
























































































































































































































































































































































































































































































































































































































































































Function Select Tests 
SCSI Disk 

7.4.8 Dual SCSI Controller Function Select Test 

The Dual SC?I Controller Function Select test provides the ability to create and execute test loop sequences to 
trouble shoot and verify basic operation of the Dual SCSI controller (DSC) and drive. 

7.4.8.1 TEST REQUIREMENTS 

This test requires the following minimal hardware: 

• CMB with 256 KB of memory 
• Dual SCSI Controller board 
• A SCSI drive and cable 
• A loopback cable for the SCSI port 
• AVDT 

The only software requirements are the diagnostic executive and the DSCFS program. 

7.4.8.2 LOADING THE TEST 

The name of this test is DSCFS. To load the test, enter: 

load dscfs 

at the diagnostic executive prompt, or at the prompt for any Logic or Function Select test. 

The test is on the diagnostic medium. If you have booted the diagnostic from a different medium type, it is 
necessary to change the load device using the DEVICE command (refer to Section 4). 

7.4.8.3 COMMAND DESCRIPTIONS 

In the following command descriptions, numeric parameters indicated by n are given in hexadecimal notation, 
and numeric parameters indicated by d are given in decimal notation. Other parameters are described. 

The commands are divided into 12 groups: 

• DSC Register Commands 
• DSC Test Commands 
• Write/Read SBIC Commands 
• Program Control Commands 
• Functional Unit Selection Commands 
• Logical Block Number Selection Commands 
• Buffer Definition and Control Commands 
• Miscellaneous Commands 
• General Purpose Commands 
• Low Level Commands 
• SCSI Commands 
• Range Commands 
• Unit Definition Commands 
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7.4.8.3.1 DSC Register Commands 

BERRC 

This command strobes the Clear Bus Error /DMA Reset register of the currently selected DSC and Port. 

BUSRESET 

This command issues a SCSI bus reset to the DSC control register. The control register is then cleared. 

CCHANNEL 

This command first resets the SCSI bus and then resets the active DSC port. 

CCONTROL 

This command issues a DSC port reset to the active port. 

CONTROL{n} 

With no argument, this command reads and displays the current value of the control register. With an 
argument, the value is written to the control register. In either case, the control register of the current DSC 
and port are used. 

DIRECTIO (011) 

This is a multi-function command which allows easy loading of the control register. and establishes the 
correct DMA address and direction. The alternate arguments do the following: 

directio 0 
• write 2 to the control register 
• load the DMA register with the address of the read buffer 
• issue a DMA reset 
• write 8 to the control register if interrupts are disabled, or C hex if 

interrupts are enabled 

directio 1 
• write 2 to the control register 
• load the DMA register with the address of the write buffer 
• write 12 hex into the control register 
• issue a DMA reset 
• write 18 hex to the control register if interrupts are disabled, or 1 C 

hex if interrupts are enabled 

LDMA {n} 

This command writes the DMA register of the selected DSC and Port with a specified address. The 
optional argument specifies the address. If no argument is given, the last DMA address specified is 
displayed and used. 

ODDBYTE 

This command writes FF hex to the Odd Byte Transfer register. This command can be .Iooped. 
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This command displays the bit definitions of the DSC status and control registers. The contents of the 
status, ~ontrol and vector registers are then displayed for the current DSC and Port. 

STATUS {n} 

With no argument, this command reads and displays the DSC Status register. The command may be 
looped, if no argument is given. If an argument is given (OO-FF hex), the command causes the program to 
wait until this status is received, or until CTRL + C is entered. 

STROBE 

This command writes FF hex to the Diagnostic DMA register. This command can be looped. 

VECTOR in} 

With no argument, this command reads and displays the current value of the vector register. With an 
argument, the value is written to the vector register. In either case, the vector register of the current DSC 
and port are used. 

WRCONTRO {n} 

This command_writes data to the control r~gister. If an argument is included, that data is written; 
otherwise, random data is used. The data is then read and compared. This command can be looped. 

WRDATA {n} 

This command writes data to the DSC address register. If an argument is included, that data is written; 
otherwise, random data is used. The data is then read and compared. This command can be looped. 

WRVECTOR {n} 

This command writes data to the vector register. If an argument is included, that data is written; 
otherwise, random data is used. The data is then read and compared. This command can be looped. 

7.4.8.3.2 DSC Test Commands 

BURNINxy 

This command executes a bumin test sequence. The first argument, x, specifies the DSC to test: 

,a port a of the DSC 
b port b of the DSC 
c both ports combined 

The second argument, y, specifies the type of bum in to do: 

1 DSC registers only 
2 DSC registers plus write/read/compare disk buffer 
3 same as 2 plus 50 random write/read/compare disk operations 
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TSTBIC 

This command tests the SBIC chip by writing and verifying the first 16 hex SBIC registers. The tests 
increments through the data patterns shown in Table 7-7. For each pattern, the pattern is first written to 
register 16-and verified, then rotated one byte and written to register 15, and so on until all registers are 

tested. This command can be looped. 

TSTDMA {n} 

This command runs a test of the DMA logic on the selected DSC and port. If a data pattern (2 bytes) is 
specified, that pattern is used. If no pattern is specified, the pattern is incremented, using the patterns 
shown in Table 7-7. The data pattern is written to the read and write buffers, and compared. This 

command can be looped. 

TSTINT 

This command tests the Bus Error and Interrupt Logic of the selected DSC and port, by forcing a bus 
error. It also tests the interrupt logic from a channel reset which causes the SBIC to generate an interrupt. 
This command can be looped. 

TSTODD {n} 

This command runs a test of the DMA logic on the selected DSC and port. If a data pattern (2 bytes) is 
specified, that pattern is used. If no pattern is specified, the pattern is incremented, using the patterns 
shown in Table 7-7. The test is like that in TSTDMA, except that only the LSB of the data is used, making 
both bytes of the data in the registers the same. This command can be looped. 

7.4.8.3.3 Write/Read SBIC Commands 

AUXSTAT 

This command reads and displays the contents of the SBIC Status register. 

OWNID {n} 

This command loads or reads the SBIC OWNID register. If an argument is specified, this value is written 
to the register. If no argument is specified, the current value is read and displayed. 

REGISTER n {b} 

This command reads the specified SBIC register (1-19 hex). If the second argument is also specified, that 
data is written to the specified register address (in hex). This command can be looped. 

RDATA 

This command reads and displays the contents of the last address specified by WADDRESS. This 
command can be looped. In most cases, hardware increments the address with each execution. 

SCSI STAT 

This command is like REG 17, except that it interprets the status for easier identification. 
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This command loads the three-byte SBIC transfer count register, if an argument is given (O-FFFFFF hex). 
If no a~gument is given, the current contents of the register is read and displayed. 

WADDRESSn 

This command writes a byte address (1-19 hex) to the SBIC address register. This selects the SBIC 
address to write or read (see WDATA and RDATA). 

WDATAn 

This command writes the specified data (O-FF hex) to the last address specified by WADDRESS. This 
command can be looped. In most cases, hardware increments the address with each execution. 

7.4.8.3.4 Program Control Commands 

AUTOMODE {a I die I f} 

This command enables program auto mode. (See IMMEDIATE). In auto mode, certain commands are 
automatically executed by the program, such as loading the DMA register and checking ending status. 
The options do the following: 

a abort auto mode on an error, allowing use of the SENSE command 
d Don't display errors 
e Don't display compare errors after the first 
f Don't display any compare errors 

BCOUNT {n} 

This command displays or sets the bytes per sector format for the device. If the argument is specified (1-
7FFF hex), the byte count is set. Selecting a byte count different from that expected by the device will 
cause data t~ansfer errors. 

BUSYTRY {n} 

This command specifies the retry count for a command when it encounters a busy device. The argument 
may be in the range 0-7FFF hex. To disable retries, specify O. If no argument is given, the current retry 
count is displayed. 

DIT 

This command disables interrupts before the next command is executed. 

DMA 

This command enables DMA transfers via the DSC's DMA logic. 

EfT 

This command enables interrupts before the next command is executed. 

M6204C 7-79 



Function .Select Tests 
SCSI Disk 

IMMEDIATE 

This command cancels AUTOMODE, and allows you to enter commands directly. 

LOOP {n} 

This command causes loopable commands to r.epeat the specified number of times (O-7FFF hex). A value 

of 0 disables looping. 

NOMA 

This command disables DMA transfers. Non-DMA data transfers are valid only in STEP 1 mode. 

NOPROTECT 

This command removes write protection from the device during testing, thus allowing write operations. 

(See PROTECT.) 

NOREPEAT 

This command turns off the repeat function. (See REPEAT.) 

PARAMETER 
. 

This command displays the current program parameters and control selections. 

PROTECT 

This command write protects the device during testing. (See NOPROTECT.) 

PROTOCOL {args} 

This command specifies the mode of operation for SCSI bus commands. The various settings given by 
the arguments affect which select command is issued, the value loaded into the SBIC source 10 register, 
and the value loaded into the SBIC timeout period register. The arguments are: 

a Raise ATN on selections to cause a message out phase 
-a Do not raise ATN 
d Allow disconnection for SCSI operations 
-d Do not allow disconnects 
t Force the hardware timeout for selections 
-t Disable hardware timeout 
h Display the help message 
z Zero all a, d, and t functions. 

This command does not function in a Build loop. 
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This command allows certain commands to be repeated. After REPEAT has been issued, following 
completion of a command you are prompted: 

Again? (Yin) 

Enter "y" to execute the command again, or "n" to exit the command. 

RETRY {d} 

This command specifies the retry count (0-255 decimal). If an error occurs while executing a command, 
the command will repeat until either the retry count is exhausted or the command executes successfully. 

STEP (011) 

This command causes the driver to use the SBIC step mode, if the argument is 1. When the argument is 
0, combination mode is used. Combination mode is valid only when DMA data transfers are selected (see 
the DMA command). 

7.4.8.3.5 Functional Unit Selection Commands 

ADDRESS {n} 

This command selects the address of the board to test. There is no restriction on the value specified, and 
may select a controller other than a DSC, such as a WDC. Some commands will work on these 
controllers as well. If no argument is given, the address of the current controller is displayed. 

DSC {d} 

This command selects the DSC to test (d = 1-3). If no argument is given, the number of the currently 
selected DSC is displayed. 

LPORT {n} 

This command selects the logical port (O-F hex), and so performs the same function as the DSC and 
PORT commands together. The bits are as follows: 

Bit Meaning 
o 0 = port a 

1 = port b 
1,2 DSC boards 0-3 
3 0 = main unit 

1 = expansion unit 

PORT {args} 

This command selects which port(s) to test on the DSC. The ports are designated as a and b, and both 
may be specified: 

port a b 

If no argument is specified, the currently selected ports are displayed. 
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TARGET {n} 

This command sets the destination ID register in the SBIC. If no argument is given, the current destination 

10 is displayed. 

UNIT {n} 

This command selects the target logical unit (0-7). If no argument is given, the current logical unit is 
displayed. Most targets support only one unit and expect the unit number to be 0, the default. 

XDSC {d} 

This command selects the expansion unit DSC to test (d = 1-3). If no argument is given, the number of the 
currently selected DSC is displayed. If there is no expansion unit, the currently selected main unit DSC is 

displayed. 

7.4.8.3.6 Logical Block Number Selection Commands 

BLOCK {d} 

This command selects the starting block for the next transfer. The block is specified in decimal, but may 
be specified in hexadecimal by preceding the. number with "h". 

#BLOCKS {n} 

This command specifies the number of blocks to transfer. The block size is used to calculate the actual 
byte count for the transfer. 

+ BLOCK 

This command increments the current block number by 1. When the maximum block number is 
exceeded, the block number will wrap around to the minimum block number. The new block number can 
then be used by the next command. 

-BLOCK 

This command decrements the current block number by 1. When the minimum block number is 
exceeded, the block number will wrap around to the maximum block number. The new block number can 
then be used by the next command. 

GRBLOCK 

This command generates a random block number within the range specified by MINBLOCK and 
MAXBLOCK. The block number can then be used by the next SCSI command. 

MAXBLOCK {n} 
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This command specifies the maximum block for a range of blocks. The GRBLOCK and BLOCK 
commands use this value to determine the blocks to use in data transfers. (See the #BLOCKS command 
to specify the size of the range.) 
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This command specifies the minimum block for a range of blocks. The GRBLOCK and BLOCK commands 
use t~is value to determine the blocks to use in data transfers. 

7.4.8.3.7 Buffer Definition and Control Commands 

BUFFREAD {n} 

This command selects or displays the starting address for the read buffer. All following read commands 
write data to this location. If no argument is given, the current start address is displayed. 

BUFFSIZE {n} 

This command specifies or displays the size of both the read and write buffers. When the buffer size is 
changed, the starting address of the read buffer is adjusted to immediately follow the write buffer. To 
override this arrangement of buffers, first specify the buffer size, and then specify the start address for the 
read buffer. 

BUFFWRIT {n} 

This command selects or displays the starting address for the write buffer. All following write commands 
write data to this location. If no argument is given, the current start address is displayed. 

COMPARE {n} 

This command compares the write and read buffers following a SCSI operation. If no argument is given, 
the entire buffers are compared. If an argument, only that many bytes are compared, up to the buffer size. 

CREATE {n} 

This command selects a data pattern from the patterns listed in Table 7-7. The optional argument is in the 
range 1-15 hex. If no argument is given, the next pattern is selected. 

INCBUFF {n} 

This command increments the starting address of the read and write buffers. If an argument is given (in 
hexadecimal), that value is added to the start address of both buffers. If no argument is given, the value of 
BUFFSIZE is added to the start addresses. 

PATTERN {n} 

If an argument is given (1-15 hex), this command selects a data pattern from the patterns listed in Table 7-
7, as in the CREATE command. If no argument is given, the availaQle data patterns are shown, followed 
by the current data pattern. 

RDISPLAY {n} 

This command displays the data in the read buffer. If an argument is given (in hex), this number of bytes 
is displayed. If no argument is given, a page of 256 bytes is displayed. The display includes the address 
of the data and the ASCII interpretation of the data. 
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SWAPBUFF 

This command swaps the read and write buffers by exchanging the start addresses. 

WDISPLAY {n} 

This command displays the data in the write buffer. If an argument is given (in hex), this number of bytes 
is displayed. If no argument is given, a page of 256 bytes is displayed. The display includes the address 

of the data and the ASCII interpretation of the data. 

ZAPREADB {n} 

This command fills the read buffer with a known data pattern. This is useful to assure that the next 
compare command is not comparing data from the previous read command. If no argument is given, the 

buffer is filled with the pattern OBAD hex. 

ZAPWRITE {n} 

This command fills the write buffer with a known data pattern. If no argument is given, the buffer is filled 
with the pattern OBAD hex. 

7.4.8.3.8 Miscellaneous Commands 

DELAY {d} 

This command causes a delay for the number of milliseconds specified (0-255 decimal). The timing is 
accurate to 16 microseconds. 

INIT 

This command initializes the program and resets the default control parameters. The system is also 
resized. No display is shown. 

KEYS 

This command loads the terminal function keys with a set of commands defined for DSCFS. As the keys 
are programmed, the functions programmed into them are displayed. 

MBUILD {name} 

This command begins a build loop for a DSC macro. Each command entered into the macro must be 
syntactically correct since no checking is performed by the program. When you have entered the last 
command, simply press RETURN. DSC macros cannot be executed from a build loop, a command loop 
or another macro. To display a macro, enter the macro name followed by "d". 

A name for the macro, up to 8 letters, may be specified on the command line, or you will be prompted for 
it. The name must be different from any other DSCFS command. 

RESET 

7-84 

This command issues a reset to the entire system. Following the reset, the system console device is 
reprogrammed. 
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SIZE 

This command causes the system to execute the sizing operation, as it did when the diagnostic was 
10ade9. The results are shown on the screen. 

STRUCTURE 

This command displays the internal structure of the DSCFS program for the active DSC and port. This 
information is not useful for diagnostic purposes. 

7.4.8.3.9 General Purpose Commands 

CDATA 

This command compares the byte set by SETEXP with the last byte read by EREAD. 

CSCREEN 

This command clears the VDT screen. 

CSTAT 

This command specifies the required status for a device and the address to compare it against. This 
information is used by WPORT and RPORT before data transfers to verify correct device status. 

DBn 

This command displays a byte of data from the specified memory address, and pauses for you to modify 
the data. To leave the data unchanged, press RETURN. To display the previous location, enter the slash 
character, "/". That byte is then displayed, and the program pauses to allow modification. 

DECd 

This command displays the hexadecimal equivalent of the decimal argument. 

DISPLAY 

This command displays the byte last read by the EREAD command. 

DLn 

This command displays a long word (4 bytes) of data from the specified memory address, and pauses for 
you to modify the data. To leave the data unchanged, press RETURN. To display the previous location, 
enter the slash character, M /". That long word is then displayed, and the program pauses to allow 
modification. 

DUMP {n} 

This command displays the contents of memory starting at the specified address. Each execution 
displays one page (256 bytes) of data and interpreted in ASCII, and displays the address. 
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DWn 

This command displays a word (2 bytes) of data from the specified memory address, and pauses for you 
to modify the data. To leave the data unchanged, press RETURN. To display the previous location, enter 
the slash character, "/". That word is then displayed, and the program pauses to allow modification. 

EREAD {n} 

This command reads data from the current device address, which can be displayed using the ADDRESS 
command. If no argument is specified, the currently selected controller and port address is used. If an 
argument is given, it specifies the offset for the controller and port address. The data written is specified 
by SETEXP. This command can be looped. 

EWRITE {n} 

This command writes data to the current device address, which can be displayed using the ADDRESS 
command. If no argument is specified, the currently selected controller and port address is used. If an 
argument is given, it specifies the offset for the controller and port address. The data written is specified 
by SETEXP. This command can be looped. 

HEXn 

This command displays the decimal equivalent of the hexadecimal argument. 

REVISION 

This command displays the revision level of the DSCFS program. 

RPOINT {n} 

This command specifies the starting address of a buffer where data which will be read should be placed. 
This address .must be beyond the program and EXEC. 

RPORT {n} 

This command transfers a block of data from the specified address and places it in the buffer specified by 
RPOINT. The amount of data to transfer is specified with LOOP. The argument specifies the offset for the 
device base address. 

SETEXP 

This command sets the expected byte for the next EWRITE command or for the next comparison with 
CDATA. 

WPOINT {n} 

This command specifies the starting address of a buffer where data is transferred to or written from. This 
address must be beyond the program and EXEC. 

WPORT {n} 

7-86 

This command transfers a block of data from the specified address and places it in the buffer specified by 
WPOINT. The amount of data to transfer is specified with LOOP. The argument specifies the offset for the 
device base address. 
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. 7.4.8.3.10 . SCSI Commands 
-

CAPACITY (0 11) 

This command issues the SCSI Read Capacity command (SCSI code 25), which reads and displays the 
device capacity. The optional argument specifies the PMI (partial media) bit. Setting the PMI to 0 returns 
the last addressable logical block and the block length in bytes. Setting the PMI to 1 returns the actual last 
logical block and the block length. 

DCB {n} 

This command defines an optional Device Control Block (DCB). This is of little use for diagnostic 
purposes. 

FREE 

This command issues the SCSI Release command (SCSI code 17), releasing the device from being 
reserved. 

GUST 

This command issues the SCSI Display Defect Data command, to read and display the drive's Glist (SCSI 
code 37). 

INQUIRE 

This command issues the SCSI Inquire command (SCSI 12). The data returned in placed in the Read 
buffer and displayed. 

LREAD 

This command issues a SCSI Long Read command (SCSI code 28), and places the data in the read 
buffer. This command can be looped. 1 to 65535 blocks (decimal) can be read by this command. 

LSEEK 

This command seeks to the block specified by the last BLOCK command. It has a greater range than the 
SEEK command. 

LWRITE 

This command performs a SCSI Long Write command (SCSI code 2A), writing data from the write buffer 
to the peripheral. This command can be looped, and can be set to execute over a range of blocks. The 
transfer can be from 1 to 65535 blocks (decimal). 

MASTER 

This command loads the source 10 register with the last 10 selected by OWNIO, and then issues a SCSI 
reset command. The command checks for correct SBIC and OSC status after the reset. 
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PGLlST 

This command issues the SCSI Display Defect Data command, to read both the Plist and the Glist and 

display th~ combined data (SCSI code 37). 

PLiST 

This command issues the SCSI Display Defect Data command, to read and display the drive's Plist (SCSI 

code 37). 

RCOMPARE 

This command reads the SCSI peripheral and, if the command succeeds, compares the data in the write 
buffer with the data in the read buffer. 

READ 

This command issues a SCSI Read command (SCSI code 08), and places the data in the read buffer. This 
command can be looped. 1 to 255 blocks can be read by this command (see LREAD for larger reads). 

RECALlBR 

This command issues the SCSI Recalibrate command (SCSI code 01). The device recalibrates the heads 
to cylinder 0 and returns the block value to O. . 

REMOVE 

This command issues the SCSI Reassign Logical Block command (SCSI code 07). The logical block 
specified by BLOCK is reassigned to one of the spare sectors deallocated for this purpose. The block is 
added to the defect growth list for use with a later reformatting operation. 

RESERVE 

This command issues the SCSI Reserve command (SCSI code 16) for the current device. Another device 
can be reserved by modifying the OWNID value. If successful, the device is reserved until you issue a 
FREE command. 

RRAM 

This command issues the SCSI Read Buffer command (SCSI code 3C), causing the data in the device's 
buffer to be transferred to the read buffer. The header data is zeroed out so the data can be compared. 

SEEK {n} 

This command issues the SCSI Seek command (SCSI code OB) to the specified cylinder, or to the last 
block selected if no cylinder is specified. The command cannot seek to the preserved diagnostic 
cylinders. 

SELECT d 

7-88 

This command issues the SBIC chip Select command to establish a connection between an initiator and a 
target. The parameter identifies the target device (0-7). If no target responds, an error is reported. 
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This command issues the SCSI Send Diagnostic command (SCSI code 1 D), with the self-test bit set to 1. 

SENSE 

This command issues and interprets the SCSI Sense command to display the data bytes received (SCSI 
code 03). 

SLAVE d {F} 

This command begins target emulation. A pseudo superblock is written to memory, and then used to 
emulate a SCSI disk device. The data used to create the pseudo superblock is taken from the last DEFINE 
command, which should be run before SLAVE. The first argument specifies from 1 to 81D's (0-7), one of 
which must be the initiator, usually number 7. The optional F parameter specifies that the emulation is to 
continue "forever"; otherwise, emulation ends after the next command. Interrupts should be enabled for 
this command. 

START {011} 

This command issues the SCSI Start command (SCSI code 1 B) to start the drive motor and take it on line. 
The optional argument specifies the load bit, and defaults to O. Some devices reject the load/eject bit, 
and may post an error. 

STOP {011} 

This command issues the SCSI Stop command (SCSI code 1 B) to stop the drive motor and take it off line. 
The optional argument specifies the eject bit, and defaults to O. 

USTATUS 

This command issues the SCSI Test Unit Ready command (SCSI code 00). If no error is displayed, the 
unit is ready. 

VERIFY 

This command issues the SCSI Verify command (SCSI code 2F). The data at the specified blocks is 
verified for correct ECC, and can be run on a range of blocks. This command can be looped. 

WRAM 

This command issues the SCSI Write Buffer command (SCSI code 3B), causing the data in the write buffer 
to be transferred to the device's buffer. The data is shifted by 4 bytes to allow for the required header. 

WRITE 

This command performs a SCSI Write command (SCSI code OA), writing data from the write buffer to the 
peripheral. This command can be looped, and can be set to execute over a range of blocks. The transfer 
can be from 1 to 255 blocks (decimal). 
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7.4.8.3.11 Range Commands 

DISK 

This command selects the range of blocks from the first block to the maximum addressable block for the 
next disk operation. Use the RANGE command to select a smaller range. 

DREAD 

This command performs multiple reads of the entire disk. Any errors detected are stored in a table and 
displayed at the end of the operation. The superblock is read to determine the size of the disk. The entire 
disk is tested, except for the diagnostic cylinder. 

DVERIFY 

This command is similar to DREAD, except that the SCSI Verify command is used to force an EGG check 
on every block and no data is transferred. All errors detected are stored in a table and displayed at the 
end of the operation. 

RANGE start stop {n} 

This command specifies a range of blocks for the next disk operation. The start and stop parameters 
specify the inclusive range for disk access. The optional parameter specifies the block size for transfers 
(1-FF hex). Use the LPORT command to specjfy the maximum block number that can be selected by 
RANGE. Use the DISK command to select the entire disk. 

