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5.8.1 Extended Write SUbfUDction Codes "(continued) 

40 WRITE CXNl'INlXlJS: allows the 772 to write records of 
unlimited size. IOPSs must be chained or queued for this 
feature to work. All data addresses must be on a word 
boundary, and the byte count must be even. When the 772 
canpletes the byte count of the first lOPS, it decodes the 
next lOPS, and begins the data transfer without letting the 
tape drive write an inter record gap (the 772 never sends 
the Last Word signal to the tape drive). '!be FIFO empties 
if software fails to supply the next lOPS address in tine 
for the 772 to decode it and IJ.1A data to the FIFO. At this 
point, the 772 writes an inter record gap which effectively 
treats the last Continuous conunand as a standard Write (and 
a Continue Reload error occurs) 1 in normal operation, 
teoninate Write Continuous with a standard Write conunand or 
a Continue Reload error will occur. Xylogics reoonmends 
inplementing a circular buffer scheme to canpensate for the 
large amount of memory this feature requires. 

WRITE CONTINUOUS 

�o�o�m�m�m�M�f�f�i�m�~�m�m�~�~�~�~�~�~�~�f�f�i�f�f�i�~�~�~�f�f�i�f�f�l�~�~�~� 
01 �~�~�~�~�~�~�~�~�~�~�~�~�~�m�f�f�i�~�~�~�~�~�~�~�~� 

�0�2�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
03 �~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
�0�4�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 

05 �t�7�~�~�7�7�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
�0�6�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
07 �~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
08 �~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 

:."B!I" OB 

oc �m�m�~�~�~�~�o�o�m�~�~�~�~�~�~�~�~�~�~�~�~�~� 

00 �~�i�i�~�~�:�i�~�l�i�i�i�~�~�~�~�~�~�~�;�;�~�i�l�i�i�~�l�i�~� O( I-=-.---

OF 

�1�0�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
11 �~�~�~�~�~�~�~�~�~�~�~�i�i�~�~�~�~�~�~�~�~� 
12 �~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution HI III III III IIfIllI 

Returned 
Velue 
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5.9 

5.9.1 

EXTENDED READ 

Extended .BeaQ Subfunction .CQde 

~ PESCRIPTION 

40 READ CONI'INUlJS: allows the 772 to read records of 
unlimited size. IOPBs must be chained or queued for this 
feature to work. All data addresses must be on a word 
boundary, and the byte count must be even. When the 772 
canpletes the byte count of the first IOPB in a chain, it 
decodes the next IOPB, and begins the transfer where the 
first transfer left off. If software fails to suppiy the 
next IOPB in tine for the 772 to decode it, the FIFO 
overflows with data fran the tape record, and a Continue 
Reload error occurs. Terminate Read Continuous with a 
standard Read canmand or a Continue Reload error will 
occur. Using a circular buffer scheme helps canpensate 
for the large memory this feature requires. 

READ CONTINUOUS 

Oomm~mm~~~~~~~~~~~~~~~~~ 
01 mf.~~~~~~~~~mm~~~~~~~~~~~ 
oz ~~!t~~mlli~~~~~~~~~~~~~~~m 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~ 

05~~~~~~ 06~ 

07 ~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~ 
: mmffiffiffiffi~~~~~~~~~!!~!!~ffiffiffiffimmffimmmm 
oc ~~~~~~~~~~~~~~~~~~mm 

OD~~~~~~ OE t-~==-.....---¥. 
OF .,..;:;:;:;:;~.,.....,. ........... .A 

10 ~~~~~~~~~~~~~~~~~~~~~ 
11 ~~~~~~~~~~~~~~~~~~~~~ 
lZ ~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For ExecutIon 1111111111111111111 

Returned 
Velue 

Rev. A. July 23, 1986 62 



m.roICS 772 Tape Controller User I s Manual 

5.10 DIAGNOSTICS 

The 772 provides both on-board self test diagnostics as well as 
drive-specific tests and functions. 

5.10.1 Diagnostic SubfunctionQodes 

.ODE DFSCRIPl'ION 

00 SELF TEST: the 772 executes the on-board Self Test code; 
it reports errors from this test in the Fatal Error 
Register (See Section 6). You can only use Self Test with 
a single priority IOPB (i.e., no chaining, and no IOPBs in 
the 772 queue). 

SELF TEST 

00 ffifflffiffimmmmfflffi~~~~~~~~~ffiffifflffi~~ffiffi~~~~ 
01 

02 ~~~~~~~~ffiffi~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04fU~~~~~~~~~~~~~~~~~~~~~ 
os r-----IP.~~~~~~~-L--~~~~~~~~~~ 

06 ~~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~~ 
06 ~ ______________ ~~~~~~~~ ____________ ~ 

09 r-__________ ~~~I~R~EQ~U~ES~T~E~D~CO~U~N~T~LO~w~I~~-----------4 
OA r---------~§§~§§~~~~~~~--------~ 
OB ~--------~~~~~~~~~~~--------~ 
OC t---------------~~~~~~~--------------~ 
OD r---~~--,_--~~~~~~~~~~~----~ 
Of ~~~--~~----~~~~~~~~~~L-----~ 
Of ~~~--~L--r.~~~~~~~~~~------~ 
10 t-------------~~~~~~~~~~------------~ 
11 

12~------~---rr~~~~~~~----------~ 
13 r-------------~~~~~~~~~------------~ 
14~----------~~~~~~~----------~ 

15~~=a=====i 161--
17 

18 

19 

Rev. A. July 23, 1986 

Required 
For ExecutIon 

63 

Optionally 
Required 1111111111111111111 

Returned 
Value 
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5.10.1 Diagnostic SUbfunction Codes (continued) 

.aD DESCRIPl'IOO 

40 IDCFBACK TEST: issued to the ~ drive formatter as a 
Write comnand, but the tape is not written. '!be data 
received is routed through the write logic of the drive 
formatter, back through the read logic of the ~ drive 
interface, and then back to the read logiC of the 772. '!be 
772 checks the parity of the read data, but does not store 
it. Use this tape drive diagnostic to check the 
formatter's read and write functions. Only certain tape 
drive manufacturer's support this command. 

LOOPBA CK TEST 

00 lmiiiiiiiiAUUWiiii:Ad1 

01 ~~~~~~~~fflffi~~~~~mffl~~~~~~~~ 
oz~~~~~~~~~~~~~~~mm~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~ 
04 fU~~~~~~~~~~~~~~~~~~~~~~ 
05 r-----I7~~~~~~~~~--~~~~~~~~~ 

06~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 r-__________ -r~~IR~E~OU~E~ST~E~O~C~OU~N~T~L~OW~I~9I-----------1 
OA 

08 r----------=====~~~~~~~====~--------~ 
oc r-------------~~~~~~----------~ 
ODr---~~--~~~~~~~~~~~~~~~~ 
OE 1-===-_--­
OF a,..;:;:;:;:;;..,~7"PO~ 

10~_& __ ~ 
"~ 
lZ~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 
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Required 
For Execution 

64 

Optionally 
Required 1111111111111111111 

Returned 
Value 
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5.10.1 Diagnostic Subfunction Codes (continued) 

41 SEaJRI'lY ERASE: the drive erases the entire length of tape 
to EX>T~ then software must issue a Rewind camnand. 'Ibis is 
c::amoonly used to erase a tape that has old data or to 
retension the tape on the tape reel. 

SECURITY ERASE 

00 ffifflfflffl~mm~~~~~~~~~~ffifflffifflffifflffiffl~~~ 
01 ffif~~~~~~~mffl~~mm~~mffi~~~~~ffl#~~ 
02 ~~~~~~~~~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 r-----~~=_=~~~==~L-~~~~~~~~~~ 

06 ~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~ 

08 r---------------~~~~~~~~------------~ 

:~==~~~~~~~~====~ 
OB r---------~====~~~~~~~==:L----------4 
oc ~------------~~~~~~~------------~ 

ODt==~==~==~~~~~~~~~_J Of I---===-r-----

Of ~=~-----

10~==~~~===j II I--
12 r-------------~~~~~~~~~------------4 
13 

14 

15 

16 

17 

18 

19 

Rev. A. July 23, 1986 

ReQuired 
For Execution 

65 

Oplionol1y 
ReQuired 1111111111111111111 

Returned 
Volue 



X!LOOICS 772 Tape Controller User's Manual 

5.11 ABORt' 

'!he 772 aborts IOPBs by unit number and interrupt level. '!he IOPB 
must specify which unit number and interrupt level to abort. '!he 
772 returns all IOPBs chained or queued with an Abort By Command 
error, it does not abort the IOPB currently in process. Use this 
command when error recove~ procedures fail to clear a hard error 
condition. 

ABORT 

00 ~~RUU.um:A'@:tU 

01 

02 ~~~~~~~~~~~ffl*~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~ 
04 fU~~~~~~~D¥~~~~~~~~~~~~~~ 

05 r-----I7~~~~~~~-L--~~~~~~~~~~ 
06 ~~n7~~n77.n~n7~=:=a~=:~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~ 

08 r---------------~~~~~~~~------------~ 
09 r------------r~~~~~~~~~~----------~ 
011 

08 r---------~====~~~~==~~F===~----------~ 
oc 

OD r---~~--,_--~~~~~~~~~~~------~ 
OE 

Of 

10 ~------------~~~~~==~==~~------------~ 
11 

12 r-------------~~~~~~~~~----------~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 

OPtionally 
Required 1111111111111111111 

Returned 
Value 
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5.12 SET DRIVE PARAMETERS 

'Ibis conmand allows you to change a single drive parameter, via 
Subfunction Codes, without having to set up all parameters as in 
the Write Parameters comn:and. '!he Subfunction Codes use the 
parameter information already present in the !RAM that were 
initially written with the Write Drive Parameters Qammand. 

SET DRIVE PARAMETERS 

OO~~~~~~~~~~~~~~~~~~~ 
01 ~~~~~~~~~~~mm~~~~~~~~~~~ 
02~~~~~~~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 t-----r7~~~~~~~~~--~~~~~~~~~ 
06 ~~~~n7.~~~~~~~~~~~~~~~~~~ 
07f"~~~~~~~~~~~~~~~~~~~~ 

08 r---------------~~~~~~~--------------~ 

: ~=========;~~~I~RE~O~UE~S~TE;D~C~O~UN~T~l~O~W~I~~==========~ 
OB ~--------~~~~~~~~~~~--------~ 
oc r-------------~~~~~~~------------~ 

OD~~~~~=::j OE~ 

Of r=::=~~~~~ 10 t--
II r-------------~~~~~~~~----------~ 
12r-------------~~~~~~~~----------~ 
13 

14 

15 

16 

17 

18 

19 
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Required· 
For Execution 
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Optionally 
Required HI 1111111111111111 

Returned 
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5.12.1 .set Drive Parameters Subfunction Codes 

40 DRIVE WP: supplies Tape Drive Status Bytes 2 and 3 with 
information that is not normally returned in a controller 
WP cOIlllIaIld. This command is useful for determining drive 
status during Rewind or Off-line/Unload commands. 

