


















































































































































































































































































































Streaming Cartridge Drive 9-43 

erates a standard-length data block with unique codes in the 
user data field, a block address, and a eRe. The host does not 
transfer any data for the file-mark block. 

Steps 1 through 4 apply if the device is executing a Write­
Data Sequence. If the device is not executing a Write-Data 
Sequence, the host must assert -ONLINE prior to placing the 
WRITE FILE MARK command on the bus and setting -REQUEST. 
If the At Position flag is ZERO, the device substitutes Steps 6 
through 8 of the Write-Data Sequence in place of Step 4. If the 
At Position flag is ONE, the device substitutes steps 2 through 9 
of a Read-Reposition Sequence in place of Step 4. 

FILE MARK 

COMj: 
FM FM 

�~� 

N = WRITE DATA IN BUFFER 

FM = FILE-MARK BLOCK 

LG = LONG GAP (0.3 INCH) 

LG 

Figure 9-26 Tape motion, Write-File-Mark Sequence. 

There is no restriction concerning the number of file marks 
that can be placed on the tape, or the number of user data 
blocks placed between the file marks. After issuing a WRITE 
FILE MARK the host can immediately issue either another 
WRITE FILE MARk or a WRITE command and continue transfer­
ring files to the tape. 

1. Host verifies that -READY is true (typically at a block 
boundary, see step 16, Write-Data Sequence), places WRITE 
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FILE MARK command on the bus, then sets -REQUEST. 
2. In response to -REQUEST, device resets -READY, reads 

command, and return -READY to its true state to indicate that 
the command has been read. 

3. Host resets -REQUEST and removes command from the bus. 
Device resets -READY and validates command. 

WRITE-DATA 
SEQUENCE 

t 
HOST RESETS 

-ONLINE 

t 
DATA 

TRANSFER 
STOPS 

t 
BUFFERS 
WRITTEN 
TO TAPE 

t 
WRITE-

FILE-MARK 
SEQUENCE 

+ 
LAST-BLOCK 
SEQUENCE 

t 
BEGINNING-

OF-TAPE 
SEQUENCE 

+ 
AT POSITION 

FLAG SET 
TO ZERO 

t 
DRIVE 

DESELECTED IF 
SELECT LIGHT 

BIT IS ZERO 

WRITE 
OFF-LINE 

SEQUENCE 

T 

Figure 9-27 Write-Off-Line Sequence. 
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4. Device stops the transfer of further data from the host. 
5. Device writes and verifies the remaining blocks of data in 

the buffers. 
6. Device generates a File Mark block and writes this to the 

tape. 
7. Device performs a Last-Block Sequence (rewriting the File 

Mark) and stops tape motion. 
8. If the host terminates a Write-Data Sequence without issu­

ing a WRITE FILE MARK command (e.g., by resetting -ONLINE), 
the device automatically generates a File Mark followed by a 
Beginning-of-Tape Sequence. 

WRITE-OFF-LINE SEQUENCE 

The Write-Off-Line Sequence is called when the host discon­
tinues a Write Sequence by resetting -ONLINE at a block boun­
dary (see step 17, Write-Data Sequence, and Figure 9-27). 

1. Host resets -ONLINE. 
2. Device stops the transfer of data blocks and writes remain­

ing buffers to tape. 
3. Device performs a Write-File-Mark Sequence. 
4. Device· sets the At Position flag to ZERO and rewinds cart­

ridge to beginning of tape. 
5. Device deselects drive if the Select Light bit is ZERO. 

WRITE-REPOSITION SEQUENCE 

The Write-Reposition Sequence (Figure 9-28) is called during 
a write operation when the At Pm;ition flag .is ONE and the tape 

LU~ 
(LO 

~9 
LU 
> 

D 

A = SEARCH FOR LAST BLOCK WRITTEN 
B = SEARCH FOR LONG GAP (0.3 INCH} 
C=1 MSDELAY 
D = WRITE GAP RECORD (ALL 1'S) 
E = WRITE DATA 

: E 

TAPE 
STOPPED 

Figure 9-28 Tape motion, Write-Reposition Sequence. 
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has been stopped, typically by a buffer underrun or a Write-File­
Mark Sequence. It also positions the tape whenever additional 
data is appended to a previously written record (Figure 9-29). 

