
























































































































































































































































































































































































































































5.4.3 Field Service Diagnostic Listing 
The TU81/TA81 Pathfinder lists all the built-in Field Service 
troubleshooting procedures and tests provided by the TU8l/TA8l 
tape subsystem. Refer to this document after you perform test 01. 
If there is a failure that cannot be detected by test 01, perform 
troubleshooting procedures 1001 through 1003 to manually check out 
the transport. 

5.5 TU8l VAX-EXECUTABLE DIAGNOSTICS 
This section lists and describes all VAX-executable diagnostics 
that can be used to check out and accept a TUB1 subsystem when it 
is installed on a VAX system. The VAX-executable diagnostics are 
as follows. 

1. VAX front-end diagnostics (EVMBB) 
2. VAX data reliability diagnostic (EVMBA) 

NOTE 

Refer to the documentation of the 
installed Digital computer for 
information on how to run and interpret 
the host diagnostics. 

5.S.1 M8739 Status Checking 
Before running the VAX diagnostics, check the TU8l �~�n�d� I/O 
connection status using the SHOW DgVICE command. Then the system 
checks the M8739 module in either of the following conditions. 

5.5.1.1 TU8l Add-On Configuration -- At system power-up, the host 
automatically configures the tape unit into the system. �l�~� cne 
M8739 fails any time after, the host is unable to access the TU8l, 
and an error message is entered in the system error log. 

5.5.1.2 On-Line Operation Failure -- If the M8739 fails during 
normal on-line operation, the host is unable to continue to access 
the TU8l, and an error message is entered in the system error log. 
When the operator tries to recall the TUSl, the appropriate 
message appears on the operator's terminal indicating the 
"abnormal" status of the corresponding device. 

Use SHOW DEVICE PT to check the connection to the I/O controller 
and SHOW DEVICE MU to check out the TU81 transport connection. 

5.5.2 VAX Front-End Diagnostic (EVMBB) 
This diagnostic checks the subsystem in all basic modes of 
operation and tests the TU81 logic, interface bus, and I/O silo. 
It can only be performed with the host off-line. 
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The front-end diagnostic consists of three test sections: DEFAULT, 
MANUAL, and FAULT. For acceptance testing purposes, when the TU81 
is checked at system initialization, transport add-on, or after 
repairs, only the DEFAULT and MANUAL sections are used. All three 
test sections are used for routine testing of the TU81 subsystem. 
Each section contains several tests that check various modules and 
functions of the TU81 subsystem. 

5.5.2.1 DEFAULT Section - DEFAULT section tests do not require 
magnetic tape. This section is used to check the subsystem 
interface. The section contains the nine tests listed. It executes 
by either of these commands. 

OS> RUN EVMBB 
or 

OS> START 

NOTE 

OS> is the prompt from the diagnostic 
supervisor. Do not type OS>. 

Tests 

1 Register existence 
2 Power-up initialization 
3 Steps 1--3 initialization 
4 Diagnostic SA wrap 
5 Vector and BR level 
6 Purge and poll 
7 Small ring buffer initialization 
8 Large ring buffer initialization 
9 Get DUST status 

To start an individual test in this section, enter 

OS> START/TEST:n 

where n is a test number from 1 to 9. 

The diagnostic begins at the specified test and proceeds until the 
end of the section. 

5.5.2.2 MANUAL Section - The MANUAL section test requi res 
operator intervention to mount and remove the magnetic tape when 
requested by the diagnostic through the console terminal. This 
section runs the preselected transport microdiagnostic test 01, 
which is designated test 10 in this section. 

To start the section, use this command. 

DS> RUN EVMBB/SEC=MANUAL 
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5.5.2.3 FAULT Section This section requires operator 
intervention to mount and remove the magnetic tape when requested 
by the diagnostics through the console terminal. This section runs 
preselected transport microdiagnostics consisting of three tests 
(tests 11 through 13). 

To start the section, enter this command. 

DS> RUN EVMBB/SEC=FAULT 

The tests are as follows. 

11 Tension fault isolation (drive resident test 02) 
12 Velocity fault isolation (drive resident test 03) 
13 Select a drive resident test (tests 01 to 99) 

To select an individual test, enter 

os> RUN EVMBB/SEC=FAULT/TEST:n 

where n is any number from 11 to 13. 

To run test 13, use the following example. 

os> START/SEC=FAULT/TEST=13 

Test i ng : MUAO 
Test 13: Select a Drive Resident Test (1--99) 

Enter the TU81 Drive Unit Number: 0 
Enter the drive resident test number <1--99>: 91 

READY? [(No), Yes] Y 

5.5.3 VAX Data Reliability Diagnostic (EVMBA) 
This diagnostic provides a complete tape subsystem checkout. It 
allows you to test the TU8l operation on-line without bringing the 
system down. The EVMBA consists of three test sections (a total of 
five tests) as follows. 

DEFAULT Section 

Acceptance (test 1) 
Qualification (test 2) 
Multidrive (test 3) 

MEDIA Section 

Read interchange (test 4) 

CONVERSATION Section 

Conversation mode (test 5) 
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To initiate a complete EVMBA run, load EVMBA and enter either of 
these commands. 

OS) RUN EVMBA 
or 

OS> START 

To run any of the sections, enter the section start command, for 
example: 

DS> START/SEC=MEOIA 

To run an individual test in the DEFAULT section, enter 

DS> START/SEC = DEFAULT/TEST:n 

where n is a number from 1 to 3. 

5.5.4 Basic Operating Instructions for VAX-Based Diagnostics 
Follow these instructions when running VAX diagnostics. 

1. Load the diagnostic supervisor (ENSAA, ECSAA, or ESSAA) 
for the applicable computer system. 

NOTE 

Use ENSAA on the VAX-ll/730. 
Use ECSAA on the VAX-ll/750. 
Use ESSAA on the VAX-ll/780. 

2. Attach and select the devices to be loaded in one of two 
ways. 

a. Prompt mode 
Attach the UNIBUS adapter to the appropriate bus. 

OS> Load EVMBX 
OS> Attach 
Device Type? DWXXX 
where XXX is 780, 750, or 730 
Device Link? HUB DWO 3 4 

Attach the tape transport 

OS> Attach 
Device Type? TU8l 
Device Link? OWO 
Device Name? MUAO 
CSR? 774500 
Vector? 260 
BR? 5 
OS> Start/Switches 
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b. Explicit mode 
DS> Load EVMBX 

Example: 

os> Attach OWXXX HUB DWO 3 4 
os> Attach TU8l OWO MUAO 774500 260 5 
DS> Select MUAO 
os> Start/Switches 

NOTES 

1. In the above diagnostics, no hard 
errors are allowed. 

2. For control Elags, refer to the VAX 
diagnostic listings. 

3. Load EVMBB by booting from a 
media device; for example, 
I I I > B /10 OXXX I I I ( OXXX = 
device) • 

load 
type 
BOOT 

1. Initialize and log in on the VAX system. 

2. Check the subsystem availability using the SHOW DEVICE 
command. 

$ SHOW DEV PT 
$ SHOW OEV MU 

Checks I/O connection and status. 
Checks TU8l transport status. 

3. Perform the EVMBA diagnostic. 
$ R ESSAA 
DIAGNOSTIC SUPERVISOR, ZZ-ESSAA­
DS> LOAD EVMBA 
DS> ATTACH DW780 HUB OWO 3 4 
DS> ATTACH TU8l OWO HUAO 774500 260 5 
OS> SELECT MUAO 
OS> START 

4. Continue with the EVMBB diagnostic. 

Load EVMBB by booting from a load media device. 
»> B/lO DUAO (OUAO = RA8l) 

DIAGNOSTIC SUPERVISOR, ZZ-ESSAA 
OS> LOAO EVMBB 
OS> ATTACH DW780 HUB OWO 3 4 
DS> ATTACH TU81 DWO HUAO 774500 260 5 
OS> SELECT MUAO 
DS> START/Switches 
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5.5.5 System Exerciser 
The system exerciser (UETP) for the TU8l is fully supported under 
VAX/VMS Version 3.6, but it is not supported in VAX/VMS Version 
3.5. However, it is possible to run TU81 under VMS Version 3.5 if 
you modify the UETP data file slightly. 

