




































































Command Descriptions

Update
The UPDATE command operates exactly like the LOAD command with the following exceptions:

o No channel or device parameters are allowed.

e The default L.OAD device always used.

« No opportunity is given to change the software configuration (no INITIAL dialogue).
The correct syntax for this command is:

UPD[ate]

Warmstart

The WARMSTART command operates exactly like the START command with the following exceptions:
* No channel or device parameters are allowed.
e The default START device is always used.

e A warmstart can be run without any interaction by the System Operator (no INITIAL
dialogue).

The correct syntax for this command is:

WAR[mstart]
TEST MODE COMMANDS

Test Mode is entered with the Maintenance Mode TEST command. The Test Mode aliows all of the Self
Test steps to be manually directed. The following Test Mode commands will be discussed in greater detail:

All Help
Channel Iomap
CPU Memory
Exit PON

NOTE

Looping iv disabled when the keyswitch isin position "!" INORMAL)
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Command Descriptions

All
ALL runs all of the manually directed self tests except PON test in the following order:
o CPU test
. Me;nory Test
s Channel Test
s IOMAP

The test may be looped by specifying the desired number of loops in count. Count must be an integer
between 1 and 9999 with 1 being the default. A space is required before specifing count.

The correct syntax for this comsmand is:
AL[L] [ count]
The following illustrates the use of the ALL command:

1-NORMAL
Test ->AL

TOC RAM
Addr Data
0008 0000
0008 0000
000A 0000
000B 0000
000C 0004
000D OO0OE
000E 0000
GOOF 0000
Observe LED display cycle O-F
CPU test passed
Memory Test passed”
Slot 1 Channel 1 - Terminal Interface Controller
Slot 4 Channel 4 - Peripheral Interface Channel
Test Passed
System I/0 Configuration
Number of banks = 4
Load: Channel 4 Device 3
Start/Dump: Channel 4 Device 1

Slot 4 Channel 4 1ID=2 - Pericheral Interface Channel
Device 3 ID=0260 - 9144 Cartridge Tape Unit

1-NORMAL
Test ->
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Command Descriptions

Channel

The test may be looped by specifying the desired number of loops in count. Count must be an integer
between | and 9999 with 1 being the default. A space is required before specifing count. Count must
be specified whenever a specific channel is selected with channel. The failure codes for the TIC/PIC
cards are listed in Appendix A. If a channel is not specified, all channels are tested.

The appropriate test (TIC, PIC, or none) is run for each card installed in the CPU and if a failure occurs,
the failure code is printed on the System Console next to the card description.

The CHANNEL test performs the TIC test and the PIC test.
The TIC test has six sections:

e Init check. Perform an initialization of the TIC and test that the registers contain the proper
data.

e BRasic I/0 orerations. [Issue OBIL IPOLL, SMSK, and RMSK and verify that they respond
properly.

o Port register tests. Write patterns to registers 0-7 of ports 0-7 and verify the data.

o Diagnostic loopback using DMA sequencer ROM.

o Initiate PCC tests on all 8 ports.

e Perform DMA data loopback test on all & ports.
In addition the console TIC is both speed sensed and communication lines are tested with the local console.
The PIC test has nine sections:

o Init check. Perform an initialization of the PIC and test that the registers contain the proper
data.

e Basic I/O operations. Issue OBII, IPOLL, SMSK, and RMSK and verify that they respond
properly.

o Test the ABI status register (PIC register 1).

o Test the ABI interrupt and interrupt mask registers (PIC registers 2 and 3, respectively).
o Test PIC registers 4 and 5 using data patterns.

s Test PIC register 6.

o Test PIC register 7.

s Test PIC registers 8, 9, and A using data patterns.

e Fill ABI FIFO and do DMA to memory and DMA from memory. Test PIC registers associated
with DMA transfers.

Return is to the Test Mode prompt.
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Command Descriptions

The correct syntax for this command is:

CHlan][ count{,channel] ]

The ollowing illustrates the use of CHAN:

cpPU

1-NORMAL
Test ->CH
Slot 1t Channel t - Terminal Interface Controller

Slot 4 Channel 4 - Peripheral Interface Channel
Test Passed

1-NORMAL
Test ->

The Test Meode CPU command executes teats of the CPU not run at power-on. The following Tests are
run by this CPU test:

¢ P, D, S, A Bank register testing.

LED display testng.

TOC RAM testing.

®

o

TOC counting verified.

MPE timer counting verified.

Watchdog Timer Force Condition verified.

The tests not performed by this CPU test, but that are executed by the Power-on CPU test are:

¢ ROM Checksum Test.
o Fuil Nezumi chip test.
o Full Fast and Slow WCS address and Data Test.

e Register File Address and Data Test.

Test all of the Bank registers (P, D, S, A), tests the TOC RAM locations, ensures that the TOC and MPE
timers are counting, displays LED codes 0-F, and tests the Watchdog timer/FMD capability.

The test may be looped by specifying the desired number of loops in count. Count must be an integer
between 1 and 9999 with 1 being the default. A space is required before specifing count.
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Command Descriptions

The correct syntax for this command is:
CPU [ count]
The following illustrates the use of CPU:

1-NORMAL
Test ->CP

TOC RAM

Addr Data

0008 0000

0009 0000

000A 0000

0008 0000

000C 0004

000D 000E

000E 0000

000F 0000
Observe LED display cycle 0-F
CPU test passed

1-NORMAL
Test ->

Exit

The Test Mode EXIT command returns execution to the Maintenance Mode and displays the "H for
help->" prompt.