1. Device requests and transfers the next data block (See 
Write-Data Sequence). 

2. With -READY still false, device reverses tape direction and 
enables the capstan motor. 

3. Device delays for 640 milliseconds. 
4. Device delays for 10 blocks (128 blocks if more than two 

consecutive Write-Reposition Sequences have occurred). 
5. Device stops the capstan motor, selects original direction 

and enables the capstan motor. 
6. Device delays for 640 milliseconds. 
7. Device searches for a block containing the address of the 

last written block. 

TAPE 
POSITION 

WRITE· 
UNDER RUN 
LAST BLOCK 

CURRENT 
FILE MARK 

PREVIOUS 
FILE MARK 

UNCERTAIN 

BEGINNING 
OF TAPE 

APPEND DATA (TAPE STOPPED) 

NEXT BLOCK WRITE-r--- REPOSITION FROM HOST SEQUENCE 

WRITE 
WRITE-- REPOSITION 

COMMAND SEQUENCE 

READ 
WRITE AND COUNT f-

FILE MARK(S) COMMAND 

READ f-- NO-DATA r--- WRITE 
FILE MARK(S) SEQUENCE COMMAND 

READ f-- NO-DATA r--- WRITE 
FILE MARK(S) SEQUENCE COMMAND 

Figure 9-29 Appending data to existing record. 
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8. Device searches for a long-gap record and delays 1 
millisecond. 

9. Device starts writing a gap record and enables erase if on 
Track O. 

10. Device resumes Write-Data Sequence (at Step 9) by set­
ting -READY true. 

WRITE-ERROR SEQUENCE 

Write and read heads are separated by a distance of 0.3 inch. 
The inter-block gap length is only 0.013 inch. The device must 
begin writing the next record before the previous record has 
been completely verified by a read-after-write check. Taking 
into account these parameters, a read-after-write error results in 
the following sequence (see Figures 5-18 and 9-30). 

WRITE ERROR IN 
BLOCKN 

! 
ERROR DETECTED AS 

BLOCK N+ 1 IS WRITTEN 

~ 
BLOCKN 

IS REWRITTEN 

I 
t t 

NO ERROR DETECTED 2ND ERROR DETECTED 
ASBLOCKN+1 AS BLOCKN +1 
IS REWRITTEN IS REWRITTEN 

! ! 
BLOCKS N + 2, ETC. 

BLOCKS NAND N + 1 
REWRITTEN UP TO 

ARE WRITTEN 16 TIMES 

Figure 9-30 Write-Error Sequence. 
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l. Device writes block N. 
2. When block N reaches the read head, read-checking 

begins. 
3. Device finishes writing block N. 
4. An inter-block gap is generated and written. 
5. Device begins writing block N+ 1. 
6. Device finishes read-checking block N. 
7. Block N has an error. 
8. Device finishes writing block N+ 1. 
9. Device begins rewriting block N. 
10. When block N (rewritten) reaches the read head, read-

checking begins. 
11. Device finishes rewriting block N. 
12. Device begins writing block N+ 1 (again). 
13. Device finishes reading block N (rewritten). 
14. The error-correction sequence is repeated until no error 

occurs or until a limit of 16 consecutive same-block rewrites 
have been attempted. 
15. Device increments the soft-error log stored in Status Bytes 2 
and 3 each time a block is rewritten. Because two blocks (N 
and N+ 1) are rewritten during each error-correction attempt, 
the count will be generally twice the number of write errors 
that actually occurred. 

If only one block remains to be written, a slightly altered 
Write-Error Sequence is performed (see Last-Block Sequence). 

l. Device writes block N (last block). 
2. When block N reaches the read head, read-checking 

begins. 
3. Device finishes writing block N. 
4. An inter-block gap is generated and written. 
5. Device begins writing block N again. 
6. Device finishes read-checking block N. If an error occured 

in block N, the sequence resumes at step 2 and continues until 
no error occurs or until 16 same-block rewrite attempts have 
occurred. 

7. If the read-check of block N is valid, device commences to 
read but not read-check the rewritten last block (step 3 of Last­
Block Sequence). 

