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SAFETY

PERSONAL

The importance of personal safety cannot be
overemphasized. To ensure personal safety and the
safety of co-workers, follow established safety
practices and procedures at all times.

Look for and obey the DANGER notices found in the
maintenance documentation. All CEs must be familiar
with the general safety practices and the procedures

for artiticial respiration outlines in IBM Form 229-1264.

For convenience, this form is duplicated to the right.

MACHINE

To protect machines from damage, turn off power
before removing or inserting circuit cards of
components. Do not leave internal machine areas
needlessly exposed, avoid shoring panel pins when
scoping, and handle machine parts sarefully, in
addition, look for and observe the CAUTION notices
found in maintenance documentation.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining | BM equipment:

1. You should not work alone under hazardous conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

2. Remove all power, ac and dc, when removing or assem-
bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine circuitry.

3. After turning off wall box power switch, lock it in the
Off position or tag it with a ‘Do Not Operate’” tag, Form
229-1266. Pull power supply cord whenever possible.

4. When it is absolutely necessary to work on equipment
having exposed operating mechanical parts or exposed
live electrical circuitry anywhere in the machine, observe
the following precautions:

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Do not wear rings, wrist watches, chains, bracelets, or

metal cuff links.

Use only insulated pliers and screwdrivers.

. Keep one hand in pocket.

e. When using test instruments, be certain that controls
are set correctly and that insulated probes of proper
capacity are used.

f.. Avoid contacting ground potential {(metal floor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locally if necessary.

5. Wear safety glasses when:

Using a hammer to drive pins, riveting, staking, etc.

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs. ,

Soldering, wire cinting, removing steel’bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc. '

Performing any other work that may be hazardous to

your eyes. REMEMBER — THEY ARE YOUR EYES.

6. Follow special safety instructions when performing special-
ized tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.
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7. Do not use solvents, chemicals, greases, or oils that have
not been approved by IBM.

8. Avoid using tools or test equipment that have not been ap-
proved by IBM.

9. Replace worn or broken tools and test equipment.

10. Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

11. After maintenance, restore all safety devices, such as guards,
shields, signs, and grounding wires.

12. Each Customer Engineer is responsible to be certain that
no action on his part renders products unsafe or exposes
customer personnel to hazards.

13. Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.

14. Ensure that all machine covers are in place before returning
machine to customer.

15. Always place CE tool kit away from walk areas where no
one can trip over it; for example, unqer desk or table.

16.

17.

18.

19.

20.

21,

Avoid touching moving mechanical parts when lubricating,
checking for play, etc.

When using stroboscope, do not touch ANYTHING — it
may be moving.

Avoid wearing loose ciothing that may be caught in ma-
chinery. Shirt sieeves must be left buttoned or rolied above
the elbow.

Ties must be tucked in shirt or have a tie clasp (preferably
nonconductive) approximately 3 inches from end. Tie
chains are not recommended.

Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

Knowing safety rules is not enough.
An fe act will inevitably lead to an accident.
Use good judgment - eliminate unsafe acts.

ARTIFICIAL RESPlRATION

General Considerations

1.

Start Immediately — Seconds Count

Do not move victim unless absolutely necessary to remove
from danger. Do not wait or look for help or stop to
loosen clothing, warm the victim, or apply stimulants.

. Check Mouth for Obstructions

Remove foreign objects. Pull tongue forward.

. Loosen Clothing — Keep Victim Warm

Take care of these items after victim is breathing by him-
self or when help is available.

. Remain in Position

After victim revives, be ready to resume respiration if
necessary.

. Call a Doctor

Have someone summon medical aid.

. Don’t Give Up

Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

OO A WN =

©

. Place victim on his back immediately.

. Clear throat of water, food, or foreign matter.
. Tilt head back to open air passage.

. Lift jaw up to keep tongue out of air passage.

Pinch nostrils to prevent air leakage when you blow.

. Blow until you see chest rise.

Remove your lips and allow lungs to empty.

. Listen for snoring and gurglings — signs of throat obstruc-

tion.

. Repeat mouth to mouth breathing 10-20 times a minute.