Edit the file [UETSUPDEV.DAT] to include the new line as follows. 

02 03 UETTAPEOO.EXE !TU77 
02 08 UETTAPEOO.EXE !TU81 
02 05 UETTAPEOO.EXE !TU78 

5.5.6 EVMBB Sample Error Printout 

~ Add this line. 

The following is an example of the erroc printout that is returned 
whenever the TU81 fails to execute a drive resident diagnostic 
while running under EVMBB. 

****** EVMBB TU81 FRONT-END/HOST DIAGNOSTIC - 2.0 ****** 
PASS 1, TEST 13, SUBTEST 0, ERROR 18, l8-MAY-1984 10:53:27.13 
HARD ERROR WHILE TESTING MUAO: INTERNAL DIAGNOSTIC FAILED 

SA = 0000 (X) 
FAULT CODE = 09 
SUBFAULT COOE = 03 

$ SHOW DEV PT 
$ SHOW DEV MU 

5.6 TU8l PDP-II-EXECUTABLE DIAGNOSTICS 
This section lists and describes all PDP-II-executable diagnostics 
that can be used to check out and accept a TU81 subsystem 
installed on a PDP-II system. 

NOTE 

Refer to the documentation of 
the installed Digital computer 
for information on how to cun 
and interpret the host 
di agnostics. 
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5.6.1 Operating Instructions for PDP-II-Based Diagnostics 
Follow this procedure when using PDP-Il-based diagnostics. 

1. Load XXDP+ monitor. 

a. Enter date 

2. Answer hard core questions. 

"1 
J. 

a. 50 Hz? Y or N 
b. LSI? '{ or N 

This is XXDP+. Type H or H/L for details (Help File). 

[Receive XXDP+ prompt (dot)] 

Enter R (space) program name. 

The program may be CZTU2 or CZTUI. 

The operator entry should look like this. 

[ • R ZTU2??] 

4. Receive DR) prompt. 

5. Enter the appropriate command. 

For example, 

DR>STA to start the test. 

6. Change HW(L)? Y or N 

7. Change SW(L)? Y or N 
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5.6.2 CZTU2 Front-end Functional Diagnostic 
CZTU2 is the first host level diagnostic run, since it tests the 
basic functionality of the TUal subsystem. 

CZTU2 tests up to four TUal subsystems. To run a full pass of the 
program, a scratch tape must be mounted on the transport and an 
operator must be present to perform manual intervention. 

The first pass oE the program is a "quick verify." For a single 
unit under test, the first pass takes about 20 minutes. All 
subsequent passes run multiple iterations of each test listed: 
these passes each take about 24 minutes for a single unit under 
test. 

Test 001: 
Test 002: 
Test 003: 
Test 004: 
Tes t 005: 
Test 006: 
Test 007: 
Test ooa: 
Test 009: 
Test 010: 

Tes t 011: 

Test 012: 

Test 013: 

Existence Verification 
Initialization 
Initialization 
SA Register Wrap 
Vector and BR Level 
Purge and Poll 
Small Ring 
Maximum Ring Buffer 
Get DUST Status 
Functional Fault Detection 
(Internal Drive Test 1) 
Tension Fault I~olation 
(Internal.Drive Test 2) 
Velocity Fault Isolation 
(Internal Drive Test 3) 
Select A Drive Resident 
(Internal Drive Tests 1-99) 

5.6.3 CZTUI Data Reliability Test 
This diagnostic tests the performance quality of the TUal 
subsystem. 

CZTUI tests up to four Tual subsystems. A scratch tape must be 
mounted on the transport to run this test. Each pass takes about I 
hour and 10 minutes Eor each unit under test. 

Test 001: 
Test 002: 
Test D03: 
Test 004: 
Test 005: 
Test 006: 
Test a07: 

Basic Function 
Quick Verify Read/Write 
Complex Read/Write 
Write Interchange Tape 
Read Unknown Tape 
Start/Stop Write/Read 
Conversation 
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5.6.4 CXTUCA DEC/XII Module 
This module streams the drive In both read and write modeso Each 
pass begins where the previous pass left off. In effect the entire 
reel of tape is written and read. 

CXTUCA tests a single TU8l subsystem. 

5.7 MAINTENANCE INDICATORS AND FAULT/ERROR CODES 
The four methods that a TU81 subsystem uses to display error and 
status conditions are, in order of decreasing severity: 

1. Lighting the controller fail indicator, 

2. Depositing a fatal error code in the I/O page SA 
register, 

3. Displaying a fault code on the operator panel, and 

4. Sending a TMSCP error log packet with erroristatus code 
to the host= 

A TU8l subsystem uses these four methods in different 
combinations, depending on the type and severity of the particular 
error. 

o Fatal errors (detected by internal microdiagnostic 
routines or other checks in the master drive's 
controller) light the controller fail indicator and 
leave a fatal error code in the host system I/O page SA 
,register. 

o TMSCP command errors return error codes and send 
corresponding error log packets to the host! if enabled. 

Table 5-3 lists the assigned fatal error codes and the reason for 
the error. Error codes in the range of 100001 through 100026 
(octal) are generic TMSCP controller codes; error codes in the 
range of 100454 through 100460 are specific to the TU8l. These 
codes can be printed out while running host-level diagnostics, or 
they can be accessed by reading the SA register (default 774502(8) 
or F942(16)). All of these codes include bit 15 set so that any 
time the host finds bit 15 of the SA set, it knows that one of 
these errors has occurred. Host level diagnostics print out the 
code, including bit 15. Paragraph 5.8 and Table 5-4 describe all 
TMSCP end/errorlog packet codes. -
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Table 5-3. TMSCP FATAL 

ERROR CODE ERROR CODE 
OCTAL HEXADECIMAL 

100001 8001 

100002 8002 

lOOOO~ 8003 
100004 8004 
100005 BOOS 

100006 a006 
100007 8007 
100010 8008 
100011 8009 
1000 12 800A 

100013 800B 
100014 800C 
100015 800D 
100016 800E 
100017 800F 

100022 8012 
100023 8013 
100024 8014 
100025 8015 
100026 8016 

100454 812C 
100455 8120 
100456 812E 
100457 812F 
100460 8130 

ERROR CODES DEPOSITED INTO SA REGISTER 

DESCRIPTION 

Command packet read error (parity or 
timeout) 
Response packet write error (parity or 
timeout) 
Controller ROM and RAM parity 
Controller RAM parity 
Controller ROM parity 

Ring read ercor (parity or timeout) 
Ring write error (parity or timeo~t) 
Interrupt failure 
Host access timeout (TMSCP dependent) 
Command limit exceeded (reporting 
this condition optional) 

Bus Master error 
Diagnostic controller fatal error 
Instruction loop timeout 
Invalid connection identifier 
Error on interrupt write 

RAM error (non-parity) 
Port initialization sequence error 
Wrong TMSCP version 
Purge/poll hardware failure 
Map table entry read error 

TMSCP version number error 
TMSCP hardware failure 
Unknown interrupt 
OWn bi t not set 
Pulse AC Clear unsuccessful 
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MAJOR 
CODE 
NAME 

Success 
(xxxxOO) 

Invalid 
command 
(xxxxOl) 

Command 
aborted 
(xxxx02 ) 

Unit 
off-line 
(xxxx03) 

Unit 
available 
(xxxx04) 

Unit write 
protected 
(xxxx06 ) 

Compare 
error 
(xxxx07) 

Data error 
(xxxxlO) 

Table 5-4. TMSCP STATUS AND EVENT CODES 

MINOR FULL FULL 
OCTAL OCTAL HEX 
CODE CODE CODE 

0000 000000 0000 

0010 000400 0100 
0040 002000 0400 

0000 000001 0001 
nlnn 
v~vv 004001 0801 
0120 005001 OAOI 
0140 006001 OCOI 

0160 007001 OEOI 

0400 020001 2001 

No substatus codes apply 

0000 

0001 
0002 

000003 0003 

000043 0023 
000103 0043 

No substatus codes apply 

0200-

0400 

0600 

010006 1006 

020006 2006 

030006 3006 

No substatus codes used 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 

000010 
000050 
000110 
000150 
000210 
000250 
0003la 
000350 

0008 
0028 
0048 
OG6S 
0088 
OOAS 
ooca 
ODES 
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MINOR CODE NAME 

