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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Bureau of Standards, to the extent
allowed by the Bureau's calibration facility, and to the calibration facilities of other
international Standards Organization members.

WARRANTY

This Hewlett-Packard system product is warranted against defects in
materials and workmanship for a periond of 90 days from date of
installation. During the warranty period, HP will, at its option, either
repair or replace products which prove to be defective.

Warranty service of this product will be performed at Buyer's facility
at no charge within HP service travel areas. Outside HP service travel
areas, warranty service will be performed at Buyer's facility only upon
HP's prior agreement and Buyer shall pay HP's round trip travel
expenses. In all cases, products must be returned to a service facility
designated by HP.

For products returned to HP for warranty service, Buyer shall prepay
shipping charges to HP and HP shall pay shipping charges to return the
product to Buyer. However, Buyer shall pay all shipping charges, duties,
and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with
an instrument will execute its programming instructions when properly
installed on that instrument. HP does not warrant that the operation of
the instrument, or software, or firmware will be uninterrupted or error
free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from
improper or inadequate maintenance by Buyer, Buyer-supplied software or
interfacing, unauthorized modification or misuse, operation outside of
the environment specifications for the product, or improper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
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SOFTWARE NOTICE

NOTICE

Attached to this software notice is a summary of problems and solutions
for the Software Performance Analyzer that you may or may not en-
counter. Use this summary with the manual you received with the
product. In the one-line description at the top of each problem and solu-
tion, there is a software topic or manual chapter reference.

5958-6067, R2604 APRIL 1986







Page: 1
KPR #: 2700005470 Product: SOFT PERF ANAL M64310-90902 01.01
Keywords: MANUAL

One-line description:
Softkeys only cmds allowed once measurement started. (See Ch 10, pg 10-2)

Problem:

When using the S/W Perf Analyzer with any processor, once a measurement
is started, the only commands that will work are the softkey commands.

It is impossible to leave a measurement running and use a command file

to get out of SPA, or print or anything. Command File names are accepted
only after halt.

Solution:

Once a S/W analysis is running, it will run to completion unless
halted. After halting, a command file may be entered.

KPR #: D200024067 Product: SOFT PERF ANAL M64310-90902 01.01
Keywords: MANUAL

One-line description:
Can't pass numeric value to CMD file on one line. (See Ch 10, pg 10-2)

Problem:

When using a command file in SPA, you must put the parameter to be
passed on the second line after the invocation of the command file
instead of all on one line.

There is also a problem with specifying a command file with more than

one parametez. The only valid syntax is <CMDFILE> <PARM> and not
<CMDFILE> <PARM> <PARM>....

Solution:
Use only valid syntax: <CMDFILE><PARM>
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Chapter 1

GENERAL INFORMATION

INTRODUCTION

This manual describes how to operate the software performance analyzer
when it 1is installed in the 6U4000-series Hewlett-Packard Logic
Development System.

MANUAL CONTENT

As an aid in locating information, the contents of this manual are
briefly summarized as follows:

Chapter 1 defines the content and organization of this manual. It also
provides an overview of the software life cycle and how the software
performance analyzer fits within this environment.

Chapter 2 describes the measurement capabilities of the analyzer. It is
intended to show, from a practical standpoint, the wvalue of the dif-
ferent measurement modes and the specific use for each mode. Also dis-
cussed are the symbolic interface and automatic configuration to emula-
tion features of the analyzer.

Chapter 3 describes the procedures for installation of the software per-
formance analyzer and the procedures for making duplicate copies of the
operating software for backup.

Chapter 4 provides a step-by-step operating procedure for using the
analyzer for a simple, basic measurement. It is designed to help the
user become familiar with system and analysis operation.

Chapter 5 provides information for defining events to be measured.

Chapter 6 provides information for setting up and qualifying a
measurement.

Chapter 7 provides a definition of the measurement modes available and
describes the use of each mode.

Chapter 8 provides information for selecting and optimizing the display.

Chapter 9O describes how to manually or automatically configure the
analyzer.
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Chapter 10 identifies and describes system software conventions, utility
commands, utility keyboard keys, and softkey prompts.

Chapter 11 describes how two or more analyzers are configured to trigger
or accept a trigger from one another +to perform a specific
measurement(s).

Chapter 12 contains the theory of operation from a functional point of
view. It covers the sampling techniques, measurement considerations, IMB
interaction, and statistical theory.

Appendices A through D provide the operating syntax diagrams, status and
error messages and softkey prompts, glossary of softkey labels, and the

software performance analyzer specifications, respectively.

An index is also provided for quick reference to specific items.

USING THE SOFTWARE PERFORMANCE ANALYZER
THROUGHOUT THE SOFTWARE LIFE CYCLE

The software performance analyzer is a tool that can be used throughout
the software life cycle of a microprocessor-based product to provide a

nonintrusive view of software as it executes in real time. It is a
single board subsystem that monitors program flow on the emulation bus
to aid in software characterization, +testing, debugging, and
optimization.

There are four major phases of the software life cycle where the soft-
ware performance analyzer can aid designers in their development. (1)
investigation phase, (2) prototype phase, (3) production phase, and (4)
maintenance phase.

INVESTIGATION PHASE

During the investigation phase of a project market needs are assessed,
performance criteria are established, and feasibility studies are done.
Portions of software, such as operating systems or critical algorithms
may be tested. It is possible that if data cannot be displayed within a
certain period of time to a user of the product, that the product is not
viable. With the performance analyzer, these sections of software can
be quickly verified and optimized to achieve the desired performance.
Also at this time in the development, a choice of processors may be con-
sidered and benchmarked to determine the best one for the job.

PROTOTYPE PHASE

Current programming philosophies break an overall software effort down
into many independent modules with well-defined interfaces. Each module
must be implemented, tested, debugged, and integrated with the other

1-2
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modules. The software performance analyzer can be used during this
phase to assure that each module is meeting its specifications and to
locate any anomalies. Having a visual picture of executing software can
provide insights and understanding of the system as it is being
developed. Using an emulation system during the prototype phase
provides a real execution environment before target hardware is avail-
able, and as a result software can eventually be integrated in the tar-
get with less difficulty.

PRODUCTION PHASE

Getting the product characterized and thoroughly tested for product
release 1is the next phase where the software performance analyzer can
play a major role. Benchmarking for competitive reasons may also be im-
portant at this time. Providing tools for field service personnel where
they can quickly determine with a graphical presentation whether the
system is operating correctly or not could be valuable.

MAINTENANCE PHASE

The maintenance phase of the software life cycle is rapidly becoming the

most consuming in terms of time and resources. A large part of the
maintenance phase is involved with fixing bugs and making enhancements
to released products. Software inefficiencies often go undetected,

resulting in performance degradation. The software performance analyzer
can possibly reveal an easy way to speed up system interaction, make
better use of memory, or shorten a measurement algorithm. Many times
software engineers find themselves responsible for undocumented soft-
ware that they know nothing about and are expected to make enhancements.
The software performance analyzer can provide the insight and knowledge
they need to understand what the interactions are between the modules
and to locate the inefficiencies.

The software performance analyzer gives a designer a nonintrusive view
of software while it executes in real time and can be used during all
phases of development. The next chapter will provide an insight into
the six measurement modes, how they are used and why. You should also
obtain an understanding of the high level symbolic interface and how the
software performance anaylzer 1is automatically configured for the
emulator subsystem.
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Chapter 2

PREVIEWING MEASUREMENT CAPABILITIES

INTRODUCTION

This chapter provides information pertaining +to the measurement
capabilities of the software performance analyzer. It is intended to
show, from a practical standpoint, the value of the different measure-
ment modes and the specific use for each mode. The symbolic interface
and automatic configuration to emulation are also discussed.

It is important to note, at this point, that prior to making a measure-
ment it is necessary to define the events that you will be using as a
basis for your measurements. An event can be defined as a specific ad-
dress, an address label, a range of addresses, a range of source line
numbers, a module, a contiguous range of modules, or a time range. If
you want to use symbology for defining events, you must set up an ab-
solute file before those type of events can be defined. Event groups
can be defined to include up to twelve previously defined address,
module, or time events. A discussion of the define functions and the
method used to define events and event groups is given in chapter 5.

It is also important to note, at this point, that parameters can be im-
plemented for setting up and qualifying a measurement. A measurement
may be stopped on either a number of termination conditions or using the
measurement disable function. The measurement can be qualified using
the internal windows or enable/disable terms of the analyzer. The soft-
ware performance analyzer can also either qualify or be qualified by an
external analyzer over the intermodule bus with the trigger enable line.
In addition, the setup command provides you with the ability to control
the event period in the scanning mode. Finally, the setup capability
allows you to set up an absolute file so that you can interact symboli-
cally with the analyzer (as noted above). A discussion of the setup
functions and their uses is given in chapter 6.

After the events to be measured (and setup parameters, if desired) have
been defined, you can then begin your measurements. There are six dif-
ferent measurement modes in which the analyzer operates. These modes
are as follows:

1. memory activity mode,

2. program activity mode,

3. module duration mode,

4. module usage mode,

intermodule duration mode, and

A\
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6. intermodule linkage mode.

These modes are basically divided into three different types of measure-
ments: activity, duration, and linkage. Each of these types of measure-
ments are discussed in the following paragraphs.

