























































































































































































































































































































































































































e. If the new command is other than those listed above,
the controller repositions the tape by skipping one
record in reverse (to space back over the pre-read
record outstanding) before executing the new command.

13, 1If, during pre-reading, data from the current tape record
will not fit into the space currently available in RAM,
the tape operation is aborted and the controller directs
the transport to space reverse in order to recover proper
tape position. The controller does not attempt to
pre-read the record that was aborted.

3.3.5.2 Write Buffering -- Record Write Buffering allows the CPU
to issue successive Write Data commands to the controller, with
the controller storing one record up to 3.5K bytes in length in
its RAM. When a Write Data command is first received, a "fetch
from memory" process is started to transfer data from CPU memory
to the controller RAM. Then, when at least one byte of data is
available in RAM, the tape transport is directed to write and an
"output to tape" process is started to transfer data from the RAM
to the FIFO. These processes are relatively independent, with a
supervisory loop overlayed to keep track of RAM buffer management
and abnormal conditions.

Initially, the tape is probably at rest or in a repositioning
cycle. Therefore, the "access time" (the time elapsed since the
controller commanded the transport to write, and the time when the
first character was strobed out of the FIFO and written onto
tape), is relatively long. During this time, another Write Data
command can be accepted from the CPU (but not given a termination
response), with the associated data held in CPU memory. When in
buffering mode, a Successful termination status is given to the
CPU as soon as a record has been transferred completely from CPU
memory to RAM, thereby allowing the CPU to issue another Write
Next command. It is therefore possible that the "output to tape"
process is one record behind the "accept new command" process.
The overall effect is to allow the CPU to overlap the preparation
of one record with the writing to tape of the previous record,
allowing the controller to command the transport to write within
its reinstruct time.

If a record is specified to be greater than 3.5K bytes (the amount
of RAM allocated for buffering), the record is handled in the
non-buffered mode: termination status is not given to the CPU
until the record has been written entirely onto the tape or an
error occurs.



When writing a record that is not associated with the current
command (last issued by the CPU), the controller performs an
automatic error recovery (retry) procedure (space reverse, erase,
then write forward) up to 10 times. Hence the necessity for a
record to reside completely within the RAM when buffering. If the
Extended Features switch on the M7196 is set, the extra (5th)
Characteristics Data word can specify the number of retries (from
@ up to 15) and can specify that a 1long gap should not be
generated on an automatic retry (the Erase function is eliminated
from the recovery sequence).

During the Write Buffering mode of operation, the controller reads
a block of data into its RAM from CPU memory then responds to the
CPU with a normal successful completion status. As far as the CPU
software 1is concerned, then, the record was written on tape
successfully. The controller must therefore take all the steps
possible to eventually write that record onto the tape. Hence the
need automatic retries. Write buffering is a more complex
operation than Read buffering because of these retries.
Furthermore, should the worst occur and the controller cannot
write a buffered record, the CPU program will not know exactly
which record failed to be written (the program could conceivably
believe that a record was written properly when in fact it was
not). For this reason, a Tape Position Lost error termination is
given for the next Tape Motion command issued by the CPU if a
buffered record cannot be successfully written. 1In addition, if a
buffered record is successfully written after retries, the CPU
will have no way of 1logging the fact that some trouble was
encountered.

Because of the potential difficulties described above, the
controller implements an adaptive buffering algorithm. In this
algorithm, the first Write Data command following any type of
command other than a Write Next or Write File Mark is handled in a
non-buffered mode: termination status is not returned to the CPU
until the actual write-to-tape operation is complete. If the
record was written without error, then subsequent Write Data
commands will cause buffering of the data. If an error occurred
on this first record, the CPU can take its normal error logging
and recovery procedures. Buffering will not be enabled again until
a successful record is written without retries.

Assuming that the transport is write-enabled and ready for an
operation, the following occurs when a Write Data command is
issued by the CPU and buffering is enabled (but not currently
activated by having just completed a successful Write Data or
Write Tape Mark):

1. When the Write is received by the TSV@5, the controller

issues a Write Command to the Tape Transport, and begins
transferring the associated data from CPU memory to RAM.
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As soon as the first word appears in RAM, it 1is
transferred to the FIFO.