Normal success 
(no err:or) 
Already on-line 
EOT de tee ted 

Invalid MSG length 
Invalid Opcode 
Invalid modi fiers 
Invalid byte count or 
Invalid TMSCP version 
Invalid unit flags 
or Invalid controller 
flags 
Invalid format 

Unit unknown or on-line 
to another controller 
No ·media loaded 
Unit is inoperative 

Unit is software write 
protected 
Unit is hardware write 
protected 
Unit is software and 
hardware write protected 

Long Gap encountered 
AGC fault 
10 fault 
Read data check 
Unit exception 
FIFO Overrun/Overflow 
FMTR read parity err.or 
Unrecoverable read error 



Table 5-4. TMSCP STATUS AND EVENT CODES (Cont'd) 

MAJOR MINOR FULL FULL 
CODE OCTAL OCTAL HEX 
NAME CODE CODE CODE MINOR CODE NAME 

nOlO 000410 0108 FIFO parity error 
0011 000450 0128 I/F parity error 
0012 000510 0148 LESI parity error 
3773 177550 FF68 Formatter Retry sequence 

exhausted 
3774 177610 FF88 Controller transfer Retry 

1 imi t exceeded 
3775 177650 FFA8 Host cequested Retry 

suppression on a K.sti 
detected error 

3776 177710 FFC8 Reverse Retry currently 
not supported 

3777 177750 FFE8 Host requested Retry 
suppression on a formatter 
detec ted error 

Host buffer 0003 000151 0069 Nonexistent memory 
access error 0004 000211 0089 Host bus/memory parity 
(xxxxll) error 

Controller 0000 000012 aOOA Gross Time Out 
error 0001 000052 002A Data, late 
(xxxx12) 

Dri ve erro.r nooo 000013 OOOB Device response check 
(xxxx1:l) 0001 000053 002B Device hardware check 

0002 000113 004B Velocity check 
0003 000153 006B Device command check 
0004 000213 008B Airflow/Temperature check 
3761 177053 FE2B Could not save byte count 
3762 177113 FE4B Could not write tape mark 
3763 177153 FE6B Could not set unit 

charac teristics 
3764 177213 FE8B Unable to position to 

before LEOT 
3765 177253 FEAB Rewind failure 
3766 177313 FEes Could not complete On-line 

sequence 
3767 177353 FEEB Erase Gap failed 
3770 177413 FFOB Erase failed 
3773 177553 FF6B Tape drive requested error 

log 
3776 177713 FFCB Could not position for 

(Formatter) Retry 
3777 177753 FF88 Cannot clear driv'e errors 
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Table 5-4. TMSCP STATUS AND EVENT CODES (Cont'd) 

MAJOR MINOR FULL FULL 
CODE OCTAL OCTAL HEX 
NAME CODE CODE CODE MINOR CODE NAME 

Formatter 0001 000054 002C Equipment check 
er-ror 0002 000114 004C Interventiori required 
(xxxx14) 0003 000154 006C Command reject 

0004 000214 OOSC Formatter response check 
0005 000254 OOAC Formatter sense read error 
3757 176754 FDEC Could not get extended 

drive status 
3760 177014 FEOC Could not get f.ormatter 

summary status while 
trying to restor.e tape 
position 

3770 177414 FFOC Topology command failed 
3773 177554 FF6C Formatter requested error 

log 
3776 177714 FFCC Cannot clear formatter 

errors 
3777 177754 FFEC Could not get formatter 

summary status during 
transfer error recovery 

BOT No substatus codes used 
Encountered 
(xxxx15) 

Tape Mark No substatus codes used 
de tected 
(xxxxI6) 

Recorded No substatus codes used 
Data 
trllnca ted 
(xxxx20 ) 

Position 3771 177461 FF31 Retry limit exceeded 
lost error when attempting to 
(xxxx21) restore tape position 

3773 177561 FF71 Formatter detected 
position lost 

3776 177721 FFD1 Formatter and controller 
disagree on tape position 

3777 177761 FFFI Controller detected 
position lost 
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MAJOR 
CODE 
NAME 

Serious 
Exception 
Condition 
Present 
(xxxx22) 

LEOT 
detected 
(xxxx23) 

Table 5-4. TMSCP STATUS AND EVENT CODES (Cont'd) 

MINOR 
OCTAL 
CODE 

FULL 
OCTAL 
CODE 

FULL 
HEX 
CODE 

No substatus codes used 

No substatus codes used 

MINOR CODE NAME 

5.8 OPERATING SYSTEM ERROR LOG DECODING AND TROUBLESHOOTING 
Status/error codes pass from the TMSCP server (in the TU8l) to the 
TMSCP class driver (in the host). Hard TMSCP command errors, such 
as trying to read from a drive that is off-line, return a TMSCP 
error code in the command's end packet. Other nonfatal errors that 
occur during a command's execution return an error code in the 
command's end packet only if the error cannot be recovered after 
retries (hard). 

Most of these nonfata 1 errOl"S also try to send an error log packet 
to the host even if the error is recoverable or if there is a 
correlating TMSCP command. However, log packets are sent only if 
the host has explicitly enabled logging. The drive can send any 
combination of end/log packet status/error codes. 

All status and error codes use the same format (Figure 5-37). A 
5-bit major code occupies bits 04 through 00 and an II-bit minor 
code occupies bits 15 through 05. (For TMSCP conventions, the 
major code is the device code and the minor code is the subdevice 
code.) Most of the error log report generators in Digital's 
operating system decode the packets and provide text descriptions 
for the major and minor codes. However, host-based diagnostics and 
utilities may provide only the numeric code. A full 16-bit code, 
or perhaps just the II-bit minor component, may be provided. 

Table 5-4 lists all major and minor codes the TU8l returns to the 
system. The table is broken into sections, and each major code 
occupies a section. The major codes are listed by name in numeric 
order. The minor codes and descriptions follow. 

For example, if the system logs a 177713 (octal) error, reduce the 
code to a major code of 13 (bits 04 through 00) and a minor code 
of 3776 (bits 15 through 05). Now refer to the table. Major code 
13 is a drive error. Under the drive error section, minor code 
3776 is an error caused when the drive could not position for 
Retry. 
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BIT NUMBER 

15 14 1 J 12 11 

\.. ________ -------A--___ ---J 

Y Y 
ll-BIT 5-BIT 
SUB-DEVICE CODE DEVICE CODe 
(MINOR CODE) (MAJOR CODe) 

MA1317-83 

SH R·0454-85 

Figure 5-37: ERROR/STATUS CODE WORD FORMAT 

5.9 TA8l HSC-EXECUTABLE DIAGNOSTICS 
This section lists and describes all HSC-executable diagnostics 
that can be used to check out and accept the TA8l subsystem. 

To run these diagnostics, 
(10.5 in) tape reel. Place 
on-line indicator lights. 
set the PORT SELECT A or B 
enable (in) position. 

mount and load a write-enabled 267 mm 
the transport on-line and make sure the 
Depending on the STI port being driven, 
switch on the TA81 control panel to the 

To run HSC-executable diagnostics, you also need to boot the HSC. 
To do this: 

1. Press the INIT button on the HSe. The following message 
displays: 

INIPIO-I Booting ••• 

The boot orocess takes about two minutes. When it is 
completed,· this message appears: 

HSCSO Version XXXX Date Time System n 

2. Type Control Y. This prompt appears: 

HSCSO> 

5.9.1 ILTAPE 
The In-Line Tape Diagnostic (ILTAPE) is capable of running all of 
the drive resident formatter microdiagnostics from the HSe. A 
canned sequence, test 01, tests the TA81 transport functions. A 
second canned sequence, test OS, is available to check the 
transport's streaming functionality. 
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To run ILTAPE test 01, respond to each of the following prompts by 
entering the underlined command. 

HSC50>R ILTAPE 

ILTAP8>D>hh:mm Execution Starting 
DRIVE UNI'r NUMBER (0) [ ]? Tnnn (nnn=uni t number assigned) 

EXECUTE FORMATTER DIAGNOSTICS (YN) [~]? ~ 

EXECUT8 TEST OF TAPE TRANSPORTATION (YN) [N]? Y 

IS SCRATCH MRDIA MOUNTED (YN) [N]?! 