ACTIVITY MEASUREMENT MODES

The activity measurement modes are the memory and program activity
modes. In both of these modes, either time or occurrences can be selec-
ted for display by pressing the appropriate softkey. You can also elect
to observe either relative or absolute data (also by using the ap-
propriate softkey). Relative data is defined as data that is currently
being displayed on the screen. The percentages shown will total 100%
since the data shown is relative only to that data currently being dis-
played. Absolute data, on the other hand, is defined as the data as it
relates to the total program being analyzed, not to just the displayed
data. Absolute data can, therefore, total less than 100% if the total
program is not included in the displayed data.

The activity measurements also provide for a maximum of two real-time
activity measurements per software performance analyzer board. A total
of four boards may be used at any one time (depending on the measurement
system configuration), so a total of eight real-time activity measure-
ments may be taken. When making real-time measurements, no window or
disable functions are allowed. The data for each event is gathered in
parallel. There is an approximate U0 usec break (dead time) ap-
proximately every second for the hardware to be unloaded. Any previous-
ly set event period is ignored.

A prefetch into an events range will register as activity within that
event if it is currently being monitored. This may cause confusion if
no activity is expected. If this becomes a problem, adding code "pads"
in front of each event is suggested.

MEMORY ACTIVITY MODE

The memory activity mode provides measurements of accesses to memory
space. It provides an accurate picture of memory accesses throughout
your software program and thereby gives you the capability to make the
best possible use of available memory space.

Both time and occurrences can be measured for activity in selected rang-
es across the user system memory space. Up to twelve user-defined rang-
es can be viewed simultaneously in histogram form. These histograms
provide a graphic view of how the user system memory space is being used
and can quickly point you to memory activity bottlenecks and system
inefficiencies.

To focus on specific areas of interest, you can qualify memory activity
according to status information provided by your system’s processor.
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For example, you can view (individually or in combination) memory reads,
memory writes, I/0 operations, DMA transactions, opcode fetches, stack
pops, stack pushes, etc. A memory activity measurement display is shown
in figure 2-1. For purposes of clarity the measurement is shown in the
halted state and the measurement specification is shown on the command
line.

MEMORY ACTIVITY 0CCURRENCE (ANINA Confidence Level:

Error Tolerance:
EVENT ! COUNT 'PCNT: 7 60% 80%
+

APPLY_PRODUCTIO: 12516
FORMAT_RESULT :  1462:
INPUT ' 528:
MOVE_BYTE ' 10835:
SCAN_STRING 1 22524:
SCAN_NUMBER . 5874:
REPORT_ERRORS 3166
STACK_LIBRARY : 15021:
MATH_LIBRARY @ 76652:
ouTPUT

TOTAL COUNT: 149252

STATUS: Awaiting command userid TRAIN

measure memory_activity dont_care using_address_events 12 thru 21 status
nt_care _

Figure 2-1. Memory Activity Measurement Display

PROGRAM ACTIVITY MODE

The program activity mode can be used to reveal software modules that
create bottlenecks by spotlighting those that cause the majority of ac-
tivity within the program.

This measurement mode provides measurements of all activity caused by a
block of code (including reads, writes, stack pops and pushes, etc.) as
part of an event, even when this memory activity is out of that par-
ticular event’s address range. These out-of-module events, such as
reads, writes, stack accesses, etc., are shown as time or occurrences
within the initiating module.

You can simultaneously view up to twelve separate software modules,
blocks of code, functions, procedures, etc. in histogram form. Each bar
of the histogram represents one event that you can define and label.

A program activity measurement display is shown in figure 2-2. For pur-

poses of clarity the measurement is shown in the halted state and the
measurement specification is shown on the command line.
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PROGRAM ACTIVITY OCCURRENCE A Confidence Level: 95%

Error Tolerance: 19%
EVENT ' COUNT :PCNT: % A % 807

APPLY_PRODUCTIO: 17640:
FORMAT_RESULT 2136
INPUT . 328
MOVE_BYTE . 153198
SCAN_STRING ¢ 364130
SCAN_NUMBER C 9131
REPORT_ERRORS :  6380:
STACK_LIBRARY ' 17762:

MATH_LIBRARY ' 103874.
QuTPUT

TOTAL COUNT: 1 210168:

STATUS: Awaiting command userid TRAIN

measure program_activity dont_care using_address_events 12 thru 21_

Figure 2-2. Program Activity Measurement Display

DURATION MEASUREMENT MODES

The duration measurement modes are the module duration, module usage,
and intermodule duration modes. These measurements produce a time dis-
tribution histogram of code execution, with the histogram Dbars
representing time events (buckets, ranges, etc.). The duration measure-
ment modes are used to measure time distribution during execution of a
given block of code, time distribution between successive accesses to a
module of code, and time distribution of transitions between any two
code modules.

MODULE DURATION MODE

The module duration mode provides measurements of time distribution
during execution of a given block of code (from entry to exit). The
entry point is defined as the address of the first executable instruc-
tion. The exit point is defined as the address of the last executable
instruction. As your program is monitored, the analyzer measures each
execution time of the selected module and provides a histogram display
showing time distribution of measured data. You can elect to include or
exclude the time involved in calls to other modules as part of the
measured time. This can help you to spot problems, such as excessive
interrupts.
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A module duration measurement display is shown in figure 2-3. For
purposes of clarity the measurement is shown in the halted state and the
measurement specification is shown on the command line.

MODULE DURAT 10N OCCURRENCE Confidence Level: 95%
For:  MATH_LIBRARY EXCLUDE CALLS Error Tolerance: 0%
EVENT H i 1 407 60% 80% 100~

450.0us-500.0ms : :
s.ous- 6.oms:  1500: 20% [
g.0us- 7.oms: 1500: 20% [N
7.0us- 8.oms: 1500 20’ [N
8.0us- 9.oms: 1500: 20z N
9.0us- 10.0ms: 1500: 20 [

---------------------------- s S B s
TOTAL COUNT: v 7500:100%: 0% % 407

STATUS: Awaiting command userid TRAIN  _____~~~~~ 1:54

measure module_duration dont_care of_address_event 12 using_time_events 22 t
hru 27 excluding_calls _

Figure 2-3. Module Duration Measurement Display

MODULE USAGE MODE

The module usage mode provides measurements of time distribution between
successive accesses to a module of code (from exit to entry). Exit is
defined as the last opcode in the procedure and entry is defined as the
first. This measurement is essentially the inverse of the module dura-
tion measurement. It shows the time interval distribution between the
time a specific module is exited and the time it is entered again, hence
it is a measurement of the intensity of demand for that module. An oc-
currence in this mode is defined as one execution from exit to entry in
the procedure. By comparing module usage and module duration measure-
ments, you can spot conflicts and system inefficiencies.

A module usage measurement display is shown in figure 2-4. For purposes
of clarity the measurement is shown in the halted state and the measure-

ment specification is shown on the command line.

INTERMODULE DURATION MODE

The intermodule duration mode provides measurements of time distribution
of transitions between any two code modules (exit from one procedure to
eventually entering another. Exit is defined as the last opcode in the
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"from" procedure. Entry is defined as the first opcode in the "to"

procedure. If the time interval between transitions is too high, system
delays may result.

An intermodule duration measurement display is shown in figure 2-5. For
purposes of clarity the measurement is shown in the halted state and the
measurement specification is shown on the command line.

MODULE USAGE OCCURRENCE (A Confidence Level:

For:  MATH_LIBRARY Error Tolerance:
EVENT i COUNT IPCNT:

.0us-200.
.0us-250.

0. Qus-300. Ous
ous-350.0us: 177! 22 (N

.Qus-400. : Q.

.Qus-450.¢
.Qus-500.¢

TOTAL COUNT:

STATUS: Awaiting command userid TRAIN

measure module_usage dont_care of_address_event 20 using_time_events 13 thru

Figure 2-4. Module Usage Measurement Display

INTERMODULE LINKAGE MODE

The intermodule 1linkage mode provides occurrence measurements of the
number of direct transfers between code segments. The tranfers occur-
ring between up to six pairs of events can be displayed in histogram
form on the screen at any one time. Occurrences for linkage measure-
ments are defined as immediate transfers out of the 'from' events range.
Intermodule linkage measurements reveal software traffic problems. They
show which modules are called most often, providing clues to more effi-
cient software.

An intermodule linkage measurement display is shown in figure 2-6. For

purposes of clarity the measurement is shown in the halted state and the
measurement specification is shown on the command line.
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INTERMODULE DURATION OCCURRENCE RELATIVE Confidence Level:
For:  REPORT_RESULT to FORMAT_RESULT Error Tolerance:

EVENT " COUNT IPCNT: 0% 20% 807 100%
---------------------------- T s ST A et 1

5.0us- 6.0ms: 0!

Qus- 7.0ms: 0!

.Qus- 8.0ms: se: 33 I

.Qus- 9.0ms: so: 33 I

.Qus- 10.0ms:

TOTAL COUNT: ' 150' 99%: 0%

STATUS: Awaiting command userid TRAIN = 2:04

measure intermodule_duration dont_care between_address_events 3 and 13 using
-time_events 23 thru 27_

Figure 2-5. Intermodule Duration Measurement Display

SYMBOLIC INTERFACE

The software performance analyzer provides the capability for the user
who has developed programs using the HP6L000O Logic Development System
(compilers, assemblers, and linker) to specify measurements in terms of
the symbols used in the programs. This is possible because the com-
pilers, assemblers, and the linker produce symbol tables that provide
the software perfromance analyzer with the information necessary to
determine the physical addresses associated with the user’s symbols.

