






























































































































































































































































Operating Instructions

DISK PACK LOADING

1. Place the START/STOP switch on the 3330
operator panel in the STOP position.

2. Place the OPEN/CLOSE switch on the 3330
operator panel in the OPEN position.

3. Remove the bottom cover of the disk pack by
pressing the two handles on the bottom cover
together.

4. Place the disk pack (in its top cover) on the drive
spindle.

5. Turn the top cover in a clockwise direction until
it comes to a full stop.

6. Lift the top cover from the disk pack.

7. Place the OPEN/CLOSE switch in the CLOSE
position.

8. Place the START/STOP switch in the START
position to return the drive to normal operation.

9. Reassemble the top and bottom covers.

With the pack identification label facing forward,
place the reassembled cover in the recessed “well” on
top of the.3330. The cover for the pack in the upper
drive should be placed in the well on the left, and the
cover for the pack in the lower drive in the well on the
right When stored in this manner, the pack identifica-
tion is over the logical address plug associated with the
drive in which the pack is mounted.

Do not store dlsk packs on top of the disk drives.
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DISK PACK UNLOADING

1.

Place the START/STOP switch on the 3330

“operator panel in the STOP posmon

2. Place the OPEN/CLOSE switch on the 3330
operator panel in the OPEN position.

3. Place the top cover on the disk pack and turn the
cover in a counter-clockwise direction for two
full turns.

4. Lift the top cover, now containing the disk pack,
from the spindle.

5. Immediately attach the bottom cover. .

6. Unless another pack is being loaded, place the
OPEN/CLOSE switch in the CLOSE position.

7. Store the removed disk pack in a clean cabinet or
on a clean shelf.

DRIVE ADDRESS CHANGING -

To change the address of a drive:

1.

Make sure that the program controlling the 3830
is in a wait state, or that the existing conditions
allow removal of the logical address plug.

Remove the logical address plug from the
affected 3330 operator panel and perform any
necessary pack changes.

Place the desired address plug in the socket on
the operator panel.

The drive is now ready to resume normal (or CE)
operation.



CHANNEL CHANNEL CHANNEL CHANNEL
A B c D POWER

ENABLE ENABLE ENABLE ENABLE MULTITAG

® Or@ @ @m

DISABLE DISABLE DISABLE DISABLE

Toggle switch that must be in the Enable position before the 3830 Storage Control is available to the channel. If the

two channel switch feature (and possibly the two channel switch additional feature) is installed, a separate switch is
provided for each channel.

Toggle switch that determines how the device end generated by the drive, in a not-ready-to-ready sequence, is
presented to the channel.

Multitag Position: A drive is made available to a channel after it clears the device end generated by the drive in a
not-ready-to-ready sequence. Before any other channel can use the drive, it must also accept the not-ready-to-ready
sequence device end.

Off Position: A drive is made available to all channels after one of the channels clears the device end generated by
the drive in a not-ready-to-ready sequence.

Power Off: A momentary pushbutton that can be used to remove ac power from the 3330 facility.

If system power is on when the pushbutton is pressed, ac power is removed from the 3330 facility. If system power
is turned off later, then on, ac power is reapplied to the 3330 facility; operation of the Power On pushbutton is not
required.

Power On: A momentary pushbutton that can be used to reverse the effect of the Power Off switch. If system
power is on, and the Power Off switch is pressed to remove ac power from the 3330 facility, then pressing the Power
On switch will restore ac power to the 3330 facility.

Whenever system power is brought up, ac power is applied to the 3330 facility, regardless of what was previously
done to the two pushbuttons.

See ‘Storage Control Usage Meter’ for usage meter operation.

Figure 19. 3830 Storage Control Panel
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3330 DISK STORAGE PANEL
There is one operator panel for each pair of disk drives attached to the 3330 facility. This panel contains switches

CLOSE

and indicators associated with the individual drives.
R/W
READ

OPEN

CLOSE

READ OPEN

a 0

Opens and closes the drawer of one disk drive to permit operator access.

