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PREFACE

| This manual describes the diagnostic programs provided for MAI 2000,/2500/3000/4000 running the MAI
BOSS/IX operating system, version 7.4. This information is provided as an aid for field service personnel in
locating hardware problems to the board and socketed IC level.

The major topics covered in this manual and the changes made for this revision, are:

Section 1
Section 2
Section 3
Section 4
Section 5

Section 6

Section 7

Section 8

Section 9

Section 10

Appendix A

M6204C

Introduction

Error Loggihg

BASS Diagnostics

Diagnostic Executive

System Interaction Test (SIT)

Logic Tests

- Added Dual SCSIi Controller Logic Test
Function Select Tests

- Added Dual SCSI Controller Function Select Test
Micro-Diagnostic System (MDS)

Disk Utilities (DUTIL)

SCSI Disk Utilities (FAVI)

- New Section

Installing Diagnostics

- New Appendix
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SECTION 1
INTRODUCTION

11 OVERVIEW

This manual describes the diagnostic features developed for the MAI 2000, 2500, 3000 and 4000 systems. The
diagnostics described are for release 7.4A and above, though many apply to earlier releases as well. The
features consist of a system error logging facility, which maintains a file of boot and runtime errors on the
system, and a set of programs to aid in diagnosing system problems to various levels.

The error logging facility is included in the base system software, and so is available on all systems (unless the
program files are deleted). Error logging is started automatically during the normal boot procedure. Access to
the error log is available on-line, during normal system operation.

Most of the diagnostic programs are distributed on tape or floppy. The exception is the Micro-Diagnostic System
(MDS), which resides in system PROMS on MAI 2500, 3000 and 4000 systems (MDS is not available on the MAI
2000). .

The Basic All-purpose Service System (BASS) diagnostic is an on-line system exerciser, and is the highest level
set of diagnostic programs. All other diagnostic programs are off-line diagnostics, and require a special boot
procedure (alternate load) or, in the case of MDS, invocation of the PROM routine from the boot menu.

The System Interaction Test (SIT), Logic tests, Function Select tests and Disk Utility (DUTIL) all operate under the
control of the diagnostic Executive program (Section 4). These programs are distributed on the bootable
diagnostic media (DIA).

Instructions for installing the diagnostic Executive, SIT, Logic tests, Function Selects and BASS on the fixed disk
are provided in Appendix A.

1.2 DIAGNOSTIC STRATEGY

The diagnostic programs are designed to provide an aid in trouble shooting at different functional levels. For
instance, the BASS tests exercise system peripheral devices under the control of the operating system, and may
be run in a multi-user environment. This is the highest level of diagnostic, and is mostly useful for detecting
failure of the peripherals themselves.

At a lower level, SIT simulates operation in an operating system environment, but in a closely controlied manner.
It checks for interaction problems between competing devices, and helps isolate system problems to a suspect
board or boards. Logic tests, at a deeper level, further diagnose problems at the board level, followed by
Function Select tests which allow a degree of diagnostic to the component level.

MDS is the lowest level diagnostic, allowing testing of the system logic.
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Given this hierarchical structure of the diagnostic programs, a general diagnostic strategy would be as follows:

1. Check the error log to determine which parts of the system are failing. Errors may be logged that
have gone unnoticed during system operation.

2. Ifa peripheral device is suspect, use the BASS tests to exercise the device, and check for errors.

3. Ifthe problem appears to involve the controllers, use SIT and/or Logic tests to check the functioning
of the suspect controller either in interaction with other controllers or alone.

4.  Use the Function Select Tests to identify failing chips on controller boards.
5. Use MDS to diagnose the system when errors prevent the system from booting.

Steps 1 through 3 and 5 can be performed in the field, and can reduce the amount of hit-or-miss board
swapping. Step 4, involving Function Select tests, is generally appropriate only at the repair depot level.

The DUTIL diagnostic is primarily used only for formatting fixed disks. It does have some functionality useful as a
diagnostic as well. It is run similar to the function selects, but may be of use at the Logic test level (step 3)

1.3 RELATED PUBLICATIONS

The following manuals provided related information. .

BOSS /IX Technical Reference Manual, M6227
MAI 2000 Service Manual, M8079

MAI 2500/3000 Service Manual, M8108

MAI 4000 Service Manuyal, M8205

In addition, there are several related controller service manuals, as listed in the system service manuals.
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1.4 NOTATIONAL CONVENTIONS

A tfew notational conventions have been adopted in this manual.

1.4.1 Keys and Key Sequences
Individual keys on the keyboard are referred to by their legend. Letter keys, for example the Individual keys on
the keyboard are referred to by their legend. Letter keys, for example the K key, is referred to by the letter in .
normal type. When the reference occurs in running text, it is shown in bold type, as in the previous sentence. If
it is shown on a displayed line, it is not bolded, e.g.:

K

Occasionally, especially for non-letter symbols, we further enclose the key name in double quotation marks for
added clarity, e.g., "/".

Some keys are either not marked, for instance the SPACE bar, or have different names depending on the
keyboard, such as the ENTER or RETURN key. In this later case, we always refer to it as the ENTER key. When
there are more than one possible markings for a key, we have picked one to use through out the text which we
believe is unambiguous.

MAI Basic Four terminals typically have a series of four keys, marked "I", “Il, "Il and "IV", sometimes called .
"Motor Bars" and sometimes "Control Keys.” We refer to these keys as CTL-l, CTL-II, CTL-lll and CTL-IV.

A sequence of keys is occasionally used by the diagnostic programs to perform special functions. These

sequences consist of pressing and holding down the CTRL (or CONTROL) key while pressing some other key.
These sequences are described by joining the two keys with a "plus” sign, e.g., CTRL + C.

1.4.2 Entered and Displayed Information

Most messages displayed by they diagnoétics are shown on displayed lines in normal tybe, for instance_:
This is a ﬁessage

In some cases we use a reduced, non-proportional type, primarily for size and formatting reasons:
This is a wessage

Rarely, a single word message is shown in running text enclosed in quotation marks, e.g., "ERROR."

Entering information, such as commands, into the system consist of typing the information followed by pressmg
the ENTER key. Rather than say that, we usually sumply say enter:

the information

We mean, type the information shown and then press ENTER. On infrequent occasions we say something like,
“Type Y and press ENTER." They mean the same.
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1.4.3 Command Format Descriptions

Several diagnostics have commands associated with them. Commands typically consist of the command name
followed by one or more arguments or parameters:

command param1 param?2 ...

Parameters may be shown either by constants or variables. A constant is the -actual value of the parameter, and
is shown in normal type. A variable parameter may take any of several values, such as numeric values, and is
shown in the format in italics. The legal values for the parameter will be described in the text. For example:

command A value
The parameter A is constant, and value is variable.
If a parameter is optional, it is enclosed in braces, for example:

command {value}

If two or more parameters are alternates (at most one can be used per command), they are separated by a
vertical bar (]). If selection is optional, the parameters are enclosed in braces:

command {A | B}

In this case, either A or B or neither may be used. If one of the alternatives must be used, they are enclosed in
parentheses:

command (A | B)

1.5 ABBREVIATIONS

The following are some common abbreviations used in this manual. Others may be used, as explained in the
text. : i

BOT Beginning of Tape

CMB Central Microprocessor Board

CRC Cyclical Redundancy Check

DMA Direct Memory Access

EOT End of Tape

IOPB 1/O Parameter Block

KB/MB Kilobyte (1024 bytes) /Megabyte (1048576 bytes)
SCC Serial Communications Controller

VFC Vertical Forms Control
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SECTION 2
BOSS/IX ERROR LOGGING

21 OVERVIEW

The BOSS/IX operating system supports error logging as a standard feature. Error logging is carried out in two
stages. Errors are first logged to memory. Up to eight errors can be logged in memory. In addition, an error log
process periodically updates an error log file on the fixed disk. This error log process runs as a background
process started automatically when the system enters multi-user mode.

A system command, /sys/errlog, displays the error log record and sets attributes of the error logging process.

The usual error log file is /etc/error.log. This file can only be displayed by using the errlog command. The p
and cat commands do not provide meaningful output.

2.2 THE ERROR LOG COMMAND

A single command is provided to display the contents of the error log and to set attributes of the error logging
process. The general syntax of the command is:

/sys/erriog {parameter1 ... parameterN}

where the parameters are selected from the folldwing:

file The name of the error log file, usually /etc/error.log.
-quiet Used when starting the error monitoring and file update as a background process.
-initial Initializes the specified error log file, clearing out all existing entries. The file is initialized

to the size and starting number specified by the size= and errors= parameters.

size= Sets the maximum number of errors recorded in the error history log. The default size is
100. The size can be set only when initializing the error log file.

errors= Sets the current starting error number in the error history log. The defaultis 1. The
error number can be set only when initializing the error log file.

-mem Displays memory errors only.

-tape Displays tape errors only.

-term Displays terminal port errors only.

-printer Displays printer errors only.

-comm Displays communications errors only.

-disk Displays disk errdrs only.

-text Used only with the -disk option, this displays descriptive text for each disk error.
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2.2.1 Displaying the Error Log

Use the erriog command to display the efror log disk file or the memory error log. To display the disk file, you

must specify the file name, usually /etc/error.log. If you do not specify the file name, only the errors logged in
memory are reported.

Displéy the entire disk error log file using this command:
/sys/errlog /etc/error.log

To display only errors of a certain type (e.g., memory, disk, tape, and so on), use the appropriate command line
option as listed in section 1.2. For example:

/sys/ertlog /etc/error.log -tape

2.2.2 The Error Log Display

The error log file contains two types of error records: "By Type" and "Chronological.” The By Type log is at the
beginning of the error log file, followed by the Chronological log.

The By Type records contain 2 entries for each type of error. The first entry indicates the number of occurrences
of the error. The second entry describes the last occurrence of this type of error. The error types are very broad
such as "disk error” or "memory parity error." For example, an entry for Winchester disk errors is shown:

1

Winchester disk First: Apr 14 1987 09:30:43 Count: 1
Minor: 35 Type: -2 Last: Apr 14 1987 09:30:43 Rev:
A: 8241 B: 1 c: 0 D: O E: O
T: 28 U: 95992931 V: 40 Text:

The first line indicates the major device by common name (Winchester disk), the number of errors (1) of this
type, and the date of the first occurrence. The following lines give specific information on the latest error of this
type, including the minor device number and error type. The information provided is described in later sections.

For Winchester disk errors only, the additional information can be displayed as text. This is displayed by the
-disk and -text options on the errlog command:

/sys/errlog /etc/error.log -disk -text
The Chronological log maintains a chronological list of errors that have occurred since the error log was last

initialized. Errors are logged up to the maximum number specified when the file was initialized (default = 100).
Older errors are then replaced with new errors. The errors are displayed starting with the most recent.
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The format of entries in the Chronological log similar to that of the By Type log, except that an entire log entry for
each error is displayed. For example:

Number: 6 Number since boot: 6 Date: Thu Apr 16 1987 15:04:43
Cartridge tape Minor: 0O Type: -62 Class: F Rev: A3

A: 39 B: 7 c: 0 D: O E: 16

T: B86A0 U: 4000 V: O Text:
Number: 5 Number since boot: 5 Date: Wed Apr 15 1987 14:54:06
illegal instruction Type: -32767 Class: Rev:

A: 44 B: 1 C: 0 D: O E: O

T: AC1A u: o V: 0 Text:
Number: 4 Number since boot: 4 Date: Wed Apr 15 1987 13:10:47
cMB Minor: 1 Type: -32767 Class: Rev:

A: O B: O C: © D: O E: O

T: 10 Uu: o V: 0 Text:
Number: 3 Number since boot: 3 Date: Wed Apr 15 1987 13:10:46
M8 Minor: 1 Type: -2 Class: Rev:

A: O B: O c: 0 D: O E: ©

T: 10 u: 0 vV: O Text:
Number: 2 Number since boot: 2 , Date: Tue Apr 14 1987 09:30:43
Winchester disk Minor: 35 Type: -2 Class: Rev:

A: 8241 B: 1 c: 0 D: O E: O

T: B6F4 Uu: 0 vV: O Text:
Number: 1 Number since boot: 1 Date: Tue Apr 14 1987 07:57:00
memory management Type: -32767 Class: Rev:

A: 193 B: 1 C: 337 D: -1191165876 E: -64510

T: BSF4 u: o0 V: © ’ Text:

2.3 ERROR INTERPRETATION

The following subsections describe the interpretations of the error reports for each error type.

Fields A through E are decimal fields. Fileds T, U and V are hexadecimal fields. When interpreting the
hexadecimal fields, bit 0 is the least significant bit (LSB). For example, fields A and U in error number 6 in the
previous example have the following interpretation:

A: 39 A decimal value, indicating block 39 is in error

U: 4000 A hexadecimal value, bit 14 is ON indicating "end of data".
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2.3.1 System Trap Errors

There is a large variety of errors that may be assigned to major device number 0. These are generally caught by
a system trap. The common names displayed for device number 0 is determined by the minor device number,
as follows:

Minor Dev

Number Name
0 bus error
1 illegal instruction
2 bpt/trace (not used)
3 iot (not used)
4 power fail
5 system call
6 trap instruction
7 parity (MAI 2000 only)
8 PIRQ (not used)
9 floating point (not used)
10 memory management
1 odd address
12 divide by 0
13 check
14 overflow
15 privilege
16 error halt
17 format
18 ilegal inst. (Hine) (MAI 2500,/3000/4000 only)
19 coprocessor protocol (MAI 2500,/3000/4000 only)
20 PMMU configuration (MAI 2500,/3000/4000 only)
21 PMMU illegal operation (MAI 2500/3000/4000 only)
22 PMMU access level (MAI 2500,/3000/4000 only)
23 multiple bit memory (MAI 2500,/3000/4000 only)
24 single bit memory (MAI 2500,/3000/4000 only)
25 cache parity (MAl 2500,/3000/4000 only)
26 calendar (MAI 2500,/3000,/4000 only)
27 UPS transition (MAI 2500,/3000/4000 only)
28 EIA trans. parity (expansion interface)
29 EIB trans. parity (expansion interface)
30 power fail (expansion unit) (MAI 4000 only)
31 'UPS transition (expansion unit) (MAI 4000 only)

The following paragraphs contain detailed descriptions of the error log field values for each of these errors. The
errors are groups based on common field value interpretations.
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2.3.1.1 Bus ERROR, MEMORY MANAGER AND ODD ADDRESS
Major: 0
Minor: 0 = Bus Error

10 = Memory Manager
11 = Odd Address

Class: N/A

REV:  N/A

A: process id

B: process mode:

1 = user mode
0 = supervisor mode

C: MAI 2000 - Reference classification
7 interrupt acknowledge

supervisor program

supervisor data

not used

not used

user program

user data

not used

O =NWHLOD

MAI 2500,/3000/4000 - 68020 special status word
Note: This field is expressed in decimal notation, but is a bit oriented value. You must first
convert the decimal value to a hex value, then interpret the bits as follow:

Bit
15 Fault on Stage C of the instruction pipe
14 Fault on Stage B of the instruction pipe .
13 Return flag for Stage C of the instruction pipe,
12 Return flag for Stage B of the instruction pipe
11-9 0
8 Fault/Return flag for data cycle*
7 Read/Modify/Write on data cycle
6 Read /Write for Data Cycle: 1 = Read; 2 = Write
5-4 Size code for data cycle
3 0
20 Address space for data cycle

1 = Rerun faulted bus cycle, or Run pending prefetch
0 = Do not rerun bus cycle

D: MAI 2000 - Type of access
1 Read
0 Wirite

MAI 2500/3000/4000 - Data cycle fault address
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E:

MAI 2500/3000,/4000 - Value of PMMU status register

Note:

Bt

15

14
13
12

1
10
9
8
7
6-4
3-0

This field is expressed in decimal notation, but is a bit oriented value. You must first
convert the decimal value to a hex value, then interpret the bits as follow:

Bus error. A bus error was returned to the PMMU from physical memory during a table
search.

Limit violation. The table index exceeded a limit field.

Supervisor violation. An attempt was made to access a supervisor only page.

Access level violation. Access fields have been exceeded. (Access level protection is
not used.) '

Write protected. An attempt was made to write to a read-only page.

Invalid page. A page descriptor was fetched which was marked "invalid."

Modified page. This bit is set when a page has been modified.

Not used.

Globally shared. Shared bit is set in the logical address descriptor.

Not used.

Level number. Number of tables used during the translation.

Program counter at error.

MAI 2000. The program counter value, which is the address of the instruction that was

executing at the time the fault was detected, could be advanced by up to 5 words.

MAI 2500/3000/4000. The program counter value, which is the address of the instruction that

was executing at the time the fault was detected, is not necessarily the instruction that
caused the error to occur, due to the overlapped execution performed by the CPU.

MAI 2000 - instruction being processed at the time the error occurred (see explanation for field

T.)

MAI 2500,/3000,/4000 - Stage B instruction fault address.

MAI 2000 - Address being accessed when the error occurred.

MAI 2500/3000/4000 - Instruction pipe Stage C fault address

Not used.

2-6
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2.3.1.2

MisCELLANEOUS TRAPS

- These error log field descriptions apply to the following errors:

Major:

Minor:

CLASS:

REV:

m O O

0

1 ilegal instruction
4 power fail

5 system call

6 trap instruction
12 divide by 0

13 check

14 overflow

15 privilege

16 error halt

17 format

18 illegal inst. (f-line) (MAI 2500/3000/4000 only)

19 coprocessor protocol (MAI 2500/3000,/4000 only)
20 PMMU configuration (MAI 2500/3000/4000 only)
21 PMMU illegal operation (MAI 2500/3000/4000 only)
22 PMMU access level (MAI 2500/3000/4000 only)

30 power fail (expansion unit) (MAI 4000 only)

N/A

N/A

process id

process mode:

1 = user mode

0 = supervisor mode
not used

not used

not used

Program counter at error.