The types of symbols which the software performance analyzer will ac-
comodate are:

1. Global symbols found in the link sym files created by the linker,

2. Local symbols found in the asmb_sym files created by the compilers
and assemblers, and

3. Line numbers, also found in the asmb_sym files created by the
compilers.
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INTERMODULE L INKAGE OCCURRENCE RELATIVE ENELEST LI NIV

Error Tolerance:

APPLY_CONTROLLE:
SYNTAX_CHECK

APPLY_CONTROLLE:
SEMANTIC_CHECK

S: Awaiting command userid TRAIN =~~~ 2:08

measure intermodule_linkage dont_care using_address_even!-pairs 6 to 10, 6
to 11, 6 to 12_

Figure 2~-6. Intermodule Linkage Measurement Display

Due to the broad variety of coverage provided by the software perfor-
mance analyzer, the symbolic interface was designed to refer to the
types of symbols as discussed below (in a rather generic sense).

Symbols are broken up into two forms: labels (which are handled as a
single address), and modules (which are considered to be an address
range, both limits of which may or may not be the same physical ad-
dress). In terms of the high level languages of Pascal and "C", a
module may be considered synonymous with the procedures and functions of
Pascal and the functions of "C". The key ingredients of a module, as
required by the software performance analyzer, are that the module must
be a contiguous segment of code with a single entry point and a single
exit point, and all the code for the module must fall within the range
of the entry and exit points. The entry point is defined as the first
executable instruction of the code segment (the address of this instruc-
tion becomes the lower boundary of the address range for that module).

The exit point is defined as the last executable instruction of the code
segment (the address of which becomes the upper boundary of the address
range for that module). The entry point must have a label associated
with it and this label must be the module name (i.e.; function MAIN).

In addition, the exit point must also have a label associated with it
which is identical in the first 14 characters to the entry point label
except that an "R" is appended to the front of the label (i.e.: RMAIN).

It is these 1labels, found in the symbol files, that the software
performance analyzer keys off of to perform a table Ilookup of the
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physical address range associated with the module, as well as its entry
and exit points. The compilers follow these design rules and provide
the necessary labels, and if the assembly language designer follows
these same rules and provides the labels, the software performance
analyzer will operate properly on modules from assembly language
programs. A word of CAUTION ; The compilers may, under certain condi-
tions, create identical labels. These conditions are as follows:

1. procedures and functions on different 1levels (i.e.; nested
procedures) may have identical names, and

2. due to the creation of the "R" or exit point labels, procedures
and functions identical in the first 14 characters on any level will
produce identical "R" labels.

The software performance analyzer will always use the first label it en-
counters that matches the specified label. So, in order to avoid the
possibility of having the software performance analyzer pick up the
wrong label, it is recommended that you always make your procedure and
function names unique within the first 14 characters when using software
performance analysis.

The software performance analyzer also provides symbolic lookup of line
numbers. These line numbers are found in the asmb_sym files for com-
piled programs. The line numbers correspond to the line numbers found
in the compiled listing file. It should be noted that not all of these
line numbers have executable instructions associated with them, and the
ones that do, may have several instructions associated with a single
line number. The software performance analyzer only accepts line num-
bers that have executable code associated with them. It always as-
sociates the address for the line number with the physical address of
the first executable instruction associated with that line number.

AUTOMATIC CONFIGURATION TO EMULATORS

An additional feature of the software performance analyzer is that it
will automatically configure its hardware and the softkeys to work with,
and provide a user interface to, all of the emulators available in the
HP6L400O Logic Development System environment. When the software perfor-
mance analyzer is combined with more than one emulator in the card cage
of a 6U4100A or 6U4110A mainframe, the emulator to be used with the
analyzer must be identified. This is accomplished beginning at the
measurement system level of software. When you press the meas_sys
softkey and the RETURN key at the system monitor level, the display will
change to show the measurement system current configuration (i.e.; the
modules installed in the card cage and their slot numbers). The softkey
label line will contain the labels associated with each emulator and the
software performance analyzer (each with its unique slot number). Press
the sw_ _perf_<NUMBER> softkey and the RETURN key. The screen will
display the slot number and description of the emulators installed in
the card cage. The message "ENTER: Slot # of Emulator connected to
Analyzer" will appear on the status line of the display. Type in the
slot number of the emulator you have connected to the software

2-9



Model 64310A
Software Performance Analyzer

performance analyzer and press the RETURN key. You are now in the
software performance analyzer software, ready to begin your analysis
session. You need only iderntify the emulator being used the first time
you enter an analysis session. Except for the selection of the emulator
to be used in the session, everything else pertaining to configuring to
the emulator is automatic.
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Chapter 3

INSTALLATION

INTRODUCTION

This chapter provides preinstallation and installation procedures to be
followed prior to and during installation of the software performance
analyzer board into a 64000-series Logic Development System mainframe.

A set of floppy discs or a tape which contains the analyzer software is
required for operation. Prior to operating the analyzer, an extra
(duplicate) set of the discs should be made for use in operating the
analyzer. The originals should be saved as a master set in the event
that the duplicate copy is accidentally lost or destroyed. Procedures
for making duplicate copies of the floppy discs are described in the
rear sections of this chapter.

PREINSTALLATION PROCEDURE

Upon receipt of the software performance analyzer board, proceed as fol-
lows to make sure that your equipment shipment is complete, that no
damage was incurred during shipment, and the board is ready for
installation.

a. Unpack the software performance analyzer board (and cables, if or-
dered) and inspect them for any damage that might have occurred in
shipping.

b. Compare the contents of the package with the parts list contained
in the package to make sure you have received a complete shipment. If
any equipment is missing contact your nearest Hewlett-Packard represent-
ative as soon as possible.

c. Make sure that service switches 1 through 10 (SU34), located on
the middle, left side of the board are positioned correctly. Refer to
table 3-1 for the correct position of the switches for use during normal
operation.

INSTALLATION PROCEDURE

The following procedure assumes that the installation of the software
performance analyzer board will be within a complete emulation system,
and that the emulation system has been installed in accordance with in-
structions given in the emulation reference operation manual.
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Table 3-1. Switch SU34 Normal Operating Positions
Switch Position

Pressed to open position

Pressed to open position

Pressed to closed position
Pressed to closed position
Pressed to closed position
Pressed to closed position
Pressed to closed position
Pressed to closed position
Pressed to closed position
Pressed to closed position

[aRNelNe XN e N0, BN gl UV \VRN

The software performance analyzer board has the same connector con-
figuration as the emulation internal analysis board. It is designed to
be installed beside the emulation internal analysis board, in the next
lower slot number of the 6U4100A mainframe or the next higher slot in the
64110A mainframe. If there is no emulation internal analysis board in-
stalled in the emulation system, the software performance analyzer
should be installed in the slot next to the emulation control board,
(where the emulation internal analysis board would have been installed).
When installed in this location, the memory control board and all ad-
Jjacent boards must be moved one card slot location to allow space for
installation of the software performance analyzer board.

Figure 3-1 shows typical installation details for a 64100A mainframe and
figure 3-2 shows typical installation details for a 64110A mainframe.

Install the software performance analyzer board in the mainframe in ac-
cordance with the following procedure.

CAUTION
Make sure all power is off prior to performing
the installation procedures.
a. Remove the cover from the card cage.

b. Remove the two emulation bus cables and the memory bus cable from
the board edges.

c. Using the ejector handles on the boards, remove the memory control
board and any memory boards from the card cage. Do not remove the
emulation control board or the internal analysis board from the card
cage. Note the arrangement of the boards that are removed.
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Figure 3-1. Installation Details for a 64100A Mainframe
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Figure 3-2. Installation Details for a 64110A Mainframe
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d. Install the software performance analyzer board into the slot beside
the emulation internal analysis board (or the emulation control board if
the emulation internal analysis board is not present), with the com-
ponent side facing away from the emulation internal analysis board.
Apply a gentle inward pressure until the board seats in the connectors.
The ejector handles should be parallel with the board edge when the
software performance analyzer board reaches full inward travel.

e. Reinstall the memory control board, memory board(s), and any other
boards that were removed during this procedure. Make sure that they are
reinstalled in the same order that they were removed. Make sure that
each board seats fully into the card cage connectors.

f. Install the emulation bus cables on the top of the boards. See
figure 3-1 or figure 3-2 for locations of the emulation bus cables. Be
sure to align pin 1 of the cable connectors with pin 1 of each of the
board connectors. Pin 1 on the cable assemblies is identified by three
indicators: a number 1 molded into the connector face, a color dot past-
ed on the end of the connector, and the heaviest blue wire on the side
of the cable.

g. To verify correct installation, run the performance verification
checks contained in the software supplied with the software performance
analyzer (refer to the service manual for procedures for running the
performance verification checks).

REAR-PANEL ADDRESS SWITCH SETTINGS

NOTE

Most mainframes <contain seven rear ©panel
switches. However, some earlier models contain
only five switches on the rear ©panel.
Instructions for setting the five switches are
contained in the following instructions with
switch selections shown in parentheses.

The address switches are a set of seven (or five) switches on the
mainframe rear panel. Refer to the label located beside the address
switches, and set the switches as follows:

1. If you are operating this instrument as part of a system, set
switches one through five (or three) to select the system address for
your mainframe. Set switches six and seven (or four and five) to select
SYSTEM BUS operation.