A logical address plug with one unique address (0 through 7) must be inserted in the socket associated with each drive.
The plugs are interchangeable among drives; simply remove the plug and insert the desired one in its place.

Starts or stops one disk drive. When the switch is on START, the drive motor starts, a brush cycle is taken, and the
read/write heads load. When the switch is on STOP, the heads unload and the drive motor stops. ‘

Ready indicator: On when the drive is running, track following, and ready for use.

This indicator comes on if a red/write malfunction occurs in the drive.

EBUEB @ B

Write Inhibit: In READ position, only read operations can be performed on the disk.
Note: Upper elements are for upper drive and lower elements are for lower drive.

Figure 20. 3330 Disk Storage Panel
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When an error has been detected, the system console
prints an error message. This message explains the
error, identifies the device, and gives other pertinent
information about the error.

The error message follows a specific format. All

messages are subject to the following:

e The end of each field, except the last, is marked by
a comma.

e Sometimes data fields are omitted, but consecutive
commas indicate that a field is missing.

e Each line is printed in the basic format, but may
contain different data fields.

The contents of some error messages is shown in
Figure 21.

ERROR MESSAGE ANALYSIS

Field is the channel/unit address (CUA). Check
that this field refers to a 3830/3330 installed on the
system. Three characters are used.

Field contains the error description and can use up
to twelve characters. The errors asscciated with the
3830/3330 are described in Error Descriptions.

Field has the two hex digit code of the last channel
command that was executed.

Field I is the channel status word. The first two
digits are the unit status and the last two digits are the
channel status.

Field contains the sense bytes printed by hex digit
pairs. This field can vary in length.

Field B is the seek address, six bytes in the form: 00
CC HH (each byte uses two hex digits).

Field [ is the serial number of the storage disk pack
mounted on the drive, six digits.

Field B is the job name, eight digits.

Console Error Messages

ERROR DESCRIPTIONS

After the error has been identified as a 3830/3330
error (from field [fl}), read the error description from
field and follow the instructions.

INTV REQD (INTERVENTION REQUIRED) This is a
one-line message with the device specified in field [l

CMND REJ (COMMAND REJECT) This two-line message
contains the hex digits of sense byte 7 in field [E}.

OVERRUN This two-line message points to further
details in the sense bytes of field .

EQUP CHECK (EQUIPMENT CHECK) A two-line mes-
sage. The symptom code is the four hex digits of sense
bytes 22 and 23 at the end of field .

WRITE INHIB (WRITE INHIBITED) Check that the write

inhibit switch on the drive operator panel is set to
R/W.

DATA CHECK This two-line message is written for
permanent, ECC-uncorrectable read errors described
in sense byte format 4. Check the EREP history
printouts and look for an invalid track format indica-
tion for the disk pack and seek address. If this condi-
tion is recorded, suspect a programming problem with
a count area too large for the track (writing into
index).

Make sure that the error is not due to a disk pack
surface defect by moving the pack to another drive. If
a surface defect is suspected, use the ATLAS or
DASDI/DASDR utilitites to attempt data recovery
and assign an alternate track for the one that is
defective.

The symptom code will be found in sense bytes 22 and
23 at the end of field in the form of four hex digits.

INTERFACE CONTROL CHECK This is an abnormal
condition and no error message is produced.

4]

" a {
Mcmtzq;]csw STAT(d)l!] SENSE DATA(4-48L)

[ v e a0 oo | [cuam o] ERROR DESCRIPTION(12)
, a a
| ls] SEEK ADDRESS(12) Js] voume b [y os D

4

Figure 21. Console Error Message Format
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Sense Data

The status and condition of the 3330 and 3830 are
reported by the sense bytes. Twenty-four bytes of
sense data are available and seven different formats
are used. The first eight bytes (0 through 7) are the
same for all formats. The remaining sixteen bytes
contain different information depending on the format
used. Formats 1, 4, 5, and 6 describe the disk storage
condition; and formats 0, 2, and 3 are used for the
storage control condition.
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SENSE BYTE SUMMARY

In all formats the first eight bytes (0 through 7)
contain high-level sense and error condition data. -
Sense byte 7 identifies the format of the remaining
sixteen bytes. The first four bits of byte 7 indicate the
format (in binary notation) and the last four bits (in
binary) define a message if one is appropriate.

