


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































tif 1 any
tsto all
telif never

tif 1 any
tsto all
telif never

4 tsq

Defaults

Examples

If no options are given, all of the sequencer storage and branch
qualifiers are displayed along with the trigger term position. Upon
powerup or after tinit initialization, the sequencer defaults to the
following state:

In other words, the sequencer powers up with two sequence terms;
the second sequence term is the trigger term. Any state will cause a
branch from the first term to the second term; global restart is set
to never and all states are stored by the analyzer.

Switching analyzer configurations from easy to complex or vice
versa also resets the sequencer (that is, tef -c or tef -e).

To view the state of the sequencer after powerup or a tinit, type:

M> tsq

You will see:

Only one sequence term is used; it has a primary branch qualifier
set to any; the trigger occurs upon branching out of this term. All
states encountered are stored by the analyzer; the global restart
term is disabled. With this sequencer setup, the analyzer will
immediately find its trigger when a trace is initiated.

Now, let’s show how the sequencer may be manipulated using the
analyzer commands and the sequencer commands. Type:

M> telif addr=2020
M> tsq -i 2

M> tsq -i 3

M> tsq -i 4

M> tif 1 addr=2000
M> tif 2 addr=1008
M> tif 3 addr!{=2020
M> tif 4 addr!=2020



Since we are in the easy analyzer configuration (tcf -e), the telif
command sets a global restart whenever address 2020 is
encountered by the analyzer. In addition, we set the primary
branch qualifier for term number 1 to the address value of 2000 hex
and the primary branch qualifier for term number 2 to the address
value of 1008 hex. We've also added additional terms to fill out the
sequencer’s limit of four terms in easy configuration. When terms
are inserted, their primary branch qualifier is initially set to tif
<TERM#> any. Now view the new sequencer arrangement by

typing:
M> tsq

You will see:
tif 1 addr=2000
tif 2 addr=1008
tif 3 addrt=2020
tif 4 addrt!=2020
tsto all
telif addr=2020

GLOBAL RESTART PRIMARY BRANCHES

ADDRESS = 2000
ADDRESS = 2020

ADDRESS = 1008

ANY STATE EXCEPT
ADDRESS = 2020

ANY STATE EXCEPT
ADDRESS = 2020
(TRIGGER TERM)

(TRIGGER = BRANCH
OUT OF TERM 4)

With this sequencer arrangement, the analyzer will first look for an
address value of 2000 hex. If found, it will branch to term number
2, where it will look for an address of 1008 hex. If that value is
found, the analyzer will accept any value to branch through the
next two terms and then will trigger. All values found will be
stored. Note that if the analyzer finds the address 2020 hex while in
terms 1 through 4, it will immediately restart the sequencer at term
1; that is, it will again look for an address value of 2000 hex.

tsq 5



tif 1 addr=2000
tif 2 addr=1008
tif 3 addr!=2020
tsto all

telif addr=2020

6 tsq

To delete a sequencer term in easy configuration, type:
M> tsq -d 3

You can verify the deletion by typing:
M> tsq

You will see:

In complex configuration, the full power of the sequencer is
available. There are 8 sequencer terms; any term except term 1 can
be the trigger term; and each term has primary and secondary
branch conditions which dictate progression to other terms in the
sequence. Let’s set the analyzer to complex configuration and
manipulate the sequencer. Type:

M> tef -c
This sets the analyzer to complex configuration. Now let’s look at
the default trace sequencer setup. Type:

M> tsq



tif
tif
tif
tif
tif
tif
tif
tif
tsq
tsto
tsto
tsto
tsto
tsto
tsto
tsto
tsto
telif
telif
telif
telif
telif
telif
telif
telif

I NN W N

W ~NOUT R WN -t

ONOU B WN =

You will see:

Here, the primary branch conditions are set to jump to the next
term on any condition. All of the secondary branch conditions
have been disabled. In addition, any state will be stored by the
analyzer for each term in the sequence, and the analyzer will trigger
upon entry to term number 2.

For the example below, refer to the 68000 program in Appendix A.
Suppose you were having a problem with this program in that the
system intermittently output MESSAGE_B when the command

"A" was input and vice versa. You would like to trigger the

analyzer upon such an occurrence. Type the following commands:

M>
M>
M>
M>
M>
M>
M>
M>

tpat
tpat
tpat
tpat
tpat
tpat
tpat
tpat

pl
p2
p3
p4
P5
pé
p7
p8

addr=2000
addr=3000
addr=206c
addr=1019
addr=1008
data=00
data=41
data=42

tsq 7



tpat
tpat
tpat
tpat
tpat
tpat
tpat
tpat

8 tsq

addr=2000
addr=3000
addr=206c
addr=1019
addr=1008
data=00
data=41
data=42

At this point, you may want to verify that all of your pattern entries
are correct. Type:

M> tpat

You will see:

Now, set the trigger term to term 6; then set up the primary and
secondary branch conditions. Type:

M>
M>
M>
M>
M>
M>
M>
M>
M>

tsq -t 6

tif 1 pl 2

tif 2 p2 and p6 3
tif 3 p2 and p7 4
tif 4 p4 6

tif 5 p5 6

telif 3 p2 and p8 5
telif 4 p3 2

telif 5 p3 2

Now, verify all of the sequencer modifications by typing:

M>

tsq



tif
tif
tif
tif
tif
tif
tif
tif

OIS e W

pl 2

p2 and pé6 3
p2 and p7 4
pd 6

p5 6

any 7

any 8

never

tsq -t 6

tsto
tsto
tsto
tsto
tsto
tsto
tsto
tsto
telif
telif
telif
telif
telif
telif
telif
telif

WA B WN -

all
all
all
all
all
all
all
all
never
never
p2 and p8 5
p3 2
p3 2
never
never
never

WU W N

Note 6

You will see:

Refer to the resulting state diagram. When the program is run, the
sequencer will immediately look for the state address=2000. If
found, the sequencer branches to term number 2, where it looks for
the state where address=3000 AND data=00. This will be the
point where the input register is cleared by the CLEAR routine.

With microprocessors such as the 68000 and the 80186 family that
prefetch instructions, it is often more accurate to set up trace
conditions based upon data movement resulting from an
instruction rather than the instruction itself. When the data
pattern is found, it is more likely that the instruction actually
executed. Such methods must be used with care; in some programs
several different routines may execute the same data movement.

tsq 9



SECONDARY BRANCHES PRIMARY BRANCHES

ADDRESS = 2000
ADDRESS = 206C

ADDRESS = 3000 AND DATA

"
e

ADDRESS =
206C

ADDRESS 3000 AND DATA 41

fl
L]

ADDRESS =
1018

ADDRESS = 1019

(TRIGGER TERM)
ANY STATE
/

NOT USED

Next, the sequencer will advance to term number 3, where it will
simultaneously search for the pattern address=3000 AND
data=41 and the pattern address=3000 AND data=42.
Essentially, you are now looking for command input. If
address=3000 AND data=41 is found, command "A" has been
input. To search for incorrect processing, the sequencer now
jumps to term number 4 and begins looking for the pattern
address=1019, meaning that it is searching for an access to the
MESSAGE_B data area. Conversely, if address=3000 AND
data=42 are found, the sequencer jumps to term number 5 and
looks for the pattern address=1008, which is the MESSAGE_A
data space. In either case, if the pattern address=206c¢ is found
first, the sequencer restarts at term 1; no error in processing was
found.

If either of the tif patterns set up in term number 4 or S are
satisfied, the sequencer branches to term number 6, which is the
trigger term. Triggering of the analyzer occurs immediately upon
entry to term number 6. In other words, if the incorrect message
area is accessed for the command value input, the analyzer will
trigger. Note that all states are stored in each sequence term; this
will leave a record of the events leading up to the trigger state (it
would be wise, however, to center the trigger in the trace memory
with the command tp c).

10 tsq



Related Commands  tcf (defines whether analyzer is operated in complex configuration
or easy configuration)

telif (sets global restart qualifier in easy configuration; secondary
branch qualifier in complex configuration)

tg (defines the trigger qualifier)

tif (sets the primary branch qualifier in both easy and complex
configuration)

tsto (defines the analyzer global storage qualifier)

tsq 11



Notes
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tsto,xtsto

Summary

Syntax

EASY CONFIGURATION

( tsto/xtsto )}

Specify analyzer trace storage qualifiers

v€ <RETURN> I

(So{ <sMPLE_EXPR>

COMPLEX CONFIGURATION

( tsto/xtsto » —{ <RETURN> I

Function

The tsto (xtsto) command allows you to specify a trace storage
qualifier for the emulation (external) analyzers. The expression
parameter, whether <SIMPLE_EXPR > or
<COMPLEX_EXPR >, specifies the type of data to be stored by
the analyzer.

If the analyzer is in easy configuration (tcf -), the expression is
specified by <SIMPLE_EXPR> and this serves as a global storage
qualifier. In other words, the same expression is used as a storage
qualifier regardless of the current sequencer state.

If the analyzer is in complex configuration (tef -¢), the expression is
specified by <COMPLEX_EXPR> and may be assigned to a
sequencer state with the <TERM# > parameter. When an
expression is assigned to a specific term number, the analyzer will
only store states corresponding to the given expression when at the
given sequencer level. If no <TERM# > is given, the associated
expression is defined as global; the analyzer stores states satisfying
the expression regardless of the sequencer level.

tsto 1



Note ﬁ

Parameters (Easy
Configuration)

Parameters (Complex
Configuration)

2 tsto

Remember that the analyzer only stores states for a given sequence
term which satisfy the tsto qualifier for that term while at that
sequencer level. If you specify storage of items in a particular term
that occur after that term has been satisfied, the sequencer will no
longer be at that level and therefore won’t store the states you

specified.

<SIMPLE_
EXPR >

<TERM#>

<SIMPLE_EXPR> lets you directly specify
an analyzer expression to use as a storage
qualifier. For example, <SIMPLE_EXPR >
might consist of the expression addr=2000.
For detailed information on specification of
simple expressions, refer to the expression
syntax pages.

<TERM# > lets you specify a sequencer
term number to associate with the given
<COMPLEX_EXPR>. When you associate
a term number with a complex expression,
that expression is only used as a storage
qualifier at the sequencer level specified by
the term number. If you specify <TERM# >
without an expression, the complex ‘
expression currently associated with that
term number is displayed. If you specify an
expression without including a <TERM# >,
the expression is used as a global storage
qualifier; that is, the storage qualifiers of all
eight sequence terms are set to the same
value as the global storage qualifier you
specified.



Note

Defaults

Examples

If you’ve specified a global storage qualifier, you can override any
of the sequence term storage qualifiers by specifying the term
number along with the new qualifier. For example, you might
specify a global storage qualifier of tsto any; you could override
this for term 3 by specifying tsto 3 none.

<COMPLEX _ <COMPLEX_EXPR > allows you to specify

EXPR > complicated analyzer expressions made up of
relationships between simple analyzer
expressions. When you create a complex
expression, you must first assign pattern
names (pl-p8) to simple expressions using
the tpat command. You then use the pattern
names and relational operators to create
complex expressions. For example, if you
wish to store only the states where
address=2000 and data=20 or the states
address=2000 and data=42, you would use
the following commands:

U> tpat pl addr=2000 and data=20
U> tpat p2 addr=2000 and data=42
U> tsto pl | p2

The "|" symbol represents an intra-set OR operator. For more
information on complex expressions, operators, and pattern sets,
refer to the expression syntax pages in this manual.

1If no parameters are given, the current trace storage qualifier
settings are displayed. Upon powerup or after tinit initialization,
the trace storage qualifier defaults to tsto all. Using the tef
command to switch from complex configuration to easy
configuration or vice versa will also reset the storage qualifier to
tsto all.

In the following example, we’ll look at a complex trace
specification to store only certain data moved by the 68000 sample
program (see Appendix A).

tsto 3
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Specifically, we want the analyzer to store only the received
command (input at address location 3000 hex) and the written
output message (locations 4000 through 4011 hex). First, let’s
initialize the analyzer and set the trace configuration to complex by

typing:
M> tinit
M> tef -c

Next, we'll set up a label to be used in qualifying the data reads and
writes, This label, called lowerdata, will overlap the analyzer’s
pre-defined data label. Type:

M> tlb lowerdata 40..47

Now we need to set up some patterns for the sequencer and storage
qualifiers. We would like to set up the sequencer so the analyzer
must recognize the program start at address 2000 hex, then an
access to address 3000 with data not equal to a null (00 hex), then
trigger on address 4000 hex with data not equal to a null (00 hex).
We also want to be able to store data during accesses to the address
range 4000 through 4011 hex with data not equal to zero.

To do this, we’ll identify address patterns at 2000, 3000, and 4000
hex, a data pattern not equal to zero, and a range pattern
encompassing the addresses 4000 through 4011 hex. Type:

M> tpat pl addr=2000

M> tpat p2 addr=3000

M> tpat p3 addr=4000

M> tpat p5 lowerdata!=00
M> trng addr=4000..4011

Now you can set up the sequencer. Type:

M> tif 1 pl 2

M> tif 2 p2 and p5 3
M> tif 3 p3 and p5 4
M> tif 4 never

M> tsq -t 4

If you reference these commands with the patterns above, you'll
notice that the sequencer transitions from term 1 to term 2 when
the address bus is equal to 2000 hex. It transitions between terms 2
and 3 when address equals 3000 but data is not equal to zero (that
is, a "command" has been input). Finally, the sequencer transitions



to term 4 (the trigger term) when address equals 4000 but data
does not equal zero (the message write sequence starts).

SECONDARY BRANCHES PRIMARY BRANCHES

(NO STORE)
ADDRESS = 2008

(NO STORE)

ADDRESS = 3000 AND

NO SECONDARY DATA » @

BRANCHES
(STORE ADDRESS = 3000
AND DATA # 0)

ADDRESS = 4000 AND
DATA # @

(STORE ADDRESS = 4@00..4011

(TRIGGER TERM) AND DATA . ©)

NOT USED

Next, set up the storage qualifiers by typing:

M> tsto 1 none
M> tsto 2 none
M> tsto 3 p2 and p5
M> tsto 4 r and p5

While the sequencer is in states 1 and 2, no data will be stored by
the analyzer. When term 3 is reached, the analyzer will store all
data corresponding to address 3000 AND data not equal to zero.
Finally, all of the output message writes will be stored since they
are in the range 4000 through 4011 hex with data not equal to zero.
You can verify all of these items by typing:

M> tsq

tsto 5



tif 1 p1 2

tif 2 p2 and p5 3
tif 3 p3 and p5 4
tif 4 never

tif 5 any 6

tif 6 any 7

tif 7 any 8

tif 8 never

tsq -t 4

tsto 1 none
tsto 2 none

tsto 3 p2 and p5
tsto 4 r and p5
tsto 5 all

tsto 6 all

tsto 7 all

tsto 8 all

telif 1 never
telif 2 never
telif 3 never
telif 4 never
telif 5 never
telif 6 never
telif 7 never
telif 8 never

Emulation trace started

Emulation trace halted

6 tsto

You will see the following displayed:

Now, set up the trace display format so it wili show only the
information of interest by typing:

M> tf addr,H lowerdata,A

Now you can start the measurement. Type:
M> t

This begins the trace. Now start the program by typing:
M> r 2000

Input one of the valid "commands" by typing:
U> m 3000=41

The emulation processor will now halt. You can halt the trace by
typing:
h> th



Line addr,H lowerdata,A
-2 002000 $
-1 003000 A
0 004000 T
1 004001 H
2 004002 1
3 004003 s
4 004004
5 004005
6
7
8
9

Y H-.

004006
004007
004008
004009
10 00400A
11 00400B
12 00400C
13 00400D
14 O00400E
15 00400F
16 004010

BQPFPOnLREZ-.

e

Related Commands

To display the stored analyzer information, type:
h> tl1 -2..17

You will see:

The program start address has been stored, along with the
command read in by the program and the data written by the
message output routines.

tef (used to specify whether the analyzer is in easy configuration or
complex configuration)

telif (used to specify a global restart qualifier in easy configuration;
specifies a secondary branch qualifier for each sequencer level in
complex configuration)

tg (used to specify a trigger condition in either easy configuration
or complex configuration; overrides the current sequencer
specification. Note that tg does not affect tsto; therefore, the
current tsto specifications remain in effect whenever a tg command
is entered)

tif (used to specify a primary branch qualifier in either analyzer
configuration)

tsto 7



8 tsto

tpat (used to assign pattern names to simple analyzer expressions
for use in constructing complex analyzer expressions; these
expressions can be used in specifying storage qualifiers for the tsto
command)

trng (used to specify a range of values of a set of analyzer inputs;
this range information can be used in constructing complex
configuration qualifiers for the tsto command)

tsq (used to manipulate the trace sequencer)



,xtx

Summary

Syntax

Set analyzer to trace on receipt of CMB /EXECUTE

>

Function

Parameters

Defaults

=J] <RETURN> |
==
(= )

The tx command allows you to specify that the analyzer will begin a
measurement when the CMB /EXECUTE line is asserted.

If tx -e is given, enabling measurement on execute, the CMB trigger
is immediately driven true upon receiving the /EXECUTE signal.
If the analyzer is not driving either trigl or trig2, it is then started.
The CMB trigger is then disabled and the HP 64700 waits for all
other participants in the measurement to release the CMB trigger.
When the last instrument releases the CMB trigger, the trigger will
go false; at this point any analyzers driving trigl or trig2 will be
started.

-€ 1f you specify the -e option, this emulator
will start an analysis measurement upon
receiving the CMB /EXECUTE signal.

-d If you specify the -d option, the emulation
analyzer will NOT start an analyzer
measurement upon receiving the CMB
/EXECUTE signal.

If no options are specified, the current state of tx enable/disable is
displayed. Upon powerup or after a tinit, the system defaults to tx
-e.



Examples  You may want to set up a CMB measurement such that this
emulator starts running and an analyzer measurement begins at
address location 2000 hex whenever the CMB /EXECUTE pulse is
received. Type the following commands:

M> cmbt -d none
M> tx -e
M> tx

You will see:

tx -e # start a measurement on the execute signal

M> tg addr=2000
M> rx 2000

The command cmbt -d none ensures that neither the trigl or trig2
signals will be driving the CMB trigger line when the CMB
/EXECUTE pulse is received; thus, the measurement will start
immediately. Next, we enable trace on execute, and also execute a
tx command with no parameters to verify that it is enabled. A
trigger and a run at execute parameter is picked. Note that a emb
-e is not given; rx effectively accomplishes the same thing.

To verify the powerup default state of tx, simply type:
M> tx

You will see:
tx -d $ ignore the execute signal

Related Commands  cmbt (specifies whether the CMB trigger signal is driven or
received by the internal trigl and trig2 signals)

tarm (specifies the arm condition for the analyzer)

tg (specifies a trigger condition for the analyzer)

2 tx



ver

Summary Display Terminal Interface software version number

Syntax

ver

Function

Parameters

Defaults

Examples

={<RETURN>I

The ver command instructs the emulator to return the current
emulator Terminal Interface software version numbers. You
should use this command when you need to know the version
number of your emulator Terminal Interface software to compare
it to the Firmware/Software Compatibility Note for the HP 64700
PC Interface or Softkey Interface software versions.

None.
Not applicable.

To determine the current emulator Terminal Interface software
version numbers, type:

M> ver

The system returns a display similar to the following: -

Copyright (c) Hewlett-Packard Co. 1987
All Rights Reserved. Reproduction, adaptation, or translation without prior
written permission is prohibited, except as allowed under copyright laws.

HP64700 Series Emulation System
Version: A.00.00 20Nov87

HP64742 Motorola 68000 emulator
Version: A.00.00 20Nov87

Speed: 12.5 MHz
Memory: 126 KBytes

HP64740 Emulation Analyzer

Version: A.00.00 20Nov87

ver 1



Related Commands  None.

2 ver



Summary

Syntax

Wait for specified event

( w } =]] <RETURN> |

Function

Parameters

Defaults

Examples

The wcommand is used to program automatic waits into macros,
repeats, and command files. Normal operation is to wait for any
keystroke before executing the next operation; optionally, the wait
can be programmed for a specific time period or for completion of
a measurement in process (such as a trace).

<NN> Wait for NN number of seconds before
proceeding,
-m Wait for completion of the current

measurement before proceeding.

Wait for any keystroke on the command port before proceeding.

To cause the emulator to wait for any keystroke before proceeding
to the next command, type:

U> w



Related Commands

You might use this in a situation where you wish the operator to
make a judgement regarding some other condition before
proceeding with the next measurement. For example, if some
LED:s in the target system should reach a certain state before a
measurement is made, use the basic form of the wait command (w),
which will allow the operator to verify that the LEDs have reached
the proper state; then proceed with the next command by pressing
any key.

To cause the emulator to wait for 32 seconds or for any keystroke,
type:
Uu>w 32

This might be used where you know the desired system state will be
reached in a definite amount of time (or should be reached within
that time).

To have the emulator wait until another measurement is
completed or for any keystroke entry, type:

U>w -m

Note that the above examples, taken exactly as shown, don’t
provide you with a useful function -- they are provided only to
show correct examples of command line syntax. To use the wait
command effectively, it should be applied within macros, repeat
commands, or command files. Refer to the rep and mac commands
for further examples.

None.



Summary

Syntax

Start synchronous CMB execution

( X Y T*]I <RETURN> l

Function

Parameters

Defaults

Examples

The x command allows you to initiate a synchronous CMB
(Coordinated Measurement Bus) measurement execution.

When x is performed, the CMB /EXECUTE line is pulsed. If tx
(trace at execute) is enabled, an analyzer measurement will begin.
If the CMB is enabled via the cmb -e command, a break will occur,
followed by a run at execute as specified by the rx command.

The x command is available whether CMB and trace at execute are
enabled or not. Specifically, the emb and tx commands control
how this HP 64700 emulator will respond when an /EXECUTE or
READY is detected. The x command only controls when this
emulator will issue an [/EXECUTE signal.

None.

Does not apply.

To initiate a synchronous CMB measurement and have this HP
64700 emulator participate in the measurement, type the following
commands:

M> rx 2000

M> tcf -e

M> tg addr=2000
M> tx

M> x

x 1



Related Commands

This enables the CMB and sets the run at execute address to 2000.
The analyzer trigger is also set to 2000 hex and trace at execute is
enabled. Finally, the x command is issued, initiating the
coordinated execution. All other emulators connected to the CMB
will respond as defined by their rx, tx, and cmb commands.

cmb (used to enable or disable interaction with the CMB)

rx (used to specify an address to start a program run when the
/EXECUTE pulse is received from the CMB)

tx (used to specify that an analyzer measurement should begin
when the /EXECUTE puise is received from the CMB)



Xp

Summary  Enable/disable transparent mode

7 )ﬁl <RETURN> I

Function

The xp command allows you to enable or disable transparent mode
and set the escape character used to temporarily escape
transparent mode.

When you enable transparent mode with xp -e, information
entered at one port is copied to the other port, that is, the HP
64700 emulator becomes a transparent data link.

When you enter the escape character sequence < CHARF>
<CHARS >, the copying of information is temporarily suspended,
allowing you to send commands to the emulator. Normally, you
will use this to enter the xp -d command to disable transparent
mode.



Parameters

<HEX_CHAR>

The -e option enables transparent mode.
Once in transparent mode, all characters
received on one of the ports will be copied to
the other port. To temporarily escape
transparent mode and enter an HP 64700
command, type < CHARF > <CHARS>
where <CHARF > is defined by the -f option
to the xp command and <CHARS> is
defined by the -s option to the xp command.

The -d option disables transparent mode.
You enter xp -d to disable transparent mode
after temporarily suspending transparent
mode by typing <CHARF><CHARS>.

The -f option lets you define the first escape
character <CHARF> in a sequence of two
characters for use in temporarily suspending
transparent mode.

The -s option lets you define the second
escape character <CHARS> (in a sequence
of two) for use in temporarily suspending
transparent mode.

<HEX_CHAR > is the hexadecimal value of
any ASCII character; this character will be
used to temporarily suspend transparent
mode.

You should use a two character sequence that would not normally
be sent during typical transparent mode operation. For example, if
you have a workstation connected to port B in command mode and
an HP LaserJet printer connected to port A, you should not define
the <CHARF > <CHARS> sequence as 01b 028, this is the
<ESC>( sequence which is used for several printer commands.
You would experience problems with such a sequence; as your
applications tried to send the printer commands, the emulator
would alternately enable and disable transparent mode as it saw the
escape sequences pass through.