2. If operating as a stand-alone instrument, switches one through five

(or three) are not used. In this case, set switches six and seven (or
four and five) to one of the local mass storage (LMS) positions.
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MAKING DUPLICATE COPIES OF FLOPPY DISC SOFTWARE

If your software performance analyzer was shipped with a set of floppy
discs containing your software, you should make another set of floppies
for your use and protect the original set that you received with your
system. In your original set is the software to run the software per-
formance analyzer, to operate the system functions, to do performance
verifications, etc. The procedures in the following paragraphs will
show you how to make a duplicate set of floppy discs so that the
originals may be stored for safekeeping.

The result of using these procedures will be the production of one flop-
py disc with all of your system operating routines and all of the soft-
ware performance analyzer operating software. This floppy disc will
have all of the routines that you need for software performance
analysis. When you have finished making the duplicate set of floppy
discs, store the master discs that you received from HP and use the
master set only when you need to make a new set of user floppy discs.

The floppy disc that you are going to make will contain the measurement-
system routines, the monitor routines, and the software performance
analyzer routines.

When you have performed the procedures described, you will be familiar
enough with the copying of discs to make any other disc arrangements you
desire. You should also make user floppy discs to contain the perfor-
mance verification procedures and backup operating system discs.

To make a user set of floppy discs, proceed as follows:

1. Remove one new blank floppy disc from its container and label it
SOFTWARE PERFORMANCE ANALYZER. Do not write directly on the floppy
disc; this can damage the floppy. Use stick-on labels, if available, or
a felt-tip pen. This will become your working floppy disc when the for-

matting is done.

2. Install the master floppy disc for the operating system (operating
system disc #3) in disc drive 0 of your mainframe.

3. Install the new blank SOFTWARE PERFORMANCE ANALYZER disc in disc
drive 1.

4. Turn on the LINE power switch. The system monitor software will
execute the boot-up routines and perform the instrument self test.

5. Press the following softkeys in the sequence shown:
---ETC=--- --- ETC--- BACKUP floppy utilities
Now press the RETURN key.

6. The CRT will show an explanation of the floppy utilities routines.
A floppy disc must be formatted prior to use. Formatting initializes
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the disc, preparing it to receive information. To format the disc,
press the format and I softkeys, then press the RETURN key.

7. When disc 1 formatting is completed, open disc drive 1 and remove
the SOFTWARE PERFORMANCE ANALYZER disc. Press the end softkey and the

RETURN key. Install operating system disc #L4 in disc drive 1 and press
the following softkeys, in the sequence shown:

floppy sys__gen
Now press the RETURN key.

8. Remove operating system disc # U4 from disc drive 1 and reinstall
the SOFTWARE PERFORMANCE ANALYZER disc in its place. Press the follow-
ing softkeys, in the sequence shown:

copy OP__SYS from local__disc 0 to local__disc 1
Now press the RETURN key.

9. When the copy initiated in step 8 is completed, press the follow-
ing softkeys in the sequence shown:

copy MEAS__SYS from local__disc O to local__disc 1
Now press the RETURN key.

10. Remove operating system disc #3 from disc drive O, install the
master software performance analyzer disc in its place, and press the
following softkeys in the sequence shown:

copy SW__PERF_ANALYZER from local__disc 0 to local__disc 1
Now press the RETURN key.

11. Open disc drive 0 and remove the master software performance
analyzer floppy disc. Press the end softkey and the RETURN key. Store
the disc in a safe place.

12. To copy one floppy in its entirety (e.g.; to back up the operat-
ing system disc #3), proceed as follows; install operating system disc
#3 in disc drive 0, remove the SOFTWARE PERFORMANCE ANALYZER disc from
disc drive 1, install a blank disc (labelled OPERATING SYSTEM DISC #3

BACKUP) in its place, and press the following softkeys in the sequence
shown:

floppy utilities

Now press the RETURN key, then the format and J softkeys and the RETURN
key again. Next, press the following softkeys, in the sequence shown:

copy local__disc 0 to local__disc I

Now press the RETURN key again.
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13. After the copy is complete, remove operating system disc #3 from
disc drive 0 and the operating system disc #3 backup from disc drive 1.
Store the discs in a safe place.

14, Install your user SOFTWARE PERFORMANCE ANALYZER disc in disc
drive O and press the end softkey, then the RETURN key. This disc will
be part of the software performance analyzer operating discs.

This completes the procedures for making a user set of floppy discs.
Your instrument is now ready to perform software peformance analysis
from your user set of discs.

If you have enough spare floppy discs, you might consider making a
second user copy using floppy-utilities copy. In this way, you would
always have a SOFTWARE PERFORMANCE ANALYZER disc formatted to your
needs. Making future copies of these discs would be easier than using
the master discs because you would only be making copies of two discs
instead of selective copies of several discs.

NOTE

The wuser copy of the SOFTWARE PERFORMANCE
ANALYZER disc cannot be write protected because
temporary configuration files must be written to
the disc.



CHAPTER 4

GETTING STARTED

INTRODUCTION

This chapter contains information that will help you to become familiar
with the software performance analyzer. You will learn something about
the first level of analyzer softkeys and their use in specifying a
measurement. In addition, you will learn to enter measurement
specifications in the software performance analyzer and to gather data
as a result of the measurement specifications you have set up. You will
also learn to save a configuraton to a file and reload that configura-
tion back into the measurement setup at a later time.

MAJOR SOFTKEY LEVELS

The software performance analyzer is a user-friendly instrument designed
to provide the user with easily definable options to examine software
programs to determine if the program is as efficient as design con-
straints and future expansion possibilities require. The method used
for friendly-user interface is that of logical structural breakdown and
progression which is accomplished by the use of convenient and easily
definable softkeys. The softkey structure and a brief functional de-
scription of the higher level softkeys are given below.

The major softkey levels of the software performance analyzer are the
define, setup, measure, copy, configure, show, execute, and end softkeys. These soft-
keys are discussed briefly in the following paragraphs. This brief ac-
count of each, will allow the user to become familiar enough with them
to perform the familarization exercises detailed later in this chapter.
A detailed explanation of all the softkeys used in, and under, the major
softkey levels is given in later chapters. Syntax diagrams for the
major softkey level functions are given in appendix A.

DEFINE SOFTKEY

The define softkey allows the user to define events to be measured.
These events may be a single event or a series of events grouped under a
single label. Grouping events allows rapid and easy recall of high-
usage measurement event configurations. An event may be described using
actual program labels or compiled source program listing line numbers.
The analyzer will then set up address range information automatically
from this source information. The user also has the option to describe
an event by entering address and address range information directly in
binary, octal, decimal, or hexadecimal format, if desired.

4-1



Model 64310A
Software Performance Analyzer

SETUP SOFTKEY

The setup softkey allows the user to establish (1) the condition which
will cause completion of the measurement, (2) the period that data is
acquired at each event during an event scan, (3) an enable or disable
event condition which allows the user to start, stop, or window the per-
formance measurement to a certain location or condition within the soft-
ware being analyzed, (4) an external trigger to define interaction with
other 64000 subsystems and external instrumentation, and (5) an absolute
file to be used for symbolic definitions and displays within the soft-
ware performance analyzer.

MEASURE SOFTKEY

The measure softkey allows the user to select a series of measurements
for the software performance analyzer measurement activities. These
measurement activities are (1) program activity, (2) memory activity,
(3) module duration, (U4) module usage, (5) intermodule duration, and (6)
intermodule linkage. Once a given type of measurement has been selec-
ted, softkeys are available to allow rapid selection of the events to be
analyzed (by name or by number as previously established under the
define mode). Where a group of events have been defined with a single
group name, the complete measurement may be quickly and easily specified
simply by typing in that group name.

Also, where complete real-time acquisition is important (studying the
total and detailed interaction between two points, for instance), it is
possible to select up to two event resources of the analyzer to '"lock"
on two events of interest for complete real-time measurements.

COPY SOFTKEY

The copy softkey allows the user to copy the different address and time
definitions (event assignments), group definitions, the measurement
setup, and the display, to either a file or to the printer.

CONFIGURATION SOFTKEY

The configure softkey allows the user to either save or load the complete
analyzer configuration (i.e.; event definitions, group definitions,
measurement specifications, and measurement set up) in to or from a
file.
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SHOW SOFTKEY

The show softkey allows the user to display the different definitions
established previously for address events, time events, and group
events. Also available for display are the measurement setup conditions
and the current measurement histogram or data list.

EXECUTE SOFTKEY

The execute softkey causes execution of a measurement. It allows execu-
tion of a single measurement, where execution continues until a measure-
ment completion condition is reached, or a repetitive measurement, which
causes the analyzer to cycle through the measurement sequence
continuously.

END SOFTKEY

Pressing the end softkey one time causes the subsystem to temporarily
suspend the current measurement session and places the software program
back into the measurement system monitor. The software performance
analysis session can be reentered from this point simply by pressing the
sw__perf softkey. Unless the setup terminate conditions have been met,
the measurement will still be running when the session is reentered. If
the setup terminate conditions have been met, the final measurement data
will have been retained in memory and will be displayed in histogram
form.

MODIFY SOFTKEY

The modify softkey will appear throughout the softkey interface to the
analyzer when a parameter has previously been selected for a particular
function. Selecting this key allows the user to recall the configura-
tion of the function presently in use. Changes can then be made easily
to single or multiple parameters within that function. This saves the
time and inconvenience of having to redefine the complete function when
only a simple change may be required.

