and verify that the
checkword error is noncorrectable (that
is, general status is 4600g).

SELECT STROBE AND OFFSET (0041 gl t

This command allows the PP to select the data
strobe and carriage offset for ensuing read com-
mands. The intent of the command is to allow the
PP to test disk pack margins. Writing at a
strobe and offset is illegal and attempting it will
result in no reply to the write command. The
following sequence should be followed by a read at
a strobe or offset position.

1." Perform seek to desired 'address. When
the general status from the seek is zero,
go to next step.

2. Perform select strobe and offset command,
If general status is zero, go to the next
step.

3. Perform read command and then chec
general status. : )

4. If general status is zero and the next se-
quential sector is to be read, go to step 3.

5. If general status is not zero, the standard
error recovery sequence can be executed.
However, if ensuing sectors are to be read,
this sequence must be restarted at step 1.

If a carriage offset is selected, the next command
will not be replied to for 10 milliseconds to allow
head ‘movement to complete. A seek or connect
command always returns the strobe and offset
position to nominal, If during a seek or connect

it is determined that a unit is at an offset, the next
command will not be replied to for 10 milliseconds
to allow the heads to return to nominal.,

After receiving the select strobe and offset com-~
mand, the subsystem inputs one word from the PP.
The word has the following definition.



Bit 2 set: select forward carriage offset

Bit 5 set: select reverse cari‘iage offset

Bit 7 set: select early data strobe
select late data strobe

Bit 8 set:

CLEAR COUPLER CONNECTS: (00428”

This command is applicable to 7154 DSCs only.
This command is interpreted by the subsystem
coupler and is used to clear out hang conditions.
It will clear out all connect status information and
leave the multiaccess coupler in a clear state,
ready for any access to become connected.

READ COUPLER BUFFER (0043g) t

This command is applicable to 7152 and 7154 DSCs
only, This command allows the PP to read the
contents of the coupler buffer after any write or
write verify command. The coupler buffer contains
the last sector (502g 12-bit words) written by the PP,
A general status of zero indicates the command
completed without error.

WRITE BUFFER TO DISK (00468)T

This function allows the HLLP to write data already
in the coupler buffer onto the disk at the address
loaded in the subsystem processor. This function
should be preceeded by a seek command, and if the
next sector is a gap sector it should be followed by
a seek command. The 0046, function is used for
recovery when bit 11 of detailed status word 13 is
set.

DEADSTART FROM DISK (03UUs)T

This command transfers data from a deadstart sec-
tor on DSU UUg to the PP, releases the DSU, and
then releases the coupler. The total word count of
the data written in the deadstart sector will be in
the first word. This count (1-502 octal) will de-
termine the length of the block transfer bae¢k to the
PPU. General and detailed status returned after
this command is identical to status returned after
seek and read commands.

The deadstart sector is cylinder 410 (841-2) or 822
(844-41), track 0, sector 3. Data in the deadstart
sector is protected by a sector flaw bit in the ad-
dress field. If the deadstart sector is not flawed
from the factory, the sector must be flawed either
with a set/clear flaw (0022g) command or with

SMM utility program FMT. When the sector is to be
flawed on site, the DSU should be checked for align-
ment first to prevent possible pack interchange
problems.

The bootstrap program placed in the deadstart sector
must be written with the write flawed sector (0037g)
command.

T This command is for 6TPPs only.

The following deadstart panel settings may be used
for deadstart from disk operations. Variations of
this routine may be necessary, depending upon the
operating system and hardware configuration.

Location Instruction Notes
1 75CC Deactivate channel CCt ¥t
2 2400 Pass
3 2400 Pass
4 2400 Pass
5 2400 Pass
6 77CC Send deadstart from disk
function
7 030U (UU is the disk storage
unit number)
10 74CC Activate channel CC
11 71CC Input data froem channel CC
12 XXXX To PPU memory starting

at address XXXX

If channel CC is connected to a 6681 or a 6684,
locations 2 and 3 should be set to 77CC and 2100
(deselect 6681 or 6684),

LOAD CONTROLWARE FROM DISK (OIUUB)T

This command applies to 7152 controllers only,

It transfers data from DSU UUg to the subsystem
processor memory of a 7152, The drive specified
by UUg is positioned to cylinder 410 for single
density disks or to cylinder 822 for double density
disks. Data transfer then begins at track 0, sec-
tor 4, Consecutive sectors through sector 244
transfer from the disk into the subsystem processor
memory. UUg must be a number from 0 through 3g.

To load controlware from a disk, refer to the pre-
ceding deadstart panel settings and set locations 4
and 5 to 77CC and 01UU, respectively.

START MEMORY LOAD (04148)

A PP uses this command for autoloading a DSC
through a PPU, It is the only command that a DSC
can execute before controlware is loaded. Upon
receipt of this command, a DSC prepares for a
block transfer from the PP to DSC memory,
beginning at DSC memory location 0000,

A DSC controlware block consists of less than 4096
16-bit words. These words are transferred between
a PP and DSC memory (figure 1-3). The block
transfer terminates when either a 6 TPP disconnects
the I/O channel or when a TTPP sends a record flag
on the data channel. On 7TTPPs, the subsystem
initializes itself by issuing a release to all drives;

it can now respond to commands issued by the
7TPP,

T1If CC is channel 1 through 11, this routine does not apply.
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Figure 1-3. Start Memory Load Transfer Map

On 6TPPs, the subsystem then calculates a check-
sum from the loaded data'and compares it with the
correct value. If it does not compare, the general
status function is the only one that will be replied
to; it will be 5000,. If a detailed status is read,
bit 0 of word 3 wiﬁ be set. If MA401 Controlware
is loaded in a 7054, general status will be 5004

to indicate the controlware is not compatible.