TABLE 

This command displays the last error log table built by a RGOMPARE, DREAD or DVERIFY command. 

7.4.8.3.12 Unit Definition Commands 

DEFINE cylinders heads sectors bytes/sect 
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This command defines a superblock for the target for disk drive emulation by the SLAVE command. 
(LPORT must be used for an actual disk drive.) If no parameter is specified, the current parameters are 
displayed. 
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Table 7-7. Test Data Patterns 

Type Description Data Words 

0 All zeros 0000 0000 0000 0000 0000 
1 All ones FFFF FFFF FFFF FFFF FFFF 
2 Floating 0 FFFE FFFD FFFB FFF7 FFEF 
3 Floating 1 0001 0002 0004 0008 0010 
4 Random F946 EA89 1200 32AO OOFF 
5 All fives 5555 5555 5555 5555 5555 
6 Oi-bit eeee eeee eeee eeee eeee 
7 Tri-bit E38E 38E3 8E38 E38E 38E3 

8 Quad-bit FOFO FOFO FOFO FOFO FOFO 
9 Zero di-bit 6DB6 DB6D B6DB 6DB6 DB6D 
A Incrementing 0001 0002 0003 0004 0005 

B Zero quad-bit 7777 7777 7777 7777 7777 

C Zero quad-bit 7BDE F7BD EF7B DEF7 BDEF 
0 One di-zero 9249 2492 4924 9249 2492 
E One tri-zero 8888 8888 8888 8888 8888 
F One quad-zero 8421 0842 1084 2108 4210 
10 Increase freq FFOO FE03 F03E OFOE 32AA 
11 Decrease freq FEAA 6663 8E38 7878 783F 
12 Jitter 9659 6596 5965 9659 6596 
13 Worst Case 1 , 0936 4DB6 4ED9 3640 B64E 
14 Worst Case 2 6086 DBOF 6DB6 DBOF 6DB6 
15 Worst Case 3 DADA eA58 e2FE DADA tAS8 

M6204C 7-91 





SECTION 8 
MICRO DIAGNOSTIC SYSTEM 

8.1 OVERVIEW 

The Micro Diagnostic System (MDS) is an extensive set of PROM based programs that perform several related 
system startup and testing tasks on MAl 2500/3000/4000 systems. MDS contains, for instance, the initial 
program counter and stack pointer for initial CPU operation,' and the first instructions executed when the system 
is first powered on. It performs system pre-tests and provides the system boot routines. It also provides several 
low level diagnostic tools and programs. This section focuses on the system diagnostic functionality of MOS. 
MDS also includes some software debugging tools, but these are not covered in this manual. 

The MDS functions covered in this section are as follows: 

• System Pre-tests 
• NVRAM Configuration « conf> ) 
• Error Detection and Correction « edc > ) 
• Memory Management Test « mem > ) 
• Memory Management Unit Test «mmu» 
• Central Microprocessor Board Test «cmb» 
• Winchester Disk Controller Test ( < wdc > ) 
• Instruction/Data Cache Test « cache> ) 
• Controllers Test «ctlr» 

8.2 MDS OPERATION 

When the system is first powered on, or when the reset switch is activated, the hardware fetches the initial 
programs counter (PC) and stack pointer from PROM, which begins execution of the In general, system pre­
tests. 

8.2.1 System Pre-tests 

The pre-tests ensure that the processor can execute code, can access and use the NVRAM and the PROM set. 
The tests are necessary for the rest of MDS to work and to provide reliable operation. For instance, if the NVRAM 
fails, all other MDS functions will also fail because the stack and variables are located there. 

These tests include a minimal 68020 instruction test, a PROM checksum test, NVRAM test and a SCC internal 
loopback test. All of main memory is cleared, and address and data tests are performed on the first 4 KB only. 
The LED indicates which pre-test is currently running, as shown in Table 8-1. 
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HEX DISPLAY 

01 

02 
03 
04 
05 
06 
07 
08 

09 

Table 8-1. Pre-test Status Displays 

TEST BEING EXECUTED 

The instructions test is being run with the 68020 instruction cache 
enabled. 
The PROM checksum test is running. 
The NVRAM test is running (non-destructive). 
Sizing and initialization of main memory is being performed. 
The eMB sec internalloopback test is running. 
The first 4 KB of memory is being tested. 
The sense switches are being read. 
The vector table is being initialized in RAM. The Vector Base Register 
(VBR) is then set to location zero. 
The serial ports are being programmed according to the NVRAM 
configuration parameters. 

Any fatal errors that occur during the pre-tests cause MDS to halt and display a blinking error code on the LED. 
A system reset is required to repeat the pre-tests, if desired. Fatal errors include failing of the instruction test, 
PROM checksum, NVRAM functional test, or processor detected errors such as unexpected address or bus 
errors that occur before a console is ready to report the error. In some cases, see internalloopback and 
memory test failures may also cause a fatal error. 

Error codes are displayed on the LED as a FLASHING CODE. The codes are explained in Table 8-2. 
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Table 8-2. Pre-test LED Error Codes 

ERROR (WHEN FLASHING) 

The 68020 instructions test failed. 

The PROM checksum test failed. 

The NVRAM test failed. 

A DMA serial controller is configured in NVRAM, and there is no memory. Make 
memory available to the system or remove the serial controllers to get the 
console on seo to further diagnose the problem. 

The sec loopback test failed, and the NVRAM specifies the sec as the 
consoledevice. Either correct the problem with the sec, or strap the sense 
switch for the < conf > module with a 4-way or 8-way board zero connected to 
further diagnose the problem. 

The first 4 KB of memory has failed while a DMA serial controller is configured in 
NVRAM. Either correct the memory problem or remove the 4-ways and 8-ways 
to get a console on sea to further diagnose the problem. 

The sense swite,hes are strapped for a specific test within a test module, and the 
test requires the first 4KB of memory to exist and pass the pre-tests. Either 
make memory available to the system, fix the memory problem, or change the 
sense switch settings. 

Any other flashing value indicates the vector number of an unexpected interrupt 
received before the system console is ready to display the problem. For 
example, a flashing 08 indicate~ a bus error. 

8.2.2 System Sense Switches 

Following successful completion of the pre-tests, MDS checks the system sense switches to determine its next 
action. Usually the switches are set to zero, indicating a normal self-test; initialization and boot procedure, but 
this may be changed for special diagnostic purposes. In customer settings, the sense switch should be set to 
zero so the normal self-test and boot cycle executes. 

The sense switches are located on the eMB (location 11H), close to the power supply. Switches s1 through s8 
are read by MDS following the pre-tests. When the switches are set to a value other than 0, the normal self-test 
and boot routine is omitted, and action is taken as shown In Table 8-3. Switches 6 through 8 identify the MDS 
module to begin, and switches 1 through 5 identify the program to execute. 
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Table 8-3. Sense Switch Settings 

SWITCH SETTINGS HEX PURPOSE 
876 5 432 1 
-

00000000 00 Normal self-test, init and boot 
o 0 0 0 000 1 01 Reserved 
o 0 0 0 0 0 1 0 02 Enter MOS keyboard control 
o 0 0 0 0 0 1 1 03 Alternate boot routine 
o 0 000 1 0 0 04 Enter < conf >, force NVRAM defaults 
o 0 000 1 0 1 05 Reserved 
000 ..... 

0001111 1 1F Reserved 

001 0 0 0 0 0 20 Pass control to EOC test 
001 0 0 0 0 1 21 Execute EOC test 1 
o 0 1 ..... 

00111 1 1 1 3F Execute EOC test 1 F 

o 1 0 0 0 0 0 0 40 Pass control to MEM test 
o 1 0 0 0 0 01 41 Execute MEM test 1 
o 1 0 ..... 

o 1 0 1 1 1 1 1 SF Execute MEM test 1 F 

o 1 100 000 60 Pass control to MMU test 
o 1 1 000 0 1 61 Execute MMU test 1 
o 1 1 ..... 

011 1 1 1 1 1 7F Execute MMU test 1 F 

1 000 0 0 0 0 80 Pass control to CMB test 
100 0 0 001 81 Execute CMB test 1 
1 0 0 ..... 

100 1 1 1 1 1 9F Execute CMB test 1 F 

101 0 0 000 AO Pass control to WOC test 
101 0 000 1 A1 Execute WOC test 1 
1 0 1 •.... 

101 1 1 111 BF Execute WOC test 1 F 

11000000 co Pass control to CACHE test 
1 1 000 001 C1 Execute CACHE test 1 
1 1 0 •.... 

1 101 1 1 1 1 DF Execute CACHE test 1 F 

11100000 co Pass control to CTLR test 
11100001 C1 Execute CTLR test 1 
1 1 1 •.... 

1 1 1 1 1 1 1 1 DF Execute CTLR test 1 F 

/ 
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8.2.3 Self-Tests 

With the sense switches in default position (set to zero), the system goes through the normal self-test and boot 
. routine following the pre-test. MDS carries out the tests using the system console as the output device, 
indicating cU'rrent status and displaying error messages if failures occur. 

Before the tests are executed, the system I.D., MDS revision level and the system serial number are displayed on 
the console. The revision level displayed is the level of all MDS modules combined, not the level of a single 
module within MDS. 

As the tests are executing, MDS displays the current test module being executed with the message: 

Now testing XXX>< 

This message is followed by dots indicting the number of tests which have been completed. Not all tests in a test 
module are executed during the self-test. 

During the self-test, the most significant digit of the LED displays indicates the test module currently executing. 
The least significant digit normally displays 0, and changes only if an error occurs. The LED always reflects the 
last error (if any) that occurred during the test sequence. The code for the test modules (most significant digit) 
are shown in Table 8-4. Refer to the descriptions of the test modules for the interpretation of the least significant 
digit. The value of X in the display indicates the error, and may be a value 1 to F. 

HEX Display 

OX 
1X 
2X 
3X 
4X 
5X 
6X 
7X 

Table 8-4. Self-test LED Codes 

Test Executing 

Pre-test status (an error only if flashing) 
Error Detection and Correction (EDC) tests 
Memory tests 
Memory Management Unit tests 
CMB tests 
Winchester Controller tests 
Cache tests 
Controller test (4-way, 8-way, LAN, CS, TS) 

The following tests are included in the Self-Test: 

• EDC, tests 1 through E 
• MEM, tests C-E, 15-17 
• MMU, all tests 
• WDC, tests 4,6,9, B, C, 10, 11,13, 14, 16 
• CACHE, none 
• CTRL, all tests 
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8.2.4 Shutdown and Boot Prompt 

Following the self-tests, MDS displays the system boot menu: 

1) Boof 
2) Alt-Ioad 
3) Micro-diagnostics 
4) Power down 

Enter option (1-4): 

The options respectively do the following: 

1) Perform the boot procedure 

2) Begin the alternate boot procedure 

3) Enter MDS command mode 

4) Power down the system 

Options 1, 2 and 4 are described in the MAl 3000/4000 user documentation. The remainder of this section 
. addresses only operation in MDS command mode, including running tests and executing commands . 

. 
To select MDS command mode, type 3 and press ENTER. The <mds> prompt is then displayed. 

8.2.5 System Console Control 

MDS supports the system console on any 4-way, a-way or CMB SCC port, as specified in the NVRAM 
configuration. In a few specific cases, MDS will switch the console to another port. 

• If NVRAM is configured with the console on a 4-way or a-way port other than board 0 and port 0, and that 
board fails or doe~n't exist, MDS attempts to switch to port 0 of board o. Failing that it switches to see 
port 0 on the CMB. 

• If NVRAM is configured with the console on a 4-way or a-way board 0 port 0, and that board fails the self­
test, MDS switches to SCC port 0 on the CMB. 

• If a port is configured on a 4-way or a-way, and the memory test fails, a 06 flashes on the LED, indicating 
that the controller works but the required memory has failed. Remove the 4-way or a-way and reset the 
system to force MDS to switch to SCC port 0 on the CMB. 

• If NVRAM is configured with the console on SCC port 0 on the CMB, and that port fails self-test, a 05 
flashes on the LED. MDS does not attempt to switch ports. 

Main memory is not generally required by MDS to run, except in the case where the system console is 
configured on a 4-way or a-way. A few individual tests do required main memory, however, as stated in the test 
descriptions later in this section. 

8-6 M6204C 
!' 



Micro Diagnostics System 

8.2.6 Control Sequences 

MDS uses very few control sequences to control its operations: 

• If X-on/X-off flow control is configured in NVRAM, you can use CTRL + S to stop the display and 
CTRL + Q to begin the display again. 

• ESCAPE is generally used to escape out of programs or prompts. 

• CTRL + U is used by the HOST command (described later). 

• CTRL + C is used by the TRAC command (described later). 
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8.3 MDS TEST MODULE CONTROL 

MOS tests are selected and run by entering commands at a MOS prompt. Additional commands select and 
deselect run options, controlling several aspects of test execution. 

When MOS is first started, the prompt is <mds>. When a test is selected, the prompt is changed indicating the 
current test. For example, when the EDC test is selected the prompt becomes < edc > . 

Tests in the selected test module are started with either the ALL or RUN commands. ALL runs all tests is the test 
module. RUN runs the only the selected tests within the test module. 

Predetermined sets of tests from"all modules are started with the SELF and BURN commands. Which specific 
tests are included from each module are described in the sections describing the module. 

Tests are run in an order such that the most basic operations are tested first, such as addressing registers, 
building up to more complex functions. This order applies to both the ordering of the modules as well as to the 
ordering of tests within a module. 

Certain tests require manual intervention, such as to confirm that an externalloopback connector has been 
installed. These tests are only run if the MAN command has been run first. 

"8.3.1 Help Commands 

HELP - List MDS Commands 

This command displays all MDS commands which are available regardless of which test prompt is 
displayed. This command does not list commands specific to a test module (see LlSC). 

LlSC - List Test Module Commands 

This command lists the commands available as part of the current test module. These commands are not 
available when the module is changed. 

LISP - List Program Modules 

This command lists the name, revision level and base address of all program and test modules in MOS. 
The module names displayed can be entered as commands to invoke the module. 

LIST - List Tests Within a Test Module 

This command lists the tests available within the current test module. The number of each test is 
displayed along with a description of the test. The number is used to specify the test before executing the 
RUN command. If a test description ends with an asterisk, it is a manual intervention test, and so can only 
be run after the MAN command has been executed. 
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8.3.2 Module Selection Commands 

ALT -Invoke Alternate Load Routine 

This command causes the alternate load procedure to begin. You are prompted for the boot device (wc, 
cs, ts, fw or sc, followed by the two digit unit number) and the system file. This procedure is fully 
described in the system user documentation. 

CACH -Invoke the <cache> Test Module 

This command invokes the CACHE test module and executes the test initialization routine. Refer to 
Section 8.11 for a description of this module. 

CMS -Invoke the <cmb> Test Module 

This command invokes the CMS test module and executes the test initialization routine. Refer to Section 
8.9 for a description of this module. 

CONF -Invoke the <conf> Program Module 

This command displays the current NVRAM configuration on the screen. Following the display, you can 
enter any of the configure command, as described in Section 8.5. Executing the CONF command does 
not change the configuration record in NVRAM (unlike selecting conf by sense switch settings, which 
restores default settings). 

CTRL - Invoke the < ctrl > Test Module 

This command invokes the CTRLS test module and executes the test initialization routine. Refer to 
Section 8.12 for a description of this module. The system is sized for controllers and the results are 
displayed on the console screen. 

EDC -Invoke the <edc> Test Module 

This command invokes the EDC test module and executes the test initialization routine. Refer to Section 
8.6 for a description of this module. 

MDS - Invoke the < mds > Program Module 

This command causes a warm start of MDS and displays the < mds > prompt. This command is required 
before running MDS tests if you exit to MDS from any other program. Failure to do so may cause address 
or bus errors, due to the location of the stack and vectors in memory. 

MEM -Invoke the <mem> Test Module 

This command invokes the MEM test module and executes the test initialization routine. Refer to Section 
8.7 for a description of this module. The amount of memory in the system is displayed on the console 
screen. 

MMU -Invoke the <mmu> Test Module 

This command invokes the MMU test module and executes the test initialization routine. Refer to Section 
8.8 for a description of this module. 

M6204C 8-9 



Micro Diagnostics System 
Commands 

WDC -Invoke the <wdc> Test Module· 

This command invokes the WOC test module and executes the test initialization routine. Refer to Section 
8.10 for a description of this module. The system is sized for disk controllers and the results are displayed 
on the system console. 

8.3.3 Test Selection Commands 

ALL - Execute All Tests in the Current Test Module 

This command executes all of the tests contained in the currently selected test module. The loop forever 
option (LP) is turned off, and the test default option (OEF) is turned on. Manual intervention test are run 
only if the MAN command has been executed. 

BURN - Execute the System Burnin 

This command is used for extended run testing, running all tests in all modules, except for the manual 
intervention tests. All tests control options except MAN are in effect for burnin testing. The tests run in a 
continuous loop until the user presses ESCAPE. When testing is interrupted, the error log is displayed 
(see LOG command), showing the number of passes run and any errors detected. 

RUN - Execute a Range of Tests 

This command runs either a single test or a range of tests in the currently selected test module. MDS 
prompts you for the number of the first test to run (see the LIST command). MOS then prompts you for 
the number of the last test to run. If you enter a higher test number, all tests in the range are executed. If 
you press ENTER alone, only the first test is run. 

SELF - Execute the System Self-test 

8-10 

This command executes the normal power on self-test cycle. The system will automatically boot after 
completion of the self-tests, just like the power on sequence. The specific tests run from each module are 
listed in the descriptions of the test modules. 
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The following MDS commands select options during the running of tests. These options are selected by entering 
the comman~ name, and deselected by entering a minus sign ("_") in front of the command. 

The only general default option is ERR, to display errors on the console. When the self-test is run, either by 
command or by switch setting, the ERR and BEL options are defaults. When a specific test is selected by switch 
settings, the LPE, LP and MAN options are defaults. 

BEL/-BEL - Enable/Disable Bell on Error 

With the bell enabled, the bell character is output before and after each error message is displayed on the 
console. With the bell disabled, the bell character is suppressed. 

DEF/-DEF - Enable/Disable Test Defaults 

Default parameter values are defined for each test and scope loop. With defaults enabled, these default 
values are used. With defaults disabled, the user can specify parameter values for some, but not all, 
scope loops and tests. With defaults disabled, each time a test or scope loop runs which allows the user 
to change the parameters, the command will prompt the user for the necessary data to override the 
default. 

ERR/-ERR - Enable/Disable Error Display 
. 

With error display enabled, each error is displayed on the console screen. With error display disabled, the 
errors are not displayed. Disabling the error display is useful for a tight scope loop, since the display takes 
a considerable amount of time. Error codes continue to be displayed on the LED, test point 2 (TP2) is 
strobed, and the error tables are updated even with the display disabled. 

ILOG - Initialize the Error Log 

This command initializes the error tables used by the LOG command. After issuing the ILOG command, 
the LOG command will display zero values for each module. 

LP/-LP - Enable/Disable Looping Forever 

This command enables and disables the continuous loop feature. A continuous loop is useful particularly 
for scope loop tests. With looping enabled, each test repeats until ESCAPE is pressed. At the top of each 
loop, test point 1 (TP1) is strobed. When ESCAPE is pressed, the next test in the sequence is executed, 
looping until it is interrupted. This repeats until the last test has been interrupted, when the testing ends. 

With looping disabled, scope loops and other tests are executed sequentially, and ESCAPE terminates the 
entire test sequence. 

LPE/-LPE - Enable/Disable Loop on Error 

With loop on error enabled, the test begins looping forever upon occurrence of an error. To exit the loop, 
press ESCAPE twice, or reset the system. With loop on error disabled, the test does not repeat when an 
error occurs. 
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LOG - Display the Error Log 

This command displays the number of errors in each module and the error number of the first error that 
occurred i!l each module. For example: 

MOO. Error Count Error # 
edc 00 00 
mem 00 00 
mmu 00 00 
cmb 01 42 
wdc 00 00 
cach 00 00 
ctlr 02 71 

In this example, the <ctlr> module reported two errors, the first being an error 1 in module seven. The 
<cmb> module reported one error, an error 2 in module 4. If no errors occur in a module, the error count 
is zero and the error number is zero. 

MAN/-MAN - Enable/Disable Manual Intervention Tests 

This command enables and disables running of the manual intervention tests. With manual tests disabled, 
those tests requiring manual intervention are skipped by when tests are run by the ALL and RUN 
commands. 

OPS - Display Current Options 

This command displays the test options that are currently enabled. 

PAU/-PAU - Enable/Disable Pause Before Loop 

With pause enabled, the test pauses before executing a loop. This allows the user to set up test 
equipment prior to executing the loop. The loop is executed when the user presses ENTER. With pause 
disabled, testing does not pause before executing the loop. 

STP/-STP - Enable/Disable Stop on Error 

8-12 

With stop enabled, MDS pauses upon detection and display of an error. The user may respond as follows: 

ENTER 
ESCAPE 
• (Period) 

- Continue testing 
- End testing, and return control to the user 
- Continue testing, but disable Stop 

With stop disabled, MDS continues testing, possibly causing error messages to scroll off of the console 
screen. 
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8.3.5 Software Debugging Commands 

The following commands are primarily intended for software debugging, but some are useful for more general 
. purposes. For instance, BOOT begins the standard boot procedure, SHUT performs a system shutdown, and 
REG displays the contents of registers. 

Command names are from 1 to 4 characters. Only enough characters to distinguish the command from others 
need to be entered, usually two. If MDS does not recognize the command, it displays the invalid command 
response: 

What? 

Some commands accept arguments, as explained in the command descriptions. The general format for the 
commands is: 

CMD param param param 

Command parameters are separated by a space, and the command line is terminated by pressing ENTER. 

Simple expressions can be formed with the commands by using the" +" and "-" symbols for addition and 
subtraction. No spaces are allowed in the expressions. Register symbols (An, On, PC, SP) are allowed in 
expressions followed by n + II or "_" to represent the value of the register. For example: 

DNAO+ 

displays the byte pointed to by register AO. Without the II + II or "_" the register name refers to the memory 
location. For example: 

DBAO 

displays the contents of memory location AO. 

The program names listed by LISP can also be used to form expressions, though this is not generally useful for 
fault detection. 

AN,DN 

Syntax: 

- Display or Change Register Contents 

AN ax 
DNdx 

where ax is the address register number (0-7) 
where dx is the data register number (0-7) 

This command displays the contents of the specified register. Register numbers are AO through A 7 for 
address registers, and DO through 07 for data registers. After the contents are displayed, you can enter a 
new value by simply entering the hexadecimal data and pressing ENTER. 

After displaying or entering data, the following characters can be used in place of ENTER: 

SPACE 
"/" 
II .. 

M6204C 

Display the next register 
Display the previous register 
Display the memory location pointed to by the register 

8-13 



Micro Diagnostics System 
Commands 

BOOT Boot From Default Boot Device 

BR 

Syntax: BOOT 

This command causes the system to boot to the default boot device, as defined by the NVRAM 
. configuration. 

Syntax: 

Set or Display a Software Breakpoint 

BR n addr{/entj addr addr addr 

where: 
n = 0-3 
addr 
ent 

for a maximum of 4 breakpoints 
the address to set the breakpoint 
the number of times to execute the instruction 
at the location prior to breaking (optional) 

This command sets software breakpoints at up to 4 addresses. If no addresses are specified, the current 
breakpoint addresses are displayed. If addresses are specified, then the breakpoints are set starting at 
the first breakpoint specified, and the existing breakpoint is cleared. An address of zero will clear the 
breakpoint. 

When a breakpoint is set in main memory, BR saves the instruction and places a trap # 15 instruction at 
the address. When the trap is executed, the original instruction is restored, the breakpoint is cleared, and 
the register values are displayed. 

When a breakpoint is set in PROM, tracing is turned on. As each instruction is executed, the program is 
temporarily stopped to check for a software breakpoint in the PROM. The code that may be executed in 
RAM is also run in trace. 

CC Display or Change the Condition Codes 

Syntax: CC 

This command displays the current condition codes that are contained in the current status register of 
processor. After the display, you can enter a new value for the condition codes. The next GO or STEP 
command loads the new condition codes into the status register. 

CLR Clear All Breakpoints 

Syntax: CLR 

This command clears all software breakpoints currently set by the BR command. 
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DB, OW, DL 

Syntax: 

Display or Modify Memory . 

Oxaddr 

where: 
x is B, Wor L 
addr is the address 
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This command displays the byte (DB), word (OW) or long word (OL) beginning at the specified address. 
Data is displayed in hexadecimal. After the data is displayed, you can modify it by typing the new data 
and pressing ENTER. 