42 SET IDl DENSITY: selects low density for drives that use 
the tape interface signal Pl-36 for selecting density. The 
DSB bit in Byte 8 of the Write Drive Parameters lOEB must 
be set for this feature to work. The definition of low 
density is manufacturer-dependent. 

43 SET HIGH DENSITY: selects high density for drives that use 
the tape interface signal Pl-36 to select density. The DSB 
bit in Byte 8 of the Write Drive Parameters lOEB must be 
set for this feature to work. The definition of high 
density is manufacturer-dependent. 

The following Subfunction Codes select combinations of tape speed 
and inter record gap length. 'lYPical tape speeds are canbinations 
of 12.5 IPS, 25 IPS, 50 IPS, 75 IPS, 100 IPS, 125 IPS and 200 IPS; 
the manufacturer normally supports a selection of two tape speeds. 
Normal interrecord gap length (IRG) is a function of the density 
selected. For exanple, 1600 BPI has a normal IRG of .6 inches; 
6250 BPI is .3 inches. Long IRG is typically double the normal 
size; consult your drive manual. 

48 SET LClV SPEED AND NOR4AL GAP. 
49 SET HIGH SPEED AND NOR4AL GAP. 
4A SET LClV SPEED AND I..CN; GAP. 
4B SET HIGH SPEED AND LeN; GAP. 

The Set BPI commands use the values written into the !RAM fran the 
last Write Drive Parameters command • 

.WE DE'SCRIPTIC!i 

44 SET BOO BPI. 
45 SET 1600 BPI. 
46 SET 3200 BPI. 
47 SET 6250 BPI. 
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5.13 <nlMAND PASS 'IDROOGH TO DRIVE 

'!his corru:tm1d allows the 772 to support any manufacturer I s method of 
selecting a feature. The 772 allows you to directly interface the 
tape drive corru:tm1d lines. 

COMMAND PASS THROUGH TO DRIVE 

00 IHffiHHlfJHm.UAA~~ 
01 

02 ~~~~~~~~~~~~~ffiffi~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~az~~~~~~~~~~~ 

05 .-________ ~----------------~~~~~~~~~ 
06 ~~7T,~~~~7_n7J==:=a====~~~~~~~~~4 
07 f"~~~~~~~~~~~~~~~~~~~~~ 

08 ~------------------------------~~~zc~~ 
09 ~~~~~~n7.T/7~~~~~~==~7n7n7.n~n7~ 
OA 

08 

oc 

OD 

OE 

OF 

o 
10 r-------~--------------------------------~ o 
11 r-----------------------------------------~ o 
12 r-----------------------------------------~ 
13 0 

14 

15 

16 

17 

18 

19 
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69 

Opt i onllll y 
ReqUIred 1111111111111111111 
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SECl'IOO 6: ERROR PROCESsn;x; 

6.0 GENERAL 

'!his section describes how the 772 handles error conditions and 
suggests error recovery procedures for the device driver.· 

6.1 ERROR REPORl']N; 

6.1.1 

'!he 772 posts assorted controller and ta~ drive status information 
in each completed IOPB. After successfully completing a carnmand, 
the 772 only urrlates Bytes 0 through 3 if Aut<rurrlate (ADD) is 
clear. Byte 0 indicates whether the controller completed the 
comrrand and/or whether an error occurred. Byte 1 contains a 
Ccmpletion Code. Bytes 2 and 3 contain ta~ status information. 
If an error occurs, the 772 updates the entire IOPB, regardless of 
ADDis status. When the 772 reports an error in the Canpletion 
Code, do not assume that the reported error is the only failure 
that occurred. Bytes 2 and 3 contain additional error and status 
information that is useful in recovering from the error. De~nding 
on the type of commmd, the 772 updates other parameters upon 
completion, i.e., actual count, data address, etc. 

'!he 772 issues an interrupt (if enabled) after completing a 
cornnand. Check the Fatal Error (FERR) bit in the CSR. If FERR is 
set, the controller probably did not DMA the command pro~rly due 
to a hardware failure or address alignment error (read the Fatal 
Error Register to determine the cause of the error). If FERR is 
clear, you can examine the completed cOfi1I1aI1d. Determine if the 772 
executed the IOPB (OONE), and if an error occurred (ERR). If ERR 
is set, read the Completion Code and two Ta~ Status bytes, and 
execute the appropriate recovery procedure. If ERR is clear, you 
still might want to examine these bytes to know the non-error tape 
status (i.e., BOT, PEID, etc.). 

lQm ~ 1 (status Byte 1) 

Ccmpletion Codes follow a convention that indicates the action 
required by the software driver (some Completion Codes indicate the 
need for manual intervention). The upper nibble of the Completion 
Code byte is the recovery code and the lower nibble is the actual 
error code (See Table 6-1). Table 6-2 lists the Ccmpletion Codes 
(all codes not listed in this table are reserved). 

RAV. A. Julv 23. 1986 70 



XYLOOIQ) 772 Tape Controller User's Manual 

6.1.1 .I.Om ~ ~ (status Byte 1) (continued) 

REaNERY rom.; 

o 
1-2 
3 
4-5 
6 
7 
8 
9 
A 
B-F 

No Action - status Only 
Non-retryable Programming Error 
Successfully Recovered Soft Error 
Hard Error - Retry 
Hard Error - Reset and Retry 
Hardware Error 
Miscellaneous Error 
Requires Manual Intervention 
You're Lost 
Reserved 

TABLE 6-1. RECOVERY CODES 

ACTION .CODE (HEX) DESCRIPTION 

No Action / status Only 00 SUccessful Canpletion 

Non-retryable Prograrmning 
Errors 

Successfully Recovered 
Soft Errors 

Hard Errors - Retry 

10 
11 
12 
13 
14 
lC 
IE 
21 

30 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
4A 
4B 
4C 

Densi ty Change; Not At B<Jl' 
Illegal Parameters Combination 
Cont. and. Odd Addr. or Byte Count Error 
Count Zero 
Illegal Cannand 
Illegal Scatter/Gather Length 
Next lOPS Address Alignment Error 
Illegal Black Hole Transfer Address 

Corrected Data 

Hard Tape Error 
End Of Tape Detected 
File Mark Write Fault 
Operation Timeout 
IJIlAC Timeout 
Tape Parity Error 
FIFO Buffer Parity Error 
Record Length Long 
Record Length Short 
Data Late Detected 
Fatal DMAC Error 
VMEbus Error 
Continue Reload Error 

TABLE 6-2. SUMMARY OF CXJt1PLETIOO CODES 
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6.1.1 .!Om ~ ~ (status Byte 1) (continued) 

.aD (HEX) DESCBIPrION 

Hard Errors -
Reset and Retry 

60 Drive Fault (Pertec FS Series Only) 
61 Drive Not Reaqy 

Hardware Error - No Retry 71 Firmware Failure 

Miscellaneous Errors 81 !RAM Checksum Error 
82 IOPB Aborted By Cannand 
83 lOPS Aborted ~ Error 

Requires Manual 90 Tape Reel Write-protected 
Intervention 91 Drive Off-line 

You're Lost AO Reverse Into Bar 
AI File Mark Detected On Read 

TABLE 6-2. SUMMARY OF <lJttPLETI(E CCDES (continued) 

6.1.1.1 Completion Code Descriptions 

ernE ca) DESCRlPrION 

00 SUCCESSFUL <n1PLETION -- Not an error; indicates the 
cannand is complete and the lOPS may be removed from the 
queue. 

10 DENSITY ClIAOOE N)T AT Bar - Software attanpted to change 
the drive density and the drive was not at Bar. Rewind 
to Bar and retry density change cannand. 

11 UJ·FGAL PARAMETERS aJomINATION - Software attanpted to 
set conflicting controller or drive parameters. 

12 crNrINUE aJM\ND OOD ADDRESS OR BYTE CWNI' ERROR - An 
odd IJo!A address or ~e count was used with the Read 
and/or Write And Continue cannand. 

13 CWNI' ZERO - Software issued the 772 an lOPS that 
required a non-zero count, but the count was zero. 
Posi tion cannands require a valid count. 

14 UJ.ffiAI, c:xmwm - ibe Coomand or Subfunction Code is not 
valid. 
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6.1.1.1 Completion Code Descriptions (continued) 

COOE (Hl DESCRIPl'ION 

lC II.I.FGAL SCAT'I'ElV'GA'lHER LE:I,\K;'llI - '!he total byte count of 
each element in the link . list does not match the total 
nmnber of requested bytes (IOPB byte count). 

IE NEXT IOPB ADmFSS ALIGNMENT ERROR - '!he Next IOPB 
Address did not start on a l6-bit boundary; the 772 does 
not execute the next IOPB. 

21 ILLmAL BLACK HOLE 'lRANSFER ADDRESS - OUr ing a Black 
Hole Transfer, the data address did not start on a word 
boundary when the 772 was in Word mode (or it did not 
start on a longword boundary when the 772 was in Longword 
mode) • 

30 OORRECl'ED DATA - '!he taFE! drive error correction 
hardware corrected a Single track error during a Read 
cannand. '!he 772 sets ERR, but does not stop lOPS 
chaining. 

40 HARD TAPE ERROR - A data error occurred on a Read or 
Write command. Retry the operation; the tape media may 
be damaged. 

41 END OF TAPE ~ED - An EO'!' marker was passed in the 
forward direction. It is possible to write or read data 
beyond EO'!'. This status remains valid for all subsequent 
commands in the forward direction. '!he ED!' bit in Status 
Byte 2 remains set for any operation beyond EO'!'. 

42 FILE MARK WRITE FAULT - A file mark was not detected 
following a Write File Mark oommand. 

43 OPERATION TIMEOJT - The 772 did not complete the 
requested oFE!ration within the DBSY timeout window. 

44 IMAC TIMEOJT - The 772 IMAC controller ~ip did not 
complete its operation within its timeout. Host nenory 
(DTACK) may not have responded in time. '!his error only 
occurs if EDT is set with a Write Controller Parameters 
command. 

45 TAPE PARITY ERROR - '!he 772 detected a tape parity error 
during a Read or Write operation. 

46 FIFO BUFFER PARITY ~R - '!he transfer failed; the 772 
detected a buffer parity error. 
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6.1.1.1 CQnpletion Code Descriptions (continued) 

<mE (H) DESCRIPl'ION 

47 RECORD LEN;'llI LGG - '!he record read was longer than the 
requested record byte count; the 772 only transfers the 
requested count. Readjust the byte count and retry. 

48 RECORD LEN;'llI SIJJRr - The record read was shorter than 
the requested record byte count; the 772 only uses part 
of the read buffer. 

49 DATA LATE DETECrED - The 772 FIFO buffer overflowed 
during a Read or unde rf lowed during a Write command. 

4A FATAL Do1AC ERROR - '!he DrnC stopP:!d for no apparent 
reason. The count did not overflow, the address did not 
overflow, and there was no bus error. 

4B VMEbus ERROR - '!he VME BERR* signal was asserted while 
the 772 was bus master~ BERR* is asserted by the VMEbus 
tiner if either DSl* or 000* remains active on the bus 
and m'ACK* does not go active for longer than the 
allotted tine. 