PREPARING THE SYSTEM FOR MEASUREMENTS

Information contained in this section is provided to help you become
familiar with, and feel at ease with, the basic operation of the soft-
ware performance analyzer. You will be asked to have a program loaded
and running in your emulator so that you can perform some basic software
performance measurements. You will learn how to gain access to the
analysis functions and how to setup the analyzer to make memory activity
and module duration measurements.
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INITIAL TURN ON

NOTE

The following procedure assumes that you have
installed an emulation system and a software
performance analyzer in your mainframe and you
have configured a set of user software as
described in the installation sections of the
manual.

1. Connect operating power to the mainframe.

2. Turn on the power switch. The associated indicator lamp (on some
mainframes) will light.

3. In a hard disc based system, boot in the software performance
analyzer software. In a floppy disc based system, install the SOFTWARE
PERFORMANCE ANALYZER floppy disc that you created in chapter 2, in drive
0 (left side or top, depending on the mainframe). If analysis boards,
other than the software performance analyzer, are also installed in the
mainframe, the software performance analyzer software must be contained
on the operating system floppy disc in drive O.

4. The message "Self-test Completed" will come up on the screen in
floppy disc based systems. In hard disc based systems, the units connec-
ted to the bus are identified. In either case, the system monitor soft-
ware 1is loaded and the monitor level of softkeys is displayed on the
bottom of the screen.

5. You may, at this time, wish to assign a user identity code to your
activity with the instrument. The software records your userid and as-
signs any files you may make to your userid. The userid must start with
an upper case alphabetic character and is limited to six characters.
After the first letter, the other five characters may be alphanumeric.
To assign your userid press the =---ETC--- softkey twice, press the
userid softkey, type in the userid you have selected, and press the
RETURN key. If no userid is selected, the default condition is a blank
userid.

LOADING AND EXECUTING A PROGRAM IN EMULATION

Once the instrument has been turned on and "Self-test Complete" is dis-
played on the screen, the softkey label line at the bottom of the screen
will contain the meas__sys softkey label. When you press the meas__sys
softkey and the RETURN key, the sw__perf softkey will appear on the soft-
key label line, along with the name(s) of any emulation system in the
mainframe. This is the measurement system 1level of softkeys. From
here, you will need to select to enter the emulation system so that you
can load your program into the emulator and get the program running.
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NOTE

The sw perf softkey label will be followed by a
number (e.g.; sw_perf 8). The number denotes
the slot in the mainframe that contains the
software performance analyzer board. The slot
number of the emulator board(s) will also appear
with the emulator softkey label(s).

A program can either be loaded and executed using the emulator before
the software performance analyzer is set up to make a measurement or the
analyzer can be set up first and then the program loaded and executed.
For the purposes of this exercise, it is assumed that the program has
been loaded and is currently executing. In order to load a program into
emulation for execution, you must have previously either compiled or as-
sembled the source code, linked the program, and have an absolute file
ready for loading.

GAINING ACCESS TO THE SOFTWARE PERFORMANCE ANALYZER

After you have the software executing in the emulator or in the target
system, you are now ready to gain access to the software performance
analyzer. Leave the emulation system running and press the end softkey
and the RETURN key. This will bring you out to the system monitor level
of softkeys. Press the meas__sys softkey and the RETURN key. You are
now at the measurement system level of softkeys. Now you can gain ac-
cess to the software performance analysis functions by pressing the
sw__perf softkey and the RETURN key if only one emulator is in the card
cage. If more than one emulator is in the card cage, the display will
show a prompt which asks you to enter the slot number of the emulator
connected to the analyzer. Type in the slot number and press the RETURN
key. You are now in the software performance analyzer software, ready
to start your analysis session.

Figure 4-1 shows the syntax used for gaining access to the software per-
formance analyzer and how to end out of the analyzer and go all the way
back to the system monitor level of softkeys. By using the end softkey
once, the analyzer will retain its present measurement setup and will
continue its present measurement if you have a measurement in progress.
You are now in the measurement system level of software. To go to the
system monitor level of software press the end again. It is now pos-
sible to perform operations at this level (edit, copy, etc.) while
analysis measurements are retained or while analysis continues to run.
You can reenter the software performance analyzer level later and either
continue the run or read the results of the measurement that was being
run when the end softkey was pressed. To reenter the analyzer, and
still retain the current measurement, press the meas__sys and continue
softkeys, then the RETURN key. This brings you to the measurement sys-
tem level of software. Now press the sw_ _perf softkey and then the
RETURN key. If you had a measurement running, your measurement will now
be on the display.
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MONITOR LEVEL SOFTKEYS

meas_sys ---ETC---

:

INTERMODULE LEVEL SOFTKEYS

sw_perf 8 emul an 9 end—

A
SOFTWARE PERFORMANCE ANALYZER SOFTKEYS

define setup measure copy configure show execute end—

Figure 4-1. Utility Keys Used For Transportation

You have now gained access to the software performance analyzer.
Proceed with the instructions in the following paragraphs to perform
some basic measurements.

PERFORMING A BASIC MEMORY ACTIVITY MEASUREMENT

This measurement session is intended to get you familiar with the per-
formance analyzer as well as make a meaningful measurement on the soft-
ware that is executing in your system. The memory activity measurement
will show you how memory is being utilized and the relationship between
different sections of memory. We will be defining events as address
ranges, putting them in a group, and measuring memory activity.

DEFINING EVENTS AS ADDRESS RANGES

In this example we are assuming that the ares of memory we desire to
look at is the range from address O through FFFF hex. Since we do not
know where the activity is, we will divide the memory space into 8 rang-
es. The ranges are: (1) O to 3000H, (2) 3001H to WFFFH, (3) S5000H to
6FFFH, (4) TOOOH to 8FFFH, (5) 9000H to AFFFH, (6) BOOOH to CFFFH, (7)
DOOOH to EFFFH, and (8) FOOOH to FFFFH.

To assign an event number to a range of addresses, press the following
softkeys in the sequence showm.

define address address range

Now type in OH, press the thru softkey, type in 3000H, and press the
RETURN key.
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Continue this procedure until all 8 events have been defined. Remember
that when you enter the addresses beginning with a letter (as in (5)
through (8), above) you must preceed the letter with a zero (0).

When you have defined the entire range using the above procedure, you
can verify the definitions by pressing the following softkeys in the se-
quence shown:

show event__asn

Now press the RETURN key. The event assignments that you have made will
now appear on ithe display as shown in figure 4-2.

Software Performance Analyzer: slot G JMRAM 68000 emulator: slot 9

Event Assignment Name

000000H-003000H
003001H-004FFFH
005000H-006FFFH
007000H-008FFFH
009000H-00AFFFH
00BOOOH-0OCFFFH
00DOOOH-0OEFFFH
00F Q0QH-QOFFFFH

1
3
4
5
6
7
8

STATUS: Awaiting command userid TRAIN

-show event_assignments

—define _ setup _measyre copy configure _ show  _execute __end

Figure 4-2, Show Event Assignments Display

We are now going to combine all eight of the present event assignments
into a group and give it a single name for convenient referencing.

DEFINING AN ADDRESS GROUP

The group name that we will use for the eight address events previously
defined is MEMSPACE. To assign a name to this group, press the follow-
ing softkeys in the sequence shown:

define group

Now type in the group name MEMSPACE, press the address softkey, type in
1, press the thru softkey, type in 8, and then press the RETURN key.
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The name MEMSPACE can now be used whenever you are referring to address
events 1 through 8.

When you have several groups assigned and need to refresh your memory as
to what events go in what group, all you have to do is press the show
and groups softkeys and then the RETURN key. The group name and type
will be displayed, along with the event numbers of the events included
in each group. See figure 4-3 for an example of this display.

Also, you can recall the address assignments of the events in any of the
groups you have made (such as MEMSPACE), as well as the event numbers.
Just press the show softkey, type in the group name (in this case;
MEMSPACE), and press the RETURN key. The event number, assignment, and
the name of each single event (if assigned) will be displayed as well as
the group name. See figure 4-U4 for an example of this display.

MEASURING MEMORY ACTIVITY

We are now going to measure memory activity of the event group that we
previously have defined as MEMSPACE. To specify a memory activity
measurement, press the following softkeys in the sequence shown:

measure memory dont__care addr__grp

Now type in the name MEMSPACE and press the RETURN key. The memory ac-
tivity measurement specification will be displayed on screen. See
figure 4-5 for an example of this display.

Software Performance Analyzer: slot 8 JMR4AM 68000 emulator: slot 9

ELT Type Events

MEMSPACE Address 1, 2, 3, 4, S, 6, 7, 8

STATUS: Rwaiting command userid TRAIN

—show group_definitions

—define _ setup measyre copy configure _ show  _execute . end

Figure 4-3. Example of a Group Definition Display
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Software Performance Analyzer: slot B E"IR4AM 68000 emulator: slot 9

Event Assignment Name Group:  MEMSPACE

000000H-003000H
003001H-004FFFH
005000H-006F FFH
007000H-008FFFH
009000H-00RFFFH
00BO0OOH-0OCFFFH
00DOOOH-QOEFFFH
00F 0OOH-QOFFFFH

1
2
3
4
S
6
7
8

STATUS: Auwaiting command userid TRAIN

_show MEMSPACE

—define _ setup _peasure copy configure _ show —execute _ end

Figure 4-4, Example of a Definition of a Group Display

Software Performance Analyzer: slot B RN 68000 emulator: slot 9

MEMORY ACTIVITY
EVENT PERIOD
Time Duration : 800us Default for Activity and Linkage

MEASUREMENT ENABLE
Any Term

STATUS: Awaiting command userid TRAIN

~Meéasure memory_activity dont_care using.address_events._group MEMSPACE

Figure 4=5. Memory Activity Specification Display
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You are now ready to 'execute" the memory activity measurement. To
initiate the measurement, press the execute softkey, then the RETURN key.
This causes the analyzer to begin a measurement based on your specifica-
tion. A histogram will appear on the display after all the specifica-
tions have been satisfied. See figure U4-6 for an example of the his-
togram display.