DC 

After displaying or entering data, the following characters can be used in place of ENTER: 

SPACE 

Syntax: 

Display the next location 
Display the previous location 
Display the memory location pointed to by the data (OL only) 

Display or Modify Characters in Memory 

DCaddr 

where addr is the address 

This command displays the address argument followed by the four ASCII characters at that address (long 
word). Non-displayable characters are represented by a period ("."). Following the display, you can enter 
new characters by typing the characters followed by ENTER. Any characters, displayable or not, can be 
entered except BACKSPACE, ESCAPE and ENTER. These characters are used as follows: 

• BACKSPACE cprrects an entry 
• ESCAPE after display terminates the command 
• ESCAPE after entry displays the next location 
• ENTER terminates entry 

DCAC Disable 68020 Instruction Cache 

Syntax: OCAC 

This command turns off the 68020 Instruction Cache. It remains off until the ECAC command is issued. 

ECAC Enable 68020 Instruction Cache 

Syntax: ECAC 

This command turns on the 68020 Instruction Cache. It remains on until the DCAC command is issued. 
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GO Begin or Continue Execution 

Syntax: GO {addr} 

where addr is the address to be execution (optional) 

If no address is given, this command begins execution at the current value of the PC register. If an 
address is specified, execution begins at that address by loading it into the PC register. 

HOST Download Port Communications 

Syntax: HOST 

This command causes the system console to be attached to the download port. Any character entered at 
the system console is sent to the host attached to the download port. Any character received from the 
download port is displayed on the system console. 

To return control back to the normal console port, enter CTRL + U. 

LOAD Load Memory From the Download Port 

Syntax: LOAD {string} 

This command loads memory from the downlQad port. The options string parameter is used to send a 
command to the download port prior to accepting characters from the port. If the parameter is not 
provided, there is no output to the port prior to the download. The port used for downloading is defined in 
the NVRAM configuration. 

MOVE Move a Block of Memory From One Location to Another 

PC 

8-16 

Syntax: Move source destination count 

where: 
source is the source address 
destination is the destination address 
count is the number of bytes to move 

This command moves the specified number of bytes from one address in memory to another. 
Overlapping moves are permitted. 

Display or Change the Program Counter 

Syntax: PC 

This command displays the contents of the processor program counter. After the display you may 
change the contents by typing the new value and pressing ENTER. Press ENTER alone to leave the 
pointer unchanged. 
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REGS Display All Registers 

Syntax: REGS 

This command displays the contents of all processor registers. The contents are current as of the last 
breakpoint or interrupt into MDS. 

REMO Display or Change the REMOTE Byte 

Syntax: REMO {type} 

This command is not supported for field use. 

RESE Reset the System 

Syntax: RESE 

This command issues a reset instruction. All eMB components and attached controllers are reset. The 
reset is automatically followed by MDS initialization of components that need to be reprogrammed after a 
reset. 

SEAR Search for a Pattern 

Syntax: SEAR start end pattern 

where: 
start is the start address 
end is the end address 
pattern is the pattern to search for in memory 

This command searches for the pattern in the range of memory specified by the start and end addresses. 
The search is for a byte, word, three bytes or long word, depending on the number of characters in the 
pattern. All addresses where the pattern is found are displayed on the system console. 

SHUT. Perform a System Shutdown 

SP 

Syntax: SHUT 

This command performs a system shutdown. It raises the interrupt level to seven, initializes the vector 
table, performs a reset instruction, re-programs the serial ports configured in NVRAM, and displays the 
shutdown menu. 

Display or Change the Stack Pointer 

Syntax: SP 

This command displays the value of the stack pointer. After the value is displayed, you may enter a new 
value by typing the new value In hexadecimal and pressing ENTER. The next GO or STEP command will 
cause the new value to take effect. Press ENTER alone to leave the value unchanged. 
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STEP Single Step a Program at the Current PC 

Syntax: Step {n} 

where n is the number of steps to take. 

This command causes the specified number of steps to be executed in the current program. If no number 
is specified, a single step is executed. After the steps are performed, the contents of the processor 
registers is displayed. 

TRAC Enable/Disable Trace Mode 

Syntax: TRAC {param param param} 

where each param is one of the following: 

ON 
-ON 
STOP 
-STOP 
PC 

Turn tracing on 
Turn tracing off 
Causes program to stop after each instruction 
Ends stopping after each instruction 
Displays the PC register while the programs runs 

In trace mode, register information is displayed giving a status of the program running. You also have the 
option of having the program stop after each $tep and displaying the contents of all registers. With STOP 
disabled (-STOP) you may use the PC parameter to cause display of the program counter following each 
instruction, without stopping the program. STOP overrides PC, causing display of all register information. 
TRACE -ON turns off trace entirely. 

TRAP Set or Clear the Conditional Trap 14 Flag 

Syntax: TRAP 

Each time the TRAP command executes, the conditional breakpoint control is toggled from ON to OFF or 
from OFF to ON. The status of the control flag is displayed each time the command is entered. 

When trap mode is ON, a trap 14 instruction in a program calls the interrupt service routine in MDS, which 
stops the program and displays the register contents. A GO command resumes execution. When trap 
mode is OFF, the interrupt is still processed, but the program continues processing immediately. 

TYPE Type or Display Memory on the System Console 

8-18 

Syntax: TYPE start {end} 

This command displays the range of memory specified by the start and end addresses.· If the end address 
is not specified, the page of memory starting at the start address is displayed. . 

The address of the block of data is displayed on the left of the screen, followed by the hex data and then 
the interpreted (ASCII) data. Unprintable characters are represented by a period ("."). 
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ZAP 

Syntax: 

Fill Memory With a Pattern 

ZAP start end {pattern} 

Micro Diagnostics System 
Commands 

This command fills the range of memory specified by the start and end addresses with a data pattern. If 
the optional pattern is specified, this pattern is used, repeated until the entire range is filled. If the pattern 
is not specified, the range is zero filled. 
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8.4 <alt> BOOT AND ALTERNATE LOAD PROGRAM MODULE 

This section describes the <alt> MOS program module, which performs the system boot procedures. It is 
responsible for bC?oting loaders into main memory from WO, CS and TS controllers. . 

Instructions for performing default and alternate loads are given in the user and service documentation. In this 
section we describe the error messages that may occur during the < alt > routine. 

csss-xxx 

This message is displayed if a bad status word is received from the 1/4 streamer controller. "xxxx" is the 
status word received. 

tscs-xx-cc-ssssssss 

Where: xx is the ending status 
cc is the command sent to the controller, which is either: 

00 (test unit ready) 
01 (rewind command) 
08 (read command) 
11 (space one filemark forward command) 

ssssssss is four .bytes of sense data 

This message is displayed when an unexpected status is received from the 1/2 inch steamer tape during a 
load. If the check bit of the ending status is on, the request sense command is sent to the controller to get 
the four bytes of the sense data (ssssssss). 

tsss-ee 

This message is displayed when a handshake problem occurs between the 1/2 inch streamer controller 
and the MOS driver routines. The code ee is one of the following: 

20 Timeout waiting for bus free status 00 
21 Timeout waiting for the command phase status after select 
22 Timeout waiting for status or message phase (stuck in cmd phase) 
23 Skipped to the message phase over status phase 
24 Timeout waiting for the message phase 
25 The message byte received was not zero, as expected . 
26 A TS parity error occurred between the adapter board and the tape drive 

wdss-bb-ee 

8-20 

Where: bb is the board number 
ee is the error code 

This message is displayed when a handshake problem occurs between the hard disk controller and the 
OMA driver routines. The error code ee is one of the following: 

20 Timeout waiting for bus free status 00 
21 Timeout waiting for the command phase status after select 
22 Timeout waiting for status or message phase (stuck in cmd phase) 
23 Skipped to the message phase over status phase 
24 Timeout waiting for the message phase 
25 The message byte received was not zero, as expected 
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wdcs-bb-xx-cc-ssssssss 

Where: bb is the board number 
xx is the ending status 
cc is the command byte issued to the controller, which is either: 

00 (test unit ready command) 
08 ( read command) 

Micro Diagnostics System 
Boot and Load Module 

This message is displayed if there is an unexpected status received from the hard disk controller status 
register. If the check bit of the ending status is one, the request sense command is sent to the controller 
to get the four bytes of sense data (ssssssss). 

Boot Device Not Found 

This message is displayed if the boot device controller cannot be found during a boot. 

Invalid Loader Format 

This message is displayed under these conditions: 

• A loader has been loaded successfully, but its header format is invalid 

• An unexpected filemark or end of tape, condition occurred while trying to load from 1 /2 inch streamer 
tape. In this case, the tscs error is displayed before this message. 

• During a diagnostics boot from disk, the diagnostics loader or its address in the superblock is invalid. 

timeout err 

This message is displayed during an attempt to load data from a serial port if it takes to long to received a 
data record. 
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8.5 <CONF> NVRAM CONFIGURATION PROGRAM MODULE 

The eONF module configures the system console, boot, download port and printer port parameters in NVRAM. 
These parameters are used by MDS and diagnostic programs. The operating system uses only the system 
console parameters, and uses on-line utilities to configure other ports. 

8.5.1 Running < conf > 

Whenever MDS is in command mode, the eONF command can be used to invoke the configuration module. 
When eONF has been executed t the <conf> prompt is displayed, and the configuration commands are 
available. These commands can be listed by using the Lise command. 

All changes made to the NVRAM configuration take effect the next time the system is powered on or reset. 

8.5.2 NVRAM Defaults 

Defaults are placed in the NVRAM in the following conditions: 

• The sense switches are set for the <conf> module (see Table B-3). 

• The NVRAM checksum is incorrect, as in the case of an unprogrammed NVRAM chip. 

• A 4-way or 8-way port is configured as one of the NVRAM options, but the board does not exist or has 
failed self-test. 

The default system console is either port zero or 4-way 18-way board zero, or eMS see port 0, in that order of 
preference. Other defaults are as follow: 

boot device 

terminal type 
console port 
baud rate 
data bits 
parity 
stop bits 
flow control 

download port 
baud rate 
data bits 
parity 
stop bits 
flow control 

printer port 

8-22 

wdOO (Hard disk board 0 unit 0) 

evdt 
fwOO or eWOO or seQ 
9600 
7 
odd 
1 
xon 

sc1 (cmb serial port B) 
9600 
7 
odd 
1 
xon 

pit 
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8.5.3 Serial Port Parameter Options 
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. The console, boot device, download port and printer can all be configured on serial ports using the CONS, 
BOOT, DOWN and PRIN commands. When these are configured on serial ports, the baud rate, data bits, stop 
bits, parity arid flow control parameters must be specified. 

The program prompts you for these parameters if you specify the device as on a serial port. At each prompt, 
and lists the permitted values. Type the parameter value and press ENTER. Press ENTER alone to accept the 
default value. The parameters specified must be consistent with those set at the device itself. 

The baud rate may be any of the following: 

50 
4800 

75 
7200 

110 
9600 

The data bits are either 7 or 8. 

The stop bits are either 1 or 2. 

134.5 150 
19200 

300 600 1200 1800 2400 3600 

Parity is either odd, even, on or off. The off parameter disables parity (no parity bit transmitted). On parity is the 
same as odd parity. 

The flow control options are none, xon, dtr, xon _ dtr, modem, xon _modem, and b4printer. The b4printer 
parameter should only be used for the printer, and the printer has the Basic Four Printer Protocol. 

8.5.4 <conf> Commands 

DISP - Display Current Configuration 

This command displays the current NVRAM configuration 

TERM - Configure Terminal Type 

This command configures the terminal type of the system console. The terminal types supported are: 
evdt, edt, vdt7270 and other. 

CONS - Configure System Console Port 

This command configures the port to be used as the system console. Diagnostic programs allow the 
console to be on any serial port, but the BOSS jlX operating system only allows SCO (CMB serial port A) 
and port 0 on 4-way or 8-way board 0 (fwOO or eWOO). 

When CONS executes, it prompts you·first for the console device (sc, fw or ew), and then for the unit 
number (usually 0). It then prompts you for the serial port configuration parameters listed in Section 8.5.3. 
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DOWN - Configure Download Port 

The download port is used for booting, downloading from or communicating with a remote system using 
the AL T, LOAD and HOST MDS commands. 

When DOWN executes, it prompts you first for the download device (sc or tw), and then for the unit 
number (usually 1). It then prompts you for the serial port configuration parameters listed in Section 8.5.3. 

PRIN - Configure System Printer 

This command configures the system printer port. These parameters are not used by the operating 
system, but are used for printed output by the diagnostic programs. 

When PRIN executes, it prompts you first for the download device (sc, tw or pit). No further parameters 
are required for the parallel port (pit). If you select sc or tw, you are then asked for the unit number, and 
then for the serial port configuration parameters listed in Section 8.5.3. 

BOOT - Configure Boot Device 

This command configures the default boot device and parameters, which is used to boot the operating 
system during a normal load. 

When BOOT executes, it prompts you first for the boot device (wd, ts, cs, sc or tw), and then for the unit 
number. The unit number can be any valid cOr)troller and port pair (usually 00). If the device is a serial 
port, you are prompted for the serial port parameters described in 8.5.3. 

8.5.5 CONF Error Reporting 

The following error messages may be reported by the < conf > module. 

Nvram checksum error 

This message is displayed if the configuration module fines that the checksum of the NVRAM 
configuration parameters is incorrect. If this message is displayed, the configuration parameters are 
corrupted and default parameters are automatically written to the NVRAM. 

I nvalid entry 

8-24 

This message is displayed whenever the user makes an invalid entry at one of the < conf > parameter 
prompts. The error causes the command to abort. 
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8.6 EDC TEST MODULE 

. The EOC Test checks the basic error detection and correction functions of the MAl 2500/3000/4000. If 
necessary. t~is test can be run without a VOT. using the LED display for output. 

Refer to Section 8.2.2 for instructions on starting EOC by sense switch setting. To begin EOC from the < mds > 
prompt or another test prompt. enter: 

edc 

The test module then starts. and the < edc > prompt is displayed. 

8.6.1 EDC Test Routines 

8.6.1.1 TEST 1: EDC REGISTER ADDRESSING 

This test determines if accessing an EOC related register causes a bus error. The registers checked are CSR, 
SYR EOC enable/disable control. and level 2 interrupt enable/disable. If a bus error occurs, the address of the 
register causing the bus error is displayed. 

8.6.1.2 TEST 2: EDC CHECK WORD GENERATE - LONG WRITE 

This test writes long word (4 byte) data patterns to a memory location with EOC enabled. Then the check word 
for the data is verified. Long word data pattens are used to generate all 128 possible check words. 

8.6.1.3 TEST 3: EDC CHECK WORD GENERATE - WORD WRITE 

This test writes word (2 byte) data patterns to a memory location with EOC enabled. using known data for the 
other half of the long word. Then the check word for the entire long word is verified. The test pattern is first 
written to the first word of the long word. and then to the second word. 

8.6.1.4 TEST 4: EDC CHECK WORD GENERATE - BYTE WRITE 

This test writes 1 byte data patterns to a memory location with EOC enabled. using known data for the other 
three bytes of the long word. Then the check word for the entire long word is verified. The test pattern is first 
written to the first byte of the long word, and then to the second byte, the third and finally to the fourth. 

8.6.1.5 TEST 5: EDC DETECT SINGLE BIT ERROR 

This test forces a single bit error and checks that the condition shows in the memory status register. This is 
done by altering a bit in a known long data word and check word combination. Then, with EOC disabled. this 
pattern is written to memory. EDC is then enabled and the memory location is read by a long read. This should 
cause a single bit error to occur. This test is done for all 32 data bits and 7 check bits. 
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8.6.1.6 TEST 6: EDC VERIFY SINGLE BIT SVNDROME CODE 

This test forces a single bit error in the same manner as test 5. Then it checks for the memory status register to 
be correct. Next it checks that a level 2 interrupt has occurred and, if so, checks the syndrome code for 
correctness. This is done for all 32 data bits and 7 check bits. 

8.6.1.7 TEST 7: EDC CORRECT SINGLE BIT ERROR 

This test forces a single bit error in the same manner as test 5. It then checks that a level 2 interrupt has 
occurred and, if so, checks that the data which was read has been corrected. This is done for all 32 data bits 
and 7 check bits. . 

8.6.1.8 TEST 8: EDC DETECT DOUBLE BIT ERROR 

This test forces a double bit error and checks that the condition shows in the memory status register. This is 
done by altering two bits in a known long data word and check word combination. Then, with EDC disabled, this 
pattern is written to memory. The EDC is then enabled and read back. The test checks for a level 7 interrupt, 
and then for the correct status in the NMI register. Different double bit error patterns are made so all 63 double 
bit syndrome codes are generated. 

8.6.1.9 TEST 9~ EDC DOUBLE BIT SVND~OME GENERATION 

This test forces a double bit error as in test 8. The test checks for a level 7 interrupt occurring, and then for the 
correct status in the NMI register. Next it checks for the correct syndrome code to be returned. Different double 
bit error patterns are made so all 63 double bit syndrome codes are generated. 

8.6.1.10 TEST A: EDC DETECT GROSS ERROR CONDITION 

This test checks the ability of the EDC to detect the occurrence of either all zeroes or all ones in the 32 bits of 
data and 7 check bits. With EDC disabled, the pattern of all zeros and ones is written to memory. Then, with 
EDC enabled, a read to that location is done. The test verifies that a level 7 interrupt occurs and that the correct 
NMI status is returned. 

8.6.1.11 TEST B: EDC WORD WRITE - SINGLE BIT ERROR 

This test checks the system's ability to detect a single bit error in a read/modify/write cycle. A single bit error is 
injected into memory. A word write is performed to that location, causing a ·single bit error condition to occur on 
the read (:>ortion of the cycle. The location is then read to assure that the data was corrected and correctly 
written. aoth words of a long word are used for testing. 

8.6.1.12 TEST C: EDC BYTE WRITE - SINGLE BIT ERROR 

This test checks the system's ability to detect a single bit error in a read/modify/write cycle. A single bit error is 
injected into memory. A byte write is performed to that location, causing a single bit error condition to occur on 
the read portion of the cycle. The location is then read to assure that the data was corrected and correctly 
written. All bytes of a long word are used for testing. 
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8.6.1.13 TEST D: EDC WORD WRITE - DOUBLE BIT ERROR 

,This test checks the system's ability to detect a double bit error in a read/modify/write cycle. A double bit error 
is injected into memory. A word write is performed to that location, causing a double bit error condition to occur 
on the read portion of the cycle. The test checks the NMI status and for a level 7 interrupt to verify the operation. 
The test checks both words of a long word. . 

8.6.1.14 TEST E: EDC BYTE WRITE - DOUBLE BIT ERROR 

This test checks the system's ability to detect a double bit error in a read/modify/write cycle. A double bit error 
is injected into memory. A bYte write is performed to that location, causing a double bit error condition to occur 
on the read portion of the cycle. The test checks the NMI status and for a level 7 interrupt to verify the operation. 
The test checks all bytes of a long word. 

8.6.1.15 TEST F: EDC MEMORY ERROR ADDRESS STATUS 

This test checks the ability of the Memory Error Address Status register to correctly identify the megabyte of 
memory where the last memory error occurred. An error is injected into each megabyte of memory on the 
system. The status is read and compared to the expected status. This test checks non-contiguous memory up 
to 24 MB. The only restriction is that one board must be strapped as the first megabyte of memory (O-FFFFF 
hex). 

This test is not included in the system self-test. 

8.6.1.16 TEST 10: EDC FILL MEMORY 

This test first initializes memory by disabling EOC, loading the CBR with data and writing a long word to a long 
word boundary. The CBR data is the known check word corresponding to the long word data. This data is 
written from 400 hex to the end of the first megabyte of memory. 

The default pattern written in 0 hex, with the check word 07 hex. If the defaults option is OFF, the user can select 
a range of memory to test and the long word pattern. 

This test is not included in the system self-test. 

8.6.1.17 TEST 11: EDC READ MEMORY 

This test reads memory and reports and single of double bit errors. if an error occurs, the memory location in 
error is displayed. The default memory read is from 400 hex to the end of the first megabyte. If the defaults 
option is turned OFF, the user may select the range of memory to test. 
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8.6.2 EDC Commands 

cbrw - Write Byte to Check Bit Register 

This command prompts for a one byte input which is then written into the Check Bit register. The 
command is intended for use with EDC disabled. and with a long word write to memory. With EDC 
disabled. whatever is in the Check Bit register is written to memory with the next long word write. 

enl2/dsl2 - Enable/Disable Level 2 Interrupts 

These commands enable and disable level 2 interrupts, respectively. The interrupt mask is not raised or 
lowered by these commands. The enl2 command is most useful when deliberately setting single bit errors 
in memory. 

eon/eoft - Enable jDisable EDC 

Ird 

These commands turn the EDC hardware ON and OFF, respectively. To enable EDC, a byte of 00 hex is 
written to the EDC control byte (04500054 hex). To disable EDC, the byte value written is FF hex. With 
EDC disabled, the user can manipulate the 32 bit long word and its associated 7 bit check word in 
memory. 

- Read Long Word From Memory 

This command prompts for the memory address to be read, and then reads the long word at that address. 
The command is intended to be used with EDC disabled, followed by reading the Syndrome Register (rsyr 
command). allowing the user to see the check bits associated with the long word in memory. 

Iwrt - Write Long Word to Memory 

This command prompts for the address in memory to be written with the long word. It then prompts for 
the data to be written. This command is most useful when used after loading the Check Bit register using 
the cbrw command. 

rsyr - Display Syndrome Register 

This command displays the Syndrome Register. With EDC enabled, the Syndrome Register is read after 
an EDC error is detected, and indicates either which single bit was in error, or whether a double bit or 
uncorrectable multiple bit error has occurred. With EDC disabled, the Syndrome Register returns the 
actual 7 check bits in memory associated with the last long word read from memory. 

vint -Initialize Interrupt Vectors 

This command initializes the MDS interrupt handling vectors. 
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. When an error occurs, EOC always outputs the error number to the LEOs as a two hex digit code. The first digit 
is a 1, indicating that the EOC module is running. The second digit is the error code itself. When the sense 
switches are·set for running a single EOC test, this is the only output from the system; otherwise, output is also 
sent to the VOT. 

• Error 11 

This error occurs only in test 1. VOT output is: 

Bus Error on Access to EOC Register 
Register 

addr 

where addr is the address of the register. 

• Error 12 

This error occurs only in test 2. VOT output is: 

Check Word Error on Long Word Write 
LW Written LW Received 
data data 

CWexp 
xxh 

CWrec 
xxh 

where data is the data pattern written or received and xxh is the check word expected or received. 

• Error 13 

This error occurs only in test 3. VOT output is: 

Check Word Error on Word Write to Long Word 
Word No. Word Wrote 

x ~h 

CWexp CWrec 
xxh xxh 

where: Word No. is either 0 or 1 
Word Wrote is the actual word written 
LW exp is the long word in memory 
LW rec is the long word actually received 
CW exp is the check word expected 

LWexp 
xxxxxxxxh 

CW rec is the check word actually received 

LWrec 
xxxxxxxxh 
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• Error 14 

This error occurs only in test 4. VDT output is: 

Check Word Error on Byte Write to Long Word 
Byte No. Byte Wrote LW exp 

x xxxxh xxxxxxxxh 
CWexp CWrec 
~h ~h 

where: Byte No. is 0 through 3 

• Error 15 

Byte Wrote is the actual byte 'written 
LW exp is the long word in memory 
LW rec is the long word actually received 
CW exp is the check word expected 
CW rec is the check word actually received 

LWrec 
xxxxxxxxh 

This error may occur in tests 5 and 6. The VDT will display one of the following three error messages: 

Single Bit Error on Long Read Not Shown in Status 
Data Bit (hex) Forced Error: ~h 

. 
where xxh is the data bit which should have caused the error, or 

Single Bit Error on Long Read Not Shown in Status 
Check Bit (hex) Forced Error: xxh 

where xxh is the check bit which should have caused the error. 

MSR Not Clear From Previous Read 

• Error 16 

This error may occur in tests 6 and 7. The VDT will display one of the following messages: 

Single Bit error on Long Read Did Not Generate Level 2 Interrupt 

The following message is display~ by test 6 only: 

Syndrome Code Error on Single Bit Error 
Syndrome exp Syndrome rec 

xxh xxh 

where xxh is the Syndrome codes that were expected and received, respectively. 
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• Error 17 

This error occurs in test 7 only. The VDl will display one of the following messages: 

EDC Failed to Correct Single Bit Error 
Data Bit (hex) Forced Data exp 

xxh xdata 
Data rec 
rdata 

where xxh is the data bit forced in error, and xdata is the expected corrected data, and rdata is the data 
actually received. 