4C cmTINUE RELOAD ERROR - During a Read/Write Continuous 
operation, the next IOPB did not reach the 772 in tine to 
reload the tape byte counter. '!he 772 completes the 
forner transfer as a normal Read or Write operation (IRG 
written) • 

60 DRIVE FAULTED - Certain tape manufacturers report Drive 
Fault errors; this error is the same as Hard Tape error. 

61 DRIVE WI' READY - The 772 did not receive the Drive 
Ready signal fran the selected tape drive. The drive 
cables may be inproperly connected. 

71 FIIMiARE FAn.URE - Flag settings or counter values are 
inconsistent with the firrrware routines being executed. 

81 !RAM CliEa<SUM FAn.URE - The calculated checksum fran the 
!RAM and its stored value did not match during the Self 
Test or read parameters camnand. The parameters that are 
in error are not necessarily in the parameters read by 
this lOPS; they may be elsewhere in the IRAM. Recheck 
all the programnable parameters. MY write parameters 
COllDlalld resets the checksum, and any subsequent read 
parameters will be error free. A soft bit in the IRNM, 
static, or probing the board with the power on can cause 
this error. See Section 6.7. 
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6.1.1.1 Calpletion Code Descriptions (continued) 

ernE (Hl DESClUPl'ION 

82 rops ABORrED BY <XH-WID - An Abort cannand terminated 
the rops. 

83 rops ABORrED BY ERROR - 'lbe 772 aborted the rops (s) 
because the previous rops errored. This code returns all 
roPBs and rOPB addresses for the unit number and 
interrupt level currently in the camnand buffer. All 
further AIO requests are blocked until the 772 returns 
all aborted ropss. 

90 TAPE REEL WRITErPROrECl'ED - A Write operation was 
attenptedon a write-protected tape. Install the write 
enable ring and try again. 

91 DRIVE OF~LINE - '!he selected tape drive is off-line. 
Check the drivels on-line indicator and the tape reel. 

AD REVERSE mro Bar - A Bar marker was detected while 
moving in the reverse direction; tape motion ceases. 

Al FILE MARK DETECI'ED ON READ - A file mark was detected 
during a Read operation. 

6.2 RECO\1ERY PROCEIlJRES 

6.2.1 

6.2.2 

'!his section describes the C<Jnpletion Codes and recovery procedures 
in detail. See Section 5 for code numbers. 

Non-ret~le Programming Errors 

'!hese errors are caused by illegal use of COInIIaIld parameters and 
are reported back to assist you in debugging the device driver. 
'!hese errors are not retryable; you must change your program. 

SUccessfully Recovered ,SQft Errors 

'!he 772 sets ERR for this class of error, but does not stop rOPB 
chaining. '!hese are status codes only and typically do not require 
any action. '!hese errors are related to the tape nedia; you may 
want to log them as they may indicate a developing nedia flaw. If 
retries are enabled, Byte B contains the actual number of retries 
necessary to correct the defect. 
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6.2.3 ~ Errors Regpiring Ret~ 

6.2.3.1 Hard Tape Error 

Each drive manufacturer individually defines the cause of this 
error. For many drives this error is a media defect that can 
potentially be corrected with a retry. With retries enabled during 
a Read, the 772 rereads the record with the error up to four times 
before reporting the error. Xylogics suggests always enabling 
retries unless your application requires otherwise. 

If retries are enabled during a Write, the 772 executes the 
following sequence: after encountering a hard error, it reverses 
the tape to the beginning of the record in question and issues an 
Erase cammand (which erases three inches of tape), and retries the 
Write. '!he controller repeats this sequence four times, erasing up 
to 12-inches of tape. It is still possible that the hard error is 
beyond the retry; at this point you must issue individual Erase 
commands until the error is erased (See Figure 6-1). (Use this 
procedure if retries are not enabled.) The 772 "sees" an erased 
section of tape as an inter record gap; it is programrrer­
transp:l.rent. 

p'EC 

SOFTWARE ISSUES ERASE COMMANDS .. 
~ E ,- E E E S-E 

.. 
772 RETRIES 4 TIMES. EACH HE" 
REPRESENTS 3 INCHES OF TAPE. 

0 
~ 
co 

~~ 

RECORD 

SOFTWARE ERASES OV ER 
BAD AREA AND WRITES 
RECORD SUCCESSFUll V 

FIGURE 6-1. WRITE ERROR BEYOND RE'lRY 

Rev. A. July 23, 1986 76 



XYLOOICS 772 Tape Controller User's Manual 

6.2.3.2 End of Tape Detected 

This is one of the lowest priority Completion Codes; there is also 
a bit that indicates EDT. EOT is the physical end of tape marker; 
it indicates that all further Read or Write operations should be 
terminated or limited to a small number. Since there is approx­
imately 25-feet of tape remaining after EOT on which you can 
record, only a small number (and size) of records can be handled. 
Be careful, the 772 cannot keep you fran running off the end of the 
tape reel. Although the 772 reports an error when it encounters 
EOT, it completes the entire transfer (which neans your record is 
straddling the EOT marker). Once past EOT, the 772 completes any 
cornrrand successfully (unless another error condition occurs) with 
an EOT error status. Since EaT does not necessarily indicate the 
end of recorded data, Xylogics suggests writing at least two 
consecutive file marks to indicate the logical end of tape. 

6.2.3.3 File Mark Write Fault 

The 772 returns this code if a hard error condition occurs during a 
Write File Mark operation. Like writes, this operation can be 
retried up to four tines ~ erasing. Retry failures are unlikely, 
unless the media is in very poor condition. 

6.2.3.4 Operation Timeout 

An Operation Timeout indicates that the signal Data BUSy (DBSY) 
from the tape drive did not go active within the contrOller's set 
tine period. Retry the operation. If the same error occurs, it is 
possible that the tape drive is malfunctioning. Most non-cached 
tape drives tine out DBSY within .25 seconds; if an Operation 
Timeout occurs with this type of drive it is likely the drive has a 
problem. Tape drives with cache memories can also cause this 
error. '!hese drives delay Data Busy when flushing the cache or 
utilizing retry algorithms, caUSing the 772 to tine out. Setting 
the 772 Data BUSy Timer to a higher value avoids this condition. 

6.2.3.5 DMAC Timeout 

The 772 r.MA controller tined out during the tranfer. '!he same 
rules that apply to the VMEbus error apply to the DMAC Timeout (the 
difference is the 772 is doing the detection, not the bus monitor. 
See Section 6.2.3.12). 
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6.2.3.6 Tape Parity Error 

'!he tape drive reported that one of the bytes of data transferred 
was bad. '!he 772 oompleted the entire transfer but the data 
integrity is suspect. Parity errors can be caused by marginal tape 
media or foreign matter on the media or heads. Xylogics reCOIIlIIends 
first rereading/rewriting (or just retrying) the record. If the 
error persists, try cleaning the tape drive heads. 

Many tape manufacturers enable read data and parity during write 
cannands. 'Ibis is not a problem, except certain manufactUrers 
define these lines as invalid during Write operations. In this 
case, enable the IPGl bit with a Drive Parameters command; this 
turns off parity checking during Writes. 

6.2.3.7 FIFO Parity Error 

'!he 772 detected a parity error during a data transfer to or fran 
the FIFO buffer; it oompletes the entire transfer, but the data 
integrity is suspect. Retry the transfer. If the error persists, 
it is likely there is a FIFO hardware malfunction. 

6.2.3.8 Record Length Long 

'Ibis error only occurs during Read operations. '!he record being 
read is larger than the byte count issued in the comnand. The 772 
can report this error in both the COOpletion Code and Tape Status 
Byte 1 (RLL). Since the 772 only transfers the requested number of 
bytes, you must reread the entire record. First, poSition the tape 
to the beginning of the record with a Skip Record Reverse command. 
Next, readjust the byte count to the maximum allowable byte count 
because you may not be sure of the record's size. Issue the 
cannand, and expect to get a Record Length Short error (make sure 
no other error occurs). The actual count byte field indicates the 
size of the record transferred. This helps you determine where the 
next buffer begins. Use this procedure when reading tapes 
containing records of unknown size; it won't work if the record is 
larger than 64KB (then you must use the Read Continuous command). 

6.2.3.9 Record Length Short 

'Ibis error only occurs during Read operations. '!he record being 
read is smaller than the byte count issued in the canmand. '!he 772 
can report this error in both the COOpletion Code and Tape Status 
Byte 1 (RLS). Since the entire record was read, it is not 
necessary to retry the Read operation. You may want to adjust the 
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6.2.3.9 Record Length Short (continued) 

data address of the next Read to keep your buffers contiguous, or, 
if all the records are of similar size, readjust the byte count 
field to match the actual count. If you know the byte count is 
correct, and the 772 reports a Record Length Short error, the tape 
heads may need cleaning. 

If the record read contains an odd number of bytes, the 
last byte transferred is duplicated and written to memory. 
'Ibis is done intentionally due to certain hardware 
requirements. Writing this extra byte should not affect 
you (you initially allocated a larger buffer and the 772 
does not report this byte in the actual count). 

6.2.3.10 Data Late Detected 

During a Read operation, this error indicates that the 772 FIFO 
buffer overflowed. 'Ibis means the D1A. was unable to keep up with 
the tape drive I s data rate. 'lhe entire record must be reread if 
this error occurs: position the tape to the beginning of the 
record with a Skip Record Reverse oammand, then reissue the Read. 

During a Write operation, this error indicates that the 772 FIFO 
buffer underflowed.'Ibis means the 772 received a Write cammand, 
but the data fran memory did not arrive in the FIFO, and the tape 
started; in this case, set the Write Wait lEA (WWD) bit with a 
Write COntroller Parameters oammand. Setting ww.o delays starting 
the tape until data reaches the FIFO. Another condition could be 
that sane, but not all, of the data for the record did arrive in 
tine (before the FIFO emptied). Either way, the 772 writes sane 
data to tape, requiring a Skip Reverse before retrying the Write. 

If this condition persists, there is a bottleneck occurring on the 
1JrtA. 'Ibis happens if the 772 D1A. throttle value is too small, or 
if other :a-tA devices tie up the bus. 

6.2.3.11 Fatal DMAC Error 

'!he DMAC reported a l6-bit address overflow when not expected or 
did not overflow when expected. 'Ibis is a 772 malfunction. Retry 
the operation. If the error persists, issue a Controller Reset and 
retry the operation. If a Controller Reset does not clear the 
condition, then there may be a hardware malfunction. 
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6.2.3.12 VMEbus Error 

A VMEbus error occurred while the 772 was bus master. '!be bus 
transfer did not complete because the Address, or Address Modifier 
was wrong (no memory at the address s~cified), or a longword 
transfer was attanpted to word memory. Retry the operation. If 
the condition ~rsists, issue a Controller Reset and retry. If a 
Controller Reset does not clear the condition, then a system reset 
is necessary or sane other piece of system hardware is failing. 

6.2.3.13 Continue Reload Error 

6.2.4 

Software I S inability to keep cormrands coming in before they are 
necessary causes this error. '!be 772 treats the last successful 
Continuous oammand as a standard read or write. This error should 
not occur if Continuous cormrands are properly chained or queued. 