The correct syntax for this command is:
E[xit]
The following illustrates the use of EXIT:

Test ->E
H for help->

Help

This command does not appear in the Test Mode menu. When issued HELP will display the available Test
Mode commands and the ROM version numbers.

The correct syntax for this command i

HELP
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Command Descriptions

The following illustrate the use of HELP:

1-NORMAL
Test ->H

ROM Versions:t.nnnn 2.nnnn 3.nnnn  4.nnnn
Selftest Menu:

AL[1] [ count ]

CH[an] [ count [ ,chan ] ]
CP[u] [ count ]

Efxit]

I[omap} [ count ]
Mlemory} [ count }

PON [ count }

1-NORMAL
Test ->

lomap

The IOMAP command executes a version of IOMAP which is contained in the Self Test ROM. This version
of IOMAP displays the number of banks of memory physically installed in the system and identifies all of
the I/O cards installed in the system. For PIC cards, all supported HPIB devices attached to the PIC are
identified and their ID code is displayed along with a device description.

This command runs the memory size portion of the memory test and .iisplays the size of memory, !ists the
LOAD and START/DUMP devices, and then displays the types of cards installed in the system. The types
of devices on the PICs are also displayed.

The test may be looped by specifying the desired number of loops in count. Count must be an integer
between 1 and 9999 with | being the default. A space is required before specifing count.

The correct syntax for this command is:

I[omap] [ count}
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Command Descriptions

The following illustrates the use of IOMAP:

1-NORMAL
Test ->I

System I/0 Configuration
Number of banks = 4
Load: Channel 4 Device 3
Start/Dump: Channel 4 Device 1

Slot 4 Channel 4 1ID=2 - Peripheral Interface Channel
Device 3 ID=0260 - 9144 Cartridge Tape Unit

1-NORMAL
Test ->
Memory

The Test Mode MEMORY command 2xecutes the Power-on Memory Test which first determines the amount
of memory installed, initializes the memory, performs an Address Test, performs a Pattern Test, and then
performs an Error Detection And Correction Test (EDAC). The memory is left with 30F8 (halt 8) in all
locations.

The full memory test is run and a pass/fail message is sent to the System Console. If a failure occurrs the
number of the failing section is displayed.

The test may be looped by specifying the desired number of loops in count. Count must be an integer
between | and 9999 with 1 being the default. A space is required before specifing count.

Return is to the Test Mode prompt.

The correct syntax for this command is:
Mlemory] [ count]

The following illustrates the use of MEMORY:

1-NORMAL
Test ->M

Memory Test passed

1-NORMAL
Test ->
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Command Descriptions

PON

The Test Mode PON command executes the Power-on Self Test count times. This command is much like
the ALL Test Mode command with the exception that the Power-on CPU test is executed in place of the
manually executed CPU test and IOMAP is not executed. The PON test is initiated by toggling the PON

line.
NOTE

This command can not be run from keyswitch positions "3" or *1" from "3"
(REMOTE and LOCAL from REMOTE, respectively). The correct syntax
for this command is:

PON [count]
The following illustrates the use of PON:

2-LOCAL (from Normal)
Self Test ->PON

Power on Self Test

Memory Test passed

Number of banks = 4

Slot 1 Channel 1 - Terminal Interface Controller
Slot 4 Channel 4 - Peripheral Interface Channel

2-LOCAL (from Normal)
Self Test -»
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SOFTPANEL

SECTION

o
L4 ]

INTRODUCTION

Softpanel is a diagnostic

tool to examine software. Softpanel allows the user to display and modify

memory, perform register and I/O operations, set memory breakpoints, and perform other necessary

functions. All commands

requiring parameters must have a "+, "-" or a space between the the command

and the parameter. The following commands are allowed in softpanel:

Display Memory Other/Misc
T
Modify Memory ENV
RTOC
Register Operations WTOC
DR RDX
MR ST
Execution Control Memory Break Points
E SMB
RUN CMB -
SMD
Input/Output Operations SB
RIO
wIO

The parameters for these commands are defined as follows:

bank

count

epxr

ioaddr

iodata

numeric

One of the following numeric fields limited to a range of 0 - 255 (8 bits): The
current radix numeric field, a hexadecimal numeric field preceded by a $ or a
digit, or an octal numeric field preceded by a %.

One of the following numeric fields limited to a 16 bit maximum: The current
radix numeric field, a hexadecimal numeric field preceded by a $ or a digit, or
an octal numeric field preceded by a %.

Is a combination of numeric and op. Operations are performed from left to
right with no precedence.

One of the following numeric fields limited to a 16 bit maximum: The current
radix numeric field, 2 hexadecimal numeric field preceded by a $ or a digit, or
an octal numeric field preceded by a %.

One of the following numeric fields limited to a 16 bit maximum: The current
radix numeric field, a hexadecimal numeric field preceded by a $ or a digit, or
an octal numeric field preceded by a %.

One of the following numeric fields limited to a 16 bit maximum: The current
radix numeric field, a hexadecimal numeric field preceded by a $ or a digit, or
an octal numeric field preceded by a %.
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Softpanel
op

reg

regfile

tocaddr

tocdata

One of: a +, -, or #. Operations done on numeric fields are done signed. Bit
(0:1) is the sign bit. : is the indirection operator.

One of the following registers: DB, DL, Q, S, PB, PL, Z, STA (the HP 3000 status
register), SB (the split bank flag, 1 bit wide), CIR, X, SW (the switch register
containing load/boot device drt), Dbank, Sbank, Pbank, LPFlg, DISP, or ICS.