If MA710 controlware is loaded into a 7154, in-
struction modification occurs to handle the 7154
coupler buffer, If there is no checksum error or
controlware/DSC incompatibility, all drives are
released, and the subsystem will then respond to
commands issued by the 6TPP,

PROGRAMMING SEQUENCES

This section describes PP/DSC communication and
provides examples of command sequences for typi-
cal disk operations.

6TPP/DSC COMMUNICATION PROCEDURE

Commands, output parameters, data, and status
pass between a 8TPP and a DSC over a single,
6000 series type 1/O channel as the following se-
quence describes. (Two-digit numbers refer to
6 TPP octal operation codes, and four-digit
numbers are DSC commands. )

1. (65) The 8TPP checks the I/O channel
connected to the DSC to ensure that the
I/0O channel is inactive (disconnected).

2. (76 or 77) The 6TPP sends a command to
~ . the DSC.
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Whenever more than one I/O channel is tied

to a multiaccess DSC, the first command sent

to the DSC over any 1/O channel must be a
general status (0012g) command. The

6T PP must then interpret the general
status word to determine if the DSC is
currently reserved to the other 1/O chan-
nel. If a 6TPP issues a command other
than a general status command to a DSC
currently reserved to the other 1/O chan-
nel, the DSC does not indicate acceptance
of the command until the DSC finishes the
current operation.

3. The DSC disconnects the 1/0O channel to
indicate acceptance of the command.

4. At this time, the 6TPP is waiting for the
I/O channel to become inactive (65).
the command issued in step 2 requires

When

additional input/output, the 6TPP activates
the I/O channel (74) and performs the nec-
essary input/output. All commands except
the following require subsequent input/output
after command initiation.

Read checkword. (00074)

Operation complete (0010g)

Disable reserve (00118)

Continue (001'48), during pack formatting .

Drop seeks (0015g) A

Drive release (0020g)

Clear connects (00428)
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After issuing a command or a command d.
sequence, the 6TPP should monitor the.

operation's progress or verify the opera-

tion's completion with one or more general

status commands. If the general status

word indicates an error condition, the 6 TPP

should issue a detailed status (0013,) com~

mand to obtain error information.

When an I/O channel is disconnected during €.

The DSC disconnects the I/O channel
after successfully processing a read
(0004,), general status (00124), de-
tailed status, gap sector-reag (0024 5)
return cylinder address (0021g), read
factory data (0030g), read utility map
(00318), read flawed sector (0034,), or
read coupler buffer (00438) commBn .

The DSC disconnects the I/0O channel

an output parameter, data, or status
transfer, the 6 TPP must issue a new com-
mand before communication with the DSC
can resume. The 6TPP or the DSC dis-
connects the I/O channel during an output
parameter, data, or status transfer under
the following conditions.

a. The 6TPP disconnects the I/O channel
after sending the last word when auto-
loading the DSC with a start memory
load (0414g) command,

b. The 6TPP disconnects the I/O channel
after issuing the output parameter
associated with one of the following
commands.

Connect (0000g)

Seek, 1:1 interlace (0001g)
Seek, 2:1 interlace (0002g)
1/0 length (0003g)

Format pack (0016g)

c. The 6TPP disconnects the 1/O channel
after outputting 644 characters (322
12-bit words) of data during execution
of the following commands.

Write (00058)
Write verify (00068)

Continue (0014,), during write
error recovery

Gap sector - write (00258)

Gap sector - write verify (00268)
Write last sector (00358)

Write verify last sector (00368)
Write flawed sector (00378)

when an error is detected during proc-
essing of a read (0004g), write (0005g),
or write verify (00068§ command.

To avoid hanging the 6 TPP, the following
restrictions govern the disconnect chan-
nel d (75) instruction.

1. A jump if channel d inactive (65)
instruction should precede every
(75) instruction to ensure that the
I/O channel is currently inactive.

2, A 8TPP should execute a (75) in-
struction only after having trans-
ferred the expected number of
words of output parameter, data,
or status.

f. The DSC disconnects the I/O channel
if the deadman timer expires.

7. After completing a command or a command
sequence, the 6TPP must issue an operation
complete (0010g) command to release the
reserve on the DSC.

6TPP COMMAND SEQUENCES

This section describes typical 6 TPP disk operations
and provides sample command sequences. Refer to
6TPP/DSC communication procedure for general
guidelines relating to I/O channel protocol. The
following entries deal only with 6 TPP/DSC communi-
cation and do not cover 6TPP/central memory
communication.
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Avutoloading DSC Controlware

The computer system transfers DSC controlware
from cards or magnetic tape to a 6TPP. The 6TPP
then uses a start memory load (0414g) command and
a block output to autoload a DSC. The DSC is ready
to accept other commands as soon as the 1/0O chan-
nel disconnects after the controlware transfer.

1. Issue a start memory lbad command and
output the controlware block.

2. Issue an operation complete command to
release the reserve on the DSC.

PROM Avtoload Error ldentification (7152)

The 7152 controller has a programmable read only
memory (PROM) that allows loading controlware
into subsystem processor memory from a disk

unit [refer to Load Controlware from Disk (01UUg)],

The following error identification applies to auto-
loading via PROM.