8. Steps 4, 5 and 6 of Last-Block Sequence are performed. 
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WRITE-DATA WRITE-FILE 

SEQUENCE MARK 
SEQUENCE 

I I 

• 
READ-AFTER-
WRITE ERROR 

• 
REWRITE ERROR-COUNT 

ATTEMPT -- STATUS BYTES 
INCREMENTED 

• I 16TH REWRITE 
ATTEMPT 

+ 
WRITE-A 

SEQUE 

CAPSTAN ~ MOTOR 
STOPPED 

+ 
BEGINNING-

OF-TAPE 
SEQUENCE 

+ 
AT POSITION 

FLAG SET 
TO ZERO 

+ 
DRIVE 

DESELECTED IF 
SELECT LIGHT 

BITISZERO 

• CONTROLLER 
SETS 

-EXCEPTION 

+ 
READ-STATUS 
SEQUENCE 

Figure 9-31 Write-Abort Sequence. 

BORT 
NCE 
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WRITE-ABORT SEQUENCE 

"Soft" error rewrites are repeated 16 times before a "hard" 
(uncorrectable) write error is recognized. Hard errors will 

. normally occur only in the case of equipment failure or a tape 
cartridge that has reached the end of its useful life. Because 
further attempts to write correct data would be wasteful of both 
tape and system throughput, device initiates a Write-Abort 
Sequence (Figure 9-31). 

1. Device stops the capstan motor, rewinds cartridge to 
beginning of tape, and sets the At Position flag to ZERO. 

2. Device sets the Unrecoverable Data Error status bit. 
3. Device sets -EXCEPTION to initiate a Read-Status 

Sequence. 
4. The drive is deselected if the Select light bit is ZERO. 

READ OPERATIONS 

A similar but predictably different set of sequences apply to 
read operations: 

Read-Data Sequence 

Read-Underrun Sequence 

Read-File-Mark Sequence 

Read End-of-Media Sequence 

No-Data Sequence 

Read-Reposition Sequence 

Read Off-Line Sequence 

Read-Error Sequence 

Block-in-Error Sequence 

Read-Abort Sequence 

Again, either one of two commands can initiate the read opera­
tion: READ or READ FILE MARK. And again the initial response, 
a reposition sequence or a rewind to beginning of tape, depends 
on the state of the At Position flag. 
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READ 
COMMAND 

+ 1 
READ BEGINNING 

REPOSITION OF TAPE 
SEQUENCE SEQUENCE , 

READ-DATA 
t--

READ-ERROR 
SEQUENCE j.- SEQUENCE 

f----o BUFFER t--
READ-

REPOSITION 
UNDERRUN SEQUENCE 

l- f---
READ-FILE-

FILE MARK MARK 
SEQUENCE 

f--- LOGICAL END f-- READ END-OF-
OF MEDIA MEDIA 

SEQUENCE 

I-- UNRECORDED ~ NO-DATA 
TAPE SEQUENCE 

I- -ONLINE RESET f----o READ OFF-LINE 
SEQUENCE 

. 8LOCK-IN-- HARD READ f-+ . ERROR ERROR SEQUENCE 

'---+ 
OUT-oF- - READ-ABORT SEQUENCE 
BLOCK SEQUENCE 

L-. CARTRIDGE f--
EXTRACTION-

EXTRACTION ERROR 
SEQUENCE 

Figure 9-32 Read-Data Sequence. 

'-SI 

AT POSITION 
FLAG 

ON 

ON 

ON 

ON 

OFF 

ON 

OFF 

OFF 
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READ-DATA SEQUENCE 

The Read-Data Sequence (Figures 9-32) reads a formatted 
tape record and transfers the data to the host. A Read­
Reposition Sequence replaces Steps 4 and 5 if the At Position 
flag is ONE. 

1. Host verifies that -READY is true, places READ command 
on the bus, sets -ONLINE, then sets -REQUEST. 

2. In response to -REQUEST, device resets -READY, reads the 
comand, and returns -READY to indicate it has read the 
command. 

3. Host resets -REQUEST and removes command from the 
bus. Device resets -READY and changes -DIRECTION to true 
(device to host). 

4. Device rewinds the cartridge to beginning of tape and 
selects Track O. 

5. Device enables the capstan motor, delays until the tape is 
up to speed, and searches for the first data block. 

6. Device reads the entire data block and checks the CRC and 
block address. 

7. If the CRC and block address are correct, device sets 
-READY to inform the host that the first block of data is ready, 
places the first byte on the bus, and sets -ACKNOWLEDGE. 

