














































































































































XYLOOICS 772 Tape Controller User I s Manual 

5.7.1 Eegd Parameters Subfuoction Codes (continued) 

�~� Description 

20 READ DRIVE PARAMETERS: returns the drive parameters 
written qy the last Write Drive Parameters cammand for the 
uni t selected, and the !RAM checksum. 

01 

02 

READ DRIVE PARAMETERS 

03 �~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
04 �~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
05 

06 

07 �~�~�~�~�~�~�~�~�m�f�f�l�~�~�~�~�~�~�~�~�~�~�~�~�~�~� 
08 �~�~�m�m�~�~�m�f�f�i�~�~�~�~�~�~�~�~�f�f�i�f�f�i�~�~�~�~�f�f�l�f�f�l�~� 

OA 

OB �~�~�~�~�~�~�#�f�f�i�m�#�~�~�~�~�~�a�H�~�~�~�~�~�~�~�~�~�~�4�m� 
OC 

OD �m�t�t�m�f�f�i�m�m�f�f�i�*�m�f�f�i�m�m�f�f�i�*�'�~�~�~�~�~�~�~�~�~�~�~�m�#�~�#�f�f�i�~�#�f�f�i�~� 
OE 

OF 

11 

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

14 

.1 �~� 

16 

17 

18 

19 
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5.7.1 Eea.Q Parameters Subfuoction Codes (continued) 

~ Description 

40 READ SENSE BYTES: returns drive-specific status and 
diagnostic information to a host memory buffer specified in 
the lOPB. lJl1is conmand is similar to the Read comrrand 
format in that it requires a byte count and buffer address. 
Consult your drive manufacturer's rr.anual for the number of 
bytes returned and their definitions. 

41 READ EXTENDED SENSE BYTES: this conmand is almost 
identical to the Read Sense Bytes commands, except the tape 
drive provides more information. lJl1is comrrand is mainly 
used for diagnostic purposes. 

READ SENSE / READ EXTENDED SENSE 

00 U+ffi~~~FHHi~~~ 

01 

03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 r-----r=~==~~~~~~----~~~~~~~~~ 

07 ~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~ ________ ~~~~~~~~~~~~,-________ ~ 

OB mrrmmmrrmmmrrmmffiffimmm=.~~~~~~ffiffiITfflmmmrrmm~mm~ 
OC ~~~~~~~~~~~~~~~~~~~~~ffiW~ 
00 fW~ww~ww~~~~~~~~~~~~~~~~~~ 
OE ~=~ ___ _ 
Of """~~~7""?7"" 

10 ~~~~~~~~~~~~~~~~~~~~~~~ 
11 

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

14 

15 

16 

17 

18 

19 

Required 
For Execution 1IIIIIIIIIIIIIIIIIIIlllllllllllllllliili ~ ~ ~ ~ ~~: ~I y /111 "" 1111 "III "" 

Returned 
Vlllue 
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5.8 EXTmDED WRITE 

5.8.1 

'!his command controls three separate Write functions: Write File 
Mark, Erase, and Write Continuous. IJhese functions r~re 
different roPB formats. Section 5.8.1 explains these functions and 
follows with roPB diagrams. 

Extended Write Sllhfuoction Codes 

~ Description 

20 WRITE FILE MARK: the 772 issues a Write File Mark command 
to the tape drive. File marks are special records that 
logically group data records on tape. Host software should 
write at least one file mark (preferably two) at the 
logical end of tape. (Write File Mark uses the count field 
to specify the number of file marks to write.) 

WRITE FILE MARK 

00 J.U;j:j~~+I+I+I~ 

01 ~~~~~ffi*~~~~~mm~~~~¥ffi~~~~~~ 

02 ~~~~~~~~~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 

06 ~7.0~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~ 

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

09 ffim~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~mm~~~~ 
OB ~~~~~ffiffi~ffiffi~~~~~~~fflffiffiff~~~~~~ 

OC mffi~ffiffi~~~~~~~~~~~~~~~~~~~~ 
00 fWmw~~wwwr~ww~~~~~~~~~~~mwmw~ 
OE ""'==::-'1" __ _ 
OF ..,..==::....&. __ _ 

10 r-------------~~~~~~~~~L-----------~ 
11 ~------------~~~~~~~----------~ 
12 r--------~~~~~~~~~------~ 
13 

14 

15 

16 

17 

18 

19 
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5.8.1 Extended Write Subfuoction Codes (continued) 

~ DescriPtion 

21 ERASE: the drive erases 3-ioches of ta~ per cornm:md. The 
only rOPB parameters ERASE requires are the Coourand and 
Subfuntion Codes. Use this oornmand to erase over bad tape 
when write retries are not enabled. 

ERASE 

01 

02 ~~~~~~ffffi~~~~~~*W~~~~~~~~~~~~ffi 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~ci¥ciZ~~~~~~~~~~ 
05 ~ ____ ~~========~==~~ __ ~~~~~~~~~~~ 
06 ~n77.0~~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~ ______________ ~~~~~~~~ ______________ ~ 

09 I REQUESTED COUNT LOW I 

OA 

OB 

OC 

OD 

OE 

OF ~==-...L.. __ --Ili 

10 ~ _____________ -=~~~~~~~~~ ______________ ~ 
11 

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

14 

15 

16 

17 

18 

19 

Velue 
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5.8.1 Extended Write SUbfunction Codes (continued) 

.CQQe. DescriPtion 

40 WRITE OONTINtnJS: allOlrls the 772 to write 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, it decodes the 
next lOPS, and begins the data transfer without letting the 
tape drive write an interrecord gap (the 772 never, sends 
the Last Word signal to the tape drive). The FIFO empties 
if software fails to supply the next IOPB address in tine 
for the 772 to deoode it and IJJIA data to the FIFO. At this 
point, the 772 writes an interrecord gap which effectively 
treats the last Continuous c::omnand as a standard Write (and 
a Continue Reload error occurs) 7 in normal operation, 
terminate Write Continuous with a standard Write oammand or 
a Continue Reload error will occur. Xylogics rec:omIl.EIlds 
inplementing a circular buffer scheme to compensate for the 
large amount of nenory this feature requires. 

WRITE CONTINUOUS 

lZ~~~~~~~~~~~~~~~~~~~~ 
13 ~~~_~ ~~~~~i!ffi 
14 ti 
15 

16 

17 

18 

19 

Rev. B. August 15, 1987 61 



XYL(X;ICS 772 Tape Controller User I s Manual 

5.9 

5.9.1 

EXTENDED READ 

Extended .BeaQ SubfUDction .CQQe 

~ pescription 

40 READ CXN1'mroJS: allows the 772 to read 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 oount must be even. When the 772 
canpletes the byte oount of the first lOPS in a chain, it 
deoodes the next lOPS, and begins the transfer where the 
first transfer left off. If software fails to suppiy the 
next lOPS in tine for the 772 to deoode it, the FIFO 
overflows with data from the tape reoord, and a Continue 
Reload error QCcurs. 'lerminate Read Continuous with a 
standard Read command or a Continue Reload error will 
QCcur. Using a circular buffer scheme helps canpensate 
for the large memory this feature requires. 

15 

16 

17 

18 

19 

READ CONTINUOUS 

';~::<lli:;:::~; 
~ii:i:i;l;::i:i;l; 
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5.10 DI~IQ; 

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

5.10.1 piagnostic Subfuoction Codes 

~ Description 

00 SELF TEST: the 772 executes the on-board Self Test code1 
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 mmfflfflmmmmfflfflfflmmrnmm~~~~~~~~~ffifflffiffi~~~ 
01 

02 ~~~~~~~~~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 r-----~~~~~~~==-L----~~~~~~~~~ 
06 ~~~~~~~~~~~~%C~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~ 

08 r---------------~~~~~~~~------------~ 
09 r-----------Ir.~~~~~~~~~~----------~ 
OA 

OC r---------------~~~~~~~--------------~ 
OD (---~~--_r----~~~~~~~~~~~------4 
OE 

OF ~~~--~~-.~~~~~~~~~~------~ 
10 r-------------~~~~~~~~~----------~ 
11 

12 r-------------~~~~~~~~~----------~ 
13 r-------------~~~~~~~~~----------~ 
14 r---------------~~~~~~~~------------~ 
15 ~ __ ------------~~~~~~--------------~ 
16 ~-------------r.~~~~~~=!------------~ 
17 

18 

19 
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5.10.1 Diagnostic Subfunction Codes (continued) 

~ Description 

40 IOOPBACK TEST: issued to the taI;e drive formatter as a 
Write cannand, but the taI;e is not written. 'Ihe data 
received is routed through the write logic of the drive 
formatter, back through the read logic of the tape drive 
interface, and then back to the read logic of the 772. The 
772 checks the parity of the read data, but does not store 
it. Use this taI;e drive diagnostic to check the 
formatter's read and write functions. Only certain tape 
drive manufacturer's support this command. 