~ Errors Regyiring Reset ~ Ret(Y 

6.2.4.1 ~ive Fault 

Certain drive manufactUrers report this error; the ta~ drive is 
reporting a malfunction. Issue a Drive Reset command and retry the 
operation. If the error ~rsists, consult the drive manual for 
possible causes and diagnostics to run. 

6.2.4.2 Drive Not Reaqy 

The selected tape drive is not ready. Issue a Drive Reset command 
and retry the operation. If the condition persists, verify the 
drive is loaded, on-line, and that the cables are good, and 
connected properly. 

6.2.4.3 Firmware Failure 

6.2.5 

Retry the operation. If the error ~rsists, it is possible that 
the EPRCM f irIIWare is cor rupt. 

Miscellaneous Errors 

6.2.5.1 !RAM Checksum Error 

If this error occurs during a Read Controller or Read Drive 
Parameters command, then the !RAM has not been initialized or the 
battery is failing. First try initializing the !RAM with the 
parameters you require. If the error ~rsists, the !RAM may 
require replacement. 
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6.2.5.2 IOPB Aborted by CCJnnand 

'lbe 772 aborted the IOPB by canmand. For example, software may 
determine that a particular Unit Number is continuously failing and 
tecninate any further cannands to that unit. 

6.2.5.3 IOPB Aborted by Error 

6.2.6 

'lbe 772 aborts this IOPB because the previous IOPB errored. 'lbe 
772 returns all IOPBs and IOPB addresses for that Unit Number and 
interrupt level with this code. Initiate a recovery procedure for 
the initial IOPB hard error, reinitialize the IOPBs aborted by 
error, and restart the chain. 

You're !Qat 

You are not where think you are on the tape or you do not know the 
record format on the tape. 

6.2.6.1 Reverse Into BOT 

'1be BOT marker was encountered during a Reverse oonmand other than 
Rewind. Tape motion stops and the tape remains at BOT until the 
next Forward or Unload command is issued. Most likely, you have 
fewer records or file marks than you thought. Since no data 
transfers take place in reverse it is not necessary to retry. 

6.2.6.2 File Mark Detected On Read 

An unexpected File Mark was detected during a Read or Space Records 
cannand. Most likely, you did not knew how many records were in a 
particular file. No retry is necessary. 

6.3 IGIDRIro ERRORS 

Certain applications require ignoring errors when Reading or 
Writing data. 'lYPically, this is done in real-time data collection 
applications where the controller and software do not have the time 
to handle tape errors. 

If the Ignore Errors feature is enabled, the 772 does not report 
Corrected Tape, Tape Parity, or Uncorrectable Tape errors on Read 
or Write commands. !]he 772 reports the number of errors 
encountered in a record in special byte fields if ADD is enabled. 
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6.4 FATAL ERROR mOE DFSOUPI'IONS 

EO 

El-EF 

FO 

Fl 

F2 

F3 

F4 

F5 

F6 

DESCRIPTION 

!RAM rnEO<SUM FAILURE - The IRAM checksum did not 
match the expected checksum following bus 
initialization. 

rovER-UP SELF TEST - The 772 failed the Power-up Self 
Test. See Section x.x. 

IOPB QIEexsuM MIScnwARE - '!he generated checksum did 
not match the ap~nded checksum. See Section 8.8. 

IOPB LMA FATAL - The 77 2 did not complete the DMA 
within the prescribed timeout period. 

IOPB ADDRESS ALIGNMENT - '!he IOPB address did not 
start on a 16-bit bounda~. 

FIRMWARE ERROR - Flag settings or counter values are 
inconsistent with the firmware routines being executed; 
the IOPB cannot LMA the appropriate error status. 

CABLE TEST FAILURE - '!he loopback cable test failed. 

ll.llGAL MAINTENANCE M)DE TEST NUMBER - '!he cornnand is 
invalid, or the Maintenance mode jumper is not in. 

ACFAIL ASSERI'ED - '!he VMEbus signal ACFAIL is 
asserted, causing the 772 to stop. Correct the problem 
asserting ACFAIL and then reset the 772. 

6.5 ERRORS DURIt'G ClIAINED OR QUEUED OPERATIONS 

'!he 772 handles chaining and queueing errors in the same manner. 
If an error occurs, all further IOPBs are marked with Abort On 
Error. Any further action depends on your ret~ algorithms. 

6.6 ABORI'm; 

Abort cammands and Abort errors inhibit AIO processing; no further 
IOPBs can be added to the queue. '!he 77 2 processes the AIO queue 
normally, but aborts IOPBS that are on the same drive at the abort 
inter rupt level; it marks these IOPBs as aborted by comnand or 
aborted by error. '!he 772 re-enables AIO processing after 
completing the AIO queue and the main IOPB chain. 
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6.7 !RAM CHECKSUM 

Each tine the 772 executes a read paraneters cannand, it canpares a 
generated checksum with the stored checksum. Ms checksum 
encanpasses the area that contains all the parameters, not just the 
ones being read. l'tlen this error occurs, the checksums did not 
match; rewrite or check all the paraneters. MY write parameters 
cannand generates and stores a new cheeksum. 

6.8 ERROR REI?ORl'nt; HIERAR<lIY 

Figure 6-2 illustrates the 772 firmware error checking path(s). 

000 IOPB AOOR. AlIGIt. 
YHEBUS ERROR 
FATAL OHM: Tlt1EOUT 
IOPB CHECICSUt1 ERROR 
IOPB Dt1o\ FATAl 

IOPB ABORTED BY CHD. 
IOPB ABORTED BY ERROR 
IllEGAL COHt1o\ND 
ILLEGAL !»AMHETER 
COUNT ZERO 
CONTINUE CHD. ON ODD 
AOOR£SS 

Dt1o\ Of LINK LIST 

Yt1£BUS ERROR 
---~"'FATAl DI1M: ERROR 

IllEGAl SCAT JeATN LElGTN 
OOD AOORESS????? 

CONTINUE RElIMD ERROR 
filE t1o\RIC DETD:TED ON R£l\D 
FILE t1o\RIC WRITE FAULT 
EOT mD:TED 
RECORD LEEN SIOn ILOII> 
CORRo:rED ERROR 
UM:ORRo:rABLE TAPE ERROR· 
DRIYEFAULT 
FIRMWARE FAUlT 
o..TA LATE DETECTED 

!»A I RR. 

FIGllRE 6-2. ERROR REJ.lORrOQl; HIERARCHY 
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SEClICB 7: A ID'ID.RIAL IN PR<:X;RAMMIR; 'lBE 772 

7.0 GENERAL 

'lhis section describes programming the 772 for basic use. 'Ibis 
tutorial programming procedure begins with a single NOP IOPB and 
progresses to Normal Read and write cannands. Each section builds 
on the previous section I s information. 

7.1 W OPERATION (WP) 

The OOP comrrand allows you to becane familiar with the 772 
programming interface. 

NOP 

OOffiffl~ffiffi~~mm~~~~~~~fflffi~~~~~~ 
01 

02 ~~~~~~~~mm~~~mm~ 
03 ~~~~~~~~~~~~a2~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~ 

05 r-----~~~~~~==~L-~_17TJ~~~~~:n~ 

06~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~ 

OBr-------------~~~~~~~------------~ 
09 t-----------~~~~~~~~~7=,_--------~ 
~~--~--~~~~~~~~~------~ 
DB r---------~====~~~~~~~~~--------~ 
oc r-----------~~~~~~------------~ 

OD~~~~ DE 

OF 

10~----------~~~~~~~~----------~ 
11~~~~===j 12 r---
13 

14 

15 

16 

17 

18 

19 

Required 
For Execut10n 

;:;it:':--· 
\;::;:: .. ""'''''1 Opt1onally 

1111111111111111111 
~.;/;:\ 

ReQU1red 

FIGURE 7-1. SMPLE mP lOPS 

Rev. A. July 23, 1986 84 

Returned 
Value 

S.EI':IT RETURNEe! 
00 40 

00 00 

00 04 

00 A3 

00 00 

00 00 

02 02 

66 66 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 
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7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.1.5 

Allocating Memory .fQ.r. An .IOm 

First, allocate space in host nenory to store the lOPS. '!his 
allocation is a function of the operating system or the currently 
executing program. Next, set up the lOPS to execute a simple :OOP 
cannand (See Figure 7-1). 

'!he lOPS is nCM in host nenory. Point the 772 to the lOPS by 
loading the lOPS address and address IOOdifier into the appropriate 
772 registers. Make sure the address canpensates for any memory 
mapping that may be done between virtual and J;ilysical addressing in 
your system. '!he 772 looks for the lOPS at the physical address to 
which the registers point. 

Always access the registers in Byte or Word mode. Register 
bytes are ordered low to high (unlike lOPS bytes which are 
ordered high to low) • 

starting .the Qperation 

'!he 772 rt:JW points to the IOPS in host memory. Setting the AIO bit 
in the CSR directs the 772 to process the lOPS. 

TU.. OPeration 

At this point, the 772 performs the following functions: 

1. Clears AIOP and sets BUSY. 
2. Reads the lOPS fran host memory. 
3. Decodes the cannand. 
4. Performs the operation (:OOP). 
5. Sets the DONE bit. 
6. Updates the lOPS. 
7. Puts the conpl.eted lOPS's address into the registers. 
8. Sets RIO. 
9. Clears BUSY. 

Coomand ~letion 

Software has been polling RIO (since interrupts are not enabled 
[Interrupt Level = 0]). Software knows that the 772 sets RIO when 
it is done. Software should get the canpleted lOPS's address fran 
the registers, and then clear RIO. '!his canpletes the :OOP cormnand. 
(Do not poll the IDE bit in the lOPS. 1M 772 sets IDE while the 
rest of the lOPS is still· updating.) 
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7.1.6 Returned Values 

OONE is set in the returned IOPB. Status Bytes 2 and 3 reflect the 
status of Disk Drive O. 

7.2 READ CXNl'RCLIER PARAMETERS 

7.2.1 

Next, implement the Read Parameters command with a Controller 
Parameters subfunction (See Section 5.7.1). This command returns 
several controller parameters in the updated IO:PB (See Figure 7-2). 

Execute .the .IOm 

set up the lOPS in host memorY1 point the 772 to the IOPB. Setting 
AIO directs the 772 to begin executing this lOPS. 

