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The HP 64783A/B Emulator

Description

The HP 64783A/B emulator supports the Motorola 68040, 68EC040, and 68LC040
microprocessors operating at clock speeds up to 33 MHz (HP 64783A), or 40 MHz
(HP 64783B). Differences between the three microprocessors are shown in the

table below:

Motorola Processor Includes MMU Includes FPU
68040 yes yes
68EC040 no no
68LC040 yes no

The emulator uses an MC68040 microprocessor and is pin-for-pin compatible with
the MC68EC040 and MC68LC040 microprocessors. Refer to the end of the
chapter titled "Using the Emulator" for special considerations when using the
emulator in target systems designed with the MC68EC040 or MC68LC040.

Throughout this manual, the microprocessor will be referred to as the MC68040,
except where the three versions must be discussed separately.

The emulators plug into the modular HP 64700 instrumentation card cage and offer
80 channels of processor bus analysis with the HP 64794A or HP 64704A
emulation-bus analyzer. Flexible memory configurations are offered from zero
through two megabytes of emulation memory. High performance download is
achieved through the use of a LAN or RS-422 interface. An RS-232 port and a
firmware-resident interface allow debugging of a target system at remote locations.

For software development the HP AXCASE environment is available on SUN
SPARCsystems and HP workstations. This environment includes an ANSI standard
C compiler, assembler/linker, a debugger that uses either a software simulator or
the emulator for instruction execution, the HP Software Performance Analyzer that
allows you to optimize your product software, and the HP Branch Validator for test
suite verification.




If your software development platform is a personal computer, support is available
from several third party vendors. This capability is provided through the HP
64700’s ability to consume several industry standard output file formats.

Ada language support is provided on HP 9000 workstations by third party vendors
such as Alsys and Verdix. An Ada application developer can use the HP emulator
and any compiler that generates HP/MRI IEEE-695 to do exhaustive, real-time
debugging in-circuit or out-of-circuit.

Features

HP 64783A/B Emulator

« HP 64783A: 16 to 33 MHz active probe emulator
 HP 64783B: 20 to 40 MHz active probe emulator
*  Supports MC68040, MC68EC040, and MC68LC040
e Supports burst and synchronous bus modes
*  Symbolic support
*  Number of breakpoints available:
— If specified at RAM addresses: unlimited;
— If specified at ROM addresses: eight.
e 36 inch cable and 219 mm (8.8") x 102 mm (4") probe, terminating in PGA
package
» Background and foreground monitors
» Simulated I/0O with workstation interfaces
» Consumes IEEE-695, HP-OMF, Motorola S-Records, and Extended Tek Hex
File formats directly. (Symbols are available with IEEE-695HReEOMF
formats.)
e Multiprocessor emulation
— synchronous start of 32 emulation sessions
— cross triggerable from another emulator, logic analyzer, or oscilloscope
» Demo board and self test module included




Emulation-bus analyzer

80-channel emulation-bus analyzer, which uses the static deMMUer of the
MC68040 emulator

Post-processed dequeued trace with symbols

Eight events, each consisting of address, status, and data comparators
Events may be sequenced eight levels deep and can be used for complex
trigger qualification and selective store

Emulation memory

256 Kbyte, 512 Kbyte, 1 Mbyte, 1.25 Mbyte and 2 Mbyte memory
configurations available

4 Kbytes of dual-ported memory available if you use the background monitor.
Mapping resolution is 256 bytes

No wait states required by the emulator for processor speeds up to 25 MHz
One wait state required in all accesses above 25 MHz

Vi
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In This Book

This manual covers the HP 64783A/B emulator for the MC68040, MC68EC040,
and MC68LC040 microprocessors. It is divided into the following parts:

Part 1, “Quick Start,” shows you how to make some simple measurements with the
emulator, using the built-in demo program. A short chapter in this part shows you
how to fix the most common problems you might encounter when you first use the
emulator.

Part 2, “Using the Emulator,” tells you how to use all the standard emulator
commands to perform various measurement tasks with the emulator. Use this part
of the manual after you have worked through the tutorials in part 1.

Part 3, “Reference Information,” is the place you should turn to when you are
familiar with the emulator and want to make advanced measurements, such as using
the MC68040 MMU, or simply want to look up detailed syntax information for a
command.

Part 4, “Installation and Service,” tells you how to install the emulator, connect it to
the target system, and verify that it works correctly.

You should read the bodkoncepts of Emulation and Analysiien you have the
chance to do so; it contains a good conceptual introduction to the emulation
process, and also describes how an emulation monitor works. ThelBa@k700

Card Cage Installation/Service Guitkdls you more about installation and
configuration of the HP 64700 Card Cage. If you have a problem with the emulator
and don't understand how to fix it, a listing for your local HP Sales and Service
office is in theSupport Services Guide
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Part 1: Quick Start Guide

The Emulation Process

The emulator is a powerful tool that can help you debug and integrate your target
system hardware and software. There are three steps to the emulation process:

Develop Your Programs

Before you can use the emulator to debug your target system, you must have a
target program to analyze. This may be developed on a host computer and
downloaded into target system ROM, or you can download programs into
emulation memory, which allows testing, debugging and modification before the
code is committed to hardware.

Configure the Emulator

Each target system has different resource requirements for memory and 1/O
locations. The emulator configuration controls allow you to adapt the emulator to
match the needs of your target system hardware and software. You usually define
this configuration once, then change it only as your target system design definition
changes.