LOOPBACK TEST 

07 ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

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

09 ~ ____________ r=~~I~R~EQ~U~E~S~T~ED~C~O~U~N~T~L~O~W~I~~ ____________ ~ 
OA 

OB 

OC 

OD 

OE 

OF 

10 ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
11 

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

14 

15 

16 

17 

18 

19 

Rev. B. August 15, 1987 64 



mrorcs 772 Tape COntroller User I s Manual 

5.10.1 Diagnostic SUbfunction Codes (continued) 

~ Description 

41 SEaJRITY ElW3E: the drive erases the entire length of tape 
to EOT; then software must issue a Rewind canmmd. 'Ibis is 
camnonly used to erase a tape that has old data or to 
retension the tape on the tape reel.. 

SECURITY ERASE 

00 J.I+R~AA+~FtIttI~ 

01 

02 ~~~#ffi~~mffi~~tm~~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~-----r~==~==~~~~L-~--~~~~~~~~~ 
06 

07 ~~~~~~~~~~~==~==~~~~~~~~~~~~ 

08 

09 

OA 

OB ~ ________ ~====~~==========~~;;~ __________ ~ 
OC 

00 r---~~---r--~~~~~~~~~~~~-----1 
OE 

OF !-===-.L.. __ -I 

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

12 r-------------~~~~~~~~~~----------__4 
13 

14 

15 

16 

17 

18 

19 
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5.11 MORl' 

'Ihe 772 aborts IOPBs py unit ntmlber and interrupt level. '!he IOPB 
must speci~ which unit ntmlber and interrupt level to abort. '!he 
772 returns all IOPBs chained or queued with an Abort By Canmand 
error; it does not abort the IOPB currently in process. Use this 
camrnand when error reoove~ procedures fail to clear a hard error 
condition. 

00 m.\:i~~~~W~ 

01 

02 

03 

ABORT 

05 r-----~~==~~~~==~L-~--~~~~~~~~~ 
06 

07 

08 

09 

OA 

OB 

OC 

OD 

OE 

OF 

I REQUESTED COUNT LOW I 

I ACTUAL COUNT LOW I 

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

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

14 

15 

16 

17 

18 

19 
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5.12 SET DRIVE PARAMETERS 

'Ibis camnand allows you to change a single drive p:lrameter, via 
Subfunction Codes, without having to set up all p:lrameters as in 
the Write Parameters camnand. ']he Subfunction Codes use the 
p:lrameter information already present in the !RAM that were 
initially written with the Write Drive Parameters Command. 

SET DRIVE PARAMETERS 

03 ~~~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~~cz~~~~~~~~~~ 

os ~-----r~==~~~~==~~----~~~~~~~~~~ 
06 ~ry?7.077.~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~~~ 

OB r---------------~~~~~~~~--------------~ 
09 ~ __ ----------r=~I~~~E~Q~UE~S~T~ED~CO~U~N~T~L~OW~I~=1------------~ 
OA 

OB r---------~====~=.§~=§~~§=~==~----------~ 
OC 

OD 

OE 

OF 

10 r---------------~~~~~~~~~=-------------_1 
11 

12 r-------------~~~~~~~~~~----------__1 
13 

14 

IS 

16 

17 

18 

19 
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5.12.1 ~ Drive Parameters Subfunction ~ 

~ Description 

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

42 SET I.DiJ 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 lOPS must 
be set for this feature to work. The definition of low 
densi ty is manufacturer-dep::ndent. 

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

'!he following Subfunction Codes select combinations of tap:: sp::ed 
and interrecord gap length. ~ical tap:: sp::eds are combinations 
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 tap:: sp::eds. 
Normal interrecord gap length (IRG) is a function of the density 
selected. For example, 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. 

~ DescriPtion 

48 SET LCM SPEED AND NOR-W. GAP. 
49 SET HIGH SPEED AND NOmAL GAP. 
4A SET LCM SPEED AND LON; GAP. 
4B SET HIGH SPEED AND LON; GAP. 

'!he Set BPI conmands use the values written into the !RAM fran the 
last Write Drive Parameters command. 

.~ 

44 
45 
46 
47 

DescriPtion 

SET 800 BPI. 
SET 1600 BPI. 
SET 3200 BPI. 
SET 6250 BPI. 
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5.13 <nlMN:ID PASS 'lHRClJGH 'ID DRIVE 

'Ibis oamnand allows the 772 to support any manufacturer I s method of 
selecting a feature. The 772 allows you to directly interface the 
tape drive canmand lines. 

COMMAND PASS THROUGH TO DRIVE 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

OC 

00 

OE 

OF 

10 
0 

11 
0 

12 
0 

13 
0 

14 

15 

16 

17 

18 

19 

Required 1!i!:iiiHH:i!::i:!iiH!i!i!%i!i!] Optionelly 111111111111111111111 Returned 
For Execution }iim!i!!Hi!i!iiim!iiiiim:l:l:~ Required ..................... Velue 
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SECrICIf 6: ERROR PROCFSSIt17 

6.0 GENERAL 

'!his section describes how the 772 handles error oonditions and 
suggests error reoovery procedures for the device driver. 

6.1 ERROR REPORl'OO 

6.1.1 

'!he 772 posts assorted controller and tape drive status information 
in each canpleted lOPS. After successfully canpleting a oomnand, 
the 772 ally up]ates Bytes 0 through 3 if Auto-update (ADD) is 
clear. Byte 0 indicates whether the oontroller canpleted the 
cannand and/or whether an error occurred. Byte 1 oontains a 
Canpletion Code. Bytes 2 and 3 contain tape status information. 
If an error occurs, the 772 updates the entire IOPB, regardless of 
ADD's status. When the 772 reports an error in the Canpletion 
Code, do not assune that the reported error is the only failure 
that occurred. Bytes 2 and 3 contain additional error and status 
information that is useful in reoovering fran the error. Depending 
on the type of cannand, the TI2 updates other parameters upon 
canpletion, i. e., actual count, data address, etc. 

'!he 772 issues an interrupt (if enabled) after canpleting a 
cannand. Cleek the Fatal Error (FERR) bit in the CSR. If FERR is 
set, the oontroller probably did not lEA the cannand properly 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 canpleted c:anmand. Determine if the 772 
executed the lOPS (J:X:m:), and if an error occurred (ERR). If ERR 
is set, read the Canpletion Code and two Tape Status I:::!ttes, and 
execute the ~opriate recovery procedure. If ERR is clear, you 
still might want to examine these I:::!ttes to knQi the non-error tape 
status (i.e., Bar, PEID, etc.) • 

.!Om ~ ~ (Status Byte 1) 

Calq>letion Codes follow a oonvention that indicates the action 
required by the software driver (some Canpletion Codes indicate the 
need for manual intervention). '1he upper nibble of the Canpletion 
Code I:::!tte is the recovery code and the lower nibble is the actual 
error code (see Table 6-1). Table 6-2 lists the Canpletion Codes 
(all codes not listed in this table are reserved). 
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6.1.1 .IOm ~ ~ (Status Byte 1) (continued) 

RecovetY .CQQe 

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

RecoyetY Procedure 

No Action - Status Only 
Non-retryable Progranming Error 
Successfully Recovered Soft Error 
Hard Error - Ret~ 
Hard Error - Reset and Ret~ 
Hardware Error 
Miscellaneous Error 
Requires Manual Intervention 
You're Lost 
Reserved 

Table 6-1. Recove~ Codes 

Action .CQde (Hex) Description 

No Action / Status Only 00 SUccessful Canpletion 

Non-retryable Programming 
Errors 

Successfully Recovered 
Soft Errors 

Hard Errors - Ret~ 

10 
11 
12 
13 
14 
lC 
IE 
21 

30 

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

Density Change ~ Not At BOT 
illegal Paraneters Canbination 
Cont. and. CW .AcXlr. or Byte Count Error 
Count Zero 
illegal Coounand 
illegal Scatter/Gather Length 
Next IOPB Address Aligmnent Error 
illegal Black Hole Transfer Address 