FUNCTIONAL TEST SEQUENCE NUMBER (D) [1]1 1 

SELECT DENSITY (1-800, 2-1600, 3-6250) [3]? 3 

DATA PATTERN (D) [3J? 1 

ITERATIONS (D) [l]? 1 (One pass of ILTAPE test 01 will run.) 

To run ILTAPE test OS, respond to each prompt by entering the same 
commands as those listed above until the following questions. 

FUNCTIONAL TEST SEQUENCE NUMBER (D) [I]? ~ 

SELECT DENSITY (1-800, 2-1600, 3-6250) ["3]? 3 

ILTAPE>D>FIXED SPEEDS AVAILABLE: 
ILTAPE>D> (1) 025 IPS 
ILTAPE>D> (2) 075 IPS 
SELECT FIXED SPEED (D) [0 = AUTOMATIC]? 0 

DATA PATTERN NUMBER (D) [3]1 1 

ITERATIONS (D) [1]1 1 (One pass of ILTAPE test 05 will run.) 

5.9.2 ILEXER 
The In-Line Exerciser Diagnostic (ILEXER) exercises from 1 to 10 
units in any combination of disk and tape drives connected to an 
HSC. Logic is tested by writing and reading predetermined data 
patterns and recording modes. Table 5-5 lists the acceptable error 
criterion for one pass of ILEXER, using the GCR worst case data 
pattern (22) for a 2400 foot reel of tape. 
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ERROR TYPE 
DESIGNATION 

Hard 
Media 
Double Trkerr 
Double Trkrev 
Single Trkerr 
Single Trkrev 
Other Err A 
Other Err B 
Other Err C 

Table 5-5. MAXIMUM ERROR NUMBER 

DESCRIPTION 

Nonrecoverable 
Tape media 
Double track correction 
Double track correction 
Single track correction 
Single track correction 
Other (read) 
Status 
Other (write) 

( read) 

ALLOWED 
NUMBER 
(PER PASS OF 
2400 FT REEL) 

0 
20 

1 
(read reverse) * 
(read) 5 
(read reverse) * 

10 
* 

10 

* Indicates designations not used by TABl. Headings appear on error 
report, but these designations always report 0 errors. 

NOTES: 

1. Other (read) - successful operation without error correction, 
but with interesting occurrence (AMTIE or PHTIE flag). 

Other (write) - write retry succeeded in same physical location 
that previous write retry failed. 

2. If the TA8l does not meet these specifications, additional run 
time is needed to determine the validity of errors. 
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5.10 ASCII PORT DIAGNOSTICS 
When connected to a handheld or console terminal, the ASCII port 
(Figure 5~38) serves as an input/output device to perform the 
following functions. 

1. Run the transport resident diagnostics 
2. Display or print out error log information (sense bytes) 
3. Run special test 27 (conversation mode test using 

selective parameters) 

NOTE 

Paragraph 4.10.1.3 lists the sense bytes 
and ASCII addresses. 

The ASCII port is on the left side of the TU81 control panel 
(under the cover). To use the port, open the cover and plug in an 
RS232-compatible terminal into the EIA 25-position terminal I/O 
connector. 

NOTE 
The ASCII port accepts and generates the 
full ASCII character set. Certain 
characters ace ignored or have special 
meaning as defined in Table 5-6. 

MA·' 173-83 

Figure 5-38. ASCII PORT AND EIA CABLE 
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Table 5-6. CONTROL COMMANDS-

CONTROL CHARACTER 

CONTROL/C (ETX) 
CONTROL/Y (EM) 

CONTROL/G (BEL) 

BACKSPACE (BS) or 
CONTROL/H 

LINEFEED (LF) or 
CONTROL/J 

RETURN (CR) or 
CONTROL/M 

CONTROL/O (SI) 

XON (OX!) -or CONTROL/O 

XOFF (DC3) or CONTROL/S 

CONTROL/U (NAK) 

CONTROL/Z (SUB) 

DESCRIPTION 

Gains the attention of the ASCII control 
program. Other commands may follow. It 
can also be issued to abort the run of 
the current command, program, or 
diagnostic. 

When received by the terminal, causes an 
audible sound (BELL) from the terminal. 
The ASCII control program treats it as 
an illegal character. 

When received by a video terminal, 
overwrites the previously displayed 
character. 

Starts any line of text output. 

Signals the end of an input line. 

Toggles the output to the ASCII terminal 
on or off. Wi th the output toggled of-f ~ 
the characters sent to the terminal do 
not display. The program continues to 
run. 

Generated by the terminal to start the . 
output aborted by the previous 
CONTROL/S. 

Generated by the terminal to stop the 
ASCII control program from sending 
characters to it. The program generating 
the output stops running until a 
CONTROL/O is received. 

Generated by the terminal to tell the 
ASCII control program to delete and 
abort the current input and reissue the 
command prompt. 

Generated by the terminal to signal the 
end of a transaction. I f this command is 
entered at the command prompt, the ASCII 
control program ignores further terminal 
input, reversing the initial CONTROL/e 
or IY command. 
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Table 5-6. CONTROL COMMANDS (Cont'd) 

CONTROL CHARACTER DESCRIPTION 

DELETE (DEL) Generated by the terminal to erase the 
previously entered character. On a video 
terminal, in the default mode, DELETE is 
echoed as BACKSPACE, SPACE, BACKSPACE. 
On a hardcopy terminal (set up with the 
command SET TERMINAL/NOSCOPE or 
/HARDCOPY), DELETE is echoed as \, echo 
of deleted characters, \. DELETE does 
not delete past the end of the prompt. 

NOTE 
The ASCII port's control program 
generates no special characters except 
CONTROL/G, indicating an illegal input 
character: and CONTROL/J and CONTROL/M 
for formatting the output. Any control 
character not mentioned in this table as 
valid input generates BELL if received. 

5.10.1 Port Access 
To communicate with the ASCII port, proceed as follows. 

1. Take the TU8l off-line from the host system. 

2. Type CONTROL/C or CONTROL/Y. Characters typed earlier 
are ig nored • 

3. Mount a scratch tape and enter CONTROL/M (or RETURN) to 
continue the operation. 

4. The ASCII port's control program gives the command level 
prompt, indicating it is ready for an input command. The 
prompt is TU8l>. 

5. Enter a command from Table 5-7. If you want to run the 
transport diagnostics, enter the default RUN DIAGNOSTICS 
command or RUN DIAGNOSTICS/TEST=xx to run a particular 
test (for example, from the TU8l/TA81 Pathfinder). Refer 
to Paragraph 5.10.2 to set up specific options. 

6. If the test is successful, the terminal responds with the 
TU8l> prompt. If the test fails, the terminal displays 
the diagnostic message specifying the fault condition. 
(Refer to Paragraph 5.10.3.) 

7. Type CONTROL/Z or EXIT to exit from the ASCII terminal 
mode. The TUBl echoes with AZ. 
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COMMAND 

SET TERMINAL 

SET DIAGNOSTIC 

SHOW DEVICE 

SHOW RADIX 

SHOW VERSION 

RUN DIAGNOSTICS 

RUN DIAGNOSTICS/ 
TEST=xx 

EXIT 

CONTROL/Z 

Table 5-7. OPERATING COMMANDS 

DESCRIPTION 

/SCOPE -- (Default) indicates that the 
terminal in use is a video display 
termi na 1. 

/HARDCOPY or /NOSCOPE --
Indicates that the terminal in use is a 
hardcopy (printing) unit. 

/LOOP -- Enables loop-on-error mode. 
/NOLOOP -- (Defauit) Disabies ioop-on­
error. 
/HALT -- Enables halt-on-error: exits to 
TA81> prompt endi ng the tes-t. 
/NO HALT -- (Default) Disables halt-on­
erroc. 

Displays the device unit type and device 
serial number. 

Displays the number base of numeric 
outputs: in TA8ls the radix is decimal. 

Displays the hardware and microcode 
version levels. 

(Default) Starts the power-up diagnostic 
test. 

Selects a diagnostic test number where 
xx represents two decimal digits. 