Each of the formats is summarized on the following
pages. Figure 26 contains the applicable messages for
each of the formats.



SENSE BYTE 0 through 7 SUMMARY

Bit 0 1 2 3 4 5 6 7
Byte O Command |Inter- Channel Equipment |Data Check [Overrun Not Used [Not Used
Reject vention Bus Out Check
Required Parity
Byte 1 Permanent |invalid End of Not Used [No Record |File Write Operation
Error Track Cylinder Found Protected |Inhibited Incomplete
Format
Byte 2 Not Used |Correctable |[Not Used {Environ- Not Used [NotUsed [NotUsed |NotUsed
mental
Data
Present
Byte 3 Restart Command (provided only when byte 1, bit 7 is on.)
Restart '06' = Read operation; '05' = Write operation
Byte 4 Physical Drive Identification
Physical e ool 111000 =A  101010=C  011100=E 001110 =G
Identification 110001 =B 100011 =D 010101 = F 000111 =H
Byte 5
Cylinder Low-order Logical Cylinder Address
Address
128 | 64 32 ‘16L8 | 4i2l 1
Byte 6 Reverse Cylinder Difference
Head High Addr. |High Addr. Head Address
Address
256 256 16 8|4l211
By::eozma t/ Format M_essage Code
Message (bits 0 -- 3 hex) (bits 4 -- 7 hex)

Figure 22. Sense Byte 0 through 7 Summary.
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3830/3330 SENSE BYTES

SENSE BYTEO
BitO 1. Invalid command code.
Command 2. Invalid command sequence.
Reject 3. Invalid or incomplete argument transferred by a control command.
4. Track formatted without home address.
5. Write portion of file mask violated.
6. Improper alternate or defective track pointer.
7. Write command issued with Write Inhibit switch in READ position (byte 1, bit 6 also on).
Bit 1 1. Drive addressed not attached to system.
Intervention 2. Drive addressed not ready.
Required 3. Diagnostic Write or Load command issued and microdiagnostic is resident in control storage.
Bit 2 The storage control has detected a parity error in the data transferred from the channel.
Bus Out '
P_arity
Bit3 | An unusual hardware condition’in the channel, storage control, or drive. (Condition further defined
Equipment in bytes 7 through 23.)
Check ‘
Bit4 1. A correctable data error detected in information received from a drive. (Byte 2, bit 1 on, and
Data Check correction data in bytes 15 through 22.)
2. An uncorrectable data error detected in information from a drive. (Condition defined in sense
byte 7.)
Bit5 1. Storage control received byte from drive before last byte read was accepted by channel.
Overrun 2. Data byte received too late from channel during write operation.
The storage control posts overrun only if condition occurs: (1) more than ten times in CCW chain,
(2) in second or later segments of overflow record, or (3) during format write operation. .
Overrun detection stops data transmission. When writing, remaining part of record area is padded out
with Os. All data overruns are retried by storage control except for: overruns occurring on second or
later record segments; overruns occurring during format write operations.
If overrun exists after retry is exhausted, byte 1 bit 0 (permanent error) is posted.
Bit 6,7 Not used -- setto 0.

Figure 23. Sense Byte 0 Description
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3830/3330 SENSE BYTES