Cor rected Data 

Hard Tape Error 
End Of Tape Detected 
File Mark Write Fault 
~ration Timeout 
[MAC Timeout 
Tape Parity Error 
FIFO Buffer Parity Error 
Record Length Long 
Record Length Short 
Data Late Detected 
Fatal [MAC Error 
VMEbus Error 
Continue Reload Error 

Table 6-2. SlmnaIy of canpletion Q)des 
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6.1.1 .mm .Bl!te ~ (Status Byte 1) (continued) 

Action .CQde (Hex) Description 

Hard Errors -
Reset and Retry 

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

Hardware Error - No Retry 

Miscellaneous Errors 

Requires Manual 
Intervention 

You're Lost 

71 

81 
82 
83 

90 
91 

AD 
AI 

Firmware Failure 

]RAM Checksum Error 
IOPB Aborted By Canrrand 
IOPB Aborted b¥ Error 

Tape Reel Write-protected 
Drive Off-line 

Reverse Into BOI' 
File Mark Detected On Read 

Table 6-2. Stmnary of CClDpletion Codes (continued) 

6.1.1.1 Completion Code Descriptions 

Qode(H) Description 

00 SUCCESSFUL mMPLETION - Not an error; indicates the 
canmand is complete and the IOPB may be removed from the 
queue. 

10 DENSITY ~E IDT AT BOI' - Software attempted to change 
the drive density and the drive was not at Bar. Rewind 
to Bar and retry density change canmand. 

11 ILLEGAL PARAMETERS rumINATION - Software attempted to 
set conflicting controller or drive parameters. 

12 CDNTINUE CDOO\ND ODD ADDRESS OR BYTE cruNl' ERROR - An 
odd mA address or b¥te count was used with the Read 
and/or Write And Continue comnand. 

13 <XXJNI' ZERO - Software issued the 772 an IOPB that 
required a non-zero count, but the count was zero. 
Position canmands require a valid count. 

14 ILLEGAL CCJ.1MAND - '!he Cannand or Subfunction Code is not 
valid. 
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6.1.1.1 Canpletion Code Descriptions (continued) 

Code 'H) Description 

Ie ·ILLEGAL SCATl'ER/GA'lHER LEm'lH - '!he total byte count of 
each elenent in the link list does not match the total 
number of requested bytes (IOPS byte count). 

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

21 u.rmAL BLACK HOLE TRANSFER ADDRESS - During 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 <DRRECl'ED DATA - '!he tape drive error correction 
hardware corrected a single track error during a Read 
command. ibe 772 sets ERR, blt does not stop IOPB 
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 DETECl'ED - An EOT marker was passed in the 
forward direction. It is possible to write or read data 
beyond EOT. 'Ibis status renains valid for all subsequent 
commands in the forward direction. The 001' bit in Status 
Byte 2 remains set for any operation beyond 001'. 

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

43 OPERATION TIMEWT - '!he 772 did not canplete the 
requested operation within the DBSY timeout window. 

44 IJmC TIMEOJT - '!he 772 IJmC controller chip did not 
canplete its operation within its timeout. Host memory 
(lJI'ACK) may not have respomed in time. ibis error only 
occurs if EI1I' is set with a Write Controller Parameters 
command. 

45 TAPE PARITY ERROR - '1he 772 detected a tape parity error 
during a Read or Write operation. 

46 FIFO BUFFER PARITY ERROR - ibe transfer failed; the 772 
detected a blffer parity error. 
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6.1.1.1 CooIpletion Code Descriptions (continued) 

Code (H) Description 

47 REXDRJ) LEN;'lH I...CN; - '!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 REXJ)RJ) LEl'G'lH SHORr - '!he record read was shorter than 
the requested record byte count; the 772 only uses pirt 
of the read buffer. 

49 DATA LATE DETECl'ED - '!he 772 FIFO buffer overflowed 
during a Read or underflowed during a write comnand. 

4A FATAL DmC ERROR - '!he II4l\.C stopfed for no appirent 
reason. '!he 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 
timer if either DSl* or 080* remains active on the bus 
and IJl'N:K* does not go active for longer than the 
allotted time. 

4C Cll\lTINUE RELOAD ERROR - During a Read/Write Continuous 
oferation, the next lOPS did not reach the 772 in time to 
reload the tape byte counter. '!he 772 canpletes the 
former 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 Tafe error. 

61 DRIVE WI' REN>Y - '!he 772 did not receive the Drive 
Ready signal fran the selected tafe drive. 'lhe drive 
cables may be inproperly connected. 

71 FIRf.WARE FAILURE - Flag settings or counter values are 
inconsistent with the firnware routines being executed. 

81 !RAM QJE(XS(JM FAILURE - '!he calculated checksllU fran the 
!RAM and its stored value did not match during the Self 
'lest or read paraneters oannand. '!he piraneters that are 
in error are not necessarily in the paraneters read by 
this lOPS, they nay be elsewhere in the IRAM. Recheck 
all the progrannable paraneters. Any write piraneters 
carmand resets the checkslllt, and any subsequent read 
parameters will be error free. A soft bit in the IRAM, 
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 Completion Code Descriptions (continued) 

Code (H) DescriPtion 

82 IOPB ABORl'ED BY <Xl4MAND - An Abort command terminated 
the IOPB. 

83 IOPB ABORl'ED BY ERROR - '!he 772 aborted the IOPB(s) 
because the previous IOPB errored. '!his code returns all 
IOPBs and IOPB addresses for the unit number and 
interrupt level currently in the command b.lffer. All 
further AlO requests are blocked until the 772 returns 
all aborted IOPBs. 

90 TAPE REEL WRITE-PROrFO:'ED - A Write operation was 
attanpted on a write-protected tape. Install the write 
enable ring and try again. 

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

AD RE.VERSE INTO BOT - A BOT marker was detected while 
moving in the reverse direction; tape motion ceases. 

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

6.2 REXDVERY PROCEIXJRES 

6.2.1 

6.2.2 

'!his section describes the Completion COdes and recovery procedures 
in detail. See Section 5 for code mnnbers. 

Nonrret~e Programming Errors 

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

SuccessfullY Recovered~ Errors 

'!he 772 sets ERR for this class of error, b.lt does not stop IOPB 
chaining. '!hese are status codes only and typically do not require 
any action. '!hese errors are related to the tape media; you may 
want to log them as they may indicate a developing media flaw. If 
retries are enabled, B¥te B contains the actual number of retries 
necessary to correct the defect. 
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6.2.3 .~ Errors ReQuiring 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 tines 
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 c:x:rnmand (which erases three inches of tape), and retries the 
Write. '!he controller repeats this sequence four tines, 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 
canmands until the error is erased (see Figure 6-1). (Use this 
procedure if retries are not enabled.) '!he 772 "sees n an erased 
section of tape as an inter record gap; it is programner­
tr ansp:lrent. 

sa=1WARE ISSUES ERASE CClII1MANDS 

772 RETRIES 4 TIMES. EACH "E" 
REPRESENTS 3 INCHES a=TAPE. 

• 

SCFTWARE ERASES OVER 
BAD AREA AND WRITES 
RE<XR:>Sl..CCESSFU1l. y 

Figure 6-1. Write Error Beyond Retry 
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6.2.3.2 End of Tape Detected 

'Ibis is one of the lowest priority Canpletion Codes; there is also 
a bit that indicates EDT. EDT 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
inately 25-feet of tape remaining after EDT on which you can 
record, only a small number (and size) of records can be handled. 
Be careful, the 772 cannot keep you fran rtmning off the end of the 
tape reel. Although the 772 reports an error when it encounters 
EDT, it completes the entire transfer (which means your record is 
straddling the EDT marker). Once past EDT, the 772 completes any 
camnand successfully (lIDless another error corx1ition occurs) with 
an EDT error status. Since EO'!' 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 o~ration can be 
retried up to four times ~ erasing. Retry failures are unlikely, 
unless the media is in very poor corx1ition. 

6.2.3.4 Operation Timeout 

An Operation Timeout indicates that the signal Data Busy (DBSY) 
fran the tape drive did not go active within the controller's set 
time ~riod. Retry the operation. If the same error occurs, it is 
possible that the ~ drive is malfunctiOning. Most non-cached 
tape drives time out DBSY within .25 secorx1s; if an Operation 
Timeout occurs with this type of drive it is likely the drive has a 
problan. Tape drives with cache memories can also cause this 
error. 'lhese drives delay Data Busy when flushing the cache or 
utilizing retry algorithms, causing the 772 to time out. Setting 
the 772 Data Busy Timer to a higher value avoids this condition. 