Exits the TA81 from the terminal mode. 
After exit, the TA81 no longer responds 
to the external ASCII terminal except 
for the CONTROL/C input command. 

Same as EXIT, echoes with -Z. Also, used 
to return the 'SET mode to default 
values. 

The control program disconnects after 10 idle minutes if there is 
no input at the command prompt level. Any characters typed in 
before the TU81> prompt are ignored. 
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5.10.2 Diagnostic Commands 
The diagnostic commands check the TU8l status, and set up and 
control the diagnostic execution. To set a diagnostic control 
parameter, enter the proper SET command before starting the test. 
Once sp~cified, the parameter stays in effect until changed ~ith 
another command or until you exit from the terminal mOlie. 

If no SET paramet~cs were specified, the ASCII control program 
automatically uses the default parameters, which remain active 
until you use a SET command. For example, you can run the selected 
test with "no loop on error" and "no halt on error" defaults. In 
this case the test runs for one pass only. 

Type diagnostic commands immediately after the prompt with no 
spaces between. Separate the command from the first parameter by 
one space. If you invoke options, enter them after the first 
parameter, with a slash between the two terms. One option per 
command is allowed. 

5.10.3 Message Format 
Each input line together with the command prompt should not be 
greater than 64 characters. Characters beyond the 64th are ignored 
by the control program. All inputs from the terminal (except 
CONTROL/C and /Y) are prompted. 

Diagnostic Messages 
Diagnostic results are reported in the following format if the 
test is unsuccessful (maximum 64 charactecs per line). 

TEST:xx . FAULT CODE:xx FAULT SUBCODE:xx 

where 

TEST:xx = Diagnostic test number (in decimal) 
FAULT CODE:xx = Code indicating primary field replaceable 

unit 
FAULT SUBCODE:xx = Code indicating hardware element that 

failed 

Successful completion of a diagnostic test causes the prompt to 
display_ Refer to the TUSl/TASl Pathfinder tables for additional 
instructions in the event of a diagnostic failure. 
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5.10.4 Special Diagnostic Test 2·1 
Test 27 is not a resident microdiagnostic permanently stored in 
the TUa1 memory. This diagnostic can only be performed using a 
terminal since it req~ires manual data input. 

Test Procedure 
Put unit on-line. 

Enter the command 

III RUN DIAGNOSTICS/TES'f=27 I II. 
This causes three commands to be run in the following order. 

1. Wri te 
2. Backspace 
3. Read 

When the prompt appears on the te(minal, enter the first input 
parameter, selecting speed and density. As each additional prompt 
appears, enter additional input parameters in the specified order. 

, "TU81> I I I Speed and density select where 
1 - 25 ips PE 
2 = 75 ips PE 
3 = 25 ips GCR 
4 = 75 ips GCR 

I I 'TU81> '" Pattern identifier where 
1 = all ones 
2 = all zeros 
3 = alternating bytes of ones and zeros 
4 = worst case PE pattern 

3 Is 
2 Os byte 1 
3 Is 

3 Os 
3 Is 
3 Os 

byte 2 

I I ITU81> II I Bytes/block where 
1 = 512 bytes 
2 = 2048 bytes 

III TU81> III Write block count.: XXX where 
XXX = 0 to 255 

, "TU81> I I I Backspace block count: XXX where 
XXX = a to 255 

I I ITU81> I I I Read block count where 
XXX = 0 to 255 
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Example: 

Entering the following causes 16 blocks of 204B bytes of ones to 
be written at 25 ips PEe Then a backspace of 16 blocks occurs, and 
the 16 blocks are read. 

TUBl> 1 
TUB1> 1 
TU8l> 2 
TU81> 16 
TU8l> 16 
TUBl> 16 

If you entec zero in a block count field, the corresponding 
command is not run. 

Enter all parameters as decimal numbers. 

After receiving the input parameters, the TUBI performs a rewind 
to BOT. This is necessary because a density 6hange can only be 
made when the tape is positioned at BOT. 

Default Parameter Values 
If you type CONTROL/Z immediately after entering: 

RUN DIAGNOSTICS/TEST=27 

the input parameters revert to these default values. 

Speed and density select I 
Pattern identifier 3 
Bytes/biock 1 
Write block count 10 
Backspace block count In 
Read block count 10 

(25 ips PEl 
(alternating ones and zeros) 
(512 bytes) 

If you enter CONTROL/Z during parameter selection, default values 
are assumed for the remaining parameters. 

System Conflicts 
If the unit is on-line to the host when the ASCII port is 
activated, the following message displays on the terminal. 

TUBI ONLINE TO HOST. 
TO USE ASCII PORT, TAKE UNIT OFFLINE! 

5-104 



APPENDIX A - TUBI SYSTEM INTERFACE 

A.I TMSCP OVERVIEW 
The TUBI tape subsystem conforms to the DIGITAL Mass Storage 
Control Protocol (MSCP). MSCP is an asynchronous communications 
protocol. Tape-oriented MSCP (TMSCP) is the a-synchronous I/O 
communication protocol used by a family of tape mass storage 
device controllers. TMSCP conforms to general MSCP. Commands 
and responses are exchanged between the Host and TMSCP 
Interface/Controller by messages structured with a general 
format. Data I/O is performed over the Unibus and Low End 
Storage Interconnect (LESI) comprised of a set of I/O cables and 
KLESI-UNIBUS adapter (MB739). The TMSCP Interface/Controller 
modules contains the intelligence under microprocessor control 
to convert these messages to TUBI device specific Commands and 
Responses. The MSCP concept allows future devices to be 
interfaced to the Host without requiring new Host-based driving 
software. 

LEGAL NOTICE 
TMSCP and STI protocols and documentation 
are the proprietary information of 
Digital Equipment Corporation. 
UNIBUS/Q-BUS/BI-BUS port drivers and 
documentation for MSCP/TMSCP products are 
also proprietary information of Digital 
Equipment Corporation. 

A.2 SUBSYSTEM OVERVIEW 
Figure A-I is a block diagram of the TU81 subsystem. The tape 
transport is directly connected to a VAX CPU by a UNIBUS/LESI 
interconnect. The LES! adapter (M8739) resides in any small 
peripheral controller slot in the UNIBUS backplane. The LESI 
relieves the Controller of UNIBUS overhead such as supervising 
NPR transfers and generating interrupts. It also simplifies 
communication with the I/O page registers. 
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The TMSCP Adapter contains the Controller interface to the LESI, 
the interface to the Formatter and the microorocessor-based 
intelligent conroller. The Controller fetches "and translates 
Host-transmitted command messages to TUBI Formatter commands. 
It also encodes TU81 Formatter and driVe status into messages 
and delivers them to the Host. In addition, it supervises 
bi-directional data transfer between the Host and Unit. 

The Formatter receives commands from the from the Controller and 
converts them to motion and data transfer operations to the 
drive. Data received from the Host via Controller is converted 
to PE or GCR format and Dassed on to the drive. Data received 
from the drive is error corrected, converted and passed to the 
Host through the Controller. 

The Tape Drive is the physical transport itself with the 
read/write electronics, servo control and panel switches. For 
purposes of MSCP definition, the Formatter and drive are defined 
as the 'Unit' and the THSCP Adapter as the 'Controller'. 

A.3 SOFTWARE/FIRMWARE OVERVIEW 
In a computer system that uses an MSCP mass storage subsystem, 
the I/O controller in the peripheral device contains the 
intelligence to perform the detailed I/O tasks. 'Ibis 
arrangement allows the Host to simply send command messages 
(such as requests for reads and writes) to the I/O controller 
and to receive responses messages back from the controller. The 
Host does not concern itself with the details such as device 
type, media geometry and format, error recovery, etc. 

A.3.l Host Architecture 
The Host uses two layer of software to communicate with t~e tape 
subsystem. They are a "class driver" and a "port driver". The 
class driver is the higher software layer and is concerned with 
the tasks to be performed. The class driver's knowledge of 
details is limited to the general device class (such as disk or 
tape) and the capacity of the device. The class driver is not 
concerned with the communication link (I/O bus and adapter), 
controller or the exact model of the device being used. 