MAI 2000. The program counter value, which is the address of the instruction that was
executing at the time the fault was detected, could be advanced by up to 5 words.

MAI 2500,/3000/4000. The program counter value, which is the address of the instruction that
was executing at the time the fault was detected, is not necessarily the instruction that
caused the error to occur, due to the overlapped execution performed by the CPU.

“not used

not used

not used

M6204C
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2.3.1.3 PARITY ERROR (MAI 2000 ONLY)
Major: O
Minor: 7

| Type:  -32767, nonexistent memory was specified.

CLASS: N/A

REV: N/A

A process id

B N/A

C: N/A

D N/A

E: N/A

T: Address indicating the 128 KB bank that failed. The following addresses (in hex) are for full 256

KB boards. If the system contains 128 KB boards, adjust the table accordingly. (Boards are
determined by switch setting, not by position in the stack.)

Board Address Range
00000 to 3FFFF

40000 to 7FFFF
80000 to BFFFF
C0000 to FFFFF
100000 to 13FFFF
140000 to 17FFFF
180000 to 1BFFFF
1C0000 to 1FFFFF

BN B WN =

U: Parity status register

Bit
7 0: user mode when failure occurred
1. supervisor mode when failure occurred
1: parity error occurred in upper byte
1: parity error occurred in lower byte
0: parity error on CMB access
1: parity error on system bus controller access

UM

Note: Bits 5 and 6 are undefined for 2+ artwork CMB's.
If the error occurred during access by a system bus controller, bit 7 is undefined.

V: N/A

Z: N/A
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2.3.1.4 SINGLE AND MuLTiPLE Bir MEMORY ERRORS (MAI 2500/3000/4000 ONLY)
Major: 0O
Minor: 23 (multiple bit)
24 (single bit)
Type:  -32767, nonexistent memory was specified.
CLASS: N/A
REV: N/A
A: process id
B: process mode:
1 = user mode
0 = supervisor mode
C: Count of single bit errors (single bit memory only).
D: Bus cycle:
0 = DMA cycle
1 = CPU cycle
E: Number of single bit error restarts, where a restart occurs when single bit error logging is
disabled.
T Upper physical address lines at time of error. Range is 100000 to 3F00000.
U: Low order 7 bits of the memory status register.
Bit
2 0: data cache inhibited
1. data cache operating
1 0: no single bit error occurred
1: a single bit error occurred ans was corrected
0 0: no muitiple bit error occurred
1: a non-correctable multiple bit error occurred
V: Syndrome byte. The syndrome bits are interpreted according to the following table. Bit 7 is
always 1.
Z N/A
M6204C 2-9
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Table 2-1. Syndrome Bit Decoding

MSB (bits 7-4)

LSB

(3-0)] 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
0000| u/c | 2-b | 2-b | DBO | 2-b | u/c | u/c | 2-b
0001 | 2-b u/c u/c | 2-b | u/c | 2-b 2-b | DB16
0010| 2-b | DB29 | DB7? | 2-b | u/c | 2-b | 2-b | u/c
0011] u/c | 2-b | 2-b | u/c | 2-b | DB13 | DB23 | 2-b
0100| 2-b | DB28 | DB6 | 2-b | u/c | 2-b | 2-b | DB17
0101} u/c | 2-b | 2-b | DB31 | 2-b | DB12 | DB22 | 2-b
0110] u/c | 2-b | 2-b | u/c | 2-b | DB11 | DB21 | 2-b
0111 | 2-b | DB27 | DBS | 2-b | u/c | 2-b | 2-b | CB3
1000| 2-b | DB26 | DB4 | 2-b | u/c | 2-b | 2-b | u/c
1001 | u/c | 2-b | 2-b .| u/c | 2-b | DB10 | DB20 | 2-b
1010 { DB31 | 2-b | 2-b | u/c | 2-b | DBY | DB19 | 2-b
1011| 2-b | DB25 | DB3 | 2-b | DB15 | 2-b | 2-b | CB2
1100 | u/c | 2-b | 2-b | u/c | 2-b | DB8 | DB18 | 2-b
1101 | 2-b | DB24 | DB2 | 2-b | u/c | 2-b | 2-b | CB1
1110] 2-b | u/c | u/c é-b DB14 | 2-b | 2-b | CBO
1111|{DB30 | 2-b | 2-b | CB6 | 2-b | CBS | CB4 | none
u/c Uncorrectable multi-bit error.

CBx Error in Check Bit x.

DBx Error in Data Bit x.

2-b Double bit error.

2-10
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23.1.5
Major:
Minor:
Type:
CLASS:

REV:

DATA CACHE PARITY (MAI 2500/3000/4000 ONLY)
0

25

-32767 nonexistent memory was specified.

N/A

N/A

process id

mode

1 = user process
0 = supervisor process

Count of data cache errors. The count reported may be less than the actual count, since the
data cache can be turned off after a specified number of errors and then turned back on.

N/A

N/A

Data cache parity status register.

Bit
7

6

5

N/A
N/A

N/A

1 = Cache Parity Error in byte 0 (D00-D07)
0 = No Cache Parity Error in byte 3

1 = Cache Parity Error in byte 1 (D08-D15)
0 = No Cache Parity Error in byte 3

1 = Cache Parity Error in byte 2 (D16-D23)
0 = No Cache Parity Error in byte 3

1 = Cache Parity Error in byte 3 (D24-D31)
0 = No Cache Parity Error in byte 3
Address bit 11 at time of error.

0 = Cache setto 1

1 = Cache setto 0 _

0 = Parity error in tag bits A18-A11

1 = No error in tag bits A18-A11

0 = Parity Error in tag bits A25-A19

1 = No error in tag bits A25-A19

M6204C
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2.3.1.6 CALENDAR (MAI 2500/3000/4000 ONLY)

Major: O
Minor: 26
Type: -32 Calendar chip is not keeping correct time.

-62 Timeout reading calendar chip.
-132  Battery is low or dead.

CLASS: N/A

REV: N/A

A: Calendar Chip Time (in seconds since midnight, 1/1/80)
B: System Time (in seconds since midnight, 1/1/80)
C: N/A

D: N/A

E: N/A

T: N/A

U: N/A

V: N/A

Z: N/A
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2.3.1.7 UPS Transmmion (MAI 2500/3000/4000 ONLY)
Major: 0

Minor: 27 Base unit UPS
31 Expansion unit UPS

Type: N/A
CLASS: N/A
REV: N/A
A: on/off flag
1 =UPSon
0 = UPS off
B: total count of UPS transitions since boot.
C: N/A
D: N/A
E: N/A
T: N/A
u: N/A
V: N/A
Z: N/A
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2.3.1.8 EXPANSION INTERFACE TRANSMISSION ERRORS (MAI 3000/4000 ONLY)
Major: O
Minor: 28 EIA transmission patity error

29 EIB transmission parity error

Type: N/A

CLASS: N/A

REV: N/A

A: process id

B: process mode:

1 = user process
0 = supervisor process

C: N/A
D: N/A
E: N/A
T: program counter at error
uU: Expansion interface interrupt 7 status register
Bit |
0 Transmission parity error has occurred in the low byte
1 Transmission parity error has occurred in the high byte
2 Error occurred during DMA cycle
3 Error occurred during read cycle
4 Error occurred during interrupt acknowledge cycle
5-7 not used
V: N/A
Z N/A
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2.3.2 1/2 Inch Streamer

Major: 2
Minor: 0
Type: -2 1/0 error
-26 Device is busy
-33 Bad system call
62 Time out
-89 Device off-line
-98 Tape media error
-111 Parity error
-129 Failed attempt to open
-32767 Nonexistent memory specified by system call

These errors are all fatal, and so are logged. Non-fatal errors, such as read overflows, file mark
read, no write-ring, etc., are not logged.

CLASS: F
(All logged errors are classified as fatal (F).)

REV: N/A
Bytes processed since BOT.
Total files processed since BOT.

Soft errors since BOT.

o0 w 2>

Block size at error.

m

Operation in progress:

test unit ready
rewind

get sense (status)
read block size
read

10 write

16 write file mark(s)
17 space tape

18 inquiry

19 verify

20 recover buffered data
21 mode select

25 erase

26 mode sense
27 load /unload
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Drive status
Bit
31 Hard error
- 30 Corrected error
29 Filemark encountered
28 ID Mark sensed
27 EOT sensed
26 - Load point sensed
25 Formatter busy (tape active, streaming)
24 Data busy (tape active, command in progress)
23 Tape loaded and ready
22 Write protected
21 High speed selected
20 Tape is On-line
19 Tape is rewinding
18 not defined
17 Unit number of selected tape drive
16 Unit number of selected tape drive
15 Tape TC
14 SCSITC
13 Block underrun
12 SCSI DMA generated parlty
1 Tape overrun
10 Parity in
9 Tape DMA parity error
8 SCSI DMA parity error
7 Tape DMA length terminal count
6 SCSI DMA length terminal count
5 Manual SCSI DMA request
4 Manual Tape DMA request
3 Dynamic RAM refresh enable
2 SCSI to Tape
1 Tape DMA enable
0 SCSI DMA enable

2-16
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V:

Z:

Controller Status

This is a 4 byte field. The first and third bytes are sense bytes, and interpreted as follows:

o

it

s> oo~

w
S

Filemark

End of Tape

Requested block length mismatch
not defined

Sense key, as follows:

No further information
Recovered error

Not ready

Medium error
Hardware error (device failure)
lllegal request

Unit attention

Write protected

Blank tape

not defined

not defined

Aborted command
not defined

Volume overflow
Miscompare

not defined

MTMOODMPOONDONHWN =O

The second and fourth bytes contain secondary error codes, interpreted as follows:

Value

00
20
43
50
51
52
53
54
55
56
57
58
59
5A
5B
5C
5D
5E
5F
60

N/A

N/A

No error

lliegal SCSI command

Data buffer parity error

No data detected

Function did not complete in specified time

Tape position error - BOT was not indicated after a Rewind, Load or Long Erase.
An error occurred before the requested tape drive command was completed.
Data buffer is not empty

Fixed bit is set while in variable block mode or is not set while in fixed block mode.
Data transfer error occurred, host to controller

Data transfer error occurred, controller to host

Verity command does not support byte compare mode

Space command does not support spacing to physical End of Data

Diagnostic Self Test not supported

Command Sequence Error

Unit Select Error

Variable block length greater than 64 KB

Unable to obtain ownership of buffer

Command parameter error

Status error from target (COPY command)

'M6204C
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2.3.3 Cartridge Tape

Major: 6
Minor: 0
Type: -2 1/0 error

-62 Operation has timed out
-63 Media is write protected
-89 Device is off-line

91 End of data

97 No cartridge

-98 Tape media error

CLASS: F Fatal error. Fatal errors are: controller errors, tape read /write abort errors, and device
timeouts.
N Non-fatal error. Non-fatal errors are: no cartridge, write protected cartridge, and drive
not ready.
S Summary of tape statistics. Summary statistics are logged whenever that tape

cartridge is rewound. It is not an error, and is not logged in the "by type" log. The log
fields have different meanings for type S entries, as described below.

REV:  N/A

A: Block number at error (error types F and N)
Total number of blocks (512 bytes) processed (error type S).

B: Total files processed since BOT.
C: Soft error count as returned by the drive.
D: Underrun count as returned by drive.
E: S not used
F.N Operation in progress:
Value Command
18 append
17 raw write
16 raw read
5 read drive status
4 erase
3 retension
2 rewind
1 space forward tape
0 controller initialize
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T S not used
F.N Drive status
Bit Status
15 Set if any bits in high byte are set
14 Cartridge is not in place
13 Catastrophic error
12 Write protected cartridge
11 End of media
10 Unrecoverable data error
9 Bad block not located
8 File mark read
7 Set if any bits in low byte are set
6 llegal command '
5 No data detected
4 Marginal block detected
3 Beginning of media
2 Bus parity error
1 End of recorded media
0 Power on/Reset
U: S not used
F.N Controller status
Bit Status
15 Operation successful
14 End of data
13 IOPB parameter error
12 Chain processing terminated
11 Filler sent
10 Read to end of media
9 Bad data transfer
8 No cartridge
7 File mark detected
6 Write protected
5 Aborted
4 Not erased in area of append
3 Wrote to end of media
2 Powertail /reset
1 Catastrophic error
0 Error, drive status required
V: N/A
Z: N/A
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2.3.4 Floppy Disk (MAI 2000 only)

Major:

Minor:

Type:

CLASS:

o o = »

m

=

7

'0-31 =drive0

32-63 = drive 1

The number indicates the disk partition number, usually only 0 or 32.

-63 Write protected

-86 Drive seek error or data transfer error
-99 Originally mounted diskette was not found

N/A
N/A
Starting block of transfer
Number of blocks requested
N/A
N/A
N/A
Driver status
Bit Command
8 interrupt
7 error
4 seek
3 recal
2 write
1 read
Controlier status
Bit seek/recal
7 not ready
6 write protect
5 head loaded
4 seek error
3 CRC error
2 track O
1 index pulse
0 busy

read

not ready

N/A

N/A

record not found
CRC error

lost data

data request (DRQ)
busy

write

not ready

write protect

write fault

record not found
CRC error

lost data

data request (DRQ)
busy

2-20
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Drive control

angm

enable write verification
disable error messages
not used

retires disabled

not used

-nr\:oa-hmlg

N/A

Mé6204C
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2.3.5 Printer Filter (Printer)

Major: 8
Minor:
MAI 2000 MAI 2500/3000/4000
0 CMB parallel port CMB parallel port
1 CMB serial port A CMB serial port A
2 CMB serial port B CMB serial port B
3 port 1 on the first 4-way port 1 on the first 4-way/8-way
4 port 2 on the first 4-way port 2 on the first 4-way/8-way
5 port 3 on the first 4-way port 3 on the first 4-way/8-way
6 port 4 on the first 4-way port 4 on the first 4-way/8-way
7 port 1 on the second 4-way port 5 on the first 8-way
8 port 2 on the second 4-way port 6 on the first 8-way
9 port 3 on the second 4-way port 7 on the first 8-way
10 port 4 on the second 4-way port 8 on the first 8-way
1 port 1 on the third 4-way port 1 on the second 4-way/8-way
12 port 2 on the third 4-way port 2 on the second 4-way/8-way
13 port 3 on the third 4-way ‘port 3 on the second 4-way/8-way
14 port 4 on the third 4-way port 4 on the second 4-way/8-way
15 port 1 on the fourth 4-way port 5 on the second 8-way
and so on

Type: -62 Operation has timed out
-108  Printer 1 /O transmission error

CLASS: N/A
REV: N/A
A: Current page n'u_mber since open
B: Current line number
C. Current column position, usually the end of the line
D: MBF printer protocol:
1 on
0 off
E: Printer type
Bit Printer
5 Okidata 82a
4 Diablo
3 MVP
2 Whisper
1 Tritel
0 Printronix
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T: Status byte 1
Bit

7 0
6 busy
5 paper out
4 VFC error
3 offline
2 not used
1 default VFC in effect
0 power up

U: Status byte 2

Bit

7 0
6 acknowledge alternator flag
5 not used
4 buffer overrun
3 LRC error
2 receive overrun error
1 parity error
0 frame error

V: N/A

Z N/A

M6204C 2-23



Error Logging

2.3.6 CMB
Major: 9

Minor: 0 = CMB serial port A
1 = CMB serial port B

Type: 1
CLASS: N/A
REV: N/A
A: N/A
B: N/A
C: N/A
D: N/A
E: N/A
T: SCC status (type 1 errors; special receive conditions)
Bit Error
7 end of frame
6 CRC/framing error
5 receive overrun error
4 parity error
30 not used
U N/A
V: N/A
Z N/A
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2.3.7 Four and Eight Way Boards

Major: 10
Minor: MAI 2000 MAI 2500/3000 /4000
0 port 1 on the first 4-way port 1 on the first 4-way/8-way
1 port 2 on the first 4-way port 2 on the first 4-way/8-way
2 port 3 on the first 4-way port 3 on the first 4-way/8-way
3 port 4 on the first 4-way port 4 on the first 4-way/8-way
4 port 1 on the second 4-way port 5 on the first 8-way
5 port 2 on the second 4-way port 6 on the first 8-way
6 port 3 on the second 4-way port 7 on the first 8-way
7 port 4 on the second 4-way port 8 on the first 8-way
8 port 1 on the third 4-way port 1 on the second 4-way/8-way
9 port 2 on the third 4-way port 2 on the second 4-way/8-way
10 port 3 on the third 4-way port 3 on the second 4-way/8-way
1 port 4 on the third 4-way port 4 on the second 4-way/8-way
12 port 1 on the fourth 4-way port 5 on the second 8-way
and so on.
Type: 1 Special receive conditions
2 Controller errors
3 Command timeout
4 Z-80 busy
CLASS: N/A
REV: N/A
A: Controller type (4 or 8)
B: Firmware revision level (8-way only)
C: Hardware revision level (8-way only)
D: N/A
E: N/A
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SCC status (type 1 errors; special receive conditions)

Error

CRC/framing error
receive overrun error
4 parity error
3-0 not used

Bit

7 end of frame
6

5

4-way controller status (type 2, 3 and 4 errors)

Code Emor
81 ilegal command (software error)

83 bus error (hardware error)
All other errors are not defined

MSW: Command (Type 2, 3 and 4 errors only)

01 configure port

02 data transfer (out)

03 status

04 load default configuration
05 load X-on

06 load X-off

07 single byte output

08 set X-on/X-off flow control
09 set DTR flow control

0A enable/disable high bit mask
0B download

oC revision status

0D port lump sum set-up

OE DMA to host

LSW: Transfer length or byte value, if single byte transfer
Data address (type 2, 3 and 4 errors only)

N/A
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2.3.8 LAN
Major: 11
Minor: 0

Type: -665 Board disable (see field D:)
-670  Hardware generated error or retry count exhausted
671  Length too long for receive socket
672  Uninitialized socket
673  Invalid transmit control length
674  Invalid socket number
675 Receive socket busy
676  Destination host specification bad

CLASS: N/A
REV: N/A
A: N/A
B N/A
C: N/A
D: Condition causing LAN controller disable (error -665):
Code Reason

1 bus error

11 LAN write timeout

21 another controller within the LAN Qﬁver has the same address
E: Address of station to which a transmission failed (errors -670 thrqugh -676).
T . NJA
u: N/A
V: N/A
Z: N/A
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2.3.9 Winchester Disk

Major: 14
Minor: 0- 31 = drive 0
32-63 = drive 1
64 - 95 = drive 2 (MAI 3000/4000 only)
96 - 127 = drive 3 (MAI 3000/4000 only)
128 - 159 = drive 4 (MAI 4000 only)
160 - 191 = drive 5 (MAI 4000 only)
192 - 223 = drive 6 (MAI 4000 only)
224 - 255 = drive 7 (MAI 4000 only)

The specific number indicates the disk partition.