READ CONTROLLER PARAMETERS 

00 mmfflffl~~mfflfummfflmm~~~~~~ffiffl~~mffi~~~ 
01 ~~~~~ffiffi~~mm~~mm~~~~~~~~~~ 

02 ~~~~~fflffi~~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~%C~~~~~~~~~~~ 

05 ~--------~--------------~~~~~~~=U~ 
06 ~~~~~~~n7~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~mffl~~~~~~~~~~ 
08 ~ffiffi~~ffiffi~~--~~~~mmillm~mm~lliW~~&w~ 

09 ~~~~~~mm~~=-~L-------------------~ 

~ ~ffiffl~~~~ffl*~~~~~mrnmmrnmmmrnmmm~~ 
OB ~~WWWWWW~~WWWW~~mm~IDWWW~IDW~WilllliWWW~ 

OC r-----------------------------------------~ 
00 mm~mmmmmmmmmmmmmm~~~~~~mmmmmm~mmmm~ 
OE ~~~WJ.W~lfHt!: 
or ~~~nm_r.;;.,,~;;:;; 

10 ffiffi~ffiffiffiffimmmm~~~~~~~~~mmffiffimm~~mm~ 
11 

12 

13 

14 

15 

16 

17 

18 

19 

ReqUired 
For Execution 

Optionally 
ReQUired 1111111111111111111 

Returned 
Value 

rurr. 
06 

00 

00 

00 

00 

00 

02 

66 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

FIGURE 7-2. SAMPLE READ c:xxmcLLER PARAMETERS lOEB 

RETURNE!:! 
46 

00 

04 

0103 

00 

00 

02 

66 

CO 

10 

40 

10 

00 

00 

72 

00 

21 

38 

01 

00 

00 

00 

00 

00 

00 

00 
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7.2.2 

7.2.3 

m Operation 

'!he controller operation changes slightly fran the example in 
Section 7.1.5: 

'!he 772 performs the Read Controller Parameters operation. '!he 
controller gets the paraneters from its internal store, and puts 
them in the proper lOPB locations. '!be 772 fully updates the lOPB, 
including the returned values. 

While reading the controller parameters, the 772 calculates a new 
Internal RAM (IRAM) checksllll and canpares it to the previous value. 
'!he 772 returns the appropriate CooI>letion Code if the values do 
not match • 

.!lbe Returned .IOm 

'!he values in the returned lOPB describe the last setting of the 
software-programnable parameters. Determine if each value works 
for your application (See Section 5.7). After making any necessary 
changes, write the parameters back to the 772. 

Specific bytes have kncwn values. '!he Controller rrype byte 
contains a 72H1 the PRGI Part Number bytes contain 2lH and 38H. 
See Section 4.3 for IOOre information. 

7.3 WRITE CDNTRCLIER PARAMETERS 

7.3.1 

Next, write the controller parameters. Xylogics recomnends reading 
the current parcmeters, modifying the ones in question, and then 
writing them back to the 772. 'Ibis method allows you to change 
only those parameters that affect your system (See Figure 7-3) • 

m Operation 

'!he 772 executes the IOPB slightly different than in Sections 7.1.5 
and 7.2.2: 

The 772 performs the function by taking. the values of all 
programmable parameters out of the lO:PS and setting the appropriate 
flags and variables in its internal RAM. 

'!he 772 also calculates a new checksllllin the IRAM and stores it 
for use in the next reading of any parameters (See Section 5.6). 
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7.3.1 112. caration (continued) 

WRITE CONTROLLER PARAMETERS 

lnri=ffiIITTFn~'ilt~~m~;;=;-th~~m~~~F~~wj SE!':IT RETURNED 
M ~ ~ 

01 00 00 

02 ~==~~==~~~4H~~~~~~~~~~~~~ 

03 ~~~n7.n7~~~~~~~~~~7n~~~~~~ 
04 ~~~~~~~~C%~~zc~~p±~~~~~~~ 

05 r---------~--------------~~~~~~C%~~ 
06 ~7.7-~~~~~7.n~~~~~~~~~~~~~~ 
07 ~~~~~~~~4P~~~~~~~~~~~~~ 
08~~~~~~~--~~~~==~~~~~==~~~ 
09 
OA~_ 

08 ~~~~~~~~~~~~~~~~~~~~~~ 

oc r-----------------------------------------~ 
00 r-----------------~~~~~~------------__1 
o[ 

or 

10 r----------------E~~~~~~------------~ 
II r---------------~~~~~~~------------~ 
12 r--------------r~~~~~§=~,_----------__1 
13 

14 

IS 

16 

17 

18 

19 

~ Required 
For ExecutIon 

OptIonally 
Required 1111111111111111111 

Returned 
Value 

00 00 

00 00 

00 00 

00 00 

02 02 

66 66 

82 82 

50 50 

00 00 

10 10 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

FIGURE 7-3. SAMPLE WRITE <DlrRCLLER PARAMETERS lOPS 

7.4 READ/WRITE DRIVE PARAMETERS 

'!he Drive Parameters c:onmands allow you to configure the 772 to 
your drive's paraneters. Sections 5.6.1 and 5.7.1 describe the 
configuration variables that may be modified with these c:omnands. 
'!he operation is similar to the Controller Parameters conmand (See 
Figure 7-4). 
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7.4.1 

7.4.2 

IU.. OPeration 

First, issue a Read Drive Parameters cxmnand; this indicates the 
current drive parameters for the selected unit. It is not 
necessary to issue the Write Drive Parameters comnand if the 
returned parameters match the drive you are using. 

Write Drive Parameters 

On a Write Drive Parameters CXJJllI[BIld, the 772 performs an operation 
similar to that of the Write Cootroller Parameters conmand. Use 
the Write Drive Parameters command to globally change drive 
parameters on a per unit basis. 

WRITE DRIVE PARAMETERS 

02 ~~~~~mm~~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~g:~gz~~~~~~~~~~ 

05 r---------~--------------_i~~~~~~~~ 
06 ~7.n7.n7.n7.n~~n7.n-~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~ 

08~~~~~~~HH~~r=~~~~~~~~~ 

08 
DC 

00 

OE 

OF 

10 

11 ~----------------------------------------~ 
12 ~--------------__ ------------------------~ 
13 

14 

15 

16 

17 

18 

19 

ReqUIred 
For Execution 

Opt lonally 
ReqUIred 1111111111111111111 

Returned 
Value 

FIGURE 7-4. SMPLE WRITE DRIVE PAlW4E'lERS lOPS 

~ liUIJRt1EI2 
05 45 

00 00 

00 04 

00 0\3 

20 20 

01 01 

02 02 

66 66 

30 30 

117 0\7 

00 00 

Ie It 

00 00 

lD lD 

00 00 

00 00 

7F 7F 

00 00 

00 00 

DO DO 

DO DO 

00 DO 

00 00 

00 00 

00 DO 

00 00 
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7.5 WRITE DATA 

This subsection describes a Write operation, and the following 
subsection describes reading back the data. Allocate space in host 
memory for the buffer, and set up a data pattern in this buffer; an 
incrementing count in the buffer will suffice. 

Up to this point, the tape drive has not been accessed. '!he tape 
should be at 00l'. Issue a Write oommand of 65,535 bytes (See 
Figure 7-5). 

WRITE DATA 

01 ~~~~~~~~~~~~~~~~~~~*ffi~~ 
02 ~~~~~~~~~~~~~~~~~~~~~~ 

03~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~=,~~~~~~~~ 

05 ~~77~~~~~~~~~--~~~~~~~~~ 
06 ~~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~ 
08~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~ 
~ mm~mffi~~~~~~~~~~~~~~**~~ 
DB mffi~~ffimmm~fflfflmffl~~~~~~fflfflfflffl~~~ffimmmHHffl 
ex: 

00 fW~~wwmw~~~~~~~~~~~~~~~~ 
or rr.~,.--~~~~~~~~~~~~~~~sr~~ 
Of ~~~~~~~~~~~~~~~~~~~~ 
10 ~~~~~~~~~~~~~~~~~~~~~~ 
11 ~~~~~~~~~~~~~~~~~~~~~~ 
12 ~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

lB 

19 

ReqUired 
For ExecutIon 

I· .............•. J OptIonally 
ReqUIred 1111111111111111111 

FIGURE 7-5. SAMPLE WRITE IWrA lOPS 
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Returned 
Value 

~ RETURNEtl 
01 41 

00 00 

00 04 

00 013 

00 00 

01 01 

02 02 

66 66 

FF 00 

FF 00 

00 00 

00 00 

00 FF 

00 FF 

00 00 

00 00 

00 00 

CO Cl 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 
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7.5.1 

7.5.2 

ill t&eration 

The 772 operation is simdlar to the previous examples 1 the 
differences are in IJttAi.ng data into the FIFO, and writing data to 
the tape. 

The 772 starts' the D1A from host memory to the FIFO after issuing 
the Go cannand to the tape drive. ibe tape starts first due to 
mechanical delays. 

Mechanical delays may not be present and Data Late errors 
may occur when USing a cache tape drive. In this case, do 
not start the tape until the D1A reaches the FIFO. This is 
enabled b¥ WWD in the COntroller Parameters lOPS. 

The 772 transfers data from the FIFO when the tape is ready to 
receive it. The 772 supplies the tape interface with a data byte 
for each tape drive-suppiied write strobe. When the last byte is 
transferred, the 772 sends Last Word to the tape, terminating the 
transfer of that record. At this point, the tape drive writes an 
interrecord gap. 

Ccmnand Cgapletion 

The canmand is canplete as soon as the tape drive drops Data Busy 
(DBSY) • '!he 772 checks for error oonditions, puts the ending 
values into the internal lOPS, and performs an appropriate update. 

7.6 READ DATA 

7.6.1 

This subsection describes reading back the data and veri~ing it. 
You must allocate a data buffer for the 772 to write the data in 
memory. After allocation, use the Write Data c::amand to fill the 
buffer with a known pattern that differs fran the expected data. 
Read the record you wrote in Section 7.5. First, issue a Rewind or 
Space Records Reverse comnand with a count of 1 to put yourself in 
front of the record. Now issue a Read camnand with a count of 
65,535 (See Figure 7-6). 

ill t&eration 

The 772 treats this oamnarid like the previous operations, except in 
the way it writes the data into the FIFO and to host memory. 
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7.6.1 112 Qperation (continued) 

The tape drive supplies the tape interface with a data byte for 
each tape drive-supplied read strobe. The 772 then transfers the 
data into the FIFO. As soon as data is available, the DMA 
controller DIIAs the data from the FIFO to host memory. '!he 
transfer is done when the DMA controller completes the DMA. 

READ DATA 

00 mmmfflmffimmmm~~~~~~~~~fflffifflffiffiffifflffiffiffi~~~ 
01 ~~~~~~~~~~~fflffl~Mffi~~~~~~~~~ 

02 ~~~~~mm~~~~~~~~~mw~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 

05 ts0007~~~~~~~~~~~~~~~~~~~ 
06 ~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~Mm~~~~~~~~~~~~~~~~~ 

~ ~00ffi~~~~~~~~~~~~~$ili~~ 
08 mmfflffiffiffiffiffi~~fflfflmm~~~~~~~fflffl~~ffimffimffim~ 
ex: 

00 fWmw~~mw~~~~~~~~~~~~~~~~~ 

OE~~~~~~ OF ~ 

10 ~~~~~~~~~~~~~~~~~~~~~~~ 
II 

12 ~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

r ........., ReQUIred 
For ExecutIon 

OPtJonelly 
ReQUIred U111 II II I III III III 

FIGURE 7-6. SAMPLE READ DATA IOPB 

Returned 
Velue 

illfl: RETI.IRNEtl 
02 42 

00 00 

00 04 

00 A3 

00 00 

01 01 

02 02 

66 66 

Ff 00 

FF 00 

00 00 

00 00 

00 rF 

00 rr 

aD 00 

00 00 

00 00 

EO E 1 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 
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7.6.2 

7.6.3 

Command ComPletion 

The 772 completes the command when the Il4A to memory is canplete. 