Breakpoint . :
‘Instruction Error Reason for Error Code
Address Code or Reaching Breakpoint

1000 Deadstart master clear
started program execu-
tion in PROM.,

1004 Function was received
and stored in location
0010,

‘0001 Parity error is on func-
tion; function is stored
in location 0010,

0002 PROM received a func-
tion other than 01UU,
and location 5 does not
contain FFD, indicating
controlware is not loaded.

0003 The director sequence
8 to position and read
17 sectors did not com-
plete within 600 milli-
seconds, Word 0011 has
' operating status word 1,

and word 0012 has disk
status. .
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Breakpoint .
Instruction Error Reason for Error Code
Address Code or Reaching Breakpoint

0004 After the controlware
load, either location 5
does not contain FFD, or
the checksum is incorrect,
The expected checksum is
in location 0004, and the
actual checksum is in
location 0003,

The error codes will be in the A register if selec-
tive stop is on.

Manual Loading of Controlware

The 7152 controlware can be loaded off-line from
a buffer controller (subsystem processor) main-
tenance console using the following procedure,

1. Stop, master clear, and channel cléar the
subsystem processor.

2, Set location OOOC16 in the subsystem
processor memory as follows:

0000 000E EE00 OUUU
UUU Output port from the 7152

EEE Output port from the mass stor-
age extender; zero if no extender

3. Set P in the buffer controller maintenance
console to 102 146 .

4. Press GO switch to initiate loading.

Pack Formatting

The 6 TPP generates a seven-word format pack out-
put parameter, initiates the format operation, and
then monitors the operation to obtain flaw map
information. . :

1. Issue a general status command, input the
status word, and ensure that the DSC is
not reserved. Zero-filled status indicates
that the DSC is ready.

2. Issue a connect command and output the DSU
number. Then issue a general status com-
mand to ensure that the DSU is reserved to
this DSC. If the DSU is reserved to the
other DSC, there may be a system problem.
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3. Issue a format pack command and output the
parameter block to-initiate the format

operation.

4. Issue a general status funchon,b input the
status word, and branch according to the
foowing status conditions.

e Busy, goto 4
& Recovery in progress, goto 5
@ Zero-filled status, go to 6

¢ Nonrecoverable error, log detailed
status and abort this sequence

5, [Issue a detailed status command and input
the status to obtain sector and track flaw
information for the flaw map. Then issue
a continue command to restart the format
operation and write flaw bits as required.
Go to 4.

6. Issue an operation complete command to
release the reserves on the DSU and DSC.

Seek/On-Cylinder Check

In preparation for data transfer or data verification
operations, the 6TPP initiates head movement (if
required) on one or more DSUs. The first DSU to
achieve on-cylinder status is then selected.

1. Issue a general status command, input the
status word, and ensure that the DSC is
not reserved.

2. For each DSU to be positioned, issue a
connect command, output the DSU number,
issue a general status command, and
input the status word. This reserves the
DSU or determines that the DSU is re-
served to the other DSC. .

3. Initiate head movement on each DSU to be
positioned by issuing a seek command and
then sending an address.

4. Locate the first DSU to achieve on-cylinder
status by issuing to each DSU a seek com-
mand with address followed by a general
status command. Zero-filled status indi-
cates the DSU is on-cylinder.

5. Issue a drop seeks command to release
the reserve on all but the last DSU
referenced,

6. Continue with data transfer or data verifi-
cation operation.

Read
After one DSU is on-cylinder, the 6TPP inputs one

or more 644-character (322-word) data blocks
starting at the sector specified by a prior seek.
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1. Use the Seek/On-~Cylinder Check ‘sequence
to position the DSU to the desired cylinder.

2, Issue a read command and input a sector
of data.

3. 1Issue a general status function, input the
status word, and branch according to the
following status conditions.

& Zero-filled status (successful com~’
pletion), go to 6

¢ Any error status, go to 4.

4. 1Issue a detailed status command and input
the status to obtain error correction, error
recovery, or error log information.
Branch according to the following status
information.

& Correctable checkword error; apply
correction vector and go to 6

® Recovery in progress (more disk
revolutions are required); go to 5

&  Other status; log status and either
abort this sequence or go to 6

5. After each unsuccessful read attempt (as
long as recovery in progress status is act-
tive), issue a continue command, input a
sector of data, and then issue a general
status function. Use detailed status
commands to log status, if necessary.

6. Go to 1 if the next sector will be read.
Otherwise, issue an operation complete
command to release the reserves on the
DSU and DSC.

Write

After one DSU is on-cylinder, the 6TPP outputs one
or more 644-character (322-word) data blocks start-
ing at the sector specified by a prior seek.

1. Use the Seek/On-Cylinder Check sequence
to position the DSU to the desired cylinder.

2, 1Issue a write command and output one sec-
tor of data.

3. Issue a general status command, input the
status word, and branch according to the
following status conditions.

® Zero-filled status (successful com~
pletion), go to 6

e Any error status, go to 4

4. Issue a detailed status command and input
the status to obtain error recovery and
error log information. If recovery in
progress status is active, more disk revo-
lutions are required; go to 5. Otherwise,
log status and either abort this sequence
or go to 6,
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5. After each unsuccessful write attempt (as
long as recovery in progress status is active),
issue a continue command, output data, and -
then issue a general status function. Use
detailed status commands to log status,  if
necessary.