One of the following numeric fields limited to a range of 0 - 255 (8 bitsk The
current radix numeric field, 2 hexadecimal numeric field preceded by 2 $ or a
digit, or an octal numeric field preceded by a %

One of the following numeric fields limited to a 16 bit maximum: The current
radix numeric field, 2 hexadecimal numeric field preceded by a $ or a digit, or
an octal numeric field preceded by a2 %.

One of the follov. ‘ag numeric fields limited to a 16 bit mazimum: The current
radix numeric field, a hexadecimal numeric field preceded by a $ or a digit, or
an octal numeric field preceded by 2 %

COMMAND DESCRIPTIONS

Display Memory

The D command continues from where we last left off and displays another half screen full of data. All
display commands display in the current radix (refer to SDM [Set Display Mode] command). The display
command will always show multiples of 8 words in the current radix and in ASCH. The options are:

[+]

DA expr|: [I ]expr] 1 ,count} Displays the absolute address of bank 0.

DEA bank.expr[:[

[+ ]
bsv[-ezpr 10:1{]

[ [expr]]
[+ 1o

DDB[-expr 1[:[
1

[ l[expr]
[+

[ [expr]

[+ ]
DQ [-expr ][:[Et

{ [expr]]
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]
DDL[-expr }[:[Ef

}t%expr]] [,count] Displays the absolute address relative to the specified bank.

expr]]l,count] Displays the absolute address relative to sysglobal.

expr]][,count] Displays the absolute address relative to the DB register.

expr]][,count] Displays the absolute address relative to the DL register.

expr]][,count] Displays the absolute address relative to the Q register.



[+ 1 [+
DPB[-expr ][:[[_
[ lexpr]]
[+ I
DS [-expr ][:[[_
[ lexpr]]
[+ ]
DZ [-expr ][:{{t
[ [expr]]
[+ ]
DP [-expr ][:({f
[ lexprl]
{+ ]
DPL{-expr ][:[%‘:
[ lexpr]]

]

]expr]] [,count]

+}e:x:pr-]] [,count]

|

]expr]] [,count]

]

]e:cpr]] [,count]

]

]ezpr]] [,count]

Modify Memory

Softpanel

Displays the absolute address relative to the PB register.

Displays the absolute address relative to the S register.

Displays the absolute address relative to the Z register.

Displays the absolute address relative to the P register.

Displays the absolute address relative to the PL register.

Modify memory commands will display the current address, current contents, and waits for the user to
input 2 new value. This value can be input using a numeric field using the current default radix or may

be forced using the radix forces ("%" or "$"). The command will terminate when the user inputs either “.

or "/ /" in reponse to the prompt.

The options are:
MA expri: [Ef}e:cpr

MEA bank.expr|: [{

[+ ] [+
MSY[-expr ][:[[_
[ lexpr]]
[+ ]
MDB[-expr 1{:{ Et
[ lexprl]
[+ ]
MDL [ -expr ][:[{‘_‘
[ [expr]]
[+ ]
MQ [-expr ][:[k
[ [expr]} !

+]

1

]e:z:pr] ]

}ezpr] ]

%e:cpr] ]

%expr] ]

i

}eo:pr] 1

Modify the absolute address in bank 0.

Modify the absolute address in the specified bank.

Modify the absolute address in sysglobal.

Modify the absolute address in the DB register.

Modify the absolute address in the DL register.

Modify the absolute address in the Q register.
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[+ ]
Ms [-expr ]1:[ {t}ea’:pr] ] Modify the absolute address in the S register.
[ [expr]]

[+ ]
MZ [-expr ][: [{t%expr]] Modify the absolute address in the Z register.

[ {exprl]
[+ 1

MPB[-expr 1I: [[ expr]] Modify the absolute address in the MPB register.
[ lexprl}

[+ ]
MP [-expr ][: ( a:pr] 1 Modify the absolute address in the P register.
[ [exprl]

[+ ]
MPL[ expr ][: } %ea:pr]] Modify the absolute address in the PL register.
[ lexpr]]

Register Operations

The DR command will display the common registers {i.e., P, PB, PL, CIR, DB, Q, S, etc.). If no field is
specified to DR then all common registers will be displayed.

The options are:
R Lreg ]
[regfilel,count]]

reg
MR { egfite)
Execution Control
The options are :
E Exit back to Maintenance Mode

RUN Run (return to software)
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Input/Output Operations

The forms of addresses and data paterns can be found in the HP3000 Series 37 Hardware Design
Document Revision 'A’.

The options are:
RIO ioaddr Read /O from address toaddr

WIO ioaddr,iodata Write I/O address ioaddr with data todata

Miscellaneous Commands

The T (Trace) comman:! allows the user to trace the current (or specified) stack. ENV allows the user to
move back markers of the current stack and access data there as if it were at the current marker. RDX
allows the user to change the current Radix. Softpane! starts with the Radix set to octal. The ENV
command specified with no parameters will turn ENV off (g-relative addresses revert to the current
environment).

The options are:

T{ [numeric.lnumeric] Trace stack.

ENV[ numeric] Change the environment.

RTOC tocaddr Read TOC RAM address.

WTOC tocaddr,tocdata Write TOC RAM with data.

RDX (g} Change the current radix. (4 - Hex; O - Octal)
ST Give Softpanel status.

Memory Breakpoints

Using the SIMB breakpoint board in conjunction with the softpanel allows for breaking on absolute
memory addresses for software debugging or tracing. The breakpoint capability includes two addresses,
designated as A and B. These addresses can be set up as a range, allowing for breakpointing of a region of
memory.

A data pattern is also available, which allows for breaking only on a particular pattern being written (read
data patterns are not supported) to 2 memory word. This data pattern can consist of ones, zeros, and don’t

cares.