SENSE BYTE 1

Bit O 1. Storage control retry attempted and not successful.
Permanent 2. A drive unsafe condition detected and retry should not be attempted.
Error
Bit 1 An attempt was made to write data exceeding the track capacity.
Invalid
Track
Format
Bit 2 1. A multitrack read or search attempted to go beyond the cylinder boundary.
End of 2. An overflow operation attempted to go past the cylinder boundary. (Byte 1, bit 7, operatlon
Cylinder incomplete, also set.)
Bit 3 Not used -- set to O.
Bit 4 1. Two index points sensed in command chain with no intervening read in home address or data
No Record area.
Found 2. Two index points sensed in command chain with no intervening write, sense, or control
command.
Bit5 File mask violated by:
File 1. Seek command.
Protected 2. Multitrack read or search.
3. Overflow operation. (Byte 1, bit 7 also on.)
Bit 6 An attempt made to write on drive with Write Inhibit switch set to READ. (Byte O, bit O also set.)
Write
Inhibited
Bit 7 One of the following occurred when overflow record was processed:
Operation . Overflow to a file protected boundary. (Byte 1, bit 5 also set.)
Incomplete Overflow beyond cylinder boundary. (Byte 1, bit 2 also set.) *

. Correctable data error found in data area - not last segment, (Byte 2, bit 1 also set.)
. Correctable data error found in home address or count area - not first segment.

. Uncorrectable data error found in any area - not first segment.

. Defective or alternate track found after start of data transfer.

. Seek error found in second or later segment.

NoOUhAWN =

See sense byte 3 for Restart command and bytes 8 through 13 for restart information.

Figure 24. Sense Byte 1 Description

Sense Data
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3830/3330 SENSE BYTES

SENSE:BYTE 2

Bit O

Not used -- set to O.

Bit 1
Correctable

Indicates that data error posted in byte O, bit 4 is correctable. Bytes 18 through 22 identify error
pattern and displacement.

Bit 2

Not used -- set to 0.

Identitification

Bit 3 Indicates that bytes 8 through 23 contain either usage or error statistics for error log information.
Environmental Data |Byte 7 indicates format for bytes 8 through 23.
Present
Bits 4-7 Not used -- set to O.
SENSE BYTE 3
Bits 0-7 . o . . . . .
Restart When byte 1, bit 7 is set, this byte shows the operation in process at the time of interrupt:
es 0000 0110 = Read; 0000 0101 = Write
Command
SENSE BYTE 4
Bits 0,1 Storage control physical identification
Bits 2—-7 Physical address of each drive:
Drive 111000 = A 101010 =C 011100 = E 001110 =G

110001 = B 100011 =D 010101 = F 000111 =H

SENSE BYTE 5

Bits 0-7 Identifies the low-order cylinder address of latest seek argument from channel.
Cylinder-low '
SENSE BYTE 6
BitO Last seek (excluding retries) was in reverse direction (toward track 00).
Reverse
Bit 1 High-order bit of cylinder address in sense byte 5 (binary 256).
Cylinder-High
Bit 2 High-order bit of difference count in sense byte 16, format 1 (binary 256).
Difference o
Bits 3-7 Head address of last seek (except retries). Head address is updated during multitrack and overflow
Head operations.
Address
Note: If an alternate track condition is found and operation incomplete is posted during an overflow
operation, byte 6 is set to the head address of the defective track plus 1. This information is used by
the ERPs to construct the seek argument to continue the operation.

Figure 25. Sense Bytes 2 through 6 Descriptions.
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3830/3330 FORMAT MESSAGES (Sense Byte 7)

or Sector Wrong

FORMAT
Message
Number 0 L 2 4 5
0 No Message No Message No Message Uncorrectable Correctable
HA Area HA Area
1 Invalid Set Target Error ECC P1 or P3 Uncorrectable Correctable
Command » Non-compare Count Area Count Area
2 Invalid Not Used ECC P2 ‘ Uncorrectable Correctable
Sequence Non-compare Key Area Key Area
3 CCW Count No Drive Uncorrectable Correctable
Short Write Gate Data Area Data Area
a Data Value No Write No Sync Byte
Incorrect Current Sense in HA Area
5 Invalid Not Used No Sync Byte
Diagnostic Write ‘ in Count Area
6 Channel Halted Transmit No Sync Byte
Retry Cylinder Error in Key Area
7 Incorrect Retry Transmit Head No Sync Byte
CCW from Channel |Error in Data Area
8 23FD Transmit Not Used
Not Ready Difference Error
23FD Unexpected No Address
9 Seek Check File Status Mark Detection on
Retry
A 23FD Seek
Read Check Error
B Track Pointer Retry Seek
Incorrect Incomplete
c SERDES No Interrupt
Error, no ST4s from Drive
D Diagnostic Write Not Used
Code Mismatch »
E Control Storage Not Used
Busy
F Retry Byte Count Not Used