Use the Emulator

After you configure the emulator, you can load the programs you want to test, run
them, and make various measurements to verify their functionality. The emulator
allows you to control program runs, display and modify memory and registers, and
record program execution.




Part 1: Quick Start Guide

In This Part

Chapter 1, “Quick Start Guide,” tells how to set up the emulator and how to be|
making simple measurements. The chapter is organized as a practice tutorial,
that you can use the built-in demo program of the emulator to learn about em
operation.

Chapter 2, “Troubleshooting,” gives you tips on solving the more common
problems that you may find when you begin using the emulator.

If you're looking for more detailed information on emulator operation, see part
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Chapter 1: Getting Started
Step 1. Log in to the emulator

The Getting Started Procedure

The first steps of this procedure introduce you to some of the basic features of the
MC68040 emulator. The last steps of this procedure show you how the MC68040
emulator helps you develop your target system and program code in a virtual
memory system managed by the MC68040 memory management unit (MMU).

Step 1. Log in to the emulator

* Type the following command:

$telnet  hostname

Where <hostname> is the name of the emulator. You could use the Internet
Protocol (IP) address (or internet address) in place of the emulator name, if desired.
For example:

$telnet 15.35.226.210

Note The "telnet" capability of the HP64700A is unsupported. It is provided at no cost.
Hewlett-Packard makes no warranty on its quality or fithess for a particular purpose.

You should see messages similar to:

Trying...

Connected to 15.35.226.210

Escape character is '’

After you connect to the emulator, you should see a prompt similar to:
R>




Chapter 1: Getting Started
Step 2. Initialize the emulator

Step 2. Initialize the emulator .

Make sure you begin an emulation session with the emulator in its default,
power-up state by initializing the emulator. Initialize the emulator by entering the
init command.

R>init
# Limited initialization completed

Step 3. Load the demo program

Type in thedemocommand.

R>demo

The command "demo” initializes the configuration of the emulator and loads the
demo program along with its symbols into emulation memory.




Chapter 1: Getting Started
Step 4. See the emulation memory map

Step 4. See the emulation memory map

» See how the emulation memory map was set up to store the demo program. Use
themap command:

R>map

# remaining number of terms : 5

# remaining emulation memory : 20000h bytes

map 000000000..00000ffff@a eram lock #term 1
map 0ff000000..0ff000fff@a eram dp,lock,tci # term 2
map Offff0000..0ffffffff@a eram lock #term 3
map other tram

R>

Because the emulator can use target system memory or emulation memory (or
both), it is necessary to map ranges of memory so that the emulator knows where to
direct its accesses. You can map up to eight memory ranges with 256-byte
resolution (beginning on 256-byte boundaries and at least 256 bytes in length).

In an emulation memory map, you can characterize memory ranges as emulation
RAM, emulation ROM, target system RAM, target system ROM, or as guarded
memory.

The "lock" attribute requires cycle-termination signals from the target system to
end emulation-memory cycles. The "dp" attribute assigns the associated 4-Kbyte
address space to the dual-port memory. Term 2 is occupied by the emulation
foreground monitor, which always uses dual-port memory. The "tci" attribute
prevents data read by the processor from being stored in the instruction and data
caches when execution is in the emulation monitor.




Chapter 1: Getting Started
Step 5. Display the symbols of the demo program

Step 5. Display the symbols of the demo program

* Type in thesym command:

R>sym
sym __ctype=0000081a6
sym __initcopy=00000809e
sym _alarm=00001c004
sym _clocktic=00001c000
sym _demodisp=000008094
sym _duration=000018000
sym _main=0000100a2
sym _memcpy=0000082e0
sym _memset=0000082a8
sym _outchar=000010000
sym _setalarm=00000808a
sym _sys_demodisp=0000007c8
sym _sys_demointr=0000007e0
sym _sys_intrhdlr=000000812
sym _sys_setalarm=000000874
sym _sys_startup=0000008cc
sym _sysbuf=00001c010
sym _tolower=0000082c8
sym _userbuf=000018004
sym _usermode=000008000
sym dtoi=00000816¢
sym dtoui=000008188
sym entry=000000700

R>




Chapter 1: Getting Started
Step 6. Display the demo program in memory

Step 6. Display the demo program in memory

» Display a partial listing of the demo program by using the following memory
command:

U>m -dm 8000..8050
000008000 _usermode LINK.W A6 #$FFFC

000008004 MOVEM.L D2-D4/A2-A4,-(A7)
000008008 - MOVEA.L ($0008,A6),A2
00000800c - MOVE.L ($000C,A6),D2
000008010 - MOVEA.L ($0010,A6),A3
000008014 - TST.L D2

000008016 - BLE.L $00008074
00000801c - MOVEC USP,DO
000008020 - MOVE.L DO,($FFFC,A6)
000008024 - MOVE.L D2,D0
000008026 - LSL.L #2,D0

000008028 - SUB.L  DO,($FFFC,A6)
00000802c - MOVEA.L ($FFFC,A6),A4
000008030 - MOVEQ  #$00000000,D3
000008032 - BRA.B  $00008066
000008034 - MOVEA.L ($00,A3,D3.L*4),A0
000008038 - MOVEQ #$FFFFFFFF,DO
00000803a - ADDQ.L #1,D0
00000803c - TST.B (A0)+

00000803e - BNE.B  $0000803A
000008040 - ADDQ.L #1,D0
000008042 - MOVE.L DO0,D4
000008044 - MOVEQ  #$00000002,D0
000008046 - MOVE.L DA4,D1
000008048 - DIVSL.L DO0,D0:D1
00000804c - ADD.L DA4,DO
00000804e - SUB.L  DO,($FFFC,A6)
M>

Them command lets you display and modify memory locations. When displaying
memory, thedm option causes the contents of memory locations to be
disassembled (displayed in assembly language mnemonic format).