All memory breakpoint commands require the SIMB breakpoint board.
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The commands for the memory breakpoint board are as follows:
A: . {RD}
dSMB [B:] bank.numerw[,wml [,RA]
Sets 2 memory breakpoint. Defaults to breakpoint A if not specified. RD and WR are to specify read or
write only. The default is read/write. RA sets up range mode, and must be specified on the last address

entered. For example, to set a range breakpoint for reads to address range 1000 to 2000 in bank 0, enter
the sequence SMB A:0.1000 followed by SMB B:0.2000,RA.

CMB

Clears ALL memory breakpoints. (A and B can only be cleared together).

SMD bit pattern

Sets a data pattern for the breakpoint. This feature is particularly useful for the case of a particular data
pattern showing up at random in a table. A single 16-bit word can be specified, made up of O’s, I’s, and
X’s (don’t cares). For example, if the data pattern %20040 is showing up at random in some resident table
in MPE, (virtual tables must be frozen using System Debug) then the sequence would be to do SMB
A:<address of start of table> followed by SMB B: <address of end of table>, followed by
SMD 0010000000100000. The bit pattern MUST contain a sequence of 16 ones, zeros, and xs.

The SMD command, when used, must follow the setting up of the range.
SB

Shows the current state of the breakpoints A and B, the ranging flag, and the data pattern.

CPU ROMS Date Code 3444 Exceptions

1. The Softpanel ENV command. One would expect ENV 0to turn the ENV feature off. Instead, it
prints "wWhoops. S below Q! Env Aborted!". The workaround is to type ENV with no parameter to
turn ENV off.

2. In the Softpanel: the RTOC command does not give a new line after printing the value of the requested
TOC register. The disnlay produced is thus somewhat confusing.

3. In the Softpanel: Any hexadecimal value starting with an alphabetic character (for example,
"A""A00""CO") must be preceeded by either a zero or a dollar sign, even if the current radixz is set to
Hexadecimal. Imbedded letters in a hex value starting with a numeric (for example, "1C00" do net have
this restriction.

The reason for this qualification for numeric in the hex radix is to distinguish between the DB register
and the value "$DB".

4. In the Softpanel, the SMB command catches the condition where the SIMB breakpoint board 18 mssing.
but the SMD command does not.

S. In the Softpanel, the T {Trace) command to a non-existent s-bank does not print an error message.
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6. In the Softpanel, the T (Trace) command will print the last user stack if the current stack is the ICS,
but there is no way to use the ENV command to move back to the user stack.

7. In the Softpanel, using the RIO command to a non-existent register produces a watchdog timer
interrupt, and the console comes back to the Maintenance Mode prompt.

8. In the Softpanel, the RTOC command issued to values outside the range $0 to $1F will return some
value. It seems to be the TOC register address modulo $20 (decimal 32). (i.e. RTOC §5, RTOC $2§,
RTOC $45, etc. all return the value from TOC register 5).

9. In the Softpanel, the Help text makes reference to a DZ register. DZ really refers to the Z register in
this line.

10. The switch register (SR) is not in the default register display. It may be displayed manually.

11. In the Software Display, the status register flags M, I, T, R, O, and C indicate a value of 1 with an
upper case letter and a value of 0 with a lower case letter.
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Error Codes

APPENDIX

eemon
(A ]

This appendix will cover all error codes associated with the Series 37 Self Test. The error codes are listed

according to the test sequence they are associated with: TIC, PIC, CPU, or MEMORY.

TIC ERROR CODES

The TIC error codes are divided according to one of the nine sections of the TIC test that detected the

error.

The Slot Test will display one of the following error codes if the TIC test fails. Note that the Tests are run

in the same sequence as the test sections and that the test stops on the first failure found.

TIC Test Section 1

This is the initialization test. It will initialize the TIC and then check that the registers contain expected

data.

Register 8 initialization error (expected $0800)
Register 9 initialization error (expected $0800)
Register A initialization error (expected $FF00)
Register C initialization error (expected $0000)
Register D initialization error {(expected $0000)
Register E initialization error (expected $5004)
Register F initialization error (expected $5004)

TIC Test Section 2

This section performs tests on: basic operations, test OBII, IPOLL, SMSK & XMSK.

Code  Error

0201 SMSK/RMSK test, TIC did not respond with mask bit set
0202 SMSK/RMSK test, TIC did not respend with mask bit cleared
0203 TIC did not set IRQ

0204 Improper IPOLL response (no, wrong, or multiple channels)
0205 Improper OBII response
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TIC Test Section 3
The PORT register test. Test register 0-7 on ports 0-7.

Code  Error

0300 Port 0, register O pattern test failure
0301 Port 0, register 1 pattern test failure
0307 Port O, register 7 pattern test failure
0310 Port 1, Register O pattern test failure
0377 Port 7, register 7 pattern test failure

TIC Test Section 4

DMA test, IMB write Word

Code Ervor

0401 DMA state machine failed to go to state 4

0402 DMA state machine failed to go to state 3

0403 DMA write to memory transferred improper data

0404 DMA read from memory to RBYTE transferred improper data
0405 DMA read from memory to LBYTE transferred improper data
0406 DMA counter test failed

TIC Test Section 5

Port Self Test

Code  Error

0500 Port 0 Self Test failure

0501 Port 1 Self Test failure

0507 Port 7 Self Test failure
NOV 84
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TIC Test Section 6

DMA loopback to port test

Code  Error

0600 Port 0 loopback failure
0601 Port 1 loopback failure
0607 Port 7 loopback failure

TIC Test Section 7

DMA loopback data test

Code  Error

0700 Port 0 loopback data failure
0701 Port 1 loopback data failure
Q707 Port 7 loopback data failure
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PIC TEST ERROR CODES

The Slot Test will display one of the following error codes if the PIC test fails. The Tests are run in the
same sequence as the test sections and the test stops on the first failure found.