Verify~ 

First, make sure the buffer was modified. If it was not modified, 
either an error occurred, or software specified the wrong buffer 
address. Next, compare the data written with the data read; they 
should match. 

7.7 LARGE RECORD TRANSFERS 

You can repeat the steps in Sections 7 .. 5 and 7.6 USing various 
record sizes. The 772 can transfer records sizes fram 1 to 65,536 
qytes. Be sure to allocate enough buffer space for the increased 
record size. 

7.8 SUMMARY 

This section was an excercise in testing the 772 I s functionality in 
your systan. '!he steps are basically the same when the software 
driver controls the 772. (Operating systans always allocate the 
buffers. ) 
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SECl'I~ 8: 772 SPECIAL FtJNCTI~ 

8.0 GENERAL 

This section describes how to implement the various 772 special 
functions. 

8.1 MAINI'ENANCE MJDE 

8.l.1 

Firnware supports a non-IOPB driven Maintenance IOOde. It allows 
you to perform basic testing within the 772 by setting Control bits 
in the CSR and entering the desired test number and data through 
the address registers. '!his mode also provides a window through 
which internal registers may be examined or modified. 

Register ~ .in Maintenance MQde 

The function code in the Test Nlmlber Register determines whether or 
not the 772 uses the Input Data Byte and Output Data Byte 
Registers. You should be familiar with the Control and Status 
Register before reading this section (See Section 3.3). 

REXiISTER 

1 
3 
5 
7 
9 
B 
D 

DESCRIPr'ION 

Test Number or Function Code 
Input AeXiress Low 
Input AeXiress High 
Input Data Byte (If Required) 
Output Data Byte (If Required) 
Control and status Register 
Fatal Error Register 

TABLE 8-1. ROOISTER USE IN MAINTENANCE lmE 

8.1.2 Maintenance MQde Protocol 

8.1.2.1 Executing a Maintenance Command or Entering the ~mintenance Mode 

First, set the Maintenance Mode (MM) and Add IOPB (AID) bits. 'Ibis 
forces entry into the maintenance kernel. The kernel initializes 
the CSR and Poll mask and sets the Remove IOPB (RIO) bit; then 
clear RIO. 

The kernel expects the Input Address Low Register to contain a 
maintenance test number or function code for execution. Data may 
be expected or may be returned (see register layout). 
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8.1.2.1 Executing a Maintenance Command or Entering the Maintenance Mode 
( continued) 

BUSY and AIO are configured for polling. Setting the Register 
Maintenance Mode (~1) bit selects the register image test; 
clearing BUSY returns control to the maintenance kernel. 

AID causes the maintenance firrrware to read and decode the cannand 
string from the Input Address Registers. After successfully 
decoding the conmand string, the firnware echoes it (command, 
address, and data) to the Output Address Registers and clears AID. 
This acknowledges receipt of and attempts to execute the requested 
conmand. After completing the requested oommand, the 772 updates 
the Output Address Registers with test-pertinent data and sets RIO. 
The AID/RIO protocol is identical to Normal IOOde. 

RIO indicates the end of firrrware involvanent and valid contents in 
the OUtput Address Registers. 

Since each test and its expected results are different in nature, 
the OUtput Address Registers hold the test result information 
(address, data, etc.). In any case, fimware sets RIO upon command 
completion; it sets the Fatal Error bit if a failure occurs or if 
host software issues an illegal conmand. 

8.1.2.2 Exiting the Maintenance Mode 

To exit the Maintenance IOOde, clear MM and RIO, and set AID. This 
returns control to the Normal IOOde kernel. The 772 acknowledges by 
setting RIO. 

8.1.2.3 Diagnostic Considerations 

The Input/OUtput Address Register Verify is the first test the 
diagnostic should execute. 

Fimware flags the Power-up Test failures by setting the Fatal 
Error bit while leaving the Maintenance mode bit set. Fimware 
saves the Self Test error numbers internally until it verifies the 
InPut and OUtput Address Registers. 

8.1.2.4 Register Tests 

You must request entry into the Maintenance mode to invoke the 
Register test. After fimware acknowledges the request, you should 
set RMM. BUSY remains set during this test. 
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8.1.2.4 Register Tests (continued) 

You must enter the Maintenance mode as a separate 
step because the Normal mode firnware does not 
allow setting BUSY (defined as RMM when Maintenance 
mode is enabled). 

Setting the Input Address Registers, followed by AID, signals 
firnware to copy the data to the Output Address Registers. 
Firnware sets RIO when it canp1etes the copy. Host software should 
then clear RIO. 

Clearing Busy exits this test and returns the 772 to Maintenance 
mode. 

8.1.2.5 Test Variables 

Sane of the internal, tests require the address and data to perform 
their particular function. On-board memory has space allocated for 
this data. '!hese locations are loaded with default values for 
initial use. However, you may alter these variables through the 
Manual JOOde. (As the internal tests are defined, the protocol and 
results expected will be made available.) 

8.2 MJLTIPROCESOOR SUPOORl' 

8.2.1 

8.2.2 

The 772 has several options that make multiprocessor environments 
easier to support: the programmable interrupt vector, interrupt 
level, register address modifiers, and busy semaphore. 

Interrypts 

Each lOPS specifies the interrupt level and vector for that 
cammand. In a multiprocessor environment, each processor can have 
its own assigned interrupt level and vector. 

Register ~ SenJaphore 

RBS allows multiple processors to share the registers without 
colliding. Hardware supports the Register Busy Semaphore (RBS) 
bit. '!he register access protocol involves reading the CSR. 
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8.2.2 

8.2.3 

Register ~ SeJna.OOore (continued) 

If RBS is clear, the host has control of the register, and retains 
control until it clears RBS in the Control Register. If the first 
read to the Status Register indicates that RBS is set, then another 
host has control of the register and this host must wait until RBS 
clears. 

!ftle 772 sets RBS imrrediately after a host reads the CSR. If a host 
attempts a read, and RBS is clear, then the 772 sets RES; any 
successive reads by other hosts will "see" that RBS is set. When 
the host using the registers is done, it must clear RES. Clearing 
RBS and setting AIO can occur in the same register write. Clearing 
RBS without having control of the registers violates the register 
protocol. 

Address Modifiers 

!ftle address modifiers can be used to assign separate address space 
for each of the processors. 

8.3 SOF'lWARE CONTRa:. 

8.3.1 

8.3.2 

8.3.3 

!ftle 772 has many parameters that can be modified by software 
control. !ftle parameters can be set in bulk by having an IOPB with 
all the correct information, and executing a Write Parameters 
command. 

Modifying g Single Parameter 

!ftle best method of IOOdifying a parameter is to first execute a Read 
Parameters command for the associated parameter block, modify the 
single parameter and then write the parameter block back to the 
controller. 

Modifying g GroypQf Parameters 

Use the same method as in Section 8.3.1, but roodify your multiple 
parameters. An alternate method does not require pre reading the 
parameters, but does require setting all the parameters in the 
specific lOPB. !ftle 772 sets all parameters to the new values 
contained in the IOPB. 

Parameter Reference Point 

After the 772 is working as intended, read the parameters and save 
the information (in an appropriate parameters table) for future 
use. 
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8.3.4 

8.3.5 

Setting Parameters .at l3.QQt lJ.me. 

It is not necessary to reload the parameters at each boot since the 
parameters are stored in a battery backed-up RAM. It is a good 
idea to reload them each tire if you are not sure how the board was 
last used. 

Validate current Parameters 

'!he parameters are all protected by a checksum, and any Read 
Parameters cammand performs a checksum test. '!he Read Parameters 
terminates with an error if the generated parameter checksum is 
different than the stored checksum. See Section 6 for more detail 
on the !RAM Checksum error. 

8.4 SCATI'ER/GA'IHER 

8.4.1 

'!he 772 is able to execute Scatter Reads and Gather Writes. In a 
Scatter Read, the 772 transfers the data from tape to up to 32 
blocks of nanory. Gather Write gathers data from up to 32 blocks 
of memory and writes it to the tape as one record. '!he size of 
each nanory block must be an even byte count and the total count 
must be less than or equal to 64K-bytes long. '!he blocks may be 
scattered throughout memory. 

Scatter/Gather Link List 

You can determine the length of the linked list by multiplying the 
number of elements in the list by eight (each element is 8-bytes 
long). All data addresses must be on word boundaries, and the byte 
count must be even. For Read and Write operations, enter the 
number of elements in the linked list into bits 3 through 7 of IOPB 
Byte 6. 

.LINK NUMBER 

1 

2 

N 

~ 

00-01 
02 
03 
04-07 
08-09 
OA 
OB 
OA-OD 

xx-xx 

DESCRIPl'ION 

Byte Count (Multiples of 2) 
Reserved 
Data Address Modifier 
Data Address (Word Boundaries Only) 
Byte Count (Multiples of 2) 
Reserved 
Data Address Modifier 
Data Address (Word Boundaries Only) 

. . 
Data Address Modifier 

TABLE 8-2. SC'ATI'ER/GM1IER LINK LIST 
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8.4.1 

8.4.2 

scatter/Gather Link Li.et (continued) 

LINK FlEI.p VALUE 1Hl DECIMAL IDUIVN,ENT 

o 
1 
2 

9 
A 
B 

IE 
IF 

32 
1 
2 

9 
10 
11 . . 
30 
31 

TABLE 8-3. LINK LIST FIELD VALUES 

Setting .UI2 .a Scatter/Gather Transfer 

'!be Data Address and Modifier bytes in the IOPB should now point to 
the start of the linked list. '!be linked list length field should 
give the total number of element descriptors on the list. 

Elements of memory descriptors comprise the linked list. Each 
element describes the starting address and the length, in bytes, of 
the memory block. 

'!be IOPB and linked list in Figure 8-1 illustrate a Read transfer 
to 6 blocks of memory_ '!be record size in this case is 528 qytes; 
we are transferring 3 records of information. 'lhe 772 transfers 
the first 16 bytes of data from each record to a separate data 
buffer. It scatters the bulk of the data, 512-bytes per record, 
into memory as 3 blocks having 512 bytes each. 

set SGM and execute the IOPB in Figure 8-1. 
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8.4.2 Setting l1J;} .a Scatter/Gather Transfer (continued) 

00 
01 
02 
01 
04 
05 
06 

07 
oe 
09 
01. 