Figure 26. Format Messages.
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FORMAT 1 SENSE BYTE SUMMARY (3330 Equipment Checks)

Bit0 1 2 3 4 5 6 7
Byte 8 Index Offset Seek Seek Online Attention |Busy Record
Module Error Active Incomplete |{Complete Ready
Status
Byte 9 Not Used |Diagnostic |Diagnostic |Diagnostic [Not Used |Mode 4 Mode 2 Mode 1
Monitor 4 2
Mode
Byte 10 :
Monitor 8 7 6 5 4 3 2 1
State
Byte 11 CE Not Used |NotUsed |NotUsed |CUDI Monitor Not Used |Drive
Check Program Bus Out Check Command
Status Stop Parity Reject '
Byte 12 Data Servo Not Used |[NotUsed |PowerOn |NotUsed |[NotHeads |Even
Safety Safety Safety Reset Loaded Latch
BY::eU"é*l CUDI Bus Out (TA register) Expected Data
Bus Out Expected data for messages 1,6,7,8,9; otherwise TA register.
BYtCeU1I;I CUDI Bus In (ND register) Received Data
Bus In Drive status for message 9 or ND register.
Byte 15 CUDI Tag Bus (TD register).
CubDI -
Tag Bus Contents of TD register.
Byte 21 'Drive Tag Device TA CUDI TD Not Used |Not Used
CuD! Selection |Invalid Check Register Register Register
Check Error ’ Check Check Check

Figure 27. Format 1 Summary.
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FORMAT 2 SENSE BYTE SUMMARY (3830 Equipment Checks)

Bit 0 1 2 3 4 5 6 7

Byte 8 Channel Channel Channel Data SERDES, |PLO Sector Multi-
Control Buffer A (or C) B (or D) Transfer CUDI, ECC [Check Count connect
Errors Parity Check Check Error See bytes 9, Check “|CorD

10, and 21.

Byte 9 CuDIi Write Read Bit Write ECC Missing VFO
SERDES [Error (See |Parity Parity Ring Compen- |Error PLO Phase
Errors Byte 21) Check Check ‘Check sation (See Byte |[Pulses

Check 10) ,

Byte 10 No Input PO or P1 or P3 P2 Not Used |[NotUsed |NotUsed |[NotUsed
ECC Data Write Error Error
Errors Received Error

Byte 13
TA
Register
Contents

Byte 14
ND
Register
Contents

Byte 15
TD
Register
Contents ‘

Byte 21 Drive Tag Device TA CuDi D, Not Used |Not Used
CuDl Selection |Invalid Error Register Register Register '

Errors Error Check Check Check

Figure 28. Format 2 Summary.

Sense Data
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FORMAT 3 SENSE BYTE SUMMARY (3830 Control Checks)

Bit0: | 1 2 3 4 5

6 7
Byte 8 ‘
Failing High-order address byte of control storage word addressed
Instruction when error was detected.
Address
Byte 9 '
Failing Low-order address byte of control storage word addressed
Instruction when error was detected.
Address
Byte 10 _ CcA CcA cB cB Branch  |Special
Error 1 Ciock |Decode Decode Decode Decode . [Status Operation
Latches Even Odd Even Odd .
Bit 0=1
Bit 0=0 CSs A B 23FD
0 Clock  |Decode 0 Register | Register ALU Parity
Byte 11 Storage Storage Cycle CD
Byte 10, Read ECC Control Decode
Bit O=1 Not Used Multiple Multiple Not Used Not Used | Not Used
0/2 1/3
Byte 10, Storage Storage Storage Storage Address Address 23FD :
Bit 0=0 Address Address Write Write Bus 1-13 |Bus 1-13 |Not 0
Bus 1-7 Bus 8-13 |Bus0/2 Bus 1/3 Low High Ready
Byte 12
g;(:)(:fge _Identifies the failing bits of a control storage cycle.
Pattern
By!:rec13 Contents of the TC Register after unsolicited selective reset.
Register Register is reset if selective reset is in response to disconnect
c 9 in from storage control. ‘
ontents
By_treGM Contents of the TG Register after unsolicited selective reset.
Register Register is reset if selective reset is in response to disconnect
C 9 in from storage control.
ontents
Bytes 15-23
Not Used