Defaults  If xp is entered with no parameters, the current escape character
definition is displayed.

The two character escape sequence is defined as 01b 067
(<ESC>g) after system powerup or init initialization.

Examples  The first example shows you how you might log on to a remote
HP-UX host over a modem using transparent mode.

For personal preference reasons, you want the two character
escape sequence 10 be <ESC>*, Type:
M> xp -f 0lb -s 02a

You can always check the status of xp by typing:
M> xp

xp -d
xp -f 01b -s 02a

Now you must change the rate of your command port (currently at
9600 baud) to match that of the modem (currently 1200 baud).

Type:
M> stty b 1200

(Now change the setting of your terminal to 9600 baud.)

To enable transparent mode, type:
M> xp -e
Assuming you have a Hayes compatible modem, check the modem
and then dial the number of the host:
M> AT
OK

ATDT5555454
CONNECT

xp 3



Once you’ve connected, login with your userid and password. Once
you’ve completed the login, you'll see the host sign on screen.

Connected to yourhost.
yourhost

login: yourid
Password: yourpasswd
TERM = (2626) 2392
Terminal type is 2392

(c) Copyright 1983, 1984, 1985 Hewlett-Packard Co.
(c) Copyright 1979 The Regents of the University of Colorado, a body corporate
(c) Copyright 1979, 1980, 1983 The Regents of the University of California
(c) Copyright 1980, 1984 AT&T Technologies. All Rights Reserved.
The operating system is now Version 5.3.

(Only authorized users are allowed to access this system.)

NOTE: If your keyboard is not used in 30 minutes, you will be logged off.
yourid pty/ttyp3 Nov 29 09:20

Once you’ve completed your tasks, you can log out. Type:
exit
logout

Now, to return to the emulator command prompt, you must first
enter the two character escape sequence and then disable
transparent mode. Type:

<ESC>*xp -d
You will see the emulator prompt. Now return your command
port to high speed mode by typing:

M> stty b 9600

(Remember to return your terminal setting to 9600 baud,
otherwise, you won’t be able to communicate with your emulator.)

In the second example, we look at printing a file to an HP LaserJet
Series 11 printer using transparent mode. In this example, we’ll be
using a terminal emulator on an HP Vectra host to communicate
with the emulator.



Related Commands

First, we need to change the escape sequence above. This is
because the HP Laserjet uses the <ESC>* sequence as a
command initiator for certain command groups. If you scanned
the HP LaserJet command chart, you would see that the default
escape sequence of <ESC>g is not used for HP LaserJet
commands. So let’s just return the escape sequence to the default
value:

M> xp -f O0lb -s 067

Now, if you want to print a file, you first need to enable transparent
mode. You can do this selectively through your terminal emulator
interface, or you could write a program which enables transparent
mode, prints the requested files, and then disables transparent
mode. For this example, we will use the terminal emulator. Type:

M> xp -e
Now you’ve got a direct connection to the printer. Remember, any
characters you type at this point would be sent to the printer, which
might give you unexpected results! To avoid this, exit the terminal

emulator immediately, then print your file (the config.sys file on an
HP Vectra in this case) by typing:

C:\ print config.sys

Name of list device (PRN:) <RETURN>

Your file will be printed on the HP LaserJet. To stop
communications with the printer, re-enter your terminal emulator
and disable transparent mode by typing:

<ESC>gxp -d

You will see the emulator prompt:
M>

po (allows you to change the port assignments for standard input,
standard output, and standard error)

stty (allows you 1o set data communications parameters such as
baud rate and handshake type)

load (a load option, -0, also sets up transparent mode
communications and <ESC><CHAR> must be used to complete
the transaction)
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xteq

Summary  Specify external timing analyzer edge trigger

Syntax

|

{ xteq } ( ra ) <RETURN>
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Function  The xteq command allows you to specify the channels which will
cause an edge trigger.

The trigger will occur following a valid duration of a pattern
specified by xtt when a transition occurs on any of the lines
specified in xteq. Note that xteq allows you to qualify the
transitions to trigger only on the rising edge or the falling edge of
the given input lines.

Note that the timing trace information is only accessible through
the binary trace list option (tl -b).

xteq 1



Parameters

-1 If you specify -r, the trigger will occur on the
rising edge of any signal on the input lines
specified by <BIT#> and <LABEL>.

-f If you specify -f, the trigger will occur on the
falling edge of any signal on the input lines
specified by <BIT#> and <LABEL>.

<BIT#> <BIT# > specifies the bit which will cause
an edge trigger. If <BIT# > is followed by..
and a second <BIT# >, they specify the
range of bits which will cause a edge trigger.

<LABEL> <LABEL>, when specified with a bit range
(see <BIT# > above), specifies the bits to be
used within that label which will cause a edge
trigger. If <LABEL > is specified without a
bit range, all of the bits assigned to that label
will cause a edge trigger. See xtlb for
information on specifying labels.

Note Multiple combinations of <LABEL> and <BIT# > may be used,
separated by spaces. The combinations are ORed together to form
asingle pattern. See the examples for details.

Note ] When specifying a range of bits to use within a label, notice that
‘ the bit range specified is relative to the label, not to the input bit.
For example, if you define a label named STATUS with input bits
8..11, then want to specify the least significant two bits of STATUS
in a trigger specification, you can use either STATUS:0..1 or simply
the range 8..9.

2 xteq



any, all If you specify any or all, any of the external
analyzer lines will cause an edge trigger for
the specified edge.

none, never If you specify none or never, none of the
external analyzer lines will cause an edge
trigger for the specified edge.

Defaults  If no parameters are specified, the current edge qualifier is
displayed. Upon powerup or tinit initialization, the default setting
is xteq -r any -f any.

Examples  Let’s specify some labels for a set of status bits and a set of timer
output bits to be viewed by the timing analyzer. Type:

M> xtlb sSTATUS 0..3
M> xtlb TIMER 8..1l1

Now we can set various edge qualifiers. For example, we may wish
to trigger when rising edges occur on timer bits O through 3, when
the analyzer finds the data pattern 1001 for more than 150
nanoseconds. First, set up the analyzer by typing:

M> xtmo -t
M> xtm -s
M> xtt STATUS=1001 > 150 n

Now, we can set up the edge qualifier. This can be done in two
ways. Type:
M> xteq -r 8..11 -f none

To verify your choice, type:
M> xteq

You will see:

xteq -r 8..11 -f none

Or, you could type:
M> xteq -r TIMER:0..3 -f none

xteq 3



Again, to verify, type:
M> xteq

You will see:

xteq -r TIMER:0..3 -f none

The latter form of the command may be more useful in
remembering what your motives were in assigning various bit
ranges; that is, it may be helpful to remember that bits 0 through 3
were associated with the TIMER label.

If you want to trigger whenever rising or falling edges occur on any
of the STATUS lines or TIMER lines, type:

M> xteq -r STATUS TIMER -f STATUS TIMER

Notice that this could alternately be specified as:
M> xteq -r 0..3 8..11 -f 0..3 8..11

Or as:

M> xteq -r STATUS:0..3 TIMER:0..3 -f
STATUS:0..3 TIMER:0..3

The last form of the command requires you to type more
information. All three versions will produce the same result.
Related Commands  tibxtlb (specifies labels assigned to input lines for the emulation

(external) analyzer)

xtgq (specifies an glitch qualifier used in conjunction with xtt to
determine a valid trigger state)

xtm (specifies timing analyzer mode)

xtt (specifies timing analyzer trigger pattern and duration)

4 xteq



xtgq

Summary  Specify external timing analyzer glitch trigger

Syntax

{ xtgq y ~ 7 ‘ir <RETURN>|
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Function  The xtgq command allows you to specify the channels which will
cause a glitch trigger.

A glitch trigger will occur following a valid duration of a pattern as
specified in the xtt command while the pattern is still present. A
less than duration specified in xtt, or a timing mode other than xtm
-g will cause the xtgq command to be ignored.

You might use this command to look for glitch occurrences related
to a specific bit pattern.

Note that the timing information is only accessible through the
binary trace list option (tl -b).

xtgq 1
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Parameters

Note

Note

v

<BIT#>

<LABEL>

<BIT# > specifies the bit which will cause a
glitch trigger. If <BIT#> is followed by..
and a second <BIT# >, they specify the
range of bits which will cause a glitch trigger.

<LABEL>, when specified with a bit range
(see <BIT#> above), specifies the bits to be
used within that label which will cause a
glitch trigger. If <LABEL> is specified
without a bit range, all of the bits assigned to
that label will cause a glitch trigger. See xtlb
for information on specifying labels.

Multiple combinations of <LABEL> and <BIT# > may be used,
separated by spaces. The combinations are ORed together to form
a single pattern. See the examples for details.

When specifying bit positions within a particular label, notice that
the bit position specified are relative to the label and not the given
analyzer input line. For example, if you define a label named
DATA with the input bit range 8 through 15, then want to specify
the two least significant bits of DATA in a trigger qualifier, you can
either specify DATA:0..1 or simply the range 8..9.

any, all

none, never

If you specify any or all, any of the external
analyzer lines will cause a glitch trigger.

If you specify none or never, none of the
external analyzer lines will cause a glitch
trigger.



Xtgq 0..4

xtgq DATA:0..4

Defaults

Examples

If no parameters are specified, the current glitch qualifier is
displayed. Upon powerup or tinit initialization, the default setting
is xtgq none.

Let’s specify some labels for a set of data bits and a set of control
bits to be viewed by the timing analyzer. Type:

M> xtlb DATA 0..7
M> xtlb FC 8..10

Now we can set various glitch qualifiers. For example, we may wish
to trigger when glitches occur on data bits 0 through 4, when the
analyzer finds the data pattern 01101110 for more than three
milliseconds. First, set up the analyzer by typing:

M> xtmo -t
M> xtm -g
M> xtt DATA=01101110Y > 3 m

Now, we can set up the glitch qualifier. This can be done in two
ways. Type:

M> xtgq 0..4
To verify your choice, type:

M> xtgq

You will see:

Or, you could type:

M> xtgq DATA:0..4
Again, to verify, type:

M> xtgq

You will see:

The latter form of the command may be more useful in
remembering what your motives were in assigning various bit
ranges; that is, it may be helpful to remember that bits O through 4
were associated with the DATA label.

xtgq 3



Related Commands

4 xtgq

If you want to trigger whenever glitches occur on any of the DATA
lines or on the FC lines, type:

M> xtgq DATA FC

Notice that this could alternately be specified as:
M> xtggq 0..10

Or as:
M> xtgq DATA:0..7 FC:0..3

The last form of the command requires you to type more
information. All three versions will produce the same result.

tib,xtlb (specifies labels assigned to input lines for the emulation
(external) analyzer)

xteq (specifies an edge qualifier used in conjunction with xtt to
determine a valid trigger state)

xtm (specifies timing analyzer mode; must be in mode xtm -g for
xtgq use)

xtt (specifies timing analyzer trigger pattern and duration)



xtm

Summary

Syntax

xtm

Function

Parameters

Specify external timing analyzer mode

U

<RETURN>

The xtm command allows you to specify the mode of operation for
the timing analyzer.

This command is only available if the HP 64700 emulator is
equipped with the external state/timing analyzer option.

-S If -s is specified, the timing analyzer is in
standard mode and samples data at the
period selected by xtsp; up to 1024 samples
can be stored during a single trace.

-g If -g is specified, the timing analyzer is
operated in standard mode with glitch
detection added. Again, the sample rate is
selected by xtsp. When glitch mode is
selected, the maximum number of samples
per trace is reduced to 512.

xtm 1



Defaults

Examples

Related Commands

2 xtm

-t When -t is specified, the timing analyzer is
operated in transitional mode. Data is only
stored when an input transition is detected.
For the analyzer to record these transitions
accurately, some trace memory must be
dedicated to storing the delta time between
transitions, so the number of state
transitions that can be stored is reduced to a
maximum of 512.

If no parameters are supplied, the current mode setting for the
timing analyzer is displayed. Upon powerup or tinit, the timing
analyzer mode is set to xtm -t.

To set up the external analyzer as an independent timing analyzer
in transitional mode, type:

M> xtmo -t
M> xtm -t

xtmo (specifies whether to use the external analyzer as a separate
state analyzer, separate timing analyzer, or append the lines to the
emulation analyzer)

xtsp (defines the timing sample period)



xtmo

Note

Summary

Syntax

Specify external analyzer mode

{ xtmo }

Function

v

=|J <RETURN> l

The xtmo command allows you to specify the mode of operation
for the external analyzer. The analyzer can be configured to run as
an independent state or timing analyzer; or, the external analyzer
can be associated with the emulation analyzer to synchronize
measurements made by the iwo analyzers.

If the emulation and external analyzers are clocking data off of the
same clock, the setup/hold times of the data on the external
analyzer probe inputs may not be met properly. The timing
relationship between a target system processor signal and the
setup/hold time of the external probe signals must be specified for
each emulator. This is because each emulator has unique circuitry
that generates the emulation analyzer clock and each processor has
different timing requirements. Therefore, each emulator must
specify the setup/hold time requirements of the external probe
inputs with respect to a target processor signal.

xtmo 1
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2 xtmo

Parameters

Defaults

Examples

If the external analyzer has been associated with the internal
analyzer with the xtmo -e command, and trace specifications have
been defined referencing lines present on the external analyzer, the
analyzer cannot be reconfigured as an independent state or timing
analyzer with the xtmo -s or xtmo -t commands until the trace
specifications referencing the external analyzer lines are removed.

If the external analyzer is in the independent state or timing mode,
and an xtmo -e command is issued to append it to the emulation
analyzer, the trace specifications for the external analyzer lines are
reinitialized. :

-S If you specify the -s parameter, the external
analyzer acts as an independent state
analyzer.

-t If you specify the -t parameter, the external
analyzer acts as an independent timing
analyzer.

-€ If you specify the -e parameter, the external
analyzer is appended to the emulation
analyzer.

If no parameters are specified, the current operation mode of the
external analyzer is displayed. Upon powerup, the default
operation mode is xtmo -e.

To display the current operation mode of the external analyzer,
type:
M> xtmo

You will see:

If you want the external analyzer to function as an independent
state analyzer, type:

M> xtmo -s



Related Commands  bnet (specifies whether trigl and/or trig2 are to be driven or
received by the rear panel BNC connector)

cmbt (specifies whether the trigl and/or trig2 signals are to be
driven or received by the CMB trigger line)

tarm (specifies the arm condition for the analyzer)

tgout (specifies whether or not the trigl and/or trig2 signals are to
be driven when the analyzer finds its trigger)

tx (specifies that the analyzer is to commence a trace upon
receiving the CMB execute pulse)

xtmo 3



Notes

4 xtmo



xtsp

Summary  Define external timing analyzer sample period

Syntax

{ xtsp -
<SAMPLE_PERIOD> o) "

Function

Parameters

—{‘ <RETURN> I

The xtsp command allows you to define the sample period for
timing analyzer measurements.

Larger sample periods enable coverage of more events; however,
there is the danger that some transitions may be missed if they
change during the sample period. Conversely, small sample
periods virtually guarantee recording of all transitions but allow
the measurement of only a small total number of events in time.

<SAMPLE_
PERIOD>

<SAMPLE_PERIOD >, along with the n,u
or m parameters, defines the sample period
for the analyzer. This is an a integer value;
the valid range for <SAMPLE_PERIOD > is
between 10 ns and 50 ms in a 1,2,5 sequence
(that is, 10 ns, 20 ns, 50 ns,..., 50 ms) for
standard timing modes. For glitch mode
valid periods are between 20 ns and 50 ms in
the same step sequence. For transitional
timing mode, the only valid sample period is
10 ns.

xtsp 1



Defaults

Examples

xtm 20 n

Related Commands

2 xtsp

n The n suffix indicates that the given sample
period is in nanoseconds.

u The u suffix indicates that the given sample
period is in microseconds.

m The m suffix indicates that the given sample
period is in millseconds.

If no parameters are given, the current setting of the sample period
is displayed. Upon powerup or tinit initialization, the sample
period setting is xtsp 10 n.

To set the timing analyzer sample period to 50 ns type:

M> xtm 50 n

To set the sample period to 200 us type:
M> xtm 200 u

And, to set the sample period to 50 ms, type:
M> xtm 50 m

You can display the current sample period setting after
initialization by typing:

M> tinit

M> xtm

You will see:

xtm (defines the timing analyzer run mode; if mode is xtm -s or xtm
-g, then xtsp defines the amount of time between samples; if mode
is xtm -t, the timing analyzer runs in transitional mode; the sample
period (10 nanoseconds only) is used as a clock to measure the
delta time between transitions)



xtt

Summary  Specify external timing analyzer trigger condition

Syntax

e J_l <RETURN>

Function  The xtt command lets you specify the timing analyzer trigger. The
trigger specification includes the trigger pattern and the duration
of that pattern.

If <SIMPLE_EXPR > is found but <DURATION> is not
satisfied, there is a 20 ns reset time before the analyzer will search
for another pattern.

Parameters

<SIMPLE_EXPR> <SIMPLE_EXPR> defines a simple
expression of the general form
label=pattern. Other expressions may be
supplied also. Refer to the syntax pages for
<SIMPLE_EXPR> for complete details on
the types of simple analyzer expressions that
may be defined. Refer to the tlb,xtlb syntax
pages for information on defining labels.

xtt 1



2 xtt

Defaults

<DURATION> The <DURATION > parameter, in
conjunction with the greater than (>) and
less than (<) operators, and the n,u and m
designators, define a duration for which the
trigger must be present to satisfy the trigger
condition. <DURATION> is always
expressed as an integer value.

If > <DURATION> is specified,
<DURATION> must fall within the range
of 30 ns to 10 ms in 10 ns increments. The
trigger will occur at the end of the specified
duration.

If < <DURATION> is specified,
<DURATION > must fall within the range
of 40 ns to 10 ms in 10 ns increments. The
pattern must remain stable for at least 20 ns;
the trigger will occur after the pattern
changes states from the designated pattern.

n The n suffix indicates that the duration is
specified in nanoseconds.

u The u suffix indicates that the duration is
specified in microseconds.

m The m suffix indicates that the duration is
specified in milliseconds.

If no parameters are specified, the current timing analyzer trigger
expression and duration are displayed. Upon powerup or tinit
initialization, the timing trigger is set to xtt any.



Examples

Related Commands

To define two external analyzer labels named ATN and DATA,
then trigger on a certain pattern of those signals with a duration
greater than 8 milliseconds, type the following commands:

M> xtmo -t

M> xtm -s

M> xtlb ATN 8

M> xtlb DATA 0..7

M> xtt ATN=1 and DATA=1XXXXXXXY > 8 m
M> xt

xteq (specifies that certain timing channels will qualify the trace
trigger specified by xtt; the pattern and duration are specified by
xtt, the trigger occurs when the signal transition specified by xteq
occurs)

xtgq (specifies a glitch qualifier for xtt; the trigger occurs after the
pattern and duration specified by xtt is satisfied when the glitch
specified by xtgq occurs)

xtlb (defines labels for external analyzer input lines)

xtm (sets the timing mode for the analyzer to standard, glitch, or
transitional)
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xttd

Summary  Specify external timing analyzer trigger delay

Syntax

( xttd }

=‘1 <RETURN>

Function  The xttd command allows you to specify the amount of time to
delay the timing analyzer trigger after a valid trigger condition has

occurred.
Parameters

<DELAY> <DELAY>, along with the n,un or m
parameters, defines the trigger delay period
for the analyzer. This is an a integer value;
the valid range for <DELAY> is between 0
and 10 ms in 10 ns increments.

n The n suffix indicates that the given delay is
in nanoseconds.

u The u suffix indicates that the given delay is
in microseconds.

m The m suffix indicates that the given delay is

in milliseconds.

xttd 1



Defaults

Examples

xttd 20 n

Related Commands

- 2 xttd

If no parameters are given, the current setting of the delay is
displayed. Upon powerup or tinit initialization, the delay setting is
xttd 0. :

To set the timing analyzer delay to 30 ns type:

M> xttd 30 n

To set the delay to 10 ms type:

M> xttd 10 m
Note that the delay period must be specified as an integer value;
real number values are not accepted (a syntax error message will be
displayed).
And, to set the delay to 3 ms, type:

M> xttd 3 m

You can display the current delay setting after initialization by
typing:

M> tinit

M> xttd

You will see:

xtt (specifies the timing analyzer trigger pattern and duration)



xttq

Summary  Specify external timing analyzer transition trigger

Syntax

(e )< ~ =]]<RETURN>|

%mef”
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Function  The xttq command allows you to specify the channels which will
cause a transition record when the timing analyzer mode is set to

transitional (xtm -t).

Parameters

<BIT#> <BIT# > specifies the bit which will cause a
timing transition record. If <BIT#> is
followed by .. and a second <BIT# >, they
specify the range of bits which will cause a
timing transition.

xttq 1



2 xitq

Note

Note

Defaults

<LABEL> <LABEL>, when specified with a bit range
(see <BIT# > above), specifies the bits to be
used within that label which will cause a
timing transition record. If <LABEL> is
specified without a bit range, all of the bits
assigned to that label will cause a timing
transition record. See xtlb for information
on specifying labels.

Multiple combinations of <LABEL> and <BIT#> may be used,
separated by spaces. The combinations are ORed together to form
a single pattern. See the examples for details.

When specifying bit positions within a given label using the
construction <LABEL >:<BIT#>..<BIT#>, notice that the bit
positions given are relative to the label and not to the analyzer
input bit position. For example, if you define a label called TIMER
with bit positions 8 through 11, and if you then want to setup a
qualifier using the two most significant bits of TIMER, you may
either specify TIMER:2..3 or simply the range 10..11.

any, all If you specify any or all, any of the external
analyzer lines will cause a timing transition
record.

none, never If you specify none or never, none of the

external analyzer lines will cause a timing
transition record.

If no parameters are specified, the current transition qualifier is
displayed. Upon powerup or tinit initialization, the default setting
is xttq any.



xttqg 0..4

M> xttq

Examples

Let’s specify some labels for a set of data bits and a set of control
bits to be viewed by the timing analyzer. Type:

M> xtlb DATA 0..7
M> xtlb FC 8..10

Now we can set various transition qualifiers. For example, we may
wish to store when transitions occur on data bits 0 through 4. This
can be done in two ways. Type:

M> xttq 0..4

To verify your choice, type:
M> xttqg

You will see:

Or, you could type:
M> xttq DATA:0..4

Again, to verify, type:

You will see:

Xttg DATA:0..4
The latter form of the command may be more useful in
remembering what your motives were in assigning various bit

ranges; that is, it may be helpful to remember that bits O through 4
were associated with the DATA label.

If you want to store information whenever transitions occur on the
DATA lines or on the FC lines, type:

M> xttq DATA FC
Notice that this could alternately be specified with either of the
following:

M> xttq 0..10

M> xttq DATA:0..7 FC:0..2

The last form of the command requires you to type unneeded
information. All three versions will produce the same result.
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tib,xtlb (specifies labels assigned to input lines for the emulation
(external) analyzer)

xteq (specifies an edge qualifier used in conjunction with xtt to
determine a valid trigger state)

xtgq (specifies a glitch qualifier used in conjunction with xtt to
determine a valid trigger state)

xtm (specifies timing analyzer mode; must be in mode xtt -t
(transitional mode) for xttq to be useful)

xtt (specifies timing analyzer trigger pattern and duration)



xtv

Summary

Syntax

Set threshold voltages for external analyzer probes

7 ) { <RETURN> l

Ce)

Function

Parameters

The xtv command allows you to set the logic threshold voltages for
the external trace probes.

<VOLTS>

The -l parameter indicates that the threshold
voltage specified is to be used for the lower 8
bits of the analyzer probe. These are bits 0
through 7 and the J clock.

The -u parameter indicates that the
threshold voltage specified is to be used for
the upper 8 bits of the analyzer probe. These
are bits 8 through 15 and the K clock.

<VOLTS> is a number in the range of -9.9

to 9.9 which will set the specified bit range 10
that threshold voltage.

xtv 1



Defaults

Examples

xtv -u ECL -1 ECL

2 xtv

TTL Specifying TTL sets the indicated probe’s
threshold voltage toa TTL
(transistor-transistor-logic) level; the
specific voltage used is 1.4 volts.