Type: -2 1/O error
-26 Device busy. The controller was busy when it was not expected to be (prior to
outputting a command). The information in the remaining fields applies to the previous

command.
CLASS: A ST506 error
B SCSI sense error
C SCSI driver detected error
D SCSI driver fatal errors
REV: N/A
A: Starting block of transfer
B: Blocks requested
C: Software retry count
0 = last try
1 = first try
D: Controller status register (class A errors only).
Bit
7 command line active
6 busy line active
5 message line active
4 reset line active
3 input register empty
2 operation complete
1 output register empty
0 bus error
E: N/A
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T: Command that was being executed when the error occurred.
Class 00 commands:
Code Command
0 test unit ready
1 rezero unit
3 request sense
4 format unit
8 read
10 write
11 seek
13 translate
19 write buffer
20 read buffer
21 mode select
26 mode sense
27 start/stop unit
28 receive diagnostic
29 send diagnostic
Class 01 commands:
Code Command
25 read capacity
28 read
2A write
2E write and verify
2F verify
31 search data equal
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Error Status
Class A errors (ST506):
Bit Code Error
31 0 invalid logical block address
, 1 valid logical block address
30-24 0 no sense
1 no index signal
2 no seek complete
3 write fault ,
4 drive not ready
6 no track 0
10 ID CRC error
11 uncorrectable data error
12 ID address mark not found
13 data address mark not found
14 record not found
15 seek error
18 data check without retry
19 ECC error during verify
1A interleave error
1C blown format on drive
1D self test failed
1E defective track
20 invalid command
21 illegal biock address
23 volume overflow
24 bad argument
25 invalid logical unit number
. 23-21 reserved
200 logical block address

Possible failin mponent

N/A

drive interface, controller
drive

drive

drive or drive interface
drive or drive interface
controller

media error

media error or controller
media or controller
media error or controller
drive or media

media

media

system software
unformatted drive
controller

media

system software

system software
software

system software

system software
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Class B errors (SCSI sense): |

Bit
31

30-24

23-0

3mbwm-o-cg

11

12
13
14
15
17
18
19
1C
20
21

24
25
26
27
28
29
2A
31

32
40
41

43

"~ 45

47

Error
invalid logical block address

valid logical block address

no sense

no index

no seek complete

write fault

drive not ready

rezero command failed

ID check sum error
uncorrectable data error

ID sync error

data sync error

block not found

seek fault

data retry (retries)

data retry (ECC)

grown defect list not found
primary defect list not found
invalid opcode

ilegal logical block address
invalid field (CDB)

invalid logical unit

invalid field (parameter)

write protected

medium change

power on/reset/bus device reset
mode select parameters changed
format corrupted /unformatted
no defect spare locations
buffer RAM failure

serial data path error
message reject retry failed
SCS! hardware/firmware error
select/reselect error

bus parity error

logical block address

Class C errors (SCSI driver detected errors):

Bit
31-24

Code
B1

B2
B3
B4
B5
B6
B7
B8
BA

Error
bus error

busy

unsolicited target disconnect
partial data transfer

parity error (disk to host)
parity error (host to disk)
hardware error (SBIC)
selection timeout

invalid parameters

Possible failin mponent
N/A

drive interface, controller
drive

drive

drive or drive interface
drive, drive interface
media

media

media

media

media

drive

media

media

media

drive

system software, controlier
system software, controller
system software, controller
system software, controller
system software, controller
drive

drive

drive

drive

media

drive

drive

drive, drive interface
drive, controller

drive, controller

drive, controller

drive, drive interface

Possible failin mponent
controller

- drive, controller

drive

drive

drive interface

drive interface
controller

drive, drive interface
system software

‘M6204C
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Error Logging

Class D errors (SCSI driver detected errors):

Bit Code Error Possible failing component
31-24 D1 drive shut down drive, controller

23-16 XX Class B or C error code
8-15 XX Class B or C error code

0-7 0 0
V: Drive control
Bit Command
6 enable overlapped seeks
5 not used
4 enable write verification
3 disable error messages
2 gueue optimization disabled
1 retries disabled, report ECC
0 ECC and retries disabled
Z N/A
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SECTION3
BASIC ALL PURPOSE SERVICE SYSTEM (BASS)

3.1 INTRODUCTION

BASS diagnostics are a set of programs designed to exercise peripheral devices through the operating system.
The tests are designed to exercise and test a peripheral device while allowing normal system operation to
continue. Accordingly, these tests assume the MAI 2000,/2500,/3000/4000 system is operating normally, with the
possible exception of one or more peripherals.

The programs are written in Business BASIC, with the exception of the disk and tape exercisers which use some
BOSS/IX commands, and the LAN exerciser which is written in C. The system consists of the BASS Monitor,
which provides the central menu driven interface and records test results, and the following exercisers:

Disk Exerciser

Magnetic Cartridge Streamer (MCS) Exerciser
Printer Exerciser

Terminal Exerciser

1/2 Inch Magnetic Tape Streamer (MTS) Exerciser

Instructions for running the BASS Monitor and each exerciser are given in the following subsections. The entire
BASS system is menu driven for ease of use.

3.2 SYSTEM REQUIREMENTS

3.2.1 Hardware Requirements
The BASS diagnostics require the following minimal hardware:

s A CPU with at least 128 pages of user memory
s A functioning VDT

The VDT need not be the system monitor. There must be at least 128 pages of memory available to this terminal
for running BASS.

3.2.2 Software Requirements
The BASS diagnostics require the following minimal software:

s The BOSS/IX operating system, level 7.2A or higher.
s BASS software package, revision 7201 or higher.
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3.3 RUNNING BASS

The BASS diagnostic programs are all in the /sys/bass directory. The BASS system is then run from BASIC
with a START size of at least 128 pages of memory.

3.3.1 Starting BASS
~ To start BASS, do the following:
1. Logon and enter BOSS/IX command mode.
2. Change your working directory to /sys/bass.
At the command prompt, enter:
chdir /sys/bass
All characters must be lower case.
3. Enter BASIC command mode.
At the command prompt, enter:
basic
All characters must be lower case.
4.  Start the necessary number of pages. At the BASIC command prompt, enter:
START 128
A larger number may be entered, but is not usually necessary.
5. - Runthe BASS diagnostics.
At the BASIC command prompt, enter:
RUN "BASS"
The program name, BASS, must be in upper case letters.

The BASS menu is then displayed, as shown in Figure 3-1.
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Basic/Four ALL-Purpose Service System Rev: 72XX time date
1. B/4 Servicé System
2. Inspection Cycle
3. Burn-In Cycle
4. Display/Print Previous Test Results

5. Change System Time/Date

Enter Your Selection, <CR> to Exit:

Figure 3-1. BASS Diagnostics Menu

3.3.2 BASS Testing Options

The first three options on the menu provide system testing:
= B/4 Service System allows you to select specific tests to run on a device. This option is generally used
after the faulty device has been identified by either the Inspection Cycle or the Burn-In Cycle. You then
select individual tests to run. These tests are run in a foop, in the order specified.

» Inspection Cycle provides automatic selection of tests for specified devices. The tests execute through
one complete pass, then stop.

= Burn-In Cycle provides long term testing of the system. The testing is the same as for the Inspection
Cycle except that the cycle repeats continuously, and special long term tests are included.

s Display/Print Previous Test Results allows you to report results from previously run BASS tests that are
stored in the error log file.

To select a testing option, type the number of the option and press ENTER.

The Change System Date and Time option is self-explanatory, and so is not described in this document. Only
the system administrator can change the date or time.

3.3.3. Test Result Summary Screen

The BASS summary screen reports the testing start time, the current time, date and the terminal from which
BASS is being run, followed by a list of each test run and any errors that occurred during the test.

The summary screen is displayed continuously while the tests are running, and updated following each test. The
test summary can also be output to a printer, as described in Section 3.3.6.
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3.3.4 B/4 Service System Procedure
The B/4 Service System option allows you to select the tests to perform on a device already found to be
defective. You select the tests from a menu listing all of the available tests. When selecting tests, you also have
the option to display or print a description of the test before adding it to the test list.
The individual tests are described in sections 3.4.
To run the B/4 Service System, do the following:
1. Select B/4 Service System.
At the BASS Diagnostics Menu, select option 1, "B/4 Service System.”
2. Do you want program descriptions?
When you select to run the B/4 Service System, you are first asked if you want a description of selected
tests. This allows you to view or print descriptions of tests, and then to optionally include them in the
test list.
If you want program descriptions, type Y and press ENTER; otherwise, press ENTER alone.
A menu of test programs is then displayed.
3. Enter printer name.

(This step is skipped if you do not what program descriptions.)

If you want the program descriptions printed, type the name of the printer and press ENTER. If you only
want the descriptions displayed on the screen, press ENTER alone.

4. Select Numbers:

Then menu lists the names of BASS test programs. Any currently selected items are marked with an
asterisk (*).

Enter the numbers of all tests you want to select or view, separated by commas, and press ENTER.
During the execute cycle, programs are run in the order entered.

If you are not viewing or printing program descriptions, the options prompt is displayed (step 5).

If you are viewing or printing program descriptions, the description of each program is displayed or
printed in the order contained in the list. After each description, you are asked:

Include this program in the run list?

To include the program, type Y and press ENTER; otherwise, .press ENTER alone. When all program
descriptions have been displayed, the options prompt is displayed (step 5).
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5. Enter One of the Following:
a=Add Entries, d=Delete Entries, r=Review, <CR> =Execute:

A list of the currently selected test numbers is displayed.

If you select to Add or Delete entries, the appropriate prompt is displayed. Enter the numbers to be
added or deleted, separated by commas. This prompt is then repeated.

If you select to Review your selections, test program menu is displayed and the Select Numbers prompt
is repeated. (Repeat step 4.)

To begin the test cycle, press ENTER alone.
6. Log Errors to a Printer?
When you select the Execute option, you are asked if you want errors logged to a printer.

If you want the errors printed, type T and press ENTER. You are then asked for the name of the printer.
Type the printer name and press ENTER.

7. Log Errors in Error File?

Whether or not you have errors logged to a printer, you also have the option of having them logged to
an error file.

If you want errors logged, type Y and press ENTER; otherwise, press ENTER alone.
If you choose to log errors to the file, you are next asked if the file should be cleared first:
Clear error file?
To clear the file, type Y and press ENTER; otherwise press ENTER alone.
8. Test Execution.
Following the last prompt, the tests execute in the order entered. Individual tests are described later in
this section.
3.3.5 Inspection and Burn-In Cycle Procedures

The Inspection and Bumn-in Cycles run a series of tests on selected peripheral devices. You select the devices,
but not the tests.
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To run the Inspection or Burn-in Cycle, do the following:

1.

Select Cycle.

At the BASS Diagnostics Menu, select option 2 for the Inspection Cycle, or option 3 for the Burn-In

Cycle.

Select Tape Device.

You are first asked whether you want to test the 1/4 inch Magnetic Cartridge Steamer (MCS). To test
this device, type Y and press ENTER; otherwise press ENTER alone.

Next, you are asked whether you want to test the 1/2 inch Magnetic Tape Streamer (MTS). To test this
device, type Y and press ENTER; otherwise press ENTER alone.

Select Disk Device(s).

A list of configured disk drives is displayed, and you are asked to specify which drive(s) to test:

Configured Disks:
wd0 wdl fdO

Enter Drive (<CR> to end):

Type the menu number of each drive to test, separated by commas, then press ENTER. The system

checks that the selected disks can be accessed by mounting them. Any disk that cannot be mounted is
reported as such.

For each disk that can be mounted, you are asked to select the filesystem(s) to be tested, for example:

Enter file system to be tested (<CR> to end):

Type the number of each filesystem to be tested, separated by commas.

3-6
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4. Select Printers.
A list of configured printers is displayed, and you are asked to specify which printer(s) to test:

Configured Printers:
LP p0 pé

Enter Number(s) of Device(s) to be tested:

For each printer, you are then asked for the printer type:
Enter Printer Type (<CR>=do not test) for Printer 'XX':
1 = 4201 5 = 4210 9 = 4214 13 = 4218
224203 6 =4211 10 = 4215 14 = 4220
3 = 4206 7 = 4212 11 = 4216 15 = ISP
4 = 4208 8 = 4213 12 = 4217

Enter the type of each printer followed by ENTER.

5. Select Terminals.
Finally, you are asked for each terminal to test:

Enter Terminal <CR> to end:

The names of the configured termir;als are shown on the screen. Type the name of a terminal to test and
press ENTER. You are then asked for the terminal type:

Enter Terminal <CR> to end : t0

Enter Type: 1=7270/4301
22430974312
324310/4313/74314
424308 (Phase 1 0DT)
5=4308 (Phase 2 0DT)
<CR> = Do Not Test :

Type the number for the type terminal type followed by ENTER.
The testing cycle then begins. For the Inspection Cycle test, the cycle is executed once. For the Burn-in Cycle,
the test is executed repeatedly.
3.3.6 Print/Display Previous Test Results

The Print/Display Previods Test Results option provides a report of the errors logged in the error file during a
previously run test. The report can be displayed on the VDT or output to a printer.
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To run this option, do the following:
1 Select Print/Display Option.
Select the option 4 at the BASS Diagnostics Menu, "Print/Display Previous Test Results.”
2. Specify Output Device.
The error listing can be displayed on the VDT or output to a printer.

To output the listing to a printer, type the name of the printer and press ENTER. To display the listing on
the VDT, press ENTER dlone.

3. Printed Reports.
If you selected a printer as the output device, this message is displayed while it is being printed:
Error File Being Listed to XX
where XX is the two-character printer name.
When printing is complete, this message is displayed:
Printout Complete
<CR> To Exit
Press ENTER to exit and return to the BASS Diagnostics Menu.
4. View Report on the Screen.

If you chose to view the report on the VDT, one screenful of information is displayed at a time. When a
screen (page) is displayed, you are prompted:

End of Page. <CR> to Continue, CTL-l to End:

Press ENTER to view the next page, or CTL-l to end the report.

If you press CTL-I, or are viewing the last page, you are prompted:
Printout Complete |

<CR> To Exit

Press ENTER to exit and return to the BASS Diagnostics Menu.

3-8 M6204C



BASS

3.4 BASS TEST DESCRIPTIONS

~ The following paragraphs describe the tests available for selection in the B/4 Service System. The same tests
are used during the inspection and Burn-in Cycles, noted for each test.

Some of the tests can also be run directly from BASIC command mode. The program names are provided for
this purpose. |

3.4.1 DISKDEVICE TESTS

The Disk Device Tests are run by a single BASIC program: DO1. This program can be run directly from BASIC
command mode or by selecting it at the BASS Service System menu. The program in turn calls several overlay
programs: D01-1 through D01-4. The overlay programs cannot be run directly, but must be called by DO1.

There are four tests run on disk devices:

Disk Dump Test (D01-1)

Direct File Exerciser (D01-2)

File Integrity Test (D01-3)

Freespace Analysis and Filesystem Check Test (D01-4)

The test begins by determining what disks are configured on the system. When the disks have been determined,
the user is asked to specify which to test:

Configured Disks:
fd0 fd1 wd0 wdi

Enter Drive (<CR> to end):

Each device selected is tested for availability by mounting. For each available device, the user is asked to
specify the filesystem(s) to test. For example:

Enter filesystem to be tested (<CR> to end):

1. wd0
2. boot
3. root

Once the filesystems have been specified, the overlay programs are run. (The boot filesystem is not tested by
the Direct File Exerciser (D01-2) or the File Integrity Test (D01-3).)

The individual tests are cycled through once for each device and filesystem before passing on to the next device
or filesystem.

M6204C ) 3-9



BASS

3.4.1.1 Disk Dump TEST

The Disk Dump Test checks the availability of specific programs on the disk by using the BOSS/IX "dump”
command. Programs are dumped in alphabetical order by directory.

The program searches the specified disks and filesystems for BASIC programs, and then dumps the programs.
During the process the program displays the following messages, describing its current activity:

Determing Pathnames .....
Determing Filenames .....
Dumping Filenames .....

When the program is complete, it continues to the Direct File Exerciser.

34.1.2 DirecT FILE EXERCISER

The Direct File Exerciser tests the system'’s ability to WRITE, READ and REMOVE records in a Direct file, using
Business BASIC directives. The test is performed on each filesystem the user selected. The test is intended to
verify data integrity on the disk.