EDC Failed to Correct Single Bit Erro·r 
Check Bit (hex) Forced Data exp 

xxh xdata 
Data rec 
rdata 

where xxh is the check bit forced in error, and xdata is the expected corrected data, and rdata is the data 
actually received. 

• Error 18 

This error may occur in tests 8 and 9. The VDl will display one of the following messages: 

Double Bit Error Condition Did Not Generate Ivl 7 Interrupt 
CW Written Data Written . NMI Status 

xxh data yyh 

where xxh is the check .word written, data is the data pattern written and yyh is the NMI status. 

Double Bit Error Condition Did Not Set Double Bit 
CW Written Data Written NMI Status 

xxh data yyh 

where xxh is the check word written, data is the data pattern written and yyh is the NMI status. 

• Error 19 

This error occurs in test 9 only. The VDT output is: 

EDC Syndrome Code Error With Forced Double Bit Error 
exp Syndrome rec Syndrome CW Written 

xxh yyh zzh 
Data Written NMI Status 

data .status 

where xxh is the expected syndrome, yyh is the actually received syndrome, \ \h is the check word 
written, data is the data pattern and status is the NMI status received. 
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• ·Error 1A 

This error occurs in test A only. The VDT will display one of the following messages: 

Gross Error Condition Did Not Generate Ivl71nterrupt 
CW Written Data Written Data Received 

xxh wdata rdata 
NMI Status 

yyh 

where xxh is the check word, wdata is the data written, rdata is the data received and yyh is the NMI 
interrupt status. 

Gross Error Condition Did Not Set Double Bit Error Bit in NMI Reg 
CW Written Data Written Data Received 

xxh wdata rdata 
NMI Status 

yyh 

where xxh is the check word, wdata is the data written, rdata is the data received and yyh is the NMI 
interrupt status. 

• Error 1B 

8-32 

This error occurs in test B only. The VDT will display one of the following messages: 

Read of r jmjw Did Not Generate Level 2 Interrupt 
Org CW Check Bit Flipped . 
xxh yyh 

Data in Mem Word Written 
mdata wdata 

CWin Mem 
zzh 

where xxh is the original check word, yyh is the bit in the check word that was flipped, zzh is the check 
word read from memory, mdata is the data in memory and wdata is the data written to memory. 

Read of r jmjw of Word Write to LW Did Not Generate Level 2 Interrupt 
Word No. Word Wrote Org Data 
~ ~~ ~~ 

LW Wrote CW Wrote 
Idata zzh 

Data Bit Forced 
yyh 

where xxh is the word number to which the data was written, wdata is the data written, odata is the original 
data, yyh is the bit forced into error in ~ata, Idata is the long word in memory before r jmjw and zzh is the 
check word in memory before rjmjw. 

Unexpected Level 2 Interrupt Occurred After Word rjmjw 
Expected Actual 
edata adata 

Bad Data Read After Word Write With Distorted Check Word 
Data exp Data rec Org CW 
edata rdata xxh 

Bad Data Read After Word Write With Distorted Data 
Data Exp Data rec CW in Memory 
ed~ ~~ ~ 

CW in Memory 
yyh 

Word Written 
wdata 
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• Error 1C 

This error occurs in test C only. The VDT will display one of the following messages: 

Read of rjm/w Did Not Generate Level 2 Interrupt 
Org CW Check Bit Flipped 
xxh yyh 

Data in Mem Byte Written 
mdata wdata 

CWinMem 
zzh 

where xxh is the original check word, yyh is the bit flipped in xxh, zzh is the check word read from 
memory, mdata is the data in memory before the byte write and wdata is the data written to memory. 

Read of r jmjw of Byte Write to LW Did Not Generate Level 2 Interrupt 
Byte No. Byte Wrote Org Data 
xxh wdata odata 

LW Wrote CW Wrote 
Idata zzh 

Data Bit Forced 
yyh 

where xxh is the byte of the long word written, wdata is the byte written, odata is the data before the error 
was forced, yyh is the bit flipped in odata, Idata is the entire long word written and zzh is the check word in 
memory before r jmjw. 

Unexpected Level 2 Interrupt Occurred After Byte r jm/w 
Expected Actual 
edata adata 

Bad Data Read After Byte Write With Distorted Check Word 
Data exp Data rec Org CW 
edata rdata xxh 

Bad Data Read After Byte Write With Distorted Data 
Data exp Data rec CW in Memory 
ed~ ~~ ~ 

• Error 10 

CCW in Memory 
yyh 

Byte Written 
wdata 

This error occurs in test 0 only. The VDT will display one of the following messages: 

Read of r /mjw to Word Did Not Generate a Level 7 Interrupt 
Word No. Word Wrote Org Data 
xxh wdata odata 

CWWrote 
yyh 

LWWrote 
Idata 

where xxh is the word number in the long word to which the data was written, wdata is the data written, 
odata is the original data before the error was forced, Idata is the long word in memory before rjm/w and 
yyh is the check word in memory before r /mjw. 

Double Bit Error During Read of r jmjw Did Not Set Double Bit Error in NMI Reg 
Good Data Data in Memory CW in Memory Word Written 
gdata mdata xxh wdata 
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•. Error 1 E 

This error occurs in test E only. The VDT will display one of the following messages: 

Read of r /m/w to Byte Did Not Generate a Level 7 Interrupt 
Byte No. Byte Wrote Org Data 
xxh wdata odata 

CWWrote 
yyh 

LWWrote 
Idata 

where xxh is the byte number in the long word to which the data was written, bdata is the data written, 
odata is the original data before the error was forced, Idata is the long word in memory before r /m/w and 
yyh is the check word in memory before r/m/w. 

Double Bit Error During Read of r /m/w Did Not Set Double Bit Error in NMI Reg 
Good Data Data in Memory CW in Memory Word Written 
gdata mdata xxh wdata 

• Error 1F 

8-34 

This error may occur in tests F and 11. If the error occurs in test F, the VDT will display this message: 

·MEAR Not Correct After Error in Memory 
MEAR Expected Ad<;tress Used 
xxh yyh addr 

If the error occurs in test 11, the VDT win display one of the following messages: 

Level 7 Interrupt Occurred While Scanning Memory 
Address Read NMI SYR 

addr xxh yyh 

Level 2 Interrupt Occurred While Scanning Memory 
Address Read NMI SYR 

addr xxh yyh 

MEAR 
zzh 

MEAR 
zzh 

Data Read 
data 

Data Read 
data 
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8.7 MEMORY TEST MODULE 

. The Memory Test Module, < mem >, consists of a series of test and scope loops. 

The test loops allow the user to test memory from PROM and to define a memory test for a specific range of 
memory on a byte, word or long word boundary, and provide scope loops for testing the memory bus. The 
memory tests are designed to indicate single and double bit EGG errors, and to indicate the failing board and 
syndrome code. The tests are not exhaustive, but provide a quick and comprehensive test to find the majority of 
memory failures. 

The scope loops all the user to access a single location or range of locations on a byte, word or long word 
boundary. The scope loops can be configured to test any location in the system memory map, including 
controllers and peripheral chips. 

The only hardware requirements for running the Memory Test Module are the GMS and at least on memory 
board to test. A VOT is useful for error messages, but simple error codes are displayed in the LED. 

Refer to Section 8.2.2 for instructions on starting MEM by sense switch setting. To begin MEM from the < mds > 
prompt or another test prompt, enter: 

mem 

The test module then starts, and the < mem > prompt is displayed . 
. 

The test default is to test all contiguous memory found during the initial sizing routine. This default can be 
overridden by using the -def or form commands (refer to Section 8.7.2). 

8.7.1 MEM Test Descriptions 

The MEM scope and test loops are executed on the range of addresses specified in the defaults. The data to 
write to memory or to expect from memory is also specified by the defaults. The NVRAM defaults can be 
overridden by entering the "-def' command prior to the "run" or "all" commands, or by using the "form" command. 

8.7.1.1 T~ST 1 (SCOPE Loop) - LONG WRITE 

This test writes one long word to memory to a single location, the start address. With defaults OFF, you may 
specify a range of memory addresses to test. Press ENTER alone at the TO: prompt to specify a single address. 
If a range of addresses is tested, the data is rotated right one bit for each successive location. 

8.7.1.2 TEST 2 (SCOPE LOOp) - WORD WRITE SINGLE 

This test writes one word to memory at a single location, the start address. With defaults OFF, you may specify a 
range of memory addresses to test. Press ENTER alone at the TO: prompt to specify a single address. If a 
range of addresses is tested, the data is rotated right one bit for each successive location. 
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8.7.1.3 TEST 3 (SCOPE Loop) - BYTE WRITE SINGLE 

This test writes one byte to memory at a single location, the start address. With defaults OFF, you may specify a 
range of memory addresses to test. Press ENTER alone at the TO: prompt to specify a single address. If a 
range of addresses is tested, the data is rotated right one bit for each successive location. 

8.7.1.4 TEST 4 (SCOPE Loop) - BYTE-WORD-LONG WRITE SINGLE 

This test writes one byte to memory at a single location, the start address. It then writes a word, and then a long 
word to the same location. 

8.7.1.5 TEST 5 (SCOPE Loop) - LONG READ SINGLE 

This test reads one long word from memory, at the start address or at an address specified by the user. 

This test reads one word from memory, at the start address or at an address specified by the user. 

8.7.1.7 TEST 7 (SCOPE Loop) - BYTE READ SINGLE 

This test reads one byte from memory, at the start address or at an address specified by the user. 

8.7.1.8 TEST 8 (SCOPE LoOp) - BYTE-WORD-LONG READ SINGLE 

This test reads one byte to memory at a single location, the start address. It then reads a word, and then a long 
word from the same location. 

8.7.1.9 TEST 9 (TEST Loop) - BYTE WRITE, READ, COMPARE SINGLE 

This test accesses memory four times. First it writes the background data to memory, then reads the location 
and compares it. The data is then replaced with data formed by performing an exclusive OR on the least 
significant bit byte address of the location to write and the background data pattern. This modified data is then 
read back and compared. The access can be performed on a single location (the start address), or on a range 
of addresses specified by the user. A single location is the default. To specify a single location, press ENTER 
alone at the TO: prompt. 

8.7.1.10 TEST A - WORD WRITE, READ, COMPARE SINGLE 

This test accesses memory four times. First it writes the background data to memory, then reads the location 
and compares it. The data is then replaced with data formed by performing an exclusive OR on the least 
significant bit word address of the location to write and the background data pattern. This modified data is then 
read back and compared. The access can be performed on a single location (the start address), or on a range 
of addresses specified by the user. A single location is the default. To specify a single location, press ENTER 
alone at the TO: prompt. 
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8.7.1.11 TEST B - LONG WRITE, READ, COMPARE SINGLE 

. This test accesses memory four times. First it writes the background data to memory, then reads the location 
and compares it. The data is then replaced with data formed by performing an exclusive OR on the least 
significant bit long word address of the location to write and the background data pattern. This modified data is 
then read back and compared. The access can be performed on a single location (the start address), or on a 
range of addresses specified by the user. A single location is the default. To specify a single location, press 
ENTER alone at the TO: prompt. 

8.7.1.12 TEST C - ADDRESSING 

This test performs two passes through memory. The first pass writes each long word address with data 
equivalent to that address. Each address is then read back and verified. The second pass writes the inverted 
address to each address, then reads it back and verifies the data. Only the test range m~y be specified by the 
user, by using the FORM command. 

8.7.1.13 TEST D (SCOPE Loop) - BVTEWRITE RANGE 

This test fills memory, one byte at a time, for the specified range. This scope loop must be run before the next 
test loop (test E) is run. It is separated from the read and compare loop to allow looping on the read. With 
defaults turned off, the user may specify the start and maximum addresses and the background pattern. 

8.7.1.14 TEST E - BYTE READ AND COMPARE RANGE 

This test reads and compares the data in a range of memory, one byte at a time. Test D must be run to write the 
background pattern before this test is run. With defaults turned off, the user may specify the start and maximum 
address, ~nd the background pattern to expect. The test may be repeated (EVER command) to detect drop 
outs or intermittent ECC errors. . 

8.7.1.15 TEST F - BYTE WRITE, READ, COMPARE RANGE 

This test first fills memory with a known pattern. It then reads and verifies a byte, writes the byte with new data, 
reads it back and compares it to the expected data, repeating for each byte in the range. With defaults OFF, the 
user may specify the range to test. The start and maximum addresses and the background pattern may be 
controlled by the FORM command. 

8.7.1.16 TEST 10 - BYTE ROTATE 

This test verifies memory one byte at a time. Refer to the description of the RORDAT test under the TEST 
command (Section 8.7.2). All parameters are controlled by the defaults, and can be changed by using the 
FORM command. 

8.7.1.17 TEST 11 (SCOPE Loop) - WORD WRITE RANGE 

This test fills memory, one word at a time, for the specified range. This scope loop must be run before the next 
test loop (test 12) is run. It is separated from the read and compare loop to allow looping on the read. With 
defaults turned off, the user may specify the start and maximum addresses and the background pattern. 
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8.7.1.18 TEST 12 - WORD READ AND COMPARE RANGE 

This test reads and compares the data in a range of memory, one word at a time. Test 11 must be run to write 
the background pattern before this test is run. With defaults turned off, the user may specify the start and 
maximum address, and the background pattern to expect. The test may be repeated (EVER command) to 
detect drop outs or intermittent ECC errors. 

8.7.1.19 TEST 13 - WORD WRITE, READ, COMPARE RANGE 

This test first fills memory with a known pattern. It then reads and verifies a word, writes the word with new data, 
reads it back and compares it to the expected data, repeating for each word in the range. With defaults OFF, the 
user may specify the range to test. The start and maximum addresses and the background pattern may be 
controlled by the FORM command. 

8.7.1.20 TEST 14 - WORD ROTATE 

This test verifies memory one word at a time. Refer to the description of the RORDAT test under the TEST 
command (Section 8.7.2). All parameters are controlled by the defaults, and can be changed by using the 
FORM command. 

8.7.1.21 TEST 15 (SCOPE Loop) - LONG WRITE RANGE 

This test fills memory, one long word at a time, for the specified range. This scope loop must be run before the 
next test loop (test 16) is run. It is separated from the read and compare loop to allow looping on the read. With 
defaults turned off, the user may specify the start and maximum addresses and the background pattern. 

8.7.1.22 TEST 16 - LONG READ AND COMPARE RANGE 

This test reads and compares the data in a range of memory, one long word at a time. Test 15 must be run to 
write the background pattern before this test is run. With defaults turned off, the user may specify the start and 
maximum address, and the background pattern to expect. The test may be repeated (EVER command) to 
detect drop outs or intermittent ECC errors. 

8.7.1.23 TEST 17 - LONG WRITE, READ, COMPARE RANGE 

This test first fills memory with a known pattern. It then reads and verifies a long word, writes the long word with 
new data, reads it back and compares it to the expected data, repeating for each long word in the range. With 
defaults OFF, the user may specify the range to test. The start and maximum addresses and the background 
pattern may be controlled by the FORM command. 

8.7.1.24 TEST 18 - LONG ROTATE 

This test verifies memory one long word at a time. Refer to the description of the RORDAT test under the TEST 
command (Section 8.7.2). All parameters are controlled by the defaults, and can be changed by using the 
FORM command. 
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. This test is similar to test 18, except that random data is used. The range of memory is first filled with a random 
data pattern. The data in each location is then replaced with a new random data pattern, but the contents of the 
location is first read and compared for the first random number. The second random data pattern that is written 
is formed by rotating the previous random data pattern right one bit. The final phase is to read the data back at 
each location, over the range to be tested. The range address may be controlled by the FORM command. 

8.7.2 MEM Test Commands 

The following commands may be entered when the < mem > prompt is displayed. 

EVER 

This command is just like TEST, except that the test runs continuously until the reset button is pressed. 
ESCAPE is not sensed during the test cycle. Normal MDS test controls are in operation. 

FORM 

This command allows you to change the MEM test default parameters. The test defaults are stored in 
NVRAM to retain the test parameters. The parameters include the test size (byte, word or long word), 
whether the test is a data or an addressing test, the starting and ending memory addresses to test, and 
the data patterns to use. 

For each parameter, FORM displays the current parameter value. Some parameters toggle between 
acceptable values. Press the SPACE bar to toggle the value, then press ENTER to accept the displayed 
value. When -a parameter requires an address or data value, press the SPACE bar to enter a new value, or 
ENTER to keep the current value. After typing in a new value, press ENTER. Motor bar keys may be 
used, as follows: 

INIT 

CTl-1 
CTl-1i 
CTl-1il 
CTl-IV 

Accept the parameter (except following address or data entry). 
Begin again at the first parameter. 
Accept the remaining parameters unchanged. 
Not used. 

This command initializes the NVRAM memory test definitions to the defaults. These defaults are the same 
as those used W!i~m the memory self-tests are executed. The defaults are as follows: 

Start address 
End address 
Background pattern 
Check pattern 
Controls 

1000 hex 
(last contiguous memory location) 
OBAD2EAF hex 
12345678 hex 
ECC ON, Instruction Cache ON 

The start address is set at 1000 hex since the first 1000 locations are tested by the MDS pre-tests before 
the self-tests execute. 
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SHOW 

This command displays the MEM test default parameters, as stored in NVRAM, including the address and 
data patterns . 

. TEST 

This command executes the Rotated Or Random Data and Addressing Test (RORDAT) according to the 
default parameters specified by the FORM command. A test pass consists of 8 cycles, Each cycle writes 
data to the test range to initialize memory with the background pattern. Each location is then read and 
compared, and then replaced with the check pattern, rotated right one bit for successive locations. The 
final step of each cycle is to read the data back and verify the check pattern written throughout the test 
range. 

The eight cycles are made up of the above steps in combinations of testing from top of memory down or 
from bottom up, using a normal or inverted fill pattern, and using a normal or inverted check pattern. 
Multiple passes are executed rotating the check pattern through all bits of the test definition size. For. 
example, a long word test will do 32 passes, but the byte test will do only 8. 

8.7.3 MEM Error Reporting 

When an error occurs, MEM always outputs the error number to the LEDs as a two hex digit code. The first digit 
is a 2, indicating that the MEM module is running. The second digit is the error code itself. When the sense 
switches are set for running a single MEM test, this is the only output from the system; otherwise, output is also 
sent to the VDT. 

The error number (LED displayed hex code) are: 

21 
22 
23 
24 
25 
26 

Meaning 

Byte compare error 
Word compare error 
Long word compare error 
Double bit ECC error 
Single bit ECC error 
Level 2 interrupt - unknown source 

• Error 21-23 Memory compare error 

8-40 

These are memory compare errors. The VDT display is: 

DATA CMP ERROR 
ADDR EXP 
xxxxxxxx yy 

REC 
zz 

where xxxxxxxx is the address where the error occurred, yy is the expected data, and zz is the data 
actually received, with the data in byte, word or long word format. 
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.• Error 24 Oouble Bit EGG Error 

The VOT display is: 

Double Bit EGG Error 
NMI stat MEAR 

where NMI stat is the NMI status register, and MEAR is the Memory Error Address Register indicating the 
board where the failure occurred. 

• Error 25 Single Bit EGG Error 

The VOT display is: 

Single Bit EGG Error 
NMI stat MEAR MSR SYR 

where NMI stat is the NMI status register, MEAR is the Memory Error Address Register, MSR is the 
Memory Status Register, and SYR is the Syndrome Register. 

• Error 26 Level 2 Interrupt - unknown source 

This message is displayed if a level 2 interrupt occurs and the source of the interrupt is not a single bit 
ECC error. 

The VOT display is: 

Level 2 Interrupt - unknown source 
NMI stat MEAR MSR . SYR 

where NMI stat is the NMI status register, MEAR is the Memory Error Address Register, MSR is the 
Memory Status Register, and SYR is the Syndrome Register. 
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8.8 MMU TEST MODULE 

The MMU Test Module provides the ability to test the basic operation of the MMU. Messages are displayed on 
the VDT and as a hexadecimal code on the LED. 

The MMU Test Module only requires a MAl 3000 CMS with 1 MS of memory. Presence of a VDT is optional. 

Refer to Section 8.2.2 for instructions on starting MMU by sense switch setting. To begin MEM from the < mds > 
prompt or another test prompt, enter: 

mmu 

The test module then starts, and the < mmu > prompt is displayed. 

8.8.1 MMU Test Descriptions 

8.8.1.1 TEST 1 - WRITE/READ/COMPARE REGISTERS 

This test determines if the MMU registers are accessible and retain the values written to them. If a data value 
mismatch is detected, the test displays the register value, and the expected and actual data vatues. 

8.8.1.2 TEST 2 - WRITE/READ/COMPARE TC 

This test determines if the MMU Translation Control (TC) register is accessible and retains the value written to it. 
If a data value mismatch is detected, the test displays the expected and actual data values. 

8.8.1.3 TEST 3 - MODIFIED AND USED STATUS 

This test enables MMU address translation with a 1:1 memory map. Memory within each page of the memory 
map is accessed with reads and writes. After each memory access, the appropriate page descriptor is checked 
to verify that the modified and used status bits are set/reset as expected. Bus errors when the MMU is enabled 
or when the test memory is accessed are reported. Incorrectly set/reset status bits are reported by displaying 
the logical memory address, page descriptor address and the expected and actual status bytes. 

8.8.1.4 TEST 4 - WRITE PROTECT PAGE DESCRIPTOR 

This test enables MMU address translation with a 1:1 memory map. The page descriptor of each page within the 
memory map is modified to indicate write protection, and memory within the page is accessed with reads and 
writes. After each memory access, the test verifies that a bus error did or did not occur as expected. If the 
expected result is not detected, the memory location address is displayed. 

8.8.1.5 TEST 5 - WRITE PROTECT POINTER DESCRIPTOR 

This test enables MMU address translation with a 1:1 memory map. The pointer descriptor of a page within the 
memory map is modified to indicate write protection, and memory within the page is accessed with reads and 
writes. After the memory access, the test verifies that a bus error did or did not occur as expected. If the 
expected result is not detected, the memory location address is displayed. 
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This test enables MMU address translation with a 1: 1 memory map. A pointer descriptor is modified to have an 
'invalid type, and a memory access is attempted using that descriptor. If the expected bus error is not detected, 
the address in error is reported. 

8.8.1.7 TEST 7 - INVALID PAGE DESCRIPTOR 

This test enables MMU address translation with a 1: 1 memory map. A page descriptor is modified to have an 
invalid type, and a memory access is attempted using that descriptor. If the expected bus error is not detected, 
the address in error is reported. 

8.8.1.8 TEST 8 - UPPER LIMIT 

This test enables MMU address translation with a 1:1 memory map. A pointer descriptor is modified to have an 
upper limit, and a memory access exceeding that limit is attempted using that descriptor. If the expected bus 
error is not detected, the address in error is reported. 

8.8.1.9 TEST 9 - LOWER LIMIT 

This test enables MMU address translation with ~ 1: 1 memory map. A pointer descriptor is modified to have a 
lower limit, and a memory access exceeding that limit is attempted using that descriptor. If the expected bus 
error is not detected, the address in error is reported. 

8.8.1.10 TEST 10 - TRANSLATION 

This test writes the physical address of the long word to several pages of memory. It then enables MMU address 
translation with memory map swapping pages of memory to different addresses. The memory locations are read 
to verify that the translation has occurred, and then rewritten with the new logical address. The MMU address 
translation is disabled and the logical addresses are verified to be in the expected physical locations. When an 
address value error -is detected, the expected and actual values are displayed. 

8.8.1.11 TEST 11 - USER READ ACCESS LEVEL 

This test moves user program code into RAM and enables MMU translation. When control is passed to the user 
code, an attempt is made to read a memory location which is validated for supervisor read access only. If the 
expected bus error is not received, the error is reported. 

8.8.1.12 TEST 12 - USER WRITE ACCESS LEVEL 

This test moves user program code into RAM and enables MMU translation. When control is passed to the user 
code, an attempt is mode to write a memory location which is validated for supervisor write access only. If the 
expected bus error is not received, the error is reported. 
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8.8.1.13 TEST 13 - EARLY TERMINATION 

This test runs only when the PMMU is installed in the system. The root pointers are set to cause an early 
termination in th~ table search at the root pointer level. Various memory locations are accessed to verify that 
direct 1:1 translation is occurring properly. 

8.8.2 MMU Test Commands 

The following commands may be entered whenever the < mmu > prompt is displayed. 

CRP - Display I Alter CRP 

This command displays the current contents of the PMMU CRP (code root pointer) or MMB RP (root 
pointer) when no arguments are supplied. To set the MMB RP, one long word hexadecimal argument 
must be supplied. To set the PMMU CRP, two long word hexadecimal arguments must be supplied. 
Extreme caution must be used in setting the CRP IRP, since an incorrectly set up translation table could 
force the system into an immediate halt. 