PIC Test Section 1

Initialization test, Initialize the PIC and then check that the registers contain expected data.

Code  Error

0104 Register 4 initialization error {expected $0000)

010% Register 3 initialization error {expected $0000}

0106 Register 6 initialization error {expected $0020)

0107 Register 7 initialization error (expected $0000)

o108 Register 8 initialization error (expected $0000)

010A Register A initialization error (expected $0000)

010F Register F initialization error (expected $0087+(8*channel#))

PIC Test Section 2

Basic operations, test OBIL, IPOLL, SMSK & RMSK.

Code  Error
0201 SMSK/RMSK test, PIC did not respond with mask bit set
0202 SMSK/RMSK test, PIC did not respond with mask bit cleared
0203 PIC did not set IRQ after SMSK on selected channel
0204 Improper IPOLL response after SMSK (no response,
wrong response, or multiple channels responding)
0205 Improper OBII data from this channel after SMSK
0206 Improper Register D response after SMSK
0207 Improper IPOLL response (should have been clear)
0208 Recieved no CSRQ after issuing a SIOP
0209 Wrong channel is responding to SPOLL
020A Improper OBSI data after SPOLL
020B _ Improper Register F data after SPOLL
020C Improper CSRQ response after HIOP (should have been Zero)
020D Improper SPOLL after HIOP (should have been Zero)
020E Improper OBSI response to SPOLL after HIOP

(should have pointed to device 7)
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PIC Test Section 3

Test ABI Status Register (PIC Register 1)

Code

Error

Initialization error - bits 0 to 7 should be Zero
Initialization error - bits 10, 13, and 14 should be Zero
and bits 11 and 12 should be One

Bit 13 should be 1, bit 14 should be O when the ABI is
addressed to Talk, but not Listen.

Bits 13 and 14 should both be 1 when the ABI is addressed
to Talk and Listen.

Bit 14 should be !, bit 13 should be O when the ABI is
addressed to Listen, but not to Talk.

Bits 13 and 14 should both be 0 when the ABI is not addressed
to Talk or to Listen.

PIC Test Section 4

Test ABI Interrupt Register {PIC Register 2) and Interrupt Mask Register (PIC Register 3)

Code

Error

Reg2, Bit O should be set (an interrupt is pending).

Reg2, Bits 9 and 13 should be clear

(no handshake abort and inbound FIFO empty).

Reg2, Bit 12 should be set (outbound FIFO room available).
Reg2, Bit 14 should be set (outbound FIFO idle).

Reg2, Bit 8 should be clear (no status change).

Reg2, Bit 0 should be clear (no interrupt pending).

Reg2, Bit 8 should be set (status change occurred).

Reg2, Bit 9 should be clear (no handshake abort).

Reg2, Bits 12 and 14 should be clear. Bit 13 should be set
(outbound FIFO room not available, outbound FIFO not idle,
and inbound FIFO not empty. ==> FIFO bits in opposite
state).

Reg2, Bit 9 should be set (handskake abort).

Reg2, Bit 9 should be clear (no handshake abort).
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PIC Test Section 5

Test PIC registers 4 & § by reading and writing data. Functions are not tested.

0501 Register 4 fails to show data patterns $00AA.
0502 Register 5 fails to show data patterns $00AA.
0503 Register 4 fails to show data patterns $0055.
0504 Register § fails to show data patterns $0055.

PIC Test Section 6
Test PIC register 6 (HPIB control register).

Code  Error

0601 Register 6 fails to show patterns $802A for Read/Write test.

0602 Register 6 fails to show patterns $4054 for Read/Write test.

0603 Bits 12 and 14 of the ABI Interrupt Register (PIC register 2)
should be set (outbound FIFO NOT full and idie).

0604 Bits 12 and 14 of the ABI Interrupt Register (PIC register 2)

should be clear (outbound FIFO full and NOT idle).

Bit 15 of Register 6 should be set {clear outbound FIFO) via
the ABI Interrupt Register test. Bits 12 and 14 of the ABI
Interrupt Register should be clear.

PIC Test Section 7

Test PIC register 7 (HPIB address).

Code  Error

0701 Register 7 fails to show patterns $800A for Read/Write test.
0702 Register 7 fails to show patterns $§4015 for Read/Write test.
0703 Bit 9 of Reg 7 should be set (Talk always) via the ABI Status

Register (PIC reg 1) test. Bits 13 or 14 of the ABI Status
Register should be off to indicate NOT a Talk or a Listen.

0704 Bit 10 of Reg 7 should be set {(Listen always) via the ABI
Status Register test. Bit 13 of the ABI chip Status
Register must be on to indicate a Talk always.

0705 Same as 0704 except bit 14 of the ABI chip Status Register
must be off to indicate NOT a Listen always.
0706 Same as 0704 except the ABI Status Register is again updated

and bit 13 of the ABI Status Register must be on
to indicate NOT a Listen always.
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PIC Test Section 8

Test PIC register 8, 9 & 10 with read/write data only. Register 8 is only tested for lower 8 bits. Register
9 & 10 ($A) are tested for all 16 bits.

0801
0802
0803
0804
0805
0808

Register 8 fails to show data patterns $00AA.
Register 9 fails to show data patterns SAAAA.
Register 10 fails to show data patterns SAAAA.
Register 8 fails to show data patterns $0055.
Register 9 fails to show data patterns $55535.
Register 10 fails to show data patterns $5555.