The previously issued Write command to the transport will
eventually begin emptying the FIFO and writing the data
onto tape.

Meanwhile, the transfer from CPU memory to RAM continues
as long as there is room in the RAM; the transfer from RAM
to FIFO continues as long as there is room in the FIFO.

Since this is the first Write, it is being handled in a
non-buffered mode so the "memory to RAM" process is
allowed to overwrite a RAM byte that has already been
transferred to the FIFO. The RAM management algorithm has

~the capability of suspending transfers either into or out

of the RAM so that bytes not already transferred to the
FIFO do not get overwritten, and so that the FIFO receives
only valid bytes. (The RAM 1is handled as a circular

buffer.)

When the final byte of data associated with this command
has been written onto the tape and the transport has
negated DATA BUSY, the controller tests the Status inputs
from the transport bus and also its internal status (i.e.,
FIFO overrun) for errors or exceptional conditions.

If an error occurred or EOT was seen, the controller will
terminate the operation by issuing the appropriate status
message and will not enable itself for write buffering.
The controller reverts to its Idle state (before Step 1)
with buffering deactivated.

If the transfer completed without incident, a normal
successful termination message will be issued and the
controller will enable itself for buffering of future
Write commands.

If the next command is indeed a Write Data, operation
proceeds as in Steps 1 through 4 above. However, when all
the required data has been transferred from CPU memory to
RAM, and if the record will fit entirely in RAM, and if no
exceptional condition has yet occurred, the controller
will issue normal successful termination status to the
CPU. As far as the CPU is concerned, the record has been
written onto the tape, although this is not really the
case.
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10.

11.

12.

13.

14.

The controller continues transferring data from RAM to
FIFO until the record it is currently transferring has
been completely written onto tape. If the transfer is
successful, the record is purged from the RAM, freeing its
space for another record from the CPU. In addition, if no
incident has occurred with the transfer, the controller
will accept another Write Data command from the CPU and
begin transferring data into the RAM.

As long as no errors are encountered, another Write
command will continue to be accepted and the three

previous steps repeated.

If an error occurs, the controller enters its retry
algorithm to attempt to successfully write the current
record (space reverse, possibly erase forward, and rewrite
the record using data stored in RAM). Statistics are kept
as to the number of retries completed. If, after the
specified number of retries (19 1is the default), the
record cannot be successfully written, operation is
aborted and an error message (Tape Position Lost) 1is
issued to the CPU (if possible) as follows:

a. Tape Position Lost status will be issued on the next
motion type command received by the controller.

Assume an error occurs and the record can be successfully
written within the retry constraints. If a Write command
was currently pending (termination status not yet issued
to the CPU) when the recoverable error occurred, it is
then allowed to complete in the normal unbuffered fashion
(so the CPU can 1log any errors). If this record is
successfully written, buffering will again be enabled and
will wait for the next command at Step 9. If the record
required retries by the CPU, the controller will then
return to its Idle mode (before Step 1), causing the next
Write command to be handled in the unbuffered mode.

If, during the normal sequence of processing sequential
Write commands, buffering the records, and writing them to
tape, a Tape Motion command other than Write Data is
encountered, the RAM is purged (a stored record written to
tape) before the new command is processed. Write
Buffering is disabled until a successful Write Command.
Therefore, after this new command is processed and its
termination status issued, the tape 1is positioned as
expected by the user and all outstanding conditions
reconciled.
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15.

Similarly, if a Write Next command specifying a record
larger than 3.5K bytes is processed, this command will be

handled in the unbuffered fashion, but will allow

buffering to be attempted if the very next command is
Write Next.

NOTE
Initialization (Bus INIT or a write into TSSR)
should be avoided, since it purges the RAM and
current status. When this is done, it is possible
to lose a record that the user might asume was
properly written.
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APPENDIX A
CONFIGURATION DATA

I = I Jl I P
o ) ( .