During this test, a Direct file, named DRTFx, where “x" is the disk number, is repeatedly created, exercised, and
erased. Each time the file is created, the key size, number of records, or record size is changed. READ, WRITE
and REMOVE directives are executed in set patterns to test the file. :

While a filesystem is being tested, "Direct File Exerciser" is displayed, followed by "Now Testing Device: XXX",
where "XXX" is the name of the filesystem currently being tested.

All errors that occur are logged, indicating the time, BASIC command, key size, disk error, error status, statement
number (in D01-2), and the key. If the data does not match what it should be, a message displays the expected
data and the actual data read, along with the error parameters listed above.

¢
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3.4.1.3 FILE INTEGRITY TEST

~ The File Integrity Test checks the integrity of copies of BASIC programs between every directory in a filesystem.
In this way, it tests the integrity of BASIC program storage and retrieval.

The test proceeds by first copying a BASIC program to a directory in the filesystem being tested, using the
BOSS/IX copy command. The copy is then compared with the original using the BOSS/IX bcompare utility.
The copy is then moved to another directory, using the BOSS/IX move command, and again compared to the
original. The move and compare procedure is repeated until all directories have been tested. Finally, a new
directory is created, the copy is moved to this new directory and compared to the original. The copy and new
directory are then deleted from the system.

If an error occurs, the test continues by returnmg to the original program and copying it to the next directory.
The routine then continues as before.

All errors that occur are logged. indicating the error which occurred, the time, the directory and the device.

3.4.1.4 FREESPACE ANALYSIS AND FiLE SYSTEM CHECK TEST
The Freespace Analysis and Filé System Check Test verify the integrity of the filesystem.
A message is displayed indicating which filesystem is currently being checked:
Checking File system: XXX
where "XXX" is the filesystem name.

Freespace Analysis is performed first, using the BOSS/IX freespace utility. When the check is complete, a
message reports the total space available, the space used, and the percentage of freespace remaining.

The File System Check is then performed, using the BOSS/IX fschk command. Messages report that the
inodes, the block map and the reference count are checked and any problems.

Any errors are logged, indicating the time, the error which occurred, the device and the operation being
performed when the error occurred.
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3.4.2 Magnetic Cartridge Streamer Exerciser

The Magnetic Cartridge Streamer (MCS) Tests are run by a single BASIC program: M01. This program can be
run directly from BASIC command mode or by selecting it at the BASS Service System menu. The program
exercises the MCS using the BOSS/IX commands tcompare, tiabel, tlist, tsave and trestore.

Since the test writes on the MCS tape, a scratch tape must be used. Any data on the tape prior to the test will be
destroyed.

The test runs for approximately 4 minutes for the Service System and Inspection Cycle tests, and approximately
20 minutes each pass of the Burn-In Cycle. The time required increases with system load.

When the test is run from the B/4 Service System or directly from BASIC command mode, this promptis
displayed:

Insert Scratch Tape...<CR> when ready..

‘Insert a tape and preéé ENTER.

At the beginning of the Inspection and Burn-In Cycles, you are asked whether or not to run the test:
Test Magnetic Cartridge Streamer? (y/<CR>):

To run the test, type Y and press ENTER; otherwise,.press ENTER alone. If you choose to run the test, you are
then prompted to insert a cartridge:

insert Scratch Tape...<CR> to Continue:
Insert a tape and press ENTER. -
The individual tests are then performed in this order:
MCS Label Test
MCS Save Test
MCS List Test

MCS Compare Test
MCS Restore Test

Any errors that occur are logged, including the name of the program and the statement number being executed
when the error occurred, the time the error occurred, and a description of the error.
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3.4.2.1 MCS LaBEL TEST
The MCS Label test checks the system's ability to read the MCS label.
For the B/4 Service System, the label is read and displayed. You are then prompted for an action:
Write New Label, Insert New Tape, <CR> to Continue, MB-IV to Exit
(w/i/ <CR> /MB-IV):

Writing a new label initializes the tape and continues. Inserting a new tape and entering | reads the label of the
new tape. Press ENTER to continue with the next test.

For the Inspection and Burn-in Cycles, the test continues immediately if the label can be read.

For all testing cycles, if the label cannot be read, the MCS test sequence aborts.

3.4.2.2 MCS SAvVe TEST

This test begins by creating and filling a 4 KB file on disk, and then saves the file to MCS using the tsave
command.

If the file is written successfully, the MCS List test is executed. If the write is not successful, an error message is
displayed and the MCS test aborts.

3.4.23 MCS List TEST

After the 4KB file is successfully written to tape, an attempt is made to read the file using the tlist command.

If the file is read successfully, the contents are listed on the screen. If the read is not successful, an error
message is displayed. In either case, the MCS test continues.

3.4.2.4 MCS COMPARE TEST
This test compares the file on MCS with the original file on disk using the tcompare command.

If the file compares successfully, the MCS Restore test is executed. If the write is not successful, an error
message is displayed and the MCS test aborts.

3425 MCS RESTORE TEST

This test first deletes the original 4 KB file on disk. Then an attempt is made to restore the file from MCS using
the trestore command.

If the restore is successful, the file on tape and the restored file on disk are compared using tcompare.

If an error occurs, it is logged and displayed (optional). The file is also compared in BASIC, and any
discrepancies are reported.

This concludes the Inspection Cycle testing.
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3.4.2.6 ~ ADDITIONAL BURN-IN CYCLE TESTING

Additional write/compare/restore/compare testing is performed by Burn-in Cycle testing. The general test cycle
is as follows. A

First, files are created on disk and then written to the MCS tape using tsave. These files are then compared to
the originals on disk. If the compare is successful, then the original files are deleted from disk and the files on
tape are restored using trestore. The files on tape and on disk are again compared using tcompare and are also
compared in BASIC. Any errors are logged and optionally displayed.

This testing cycle is repeated three times for each of three sets of files, for a total of nine
write/compare/restore/compare tests:

s Ten 1 byte files

= Two 10 KB files

» Six files of different lengths as follows: a 4 KB file, a 1 byte file, a 10 KB file, a 1 byte file, a 4 KB file,and a
10 KB file

3.4.3 Printer Exerciser
The Printer Exerciser Test is a series of four BASIC programs:

Printer Quality Test (P01)
Print Quality Check Test (P02)
Printer Ripple Test (P03)
Printer Function Test (P04)

These programs exercise any printer supported by the MAI 2000/2500,/3000/4000 systems.

All functions supported by the printer and printer driver are tested. The programs are written in BASIC, and so
use the printer driver through printer mnemonics. (Refer to the BB/86 Reference Manual (M6262) for a complete
description of the printer mnemonics.)

All four tests can be selected at the BASS test menu in the B/4 Service System, or can be run directly from
BASIC command mode. Tests are selected automatically by the Inspection and Burn-In Cycles.

The printer must be correctly set up before running these tests, including proper cabling, jumper settings and dip
switch settings. Several ERROR 5's will occur if the printer is incorrectly set up.

3.4.3.1 PRINTER QuALITY TEST

This test provides a sample of basic print quality. It does not test printer features. This test is not included in the
Burn-In Cycle.
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3.4.3.2 PRINT QUALITY CHECK TEST
- This test produces printed output providing a visual check of the printer’s vertical and horizontal spacing
accuracy. The results can be checked against the tolerances in the printer's service manual to determine if a
fault exists.
The test begins by printing a form feed ('FF’ mnemonic) followed by:

Line Spacing, Horizontal Line Skew, Vertical Registration and Horizontal Land Width Test:

A blank line ('LF’) is then printed, followed by ten lines of E's. Another blank line is then printed, followed by the
message: '

Now Switching to 8 Lines per Inch.
Another blank line is printed, followed by ten more lines of E's.
Use the lines of E’s to check line spacing, horizontal line skew, vertical registration and horizontal land width.
Next, the test prints five blank lines and the message:
Horizontal Registration Test
This is followed by a blank line and ten lines of H's.
Use the lines of H's to check the horizontal registration.
Another five blank lines are printed, followed by:
Vertical Land Width Test
This is followed by a blank line and ten lines of M's.
Use the lines of M’s to check the vertical land width.

This ends the Print Quality Check test.

3.4.3.3 PRINTER RIPPLE TEST

This test prints an endless ripple pattern, shifting the character sequence by one column for each new line.
Printing continues until you press ESCAPE on the keyboard or the printer is taken off-line.

This test is not run by either the Inspection or Burn-In Cycles. It can be selected at the B/4 Service System menu
or can be run directly from BASIC command mode.
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3.4.3.4 PRINTER FUNCTION TEST

This test checks all printer features supported by the printer drivers. The features available vary slightly with the
printer and printer driver. Tests for features not supported by a printer are excluded from the test. For this
reason, the test begins by asking for which printers are to be tested and for the printer types.

There are sixteen different subtests to exercise printer features. These are described in the following
subsections.

~ When the Printer Function Test starts, a prompt is displayed asking for the names of prinfers to test:
Enter the Number of the Printer(s) to be Tested:

Type the names of the configured printers you want to test, separated by commas or spaces, e.g.:
P0,P2,P5 |

For each printer listed, you must specify the printer type. The printer type is used to select tests. Printer types
are listed by model number in a menu:

Printer Types:

1=24201 5 = 4210 9 = 4214 13 = 4218
2 = 4203 6 = 4211 10 = 4215 14 = 4220
3=24206 7 = 4212 11 = 4216 15 =.1SP
& = 4208 8 = 4213 12 = 4217

Enter Printer Type for 'P1':

Most printers also require that you specify the paper size:

Paper Sizes:
1=113/4 x 8 172"
2=9172 x 1%
3=147/8 x 11"

Enter Paper Size for Printer 'P1'
You are also prompted for the printer serial number:
Enter Serial # for Printer 'P1":  (<CR> to Continue)
The serial number is optional. If you enter it, it is printed at the beginning of the test along with the printer name.
For some printers this message is displayed:
Printer 'XX' Must be Set With Default LPI. (<CR> to Continue)
Make sure the printer is set correctly before continuing.

When all of the required information has been entered, the first tést is begun on the first printer.
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If any BASIC errors occur during the tests, they are'logged. The information entered in the log includes the time
the error occurred, the printer it occurred on, the function being tested, the statement number the error occurred
~on, and the BASIC error number. Error information is displayed on the terminal when it occurs, and is output to a
printer if you specified one for error logging.

The remaining paragraphs describe the individual printer tests.

3.4.3.4.1 Ripple Pattern Test

This exerciser tests the ability of the printer to print every printable ASCII character at every column position.
Printable ASCH characters are characters 32 to 126 (7-bit ASCll values), excluding character 96, a total of 94
characters.

The test prints 94 rows, printing each character on each row. On each successive row the character pattern is
advanced one column to the right.

3.4.3.4.2 Line Width Density Test

This test exercises the BASIC '10°, 12" and '16' mnemonics. The test prints eight rows of the ripple pattern in
either 12 characters per inch (cpi) or 16 cpi if the printer has that capability. The printer is then returned to the
default 10 cpi using the 10’ mnemonic and prints eight more rows of the ripple pattern.

3.4.3.4.3 Line Height Density Test

This test exercises the BASIC '8L’ and *6L’ mnemonics. The test prints eight rows of the ripple pattern in the

default 6 lines per inch (Ipi). It then shifts to 8 Ipi using the '8L’ mnemonic. If the printer supports the '6L’
mnemonic, it shifts back to 6 Ipi and prints eight more lines.

3.43.4.4 Underline Test

This test exercises the 'BU’ and 'EU’ mnemonics. The test outputs this line:

The Word Underline Should be Underlined

3.4.34.5 Carriage Positioning Test

This test exercises the 'CR’ mnemonic by printing an entire row of upper-case H's. First it prints an H at the left
margin, and then an H at the right margin. It then returns to print an H one character right of the first H, then one
character left of the last H. This alternation continues until the entire row is filled. Inspection of the line will
determine the printer’'s accuracy.

For the Burn-In Cycle, this test is continued for an entire page.

3.43.46 Expanded Ripple Pattern Test

This test exercises the printers ability to print every character in every position in expanded mode, using the 'EP’
mnemonic. The same pattern used in the ripple pattern test is used. The test is accomplished in 96 lines.
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3.4.3.4.7 New Line Test
This test exercises the BASIC 'NL' mnemonic. The output of the test is:

This is the Line Preceding the 'New Line’
This is the Line Following the 'New Line’

Verify that the lines are separated and aligned.

3.4.3.4.8 Overprint Test

This test exercises the BASIC 'OP’ mnemonic. The test output is a line of zeros (0) with a line of X's printed over
them: :

3.4.34.9 Plot Mode Test

This test exercises the printer’s ability to enter plot mode and decode plot data. Each line of data is preceded
with the BASIC 'PM’ mnemonic.

All plot data on a single row has the same value. This row is repeated ten times to make verification by visual
inspection easy. '

Plot data consists of six bits. The following possible bit patterns are plotted: all single bit patterns (6 possible), all

two consecutive bit patterns (5 possibie), all three consecutive bit patterns (4 possible), all four consecutive bit

. patterns (3 possible), all five consecutive bit patterns (2 possible), and the one six consecutive bit pattern, for a
total of 21 patterns. The actual plot data used to create this pattern is (bit 7 is always set for plot data):

64,65,66,68,80,96,67,70,76,88,112,71,78,92,120,79,94,124,95,126,127

3.4.3.4.10 Ring Bell Test

This test exercises the 'RB’ mnemonic. The test sends the mnemonic to the printer five times. The bell on the
printer should ring once every second for five seconds.

3.4.3.4.11  Bold Print Test
This test exercises the BASIC 'SF’ and "SB’ mnemonics. The test outputs the line:

The word BOLD should be in bold print.
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3.4.3.4.12 Load/Test VFU Test

This test exercises the printer’s ability to load a Vertical Form Unit (VFU) definition, and to slew to the defined
lines. The VFU is defined with the following positions:

Channel 1 - Top of Form
Channel 2 -Row5
Channel 3 -Row 9
Channel 4 - Row 13
Channel 5 -Row 17
Channel 6 - Row 21
Channel 7 - Row 25
Channel 8 - Row 29

Defining the VFU uses the 'SL’ and 'EL' mnemonics.

The test then slews to all eight channels. After the slew is performed, a message is printed stating which channel
has been slewed to. Slews are performed in this order: 'FF’, 'S1’, 'S2’, 'S3’, 'S4', 'S5’, 'S6’, 'S7’, 'S8". The vertical
tab mnemonic, 'VT' is then tested by issuing a 'FF’ followed by 'VT'. The vertical tab mnemonic slews to

channel 6.

To verify the test results, check that each slew message is four lines below the previous slew message. The
message "Slew to Channel 1" should be printed at the top of the first page. The message "Form Feed" should be
printed at the top of the second page, follows by. “Vertical Tab" at line 21.

3.4.3.4.13  Super/Subscript Test

This test exercises the 'SP’ (superscript) and 'SS’ (subscript) mnemonics. The printer should output these
messages:

The Word SUPER Should be in Superscript

The Word SUB Should be in Subscript

3.4.3.4.14 Bin Sheet Feed Test

This test exercises the 'B1’ and 'B2’ mnemonics on letter quality printers with cut sheet paper feeders. The test
prints the following lines on a sheet of paper from the appropriate bin:

This sheet should be supplied by Bin 1

_ This sheet should be supplied by Bin 2

3.4.3.4.15 Worst Case Pattern Test

This test generates a worst case pattern for letter quality printers by printing characters from opposite sides of
the print wheel. Maximum travel of the print wheel is forced for each character. The pattern is printed on ten
consecutive lines.
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3.4.4 Terminal Exerciser

The Terminal Exerciser checks the functionality of all terminals supported by the MAI 2000/3000,/4000 systems.
The tests can be individually selected from the B/4 Service System menu or run directly from BASIC command
mode. The tests are:

Keyboard Echo Test (VO1)
General Terminal Exerciser (V02)
4308/4309/4312 Exerciser (V03)
4310/4313/4314 Exerciser (V04)
4310 Graphics Exerciser (V05)

Except for the Keyboard Echo Test, all tests are run without user intervention. The 4310 Graphic Exerciser
requires visual inspection to verify functionality.

Terminals should be set with Xon/Xoff protocol for these tests. The ODT (model 4308) must be set in 7270
emulation mode with Auto Xon/Xoff protocol, and specified as a 7270/4301 terminal.

3.44.1 RUN INSTRUCTIONS

In the B/4 Service System, the test begins by asking which terminals are to be tested, as show in Figure 3-2 (test

V03 in the sample). The screen indicates the terminals configured on the system and the terminal being used to
run BASS. To select a terminal, type its name and press ENTER. You are then asked for its terminal type.

VO3 - 4308/4309/4312 EXERCISER PROGRAM

Number of Terminals Configured: &
Terminals Configured: BASS Console is TO
TO T3 T T2

Selected Terminals:

Enter Terminal <CR> to end:

Figure 3-2. Terminal selection screen.

With the exception of the Keyboard Echo Test, all tests need to know the type of terminal being tested.

Enter Type:

727074301
430974312
4310/4313/4314
4308 (Phase 1 0ODT)
5 = 4380 (Phase 2 0DT)
<CR> = Do Not Test

1
2
3
&

Type the number of the correct terminal type and press ENTER. Press ENTER alone to skip this terminal. The
B/4 Service System, will verify your entry, and prompt for a correct entry if you select the wrong type.

3-20 M6204C



BASS

For the Inspection and Burn-In Cycles, it is assumed that all terminals will be tested, and the terminal type
prompt is displayed for all configured terminals. The system does not verify that you have entered the correct
terminal type.