8. Host reads the data from the bus and sets -TRANSFER 
Device resets -READY (which remains false until approximately 
the start of the next block) and also resets -ACKNOWLEDGE. 
Host resets -TRANSFER 

9. Device places the next byte on the bus and signals the host 
that the next byte is available by setting -ACKNOWLEDGE to its 
true state. Handshaking continues until a complete 512-byte 
block has been transferred from the device to the host. 

10. Steps 6 through 9 are repeated for all of the recorded 
blocks on Track O. To terminate the read operation at a block 
boundary by issuing a READ FILE MARK command or dropping 
-ONLINE, the host should count 512-byte block increments, 
stop the data transfer, and wait for -READY to go true. 

11. When the end-of-tape holes are detected for Track 0, 
device stops the capstan motor, selects Track 1, reverses the 
direction of the drive's capstan motor, enables the capstan 
motor and delays until the tape is up to speed. 
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12. All of the blocks on Track 1 are read, error checked, and 
transferred to the host. 

13. Remaining tracks are handled in the same manner 
as Tracks 0 and 1, with any required track-to-track head 
repositioning. 

14. The Read-Data Sequence is terminated by the device if a 
File Mark is detected. Device resets -DIRECTION and asserts 
-EXCEPTION, initiating a Read-Status Sequence. Tape motion is 
stopped with At Position flag set to ONE. 

1 S. Host can terminate the Read-Data Sequence whenever 
-READY is true (see Step 10 above) by issuing a READ FILE 
MARK command. Device performs a Read-File-Mark Sequence, 
beginning with Step 6. Tape proceeds to the next File Mark 
without transferring any data. For example, the host may have 
written file-identification (ID) data in the first block or blocks 
of a file. If the first block or blocks indicate that the file does not 
contain the desired data, a READ FILE MARK command allows 
the host to avoid handling the remaining blocks of the file. 

16. Host can also terminate the Read-Data Sequence at any 
time by resetting -ONliNE (see Step 10 above). Device per­
forms a Read-Off-Line Sequence, which rewinds cartridge to 
beginning of tape, the At Position flag to ZERO, arid deselects 
the drive if the Select Light bit is ZERO. 

READ-UNDERRUN SEQUENCE 

In a normal read operation, the device reads a block of data 
from the tape into one of three buffers, then transfers the data to 
the host. The buffers are allocated so that one buffer (block of 
data) is used for data being read, one for data being transferred, 
and the third as a reserve. 

A read underrun occurs when the device has located the next 
block of data but none of the three buffers is available. To pre­
vent the loss of this next block of data, the device initiates a 
Read-Underrun Sequence (Figure 9-33). 

1. A Buffer"Underrun event is logged into Status Bytes 4 and 
S. 

2. Device stops the capstan motor. 
3. When an empty buffer becomes available, reading resumes 

with a Read-Reposition Sequence. 
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NO BUFFER 
AVAILABLE 

( N N+1 N+2 I N+3 N+4 I ~ 
I 
I 
I 
I 
I 

w~ 
!l.() 

"'9 ~w 
> 

N, N+1, ETC. = DATA BLOCKS 

Figure 9-33 Tape motion, Read-Underron Sequence. 

Read underruns do not "waste" tape, as in the case of write 
underruns, but can severly reduce system throughput. 

READ-FILE-MARK SEQUENCE 

The Read-File-Mark Sequence (Figure 9-34) reads data but 
none is transferred to the host. A Read-Reposition Sequence 
replaces Steps 4 and 5 if the At Position flag is ONE. 

1. Host verifies that -READY is true, places READ FILE MARK 
command on the bus, sets -ONLINE (if not already asserted), 
then sets -REQUEST. 

2. In response to -REQUEST, device resets -READY, reads 
command, and returns -READY to its true state to indicate that 
the command has been read. 