THESE 14 ROMS ARE FACTORY
<= INSTALLED AND SHOULD NOT
BE REMOVED.

w2
w3 wi
wa
W5 VECTOR SWITCHPACK
lii ADDRESS
SWITCHPACK
E109
VECTOR SWITCHPACK cs-2449
1 2 3 4 5 6 7 8 9 10
ON
v8 | vi|ve|vs| va| va|v2| s1| sofla12] ess
OFF
ADDRESS SWITCHPACK
1 2 3 4 5 6 7 8 9 10
ON
A11|A10| A9 | AB| A7 | A6 | A5 | A4| A3 | A2 | E57
OFF
V = VECTOR BIT S1 = BUFFERING
A = ADDRESS BIT SO = EXTENDED FEATURES
JUMPERS AS SHIPPED
wi BIRQS out
w2 BIRQ7 out
w3 BIRQS6 out
wa BUS GRANT CONTINUITY IN
ws BUS GRANT CONTINUITY IN
w6 SCLOCK ENABLE (USED DURING FACTORY REPAIR ONLY) IN

Cs-2450

Figure A-1 M7196 Switch and Jumper Identification



M7196 VECTOR AND ADDRESS SWITCHES

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
olololojlolojlolo}l1]olo]l1]lo]1] o] o]BPALBIT

POSITION
» S1
STANDARD VECTOR I r_,___,go
CONFIGURATION
(224) OFF ON OFF OFF ON OFF ON OFF OFF
VECTOR '
SWITCH{ 1 | 2 |3 | 4] 5| 6] 7] 8]9]10
E58
1
ON
STANDARD ADDRESS
CONFIGURATION
(172520) ADDRESS
1123|456 | 7] 8] 9]|10]|swrcH
E57
OFF ON OFF ON OFF ON OFF ON OFF OFF
' BDAL BIT
11111 ]Jo]ifofrfolr]olrfolo] ol o]licton

15 14 13 12 11 10 09 08 07 06 05 04 03 02 O1 00

SO = EXTENDED FEATURES
S1 = BUFFERING

Cs-2468

Figure A-2 M7196 Vector and Address Switches



TAPE TRANSPORT

UNIT SELECT
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*NOTE: THE LAST (OR ONLY) TRANSPORT ON THE
BUS MUST HAVE THESE TWO DIP RESISTOR
PACKS INSTALLED. OTHER JUMPERS WITHIN
THE TRANSPORT ARE FACTORY-CONFIGURED
AND SHOULD NOT BE CHANGED. JUMPER
CONFIGURATION VARIES FROM BOARD TO
BOARD, DEPENDING ON THE EPROM TYPES IN
USE. HOWEVER, THIS DOES NOT AFFECT THE
INTERCHANGEABILITY OF THE BOARD.
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Figure A-3
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APPENDIX B
MANUAL LOADING

If the autoloading routine does not successfully load the tape,

the manual loading procedure may be used. Refer to Figure B-1 and
proceed as follows:

1.

2.

10.

11.

12,

Switch off the tape transport power.

Raise the cabinet top cover by grasping the handle on the
top cover and lifting. When the top cover is raised far
enough, the support arm latches to keep the cover up.

Raise the top cover of the tape transport unit by reaching
in through the front panel door and pushing upward on the
front of the top cover.

Ensure that there are no foreign objects in the tape path.

Place the reel of tape on the supply hub. Ensure that it
is evenly seated on the hub, and then close the front
door.

Thread the tape along the tape path as shown in Figure
B-2. Carefully move the tachometer assembly away from the
takeup hub and wrap the tape clockwise around the hub.
Wrap the tape just short of one complete turn. Note that
the tape should not overwind at this point (i.e., there
should be a short section of the takeup hub that has no
tape on it yet).

Gently move the tachometer assembly back against the hub.
(The tape should pass between the tachometer and the
takeup hub.)

Check that the tape is seated correctly on the guides and
threaded properly over the head assembly. Remove any ex-
cess slack by gently turning the supply reel counterclock-
wise.

Turn the takeup hub clockwise to wrap two additional turns
of tape on the hub. Ensure that the tape does not ride up
and extend over the top surface of the hub.

Close the top covers of the tape transport and the cabi-
net.