Continue rescue breathing until victim breathes for himself.

o -

Thumb argd. Final mouth-to-
finger positions mouth position
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OPER—SUBSYSTEM CONCEPTS

BASIC SUBSYSTEM

The IBM 3803-2/3420 Magnetic Tape Subsystem
consists of an IBM 3803 Model 2 Tape Control and one
or more IBM 3420 Magnetic Tape Units. The 3420 tape
units are available in six models with tape speeds of
75, 125, and 200 inches per second (ips)
(190,5/317,5/508 cm/sec) for Models 3 and 4, 5 and 6,
and 7 and 8, respectively.

The 3803 Model 2 operates in 6250 bpi and 1600 bpi
modes.

A 3803 tape control without any switching features
controls up to eight 3420 tape units (1x8 configuration,
also called selection logic).

The 3803 command set, status responses, and basic
sense data are compatible with those used by IBM
2400-series tape subsystems. However, there are some
minor programming differences. For example:

1. The number of sense bytes and contents of those
bytes differ from those used by 2400-series
subsystems.

2. All commands not shown on 40-005 and 40-008
set COMMAND REJECT in the sense information
which, in turn, sets Unit Check in the status byte,
indicating to the system that something is wrong.

3. A sense command must be issued after an error
condition sets Unit Check in the unit status byte.

In most instances, non-time dependent programs that
operate successfully on an IBM 2400-series tape
subsystem will operate correctly on an |IBM
3803-2/3420 subsystem.

3420 TAPE UNIT

Information presented in this section applies to all
models of the tape unit.

With compatible features, 3420 Models 3, 5, and 7 can
be attached to the 3803-2 without modification.

CONTROL UNIT

Interface
Tape Unit

Channel i

Two-Channel
Switch (Feature)
58-010

Channel

Buffer Dataflow Section
50-001 & 50-002

Maintenance (CE) Section
75-001

Device Switch Tape Unit

(Feature)
58-050

Tape Unit

3803/3420 Subsystem Schematic

AUTOMATIC THREADING

A write reel latch secures the file reel to the reel hub
automatically. When the operator places a file reel or
cartridge on the reel hub and presses LOAD/REWIND,
the power window closes, the write reel latch secures
the file reel to the hub, and tape is automatically
threaded, loaded into the vacuum columns, and
positioned at load point without further operator action.

IBM Easy load cartridge

When used with a solid-flange tape reel (standard IBM
10.5 inch), the optional, IBM Easy Load Cartridge
reduces tape handling and helps prevent tape
contamination or physical damage.

During a load operation, if the first threading sequence

is unsuccessful, tape is rewound into the cartridge and
another attempt is made.
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Subsystem Limits

TAPE TRANSPORT

A single direct-drive capstan moves tape forward or
backward. Air bearings reduce friction and tape wear
since the oxide (recording) surface of the tape contacts
only the read/write head and the tape cleaner. Short,
tapered vacuum columns greatly reduce tape inertia
when starting and stopping tape. The tapered columns
and single, direct-drive capstan start and stop tape
quickly and smoothly.

REWINDING

Tape remains in the vacuum columns during rewind
operations. Rewind ends when a photocell senses a
) reflective marker on

beginning-of-tape (load point) reflective marker on
tape.

During a rewind unload operation, tape is rewound
completely onto the file reel. The tape unit is left in
unloaded status, with the tape reel latch unlocked and
the window open, allowing the operator to remove the
file reel.

40-001

READ BACK CHECKING

A two-gap read/write head with 0.150 inch (3,81 mm)
between read and write gaps allows read back
checking during a write operation. Moving forward,
tape passes first the write gap, then the read gap.

FULL-WIDTH ERASURE

An erase head applies a strong magnetic field that
erases the entire width of tape during write operations.
Full-width erasure prevents interchangeability problems
when tape is written on one tape unit and read on
another; it also reduces the chances of leaving
extraneous bits in interblock gaps or skip areas.

During a write, write tape mark, or erase operation, the
tape unit monitors the erase head operation. On a 3420
Model 4, 6, or 8, an erase head failure drops tape unit
ready status and halts tape motion. On a 3420 Model
3. 5, or 7, an erase head failure sets Unit Check, but
does not drop ready status.

FILE PROTECTION

A write enable ring must be present in the file reel
when writing. To avoid destroying information on tape,
the write enable ring is removed. A reel without the
ring is “file-protected”. FILE PROTECT turns on when
the reel is mounted and no writing can occur.

3420 MODELS 4, 6, AND 8

Models 4, 6, and 8 tape units can write and read 6250
bpi tapes with 0.3-inch interblock gaps. Nominal data
rates are 470, 780, and 1250 kilobytes per second at
6250 bpi.