6.2.3.5 DMAC Timeout 

The 772 DIA controller timed 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 

':ale tape drive reported that one of the bytes of data transferred 
was bad. ':ale 772 completed the entire transfer but the data 
integrity is sus~ct. 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 ~rsists, try cleaning the tape drive heads. 

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

6.2.3.7 FIFO Parity Error 

':ale 772 detected a p:trity error during a data transfer to or from 
the FIFO buffer; it completes 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 i¥te count issued in the comnand. The 772 
can report this error in both the Canpletion Code and Tape Status 
Byte 1 (RLL). Since the 772 only transfers the requested number of 
bytes, you must reread the entire record. First, J;X>sition the ta~ 
to the beginning of the record with a Skip Record Reverse command. 
Next, readj ust the i¥te count to the maximum allowable byte count 
because you may not be sure of the record's size. Issue the 
canmand, and expect to get a Record Length Short error (make sure 
no other error occurs). '!he 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 snaller than the byte count issued in the command. '!he 772 
can report this error in both the Canpletion 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. 
IJ.his 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 a.tA was unable to keep up with 
the tape drive's data rate. The entire record must be reread if 
this error occurs: position the tape to the beginning of the 

. record with a Skip Record Reverse camand, then reissue the Read. 

During a Write operation, this error indicates that the 772 FIFO 
buffer unde rf lowed. 'Ibis means the 772 received a Write command, 
but the data fran nenorydid not arrive in the FIFO, and the tape 
started 1 in this case, set the Write Wait IJtlA (WWD) bit with a 
Write Controller Paraneters command. Setting WWD 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 
time (before the FIFO emptied). Either way, the 772 writes sane 
data to t~, requiring a Skip Reverse before retrying the Write. 

If this coooition persists, there is a bottleneck occurring on the 
D1A. This happens if the 772 IJ.1A throttle value is too snall, or 
if other a.tA devices tie up the bus. 

6.2.3.11 Fatal DMAC Error 

The 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 
coOOition, 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. '!he bus 
transfer did not complete because the Address, or Address Modifier 
was wrong (no memory at the address sp:cified), or a longword 
transfer was attanpted to word memory. Retry the operation. If 
the condition p:rsists, issue a Controller Reset and retry. If a 
Controller Reset does not clear the condition, then a systan reset 
is necessary or sane other piece of systan hardware is failing. 

6.2.3.13 Continue Reload Error 

6.2.4 

Software I S inability to keep' cornrrands coming in before they are 
necessary causes this error. '!he 772 treats the last successful 
Continuous cammand as a standard read or write. This error should 
not occur if Continuous cornrrands are prop:rly chained or queued. 

~ Errors ReQuiring Reset ~ Ret~ 

6.2.4.1 Drive Fault 

Certain drive manufacturers report this error; the tape drive is 
reporting a malfunction. Issue a Drive Reset command and retry the 
op:ration. If the error p:rsists, consult the drive manual for 
possible causes and diagnostics to run. 

6.2.4.2 Drive Not Ready 

The selected tap: drive is not ready. Issue a Drive Reset comnand 
and retry the operation. If the condition p:rsists, verify the 
drive is loaded, on-line, and that the cables are good, and 
co~ed properly. 

6.2.4.3 Firmware Failure 

Retry the operation. If the error ~rsists, it is possible that 
the EPRCM firmware is corrupt. 

6.2.5 Miscellaneous Errors 

6.2.5.1 !RAM Checksum Error 

If this error occurs during a Read Controller or Read Drive 
Parameters oommand, 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 p:rsists, the !RAM may 
require replacement. 
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6.2.5.2 lOPS Aborted b¥ COmmand 

'!be 772 aborted the lOPS by camnand. For example, software may 
determine that a particular Unit Number is continuously failing and 
terminate any further conunands to that unit. 

6.2.5.3 lOPS Aborted b¥ Error 

6.2.6 

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

You Ire .LQat 

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 

'!be BOl.' marker was encountered during a Reverse conmand other than 
Rewind. Tape JOOtion 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 une~cted File Mark was detected during a Read or Space Records 
camnand. r.t>st likely, you did not know how many records were in a 
particular file. No retry is necessary. 

6.3 lGIDRIN3 ERRORS 

Certain applications require ignor ing errors when Reading or 
Writing data. 'lYPica1ly, this is done in real-tine data collection 
applications where the controller and software do not have the tine 
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 oommands. The 772 reports the number of errors 
encountered in a record in special byte fields if AUD is enabled. 
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6.4 FATAL ERROR CODE DESOUPrIONS 

EO 

El-EF 

FO 

FI 

F2 

F3 

F4 

FS 

F6 

Description 

!RAM omasuM FAILURE - 'lhe !RAM checksum did not 
match the expected checksum following bus 
initialization. 

PGlER-UP SELF TEST - '!he 772 failed the Power-up Self 
Test. See Section x.x. 

lOPS ClIEa<suM MIS<niPARE - 'lhe generated checksum did 
not match the ~nded checksun. See Section 8.8. 

IOPS lJo1A FATAL - '1he 772 did not canplete the lJo1A 
within the prescribed tineout ~riod. 

IOPS ADIm'SS ALIGNMENT - '1he IOPB address did not 
start on a 16-bit boundary. 

FIRKVARE ERROR - Flag settings or counter values are 
inconsistent with the fimware routines being executed; 
the IOPB cannot lJo1A the appropriate error status. 

CABLE TEST FAILURE - '1he loqi>ack cable test failed. 

rr.T.FX2AL MAINrENANCE K>DE TEST NtJ-]BER - '1he c:xxnnand is 
invalid, or the Maintenance mode jlJ[[lp!r is not in. 

ACFAIL ASSERl'ED - '1he VMEbus signal ACFAIL is 
asserted, causing the 772 to stop. Cbrrect the problem 
asserting ACFAIL and then reset the 772. 

6.S ERRORS DtJRIH; CEAINED OR QUEUED OPERATIONS 

'!be 772 handles chaining and queueing errors in the same manner. 
If an error occurs, all further IOPSs are marked with Abort On 
Error. 1D.i further action de~nds on your retry algor ithms. 

6.6 J\BO:RTJH; 

Abort oanmands and Abort errors inhibit AlO processing; no further 
IOPSs can be added to the queue. 'lhe 772 processes the AlO queue 
normally, rut aborts IOPSs that are on the same drive at the abort 
interrupt level; it marks these IOPBs as aborted by canm:md or 
aborted by error. '1he 772 re-enables AIO processing after 
canpleting the AlO queue and the main lOPS chain. 
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6.7 !RAM QIE(l(S(JM 

Each tine the 772 executes a read parameters oanmand, it canpares a 
generated checksum with the stored checksum. '!his checksum 
encompasses the area that contains all the parameters, not just the 
ones being read. Mlen this error occurs, the cbecksll11S did not 
match; rewrite or check all the parameters. Arr:i write parameters 
cannand generates and stores a new checks un. 

6.8 ERROR REPORl'OO HIERARCliY 

Figure 6-2 illustrates the 772 fiDmWare error checking path{s). 

OMA OF UNK LIST 

\MR.S8'R:R 
FATALI:M<IC~ 
UEG. SCAT.GAT I.JIGTH 
<XDACUESS? 

Figure 6-2. Error Reporting Hierarchy 
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SECrIOO 7: A 'lU'lORIAL IN PROORAMMJK; mE 772 

7.0 GENERAL 

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

7.1 ID OPERATION (OOP) 

The OOP command allows you to beoome familiar with the 772 
programming interface. 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

DB 

DC 

00 

DE 

OF 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

NOP 
7 6 5 4 3 2 1 0 

ERRS ~ imCHENI!!! ! SGM! WW COMMAND CODE = 0 % ;0~ 

11111111 11111111 11111111 COMPLETION CODE !IIIIIIII 11111111 1111: 

HER CER RLS RLL 1'FMi( PEID ~T WPT 

GClNR ~ BOT ~ DBSY ~ DRRDY ONLIN 

~S UBFUNCTION CODE =oo~ ~ ~ 
0 ! BHT! 0 ! UNIT I 

I LINK L 1ST LENGTH I ~INTERRUPT LEVEL ~ 

'l////~INTERRUPT VECTOR ~ 
I REQUESTED COUNT HIGH I 
! REQUESTED COUNT LOW! 