PIC Test Section 9

Test DMA Write/Read/Abort from memory to PIC FIFO and from PIC FIFO to memory.

Code

03906

0807
0908
0908
0908
0908
090A
090B

030C

Error

CSRQ response & test via OBSI failed the DMA Write to PIC.
Bit 9 of the Interrupt Register (PIC reg 2) should be clear

(no handshake abort) the DMA Write Abort (PIC reg E) test.
Data transferred to the PIC FIFO by the above transfer
(assuming the DMA Write abort test passed) is incorrect.
CSRQ response & test via OBSI failed the DMA Write Abort.
Bit 5 of PIC register B should be set for the DMA Write Abort
termination test.

Bit 6 of PIC register B shouid be set for the DMA Write Abort
termination test.

CSRQ response & test via OBSI failed the DMA Read from PIC.
Microword at 30390 fails to match the data patterns $1011.
Microword at $0391 fails to match the data patterns $1213.
Microword at $0392 fails to match the data patterns $1415.
Microword at $0393 fails to match the data patterns $1617.
CSRQ response & test via OBSI failed for the DMA Read Abort.
Bit 5 of PIC register B should be set for the DMA Read Abort
termination test. -

Bit 6 of PIC register B should be set for the DMA Read Abort
termination test.
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CPU TEST ERROR CODES

The CPU Test will display one of the following error codes if the CPU test fails. Note that the Tests are
run in the same sequence as the test sections and that the test stops on the first failure found.
Test Section 1 - Bank Register tests
0101 Pbank read/Abank write failure
0102 Dbank read/Sbank write failure
0103 Sbank read/Dbank write failure
0104 Abank read/Pbank write failure
Test Section 2 - TOC RAM tests

0201 TOC RAM test not done, Pfail
0202 TOC RAM data failure

Test Section 3 - TOC count verification
0203 TOC not counting
Test Section 4 - MPE timer verification
0301 TOC not counting
'Test Section § - LED display
There are no failure codes in this section.
Test Section 6 - Watchdog timer verification

0501 Watchdog timer did not rollover
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MEMORY TEST ERROR CODES

The Memory Test will display one of the following error codes if the Memory Test fails. Note that the
Tests are run in the same sequence as the test sections and that the test stops on the first failure found.

Code  Error

0001 Memory size test failed

0002 Memory Initialization/test failed

0003 unassigned

0004 Error Detection and Correction (EDAC) test failed
0005 Memory address test failed

0006 Memory pattern test failed

FOFO Memory dead (watchdog timer failure)
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GENERAL INFORMATION

1.0 INTRODUCTION

This manual describes the diagnostic program for the Memory in the HP 3000 Series 37. The MDIAG37
will test all of memory and all control functions, and will force single and double-bit error detection and
single~bit error correction.

This diagnostic is a tool that can be used to locate bad memory chips, verify memory control circuitry, and
verify the correct operation of the Error Detection and Correction circuit (EDAC).

MDIAG37 is written in SPL and is run under the Diagnostic/ Utility System (DUS).

1.1 REQUIRED HARDWARE

The hardware required to run MDIAG37 is the HP 3000 Series 37 minimum configuration:

Console (connected to the TIC at slot 1, port 0)

HP-IB Tape Drive

SPU (with the following board set): CPU
Memory*
TIC
PIC**

*located in slot 2 of the SPU -~ must work well enough to initiate MDIAG37
**needed as a coldload path to load DUS

1.2 REQUIRED SOFTWARE

The most recent revision of the following software is required:

DUS
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General Information

1.3 DIAGNOSTIC PROGRAM STRUCTURE

The MDIAG37 is composed of tests that can be run individually or in any combination that you select.
The selected tests can be looped a specific number of times or until you halt them. The tests always run
in ascending numerical order.

Tests 1, 8, and 9 do NOT allow error looping.

1.4 TEST LIMITATIONS

This diagnostic is intended to isolate specific RAM and/or EDAC failures. The system to be tested needs
to be functioning well enough to load DUS.

Muitiple-bit errors will cause MDIAG37 to lose control over error reporting and the ability to recover
from the interrupt, EXCEPT during Test Section 2. All other test sections will display the following
message:

System Halt 6
CPU memory parity error -- multi-bit error.

The number of the test section in which the halt occurred will also be displayed.

1.5 TEST EXECUTION TIMES

The test execution times vary with the amount of memory.
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SECTION
OPERATING INSTRUCTIONS -
2 |

2.0 INTRODUCTION

This section of the manual describes how to operate the memory diagnostic (MDIAG37).
The primary function of MDIAG37 is to test and diagnose the HP 3000 Series 37 memory. The most

important feature of MDIAG37 is that you control test selection, looping, error handling, and printing
messages.

2.1 TEST SELECTION
MDIAG37 is divided into tests that can be run individually or in combinations. The order in which the

tests run, however, is fixed. Use the TEST command to select tests.

Use the List Diagnostic Status (LDS) command to list which tests are currently selected. A "1" under the
test number indicates that test section is enabled. A "0" indicates that test section is disabled.

The standard default selects all tests. If you want to run a simple “"go/no go" version of MDIAG 37, select
the following test list:

1) Test Section ! - Low Memory/Diagnostic Compatability Test
2) Test Section 2 - EDAC Test
3) Test Section 3 - Address Test
4) Test Section 6 - Move Data Test
5) Test Section 9 ~ Log Test
To change the test selection, enter TEST, then enter a "-" in front of the test number(s) to be deleted, or

enter a "+" in front of the test number(s) to be added. Enter TEST and a list of test numbers without
using a "-" or a "+" to select only those tests that you list.