CMOS Specifying CMOS sets the indicated probe’s
threshold voltage to a CMOS logic level; the
specific voltage used is 2:5 volts.

ECL Specifying ECL sets the indicated probe’s
threshold voltage to ECL levels; the specific
voltage used is -1.3 volts.

If no parameters are specified, the current threshold voltage
settings are printed. Upon powerup or tinit initialization, the
threshold voltage settings are set to xtv -u TTL -1 TTL.

To set the threshold voltages for all external probes to ECL levels,
type:
M> xtv -u ECL -1 ECL

You can verify the setting by typing:

M> xtv

You will see:

If you need to make measurements on dual threshold voltages
where the upper threshold is -1.5 volts and the lower threshold is
-3.2 volts, you can double probe the signals (bit 0 and bit 8
connected to the same line, and so on through bit 15) and type the
following command:

M> xtv -u -1.5 -1 -3.2

Note that this will require you to carefully interpret the xtl trace
list display, as xtl does not provide options for logical operations
between input signals. (That is, there are no provisions for only
displaying one bit and having that bit represent the output of some
logical operation between two input bits.)



Related Commands ta (allows you to view trace input signal activity; useful in verifying
the correct threshold levels)
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Expressions

This chapter includes information about these expression types:
» ANALYZER_EXPR (expressions in trace specifications)
a COMPLEX EXPR (complex configuration expressions)
m EXPR (numeric expressions)

a SIMPLE_EXPR (easy configuration expressions)

The syntax, functional description, and related information is
included for each expression type.

Expressions 2-1
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ANALYZER_EXPR

Summary  Expressions in trace specifications

Syntax
‘ <SIMPLE _EXPR> '
<COMPLEX _EXPR>

Description  Analyzer expressions are used in specifying triggers, time qualifiers,
primary and secondary branch conditions, prestore qualifiers, and
other analyzer setup items. There are two types of analyzer
expressions, simple and complex.

In a simple expression, the analyzer label is related to a numeric
expression within an analyzer command. These expressions are
required when the analyzer is in easy configuration (tcf -e).

Some examples include:

tg addr=2000

tif 1 data=20..30

telif addr!=3000 or data!=5
In a complex expression, the relationship between an analyzer label
and an expression is assigned one of 8 pattern identifiers or a range
label. These patterns and the range are then used to create the

actual expressions. Complex expressions are required when the
analyzer is in complex configuration (tef -¢).

Some examples include:

First we assign a pattern name:
tpat pl addr=2000
tpat p2 addr!=3000
tpat p5 data!=5
trng data=20..30

ANALYZER_EXPR 1
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2 ANALYZER_EXPR

Then we create the actual complex expressions within the analyzer
commands:

tg pl
tif 1 r

(r specifies the range defined with the trng command)
telif 1 p2 or p5 3

Any syntax diagram in this manual which indicates
<ANALYZER_EXPR > means that a simple expression is
required when the analyzer is in easy configuration, and a complex
expression is required when the analyzer is in complex
configuration.

See the <SIMPLE_EXPR > and <COMPLEX_EXPR > syntax
pages for complete details on each expression.



COMPLEX_EXPR

Summary  Complex configuration expressions

Syntax

<COMPLEX _EXPR>

<SET1>
w <SET2>
<SET2>

<SET1>

<SET1>
(restricted to one operator type in the set)

<SET2>
(restricted to one operator type in the set)

COMPLEX_EXPR 1



Description

2 COMPLEX_EXPR

In analyzer complex configuration (tcf -c) you use pattern labels,
which have been assigned to various simple expressions, to form
complex expressions.

Pattern Labels and Ranges
You assign pattern labels to simple expression using the tpat
command. For example:

tpat pl addr=2000
tpat p2 data!=00
tpat p3 stat=dma
tpat p4 addr=2000 and data=23
tpat p5 addr!=2105 and data!=0fc
You use the trng command to provide assign the range label:

trng data=42..44

Sets
The pattern labels, along with the range and arm specifications, are
divided into two sets.

Set 1:

pl,p2,p3,p4.1,'r
Set 2:
p3,p6,p7,p8,arm

Iintraset Operations
You use intraset operators to form relational expressions between
members of the same set. The operators are:

~ (intraset logical NOR)

| (intraset logical OR)

The operators must remain the same throughout a given intraset
expression. So, you could form the following types of intraset
expressions:

pPl™p2°r
(Pattern 1 NOR pattern 2 NOR range.)



p2 | !r

(Pattern 2 OR (NOT range).)
p5 | arm

(Pattern 5 OR arm.)
pé ~ p8

(Pattern 6 NOR patiern8.)

You cannot use the intraset operators to form expressions between
set 1 and set 2. Also, remember that the intraset operator must
remain the same throughout the set. Therefore, the following
examples are invalid:

P2 p3|p4

(This is incorrect because the operator must remain the same
throughout the set.)

p27p5

(You cannot use intraset operators for interset operations.)

Interset Operations

You use interset operators to form relational expressions between
members of set 1 and set 2. The operators are:

and (interset logical AND)
or (interset logical OR)

You can then form the following types of expressions:

(set 1 expression) and (set 2 expression)
(set 1 expression) or (set 2 expression)

The order of sets does not matter:

(set 2 expression) and (set 1 expression)

COMPLEX_EXPR 3
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Combination

You can use both the intraset and interset operators to form very
powerful expressions.

pl~p2 and p5|arm

p3 or p6 p7 p8
However, you cannot repeat different sets to extend the expression.
The following is invalid:

Pl1™p2 and p5 and p3 and p7

DeMorgan’s Theorem and Complex Expressions

At first glance, it seems that you only have a few operators to form
logical expressions. However, using the combination of the simple
and complex expression operators, along with a knowledge of
DeMorgan’s Theorem, you can form virtually any expression you
might need in setting up an analyzer specification.

DeMorgan’s theorem in brief says that
ANORB = (NOT A) AND (NOT B)

and
ANAND B = (NOT A) OR (NOT B)
The NOR function is provided as an intraset operator. However,

the NAND function is not provided directly. Suppose you wanted
to set up an analyzer trace of the condition

(addr=2000) NAND (data=23)
This can be done easily using the simple and complex expression

capabilities.” First, you would define the simple expressions as the
inverse of the values you wanted to NAND:

tpat pl addr!=2000
tpat p2 data!=23

Then you would OR these together using the intraset operators:
pl|p2



Related Iinformation

This is effectively the same as:
(NOT addr=2000) OR (NOT data=23) = (addr=2000)
NAND (data=23)
If you need an intraset AND operator, you can use the same
theory. Suppose you actually wanted:

(addr=2000) AND (data=23)

First, define the simple expressions as the inverse values:
tpat pl addr!=2000
tpat p2 data!=23

Then you would NOR these together using the intraset operators:
pl7p2
This is effectively the same as:

(NOT addr=2000) NOR (NOT data=23) = (addr=2000)
AND (data=23)

See the <EXPR > syntax pages for information on numeric
expression specifications. See the <SIMPLE_EXPR > syntax
pages for information on the types of simple expressions that may
be assigned pattern names. Also, refer to the Emulator User’s
Guide for your emulator for information on address specifications.
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EXPR

Summary  Numeric expressions
Syntax
( —{ <operator> Jo— )
.| <EXPR> -

i Pl |
o \ = W/

Description

Numeric expressions are the root of all HP 64700 Terminal
Interface expression types, including analyzer expressions, address
specifications, equates, and expressions you might want to calculate
using the echo command.

The expression capability in the Terminal Interface is very
powerful; you may specify numbers in one of four different bases
and use many different arithmetic and logical operators to form
more complex expressions.

Terminal Interface expressions consist of other expressions
(recursion) and values, which may be modified by various
operators. You may change the precedence of operators by
enclosing expressions within parentheses.

Values

Values consist of numbers (in one of four bases), patterns
(hexadecimal, octal, or binary numbers that also include don’t care
values), labels (only labels pointing to other numbers or patterns,
assigned by the equ command), and symbols.

<VALUE>

<NUMBER>
..I <PATTERN> l'
<LABEL>

EXPR 1
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Numpbers are in hexadecimal, decimal, octal, or binary. You specify
the base as follows:

Yy Binary (example: 10010y)

QqOo Octal (example: 3770 or 377q)

Tt Decimal (example: 197T)

Hh Hexadecimal (example: 0A7fH) (Note that

hexadecimal numbers starting with any one
of the letter digits A-F must be prefixed with
a zero; otherwise the system will return an
error message)

If you do not specify a base, numbers default to hexadecimal or
decimal, depending on the context.

All numbers used in equates, echo, address specification, analyzer
expressions, and any other specification relating to a
microprocessor address, data or status value defaults to
hexadecimal.

Numbers used to specify repeat count values, such as in the
sequence branch commands, trigger, step, repeat command, and so
on, default to decimal.

Patterns are hexadecimal, octal, or binary numbers which include
don’t care digits, specified by the letters X or x. The character ?
represents a pattern of all don’t care digits. For example:

1011xx11y
0A7Xh (equivalent to 000010100111 xxxxy)
2x5Q (equivalent to 010xxx101y)

You will generally use patterns only in analyzer expressions. A
place where you might want to use don’t care values is to simulate a
second range variable in complex mode specifications. For
example, you might have:

trng addr=4000..4020



Note

Note

And you need a second range of data from 11 through 14 hex.
Although it isn’t perfect, you can simulate a second range by
assigning a pattern label as follows:

tpat pl data=00010XXXy

(This actually gives a range from 10 to 17 hex.)

Don’t care values are not allowed in expressions for the echo
command.

Labels refer to names equated to numbers, patterns, or other
expressions using the equ command.

Operators

The expression capability includes a powerful set of operators,
freeing you from the need to calculate expressions before entering
them into other expressions. All operations are carried out on 32
bit two’s complement signed integers (values which are not 32 bit
will be padded out with zeros when expression evaluation occurs).

The operators are listed in the following diagram and described in
order of evaluation precedence. As mentioned above, you may use
parentheses in the expression to change the order of evaluation.

If your emulator supports symbols, and you are using a symbol in
an expression, only the + and - operators are valid before and after
the symbol. For example: m -dm 100h+main-5

EXPR 3
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<OPERATOR>

(Two's Complement)

——(_-_ -

(One's Complement)
(D

(Integer Muitiply)
D

(Integer Divide)
)

(Modulo)

%

(Addition)

G

(Subtraction)

(Shift Left)
( << )

(Rotote Left)

<<<
(Shift Right)

>>

I

LN NG N NG N N G N N N A

(Rotote Right)
>>>

D(Bi!—wiso And)
,\Q (Bit—wise Exclusive Or)

(Bit—wise Or)

C &
N
l
&&

@ (Logicol And (Bit—wise Merge))J

- Unary two’s complement, unary one’s
complement. Two’s complement is not
allowed on patterns containing don’t care
bits. This is the truth table for one’s
complement:

0=>1
1=>0
X=>X
Examples:

~1x0y = Ox1Y

-1101Y = 06011Y



*1 %

Integer multiply, integer divide, integer
modulo. These operations are not allowed
on patterns containing don’t care bits.
Examples:

30afH*21 = 06468fH

23T%4T=3

0fa6/2 = 07d3h

+ -Addition, subtraction. Not allowed on

<< K<L
>>>>>

patterns containing don’t care bits.
Examples:

03dh +03fh = 07ch

1110Y-101Y = 1001Y

Shift left, rotate left, shift right, rotate right
(you must specify the number of locations to
shift or rotate after the operator).
Examples:

1x0Y< <1 = 1x00Y

1x0Y>>1 = 01xY

1x01Y>>>1 =
100000000000000000000000000001x0Y

Oxxf0abcdH > > >4 = 0dxxfO0abcH
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This symbol (&) represents a bit-wise AND
operation. The truth table resembles:

& [0 |1 |X

For example:
10xxy&11x1Y = 10xxY
This symbol ( ~) represents a bit-wise

exclusive OR operation. The truth table
resembles:

For example:

10xxY ~ 11x1Y = 01xxY



&&

This symbol (|) represents a bit-wise
inclusive OR operation. The truth table
resembles:

For example:
10xxY|11x1Y = 11x1Y

This symbol (&&) represents a bit-wise
merge operation. The truth table resembles:

&& 10 1 X

o |0 * |0

An overlap, indicated by a * in the merge
truth table, may occur if two patterns specify
different values for a pattern bit. If an
overlap occurs, the first pattern’s value for
that bit overrides the second pattern’s value.

For example:

10xxY&&11x1Y = 10x1Y

EXPR 7



Using Expressions in Addressing and Analyzer Expressions

You can use the expression evaluation capability to form more
powerful expressions for use in specifying addressing and analyzer
expressions. For example, suppose you want to trigger the analyzer
on the access to trap vector 13. Instead of calculating the address,
since you know the base address is 080 hex and each vector is 4
address bytes, you can specify this as:

tg addr=(080h + (13T*4))

You could simplify the above even further using the equate
command to assign names to some of the values. For example:

equ trapvectorbase=080h
equ trapvectorlength=4

Then:
tg addr = (trapvectorbase + (13*trapvectorlength))

Related Information  Refer to the <ANALYZER_EXPR >, <SIMPLE_EXPR >, and
<COMPLEX_EXPR > pages for information on the use of
expressions in forming analyzer expressions.

Refer to the echo and equ command syntax pages for information
on use of expressions in expression calculation and equates.

Refer to the <ADDRESS > syntax pages in the Emulator User’s
Guide for information on use of expressions in addressing.

8 EXPR



SIMPLE_EXPR

Summary Easy configuration expressions

Syntax

EASY CONFIGURATION ONLY

& .
e/ o

EASY AND COMPLEX CONFIGURATION

<LBEL> fe(1=)e] <ExPR>
."I'ld

Description

Easy Configuration

When the analyzer is in easy configuration (tcf -e), simple
expressions are used to set up trace qualifiers for sequencer
branches, triggers, state counting, and so on. These expressions
can take the following forms:

label=expression
Examples addr=2000h
data=25h+20h

stat=0110xxxxY

SIMPLE_EXPR 1
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v

label! =expression

Examples stat!=suprdata (notice that the expression
can also be an equate label)

data'=00

label=expression..expression
Examples addr=4000..401

data=41..42

label! =expression..expression
Examples addr!=1000..1038

data!=00..40

No more than one simple expression can exist at any given time
which is in the form of a range (expr..expr).

label=expression and label=expression
Examples addr=3000 and data=41

addr=start and data=00

label!=expression or label!=expression

Examples addr!=3000 or data!=41



Complex Configuration

In analyzer complex configuration (tef -¢), you assign each simple
expression a pattern name using the tpat command. These pattern
names are then combined to form complex expressions involving
relationships between multiple simple expressions.

With the exception of these two expressions:
label=expression..expression
label! =expression..expression

all of the simple expression types can be assigned pattern names by
tpat in complex configuration. To form ranges of expressions in
complex configuration, you use the trng command.

Examples tpat p1 addr! =3000 or data!=41
tpat p2 data=23

trng addr=1000..1038
(You don’t need the != relation in ranges because all complex

expressions provide for the logical not of the range specifier.)

Invalid Simple Expressions

The following simple expressions are invalid in either analyzer
configuration. If you need expressions of these types, you must
switch to complex configuration, assign pattern names to subparts
of these expressions, then combine them using the complex
expression capability.

label=expression and label!=expression

This is incorrect because you must use only the = relation with the
and operator. To represent this, switch 1o complex configuration
and do the following:

tpat p1 label=expression

tpat p5 label! =expression

SIMPLE_EXPR 3
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Now, you would represent the above (incorrect) simple expression
as a complex expression of the form:

pland p5
label! =expression or label =expression

A similar problem exists here. You must use only the != relation
with the or operator. To represent this, switch to complex
configuration and do one of the following.

tpat p1 label! =expression

tpat p2 label=expression

You would represent the above (incorrect) simple expression as a
complex expression of the form:

pl|p2

You could also do this:
tpat p1 label! =expression

tpat p5 label=expression

Represent this in complex form as:

plorps

Refer to the <COMPLEX_EXPR > syntax pages for more details
on forming complex expressions.

See the <EXPR > syntax pages for information on numeric
expression specifications. Also, refer to the Emulator User’s Guide
for your emulator for information on address specifications.



Sample Programs

68000 Sample
Program

= A copy of the 68000 sample program used in the examples
in this manual is included, along with brief instructions for
loading the program.

s An 80186 version of the same program is included. Label
names and address locations of the routines vary from the
68000 version. You can modify the examples accordingly.

s [nformation about loading and using symbol files for HP
64700-Series Emulators that support symbols is included.

» An 8051 sample program is included. The 8051 Emulator
supports symbols, so this program allows you to become
familiar with using symbols.

FILE: ~/68kcode/newprog HEWLETT-PACKARD: 68000 Assembler

Sat Dec 12 11:15:27 1987

LOCATION OBJECT CODE LINE

000000
000004

000008
00000D
000012
000017

0000 3000
0000 4000

5448495320
4953204D45
5353414745
2041

1
2
3
4
5
6
7
8

PAGE 1
SOURCE LINE
"68000"
DATA
INPUT POINTER DC.L 00003000H
OUTPUT_POINTER DC.L 00004000H

MESSAGE_A ASCII "THIS IS MESSAGE A"

Sample Programs A-1



000019
00001E
000023
000028

00002A
00002F
000034

000000
000002
000006
000008

00000C

000010
000012
000016

000018
00001C
000020
000024
000028

00002C
000030
000032
000036
00003A
00003E
000040
000044
000048
00004C
00004E

000052

000054

5448495320
4953204D45
5353414745
2042

494E56414C
494420434F
4D4D414E44

2479
00000000
2679
00000004

14BC 0000

1012
0C00 0000
67F8

0C00 0041
6700 000E
0C00 0042
6700 0014
6000 001E

103C 0011
207¢C
00000008
6000 001A
103C 0011
207C
00000019
6000 000C
103C 0OOF
207c¢
0000002A

224B

123C 0020

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35

36
37
38

39
40
41
42
43

MESSAGE_B ASCII "THIS IS MESSAGE B~

INVALID_INPUT ASCII *INVALID COMMAND"
PROG

INIT MOVE.L INPUT_POINTER,A2
MOVE.L OUTPUT_POINTER,A3

CLEAR MOVE.B $#00H, [A2]

READ_INPUT MOVE.B [A2],DO

CMP.B $00h,DO
BEQ READ_INPUT

PROCESS_COMM CMP.B #41H,DO

BEQ COMMAND_A
cMP.B #42H,D0
BEQ COMMAND_B
BRA UNRECOGRIZED

COMMAND_A MOVE.B #11H,D0

MOVE.L #MESSAGE_A,A0

BRA OUTPUT

COMMAND_B MOVE.B #11H,D0

MOVE.L #MESSAGE_B,A0

BRA OUTPUT

UNRECOGNIZED MOVE.B #0FH,D0

MOVE.L #INVALID_ INPUT,AO
OUTPUT MOVE.L A3,Al
CLEAR_OLD MOVE.B $#20H,D1

FILE: ~/68kcode/newprog HEWLETT-PACKARD: 68000 Assembler
Sat Dec 12 11:15:27 1987

LOCATION

000058
00005A
00005E
000062

000064
000066
00006A
00006C
00006E

A-2 Sample Programs

OBJECT CODE LINE

2A4B
1AFC 0000
0441 0001
66F6

12D8
0440 0001
66F8
4EF9
0000000C

44

PAGE 2

SOURCE LINE

MOVE.L A3,AS5

45 CLEAR_LOOP MOVE.B #00H, [AS5]+

46
47
48
49
50
51
52

53
54

LOOP

SUBI #01H,D1
BNE CLEAR_ILOOP

MOVE.B [AO]+,[Al]+
SUBI #01H,DO

BNE LOOP

JMP CLEAR



55 END

Errors= 0
FILE: ~/68kcode/newprog CROSS REFERENCE TABLE PAGE 3
LINE#  SYMBOL TYPE REFERENCES
19 CLEAR P 52
45 CLEAR LOOP P 47
43 CLEAR OLD P
31 COMMAND_A P 26
34 COMMAND B P 28
16 INIT P
5 INPUT_POINTER D 16
12 INVALID_INPUT D 38
49 LOOP P 51
8 MESSAGE_ A D 32
10 MESSAGE_B D 35
41 OUTPUT P 33, 36
6 OUTPUT_POINTER D 17
25 PROCESS_COMM P
21 READ INPUT P 23
37 UNRECOGNIZED P 29
Loading the 68000

Sample Program

Set up Memory Map and the Stack Pointer

Before you load the program, you must map memory and set up
the stack pointer. Here are the necessary commands:

M> map 1000..1fff eram
M> map 2000..2fff erom
M> map 3000..5fff eram
M> reqg ssp=5000

Transferring Code from a Terminal in Standalone
Configuration

To load a program into emulation memory using a data terminal,
you must use the memory modification command.
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M>
M>
M>
M>
M>

M>
M>
M>
M>
M>
M>

These are the commands used to load the 68000 sample program.

-db 1000..100£=00,00,30,00,00,00,40,00,54,48,49,53,20,49,53,20
..101£=44,45,53,53,41,47,45,20,41,54,48,49,53,20,49,53

1010

1020.
1030.
2000.
2010.
2020.
2030.
2040.
2050.
2060.

2070

..2071=20,0c¢

A-4 Sample Programs

.102£=20,4d,45,53,53,41,47,45,20,42,49,4e,56,41,4¢,49
.1038=44,20,43,4£,4d,4d,41,4e,44
.200£=24,79,00,00,10,00,26,79,00,00,10,04,14,0be,00,00
.201£=10,12,0¢,00,00,00,67,0£8,0¢c,00,00,41,67,00,00,0e
.202£=0¢,00,00,42,67,00,00,14,60,00,00,1e,10,3¢,00,11
.203£=20,7¢,00,00,10,08,60,00,00,1a,10,3¢,00,11,20,7¢
.204£=00,00,10,19,60,00,00,0¢,10,3¢c,00,0£,20,7¢,00,00
.205£=10,2a,22,4b,12,3¢,00,20,2a,4b,1a,0£c,00,00,04,41
.206£=00,01,66,0£6,12,048,04,40,00,01,66,0£8,4e,0£9,00,00

Transferring Code from a Host, HP 64700 in Transparent
Configuration

The method provided example assumes that you are running an HP
64000 Hosted Development System (HDS) Assembler on an HP
9000/300 or HP 9000/500 computer running the HP-UX operating
system. In addition, you must have the HP 64000transfer software
running on your host.

If you are not using an HP 64000 HDS assembler, you may be able
to adapt the methods below to load your code into the emulator.

If you are not able to transfer code from-your host to the emulator
using one of these methods, use the method described under the
previous "Transferring Code from a Terminal in Standalone
Configuration”, as it will work in all cases. However, transferring
code using host transfer facilities is easier and faster than
modifying memory locations, especially for large programs.

1. First, you must establish communications with your host
computer through the transparent mode link provided in
the HP 64700. Type:

M> xp -s 02a
This sets the second escape character to *. (The first escape

character remains at the HP 64700 powerup default of hex 01b,
which is the ASCII <ESC> character.) The sequence "<ESC> *"



Note

v

toggles the transparent mode software within the HP 64700 for the
duration of one command (that is, any valid line of HP 64700
commands (not to exceed 254 characters) concatenated by
semicolons and terminated by a <carriage return>).

1. Enable the transparent mode link by typing:
M> xp -e

If you then press <RETURN > a few times, you should see:
login:
login:
login:

This is the login prompt for an HP-UX host system. (Your prompt
may differ depending on how your system manager has configured
your system.)

1. Log in to your host system and start up an editor such as
"vi." You should now enter the source code for the sample
program shown in the listing. When finished, save the
program to filename "progsamp.”

If you need help learning how to log in to your HP-UX host system
or use other features of the system, such as editors, refer to the
HP-UX Concepts and Tutorials guides and your HP-UX system
administrator.

2. Assemble your code with the HP 64000 HDS Assembler
using the command:

$ asm -oex progsamp
This will generate an expanded listing with cross reference table of
all the symbols used. If any assembly errors were reported, re-edit

your file and verify that the code was entered correctly (compare to
the listing).

1. Link the program to the correct addresses using the
command:

$ lnk
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The system will prompt you to enter various pieces of information
as follows:

object files progsamp

library files <CR>

load addresses:PROG,DATA,COMN, A5

2000h,1000h,1000h

more files (y or n) <CR>

absolute file name progsamp

The linker will generate the absolute code required and place it in
the file progsamp.X.