PSR - Display PSR 

This command displays the current contents of the PMMU PSR (pmmu status register) when no 
arguments are supplied. To set the PMMU PSR, one long word hexadecimal argument must be supplied. 
This command is valid only on systems with a.PMMU installed. 

SRP - Display I Alter SRP 

This command displays the current contents of the PMMU SRP (supervisor root pointer) when no 
arguments are supplied. To set the PMMU SRP, two long word hexadecimal arguments must be supplied. 
Extreme caution must be used in setting the SRP, since an incorrectly set up translation table could force 
the system into an immediate halt. This command is valid only on systems with a PMMU installed. 

TC - Display I Alter TC 

8-44 

This command displays the current contents of the PMMU or MMB TC (translation control) register. To 
set the Te, on long word hexadecimal argument must be supplied. 
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8.8.3 MMU Test Error Reporting 

. When an error occurs, MMU always outputs the error number to the LEOs as a two hex digit code. The first digit 
is a 3, indicating that the MMU module is running. The second digit is the error code itself. When the sense 
switches are -set for running a single MMU test, this is the only output from the system; otherwise, output is also 
sent to the VOT. 

• Error 31 

This test occurs only in test 1. VOT output is: 

Register data miscompare 
Reg: nn Num: mm 
Expect: xxxxxxxx Actual: yyyyyyyy 

where nn is the register number, mm is the register number for BAO and BAC registers, xxxxxxxx is the 
expected data and yyyyyyyy is the actual data received. 

• Error 32 

This error may occur in tests 3 through 5 and 13. vor output is: 

Unexpected Address Error 
Address: xxxxxxxx 

• Error 33 

This error may occur in tests 4 through 12. vor output is: 

Not Received: Expected Address Error 
Address:xxxxxxxx 

• Error 34 

This error may occur in tests 3 through 5 and 13. vor output is: 

Unexpected Bus Error 
Address:xxxxxxxxx 

• Error 35 

This error may occur in tests 3 through 13. VOT output is: 

Enabling MMU: Unexpected Bus error 
Address:xxxxxxxx 

• Error 36 

This error may occur in tests 4 through 12. VOT output is: 

Not Received: Expected Bus Error 
Address: xxxxxxxx 
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• Error 37 

This error occurs in test 3 only. VOT output is: 

Wrong Status Byte in Page Descriptor 
Logical: xxxxxxxx Oescriptor: yyyyyyyy 
Expect: aa Actual: bb 

where aa is the expected byte value and bb is the actual byte contents of the page descriptor at address 
yyyyyyyy. 

• Error 38 

This error occurs in test 2 only. VOT output is: 

TC register miscompare 
Expect: xxxxxxxx Actual: yyyyyyyy 

• Error 39 

This error occurs in test 1 only. VOT output is: 

RP register miscompare 
Expect: xxxxxxxx Actual: yyyyyyyy 

• Error 3A 

This error may occur in tests 11 and 12. VOT output is: 

PROC argument error 
Value: nnnn 

where nnnn is the value of the argument supplied by the user task making the supervisor call. This is an 
abnormal software error in the test logic. 

• Error 38 

This error occurs in test 13 only. VDT output is: 

Memory data miscompare 
Address:xxxxxxxx 
Expect: nnnnnnnn Actual: mmmmmmmmm 

• Error 3F 

This error may occur in tests 11 and 12. VOT output is: 

User task did not start 
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The CMB Test Module provides the ability to test the basic functions of the PlfT, RTC and SCC components of 
. the CMB. Messages are displayed on the VOT and as a hexadecimal code on the LEO. 

The MMU Test Module only requires a MAl 3000 CMB. Presence of a VOT is optional. 

Refer to Section 8.2.2 for instructions on starting CMB by sense switch setting. To begin MEM from the < mds > 
prompt or another test prompt, enter: 

cmb 

The test module then starts, and the <cmb> prompt is displayed. 

When the CMB module is selected, it checks the Valid Time/Ram (VTR) bit. If power has failed to the RTC, the 
program displays the message: 

VTR bit not initially set 
use SET_TIME command to start clock before running rtc tests. 

8.9.1 CMB Test Descriptions 

8.9.1.1 TEST 1 - PI/T REGISTER WRITE/READ 

This test writes data to selected registers and reads it back to test the ability of each register to store data and 
pass data back to the CPU. Each register is first written with 55 hex, and then read to verify the data. When each 
register has been so checked, another pass is completed using inverted 55 hex data. 

8.9.1.2 TEST 2 - PI/T REGISTER ADDRESSING 

This test writes, reads and compares each selected register with the least significant 8 bits of its own address. All 
registers are written to, and then all are read and compared. This verifies the ability to uniquely address each 
PlfT write/read register. Failures in the address selection causes one register to be overwritten with the address 
of another. The inverted address is used on the second and subsequent passes. 

8.9.1.3 TEST 3 - PI/T TIMER INTERRUPT 

This test determines whether the PI fT autovector for timer interrupt works correctly. The 68020 interrupt mask is 
set to level 0 and PlfT Counter Autovectored Interrupt is generated by loading the timer with a precount of 
000001 hex. The counter is then enabled to count down to 00000000. The test verifies that the interrupt 
occurred, and checks for correct timer status. 

8.9.1.4 TEST 4 - RTC RAM WRITE/READ 

This test writes and reads data to the fifty bytes of user RAM on the RTC chip to test the ability of each to store 
and pass data back to the CPU. The test writes 55 hex to the first byte, then reads it back and verifies the data. 
This is repeated for each byte of user ram. The test is then repeated using inverted AA hex data. 
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8.9.1.5 TEST 5 - RTC RAM ADDRESS 

This test writes, reads and verifies each of the fifty bytes of user RAM on the RTC chip, using the least significant 
8 bits of a byte address as the data for that address. This verifies the ability to uniquely address each RTC user 
byte as a unique-location. Failures in the address selection cause one location to be overwritten with the 
address of another. The inverted address is used on the second and subsequent passes. 

8.9.1.6 TEST 6 - RTC STATUS 

This test checks the normal running status of the RTC. First the VTR bit in RTC register D is verified to be set. 
Then the UIP bit in register A is checked to see that it functions, by switching from ON to OFF and from OFF to 
ON. 

8.9.1.7 TEST 7 - RTC DISPLAY TIME 

This test reads the status to get the current time and calendar of the RTC, and displays the time, day and date. 

8.9.1.8 TEST 8 - RTC ALARM STATUS 

This test determines whether the RTC alarm functions correctly. The current alarm values are saved and a "don't 
care" condition is insert~d as alarm values. The alarlT' is checked after the next RTC update. 

8.9.1.9 TEST 9 - SCC READ ONE REGISTER 

This test allows scoping a read of one SCC register of one channel. The default is register 0 of channel B. If 
defaults are OFF, the channel and register to be scoped can be specified. 

8.9.1.10 TEST A - SCC WRITE ONE REGISTER 

This test allows scoping a write to one SC register of one channel.. The default is register 0 of channel B with 
data of 00 hex. If defaults are OFF, the channel, register and data can be specified. 

8.9.1.11 TEST B - SCC READ ALL REGISTERS 

This test allows scoping reads of all SCC registers on one channel. The default is channel B. If defaults are OFF, 
the channel to be scoped can be specified. 

8.9.1.12 TEST C - SCC WRITE ALL REGISTERS 

This test allows scoping writes of all SCC registers on one channel. The default is channel B with data of 00 hex. 
If defaults are OFF, the channel and data can be specified. 
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. This is a manual intervention test. The test sets up a see channel for internal loopback mode. Then characters 
are transmitt~d and, if successful, received. The data received is verified against what was sent. The default is to 
test channel B. If defaults are OFF, the channel can be specified. 

8.9.1.14 TEST E - see TX 55 HEX ON DATA PINS 

This is a manual intervention test. The test checks the ability to transmit to the data pins of a SCC channel. The 
default is channel B. If defaults are OFF, the channel to use can be selected. A 55 hex is always written to the 
ports. 

8.9.1.15 TEST F - see TX 55 HEX WITH INTERRUPTS 

This is a manual intervention test. The test checks the occurrence of a transmit buffer empty interrupt after a 
character is sent. The channel is set up to transmit interrupts and to give a vector during interrupt service. 
Checks are made for an interrupt occurring, the transmit buffer empty bit set and transmit interrupt pending. The 
default is channel B. If defaults are OFF, the channel can be specified. 

8.9.1.16 TEST 10 - sec ECHO PORT 

This test echoes data from input to the port selected. The default is channel B. If defaults are OFF, the channel 
can be specified. 

8.9.2 CMB Test Commands 

The following commands can be entered whenever the <cmb> prompt is displayed. 

SET - Set/Start RTC 

This command sets and starts the RTC chip. The user is prompted for the information required. The first 
prompt asks for the enable byte. Press ENTER for the default value· (81 hex) which selects decimal, 12-
hour mode with daylight savings. The next prompt asks for the control byte. Press ENTER for the default 
value (20 hex) which is the standard value for the clock divider entry. The remaining prompts ask for the 
day of the week, the month, the date, year, hour, minutes and seconds. In 12-hour mode, enter 01 
through 12 for AM times, and 81 through 92 for PM times. 
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8.9.3 eMB Test Error Reporting 

When an error occurs, CMS always outputs the error number to the LEOs as a two hex digit code. The first digit 
is a 4, indicating that the eMS module is running. The second digit is the error code itself. When the sense 
switches are set for running a single CMS test, this is the only output from the system; otherwise, output is also 
sent to the VDT. 

• Error 41 

This error occurs in test 1 only. VOT display is: 

PIT Reg. Data Miscompare 
PIT Ref EXP REC 
addr xxh yyh 

where addr is the register address, xx is the expected data and yy is the data actually received. 

• Error 42 

This error occurs in test 2 only. VOT display is: 

PIT Unique Address 
ADDRESS EXP 
addr xxh 

REC 
yyh 

where addr is the register address, xx is the expected data and yy is the data actually received. 

• Error 43 

This error occurs in test 3 only. VDT display is: 

PIT Timer Interrupt Did Not Occur 

or 

Sad PIT Int. status: xxh 

where xx is the status of TSR in hexadecimal. 

• Error 44 

This error may occur in tests 4 and 5. VDT display is: 

RTC RAM Error at ADDR: addr 
EXP REC 
xxh yyh 

where addr is the register address, xx is the expected data and yy is the data actually received. 
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• Error 45 

This error occurs in test 6 only. VDT display is: 

RTC- Power Failure 

• Error 46 

This error may occur in tests 6 through 8. VDT display is: 

RTC Update Failure 

• Error 47 

This error occurs in test 8 only. VDT display is: 

RTC Alarm Failure 

• Error 48 

This error occurs in test D only. VDT display is: 

Timed Out Waiting for RX Available 

• Error 49 

This error occurs in test D only. VDT display is: 

TX Char Not Equal to RX Char 
TX Char RX Char 
xxh yyh 

SCC Base 
addr 

Micro Diagnostics System 
eMS Test Module 

where addr is the SCC channel base address, xx is the character transmitted and yy is the character 
received. 

• Error 4A 

This error occurs in test F only. VDT display is: 

No TX Interrupt - Channel Base Addr: addr 

where addr is the SCC channel base address. 

• Error 4B 

This error occurs in test F only. VDT display is: 

TX Int Pending Not Set - Channel Base Addr: addr 

where addr is the SCC channel base address. 
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•. Error 4C 

This error occurs in test F only. VDT display is: 

. TX Buffer Empty Not Set - Channel Base Addr: addr 

where addr is the SCC channel base address. 
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8.10 WDe TEST MODULE 

. The WOC Test Module provides test and scope loops for the EBUS. 

The WOC Test Module requires a MAl 2500j3000j4000 CMB with at least one memory board, at least one WDC 
board and a disk drive attached as unit O. The disk drive must be formatted, and may be a system disk with the 
O.S installed. Presence of a VOT is optional. 

Refer to Section 8.2.2 for instructions on starting WOC by sense switch setting. To begin MEM from the < mds > 
prompt or another test prompt, enter: 

wdc 

The test module then starts, and the <wdc> prompt is displayed. 

When the WOC module is selected, it sizes for the number of controllers present. The default is to test all 
controllers present. With defaults turned OFF, the user can specify which controllers to test. 

8.10.1 Data Protection 

The WOC tests are designed to preserve data on the disk drive. Only functions which do not cause writes to disk 
are executed when the test is in the default mode of operation. 

The last two tests perform writes to disk, but are executed only if manual intervention mode is selected, using the 
MAN command (refer to Section 8.3.4). These tests are never executed during the power on self-test. If MDS is 
in manual intervention mode and one of these tests is selected to run, the test pauses before execution and asks 
you if you wish to continue: 

Continue: (lyes"jCR) 

You must enter yes to continue with the test; anything else causes the write operation to be skipped. 
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8.10.2 WDe Test Descriptions 

The woe Test Module consists of a number of tests and scope loops. Some of the low numbered loops are not 
tests, but are provided for scoping only. Generally the low level tests do not require the disk drive, but only the 
controller. -

When more than one controller board is found in the system, the test and scope loops will do the operation on all 
boards found, by default. If defaults are turned OFF, you are asked which controllers to test, and you may 
specify a single controller. 

A listing of the data patterns used in these tests is provided in Section 8.9.4. 

8.10.2.1 TEST 1 - WOC WRITE VECTOR REGISTER 

This is a scope loop, and allows scoping the writing of the vector register on the woe controller to test EBUS 
write cycles. The default data is 75 hex, and is shifted left one bit for each successive write to the first and other 
controllers. This changes the data for each loop, returning to 75 for the eighth loop. If defaults are OFF, the 
controller(s) to test and the data can be specified. 

8.10.2.2 TEST 2 - WOC READ VECTOR REGISTER 

This is a scope loop, and allows scoping the reading ,of the vector register on the woe controller to test the 
EBUS read cycles. The data read is placed in 02. If defaults are OFF, the controller(s) to test can be specified. 

8.10.2.3 TEST 3 - WOC READ AND COMPARE VECTOR REGISTER 

This is a scope loop, and allows scoping the writing and reading of the vector register on the woe controller. 
The data is compared on each loop. This tests the EBUS ability to transfer byte data across the EBUS. The 
default data is 01 hex, and is rotated one bit left for each loop. The data is written to the register twice, and then 
read back once for each loop. If defaults are OFF, the data and the controller(s) to test can be specified. If 
alternate data is specified, it is not modified (rotated) for successive loops. 

8.10.2.4 TEST 4 - WRITE THE CONTROL REGISTER 

This is a scope loop, and allows scoping the writing of the control register on the woe controller. The default 
data is 01 hex, and is rotated each loop. Only the 4 least significant bits are used. If defaults are OFF, the 
controller(s) to test and the test data can be specified. 

NOTE 

The reset line is activated during this test, and may cause the controller to enter a bad state. 
After running this test, issue the reset command to reset the controller (refer to Section 8.3.5). 

8.10.2.5 TEST 5 - READ THE CONTROL REGISTER 

This is a scope loop, and allows scoping the reading of the woe control register and the EBUS byte read cycle. 
The data read is placed in 02. If defaults are OFF, the controller(s) to test can be specified. 
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TEST 6 - WDC WRITE, READ AND COMPARE CONTROL REGISTER 

This test tests the WDC control register and allows scoping the write and read cycles of the EBUS. The data is 
. compared in each loop. The default data written is 01 hex, rotated for each loop. Only bits 1,2 and 3 are tested. 
The data is written to the register twice and read once. If defaults are OFF, the data and controller(s) to test can 
be specified. If data is specified, it is not rotated for successive writes. 

8.10.2.7 TEST 7 - WDC WRITE THE DATA REGISTER 

This is a scope loop, and allows scoping the writing of the WDC data register. The scope loop can be used to 
scope write cycles of the EBUS. Default data is 75 hex, and is rotated for each loop. If defaults are OFF, the 
data and the controller(s) to test can be specified. 

8.10.2.8 TEST 8 - WOC READ DATA REGISTER 

This is a scope loop, and allows scoping the reading of the WDC data register. The data read is placed in 02. If 
defaults are OFF, the controller(s) to test can be specified. 

8.10.2.9 TEST 9 - WOC WRITE, READ AND COMPARE DATA REGISTER 

This test checks the WDC data paths. The test writes the output register twice, reads the input data register 
once, and compares the data for each loop. This test can be used to scope the EBUS byte write and read 
cycles. Default data is 01 hex, and is rotated for each loop. All eight bits are used. If defaults are OFF, the data 
and controller(s) to test can be specified. If the data is specified, it is not rotated. 

8.10.2.10 TEST A - WOC WRITE THE LONG WORD DMA REGISTER 

This is a scope loop, and writes to the WDC DMA register. Three bytes are written to the register, one byte at a 
time. Default data is 10000 hex, the address of the register, inverted and shifted right one bit. If defaults are OFF, 
you can specify the data and the controller(s) to test. 

8.10.2.11 TEST B - WOC RESET CONTROLLER, CHECK NULL STATUS 

This test sends the Clear Controller command to cause a null status. The test sets the clear controller bit and 
checks to see that it is set. It then initializes the sequencer by writing the output register and reading the input 
register twice, and checking for a 00 hex status, indicating the reset and status feedback work correctly. If 
defaults are OFF, you can specify the controller(s) to test. 
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8.10.2.12 TEST e -woe SELECT 

This test verifies that issuing the Select command causes the woe to return Busy and Command Phase status. 
The"test first initializes the controller by clearing the controller, and then selects the controller and tests for 
selected status. -

Following this test, the controller is in command mode, waiting for a command. When the test is executed in a 
loop, the reset before select causes the command mode to be aborted. When the test completes normally, or 
after an "escape", the controller remains in command mode. 

If defaults are OFF, the user may specify the controller(s) to test. 

8.10.2.13 TEST 0 • woe TEST MODE OMA 

The test verifies correct function of the "DMA logic by forcing the sequencer to do a DMA cycle without involving 
the disk interface or handshake. 512 bytes are read by the DMA logic. For each byte, the data accessed by 
DMA is compared with the expected data. The test displays all bus errors detected as well as any compare 
errors if the DMA logic fails to access the correct data. 

Default data is a decrementing data pattern. The default address is 10000 hex. If defaults are OFF, the user may 
specify the memory address and the controller(s) to test. 

. 
8.10.2.14 TEST E • woe OMA Bus ERROR 

This test checks the controller's ability to indicate a bus error condition in its status byte when doing a test mode 
DMA transfer while bus master. It also checks that the bus error clear command clears the bus error status bit. 
If defaults are OFF, the user may specify the controller(s) to test. 

8.10.2.15 TEST F • woe Bus ERROR INTERRUPT DETECT 

This test checks the controller's ability to indicate a bus error condition in its status byte when doing a test mode 
DMA transfer while bus -master. It also checks that the bus error clear command clears the bus error status bit, 
and that the bus error caused a vectored interrupt. If defaults are OFF, the user may specify the controller(s) to 
test. 

8.10.2.16 TEST 10 - woe SASI HANDSHAKE 

This test checks that the controller passes through all the SASI handshake phases of the sense command with 
no timeouts. This test uses the WDC driver and sends a complete WDC command. If defaults are OFF, the user 
may specify the controller(s) to test. 

8.10.2.17 TEST 11 • woe UNIT STATUS 

This test determines the status of the attached unit 0 disk drives. The test issues the Unit Status command, and 
verifies that drive 0 is ready and that the controller handshake works. This test checks all unit 0 drives in the 
system. If unit 0 is not ready, the test fails. If defaults are OFF, the user may specify the controller(s) and 
attached unit 0 drives to test. 
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TEST 12 - WDC WRITE, READ AND COMPARE SECTOR BUFFER IN NON-DMA 

. This test checks the woe sector buffer without involving the woe OMA logic. It is intended to be used with tests 
13 and 14 to determine if the OMA logic is functioning correctly or if a timing problem exists in a OMA data 
transfer. The test transfers data to and from the woe sector buffer by directly transferring data between the 
woe input and output registers. If defaults are OFF, the user may specify the data to be written and expected 
for the comparison by specifying the data type (default is type A), and the contro"er(s) to test. 

8.10.2.19 TEST 13 -WDC WRITE SECTOR RAM IN DMA 

This test issues the Write Sector Buffer command to transfer data to the woe sector buffer. The test verifies that 
the normal OMA read cycles work on the EBUS and that the woe can transfer data in OMA. The success of the 
OMA transfer is tested by test 14, which reads and compares the data. The test requires that the disk drive is 
attached and ready. . 

The default data is type A, incrementing word pattern, 1024 bytes in length. If defaults are OFF, the user may 
specify any data type and the contro"er(s) to test. 

8.10.2.20 TEST 14 - WDC READ AND COMPARE SECTOR BUFFER DATA IN DMA 

This test checks the ability of the sector buffer to transfer data, and that the data is the same as the expected 
data. It also is a check that the OMA EBUS write cycle works. The data expected is the data written by test 13. If 
defaults are OFF, the user may specify the expected data type and the controller(s) to test. 

8.10.2.21 TEST 15 - WDC WRITE, READ AND COMPARE SECTOR BUFFER DATA IN DMA 

This test checks the ability of the OMA logic to transfer data to and from the sector buffer, and that the data read 
is the same as the data written. When looping is enabled, the data pattern is changed for each loop. The test 
begins by writing data pattern A, the incrementing word data pattern. If defaults are OFF, the user may specify 
the data type to be written and expected and the controller(s) to test. 

8.10.2.22 TEST 16 - WDC DISK RECALIBRATE 

This test checks the ability of the drive to execute the recalibrate command, and that the correct status is 
indicated by the disk drive and controller. The test recalibrates the heads on unit 0 of the first controller. The test 
does not check all controllers. If defaults are OFF, the user may specify the controller and unit 0 to test. 

8.10.2.23 TEST 17 - WDC DISK READS IN DMA 

This test checks that the controller can read the disk with no controller detected errors. The test reads logical 
block 17, then logical block AOOO hex, to cause implied seeks before each 16 block read. The test performs disk 
reads on unit 0 of the first controller found. If defaults are OFF, the user may specify the controller and unit 0 to 
test. 

Failing this test may indicate that the disk drive is not formatted or is otherwise failing. 

M6204C 8-57 



Micro Diagnostics System 
Winchester Disk Test Module 

8.10.2.24 TEST 18 - WDC RANDOM SEEKS 

This test performs random seeks on unit 0 of the first controller found. If defaults are OFF, the user may specify 
the controller and unit 0 to test. 

8.10.2.25 TEST 19 - WDC DISK WRITE, READ AND COMPARE DATA 

This is a manual intervention·test. -You must confirm running the test before it is executed. The test performs 
writes to disk, and is destructive of data. 

This is a disk data reliability test. The test begins by writing. then reading and comparing the incrementing word 
data pattern (type A). Succeeding loops use the next data type. until all data types have been used. If defaults 
are OFF, the user may specify the data type to use, or enter his own data. If the user specifies the data pattern, 
the pattern remains the same through succeeding loops. The controller and unit 0 may also be selected. 

8.10.2.26 TEST 1A - WDC RANDOM READ, WRITE-READ-COMPARE 

This is a manual intervention test. You must confirm running the test before it is executed. The test performs 
writes to disk, and is destructive of data. 

This test checks the controller's ability to execute random seeks and to maintain data reliability using different 
data patterns. The test first reads the data at a locati9n, then writes a pattern, reads it back and verifies the data. 
18 sectors per transfer are used to force head transition, and in some cases cylinder boundary changes. The 
test performs 50 loops, causing 50 random seeks and data transitions. . 

If defaults are OFF, the user may select a data pattern, which is then not changed during successive loops. The 
controller and unit 0 to test may also be specified. 

8.10.3 woe Test Error Reporting 

8.10.3.1 ERROR CODES 

When an error occurs, woe always outputs the.error number to the LEOs as a two hex digit code. The first digit 
is a 5, indicating that the woe module is running. The second digit is the error code itself. When the sense 
switches are set for running a single woe test, this is the only output from the system; otherwise, output is also 
sent to the VOT. 

• Error 51 

8-58 

This error displays the message: 

Bad woe status after reset issued 
Status: xx 

where xx is the controller status. 
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• Error 52 

This error displays the message: 

Bad ·woc status after Select 
Status: xx 

where xx is the controller status. 

• Error 53 

This error displays the message: 

WOC reg miscompare 
EXP REG Wrt addr 
xx yy CxOOOn 

Read addr 
CxOOOn 

where xx is the expected data, yy is the actual data read and CxOOOn is the controller register used. 