The tests bégin as soon as the terminals have been identified.
3.4.4.2 TEST DESCRIPTIONS

3.44.21 Keyboard Echo Test (VO1)

The Keyboard Echo Test is run only from the B/4 Service System menu or directly from BASIC command mode.
The test requires user intervention. :

When the test starts, the user is prompted with:
Press key, (<ESC> to exit):

When you press a key other than ESCAPE, the test displays the character’s hex value, the character as it
appears on the screen and the decimal value for the key as a value between 0 and 127.

When you press ESCAPE, you are asked to verify exiting the program:
Continue test? (Y,<CR>):
Type Y and press ENTER to continue with the keyboard test. Press ENTER alone to exit the test and display the
BASS Summary Screen.
3.44.22 General Terminal Exerciser - Multiple VDT (V02)

This test exercises general features of all terminals supported by BOSS/IX. It is useful primarily in the Inspection
Cycle.

The program performs four subtests as follow:
Print to every Position (V02-1)

This test verifies that printable characters can be displayed at each column on each line. This is done by
printing a line of ripple pattern characters on every line.

Scrolling Test (V02-2)

This test verifies full sérolling of all 80 columns of the display. This test should be run when scrolling
appears to be adding or dropping characters.

Print @ Test (V02-3)
This test verifies function of the BASIC print location mnemonic on terminals. A full screen is constructed

using the @(x,y) positioning expression in BASIC. The screen pattern is then read, line by line, and
compared against the pattern written. Characters that do not compare correctly are logged as errors.
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Control Function Test
This test verifies the terminal control functions (clear screen, cursor home, foreground, background, etc.)
and control characters (escape, etc.). The control functions and characters are tested for their intended
effects, and any errors are logged.

3.4.4.2.3 4308/4309/4312 Exerciser - Multiple VDT (V03)

This program exercises most features supported by the 4308 (ODT), 4309 (EVDT) and 4312 (EVDTB) terminals to
determine if the terminal is functioning properly. All BASIC errors and data mismatch errors are logged.

The test consists of six subtests, as follow:
Character Display Test (V03-1)

This test displays a ripple pattern to the entire screen. Each character position is then read and verified
against what was written. Any mismatches are logged as errors.

Attribute Test (V03-2)
This test displays lines with all possible combinations of attributes. Each attribute is displayed in two
consecutive lines; the first line indicates which attribute is being tested, the second line prints a line of
characters the entire width of the pattern.

Status Line Test (V03-3)

This test varies depending on the terminal type:

4308 - Each status line is displayed, and several fields within the status lines are changed to show
alternate settings.

4309 - This test displays the setup screen, and then displays individual setup lines. Then the test writes a
title and sets the time on the terminal status line.

Graphics Test (V03-4)
This test varies depending on the terminal type.

4308 - The test draws rectangular boxes using graphics characters. It also displays all other special
characters. The test is performed in both 80-column and 132-column screens.

4309 - The test uses the G1 character set, consisting of block graphics and international characters.
Rectangular boxes are drawn using the international characters. Displayable control codes are then
printed in normal and double-wide sizes. Lines made up of every character in the block graphics and
international character sets are printed in both normal and double-wide sizes.
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Scroll Test (V03-5)
This test varies depending on the terminal type.

4308 - The test sets a scroll region, and then text is scrolled up and scrolled down in the region. This is
done for jump scroll, smooth scroll and slow scroll. The test is first performed for an 80-column display,
and then for a 132-column display.

4309 - The test sets a screen region of six lines, and then scrolls a ripple pattern within the region. After
ten lines have been scrolled, the six-line screen region is then set down one line. The scrolling pattern is
then repeated for another ten lines. The cycle of lowering the region and testing is repeated until all 24
lines have been used. Both normal and smooth scroll are tested.

Alignment Test (V03-6)
This test varies depending on the terminal type.
4308 - The test fills the screen with vertical lines in the 80 and 132 column modes.

4309 - The test fills the screen with vertical and horizontal Iines.

3.4.4.2.4 4310/4313/4314 Exerciser - Multiple VDT (V04)

This program exercises most features supporteci by the 4310 (EDT), 4313 and 4314 terminals to determine if the
terminal is functioning properly. All BASIC errors and data mismatch errors are logged.

The test consists of six subtests, as follow:

Character Display Test (V04-1)

This test displays a ripple pattern to the entire screen: Each character position is then read and verified

against what was written. Any mismatches are logged as errors. This test is run in both 80-column and
132-column modes. ‘

Attribute Test (V04-2)

This test displays lines with all possible combinations of attributes. Each attribute is displayed in two
consectutive lines; the first line indicates which attribute is being tested, the second line prints a line of
characters the entire width of the screen. This test is run in both 80-column and 132-column modes.

Status Line Test (V04-3)

This test writes a title and sets the time on the terminal status line.

Graphics Test (V04-4)

The test uses the G1 character set, consisting of block graphics and international characters. Rectangular
boxes are drawn using the international characters. Displayable control codes are then printed in normal
and double-wide sizes. A line made up of every character in the international character set is printed in
both normal and double-wide sizes. This test is run in both 80-column and 132-column modes.
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Scroll Test (V04-5)

The test sets a screen region of six lines, and then scrolis a ripple pattern within the region. After ten lines
have been scrolled, the six-line screen region is then set down one line. The scrolling pattern is then
repeated for another ten lines. The cycle of lowering the region and testing is repeated until all 24 lines
have been used. Both normal and smooth scroll are tested. This test is run in both 80-column and 132-
column modes.

Alignment Test (V04-6)

The test fills the screen with vertical and horizontal lines. This test is run in both 80-column and 132-
column modes.

3.4.4.2.5 Graphics Exerciser (VO5)

This test exercises the functionality of the 4310 graphics board. The test does not log errors and requires visual
verification of the graphics patterns it creates.

The program produces three separate graphic displays:
= The first test plots a straight line, draws a circle, and draws a solid star.

» The second test displays fifteen lines, three each of the line types: dotted, dot-dashed, short dashed, long
dashed, and solid. It then displays eight character strings showing the terminal’s four character sizes in
both character modes.

= The third test displays three circles with varying arc lengths and increment values. Then eight stars are
displayed with each star moved to the right, filled with a different pattern and increased in size.

3.4.5 LAN Exerciser

The LAN exerciser demonstrate the basic functionality of a local area network (LAN). The goal of the exercisers
is to learn as much as possible about the functioning of the LAN controller.

There are six programs in the LAN test: five test programs and one topography maintenance program. The
programs can all be individually selected at the B/4 Service System menu. The programs are:

= LAN Initialization (LO1) insures that the LAN hardware and software are present and minimally operational.
LAN Who's There Test (L02) determines which LAN controllers are on the network and able to respond.
Lan Network Test (L03) Exercises the connections between the initiating controller and all controllers
responding to L02.

s ‘Remote LAN Who's There Test (L04) performs a "who's there" sequence. It also sends, receives and
echos a series of messages. ,

= Remote LAN Network Test (L05) exercises a selected pair of LAN controllers.

« Expected LAN Topography MAP Editor (L06) maintains a table describing the LAN system. This program
should be run before any of the tests.
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3.45.1 ADDITIONAL SETUP REQUIREMENTS

- The LAN exerciser requires at least two systems to be running on the local area network. Three systems are
required for LO4 and LO5. All systems must be active and ready. :

All systems must have the same revision of the LAN software.

The Remote LAN Network Test (L05) also requires that the BASS files be located on one of the remote systems
being tested.

The Expected LAN Topography MAP Editor (L06) uses the data files LMAP1 and LMAP2. If LMAP1 does not
exists, execute this command at the BOSS/IX command prompt:

LO6 MAP

You must be logged on as the system administrator to execute this command.

3.4.5.2 RUN INSTRUCTIONS

The LAN exercisers are run from the B/4 Service System menu, or automatically by the Inspection and Burn-in
Cycles.

If the test is being run from the B/4 Service System, the Expected LAN Topography MAP Editor (L06) should be

run FIRST. This sets up a table needed by the other tests. Then the LAN Initialization test (L01) should be run.
These tests should be run only once.

3.4.5.3 TeST DESCRIPTIONS

3.4.53.1  LAN Initialization (LO1)

This test insures that the LAN hardware and software on the system initiating the exerciser is present and
functioning well enough to test. If the test fails, an off-line diagnostic is required to isolate the fault. Proceeding
with other on-line tests will produce unpredictable results.

Four items are checked by this test, including the commands who, getstat, and flushq. The files "Imap1" and
“Imap2” are also checked.

3.45.3.2 LAN Who’s There Test (L02)

This test determines what LAN controllers are on the network and capable of responding. The actual results are
maintained in a table and displayed. The results are compared to the values in the Expected Topography table
created by L06. Any discrepancies are reported.

Testing is performed on those controllers detected as being active.
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3.4.53.3  LAN Network Test (L03)
This test exercises the connections between the initiating controller and all controllers found to be active by L02.

A number of messages are sent to and echoed back from each of the active controllers. At the end of the test
sequence, the success rate for each controller is displayed.

3.45.3.4 Remote LAN Who's There Test (L04)
This test starts a "who's there" sequence at a remote controller. The results are displayed, but no table is kept.

A series of messages is then sent, returned and echoed. The results are compared and displayed.

3.4.5.3.5 Remote LAN Network Test (LO5)
This test exercises a selected pair of LAN controllers. The test requires user intervention to select the two

stations to test. Remote services are used, so it is necessary for the BASS files to be located on one of the
remote system to be used.

3.4.5.3.6 Expected LAN Topography MAP Editor (LO6)

This is the first program that should be run. It is a utility program that maintains a table mapping the LAN system.
The map is needed by the remaining tests (L01 through L02).

3.4.6 Magnetic Tape Streamer Exerciser

The Magnetic Tape Streamer (MTS) Tests are run by a single BASIC program: T01. This program can be run
directly from BASIC command mode or by selecting it at the BASS Service System menu. The program

exercises the MTS using the BOSS/IX commands tcompare, tiabel, tlist, tsave and trestore.

Since the test writes on the MTS tape, a scratch tape must be used. Any data on the tape prior to the test will be
destroyed.

The test runs for approximately 2 minutes for the Service System and Inspection Cycle tests, and approximately
10 minutes each pass of the Burn-In Cycle. The time required increases with system load.

When the test is run from the B/4 Service System or directly from BASIC command mode, this prompt is
displayed:

Insert scratch tape... <CR> when ready..

Insert a tape and press ENTER.
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At the beginning of the Inspection and Bum-lh Cycles, you are asked whether or not to run the test:
Test Magnetic Tape Streamer? (y/<CR>):

To run the iest, type Y and press ENTER; otherwise, press ENTER alone. If you choose to run the test, you are
then prompted to insert a cartridge:

Insert Scratch Tape...<CR> to Continue:
insert a tape and press ENTER.
The individual tests are then performed in this order:

MTS Label Test
MTS Save Test
MTS List Test

MTS Compare Test
MTS Restore Test

Any errors that occur are logged, including the name of the program and the statément number being executed
when the error occurred, the time the error occurred, and a description of the error.
3.4.6.1 MTS LaBEL TEST
The MTS Label test checks the system’s ability to read the MTS label.
For the B/4 Service System, the label is read and displayed. You are then prompted for an action:
Write New Label, Insert New Tape, <CR> to Continue, MB-1V to Exit
(w/i/<CR> /MB-IV):

Writing a new label initializes the tape and continues. Inserting a new tape and entering | reads the label of the
new tape. Press ENTER to continue with the next test.

For the Inspection and Burn-In Cycles, the test continues immediately if the label can be read.

For all testing cycles, if the label cannot be read, the MTS test sequence aborts.

3.4.6.2 MTS SaAvE TesT

This test begins by creating and filling a 4 KB Indexed file on disk, and then saves the file to MTS using the tsave
command. -

If the file is written successfully, the MTS List test is executed. If the write is not successful, an error message is
displayed and the MTS test aborts.
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3.4.6.3 MTS List TesT

After the 4KB file is successfully written to tape, an attempt is made to read the file using the tlist command.
If the file is read successfully, the contents are listed on the screen. If the read is not successful, an error

message is displayed. In either case, the MTS test continues.

3.46.4 MTS COMPARE TEST
This test compares the file on MTS with the original file on disk using the tcompare command.
If the file compares successfully, the MTS Restore test is executed. If the write is not successful, an error

message is displayed and the MTS test aborts.

3.4.6.5 MTS RESTORE TEST

This test first deletes the original 4 KB file on disk. Then an attempt is made to restore the file from MTS using the
trestore command.

If the restore is successful, the file on tape and the restored file on disk are compared using tcompare.

If an error occurs, it is logged and displayed (optiona)). The file is also compared in BASIC, and any
discrepancies are reported. :

This concludes the Inspection Cycle testing.

3.4.6.6 ADDITIONAL BURN-IN CYCLE TESTING

Additional write/compare/restore/compare testing is performed by Burn-in Cycle testing. The general test cycle
is as follows.

First, files are created on disk and then written to the MTS tape using tsave. These files are then compared to the
originals on disk. If the compare is successful, then the original files are deleted from disk and the files on tape
are restored using trestore. The files on tape and on disk are again compared using tcompare and are also
compared in BASIC. Any errors are logged and optionally displayed.

This testing cycle is repeated three times for each of three sets of files, for a total of nine
write/compare/restore/compare tests:

s Ten 1 byte files
= Two 10 KB files

» Six files of different lengths as follows: a 4 KB file, a 1 byte file, a 10 KB file, a 1 byte file, a 4 KB file, and a
10 KB file

3-28 “ M6204C



SECTION 4
THE DIAGNOSTIC EXECUTIVE

41 OVERVIEW

This section describes the procedures for loading and using the Diagnostic Executive. It also describes the
commands provided by the executive, which are also available during the Logic and Function Select Tests, and
error messages displayed by the executive.

The Diagnostic Executive is a stand alone, bootable program which must be loaded prior to running the System

Interaction Test (SIT), Logic Tests, Function Select Tests, and a few other special purpose diagnostic programs.
SIT, the Logic Tests and the Function Select Tests are described in Sections 5, 6 and 7, respectively.

4.2 LOAD DIAGNOSTIC EXECUTIVE

To load the diagnostic executive, you must perform an alternate system load to the diagnostic medium. This is
usually either MCS or MTS, unless the diagnostics have been installed on the fixed disk.

To load the diagnostic executive, do the following:
1. Shut down the system to the reboot point.

If the system is running, perform a system shutdown. If the system is in multi-user mode, use the
command:

shutdown 0

This will either shut down the system to the reboot point or to single user mode. The reboot point is
either the reboot prompt (MAI 2000) or the reboot menu (MAI 2500/3000/4000).

If the system is in single user mode, as indicated by the ADMIN prompt, press CTRL + D, and then
enter shutdown to compiete the shutdown.

2. Mount the diagnostic medium.
If you are booting fixed-disk resident diagnostics, there is no medium to mount.

If you are booting floppy, MCS or MTS based diagnostics, mount (insert) the diagnostic medium and
make sure it is ready. The medium is labelled: DIA.

3. Select the Alternate Load Procedure.
For the MAI 2000, press CTRL + C at the reboot prompt.

For the MAI 2500,/3000/4000 systems, select item 2, "Alt-load", at the reboot menu.
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4. Specify Boot Device.

You must specify the device containing the diagnostic programs at the prompt:

Boot Device:

Type the name of the appropriate device and press ENTER. The device names are:

fdo - floppy drive (MAI 2000 only)
cs - MCS drive

ts - MTS drive

wd0 - fixed disk

5. Specify System File.
You must specify the system file at the prompt:
System file:
For fixed disk resident diagnostics type:
diag
(/sys/diag on the MAI 2000) and press ENTER.

If you specified the floppy, MCS or MTS as the boot device, press ENTER alone. The system file is
the default file for these devices.

- The system now loads the diagnostic executive and displays its prompt:

<exec>

At this point you can execute any of the executive commands, or load and run SIT, Logic Tests, or Function
Select Tests.
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—

4.3 EXECUTIVE COMMANDS

4.3.1 Executing Commands

The Diagnostic Executive supports several commands. To execute any of these commands, the user types the
command name, followed by any required and optional parameters, and then presses ENTER. The command
name and parameters may be entered in either upper case or lower case letters.

"

The commands can be entered any time the executive prompt, <exec>, is displayed. The commands may also

be entered at the prompt for any Logic Test or Function Select Test. The commands are not available when SIT
is loaded.

For example, the executive command used to load another diagnostic test, is the LOAD command. It is entered,
followed by the name of the test to load:

<exec> load mcs
All commands are terminated by pressing ENTER.

Some Logic tests are manual intervention tests. These tests require that the operator respond to a prompt
before the test is run. They are usually either potentially destructive to data (e.g., perform disk writes) or require
special equipment (e.g., an external loopback plug). Manual intervention tests are run only if the

OPTIONS MANUAL command has been executed.

4.3.2 Command Descriptions

The following commands are available through the diagnostic Executive. Some are of use only by Logic or
Function Select tests, as noted in the descriptions.

ALL

This command starts running all logic tests. Each logic test is successively loaded and run. Refer to
Section 6 for a description of the logic tests.

APNDTAPE

This command retensions the MCS tape, seeks the current end of tape, and copies the entire disk in drive
0 to the cartridge. The volume label, loader, and Exec are not written to the tape.

AUTO

This command executes all logic tests except those requiring manual intervention. (See the ALL
command, and refer to Section 6.)

BUILD {x}

This command begins building a test loop of Function Select tests. The parameter is either "1" or “2", and
specifies which test loop is being constructed. The prompt is changed to <loopx>, where x is either "1" or
"2". Refer to Section 7 for information on building Function Select test loops. ‘

M6204C 4-3



Diagnostic Executive

CACHE ep

This command is available only for MAI 2500/3000/4000 systems. The command enables/disables the
various caches available on these systems. The parameter is one byte of hexadecimal data.