The port driver is the lower software layer that is concerned 
only with communication services such as passing the messages 
over the communication link. The port driver is not aware of 
the messages' meaning and is not concerned with the exact type 
of the I/O controller or the 'storage unit. However, it is 
tailored to the type of lio bus used in the subsystem. The 
LESI-UNIBUS adapter is driven by a UNIBUS port driver. Each 
driver (software layer) has its own level of responsibilities 
and shields the other from unnecessary load and details. 
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A.3.2 I/O Controller Architecture 
In the device I/O controller, there are also two corresponding 
levels of software. The lower of these two is also a port 
driver and like the port driver in the Host, is only concerned 
with passing messages back and forth over the communication bus. 

The higher layer of controller software is a "TMSCP Server". It 
constitutes the intelligence of the I/O controller and therefore 
defines it functionality. The TMSCP Server concerns itself with 
determining the number of devices, their type, geometry, unit 
number, availability, status, etc. The TMSCP Server receives 
requests from and sends responses to the Host. It optimizes the 
requests, performs the data handling and data I/O operations, 
and saves the data in the buffer if necessary. 

The TMSCP Server performs error detectin and recovery, and 
reports any significant errors to the Host. Because of this 
function, the Host sees a "perfect media", an important 
characteristic of an MSCP subsystem. That is, the Host only 
needs to report the errors to the higher level (user) software, 
as the TMSCP Server performs all error recovery and media defect 
(bad block) handling. 

Figure A-2 
subsystem. 
each block. 

is the software/firmware block diagram of the 
The following paragraphs summarize the operation of 

The Class Driver performs the following functions: 

1. Establishes a connection with the TMSCP Server via the 
Host and Controller Port Driver. 

2. Builds commands in Message Format to be delivered via the 
Port Driver to the TMSCP Server. 

3. Receives Response Messages from the TMSCP Server via the 
Port Driver. 

4. Interrogates the status from the Response Messages. 

5. Establishes the data buffer via the Host Port Driver for 
bi-directional data transfer between Host Memory and Tape 
Drive. 
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The Host Port Driver peforms the following functions: 

1. Initializes synchronization of the connection between the 
Class Driver and the TMSCP Server via the Controller Port 
Driver. 

2. Supervises the integrity of the connection by monitoring 
the communication mechanism for error conditions and 
re-establishes connections on Power Fail. 

3. Establishes and supervises the communications area in 
Host Memory for bi-directional message transfers between 
the Class Driver and TMSCP Server. 

4. Maintains control of the data buffer in Host Memory under 
direction from he Class Driver. 

5. Maintains Flow Control of commands to the TMSCP Server. 

The Communications Mechanism is the hardware, physical 
interconnect between the Host and the TUBI tape transport. It 
consists of the UNIBUS, the LESI adapter and associated logic in 
the Host and Cotroller to support the Host and Controller Port 
Drivers. 

The Controller Port Driver performs the following functions: 

1. Responds to and supports the Host Port Driver 
initialization to establish the connection between the 
Class Driver and the TMSCP Server. 

2. Performs diagnostic functions in the communications 
mechanism and in the Controller to support the Host Port 
Driver in maintaining the integrity of the connection. 

3. Reports and defines all fatal error conditions detected 
during the operation of the port. 

4. Supervises delivery and receipt of Command and Response 
messages from the Host Port Driver. 

5. Supervises the Controller portion of bi-directional data 
transfers between the Tape Transport and Host Memory. 

The TMSCP Server performs the following functions: 

1. Receives Command Messages from the Class Driver via the 
Port. 

2. Translates and interprets Command Messages into TUBl 
Function Commands. 
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3. Transmits TUBI Function Commands to the Formatter. 

4. Receives status information from the Formatter. 

5. Encodes Formatter and Drive status information into 
Response Messages to be delivered by the Controller Port 
Driver. 

A.4 HOST TO CONTROLLER COMMUNICATIONS 
The Host's class driver and the controller's THSCP server route 
their messages through the path of corresponding port drivers 
and a hardware interconnect layer. The hardwre interconnect 
(physical realization of the communication link) is the 
communication mechanism. This communication takes place across 
a link called a "connection" (Figure A-3). 

A.4.l Connection States 
The state of the connection is directly equivalent to the state 
of the controller of THSCP server with respect to the class 
driver. Controller states are as follows: 

o CONTROLLER-ONLINE - only if the connection is established and 
functioning. 

o CONTROLLER-AVAILABLE - the connection is NOT established but 
it is believed that it CAN be established. 

o CONTROLLER-OFFLINE - the connection is NOT established and it 
is believed that it CANNOT be set. 

Three types of communication services are used across the 
connection between a class driver and a MSCP server: 

o Sequential Message Communication Service for MSCP control 
messages. 

o Datagram Communication Service for MSCP error log messages. 

o Block Data Communication Service for data transfer between a 
Host and device controller. That is, the contents of a named 
buffer on one side of the link are transferred to a named 
buffer on the other side of the link. 
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A Unit (i.e. TUBI Formatter) can be in one of three states 
re.,.ative to each class driver (in a Host) that is "CONTROLLER 
ONLINE" to an I/O controller (TMSCP server). The unit states 
are: 

o UNIT-OFFLINE If a formatter is OFFLINE to 
controller, the addressed tape transport connected 
offline controller is also offline to a host. 

an I/O 
to the 

o UNIT-AVAILABLE - Tape transport must be powered up, online to 
the formatter, have a tape loaded, and be ready to perform 
I/O when the Host brings it online. 

o UNIT-ONLINE - With the formatter and the controller both 
online, the transport is ready and able to satisfy normal 
host requests and the Host has issued a successful ONLINE 
command. 

A.4.2 Flow Control 
Especially critical to ~1SCP is the concept of Flow Control which 
is used to control, buffer, and handle the data flow. 

Flow Controi provides data buffering and overflow control for 
sequential message and block data communication services. The 
datagram communication service does not use flow control. if no 
buffers are available, the incoming datagrams will be· 
discarded. The probability of datagram delivery is based on the 
ability of the receiver (i.e. the class driver) to always have 
the buffers queued for incoming datagrams. 

When a potential receiving process queues a buffer for receiving 
messages on a connection, the presence of this buffer 1s 
transmitted (via the underiying communications service) to the 
potential sending process at the other end of the connecton. 
This message, while notifying the potential sender of the queued 
buffer, grants the sender a credit, which is the privilege to 
send the message. Therfore, the messages will only be sent when 
the sender knows that the receiver has queued a buffer with 
enough capacity to receive the messages. 

Typical implementation of the flow control is based on the use 
of a counter in the port driver which holds the process credit 
balance for each partner involved in the communication process; 
that is, the number of queued receive buffers minus the number 
of messages that have been sent. Every time the process's 
partner queues the receive buffer, a message is sent causing the 
counter to be incremented. Every time the message is sent, the 
counter is decremented. Th~ messages may only be transmitted 
when the counter (credit balance) is greater than zero. 
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A.5 
The H8739 
plugs into 
backplane. 
controller 
functions: 

H8739 LESI ADAPTER 
LESI UNIBUS Adapter is a quad height module which 
any small peripheral controller slot in the UNIBUS 

It interfaces the UNIBUS to the intelligent 
in the transport. The M8739 performs the following 

1. Enables the I/O controller to send and receive data (via 
Direct memory access) to and from the Host's memory. 

2. Enables the I/O controller to interrupt the Host. 

3. Enables access to two UNIBUS registers - Initialization 
and Polling (IP) , and Status, Address and Purge (SA). 

In the LESI Interconnect, the M8739 is always a slave to the 
controller. The controller initiates all operations and the 
adapter response upon completion of the command or data block 
transfer. 

Figure A-4 is the M8739 Block Diagram. 

A.S.l Data Transfers 
Before initiating an NPR, the controller writes the host 
starting address for the NPR into the address register. The 
controller initiates the NPR by writing into the command 
register: Do an NPR, with a direction bit and the word count. 
The address register increments with each data transfer occuring 
on the host interface. 