• Error 54 

This error displays the message: 

WOC bus error detected 

It indicates that an unexpected bus error occurred while the woe was bus master. The bus error is 
indicated in the WOC status register. 

• Error 55 

This error displays the message: 

Test OMA data compared error 
EXP REC 
xx yy 

where xx is the data expected and yy is the data actually received. 

• Error 56 

This error displays the message: 

Forced OMA bus error did not occur 
Status: xx 

where xx is the contents of the WOC status register. 

This message indicates that a DMA register was loaded with an address that should have caused a bus 
error during a OMA transfer, but the error did not occur. 
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• Error 57 

This error displays the message: 

woe bus error status did not reset 
Status: xx 

where xx is the contents of the woe status register. 

• Error 58 

This error displays the message: 

No woe interrupt from forced woe bus error 

This message indicates that a OMA register was loaded with an address that should have caused a bus 
error during a OMA transfer, but the interrupt was not sent. 

• Error 59 

This error displays the message: 

Bad OOB status: xx 

where xx is the OOB status, as described in Section 8.10.3.3. 

• Error 5A 

This error displays the message: 

woe detected error 
Ending status: xx 

where xx is the woe SASI ending status, as described in Section 8.10.3.4. 

• Error 5B 

This error displays the message: 

woe Status Handshake timeout 

This message indicates that a timeout occurred while waiting for a normal status phase of the SASI bus. 
This can occur for the command phase, status phase (command complete), message or bus free phase. 
Any timeout in the handshake will result in this error. 

• Error 5e 

8-60 

This error displays the message: 

woe Message Byte Non-Zero 

This message indicates that the actual message byte received from the woe during the message phase 
was non-zero, but should have been zero. 
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This error displays the message: 

woe OMA Write jRead Error 
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This message indicates that the check condition in the ending status occurred during a OMA write or read 
operation. 

• Error 5E 

This error displays the message: 

woe Stuck Busy 

This message indicates that the ending status from a woe command remained busy after retrying the 
operation. 

• Error 5F 

This error displays the message: 

Buffer Miscompare 

This message indicates that the data in the buffers used in main memory to compare data transferred to 
and from the woe controller is not the same. Use the MDS "type" command to display the buffer content. 
The read buffer is in memory location 200000 hex, and the write buffer is in 100000 hex. 

8.10.3.2 ERROR MESSAGES 

The following messages may be displayed on the system console. 

• No board found to test. 

This message is displayed if the sizing routine found no controller boards when the woe module is called. 

• woe intr. svc. routine hung! 

This message is displayed by the interrupt service routine when the woe interrupt will not clear. 
Attempting to do a RTE instruction in the interrupt service routine caused the routine to be called again. 
The message is displayed after the service routine is called 128 times. 

• Sense: ss bb bb bb 

This message displays the sense information from the sense command in response to the check 
condition. In the data, ss is the woe detected error code, and bb are the bytes that define the disk block 
involved in the error. 
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• WARNING: This test WILL write on the disk 
Continue? ("yesll /CR): 

This message is displayed before executing a test that writes to the disk (tests 19 and 1 A). These tests run 
only if MDS is in manual mode, invoked by the MAN command. To continue with the test, enter lIyesll

• Any 
other response terminates the test. 

8.10.3.3 DEVICE ORDER BLOCK (DOB) STATUS 

Some error messages displayed by the WDC test module include the DaB status of the driver. The DaB is 
generic, and is used by other devices also. The codes are shown in Table 8-5. 

BIT 

7 

6 

5 

4 

3 

2 

1 

o 
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Table 8-5. DOB Status Codes 

MEANING 

Error. An error was detected by the driver, the meaning of which is in the other status 
buts. The operation was not performed. 

Format Error. The DaB for the device is formed incorrectly. The DaB is generated by 
the program, and so' reflects a program error. 

Fatal Device Error. The error, as defined by the other status words, is an error the driver 
cannot recover from. 

Init Error. The driver call to initialize the driver and the device resulted in an I/O error. 
The device cannot be used. 

Bad Unit. The DaB defines an invalid unit. 

Bad Operation. The DaB defines an invalid operation from the device indicated. 

DCB Format Error. The Device Control Block created for the device is formed 
incorrectly. This is usually a program error. 

DCB Transfer Error. The driver detected an error transferring the DCB to the device. 
This is an I/O error. 
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Some error messages indicate the WOC ending status when the controller detects an error. The ending status is 
the SASI status, as it is used by the WOC controller. The normal ending status is 02 hex, indicating a unit check 
condition. The codes are shown in Table 8-6. 

Table 8-6. WOC Ending Status Codes 

BIT MEANING 

7-4 Reserved (not used) 

3 Unit Busy 

2 Equal (set when a search is Equal) 

1 Check (The sense bytes define the error) 

o Reserved (not used) 

8.10.3.5 WDe STATUS 

The WDC controller status is displayed by most WDC tests. The status byte indicates normal handshaking status 
during SASI operations, as well as controller errors. The codes are shown in Table 8-7. 

BIT 

7 

6 

5 

4 

3 

2 

1 

o 
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Table 8-7. WOC Status Codes 

MEANING 

CMB. The controller is in the command, status or message phase. 

BUSY. The SASI bus is busy. 

MSG. The controller is in the message phase .. 

RESET. The controller is in the reset state. This status is normally present when the soft 
reset command is issued by the program. 

INPUT. The input data register is full. This is normal for the status, message and data 
transfer phases. 

COMMAND COMPLETE. The operation is complete and at the beginning of the status 
phase. The ending status is available when bit 3 comes on. 

OUTPUT. The output data register is empty. The controller is ready for data or 
command. 

BUS ERROR. The controller detected a bus error while it was bus master. 
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8.10.4 woe Disk Data Patterns 

The WDC tests use 16 standard data patterns. The user can select these patterns when defaults are turned OFF. 

The data patterns are described in Table 8-8. 

Table 8-8. WDC Test Data Patterns 

TYPE DESCRIPTION DATA WORDS 

0 All zeros 0000 0000 0000 0000 0000 

1 All ones FFFF FFFF FFFF FFFF FFFF 

2 Floating 0 FFFE FFFD FFFB FFF7 FFEF 

3 Floating 1 0001 0002 0004 0008 0010 

4 Random F946 EA89 1200 32AO OOFF 

5 All fives 5555 5555 5555 5555 5555 

6 Di-bit eeee eeee eeee eeee eeee 
7 Tri-bit E38E 38E3 8E38 E38E 38E3 

8 Quad-bit FOFO FOFO FOFO FOFO FOFO 

9 Zero di-bit 6DB6 DB6D B6DB 6086 DB6D 

A Incrementing 0001 0002 0003 0004 0005 

B Zero quad-bit 7777 7777 7777 7777 7777 

C Zero quad-bit 7BDE F7BD EF7B DEF7 BDEF 

D One di-zerq 9249 2492 4924 9249 2492 

E One tri-zero 8888 8888 8888 8888 8888 

F One quad-zero 8421 0842 1084 2108 4210 

10 Increase freq FFOO FE03 F03E OFOE 32AA 

11 Decrease freq FEAA 6663 8E38 7878 783F 

12 Jitter 9659 6596 5965 9659 6596 

13 Worst Case 1 0936 4DB6 4ED9 364D 864E 

14 Worst Case 2 6086 DBOF 6DB6 DBOF 6DB6 

15 Worst Case 3 DADA CAS8 C2FE DADA CA58 

8-64 M6204C 



Micro Diagnostics System 
Cache Test Module 

8.11 INSTRUCTION/DATA CACHE TEST MODULE «CACHE» 

The Cache Test Module provides thirteen scope loops to progressively test the functionality of the CMB Cache . 
. For diagnostic purposes, the cache consists of aKB of high speed memory, divided into two sets of 4(3 (1 K 
long words) each. Each addressable location of this memory has its own associated Tag Word for aetermining 
whether a given data value is correct or not. 

The configuration of the CMB Cache is controlled through ten write registers: 

READ 

WRITE 

DATA 

INSTRUCTION 

TAGTEST 

DCTEST 

INHIBIT LVL3 

FORCE SET 0 

CACHE FLUSH 

CACHE INHIBIT 

Enables/disables the cache from storing data. 

Enables/disables the cache from outputting data. 

Enables/Disables the cache to consider data operands only. 

Enables/disables the cache to consider instruction operands only. 

Forces the cache to set the associated tag word parity error of the data operated 
on. 

Forces the cache to set the associated data word parity error of the data operated 
on. 

Enables the cache.to send a level 3 interrupt to the CPU. This is used to signal a 
CMB Cache parity error. 

Forces the CMB Cache to use set 0 only. 

Clears the CMB Cache memory. 

Enables the CMB Cache following a parity error. 

8.11.1 Cache Test Descriptions 

8.11.1.1 TEST 1 - CACHE DATA TEST 

This test checks the ability of the cache to detect data errors between the cache and memory. The test flushes 
the cache and then configures caching for data operands, enables reads and writes, and forces a set O. It then 
writes 1 K long words to, and reads them from memory, thus loading the data into the cache. The reads and 
writes to the cache are then disabled, and another 1 K long words with different data values are written to the 
same location, so the cache contains one data pattern and the memory buffer has another, both with the same 
addresses. Cache reads and writes are re-enabled, and the 1 K long words are read from the data buffer. If the 
values received are either the second pattern or an unrecognized pattern, an error is reported as occurring while 
caching data. 
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8.11.1.2 TEST 2 - CACHE INSTRUCTION TEST 

This test checks the ability of the cache to cache instruction operands only. The test flushes the cache and then 
configures caching for data operands, enables reads and writes, and forces a set O. A subroutine which sets all 
the CPU data registers is loaded to a specific location in memory. The reads and writes on the cache are then 
disabled, and another subroutine, identical to the first except that it clears the CPU data registers rather than 
setting them. When the subroutine is executed, whether it is run from the cache or from memory can be 
determined by checking the values in the data registers. If they are not set, then an error has occurred. 

8.11.1.3 TEST 3 - DUAL SET CACHE TEST 

This test uses two data buffers of 1 K long words each. The test configures the cache by first flushing it, enabling 
data operands only and enabling reads and writes. It then writes two different data patterns in the data buffers. 
The buffers are then cached, the first in set 0 and the second in set 1. Reads and writes are then disabled, and 
two new data patterns are written to the buffers. The test then re-enables reads and writes, and reads data from 
both buffers. The test reports errors if the data received is not the expected data. 

8.11.1.4 TEST 4 - LEAST RECENTLY USED TEST 

This test checks the cache's Least Recently Used replacement logic. The test writes data to three data buffers 
and then caches the data. The first buffer is cached to set 0, the second to set 1, and the third, because of the 
least recently used algorithm, should be cached to set O. The three buffers are then written with new data, so 
there are now five data patterns (three in memory and two in cache). With cache reads enabled, each of the data 
buffers is read. From the first data buffer data should come from memory, and from the second and third data 
should come from cache. Any discrepancies are reported as errors. 

8.11.1.5 TEST 5 - READ /WRITE ENABLE TEST 

This test verifies that the cache is read only when reads from cache are enabled, and is written only when writes 
to cache are enabled. A data pattern is first written to a data buffer with cache writes enabled, and so is cached. 
Reads and writes are then disabled, and another pattern is written to the data buffer. Reads and writes are re­
enabled, and the data buffer is read and checked to come from the cache. Again the cache is disabled and the 
data buffer is read, this time checked that it is the data in memory. Reads are enabled again and the buffer read 
to make sure the data still comes from cache. Then, with writes disabled, new data is written to the buffer, reread 
and checked to still come from cache (reads are still disabled). Reads are lIlen disabled, and the buffer is read 
and checked to come from memory. Errors at any point are reported. 

8.11.1.6 TEST 6 - INJECT TAG WORD PARITY ERROR TEST 

This test verifies proper operation of the Tag Word Parity Bit setting logic, and proper operation when a set parity 
bit is encountered. During test setup. a level 3 interrupt vector processing routine is provided. When the data 
buffer is first written and cached, it is written with the TAGTEST bit set. Writes to cache are then disabled and a 
new pattern is written to the buffer. Reads and writes are then re-enabled and the cache is enabled to send a 
level 3 interrupt. The data buffer is then read, causing a Tag Word Parity error interrupt to occur. If the signal is 
not received from the inter~upt routine. an error is reported. 

8.11.1.7 TEST 7 -INJECT DATA WORD PARITY ERROR TEST 

This test is identical to test 6, except that the DCTEST bit is set in place of the T AGTEST bit. 
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This test repeats the checks performed in tests 6 and 7, except that level 3 interrupts are disabled. The test 
reports an err_or if it received an interrupt. 

8.11.1.9 TEST 9 - CACHE DMA WRITE-HIT REPLACE TEST 

This test checks that data is properly cached when a DMA write-hit occurs. A write-hit occurs when the cache 
updates the data for a valid address that it already contains. A DMA device is initialized with a 1 KB data pattern. 
With cache reads and writes enabled, a data buffer is then written with a second data pattern. The DMA device is 
instructed to transfer its data to the buffer, causing a wr.ite-hit and updating the cache with the first data pattern. 
Writes are then disabled, and a third data pattern is written to the buffer. With reads enabled, the test verifies that 
the first data pattern is in the cache. 

8.11.1.10 TEST 10 - CACHE DMA WRITE-MISS REPLACE TEST 

This test checks that data is properly cached when a DMA write-miss occurs. A write-miss occurs when a data 
operand is active on the bus with an address which has not previously been cached, and so the cache should 
not be updated. A DMA device is initialized with a data pattern. With cache reads and writes enabled. the DMA 
device is commanded to transfer its data to a data buffer. Cache reads and writes are then disabled, and a 
second data pattern is written to the buffer. The buffer should now contain the second pattern, but the cache 
should not contain either the first or second patt~rns. Reads are then enabled, and the cache is checked to 
make sure that it did not update during the write-miss. If the first pattern is found in the cache, the error is 
reported. . 

8.11.1.11 TEST 11 - CACHE DMA-MATCH TEST 

This test verifies that eh CMB Cache does not update when a Match-Read occurs. A match-read occurs when a 
DMA device is written with data addressed at the same address as data in the cache. With cache writes enabled, 
the test writes a 1 KB data pattern to the data buffer and so to the cache. Reads and writes are then disabled, 
and a second pattern is written to the buffer. Reads and writes are re-enabled, and the DMA device is written to 
from the data buffer. Cache reads and writes are again disabled, and the DMA device writes to a second data 
buffer. The second buffer is checked to contain the second data pattern. If it contains the first, an error is 
reported. 

8.11.1.12 TEST 12 - RETRY CACHE DISABLED TEST 

This test verifies the CMS Cache does a retry when it encounters a parity error. A 1 K long word data pattern is 
written to a buffer with the TAGTEST bit on, thus caching the first data pattern with parity errors. Reads and 
writes are then disabled and a second data pattern is written to the data buffer. Reads and Writes are then re­
enabled and the data buffer is read. The cache gets a read-hit, but because the T AGTEST forces the parity bit 
on, the cache execute the parity error routine. Level 3 interrupts are disabled for this test, so the cache should 
perform a retry, causing the data to be read from memory rather than cache. If the data is the first data pattern, 
i.e .. from the cache, an error is reported. 
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8.11.1.13 TEST 13 - CACHE FLUSH TEST 

This routine verifies that the CMS cache is cleared when it is flushed. A data pattern is written to a buffer with 
cache reads and writes enabled, so the cache is written. Reads and writes are then disabled, and a second data 
pattern is written to the data buffer. The cache is flushed, and then reads and writes are re-enabled. The d.ata 

. buffer is then read, and the second data pattern is verified. If the first data pattern was read, then the cache was 
not flushed and the error is reported. 

8.11.2 Cache Test Error Reporting 

Errors reported by the Cache Test Module are of two types. Type 1 errors occur during the test setup phase, 
making it impossible for the test to proceed. Type 2 errors are data compare errors, indicating that the test ran 
but the cache function failed the test. 

When an error occurs, CACHE always outputs the error number to the LEOs as a two hex digit code. The first 
digit is a 6, indicating that the CACHE module is running. The second digit is the error code itself. When the· 
sense switches are set for running a single CACHE test, this is the only output from the system; otherwise, output 
is also sent to the VDT. 

• Error 61 

This error occurs in test 1, Cache Data Test. The VDT displays one of the following messages: 

Cache Data: Data not being cached /Ioaded into mem correctly 

This indicates a type 1 error, that the cache data buffer is not reading or writing the data pattern correctly. 

Cache Data: Exp: 1A1A1A1A Rec: xxxxxxxx Word:XXX 

This indicates a type 2 error, that the cache either did not cache the data pattern correctly or did not get a 
correct read-hit. 

• Error 62 

8-68 

This error occurs in test 2, Cache Instruction Test, and is a type 2 error. The VDT displays the following 
message: 

Cache Instruction: Reg Expected 
OX FFFFFFFF 

Received 
XXXXXXXX 

This error occurs if the cache either did not cache the subroutine correctly or did not get correct read-hits 
on the instruction fetches. 
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This error occurs in test 3,. Dual Set Cache Test, and is a type 2 error. The VOT displays the following 
message: 

OSC OSC1: Exp: 1 A 1 A 1 A 1 A Rec:XXXXXXXX 
OSC2: Exp:2A2A2A2A Rec:YYYYYYVY Wrd:ZZZ 

This error occurs if the cache did not cache the correct data value into the correct set. The message 
indicates the set in which the error occurred. 

• Error 64 

This error occurs in test 4, Least Recently Used Test, and is a type 2 error. The VOT displays the following 
message: 

Cache LRU: SSS: Exp: XXXXXXXX Rec:YYYYYYVY Word: ZZZ 

This message indicates that an error occurred in the least recently used logic. The message indicates in 
which set and data buffer the error occurred. 

• Error 65 

This error occurs in test 5, Read/Write En~ble Test, and is a type 2 error. The VOT displays the following 
message: 

Cache RWE: SSS: Exp: XXXXXXXX Rec: YYYYYYYY Word: ZZZ 

This message indicates an error during a write to or a read from the cache. The message indicates the 
buffer, the expected data and the data actually received. 

• Error 66 

This error occurs in test 6, Inject Tag Word Parity Error Test, and is a type 2 error. The VOT displays one 
of the following messages: 

No interrupt serv on forced Tag Parity error: Word: XXX 

This message indicates that the cache did not interrupt the CPU as required when a parity error occurred 
in the Tag Word. 

PEX bit not set on forced Tag Parity error. Word: XXX 

. This message indicates that the proper bits were not set signaling the tag word in error. The message 
indicates which tag word parity bit is in error. 
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• Error 67 

This error occurs in test 7, Inject Data Word Parity Error Test, and is a type 2 error. The VDT displays one 
of the follovving messages: 

. No int serv on forced Data Parity error. Word: XXX 

This message indicates that the cache did not interrupt the CPU as required when a parity error occurred 
in the data word. 

DCPEX bit not set. Word: XXX 

This message indicates that a Cache Data Word parity error interrupt occurred but failed to set the proper 
bits signaling the data word in error. The message indicates the byte of the data word for which the parity 
bit is in error. 

• Error 68 

This error occurs in test 8, Interrupt Disable Test, and is a type 2 error. The VDT displays one of the 
following messages: 

Cache forced level 3 interrupt with interrupts inhibited. Word: XXX 

This message indicates that the CPU received a level 3 interrupt on a forced parity error, even though 
interrupts were inhibited. 

PEX bit not set: Word: XXX 

This message indicates that the proper Tag Word parity bits were not set when a parity error was forced in 
the cache with interrupts inhibited. 

DCPEO bit not set: Word XXX 

This message indicates that the proper Data Word parity bits were not set when parity error were forced 
into the cache with interrupts inhibited. 

• Error 69 

8-70 

This error occurs in test 9, Cache DMA Write-Hit Replace Test, and is a type 2 error. The VDT displays the 
following message: 

Cache DMA: write-hit: Word: XXX Exp: 1B1B1B1B Rec: XXXXXXXX 

This message indicates that the cache did not update correctly when the DMA was loading data into a 
data buffer which has been previously cached. . 
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• Error 6A 

This error occurs in test 10, Cache DMA Write-Miss Replace Test, and is a type 2 error. The VDT displays 
the fol~owing message: 

Cache DMA: Write-miss: Word: XXX Exp: 1A1A1A1A Rec:~ 

This message indicates that the data cached when the DMA device loaded data into a data buffer which 
has not been previously cached. 

• Error 68 

This error occurs in test 11, Cache DMA-Match Read Test, and is a type 2·error. The VDT displays the 
following message: 

Cache DMA: Read hit: Word: XXX Exp: 18181818 Rec: ~ 

This message indicates that the data cached when the DMA device was being loaded with data. 

• Error6C 

This error occurs in test 12, Retry-Cache Disabled Test, and is a type 2 error. The VDT displays one of the 
following message: 

Cache Retry: XXXX-Retry not performed. Cache not disabled: Word: YYY 

This error indicates that the wrong data value was returned when a retry was performed. The first 
parameter specifies whether the retry was performed on a rag or Data word forced parity error. 

Cache Retry: Cache no Op after Clear: Word: XXX 

This message indicates that the cache would not run properly after being cleared following a forced parity 
error. 

• Error 6D 

This error occurs in test 13, Cache Flush Test, and is a type 2 error. The VDT displays the following 
message: 

Cache Flush: Received: ~ 

This message indicates that the cache would not run properly after being flushed. The received value is 
the value in the cache after being flushed. 

• Error 6F 

This error may occur while initializing any CACHE test, and is a type 1 error. The VDT displays the 
following message: 

Data not tieing cached/loaded into mem correctly - Rerun Data Caching Test 

This message indicates that the cache is not performing the basic data caching required to set up the test 
conditions. If this error occurs, rl;Jn the Cache Data Test, test 1. 
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8.12 CONTROLLERS TEST MODULE «ctlr» 

The Controllers Test Module tests the 1 /2 inch Tape Streamer (TS), 1/4 inch Cartridge Streamer (CS), local Area 
NetWork (LAN), Four-way (FW) and Eight-way (EW) controllers. All of these tests are executed during the power­
on self tests for the controllers that are installed, or can be individually selected by command or sense switch 
settings. If more than one board of a single type is present, all of the boards of that type are tested. 

Refer to Section 8.2.2 for instructions on starting CTlR by sense switch setting. To begin CTlR from the < mds > 

prompt or another test prompt, enter: 

ctlr 

The test module then starts, and the <ctlr> prompt is displayed. 

8.12.1 CTLR Test Descriptions 

8.12.1.1 TEST 1 - CS SELF-TEST REPORT 

This test executes a reset to the CS controller, which causes the self-test in the CS firmware to run and returns 
the results to a register. An error 76 is reported if an error occurs. The CS self-test status register is a word in 
length, but only bits 15-8 are used as follows: 

00 
10 
20 
30 
40 
50 

8.12.1.2 

No error 
RAM 
ROM (check sum) 
CTC 
FIFO 
Control/Status Register 

TEST 2 - TS DATA REG 

This test writes, reads and compares all byte values 00 to FF to the TS controller data register. If a mismatch 
occurs, an error 70 is r~ported. After all 256 bytes have been written and read, the controller parity error register 
is checked to verify that a parity error did occur, and if not an error 7E is reported. 

8.12.1.3 TEST 3 - TS VECTOR REG 

This test writes, reads and compares all byte values 00 to FF to the TS controller vector register. If a mismatch 
occurs, an error 7C is reported. 

8.12.1.4 TEST 4 - TS RESET 

This test resets the TS controller, and then verifies that the status register of the board is zero. If a different status 
is returned, an error 7F is reported 
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. This test issues a reset command to all 4-way boards, causing each to perform a self-test and return the results. 
If any errors .are reported, they are reported. 

Errors returned are as follow: 

77 
79 
7A 
78 

8.12.1.6 

Timeout waiting for self-test to complete 
RAM test failed 
Fatal error 
Internalloopback test failure 

TEST 6 - 8-WAY SELF-TEST REPORT 

This test issues a reset command to all 8-way boards, causing each to perform a self-test and return the results. 
If any errors are reported, they are reported. 

Errors returned are as follow: 

77 
78 
79 
7A 
78 

8.12.1.7 

Timeout waiting for self-test to complete 
ROM checksum error 
RAM test failed 
Fatal error 
Internalloopback test failure 

TEST 7 - LAN TEST 

This test first writes the vector number to the LAN vector register, then reads and compares the value. If a 
mismatch occurs, and error 72 is reported. Next, a zero is written to the LAN control register, then it is read and 
compared. If a mismatch occurs, an error 71 is reported. A 99 hex is the written to the LAN control register, read 
and compared. If a mismatch occurs, an error 73 is reported. A WHO command is then issued to the LAN. An 
error 74 is reported if the board fails to interrupt, or an error 75 if the node value OMA'ed by the board doesn't 
match the value in its nar register. 