A tape cleaning mechanism is added.

3420 Models 3, 5, and 7 can be converted in the field
to Models 4, 6, and 8.

40-001
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OPER—SUBSYSTEM CONCEPTS (Cont'd)

RECORDING METHODS

6250 BPI

In 6250 bpi mode, 6250 data bytes per inch (246 data
bytes per mm) are recorded in nine parallel tracks on
tape. 6250 bpi tapes are written with an identification
burst (ID burst) in track 1 at load point. The ID burst is
followed by a control burst and a 0.3-inch (7,62 mm)
IBG before a data block is written.

6250 bpi is a basic density on 3803 Model 2 and on
3420 Models 4, 6, and 8.

6250 BPI ERROR CORRECTION

The 6250 bpi format employs an
error-correcting/detecting code capable of correcting
all single-track errors on the strength of the code alone
and correcting all double-track errors with the aid of

" track pointers. Pointers such as phase error and
incorrect pattern are indications of questionable data. If
the errors fall outside the code capability, Data Check
and Unit Check are set and Error Recovery Procedures
(ERPs) are invoked.

1600 BPI

In 1600 bpi mode, 1600 bytes per inch (63 bytes per
mm) are recorded in nine parallel tracks on tape. The
data format uses eight of the nine bits for data, the
ninth is a parity bit. Data is recorded in odd parity. The
eight bits of one byte can represent an alphabetic
character, zoned decimal digit, two decimal digits
(packed), a special character, or eight binary bits.

1600 bpi is a basic density on the 3803 Model 2 and on
3420 Models 3, 5, and 7, and a feature on 3420 Models
4, 6, and 8.

NINE-TRACK NRzI

In nine-track NRZI, data is recorded at 800 bpi (31,5
bytes per mm) in nine parallel tracks on tape. Data
representation is the same as for 1600 bpi PE. For
nine-track NRZI operation, the dual density feature is
required on a Model 3, 5, or 7 tape unit and the
nine-track NRZI feature is required on a 3803 Model 2.

SEVEN-TRACK NR2ZI

In seven-track NRZI mode, data is recorded at 200,
556, or 800 bpi (7, 6/21, 9/31, 5 bytes per mm). The
data format uses six of the seven bits for data and the
seventh bit for parity checking. Data is recorded in
either odd or even parity. The six bits of one character
can represent a BCD character or six binary bits. For
seven-track NRZ| operation, a seven-track feature is
required on both a 3420 Model 3, 5, or 7 and on the
3803-2.

INTERBLOCK GAP

An interblock gap (IBG) is the erased section of tape
used to indicate the end of a block or record.
Interblock gaps are:

6250 bpi: 0.3 inch (7,6 mm) nominal.
Nine-track
PE/NRZI: 0.6 inch (15,2 mm) nominal:

0.5 inch (12,7 mm) minimum.

0.75 inch (19,05 mm) nominal;
0.68 inch (17,27 mm) minimum.

Seven-track:

MAGNETIC TAPE AND REELS

Most tape volumes that operate satisfactorily on 3420
Models 3, 5, and 7 will operate with equal or better
read/write reliability for an equivalent number of bytes
transferred on 3420 Models 4, 6, or 8. Tape must
conform to IBM Half-Inch Tape Specifications, GA32-0006.
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Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Tape Speed (Read or Write)

(ips) 75 75 125 125 200 200
(cm/sec) 190,5 190,5 317,5 317,56 508 508
i A

6250 Read Access Time, nominal*(ms) 2.3 1.6 11 o

1600 Read Access Time, nominal*(ms) 4.0 4.0 2.9 2.6 20 0.95

6250 Write Access Time, nominal*(ms) 2.1 1.5 1.28

1600 Write Access Time, nominal*(ms) 4.0 3.0 2.9 2.0 2.0 .

Forward Start Time, nominal**(ms) 1.8 1.4 1.4 1.1 1.3 .08

Data Rates (Kb/sec; Kd/sec):

6250 BPI 470/940 780/1560 v 1250/2500
1600 BPI PE 120/240 120/240 200/400 200/400 320/640 320/640
800 BPI NRZI (9-Track) 60/120 100/200 160/320

800 BPI NRZ! (7-Track) 60 100 1602

556 BPI NRZI (7-Track) a41.7 69.5 ‘11016

200 BPI NRZI (7-Track) 15.0 25.0 40.

Passing Times per Byte (usec):

6250 BPI 2.133 1.28 0.80
1600 BP! PE 8.3 8.3 5.0 5.0 3.1 3.1
800 BPI NRzI 16.7 10.0 g(z)

556 BPI NRzI 24.0 14.4 25; ?

200 BPI NRzI 66.7 40.0 .

Passing Times, IBG (ms): s
6250 BPI 4.0 2.4 . 3.0
9-track (PE and NRZI) 8.0 8.0 4.8 4.8 33.75 .
7-track (NRZI) 10.0 6.0 .