Note that the prompt changed from R> to M>. This indicates that the emulation
processor changed from the reset state to the state of running in the monitor. The
emulator uses one of the routines in the monitor to read the content of memory.
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Step 7. Start the demo program .

Type in the command to run the emulator from reset.
M>r rst

u>

The "U>" prompt indicates that the user program (in this case, the demo program)
is running.
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Step 8. Take a trace of the demo program

Use the trace to see where the demo program is running:

Ust
Emulation trace started

Thet (trace) command tells the analyzer to look at activity on the emulation
processor buses and control signals at each bus cycle. The information available
during a bus cycle is called a state.

When a state matches the "trigger state", which you specify, the analyzer captures it
into its trace memory and identifies it as line 0. The analyzer fills the remainder of
its trace memory with states that occur after the trigger state.

The default trigger state is "any state". With the default specification, the t
command will cause the analyzer to trigger on the first state it finds and store each
new state that occurs until its trace memory is filled.

Step 9. View the status of the trace

Type in thets command:

Usts
--- Emulation Trace Status ---
NEW User trace complete
Arm ignored
Trigger in memory
Arm to trigger ?
States 1024 (1024) 0..1023
Sequence term 2
Occurrence left 1

u>
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Step 10. View the trace list

List the first twenty states stored in the trace list (-t 20), with instructions
disassembled (-d), and symbols and addresses shown in the addr column (-e), by
entering the followingl command:

Ustl -d -e -t 20
Line addr,H 68040 Mnemonic
0 000008f8 BLE.B  $000008E4
=000008fa MOVEQ  #$00000050,D0
1 000008fc CMP.L D2,D0
=000008fe BLS.B  $000008E4
2 000008e8 TST.B ($00,A2,D2.L)
3 000008ec BEQ.B  $000008F6
=000008ee ADDQ.L #1,D2
4 000008f0 MOVEQ #$00000050,D0
=000008f2 CMP.L  DO,D2
5 ffffc010 $00------ phy sdata byte read
6 000008f4 BCS.B  $000008E8
=000008f6 TST.L D2
7 000008f0 MOVEQ  #$00000050,D0
=000008f2 CMP.L  DO,D2
8 000008f4 BCS.B  $000008E8
=000008f6 TST.L D2
9 000008f8 BLE.B  $000008E4
=000008fa MOVEQ  #$00000050,D0
10 000008fc CMP.L D2,DO
=000008fe BLS.B  $000008E4
11 00000900 MOVE.L #3$0000092A,($FFF8,A6)
12 00000904 $092AFFF8 phy sprog long read
13 000008e0 Unimplemented F-Line Opcode: $FF00
=000008e2 ADDQ.L #4,A7
14 000008e4 MOVEQ #$00000000,D2
=000008e6 BRA.B  $000008FO0
15 000008e8 TST.B  ($00,A2,D2.L)
16 000008f0 MOVEQ #$00000050,D0
=000008f2 CMP.L  DO,D2
17 000008f4 BCS.B  $000008ES8
=000008f6 TST.L D2
18 000008f8 BLE.B  $000008E4
=000008fa MOVEQ  #$00000050,D0
19 000008fc CMP.L D2,DO
=000008fe BLS.B  $000008E4

u>

The first column in the trace list contains the line number. The trigger state is
always on line number 0.

The second column contains the address information for each state. Addresses may
be locations of instruction opcodes on fetch cycles, or they may be sources or
destinations of operand cycles. TFe@ption in thel command causes symbols to

be shown in this column (when available) instead of hexadecimal values.
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The third column shows mnemonic information about the emulation bus cycle.
The-d option in thel command causes instructions to be disassembled.

Note the equals signs "=" in the addr column. These are equivalent addresses.
These addresses never appeared on the emulation bus. These addresses were
emitted by the disassembler to show actual locations of the associated instructions.

Step 11. Use the demo program

The demo program is designed to write numbers to the seven-segment LED on the
demo board. Have the following numbers written to the LED:
1234567890ABCDEF. Use the following command to modify the "_sysbuf"
symbol:

U>m _sysbuf="1234567890ABCDEF"

The string you entered in the "m" command should write one time on the LED of
the demo board.
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Step 12. Stop (break from) program execution

Theb command causes the emulator to break away from running the target
program to run the emulation monitor program.

The monitor program contains the routines that provide most of the features of the
emulator, such as display of internal registers and target system resources. The
MC68040 emulator has both a background monitor and a foreground monitor (the
foreground monitor is used during this demo procedure).

When the emulator is running your target program, commands that require access
to internal registers or target system resources will cause temporary breaks to the
monitor (except when the emulator is restricted to real time execution).

Break emulator execution away from the demo program and begin execution in the
monitor by entering thb command:

Usb
M>

Notice that the emulation status character becomes "M", which indicates that the
emulator is executing in the monitor.