MEMORY ACTIVITY OCCURRENCE AN Confidence Level: 95

Error Tolerance: <1%
i COUNT PCNT! ©% 20% 40 60 80% 1007

000000H-003000H:
003001H-004FFFH:
005000H-006FFFH:
007000H-008FFFH!
009000H-00RFFFH:
00BOGOH-QOCFFFH:
00DOQOH-QQEFFFH:
00F 000H-QQFFFFH:

TOTAL COUNT: v 21 E 61100%: 0%

STATUS: Measurement running:  Scan count =

ftats.off _display _rescale _ copy  _restart _suspend . halt _ end

Figure 4-6, Memory Activity Histogram Display

INTERPRETING THE RESULTS

At the top of the display (see figure 4-6) you will see MEMORY ACTIVITY
in the left most inverse video field, followed by OCCURRENCE in the next
field. MEMORY ACTIVITY indication shows the type of measurement being
performed. The OCCURRENCE indicator means that the analyzer is counting
the number of times the events that you have defined are accessed over a
known period of time. The next field shows that you are in RELATIVE
mode. This means that the measurements being displayed are based on the
events that are being displayed on the screen at the present time, rela-
tive to each other, as opposed to being compared with the total system
activity.

The events that you previously defined as being included in the group
named MEMSPACE are shown below the inverse video fields with the event
name on the left, followed by the count of the actual number of occur-
rences, the percentage of occurrences of each of the displayed events as
related to the total number of event occurrences in the total display,
and finally a bar that pictorially represents this percentage. The
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bottom of the measurement field contains a total count of the accesses
in all of the events that are currently being measured.

In the upper right hand corner are indicators of the confidence level
and error tolerance of the data that is being accumulated. The analyzer
defaults to a 95% confidence level. The analyzer software will continue
to calculate the error tolerance and update the display with any new
calculations of error tolerance. The analyzer will continue to accumu-
late and display data since we have not specified a termination or dis-
able condition in the memory activity measurement we set up earlier. In
this case, when no such conditions were specified, simply press the halt
softkey to terminate the current analysis measurement.

PERFORMING A MODULE DURATION MEASUREMENT

In this session you will be defining time events and time groups, set-
ting up an absolute file to access a module name symbolically, and
measuring the time distribution of a module.

DEFINING TIME EVENTS

Since we do not know how long the module takes to execute, we will
define the following 8 time ranges. The time ranges that we will use for
this session are: (1) 100ms to 200ms, (2) 20lms to 300ms, (3) 30lms to
40Oms, (4) L4O0lms to 500ms, (5) 50lms to 600ms, (6) 60lms to 700ms, (T7)
701 ms to 800 ms, and (8) 801lms to 1 second. In order to define time
events, press the following softkeys in the sequence shown and continue
the procedure until all 8 time events have been defined.

define time as__range

Now type in 100, press the msec and thriu softkeys, type in 200, press the
msec softkey and then the RETURN key.

When you have defined the entire range using the above procedure, you
can verify the definitions by pressing the following softkeys in the se-
quence shown:

show event__asn

Now press the RETURN key. The event assignments that you have made will
now appear on the display similar to that shown in figure L4-2.

We are now going to combine all eight of the present time events we just

assigned into a group and give it a single name for convenient referenc-
ing (just as we did for the address events).
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DEFINING A TIME GROUP

The group name that we will use for the eight time events previously
defined is TIME 1. To assign a name to this group, press the following
softkeys in the sequence shown:

define group

Now type in the group name TIME 1, press the time softkey, type in 1,
press the thru softkey, type in 8, and press the RETURN key. The name
TIME 1 can now be used whenever you are referring to time events 1
through 8.

As with the address events, when you have several groups assigned and
need to refresh your memory as to what events go in what group, all you
have to do is press the show and groups softkeys and then the RETURN
key. The group name and type will be displayed, along with the event
numbers of the events included in each group. Figure 4-3 is an example
of the address events group. The display for time events is similar to
this display.

You can also recall the assignments of the time events in any of the
groups you have made (such as TIME 1), as well as the event numbers.
Just press the show softkey, type in the group name (in this case;
TIME 1), and press the RETURN key. The event number, assignment, and
the name of each single event (if assigned) will be displayed, as well
as the group name. See figure 4-L for an example of this display for
address events, which is similar to the display showing time events.

SETTING UP AN ABSOLUTE FILE

As we discussed earlier, in the paragraph entitled 'Loading and
Executing a Program in Emulation', it was necessary to load an absolute
file into the emulator. For the following exercise, we will assume that
an absolute file named MAIN1 has been loaded and is executing in the
enulator. We are now going to set up the absolute file in the software
performance analyzer so that we may refer symbolically to module names
in our system. In this case our absolute program to be measured is cal-
led MAIN1 (the same as the absolute file running in the emulator).

To set up an absolute file named MAIN1 in the software performance
analyzer, press the following softkeys in the sequence shown:

setup abs__file

Now type in MAIN1 and press the RETURN key. Assume we have a module
named MATHLIB in the program MAIN1. We can now define that module (as
discussed in chapter 5). After we have defined the module, we are then
prepared to measure the duration of the module called MATHLIB that is in
the program MAIN1.
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MEASURING MODULE DURATION

We are now going to measure the time distribution of the module MATHLIB
using the time events that we have previously defined. In order to
measure the duration of this module and exclude any calls made external
to the module, press the following softkeys in the sequence shown.

measure duration addr__evnt

Now type in the module name MATHLIB, press the fime__evnt softkey, type
in 1, press the thru softkey, type in 8, press the excluding softkey, then
the RETURN key. You are now ready to execute the measurement. Press
the execute softkey, then the RETURN key. You should see a histogram
that is similar to the one you saw for memory activity. Instead of the
events being address ranges, the events on the left hand side are time
events. The histogram is interpreted in the same way.

SAVING YOUR CONFIGURATION

By this time you have specified quite a few test setups and event
definitions. In order to retrieve these specifications for use at a
later time, you may want to save these in a configuration file. 1In this
way you can begin to build a library of configurations and save a great
deal of time in future measurement sessions. Press the following soft-
keys in the sequence shown to save a configuration in a file you will
name CONFIGI1:

configure save__in

Now type in CONFIG1l and press the RETURN key. The system will save your
present configuration in a file named CONFIGl. This allows you to
change your configuration (or end the session) with the assurance that
you can retrieve your current configuration at a later time, if desired.

This completes your introduction to the software performance analyzer.
You have loaded and executed a program with the emulation system and
performed a few simple measurements. For more specific and detailed
measurements, refer to the information contained in the following
chapters.
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Chapter 5

DEFINING EVENTS

INTRODUCTION

This chapter provides information pertaining to the "define" function of
the software performance analyzer. The define function of the analyzer
is a convenience feature of the analyzer that allows you to assign num-
bers (and names, if desired) to specific address, module, or time events
and to assign names to event groups. The number or name is then used,
in place of the more detailed description of the event or event group,
to set up specific measurements for analysis.

An event can be defined as (1) a specific address, (2) an address label,
(3) a range of addresses, (4) a range of compiled source listing line
numbers, (5) a module, (6) a contiguous range of modules, or (7) a time
range. Event groups can be defined to include up to twelve previously
defined address, module, or time events. A discussion of the define
functions and the method used to define events and event groups is given
in this chapter. Examples are also given for further clarification.

USING THE DEFINE FUNCTIONS

When you analyze your program there will be certain key areas that you
will want to look at. You will want to know how much time is being
spent in certain areas of your program so you can make the program run
smoothly and efficiently. Most of these areas of your program will be
functionally constant, and as analysis progresses you will want to
measure the same areas of code frequently. Rather than spend the time
reentering the same data into the analyzer each time you need to look at
a particular portion of code, the define feature allows you to predefine
portions of your code that you will be measuring frequently. You can
also predefine the time ranges in which you want to look at the code you
have defined. It allows you to assign numbers (and names, if desired)
to those items you have defined. It also allows you to group individual
events together under an event group name. The event or event group can
then be called out, by number or name, when you wish to use it to define
a measurement specification.

The first level of softkeys which are available after the define softkey
is pressed are the address, time, and group softkeys. The syntax for
using the define softkeys is shown in appendix A, figure A-1. The use
of these softkeys is discussed in detail in the following paragraphs.
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EVENT DEFINITIONS

You can define address, time, and group events by number and/or name.
The following paragraphs describe the capabilities and restrictions for
assigning the numbers and/or names.

EVENT DEFINITION TOTAL CAPACITY

A combination of up to 99 total address and time event definitions can
be assigned for each job you are running. If you try to add more than
99 event definitions, an error message reading "Auto increment of event
# is not possible" will appear on the STATUS line.