4

Rewind Time (2400-foot reel) 60 60 60 60 ‘45 5

Rewind/Unload Time: . y
(2400-foot reel) (sec) 66 66 66 66

Load Operation, approximate time (in sec.) to

‘tape unit ready’ (after reel/cartridge is mounted 10 10 10 10 7 7

and LOAD/REWIND is pressed) .

*  Read access time is the interval from initiation of a Forward Read command given to the tape control when tape is not at load point,
until the first data byte is read when tape is brought up to speed from stopped status.

Write access time is the interval from the issuance of a Move command given to the tape unit when tape is not at load point, until the
first data byte is written on tape when tape is brought up to speed from stopped status. :

**  Start time is the interval from the issuance of a Move command to the tape unit, until tape attains 90% of specified velocity.
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OPER—3803 MIODEL 2 CONTROLS

3803 MODEL 2 TAPE CONTROL

The 3803 Model 2 Tape Control connects to the 1/0
interface of an IBM System/360 Model 50 and above
(by RPQ only) or an IBM System/370, Model 135 and
above. The tape control has a CE panel, two
microprogram control sections, a read section, a write
section, and a channel buffer section.

Note: “I/0O Interface” refers to a set of lines over
which the tape control and system channel exchange
control and data signals. Interface lines and operations
are described in IBM System/360 and System/370 1/0
Interface, Channel to Control Unit, Original Equipment
Manufacturers’ Information, Order Number GA22-6974.
The 3803 may.- exceed an interface signal sequence of
32 microseconds, and may produce a worst case
interface signal sequence of up to 50 microseconds on
some instructions when in seven-track mode with the
+wo-channel switch feature installed.

‘the 3803 Model 2 operates at 6250 or 1600 bpi. The
3803 Model 2 with appropriate features can process
nine-track, 800 bpi NRZI and seven-track, 200/556/800
bpi NRZI tape when used with 3420 Model 3, 5, and 7
tape units having the companion NRZI features.

All data transfers are in burst mode. The tape control
executes one command on one tape unit at a time. The
tape control parity checks each data byte transferred
between the system and a tape unit. On write
operations, bus out parity is checked and parity is
generated, if necessary, before the byte is sent to the
tape unit. On read operations, tape control parity is
checked and generated, if necessary, before the byte is
placed on the /0 interface. On sense operations,
correct parity is supplied for each byte. Parity is also
checked on command bytes.

I/0 commands issued by the channel are executed with
microprograms resident in two independent read-only
storage (ROS) units. One ROS unit controls
communication lines to the channel, while the other
ROS unit controls communication lines to the tape unit.

ADDRESSING

Every tape unit has a unique device address, which
consists of a channel address, a tape control address,
and a tape unit address. Pluggable jumpers assign the
tape control address when the system is installed. The
tape control has separate device interface connectors
for each tape unit address. A tape unit's address is
determined by the tape control connector to which it is
attached. There is no address decoding at the tape unit
or device interface level.

METERING

A usage meter is installed in the tape control and in
each tape unit. The tape control’s usage meter records
elapsed time whenever the METERING OUT line is
active and the tape control is in online status (Enabled).
A tape unit's usage meter records elapsed time when
the tape control METERING OUT line is active, tape
unit is loaded, and the tape is not at load point.
METERING IN is used by the central processing unit
(CPU) metering circuits; this line is active from the time
a command is accepted by the tape control until Device
End is generated for that command. See IBM
System/360 and System/370 1/0 Interface: Channel to
Control Unit OEMI, Order Number GA22-6974.

ENABLE/DISABLE SWITCH

This switch allows the tape control and all attached
tape units to be put online or taken offline so a
customer engineer can use the CE panel switches and
indicators to diagnose errors. Whenever the tape
control is placed in offline status (Disabled), the usage
meters in the tape control and all attached tape units
are prevented from running. When the two-channel
switch feature is installed, a second Enable/Disable
switch is provided on the 3803.