6. Go to 1 if the next sector will be written.
Otherwise, issue-an operation complete
command to release the reserves on the
DSU and 'DSC.

When writing data in the 1:1 interlace format on a
7154 DSC, a zero general status is returned when
the address field has been read and verified and the
data is in the coupler buffer. As a result of this,
the following errors are not reported in the first
general status after a write: lost data, sector
length violation, unit fault, or a coupler buffer
error (coupler to disk). To prevent these errors
from going unreported, there will be no reply to
the next function sent by the PP.

Function timeouts must be prevented on the last sec-
tor of a block. When writing the last sector of a
block in 1:1 interlace format, either the write last
sector function must be sent for the last sector or
two general status commands must be done after
writing the last sector.

1. If a reply to a write command is not received,
perform a general status command.

2. I general status is zero, either retry the
write command or reseek and retry the
write command. .

3. If general status is not received, log status
and abort the sequence.

4. If general status is not zero, take detailed
status. If bit 11 of detailed status, word
13, is set, retiry the write of the previous
sector. The read coupler buffer command
can be used by the 6TPP to obtain the sec-
tor of data to be rewritten. If bit 11 of
word 13 is not set, log status and abort the
sequence,

6TPP DEADMAN TIMER OPERATION

The 6000 system coupler incorporates a deadman
timeout feature which prevents the channel from -
hanging for an extended period of time., The dead-
man timer is enabled whenever the coupler is re-
served by a 6TPP. ' Each time a function word or a
data word is transferred across the channel, the
deadman timer is reset to zero and the timeout
period is reinitiated. 1If another function or data
word is not transferred within 3.5 to 5 seconds, the
timeout period expires, the reserved condition is
cleared, and an inactive signal is sent to the PP.
The only exception is an operation complete function
which disables the deadman timer and clears the
reserved condition. Once the deadman timer has
expired, the only function which is recognized by
the subsystem is a request for general status
(0012g). Any other function is illegal and causes
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the channel to hang. In this situation, the PP
should execute a timeout and then perform a general
status function to determine if the deadman timer
has expired. No reply to a general status function
indicates that the subsystem is inoperative and re-
quires an autoload of the complete controlware
package from the PP,

Expiration of the deadman timer is a nonrecoverable
error which voids any I/O or error recovery opera-
tion which may have been in progress (that is, the
continue function is illegal, and any I/O operation
must be preceded by a seek function).

If the deadman timer expires in a dual access con-
figuration, the first PP to request general status
will reserve the coupler. The PP which acknow~
ledges the deadman timeout status must inform the
other PP that a deadman timeout has occurred.

6TPP 1:1 INTERLACE COMMUNICATION'
{7054 DSCs ONLY)

The following is an example of a PP driver writ-
ing at a 1:1 interlace when the data to be written

is already in the PP. The sequence for read, read
checkword, and write verify operations are similar.
When writing on a single density drive, 30 micro-
seconds can be added safely to this sequence; when
writing on a double density drive, 3 microseconds
can be safely added to this sequence without creating
lost data errors.  If the PP has a 500-nanosecond
rather than a 1-microsecond memory cycle time,

47 and 20 microseconds, respectively, can be added
safely.

Label! Mnemonic Operand Comment
WRITE LDN 5 Load write
function.
FAN CH . Send function

to subsystem.

WRITE 10 M WRITE 20,CH Jump if reply
to function
was received.

ADN 1 Add one to
timeout count.
PJN WRITE 10 Loop ifa 1~

second time-
out has not
expired.

LIM ERRPROC 1 Disconnect chan-
nel, report the
error, and retry
the function.

WRITE 20 ACN CH Activate the
: channel. -
L.DC 502B Load word count
into A register,

WRITE 25 OAM BUF, CH Output the data

from location
BUF.
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Label - Mnemonic

Operand

Comment

ZJN

LJM

WRITE 30 DCN

FNC
WRITE 40 1IJM

ADN
PJN

LJM

WRITE 50 ACN

IAM

ZJIN
LIM

WRITE 60 AJM

LDD
NJN

LDC
RAM

ZJIN
LIM

WRITE 70

LJM |

WRITE 30

Jump if all words
were taken.

ERRPROC 2 Save word count,

CH+ 40 B
12 B, CH
WRITE 50,
CH

1

WRITE 40

take general and
detailed status,
and report the
error.

Disconnect the
channel if active.
Send the general
status function.

‘Jump if reply
function was
received.

Add one to time-~
out count. )
Loop if a 1-gec-
ond timeout has
not expired.

ERRPROC 3 Disconnect chan-

GENSTAT,
CH
WRITE 60

nel, report the
error, and retry
the function.

Activate the chan-
nel.

Load the word
count into the A
register,

Input the general
status word.

Jump if word was
received.

ERRPROC 4 Report the error

and retry the
function.

ERRPROC 5, Disconnect

CH

GENSTAT

channel, report
the error, and
ireiry the write
sequence begin-
ning with the
seek if channel
active.

'Load the gen-
eral status.

ERRPROC 6 Jump if there

502 B

was an error.

WRITE 25 + 1Update output

IOLENGTH

WRITE 70
WRITE

EXIT

pointer to the
next sector,
Have all sec-
tors been
written?

If yes, jump.
Write the
next sector.

Exit write
routine.