3. Host resets -REQUEST and removes command from the 
bus. Device completes handshake by resetting -READY. 

4. Device rewinds the cartridge to beginning of tape, and 
selects Track O. 

5. Device enables the capstan motor, delays until the tape is 
up to speed, and searches for the first data block. 

6. Device reads data record, searching for the first data block 
containing File Mark data. 

7. Device terminates the Read-File-Mark Sequence if a File 
Mark or end-of-tape holes for the last track are detected. The 
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w~ 
0.. 0 
~g 

W 
> 

LB 

FILE MARK 
DETECTED 

FM t FM LG 

LB = LAST BLOCK OF PREVIOUS FI LE 

FM = FILE MARK 

LG = LONG GAP (0.3 INCH) 

FB = FIRST BLOCK OF NEXT FILE 
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FB 

Figure 9-34 Tape motion, Read-File-Mark Sequence. 

device stops the capstan motor, sets the At Position flag to ONE, 
and informs the host by asserting -EXCEPTION to initiate a 
Read-Status Sequence. 

8. Host can terminate the Read-File-Mark Sequence at any time 
by resetting -ONLINE at a block boundary (see Step 10, Read­
Data Sequence). Device performs a Read-Off-Line Se­
quence, which in this case advances tape to the next File Mark, 
rewinds cartridge to beginning of tape, sets the At Position flag to 
ZERO, and deselects the drive if the Select Light bit is ZERO, 

READ END-OF-MEDIASEQUENCE 

The Read End-of-Media Sequence (Figure 9-35) is invoked by 
the Read-Data or Read-File-Mark Sequence when the physical end 
of tape is encountered_ Physical end of tape is detected when the 
device encounters the EOT or BOT hole pattern on the last track. 
The area between physical end oftape and the early-warning hole 
will normally have only two or three blocks of data written in this 
area, typically ending with a File Mark which will terminate the 
read operation. 

1. Physical end-of-tape holes of last track are detected by the 
device. 



9-56 

READ-DATA 
SEQUENCE 

l 
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+ 
PHYSICAL END 

OF TAPE OF 
LAST TRACK 
DETECTED 

+ 
CAPSTAN 
MOTOR 

STOPPED 

+ 
-EXCEPTION 

SET 

READ-FILE-
MARK 

SEQUENCE 

I 

READE ND-OF­
DIA 
ENCE 

ME 
SEQU 

J 

Figure 9-35 Read End-of-Media Sequence. 

2. Device performs 16 attempts to read the BIE (see Read­
Error Sequence). 

3. Device stops the capstan motor and sets -EXCEPTION to 
initiate a Read-Status Sequence. Status will indicate unrecover­
able Data Error, Block in Error Not Located (BIE), No Data 
Detected and End of Media. 

4. Host can rewind cartridge by issuing a BEGINNING OF 
TAPE command. 

NO-DATA SEQUENCE 

The No-Data Sequence (Figure 9-36) serves two purposes. It 
automatically stops a Read-Data or Read-File Mark Sequence 
when there are no written records to read and transfer and there 
is no File Mark to terminate the record. It also facilitates a search 
for the end of the written record when additional files are to be 
added to the tape. 

1. During a read operation, no recoverable blocks are found 
during a time period of approximately 0.6 seconds (equivalent to 
32 blocks at 30 ips). 

2. Device performs a long reposition sequence (see Read-
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READ-DATA 
SEQUENCE 

I 
+ 

NO RECOVER-
ABLE BLOCK 

FORM 
SECOND 

+ 
REVERSE TAPE 

MOnON 640 MILLI-
SECONDS PLUS 

12BBLOCKS 

+ 
FORWARD 

TAPE 
MOTION 640 

MILLISECONDS 

+ 
NO RECOVER-
ABLE BLOCKS 
AFTER TWO 

RETRIES 

+ 
NO DATA 

DETECTED 
STATUS 
BIT SET 

t 
CAPSTAN 
MOTOR 

STOPPED 

+ 
-EXCEPTION 

SET 

READ-FILE-
MARK 

SEQUENCE 

I 

N O-DATA 
QUENCE SE 

+ 

Figure 9-36 No-Data Sequence. 

Reposition Sequence) and repeats for two attempts. 
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3. If no data blocks are found, device stops capstan motor, sets 
No Data Detected status bit, and sets -EXCEPTION to initiate a 
Read-Status Sequence. 