Step 13. Display processor registers

Type in thereg command:

M>reg

reg pc=0000094e st=2009
reg dO=fffffdff d1=ffffffff d2=00000000 d3=00000000
reg d4=00000000 d5=00000000 d6=00000000 d7=00000000
reg a0=00000002 a1=00018068 a2=0001c010 a3=00000000
reg a4=00000000 a5=00000000 a6=0001fff6 a7=0001ffee
reg usp=0001bffe msp=00000001 isp=0001ffee vbr=00000000
reg cacr=00000000 sfc=00 dfc=04

M>
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Each time theeg command is used, the new values of the processor registers are
shown. In the case where the emulator is running your target program, some of the
processor registers will usually have changed each time you enteg the

command. In this case (the emulator is running the monitor), the register values are
not changing.

Step 14. Step through program execution

» Step one instruction in the target program by entering toenmand.

M>s
0000008e4@s - MOVEQ  #3$00000000,D2
PC = 0000008e6@s
ISTATUS 155! Vector table modified for single stepping
M>

» Step eight instructions in the target program by entering 8tmmmand

M>s 8

0000008e6@s - BRA.B  $000008FO
0000008f0@s - MOVEQ  #$00000050,D0
0000008f2@s - CMP.L DO,D2
0000008f4@s - BCS.B  $000008E8
0000008e8@s - TST.B  ($00,A2,D2.L)
0000008ec@s - BEQ.B  $000008F6
0000008f6@s - TST.L D2
0000008f8@s - BLE.B  $000008E4
PC = 0000008e4@s

M>

Thes command lets you step through execution of your target program. You can
step single instructions, or several instructions at a time.
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Step 15. Reset the emulator .

Reset the emulator by entering tsecommand.

M>rst
R>

Notice that the emulation status character changes to "R", which shows that the
emulator is being held in the reset state.

Step 16. If the emulator status character is
unfamiliar
The "R", "U", and "M" emulation prompt status characters are described in this

chapter. If you see other emulation status charaters, enesah@mand for more
information about the emulator status.

Display the emulator status information by enteringeb@mmmand.

R>es
M68040--Emulation reset
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Step 16. If the emulator status character is unfamiliar

The MMU demonstration

The remainder of this demonstration shows how the M68040 emulator helps you
develop and analyze your target program within a memory system that is managed
by the MMU of the MC68040 processor.

The demo program simulates a real target system that displays hexadecimal
characters on the seven-segment display of the HP64783A demo board (used with
HP 64783A and HP 64783B emulators). A simple operating system uses interrupts
to maintain a system clock and to provide an alarm capability for user mode tasks.
The MMU of the 68040 is used for translating addresses for separate ROM and
RAM areas and to provide memory access protections.

The demo program requires 128 Kbytes of emulation memory. One 64-Kbyte
block of emulation RAM is mapped to lower memory to correspond to system
ROM. The other 64-Kbyte block is mapped to upper memory to correspond to
system RAM. The operating system boot code sets up the MMU with the
following address translations and access protections:

Logical Address  Physical Address  Attributes

00000000..00007fff 00000000..00007fff@a S W (32K super prog/tables)
00008000..0000ffff 00008000..0000ffff@a W (32K lib/libc prog)
00010000..00017fff ffff000O..ffff7fff@a W (32K user prog)
00010000..0001bfff ffff8000..fff{Bfff@a (16K user data/stack)
0001C000..0001ffff ffffCOO0O0..ffffffff@a S (16K super data/stack)
80000000..80ffffff 80000000..80ffffff@a TT (monitor)

Where:
S = Supervisor access only.
W = Write protected.
TT = Controlled by a transparent translation register.

ROM space is write protected and is divided into two blocks. The first half

contains privileged operating system code and static tables that are only accessible
in supervisor mode. The second half contains shared library functions accessible in
both supervisor and user mode. RAM space is divided into three blocks and is
initialized by the operating system at bootup. The first half is write protected and
contains target program code. The second half is divided into two blocks for user
data/stack space and supervisor data/stack space, respectively.

To run the demo program, run from reset and modify "_sysbuf" to a

NUL-terminated hexascii string (ien -db _sysbuf="0123456789ABCDEF).

The operating system monitors the "_sysbuf" variable and invokes the user mode
task to display each character on the seven-segment display. The user mode task
makes calls to the operating system interface to access the I/O port for the
seven-segment display and to set up an alarm to display each character for one-half
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second. After all characters in the string have been displayed, control returns
operating system, at which time, "_sysbuf" can be modified again. If the hexa
string ends with "@", the user mode task will display the hexascii string repetit

and will not return to the operating system. In this case, the emulation processor
must be reset to stop the repetition.

Step 17. Again, run the demo program from reset

» Type in the command:

M>r rst
u>
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Step 18. See the setup of the MMU

Themmu command lets you see the present setup of the MMU. The MMU was
set up by the demo program when you first started it. Type miitnecommand:

U>mmu

Logical Address Physical Address Attributes
000000000..000007fff  000000000..000007fff@a S W
000008000..00000ffff  000008000..00000ffff@a W
000010000..000017fff  Offff0000..0ffff7fff@a W
000018000..00001bfff  0Offff8000..0ffffbfff@a
00001c000..00001ffff  Offffc000..0ffffffff@a S
0ff000000..0ffffffff  0ff000000..0ffffffff@a TT

u>

Note that the first and second ranges of logical addresses are translated 1:1 to their
physical addresses. The third, fourth, and fifth ranges of logical addresses are
translated to different physical addresses. The last range of logical addresses is
translated 1:1 to its corresponding range of physical addresses.

The "TT" attribute beside the last range of physical addresses indicates that it is
transparently translated by one of the transparent translation registers. The
emulation monitor occupies the first part of the last address range.