7TPP/DSC COMMUNICATION PROCEDURE

A TTPP uses two of its eight bidirectional channels
to communicate with a DSC as described in the
One channel (status/control

following sequence.
channel) transfers commands, general status words,

and on~sector status words between the 7TPP and
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the DSC. The other channel (data channel) trans-
fers output parameters, data, and detailed status
blocks. In the following sequence, two-digit num-
bers refer to 7TPP octal operation codes, and
four-digit numbers refer to DSC commands.

1. The 7TPP checks for an input record flag
on the status/control channel (62), indicating
that the deadman timer has expired. If the
deadman timer has expired, an output
record pulse on the status/centrol channel
is necessary to drop the static resume on
the data output channel (74).

2. The 7TPP then checks for an input word
flag on the status/control channel (60). If
a status word is available, it should be
input and considered residue from some
previous operation; it is not current status.

3. The 7TPP issues a command to the DSC on
the status/control channel (72 or 73). The
7TPP then checks for the output word flag
on the status/control channel to drop, indi-
cating that the DSC has accepted the com~
mand (65).

4. The 7TPP checks for an input record flag
on the status/control channel (65), indica-
ting that the deadman timer has expired.
The current procedure must be restarted
at step 1 if the timer did expire.

5. The 7TPP then checks for an input word
flag on the status/control channel (60),
inputs the current general status word (70),
and ensures that the DSC is not reserved
to the other computer access.

6. When the command issued in step 3 requires
output parameters or data to be sent to the
DSC, the 7TPP outputs the appropriate num-
ber of words on the data channel (72 or 73)
and sends a record pulse on the data chan-
nel to terminate the transfer (72). When the
command issued in step 3 instructs the DSC
to send data or detailed status to the TTPP,
the DSC sends the appropriate number of
words over the data channel and follows the
data ‘with an input record flag.

After a TTPP executes a block transfer on
the input or output data channel (71 or 73),

a check should be made for an input record
flag on the status/control channel (62) to’
indicate that the block transfer instruction
was terminated by the deadman timer. If
the timer did expire, an output record pulse
on the status/control channel is necessary
to clear the static resume on the output data
channel (74).

The following commands require no additional
input/output after command initiation.
Read checkword (0007g)
Operation complete (0010g)
Disable reserve (oo11g)
Continue (0014g), during pack formatting
Drop seeks (0015g)
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7. The TTPP checks for an input word flag on
the status/control channel (60) and then
inputs the current general status word (70)
to verify successful completion of the
last command or command sequence,
Refer to table 1-3 to find when this status
should be interrogated.

8. After completing a command or command
sequence, the TTPP must send a record
flag on the status/control channel (74)
before the DSC can accept commands from
the TTPP on the other access.

9. .After completing operations on one or
more DSUs, a 7TTPP should issue an oper-
ation complete (0010g) command to release
reserved DSUs for use by other 7TTPPs.

DSC AUTODUMP

A PP uses a start memory load (0414g) command

to load the DSC with an autodump controlware block.

After the autodump controlware block has been
loaded, the DSC can respond only to the autodump
discussed in the following paragraphs or to the
start memory load command.

Farmat 2/1 {0001g)

This command initiates an output block transfer
from DSC memory, starting at the DSC location °
specified in autodump controlware location Cyg
(table 1-5). The length of the transfer (in 12-bit
PP words) is 2/1 times the DSC word count speci-
fied in autodump controlware location 0, since one
16-bit DSC word fills the lower 8-bit positions of
two PP memory locations. (The upper four bits of
PP memory locations are zero filled,) Figure 1-4
shows how DSC words are transferred into PP
memory in response to an autodump: format 2/1
command, i

TABLE 1-5. AUTODUMP CONTROLWARE BLOCK

~

Autodump DSC PP PP
Controlware Hex Memory Octal
Location Code Location Code Notes
046 OFFF P 0017 Number of DSC words to be autodumped
P+1 0377 (OFFF14=0017, and 03773540954 )
118 0900 P+2 0011 :
P+3 0000 Test for function
216‘ EF01 gig gggz Jump back one location if function not present
3 " . P+6 0030
16 1801 P+7 0001
‘ Select 2/1 format in coupler
4 P+8 0017
16 0F00 P+9 0000
5 P+10 0012
16 0400 P+11 0000
Send function reply
6 : P+12 0013
16 0B00 P+13 | 0000
716 4800 P+14 0110 Load A register with two's complement of word
P+15 1 0000 count in location 0 (4095, - OFFFg)
816 P+186 0011 .
0906 P+17 0006 Test for channel active
%16 EF01 g: ig ggg: Jump back one location if channel not active
A1‘6 FCOC P+20 0374 Transfer data beginning at location stated in
‘ P+21 0014 address C;g (0000) -
Big BB0O g:gg g%gg Jump forward O locations (hang instruction)
‘ P+24 | 0000 . .
Ci6 0000 - P+25 0000 DSC autodump starting location (0000) (
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109876543210

v,
P W pDsC o7
P+1 K WORD | 15
P+2 psC o7
P+3 WORD 2 15
ETC.