2.2 LOOPING

You can select two types of looping when you configure MDIAG37.

The first type loops on the selected test list the number of times that you specify. If you do not enter a
parameter, the selected tests will be looped until you halt them. Set the LOOPOFF option to discontinue
looping. LOOQPOFF also turns off the loop on error (LOOPERR) option. The loop count can be any number
from 1 to 32,767.
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The second type loops on failure. If specified, the failing test will loop continuously until you halt it with
CNTRL-Y. At this point, the LOOPERR option is also turned off.

2.3 ERROR HANDLING

Error messages cannot be suppressed. However, you have the option of displaying the error messages on
the console (default) or of routing them to a printer (PEMP). Make certain that the printer is connected
before DUS is initialized. The printer connection is not verified by MDIAG37.

You also have the option to pause on error (default) or to continue with the diagnostic (SEPS).

Only the most recent single-bit error is saved because there is only one location per memory board for
error logging. Compare data errors or errors found in the EDAC test are all displayed.

2.4 PRINTING MESSAGES

There are two types of messages: error and information. Error messages tell you that the memory has
failed to respond properly to a test. Error messages cannot be suppressed, but can be directed to a printer
instead of to the console (PEMP). Information messages can be suppressed (SNDP).

2.5 HOW TO RUN MDIAG37

Input to MDIAG 37 is through the system console, after Test Section 1 has run or during program pauses.

Run the memory diagnostic in the following manner:

1) Perform MPE shutdown to log off all users, if applicable.

2) Run the console selftest.

3) Fully reset the console.

4) Install a DUS tape in the cold-load device.

$) If the system is off, power it on by turning the keyswitch to the LOCAL or REMOTE position. If
the system is already on, verify that the keyswitch is in the LOCAL or REMOTE position. Use the
appropriate load command to load DUS.

6) DUS displays a welcome message 2nd a prompt:

DIAGNOSTIC/UTILITY SYSTEM (REVISION nn.nn)
ENTER YOUR PROGRAM NAME (TYPE HELP FOR PROGRAM INFORMATION)

73 Type MDIAG37 in response to the prompt
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8) The memory diagnosiic ioads and executes Test Section i. The foliowing message is then displayed:

HP 3000 Series 37 Memory Diagnostic - (MDIAG37 nn.nn XX/XX/XX)

Begin Section 1

Begin Step 11

If step 11 terminates with an error then there are fatal

multiple-bit errors in low memory and the diagnostic will fail

to run properly.

Step 11 completed

Begin Step 12

Step 12 completed

Begin Step 13

Detected X banks of memory on X boards using 64K RAMS

Step 13 completed

Begin Step 14

Step 14 completed

End of Section 1

Type "GO’ to Continue {HELP to list commands)
>

9) At this point, GO will execute the default tests (all tests) after Section 1. To change the test
selection, enter TEST with a "~" in front of the test numbers to delete those tests, or a "+" in front of
the test numbers to add those tests. Without a "-" or a "+' MDIAG37 will perform just those test
sections listed.

Examples: TEST -5,6,7 or TEST -5/7 will delete tests 5-7
TEST +2,3,40r TEST +2/4 will add tests 2-4
TEST 1,2,3,6,9 to run tests 1,2,3,6, and 9 (go/no go)

If you inadvertently select no tests by deleting test sections, MDIAG37 will select all tests (default).

10) Unless the End of Program Pause has been enabled, control is returned to DUS when the diagnostic
has been executed.
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2.6 HOW TO CONFIGURE MDIAG37

You can configure and reconfigure the diagnostic according to your needs.

MDIAG performs initialization and Section 1, followed by a prompt for an operator command. If you are
going to use the default commands (indicated with an asterisk in Table 2-1), type GO in response to the
prompt. If you want to reconfigure the diagnostic, you can do so at this point or after you interrupt the
diagnostic. Table 2-1 provides the available commands.

Table 2~1. DIAGNOSTIC COMMANDS

COMMAND NAME DESCRIPTION
EEOPP* Enable End Of Program Pause allows end of program pause
EEPS* Enable Error Pause halts after error occurs

ENDP* Enable Non-error Display allows information messages
EXIT Exits the diagnostic returns to DUS

GO resumes program at current step allows diagnostic to continue at

current step

HELP lists commands lists available commands with a brief
. description
LDS List Diagnostic Status Lists the following information:

which test sections are enabled
ENDP flag: true or false

EEPS flag: true or false

EEOPP flag: true or false

LOOPTST flag: true or false
LOOPERR flag: true or false

PEMP flag: true or false

number of executed diagnostic passes

LOOPTST (n) Loop on current Test list May enter a repetition factor. If a
parameter is blank, the loop continues
until LOOPOFF is set.

LOOPERR Loop on test with Error Loops on failed test section. Halt
LOOPERR with CNTRL-Y.
LOOPERR is not available in test
sections 1, 8 and 9.
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Table 2-1. DIAGNOSTIC COMMANDS

COMMAND NAME DESCRIPTION

LOOPOFF* Do not Loop overrides LOOPTST and LOOPERR

LT Lists Tests lists available tests with a brief
description

PEMP Print Error Messages to Printer uses printer that is defined in DUS
1/0 table

PEMC* Print Error Messages to Console

RUN restart program from section 1 allows you to restart the diagnostic

SEOPP* Suppress End of Program Pause returns to DUS

SEPS Suppress Error Pause does not pause after error

SNDP Suppress Non-error Display suppresses informational messages

TEST (n) Specify Test(s) to be executed allows you to select tests with a

. +, delete tests with a -

NOTE: Refer to the following
section for test descriptions.