No part of the demo program was placed in the 16-Megabyte range controlled by

the transparent translation register. Transparent translation registers are easy to use
when reserving 1:1 address space for the emulation monitor, which is essential
because the emulator must be able to access the monitor whether or not the MMU

is enabled.

The demo program could have created an appropriate entry in the MMU tables to
reserve memory space for the emulation monitor. The transparent translation
registers were used to store the monitor because they are much easier to use.
Simply define the address space to be translated 1:1 by the transparent translation
registers and load the emulation monitor into it.
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Step 19. Look at the translation table details for a
single logical address

To see how logical address 18000h is translated by the MMU to its corresponding
physical address, type the following commamdau -t 18000.

U>mmu -t 18000
Logical Address(hex) 0 0 0 1 8 0 0 O
Logical Address (bin) 0000 0000 0000 0001 1000 0000 0000 0000
Table Level AAAA AAAB BBBB BBCC CCCC PPPP PPPP PPPP

LEVEL INDEX LOCATION CONTENTS TBL/PAGE G UxSCM M U W UDT/PDT
SRP 00000200 00000200 RESIDENT

A 000 00000200 0000040b 00000400 y n RESIDENT

B 000 00000400 0000060b 00000600 y n RESIDENT

C 024 00000660 ffff801b ffffBO00 N 00 ncwyy n RESIDENT

Physical Address (hex) = ffff8000
u>

Logical address 18000h is translated to physical address ffff8000h by the MC68040
MMU, using the MMU tables.

When you are developing a virtual memory system, you will need to check the
translations of selected addresses. -Tloption of thanmu command lets you do
this.
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Step 20. Look at details of an MMU Table

Type the following command to see the details of Table C where it is used to
translate logical address 1800@imu -t -c 18000.

Themmu command with the appropriate options lets you see a listing of the details
of one of the MMU tables where it is used in translating a selected logical address.

U>mmu -t -c 18000
Logical Address(hex) 0 0 0O 1 8 0 O O
Logical Address (bin) 0000 0000 0000 0001 1000 0000 0000 0000
Table Level AAAA AAAB BBBB BBCC CCCC PPPP PPPP PPPP

LEVEL INDEX LOCATION CONTENTS TBL/PAGE G UxSCM M U W UDT/PDT
SRP 00000200 00000200 RESIDENT

000 00000200 0000040b 00000400 y n RESIDENT

000 00000400 0000060b 00000600 y n RESIDENT

000 00000600 0000009f 00000000 N 00y cw nyy RESIDENT
001 00000604 00001087 00001000 n 00y cw nny RESIDENT
002 00000608 00002087 00002000 n 00y cw nny RESIDENT
003 0000060c 00003087 00003000 n 00y cwnny RESIDENT
004 00000610 00004087 00004000 n 00y cw nny RESIDENT
005 00000614 00005087 00005000 n 00y cw nny RESIDENT
006 00000618 00006087 00006000 N 00y cw nny RESIDENT
007 0000061c 00007087 00007000 n 00y cwnny RESIDENT
008 00000620 0000800f 00008000 n 00 ncw nyy RESIDENT
009 00000624 00009007 00009000 n 00 ncw nny RESIDENT
010 00000628 0000a007 0000a000 n 00 ncw nny RESIDENT

00000000000 T >

Occasionally you will need to examine the content of one of the MMU translation
tables at the point where it is used to translate a particular logical address. The
mmu -t -c command and options let you do this.
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Step 21. Take another trace of emulation activity

Use thet andtl commands to take a new trace as follows:

Ust
Emulation trace started
ustl
Line addr,H 68040 Mnemonic

0000099c $4A826FEA phy sprog long read
00000998 $B48065F2 phy sprog long read
0000099c $4A826FEA phy sprog long read
000009a0 $7050B082 phy sprog long read
000009a4 $63E42F0A phy sprog long read
000009a8 $48790001 phy sprog long read
000009ac $00964EB9 phy sprog long read
00000988 $588F7400 phy sprog long read
0000098c $60084A32 phy sprog long read
00000990 $28006708 phy sprog long read

OCO~NOUITAWNEFO

u>

Note that all of the addresses displayed are physical addresses (denoted by "phy" in
the "68040 Mnemonic" column of the trace list).

When the analyzer receives physical addresses, it can only show hexadecimal
values in the "addr,H" column of the trace list. The analyzer has no way to cross
reference the physical addresses on the emulation bus with the logical addresses
from which they were translated. Therefore, the analyzer cannot show you any
symbol information associated with these addresses.

To see logical addresses in the tracelist, you must use the deMMUer, demonstrated
next in this procedure.
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Step 22. Prepare the deMMUer so you can see
symbolic addresses in the trace list

* Load the deMMUer so it can supply logical address information to the analyzer
(derived by reverse translating the physical addresses on the emulation bus). Type
the commanddmmu -Iv.

u>dmmu -lv
All physical addresses within the following 32-Mbyte range(s) will be
reverse translated into logical addresses for the analyzer:
000000000..001ffffff@a
0fe000000..0ffffffff@a

The lowest logical address from the translation tables is assumed when
multiple translations reference the same physical address.
u>

The above command loaded the deMMUer with information to reverse translate
two ranges of physical addresses obtained from the MMU. The verbose "v" mode
of this display was selected so we could see which ranges of physical addresses
would be reverse translated by the deMMUer.