Now it’s time to transfer your code into the emulator. Do the
following:

1. Disable the transparent mode so that your terminal will
talk directly to the emulator. Type:

$ <ESC>*xp -d
The "<ESC>*" sequence temporarily toggles the transparent
mode so that the emulator will accept commands; "xp -d" then fully
disables the transparent mode.

1. Load code into the emulator by typing:

M> load -hbo

transfer -tb progsamp.X<ESC>* (NOTE: DO NOT

TYPE CARRIAGE RETURN!)
The system will respond:

##
M>
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80186 Sample
Program

FILE: cmd_rdr.s

LOCATION OBJECT CODE LINE

0500
0500
0505
050A
050F
0512
0517
051cC
0521
0524
0529
052E
0533
0534

0400
0403
0405
0408
040a
040C

040F
0414

0416
041A
041C

041E
0420
0422
0424
0426

436F6D6D61
6E64204120
656E746572
656420
456E746572
6564204220
636F6D6D61
6E6420
496E76616C
696420436F
6D6D616E64
20

B80000
8ED8
B80000
8ECO
8EDO
BCF906

26C6060006
0090

26A00006
3Co00
74F8

3C41
7407
3C42
740C
E91200

W N

10
11
12
13
14
15
16
17
is
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

HEWLETT-PACKARD: 80186 Assembler

SOURCE LINE

"80186"

ORG 500H
Msgs
Msg_A DB "Command A entered "
Msg_ B DB "Entered B command "
Msg_I DB “Invalid Command "
End_Msgs

ORG 400H

ASSUME DS:ORG,ES:ORG
AR SR SRR R RS R E R R R R R RS RS R XSRS AR R X R RS R X
* The following instructions initialize segment

* registers and set up the stack pointer.

AR K A AN AR R A A A AR R A AN A AR A A AR AARNANAANARAAAANRARNA AR A AR AN hh
Init MOV AX,SEG Msg_A

MOV DS,AX

MOV AX,SEG Cmd Input

MOV ES,AX -

MOV §S,AX

MOV SP,OFFSET stk
IR E R R R SR E R R SRS RS R R R R RS AR RER RS R RS R R RS X

* Clear previous command.
LA EE RS RS ER SRR RS R R R R XX RR R R R RS2

Read_Cmd MoV Cmd_Input,#0

LA SRS RS RS ERE R RS AR RRR R R R R R SRS

* Read command input byte. If no command has been
* entered, continue to scan for command input.
HAAEAR AR AR AR A KA RN ARNAAANA A ANAAAAAAAARARA AR AR A AN A deh
Scan MOV AL,Cmd_Input

CMP AL, #0

JE Scan
LA SR EEE R R RS SRR RS R RRRRRRRRRRRR R RRRREEERRRERSEES]
* A command has been entered. Check if it is
* command A, command B, or invalid.

KA AR AR AR AR A AR A A AARANRAR AR AR A A AR A AN A A hhkkd
Exe_Cmd CMP AL, #41H

JE cmd A

CMP AL, ¥42H

JE Cmd B

JMP Cmd_I

Sample Programs
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0429
042C
042F

0432
0435
0438

043B
043E

0441
0445

0447
044A
044B
044F

0451

0600

0601
06F9

Errors=
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B91200
BE0005
E90F00

B91200
BE1205
E90600

B91000
BE2405

8D3E0106
F3A4

C60500
47
81FF2106
75F6

EBBC

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

(222 22222232222 2222 X222 222222 X2 X222 2222222 X2 s 2 X2 ]
* command A is entered. CX = the number of bytes in
* message A. SI = location of the message. Jump to
* the routine which writes the messages.

I2 2222222 2R 222222222222 2222222222222 X 2t X2t 2Rl
Cmd_A MOV CX, #Msg_B-Msg_A

MOV SI,OFFSET Msg A

JMP Write Msg

KHTFA NIRRT TR TR R RARR IR AR AR NIRRT AR AR RN E AR R AR R A AT TR
* command B is entered.
EE 222 SRS SRR 2R 2 X2 2 XA R R X X222 222222222 222X alEd
cmd_B MOV CX, #Msg_I-Msg_B

MOV SI,OFFSET Hsg_B

JMP Write Msg

Fe e e e e e e e e ok ok e o e T o b o e o o ok e o Tk o o e o o o e o o ek o e e e

* An invalid command is entered.
HEREA AT AR AR ARAARAARAR AN AR AR TR IA AR h o hdohdokkh

Cmd_I MOV CX,#End_Msgs-Msg_I
MoV SI,OFFSET Msg I
****i******i****ﬁ*********ﬁ**********;**************

* Message is written to the destination.
A A2 RSS2 2222222 222222222222 222222222222l SR ]
Write Msg LEA DI,Msg_Dest

REP MOVSB
KRR AR AARRAAAARNAAARA AR AARAARNAARAAARAR AN AR NN dh
* The rest of the destination area is filled

* with zeros.
A2 222222222222 2222322222222 AR X222t Rt Rt ]

Fill Dest MoV BYTE PTR [DI],#0
INC DI
CMP DI, #Msg_Dest+20H
JNE Fill Dest
WA de ol e de e he W o b de e b e ok e e e e e b e e b I ke e e o ke e e b A b ok b e e o e e

* Go back and scan for next command.
2222222 R 22222 222 X2 X2 222222 2222222322222 2R RS2 d

JMP Read_Cmd

ORG 600H

222222 22222222222 X222 232222 2222222222222 RX2 st s
* command input byte.
AARAKARRERARNRAAEARAAARAARAARAAAR AR AT KRR ddohrdhodhohdehok
Cmd Input DBS 1

HERARRNEAARAARNAEAARAN T AR AR AN A AAAR AN AR AAhh

* Destination of the command messages.
LA SRR 222222 R iRt 2222ttt Rl Rl 22

Msg_Dest DDS 3EH
stk DWS 1 ; Stack area.
END



Symbol Files

Versions of HP 64700-Series emulator firmware that support
symbol files can load an ASCII text file containing symbol
definitions.

Three types of symbols can be defined: local, global, and user. Only
local and global symbols can be loaded from a symbol file; user
symbols can only be created with the sym command.

Global symbols are general memory references. They represent the
equivalent of "GLOBAL" or "PUBLIC" variables in compiled
programs.

Local symbols are grouped by "module.” The primary purpose of a
module is to group local symbols, but can represent any
arrangement of local symbols desired. Local symbols created by a
higher level language processor are defined by implementation.

A module is usually a source file name, and symbols are function or
procedure names. In a symbol file, any organizational scheme can
be used to manage local symbols. While the module name can be
equivalent to a source file name, or some other physical or logical
entity, it is not necessary. Therefore, if memory is in short supply,
you can organize the "local” symbols to allow for easy deletion of
old symbols, and loading of new symbols that reference locations of
interest.

Address references for all symbol types are absolute addresses.
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Note

Syntax

A-10 Sample Programs

The sym command presently applies to some HP 64700-Series
emulators, and may apply to all HP 64700-Series emulators in the
future. If you are using an emulator that does not presently
support symbols, when you try to execute the sym command, a
message will be displayed indicating that symbols are not
supported on your emulator.

If your emulator firmware is less than version A.02.00, you will not
be able to use the sym command because your emulator will not
support symbols. To verify the version number of your emulator
firmware, execute "ver" at the Terminal Interface prompt.

Even if your emulator firmware version is A.02.00 or greater, your
HP 64700-Series emulator may not necessarily support symbols.

A symbol file is an ASCII text file. The format of this file is
represented by:

symbol file # <RETURN>
<WHITESPACE>

<WHITESPACE>

\ '

I

<MODULE> :

<RETURN>
( <WHITESPACE > :

<WHITESPACE >+ <ADDRESS> ‘-)

<LOCAL SYMBOL>

<GLOBAL SYMBOL>

(%) | <RETURN> |+(end symbol fite)
<WHITESPACE>




<WHITESPACE >

<RETURN>

<ADDRESS>

<MODULE>

<LOCAL SYMBOL>

<GLOBAL SYMBOL >

<QUALIFIER >

This is one or more <SP > (space) or
<HT> (horizontal tab) characters or a
combination of these characters.

This is a <LF> (line feed) or
<CR><LF> (carriage return, line feed
pair); a <CR> (carriage return) alone is
not recognized.

This is a valid address specification for
the emulator being used.

This defines a module name.

This is a local symbol reference. A local
symbol definition line must include, or
follow, a module name, or an error will
occur when loading the file.

This is a giobal symbol reference.

This allows you to specify label
hierarchies. [ts use is dependent on the
implementation.

This is the literal colon (":").

This is the literal period (".").

This is the literal pound sign ("#").
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Examples The examples presented are for the 8051 family emulators. Other

#

tmain O@p
GetAttrib:
Buffer 100&p
Pointer 120@p
#

¥

tmain OBp
GetAttrib:Buffer 100€p
GetAttrib:Pointer 1208p
#

sym main=000008p

emulators will use a different address format. Refer to your
Emulator Terminal Interface User’s Guide for specific address
format definitions.

Defining Local Symbols

Local symbols must include, or be preceded by, a module name
reference. Therefore, the files

and

will produce the same result when loaded.

After loading either symbol file, enter:

M> sym

You will see:

sym GetAttrib:Buffer=00100€p
sym GetAttrib:Pointer=00120€p
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#

ARRAY:
E1=20008d
E2=2010€d
E3=2020€d
E4=2030@d
#

sym ARRAY:E1=20008d
sym ARRAY:E2=2010@d
sym ARRAY:E3=20204d
sym ARRAY:E3=2030&d

Loading a Symbol File

Naming Array Elements

You may wish to load symbols that name elements of an array to
make referring to the array elements more explicit. If your array
has four elements, each element is 10h bytes long, and begins at

2000h, the symbol file would contain the following:

After loading the symbol file, enter:

M> sym

You will see, at least in part:

If you no longer need the references to ARRAY elements, you can
remove the symbols with the command:

M> sym -dl ARRAY

A symbol file can be loaded from a host system using the load
command with an HP 64700 transparent configuration. The
procedure is similar to that used to load a program. The following
commands will load the symbol file named "symbolfile" into the
emulator:

M> load -So <RETURN>
$ cat symbolfile <ESC>G

You can also load the file using the "string" (-s) option with the
load command. After you have logged on to the host system, the
following command will also load the symbol file:

M> load -Sos "cat symbolfile®

Sample Programs A-13



8051 Sample The HP 64700-Series 8051 Emulator supports the use of symbols.
If you are using an 8051 Emulator, you can use the following
Prog ram program to become familiar with using symbols.

"8051"
DPS DATA 86H
GLB Msgs,Init,Cmd Input
CSEG -
COMN
Msgs
Msg A DB "Command A entered *
Msg B DB "Entered B command "
Msg I DB "Invalid Command "
End_Msgs
PROG

P e ofe I de e e de Fe e K e e e W e Ao e K e e W o Fe e i o e de o o I W e o b ke e T o e e e e e e e b e e

* The following instructions initialize segment
* registers and set up the stack pointer.
AR RAERTARAARNRAAARAAARAAAAAAAARANRNAAARANIANN AN RN NN
Init MOV sp, #stk
Read Cmd MOV DPTR, $#Cmd Input
**i*;ﬁ********************t**tiw*;}***i&******ﬁ*****
* Clear previous command.
LA 2222222222222 a2 X2 222222 222222 2 2 X 3
MOV A,#0
MOVX @DPTR,A
AEAAREARRANE AR AARAARN AN ARANA A AR AR AR AR hArhohdehdebr i
* Read command input byte. If no command has been
* entered, continue to scan for command input.
L2222 22 RS2 22222222 X 22 2 222222 22X 2222 2R 2 23
Scan MOVX A, 8DPTR
JZ Scan
KRR AATAARAARARKE AR AR A AAATAARAAARRAAAFAAA RN AR AR A NN N bR
* A command has been entered. Check if it is
* command A, command B, or invalid.
LA AR RS SS AR s R 2sR2222 2R X22 2 X222

CJINE A,#41H,Cmd B
**********************************;i***i************
* Ccommand A is entered. Set up registers R2 and
* DPTRO with the parameters expected by the
* "Write Msg" routine. Call the routine. After

* return, go back and scan for next command.
L3RRS AR RS R R RS R AR RS2 2R X222 a2 )

MOV R2,#Msg_B-Msg A
MOV DPTR, #Msg A
SJIMP Write_Msg

cmd B CJNE A,#42H,Cmd 1

*i*;******************************;‘****************
* Ccommand B is entered.
L2822 222222222222 X222 2SR TR S22 222 223222 XX 2 222}
MoV R2,#Msg_I-Msg_B
MOV DPTR,#Hsg_B
SJIMP Write Msg

HHNRAIIAARTRAE R R AR AR N AR NIRRT ATIARRARARAI AR AR A AR

* An invalid command is entered.
A2 R332 2222222 22222 X2 2222222 222 22222222 X X2 2 2 2]

cmd_I MOV R2,#End_Msgs-Msg_1I
MoV DPTR, #Msg_I
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KA KI AR KK ARKRRAA AR RAR A AR AR AR AR A AN AR R AR hhhdkdehhh
The "Write_ Msg"” routine writes a message to the
destination. The parameter passed in register

R2 = the number of bytes in the message. The
parameter passed in register DPTRO = the location

* of the message.
hhhkhkhkhhkhkhhhkhhhhhkhhhrdhhhkhhkhhhhrkrkhhhkhdhhkhkhhhhkhdrihhii

* % * *

Write_Msg MOV A,R2
XRL A, #0OFFH
ADD A, #21H
MOV R3,A
INC DPS
MoV DPTR, #Msg_Dest
Again INC DPS
MOVX A, @DPTR
INC DPTR
INC DPS
MOVX @DPTR,A
INC DPTR
DJINZ R2,Again

EE AR RS R RS RS SRR E RS R R R R R RS R RERRRRR SRR SRR R R R R RS
* The rest of the destination area is filled

* with zeros.
AAEKAAKEKAAEAR KA AN AARAKAAANAARARNARAAARANRA R ARN K AR AN DA dohhwh

MoV A, #0

Fill Dest MOVX @DPTR, A
INC DPTR
DJINZ R3,Fill Dest
INC DPS
SIMP Read Cmd
XSEG

KEKERANAKEAKEAKRANNKAARRRAKRAKRAKNARARANAAAARN A AN AANN NN AR N A NN
* Command input byte.

LSRR R R XS ERER R ERRE R R ERREREREREERRRRRRRERERRREEEEEE]
Cmd_ Input Ds 1

I R R R R R R R R R R R R R R

* Destination of the command messages.
AARK AR AT A AR AT AR AR AAA AR AR T AAAANAAARNKN A AAAAR AR AT A RAR N A kR

Msg Dest DS OFDH
Stk DS 1 ;s Stack area.
END Init
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Binary/Hexadecimal Trace List Format

The tl command supports two options, -b (binary) and -x
(hexadecimal) which allow you to dump the trace list to your host
for post processing. This is, in fact, the only way you can obtain
timing trace information from the optional external analyzer, as
the Terminal Interface does not currently provide support for
translating timing data to ASCII characters.

Transfer Protocol

When you request a binary trace list dump from the HP 64700
Emulator (-b option), the emulator sends the data using the HP
64000 transfer protocol. You must use an 8-bit communications
channel to successfully transfer the data (HP 64700 and the host
device must both be configured to send and receive 8 bits).

The hexadecimal trace list dump (-x option) also uses the HP
64000 transfer protocol, but does not require an 8-bit
communications channel. However, twice as many characters will
be transmitted as would be in the binary format.

I

Trace List Records

Six primary trace list records may be transferred. These are:

m No Trigger Record
m» Empty Trace Record

s New State Data Record

Binary/Hexadecimal Trace List Format B-1



a More State Data Record
a New Timing Data Record

s More Timing Data Record

Each record has at least one byte. The first byte identifies the
record type.

Other fields in the record, containing one or more bytes of
information, provide additional information about the trace.

The Data Records contain secondary record structures which hold
the actual trace information. For the State Data Records, the
secondary record is the Trace State record; for the Timing Data
Records, the secondary record is the Trace Sample record.

Each record structure is accompanied by a diagram. Note that line
breaks in the diagram are not EOL characters in the record.

No Trigger Record

record type = 10000000

One byte indicating that the trigger condition of the current trace
is not in memory. Trace data cannot be displayed until the trigger
condition occurs and is placed in trace memory or until the trace is
halted. Therefore, this is the only record that will be sent when the
trace list is requested, since no others are available.

NO TRIGGER RECORD

10000000

BYTE 1
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Empty Trace Record

record type = 01000000

One byte indicating that the most recent trace was halted before
any states were stored. Therefore, this will be the only record sent.

EMPTY TRACE RECORD

01000000

BYTE 1

New State Data
Record

record type = 00000LH1

One byte indicating that this is the first trace list data displayed for
the current or most recent trace.

If L=1, this is the only record being sent. Otherwise, one or more
More Data Records follow.

If H=1, this record contains the highest numbered state this trace
can have. Therefore, this is the end of the trace list. If the state
count for this record is zero, the highest numbered state can be
computed by subtracting 1 from the start state.

state count

One byte indicating how many trace states are contained in this
record. This will be zero (0) if none of the requested states exist.

start state

Two bytes containing the starting state number (in the range -1024
through 1023), most significant byte first.
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lowest state

Two bytes containing the lowest state number in the entire trace
list, MSB first. Note that if the trace is halted after this record is
sent, lower-numbered states may be valid.

NEW STATE DATA RECORD
[ @0000LH1 | STATE COUNT| START STATE # |

BYTE 1 2 3-4
[ LOWEST STATE #][ STATE SIZE |
5-6 7
[me vao Facs T ARM_TIME | COUNT TYPE |
8-10 11

LTRACE STATE RECORDSJ

12 AND UP
(EACH IS MULTIBYTE)

state size

One byte indicating how many bytes of trace data will be in each
trace state. This does not include the store cause or count data
bytes.

arm time

Three bytes containing the time from arm to trigger, MSB first.
The lower 20 bits contain the absolute value of the actual time, in
40 ns units.

Note The time alignment between HP 64700-Series emulators has a
large margin of error (+/- 100 ns) due to delay variances in the
trigger paths.
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The correlation between the arm time counter value and the value
displayed on screen should be as follows:

Arm occured an unknown amount of time after the trigger
Arm occured an unknown amount of time after the trigger
-40 ns - Arm input actually came after trigger was sampled but

still caused arm state to occur before trigger
internal to the elan chip.

0 ns

40 ns

80 ns

2.621280 ms This is now the maximum arm to trigger interval
that can be displayed.

The highest 4 bits contain status flags as follows:

high nibble = XVS0
If X = 1, the arm time is invalid, either because the arm signal was
ignored (e.g., "tarm always"), or because the state analyzer clock

speed was fast or very fast (e.g., "xtck -s F"). The 20 bits of time
value will be 0.

If V = 1, the arm counter overflowed (if S = 0) or underflowed (if
S = 1). For overflow, the 20 bits of time value contain the
maximum time value, (1~ 20)-4, representing 41.94288 ms. For
underflow, the S flag is set (see below), and the 20 bits of time
value contain the absolute value of the minimum count, -1,
representing -40 ns.

If S = 1, the arm time is negative. The 20 bits of time value contain
the absolute value of the actual count.

count type

One ASCII character indicating the type of count data contained in
each trace state.

"T" indicates each trace state contains a time count.
"S" indicates each trace state contains a state count.

"N" indicates that no count data is available.
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first trace state..last trace state

Each of these records is in the trace state format described below.
Each record is n bytes in length; n is the state size value (described
above) plus one byte indicating the reason for storage of this state
and an optional two bytes with count data information.

More State Data
Record

record type = 000ONLHO

One byte indicating this is more data from the same trace as the
most recent New State Data Record.

If L=1, this is the last record sent. Otherwise additional More
Data Records follow.

If H=1, this record contains the highest numbered state in the
trace; this is the end of the trace list. If the state count for this
record is zero (0), the highest numbered state can be computed by
subtracting one (1) from the start state.

If N=1, this record contains a new lowest state. The starting state
number can change if the trace is halted; if it changes, it will always
become more negative. It can change a maximum of one time for a
given trace list. N=1 will never occur unless L=1.

MORE STATE DATA RECORD

[ @00ONLHO | STATE COUNT][ START STATE # |
BYTE 1 2 3-4

[ LOWEST STATE # (OPTIONAL) | trace smare Recoros |
5-6 7 AND UP

(5 AND UP IF NO LOWEST
STATE FIELD)
(EACH IS MULTIBYTE)
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Trace State Record

state count

One byte indicating the number of trace states contained in this
record. This will be zero (0) if none of the requested states exist.

start state

Two bytes containing the starting state number (in the range
-1024..1023), most significant byte (MSB) first.

lowest state

Optional two bytes containing the lowest state number in the
entire trace list, most significant byte (MSB) first. These bytes are
only present if the record type has N=1.

first trace state..last trace state

Each of these records is in the trace state format described below.
Each record is a variable number of bytes in length. The length is
the state size value (described above) plus one byte indicating the
reason for storage of this state and an optional two bytes with
count data information.

state type
One ASCII character indicating the reason this state was stored.

"Q" indicates this state satisfied a sequence branch qualifier
(defined by tif or telif).

"S" indicates this state satisfied the store qualifier (defined by tsto).

"P" indicates this state satisfied the prestore qualifier. The count
data field bytes below will be omitted for this state. Prestore states
are marked as such only if a state or time count was specified for
the trace (defined by teq).
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TRACE STATE RECORD

| STORE REASON | STATE/TIME COUNT |
BYTE 1 2-3

TRACE DATA |

4 AND UP

(2 AND UP F

NO COUNT DATA FIELD)
(EACH 1S MLLTIBYTE)

count data

Optional two bytes containing the state or time count for this state.
The count value is relative to the previous non-prestore state.
These bytes are omitted if the count type field in the New State
Data Record was "N", or if this state is a prestore state (state type
field in this record is "P"). The count data is encoded as follows
(first byte is on the left):

eeeeemmm mmmmmmmm
e represents 5 bits of exponent.
m represents 11 bits of mantissa.
The value represented is (m*(27~e)) + (27 (11+e)) - (27 11)

Time counts are in 40 nanosecond units.

trace data

Trace data for this state, most significant byte (MSB) first. The
length of this trace data is given by the state size field in the New
State Data Record. Data from the optional external analyzer
(provided only if the analyzer is present) will be in the most
significant 16 bits (two bytes).

New Timing Data
Record

record type = 00100LH1

One byte indicating this is the first trace list data displayed for the
current or most recent trace.
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If L=1, this is the only record sent. Otherwise, one (1) or more
More Timing Data Records follow.

If H=1, this record contains the highest numbered sample in the
trace; this is the end of the trace list. If the sample count field for
this record is zero (0), the highest numbered sample can be
computed by subtracting one (1) from the start sample field.

sample count

One byte indicating how many trace samples are contained in this
record. This will be zero if no samples are present.

NEW TIMING DATA RECORD
[@0100LH1 | SAMPLE COUNT | START SAMPLE #|
BYTE 1 2 3-4
| LOWEST SAMPLE # | STATE SIZE |
5-6 7
[we vauo Facs | ARM TIME | COUNT TYPE |
8-10 11
| SAMPLE PERIOD |
12-15

[ mace sawpLe recoros | '

16 AND UP

(EACH IS MULTIBYTE)

start sample

Two bytes containing the starting sample number (-1024..1023),
most significant byte (MSB) first.

lowest sample

Two bytes containing the lowest sample number in the entire trace
list, MSB first. Note that if the trace is halted after this record is
sent, lower-numbered samples may become valid.

Binary/Hexadecimal Trace List Format B-9



state size

One byte indicating the number of bytes of trace data in each trace
sample. Note the relationship to the count type field.

arm time

Three bytes containing the time from arm to trigger, MSB first.
The lower 20 bits contain the absolute value of the actual time, in
40 ns units.

Note The time alignment between HP 64700-Series emulators has a
large margin of error (+/- 100 ns) due to delay variances in the
trigger paths.
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2.621280 ms

The correlation between the arm time counter value and the value
displayed on screen should be as follows:

Arm occured an unknown amount of time after the trigger

Arm occured an unknown amount of time after the trigger
-40 ns - Arm input actually came after trigger was sampled but
still caused arm state to occur before trigger
internal to the elan chip.