I LAST RECOVERED/IGNORED ERRORS I 
I COUNT OF RECOVERED/IGNORED ERRORS I 

I ACTUAL COUNT HIGH I 
I ACTUAL COUNT LOW I 

0 !DATA OR LINK ADDRESS MODIFIER! 

,mlpRIO I:'W 0 ,iji;,iiiH,iiiiiiHiiiiW@iiil NEXT IOPB ADDRESS MODIFIER ,'ii":')/'" 

I DATA OR LINK ADDRESS HIGH i 
I DATA OR LINK ADDRESS I 
~TA OR LINK ADDRESS I 

I DATA OR LINK ADDRESS LOW ! 
..................... ... ' .... ' .....•..•................. )'1 NEXT lOPS ADDRESS HIGH 1)/ ......•..... .. ' 
».>INEXT 10PB ADDRESS I .............. 

> .... ........ » INEXT lOPE A:;0RESS i 

• 
.•.... ·.·.../1 NEXT IOPB ADDRESS LOW I .' 

i?;,.·< ............ (.;. .• •·•· ... ,,"'IIOPB CHECKSUM HIGHt (,;' ···· .... ·.i.·.,.·.·.· •.. ·.L ... _ "t. 
1.>'/.")>:':')'/ IOPB CHECKSUM LOW I·HiL.·· .•••. , .•..•..•..... .. ' 

ReqUired 
For Execu\1on ,-----,I ~~~~~~:~lY 1II1111111111111111!! 

Returned 
Volue 

Figure 7-1. sample OOP IOPS 
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00 40 

00 00 

00 04 

00 113 

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 1m. M .IO.m 

First, allocate sp:l.ce in host memory to store the lOPB. 'Ibis 
allocation is a function of the operating system or the currently 
executing program. Next, set up the lOPB to execute a sirrple NOP 
comnand (see Figure 7-1). 

The lOPB is nOll in host memory. Point the 772 to the lOPB by 
loading the lOPB address and address modifier into the ap~opriate 
772 registers. Make sure the address canpensates for any memory 
mapping that may be done between virtual and physical addressing in 
your system. '!he 772 looks for the lOPB at the physical address to 
which the registers point. 

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

Starting the Qperation 

The 772 now points to the roPB in host memory. Setting the AIO bit 
in the CSR directs the 772 to process the roPB. 

m Operation 

At this point, the 772 J;erforms the following functions: 

1. Clears AIOP and sets BUSY. 
2. Reads the IOPS from host memory. 
3. Derodes the command. 
4. Performs the operation (OOP). 
5. Sets the DOOE bit. 
6. Updates the IOPB. 
7. Puts the canpleted rOPB's address into the registers. 
8. Sets RIO. 
9. Clears BUSY. 

Cqrmand Conpletion 

Software has been polling RIO (since interrupts are not enabled 
[Interrupt Level = 0]). Software knews that the 772 sets RIO when 
it is done. Software should get the completed rOPB's address fran 
the registers, and then clear RIO. 'Ibis completes the NOP comnand. 
(Do not poll the 10m bit in the lOPB. '!he 772 sets OONE while the 
rest of the lOPS is still updating.) 
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7.1.6 Returned Values 

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

7.2 READ a::>NTRCLLER PARAMETERS 

7.2.1 

Next, implement the Read Parameters cornnand with a Controller 
Parameters subfllllction (see Section 5.7.1). 'Ibis cornnand returns 
several controller parameters in the updated lOPS (see Figure 7-2). 

Execute .the .mm 
Set up the lOPS in host memory; point the 772 to the lOPB. Setting 
AIO directs the 772 to begin executing this lOPS. 

READ CONTROLLER PARAMETERS 

00 mfflmm~~~~ffiffi~~~~~~~~ffiffiffiffi~~~~ 
01 

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

05 r---------~---------------f~~~~~~~~ 
06 ~~~~~~~~~~~~~~~~~~~~~~ 
07 ~~~~~~~~~~~~~~~~~~~~~~ 
08 mmfflffl~~ffiffi~~--~~~IDm~llilli~~~lliW~~illill~ 

09 ~~~~~fflm~~~~&W----------~--------~ 
OA mfflffiffl~~~~~fflffi~~~~~mmmmmmmm~mmmmmmmJ 
08 ffiffiffifflffiffl~~~mffiffiW~~~~~~~~~mm~~mm~ 
oc fW~~~~~WW~mmmm~~~~~~llimWilllliillillillllilli~ 

00 mmmmmmmmmm~mmmmmmmmm====--=mmmmmmmmmmmm~~ 
OE 1rl#!:!~~~~Wf* 

Of ~~~".".",;".,,~ 

14 

15 r5~f7~F4~~~~~§g~~~~~~~~~~~ 
16 tjt7~7±~~--~#§~~~~~~--~~~~~~ 

18 

19 

Velue 

SENT 
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. saapJ.e Read Controller Parameters lOPB 

RETURNED 
46 

00 

04 

A3 

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 

Tl.2. C&>eration 

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

The 772 performs the Read Controller Parameters operation. '!he 
controller gets the p3.rameters fran its internal store, and puts 
them in the proper lOPB locations. '!he 772 fully updates the lOPB, 
including the returned values. 

While reading the controller p3.rameters, the 772 calculates a new 
Internal RAM (mAM) checksum and COO\p3.res it to the previous value. 
'!he 772 returns the appropriate Canpletion Code if the values do 
not match. 

lhe Returned .!.Om 

'!he values in the returned lOPB describe the last setting of the 
software-programnable p3.rameters. Determine if each value works 
for your application (see Section 5.7). After making any necessaxy 
changes, write the p3.rameters back to the 772. 

Specific bytes have knam values. '!he Controller '!ype byte 
contains a 72H; the PRG'l Part Number bytes contain 21H and 38H. 
See Section 4.3 for more information. 

7.3 WRITE CDNTRCLLER PARAMETERS 

7.3.1 

Next, write the controller p3.rameters. Xylogics reCOIIlI[Eflds reading 
the current p3.rameters, modifying the ones in question, and then 
writing them back to the 772. '!his method allows you to change 
only those p3.rameters that affect your systan (see Figure 7-3). 

Tl.2. C&>eration 

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

The 772 performs the function by taking the values of all 
programmable p3.rameters out of the lOPS and setting the appocopriate 
flags and variables in its internal RAM. 

'!he 772 also calculates a new checksum in the !RAM and stores it 
for use in the next reading of any p3.rameters (see Section 5.6). 
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7.3.1 m Qperation (continued) 

WRITE CONTROLLER PARAMETERS 

00 1#I=R~:fHl+I#lHl~ 

01 

02 ~==~~~~~~~==~~==~==~~~~~==~ 

03 ~7.n~~7.n7.n7n~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~ 

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

08 

DB ~~~~~~~~~~~$§~~~~~~~~~~ 
DC ~ ____________ ~=;=;======== ______________ ~ 
00 r----------------r~~~~~--------------~ 
DE 

OF 

10 r-------------~~~~~~~~------------~ 
11 r-------------~~~~~~~~------------~ 
12 ~------------~====~~~~~------------~ 

13 ~~~~~~0T~~~~~~~~~~~~~ 

15 ~~~~~~~~~~~~~~~~~~~~--4 

16 r-~--~~~~_r~~~~~~~~--~~~--4 

18 

19 

SENT 
05 

00 

00 

00 

00 

00 

02 

66 

82 

50 

00 

10 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

Figure 7-3. 8ample Write Controller Parameters lOPB 

RETURNED 
45 

00 

00 

00 

00 

00 

02 

66 

82 

50 

00 

10 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

7.4 READ/WRITE DRIVE PARAMETERS 

'!he Drive Parameters commands allow you to configure the 772 to 
your drive I s pa.rameters. Sections 5.6.1 and 5.7.1 describe the 
configuration variables that may be modified with these commands. 
'!he operation is similar to the Cootroller Parameters command (see 
Figure 7-4). 
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7.4.1 

7.4.2 

'lJ.2 <&eration 

First, issue a Read Drive Parameters c:ornnand; this indicates the 
current drive parameters for the selected unit. It is not 
necessary to issue the vlrite Drive Parameters command if the 
returned parameters match the drive you are using. 