POWER ON/OFF SEQUENCING

Normal power on/power off sequencing for the
3803-2/3420 tape subsystem is controlled by system
power interlock circuits. Maintenance activities may
necessitate dropping power in the tape control and
attached tape units while power remains on in the
system. To take the subsystem offline, see 12-010.
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3803-2/3420 CONFIGURATIONS

Operation with Model 4/6/8 Tape Units (6250 or 1600 bpi
Mode and Models 3/5/7 1600 bpi Tape Units

3420
Mod
4

3803 Model 2
Tape Control

3420

Mod
6

3420
Mod
8

3420
‘Mod
3

3420 3420
Mod Mod |
5 7

40-003

Operation with Model 4/6/8 Tape Units (6250 or 1600 bpi
Mode) and Model 3/5/7 Tape Units (1600 bpi PE and 800

NRZ! Modes)
3420 3420 3420
Mod Mod Mod
4

3803 Model 2
Tape Control

Nine Tfack NRZI Feature

3420
Mod
3

3420
Mod
5

3420
Mod
7

6250 or 6250/1600

3420
Mod
4

3420
Mod
6

3420
Mod
8

6250 or 6250/1600

Single Density (1600} v

6250 or 6250/1600

Operation with 3420 Model 4/6/8 Tape Units (6250 or
6250/1600 bpi Modes) and Nine and Seven Track Tape Units
(Nine Track 1600 bpi PE and Nine Track 1600/800 bpi and

Seven Track 200/556/800 bpi NRZ!I Modes)

3803 Model 2
Tape Control

Seven Track Feature
(Nine Track NRZI Feature Prerequisite)

\

Dual Density (1600/800)

3420] 3420}
Mod Mod
5 7

3420
Mod
3

3420
Mod
5

3420
Mod
7

Single Density (1600)

Dual Density (1600/800)

MAXIMUM OF 8 TAPE UNITS PER TAPE CONTROL

For 3420 Model 8 Power Requirements, see 90-180.

Seven Track 7
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OPER—3803 MODEL 2 FEATURES

3803 MODEL 2 FEATURES

Features available on a 3803 Model 2 are nine-track
NRZI, seven-track (NRZI), two-channel switch, and

device switch. For switch feature descriptions, see
Section 58-005 through 58-111.

NINE-TRACK NRZI

The nine-track NRZI feature, available on the 3803
Model 2, permits operation in nine-track NRZI mode.
Nine-track NRZI operation requires a 3420 Model 3, 5,
or 7 Tape Unit with the dual density feature.

SEVEN-TRACK NRZI

The seven-track feature permits operation in
seven-track NRZI mode. Seven-track operation with a
3803 Model 2 is at 800/556/200 bpi. The seven-track
feature contains both the data translator and data
converter for seven-track operations. The operation is
similar to that of the 3803-1 with the seven-track
feature. For seven-track operation, the seven-track
feature on a 3420 Model 3, 5, or 7 and on the 3803
Model 2 is required. The nine-track NRZI feature is a
prerequisite for the seven-track feature on the 3803
Model 2.

Writing a tape with the translator on causes eight-bit
bytes from the I/0 interface to be written on tape as
six-bit BCD characters; reading such a tape causes
six-bit BCD characters to be translated into their
EBCDIC equivalents. When using the translator, data
rates are not changed and there are no changes in the
tape unit’s operation.

Writing a tape with the data converter on causes four
tape characters (24 data bits) to be written for every
three storage bytes (24 data bits); reading such a tape
reverses the process by converting four tape characters
into three storage bytes. When operating with the data
converter on, the data transfer rate is 75 percent of the
rate with data converter off.

DENSITY FEATURE COMBINATIONS

Density (bpi) 3420-3/5/7 3420-4/6/8
" (Note 1) 3803-1 3803-2 (Note 2) (Note 3)
6250, 9-Track Not Applicable Standard Not Applicable 6250 Feature
1600, 9-Track Standard Standard 1600 Feature 6250/1600 Feature

1. Density must be specified for each 9-track 3420 tape unit.

2. 3420-3/5/7 can be operated by a 3803-1 or 3803-2.

3. 3420-4/6/8 can be operated by a 3803-2 only.

4. 9-track NRZI feature is a prerequisite for 7-track feature on 3803-2.