This is now the maximum arm to trigger interval
that can be displayed.

The highest 4 bits contain status flags as follows:
high nibble = XVS0

If X = 1, the arm time is invalid, either because the arm signal was
ignored (e.g., "tarm always"), or because the state analyzer clock
speed was fast or very fast (e.g., "xtck -s F"). The 20 bits of time
value will be 0.

If V = 1, the arm counter overflowed (if S = 0) or underflowed (if
S = 1). For overflow, the 20 bits of time value contain the
maximum time value, (1 ~20)-4, representing 41.94288 ms. For
underflow, the S flag is set (see below), and the 20 bits of time
value contain the absolute value of the minimum count, -1,
representing -40 ns.

If S = 1, the arm time is negative. The 20 bits of time value contain
the absolute value of the actual count.

count type

One ASCII character indicating the type of count data contained in
each Trace Sample record.

"T" indicates the timing analyzer was set to transitional mode.
Each Trace Sample record contains a six byte field which contains
the delta time (in nanoseconds) since the last transition. A
two-byte field containing the trace data taken at the delta time
interval is also in the Trace Sample record.
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"S" indicates the timing analyzer was set to standard mode. Each
Trace Sample record contains only the two bytes of trace data.

"G" indicates the timing analyzer was set to glitch mode. Each
trace sample consists of a two-byte trace data field and a two-byte
glitch data field.

sample period

Four bytes containing the number of nanoseconds (ns) between
samples.

first trace sample..last trace sample

Trace Sample records of the size defined in the sample size field
(note relationship to the count type field).

More Timing Data
Record

record type = 001ONLHO

One byte indicating this is more data from the same trace as the
most recent New Timing Data Record.

If L=1, this is the last record sent. Otherwise, additional More
Timing Data Records follow.

If H=1, this record contains the highest-numbered sample in the
trace; this is the end of the trace list. If the sample count field for
this record is zero (0), the highest numbered sample can be
computed by subtracting one (1) from the start sample field.

If N=1, this record contains a new lowest sample. The starting
sample number can change if the trace is halted,; if it changes, it will
always become more negative. It can only change once for a given
trace list. N=1 will only occur if L=1.
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MORE TIMING DATA RECORD

[@010NLHO | SAMPLE COUNT | START SAMPLE #]

BYTE 1

2 3-4
[ LOWEST SAMPLE # (OPTIONAL) [ tRace swwpie Recoros |
5-6 7 AND UP
(5 AND UP If NO LOWEST

SAMPLE FIELD)

Trace Sample
Records

(EACH IS MULTIBYTE)

sample count

One byte indicating the number of Trace Sample records in this
record. This will be zero (0) if no Trace Samples are present (the
analyzer did not find the requested data in the last trace.)

start sample

Two bytes containing the starting sample number (in the range
-1024..1023), most significant byte (MSB) first.

lowest sample

Optional two bytes containing the lowest sample number in the
entire trace list, most significant byte (MSB) first. These two bytes
are present only if the record type has N=1.

first trace sample..last trace sample

Trace Sample records of the size defined in the sample size field
(note relationship to the count type field).

Trace Sample records are variant records which are components of
the New Timing Data Record and More Timing Data Record. The
structure of the Trace Sample Record depends on the count type
field in the Timing Data Records.
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Transitional Mode (count type = "T")
delta time

Six bytes of data defining the delta time (elapsed time) since the
last transition, in nanoseconds (ns).

trace data

Two bytes of trace data sampled at the delta time value given.

TRACE SAMPLE RECORD

TRANSITIONAL MODE

[ DELTA TIME ]
BYTE 1-6
7-8
STANDARD MODE
BYTE 1-2
GLITCH MODE
[ TRACE DATA | GLITCH DATA]
BYTE 1-2 3-4

Standard Mode (count type = "S")

trace data

Two bytes of trace data sampled at the standard sampling period
(see the xtsp command).

Glitch Mode (count type = "G")
trace data

Two bytes of trace data sampled at the standard sampling period
(see the xtsp command).

glitch

Two bytes indicating the occurrences of glitches on any channel.
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Error Messages

This appendix contains descriptions of error messages that can
occur while using the Terminal Interface. The error messages are
listed in numerical order, and each description includes the cause
of the error and the action you should take to remedy the situation.

Error messages described in this appendix are "generic"; that is,
they can occur in any of the HP 64700-Series emulators. Errors
specific to a particular emulator are described in the Emulator
User’s Guide.

The HP 64700-Series emulators can return messages to the display
only when they are prompted to do so. Situations may occur where
an error is generated as the result of some command, but the error
message is not displayed until the next command (or a carriage
return) is entered.

A maximum number of 8 error messages can be displayed at one
time. If more than 8 errors are generated, only the last 8 are
displayed.

Emulator Error
Messages

The following messages are used by most, but not all, of the HP
64700-Series Emulators. Some emulators may supplement or
replace these with messages of their own.
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Message

Message

Message

C-2 Error Messages

0 : Software breakpoints not supported

Cause

You attempted to enable software breakpoints with be -e bp on an
emulator whose processor does not support a software breakpoint
instruction.

Action

Do not attempt to use software breakpoints. Instead, set the
analyzer to drive the trigl or trig2 line upon finding trigger, specify
the trigger state as the address you wish to break on, trace, then run
the emulator. The emulator will break to monitor when the
analyzer finds the trigger state.

1: I/O port access not supported

Cause

You attempted to use the io command for an emulator whose
processor does not support separate 1/O (such as the 63000).

Action

Use the m command to modify I/O ports on these emulators.
20 : Attempt to change foreground monitor map term

Cause

Thecf mon=fg command that sets up use of a foreground monitor
also maps a memory range for the monitor’s use. You attempted
to alter that term using the map command.

Action

Try using another memory range for the new map term. If you
need to have the range used by the foreground monitor, then
switch to a background monitor, delete the old foreground monitor
map term, and add the new term. Now you can return to using a



Message

Message

Message

foreground monitor; remember you will need to reload the
monitor code.

40 : Restricted to real time runs

Cause

The cf rrt=en option is set (restrict to real time runs) and you have
entered a command which requires a temporary break to the
monitor for processing (such as a request to display target system
memory locations).

Action

Break to the monitor using the b command, then execute the
desired command. If your target system depends on continuous
bus cycles to avoid damage, then power it down before breaking to
the monitor.

61 : Emulator is in the reset state

Cause

This message is displayed if you request an operation that requires
entry into the emulation monitor, such as display of target system
memory locations.

Action

If the prompt is R>, indicating an emulation system reset, break to
the monitor using the b command, then retry the command.
Otherwise, release the target system reset, then retry the command.

80 : Stack pointer is odd

Cause

You have attempted to modify the stack pointer to an odd value
for a processor that expects the stack to be aligned on a word
boundary (such as the 68000).
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Action

Modify the stack pointer to an even value.

81 : Stack is in guarded memory

Cause

Your stack pointer pointed to a location in memory mapped as
guarded; you then attempted to run or step the emulation
processor. The emulator was unable to access the stack to
complete the transition from the monitor to the user program or
vice versa.

Action

Either remap memory so the stack pointer points to a location in
RAM, or change the stack pointer value (either with your program
or with the cf command options, if available) to point to a location
in RAM.

82 : Stack is in target ROM

Cause

Your stack pointer pointed to a location in memory mapped as
target ROM; you then attempted to run or step the emulation
processor. The emulator was unable to access the stack to
complete the transition from the monitor to the user program or
vice versa.

Action

Either remap memory so the stack pointer points to a location in
RAM, or change the stack pointer value (either with your program
or with the cf command options, if available) to point to a location
in RAM.
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Message

Message

83 : Stack is in emulation ROM

Cause

Your stack pointer pointed to a location in memory mapped as
emulation ROM; you then attempted to run or step the emulation
processor. The emulator was unable to access the stack to
complete the transition from the monitor to the user program or
vice versa.

Action

Either remap memory so the stack pointer points to a location in
RAM, or change the stack pointer value (either with your program
or with the ¢f command options, if available) to point to a location
in RAM.

84 : Program counter is odd

Cause

You attempted to modify the program counter to an odd value
using the reg command on a processor which expects even
alignment of opcodes.

Action

Modify the program counter only to even numbered values.
102 : Monitor failure; no clock input

Cause

The monitor is unable to run because no emulation processor
clock is available.

Action

If running out of circuit, choose configuration option cf clk=int; if
running in-circuit, choose configuration option cf clk=ext and
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make sure a clock meeting the microprocessor’s specifications is
input to the clock pin of the target system probe.

103 : Monitor failure; no processor cycles

Cause

The monitor is unable to run since the processor is not running.
The monitor is unable to determine the cause of the failure.

Action

If running in-circuit, troubleshoot the target system. If running out
of circuit, reinitialize the emulator and try the procedure again.

104 : Monitor failure; bus grant

Cause

The monitor is unable to run. The emulation processor is not
running because it has granted the bus to another device.

Action

Wait until the processor has regained bus control, then retry the
operation.

105 : Monitor failure; halted

Cause

The monitor is unable to run because the processor is halted (due
to an external halt line or a halt instruction).

Action

Release the external halt and retry the operation. If the processor
halted due to a halt instruction, try the rst command, then retry the
operation,



Message 106 : Monitor failure; wait state

Cause

The monitor is unable to run because the processor is in a
continuous wait state.

Action

A continuous wait state may indicate target system problems.
Troubleshoot the wait line. If you were running out of circuit, try
initializing the emulator with init, then retry the procedure.

Message 107 : Monitor failure; bus error

Cause

The monitor is unable to run because the processor has
encountered a bus fault (such as the 68000 /BERR line).

Action

Release the /BERR line and determine why it was activated.

General Emulator
and System
Error/Status
Messages

Message 201 : Out of system memory

Cause

Macros and equates that you have defined have used all of the
available system memory.
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Action

Delete some of the existing macros (mac -d <NAME>) and
equates (equ -d <NAME>), which will free additional memory.
204 : FATAL SYSTEM SOFTWARE ERROR

205: FATAL SYSTEM SOFTWARE ERROR

208 : FATAL SYSTEM SOFTWARE ERROR

Cause

The system has encountered an error from which it cannot recover.

Action

Write down the sequence of commands which caused the error.
Cycle power on the emulator and reenter the commands. If the
error repeats, call your local HP Sales and Service office for
assistance.

206 : Incompatible compatibility table entry.

Cause

The emulation firmware (ROM) is not compatible with the
analysis or system firmware in your HP 64700 emulation system.

Action

The ROM s in your emulator must be compatible with each other
for your emulation system to work correctly. Refer to the HP
64700-Series Emulators Firmware/Software Compatibility Note
supplied with your HP 64700-Series documentation to determine
the current ROM kit number for your emulator. All emulation,
analysis, and system ROMs in the HP 64700 must be installed from
the most current firmware kit for that emulator. For more
information contact your Hewlett-Packard Representative.



Message

Message
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300 : Invalid option or operand

305 : Invalid option or operand: %s’

Cause

You have specified incorrect option(s) to a command. s, if
printed, indicates the incorrect option(s).

Action

Reenter the command with the correct syntax. Refer 10 the syntax
pages in this example for information.

307 : Invalid expression: %s

Cause

You have entered an expression with incorrect syntax; therefore, it
cannot be evaluated. %s is the bad expression.

Action

Reenter the expression, following the syntax rules for that type of
expression. Refer to the command syntax pages to determine the
expression type; then refer to the expression syntax pages to
determine the correct syntax for that type.

308 : Invalid number of arguments

Cause

You have either entered t00 many options to a command or an
insufficient number of options.

Action

Re-enter the command with correct syntax. Refer to the command
syntax pages in this manual for information.
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Message 310: Invalid address: %s

Message

C-10 Error Messages

Cause

You specified an invalid address value as an argument to a
command (other than an analyzer command). For example, you
may have specified digits that don’t correspond to the base
specified, or you forgot to precede a hexadecimal letter digit with a
number (even zero (0)).

Action

Re-enter the command and the address specification. See the
<ADDRESS> syntax pages in the Enularor User’s Guide and the
<EXPRESSION > syntax pages in this manual for information on
address specifications.

311 : Invalid address range: %s

Cause

You specified an invalid address range as an argument to a
command (other than an analyzer command). For example, you
may have specified digits that don’t correspond to the base
specified, or you forgot to precede a hexadecimal letter digit with a
number, or the upper boundary of the range you specified is less
than the lower boundary.

Action

Re-enter the command and the address specification. See the
<ADDRESS> syntax pages in the Emulator User's Guide and the
<EXPRESSION > syntax pages in this manual for information on
address specifications. Also, make sure that the upper boundary
specification is greater than the lower boundary specification (the
lower boundary must always precede the upper boundary on the
command line).



Message 312: Ambiguous address: %s

Cause

Certain emulators support segmentation or function code
information in addressing. The emulator is unable to determine
which of two or more address ranges you are referring to, based
upon the information you entered.

Action

Re-enter the command and fully specify the address, including
segmentation or function code information.

Message 313: Missing option or operand

Cause

You have omitted a required option to the command.

Action

Re-enter the command with the correct syntax. Refer to the
command syntax pages in this manual for further information on
required syntax.

Message 314 : Option conflict: %s

Cause

You have entered a command with two options which cannot be
used together. For example, you might have entered tl -bx; you
cannot ask for both a binary and hexadecimal trace list dump.

Action

Reenter the command, specifying only non-conflicting options.
Refer 1o the syntax pages for the command in this manual to
determine which options may be used together.
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315 : Invalid count: %s

Cause

This error occurs when the emulation system expects a certain
number (of arguments, for example), but you specify a different
number.

Action

Enter the number the system expects to receive.

316 : Invalid range expression: %$

Cause

In the tl command, you specified an illegal range. For example,
you might have specified tl -10..a.

Action

Use only legitimate range numbers in the tl command
(-1024..1023); the second range value must be greater than the first.

317 : Range out of bounds: %s

Cause

In the tl command, you specified a range number which was greater
than the number of states available in the analyzer. For example,
you might have specified tl -2048..2048; the analyzer only has 1024
states.

Action

Specify range numbers between -1024 and 1023,



Message
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Message

318 : Count out of bounds: %S

Cause

You specified an occurrence count less than 1 or greater than 65
535 for tg or tif. For example, you might have entered tif 1 any 2
69234,

Action

Re-enter the command, specifying a count value from 1 to 65535.
For example: tif 1 any 2 65535.

319 : Invalid base: %s.

Cause

This error occurs if you have specified an invalid base in the tf or
xtf commands.

Action

Enter the help tf or help xtf command to view the valid base
options.

320 : Invalid label: %s

Cause

You tried to define a label with characters other than letters, digits,
or underscores.

Action

Re-enter the tlb command with a label consisting only of letters,
digits, or underscores.
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321 : Label not defined: %s

Cause

You entered an analyzer expression in which the label was not
present in the analyzer label list. For example, if the label list
includes addr, data, and stat, you might have entered something
such as tg lowerdata=24t. This error also occurs if you try to
delete a label that does not exist.

Action

You can re-enter the command, using one of the previously defined
labels and adjust the expression as necessary to accommodate the
fit of that label to the analyzer input lines. Or, you can define a
new label using the tIlb command, then re-enter the analyzer
command using the newly defined label.

400 : Record checksum failure

Cause

During a transfer operation, the checksum specified in a file did
not agree with that calculated by the HP 64700.

Action

Retry the transfer operation. If the failure is repeated, make sure
that both your host and the HP 64700 data communications
parameters are configured correctly.

401 : Records expected: %s; records received: %s

Cause

The HP 64700 received a different number of records than it
expected to receive during a transfer operation.



Message

Message

Action

Reitry the transfer. If the failure is repeated, make sure that the
data communications parameters are set correctly on the host and
on the HP 64700. Refer to the Hardware Installation and
Configuration manual for details.

410 : File transfer aborted

Cause

A transfer operation was aborted due to a break received, most
likely a <CTRL> c from the keyboard.

Action

If you typed < CTRL > ¢, you probably did so because you thought
the transfer was about to fail. Retry the transfer, making sure to
use the correct command options. If you are unsuccessful, make
sure that the data communications parameters are set correctly on
the host and on the HP 64700, then retry the operation.

411 : Severe error detected, file transfer failed

Cause

An unrecoverable error occurred during a transfer operation.

Action

Retry the transfer. If it fails again, make sure that the data
communications parameters are set correctly on the host and on
the HP 64700. Also make sure that you are using the correct
command options, both on the HP 64700 and on the host.
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412 : Retry limit exceeded, transfer failed

Cause

The limit for repeated attempts to send a record during a transfer
operation was exceeded, therefore the transfer was aborted.

Action

Retry the transfer. Make sure you are using the correct command
options for both the host and the HP 64700. The data
communications parameters need to be set correctly for both
devices. Also, if you are in a remote location from the host, it is
possible that line noise may cause the failure.

413 : Transfer failed to start.

Cause

Communication link or transfer protocal incorrect.

Action

Check link and transfer options.
415 : Timeout, receiver failed to respond.

Cause

Communication link or transfer protocal incorrect.

Action

Check link and transfer options.



Message 420: Unknown mode: %s.

Cause

This error occurs when you have specified an unknown option in
the stty command.

Action

Enter the help stty command to view the valid options.

Message 425: Load option conflict: %s and option: %s.

Cause

Two or more options in the load command cannot be used
together.

Action

Enter the help load command to view the options that cannot be
used together.

Message 520: Equate not defined: %s

Cause

You tried to delete an equate that did not exist in the equate table.
For example suppose the equates a=1 and b=2 were in the equate
table. If you typed equ -d ¢, you would receive the above error
message.

Action

Use equ to display the list of named equates before deleting
equates.
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600 : Adjust PC failed during break.

Cause

System failure or target condition.

Action

Run performance verification (pv command), and check target
system.

602 : Break failed

Cause

The bcommand was unable to break the emulator to the monitor.

Action

Determine why the break failed, then correct the condition and
retry the command. See message 608.

603 : Read PC failed during break.

Cause

System failure or target condition.

Action

Try again.
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Message
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604 : Disable breakpoint failed: %s.

Cause

System failure or target condition.

Action

Run performance verification (pv command), and check target
system.

605 : Undefined software breakpoint: %s

Cause

The emulator has encountered a software breakpoint in your
program that was not inserted with the bp command.

Action

If your processor allows different software breakpoint instructions,
either modify the ones you inserted in your code, or modify the
ones inserted by bp using your emulator’s configuration options (cf
command). If only one instruction is available, remove those
inserted in your code before assembly and link, then reinsert them
using the bp command.

606 : Unable to run after CMB break.

Cause

System failure or target condition.

Action

Run performance verification (pv command), and check target
system.
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608 : Unable to break

Cause

This message is displayed if the emulator is unable to break to the
monitor because the emulation processor is reset, halted, or is
otherwise disabled.

Action

First, look at the emulation prompt and other status messages
displayed to determine why the processor is stopped. If reset by the
emulation controller, use the b command to break to the monitor.
If reset by the emulation system, release that reset. If halted, tryrst
-m to get to the monitor. If there is a bus grant, wait for the
requesting device to release the bus before retrying the command.
If there is no clock input, perhaps your target system is faulty or
you have configured the clock wrong with cf clk. It’s also possible
that you have configured the emulator to restrict to real time runs,
which will prohibit temporary breaks to the monitor. Refer to
Appendix D of this manual for a list of emulation prompts and
their meanings.

610 : Unable to run.

Cause

System failure or target condition.

Action

Run performance verification (pv command), and check target
system.



Message 611 : Break caused by CMB not ready

Cause

This status message is printed during coordinated measurements if
the CMB READY line goes false. The emulator breaks to the
monitor. When CMB READY is false, it indicates that one or
more of the instruments participating in the measurement is
running in the monitor.

Action

None, information only.

Message 612 : Write to ROM break

Cause

This status message will be printed if you have set be -e rom and
the emulation processor attempted a write 10 a memory location
mapped as ROM.

Action

None (except troubleshooting your program!)
Message 613 : Analyzer Break.

Cause

Status message.

Action

None.
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614 : Guarded memory access break

Cause

This message is displayed if the emulation processor attempts to
read or write memory mapped as guarded.

Action

Troubleshoot your program; or, you may have mapped memory
incorrectly.

615 : Software breakpoint: %s

Cause

This status message will be displayed if a software breakpoint
entered with bp and enabled with be -e bp is encountered during a
program run. The emulator is broken to the monitor. The string
%s indicates the address where the breakpoint was encountered.

Action

None.
616 : BNC trigger break

Cause

This status message will be displayed if you have set be -e bnet and
the BNC trigger line is activated during a program run. The
emulator is broken to the monitor.

Action

None.
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617 : CMB trigger break

Cause

This status message will be displayed if you have set be -e embt and
the CMB trigger line is activated during a program run. The
emulator is broken to the monitor.

Action

None.
618 : trigl break

Cause

This status message will be displayed if you have set the analyzer to
drive trigl upon finding the trigger, be -e trigl is set, and the
analyzer has found the trigger condition while tracing a program
run. The emulator is broken to the monitor.

Action

None.
619 : trig2 break

Cause

This status message will be displayed if you have set the analyzer to
drive trig2 upon finding the trigger, be -e trig2 is set, and the
analyzer has found the trigger condition while tracing a program
run. The emulator is broken to the monitor.

Action

None.
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620 : Unexpected software breakpoint

Cause

If you have enabled software breakpoints with be -e bp, this
message is displayed if a software breakpoint instruction is
encountered in your program that was not inserted by bp and is
therefore not in the breakpoint table.

Action

If your processor allows different software breakpoint instructions,
either modify the ones you inserted in your code, or modify the
ones inserted by bp using your emulator’s configuration options (cf
command). If only one instruction is available, remove those
inserted in your code before assembly and link, then reinsert them
using the bp command.

621 : Unexpected step break.

Cause

System failure.

Action

Run performance verification (pv command).

622 : %s.

Cause

Monitor specific message.

Action

Refer to your Ermulator User’s Guide for these message descriptions.



Message 623 : CMB execute break.

Cause

This message occurs when coordinated measurements are enabled
and an EXECUTE pulse causes the emulator to run; the emulator
must break before running,.

Action

This is a status message; no action is required.
Message 624 : Configuration aborted.

Cause

Occurs when a <CTRL> cis entered during ef display command.

Action

None.
Message 625 : Invalid configuration value: %s

Cause

You have entered a configuration option incorrectly, such as typing
cf clk=ex instead of cf clk=ext.

Action

Re-enter the configuration command, specifying only the correct
options. Refer to the Emulator User’s Guide for a description of
the configuration options for your emulator.
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626 : Configuration failed; setting unknown: %s=%s.

Cause

Target condition or system failure.

Action

Check target system, and run performance verification (pv
command).

627 : Invalid configuration item: %s

Cause

You specified a non-existent configuration item in the ¢f
command. For example, if your emulator only supports a
background monitor, you would see this message if you tried to
enter cf mon=f£g since there is no mon configuration item for your
emulator.

Action

Re-enter the command, specifying only configuration items that
are supported by your emulator. Refer to the
<CONFIG_ITEMS> syntax pages in your Enuilator User’s Guide
for further information.

630 : Register access aborted.

Cause

Occurs when a <CTRL> cis entered during register display.

Action

None.



Message 631 : Unable to read registers in class: %s

Cause

The emulator was unable to read the registers you requested.

Action

To resolve this, you must 100k at the other status messages
displayed. Most likely, the emulator was unable to break to the
monitor to perform the register read. See message 608.

Message 632 : Unable to modify register: %s=%s

Cause

The emulator was unable to modify the register you requested.

Action

To resolve this, you must 100k at the other status messages
displayed. It’s likely that emulator was unable to break to the
monitor to perform the register modification. See message 608.

Message 634 : Display register failed: %s

Cause

The emulator was unable to display the register you requested.

Action

To resolve this, you must look at the other status messages
displayed. It’s likely that emulator was unable to break to the
monitor to perform the register display. See message 608.
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636 : Register not writable: %s.

Cause

This error occurs when you attempt to modify a read only register.

Action

If this error occurs, you cannot modify the contents of the register
with the reg command.

637 : Register class cannot be modified: %s

Cause

You tried to modify a register class instead of an individual register.