- The low nibble, p (bits 1-4) is loaded directly into the processor instruction cache. The bits are used as

follows:
bit use

1 enable (1) /disable (0) instruction cache
2 freeze cache (1)

3 clear entry (1)

4 clear cache (1)

The high nibble e, (bits 5-8) controls the CMB cache. Only bit 5 is used to enable (1) or disable (0) the
cache.

For example, "cache 19" flushes the processor cache and enables the processor and external instruction
cache.

CLEAR_ECC

This command zeros the single bit ECC counter tables for the system.

CMD _FILE

This command permits the user to build an ASCIl command list for execution. No syntax or command

validity checking is performed. The command list is ended by a blank command (ENTER alone on a
command line).

CONSOLE ddn

This command changes the current console device to that specified by the parameter, where dd is a
device mnemonic, and n is the device unit number. If the device specified does not exist, the console
device remains unchanged. Legal devices and unit numbers are as follows:

Device Mnemonic Unit Numbers

SCC (CMB serial port) SC 0,1

Four-way FW 0-3, 10-13, 20-23, 30-33

Eight-way EW 0-7, 10-17, 20-27, 30-37, 40-47, 50-57
COPYDISK

This command copies all files from disk 0 to disk 1. The copy destroys any data on the target disk, disk 1.
The user is prompted to verify the action before copying begins.

COPYTAPE

This command is available on MA! 2000 systems only. The command destructively copies all files from
diskette 0 to MCS tape. The user is prompted to verify the action before copying begins. The tape is first
erased, and the volume label and boot program are written prior to copying files to the tape. When the
copy finishes the diskette, the user is prompted for another diskette to append to the tape. If another
diskette is desired, the user is prompted to replace the current diskette with the new one.
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CRUNCH n

This command consolidates all unused disk space to provide a larger contiguous space for file storage.
The parameter n indicates the drive unit number for crunch.

DCOPY fff ggg

This command copies one file, named ff from floppy disk 0 to floppy disk 1, naming the file ggg. If the
destination file already exists, the user is prompted to verify overwriting the file.

' DEBUG

This command immediately drops the user to the ROM based debugger. Refer to Section 8, MDS, for
debugging commands.

DEVICE ddn

This command changes the current load device to that specified. In the parameter, dd is the two-
character device mnemonic, and n is the device unit number. If the device specified does not exist, the
load device remains unchanged. Legal devices and unit numbers are as follows:

Device Mnemonic Unit Numbers

SCC” (CMB serial port) SC 0, 1

Four-way FW 0-3, 10-13, 20-23, 30-33

Eight-way EW 0-7, 10-17, 20-27, 30-37, 40-47, 50-57
Floppy disk FD . 0,1

Cartridge Streamer CS 0

1/2 Inch Tape TS 0

Winchester Disk WD o, 1,10, 11

Devices marked with an asterisk (*) are download ports, and require host support.
DELETE n ff |

This command marks the file named fff on disk n as deleted.
DINIT n |

This command initializes the directory of disk n, and writes the bootstrap program to the disk. The user is
prompted to verify disk deletion, and is asked for the new disk name.

DISASSEMB m n

This command is available on MAI 2500,/3000/4000 systems only. The command disassembles and
displays the mnemonics for the instructions from memory location m to memory location n. The display
pauses after each screenful of data.

ECC_OuT

This command is available on MAI 2500/3000/4000 systems only. The command displays the single bit
ECC count for each board and bank configured on the system. Memory ECC errors are only counted
when the ECC option is selected (refer to the OPTION command in this section).
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END

This command terminates building a Function Select test loop. Refer to Section 7 for instructions on
building test loops.

EOT

This command repositions the tape to the logical end of media.

FORMAT n {v}

This command formats and verifies the floppy diskette specified by n. If the v parameter is non-zero, the

disk is not verified following formatting. Service mode must be activated prior to executing this command
(refer to the SERVICE command in this section).

On the MAI 2500,/3000,/4000 systems, the user must know the drive type of the disk being formatted. If
the drive to be formatted has defects, use the DUTIL formatting utility, described in the system service
manual and in the B IX Technical Reference Manual (M6227).

HELP

This command lists the executive commands on the console. The display pauses after each screenful.

HELP WIZ

This command displays the Diagnostic Executive environment information on the console. This
information includes the processor type, the amount of RAM available, the location of the executive in
memory, the devices found in the system, and the test program currently loaded.

INIT

This command initializes the current test program. The total error count and pass number are also
initialized, and all tests are enabled to run.

‘

INSTALL {##}

This command copies all files from the MCS or MTS boot device tape to the diagnostic partition of the

fixed disk drive, destroying the existing files in the diagnostic directory. If the optional filename is
specified, only that file is copied from tape to the disk.

ITERATION n

This command sets the iteration count of a test loop, overriding the default. This command is useful in
obtaining a failure percent from a loop which ordinarily executes only a few times. Setting n to zero
returns the iteration count to the defauit.

LDISK n

This command displays the directory of disk n on the console.

LIST COMMANDS

This command lists the commands available in the currently loaded diagnostic program.
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LIST TESTS

This command lists all tests available in the currently loaded diagnostic program, regardless of their
selection or manual intervention status. . -

LTAPE
This command lists the MCS tape directory on the console.

LOAD n

This command loads file # from the current load device. If n is specified, the file is loaded from an
alternate unit of the same device type. After loading, the program name and assembly time and date are
displayed. If the file is a diagnostic program with an initialization routine, the routine is automatically run.

MTSCOPY

This command initializes the 1/2 inch MTS tape with a Volume Label and Loader. It then copies all
diagnostic programs from disk 0 to the tape.

MTSLIST

This command lists the diagnostic programs on the MTS tape to the console. The assembly date and time
and the revision are also displayed.

OPTIONS {jist}

This command selects or deselects options, or displays the current options list. The list of options, /ist,

consists of one or more of the options described below, separated by a space. If no parameters are

specified, the currently selected options are displayed. If a parameter is preceded by a minus sign, "-*, the
~ option is deselected. Any option specified without the minus sign is selected. The options available are:

B14, B15 The meaning of these options is determined by the individual diagnostic. Refer to the
descriptions of commands for the diagnostics later in this manual.

BELL ~ This option causes the terminal bell or beep to sound when an error occurs. This option
is independent of the NO-PRINT option.

CLOCK This option causes the systém clock to be initialized and enabled. Each time the RUN
command is executed, the elapsed time counter is reset. The elapsed time is displayed
upon completion of each test pass.

ECC This option enables logging of corrected single bit memory errors (MAI 2500/3000,/4000
systems only).

HELP This option displays a list of available options on the console.

LOOP This option causes a test loop to return to the top of the loop upon occurrence of an
error.

MANUAL This option enables running of manual intervention tests. Manual intervention tests
require operator input or other special conditions, such as installation of external
loopback plugs. ,
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NO_PRINT

NONE
NUMBER

PARITY

PAUSE

PERCENT

REMOTE

SP

STOP

TEST_PCT

PARSE n

This options suppresses display of individual error messages. The error count
continues to be updated.

This option deselects all options. All other options included in the list are ignored.
This option displays the test number and title of each test when it is run.

This option enables the detection and reporting of memory parity errors. The message
displays the parity error register to aid in isolation of the faulty memory. (MAI 2000
systems only.)

This option causes the test to pause on each error. The user is given th option of
continuing the test (SPACE), turning pause OFF and continuing (period, "."), or aborting
the test (ESCAPE).

The percentage of errors versus passes through a test loop is printed after the loop is
complete. If the LOOP option is set and an error occurs, the loop will not complete, but
immediately loop back to the top.

This option is not supported for field and depot diagnostics. It enables remote
diagnostics through a download port.

This option causes all console output to be echoed to the serial printer. If an error is
detected in the operation of the serial printer, the option is disabled.

This option causes test execution to suspend if an error occurs, and returns control to

the executive. Program may be continued by using the RESUME command. STOP
overrides the PAUSE command.

This option displays the percentage of errors versus the number of passes through the
test loop when the test loop is complete.

This command determines the search order of the command tables. The default is to search executive
command list first followed by the current test command list, is specified by a zero argument. A non-zero
argument reverses the search order, so the test command list is searched first followed by the executive

command list.

PMMU n

This command enables/disables the PMMU. A zero argument disables the PMMU, and a non-zero

argument enables the PMMU. With the PMMU enabled makes address translation transparent for all
memory addresses.

RELEASE

This command is used to build a diagnostics release, and so is for MBF use only.

RENAME n ff ggg

This command renames the file fff on disk n to ggg. Rename may also be used to change the volume
name of the disk without initializing the disk.

4-8
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RESET

This command executes a soft system reset. Following the reset, the vector table is initialized and the
Diagnostic Executive resizes.

RESUME

This command continues execution of a test which has suspended on an error or been interrupted by
ESCAPE. Other executive commands may be executed before the test is resumed.

RUN x

This command runs the current test through the number of passes specified by x. If the parameter is not
specified, one pass is executed. If the parameter is zero, the tests will run continuously until interrupted by
ESCAPE. The test order is determined by the selection order of the tests.

SAVE name start end

Thisqwmand is not supported (MBF use only).

SBINIT x

This command initializes the super block of a formatted disk. All current O.S. partition information is
deleted and a new diagnostic partition of the size specified by x is created. This command requires that
SERVICE mode be enabled.

SERVICE

This command invokes service mode. The user is prompted for the password before service mode is
activated. Service mode is required for Function Select tests and certain other commands and programs.

SHUTDOWN

This command invokes the ROM shutdown sequence, returning the system to the reboot prompt or menu.
Execution of all programs is terminated.

TCOPY ftf

This command copies the file fff from disk 0 to the MCS tape at the logical end of tape. The test prompts
to user to specify whether to rewind and/or retension the tape prior to the copy.

TESTS {iist}

This command selects or deselects tests to include in the test list, as specified in "list", for subsequent
RUNSs. Parameters are the test numbers to be selected/deselected. If no parameters are supplied, the
currently selected tests are displayed on the console. If a test number or range is preceded by a minus
sign, "-", the test or tests are deselected. If the minus sign is not used, the test or tests are added to the
test list. A parameter of zero deselects all tests. Parameters are processed from left to right. For

example:

tests 0,5 Selects only test 5
tests -4-7 Deselects tests 4 through 7
~ tests 1-6,-5 Selects tests 1 through 6, then deselects test 5
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TINIT

This command initializes thé MCS tape cartridge. The tape is erased and a new volume label and boot
program are written on the tape, followed by a filemark. The user is prompted for a new volume name. All
previous data on the tape is lost.

VERIFY n

This command verifies the format on disk n. All logical sectors of the disk are read in sequence.

WBOOT n

This command writes a new boot block to disk n. No other portion of the disk is modified.

WFD n fff

This command is not supported (MBF use only).

WHEREIS ddn {{,}ddn}

This command displays the physical hardware address of the controller card specified by ddn, where dd is
the device mnemonic and n is the unit number. Any number of device identifiers may be included in
parameter list, each separated by a space or a comma.

XCMD

This command causes the executive to begin parsing and executing commands that were entered using
the CMD_FILE command.

XLOOP x{.y}

This command begins execution of the Function Select test loop x (1 or 2). If the second parameter is
specified, the loop is executed y times before returning control to the executive. If the second parameter
is not specified, the loop runs continuously until interrupted by ESCAPE.

4-10 M6204C



Diagnostic Executive

4.4

ERROR REPORTING

Error messages displayed by the Executive are general in nature and usually pertain to an abnormal condition
detected in a peripheral device. Specific error determination is handled by the diagnostic programs themselves.

4.4.

1 Error Codes

The following error codes apply to disk and MTS errors detected by the Executive.

Code Meaning

4.4

20 Timeout waiting for the bus to be free

21 Timeout waiting for command phase status after select
22 Timeout waiting for status or message phase

23 Skipped status phase

24 Timeout waiting for message phase

.2 Disk Error Messages

Seek Error

A problem was detected seeking a particular sector (or track), indicating a bad or unformatted disk.
Read Error

A sector on the disk was not readable, indicating the data has been corrupted.

Write Error

A problem was detected writing a sector of data to the disk, indicating the disk is write protected.
Directory Read Error

The disk file directory was unreadable or has an incorrect format, indicating the disk is uninitialized or
corrupted.

Directory Write Error
A problem was detected writing the disk file directory, indicating the disk is write protected or unformatted.
File Already Exists

An attempt was made to rename a file, where the new name already exists in the disk file directory. Use
LDISK to view the directory.

File Not Found

The file requested does not exist in the disk file directory. Use LDISK to view the directory.
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4.4.3 Tape Error Messages

& Tape Not Ready

The tape was not initially ready prior to a tape operation, indicating the controller is *hung.” Clear the
condition with the RESET command.

s Tape Error

An abnormal terminating status from a tape command was detected. Check to see if the tape is write
protected. Use the LTAPE command to list the tape directory.

= Tape Not Initialized
An attempt was made to read an uninitialized tape (no volume label or corrupted data). Use TINIT to

initialize the tape.

4.4.4 Other Error Messages

= Checksum Error

In the process of loading a file, an incorrect checksum was calculated.

® Invalid Hex Char

In the process of loading a file, an incorrect hexadecimal character was read.

s  Power Failure

A system power failure was detected and reported via the non-maskable interrupt.

= |lllegal EXEC 1/0 Call

A user trapped to the executive service routine with an invalid service request.
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SECTION 5 |
THE SYSTEM INTERACTION TEST

5.1 OVERVIEW

This section describes the System Interaction Test (SIT) diagndstic and provides instructions for its use and
interpretation.

SIT is designed to detect interaction problems occurring between competing devices (e.g., Magnetic Cartridge
Streamer), controlier boards (e.g., LAN and 4-way controliers), and memory. If problems are found, SIT also
provides some capabilities for isolating the source of the problem.

As an interaction test, SIT is not intended to identify faults in individual devices and controllers. However, failures
of these devices and controllers will cause errors in SIT. If errors occur in SIT related to a device, the fault should
be pursued further by running Logic Tests for that device (refer to Section 5).

When you load SIT, the program performs a process of “autosizing." During this procedure, the program checks
to see which devices and controllers are installed on the system. It then defines a system conﬁguration for those
devices and controllers.

The test proceeds by exercising the devices and controllers in a semi-random fashion, attempting to create as
many conflicts and worst-case situations as possible. The SIT Sequencer controls the order in which devices
and controllers are exercised, insuring that processes are started sometimes in random order and sometimes in
a determined order. |

While the devices and controllers are being exercised, SIT keeps track of any problems that occur, such as
multiple interrupts, surges on the power supply and overlapping memory accesses. Periodic displays provide a
running report of the test resuilts.

If a problem is determined to exist, a knowledgeable user can employ the SELECT command to specify
individual boards or groups of boards for further testing. Running tests on specific boards makes it possible to
narrow down the possible sources of the problem.

A number of further commands allow a more knowledgeable user to isolate the problem even further, to a
portion of the fixed disk for example.

5.1.1 When to Use SIT

There are several situations in which it is useful to run the SIT diagnostic program.

1. You may wish to run SIT periodically to check the state of your system. Developing preblems in the
hardware can then be caught before they have a chance to cause serious damage and loss of data.
This can be done periodically as part of a regular maintenance program. :

2. If you are upgrading your operating system software, or re-installing the operating system, it is a good
idea to run SIT before you do the installation. This will verify that the system hardware is in good
working order prior to the installation.
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3. Ifyour system is having problems, the SIT is useful as a trouble-shooting tool. It can help you to -
eliminate possible causes and to isolate the source of the problem. If you are using the SIT as a
diagnostic, you should leave the interpretation of the results to a trained service representative.

5.2 SIT CONFIGURATION REQUIREMENTS

5.2.1 Hardware Requirements
In order to run the SIT, the system must meet the following minimum configuration requirements:

1. A video display terminal configured on port 0. The terminal may be any of these types:

= Ergonomic Video Display Terminal (EVDT)
s Ergonomic Display Terminal (EDT)
7270 VDT

2. Minimal RAM

= 512 KB on MAI 2000 systems
1 MB on MAI 2500,/3000/4000 systems

5.2.2 Software Requirements

The only software requirement to use the System Interaction Test is the bootable Diagnostic Executive and the
System Interaction Test.

5.3 STARTING AND RUNNING SIT

This subsection describes the procedures for using the System Interaction Test. These procedures include
booting the diagnostic executive, loading the SIT program and executing commands.

5.3.1 Load Diagnostic Executive

SIT runs under control of the diagnostic Executive. Refer to Section 4 for instructions on performing an alternate
load to the diagnostic Executive.
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5.3.2 Start Printer Output

- Diagnostics messages can be output to a parallel printer or to a serial printer with either an industry standard or
Basic Four interface. The printer must be configured as the system prmter The messages are printed in
addition to being displayed on the terminal screen.

To print messages to the serial printer, at the <exec> prompt, enter:
option sp
For the parallel printer, enter:

option Ip

Make sure the printer is on-line. Now proceed with the tests.

5.3.3 Loading SIT

Once the diagnostics executive has been loaded, you are ready to load the SIT program. At the diagnostics
executive prompt type: :

LOAD SIT _
in either upper or lower case, and then press ENTER.

The diagnostics executive then begins loading the SIT program into memory. While it is loading the program, it
displays several rows of dots on the screen. When it is finished loading, it displays:

SYSTEM INTERACTION TEST (SIT) Rev. XX, wait { = 30 seconds for auto sizing

The SIT program is now operating. It begins by "auto sizing“', during which it searches for the devices that are
ready to be used during the test. It then builds a configuration file for those devices for use during the test.

Note that SIT will configure a floppy drive for testing only if there is a diskette in the drive and the lock button is
pressed in. Similarly, it will configure the MCS or MTS drive for testing only if there is a cartridge or tape installed
and not write-protected.