Write Drive Parameters 

On a Write Drive Parameters oo.mmand, the 772 performs an operation 
similar to that of the Write Controller Parameters c:ornnand. Use 
the Write Drive Parameters command to globally change drive 
parameters on a per unit basis. 

WRITE DRIVE PARAMETERS 

'~O~[~~~I~~I~~~~ SENT RETURNED nf 05 45 

00 00 
01 

02 ~~~~~~~~mffi~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

08 

09 

OA 

DB 

DC 

OD 

DE 

OF m~~~~~ 

11 ~ ________________________________________ ~ 

12 ~ ________________________________________ ~ 

13 

14 

::~-~~ 19l1l1I 
Returned 
Velue 

Figure 7-4. sample Write Drive Parameters lOPS 

00 04 

00 A3 

20 20 

01 

02 

66 

30 

1<7 

00 

Ie 

00 

ID 

00 

00 

7F 

00 

00 

00 

00 

DO 

00 

00 

00 

00 

01 

02 

66 

30 

A7 

00 

lC 

00 

lD 

00 

00 

7f 

00 

00 

00 

00 

00 

00 

00 

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. The tape 
should be at BOr. Issue a Write cornm:md of 65,535 bytes (see 
Figure 7-5). 

WRITE DATA 

SENT RETURNED 
01 41 

00 00 

00 04 

00 A3 

00 00 

01 01 

02 02 

66 66 

Ff 00 

FF 00 

00 00 
OA 

00 00 

00 FF 
OC 

00 FF 
00 

00 00 
Of 

00 00 
OF 

00 
10 

Cl 
11 

00 
12 

00 
13 

00 
14 

00 
IS 

00 
16 

00 
17 

00 
18 

00 
19 

Figure 7-5. Sample Write Data lOPS 
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7.5.1 

7.5.2 

Tl.l.. Operation 

'!he 772 operation is similar to the previous examples; the 
differences are in IJIlAing data into the FIFO, and writing data to 
the tape. 

The 772 starts the lJIIA from host IIe.11ory to the FIFO after issuing 
the Go conmand to the tape drive. '!he 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, 00 
not start the tape until the lJIIA reaches the FIFO. '!his is 
enabled b¥ WWD in the Controller Parameters IOPB. 

'!he 772 transfers data from the FIFO when the tape is ready to 
receive it. '1he 772 supplies the tape interface with a data b¥te 
for each tape drive-supplied write strobe. When the last b¥te is 
transferred, the 772 sends Last Word to the tape, terminating the 
transfer of that record. At this point, the tape drive writes an 
inter record gap. 

Command ComPletion 

'!he conmand is complete as soon as the tape drive drops Data Busy 
(DBSY) • '!he 772 checks for error conditions, puts the ending 
values into the internal IOPB, 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 camrand to fill the 
buffer with a knCMn p:3.ttem that differs from the expected data. 
Read the record you wrote in Section 7.5. First, issue a Rewind or 
Space Records Reverse conunand with a count of 1 to put yourself in 
front of the record. Now issue a Read comrrand with a count of 
65,535 (see Figure 7-6) • 

Tl.l.. Operation 

'!he 772 treats this camrand 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 tap:! drive supplies the tap:! interface with a data byte for 
each tap:! drive-supplied read strobe. 'lhe 772 then transfers the 
data into the FIFO. As soon as data is available, the D1A 
controller Ilo1As the data from the FIFO to host nemory. '!he 
transfer is done when the J:l.1A controller completes the D1A. 

READ DATA 

01 

02 ~~~~~~~~ffitt~~~~~~~~ffiffi~~~~~ffi 

03 ~~~~~~~~~~~~~~~~~~~~~~ 

05 

06 

OA W*~**~**~~~~~~~~~~~~~**~**~**m 
DB ~~**~**~ffiffffiffi~~He~~~~fflffiffiffmm**~**~~ 
DC ~~ffimmffiffi*~mffiffiffi~§ffl~~~~~~mmffiffiffitt~mffiffiffi~ 
00 fW~~~~~~~~~~~~~~~~~~~~~ 
DE t-:==:::::-1r-----if 
OF 

18 

19 

Figure 7-6. Sample Read Data lOPS 

Returned 
Volue 

00 

00 

00 

00 

01 

02 

66 

FF 

FF 

00 

00 

00 

04 

"3 

00 

01 

02 

66 

00 

00 

00 

00 

00 FF 

00 

00 

00 

FF 

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 

Ccmnand ~letion 

'!be 772 completes the COInIIand when the mA to memory is complete. 

Verify .Data 

First, make sure the buffer was modified. If it was not modified, 
either an error occurred, or software specified the wrong buffer 
address. Next, comp:tre 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 from 1 to 65,536 
bytes. Be sure to allocate enough buffer sIBee for the increased 
record size. 

7.8 SUMMARY 

'Ibis section was an exeercise in testing the 772 I s functionality in 
your systan. '!be steps are basically the same when the software 
driver controls the 772. (Operating systans always allocate the 
buffers. ) 
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SECrICti 8: 772 SPECIAL FUNCl'ICtiS 

8.0 GENERAL 

'Ibis section describes how to inplanent the various 772 special 
flDlctions. 

8.1 MAINTENANCE IDDE 

8.1.1 

8.1.2 

Firnware supports a non-IOPB driven Maintenance mode. 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. 'Ihis mode also provides a window through 
which internal registers may be examined or modified. 

Register llSe .in Maintenance MQge 

'!he flDlction code in the Test Number 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) • 

Register 

1 
3 
5 
7 
9 
B 
D 

Description 

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

Table 8-1. Register Use in Maintenance Mode 

Maintenance MQge Protocol 

8.1.2.1 Executing a Maintenance Camnand or Entering the Maintenance l-1ode 

First, set the Maintenance Mode (MM) and Add IOPB (AIO) bits. This 
forces entry into the maintenance kernel; the kernel initializes 
the CSR and Poll mask and sets the Remove IOPB (RIO) bit. Next, 
set the Clear RIO (ClUO) bit. 

'!he kernel expects the Input Adiress 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 cannand or Entering the Maintenance Mode 
( continued) 

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

AlO causes the maintenance firIlWare to read and decode the oanmand 
string fran the Input Address Registers. After successfully 
decoding the oanmand string, the fimware echoes it (cannand, 
address, and data) to the Output Address Registers and clears AlO. 
'Ihis acknQtlledges receipt of and attanpts to execute the requested 
oanmand. After canpleting the requested command, the 772 updates 
the OUtput Address Registers with test-pertinent data and sets RIO. 
'!be AlO/RIO protocol is identical to Normal IOOde. 

RIO indicates the end of firIlWare involvement 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, firIlWare sets RIO upon command 
completion; it sets the Fatal Error bit if a failure occurs or if 
host software issues an illegal camnand. 

8.1.2.2 Exiting the Maintenance Mode 

To exit the Maintenance IOOde, clear ftIt1 and RIO, and set AlO. '!his 
returns control to the Normal IOOde kernel. '!he 772 acknQtlledges by 
setting RIO. 

8.1.2.3 Diagnostic Considerations 

'!he Input/Output Address Register Verify is the first test the 
diagnostic should execute. 

FirIlWare flags the Power-up Test failures by setting the Fatal 
Error bit while leaving the Maintenance mode bit set. FirIlWare 
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 firnware acknQtlledges 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 AIO, signals 
firnware to copy the data to the Output Address Registers. 
Fimware sets RIO when it canpletes 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. 'lhese locations are loaded with default values for 
initial use. However, you may alter these variables through the 
Manual IOOde. (As the internal tests are defined, the protocol and 
results expected will be made available.) 

8.2 HJLTIPR<XESSOR SUPIDm 

8.2.1 

8.2.2 

'!he 772 has several options that make multiprocessor environnents 
easier to support: the progranmable interrupt vector, interrupt 
level, register address modifiers, and busy semaphore. 

Interrgpts 

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

Register ~ 5eJnAphore 

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 03R. 
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8.2.2 

8.2.3 

Register ~ Semaphore (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. 