OB 
OC 

OD 
OE 
OF 
10 
11 

12 

1'.3 
14 

15 
16 

17 

18 

19 

SCATTER I GATHER READ COMMAND 

1 6 5 4 J I 2 1 0 
ERRS DONE CHEN SGM COMMAND = 12H 

COMPLETION CODE = OH 
HER CER RLS RLL lMK PEID EOT VPT = OH 

[GC/NR HISD BOT REV DBSY lBSY DRDY ONLN = OH 
SUBFUNCTION = OH 

0 I BHT 0 UNIT = 02H 
LINKED LIST LENGTH I INT LEVEL = 30H 

INT VECTOR = OH 
COUNT HIGH = 06H 
COUNTLOV = 30H 
LAST RECOVERED/IGNORED ERRORS = OH 
COUNT OF RECOVERED/IGNORED ERRORS = 02H 
ACTUAL COUNT HIGH = 01H 
ACTUAL COUNT LOV = 04H 

0 DATA OR LINK ADDRESS MODIfIER = 02H 
PRIO I o I NEXT IOPB ADDRESS MODIFIER = OH 

DATA / LINK ADDR HIGH = OH 
DATA / L INK ADDRESS = OH 
DATA I LINK ADDRESS = OH 
DATA / LINK ADDR LOV = 19H 
NEXT IOPS ADDRESS HIGH = OH 
NEXT lOPS ADDRESS = OH 
NEXT lOPS ADDRESS = OH 
NEXT IOPS A~"RESS LOV = OH 
lOPS CHECKSUM HIGH = OH 
lOPS CHECKSUM LOV = OH 

FIGURE 8-1. SCATrER/GA'lBER mANSFERS 

it 00020H LINK LIST 

00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 

. 

Be. 001 OH 

DAM-0004H 

DAH-OOOOH 

DAl- 1000H 

Be= 0200H 

DAM= 0002H 
DAH .OOOOH 

DAl·ZOOOH 
Be= OOIOH 

DAM-0004H 
DAH=OOOOH 

DAl= 101 OH 
Be= 0200H 
DAM .. 0002H 

OAK-OOOOH 

DAl- 2200H 

Be- 0010H 

DAM-0004H 

DAH-OOOOH 
OAl-l020H 

ec-0200H 
DAM-0002H 

DAH·OOOOH 

DAl-2400H 

8.4.3 112 Operation 

ibe 772 proceeds as if doing a normal read until it starts the data 
transfer into memory. ibe contents of the linked list nOlrl controls 
the DMA processor; it gives the DMA processor the byte count and 
address for each element on the list. The DMA processor takes the 
data out of the FIFO and transfers it to memory as decribed in each 
element on the list. 
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8.5 IJ.1A 'lBROPILE / 'lBRCYl"ILE DEAD TIME 

'!he 772 always transfers IOPBs in 16-bit Word mode; it uses the 
last s~cified values for the throttle and throttle dead tine. 

Host software can set the Throttle Dead Time (TDT) field in the 
Controller Parameters lOPS. '!his value defines the tine that the 
772 waits before attempting to regain control of the bus between 
throttle bursts. There are four valid TOT values. 

1m VALUE 

o 
1 
2 
3 

o microseconds 
3.2 " 
6.4 If 

12.8 " 

TABLE 8-4. '1BROrlLE DEAD TIME VALUES 

8.6 BLACK HOLE 'mANSFERS 

In certain applications, the data to be transferred has to go to a 
single memory location. '!his Single location is usually a graphics 
controller with a single port on the bus. '!he Normal DMA mode 
increments the bus address on each transfer so that the data is put 
into contiguous memory space. When Black Hole Transfers are 
implemented, the 772 does not increment the bus address between 
each data transfer. 

Any transfer that includes a DMA to a single location should have 
BHT set in Byte 5 of the IOPB. '!his causes only the data transfer 
portion of the comnand to not have its bus address incremented. 
'!he IOPB IJ.1A still occurs in Normal mode (i.e., the 772 increments 
the address). 

'!he data address must be properly aligned: word aligned for word 
transfers, and longword aligned for longword transfers. 'lhe 772 
cannot do dynamic mode switching with this option. 

8.7 PRIORITY IOPBs 

'!he 772 processes Priority IOPBs in advance of any other IOPBs in 
its queue. '!his feature works on both a single IOPB and an lOPS 
chain. 
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8.7.1 

8.7.2 

8.7.3 

Executing .a Priori1;¥ .r.om 

To execute a priority lOPS, set PRIO in both the lOPS Address 
Modifier Register and the Next lOPS Address Modifier byte in the 
IOPB. set the rest of the lOPS Address Registers to point to the 
lOPB (do not reset PRIO in the Address Modifier Register when 
loading it). Set AIO as you normally would. 

Executing .a Priori1;¥ Chain 

To execute a Priority chain, follow the directions in 8.7.1. All 
IOPBs in the chain must have PRIO set in the Next lOPS Address 
Modifier byte. 

ill Response .tQ .a Priori1;¥.r.om (Chain) 

lJlle 772 finishes executing the lOPS that is currently active (if 
any). The next lOPS to execute is the priority lOPS (or the first 
in the priority chain). If the 772 starts a chain of priority 
IOPSs, it completes one at a tine until it completes the chain, and 
then goes back to processing the IOPBs in its queue. All IOPSs in 
a priority chain must have FRIO set. 

8.8 lOPS OIECl<SUM 

While debugging the driver, you may choose to append the checksum 
to the lOPS. '!he checkstnn is the Stnn of Bytes 0 through 17 in the 
lOPS, and is expressed as a 16-bit quantity. 'lhe 772 generates a 
checkstnn with the data from the lOPB and compares it to the 
appended checkstnni a miscompare causes a fatal error. If ADD and 
ICS are set, the 772 appends a new checkstnn as it updates the lOPS. 
If you want to disable the checkstnn, the Write Controller 
Parameters lOPS must have a valid checksum. 

8.9 AU'lU1ATIC STREAM.IN3: RThG BUFFERS 

A ring buffer is a multiple-cell data buffer i it comprises two, 
four, or eight cells depending on throughput requirements. Using 
ring buffers helps match disk systans with low transfer rates 
(400-20 kilobytes per second [KBS]) to the tape drive rate so that 
the tape drive always operates in streaming mode. Ring buffers 
reduce the total data transfer tine even at rates lower than 20 
KBSi the same tine savings occur when transferring data from the 
tape drive back to the disk system (See Figure 8-2). 
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8.9 AU'I'Clo1ATIC STREAMThG: RIN; BUFFERS (continued) 

When using ring buffers: 

1. Only empty a buffer when it is full. 
2. Only fill a buffer when it is empty. 
3. During repositioning or stopping, all buffers must be full 

before the next tape operation. 

During a data transfer to tape, if the input rate to the buffers is 
lower than the output rate, the taFE drive outruns the buffers. 
'lberefore, fill all the buffers before the taFE drive starts 
emptying them. Refill all the buffers while the tape drive is 
repositioning. 

When transferring data fram taFE to disk: 

1. Only empty a buffer when it is full. 
2. Only fill a buffer when it is empty. 
3. During repositioning or stopping, all buffers must be empty 

before the next taFE operation. 

HOST 

DISK RING BUFFERS 

FIGURE 8-2. DISK 'ID TAPE 'lRANSFER USDG RDG BUFFERS 
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8.10 cn1MAND PASS 'lHRaJGH 

'lBD 

8.11 INTERHJPl' AT END OF ClIAlN 

IEC prevents the 772 fram interrupting after completing each IOPB 
in a chain. The 772 executes the entire chain and then interrupts 
(using the interrupt level and vector from the first IOPB in the 
chain). If a non-ret~able error occurs in the middle of a chain, 
the 772 returns the remaining IOPBs at the same interrupt vector 
and level as Aborted py Error. The controller completes all the 
IOPBs and interrupts once. It may complete IOPBs at different 
interrupt levels and vectors normally. When IEC is clear, the 772 
interrupts after completing each IOPB (providing the interrupt 
level is not zero). 

8.12 RELEASE rn REXJJEST 

When ROR is enabled, the 772 tests the VMEbus between each throttle 
for other pending bus requests. If another request is pending, the 
772 releases the bus. If there are no bus requests, the 772 
remains bus master. '!he throttle value determines how often the 
772 tests the bus. Using lower throttle values causes the mA to 
slow down; using higher throttle values causes the 772 to test the 
bus less frequently. 
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SECrIOO 10: 772 DRIVE INTERFACE 

10.0 GENERAL 

This section describes the 772 tape drive interface. 

10.1 PERl'OC INTERFACE SIGNALS 

The 772 supports the indust~ standard Pertec-formatted Interface. 
Signal mnemonics may differ from one manufacturer to the next, but 
typically the function of the signal remains the same. This sub-
section defines a matrix of signals. Consul t the manufacturer's 
interface specification for further explanation. 

CABllfi SIGNAL GRaJND DESCRIPTION .llSW.5X m 
.fIN .fIN 

FBY PI 2 1 Formatter BUSy Y 
LWD PI 4 3 Last Word Y 
WD4 PI 6 5 Write Data 4 Y 
GO PI 8 7 Initiate Command Y 
WOO PI 10 9 Write Data 0 (MSB) Y 
WDI PI 12 11 Write Data 1 Y 
SPARE PI 14 13 Reserved Y 
LOL PI 16 15 Load On-line Y 
REV' PI 18 17 Reverse/Forward Y 
REW PI 20 19 Rewind Y 
WOP Pl 22 21 Write Data Parity Y 
WD7 PI 24 23 Write Data 7 Y 
WD3 PI 26 25 Write Data 3 Y 
WD6 PI 28 27 Write Data 6 Y 
WD2 PI 30 29 Write Data 2 Y 
WD5 PI 32 31 Write Data 5 Y 
WRT PI 34 33 Write/Read Y 
LGAP PI 36 35 Long Gap Y 
EDIT PI 38 37 &lit Y 
ERASE PI 40 39 Erase Y 
WPM PI 42 41 Write File Mark Y 
IJ:HR PI 44 43 High Clip Y 
TADO PI 46 45 Transport Address Y 
RD2 PI 48 47 Read Data 2 Y 
RD3 PI 50 49 Read Data 3 Y 
RDP P2 1 5 Read Data P Y 
ROO P2 2 5 Read Data 0 (MSB) Y 
RDI P2 3 5 Read Data 1 Y 
LDP P2 4 5 Load Point Y 
RD4 P2 6 5 Read Data 4 Y 
RD7 P2 8 7 Read Data 7 Y 
RD6 P2 10 9 Read Data 6 Y 
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10.1 PERTEX: INTERFACE SIGNALS (oontinued) 

CASIIE: SIGNAL GRClJND DESCRIPl'ION .wwmm 
~ .m 

HER P2 12 11 Hard Error Y 
FMK P2 14 13 File Mark Y 
10 P2 16 15 PE 10 Burst Y 
FEN P2 18 17 Formatter Enable Y 
R05 P2 20 19 Read Data 5 Y 
EO!' P2 22 21 End of Tape Y 
OFL P2 24 23 Off-line/Unload Y 
~ P2 26 25 Density Status Y 
ROY P2 28 27 Ready Y 
HiD P2 30 29 Rewinding Y 
FPr P2 32 31 File-protect Y 
RS1'R P2 34 33 Read strobe Y 
WSTR P2 36 35 Write Strobe Y 
DBY P2 38 37 Data Busy Y 
HSPD P2 40 39 Speed Y 
CER P2 42 41 Corrected Error Y 
OOL P2 44 43 <i1-1ine Y 
TAD! P2 46 45 Transport Address 1 Y 
FAD P2 48 47 Formatter Address Y 
HISP P2 50 49 High Speed Select Y 

10.2 SPECIAL SIGNAL DEFINITIONS 

Certain manufacturers define tape interface signals differently; 
this subsection lists these special definitions. (Refer directly 
to your drive manual for more information.) 