Figure 29. Format 3 Summary.
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~

FORMAT 4 SENSE BYTE SUMMARY (ECC Uncorrectable Data Checks)

Bit 0 1 2 3 4 5 6 7 ]

Byte 8
Cylinder High-order cylinder byte of the last seek address.
Address

Byte 9
Cylinder Low-order cylinder byte of the last seek address.
Address

Byte 10
Head High-order head byte of the last seek address.
Address

Byte 11
Head Low-order head byte of the last seek address.
Address

Byte 12
Record Record number of the record in error
Number

Byte 13 :
Sector Sector number of the record in error.
Number

Byte 14 : '
Offset Amount of offset used to recover from the error.

Byte 15

: Number of retries required to recover from the error.
Retries sreq e o

Byte 16 Storage Control Disk drive identify where error occurred.
Drive Identification A = 111000 C = 101010 E=011100 G = 001110
" ldentification (Bits 0—1) B = 110001 D = 100011 F = 010101 H = 000111

Bytes 17-23
Not Used

Figure 30. Format 4 Summary.
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FORMAT 5 SENSE BYTE SUMMARY (ECC Correctable Data Checks) -~

Bit0

2 3 ' 4 5

‘Byte 8
Cylinder
Address

" High-order cylinder byte of the last seek address.

‘Byte 9
Cylinder
Address

Low-order cylinder byte of the last seek address.

Byte 10
Head
Address

High-order head byte of the last seek address.

Byte 11
Head
Address

Low-order head byte of the last seek address.

Byte 12
Record
Number

Record number of the record in error.

Byte 13
Sector
Number

Sector number of the record in error.

Byte 14
Access
Offset

Amount of offset used to recover from-the-error.

Byte 15
Restart -
Byte 16

Displace
Byte 17 -
ment.

Specifies the number of bytes

processed by the storage control to the end of
the data area in error.

Byte 18
Error

Byte 19
Displace-

ment

Error displacement location of first byte in error

within the data area measured from the end of area.

Byte 20
Error

Byte 21
Pattern

Byte 22

Error pattern used for error

correction function. See

Error Correction Function.

Byte 23

Channel
Truncation

Figure 31. Format S Summary.
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FORMAT 6 SENSE BYTE SUMMARY (Usage and Error Statistics)

Bit 0 1 2 3 4 5 6 7

Byte 8 .

Bytes These four bytes provide an accumulated

By:e: d count of the number of bytes processed by the storage control in read or search operations.

By:)er 10 Bytes processed during retry operations are not

Byte 11 included in this count: Only key and data area counts are accumulated.
Searched.

Byte 12 :

Correctable These two bytes provide an accumulated count for all areas of

Byte 13
Data
Errors. - the number of ECC data errors found by the storage control.

Byte 14 .

Retry These two bytes contain the number of initial ECC

Byte 15
Data
Errors. uncorrectable data errors sucessfully retried.

1

By:\leun?ber These two bytes provide the number of Seek
of

Byte 17
Seeks. commands processed by the channel.

Byte 18 If bit 0 = 0, bytes 20 through 23 pertain to interfaces A and B.
Imterface I bit O = 1, bytes 20 through 23 pertain to interfaces C and D
Designation = 1.0y 9 P ’

Byte 19 Total number of seek errors retried by the storage control. (Seek errors found on retry are not
Seek included.)