*default configuration
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- SECTION

TEST DESCRIPTIONS

3.0 INTRODUCTION
This section of the manual describes the test sections of the memory diagnostic (MDIAG37).

3.1 TEST SECTION 1

Low Memory/Diagnostic Compatability Test
This section tests low memory and diagnostic compatability, reads the syndrome information, and checks
memory configuration. It automatically executes when you call up MDIAG37. After completion, this

test section allows the operator to change the configuration of the diagnostic.

Appendix A contains a table that decodes the syndrome codes.

NOTE )

This section does NOT allow the Loop on Error option.

Step 11. Low Memory Test -- This step reads the lowest 256K bytes of memory (banks O and 1) to check
for double-bit hardware errors. If there are any double-bit errors in bank 0 or bank 1,
MDIAG37 will not run. This step does NOT have the Loop on Error option. The displayed
failure indication will be a multiple-bit error system halt:

System Halt 6
CPU memory parity error -- multi-bit error.

Step 12. Diagnostic Compatability -- This step checks that the system you are testing has the correct
CPU. This step does NOT have the Loop on Error option. If an incorrect CPU is detected, the
following message is displayed:

This diagnostic is only for an HP 3000 Series 37 System.
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Step 13. Memory Configuration -- This step determines the size of memory by reading a location in each
consecutive bank until a Memory Bounds Violation occurs. This information is displayed by the
following message:

Detected XX banks of memory on Y boards using ZZZK Rams.

Where: XX = 1-32 (indicating the number of banks)

Y=1/2
Z1Z = 64/256

If no valid last bank number is found, the following error message is displayed:

Last Bank No. Invalid

If 2 Memory Bounds Violation is not detected, the following error message is displayed:

Memory Bounds Violation not detected - default ending bank = 3.

This step does NOT have the Loop on Error option.

Step 14. Clear Memory Status -- This step reads the memory status of 1 or 2 boards to clear the error

syndrome code. It does NOT have the Loop on Error option.

3.2 TEST SECTION 2

ZDAC Test

This section performs a simple pattern test on all memory boards present. It then checks the Error
Detection and Correction Circuit (EDAC) fo ensure that the board will function correctly with single-bit
€rrors present.

Step 21. Simple Pattern Test -- This step does a simple pattern test before beginning the EDAC test to
detect faulty RAMs. Since the EDAC facility cannot be shut off, this is the only way to ensure
that the EDAC test is using locations that are free of errors.

Error message:

Single-bit error detected
Board: X

Syndrome Code: %YYY
Chip Number: UZZzZ

Where: X =0/1
YYY = Octal Syndrome Code
UZZZZ = Reference Designator of fanity RAM
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Step 22. EDAC Test -~ This step verifies that single-bit error detection and correction is performed
correctly. The 32 single-bit errors that can occur are generated. Proper error correction is

then

clear.

checked. The syndrome latch is checked for proper error logging, causing the latch to
Finally, a check is made to verify that the syndrome latch is cleared.

Error messages:

®

Multi-error was detected during single-bit error test;
Board: Y; Block: Y

Where: Y = 0/1

Error in test word was not corrected; data bit XX.
Board: Y; Block: Y
Data expected: %AAAAAA; Data received: %22227Z

Where: 0=<=XX<=31
Y=0/1
AAAAAA and ZZZZ7ZZ = octal data

Syndrome code expected was not returned; data bit XX.
Board: Y; Block: Y :
Expected: %AAA; Received: %ZZZ

Where: 0<=XX<=31
Y =0/1
AAA and ZZZ = octal syndrome codes

Syndrome latch was not cleared after status was reported;
Board: 'Y

Where: Y = 0/1
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Step 23. EDAC Test - Double-bit Errors -- This step will verify double-bit error detection and
correction. Thirty random double-bit errors are generated and checked for proper handling.
The syndrome latch is checked for proper error logging.

Error messages:

e Multi-error was detected during double-bit error test.
Board: Yj; Block: Y

Where: Y =0/1
¢ Syndrome code expected was not returned;
Board: Y; Block: Y
Expected: %AAA; Received: %zZZZ

Where: Y =0/1
AAA and ZZZ = octal syndrome codes

e Syndrome latch was not cleared after status was reported;
Board: Y

Where: Y = 0/1
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3.3 TEST SECTION 3

Address Test

Step 31. Address Test -~ This step will write the "exclusive or" of the bank and address of every available
location into itself. Each location is then read and verified. This procedure is repeated, using
the compliment of the "exclusive or" of the bank and address of every location as data. If this
test fails, the unique address capability may have failed.
The following messages will appear during test execution:
Begin Section 3
Begin Step 31
All of tested memory has been written
Pass 1 completed - Begin Pass 2
All of tested memory has been written

Step 31 completed

End of Section 3

Error message:

Expected: %XXXXXX; Received: %YYYYYY
Address = %227777

Bank = W

Board = A

Where: XXXXXX = data expected in octal
YYYYYY = data received in octal
2727777 = address of error inoctal 0 <=Z <= 177777
W = bank with error 0 <= W <= 31
A=0/1
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3.4 TEST SECTION 4

Alternating Ones and Zeros Test

Step 41. Alternating Ones and Zeros Test -- This step writes an alternate one and zero pattern into all
available memory locations in ascending address order and then reads them back. The
complement pattern is then written and read back. The error latch is read after testing each
pattern to check whether any single bit errors were detected.
The following message will appear during test execution:
Begin Section 4
Begin Step 41
All of tested memory has been written
Pass 1 completed - Begin Pass 2
All of tested memory has been written

Step 41 completed

End of Section 4
The following error message will be