Action

You can only modify individual registers. Refer to the
<REGISTERS > syntax pages in the Emulator User's Guide for a
list of register names.

640 : Unable to reset.

Cause

Target condition or system failure.

Action

Check target system, and run performance verification (pv
command).



Message 641 : Unable to reset into monitor.

Cause

You have entered a rst -m command and the emulator is unable to
break into the monitor.

Action

Reload monitor (rst for background).

Message 650 : Unable to configure break on write to ROM

Cause

The emulator controller is unable to execute the be -e rom
command correctly, possibly because the emulator was left in an
unknown state or because of a hardware failure.

Action

Initialize the emulator or cycle power. Then reenter the command.
If the same failure occurs, call your HP sales and service office.

Message 651 : Unable to configure break on software breakpoints

Cause

The emulator controller is unable to execute the be -e bp
command, possibly because the emulator is in an unknown state or
because of a hardware failure.

Action

Initialize the emulator or cycle power, then re-enter the command.
If the same failure occurs, call your HP sales and service office.
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Cause

You entered be -e or be -d without specifying a break condition to
enable or disable.

Action

Re-enter the be command along with the enable/disable flag and
the break condition you wish to modify.

653 : Break condition configuration aborted.

Cause

Occurs when <CTRL> cis entered during be display.

Action

None.
661 : Software breakpoint break condition is disabled

Cause

You entered the bp command and options; however, the software
breakpoint break condition is disabled.

Action

Enable the software breakpoint feature with be -e bp, then enter
the desired breakpoints with bp.



Message 663 : Specified breakpoint not in list: %s

Cause

You tried to enable a software breakpoint (bp -e <ADDRESS >)
that was not previously defined. The string %s prints the address
of the breakpoint you attempted to enable.

Action

- Insert the breakpoint into the table and memory by typing bp
<ADDRESS >.

Message 664 : Breakpoint list full; not added: %s

Cause

The software breakpoint table is already reached the maximum of
32 breakpoints. The breakpoint you just requested, with address
%S, was not inserted.

Action

Remove breakpoints that are no longer in use with bp -r
<ADDRESS>. Then insert the new breakpoint.

Message 665 : Enable breakpoint failed: %s.

Cause

System failure or target condition.

Action

Check memory mapping and configuration questions.

Error Messages C-31



Message

Message

Message

C-32 Error Messages

666 : Disable breakpoint failed: %s.

Cause

System failure or target condition.

Action

Check memory mapping and configuration questions.
667 : Breakpoint code already exists: %s

Cause

You attempted to insert a breakpoint with bp <ADDRESS >;
however, there was already a software breakpoint instruction at
that location which was not aiready in the breakpoint table.

Action

Your program code is apparently using the same breakpoint
instruction as bp. If multiple breakpoint instructions are available
on your processor, either change those in your program code or
modify the one bp uses with your emulator’s configuration options
(cf command). If only one instruction is available, remove the
breakpoints from your program code and use bp to insert
breakpoints. v

668 : Breakpoint not added: %s

Cause

You tried to insert a breakpoint in a memory location which was
not mapped or was mapped as guarded memory.

Action

Insert breakpoints only within memory ranges mapped to
emulation or target RAM or ROM.



Message 669 : Breakpoint remove aborted.

Cause

Occurs when <CTRL> c is entered during a bp -r command.

Action

None.

Message 670 : Breakpoint enable aborted.

Cause

Occurs when <CTRL> cis entered during a bp -e command.

Action

None.
Message 671 : Breakpoint disable aborted.

Cause

Occurs when <CTRL> cis entered during a bp -d command.

Action

None.
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Message 680 : Stepping failed.

Cause

Stepping has failed for some reason. For example in the HP 64742
68000 emulator, this message appears if the stack pointer is odd
and you enter a step command.

Action

Usually, this error message will occur with other error messages.
Refer to the descriptions of the accompanying error messages to
find out more about why stepping failed.

Message 682 : Invalid step count: %s

Cause

You specified an non-cardinal value for a step count in the s
command (such as entering s 22.1).

Action

Reenter the step command, using only cardinal values (positive
integers) for the step count.

Message 684 : Failed to disable step mode.

Cause

System failure.

Action

Run performance verification (pv command).

C-34 Error Messages
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685 : Stepping aborted

Cause

This message is displayed if a break was received during a s (step)
command with a stepcount of zero (0). The break could have been
due 10 any of the break conditions in bc or a <CTRL> ¢ break.

Action

None.
686 : Stepping aborted; number steps completed: %d

Cause

This message is displayed if a break was received during a s (step)
command with a stepcount greater than zero. The break could
have been due to any of the break conditions in be ora <CTRL> ¢
break. The number of steps completed is displayed.

Action

None.
688 : Step display failed.

Cause

System failure or target condition.

Action

Check memory mapping and configuration questions.
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689 : Break due to cause other than step.

Cause

An activity other than a step command caused the emulator to
break. This could include any of the break conditions in a be
command or a <CTRL> c break.

Action

None.
692 : Trace error during CMB execute.

Cause

System failure.

Action

Run performance verification (pv command).
693 : CMB execute; run started

Cause

This status message is displayed when you are making coordinated
measurements. The CMB /EXECUTE pulse has been received;
the emulation processor started running at the address specified by
the rx command.

Action

None; information only.



Message 694 : Run failed during CMB execute.

Message

Message

Cause

System failure or target condition.

Action

Run performance verification (pv command), and check target
system.

700 : Target memory access failed

Cause

This message is displayed if the emulator was unable to perform
the requested operation on memory mapped to the target system.

Action

In most cases, the problem results from the emulator’s inability to
break to the monitor to perform the operation. See message 608.

702 : Emulation memory access failed.

Cause

System failure.

Action

Run performance verification (pv command).
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707 : Request access to guarded memory: %s

Cause

The address or address range specified in the command included
addresses within a range mapped as guarded memory. When the
emulator attempts to access these during command processing, the
above message is printed, along with the specific address or
addresses accessed.

Action

Re-enter the command and specify only addresses or address
ranges within emulation or target RAM or ROM. Or, you can
remap memory so that the desired addresses are no longer mapped
as guarded.

710 : Memory range overflow.

Cause

On a word machine, typing in -dw Offff" will cause a rounding error
that overflows physical memory.

Action

Reduce memory display request.



Message

Message

720 : Invalid map term number: %s

Cause

You attempted to delete a mapper term that does not exist. For
example, you may have tried map -d 8 on the 68000 emulator,
which only has seven map terms. Or you may have tried map -d 2,
when only one mapper term has been defined.

Action

Use the map command to determine the numbers of the terms
currently mapped. Then delete the appropriate mapper term.

721 : No map terms available; maximum number already defined

Cause

You tried to add more mapper terms than are available for this
emulator. For example, with the 68000 emulator, there are only 7
terms. If you had already defined memory types for these terms,
then tried to map another term, you would see the above error
message.

Action

Either combine map ranges to conserve on the number of terms or
delete mapper terms that aren’t really needed to free another
mapper term.
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723 : Invalid map address range: %s

Cause

You specified an invalid address range as an argument to the map
command. For example, you may have specified digits that don’t
correspond to the base specified, or you forgot to precede a
hexadecimal letter digit with a number, or the upper boundary of
the range you specified is less than the lower boundary.

Action

Re-enter the map command and the address specification. See the
<ADDRESS > syntax pages in the Enulator User’s Guide and the
<EXPRESSION > syntax pages in this manual for information on
address specifications. Also, make sure that the upper boundary
specification is greater than the lower boundary specification (the
lower boundary must always precede the upper boundary on the
command line).

724 . Address not mappable: %s.

Cause

Trying to map an address that has a non-mappable function code.
On 80C196, "map 0..40@] eram" is not mappable.

Action

Refer to the Emularor User’s Guide for information on addresses
which may have function codes.
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Message

Message

725 : Unable to load new memory map; old map reloaded.

Cause

There is not enough emulation memory left for this request.

Action

Reduce the amount of emulation memory requested.
726 : Unable to reload old memory map; hardware state unknown.

Cause

System failure.

Action

Run performance verification (pv command).
730 : Invalid memory map type: %s

Cause

You specified a memory type while mapping that is not one of the
supported types: eram, erom, tram, trom, or grd.

Action

Re-enter the map command, specifying only one of the five types
listed above.
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731 : Invalid memory map attribute: %s.

Cause

Newer HP 64700 emulators may use a feature called memory map
attributes where an emulator specific item can be specified for any
map term. If the item is not recognized it is an error. For example,
the following command will cause the error: "map 0..100 eram
bad_item".

Action

Refer to the Enudator User’s Guide for information on valid
memory map attributes.

732 : Invalid memory type for ’other’ range: %s

Cause

Most emulators restrict the memory types for map other <type>
to tram, trom, or grd. If you see the above message, you have tried
to map the "other” range to eram or erom.

Action

Map the "other" range to tram, trom, or grd. Refer to the
Emulator User’s Guide for particular restrictions regarding the
"other" type for your emulator.

734 : Map range overlaps with term: %d

Cause

You entered a map term whose address range overlaps with one
already mapped. For example, you may have entered a term map
1000..2fff eram, then tried to enter a termmap 2000..3fff erom.

Action

Re-enter the map term so that ranges do not overlap, or combine
terms and change the memory type. If you are using an emulator



Message

Message

whose processor supports segmentation or function codes, it is
possible that you did intend an overlap. If so, you need to more
fully specify the correct segment or function code for each memory
range. Refer to the <ADDRESS> syntax pages in the Emulator
User's Guide for information.

736 : Memory not mapped as emulation: %s.

Cause

This error occurs when a feature available only for emulation
memory is attempted with target memory. For example, this error
occurs when you attempt to perform coverage measurements (see
the cov command) on target memory.

Action

You must remap the address range as emulation memory.
738 : Unable to reset coverage bit data.

Cause

System failure.

Action

Run performance verification (pv command).
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Message 740:1/0 port access failed

Cause

The emulator was unable to read or write the port specified in the
io command. This message is also printed if your processor does
not support separate I/O.

Action

If your processor does not support separate 1/O, use the m
command to modify I/O ports. Otherwise, retry the operation, and
make sure that you are specifying a valid I/O address.

Message 750 : Copy image aborted; next destination: %s
752 : Copy memory aborted; next destination: %s
754 : Memory modify aborted; next address: %s

756 : Memory search aborted; next address: %s

758 : Coverage aborted; next address: %s

Cause

One of these message is displayed if a break occurs during
processing of the cim, cp, m, ser, or cov commands, respectively.
The break could result from any of the break conditions (except
bp) or could have resulted from a <CTRL> ¢ break.

Action

Retry the operation. If breaks are occurring continuously, you may
wish to disable some of the break conditions with the be command.
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Message 800 : Invalid command: %s

Cause

You have entered a command which is not part of the standard
Terminal Interface command set (documented in this manual) and
was not found in the currently defined macros.

Action

Enter only commands defined in this manual or in the macro set.
You can display the macro set using mac. You can rename
commands or name command groups using the mac command.

Message 801 : Invalid command group: %s.

Cause

This error occurs when you specify an invalid group name in the
help -s <group> command.

Action

Enter the help command with no options for a listing of the valid
group names.

Message 802 : Invalid command format.

Cause

This error occurs when an invalid macro is entered, for example,
mac {help;{}.

Action

Refer to the mac command description.
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807 : Macro list full; macro not added.

Cause

The maximum number of macros have been defined.

Action

You must delete macros before adding any new macros.

809 : Macro buffer full; macro not added.

Cause

This error occurs when the memory reserved for macros is all used
up.

Action

You must delete macros to reclaim memory in the macro buffer.
812 : Invalid macro name: %s$

Cause

You tried to delete a macro that did not exist; or you tried to define
a new macro with a name containing characters other than letters,
digits, or underscores.

Action

Use the mac command to display the names of macros in the macro
table before deleting them with mac -d <NAME>. Define new
macro names using only letters, digits, and underscore characters.



Message 813 : Command line too long; maximum line length: %d.

Cause

This error occurs when the command line exceeds the maximum
number of characters.

Action

Split the command line into two command lines.
Message 814 : Command line too complex.

Cause

There was not enough memory for the expressions in the command
line.

Action

Split up the command line, or use fewer expressions.
Message 815 : Missing macro parameter: %s

Cause

This error occurred because you did not include a parameter with
the specified mac command for macro expansion.

Action

Enter the command again, and include the appropriate parameter
for the macro expansion.

Message 816: Command line too complex.

Cause

Too many expression operators are used.

Error Messages C-47



Message

Message

Message

C-48 Error Messages

Action

Split up the command line, or use fewer expressions.
818 : Command line too complex.

Cause

A maximum nesting level has been exceeded for nested command
execution.

Action

Reduce the number of nesting levels.

820 : Unmatched quote encountered

Cause

In entering a string, such as with the echo command, you didn’t
properly match the string delimiters (either “ or ""). For example,
you might have entered

echo "set S1 to off

Action

Re-enter the command and string, making sure to properly match
opening and closing delimiters. Note that both delimiters must be
the same character. For example:echo "set S1 to off".

822 : Unmatched command group encountered

Cause

You entered the mac or rep command group without matching
braces {}. For example: mac test={rst -m;cf or rep 2 {rst -m;map.
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Message

Action

Re-enter the command, making sure to match braces around
commands you want grouped into the macro or repeat. For
example: mac test= {rst -m;cf}.

824 : Maximum number of arguments exceeded.

Cause

Exceeding the limit of 100 arguments per command.

Action

Reduce the number of arguments in the command.
826 : Maximum argument buffer space exceeded.

Cause

Exceeding space limits for argument lists.

Action

Reduce request.
840 : Invalid date: %s

Cause

You have specified the date format incorrectly in the dt command.

Action

Re-enter the command with the correct date format. Refer to the
dt command syntax pages in this manual for the correct format.
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842 : Invalid time: %s

Cause

You have incorrectly specified the time format in the dt command.

Action

Re-enter the command with the correct time format. Refer to the
dt command syntax pages in this manual for the correct format.

844 : Invalid repeat count: %s

Cause

You entered a non cardinal value for the repeat count in the rep
command, such as rep 22.1 <command_group>.

Action

Re-enter the rep command, specifying only a cardinal number
(positive integer) for the repeat count.

850 : Attempt to load code outside of allocated bounds.

Cause

This error occurs when the led command attempts to load an
absolute file that contains code or data outside the range allocated
for system code.

Action

Generally, you will not use the led command. The led command is
intended to be used by high-level interfaces to the HP 64700.
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875 : Invalid syntax for global or user symbol name: %s

Cause

This error occurs when you enter a global or user symbol name
with incorrect syntax.

Action

Make sure that you enter the global or user symbol name using the
correct syntax. When specifying a global symbol, make sure that
you precede the global symbol with a colon (for example,
:glb_sym). When specifying a user symbol (created with the sym
command), make sure that you enter the name correctly without a
colon.

876 : Invalid syntax for local symbol or module: %s

Cause

This error occurs when you enter a local symbol or module name
with incorrect syntax.

Action

When entering a local symbol name using the sym command, make
sure that you specify the module name, followed by a colon, then
the symbol name (for example module:loc_sym). Make sure that
you specify the module name correctly.

877 : Symbol not found: %s

Cause

This occurs when you try to enter a symbol name that doesn’t exist.

Action

Enter a valid symbol name.
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878 : Symbol cannot contain wildcard in this context.

Cause

You tried to enter a global, local, or user symbol name using the
wildcard (*) incorrectly.

Action

When you enter the symbol name again, include the wildcard (*) at
the end of the symbol.

879 : Symbol cannot contain text after the wildcard.

Cause

You tried to include text after the wildcard specified in the symbol
name (for example, sym*text).

Action

Enter the symbol again, but don’t include text after the wildcard (*).
880 : Conflict between expected and received symbol information.

Cause

The information you supplied in a symbol definition is not what
the HP 64700 expected to receive.

Action

Make sure that all symbols in the symbol file are defined correctly.
Verify that there are no spaces in the address definitions for the
symbols in the symbol file being downloaded.
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881 : Ascii symbol download failed.

Cause

This error occurs because the system is out of memory.

Action

You must either reduce the number of symbols to be loaded, or
free up additional system space and try the download again.

882 : No module specified for local symbol.

Cause

This error occurs because you tried to specify a local symbol name
without specifying the module name where the symbol is located.

Action

Enter the module name where the local symbol is located, followed
by a colon, then the local symbol name.

901 : Invalid firmware for emulation subsystem.

Cause

This error occurs when the HP 64700 system controller determines
that the emulation firmware (ROM) is invalid.

Action

This message is not likely to occur unless you have upgraded the
ROM s in your emulator. Be sure that the correct ROM is installed
in the emulation controller.
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902 : Invalid analysis subsystem; product address: %s.

Cause

This error occurs when the HP 64700 system controller determines

that the analysis firmware (ROM) is invalid.

Action

This message is not likely to occur unless you have upgraded the
ROMs in your emulator. Be sure that the correct ROMs are

installed in the analyzer board.
903 : Invalid ET subsystem; product address: 9es.

Cause

Detects an invalid ET. Used only internally.

Action

None.

904 : Invalid auxiliary subsystem; product address: %s.

Cause

For future products.

Action

None.

911 : Lab firmware for emulation subsystem.

Cause

This message should never occur. It shows that you have an

unreleased version of emulation firmware.



Action

None.

Message 912 : Lab firmware analysis subsystem; product address: %s.

Cause

This message should never occur. It shows that you have an
unreleased version of analysis firmware.

Action

None.
Message 913: Lab firmware subsystem; product address: %s.

Cause

This message should never occur. It shows that you have an
unreleased version of system controller firmware.

Action

None.
Message 914 : Lab firmware auxiliary subsystem; product address: %s.

Cause

This message should never occur. It shows that you have an
unreleased firmware version of the auxiliary subsystem.

Action

None.
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1000 : Conflicting disassembler option: <option>.

Cause

This error occurs when you attempt to specify inverse assembly
options (tl -o<ialopts>) which are not allowed with each other.

Action

You must not use conflicting inverse assembly options in the same
trace list command.

1001 : Invalid disassembler option: <option>.

Cause

The <ialopts> option specified with the "tl -0" command is not
valid.

Action

Refer to the appropriate Ermulator User’s Guide for a list of the
valid options.

1102 : Invalid bit range; crosses two multiples of 16:
<sig#>..<sig#>.

Cause

This error occurs when defining trace labels. A trace label may not
contain trace signals crossing two 16-bit boundaries. For example,
the command "tlb name 1..32" will cause this error because "name"
contains signals which cross the 15-16 and 31-32 16-bit boundaries.
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Action

Redefine your trace label so that no more than one 16-bit
boundary is crossed.

1103 : Invalid bit range; out of bounds: <sig# >..<sig#>.

Cause

This error occurs when defining trace labels, and you have
attempted to assign non-existent trace signals to a label.

Action

Enter the trace activity command to view the trace signals present,
and use only these signals when defining trace labels.

1104 : Invalid bit range; too wide: <sig# >..<sig#>

Cause

This error occurs when defining trace labels, and you have
attempted to assign more than 32 trace signals to a label.

Action

Use more than one trace label to define over 32 trace signals.
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1105 : Unable to delete label; used by emulation analyzer: <label>.

Cause

This error occurs when you attempt to delete an emulation trace
label which is currently being used as a qualifier in the emulation
trace specification or is currently specified in the emulation trace
format.

Action

Display the emulation trace sequencer specification in the easy
configuration, display the emulation trace patterns in the complex
configuration, or display the trace format to see where the label is
used. Also, you should check teq and tpq for uses of that label.
You must change the pattern or format specification to remove the
label before you can delete it.

1106 : Unable to delete label; used by external state analyzer:
<label>.

Cause

This error occurs when you attempt to delete an external trace
label which is currently being used as a qualifier in the external
state trace specification or is currently specified in the external
trace format.

Action

Display the external trace sequencer specification in the easy
configuration, display the external trace patterns in the complex
configuration, or display the external trace format to see where the
label is used. Also, check teq and tpq for uses of that label. You
must change the pattern or format specification to remove the
label before you can delete it.
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1107 : Unable to delete label; used by external timing analyzer:
<label>.

Cause

This error occurs when you attempt to delete an external trace
label which is currently being used as a qualifier in the external
timing trace specification.

Action

Remove the label from the external timing analyzer specifications,
and then delete the label.

1108 : Unable to redefine label; used by emulation analyzer:
<label>.

Cause

This error occurs when you attempt to redefine an emulation trace
label which is currently used as a qualifier in the emulation trace
specification.

Action

Display the emulation trace sequencer specification in the easy
configuration, display the emulation trace patterns in the complex
configuration, or display the emulation trace format to see where
the labelis used. You must change the pattern or format
specification to remove the label before you can redefine it.
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1109 : Unable to redefine label; used by external state analyzer:
<label>.

Cause

This error occurs when you attempt to redefine an external trace
label which is currently used as a qualifier in the external state
trace specification.

Action

Display the external trace sequencer specification in the easy
configuration, or display the external trace patterns in the complex
configuration to see where the label is used. You must change the
pattern or format specification to remove the label before you can
redefine it.

1110: Unable to redefine label; used by external timing analyzer:
<label>.

Cause

This error occurs when you attempt to redefine an emulation or
external trace label which is currently being used as a qualifier in
the external timing trace specification.

Action
Remove the label from the external timing analyzer specifications,

and then redefine the label.

1111 : Unable to redefine label; belongs to external analyzer:
<label>.

Cause

This error occurs when you attempt to redefine an external
analyzer label with the emulation trace label command (for
example, tlb xbits 0..16).
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Action

Either use a different label name, or delete the external analyzer
label before defining a label of the same name for the emulation
analyzer.

1112 : Unable to redefine label; belongs to emulation analyzer:
<label>.

Cause

This error occurs when you attempt to redefine an emulation
analyzer label with the external trace label command (for example,
xtlb addr 0..19).

Action

Either use a different label name, or delete the emulation analyzer
label before defining a label of the same name for the external
analyzer.

1114 : Label belongs to external analyzer: <label>.

Cause

When the external analyzer is in an independent mode, this error
occurs when you attempt to use an external analyzer label in an
emulation trace command (for example, tg xlabel=0).

Action

Only use external trace labels in external trace commands (when
the external analyzer is in an independent mode).

Error Messages C-61



Message

Message

Message

C-62 Error Messages

1115 : Label belongs to emulation analyzer: <label>.

Cause

When the external analyzer is in an independent mode, this error
occurs when you attempt to use an emulation analyzer label in an
external trace command (for example, xtg addr=35).

Action

Only use emulation trace labels in emulation trace commands
(when the external analyzer is in an independent mode).

1130 : Illegal base for count display.

Cause

When specifying the trace format, counts may only be displayed
relative or absolute. When counting states, the count is always
displayed as a decimal number.

Action

Respecify the trace format without using a base for the count
column. Also, you can use ", A" to specify that counts be displayed
absolute, or you can use ",R" to specify that counts be displayed
relative.

1131 : Illegal base for mnemonic disassembly display.

Cause

When specifying the trace format, you cannot specify a number
base for the column containing mnemonic information.

Action

Respecify the trace format without using a base for the mnemonic
column.
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1132 : Illegal base for sequencer display.

Cause

When specifying the trace format, you cannot specify a number
base for the column containing sequencer information.

Action

Respecify the trace format without using a base for the sequencer
column.

1133 : Trace format command failed; using old format.

Cause

This error occurs when the trace format command fails for some
reason. This error message always occurs with another error
message.

Action
Refer to the "Action" description for the other error message
displayed.

1137 : Mnemonic disassembly not supported for external trace.

Cause

This error occurs when you attempt to specify a mnemonic
information column in the external trace format. There is no
mnemonic disassembly for the external trace.

Action

Respecify the trace format without the mnemonic column.
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1138 : Illegal width for symbol display: %s

Cause

This error occurs when the value specified for the trace format
address field width is not valid.

Action

Enter the tf command again, and specify the width of the address
field for symbol display within the range of 4 to 55.

1139: Illegal width for addr display, mne not specified.

Cause

This error occurs when you specify a width for the address field in
the tf command, but do not include the mne option.

Action

Enter the command again, and include the mne option.

1140 : Symbol display unsupported.

Cause

This error occurs when you try to display symbols in the trace list,
but the emulator you are using doesn’t support symbols.

Action

Enter the tl command again, but don’t try to display symbols.

1141 : Symbol display unavailable without mne field.