Note the message below the list of physical address ranges that will be reverse
translated. This tells you that any physical addresses that might have been derived
from two or more logical addresses will be reverse translated to the lowest logical
address by the deMMUer.

Remember the setup of the MMU. It showed the following:

U>mmu

Logical Address Physical Address Attributes
000000000..000007fff  000000000..000007fff@a S W
000008000..00000ffff  000008000..00000ffff@a W
000010000..000017fff  Offff0000..0ffff7fff@a W
000018000..00001bfff  0ffff8000..0ffffbfff@a
00001c000..00001ffff  Offffc000..0ffffffff@a S
0ff000000..0ffffffff  0ff000000..0ffffffff@a TT

u>

Physical address 1ffff, for example, might appear when the MMU translates either
logical address 1ffff or logical address fffff. The deMMUer will send 1ffff to the
analyzer because it is the lowest logical address that might have caused physical
address fffff to appear on the emulation bus.
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When a physical address maps to two or more logical addresses, the deMMU
normally sends the logical address with the lowest value to the analyzer.

Exceptions to this rule are discussed in the chapter titled, "Using Memory
Management" in this manual.

Step 23. Enable the deMMUer

Enable the deMMUer to supply logical addresses (obtained by reverse translating
physical addresses) to the analyzer. Type the comrdandu -e.

U>dmmu -e
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Step 24. Take a new trace

» The purpose of this trace is to see if the analyzer is now capturing logical address
information for each state on the emulation bus. Type ihdhdtl commands
shown below:

Ust
Emulation trace started
U>tl -e
Line addr,H 68040 Mnemonic

0 000008fc $B08263E4 log sprog long read
1 000008e8 $4A322800 log sprog long read
2 000008ec $67085282 log sprog long read
3 000008f0 $7050B480 log sprog long read
4 _sysbuf $00------ log sdata byte read

5 000008f4 $65F24A82 log sprog long read
6 000008f0 $7050B480 log sprog long read
7 000008f4 $65F24A82 log sprog long read
8 000008f8 $6FEA7050 log sprog long read
9 000008fc $B08263E4 log sprog long read
10 00000900 $2D7C0000 log sprog long read
11 00000904 $092AFFF8 log sprog long read
12 000008e0 $FF00588F log sprog long read
13 000008e4 $74006008 log sprog long read
14 000008e8 $4A322800 log sprog long read
15 000008f0 $7050B480 log sprog long read
16 000008f4 $65F24A82 log sprog long read
17 000008f8 $6FEA7050 log sprog long read
18 000008fc $B08263E4 log sprog long read
19 000008e8 $4A322800 log sprog long read

Note that "log" is now shown in the "68040 Mnemonic" column. Because the
deMMUer is supplying logical addresses to the analyzer, the analyzer is able to
replace the address for "_sysbuf"' with the symbol name in the trace list. You told
the analyzer to use symbol names where possible when you includedptien

with thetl command.
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Step 25. Inverse assemble the trace list

* Now show the trace list inverse assembled into assembly language mnemonics.
Use the followingl command and the options shown:

Ustl -d -e -t 20
Line addr,H 68040 Mnemonic

0 000008fc CMP.L D2,DO
=000008fe BLS.B  $000008E4

1 000008e8 TST.B ($00,A2,D2.L)

2 000008ec BEQ.B  $000008F6
=000008ee ADDQ.L #1,D2

3 000008f0 MOVEQ #$00000050,D0
=000008f2 CMP.L  DO,D2

4 _sysbuf $00------ log sdata byte read

5 000008f4 BCS.B  $000008E8
=000008f6 TST.L D2

6 000008f0 MOVEQ #$00000050,D0
=000008f2 CMP.L  DO,D2

7 000008f4 BCS.B  $000008E8
=000008f6 TST.L D2

8 000008f8 BLE.B  $000008E4
=000008fa MOVEQ  #$00000050,D0

9 000008fc CMP.L  D2,DO
=000008fe BLS.B  $000008E4

10 00000900 MOVE.L #$0000092A,($FFF8,A6)

11 00000904 $092AFFF8 log sprog long read

12 000008e0 Unimplemented F-Line Opcode: $FF00
=000008e2 ADDQ.L #4,A7

13 000008e4 MOVEQ  #$00000000,D2
=000008e6 BRA.B  $000008FO0

14 000008e8 TST.B  ($00,A2,D2.L)

15 000008f0 MOVEQ #$00000050,D0
=000008f2 CMP.L  DO,D2

16 000008f4 BCS.B  $000008ES8
=000008f6 TST.L D2

17 000008f8 BLE.B  $000008E4
=000008fa MOVEQ  #$00000050,D0

18 000008fc CMP.L  D2,DO
=000008fe BLS.B  $000008E4

19 000008e8 TST.B  ($00,A2,D2.L)

Note that the symbol "_sysbuf" is shown in the trace list instead of the hexadecimal
address value that it represents. You requested that symbols be shown in place of
hexadecimal address values when you included the "-e" optionttactmmand

above.
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Step 26. See the demo help screen

Enter the comman® demo

The display contains a description of the demo program used in this chapter. Other
help screens are available in the emulator. Simply @rtehelp, followed by the

name of the command or topic for which you would like to receive some help. If
you enter? or help alone, the emulator will show you a list of topics on which you
can receive helpful information.

Step 27. Reset the emulator

Sometimes you may want to reset the emulation processor. This may be done from
the emulator or the target system. To reset the emulation processor from the
emulator, typerst

The prompt will change B>.