When SIT is finished auto sizing, it dlsplays a report of the controllers and devices present and the status of each,
as in Figure 5-1.
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SYSTEM CONFIGURATION TABLE

cont status device status properties

inlx present Ln10 runnable 1 megahertz CSMA Local Area Network
fwOx present w00 runnable serial comm port-chan a

fuwOx present fwO1 runnable serial comm port-chan b

fwOx present fw02 runnable serial comm port-chan ¢

fwOx present w03 runnable serial comm port-chan d

fuix present fwi0 runnable serial comm port-chan a

fulx present full runnable serial comm port-chan b

fwix present fwi2 runnable - serial comm port-chan c

fwix present fwil runnable serial comm port-chan d

mcOx present mc00 cant run streamer cartridge tape

wdOx present wd00 runnable Hard Disk, #cyl=830, #heads=6

fdOx present £d0O runnable double sided, double density, 5 1/4
fdOx present §d01 cant run double sided, double density, 5 1/4
scex present sccl runnable serial communications port

scex  present  scel runnable serial communications port

MEMORY MAP: SIT area=000000-034800, freespace=034800-0BFFF

Figure 5-1. SIT Configuration Report

In the figure, the column labeled "cont” lists the controller boards, the column labeled “device" lists the devices.
The kind of board is indicated by a two or three letter designation. The number of the board is indicated by the
first digit, and the number of the device on that board is indicated by the second digit. E.g., "In10" indicates the
Local Area Networking controller board number | as the controller, and port 0 as the device, "fw12" is the four-
way controller board number 1, and port number 2. The exceptions to this are the sccx ports, which reside on
the Central Microprocessor Board (CMB).

Note that controller boards and devices are numbered 0,1,2,..., so that "0" is the first, “1" is the second, etc.

If the status of a device is "cant run", the device was found but not ready for use, as in the case of a tape drive
that did not have a tape properly in place.

Below the configuration table, the memory addresses are dlsplayed where the SIT program is contained and the
memory addresses that are free.

5.3.4 Using SIT Commands

Using SIT as a basic diagnostic is a simple matter of selecting tasks and running them. When SIT first starts, all
tasks are selected by default. To run all tests, enter the RUN command. Later, you can stop tests to narrow
down the possible source of the system’s problems.

A knowledgeable user can use SIT's commands and options to place special conditions on certain tasks. To

display a list of the available commands, use the LIST command at the SIT prompt. LIST is a diagnostic
Executive command available in SIT.

To execute a command, type the name of the command at the SIT prompt, together with a task name or option
as required, and press ENTER. The commands may be entered in either upper or lower case.
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5.4  SIT TASK DESCRIPTIONS

- This section describes the tasks run by SIT. The variables "x" and "y" are used in task names to indicate
changing values.

5.4.1 LAN Task

The LNxO0 task exercises the Local Area Networking controller board and port. "x" is the number (0 or 1) of the
controller board. There is only one port per board.

The task broadcasts a message between 1 byte and 1024 characters in length for each pass. This is a "write
only" test, since no return message can be expected The LAN cable does not need to be connected for this
test. .

5.4.2 Four-way Task

The FWxy task exercises the four-way serial communications controllers and their ports. "x" is the number of the
controller (0-5) and "y" is the number (0-3) of the port.

The task causes four-way controller x to transmit a message to port y. The message is a multiple of 80
characters long, between 80 and 1920. -

If a CRT is attached to the port, the port is configured for 9600 baud transmission and no loopback occurs. If an
external loopback plug is installed in the port, the data is looped back. If there is no attachment to the port, the
port is configured for 1200 baud and lnternal loopback. Internal loopback data is compared to the transmitted
patterns to verify system integrity. - '

5.4.3 Eight-way Task

The EWxy task exercises the eight-way serial communications controllers and their ports. "x" is the number of
the controller (0-5) and "y" is the number (0-7) or the port.

One pass of the task causes the controller to transmit a message of 80 to 1920 characters to the port.
If a CRT is attached to the port, the port is configured for 9600 baud transmission and no loopback occurs. If an
external loopback plug is installed in the port, the data is looped back. If there is no attachment to the pon, the

port is configured for 1200 baud and internal loopback. Internal loopback data is compared to the transmitted
patterns to verify system integrity.

5.4.4 MCS Task

The MCo00 task exercises the MCS controller board and its port. Only one MCS is supported.

This is a read /write test. One pass writes between 1 and 17 blocks (512 Bytes), reads back what was written,
and then compares the messages. Each successive pass skips to the end of data prior to each write until all of
the tape is used, preventing excessive wear on any specific area of the tape.

The sequencer may set a flag for a pass that causes the drive motor to be turned on and off for each access.
This causes a "worst case” drain on the power supply.
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5.4.5 MTS Task

The MTO00 task exercises the MTS controller and drive. Only one controller/drive pair is supported.
One pass of the MTS task writes, reads and compares 1 to 17 blocks (512 bytes per block). The writes and

reads are performed in a progressive manner. Each successive pass skips to the end of data prior to each write
until all of the tape is used, preventing excessive wear on any specific area of the tape.

5.4.6 Floppy Drive Task

The FDoy task exercises the ﬂoppy controller and drive (available on the MAI 2000 only). "y" is the number of the
drive (0 or 1). :

This is a write, read and compare test, and can be run only if a diskette is in the drive. Errors will occur if the

diskette is write protected or if the diskette is damaged, as well as if there is a problem with the controller or
drive.

One pass causes one block (512 Bytes) to be written, read back, and the message compared. The drive motor

is periodically turned off and back on (approximately one out of ten accesses) causing a worst case drain on the
power supply.

5.4.7 Winchester Disk task

The WDxy task exercises the specified fixed disk controller and drive. "x" is the controller number (only 0 is
supported), and "y* is the number of the drive (0 or 1).

One pass of the task writes, reads and compares 1 to 17 blocks (512 bytes).
If the KILL option is not used with the RUN command, access is, restricted to the diagnostic cylinder, so the test

does not destroy disk data. If the KILL option is used with the RUN command, the sector addresses are selected
from all logical disk space past sector 5 (the superblock).

5.4.8 Memory Task

The MEMM task exercises the system RAM (random access memory). The area of memory from the end of
SIT’s program and data areas to the top of RAM are tested.

This is a read/write test. One pass involves two write, read and comparé cycles. The first cycle writes the word
addresses for each word of memory to the address, reads it back and compares the two. The second cycle
writes, reads, and compares the complement of the word address to the address.

5.4.9 Floating Point Task

The FPCP task is exercises the floating point processor, if it is detected during auto-sizing. This task is not
available on the MAI 2000. : '

This task does not start automatically, but must be specifically selected using the START command. Each pass
of the task computes and compares e”pi, sqrt 2 and cosh”2 - sinh*2 for random values.
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5.4.10 Serial Communications Controller Task
- The SCOx exercises the SCC chip on the CMB. "x" is either 0 or 1, indicating CMB serial port 0 or 1.

The task cohfigures the SCC chip for 1200 baud internal loopback transmission. Internal loopback data is
compared to the transmitted patterns to verify system integrity.

5.5 SIT COMMANDS

The SIT commands are listed in two sets, the Basic Commands and the Advanced Commands.

5.5.1 Basic Commands
RUN
Format: run {{-}kill}

The RUN command starts all currently selected tasks. The user control task is then put to sleep and error
and news reporting begins.

When SIT initially starts, all tasks are selected that were found to be runnable during the autosize, except
the floating point task. Use the SELECT command to add and remove tasks from the selected list. The
user control task is then put to sleep, and error and news reporting begins.

The KILL option begins write access to the user data area of the disk, and so is destructive to data and
programs on the disk. The -KILL option restricts the task to accessing the diagnostics cylinder.

CAUTION

Using the "RUN" command with the "KILL" option destroys any data on the disk.
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SELECT
Format: select {all | none | show | {-}taskname}
The SELECT command specifies the tasks to be started by the "RUN" command.

If SELECT is entered without options, you are prompted for each task corresponding to a device found
during autosizing. For instance:

fw03 (n= no,écr> =yes)?
To include a task, press ENTER alone. To exclude a task, type N and press ENTER.
The ALL option selects all tasks, and the NONE option deselects all tasks.

The “"taskname” option selects the specified task, and the "-taskname" deselects the task. Only one task
may be selected or deselected per command line.

The SHOW option displays a list of the currently selected tasks.

SLEEP
Format: sleep

The SLEEP command releases the console for use by other tasks, while errors and news updates are
reported. SLEEP is automatically invoked by the RUN command.

To execute further commands, SLEEP must be interrupted. To interrupt SLEEP, press the ESCAPE key.

START
Format: start taskname

The START command begins execution of the specified task. Only one task may be started per
command line.

START begins execution of the task in addition to those already running. To begin new updates and error
message displays for the task, use the SLEEP command.

STOP
Format: stop taskname

The STOP command ends execution of the task specified by task. It is used to stop one task while
continuing execution of others. Only one task may be specified per command line.
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—

TASKS
Format: tasks
The TASKS command displays a list of the tasks corresponding to devices that were found during
autosizing. These are the tasks that are available for selection with the SELECT command.
SHUTDOWN
Format: shutdown

The SHUTDOWN command shuts down the system from SIT.  This is the only method available for
exiting SIT. When the system is shutdown, the re-boot prompt or menu is displayed:

In order to return from SIT to the Diagnostic Executive or the operating system, it is necessary to shut
down the system and then reboot.

5.5.2 Advanced Commands
BFERR
Format: bferr {off | taskname}

The BFERR command causes a break if an error is detected during a comparison of read and write
buffers. If the OFF option is specified, no break occurs.

If the optional taskname is not specified, any data miscompare between read and write buffers causes a
break. If a taskname is specified, the break occurs only on a miscompare of the read and write buffers for
that task.
When a break occurs, the screen displays the prompt:

<bferr>

At this prompt, the user must enter one of the following:

= C - to continue testing
» d - to dump the read /write buffers to the screen.
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CYLINDER
Format: cylinder taskname lowerbound {upperbound {A}}

The CYLINDER command causes the specified task to access the specified cylinder or cylinders only,
overriding the sequencer.

Lowerbound and upperbound may be any decimal number, and specify entire cylinders on the disk (they
are not checked for legal values).

If only the lowerbound is specified, only that cylinder is exercised by the task. If both the lowerbound and

the upperbound are specified without the A option, then the inclusive range of cylinders are tested.
Adding the A option causes the task to alternate between the two cylinders.

DEBUG
Format: debug

The DEBUG command is used to enter the ROM debugger (refer to MDS, Section 7).

DELAY
Format: delay {taskname} value
where "value” is any integer greater than or equal to zero.
By default, a task is made available to the sequencer for a new pass as soon as it has completed the

previous pass. The DELAY command causes a delay of the value times 100 milliseconds before the
specified task is made available for another pass. If no task is specified, the delay applies to all tasks.

DLTH

Format: dith taskname length

The DLTH command specifies the data length to be used by the specified task for all reads and writes.

Normally the sequencer varies the data length. Tasks that use data lengths as multiples of a constant use
dith as the constant.

The data length is given in hexadecimal, specifying the number of bytes, calculated by:

data length = (int(length/c) + 1)*c
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DPAT
Format: dpat taskname pattern
The DPAT command specifies the data pattern used by the specified task.
The data pattern is a four byte pattern in hexadecimal notation. If the pattern entered is less than four
bytes, the pattern is filled with hex nulls (hex 00). All data written by the task then consists of repetitions of
this 32-bit pattern.

HEAD

Format: head taskname lowerbound {upperbound {A}}

The HEAD command specifies the read /write head or heads to be used in the Winchester or floppy drive
task specified. The head numbers are given in decimal notation.

If only the lowerbound is specified, only that head is used. If both the upper and lower bounds are
specified without the A, then the inclusive range of heads is used. If the A option is used, then the task
alternates between the two heads.

The lower and upper bounds are not checked for being in the legal range.

INIT
Format: init -

The INIT command reinitializes the SIT news update counts.

NEWS
Format: news seconds

The NEWS command specifies the amount of time between news update status messages in seconds.
The time is specified in hexadecimal notation.
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OPTION

Format: option {-}{stop | no-print | bell | Ip | slave | pause | none | show}
The OPTION command conditions SIT execution with the following options:

Stop - SIT execution stops on occurrence of an error.
No_print - News output to the printer is stopped.

Bell - The bell is sounded when an error occurs.

Lp - News output is sent to the parallel printer.

‘Slave - News output is sent to the terminal slave printer.
Pause - SIT execution pauses on occurrence of an error.
None - All options are cleared.

Preceding an option with a dash, "-*, deselects that option.

PRIOR

Format: prior taskname level

The PRIOR command assigns the priority level of the specified task. The larger the number assigned as a
task’s level, the higher the probability that the task will be started before any other.

RANDOM

Format: random {seed}

The RANDOM command instructs the sequencer to send random parameters to the tasks. The seed is
the value used to initialize the random number generator.

SAGE

Format: sage

The SAGE command invokes the SIT system debugger. SAGE requires detailed knowledge of the internal

structure and operation of SIT, and so is of little values for system diagnostic purposes. To return to SIT,
enter GO.

SECTOR

Format: sector taskname lowerbound {upperbound {A}}

The SECTOR command specifies the sector or sectors to be tested by the specified floppy or fixed disk
task. The upper and lower bounds are specified in decimal notation.

If only the upper bound is specified, only that sector is tested. If the upper and lower bounds are specified
without the A option, then the inclusive range of sectors from the lower to the upper bound are tested. If
the A option is specified, the task will alternate between the two sectors.
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SECTION 6
LOGIC TESTS

6.1 OVERVIEW

This section describes the procedures for running the Logic Tests and interpreting their results.

Logic tests provide the ability to exercise individual subsystems, such as controller and drive pairs or memory,
checking for faults at that level. Logic tests provide diagnostic capabilities one step deeper than does the
System Interaction Test, to the board or subsystem level. Further isolation to the component (chip) level is
provided by the Function Select Tests (Section 6).

Logic test are typically hierarchical, beginning with low level tests, such as reading and writing registers, and
building to tests of the entire subsystem. The object is to determine if the unit can operate in an operating
system environment. Faults are isolated by interpreting the results as to which tests pass and which fail.

The logic tests can be booted from the winchester disk, if they have been installed on the diagnostics partition,
from MCS or MTS tape or from floppy diskette (floppies are supported on the MAI 2000 only). The MCS, MTS
and floppy based diagnostics are on media labeled "DIA".

6.2 GENERAL RUN PROCEDURES

The logic tests are all run under the control of the diagnostic executive program. Depending on the system
configuration, the diagnostic executive is booted from fixed disk, MCS, MTS or floppy diskette. Regardless of the
medium used, the diagnostics are accessed by performing an alternate system load. The specific alternate load
procedure varies depending on the type of system.

6.2.1 Load Diagnostic Executive

All of the Logic tests run under the control of the diagnostic Executive. The executive is started by booting to the -
diagnostic medium. Refer to Section 4 for instructions on booting the diagnostics and using the Executive.
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6.2.2 Start Printer Output

Diagnostics messages can be output to a paralle! printer or to a serial printer with an industry standard or Basic
Four interface. ‘The printer must be configured as the system printer in NVRAM (refer to section 8.5.4). The
messages are printed in addition to being displayed on the terminal screen.
To print messages to the serial printer, at the <exec> prompt, enter:

option sp
For the parallel printer, enter:

option Ip

Make sure the printer is on-line. Now proceed with the tests.

6.2.3 Running the Logic Tests

Once you have loaded the diagnostic executive, you are ready to run the Logic Tests. The logic tests can be
either individually loaded and run, or run automatically by the automatic test mode. For each logic test, you can
also select individual subtests. All test selection and execution is performed by command.

6.2.3.1 RuN Loaic TesTs IN AuTo MODE

To run the logic tests in automatic mode, enter at the diagnostics executive prompt:

auto

The program displays the following warning and asks you to verify that you want to continue:
WARNING: ALL NON-WRITE-PROTECTED MEDIA IS SUBJECT TO CORRUPTION (WINCHESTER DISK EXEMPT)...Continue (y/n)?

The tests perform read /write testing on MCS, MTS and floppy diskette. If you booted from MCS, MTS or floppy,
make sure diagnostic medium is write-protected. Make sure that any other tape or floppy is scratch. The write
tests do destroy data on these media.

Type Y and press ENTER to begin running the Logic Tests. No further intervention is required until the tests are

complete. Note that the memory test lasts a long time, varying with the amount of memory, with no apparent
activity.

At each step of its execution, the program displays a message indicating what it is doing. First it loads a
particular logic test, then runs it. Each logic test is made up of several sub-tests. As each sub-test is run, its
number and a brief description is displayed. When a logic test has been completed, a message indicating the

number of errors that occurred is displayed. The next test is then loaded and run, and so on until all tests are
finished.
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The last test to run is the fixed disk logic test. When the logic tests are finished, the prompt for this test is
displayed:

< d_isk >

If you started printing of the test results (Section 6.2.3), the tests do need to be monitored; otherwise you should
watch and note any logic test and sub-test that produces an error.

Some apparent errors only indicate that the MCS cartridge or floppy diskette is write-protected, and these errors
can be ignored. Similarly for the fixed disk test, some sub-tests are not run.