Figure 1-4. Format 2/1 Transfer

PARITY ERROR DETECTION AND PROCESSING

If a 7054-21/41, 7054-22/42, 7152, or 7154-1/2/3/4
DSC is attached to a PP of a CDC CYBER 170 fam-
ily computer system, the DSC checks parity on all
information transferred between the DSC and the PP.
An error can occur when the PP sends a command,
when the PP sends parameters to the subsystem
processor, when the PP sends data to the disk stor-
age unit, or when the subsystem sends information
to the PP. These four situations are explained in
the following paragraphs.

e Parity error on a command

The subsystem processor does not reply

to a command having a parity error. It
clears the parity error status and waits

for another command to process. The PP
must execute a timeout after sending a '
command to avoid hanging the channel.
Following the timeout, the PP should dis-
connect the channel and resend the com-
mand. If parity errors continue, the oper-
ation should be aborted.

e Parity error on a transfer sent to the sub-
system processor

The PP completes its transfer normally.
It must then execute a general status com-
mand (0012g). The Subsystem processor
clears the parity error condition and then
prepares the status word in its memory.
The subsystem does not reply to any com-
mand except 0012,. General status is
5000g, and bit 0 of word 3 of detailed status
is set to indicate a parity error. The PP
should send the command and parameters
again before aborting the operation.

e Parity error on data sent to the disk

The PP completes the transfer normally.
It must then execute a general status com-
mand. The subsystem processor clears
the parity error condition and prepares the
status words in its memory. The subsys-
tem does not reply to any command but the
general status command. General status
is 4400g, and bit 0 of detailed status word
3 is set to indicate a parity error.

The PP can send a continue command
followed by the data, The subsystem will
attempt to write the data on the next revo-
lution. A maximum of three retries with
the continue command is allowed.
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A continue command is not necessary
after the 4400g general status response.
A seek or connect command will stop the
recovery sequence.

° Parity error on information sent to the PP

The PP must check the appropriate-bit in
the status and control register after the
block input, This must be done before the
nextcommand is executed. General status
will not reflect a parity error during a PP
read. Parity is checked in the PP. If an
error occurs, the PP should do one of the
following. ’

1. Resend the command and read the
parameters again.

2. Reseek and read the sector.
3. Reseek and read the block.

4, Abort the operation.

'SUBSYSTEM TIMING DATA

Tables 1-6 and 1-7 show reply times, parameter/
data window times, and total execution times for

the subsystem commands. Table 1-6 is for 7152 I
and 7154 DSCsg; the times are based on MA401-A01
controlware and could vary slightly with other con-
trolware versions. Table 1-7 is for the 7054 DSCs
and the times are based on MA710-A09 controlware.
Again, the times given could vary slightly with

other versions of the controlware.

Except where noted in the comments, command
reply times assume the previous command has been
completed, the subsystem processor is in its idle
loop waiting for another command, and the opposite
coupler access is not reserved,

The minimum window time for parameters is the
shortest amount of time that the controlware can
perform the input/output after the command reply.
The window times for parameters are dependent on
how soon after the reply the PP activates the channel.
The channel must be activated prior to the minimum
and expected window times for the times to be valid. If
the channel is not activated by the maximum window
time, the controlware will prepare error status and
return to an idle loop. For commands processed by
the coupler, the maximum window time is the amount
of time that must elapse before the deadman timer
expires.
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The window times for parameters in rows 5 and 6
are minimum, expected, and maximum times the
PP has after the input of general status until the
next I/O command must be sent.
7154 DSC, the PP has a minimum of 35 micro-
seconds after the command reply to execute its
With a 7054 DSC, the PP
has a minimum of 55 microseconds after the com-

IAM/OAM instruction.

With a 7152 or

mand reply to execute its JAM/OAM instruction.

to zero seek time.

the result of an error condition.
maximum execution time for commands numbered
8 is 300 milliseconds due to the worst case return
The minimum, expected, and
total execution times for commands numbered 5, 6,
and 9 are measured from the time the PP falls out
of its IAM/OAM instruction until the controlware is
back in its idle loop looking for another command.

For example, the

Figures 1-5 and 1-6 show the 7152 and 7154 DSC

The total execution time is measured from the time
the controlware senses the command until it is back
in its idle loop testing for the presence of another

command. The maximum execution time is usually

TABLE 1-6,

7152 AND 7154 SUBSYSTEM TIMING DATAY

tively,
1:1 interlace.

timing for the read and write commands, respec-
The figures pertain only to operation at

Command Reply

Window Times

Total Execution Time

Minimum/ for Parameters/|Minimum/Expected/
Expected/ Data Maximum
Command Maximum Comments
1. Autoload 1/ 1/ 1 13/15/DMT 15 + 2 per DSC word Subsystem coupler
+40 ms performs function
2. Format pack | 72/ 80/ 86 5/ 15/196 2.5 min/NA/5 min Assume full pack format
3. Seek 80/ 90/ 96 13/ 15/163 390/415/10 ms
4, Connect 80/ 90/ 96 13/ 15/163 345/375/10 ms
5. Read 25/ 30/35 920/930/940 23/ 25/ 28 Maintaining 2:1 interlace
6. Write/ write .
verify 50/ 55/ 60 620/635/650 20/ 25/ 30 Maintaining 2:1 interlace
7. Read ]
checkword 95/ 105/115 NA 645/ - /1345 Maintaining 2:1 interlace
8. Read/write/
write verify | 115/135/160 370/8740/17630 (1193/9560/300 ms Not maintaining interlace
9. Operation :
complete/ 200/280/290 NA 208/290/1340
drive release| 72/ 80/ 86 NA 208/290/1340
10. Disable . :
reserve 72/ 80/ 86 NA 110/120/240
11. Detailed
status 150/170/190 266/301/354 461/516/564
12. Drop seeks 72/ 80/ 86 NA 184/264/2370 One unit released. is ex-
: pected; 63 units released
L - is maximum
13. Return cylin- : .
der address |72/ 80/ 86 6/ 8/168 85/100/400
14, Set/clear
flaw 72/ 80/ 86 3/ 13/185 410 ms/775 ms/1150 ms
15, General )
status 1/ 1/ 1 1/ 1/DMT NA Coupler is reserved (that
) . is, coupler processes
command) :
16. General :
status 24/ 31/ 33 4/ 6/126 72/ 82/ 240
17. General
status 18/ 20/ 22 4/ 5/ 6 NA After 2:1 interlace, I/0O
command
18. ' Diagnostic
read 75/ 80/ 92 8/ 5/144 590/630/760.
19, Diagnostic
write 78/ 83/ 96 5/ 11/140 590/630/770
20. Select
strobe/
offset 80/ 85/ 90 3/ 13/185 110/10 ms/10 ms
21. Read
coupler
buffer 75/ 80/ 90 1/ 10/DMT 240/250/DMT The inactive will follow