Following a successful completion of these tests, the led on the controller will light, indicating that the board 
passed. These tests are performed on all LAN controllers present. 

8.12.2 CTLR Test Error Reporting 

When an error occurs, CTlR always outputs the error number to the LEOs as a two hex digit code. The first digit 
is a 7, indicating that the CTRL module is running. The second digit is the error code itself. When the sense 
switches are set for running a single CTRL test, this is the only output from the system; otherwise, output is also 
sent to the VOT. 

The error codes are grouped as follows: 

71-75 
76 
77-78 
7C-7F 
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• Error 71 

This error is reported by test 7. The VDT display is: 

LAN Writing 0 to the Control Reg Failed to Clear It 

The module number of 0 or 1 is also displayed, indicating which controller failed. 

• Error 72 

This error is reported by test 7. The VDT display is: 

LAN Interrupt Reg Write/Read Err 

This error indicates that the data read in the LAN vector register is not what was writteD· The module 
number of 0 or 1 is also displayed, indicating which controller failed. 

• Error 73 

This error is reported by test 7. The VDT display is: 

LAN ctl Reg wr /rd Compare Err 

This error indicates that a 99 hex was written \0 the LAN control register, but was not read. The module 
number of 0 or 1 is also displayed, indicating which controller failed. 

• Error 74 

This error is reported by test 7. The VDT display is: 

Execution of a LAN "Who" CMD Failed to Interrupt 

This error indicates that an interrupt was not received from the LAN controller after sending it a WHO 
command. The module number of 0 or 1 is also displayed, indicating which controller failed. 

• Error 75 

This error is reported by test 7. The VDT display is: 

A 'WHO' CMD Gave a Nod Addr Which is Different From Reading the Reg Directly 

The message indicates that the test has received an interrupt from the WHO command, but the node 
address that was DMA'ed is incorrect. The module number of 0 or 1 is also displayed, indicating which 
controller failed. 

• Error 76 

8-74 

This error is reported by test 1, when the CS controller reports an error after the board has been reset. 
The VOT display is: 

CS Selftest Failure Code: X 

Refer to the test description for the failure codes. 
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This error is reported by test 5 when the self-test bit of the 4-way status register remains ON and the fatal 
error bit is OFF. It is also reported by test 6 when either the busy bit of the a-way status register remains 
ON, or the self-test bit remains OFF (active low). The VDT message is: 

Timeout Waiting for Module n to Finish the Selftest, Status = xx 

Refer to the test descriptions. 

• Error 7a 

This error is reported by test 6 when the a-way self-test reports a ROM checksum error. The VOT 
message is: 

Module n Failed the ROM Checksum Test 

Refer to the test description. 

• Error 79 

This error is reported by tests 5 and six when a 4-way or a-way board has failed its RAM test. The VDT 
message is: 

Module n Failed the RAM Test 

The module number indicates the board that failed. 

• Error 7A 

This error is reported by tests 5 and 6 when a 4-way or a-way board has reported a fatal error. The VOT 
message is: 

Module n Received a Fatal Error, Status Reg = nn 

The module number indicates the board that failed. 

• Error 78 

This error is reported by test 5 and 6 when a 4-way or a-way board reports that its internalloopback test 
has failed. The VOT message is: 

Module n Looopback Test Failure Code: nn 

The module number indicates the board that failed. The least signifi~ant 4 bits of the code indicate the 
port that failed. 
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•. Error 7C 

This error is reported by test 3 when the byte that was written to the TS vector register was not the same 
as was rea_d. The VDT message is: 

TS Vector Reg Miscompare. Wrote: nn Read: mm 

The hexadecimal values written and read are shown. 

• Error 7D 

This error is reported by test 2 when the byte that was written to the TS data register was not the same as 
was read. The VDT message is: 

TS Data Reg Miscompare. Wrote: nn Read: mm 

The hexadecimal values written and read are shown. 

• Error 7E 

This error is reported by test two when the TS controller parity error register did not indicate that a parity 
error occurred after the data register write, read, compare portion of the test completed. The VDT 
message is: 

TS Parity Err Expected but Did Not Occur 

Refer to the test description. 

• Error 7F 

8-76 

This error is reported by test 4 when the controller status register is not zero after the controller has been 
reset. The VDT message is: 

TS Status Reg Not Cleared After Reset 
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9.1 OVERVIEW 

SECTION 9 
DISK UTILITY 

The Disk Utility diagnostic, DUTIL, is primarily used for preparing a fixed disk for data storage. This procedure 
includes performing a disk surface analysis, mapping out bad blocks, formatting the disk, and related 
procedures. 

The procedure for using DUTIL to prepare a fixed disk is described in the service documentation for the MAl 
2000/2500/3000/4000 systems and in the BOSS fiX Technical Reference Manual (M6227). This section is 
intended only to supplement those procedural descriptions by providing descriptions of the full set of commands 
available through DUTIL. 

DUTIL operates under the control of the bootable diagnostic Executive, as described in Section 4, just like SIT, 
the Logic tests and the Function Select tests. DUTIL is primarily a command driven program, and so is a 
Function Select type test, enhanced with a menu driven mode of operation. 

9.2 STARTING DUTIL 

9.2.1 Load Diagnostic Executive 

DUTIL runs under control of the diagnostic Executive. Refer to Section 4 for instructions on performing an 
alternate load to the Diagnostic Executive. 

9.2.2 Loading DUTIL 

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

LOAD DUTIL 

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

The Executive then loads and initializes the program. DUTIL is now ready to accept commands. 
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9.3 COMMAND DESCRIPTIONS 

The DUTIL command descriptions are broken up into several sets, as follows: 

• Preliminary Commands 
• Buffer Commands 
• Parameter Commands 
• Initialization Commands 
• Control Commands 
• Immediate Commands 
• Execute Commands 
• Multi-parameter Execute Commands 
• High Level Commands 
• Conversion Commands 
• Superblock Commands 
• Support and Inspection Commands 
• Block Commands 

9.3.1 Preliminary Commands 

REVISION 

This command displays the program title and revision level. 

DUTIL 

This command causes DUTIL to enter menu mode of operation. The controller must be selected using the 
WDC command prior to entering menu mode. 

WDC {n} . 

9-2 

This command selects the disk controller to use in subsequent operations. If no argument is given, the 
. number of the current drive is displayed. Legal controller parameters are 0-3. 

LUNIT {n} 

This command selects the logical unit to test. The legal logical unit parameters are 0-7. The program 
selects the correct physical controller and drive corresponding to the logical unit. 

INQUIRE 

This command sizes and displays the disk configuration ,of the system. The display is the same as that 
displayed when the diagnostic is first loaded. The self-test is run for each controller found. If the self-test 
passes, "OK" is displayed for that controller. If a controller does not pass its self-test, "ERROR" is 
displayed for that controller, in which case the c,ontroller should be replaced. 

ADDRESS {n} 

This command specifies the contr,oller address. There is seldom a reason to do this. The default 
controller address is CCOOOO. If the command is entered without an argument, the controller address is 
displayed. 
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9.3.2 Buffer Commands 

CREATE {n} 

This command creates a block of data to be used for the next write or compare operation. The parameter 
n specifies the data type. The data types are the same as those shown in Table 7.2 for the DISKFS 
Function Select test. If no parameter is specified, a block of data is created using the last data type, and is 
then incremented to the next type for each subsequent CREATE command. 

WDISPLA Y {n} 

This command displays the contents of the write buffer. The argument, if present, specifies the "number of 
words to display. If no argument is given, a page of the write buffer is displayed (256 bytes). 

RDISPLAY {n} 

This command displays the contents of the read buffer. The argument, if present, specifies the number of 
words to display. If no argument is given, a page of the read buffer is displayed (256 bytes). 

COMPARE {n} 

This command compares the read buffer with the write buffer. The optional argument specifies the 
number of words (in hex) in the buffers to compare. If the argument is greater than the amount of data 
indicated by the #SECTORS command, the lesser amount is compared. If no argument is given, the 
amount specified by #SECTORS is used. 

SWAPBUFF 

This command swaps the pointers to the write ar:-td read buffers. This allows reading the data into the read 
buffer, swapping pointers, and writing the same data l?ack to the same or another drive. 

9.3.3 Parameter Commands 

Parameter commands do not cause any action to occur, but set default values for other commands. 

HEAD {n} 

This command selects the drive head (O-FF) to be used for the next Execute command. This is the logical 
head for starting the next transfer, and remains in effect until another HEAD command or the FORHEAD 
command is encountered. HEAD also cancels any FORHEAD loop by zeroing the head count. If an 
argument is not given, the currently selected head is displayed. 

SECTOR {n} 

" This command selects the logical sector (O-FF) to use to start the next Execute command. If an argument 
is not given, the currently selected sector is displayed. 

#SECTORS {n} 

This command specifies the number of sectors (O-FF) to transfer. The default value is 1. If an argument is . 
not given, the currently selected number of sectors is displayed. 
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GRCYL {x} 

This command generates a random cylinder number to be used for the next seek operation. The optional 
argument ~pecifies the number of times the seek is to be performed, generating a new cylinder number for 
each seek. The range of cylinder available for the seek is 0 to the value set by the MCYL command. 

UNITn 

This command specifies the drive unit for the next operation. The unit number is either 0 or 1. 

PARAMETER 

This command displays the currently active parameters. 

DPATTERN {n} 

This command specifies the one byte data pattern to be used for the next FORMAT command. The 
default value is E5 hex, and the legal range is O-FF hex. If the parameter is not given, the current data 
pattern is displayed. 

PRECOMP {n} 

This command specifies the write precomp cylinder (O-FFFF hex) to be used in the next formatting 
operation. If the argument is not given, the current value is displayed. 

INTERLV {n} 

This command specifies the sector interleave factor used in formatting the disk. An argument value of 0 
causes the Adaptec controller to default to a factor of 2. A factor of 1 is the usual default. A factor of 2 or 
more causes the controller to provide an extra sector per track. Changing the interleave factor from the 
default may cause degradation of performance. Legal values are O-FFFF hex. If no argument is given, the 
current value is displayed. 

FORHEAD {b{,e}} 

This command specifies a range of heads to use for the following multiple head operation. If no 
arguments are given, a range from 0 to the maximum head (MHEAD). If both parameters are specified, b 
is the beginning head, e is the ending head. The ending head must be less than the maximum head and 
greater than the beginning head. 

9-4 

FORCYL {b{.e}} 

This command specifies a range of cylinders to use for the following multiple cylinder operation. If no 
arguments are given, a range from 0 to the maximum cylinder (MCYL). If both parameters are specified, b 
is the beginning cylinder, e is the ending cylinder. The ending cylinder must be less than the maximum 
cylinder and greater than the beginning cylinder. 

DISK 

This command specifies that the next command will cause a range of cylinders and heads to take effect. 
The range is from head 1 and cylinder 0 to the maximum head (MHEAD) and maximum cylinder (MCYL). 
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9.3.4 Initialization Commands· 

. Initialization commands use a single parameter, n. If the parameter is not given, the current parameter value is 
displayed .. 

SIZEn 

This command selects and displays the sector byte count used for formatting the disk. The default is 200 
hex. The legal range is O-FFFF hex. 

MICROPOL {n} 

This command causes the program to select Micropolis drive defaults. If the argument is omitted, the 
program assumes the 50 MB defaults (6 heads, 32E hex cylinders and reduced write current cylinder of 
190 hex). 

If n=50, select 50 MB defaUlts. 
If n = 85, select 85 MB defaults. 

MAXTOR {n} 

This command causes the program 'to select Maxtor drive defaults. If the argument is omitted, the 
program assumes the 140 MB defaults. 

If n = 105, select 105 MB defaults. 
If n=140, select 140 MB defaults. 
If n = 190, select 190 MB defaults. 

RODIME {n} 

This command causes the program to select Rodime drive defaults. If the argument is omitted, the 
program assumes the 20 MB defaults. 

If n=20, select 20 MB defaults. 
If n = 40, select 40 MB defaults. 
If n = 53, select 53 MB defaults. 

9.3.5 Control Commands 

Control commands cause no operation to be performed. These commands control the operation of the 
diagnostic and the controller operation. They are also used to check the results of the last operation. 

RETRY d 

This command sets the retry count for the SURFACE and ·WRCOMPARE commands. The count must be 
a decimal number in the range 0-255. 

READONLY 

This command prevents most writes to the disk by diagnostic commands. This is the default condition for 
this diagnostic. 
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WRITEOK 

This command disables write protection. 

9.3.6 Immediate Commands 

Immediate commands cause an immediate operation on the controller or the last drive selected by the UNIT 
command. Many of these commands are low level commands, so the operator must understand the overall 
operation of the controller. 

9-6 

CCONTROl 

This command clears the entire controller board by a SASI reset. 

RCAl {u} 

This command recalibrates drive u. If an argument is present, it specifies the unit which then remains 
selected for subsequent operations. If no unit is specified, the last unit selected is recalibrated. 

WDATAn 

This command writes the byte argument to the output register. 

RDATA 

This command reads a byte from the input register and displays the contents. 

STATUS {n} 

This command, without an argument, reads the adapter status and displays the result. With an argument, 
the command reads the status and waits for the status to match the argument. The command will wait 
indefinitely, but may be interrupted by CTRL + C. 

ECC 

This command forces the controller to do ECC checking of data, and enables controller retries. This is the 
default for this diagnostic. 

NOECC 

This command disables error correction of data and retries by the controller. This command should be 
entered prior to doing a disk surface analysis. 

SELECT 

This command selects the SASI controller. After selection, the program waits until the controller is ready 
for the DCB bytes, indicated by the controller returning a C2 hex status. The select command must 
precede and controller command while in Immediate mode. 
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9.3.7 Execute Commands 

USTATUS {u} 

This command issues the Test Unit Ready command and checks for errors. The argument specifies the 
test unit, and remains in effect for subsequent commands. If no argument is given, the last unit· selected is 
used. 

SEEK {n} 

This command causes the drive to seek to the specified cylinder. If no cylinder is specified, the seek is to 
the cylinder specified by the last SEEK, CYLINDER or GRCYL command. 

SPECIFY 

This command issues the Mode Select command to specify the attached drive characteristics. The 
required parameters must have been specified previously. The diagnostic assumes drive definition default 
values if the user has not specified then otherwise. The required parameters are: sector size (SIZE), 
physical number of cylinders and the reduced write current cylinder, the number of heads per cylinder, the 
number of sectors per track, and the write precomp cylinder (PRECOMP). 

SENSE {u} 

This command issues the Mode Sense command. If there is an error indicated by the check bit in the 
sense byte, it is displayed. If the valid bit is set, the cylinder, head and sector where the error occurred is 
also displayed. If the unit argument is specified, the sense command is issued to that unit and the unit 
remains in effect. If the check bit is not set, an error message is displayed with error code 0 (no error). 

MODESENS 

This command issues the Mode Sense command and displays the data received. 

LOGOUT 

This command displays the current list of error detected by the controller. 

CLRLOG 

This command clears the error log. 
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9.3.8 Multiple Parameter Execute Commands 

The following Execute commands require that parameters have been set using the Parameter commands. 
Which parameters· must be set depends on the command. 

The unit argument u specifies the test unit. If the unit is not specified, the last unit selected is used. 

READ {u} 

This command reads data from the disk into the read buffer. 

WRITE {u} 

This command writes data to the disk from the write buffer. 

VERIFY {u} 

This command issues the Verify Data command, to verify the ECC of the last data written to the disk. 

TRANSLA T {u} 

This command issues the Translate command and displays how the controller translates the logical 
sector. The value returned specifies the physical location of the logical sector. 

9.3.9 High Level Commands 

FORMAT {u} 

This command prompts for entry of disk defaults and then formats the disk. The argument specifies the 
disk unit (0 or 1), which remains the current unit following the format. If the argument is not specified, the 
current unit is formatted. Before prompting for defects, the command displays the results of the previous 
analysis, if any. 

The format can be done first with no defects entered, with an empty defect table. This can be followed by 
a disk surface analysis, and then a reformat entering any defects found. Defects are also frequently 
included in a list provided by the manufacturer. 

DEFORMAT {u} 

This command performs a disk format using a defect track list. This· requires that the operator enter the 
specific defect list into the write buffer prior to doing the DEFORMAT command. 

DEFECTS 

This command first displays the results from the last disk surface analysis. It then prompts for entry of 
disk defects. All defects entered are then sorted with the previous defect table and placed in the write 
buffer for the next format procedure. This command prepares a defect list for the DEFORMAT command. 
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SURFACE {u} 

This command performs a surface analysis of the disk unit specified. The procedure overwrites all data 
previously on the disk. The disk is checked from cylinder 0 to MCYL. 

Failing tracks are stored in an error track table. Upon completion, the failing tracks are displayed in a 
table format. If more than 128 bad tracks are located, the surface analysis is aborted and the errors are 
displayed. 

The retry count set by the RETRY command is used by this command. If an error is detected and the 
retry count is not exhausted, the operation is retried. Only when the retry count is exhausted is the failing 
track put into the error table. 

COPYDISK {n} 

This command copies one entire disk to another. If no argument is specified, the copy is from unit 0 to 
unit 1. If an argument is specified, the specified disk is the source disk, and the other unit is the 
destination disk. 

WRCOMPAR 

This command writes data from the write buffer to the disk, reads the data back into the read buffer and 
compares the buffers. The RETRY count is used in case of miscompares. The hex pattern BAD1 is 
written to the read buffer prior to performing the read operation. 

REF SURF 

This command reformats the disk using surface analysis results. Note that the original defects used to 
format the disk are not included. The purpose of this command is to format a disk when the 
manufacturing defect list is unknown or when there are no manufacturing defects. 

DEFAULTS 

This command initializes the controller by issuing the Clear Controller command, and then loading the 
vector register and the DMA register. It then restores all the default parameters (Rodime 20) and selects 
unit 0 and Auto mode. 

RESTART 

This command initializes the diagnostic by issuing the recalibrate command and resetting necessary flags. 

INIT 

This command initializes the diagnostic. 
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9.3.10 Conversion Commands 

HEXn 

This command displays the decimal equivalent of the hexadecimal number n. 

DEGn 

This command displays the hexadecimal equivalent of the decimal number n. 

9.3.11 Superblock Commands 

The following commands should only be used to repair or display the superblock. The superblock is normally 
written automatically following the formatting process. 

SBST 

This command displays the superblock structure as it is contained in memory. The memory address 
where the structure is contained in memory is displayed so patches can be made in memory. 

DVBLKS 

This command calculates and displays the capacity of the disk based on current disk parameters. The 
device capacity is saved in the disk superblock. 

WSB 

This command writes the superblock information in memory to block 4 on disk. This command is 
potentially destructive to disk data, if the data written is incorrect. 

RSB 

This command reads the superblock into the read buffer. If the data is valid, it is transferred into the 
superblock structure in memory. 

DSB 

This command reads and displays the contents of logical sector 4, where the superblock resides. 

9.3.12 Support and Inspection Commands 

DVERIFY 

This command verifies the entire disk. The VERIFY command is issued for every track on the disk, 
checking the ECG codes for data fields. All errors encountered are displayed at the end of the procedure. 

DREAD 

9-10 

This command reads the entire contents of the disk. Every track on the disk is read to check the ECG 
codes for data fields. All errors encountered are displayed at the end of the procedure. 
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TABLE 

This command displays the error table created by the other commands. 

CONVERT 

This command converts the contents of the error table from the logical locations to physical locations. 
The cylinder and head values are changed from hexadecimal to decimal. The sector entry is converted to 
a "bytes from index" value. 

9.3.13 Block Commands . 

These commands can be used to verify or recreated errors detected by the O.S. The default argument entry for 
these commands is decimal. To enter the argument in hexadecimal, precede it with "h" or III". 

BLOCKn 

This command displays the contents of a logical block on disk, specified by n (decimal). Once a block 
has been displayed, the + BLOCK and -BLOCK commands can be used. # 

+ BLOCK 

This command displays the next logical block on disk. 

-BLOCK 

This command displays the previous logical block on disk. 

SETBLOCK {n} 

This command specifies a logical block number for the next command. The block is specified in decimal. 
If the argument is not given, the command displays the block number for the next disk operation. 

GET {n} 

This command reads the logical block on disk specified by n (in decimal) and puts the data into the write 
buffer. To display the data that was read, use the WDISPLA V command. 

PUT {n} 

This command writes data to a logical block on disk. The optional argument n gives the block number to 
write. If the argument is not specified, the data is written to the block used in the last GET command. If 
the block number is specified, that block is written. 

MBLOCK {n} 

This command specifies the maximum block to GET or PUT prior to the IBLOCK command. If the block 
is not specified, the highest sector available is used, which is the entire disk including the diagnostic 
cylinder. 
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IBLOCK {n} 

This command reads and writes the disk over a selected range. The optional argument specifies the 
number of blocks to read and increment after each read. The command causes the range of blocks 
specified by the GET and MBLOCK commands to be read and written if the PUT command was entered 
before the IBLOCK command. 

To specify the range of blocks, first use the MBLOCK command to specify the last block to read, then the 
GET command to specify the sting block number. Then use the PUT command (without argument) to 
specify a GET or PUT function. Finally, issue the IBLOCK command and specify the amount to read each 
pass. The loop is automatically executed over the range of disk. 

EXTRAP n 

This command translates a decimal block number, and returns the cylinder, head and bytes-from-index 
(BFI) for the logical blocks 3 before and 3 after the specified block. The command can be used to obtain 
the physical locations of a block especially when the preceding and following blocks are not physically 
adjacent to the defective block. 

9.4 ERROR REPORTING 

9.4.1 Unexpected Status Errors 

9.4.1.1 BAD STATUS BEFORE COMMAND ISSUE 

• Adapter not ready prior to issuing command 

Either the controller was busy prior to issuing the command, or the command caused the controller to 
stay busy after the command was issued. The operation flag displayed with this error is the DCB opcode. 

• Unit write protected 

The write protect flag in DUTIL memory is set. The write operation requested cannot be completed. 

• Bad status after SASI selected 

The adapter status should indicate selected and busy condition and the output register free. After the 
SELECT command is issued, the adapter status of C2 is expected, and a timeout occurred while waiting 
for this status. 

• DCB byte transfer timeout 

9-12 

The-bytes which make up the DCB are sent to the controller in simple output mode. Correct status is 
checked prior to sending each byte. A timeout occurred waiting for correct status of C2 to transfer the 
next DCB byte. 
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• Data transfer timeout 

If the operation which transfers disk data in non-DMA mode, or if the command itself requires sending data 
associated with the command in simple I/O, status must be correct before the data is transferred. The 
correct status was not obtained within the allotted time. 

• Bad status found before command completion 

After the command is issued, the program waits for an interrupt and check status, or waits for correct 
ending status from the adapter. The expected status of CC was not obtained, indicating an error condition 
of some sort. 

9.4.1.2 BAD STATUS AFTER COMMAND ISSUE 

• Expected bus error status not found 

The program attempts to get an interrupt from the bus error status. After trying to force the bus error, the 
status bit did not set. 

• Unexpected Adapter detected address bus error 

While the adapter is doing a DMA transfer, the adapter detected a bus error. 

• Adapter detected bus error didn't generate interrupt 

The adapter has the bus error bit set in status, but it did not generate an interrupt as expected. 

• Can't obtain the ending status 

Because the command completion status was not obtained, the ending status byte was not read from the 
SASI controller for ending status error checking. 

• Message phase timeout 

After the ending status byte is read from the controller, it should indicate message phase with a status of 
Ea. 

• Message byte not zero 

The actual message byte read from the controller while in message phase should be O. 

• Error processing: SENSE command failure 

The previous operation had the check bit set in the ending status byte indicating that a SENSE command 
was necessary. The SENSE command is automatically issued in this state. This error indicates that the 
SENSE command failed to complete correctly. 

• Position error 

After the user has selected seek verification by the SVERIFY command, the translate command issued by 
the program indicated that there is a difference between the physical position requested and the actual 
position that the SASI controller indicates. 
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• With interrupts enabled, no interrupt occurred. 

After the command was issued, the controller did not generate the expected interrupt within the allotted 
time. 

• With interrupts disabled, an interrupt occurred. 

The program detected an interrupt even though the controller was not expected to generate one. 

• Non-zero status after reset 

The controller status should be equal to 0 when the clear controller command is issued. 

• Ending status non-zero 

The command completion status byte read from the controller after the command completes is not o. The 
ending status obtained from the controller is displayed along with the command code. The command 
code is the DCB opcode byte. 