800, 9-Track Dual Density Feature 9-Track NRZI Feature Dual Density Feature Not Applicable
800, 7-Track 7-Track Feature 7-Track Feature (Note 4) 7-Track Feature Not Applicable
556, 7-Track 7-Track Feature 7-Track Feature (Note 4) 7-Track Feature Not Applicable
200, 7-Track RPQ only 7-Track Feature (Note 4) 7-Track Feature Not Applicable
Notes:

3803-2/3420
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OPER—TAPE COMMANDS
COMMANDS AND INSTRUCTIONS

COMMANDS

Commands executed by this subsystem fall into one of
the following three categories:

1. Burst Commands
2. Motion Control Commands
3. Non-Motion Control Commands

The table on this page and the one on 40-008 list the
subsystem commands and command codes.
Commands not listed will set COMMAND REJECT.

Programming Note: The 3803/3420 subsystem has no
interlocking to prevent improper sequencing of write-
and read-type operations that may result in writing
extraneous bits or leaving partial blocks on tape.
Avoiding these improper sequences is a program
responsibility.

* indicates the logical record on which problems
may occur.

Because it may be difficult or impossible to ensure the
above safe situations, a write after read forward
sequence should be used only in applications where
strict control of format and command sequence exists.

Write is allowable following a backspace. Assume the
following tape format with labels where * is used to
denote a TM:

VOL HDR * DATA SET * EOF * HDR * DATA SET * EOF **

A rewrite of the last data set involves the following
safe and proper sequence. After processing the next to
last end of file (EOF) and TM, read foward to verify the
header (HDR) label of the last data set, backspace,
write a new HDR, and rewrite the data-set. If a new
data set is being added, the read forward verifies the
second consecutive TM, and thus, the true end of a
data set on this tape. A backspace, write new HDR,
etc., completes the sequence.

Command Byte
Non-Motion Control Commands 0 1 2 3 4 5 6 7 Hex

No-Operation 0000O0O0T1TT1 03

Diagnostic Mode Set 00001011 0B

Mode Set 1 See 40-008

Mode Set 2 See 40-008

H H H . Command Byte
Avoid the following two basic sequences: Burst Commands 0123456867 Hex
1. A write- operation after a forward read-

e-type ope ard read-type Write 00000001 01
operation except:
) Read Forward 00000010 02

a. When the block or Tape Mark (TM) read is . Read Backward 00001100 oC

known to be followed by a TM. A tape mark is
a special block used to separate files. Sense 00000100 04
i Sense Reserve 11110100 F4
b. When the block or TM read is known to have :
been followed by erase record gap (ERG) or is Sense Release 11010100 D4
known to have been the last block written Request Track-In-Error 000011011 1B
before a backward operation. Loop Write-To-Read 10001011 8B
For example: R R W* avoid. Set Diagnose 01001011 4B
W B R W* allowed.
. . . Command Byte
2. A read forward-type operation following write-type Motion Control Commands 0123456 7 Hex
operations. _
Rewind 00000111 07
. * H
For example: R B W R* avoid. Rewind Unload 00001111 OF
W B R R* avoid.
Erase Gap 00010111 17
1V_VMindicaEt§Z a write-type operation: write, write Write Tape Mark 00011111 1F
, or .
or ) Backspace Block 00100111 27
R indicates a forward read-type operation: read Backspace File 00101111 2F
:i(::/vard, forward space block, or forward space Forward Space Block 00110111 37
o : _ Forward Space File 00111111 3F
B indicates a backward read-type operatlon_. read Data Security Erase 10010111 97
backward, backspace block, or backspace file.
3803-2/3420
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BURST COMMANDS

Burst commands transfer data across the channel/tape
control interface. Channel End and Device End are
signaled when the operation is complete (ending
status).

The burst commands are:

Write

Read Forward

Read Backward

Sense

Sense Reserve

Sense Release

Request Track-In-Error

Loop Write-To-Read (maintenance aid*)
Set Diagnose (maintenance aid*)

* Diagnostic programs issue maintenance aid
commands via start |/Os (SIOs) that are

op-codes in the Channel Command Word (CCW).

WRITE

Write records data on tape as it moves forward and
creates an interblock gap (IBG) at the end of each
block. The tape control checks the parity of each data
byte received from the 1/0 interface.

READ FORWARD

Read Forward sets the tape unit to forward read status.