6.2.3.2 RUNNING INDIVIDUAL LOGIC TESTS

Individual logic tests may be loaded and run by test name. The test is loaded by specifying the test name

following the "load" command at the diagnostic executive prompt or at the prompt for any other logic test. The
test names are listed in Table 6-1.
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Table 6-1. Logic Test Names

Name Description
DISK Winchester Disk (6.3.1)
MCS Magnetic Cartridge Streamer (6.3.2)
MTS Magnetic Tape Streamer (Reel) (6.3.3)
PIT Parallel Interface/Timer (P1/T) (6.3.4)
SCC CMB Serial Communications Controller (6.3.5)
FWAY 4-Way (6.3.6)
EWAY 8-Way (6.3.7)
LAN Local Area Network (6.3.8)
MEMORY System Memory (6.3.9)
PORTS Serial Ports (6.3.10)
FLOPPY MAI 2000 Floppy Diskette (6.3.11)
IOTST MAI 2000 I/0 Bus (6.3.12)
RTC MAI 3000 Real Time Clock (6.3.13)
MMU MAI 3000 Memory Management Unit (6.3.14)
CMB MAI 3000/4000 CMB (6.3.15)
CACHE MAI 3000/4000 Cache (6.3.16)
EIAB MAI 4000 Expansion Interface (6.3.17)

For example, to begin the Winchester Disk logic test, enter:

load disk

The prompt for this logic test is then displayed, and it is ready to run. To run the test, use the “run" command:

run
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6.2.3.3 SELECTING AND RUNNING SUBTESTS
~ Each logic test consists of a set of subtests, which are identified by number. When a logic test is first loaded (as

described in 6.2.4.2), all subtests are initially selected, and would be run if the RUN command is executed The
set of tests can be changed using the TEST command which selects and deselects tests
If the command is executed without parameters, the currently selected tests are listed.
The command takes parameters consisting of the numbers of tests to be selected or deselected. A sequence of
test numbers may be specified by using a hyphen between two numbers. A hyphen preceding a single number
or a range specification deselects the specified tests. A zero (0) deselects all tests. Commas separate test and
range specifications. For example:

tests 0,5 Deselects all tests, then selects test 5

tests -4-7 Deselects tests 4 through 7

tests 1-6,-5 Selects tests 1 through 6, then deselects test 5
6.2.3.4 SHUTDOWN FROM DIAGNOSTICS EXECUTIVE
To return the system to normal operation, you must shut down the system and then perform a normal boot.
To shut down the system from the diagnostic executive prompt or the prompt for any logic test, enter:

shutdown

The usual reboot prompt or menu is then displayed.

6.2,3.5 ExecuTive COMMANDS FOR LoGiC TESTS

There are several commands available through the diagnostic executive. The following commands are relevant
to running the Logic Tests.

ALL

This command runs all logic tests in a predefined order. User intervention tests are run only if the
OPTIONS MANUAL command has been executed.

AUTO
This command runs all logic tests, except those requiring user intervention (manual tests).
INIT

This command initializes the current test program. It also initializes the total error count, the pass number,
and enables all tests to be run.

ITERATION n

This command specifies the number of times a subtest is looped through during a test run, overriding any
default number of loops.
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LIST_COMMANDS
This command lists the commands available in the currently loaded logic test.
LIST TESTS
This command lists the subtests by number and name of the currently loaded logic test.
LOAD fif
This command loads the logic test .
OPTIONS {iist}
This command selects/deselects options or displays the current options. If no parameters are listed, the

currently selected options are displayed. Preceding an option with the minus sign (-) deselects the option.
The options are: '

B14, B15 Meanings differ for each logic test. Refer to the test descriptions in the following
subsections.

BELL Sounds a bell or beep when an error occurs.

CLOCK Initializes and enables the system clock, and resets the elapsed time counter. When
enabled, the elapsed time is displayed upon completion of each test pass.

ECC Enables logging of corrected single-bit memory errors (MAI 2500/3000/4000 only).

HELP Lists options on the screen.

LOOP The test loops back to the beginning when an error occurs.

LP All output to the terminal is also echoed to the parallel printer.

MANUAL Enables the running of user intervention by the ALL and RUN commands.

NO_PRINT | Suppresses the display of individual error messages, but the error total is still updated.

NONEA Deselects all options.

NUMBER Displays the test number and title when it is run.

PARITY Enables the detection and reporting of memory parity errors. The reporting message
displays the parity error register to help identify the failing memory.

PAUSE Pauses the test after each error, giving the user the option to continue the test (press
SPACE), turn off pause and continue (press “."), or ending the test (press ESCAPE).

PERCENT Prints the percentage of errors versus passes through a test loop when each loop is

completed. Note that if the LOOP option is set and an error occurs, the loop does not
compilete.
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REMOTE Permits the diagnostics to be controlled via a remote connection. Remote Diagnostics
are not supported for field use on BOSS/IX systems.

SP All output to the terminal is also echoed to the serial printer. The option is disabled if an
error is detected in the operation of the-printer.

STOP Stops the test if an error occurs, returning control to the diagnostic executive.

TEST PCT Displays the percentage of errors versus passes when the test pass (all loops) is
complete.

RESUME

This command continues execution of a test after an error if it has been stopped by the error (STOP
option) or by ESCAPE.

RUN x

This command runs the currently selected subtests through the number of passes specified by x. If the
parameter is not specified, one pass is executed. If the parameter is zero, the tests will run continuously
until interrupted by ESCAPE. The test order is determined by the selection order of the tests.

SHUTDOWN
This command shuts down the system, re'turning to the reboot prompt or menu.
TESTS {list}

This command selects and deselects subtests, and displays a list of the currently selected subtests. The
selected tests are run by succeeding RUN commands. If no parameter is supplied, the currently selected
tests are displayed. Parameters are the test numbers to be selected or deselected. A minus sign ("-")
preceding a number deselects that test. A dash between two numbers specifies a range of tests to
select/deselect. A zero (0) deselects all tests. For example:

tests 0,5 Deselects all tests, then selects test 5
tests -4-7 Deselects tests 4 through 7
tests 1-6,-5 Selects tests 1 through 6, then deselects test 5

6.2.3.6 MANUAL INTERVENTION TESTS

Some tests used by the Logic tests require manual intervention. The tests are not run unless the
OPTIONS MANUAL command has been issued. Once manual intervention tests are enabled, they are included
in the tests run by ALL, and may be selected and run by RUN.

Before a manual intervention test is run, it prompts the user for verification. This is usually required only when
the test is destructive of data (e.g., disk writes) or requires special equipment (e.g., external loopback plugs).
The test descriptions indicate whether the test requires manual intervention.
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6.3 LOGIC TEST DESCRIPTIONS

6.3.1 Winchester Disk Logic Test

The Winchester Disk Logic Test tests the fixed disk subsystem, including the controllers and disk drives. The test
is intended to isolate faults to the replaceable unit.

It is beyond the capability of the hardware to test the entire subsystem. Fault isolation can be enhanced by using
a few spare items, such as cables, disk drive and controlier.

The test requires at least one disk drive for a complete test. With only one disk drive, the other port is not tested.
Itis best to have two disk drives, and for both drives to be the same type. The disk drives must be formatted in
the usual BOSS/IX format. (Refer to the BOSS/IX Reference manual or the system service manual for formatting
instructions.)

The disk subsystem is “autosized" by Test 14, which determines the number of disks and reads the Superblock
for configuration data. If the autosize fails, subsequent tests requiring that information will also fail.

The diagnostic has a write protection feature, allowing it to be used at a customer site where data loss is not

acceptable. The diagnostic will not write on the disk unless the WRITEOK command is executed. Tests that
write to the disk are not run unless WRITEOK has been executed. :

The full diagnostic is extensive and runs over an extended period of time. For a briefer test of the disk
subsystem, the QUICK command can be used. The quick test is only intended for verifying that the system
works, such as after a faulty component has been swapped out. It is not intended for fault isolation.

The tests are grouped as follows:

1-10 Test controller registers.
1115 Test basic controller board functions to verify that the adapter to controller interface is working.
16-25  Test basic operations for higher level operations. Require that a disk drive is attached.
26-31 Seek tests, verifying that the subsystem can correctly locate cylinders on the drives
32-40  Verify correct operation of data transfer controller commands.
6.3.1.1 LOADING AND RUNNING THE WINCHESTER LoGic TEST

The Winchester Logic Test is loaded and run in the usual manner for logic tests. At either the diagnostic
executive prompt, or at the prompt for another logic test, enter:

load disk
To run the logic tests in normal mode, enter:
run

Refer to the command descriptions in Section 6.3.1.3 for additional test run options.

6-8 M6204C



Logic Tests
Winchester Disk

—

6.3.1.2 WINCHESTER SuBSYSTEM TEST DESCRIPTIONS

- 6.3.1.21_  Test001 - Addressability

This test checks the basic addressing of the adapter registers. It reads read-only registers, and writes and reads
the others. The test loops 128 times by defauit.

Registers CC000C through CC0000 are accessed in descending order.

6.3.1.22  Test 002 - Write-Read Control Reg

This test writes data to the control register, then reads it back and compares it with what was originally written.
Only the 4 least significant bits are used. The test is performed for 70 data patterns, and normally loops 128
times.

Interpretation: This test may fail if test 1 fails.

6.3.1.2.3 Test 003 - Data Reg Loop Thru

This test identifies failures in the data bus using all 8 bits. 70 data patterns are written, read back and compared.
The loop is normally repeated 128 times.

Interpretation: This test may fail if tests 1 or 2 fail.

6.3.1.2.4 Test 004 - Vector Reg Loop Thru

This test checks the vector register and the 8-bit bus. 70 data patterns are written, read back and compared.
The loop is normally repeated 128 times.

Interpretation: This test may fail if tests 1-3 fail.

6.3.1.2.5 Test 005 - Null Status

This test checks that the status register is equal to 00 after the reset line is activated, and that the reset line status
bit functions. The test loop is normally performed 25 times.

Interpretation: The test may fail if tests 1-4 fail. Failure of this test alone indicates that the reset line or the status
bit have failed.

6.3.1.26  Test 006 - Test Mode DMA

This test checks the DMA logic without involving the controller or disk drive.

This test will abort if errors occurred in tests 1-5.

Interpretation: The test usually fails if an error occurred in tests 1-3 or 5. Passing tests 1-5 and failing 6 indicates
DMA logic failure.
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6.3.1.2.7 Test 007 - Bus Error

This test forces a DMA bus error to ensure that the status is correctly indicated. It also tests that the bus error
clear command resets the bus error status bit.

The test loop is normally performed 128 times. _

This test will abort if errors occurred in tests 1-5.

interpretation: This test depends on test 6 to pass in order for the bus error status bit to set. Passing tests 1-6
and failing 7 indicates a failure in the bus error status detection logic, or of the DMA register itself.

6.3.1.28  Test008 - DMA Register

This test uses all available memory to test the ability of DMA logic to use all DMA reglster blts Two Ioops are
performed.

This test aborts if test 6 fails.

Interpretation: If tests 1-3 and 6 pass, and this test fails, the fault is the DMA register. This test will fail if tests 1-3
fail. ,
6.3.1.2.9 Test 009 - Conditional Interrupt

This test forces a bus error, first with interrupts disabled to verify that the disable function works, then with
interrupts enabled to verify that the interrupt is generated. It also verifies that no interrupt is generated sumply by

enabling interrupts. A vector value of 40 hex is used. Fifty loops are normally performed

Interpretatlon If tests 6 and 7 pass and this test fails, the error IS in the vectored interrupt generation Ioglc The
test will fail if 6 or 7 fail. !

6.3.1.2.10  Test 010 - Bus Error interrupt /

This test is snmllar to test 9, except that all vector values are used, from 40 to FF hex. The test normally Ioops 20
times.

This test aborts is tests 1-9 fail.

Interpretation: If test 9 fails, 10 will fail. if test 9 passes and 10 fails, the fault is at a vectored interrupt other than
40 hex. If test 4 passed, the error is not due to the vector register itself, but due to mvokmg the interrupt.

6.3.1.2.11 Test 011 - Select Status

This test checks the adapter indicates the correct status from a SAS! controller select and a reset.

This test aborts is any of tests 1-9 fail.

Interpretation: If tests 1-O pass and 11 fails, the failure may be in the SASI interface logic, the cables or the
controller. The returned status may indicate whether a single mterface has failed, or all have falled
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6.3.1.2.12 Test 012 - Handshake

. Test 12 is an extension of test 11. This test checks that the adapter indicates the various phases, that the
interface signals are dynamic (not stuck on or off), and that the complete handshake routine is workmg The test
loop is normally performed 50 times.

The test aborts if any of tests 1-5 fail.

Interpretation: If test 11 passes and 12 fails, the failure is probably in the controller. Passing test 12 indicates
that the SASI interface logic on the adapter is good (only DMA and interrupt data transfers remain to be tested on
the adapter).

6.3.1.2.13 Test 013 - Sense Command

This test checks the use of the SENSE command by the diagnostic driver. The test |ssues the SENSE command
and tests for the standard handshake operatlon The tests normally loops 128 times.

The test is performed on one unit only, using the lowest number unit (0) unless changed by the UNIT command.
This test aborts if any of tests 1-5 fail.

Interpretation: If test 12 passes and 13 fails, the remaining tests will probably fail. The failure is probably due to
tight timing in the handshake, or an intermittent failure detected only by this test.

6.3.1.2.14  Test 014 - Unit Status (Drive Auto Configure)

This test checks the controller’s ability to execute the Test Unit Ready command without errors, and to determine
the number of disk drives attached. The command is issued to unit 0 and then to unit one, keeping track of how
many units respond without errors. The test normally loops 128 times.

This test is used for autosizing in preparation for later tests. Failure of this test may cause later tests to abort.
This test will abort if tests 1-5 fail.

/Interpretation: Failure of test 14 alone, with a disk drive attached, indicates a faulty disk drive, or a disk drive

interface, cable or controller failure. Additional testing is required to isolate the fault. Test 14 passing indicates
that the controller can pass ending status correctly, and that basic handshake is working for units.

6.3.1.2.15 Test 015 - Abnormal Termination

This test checks the controller’s ability to detect an invalid command argument. This is done using the Test Unit
Ready command with reserved bytes equal to FF hex and a unit number of 7, and a Read command with an
illegal logical block of 1FFFFF hex. The test normally loops 128 times.

This test aborts if any of tests 1-5 failed.
Interpretation: This test will fail if either tests 12 or 13 failed. If 15 fails alone, the fault is probably in the

controller. The message indicates the exact command that failed. Passing test 15 indicates that the controller
can detect a bad DCB and that basic adapter-controller communication is working.
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6.3.1.2.16  Test 016 - Recalibrate

This test checks the ability of the Recalibrate command to recalibrate the drive heads. The command is issued,
and the controller is checked for correct phases, and that the controller returns command completion status
within the allotted time. The test is performed on all drives optioned to run. :

This test requires the entire winchester subsystem.

The test aborts if tests 1-5 or 14 failed, or if no drives are attached.

Interpretation: Failure of this test normally indicates a drive failure, if previous tests passed. Drive ST506
interface failures may trigger controller detected errors. Use the controller error code to interpret the error.

6.3.1.2.17  Test 017 - Write WDC RAM

This test checks that the Write Buffer Command works. 1024 bytes are written to the controller sector buffer
without using DMA.

The entire winchester subsystem is required for this test.
The test aborts if errors occurred in tests 1-5 or 11-15.

Interpretation: If this test passes, only command completion interrupts and read data transfer in DMA mode
need testing.

6.3.1.2.18  Test 018 - Write-Read WDC RAM

This test checks the ability of the write sector buffer to transfer and store data in the buffer RAM. It does this by

reading the data back with the Read Sector Buffer command an comparing the data. The test normally runs
128 loops. '

The test aborts if errors occurred in tests 1-5 or 11-14.
Interpretation: If test 17 passes and 18 fails, the fault is in either the write data or read transfer, as indicated by
the command code returned. If the data doesn't compare, check for apparently dropped bits. If tests 1-5 pass,

the error may be due to the data buffers from the SASI interface, or gating control logic. If the commands are
successful except for a controller detected error, the error is in the controller.

6.3.1.2.19  Test 019 - Translate
This test checks the Translate command for successful completion, in preparation for tests 22.
This test requires the entire winchester subsystem.

The test aborts if there were errors in tests 11-15.

Interpretation: If test 18 passes and 19 fails, either there is a problem with the translate command, or possibly
the drive is incorrectly formatted. The test will probably fail with a position error if test 18 failed.
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6.3.1.2.20 Test 020 - Read Disk

~ This test reads a track worth of information without involving DMA logic or interrupts. It is also a pretest for tests
21 and 37.

This test requires the entire winchester subsystem.

Interpretation: Compare the results of test 20 with those of tests 17 and 18 to determine if the failure is
associated with the read command alone, or with the data transfer from the controller. If tests 17 and 18 pass
and only 20 fails, the fault is probably caused by the disk drive.

6.3.1.2.21 Test 021 - Configuration Read

This test checks that the controller can access the superblock, and that the superblock is intact and can be read
to determine the disk type. Unlike test 20, this test interprets the data to see if it is valid.

The test aborts if errors occurred in tests 11-15 or 20.

Interpretation: If the superblock is bad, display the data from sector 4 using the RDISPLAY command (refer to
section 6.3.1.3 for command arguments). The first long word should be “.SB." in ASCII. [f this is not correct, the
disk must be reformatted. . (Refer to the BOSS /IX Technical Reference Manual (M6227), or the system service
manual, for instructions on formatting the disk.)

6.3.1.2.22 Test 022 - Head Select

This test checks the ability of the controller to select all available heads for the disk drive(s) attached. It also
checks that the Translate command correctly indicates the correct head. The test normally performs 25 loops on
all disk drives.

This test requires the entire winchester subsystem.

The test aborts if there are not drives to test, or if previous errors occurred in tests 11-15 or 19.

Interpretation: If test 22 alone fails, the problem is probably the controller. If test 19 fails, 22 will also fail. Use

tests 17 and 18 to check the data path to the adapter. Investigate a fault in the drive cables (head select) or the
ST506 drive interface.
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