The M8739 transfers data to and from the controller in blocks of 
16 words. Multiple block transfers occur without reissuing the 
command or rewriting the starting address (except in Byte 
Mode). This is done by transferring 16 more data words into or 
from the adapter RAM. The DO NPR command restarts when an 
overflow of the word count is detected by the adapter. Each 
successive block transfer must start at RAM address 0 and be 16 
words long. If a shorter block has to be transmitted at the end 
of the burst, DO NPR is cleared first, then the word count is 
modified before the controller reissues DO NPR and sets up the 
RAM. Multiple block transfers can be prevented by clearing DO 
NPR at the end of each block transfer. 

Byte operation occurs ~n single byte transfers at the beginning 
and end of a record. All data inside the record is in word 
format and all word transfers are executed in block sizes 
specified by the Host. The adapter gives up the Host bus at the 
end of every byte transfer. Therefore, after each single byte 
transfer, the controller writes the starting address and issues 
a new command. 
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Parity is generated and checked on both the controller and the 
host interfaces. The adapter informs the controller of the 
completion of the data block transfer by asserting ATTENTION. 

A.5.2 Interrupts 
The adapter card also executes Host interrupts. First, the 
controller writes the interrupt vector into RAM location zero, 
then initiates the interrupt by writing into the command 
register the DO INTERRUPT command with zero address and word 
count bits. 

A.5.3 UNIBUS Registers 
The M8739 adapter also operates as a slave device to the host 
when it runs from the TMSCP Controller. The adapter holds the 
addresses of two UNIBUS registers, Initialization and Polling 
(IP) and Status, Address and Purge (SA) which are used for 
control of the port. 

o IP Register Function 

1. Host write to IP causes a "hard" initialization of the 
port and controller. 

2. Host read from IP (when the port is operating.) sets POLL 
bit in the adapter status register. 

o SA Register Function 

1. Host write to SA during initialization sends host 
specific parameters to the port (adapter and controller). 

2. Host read from SA during initialization gets data/error 
information relating to the initialization process. 

3. Host read from SA during normal operation gets status and 
fatal errors. 

4. Host write zeros to SA during initialization or normal 
operation signifies a successful adapter purge in 
response to a port initiated purge request. 
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A.6 TMSCP CONTROLLER MODULE 
Figure A-S is a block diagram of the TMSCP Controller Module. 
The LES! Interface is the interconnect between the TMSCP Card 
and the Host. The Formatter Interface is the interconnect 
between the TMSCP Card and the TUBI Formacccer. Tne 
Microprocessor Controller on the TMSCP Module contains the 
Microprocessor RAM Memory, ROM Memory and support logic to 
execute the translation of MSCP protocol to. TUBl specific 
functions. 

Figure A-6 is a block diagram of the Microprocessor Controller. 
The Microprocessor controls the execution of the Controller Port 
Driver Firmware and the TMSCP Server Firmware. It also controls 
all hardware I/O via the PIAg and Latency Buffer. The 16K x 9 
ROM Memory contains the microcode for the TMSCP Server and Port 
Driver as well as additional functionality required internally. 
The lK x 9 RAM Memory provides temporary storage for Command 
Packets, End Packets and Error Log Messages. It also provides 
scratch pad memory to support the ROM-based firmware. 

A.7 THE UNIT 
The rest of the TU8l Subsystem is referred to as the Unit. 
Figure A-I is a functional block diagram of the TU8l. 

Refer to paragraphs 4.9 and 4.10 of this manual for information 
on Formatter modules and interface signals. 
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APPENDIX B 

B.l TAPE TRANSPORT CONFIGURATION SELECTION 
The TU8l/TA8l has optional features and selectable addresses. 
Option and address selection components are contained on the 
Interface, Formatter Write, and Servo/Control Modules. Table 
B-1 lists these features and their associated jumpers and 
switches. Refer to Figure B-1 for component locations. 

Table B-1. TU81/TA8l CONFIGL~TION 

OPTION 

Channel Parity 
Check 

Remote/Local 
Density * 

Adaptive Velocity 
Control (AVC) ** 

Density Status 
Option 

Formatter/Device 
Address Select 
Switches Sl to S4 

JUMPER/SWITCH FUNCTION 

INTERFACE MODULE 

WI (1-2) 

WI (2-3) 
As Shipped 

W3 (1-2) 
W3 (2-3) 

As Shipped 

W5 (1-2) 
As Shipped 

W5 (2-3) 

W6 (1-2) 
As Shipped 

W6 (2-3) 

Sl-OFF 
As Shipped 

Sl-0N 

S2-0FF, S3-0FF 
As Shipped 

S2-0FF, S3-0N 
S2-0N, S3-0FF 
S2-0N, S3-0N 

B-1 

Parity bit not transferred 
with data from host. 

Parity bit transferred 
with data from host. 

Remote Density Select 

Local Density Select 

AVC Enabled 
AVC Disabled 

Density Status Enabled 
Density Status Disabled 

Formatter Address 0 
Formatter Address 1 

Transport Address 0 
Transport Address 1 
Transport Address 2 
Transport Address 3 



Table B-1. TUBA/TABI CONFIGURATION (Cont'd) 

OPTION 

Long Gap Select 
(PE) 

Short Gap Select 
(PE) 

Long Gap Select 
(GCR) 

Short Gap Select 
(GCR) 

JUMPER/SWITCH FUNCTION 

FORMATTER WRITE MODULE 

WI (1-2) 
As Shipped 

WI (2-3) 

W2 (1-2) 
As Shipped 

W2 (2-3) 

WI (1-2) 
As Shipped 

WI (2-3) 

W2 (1-2) 
As Shipped 

W2 (2-3) 

Variable Gap-0.6" to 1.2" 
Fixed Gap-l.2" 

Variable Gap-0.6" to 0.9" 
Fixed Gap-0.6" 

Variable Gap-0.3" to 0.6" 
Fixed Gap-0.6" 

Variable Gap-0.3" to 0.45" 
Fixed Gap-0.3" 

Long Gaa or Short Gap selection is made by means of I/O interface 
line FLAP. 

Spare 

Write to EEPROM 

W3 

SERVO/CONTROL MODULE 

WI (1-2) 
WI (2 -3) 

,As Shipped 

Active 

Inactive 

* If the transport is configured in the local density mode (W3, 
no jumper) and tape is positioned at BOT, alternately 
pressing of the LOAD/REWIND switch will cause the unit to 
alternately change density from· PE to GCR and vice versa. 
The HIGH DENSITY indicator lights when GCR is selected. 

** Jumper W5 - Adaptive Velocity Control. When this option is 
used, rather than selecting 25 ips mode when low speed is 
commanded, the transport enters a mode whereby the optimum 
speed is chosen to match system requirements. If 75 ips mode 
gives the best throughput, then this mode is used; the same 
applies to 25 ips streaming and 25 ips start/stop modes if 
the unit is in the PE mode. This choice of operating mode is 
made automatically by the transport and does not require any 
involvement by the system. 
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The diagrams (Figures B-1 through B-5) are intended to help 
service personnel find ann service the electronic modules. 

WRITE 
DR!VER 
MOCULE 

WRITE 
FORMATTER 
MODULE 

@ 
o 
© 

SERVO! TMSCP OR STI POWER AMP 
MODULE CONTROL M.ODUlE 

MODULE 
MA·(M10." 

SHR.Q441S-85 

Figure B-1. LOGIC MODULE LOCATIONS WITH TAPE DECK 
IN SERVICE POSITION 
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FORMATTER 
READ 
MODULE 
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J3 

J 

, 
~ § 
§ 
§ 
§ 
§ 
§ 

" 

J5 
321 

J I -. 
W1 W10P2 

FORMATTER 
WRITE 
MODULE MA-0555-a. 

Figure B-2. FORMATTER WRITE MODULE - JUMPER LOCATIONS 
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LOCATION D23 

Figure B-3. SERVO/CONTROL MODULE - JUMPER LOCATIONS 
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TRANSMIT 

48 ~ 4800 BAUD 
96 -= 9600 BAUD 
. 3 = 300 B~UD 
1 2 = , 200 B A U D 

Figure B-4. TMSCP INTERFACE MODULE - JUMPER LOCATIONS 
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48 = 4800 BAUD 
96 :: 9600 BAUD 
3= 300 BAUD 

12 = 1200 BAUD 

.1 

MA-0358-S4 

SHA-0285-81 

PORTB 

PORTA 

Figure 8-5. STI INTERFACE MODULE - JUMPER LOCATIONS 
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TU81/TA81 
Suhsystem 
User Guide 

TU81/TA81 
Pathfinder 

TU81/TA8l 
Illustrated 
Parts Breakciown 

Table C-l. 