the data by a maximum
of 25 microseconds.

T All times are in microseconds except where noted.
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TABLE 1-7. 7054 SUBSYSTEM TIMING DATA t

Command Reply

Minimum/ Window Times Total Execution Time
Expected/ for Paramters/ Minimum/Expected/
Command Maximum Data Maximum Comments
1. Autoload i/ 1/ 1 13/ 15/2.5 sec | 15 + 2 per DSC word + Subsystem coupler’
40 ms processes command.
2. Format pack | 37/ 48/ 52 13/ 18/196 2.5 min/NA/5 min Assume full pack format,
3. Seek 50/ 64/ 70 13/ 15/163 410/430/10 ms
4. 1/0 length 45/ 50/ 55 3/ 13/185 105/130/310
5. Read 65/ 70/ 6 620/.632/645 5/8/10 Maintaining 2:1 interlace
6. Write/write 60/ 64/ 72 605/ 620/635 11/15/18 Maintaining 2:1 interlace
verif:
7. Ready 65/ 70/ 176 N/A 645/ - /1345 Maintaining 2:1 interlace
checkword
8. Read/write/ | 85/ 95/110 370/8740/17,630 1193/9560/300 ms Not maintaining interlace
write verify
9. Read/write/ | 11/ 12/ 14 10/ . 10/ 50 7/ 9/ 10 Maintaining 1:1 interlace
write verify
10. Operation 33/ 45/ 48 N/A 208/290/1340
complete/ »
drive re-
lease
11, Disable 33/ 45/ 48 N/A 110/120/240
reserve
12, Detailed 76/ 92/ 98 17/ 20/180 178/207/378
status
13. Drop seeks 33/ 45/ 48 N/A 184/264/2370 One unit released is ex-
pected; 63 units released
is maximum.
14. Connect 45/ 56/ 60 13/ 15/163 355/384/10 ms
15. Return cylin-| 76/ 92/ 98 6/ 8/168 80/100/400
der address
16. Set/clear 45/ 50/ 55 3/ 13/185 410 ms/775 ms/1150 ms
flaw
17, General 1/ 1/ 1 1/ 1/2.5 sec N/A Coupler is reserved (that
status is, coupler processes
command),
18. General 27/ 35/ 37 8/ 10/130 70/88/132
status i
19. General 11/ 20/ 26 5/ 6/ 9 34/49/62 After 1:1 interlace, I/O
status command
20. General 18/ - / 35 ms 5/ 11/126 N/A During format or set/
status clear, flaw command
21. General 21/ 25/ 28 6/ 17/ 8 88/100/108 After 2:1 interlace,
status 1/O command
22, Diagnostic 40/ 45/ 56 8/ 5/144 588/630/762
read
23. Diagnostic 45/ 48/ 60 5/ 11/140 588/630/772
write
24, Select 45/ 50/ 55 3/ 13/185 105/10 ms/ 10 ms
strobe/
offset

tAll times are in microseconds except where noted.
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j——— 695 + 7usECS — |

ses et » i
READ FUNCTION T ; . . ,
COUPLER TO PP DATA  ___ je——170 - 590usECS —] ,
CONTROLWARE OVERHEAD ﬂ‘—25FSECS
GENERAL STATUS FUNCTION REPLY } ﬂ(—zspSEcs
GENERAL STATUS WORD AVAILABLE ON CHANNEL ﬂ“ 7pSECS
SYSTEM OVERHEAD — 430#5565——’]
READ FUNCTION REPLY ﬂ<—30psscs
COUPLER TO PP DATA , [-17ousEcsy]
CONTROLWARE OVERHEAD , 25 psecs —f|
GENERAL STATUS REPLY AND OUTPUT 1 WORD 32#3503qﬂ_

Figure 1-5.. Read Sequence - 7152 or 7154 at 1:1 Interlace

f———— 695 + 7usECS ———

SECTOR SECTOR SECTOR
MARK O _ MARK 1 MARK 2

WRITE FUNCTION | |
DATA FROM PP TO COUPLER 1704 SECS

CONTROLWARE OVERHEAD n‘— 30uSECS

GENERAL STATUS FUNCTION REPLY n‘—251*SECS

GENERAL STATUS WORD AVAILABLE ON CHANNEL_ﬂ‘_ 7 #SECS

SYSTEM OVERHEAD _[e——430 uSECS —>| 30uSECS PAST SECTOR NOTCH

WRITE FUNCTION REPLY rk— 25 pSECS

DATA FROM PP TO COUPLER [ letromsees ’
CONTROLWARE OVERHEAD ’ n*—30#SECS

GENERAL STATUS REPLY AND OUTPUT 1 WORD ' [ Je—32psEcs

SYSTEM OVERHEAD Je—430usECcS —|

Figure 1-6. Write Sequence - 7152 or 7154 at 1:1 Interlace
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OPERATION ‘ 2

This section lists DSC and DSU operator controls,
describes their functions, and provides operational
sequences.