• Command aborted before completion 

The program found operation status bytes in error while trying to check the results of the operation. This 
normally occurs when commands are entered out of sequence, or if the WAIT command is not entered 
while in IMMEDIATE mode after a SASI controJler command is issued. It also occurs if the operator hits 
ESCAPE during command processing. 

• Unexpected sequence or program error 

Normally caused when DISKFS is not exercising the expected control over the result of the operation. The 
program should be reloaded in this case, since it is not operating as expected. 

• Bad unit x status 

Bad unit status ~xisted after the command. The unit, error code from the SENSE operation, logical sector 
address, and the cylinder, head and sector where the error occurred is displayed, as applicable. 

• Cylinder exceeds maximum 

The cylinder requested is too large, or larger than the cylinder specified in the MCYL command 
arguments. This prevents the user from trying to seek to an invalid cylinder. The cylinder requested and 
the program maximum are displayed. 

• Buffers don't compare 

9-14 

The write buffer data is not the same as the read buffer data. The expected words and the received words 
are displayed, as well as the buffer addresses. This is normally caused by the write buffer being changed 
after a read operation and then doing the COMPARE command, or that the user did not seek to the 
cylinder that ,the CYLINDER parameter specifies. 

If the data in the read buffer is BAD1 hex,'then the read operation probably did not occur. The read buffer 
is configured to the BAD1 pattern by the WRCOMPARE command prior to the read operation. 
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• Adapter address bus error 

The program received a bus error from a legal controller address. 

• Controller detected error 

At the completion of a controller command, the ending status byte indicated an error. The results of the 
SENSE command are displayed with this error in the format: error code, command causing the error, the 
unit in error. 

• Bus error status won't reset 

The command to reset the bus error bit in status did not cause the status to clear. 

• Reset line status not set 

After issuing the SASI reset command, the status did not indicate SASI reset active. 

• Device busy timeout after multiple retries 

If the controller indicates that it is busy by the ending status, the operation is retried automatically by the 
diagnostic. This error is displayed when the controller continually indicates busy status. 

• WARNING: BAD SUPERBLOCK! 

The superblock does not contain valid data In order to do an auto-size. 

9.4.2 Interpretive Messages 

The following messages may accompany error messages to give additional error information. 

• SASI reset active 

During error processing, the reset line status bit in status was found ON. 

• Lost BUSY status 

During the processing of the command after the SASI controller selected, the busy status bit was found 
OFF. 

• Command complete timeout 

. The status of CC hex was not read by the program in the time allotted. 

• I nterrupt service routine hung 

When the RTE instruction is executed in the interrupt service routine, control should be returned to the 
diagnostic test flow. If the interrupt service routine is called 128 times before the diagnostic can reset the 
counter, this error is displayed. 
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• I nvalid emulation instruction 

9-16 

The diagnostic uses the emulation vector for certain operations. This error is displayed before a trap 15, 
when the emulation code is invalid. This normally means the program was corrupted in some, or there is 
a program error. 
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SECTION 10 

SCSI DISK UTILITY 
10.1 OVERVIEW 

The SCSI Disk Formatter, FAVI, is primarily used for preparing a SCSI disk for data storage. This procedure 
includes performing a disk surface analysis; mapping out bad blocks, formatting the disk, and related 
procedures. 

The procedure for using FAVI to prepare a fixed disk is described in the BOSS/IX Technical Reference Manual, 
M6227. This section is intended only to supplement that procedural descriptio·n by providing a description of the 
full set of commands available in FAVI. 

FAVI operates under the control of the bootable diagnostic Executive, as described in Section 4, just like SIT, the 
Logic tests and the Function Select te.sts. FA VI is primarily a command driven program, and so is a Function 
Select type test, enhanced with a menu driven mode of operation. 

The FAVI commands are very similar to those for the DSCFS function select test. 

10.2 STARTING FAVI 

10.2.1 Load Diagnostic Executive 

FAVI runs under control of the diagnostic Executive. Refer to Section 4 for instructions on performing an 
alternate load to the Diagnostic Execut.ive. 

10.2.2 Loading FAVI 

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

LOAD FAVI 

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

The Executive then loads and initializes the program. FAVI is now ready to accept commands. 
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10.3 FAVIOPERATIONS 

FAVI starts running in menu mode. This provides an interactive interface for running several standard disk 
maintenance procedures. The disk formatting procedure is described in the BOSS/IX Technical Reference 
Manual, M6227. three other disk testing procedures are also supported in menu mode: Analysis (10.3.1), 
Verification (10.3.2) and Inspection (10.3.3). Help text is available at most points in the menu system, and may 
be accessed by entering "?". 

Menu mode operation begins with a login screen. Entering a login name is optional, and simply displays the 
name at the top of the screen while FAVI is running. The next screen asks you to select a SCSI unit to 
test/format. The drives available are identified by Dual SCSI Controller number, port (A or B), the device 
address, and a product identification. After selecting the device, you are prompted for the procedure to run. 

FAVI also supports a command level operation, using the commands described in section 10.4. To access 
command level (terminate menu mode), press ESCAPE. 

10.3.1 Analysis Test 

The surface analysis test is used to test the disk surface and locate blocks on the disk which will produce errors 
under normal system usage. This is not necessary under normal conditions, since the testing performed by the 
manufacturer is more precise. It may be necessary, however, if a disk begins generating errors during use. 

The surface analysis proceeds by writing one or more data patterns on the entire disk, and then reading back 
and verifying the data. During the process, all data on the disk is destroyed. You are asked to select the number 
of data patterns to use (1-23), selected from a list of data patterns. If you select to use only one pattern, you are 
also asked which pattern to use. For two or more patterns, the test selects tests in reverse order, starting with 
the worst case patterns. 

Use the help text for additional information, and to display the data patterns. 

10.3.2 Verification Test 

The verification test is a non-destructive disk surface analyzer, and is usually run as part of the formatting 
process. Every cylinder of the disk is read and verified for data corruption. Any errors that are found are added 
to an error table. The table can be displayed at the end of the test, and you are given the option of reassigning 
the blocks in error to alternate blocks. 

The reassignment process is performed by the disk itself, and includes moving the data to the alternate block, 
provided the error block can be accessed. The process normally completes with no data loss, unless there are 
disk access problems. 

Use the help text for additional information. 

10.3.3 Inspection Test 

The inspection test is used to do non-destructive tests, such as reading a range of blocks, displaying actual disk 
data, and reading blocks of data and writing the same data back. A separate menu is displayed for selecting 
these functions. 

Use the help text for additional information. 
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10.4 COMMAND DESCRIPTIONS 

. The FAVI command descriptions are broken up into several sets, as follows: 

-
• Unit Selection Commands 
• DSC Register Commands 
• Write/Read SBIC Commands 
• Program Control Commands 
• Block Selection Commands 
• Buffer Control Commands 
• Superblock Commands 
• SCSI Commands 
• Special Function Commands 

10.4.1 Unit Selection Commands 

Before any other FAVI commands are executed, the DSC controller and port must be selected using the Unit 
Selection commands. These selections remain in effect until the commands are issued again. 

DSC {d} 

This command selects the DSC to test (d = 1-3). If no argument is given, the number of the currently 
selected DSC is displayed. 

LPORT {n} 

This command selects the logical port (O-F hex), and so performs the same function as the DSC and 
PORT commands together. The bits are as follows: 

Bit Meaning 
o 0 = port a 

1 = port b 
1,2 DSC boards 0-3 
3 0 = main unit 

1 = expansion unit 

PORT {args} 

This command selects which port(s) to test on the DSC. The ports are designated as a and b, and both 
may be specified: 

port a b 

If no argument is specified, the currently selected ports are displayed. 

SIZE 

This command causes the system to execute the sizing operation, as it did when the diagnostic was 
loaded. The results are shown on the screen. 
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TARGET {n} 

This command sets the destination ID register in the SBIC. If no argument is given, the current destination 
ID is displ~yed. 

XDSC {d} 

This command selects the expansion unit DSC to test (d = 1-3). If no argument is given, the number of the 
currently selected DSC is displayed. If there is no expansion unit, the currently selected main unit DSC is 
displayed. 

10.4.2 DSC Register Commands 

BERRC 

This command strobes the Clear Bus Error jDMA Reset register of the currently selected DSC and Port: 

BUSRESET 

This command issues a SCSI bus reset to the DSC control register. The control register is then cleared. 

CCHANNEL 

This command first resets the SCSI bus and then resets the active DSC port. 

CCONTROL 

This command issues a DSC port reset to the active port. 

REGS 

This command displays the bit definitions of the DSC status and control registers. The contents of the 
status, control and vector registers are then displayed for the current DSC and Port. 

RESET 

This command issues a reset to the entire system. Following the reset, the system console device is 
reprogrammed. 

STATUS {n} 

10-4 

With no argument, this command reads and displays the DSC Status register. The command may be 
looped, if no argument is given. If an argument is given (OO-FF hex), the command causes the program to 
wait until this status is received, or until CTRL + C is entered. 

M6204C 

I 

I 

/ 



SCSI Disk Formatter 

10.4.3 Write/Read SBIC Commands 

, AUXSTAT 

This command reads and displays the contents of the SBIC Status register. 

OWNID {n} 

This command loads or reads the SBIC OWNID register. If an argument is specified, this value is written 
to the register. If no argument is specified, the current value is read and displayed. 

REGISTER n {b} 

This command reads the specified SBIC register (1-19 hex). If the second argument is also specified, that 
data is written to the specified register address (in hex). This command can be looped. 

SCSI STAT 

This command is like REG 17, except that it interprets the status for easier identification. 

10.4.4 Program Control Commands 

KEYS 

This command loads the terminal function keys with a set of commands defined for DSCFS. As the keys 
are programmed, the functions programmed into them are displayed. 

LOOP {n} 

This command causes loopable commands to repeat the specified number of times (O-7FFF hex). A value 
of 0 disables looping. 

NOPROTECT 

This command removes write protection the device during testing, thus allowing write operations. (See 
PROTECT.) 

PARAMETER 

This command displays the current program parameters and control selections. 

PROTECT 

This command write protects the device during testing. (See NOPROTECT.) 

STEP (0/1) 

This command causes the driver to use the SBIC step mode, if the argument is 1. When the argument is 
0, combination mode is used. Combination mode is valid only when DMA data transfers are selected (see 
the DMA command). 
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10.4.5 Block Selection Commands 

BLOCK {d} 

This command selects the starting block for the next transfer. The block is specified in decimal, but may 
be specified in hexadecimal by preceding the number with "h". 

#BLOCKS {n} 

This command specifies the number of blocks to transfer. The block size is used to calculate the actual 
byte count for the transfer. 

+ BLOCK 

This command increments the current block number by 1. When the maximum block number is 
exceeded, the block number, will wrap around to the minimum block number. The new block number can 
then be used by the next command. 

-BLOCK 

This command decrements the current block number by 1. When the minimum block number is 
exceeded, the block number will wrap around to the maximum block number. The new block number can 
then be used by the next command. 

GRBLOCK 

This command generates a random block number within the range specified by MINBLOCK and 
MAXBLOCK. The block number can then be used by the next SCSI command. 

MAXBLOCK {n} 

This command specifies the maximum block for a range of blocks. The GRBLOCK and BLOCK 
'commands use this value to determine the blocks to use in data transfers. (See the #BLOCKS command 
to specify the size of the range.) 

MINBLOCK {n} 

This command specifies the minimum block for a range of blocks. The GRBLOCK and BLOCK commands 
use this value to determine the blocks to use in data transfers. 

10.4.6 Buffer Control Commands 

COMPARE {n} 

This command compares the write and read buffers following a SCSI operation. If no argument is given, 
the entire buffers are compared. If an argument, only that many bytes are compared, up to the buffer size. 

CREATE {n} 

10-6 

This command selects a data pattern from the patterns listed in Table 7-7. The optional argument is in the 
range 1-15 hex. If no argument is given, the next pattern is selected. 
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PAITERN {n} 

If an argument is given (1-15 hex), this command selects a data pattern from the patterns listed in Table 7-
7, as il) the CREATE command. If no argument is given, the available data patterns are shown, followed 
by the current data pattern. 

RDISPLA Y {n} 

This command displays the data in the read buffer. If an argument is given (in hex), this number of bytes 
is displayed. If no argument is given, a page of 256 bytes is displayed. The display includes the address 
of the data and the ASCII interpretation of the data. 

SWAPBUFF 

This command swaps the read and write buffers by exchanging the start addresses. 

WDISPLAY {n} 

This command displays the data in the write buffer. If an argument is given (in hex), this number of bytes 
is displayed. If no argument is given, a page of 256 bytes is displayed. The display includes the address 
of the data and the ASCII interpretation of the data. 

ZAPREADB {n} 

This command fills the read buffer with a known data pattern. This is useful to assure that the next 
compare command is not comparing data from the previous read command. If no argument is given, the 
buffer is filled with the pattern DBAD hex. 

ZAPWRITE {n} 

This command fills the write buffer with a known data pattern. If no argument is given, the buffer is filled 
with the pattern DBAD hex. 

10.4.7 Superblock Commands 

DSC 

This command reads and displays the superblock data from the last disk selected by the DSC and PORT 
commands. 

RSB 

This command reads and checks the superblock data from the last disk selected by the DSC and PORT 
commands. Certain field values are used to check command syntax, such as a valid block number or 
cylinder. . 

SUPER 

This command initializes the superblock data in memory. This data is written by the next WSB command. 
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WSB 

This command writes a superblock to the disk last selected. The data written is taken from the superblock 
table in m.emory. WSB should be used only after SUPER has run without error. 

10.4.8 SCSI Commands 

CAPACITY (011) 

This command issues the SCSI Read Capacity command (SCSI code 25), which reads and displays the 
device capacity. The optional argument specifies the PMI (partial media) bit. Setting the PMI to 0 returns 
the last addressable logical block and the block length in bytes. Setting the PMI to 1 returns the actual last 
logical block and the block length. 

DISK 

This command selects the range of blocks from the first block to the maximum addressable block for the 

! 

. next disk operation. Use the RANGE command to select a smaller range. I 

DREAD 

This command performs multiple reads of the entire disk. Any errors detected are stored in a table and 
displayed at the end of the operation. The superblock is read to determine the size of the disk. The entire 
disk is tested, except for the diagnostic cylinder. 

DVERIFY 

This command is similar to DREAD, except that the SCSI Verify command is used to force an ECC check 
on every block and no data is transferred. All errors detected are stored in a table and displayed at the 
end of the operation. 

GLiST 

This command issues the SCSI Display Defect Data command, to read and display the drive's Glist (SCSI 
code 37). 

INQUIRE 

This command issues the SCSI Inquire command (SCSI 12). The data returned in placed in the Read 
butter and displayed. 

LREAD 

This command issues a SCSI Long Read command (SCSI code 28), and places the data in the read 
buffer. This command can be looped. 1 to 65535 blocks (decimal) can be read by this command. 

LSEEK 

10-8 

This command seeks to the block specified by the last BLOCK command. It has a greater range than the 
SEEK command. 
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LWRITE 

This command performs a SCSI Long Write command (SCSI code 2A), writing data from the write buffer 
to the .peripheral. This command can be looped, and can be set to execute over a range of blocks. The 
transfer can be from 1 to 65535 blocks (decimal). 

MODESENSE (1 1213) 

This command issues the modesense command and displays the data in ASCII form. The data for the 
specified page is displayed for verification. 

PGUST 

This command issues the SCSI Display Defect Data command, to read both the Plist and the Glist and 
display the combined data (SCSI code 37). 

PUST 

This command issues the SCSI Display Defect Data command, to read and display the drive's Plist (SCSI 
code 37). 

RANGE start stop {n} 

This command specifies a range of blocks for the next disk operation. The start and stop parameters 
specify the inclusive range for disk access. The optional parameter specifies the block size for transfers 
(1-FF hex). Use the LPORT command to specify the maximum block number that can be selected by 
RANGE. Use the DISK command to select the entire disk. 

READ 

This command issues a SCSI Read command (SCSI code 08), and places the data in the read buffer. This 
command can be looped. 1 to 255 blocks can be read by this command (see LREAD for larger reads). 

RECAUBR 

This command issues the SCSI Recalibrate command (SCSI code 01). The device recalibrates the heads 
to cylinder 0 and returns the block value to O. 

RCOMPARE 

This command reads the SCSI peripheral and, if the command succeeds, compares the data in the write 
buffer with the data in the read buffer. 

REMOVE 

This command issues the SCSI Reassign Logical Block command (SCSI code 07). The logical block 
specified by BLOCK is reassigned to one of the spare sectors deallocated for this purpose. The block is 
added to the defect growth list for use with a later reformatting operation. 

SEEK {n} 

This command issues the SCSI Seek command (SCSI code OB) to the specified cylinder, or to the last 
block selected if no cylinder is specified. The command cannot seek to the preserved diagnostic 
cylinders. 
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SENDDIAG 

This command issues the SCSI Send Diagnostic command (SCSI code 1 D), with the self-test bit set to 1. 

SENSE 

This command issues and interprets the SCSI Sense command to display the data bytes received (SCSI 
code 03). . 

SPECIFY (1 1314) 

This command issues the mode select command to the disk using tabular data. The program displays 
each data item and waits for your input. When all entries have been made, the mode select command is 
issued. This command is provided to verify that the disk will accept the mode select co~mand without 
error. Care should be exercised, since the disk normally expects the format command to be issued 
following the mode select. 

TABLE 

This command displays the last error log table built by a RCOMPARE, DREAD or DVERIFY command. 

USTATUS 

. 
This command issues the SCSI Test Unit Ready command (SCSI code 00). If no error is displayed, the 
unit is ready. 

VERIFY 

This command issues the SCSI Verify command (SCSI code 2F). The data at the specified blocks is 
verified for correct ECC, and can be run on a range of blocks. This command can be looped. 

WRITE 

This command performs a SCSI Write command (SCSI code OA), writing data from the write buffer to the 
peripheral. This command can be looped, and can be set to execute over a range of blocks. The transfer 
can be from 1 to 255 blocks (decimal). 

10.4.9 Special Function Commands 

BOOTDISK 

This command causes the system to boot from the SCSI disk specified by the DSC and PORT commands. 

FAVI . 

This command returns FAVI to menu operation mode. 
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APPENDIX A 

INSTALLING DIAGNOSTICS 
A.1 OVERVIEW 

Some of the diagnostic programs described in this manual may optionally be installed on the fixed disk. 
Installing the programs simplifies the process of loading the diagnostics, since removable media are not then 
required. 

This section describes two installation procedures. The first procedure creates a special diagnostics partition, 
and installs the off-line diagnostic programs (the Executive, SIT, Logic Tests and Function Selects) on the 
partition. This procedure must be performed before installing the operating system software and applications. 
This feature is not supported on the MAl 2000. 

The second procedure installs the BASS system exerciser programs. This installation is performed only after the 
operating system software has been installed. Instructions for installing the operating system are given in the 
BOSS/IX Technical Reference Manual, M6227. This feature is supported on all BOSS/IX systems. 

A.2 INSTALLING OFF-LIN'E DIAGNOSTICS 

The off-line diagnostics programs can be installed on the fixed disk Before installing these programs, you must 
create a special partition. After the partition is created" the diagnostics can be installed. 

The procedure to create the diagnostics partition must be performed the first time diagnostics are to be installed, 
and any time the partition size is being changed. It is not required to update the diagnostics, when only the 
installation procedures needs to be performed. 

A.2.1 Create Diagnostics Partition 

This procedure can only be performed on a formatted disk. Since it reserves disk for diagnostics use, the 
procedure must be performed before installing the operating system. 

NOTE: Creating or changing the size of the diagnostics partition initializes the disk super block. Therefore, 
any modifications to the diagnostics partition must be followed by a full installation of the operating 
system. This includes creating default disk partitions. 

1. If a file system is already created on the disk and files installed, perform a complete file-by-file backup of 
all your files. Since the disk structure will be changed, an image backup cannot be used. Operating 
system files will be restored from the installation tape, and so do not need to be backed up, but you must 
back up the system configuration files, as described in the BOSS/IX Technical Reference Manual, 
M6227. 

NOTE: The existing partitions are destroyed by this procedure and will need to be created again. This 
process erases all files from the disk. The changed root partition size prevents you from 
restoring an image backup, so the backup must be file-by-file. 
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2. Perform an alternate load to the diagnostic cartridge or reel. When the system is booted, the diagnostic 
Executive prompt is displayed 

3. Enable qiagnostics service mode. Enter: 

service 

You are then prompted for the service password: 

Enter the password to enable Function Select service mode: 

Enter this password: 

b4bus 

4. Prepare to update the superblock. To modify the superblock, the current volume 10 must be destroyed. 
Enter: 

sbinit 

to destroy the current disk partitions and initialize the superblock for the diagnostic partition. 

5. Destroy: "volume 10" (y In)? 

To modify the superblock, type Y. Any other response terminates the procedure and repeats the 
< exec> prompt. 

6. Diagnostic Partition size (in sectors)? 

This prompt asks for the number of sectors to allocate for the diagnostics partition. To provide space for 
the Executive, SIT, Logic Tests and Function Selects, enter: 

2000 

7. Destroy: "partition name" (y In)? 

Type Y to initialize the disk directory for the subsequent install. You are then prompted for the new 
name. Type the new name, up to 12 characters, and press ENTER. 

Type N to leave the name unchanged. 

This completes the procedure for defining the diagnostics partition. The diagnostics can now be installed using 
the following procedure. Because the diagnostic executive is already running and service mode is enabled, you 
can continue with installing the diagnostics. 

A.2.2 Install Diagnostic Programs 

Tb.is part of the procedure copies the bootable diagnostic Executive program, SIT, Logic Tests and Function 
Selects to the diagnostic partition. If you are installing the programs immediately after creating the diagnostic 
partition, you are already in service mode, and may proceed with step 3. 
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1. Perform an alternate load to the diagnostic cartridge or reel. When the system is booted, the diagnostic 
Executive prompt is displayed 

2. Enaqle diagnostics service mode. Enter: 

service 

You are then prompted for the service password: 

Enter the password to enable Function Select service mode: 

Enter this password: 

b4bus 

3. Install all diagnostic programs. Enter: 

install 

The full set of installable diagnostics fits in a 2000 block partition. 

4. Destroy: "partition name" (Yin)? 

Press N to begin the installation. (The partition name was entered in the previous procedure.) 

As each diagnostic is installed, its name and size (in sectors) is displayed. When all the files have been 
installed, the < exec> prompt is displayed again. 

5. Following the installation, list the diagnostics installed. Enter: 

Idisk 

This ends the procedure for installing the off-line diagnostic programs. You may now install the operating 
system, as describ~d in the BOSS/IX Technical Reference Manual, M6227. Then restore your application 
program and data files. 

To test the booting capability of the diagnostics, shutdown the system and reboot. The boot and load procedure 
is described in Section 4. 

A.3 INSTALLING BASS 

The BASS system exerciser programs are installed into the root filesystem, in the jsys directory. The procedure 
for installing them is the same as for installing the utility programs and BASIC. 

This procedure should only be run in single user mode. The system should be booted normally and rooted on 
the root partition. 

The BASS programs are contained on either a series of floppy diskettes (MAl 2000 only) or on a tape cartridge or 
reel labeled EBA. 

'. 
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A.3.1 Installation From Tape 

If you are installing from tape, do the following steps: 

1. Bring the system to single-user mode. 

2. Mount the Diagnostics medium (CS or TS), and make the device ready. 

3. At the system administrator prompt, enter the command line appropriate for the installation media: 

install cs EBA 

or 

install ts EBA 

The program looks for EBA on the tape, displays its saveset information, and begins copying files. The 
name of each file is displayed as it is copied. 

This completes the installation procedure. 

A.3.2 Installation From Floppy 

The floppy installation procedure applies only to the MAl 2000. If you are installing from floppies, Utilities and 
BASIC must be installed separately. 

1. Bring the system to single-user mode. 

2. Insert the diskette labeled EBA #1 into the diskette drive and press the lock button. 

3. At the ADMIN> prompt, enter: 

install fdO EBA 

~ l > i '.,' .... ~'::,.,., __ .. ~ .. 
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4. The program displays: 

Insert diskette number #, < RETURN> when ready: 

Insert the indicated floppy and press ENTER. The diskette label is then displayed, and you are asked: 

Is this the correct RELEASE diskette (yjn)? 

If the diskette is correct, type Y; otherwise type N and insert the correct diskette. 

The program then begins copying files. The name of each file is displayed as it is copied. 

5. When all the files on the first floppy have been copied, you are prompted to insert the next floppy in the 
set. Change floppies and press ENTER. 

Continue changing floppies as promtped until all the files have been copied. When the program has 
finished copying the files from the last floppy, the program ends. 

This completes the installation procedure. 