READ-REPOSITION SEQUENCE 

The Read-Reposition Sequence (Figures 9-37 and 9-38) is 
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invoked during a read operation when the At Position flag is 
ONE, and the tape has been stopped. 

w~ 
a. U ,:t;9 
I-'w 

> 

BUFFER 
AVAILABLE 

AFTER READ 
UNDERRUN 

READ OR READ 
FILE MARK 
COMMAND 

• 
AT POSITION 

FLAG SET 
TOONE 

REVERSE TAPE 
MOTION 640 MILLI· 
SECONDS PLUS 

10' BLOCKS 

t 
FOR'AARD 

TAPE MOTION 
640 

MILLISECONDS 

~ 
SEARCH FOR 
ADDRESS OF 
LAST BLOCK 

READ 

t 
READ OPERATION 

RESUMED AT 
NEXT BLOCK 
BOUNDARY 

READ­
REPOSITION 
SEQUENCE 

+ 

*128 BLOCKS IF TWO CONSECUTIVE RETRIES HAVE OCCURRED 

Figure 9-37 Read-Reposition Sequence. 

I SEARCH FOR 
640 MS.... LAST BLOCK READ I _. 

- 640 MS + 10 BLOCKS 

TAPE 
,--~~~~~~ _____________ -" .. S~TOPPED 

Figure 9-38 Tape motion, Read-Reposition Sequence. 
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1. If buffers contain data, device transfers all full blocks to the 
host. 

2. With -READY still false, device reverses tape direction and 
enables the capstan motor. 

3. Device delays for 640 milliseconds. 
4. Device delays for 10 blocks (128 blocks if more than two 

consecutive Read-Reposition Sequences have occurred). 
5. Device stops the capstan motor, selects the original direc­

tion, and enables the capstan motor. 
6. Device delays for 640 milliseconds. 
7. Device searches for the data block containing the address of 

the last block read. 
8. Device resumes Read-Data Sequence (at step 6). 

READ-DATA READ-FILE-
MARK SEQUENCE SEQUENCE 

t t 
-ONLINE RESET -ONLINE RESET 

t ~ 
NEXT BLOCK NEXT FILE 
BOUNDARY MARK 

, 
CAPSTAN 
MOTOR 

STOPPED 

t 
CARTRIDGE 

REWOUND TO 
BEGINNING OF 

TAPE 

t 
AT POSITION 
FLAG SET TO 

ZERO 

t 
DRIVE 

DESELECTED IF 
SELECT LIGHT 

BIT IS ZERO 

Figure 9-39 Read-Off-Une Sequence. 
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READ-OFF-LINE SEQUENCE 

The Read-Off-Line Sequence (Figure 9-39) is called when the 
host discontinues a Read-Data or Read-File-Mark Sequence by 
resetting -ONLINE. 

1. Host verifies that -READY is true and resets -ONLINE. 
2. Device terminates a Read-Data Sequence at the next block 

boundary. A Read-File-Mark Sequence is terminated at the next 
File Mark. Data in buffers is not transferred to host. 

3. Device sets the At Position flag to ZERO, and rewinds cart­
ridge to beginning oftape. Drive is deselected if the Select-Light 
bit is ZERO. 

READ-ERROR SEQUENCE 

Read errors must be expected and an error recovery scheme is 
mandatory if a satisfactory level of data integrity is to be main­
tained. The Read-Error Sequence (Figure 9-40) achieves this goal 
by rereading a block-in-error (BIE) sixteen times before inform­
ing the host of an unrecoverable read error. 

1. Device reads the next data block following the BIE. 
2. If the next data block contains no CRC error and the same 

block address as the BIE, then the BIE was rewritten during the 
write operation. This is an expected condition (see Last-Block 

w~ 
c..() 

~9 w 
> 

( 

BLOCK IN BIE 
ERROR (BIE) DECISION 

+ ! I N I N+1 N+2 N+3 

I 
I 
I 
I 
I 

N, N + 1, ETC. = DATA BLOCKS 

N+4 I ~ 

READ­
REPOSITION 
SEQUENCE 

Figure 9-40 Tape motion, Read-Error Sequence. 
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Sequence) and is invisible to the host. Device continues the read 
operation without informing the host. 

3. If the next data block contains no CRC error and a block 
address 1 greater than the 81E, the 8IE mayor may not have been 
rewritten. This is also an expected condition (see Write-Error 
Sequence) and is invisible to the host. The device continues the 
read operation without informing the host. 

4. If the next data block contains no CRC error and a block 
address 2 or more greater than the 8IE, then the 8IE was not 
rewritten. The device performs a read-error retry by stopping the 
capstan motor and initiating a Read-Reposition Sequence. 