Errors

Byte 20 Command Overruns, Channel A or C

Byte 21 Data Overruns, Channel A or C

Byte 22 Command Overruns, Channel B or D

Byte 23 Data Overruns, Channel B or D

Figure 32. Format 6 Summary.
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Index

A

Access time 1
Address
channel 12
command 13

data 14

device 12

home 4,6

instruction 17

physical 6

storage control 12
Address byte 18
Address changing, drive 82
Address plugs 1
Address register location 12
Addressing, drive 18
Analysis, error message 85
Area

count 4,6

data 4,6

key 4,6
Attention 15

B

Block multiplexing 18

Branching, channel program 17

Bus in byte * 92
Bus out byte 92
Bus out parity 77, 88
Busy bit 16
Byte
address 18
flag 13

C

Capacities
track with keys 9
track without keys 10
Capacity
storage 1
track 8
CC (Cylinder Number) 6
CCW Functions 13
CCW restart construction 81
Chain
command flag 13
data flag 13
scan commands 1
Chaining
command 16
data 17
Channel
address 12,74
address word 13
block multiplexer 1
command summary 20
command word 13
commands 19.
end 16
integrated system 1
operation 12
program branching 17
program examples 61
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reset 74
status word 14

Channel Enable/Disable Switches 74

Check
Correction Code 8
Full Readback 8
unit 16
Check byte 92
Check mark, machine 17
Check status 92
Code, interrupt 17
Command
address 13
chaining 16
reject
bit 88
message 85
with write inhibit 77
retry 1,72
Commands, channel 19
Condition code 17
Console error messages 85
Contingent connection 15
Control checks
errors 93
3830 94
Control commands 19

"Control unitend 15

Correctable 77, 90
Correctable data checks 96
Correction code check 8
Correction Code, Error 6
Correction, error 1
Count area 4
CPU parity 8
CSW Functions 15
CUDI error byte 93
Cylinder
address
byte 87
low 90
seek 95
end error 77

D

Data

address 14

area 4

chaining 17

check 77, 88

integrity 8

rate 1

records 4
Delay, rotational 1
Decimal overflow mask 17
Description, 3830/3330 1
Descriptions, error 85

Detection and correction, error 8

Device
address 12
end 16
release 52
reserve 51
status 15,74

Diagnostic
load 32



sense 53

write 33
riagnostics, storage control 73
iifference count 90
visk pack

loading 82
unloading 82

3336 1,3
displacement 12
)L (Data Length) 6
rive

address changing 82
addressing 18
identification 90, 95

5

iCC (Error Correction Code) 6,7, 8
iCCerror byte 93

ind
channel 16
device 16

ind of cylinder 89
Znd-of-file record 69
Inding status 14
Environmental data present 77, 90
Equipment check
bit 88
error 77
message 85
Equipment checks
3330 92
3830 93
Erase 56
Error
correction 1,76
correction example 81
correction table 77
descriptions 85
detection and correction 8
latches 94
message analysis 85
messages, console 85
offset 95
recording 73
recovery 76
Example, error correction 81
Exception, unit 16
Exponent underflow mask 17

F

F (Flag) 6
Failing instruction address 94
Features

special 3,74

standard 1, 66
Fixed-point overflow mask 17
Flag

chain command 13

chain data 13

program control interrupt 13

protected 77, 89

skip 13
Format

byte 87

I/0 Instruction 12

messages 91

Write commands 19
Formats

record 4

track 4
Formatting, overflow record 67
Full readback check 8
Function, error correction 76

G

Gaps 5,0

H

Halt
Device 12
1/0 12
Head address
byte 87
byte description 90
last seek 95
HH (Head number) 6
Home address 4, 6

I

Index (point) 6
Indicator, suppress length 13
Initial status 14
Initialization, pack 3
Input/Output

instructions 12

operations 12
Instruction

address 17

length code (ILC) 17
Instructions, operating 82
Interface control check 85
Interrupt code 17
Intervention required

error 77

description 88

message 85
Invalid track format 77, 89

K

Key

area 4

storage protection 13
KL (Key Length) 6

L

Length

Data(DL) 6

Key (KL) 6
Loading, disk pack 82

M

Machine check mark 17
Message byte 87
Messages

console error 85

error analysis 85
Meter, usage 1,73
Models, 3330 1
Modifier, status 15
Module status 92