EK-TUA8l-UG 

EK-TUA81-SV 

EK-TUA81-IP 

Tua1 Magnetic EK~OTU81-PS 
Tape Subsystem 
Pocket Service 
Guine 

TA81 Magnetic AA-Z786A-TC 
Tape Subsystem 
Maintenance 
Guidp, 

874 Power" EK-00874-IP 
Controller IPS 

TU81 Field MP-01618 
Maintenance 
Print Set 

TA8l Field 
Maintenance 
Print Set 

TU81-C Field 
Maintenance 
Print Set 

MP-02027 

MP-02060 

APPENDIX C 

RELATED DOCUMENTS 

Contains functional an1 system 
overview, installation, operation, 
and user maintenance information. 

Provides test documentation 
(troubleshooting procedures, 
diagnostic tests, fault and 
sub-fault codes) for use by trained 
service personnel. 

Lists and illustrates TU8l/TA81 
assemblies and replaceable parts. 

Provides a quick reference to 
installation, maintenance, and 
repair procedures for trained 
service personnel. 

As a part of the HSCSO Service 
Manual, gives a quick reference 
to installation, maintenance, and 
repair procedures for trained 
service personnel. 
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Appendix D - TA~l SYSTEM INTERFACE 

D.1 STI OVERVIEW 
The TA~1 ta~e subsystem conforms to DIGITAL St~ndard Tape 
Interface (STI) protocol .. STI is an asynchronous communi.cations 
protocol usen by a family of tape mass storage device controllerR. 
eommand~ and resnonses are exchangerl hetween the Hse an~ STI 
interface by messages structured with a general format. Data I/O 
is performed between a host an~ the HSC ov~r the CI bus: 1ata I/O 
is performed hetween the HSe and the STI interface mo~ule 
(inst~lled in the TARl) over the STI ~us. T~e STI interface module 
contains the intelliqence unoer microprocessor. control to convert 
these messages to TAOI oevic~ specific commands and responses. The 
STI concept allows future devices to be interfaced to the Hse 
without requiring new HSe-based driving software. 

LP.GAL NOTICR 

TMSCP an~ STI. protocols and 
documentntion are the proprietary 
information of Digital Rquipment 
Corporation. UNIBUS/Q-BUS/BI-RUS port 
orivers ann documentation for MSCP/TMSCP 
prooucts are also propriet~ry 
information of Digital 8quipment 
Corporation. 

D.2 SUBSYSTEM OVERVIEW 
Figure D-1 is a hlock diagram of the TARl suhsystem. The tape 
transport is directly connected to up to two HSCs by an ST! 
interconnect. A Tape Data Channel (TDe) installed in the Hse 
connects the HSC to the STI bus. 

The STI module contains the int~rface to the STI bus, t~e 
interface to the formatter, and the microprocessor-based 
intelligent controller. The interface fetches and translates 
HSC-transmitt~t1 comrnann messages to TABI formatter commands. It 
also encodes TA81 formatter ann rlrive status into messages and 
delivers them to the HSC. tn addition, it supervises 
hi-rlirectional nata transf~r between the HSC and the unit. 

The tape drive is the physical transport itself with the 
read/write electronics, servo control and panel switches. For 
purposes of STI definition, the formatter and ~rive are defined as 
the "unit," the Toe mo~ule as t~e "controller," and the STI mo~ule 
as the "formatL~r." 
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HSC 
A 

HSC 
B 

r------T~-------l 

I I 
I I 

'---~I----I ST I I INTERFACE FORMATTER DRIVE 

-------I 
I'll I ' 
L _______ ..... _____ J 

SHA·0<W8 ... 

Figure 0-1. SUBSYSTEM BLOCK DIAGRAM 

D.3 STI BUS OVERVIEW 
The STI bus carries signals between the controller and formatter. 

The STI bus consists of four uni-directional lines. It is a serial 
bus: all control, data, command, and response signals are sent 
serially through these lines. The lines ate shown in Figure 0-2, 
the STI Interface Block Diagram. 

Two of the lines carry signals from the controller to the 
formatter.. One is a control line: the other carries commands and 
data to be written to the tape. 

The other two lines carry signals from the formatter to the 
controller. One is a control line: the other carries responses and 
data that has ~ecn read from the tape. 

D.4 STI COMMUNICATIONS 
Since STI signals are carried on serial lines, pulses received on 
a line are grouped into "packets" so that they can be interpreted. 

For example, pulses carried on the control lines are grouped into 
16-bit packets: these are called "state" frames. Pulses carried on 
the command and data line or response and data line are grouped 
into 32-bit packets: these packets form "message" frames. 
Information provided by each type of frame is discussed in the 
following paragraphs. 
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EDC 
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· 
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i 

Figure 0-2. 

D.4.1 STATE F~~ES 

l
»)--CO_N_S_T_A_TE--f:==ST=, !=5=T A=T=, E=!=N=:_ 

TA81 STATE 
STI STATE OUT 

STI INTERFACE MODULE BLOCK DIAGRAM 

SHR-G4IO-aI 

A state frame is a l6-bit packet that is carried on either of the 
control lines on the STI bus. 

A state frame on the control line coming from the controller to 
the formatter provides the Eollowirig information. 

o Controller Receiver Ready - Indicates when the controller 
is ready to receive a message frame. 

o Keep Going - Indicates that the controller will send 
another read or write command, so it wants the drive to 
stay in streaming mode. 
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o Clock Slow - Tells the formatter to decrease its clock to 
below S.8 MHz. This is a temporary condition~ when the 
controller negates this signal, the formatter can resume 
transmission at its previous rate. 

~OTE 

The TASI subsystem- is self-clocking. The 
controller uses the formatter's clock to 
match the transfer rate of the drive. 
This allows the STI bus to accommodate 
the range of transfer rates used by 
different tape drives. 

o Initialize Used by the controller to resynchronize 
communications between the controller and the formatter. 

A state frame on the control line coming from the formatter to the 
controller provides the following information. 

o Formatter Receiver Ready - Indicates when the formatter 
is ready to receive a message frame. 

o Attention Indicates that the formatter requires the 
controller's attention because the formatter's status has 
changed. 

o Acknowledge - Indicates that a data transfer has been 
successfully completed. 

o Data Ready - Indicates that data that has been read from 
the tape is ready to be sent to the controller, or that 
the formatter is ready to receive data to be written to 
the tape. 

o Available - Used by the controller to determine which of 
the following connection states the drive is in. 

On-line State 
Formatter enters this state from the available state when 
it becomes dedicated to one controller. The formatter 
must be in this on-line state for data transfers to take 
place. 

Off-line State 
Formatter is not able to communicate with a controller or 
perform any data transfers. A formatter can be off-line 
to all connected controllers due to a power failure or 
error condition~ the formatter can be off-line to one of 
its controllers if the port switch that connects it to 
that controller is disabled. 
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Available State 
Formatter is not dedicated to any controller. The 
formatter sends· thi~ state continuously to all selected 
controllers. When the formatter receives a valid command, 
it enters the on-line state. 

Unavailable State 
Formatter is unavailable to one controller when it is 
on-line to another controller. 

o Parity - Provides odd parity check of the other state 
signals in the frame. 

D.4.2 MESSAGE FRAMES 
A message frame is a 32-bit packet that is carried on the command 
and data line or the response and data line on the STI bus. 

A frame on the co~mand and data line coming from the controller to 
the formatter tells the formatter what operation the host wants 
the unit to perform. The entire command may take several frames:­
one frame provides the opcode for the operation, as many as 62 
frames list the parameters for the operation, and a final frame 
provides a checksum. The same command and data line is used to 
send data from the controller to the formatter when a write 
operation is performed. 

A frame on the response and data line coming from the formatter to 
the controller tells the controller the result of the previous 
operation. The same response and data line is used to send data 
from the formatter to the controller when a read operation is 
performed. 

Figure D~3 provides the STI Data Control Block Diagram. 
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Figure 0-3. STI DATA CONTROL BLOCK DIAGRAM 
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