'!he 772 sets RES i.I'clnEdiately after a host reads the CSR. If a host 
attanpts a read, and RBS is clear, then the 772 sets RBS; any 
successive reads by other hosts will "see" that RBS is set.' When 
the host using the registers is done, it must clear RBS. 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 

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

8.3 SOF'IWARE <DNTRa:. 

8.3.1 

8.3.2 

8.3.3 

'!he 772 
control. 
all the 
command. 

has many parameters that can be modified by software 
'!he parameters can be set in bulk by having an lOPE with 

correct information, and executing a Write Parameters 

Modifying .a Single Parameter 

'!he best method of modifying 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 .a Group .Qf Parameters 

Use the same nethod as in Section 8.3.1, but rnodify your multiple 
parameters. An alternate method does not require prereading the 
parameters, but does require setting all the parameters in the 
specific lOPE. '!he 772 sets all parameters to the new values 
contained in the lOPE. 

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 J3QQt l1me 

It is not necessaIy to reload the p3.raneters at each boot since the 
p3.rameters are stored in a batteIy backed-up RAM. It is a good 
idea to reload them each tine if you are not sure how the board was 
last used. 

Validate current Parameters 

'!he p3.rameters are all protected by a checksum, and any Read 
Paraneters oarnmand performs a checksum test. '!he Read Parameters 
terminates with an error if the generated p3.rameter checksum is 
different than the stored checksum. See Section 6 for more detail 
on the !RAM Checksum error. 

8.4 SCA'I'I'ER/GA'lHER 

8.4.1 

'!he 772 is able to execute Scatter Reads and Gather Writes. In a 
Scatter Read, the 772 transfers the data fran tape to up to 32 
blocks of IIEIIlory. Gather Write gathers data fran up to 32 blocks 
of IIEIIlory and writes it to the tape as one record. '!he size of 
each memory 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 
ntmtber of elernents in the list by eight (each elernent is 8-bytes 
long). All data addresses must be on word boundaries, and the byte 
count must be even. For reads and writes, enter the ntmtber of 
elements in the linked list into bits 3 through 7 of IOPB Byte 6. 

IJ.nk Nt.mJber ~ Description 

1 00-01 Byte Count (Multiples of 2) 
02 Reserved 
03 Data Address Modifier 
04-07 Data Address (Word Boundaries Only) 

2 08-09 Byte Count (Multiples of 2) 
OA Reserved 
OB Data Address Modifier 
OA-OD Data Address (Word Boundaries Only) 

· · · · · . · . 
N XX-XX Data Address Modifier 

Table 8-2. Scatter/Gather Link List 
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8.4.1 

8.4.2 

Scatter/Gather Lint List (continued) 

Lint Field Value 1W. Decimal EQuivalent 

o 
1 
2 

9 
A 
B 

IE 
IF 

32 
1 
2 

9 
10 
11 

30 
31 

Table 8-3. Link List Field Values 

Setting ~ .a Scatter/Gather Transfer 

'!he Data Address and Modifier bytes in the lOPS should nCM point to 
the start of the linked list. '!he linked list length field should 
give the total ntmlber of elanent descriptors on the list. 

Elanents of nanory descriptors comprise the linked list. Pach 
e1anent describes the starting address and the length, in bytes, of 
the memory block. 

'!he lOPS and linked list in Figure 8-1 illustrate a Read transfer 
to 6 blocks of memory. The record size in this case is 528 bytes; 
we are transferring 3 records of. information. 'Jhe 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 lOPS in Figure 8-1. 
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8.4.2 

8.4.3 

00 
01 
02 
03 
04 
05 
06 
07 

06 
09 
OA 
OB 
OC 
OD 
OE 
OF 
10 
11 
12 
13 
14 

15 
16 

17 
18 

19 

Setting ~~ Scatter/Gather Transfer (continued) 

SCATTER I GATHER READ COMMAND 

7 , 6 , 5 , 4' , 3 , 2 , 1 , 0 
ERRS' DONE' CHEN I SGM I COMMAND = 12H 

COMPLETION CODE = OH 
HER I CER I RLS , RLL , FMK' PEID 'EOT , VPT = OH 

GC/NRI HISDI BOT J REV I DBSY IFBSY I DRDY 10NLN = OH 
SUBFUNCTION = OH 

0 , BHT , o , UNIT = 02H 
L INKED LIST LENGTH I INT LEVEL = 30H 

INT VECTOR = OH 
COUNT HIGH = 06H 
COUNT LOV = 30H 
LAST RECOVEREDIIGNORED ERRORS = OH 
COUNT OF RECOVEREDIIGNORED ERRORS = 02H 
ACTUAL COUNT HIGH = 01H 
ACTUAL COUNT LOV = 04H 

0 , DATA OR LINK ADDRESS MODIFIER = 02H 
PRIO I o J NEXT IOPB ADDRESS MODIFIER = OH 
DATA I LINK ADDR HIGH = OH 
DATA I LINK ADDRESS = OH 
DATA I LINK ADDRESS = OH 
DATA I LINK ADDR LOV = 19H 
NEXT IOPB ADDRESS HIGH = OH 
NEXT IOPB ADDRESS = OH 
NEXT IOPB ADDRESS = OH 
NEXT IOPB ADDRESS LOV = OH 
IOPB CHECKSUM HIGH = OH 
IOPB CHECKSUM LOV = OH 

Figure 8-1. Scatter/Gather Transfers 

ill Operation 

~ 00020H II NK II ST 

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 

BC= 001 OH 
DAM=OOO4H 
DAH=OOOOH 
DAL= 1000H 
BC= 0200H 
DAM= 0002H 
DAH = OOOOH 
DAL=2000H 
BC= 001 OH 

DAM=OO04H 
DAH=OOOOH 

DAL= 101 OH 
BC= 0200H 
DAM= 0002H 
DAH=OOOOH 
DAL=2200H 
BC= 001 OH 
DAM=OO04H 
DAH=OOOOH 
DAL= 1020H 
BC=0200H 
DAM=OO02H 
DAH=OOOOH 
DAL=2400H 

The 772 proceeds as if doing a normal read until it starts the data 
transfer into memory. The contents of the linked list nCM controls 
the Dm. processor; it gives the Il4A processor the byte count and 
address for each element on the list. The Dm. processor takes the 
data out of the FIFO and transfers it to memory as described in 
each element on the list. 
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8.5 DMA 'llJRCY.rlLE / 'llJRCY.rlLE DEAD TIME 

'!he 772 always transfers IOPBs in l6-bit Word mode; it uses the 
last s~cified values for the throttle and throttle dead tiIre. 

Host software can set the Throttle Dead Time (TDI') field in the 
Controller Parameters IOPB. This value defines the tiIre that the 
772 waits before attempting to regain oontrol of the bus between 
throttle bursts. There are four valid TOT values. 

~ Value 

o 
1 
2 
3 

o microseconds 
3.2 n 

6.4 n 

12.8 II 

Table 8-4. 'lhrottle Dead TiIre Values 

8.6 BLACK HOLE 'mANSFERS 

In certain applications, the data to be transferred has to go to a 
single memory location. This single location is usually a graphics 
controller with a Single port on the bus. The Normal DMA mode 
increments the bus address on each transfer so that the data is put 
into oontiguous memory space. When Black Hole Transfers are 
irrplemented, the 772 does not increment the OOS 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. This causes only the data transfer 
portion of the command to not have its bus address incremented. 
'!he IOPB DMA still occurs in Normal rrode (i.e., the 772 increments 
the address). 

'lhe data address must be pro~r1y aligned: word aligned for word 
transfers, and longword aligned for longword transfers. '!he 772 
cannot do dynamic mode switching with this option. 

8.7 PRIORI'IY IOPBs 

The 772 processes Priority IOPBs in advance of any other IOPBs in 
its queue. 'Ibis feature wor ks on both a single IOPB and an IOPB 
chain. 
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8.7.1 

8.7.2 

8.7.3 

Executing ~ Priority ~ 

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

Executing ~ Priority Chain 

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

ill Response.tQ ~ Priority ~ (Chain) 

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

8.8 lOPS ClIEa<sUM 

While debugging the driver, you may choose to ap~nd the checksllll 
to the lOPB. '!he checksllll is the Sllll of Bytes 0 through 17 in the 
IOPB, and is expressed as a 16-bit quantity. '!he 772 generates a 
checksllll with the data fran the lOPB and compares it to the 
ap~nded checkslllli a miscompare causes a fatal error. If AUD and 
ICS are set, the 772 ap~nds a new checkslml as it updates the lOPS. 
If you want to disable the checkslml, the Write Controller 
Parameters lOPS must have a valid checkslml. 