Index
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Monitor o Read

mode 92 and reset buffered log 50
state 92 commands 19
Multiple requesting 1, 72 count 42
Multiplexing, block 18 count, key, and data 46
Multitag switch 74 o : data 44
Multitrack operation 66 diagnostic status 1 53

home address 41
insurance policy program 64

N ' IPL 47
: key and data 45

No-op 22 : record 0 43
No record found 77, 89 : sector 48
Number Recalibrate 23

cylinder 6 Record

head 6 format 4

record 6 number 95

overflow 3, 67
0 (track descriptor) 4

O . Recording, error 73
Records, data 4,7
Offset, error 95 Recovery action table 78
Operating instructions 82 Register contents byte 93, 94
Operation Requesting, multiple 1, 72
channel 12 . Reset, system 74
code 12 Restart 87, 90
incomplete 77, 89 Restore 30
multitrack 66 Retries required 95
Operations, I/0 12 Retry, command 1, 72
Overflow record Reverse seek 90
formatting 67 ’ Rotational delay 1
processing 68 Rotational position
Overflow, record 3,.67 Ilustration 71
Overrun sensing 1,70
error 77 RO (Record Zero)
description 88 count area 6
message 85 data area 7
key area 6
R1-Rn
P count area 7
data area 7
PA (physical address) 6 key area 7

Pack initialization 3
Pack, disk 1,3

Panel S
3330 Disk Storage 84
3830 Storage Control 83 Safety 92
Parity, CPU 8 Search
Pending status 14 byte summary 86
Permanent error 77, 89 commands 19
Physical identity 87 . data 86
Plugs home address equal 34
address 1 ' ID equal 35
service (CE) 1 : ID high 36
Presentation, status 14 key equal 38
Problem state 17 key equal or high 40
Procedure, error recovery 76 key high 39
Processing, overflow record 68 Sector number 95
Program Seek 24
control interrupt flag 13 Seek cylinder 25
examples ¢ Seek head 26
read policy number 64 Selection, unit 18
track formatting 61 Sense
update payroll 63 I/0 49
mask 17 ‘ 1/0 command 20
status word 16 Sensing, rotational position 70
Programs, utility 3 SERDES errors 93
Service plugs 1
Set
file mask 28
R sector 29 -
R (Record number) 6 Significance mask 17
Rate, data 1 Skip flag 13
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Space count 27
Special features 3, 74
Speed and capacity 3
Standard features 1, 66
Start

1/0 12

I/0 Fast Release 12
State

problem 17

wait 17
Statistical usage 73
Status

ending 14

initial 14

modifier 15

presentation 14

sending 14
Storage
capacity 1

control address 12

control, 3830 1

error pattern 94

protection key 13

units, 3330 1
Storage control

diagnostics 73

usage meter 73
Summary, channel command 20
Supervisor state 12
Suppress length indicator (SLI) 13
Switch, two channel 3
Switches, channel enable/disable 74
System mask 17

T

Table
error correction 77
recovery action 78
Tag bus byte 92
Test 1/0
command 20
operations 12
Time, Access 1
Track
capacity 8
descriptor (R0O) 4
descriptor record 43
format 4
formatting program 61
Track capacities with keys 9
Track capacities without keys 10
Transfer in channel (TIC) 31
Two channel switch 3, 74
Two channel switch additional 3, 74

U

Uncorrectable data checks 95
Unit

checks 16, 87

exception 16

. selection 18

Unloading, disk pack 82
Update payroll program 63
Update write commands 20
Usage

error statistics 97

meter 1,73

statistical 73
Usage/error recording 3

Utility programs 3

w

Wait state 17
Word
channel address 13
channel command 13
channel status 14
program status 16
Write
commands 19

count, key, and data 57

data 59
home address 54
inhibit
bit 89
description 75
error 77
feature 3
message 85
key and data 60
record 0 55

special count, key, and data 58

Numeric

2880 block multiplexer channel 1
3330 disk storage panel 84

3830 storage control- 1

3830 storage control panel 83

3830/3330 description 1
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