Cause

This error occurs when you try to display symbols, but have not
included the mne option to the tf command.
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Action

Don’t try to display symbols unless the mne field has already been
specified.

1202 : Trigger position out of bounds: <bounds>.

Cause

This error occurs when you attempt to specify a number of lines to
appear either before or after the trigger which is greater than the
number of lines allowed. The <bounds> string indicates the
incorrect range that you typed (not the correct limits on the range).

Action

Be sure that the trigger position specified is within the range -1024
to 1023.

1207 : Invalid clock channel: <name>.

Cause

Valid clock channels are L, M, and N. If you have an external
analyzer, the J and K channels are also valid.

Action

Respecity the command using valid clock channels.
1209 : Operator must be "and" or "or": <expression>.

Cause

When combining trace labels to specify trace patterns (in simple
expressions or with the tpat command), an operator of either "and”
or "or" must appear between the label qualifiers.
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Action

Refer to the "Expressions in Trace Commands" section of the
"Getting Started" chapter of the Analyzer User’s Guide for
information on valid patterns. Also refer to the "Expressions”
chapter of the Reference manual.

1210 : Illegal mix of = and !=.

Cause

When combining trace labels to specify patterns (in simple
expressions or with the tpat command), all labels must either be
equal 1o values or not equal to values.

Action

Refer to the "Expressions in Trace Commands” section of the
"Getting Started” chapter of the Analyzer User's Guide for
information on valid patterns. Also refer to the "Expressions”
chapter of the Reference manual.

1211 : Illegal mix of and/or.

Cause

When combining trace labels to specify patterns (in simple
expressions or with the tpat command), all label qualifiers must
either be ANDed together or ORed together. You cannot mix
these operators.

Action

Refer to the "Expressions in Trace Commands" section of the
"Getting Started” chapter of the Analyzer User’s Guide for
information on valid patterns. Also refer to the "Expressions”
chapter of the Reference manual.



Message 1212 : Conflict with overlapping label: <label>.

Cause

When combining trace labels to specify patterns (in simple
expressions or with the tpat command), you cannot combine labels
which are defined for common trace signals. For example, the
following easy configuration commands will result in this error: tlb
low8 0..7; tib low16 0..15; tg low8=0 and lowl6=1.

Action

Either omit one of the overlapping labels, or redefine your labels
so that they do not contain common trace signals. You could also
circumvent this error by using don’t cares in the appropriate
places; for the example shown in cause, you could specify patierns
tg low8=0xx0xY and lowl6=1.

Message 1213: Illegal mix of !=/and.

Cause

When combining trace labels to specify patterns (in simple
expressions or with the tpat command), labels which are not equal
to values must be ORed together so that the entire pattern
specifies a "not equals” condition.

Action

Refer to the "Expressions in Trace Commands" section of the
"Getting Started” chapter of the Analyzer User’s Guide for
information on valid patterns. Also refer to the "Expressions”
chapter of the Reference manual.
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1214 : Illegal mix of =/or.

Cause

When combining trace labels to specify patterns (in simple
expressions or with the tpat command), labels which are equal to
values must be ANDed together so that the entire pattern specifies
an "equals” condition.

Action

Refer to the "Expressions in Trace Commands” section of the
"Getting Started" chapter of the Analyzer User's Guide for
information on valid patterns. Also refer to the "Expressions”
chapter of the Reference manual.

1215 : Comparator must be = or !=: <label>.

Cause

When combining trace labels to specify patterns (in simple
expressions or with the tpat command), the value of the label can
only be specified with the "=" or "!=" operators.

Action

Refer to the "Expressions in Trace Commands” section of the
"Getting Started" chapter of the Analyzer User’s Guide for
information on valid patterns. Also refer to the "Expressions”
chapter of the Reference manual.

1217 : Illegal pattern name: <name>.

Cause

Valid pattern names are p1 through p8.

Action

Use only valid pattern names.



Message

Message

Message

1218 : Illegal comparator for range qualifier: !=.

Cause

When specifying a range with the trng command, you cannot use
the"!=" operator.

Action

Use the "!r" range name.
1219 : Range cannot be combined with any other qualifier.

Cause

For example, the following easy configuration command will result
in this error: tsto addr=400..4{f and data=40.

Action

Do not attempt to combine labels when using range qualifiers.
1221 : Range resource in use.

Cause

This error occurs when you attempt to use two different range
expressions in the "easy" configuration trace specification or when
you attempt to redefine the "complex” configuration range resource
while it is currently being used as a qualifier in the trace
specification.

Action

Only one range expression may be used in the "easy” configuration
trace specification. In the "complex" configuration, display the
sequencer specification to see where the range resource is being
used and remove it; then, you can redefine the range resource.
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1224 : Sequence term number out of range: <term>.

Cause

This error occurs when a sequencer qualification command (tif,
telif, tsq, or tsto) specifies a non-existent sequence term. The easy
configuration sequencer may have a maximum of 4 sequence terms.
Eight sequence terms exist in the complex configuration sequencer.

Action

Re-enter the command using an existing sequence term.
1225 : Sequence term not contiguous: <term>.

Cause

This error occurs when you attempt to insert a sequence term
which is not between existing terms or after the last term. For
example, the following easy configuration commands will result in
this error: tg any; tsq -i 4.

Action

Be sure that the sequence term you enter is either between existing
sequence terms or after the last sequence term.

1226 : Too many sequence terms.

Cause

This error occurs when you attempt to insert more than 4 sequence
terms.

Action

Do not attempt to insert more than 4 sequence terms.
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1227 : Sequence term not defined: <term>.

Cause

This error occurs when you attempt 10 delete, or specify a primary
branch expression for, a sequence term number which is possible,
but which is not currently defined.

Action

Insert the sequence term, and respecify the primary branch
expression for that term.

1228 : One sequence term required.

Cause

This error occurs when you attempt to delete terms from the
sequencer when only one term exists.

Action

At least one term must exist in the sequencer. Do not attempt to
delete sequence terms when only one exists.

1234 : Invalid occurrence count: <number>.

Cause

Occurrence counts may be from 1 to 65535.

Action

Re-enter the command with a valid occurrence count.
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1235 : Illegal threshold value: <value>.

Cause

Threshold voltage specifications may be from -6.4 V t0 +6.35 V in
increments of 0.05 V.

Action

Re-enter the command with a valid threshold voltage.
1237 : Option specified more than once: <option>.

Cause

When specifying external threshold voltages, this error occurs
when you attempt to specify the threshold voltage for either the
upper or lower byte twice.

Action

You must re-enter the command so that the threshold voltage is
only specified once for each option (upper or lower byte).

1239 : Clock speed not available with current count qualifier.

Cause

This error occurs when you attempt to specify a fast (F) or very fast
(VF) maximum qualified clock speed when counting time (tcq
time). This error also occurs when you attempt to specify a very
fast (VF) maximum qualified clock speed when counting states (for
example, tcq addr=400).

Action

Change the count qualifier; then, re-enter the command.
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1240 : Count qualifier not available with current clock speed.

Cause

This error occurs when you attempt to specify the "time" count
qualifier when the current maximum qualified clock speed is fast
(F) or very fast (VF). This error also occurs when you attempt to
specify a "state" count qualifier when the maximum qualified clock
speed is fast (F).

Action

Change the clock speed; then, change the count qualifier.

1241 : Invalid qualifier resource or operator: <expression>.

Cause

When specifying complex expressions, you have either specified an
illegal pattern or used an illegal operator.

Action

Refer to the "Complex Expressions” section of the "Accessing Full
Analyzer Capability” chapter in the Analyzer User’s Guide for
information on valid patterns and operators. Also refer to the
"Expressions” chapter in the Reference manual.
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1245 : Range qualifier not accessible in easy configuration.

Cause

This error occurs when you attempt to use the trng command in
the easy configuration.

Action

Changing into the complex configuration will allow you to use the
trng command; otherwise, specify the range in easy configuration
command expressions.

1246 : Pattern qualifiers not accessible in easy configuration.

Cause

This error occurs when you attempt to use the tpat command in the
easy configuration.

Action

Changing into the complex configuration will allow you to use the
tpat command; otherwise, specify the patterns in easy configuration
command expressions.

1248 : Range term used more than once

Cause

This error occurs when you attempt to use the range resource more
than once in a sequencer branch expression.

Action

You cannot use the range resource more than once in a sequencer
branch expression.
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1249 : Invalid qualifier expression: <expression>.

Cause

This error message is shown with the errors that occur when
patterns, the range, or the arm condition is used more than once
within a set. This error message also occurs when intraset
operators are not the same. For example, the following complex
expression will result in this error: p1 =~ p2 | p3.

Action

Refer to the "Complex Expressions” section of the "Accessing Full
Analyzer Capability" chapter in the Analyzer User's Guide for
information on valid patterns and operators. Also refer to the
"Expressions"” chapter in the Reference manual.

1250 : Arm term used more than once

Cause

This error occurs when you attempt to use the "arm" qualifier more
than once in a sequencer branch expression.

Action

You cannot use the "arm” qualifier more than once in a sequencer
branch expression.

1251 : Trigger term cannot be term 1.

Cause

This error occurs when to attempt to specify the first sequence
term as the trigger term. The trigger term may be any term but the
first.

Action

Respecify the trigger term as any other sequence term.
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1253 : Invalid pod number: <pod#>.

Cause

This error message occurs when you attempt to specify a slave
clock for a non-existent analyzer pod.

Action
Use the trace activity command to display the valid pod numbers,
and use only these numbers when entering commands.

1257 : Pod belongs to external analyzer: <pod# >.

Cause

This error occurs when you attempt to specify a slave clock for the
external analyzer pod with the emulation analyzer’s trace slave
clock command. This error only occurs when the external analyzer
is in its independent state mode.

Action

Use the external trace slave clock command to specify a slave clock
for the external analyzer pod.

1300 : Incompatible external trace mode.

Cause

This error message occurs when you attempt to use an external
trace command (other than xtv, xtlb, or xtmo) while the external
analyzer is aligned with the emulation analyzer. The message is
also display if you attempt to use external state trace commands
when the external analyzer is in timing mode; or if you attempt to
use external timing trace commands when the external analyzer is
in state mode.

Action

Change the external trace mode, and re-enter the command.
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1301 : External label in use: <label>.

Cause

This error occurs when you attempt to select the external analyzer’s
independent state mode while an external trace label is currently
used as a qualifier in the emulation analyzer trace specification.

Action

Remove any external trace label qualifiers from emulation trace
specifications before selecting the external analyzer’s independent
state mode.

1302 : Trigl signal cannot be driven and received.

Cause

This error occurs when you attempt to specify the internal trigl
signal as the trace arm condition while the same analyzer’s trigger
output is currently driving the trigl signal. This error also occurs if
you attempt to specify that the trigger output drive the internal
trigl signal while that signal is currently specified as the arm
condition for the same analyzer.

Action

You can either change the arm or the trigger output specification;
in either case, make sure that they do not use the same internal
signal.

1303 : Trig2 signal cannot be driven and received.

Cause

This error occurs when you attempt to specify the internal trig2
signal as the trace arm condition while the same analyzer’s trigger
output is currently driving the trig2 signal. This error also occurs if
you attempt to specify that the trigger output drive the internal
trig2 signal while that signal is currently specified as the arm
condition for the same analyzer.
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Action

You can either change the arm or the trigger output specification;
in either case, make sure that they do not use the same internal
signal.

Message 1304 : Analyzer trace running.

Cause

This error occurs when you attempt to change the external analyzer
mode while a trace is in progress.

Action

Halt the trace before changing the external analyzer mode.
Message 1305 : CMB execute; emulation trace started.

Cause

This status message informs you that an emulation trace
measurement has started as a result of a CMB execute signal (as
specified by the "tx -e" command).

Message 1306 : CMB execute; external trace started.

Cause

This status message informs you that an emulation trace
measurement has started as a result of a CMB execute signal (as
specified by the "xtx -e" command).
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2021 : Period not in 1/2/5 sequence: <period>.

Cause

This error message occurs when the external timing sample period
is not in a 1/2/5 sequence; for example, 10ns, 20ns, 50ns, 100ns,
200ns, 500ns, 1us, 2us, Sus, etc. Some examples of invalid sample
period specifications are: 12ns, 18ns, 25ns, 60ns, 80ns, etc.

Action
Use a number in the 1/2/5 sequence when specifying the external
timing sample period.

2022 : Sample period out of bounds: <bounds>.

Cause

The external timing sample period must be between 10 ns and 50
ms (in a 1/2/5 sequence).

Action

Re-enter the command with the sample period between the bounds
shown.

2030 : Negated patterns not allowed in timing.

Cause

This error occurs when you attempt to specify a "not equals”
expression when defining the external timing trigger. You can only
specify labels which equal patterns (of 1’s, 0’s, or X’s).

Action

Do not attempt to specify negated timing patterns.
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2031 : Invalid trigger duration: <duration>.

Cause

This error occurs when you attempt to specify an external timing
trigger duration which is in the valid range but is not a multiple of
10 ns.

Action

Re-enter the command with the trigger duration as a multiple of 10
ns.

2032 : Trigger duration out of bounds: <bounds>.

Cause

This error occurs when you attempt to specify an external timing
trigger duration outside the valid range. A "greater than" duration
must fall within the range of 30 ns to 10 ms (and must be a multiple
of 10 ns). A "less than" duration must fall within the range 40 ns to
10ms (and must be a multiple of 10 ns).

Action

Re-enter the command with the trigger duration within the bounds
shown.

2042 : Trigger delay out of bounds: <bounds>.

Cause

This error occurs when you attempt to specify an external timing
trigger delay outside the valid range. The external timing trigger
delay must be between 0 and 10 ms (in 10 ns increments).

Action

Re-enter the command with the trigger delay within the bounds
shown.



Command Entry

Note

Prompts

v

The HP 64700-Series Emulators Terminal Interface provides
several features to ease command entry and simplify recognition of
the current emulator state.

The backspace key (or <CTRL > h, or DEL) will only backspace
to the start of the current line; this is true even if the command
wraps to more than one line.

The HP 64700-Series Emulators use a variety of prompt characters
to describe the current emulation status. These are:

R

Reset state from emulation system, resulted
from the rst command or another emulator
command which resets the emulator. Not a
target system reset.

Running user program, resulted either from
the r command or /EXECUTE line asserted
on the CMB during a synchronized
measurement.

Running monitor program.

Waiting for CMB to become READY. (See
the CMB User’s Guide.)
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?

Waiting for target system reset to complete a
r rst command. (Will be shown only if r rst
is supported, see your Emulator User’s
Guide.)

Unknown state.

The following prompt characters may or may not be used by your

emulator:

g
b

Slow or no clock input from target system
(displayed only if clk=ext in configuration).

Emulator is reset by target system.

Processor halted (by program or target
system).

Processor in idle state.
Bus grant to target system device.

Slow or no emulation processor bus cycles.

If multiple conditions occur which would call for more than one
prompt character, the priority of characters is as follows:

cRrhighUMWT?

Note that the prompt character is unrelated to the prompt string,
which is set to > at powerup and may be modified using the po
command. The current prompt string is concatenated after the

prompt character.



Command Line
Editing

Input Mode

Note 6

Control Mode

You can enable command line editing to include the ability to
manipulate command text lines. When command line editing is
enabled, a subset of the Korn shell (ksh) vi editing mode features is
implemented.

Command line editing has two typing modes. The normal
command entry is input mode. The input mode functions like
normal (canonical) command entry. The control mode allows
command modification.

The input mode allows for the use of the following:

<DEL> This deletes the previous character.

<CTRL>r This recalls the commands in the order last to
first.

<CTRL>D This recalls the commands in the order first to
last.

The recall <CTRL> r and <CTRL> b functions are the same as
in standard (non-command line editing) mode except that the
cursor is positioned at the start of the line instead of the end of the
line.

Enter the control mode by entering the ESC (033 octal) character.

Command Search

You can locate previously entered commands using the following:
k This option allows you to retrieve the previous

command. Each successive k command accesses
the next earlier command in the history list.
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J This retrieves the next command. Each
successive jcommand accesses the next later
command in the history list.

/<string> This allows you to find a previous command in
the history list matching <string>.

n This repeats a previous match search for
matches earlier in the history list.

N This repeats a previous match search for
matches later in the history list.

Cursor Movement

You can move the cursor using control mode commands

1 This moves the cursor forward (right) one
character.

h This moves the cursor back (left) one character.

$ This moves the cursor to the end of the line.

0or”™ This moves the cursor to the start of the line.

Command Modification

You edit the command using the control mode commands

i This inserts the cursor before the current
position.

a This inserts the cursor after the current position.

A This allows you to append text to the end of the
line.

r This allows you to replace the current character.



X This deletes the current character.
dd This deletes the current line.

D This deletes text from the current character to
the end of the line.

Changing Modes  Use the el command to display and change the command line
editing mode. The command

cl -e

enables command line editing, while
cl -d

disables command line editing. The default condition is
commmand line editing disabled.
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Command Abort You can abort any command’s execution by typing:

<CTRL> ¢

You will generally use this to stop rep 0 <COMMAND > repeats.

Command Recall The Terminal Interface provides you with two methods to recall up
to 16 previous commands, which will save you typing time.

<CTRL> r recalls the previous command (last entered is recalled
first, as in a stack).

<CTRL> b recalls commands in backwards order (first entered is
recalled first, as in a queue).

For example, assume you entered the following equates:

R> equ b=1
R> equ c=2

Pressing < CTRL> r would display

R> equ c¢=2

Pressing <CTRL> b would display
R> equ b=1
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Multiple
Commands

You may issue multiple commands on the same command line by
separating them with the ; (semicolon) character. For example:

R> rst -m; map; cf

If you are using multiple commands in the mac (macro) or rep
(repeat) commands, they need to be enclosed in braces ({}) or they
will be misinterpreted. For example, using the sequence above:

M> rep 2 {rst -m;map;cf}
This sequence will repeat the command sequence in the braces
twice. Now look at the following:

M> rep 2 rst -m;map;cf

Here, only the rst -m command will be repeated; then the map
command will execute once and the ¢f command will execute once.

Commenting

You may include comments at the end of any command line using
the # character. Although these comments are not saved with the
command status, they can be useful to you in building a command
file to be saved on a host and downloaded to the emulator at a later
time. For example, you might want to comment some equates in a
command file. Your file could look like this:

equ start=2000 fibeginning of program

equ clear=200c f#iclears input port

equ readinput=2010 #routine reading input port

equ messagelength=17T #length in bytes of each output message
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A/B port definitions, po 3
abbreviated help mode, help 1
absolute count (in trace list), tcq 4, tf3
absolute file
formats, dump 1, load 1
linking to create, A-6
loading into memory, load 1
accent grave mark character, dump 2, load 4, ser 3
access mode, mo 1
access to guarded memory, map 5
accuracy of trigger position, tp 1
active edges (slave clock), tsck 2/tsck 3
activity, analyzer line, tal
addition operator, EXPR §
ADDRESS syntax
See your Emulator User’s Guide
all (analyzer keyword), tg 2, xteq 3, xtgq 2, xttq 2
analyzer
analyzer initialization, tinit 1
clock (master) specification, tck 1
complex config. pattern qualifier, tpat 1
complex config. range qualifier, trng 1
complex configuration, tef3
configuration, tef 1
count qualifier, tef 3, tef5, teq 1
easy configuration, tef1
expressions, ANALYZER_EXPR 1, EXPR 8
expressions in complex config., COMPLEX EXPR 1
expressions in easy config.,, SIMPLE_EXPR 1
expressions in the complex configuration, tef3
expressions in the easy configuration, tef 1
See also external analyzer
halt trace, th 1
labels, tlb 1
line activity, ta 1
master clock specification, tck 1
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performance verification, pv 1
prestore qualifier, tef 3, tcf §, tpq1
primary branches (sequencer), tif 1
sequencer, tsq 1
sequencer secondary branch qualifiers, telif 1
sequencing in the complex configuration, tcf 4
sequencing in the easy configuration, tcf 2
slave clocks, tsck 1
start, t1
storage qualifiers, tsto 1
storage specification in the complex configuration, tcf 5
storage specification in the easy configuration, tef 3
trace configuration reset, tef §
trace list, ¢l 1
trace list format, tf 1
trace status, ts 1
tracing background operation, tck 2
tracing foreground operation, tck 2
trigger condition, tg1
trigger in feedback loop, bnct 3, cmbt 4
trigger output, tgout 1
trigger position, tp 1
ANALYZER_EXPR syntax, ANALYZER_EXPR 1
AND (bit-wise) operator, EXPR 6
and operator (analyzer expressions), SIMPLE_EXPR 3
and, interset logical AND operator, COMPLEX_EXPR 3
any (analyzer keyword), tg 2, tpq 2, xteq 3, xtgq 2, xttq 2
arm condition
analyzer status, ts 3
complex expressions, COMPLEX_EXPR 2
cross-arming, bnct 3, cmbt 3
specifying, tarm 1
time until trigger, ts 4, B-4, B-10
arming the analyzer, tarm 1
array labels, equ 3
ASCII strings, displaying on standard output, echo 1

b (break) command, b1
b, slow (or no) bus cycles emulation prompt, D-2
background operation, tracing, tck 2
bases (number), EXPR 2
default for step count, s 2



labels in trace list, tf2
baud rate, communication ports, stty 3
bc (break conditions) command, be 1
binary number base specifier, EXPR 2
binary trace list format, tl 3, xteq 1, B-1
bit-wise operators
AND, EXPR 6
exclusive OR, EXPR 6
inclusive OR, EXPR 7
merge, EXPR7
block (memory mapper)
re-assignment of emulation memory, map 2
sizes, map 2
BNC trigger signal, be 1, bnet 1
bnct (BNC trigger drivers and receivers) command, bnet 1
bp (breakpoint modify) command, bp 1
branch qualifiers (sequencer)
primary, tif1
secondary, telif 1
break, b1
break conditions
BNC or CMB trigger signals, be 1
software breakpoints, bc 1, bp 3
trigl or trig2 internal signals, be 1
write to ROM, bc 1
breakpoints
disabling, bp 2
enabling, bp 2
inserting, bp 1
removing, bp 3
breaks
guarded memory access, map S
synchronous, cmb 1
bus cycles, slow, es 1, D-2
bus grant
emulation prompt (g), D-2
emulation status, D-2

¢, slow (or no) target clock emulation prompt, D-2
calculator for expressions, echo 1
cf (emulator configuration) command, cf 1
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channels (analyzer)
demultiplexed slave clock mode, tsck 2
edge trigger, xteq 1
glitch trigger, xtgq 1
mixed slave clock mode, tsck 2
transition record, xttq 1
cim (copy target memory image) command, cim 1, cov 1
cl (command line control) command, cl1
clocks
specifying analyzer master, tek 1
specifying analyzer slave, tsck 1
cmb (coord. meas. bus enable/disable) command, ¢cmb 1
CMB (Coordinated Measurement Bus)
enable/disable, cmb 1
start synchronous execution, x 1
trace at /[EXECUTE, tx 1
trigger signal, bc 1, cmbt 1, tx 1
cmbt (CMB trigger drivers/receivers) command, cmbt 1
column headers in trace list
adding new columns, tf 2
suppressing, tl2
command files, po 3
commands
abort, D-6
comments, D-7
entry, D-1
help, help 1
help for group, help 2
macros, mac 1
maximum length of command line, mac 2
multiple on same line, D-7
recall, D-6
repeating a group of, rep 1
sym, sym 1
comments in commands, D-7
communications (data)
initialization, init 1
regaining control of ports, po 2
setting parameters, stty 1
complex analyzer configuration, tcf 3
pattern specifications, tpat 1
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range specification, trng 1
complex expressions, COMPLEX_EXPR 4
COMPLEX_EXPR syntax, COMPLEX_EXPR 1
configuration
analyzer, tef 1
data communications switches, po 4, stty 2, stty 6
emulator, cf1
control (CTRL) characters
b, command recall, D-6
¢, command abort, load 3, load 6, po2, pv2, repl,s2,D-6
d, end of file on host, dump 4, po 6
non-displaying, echo 3
r, command recall, D-6
Coordinated Measurement Bus
See CMB
coordinated measurements
enable/disable, cmb1
copy memory, cp 1
target memory image into emulation mem., cim 1
count (occurrence), tef2, tef4, tgl/tg 2, tif 3, ts S
reset if secondary branch taken, telif 2
count qualifier, tef 3, tcf 5, teq 1
counter, analyzer tag, teq1
cov (coverage measurements) command, cov 1
coverage measurements, cim 1
cp (copy memory) command, cp 1
cross-triggering, bnet 1, cmb 1, cmbt 3

data communications
configuration switches, po 4, stty 2, stty 6
initialization, init 1
regaining control of ports, po 2
setting port parameters, stty 1
data cycles
monitor access to target memory, mo 1
date, setting emulation system, dt 1
decimal number base specifier, EXPR 2
delay (trigger), external timing analyzer, xttd 1
deleting sequencer terms, tsq 3
delimiters (string), echo l/echo 2, ser 3
delta time
binary/hexadecimal trace list, xtm 2, B-11, B-14
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DeMorgan’s theorem, COMPLEX_EXPR 4
demultiplexed (slave clock) mode, tsck 2
disassembly

memory display, m §

trace list, tf 2, tl 2
display mode, mo 1
divide (integer) operator, EXPR §
download

system code, led 1

user programs, load 1
drivers and receivers

BNC trigger signal, bnct 1

CMB trigger signal, cmbt 1

See also trigl and trig2 internal signals
dt (set or display system date/time) command, dt 1
dual threshold measurements, xtv 2
dual-port emulation memory, bp 4
dump (upload memory) command, dump 1
duration (external timing trigger), b 2