As the tape moves, data is read until the read head
detects the next IBG. The tape control checks and, if
necessary and possible, corrects the bits of each byte
transferred to the 1/0 interface. Sensing a tape mark
sets Unit Exception with Channel End and Device End
in the Unit Status byte.

40-005

READ BACKWARD

Read Backward sets the tape unit to backward read
status. The operation of the command is similar to
Read Forward, except that the 7-track NRZI data
converter mode cannot be used. Data flow and
controls are the same as in Read Forward. A Read
Backward, given at load point or into load point, sets
Unit Check. The tape unit remains in backward status
at the end of a Read Backward command. '

SENSE

Sense transfers the sense bytes to channel. There are
24 bytes of sense data available. The CCW specifies
the number of sense bytes to be transferred and the
starting storage address. The information transferred
includes unusual conditions associated with the last
operation and provides details about the current
conditions present in the tape control and tape unit. A
sense command addressed to a tape unit that is not
ready will be executed.

SENSE RESERVE

Sense Reserve reserves the addressed tape control for
the channel issuing this command. The tape control
will remain reserved for the channel until either:

« A Sense Release command is issued from the
reserving channel, or

. A system reset occurs.

Attempting to select a tape control that is reserved to
another channel results in a Control Unit Busy
indication. The Sense Reserve command should only
be issued by the Control Program.

40-005



OPER—TAPE COMMANDS (Cont’d)

SENSE RELEASE

Sense Release releases the reserved tape control so it
is available to either channel. The Sense Release
command should only be issued by the control
program.

Programming Note: Sense Reserve and Sense
Release commands can only be used on subsystems
having the two-channel switch feature. If these
commands are issued to a tape control without this
feature, COMMAND REJECT results. When using these
commands, they must be the first command in a chain
or COMMAND REJECT resuits.

The Sense Reserve and Sense Release commands are
not supported by IBM Operating Systems.

REQUEST TRACK-IN-ERROR (REQUEST TIE)

Request TIE returns to the tape control a data byte
containing track-in-error information for 9-track and
sensing level information for 7-track tape units. This
information is transmitted to the channel in sense byte
2 on a Sense command following a Read, Read
Backward, Write, or Loop Write to Read command.
When issued following a 6250 bpi or PE operation,
Request TIE is treated as a No Operation (NOP Reset
Sense.

When issued following a 9-track NRZI read operation, a
Request TIE either:

« Enables the tape control to perform a correction
read operation if the data byte contains a single
bit, or ‘

+ Does not enable the tape control to perform a
correction read operation if the data byte contains
bits 6 and 7, which indicate an uncorrectable error.

When issued following a 7-track read operation, the
Request TIE byte controls the read clipping level in the
following sequence:

Second attempt—Middle Level
Third attempt—Low Level
Fourth attempt—High Level

Clipping levels are cyclically altered in this way as long
as read attempts result in Vertical Redundancy Check
(VRC) errors.

3803-2/3420

LOOP WRITE-TO-READ (LWR)

Loop Write-to-Read checks the tape control and tape
unit data and control paths without moving tape. In
6250 or 1600 bpi mode, LWR writes and error checks
the record. In NRZI mode, LWR writes the record but
checks only for Write Trigger VRC errors. Read errors
will occur during the NRZI operation but will be reset
by ALU2 when the LWR operation is completed.

On 9-track 3420 tape units, a LWR command issued at
beginning-of-tape (BOT) is executed in 1600 bpi mode.
Elsewhere on tape, LWR is executed in the current
operating mode of the tape unit.

LWR does not require the tape unit to be in write
status, but the tape unit must be ready. Execution of
an LWR does not change the status of the tape unit.
An LWR performed from the processing unit uses the
same data path as a Write command.

SET DIAGNOSE ‘4B’

Set Diagnose is used to call microdiagnostic routines.
Bytes are transferred from channel to the tape control
to modify the operation of succeeding commands in
the chain.

FLAG BYTE 1
Bit Write Read
0 | Diagnostic Write N/A
1 |N/A IBG Measure

2 | Inhibit Postamble Read Access

3 | Var Go-down Time | Var Go-down Time
4 | Inhibit Preamble N/A

5 |[LWR DMR

6 | TUBO Mask N/A

7

Change Direction Change Direction

Diagnostic Write
Performs the same function as the ‘OB’ command.

PE - causes writing to be inhibited in any track
when the write data contains successive one bits.
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