5. The device increments the read error log stored in Status 
8ytes 2 and 3 the first time a read-retry is performed for a given 
block. 

6. If the data block has not been successfully recovered after 
eight read-error attempts, the device sets the Eight or More Read 
Retries bit in Status 8yte 1. 

7. If the data block has not been successfully recovered after 
16 retries, the device transfers the BIE (see Block-in-Error 
Sequence) if it can be located (see Read-Abort Sequence), ter­
minates the read operation, and informs the host of an unrecover­
able read error by setting -EXCEPTION to initiate a Read-Status 
Sequence. 

BLOCK-IN-ERROR SEQUENCE 

The Read-Error Sequence is repeated 16 times before a 
"hard" (unrecoverable) read error is recognized. Hard read 
errors are generally indicative of equipment failures or tape 
wear. To avoid a further reduction in system throughput, the 
device initiates a Block-in-Error Sequence (Figure 9-41). 

1. Device transfers the data resulting from the 16th attempt 
to read the BIE to the host. 

2. Device stops the capstan motor, sets the Unrecoverable 
Data Error status bit, and sets -EXCEPTION to initiate a Read­
Status Sequence and inform the host that the last block trans­
mitted contained an error. (Host may then perform a more 
sophisticated error detection and correction procedure.) 

3. If the device is uncertain whether the transmitted data 
represents the BIE, it also sets the Block-in-Error Not Located 
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READ-DATA 
SEQUENCE 

I 

Arc:hive Streaming Handbook 

READ-FILE-
MARK 

SEQUENCE 

t 
16AITEMPTS 

TO READ 
BLOCK IN 
ERROR 

• DATA FROM 
16THAITEMPT 
TRANSFERRED 

TO HOST 

• CAPSTAN 
MOTOR 

STOPPED 

• UNRECOVER-
ABLE DATA 

ERROR STATUS 
BIT SET 

• 
-EXCEPTION 

SET 

I 

BLOC 
ERR 

K-IN­
OR 
NCE SEQUE 

~ 

Figure 9-41 Block-In-Error Sequence. 

bit to indicate that the block is "filler" to maintain the address 
sequence. 

4. If the host wants to continue the read operation, it must 
continue to assert -ONLINE and reissue a READ or READ FILE 
MARK command. The device will start the read operation with 
the next block following the BIE. 

5. If -ONLINE is reset following the BIE status report, the cart­
ridge is rewound to beginning of tape (see Read Off-Line 
Sequence). 

READ-ABORT SEQUENCE 

Any recorded or reading error in the one-byte block address 
is treated as a conventional write or read error_ However, such 
errors will generally disrupt the orderly sequence of block 
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READ-DATA 
SEQUENCE 

I 
~ 

16ATIEMPTS 
TO ESTABLISH 

ADDRESS 
SEQUENCE 

I 
CAPSTAN 
MOTOR 

STOPPED 

• 

READ-FILE-
MARK 

SEQUENCE 

I 

READ-AB ORT 
CE SEQUEN 

+ 

BLOCK IN ERROR 
NDTLOCATED 

STATUS BIT SET 

• CARTRIDGE 
REWOUNDTO . 
BEGINNING OF 

TAPE 

+ 
-EXCEPTION 

SET 

• AT POSITION 
FLAG SET TO 

ZERO 

• DRIVE 
DESELECTED IF 
SELECT LIGHT 

BIT IS ZERO 

Figure 9-42 Read-Abort Sequence. 

9-63 

addresses required by the controller when it is performing a 
Read-Reposition Sequence to reread a BIE. If for this or any 
other reason, the device is unable to relocate the BIE or reestab­
lish the address sequence, it initiates a Read-Abort Sequence 
(Figure 9-42). 

1. Instead of transferring the data resulting from the 16th 
attempt to read the BIE, the device sets the Block-in-Error Not 
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Located, Unrecoverable Data Error, and Beginning of Media sta­
tus bits and sets -EXCEPTION to initiate a Read-Status Sequence. 

2. Device rewinds the cartridge to begiqning of tape, and sets 
the At Position flag to ZERO. The drive is deselected if the Light 
Select bit is ZERO. 

Application examples and hardware descriptions are based on 
product specifications at time of publication and are subject to 
change without notice. 
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