When you apply power to the emulator, the initialization process leaves the
emulator in the reset state. Changing some configuration items also resets the
processor. (Refer to the chapter titled "Configuring the Emulator" for more
information.)
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Troubleshooting

Finding out what's wrong and fixing it
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Chapter 2: Troubleshooting
If the demo program won’t work

This chapter explains how to diagnose and solve simple problems you might
encounter when you first get started using the emulator. It doesn't explain how to
solve more complex problems or how to interpret error messages. See Part 2 of this
manual for more comprehensive problem solutions.

If the demo program won'’t work

[J Check to be sure that you have the emulator plugged into the demo board, with
power connected to the demo board from the emulator. (The demo program will not
work with target systems other than the demo board.)

[J Make sure the reset flying lead is connected from the probe to the demo board.
[J Make sure the green power indicator LED on the demo board is on.

[J Make sure you initialized the emulatami{ -p), and then executed themo
command to load the program and configure the emulator.

If you don’t see a prompt

[J Make sure that the power cable is connected to the Card Cage and that the front
panel power switch is ON.

[ Make sure that the communications channel settings are correct for the data
communications setup and cabling that you are using.

[J Make sure that you are using the correct data communication cable and that it is
properly connected from your terminal or host computer to the HP 64700 Series
Card Cage.

If you need more information about power or datacomm connnections, see the
HP 64700 Series Card Cage Installation/Service Gufdgu are unable to find
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the source of the problem, contact your local HP Sales and Service Office for
assistance.

If you see an unfamiliar prompt

The emulator uses several different characters before the prompt string to provide
status information (for example, R> means emulator reset). A complete list of these
prompts is in Chapter 3, “Using the Terminal Interface.” If you are unable to find
the problem from that information, check the following items:

To function correctly, the emulator must be plugged into a powered on target
system with a clock signal. (Apply power to the emulator before applying power to
the target system.) You must use the demo board supplied with the emulator for
the demo program.

Make sure your system is not holding the emulator in a wait state, or has not
arbitrated the bus away from the emulation processor. The demo board will not
cause these conditions.

Make sure that the emulator is properly configured for your system requirements.
See Chapter 7, “Configuring the Emulator.” The demo command automatically
configures the emulator for the demo board.

Make sure that the emulation monitor is configured correctly. If you want to use a
background monitor, choosémon=bg If you want to use a foreground monitor,
choosecf mon=fg. Choosecf monaddr=<address>to set the starting address of

the monitor<address>must be on a 4K boundary. The foreground monitor
<address>range cannot be used by your programs. The demo program requires
use of the foreground monitor.

Try running performance verification (pv) to verify that the emulator and emulation
controller are functioning correctly. See Chapter 15, “Installation and Service.”
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If the emulator displays a prompt, but doesn’t

respond to commands
. [J Make sure that you are using the correct data communications cable.

[J Make sure that the data communications switch settings (or settings made with the
stty command) are correct for the terminal or host computer and cable that you are
using.

If the emulator seems to execute a command but doesn’t echo what you typed,
check the local echo switch setting or the echo setting stttheommand.

[J Make sure that you haven't reassigned port actions with the datacomm switch
settings.

If you need more information about power or datacomm connections, see the
HP 64700 Series Card Cage Installation/Service Gufdgu are unable to find
the source of the problem, contact your local HP Sales and Service Office for
assistance.

If you can’t load the demo program

[J Make sure that the emulator is connected to the demo board, not some other system.

L] Try reinitializing the emulatoiirfit -p), then reenter thdemo command.
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Chapter 2: Troubleshooting
If you can't load a program

If you can’t load a program

[J Make sure that the configuration is correct. See Chapter 7, “Configuring the
Emulator,” for more information.

[J Make sure that the memory map is defined correctly for your program resource
needs. See Chapter 7, “Configuring the Emulator,” for more information.

[J Make sure that the emulator is properly connected to your target system (the demo
board, in this case) and that the system is powered-on. Also, if the memory map
references target system resources, there must be target system hardware in the
ranges defined by the map.

[J Check thdoad command syntax and the absolute file format to make sure that you
are using the correct options.

[J Make sure that you are using the correct load procedure for the emulator
communications configuration. See Chapter 4, “Using the Emulator,” for examples
of different configurations and the appropriate load procedures.

If the emulator won’t run the program

[J Make sure that you have configured the emulation monitor correctly. If you want to
use a background monitor, cho@$enon=bg If you want to use a foreground
monitor, choosef mon=fg. Choosef monaddr=<address>to set the starting
address of the monitoraddress>must be on a 4K boundary. The foreground
monitor<address>range cannot be used by your programs.

[J Check the general emulator configuration. See Chapter 7, “Configuring the
Emulator,” for more information.

[J Check the emulator memory map to verify that it matches the resource needs of the
program. If the program and map rely on resources in your target system, make
sure that the emulator is properly connected to a powered-on target system.
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Chapter 2: Troubleshooting
If you can't break to the monitor

[J Check to make sure that you have correctly specified the address for the run
command.

If you can’t break to the monitor

[J Make sure that you have configured the emulation monitor correctly. If you want to
use a background monitor, cho@$enon=bg If you want to use a foreground
monitor, choosef mon=fg. Choosef monaddr=<address>to set the starting
address for the monitor.

[J Try initializing the emulatorikit -p), or cycle power to the emulator.

[J Run performance verificatiopy) to test the emulation controller.