Switch on the tape transport power.
Press ENTER, with ENTER depressed, press LOAD. When the

LOAD indicator stops blinking, the tape is loaded and
ready to be switched on-line.
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TAPE TRANSPORT
TOP COVER SUPPORT

CABINET TOP
COVER SUPPORT

CS-2444

Figure B-1 Accessing the Tape Path Area
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APPENDIX C
SUMMARY OF KNOWN DIFFERENCES

The following 1list describes the known programming differences
between the TS11/TS@#4 Magtape Subsystem and the TSV@5 Magtape
Subsystem, with the TSV@5 in "TS11l Compatibility" mode (Extended
Features switch off and record buffering disabled).

l.

In the TSV@5, control 1logic resides in the M7196
Controller/Interface module (allowing non-tape-motion
commands to be executed with the transport power off),
whereas in the TS11l, control logic resides in the tape
drive (preventing any commands from being executed with
tape drive power off).

TSDB/TSBA Data Wraparound Maintenance Functions: The
TSVB5 uses (wraps around into the TSBA) only the byte that
was written into TSBD, whereas the RS11 wraps around both
bytes from the bus (the contents of the byte not
specifically written is not always known, since it varies
with CPU type). In addition, a word-write maintenance
function is defined for TSBD that is not available in the
TS11.

TSSR Register: Bit 14 and 13 have differing meanings
between the two subsystems. On the TS-11, bit 14
indicates a Unibus Parity Error (UPE), while in the TSV@5
it is not used. On the TS11l, bit 13 indicates Serial Bus
Parity Error (SPE), while on the TSvg5 it indicates a
Sanity Check Error (SCE), an error detected by the
controller in its RAM while performing Micro Diagnostics.

TSSR Register: In the TSV@5, this register is also used
to indicate self-test errors detected upon initialization.

Extended Status Register 1 (XSTl): Bits 12-9, 7-2 and @
are not used by the TSV@5 and always appear as @, while in
the TS11 these bits detail the cause certain errors on a
tape motion command. This detail 1s not presently

available from the TS@5 tape transport used in the TSV@5
subsytem.

Extended Status Register 1 (XSTl): Bit 8 1is not used on
the TS11l, while on the TSV@g5 it indicates a parity error
detected on the Read Data lines from the transport.

Extended Status Register 2 (XST2): Bit 14 on the TS1l1
indicates I/0 Silo Parity error (SIP), while on the TSV@5
it indicates a RAM Checksum Error (RCE).



14.

11.

12.

13.

14.

15.

16.

17.

18.

Extended Status Register 2 (XST2): Bits 13, 12, and 8 are
not used on the TSvV@5, while on the TS11 these bits
indicate Serial Bus Parity Error at Drive (BPE), Capstan
Acceleration Fail (CAF), and Dead Track Parity (DTP).

Extended Status Register 2 (XST2): Bits 7-¢, on a tape
motion command, on the TS11 indicate tracks which when
dead, while on the TSV@#5 this information is not available
from the TS@S5 transport.

Extended Status Register 2 (XST2): Bits 7-0, on a write
Characteristics command, indicate the microcode revision
level on both machines. In addition, the TSV@#5 indicates
the settings of the extended features enable switch (bit
7) and the buffering enable switch (bit 6). On commands
other than write characteristics the TSV@5 displays the
unit number of the currently selected transport in bits
2-0.

Extended Status Register 2 (XST2): Bits 7-0, on a Get
Status command, on the TS11l indicate the "residual capstan
tick count, while on the TSV@5 this information 1is not
available from the TS@5 transport.

Extended Status Register 3 (XST3): Bit 7 is not used on
the TSV@5, while on the TS11 it indicates Tension Arm
Limit Exceeded (LMX).

Extended Status Register 3 (XST3): Bit 4 on the TSll is
to report Capstan Response Failure (CRF), while on the

- TSV@5 it is not used.

Extended Status Register 3 (XST3): Bits 2 and 1 are not
used on the TSV@#5, while on the TS11l these are used to
indicate a Noise Record (NOI) and Limit Exceeded

Statically (LXS), respectively.

The Clean Tape is handled as a NO-OP in the TSV@5; tape
does not move.

The Write Subsystem Memory Command is entirely different
between two machines.

Tape speeds, and therefore data transfer rates, differ:
45 ips for the TS11l, and 25 ips for the TSV@5.

Data access characteristics differ, since TS11 uses a
Stop/Start tape drive and TSV@5 uses a Reel-to-Reel
(Streaming) tape drive.
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