You can save the definitions you have defined for each job by using the
"configuration save in" feature of the analyzer. When your definitions
have been assigned, save the configuration by pressing the configure and
save__in softkeys, then typing in a file name, and pressing the RETURN
key. This will store the present configuration in the file you have
named. You can call up this configuration file any time you start a new
session on that particular job. You can make up and save configuration
files for a number of different jobs as you work on them. In this way
the definitions are always available when you start a new session on a
job you have previously set up.

DELETING EVENTS

Events are deleted by writing over them. To write over an event to be
deleted, simply assign the same event number to another event to be
defined. The new event definition will then be recognized. Refer to
the paragraph titled "EVENT NUMBERS" which follows for further informa-
tion concerning assignment of event numbers.

EVENT NUMBERS

Event numbers are automatically assigned as a default condition. (The
default condition can be overridden, however, as discussed later.) Both
address and time event numbers (as shown on the display when the show
and event__asn softkeys are pressed), are assigned in ascending order
starting at event number 1 (i.e.; 1, 2, 3, etc.). Therefore, there will
be duplication of event numbers in the address and time event defini-

tions. They will, however, be in different locations in the event
array.
The event array is transparent to the user. It consists of 99 total

locations. The location of an address or time event in the event array
is determined internally as follows: address events are assigned
locations in ascending order starting at event number 1 (i.e.; 1, 2, 3,
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etc.) while time events are assigned locations in descending order
starting at event number 99 (i.e.; 99, 98, 97, etc.). The location of a
time event in the event array as it correlates to the time event number
is calculated as: (100) -(time event number) = time event location in
the event array). For example; time event number 6 would be (100) -(6)
= 94 in the event array.

To override the default event numbering system simply add the event num-
ber to the command when the command is being constructed. Be aware,
however, that you will cancel any event that already exists if that num-
ber has previously been assigned. Also, once you begin assigning num-
bers to events and you want to go back to a default condition, the
default condition will continue in sequence from the last number you as-
signed. For example; say you had defined events by the default method
up to event number 10. Now you want a specific event to be assigned as
event number 45, so you type in that number during the process of defin-
ing the event. After that it doesn’t particularly matter to you what
the event number is, so you leave it unnumbered (defaulted). The next
number to be assigned by default will be 46 (not 11) since the software
now recognizes 45 as being the last number assigned. By the same token,
if you assign event number 99 to an event, then try to define another
event by defaulting the number, the software will cause the error mes-
sage "Auto increment of event # is not possible” to be displayed on the
STATUS line regardless of how many blank spaces there are in the event
array.

CAUTION

Be careful when you assign event numbers out of
sequence unless you intend to assign all of the
event numbers. If you do assign a number out of
sequence and then set up the default to begin
again back at its former location sequence, when
you reach your assigned number in the default
condition your assigned number will be overwrit-
ten by a new default number.

EVENT NAMES

You can assign names to any of the individual address or time events; or
to a group of predefined address events or a group of predefined time
events. The software in the analyzer will not accept two address events
with the same name or two time events with the same name. If you try to
assign the same name to two address events or to two time events, an er-
ror message reading "Event of this name already exists"” will appear on
the STATUS line. The analyzer software will accept two address events
or two time events with the same software label, provided they are given
different names when they are defined. It will also accept an address
event and a time event with the same name. It will not, however, assign
the same name to an address group and/or a time group. If you assign a
name that is currently in use to an address group and/or a time group,
the current definition will be overwritten and the new name will replace
it as the defined name.
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DEFINING ADDRESS EVENTS

This section provides information pertaining to the '"define address”
capabilities of the software performance analyzer. These capabilities
allow the you to define specific events, by event number (and name, if
desired), to the following;

a. an address

b. a range of addresses

c. an address label

d. a range of source line numbers

e. a module

f. a contiguous range of modules
In addition, a through c (above) may be assigned with an offset. Items
d through f (above) must either be defined within an absolute file that
has previously been set up (refer to chapter 6) or they must be iden-
tified by typing in the name of the source they are taken from following
their entry on the command line.
The following paragraphs provide examples for defining the parameters
listed above. Unless otherwise noted, the examples given are with the

event numbers defaulted (automatically assigned). Refer to the previous
paragraphs for a description of the event numbering system.

CAUTION
Addresses being defined are addresses in the
linked absolute file. If any of your files are
reworked and have to be reassembled/recompiled

and relinked, the addresses you have defined
prior to relinking may no longer be valid.

DEFINING AN ADDRESS

To assign an event number to address 1000H, press the following softkeys
in the sequence shown:

define address address

Now type in 1000H and press the RETURN key.
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DEFINING A RANGE OF ADDRESSES

To assign an event number to an address range of 1000H through 2000H,
press the following softkeys in the sequence shown:

define address address range

Now type in 1000H, press the thru softkey, type in 2000H, and press the
RETURN key.

NOTE

The address range may consist of labels in lieu
of address numbers. In that case, substitute the
labels in place of the numbers in the above ex-
ample. Refer to the paragraph below that dis-
cusses label assignment procedures.

DEFINING A RANGE OF ADDRESSES WITH AN OFFSET

To assign an event number to an address range of 1000H through 2000H
offset by 50H at either end, press the following softkeys in the se-
quence shown:

define address address range

Now type in 1000H - S50H, press the thru softkey, type in 2000H + 50H,
and press the RETURN key.

DEFINING AN ADDRESS LABEL

NOTE

In order to use a label, the absolute file to be
analyzed must be set up and entered (refer to
chapter 6). The label, if it is a global sym-
bol, must be contained in linker symbol file
that hzs the same name as the absolute file. If
the label is not a global symbol, the assembler
symbol file (having the same name as the source
file that contains the label) must be defined.
This file must be shown by either typing in a
colon (:) or by pressing the file softkey after
the label has been entered, then typing in the
file name. This becomes the default file. If a
label is used and no file name is entered, the
software will first look in the linker symbol
(global) file. If the label cannot be found in
the global file, the software will then look in
the default file.
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To assign an event number to an address label in your software program,
press the following softkeys in the sequence shown:

define address address

Now type in the address label to be defined and press the RETURN key.

DEFINING A RANGE OF SOURCE LINE NUMBERS

NOTE
In order to use a line range, the absolute file

to be analyzed must be set up and entered (refer
to chapter 6).

To assign an event number to a range of source line numbers in a listing
file from a compiled source, press the following softkeys in the se-
quence shown:

define address lin__range
Next type in the first line number from the compiled source listing,
press the thru softkey, type in the last line of the range being

defined, press the in__file softkey, type in the name of the listing file
from the compiled source, then press the RETURN key.

DEFINING A MODULE

NOTE
In order to use a module name, the absolute file

to be analyzed must be set up and entered (refer
to chapter 6).

To assign an event number to a module of your software, press the fol-
lowing softkeys in the sequence shown:

define address module
Now type in the module (procedure) name, then press the RETURN key.
If the module has to be identified by its source file, press the follow-
ing softkeys in the sequence shown:

define address module

Now type in the module name, press the file softkey, type in the source
filename, and press the RETURN key.
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If you wish to, you can type in a colon (:) in place of pressing the file
softkey.

DEFINING A MODULE RANGE
To assign an event number to a module range, press the following soft-
keys in the sequence shown:

define address module range
Now type in the name of the first module in the range, press the thru
softkey, type in the name of the last module in the range, and press the
RETURN key.

If both modules have to be identified by their source files, press the
following softkeys in the sequence shown:

define address module range

Now type in the name of the first module in the range, press the file
softkey, type in the source file name, and press the thru softkey.
Next, type in the name of the last module in the range, press the file
softkey, type in the source file name, and press the RETURN key.

If you wish to, you can type in a colon (:) in place of pressing the file
softkey.

DEFINING TIME EVENTS

This section provides information pertaining to the "define time"
capabilities of the software performance analyzer. These capabilities
allow you to define specific time ranges, by event number (and name, if
desired).

To assign an event number to a specific time range, press the following
softkeys in the sequence shown:

define time as__range

Now type in 1, press the u_ _sec and thru softkeys, type in 2, press the
usec softkey, then press the RETURN key.

If you want the same time range defined, but you wish to name it so that
it is more easily identified, press the following softkeys in the se-
quence shoun:

define time named
Now type in the name you have chosen for the time range, press the

as__range softkey, type in 1, and press the u__sec and thru softkeys.
Next, type in 2, press the usec softkey, and press the RETURN key.
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DEFINING EVENT GROUPS

This section provides information pertaining to the 'define group"
capabilities of the software performance analyzer. These capabilities
allow the you to define and name groups of address or time events that
have been previously defined.

DEFINING AN ADDRESS GROUP

To assign a name to a group of previously numbered or named address
events, press the define and group softkeys, type in the name you have
chosen for the address event group, and press the address softkey. Next,
type in the number or name of the first address event to be included in
the definition. Now press the thru and and softkeys (in combination, as
required) to include the rest of the address events you want defined as
part of the name.

DEFINING A TIME GROUP

To assign a name to a group of previously numbered or named time events,
press the define and group softkeys, type in the name you have chosen for
the time event group, and press the time softkey. Next, type in the
number or name of the first time event range to be included in the
definition. Now press the thru and and softkeys (in combination, as
required) to include the rest of the time event ranges you want defined
as part of the name.
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Chapter 6

SETTING UP AND QUALIFYING
A MEASUREMENT

INTRODUCTION

This chapter provides information pertaining to setting up and qualify-
ing a measurement. A measurement may be stopped on either a number of
termination conditions or using the measurement disable function. The
measurement can be qualified using the internal windows or
enable/disable terms of the analyzer. The software performance analyzer
can also either qualify or be qualified by an external analyzer over the
intermodule bus with the trigger enable line. In addition, the setup
command provides you with the ability to control the event period in the
scanning mode. Finally, the setup capability allows you to set up an
absolute file so that you can interact symbolically with the analyzer.
The setup syntax diagrams (except 'setup absolute file") are given in
appendix A, figures A-2 through A-7. The setup absolute file syntax is
explained in text at the end of this chapter.