If the emulator won't reset

[J Use theescommand to see if the target system is holding the processor in the reset
state.

[J Make sure the reset flying lead is connected from the probe to the demo board.
[J Try initializing the emulatorifit -p), or cycle power to the emulator.

[J Run performance verificatiopy) to test the emulation controller.
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Part 2

Using the MC68040
Emulator/Analyzer
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Part 2: Using the MC68040 Emulator/Analyzer

Making Measurements

When you've become familiar with the basic emulation process (see part 1 of this

manual), you'll want to make specific measurements to analyze your software and
target system. The emulator has many features that allow you to control program

execution, view processor resources, and record program activity.

In This Part

Chapter 3, “Using the Terminal Interface,” tells you how to use the Terminal
Interface commands.

Chapter 4, “Using the Emulator,” shows you how to use the Terminal Interface
commands to control the emulation processor and make simple emulation
measurements.

Chapter 5, “Using the Analyzer,” explains how to use the emulation analyzer to
record program execution for debugging.

Chapter 6, “Making Coordinated Measurements,” shows you how to use multiple
emulators, analyzers, oscilloscopes or other measurement tools to make complex
measurements.

Chapter 7, “Configuring the Emulator,” explains how to use the Terminal Interface
commands to allocate emulation resources such as memory and how to enable and
disable certain emulator features.

Chapter 8, “Solving Problems,” explains some of the problems that you might
encounter when you use the emulator, and how to solve them.

If you're looking for a general introduction to using the emulator, see part 1.
Reference information on the emulator is in part 3.

36



Using the Terminal Interface

How to set up the emulator and enter commands in the terminal interface
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Chapter 3: Using the Terminal Interface

The Terminal Interface provides all the commands you need to make emulation and
analysis measurements. The interface includes tools for emulator initialization,
command entry and recall, and command help.

The steps in the emulation process are as follows:

1 Develop your program as described in Chapter 4.
2 Set up the emulator hardware and software as described in Chapter 15.

3 Connect the emulator to the demo board or other system. (See Chapter 15 and
Chapter 5).

4 Apply power to the emulator.

5 Configure the emulator as needed for your system and programs. See Chapter
7.

6 Use the Terminal Interface commands to load, run and debug your programs.
See Chapters 3, 4 and 5.
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Chapter 3: Using the Terminal Interface
Using the Interface

Using the Interface

The Terminal Interface is a command-line interface. By using the Terminal
Interface commands, you can control HP 64700 Card Cage system functions and
the emulator-specific functions.

This section tells you how to enter, recall and edit Terminal Interface comman
also explains a few system commands that you may want to use.

The Terminal Interface displays different prompts to show you the current emulator
status. The prompts are shown in the following table.

Command Prompt Meaning

c> No clock source from the emulated
system.

R> The processor is being reset from the
emulator.

r> The processor is being reset from the
emulated system.

g> The processor has not been granted the
bus by the external arbiteBG is not
asserted).

h> The processor has double bus faulted.

b> No bus cycles are occurring.

u> The processor is executing a target
(user) program.

M> The processor is executing the
emulation monitor.

p> No power from the emulated system.

wW> The emulator is waiting for a CMB
READY signal. See Chapter 6.

w> The processor is waiting for a cycle

termination from the target system.
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Chapter 3: Using the Terminal Interface

Using the Interface

?> The emulator is in an unknown state.
You will probably need to use thst or
init command or cycle power to
reinitialize the emulator.

Examples

To apply power

Apply power to the emulator by pressing the power ON button located on the front
panel.

Apply power to the MC68040 emulator and do a complete initialization. You will
see a display similar to the following on your terminal screen:

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.

HP64700B Series Emulation System
Version: B.01.00 20Dec93
Location: Flash
System RAM:1 Mbyte

HP64783 Motorola 68040 Emulator
HP64740 Emulation Analyzer
R>

The emulator executes the initialization procedure, and then presents the Terminal
Interface command prompt. See “To Initialize the Emulator.”
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Chapter 3: Using the Terminal Interface
Using the Interface

To initialize the emulator

To do a limited initialization of the emulator, typeit

To do a complete initialization of the emulator, without verification of system
controller and memory, typeit -c.

To do a complete initialization of the emulator, with verification of memory and
system controller, typénit -p

Theinit command does the following:

* Resets the memory map.

* Resets the emulation configuration items.
* Resets the break conditions.

» Clears software breakpoints.

* Reloads the background monitor.

The-c and-p options to thénit command allow a more complete initialization of
the emulator, as follows:

» Theinit -c command does a cold-start initialization, except that system
controller performance verification tests are not executed.

* Theinit -p command performs a powerup initialization, which is the same as
cycling power. This includes emulator, analyzer, host controller, and
communications port initialization, and host controller performance
verification. It breaks the LAN connection before reporting the results of the
initialization.
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Chapter 3: Using the Terminal Interface

Using the Interface

Examples

To enter commands

Enter a command by typing it at the Terminal Interface prompt and pressing

<RETURN?> or<Enter>. (Use the key on your system that sends a carriage return).

Recall commands in the reverse of the order that they were entered by pressing
<Ctrl>R.

Combine multiple commands on one command line by separating them with
semicolonscommandl;command2;command3

Repeat a set of commands a certain number of times by typng:
<repeat_count> {<command_set>}

where<repeat_count>is an integer specifying the number of times to repeat
the set of commands listeddwommand_set>

To load the demo program, enter:

R>de