CONTROLS AND INDICATORS

Figures 2-1 and 2-2 show the location of controls
on a DSC, and figures 2-3 and 2-4 show the location
of controls on a DSU. Refer to these figures for
locations of the controls and indicators described
in the following paragraphs.

DSC POWER ADJUST PANEL
These controls and indcators are located on the front

of the DSC. They are for maintenance purposes only
and are not to be adjusted by operating personnel.

DSC AUXILIARY OPERATOR
PANEL

GO

) ) PWR

©

STOP

©

O -
v3
v4
RUNNING ‘ O'vs
| —
¥ L=
-]

_‘T——’
Me. é\"\ O

DSC PWR ON INDICATOR

This indicator is located on the upper right of the
DSC and lights when the MAIN POWER circuit breaker
and the POWER DISCONNECT switch are both ON.

DSC AUXILIARY OPERATOR PANEL

This panel is located in the DSC logic chassis and is
used only for maintenance purposes.

DSC POWER ADJUST
PANEL

MI

J

V3
—
m CLR va
E
MO -5v:§losjusr
p IND
3 +5VADJUST
ON [s]
} @ T MAIN POWER
Y 9
P
ofFr {Fl
l'—- r
S‘
on [E
s POWER
3 DISCONNECT
0
oFF |2

\

272Z3A

Figure 2-1. DSC Early Unit Controls and Indicators
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DSC AUXILIARY OPERATOR
PANEL

~

6o

O

RUNNING

STOP

Emwﬁmﬂ//ﬁ

@z
z
VO -=»

VO-KA M

e S
OFF 0 g&)
O O
t‘ RECTIFIER

72 TEST POINT

SEECToR, . J 4!
AC

+5 ADJUST

S O\
SRy
El 3@ AC INPUT Q £2 ACINPUT

ko) &

>

‘e _ _ s VOLTAGE
RECTIFIER TPI S apJusT

‘ HOURS 0o o
AN g J@QQ!DD

NOTES:
(1) 30v POWER SUPPLY NOT USED IN 7152 AND 7454 DSC's.

2. THE .DISK CONTROLLER PORTION OF A 7152 OCCUPIES THE RIGHT SIDE OF A DOUBLE-WIDE
CABINET. A COMMON POWER SUPPLY IS LOCATED BENEATH THE TAPE CONTROLLER ON THE
LEFT SIDE OF THE CABINET.

Figure 2-2. DSC Controls and Indicators
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MAIN COVER\
MAIN COVER LATCH
DUST COVER\

DUST COVER 'LATCH

START

READY FAULT MAINTENANCE TEMP

:;ﬁ

UNLABELED
INDICATOR

DISK PACK

DUST COVER
INTERLOCK

22Z4A

Figure 2-3. 844-2 DSU Controls and Indicators

i k111
" START
11
UNLABELED
INDICATOR
Figure 2-4. 844-21/41 DSU Controls and Indicators
60363900 L,
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DSY CONTROL PANEL

This panel is located on the center front of each
DSU and allows the operator to monitor and control
DSU operation. The controls and indicators finc-
tion as follows:

START This switch applies power to
the DSU and causes the disk
pack to rotate, providing all
interlocks are properly set.
READY This indicator lights when the
disk pack has reached normal
speed, and the heads are
loaded.

FAULT This indicator lights to indi-

cate a fault condition. Press-
ing the switch causes the indi-

cator to go out.

MAINTENANCE This indicator lights when a
DSC is not controlling the
power application for this

DSU.
TEMPERATURE This indicator lights when an
(TEMP) over-temperature condition
exists in the DSU,
Unlabeled This indicator lights when the
indicator DSU is selected by a DSC.

(It is the customer's option to
have a number stamped on the
lens of this indicator. )

2-4

OPERATING INSTRUCTIONS

The following instructions assume that the PSC
controlware is loaded and that the subsystem is
operational.

DISK PACK EXCHANGING

1. Ensure that the START indicator is not lighted
and that the disk pack is not spinning. If the
START indicator is lighted, press it to turn
off the light and stop the DSU.

2. When the disk pack has stopped, press the
main cover latch (refer to figure 2-3) and lLift
the main cover. The dust cover opens with the
main cover.

3. Place a disk pack cover over the loaded disk
pack so that it engages the spindle. Turn
counterclockwise until the spindle clicks, and
lift the cover and disk pack from the DSU.

4. Using its cover as a handle, place the new disk
pack slowly over the DSU spindle until it en-
gages the spindle drive unit. Turn the disk
pack cover clockwise until it reaches a stop,
and lift the disk pack cover from the DSU.

5. Close the main cover, ensuring that it latches.
If the cover is not securely latched, the dust
cover interlock remains open and prevents
power application.

6. Press the START switch. When the disk pack
is at operating speed (heads loaded), the
READY indicator lights; the DSU is now ready
for operation.
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