E casyanalyzer configuration, tef 1

echo (display to standard output) command, echo 1, EXPR 1
edge trigger (external timing analyzer), xteq 1
edges (analyzer clock), rising, falling, both, tck 3
edges (analyzer slave clock), active, tsck 2/tsck 3
emulation break, b 1
emulation monitor

background, loading user code into, load §

break command, b1

breaks to the, bel

cycles used to access target memory, mo 1

execute after reset, rst 1

foreground, loading, load 5

running in (emulator status), es 1

searching target memory, ser 1
emulation RAM, mapping address ranges, map 1
emulation ROM, mapping address ranges, map 1
emulator

initialization, init 1

performance verification, pv1

prompt, changing the, po 3

status, es 1
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end-of-command string (#+#), po7
entry, command, D-1
equ (equate names to expressions) command, equ 1
equates, equ 1
eram, mapper parameter for emulation RAM, map 4
erom, mapper parameter for emulation ROM, map 4
error messages, C-1
analyzer, C-58
emulator, C-2
general and system error/status, C-9
es (emulator status) command, es 1
escape character sequence (transparent mode), xp 1
exclusive OR (bit-wise) operator, EXPR 6
EXECUTE (CMBsignal), emb 1, ts 2, tx1, x 1, D-1
EXPR (expressions) syntax, EXPR 1
expression calculator, echo 1
expressions, EXPR 1
analyzer, ANALYZER_EXPR 1
analyzer, complex configuration, tef3, COMPLEX_EXPR 4
analyzer, easy configuration, tcf1, SIMPLE_EXPR 1
equating names to, equ 1
operators, EXPR 3
external analyzer
See also analyzer
See also external timing analyzer
mode, xtmo 1
probe threshold voltage, xtv 1
timing analyzer mode, xtm 1
external timing analyzer
edge trigger, xteq 1
glitch mode, xtm 1, B-12, B-14
glitch trigger, xtgq 1
mode, xtm 1
sample period, xtt1
standard mode, xtm 1, B-12, B-14
transition trigger, xttq 1
transitional mode, xtm 2, xttq1, B-11, B-14
trigger condition, b 1
trigger delay, xttd 1
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fast (F) analyzer clock speed, tcf §, tck 2
file formats
absolute, dump 1, load 1
foreground operation, tracing, tck 2
formats
absolute file, dump 1, load 1
binary trace list, t13, B-1
hexadecimal trace list, tl 3, B-1
memory display, m 2
trace list, tf 1
function codes, load 2, m 2

g, bus grant emulation prompt, D-2

glitch (external timing analyzer) mode, xtm 1, B-12, B-14
glitch trigger (external timing analyzer), xtgq 1

global access and display modes, mo 1

global restart qualifier, tcf 2, telif 1, tg 1, tif 2, tsq 2
global storage qualifier, tcf 3, tsto 1

grave mark character, dump 2, load 4, ser 3

grd, mapper parameter for guarded memory, map 5

group (command), help 2

guarded memory access, map 5

h, processor halted emulation prompt, D-2
H,h, hexadecimal number base specifier, EXPR 2
halt

emulation prompt, D-2

emulation status, es 1

trace, th 1

trace status, ts 3
handshaking (data communications), stty 4
headers in trace list

adding new columns, tf 2

suppressing, tl2
help (on-line help) command, help 1
help, abbreviated mode, help 1
hexadecimal number base specifier, EXPR 2
hexadecimal trace list format, tl 3, B-1
history, trace status, ts 4



I, idle state emulation prompt, D-2
idle state emulation prompt (i), D-2
image (target memory), copying to emulation RAM, cim 1
inclusive OR (bit-wise) operator, EXPR 7
independent state mode of external analyzer, xtmo 1
information (help), help 1
init (initialize the emulator) command, init 1
initialization
analyzer, tinit1
emulator, init 1
inserting sequencer terms, tsq 2
internal signals, trigl and trig2, be 1, bnet 1, cmbt 1, tarm 1, th 1,
tx 1 .
interset operators, COMPLEX_EXPR 3
intraset operators, COMPLEX_EXPR 2
inverse assembler options, tl1 3
inverse assembly, m 5
inverse values (complex analyzer expressions), COMPLEX_EXPR
4

J clock (analyzer), tek 2
K clock (analyzer), tck 2

L clock (analyzer), tck 2
labels (trace)
defining analyzer, tlb 1
predefined, tlb 1
lcd (load system code) command, led 1
line activity (analyzer), tal
load (download user programs) command, load 1
loading the sample program, A-3
logical operators
See operators

m (memory display/modify) command, m 1
M clock (analyzer), tck 2
M, running monitor program emulation prompt, D-1
mac (macro definition/display) command, mac 1
macros

limitations, mac 1
map (memory mapper) command, map 1
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mapping memory, map 1
master clocks (analyzer), tck 1

maximum
analyzer clock speed, tck 3
command line length, mac 2
mapper terms, map 3
Port B baud rate, stty 3
sequence levels in easy configuration, tif 2
sequence terms in easy configuration, tsq1
software breakpoints, bp 4
trace state storage, xtm 1/xtm 2
measurements
analyzer, starting, t1
coordinated, cmb 1
coverage, cov 1
dual threshold, xtv 2
memory
assess mode, mo 1
coverage/usage, cov 1
display mode, mo 1
displaying, m 1
loading programs into, load 1
mapper block sizes, map 2
mapping, map 1
modifying, m 1
search, serl
upload to host file, dump 1
merge (bit-wise) operator, EXPR 7
messages
error, C-1
status, C-9
mixed (slave clock) mode, tsck 2
mnemonic
information in the trace list, tf 2
memory display mode, m 2, mo 2
mo (set access and display modes) command, mo 1
mode
abbreviated help, help 1
demultiplexed slave clock, tsck 2
external analyzer, xtmo 1
external timing analyzer, xtm 1
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glitch (external timing analyzer), xtm 1, B-12, B-14
memory access, mo 1
memory display, mo 1
mixed slave clock, tsck 2
quiet, led 2, load 3, s 1
standard (external timing analyzer), xtm 1, B-12, B-14
transitional (external timing analyzer), xtm 2, xttq 1, B-11, B-14
transparent, xp 1
whisper, s 2, ts 6
modulo (integer) operator, EXPR §
monitor (emulation)
background, loading user code into, load §
break command, b1
breaks to the, bc 1
cycles used to access target memory, mo 1
execute after reset, rst1
foreground, loading, load 5§
running in (emulator status), es 1
searching target memory, ser 1
multiple traces, numbering, equ 8
multiply (integer) operator, EXPR §

N clock (analyzer), tek 2
names
pattern, tpat1
values, equ 1
NAND operator, COMPLEX_EXPR 4
never (analyzer keyword), tg 2, xteq 3, xtgq 2, xttq 2
no bus cycles emulation prompt (b), D-2
no target clock emulation prompt (¢), D-2
No trace data (message), tl2
none (analyzer keyword), teq 1, tg 2, tpq 2, xteq 3, xtgq 2, xttq 2
NOR, intraset logical operator, COMPLEX_EXFPR 2
notes
absolute files, loading in the wrong format, load 6
access mode for writing breakpoints, bp §
address followed by two periods as a range, m 3
address specification, m2, r1
addresses default to hexadecimal base, bp 5
analyzer count qualifier cannot be arm condition, tcq 2
analyzer range expression, SIMPLE _EXPR 2
analyzer should not drive and receive same signal, bnet 3, 8-4
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analyzer, "tcq time" only if "tck -s S", teq 2

arm to trigger time alignment between emulators, B-4, B-10
asterisk (*) in help command, help 2

baud rate for Port B, maximum, stty 3

bc command, cannot enable and disable in same, be 2
bit range is relative to label, xteq 2, xtgq 2, xttq 2
breakpoint display status checking, bp 2

breakpoints, disabling while running user code, bc 3

cim command and memory mapping, cim 3

command files without end-of-command string, po 7
coverage bits, reset before performing measurements, cov 3
coverage ranges that overlap, cov2

dashes (-) when specifying command parameters, load 2
data communications references, stty 2

date and time are reset when power is cycled, dt 1

date assumes year is in 20th century, dt1

default port set by configuration switches, po 8

display mode and memory modification, m 3

don’t care values are not allowed in echo command, EXPR 3
dump creates non-standard HP absolute files, dump 5§
emulation memory block re-assignment, map 2

equate limits, equ 2

equates, new values not updated in commands, equ 1
equates, predefined, equ 2

external analyzer probe setup/hold times, xtmo 1

extra instruction executed on break, be 2

HP-UX, learning, A-5

init -c or -p cause system memory loss, init 2

macros allowed within rep commands, rep 1

macros, predefined, mac 2

map change requires breakpoint disable, map 3

master clock qualifiers: tck -u, tck -b, tck 2

memory display is not updated, m 6

memory map modification causes emulator reset, map 2
memory ranges modified by a sequence of values, m 7
memory, disassembling for mnemonic display, m §
occurrence counts in complex analyzer configuration, tg§
occurrence counts in complex configuration, tif §
operations are on thirty-two-bit signed integers, echo 4
po -i (standard input) command, po 2

po -0 (standard output) command, po 2



Port A and Port B locations, po 3
Port B is fixed as an RS-232 device, stty 3
Port B is permanently configured as DCE, stty 4
primary and secondary branch qualifiers satisfied, telif 1, tif 2
pv command re-initializes emulator, pv1
range not allowed in pattern specifications, tpat 2
range reset when trace configuration reset to easy, trng 3
run from reset function varies with emulators, r 2
rx command enables CMB interaction, cmb 2
search patterns, specifying complex, ser 3
sequence term count reset, telif 2
sequencer term 8 default, telif 4, tif 5
single open quote, ASCII character, dump 2, echo 2, load 4, ser 3
software breakpoint modification while running, bp 3
software breakpoints, not all emulators support, bp 1
step count must be specified with address, s 3
step does not work correctly while CMB enabled, s 1
storage qualifiers and the sequencer, tsto 2
storage qualifiers, global, tsto 3
string delimiter character should not be in string, echo 2
strings should not contain string delimiter character, ser 3
trace format does not affect information captured, tf 1
trace list command options, mutually exclusive, t1 3
trace list from a specific state, tl4
trace states, displaying when trigger not found, th 2
trace states, storing all defeats prestore, tpq 3
tracing states in processors that prefetch, tsq 9
trigl and trig2 can both drive/receive BNC, bnet 2
trigl and trig2 can both drive/receive CMB trigger, cmbt 2
xon toggling with baud rates of 1200 or below, stty 5
xtarm does not allow "!'=" when in timing mode, tarm 2
xteq command, multiple labels and bits, xteq 2
xtgq command, multiple labels and bits, xtgq 2
xttq command, multiple labels and bits, xttq 2

numbering multiple traces, equ 8

numbers, software version, ver 1

numeric expressions, EXPR 1

numeric search in memory, ser 2

0,0, octal number base specifier, EXPR 2
occurrence count, tef 2, tef4, tg 1/tg 2, tif 3, ts §
reset if secondary branch taken, telif 2
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octal number base specifier, EXPR 2
one’s complement (unary) operator, EXPR 4
operators, EXPR 3
combining intraset and interset, COMPLEX_EXPR 4
interset, COMPLEX_EXPR 3
intra-set OR (analyzer), tsto 3
intraset, COMPLEX_EXPR 2
precedence, EXPR 3
OR (bit-wise) operator, EXPR 7
or operator (analyzer expressions), SIMPLE_EXPR 4
or, interset logical OR operator, COMPLEX_EXPR 3
OR, intraset logical operator, COMPLEX_EXPR 2
other, mapper parameter for unmapped memory, map 3
overlap
bit-wise merge, EXPR 7
trace labels, tlb 2

p1 - p8, trace pattern labels, tpat1
parameters, data communications, stty 1
pattern

expressions, EXPR 1

labels, COMPLEX_EXPR 2

names, tpatl

qualifier (complex analyzer config.), tpat1
percent of memory usage, cov 1
performance verification, pv 1
pipeline

analyzer architecture, ts 3

analyzer prestore, tef 3
po (specify port control) command, po 1
polarity, trace labels, tlb2
Port A and Port B, definitions, po 3
ports (data communications)

regaining control, po 2

setting parameters, stty 1
position of trigger state in trace, tp 1
powerup initialization, init1
precedence, operator, EXPR 3
predefined macros, mac 2
predefined trace labels, tlb 1
prestore qualifier, tcf 3, tcf 5, tpq 1
primary branches (analyzer sequencer), tif 1



probe
emulator, pv1
external analyzer, clock channels, tck 2, tsck 4
external analyzer, setup/hold times, xtmo 1
external analyzer, threshold voliages, xtv 1
processor halted emulation prompt (h), D-2
program counter symbol (§), r1
prompt (emulator), changing the, po 3
prompts, D-1
priority, D-2
protocol (transfer), dump 1, load 2, tl 3, B-1
protocol checking, load 4
pv (performance verification) command, pv 1

Q,q, octal number base specifier, EXPR 2
qualifiers

analyzer count, teq 1

analyzer master clock, tek 1

analyzer pattern, tpat1

analyzer prestore, tpq 1

analyzer range, trng 1

analyzer storage, tsto 1

external timing edge trigger, xteq 1

external timing glitch trigger, xtgq 1

global restart, tef2, telif 1, tg 1, tif 2, tsq2

sequencer primary branch, tif 1

sequencer secondary branch, telif 1
question mark (?)

arm to trigger time, ts 7

break conditions display, be 2

on-line help command, help 1

unknown state ¢emulation prompt, D-2
quiet mode, led 2, load 3, s 1
quote marks, dump 2, echo 2, load 4, po 3, ser 3

r (run user program) command, r1

I, reset by target system emulation prompt, D-2
R, reset emulation prompt, D-1

range qualifier (complex analyzer config.), trng 1
ranges, COMPLEX EXPR 2

READY (CMBsignal), emb 1, x1, D-1

recall, command, D-6
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receivers and drivers
BNC trigger signal, bnct 1
CMB trigger signal, cmbt 1
See also trigl and trig2 internal signals
record checking, dump 1
record, transition, xttq 1
reg (register display/modify) command, reg 1
relational expressions, COMPLEX_EXPR 2/COMPLEX_EXPR 3
relational operators, telif 3, tif 3, tsto 3
relative counts in trace list, tcq 4, tf 3
rep (repeat commands) command, rep 1
repeating commands, rep 1
reset
break during, b 1
breakpoints, bp 6
coverage, cov 1
emulation microprocessor, rst 1
emulation prompt (R), D-1
emulator, due to mapper modification, map 2
init command, init 2
occurrence count, telif 2
range qualifier and trace configuration, trng 3
run from, r1
sequencer, tsq2
system date and time, dt 1
trace configuration, tef 5
trace specification, tinit 1
trace tag counter, teql
reset by target system emulation prompt (r), D-2
restart (global) qualifier, tef 2, telif 1, tg 1, tif 2, tsq 2
ROM, break on writes to, be 1
rotate left/right operator, EXPR §
RS-232 (data communications), stty 2
RS-422, port A data communications, stty 3
rst (reset emulation processor) command, rst1
running monitor program emulation prompt (M), D-1
running user program emulation prompt (U), D-1
runs, synchronous, ¢emb 1
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S (step the emulation processor) command, s 1
sample period (external timing analyzer), xtt 1, B-12
sample programs, A-1
68000, A-1
80186, A-7
semicolon (command separator), mac 3, rep 1, A-5, D-7
sequencer (analyzer), tsq 1
complex configuration, tef 4
easy configuration, tcf 2
primary branches, tif 1
secondary branch qualifiers, telif 1
sequencer terms
deleting, tsq 2/tsq 3
ser (search memory for values) command, ser 1
sets (complex config. trace spec.), COMPLEX_EXPR 2
shift left/right operator, EXPR §
short help, help 2
signals
analyzer clocks, tck 2, tsck 4
analyzer, defining labels for, tlb 1
arm, ts 4
BNC trigger, be 1, bnet 1
CMB /EXECUTE, emb 1, rstl, ts2, tx1, x1, D-1
CMB READY, emb 1, x1, D-1
CMB rtrigger, bel, cmbt 1
external analyzer, threshold voltages, xtv 1
internal trigl and trig2, bel, tarm1, thl, tx1
trigger output, tgout 1
SIMPLE_EXPR syntax, SIMPLE_EXPR 1
single-step emulation processor, s 1
slave clocks (analyzer), tsck 1
demultiplexed mode, tsek 2
mixed mode, tsck 2
slow (S) analyzer clock speed, tek 2, teq2
slow bus cycles emulation prompt (b), D-2
slow clock emulator status, es 1
slow target clock emulation prompt (¢), D-2
software breakpoints, bp 1
break condition enable/disable, be 1
disabling, bp 2
enabling, bp 2
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inserting, bp 1
maximum number of, bp 4
programs in ROM, cim 1
pv command effect on, pv 1
removing, bp 3
software version numbers, ver 1
standard (external timing analyzer) mode, xtm 1, B-12, B-14
standard input, output, and error, po L
states (trace)
maximum with/without count, teq 1
prestore, tpql
status, ts 4
visible, ts 4
status
analyzer, ts 1
emulator, es 1
storage (trace) specification, tsto 1
complex configuration, tcf §
easy configuration, tef 3
string delimiters, echo 1/echo 2, ser 3
string search in memory, ser 3
stty (set data communications parameters) command, stty 1
subtraction operator, EXPR §
switches, data communications configuration, po 4, stty 2, stty 6
sym (symbol) command, sym 1
symbol names, creating, equ 1
symbols
$, program counter, r 1
*, trace status, ts 6, ts 8
?, help command, help 2
|, intraset or, telif 3, tif 4, tsto 3
assembler listing cross reference, A-§
synchronous emulator execution, x 1
synchronous runs and breaks, cmb 1
system clock, dt1, pvl
system date/time, dt 1

T  t(start trace) command, t1
T, waiting for target reset emulation prompt, D-2
T,t, decimal number base specifier, EXPR 2
ta (trace activity display) command, tal
tag counter (analyzer), teq 1
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target system RAM, mapping address ranges, map 1
target system ROM, mapping address ranges, map 1
tarm (specify arm condition) command, tarm 1
tcf (set easy/complex configuration) command, tef 1
tck (specify master clock) command, tek 1
teq (specify count qualifier) command, teq 1
telif (specify secondary branch qualifiers) command, telif 1
terminator string, command files, po 7
terms, analyzer sequencer, tef2, tefd, tsql
terms, memory mapper, map 1
tf (specify trace list format) command, tf1
tg (specify trigger condition) command, tg1
tgout (specify signal driven on trigger) command, tgout 1
th (trace halt) command, th1

listing traces, tl 2
threshold voltages (external analyzer), xtv 1
tif (specify primary branch qualifiers) command, tif 1
time (analyzer keyword), teq 1
time, setting emulation system, dt 1
timing analyzer

See external timing analyzer
tinit (trace initialization) command, tinit 1
tl (trace list) command, tl 1
tlb (define labels for analyzer lines) command, tib 1
tp (trigger position in trace list) command, tp 1
tpat (complex config. trace patterns) command, tpat 1
tpq (specify prestore qualifier) command, tpq 1
trace configuration reset, tef§
trace labels, tlb 1

predefined, tib 1
trace list, tl1

header suppression, tl2
trace list format, tf1

binary/hexadecimal, B-1
trace status, ts 1
tram, mapper parameter for target RAM, map 4
transfer memory to host file, dump 1
transfer, HP 64000 utility, dump 1, load 2, ti 3, B-1
transition record (external timing analyzer), xttq 1
transitional (external timing analyzer) mode, xtm 2, xttq 1, B-11,
B-14
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transparent mode

enable/disable, xp 1

escape character sequence, xp 1
trigl and trig2 internal signals, bc 1, bnct 1, embt 1, tarm 1, th 1,
tx1
trigger

condition, tg1

cross-triggering, cmb 1

delay (external timing analyzer), xttd 1

edge (external timing analyzer), xteq 1

external timing analyzer, b1

glitch (external timing analyzer), xtgq 1

"not in memory" message, tl 2

position, tp 1
trng (specify complex config. range) command, trng 1
trom, mapper parameter for target ROM, map 4
truth tables for logical operators, EXPR 3
ts (display trace status) command, ts 1
tsck (specify slave clocks) command, tsek 1
tsq (manipulate trace sequencer) command, tsq 1
tsto (specify trace storage qualifier) command, tsto 1
two’s complement (unary) operator, EXPR 4
tx (trace on CMB /EXECUTE) command, tx 1

U U, running user program emulation prompt, D-1
unary ones’s complement operator, EXPR 4
unary two’s complement operator, EXPR 4
undefined breakpoint error, bp 3
unknown state emulation prompt (?), D-2
upload memory to host, dump 1

V  value expressions, EXPR 1
values, equating with names, equ 1
variant records, B-13
ver (display software version numbers) command, ver 1
verifying performance, pv 1
very fast (VF) analyzer clock speed, tef §, tck 2, teq 2
voltages, threshold, xtv 1

W w(wait for specified event) command, w1
W, waiting for CMB READY emulation prompt, D-1
wait (in command sequence), w1
waiting for CMB READY emulation prompt (W), D-1
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waiting for target reset emulation prompt (T), D-2
whisper mode, s 2, ts 6

write to emulation ROM, map 4

write to target ROM, map 4

x (start synchronous CMB execution) command, x 1
XOR (bit-wise) operator, EXPR 6

xp (transparent mode enable/disable) command, xp 1

Xt (start trace) command, t1

xtarm (specify arm condition) command, tarm 1

xtef (set easy/complex configuration) command, tef 1
xtck (specify master clock) command, tek 1

xtcq (specify count qualifier) command, teq 1

xtelif (specify secondary branch qualifiers) command, telif 1
xteq (external timing edge trigger) command, xteq 1

xtf (specify trace list format) command, tf1

xtg (specify trigger condition) command, tg 1

xtgout (specify signal driven on trigger) command, tgout 1
xtgq (external timing glitch trigger) command, xtgq 1
xth (trace halt) command, th 1

xtif (specify primary branch qualifiers) command, tif 1
xtl (trace list) command, t11

xtlb (define labels for analyzer lines) command, tlb 1
xtm (external timing analyzer mode) command, xtm 1
xtmo (specify external analyzer mode) command, xtmo 1
xtp (trigger position in trace list) command, tp 1

xtpat (complex config. trace patterns) command, tpat 1
Xtpq (specify prestore qualifier) command, tpq 1

xirng (specify complex config. range) command, trng 1
xts (display trace status) command, ts 1

xtsck (specify slave clocks) command, tsck 1

xtsp (external timing sample period) command, xtt 1
xtsq (manipulate trace sequencer) command, tsq 1

Xtsto (specify trace storage qualifier) command, tsto 1
xtt (external timing trigger condition) command, b 1
xttd (external timing trigger delay) command, xttd 1
Xttq (external timing transition trigger) command, xttq 1
xtv (external analyzer threshold voltages) command, xtv 1
xtx (trace on CMB /EXECUTE) command, tx 1

Y.y, binary number base specifier, EXPR 2
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