8.9 NJrra4ATIC STREAMlID: ~ BUFFERS 

A ring buffer is a multiple-cell data buffer; 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 ~r second [KBS]) to the taI:e drive rate so that 
the taI:e drive always operates in streaming mode. Ring buffers 
reduce the total data transfer tine even at rates lower than 20 
KBS; the same tine savings occur when transferring data fran the 
ta~ drive back to the disk systan (see Figure 8-2). 
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8.9 AU'RJIlATIC STR.EAM:n::G: RJNi 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 tape drive outruns the buffers. 
'lherefore, fill all the buffers before the tape drive starts 
emptying them. Refill all the buffers while the tape drive is 
repositioning. 

When transferring data from tape 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 tape operation. 

DISK RING BUFFERS Sf REAMING 
TAPE DRIVE 

Figure 8-2. Disk to Ta{:e Transfer Using Ring Buffers 
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8.10 INTERRIJPl' AT END OF <lIAIN 

IEC prevents the 772 from 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-retryable error occurs in the middle of a chain, 
the 772 returns the remaining IOPBs at the same interrupt vector 
and level as Aborted by Error. 'Ihe oontroller oompletes 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 lOPB (providing the interrupt 
level is not zero). 

8.11 RELEASE CN REQUEST 

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. Lower throttle values slow down the 001\; higher 
throttle values cause the 772 to test the bus less frequently. 
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SECrIOO 10: DRIVE lNl'ERFACE 

10.0 GENERAL 

This section describes the 772 tape drive interface. 

10.1 PERl'EC 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. Consult the manufacturer's 
interface specification for further explanation. 

".able Signal Ground De~t:i~iQD ~~Tl2. 
.Ein .Ein 

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 Wri te Data 0 (MSB) y 

WD1 PI 12 11 Write Data 1 y 

SPARE PI 14 13 Reserved Y 
LCL PI 16 15 Load On-line y 

REV PI 18 17 Reverse/Forward y 

HEW PI 20 19 Rewind y 

WOP PI 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 

WRr PI 34 33 Write/Read Y 
LGAP PI 36 35 Long Gap Y 
EDIT PI 38 37 Edit y 

ERASE PI 40 39 Erase y 

WEM PI 42 41 Write File Mark Y 
rnm 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 

RD1 P2 3 5 Read Data 1 y 

LOP 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 PERrEX:: INl'ERFACE SIGNALS (continued) 

cable Signal Ground DescJ:igtiQU .usea Bl! m. 
~ ~ 

HER P2 12 11 Hard Error Y 
FMK P2 14 13 File Mark Y 
m P2 16 15 PE ID Burst Y 
FEN P2 18 17 Formatter Enable Y 
RD5 P2 20 19 Read Data 5 Y 
EO!' P2 22 21 End of Tape Y 
OFL P2 24 23 Off-1ine/Unload Y 
GOt P2 26 25 Density Status Y 
RDY P2 28 27 Ready Y 
HID P2 30 29 Rewinding Y 
FP1' P2 32 31 File-protect Y 
RSrR P2 34 33 Read Strobe Y 
WSTR P2 36 35 Write Strobe Y 
DBY P2 38 37 ~ta Busy Y 
HSPD P2 40 39 ~ed Y 
CER P2 42 41 Corrected Error Y 
ONL P2 44 43 On-line Y 
TAD1 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 def ine tape interface signals differently; 
this subsection lists these special definitions. (Refer directly 
to your drive manual for more information.) 

Ccmnector ~ -> .Pl.: l! J.n .3.6. M .E2.:J.n ~ 

CDC 92181 r.a. !.GAP PEID 
92185 UL !.GAP '1HRl PEID Gat 

CiIber F880 PEID 
M890 PEID 
M990 PEID 

Fujitsu 2242 !.GAP PEID ~ 

Kennedy 9400 I.DL WAF '1HRl ID/ca; NRZ 
9600 UL IGAP ID/ca; NRZ 

Megatape MrSOO ID 
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10.2 SPECIAL SIGNAL DEFINITIONS ( oontinued) 

Connector .Ein -> E..: .li l6. .3.6. M 12:l6. 26. 

Pertee FSlOOO g;r.. IDL 'lHRl 'lHR2 PEID NRZ 
FS2000 FAULT LOr. HIDEN IGAP PEID GOVDIPG 

STC 2920 IDL PEID GCR 

Telex Shamrock DEN PEID GCR 

'!horn 9600 roM IDL HIDEN DBLGAP ID/Ca; NRZ 
9900 roM IlL HIDEN DBLGAP PEID NRZ 

10.3 VMEbus INTERFACE SIGNALS 

Used By 
Mnemonic Conn. J?in Tn.. Description 

1\01 PIA 30 y 
1\02 PIA 29 y 
A03 PIA 28 y 
1\04 PIA 27 y 
A05 PIA 26 y 
1\06 PIA 25 y 
1\07 PIA 24 y 
1\08 PIC 30 y 
1\09 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 
A2l PIC 17 y 
A22 PIC 16 y 
A23 PIC 15 y 
A24 P2B 4 y 
A25 P2B 5 y 
A26 P2B 6 y 

KZ7 P2B 7 y 
A28 P2B 8 y 
A29 P2B 9 y 
A30 P2B 10 y 
A3l P2B 11 y 
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10.3 VMEbus INTERFACE SIGNALS (continued) 

Used By 
Mnemonic Conn. RiD Tl.2. Descd,ption 

AMO PIB 16 y 

Am PIB 17 y 

100 PIB 18 y Address Modifier 
AM3 P1B 19 y 

AM4 PIA 23 y 

AM5 PIC 14 y 

000 PlA 1 y 
001 PlA 2 y 

002 PlA 3 y 

003 PIA 4 y 

004 PlA 5 y 

D05 PlA 6 y 

006 PIA 7 y 

D07 PlA 8 y 

008 PIC 1 y 

D09 PIC 2 y 
010 PIC 3 y 
011 PIC 4 y 
012 PIC 5 y 
013 PIC 6 y 
014 PIC 7 y 
015 PIC 8 y Data Bus 
016 P2B 14 y 
017 P2B 15 y 
018 P2B 16 y 

019 P2B 17 y 
020 P2B 18 y 
021 P2B 19 y 
022 P2B 20 y 
023 P2B 21 y 
024 P2B 23 y 
025 P2B 24 y 
026 P2B 25 y 
027 P2B 26 y 
028 P2B 27 y 
029 P2B 28 y 
030 P2B 29 y 
031 P2B 30 y 

Strobes 

AS* PIA 18 y Address Strobe 
000* PIA 13 y Data Strobe Zero 
001* PlA 12 y Data Strobe one 
m'Nl{* PIA 16 y Data Transfer Acknav1edge 
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10.3 VMEbus INTERFACE SIGNALS (continued) 

Used By 
!1nemonic CoM. .fin T12. Description 

Clocks 

SERCLK PIB 21 N Ser ial Clock 
SYSCLK PIA 10 N System Clock 

lEA 

BBSY* PIB 1 y Bus BUSy 
BCLR* PIB 2 N Bus Clear 
BERR* PIC 11 y Bus Error 

ooom* PIB 4 y 
BGlm* PIB 6 y Bus Grant In 
BG2m* PIB 8 y 
BG3m* PIB 10 y 

BGOClJT* PIB 5 y 
BGlClJT* PIB 7 y Bus Grant Out 
BG2ClJT* PIB 9 y 
BG3ClJT* PIB 11 y 

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

Interrqpts 

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 
mt;[l* PIB 24 y 

, IACK* PIA 20 y Interrupt AcknCMledge 
IAOaN* PIA 21 y Interrupt AcknCMledge In 
IAa«m* PIA 22 y Interrupt AcknCMledge OUt 
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10.3 VMEbus INTERFACE SIGNALS ( continued) 

Used By 
Mnemonic Conn. ~ n2. Description 

Miscellaneous 

ACFAIL* P1B 3 Y AC Failure 
IHORD* PIC 13 Y Longword 
RESERVED P2B 3 N Reserved 
SERDAT* P1B 22 N Serial Data 
SYSRESET* PIC 12 Y Systan Reset 
WRITE* PIA 14 Y Write 

Power 

+5V PIA, P1B, PIC 32 Y +5 VDC 
+5V P2B 1,13,32 Y +5 VDC 
+5V S'lmY P1B 31 N +5 VDC Standby 
+12V PIC 31 N +12 VDC 
-12V PIA 31 N -12 VDC 
GND PIA 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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