CDNNEC.PR ~ -> 21: li. l6. J.6. J! 22.:l6. ~ 

CDC 92181 IDL IGAP PEID 
92185 IDL IGAP 'lBRl PEID ~ 

Cipher F880 PEID 
M890 PEID 
M990 PEID 

Fujitsu 2242 IGAP PEID Gffi 

Kennedy 9400 IDL IGAP 1mU ID/ca:; NRZ 
9600 IDL IGAP 1O/ca:; NRZ 

Megatape m'S00 10 
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10.2 SPECIAL SIGNAL DEFINITIONS (continued) 

<XJ\lNECIDR .fIN - > 2l.: II 16: ~ M .fZ:16: .2.6. 

Pertec FS1000 OOL IDL 'lHRl 'IHR2 PEID NRZ 
FS2000 FAULT LOL HIDEN IGAP PEID GCR/DUG 

STC 2920 IDL PEID Grn 

Telex Shamrock DEN PEID Grn 

'!born 9600 OOM IDL HIDEN DBWAP ID/ca; NRZ 
9900 DGM IDL HIDEN DBLGAP PEID NRZ 

10.3 VMEbus INTERFACE SIGNALS 

USED BY 
MNEMJiIC CXJ;ti. .fIN m DESCRIPl'ION 

A01 PIA 30 Y 
A02 PIA 29 Y 
A03 PIA 28 Y 
A04 PIA 27 Y 
A05 PIA 26 Y 
A06 PIA 25 Y 
A07 PIA 24 Y 
A08 PIC 30 Y 
A09 PIC 29 Y 
AlO PIC 28 Y 
All PIC 27 Y 
Al2 PIC 26 Y 
Al3 PIC 25 Y 
Al4 PIC 24 Y 
Al5 PIC 23 Y Address Bus 
Al6 PIC 22 Y 
Al7 PIC 21 Y 
Al8 PIC 20 Y 
Al9 PIC 19 Y 
A20 PIC 18 Y 
A21 PIC 17 Y 
A22 PIC 16 Y 
A23 PIC 15 Y 
A24 P2B 4 Y 
A25 P2B 5 Y 
A26 P2B 6 Y 
KZ1 P2B 7 Y 
A28 P2B 8 Y 
A29 P2B 9 Y 
A30 P2B 10 Y 
A31 P2B 11 Y 
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10.3 VMEbus INl'ERFACE SIGNALS (continued) 

USED BY 
MNEBEIC CXJNN. .fIN TlJ.. OFSCRIPl'ION 

AMO P1B 16 Y 
AM! P1B 17 Y 
AM2 P1B 18 Y Address Modifier 
AM) P1B 19 Y 
AM4 PIA 23 Y 
AM5 PIC 14 Y 

DOO PlA 1 y 
DOl PlA 2 Y 
D02 PlA 3 Y 
D03 PlA 4 Y 
D04 PlA 5 Y 
D05 PlA 6 Y 
D06 PIA 7 Y 
007 PIA 8 Y 
008 PIC 1 Y 
009 PIC 2 Y 
D10 PIC 3 Y 
011 PIC 4 Y 
D12 PIC 5 Y 
D13 PIC 6 Y 
D14 PIC 7 Y 
D15 PIC 8 Y Data Bus 
D16 P2B 14 Y 
D17 P2B 15 Y 
D18 P2B 16 Y 
D19 P2B 17 Y 
D20 P2B 18 Y 
D21 P2B 19 Y 
D22 P2B 20 Y 
D23 P2B 21 Y 
D24 P2B 23 Y 
D25 P2B 24 Y 
D26 P2B 25 Y 
DZl P2B 26 Y 
D28 P2B Zl Y 
D29 P2B 28 Y 
D30 P2B 29 Y 
D31 P2B 30 Y 

STRffiES 

AS* PlA 18 Y Address strobe 
000* PlA - 13 Y Data strobe Zero 
001* PlA 12 Y Data Strobe One 
DTACK* PlA 16 Y Data Transfer Acknowledge 
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10.3 VMEbus INTERFACE SIGNAlS ( continued) 

USED BY 
MNElQ.JIC aJNN. In.. DF.SCRIPl'ION 

CLOCKS 

SERCLK PIB 21 N Serial Clock 
SYSCLK PIA 10 N &y'stem Clock 

l!lA 

BBSY* PIB 1 Y Bus BUSY 
BCLR* PIB 2 N Bus Clear 
BERR* PIC 11 Y Bus Error 

BGOIN* PIB 4 Y 
BGlIN* PIB 6 Y Bus Grant In 
BG2IN* PIB 8 Y 
BG3IN* PIB 10 Y 

BGOcm* PIB 5 Y 
BGlaJT* PIB 7 Y Bus Grant Out 
BG2cm* PIB 9 Y 
BG3aJT* PIB 11 Y 

BRO* PIB 12 Y 
BRl* PIB 13 Y Bus Request 
BR2* PIB 14 Y 
BR3* PIB 15 Y 

INTERRUPl'S 

IRQl* PIB 30 Y 
IRQ2* PIB 29 Y 
IRQ3* PIB 28 Y Interrupt Request Levels 
IRQ4* PIB 27 Y 
IRQ5* PIB 26 Y 
IRQ6* PIB 25 Y 
IR([I* PIB 24 Y 

IACK* PlA 20 Y Interrupt Acknowledge 
IACKIN* PlA 21 Y Interrupt Acknowledge In 
IACKOOT* PlA 22 Y Interrupt Acknowledge Out 
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10.3 VMEbus INTERFACE SIGNALS (continued) 

USED BY 
MNEMONIC CONN. TI2. DFSCRlPl'ION 

MISCEI,TJ\NFXIJS 

l\CFAIL* P1B 3 Y AC Failure 
IWORO* PIC 13 Y Longword 
RESERVED P2B 3 N Reserved 
SERDAT* P1B 22 N Serial Data 
SYSRESET* PIC 12 Y Systan Reset 
WRITE* PlA 14 Y Write 

PaYER 

+5V PlA,P1B,P1C 32 Y +5 VDC 
+5V P2B 1,13,32 Y +5 VDC 
+5V STDBY P1B 31 N +5 VDC standby 
+12V PIC 31 N +12 VDC 
-12V PlA 31 N -12 VDC 
GND PlA 9,11,15,17,19 Y Signal Ground 
GND P1B 20,23 Y Signal Ground 
GND P2B 2,12,22,31 Y Signal Ground 
GND PIC 9 Y Signal Ground 
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25 
48 
25 
39 
24 
25 
25 
33 

lEC •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 35,36 
mI' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 28 
Inhibit Parity On Write ••••••••••••••••••••••••••••••••••••••••••••• 41 
Interrupt At End Of Chain ••••••••••••••••••••••••••••••••••••• 35,36104 
Interrupt Level ••••••••••••••••••••••••••••••••••••••••••••••• 28,66,75 
lOPS Address Registers ••••••••••••••••••••••••••••••••••••••••••• 16,17 
lOPS Olecksmn •••••••••••••••••••••••••••••••••••••••••••••••••••• 31,33 

41,78 
39 
39 
41 
30 
28 

IPaf 
IRER 
IWER 
!.GAP 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ........................................•...................•... 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ................................................................ 

Link List Address Modifier •••••••••••••••••••••••••••••••••••••••••• 
I.U.. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Maintenance Kernel •••••••••••••••••••••••••••••••••••••••••••••••••• 94 
Maintenance Mode ••••••••••••••••••••••••••••••••••••••••••••••••• 94,95 
Maintenance Mode Active ••••••••••••••••••••••••••••••••••••••••••••• 20 
~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 18,94 
~ ................................................................ . 20 

23,30,31 Next lOPS Address ••••••••••••••••••••••••••••••••••••••••••••• 
NIOPS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 30 
NOn-privileged Register Mode •••••••••••••••••••••••••••••••••••••••• 34 
Nor.mal Mode •••••••••••••••••••••••••••••••••••••••••••••••••••••• 48,49 
On-line ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26 
OVerlap Rewind •••••••••••••••••••••••••••••••••••••••••••••••••••••• 35 
CJ\1R. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 35 
PAtS 
PEID 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 24 

Pertec-formatted Interface ••••••••••••••••••••••••••••••••••••••• 12,106 
Phase Encoded ID Burst •••••••••••••••••••••••••••••••••••••••••••••• 24 
Power-up Self Test •••••••••••••••••••••••••••••••••••••••••••••••••• 18 
mIO ...................................................... 17,30,101,102 
Priority lOPS •••••••••••••••••••••••••••••••••••••••••••• 17,30,101,102 
PRQ!.S: ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11 
1mB •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 20,96 
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Register B~ Semaphore •••••••••••••••••••••••••••••••••••••••••• 20,96 
Register Maintenance Mode ••••••••••••••••••••••••••••••••••••••••••• 18 
Release On Request .............................................. 
Ranove lOPS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

35,104 
20,94 

25 
25 

REI'l ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Rewind •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Ring Buffer •••••••••••••••••••••••••••••••••••••••••••••••••••• 102,103 
RIO 
RLL 
RLS 
RMM 
ROR 

· ............................................. . 19,20,35,36,85,94-96 
.....•.•.•....•.................................................. 24 

24 
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35 
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· ............................................................... . · ............................................................ . · ............................................................... . 
RRl'Y' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RSrA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 20 
scatter/Gather •••••••••••••••••••••••••••••••••••••••••••• 23,28,98-100 
Scatter Read Mode ••••••••••••••••••••••••••••••••••••••••••••••••••• 
Select Interrecord Gap •••••••••••••••••••••••••••••••••••••••••••••• 
s::;r.1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Software Interface ................................................... 

49 
41 
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SID ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 41 
Speed Select •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 41 
Status Register •••••••••••••••••••••••••••••••••••••••••••••••••• 19,20 
Subfunction Codes •••••••••••••••••••••••••••••••••••••••••••••••• 26,67 
Superviso~ Access Mode ••••••••••••••••••••••••••••••••••••••••••••• 
SW'ap Byte ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SWap Word ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SWBY 
SWWD 
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Tape Error .......................................................... 

34 
40 
40 
40 
40 
24 

Tape Speed •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 68 
'!Dr ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34,101 

36 
36 

'ltIR.O •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
'1brottle .......•.....................•...•...................•...... 
Throttle Dead Time •••••••••••••••••••••••••••••••••••••••••••••• 
'DI)D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Transfer Mode ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

34,101 
33 
33 
84 ............................................................ Tutorial 

Unit Number ....................................... 12,15,28,55,66,75,81 
Unit Select ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
'WPI' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Write Retry ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Write Wait for DMA •••••••••••••••••••••••••••••••••••••••••••••••••• 
Write-protect ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WRI'Y' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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