SETTING UP TERMINATION CONDITIONS

This section provides information on how to use termination conditions
to tell the analyzer when to stop gathering data. These capabilities
allow you to terminate the measurement on (1) a confidence level, (2) a
percent error, (3) a total event count, (4) a total event time, and/or
(5) a scan count. The setup terminate syntax diagram is given in appen-
dix A, figure A-2. A measurement disable can be set up along with ter-
mination conditions, and they both will be active. The status message
will indicate which complete condition was found.

TERMINATING ON A CONFIDENCE LEVEL

The analyzer will stop gathering data based upon a specified confidence
level. The confidence level must be an integer and be in the range of 51
to 99. This confidence level is based on the Student’s t distribution
since the standard deviation of the population is unknown. By using
randomizing techniques in sampling (refer to chapter 12 for a more
detailed discussion on sampling) and a large number of samples, a normal
distribution is assumed.
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To set up a termination condition on a 97% confidence level, press the
following softkeys in the sequence shown:

setup terminate confidenc
Now type in 97, then press the RETURN key.

At this point other termination conditions can be entered using the or
softkey. An error tolerance can also be set up in conjunction with the
confidence level. If only a confidence level is entered, the error
tolerance will be defaulted to 5%. In order for a statistical termina-
tion condition to be recognized, you cannot be outside of the perfor-
mance analyzer (i.e.; in measurement system) or the display may not be
suspended.

TERMINATING ON AN ERROR TOLERANCE

You can use this termination condition to stop the measurement on a
given error tolerance. The error is dependent on the confidence level
and is an indication of the amount of error between samples. The error
tolerance must be an integer value between 1% and 99%.

To terminate a measurement on an error tolerance of 10%, press the fol-
lowing softkeys in the sequence shown.

setup terminate error
Now type in 10 and press the RETURN key. If only an error tolerance is
entered, then the confidence level is defaulted to 95%.

TERMINATING ON TOTAL EVENT COUNT

This termination condition allows you to stop the measurement based upon
the fact that the total event count reached a specified value. The total
event count must be an integer and less than 4,294,967,295.

To set up a total event count of 300 as a termination condition, press
the following softkeys in the sequence shown:

setup terminate total__cnt

Now type in 300 and press the RETURN key.

TERMINATING ON TOTAL EVENT TIME

The analyzer will also stop gathering data on a total event time. This
allows you to stop a measurement when the total event time reaches a
specified value. The valid times that can be sepcified are: (1) any
integer value of usec between 1 and 999 and (2) any value between 0.001
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msec to 671.0 seconds with four digits (three digits if no decimal point
is entered).

To set up the analyzer to terminate on a total event time of 5 seconds,
press the following softkeys in the sequence shown:

setup terminate totl__time

Now type in 5, press the seconds softkey, and then press the RETURN key.

TERMINATING ON SCAN COUNT

You can terminate the measurement on the number of times the set of
events is scanned (refer to chapter 12). The scan count must be an in-
teger value less than L4,294,967,295.

To set up a scan count of 10000 as a termination condition, press the
following softkeys in the sequence shown.

setup terminate scan__cnt
Now type in 10000, and press the RETURN key.
TERMINATING ON MULTIPLE CONDITIONS
The analyzer can be set up with multiple termination conditions. The
first condition found will terminate the measurement.
To set up the analyzer to terminate on a confidence level of 95% or a
total event count of 500, or a scan count of 1000, press the following
softkeys in the sequence shown:

setup terminate confidenc
Now type in 95, press the or and fotal__cnt softkeys, type in 500, press
the or and scan__cnt softkeys, type in 1000, then press the RETURN key.

CLEARING TERMINATION CONDITIONS

This command allows you to clear termination conditions that have been
previously set up. The confidence level is defaulted to 95%, and the
analyzer will continue to calculate the error tolerance for this level,
but will not terminate a measurement. To clear the termination condi-
tions, press the following softkeys in the sequence shown.

setup terminate default

Now press the RETURN key.
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SETTING UP AN EVENT PERIOD

This command gives you the ability to control the event period using an
occurrence count or a time duration. The event period can be defined as
the amount of time the analyzer will continue to look for an event. The
valid times that can be specified are: (1) any integer value of usec be-
tween 40 and 999 and (2) any value between 0.040 msec and 671.0 second
with four digits (three if no decimal point is entered. The setup
period syntax diagram is given in appendix A, figure A-3.

To set up an event period of 20.55 msec, press the following softkeys in
the sequence shown:

setup period time

Now type in 20.55, press the msec softkey, and then press the RETURN
key .

The event period can also be defined as the number of occurrences of a
given event. The occurrence count must be an integer between the value

4 and 4,29L4,967,295.

To set up an event period as an occurrence count of U67, press the fol-
lowing softkeys in the sequence shown:

setup period occur

Now type in 467 and press the RETURN key.

EVENT PERIOD DEFAULT

The event period will be set to the defaulted values if no other event
period has been specified. The default event period for duration
measurements is an occurrence count of 25. This says that the analyzer
will look for a module to be called 25 times for module duration
measurements before it moves to the next time event. For intermodule
duration measurements, the count of 25 is the number of times one module
is exited and another is entered. The default value for activity and
linkage measurements is 800 usec. This means that the analyzer collects
data on each event for 800 usec, then moves to collect data on the next
event for 800 usec, and continues in this manner until the measurement
becomes complete.

To reset the event period back to the default values, after other event
periods have been set up, press the following softkeys in the sequence
shown:

setup period default

Now press the RETURN key.
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SETTING UP A WINDOW QUALIFICATION

A window is defined as an enable/disable (or disable/enable) pair and it
can be used to qualify the conditions under which the data will be ac-
quired. In other words, no data is acquired until the enable condition
is satisfied. After the enable is found, data will be acquired until
the disable condition is found. At this point no data is acquired until
the enable condition is found again. When the measurement begins, the
window element can be in either the enable or the disable condition.
However, as stated, data is only gathered during the enabled state. The
setup window syntax diagram is given in appendix A, figure A-U4.

A window enable or disable can be specified in a manner similar to the
event definitions. The enable or disable can be one of the following and
used in any combination.

a. an address,

b. a range of addresses,

c. an address label,

d. a source line number,

e. a range of source line numbers,

f. a module, or

g. a contiguous range of modules.
In addition, a through c¢ (above) may be assigned with an offset. Items
d through g (above) must either be defined within an absolute file that
has already been set up or they must be identified by typing in the name
of the source file that contains them.
Windows can be used with any measurement except the real-time measure-
ments, intermodule duration measurements, and the intermodule linkage
measurements. The time within a given event is important for the win-
dows to work correctly. The minimum time that an event must be active

for an activity measurement and the minimum number of occurrences
required for module duration measurements is discussed in chapter 12.

USING SINGLE ADDRESSES FOR WINDOW QUALIFICATION

Using single addresses for a window will cause data to be collected
whenever the enable address is found and data will continue to be col-
lected until the disable address is found. The analyzer will continue
in this manner until some other termination condition is met.
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To specify the address 2005H as an enable condition and address 3007H as
a disable condition, press the following softkeys in the sequence shown:

setup window enable address

Now type in 2005H, press the disable softkey and the address softkey, then
type in 3007H, and press the RETURN key.

The window setup made above will start in the disabled state. If it is
desired to have the window start in the enabled state, the window dis-
able condition must be specified before the window enable condition is
specified.

USING MODULES FOR WINDOW QUALIFICATION

Modules may be used for both the window enable and disable conditions.
This means that any time an address is executed within the address range
of the module, the analyzer will collect data until the disable condi-
tion is found. In a similar manner, any time an address is executed
within the address range of the module specified as the disable condi-
tion, data will no longer be collected until the next enable condition
is found.

To specify a window enable on a module named CLEAR (ie. Pascal procedure
name), and a window disable on a module named RESET, press the following
softkeys in the sequence shown.

setup window enable module

Now type in the module name CLEAR, press the disable and module softkeys,
then type in RESET and press the RETURN key. This example assumes the
absolute file has been set up previously and the module CLEAR is a
global module.

USING SOURCE LINE RANGES FOR WINDOW QUALIFICATION

A source line number in a listing file can be used as either a window
enable or a window disable. This source line must be an executable
statement. Whenever the address of the first instruction of a given
source line is recognized, the analyzer will collect data until the ad-
dress of the first instruction of the disable source line is found. The
analyzer will begin to collect data as soon as the source line used as
an enable is encountered. It will continue to collect data until the
source line used as the disable is encountered. That is, data is col-
lected between the enable and disable conditions. The measurement can be
set up to start in either condition. The enable and disable conditions
can also be ranges of source line numbers. To use the line range 36
through 46 as a window enable condition and the line range 568 through
720 as a window disable condition, press the following softkeys in the
sequence shown. (All of the source lines are in the file MATH.)
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setup window enable line range

Now type in 36, press the thru softkey, type in U6, press the file soft-
key, type in MATH, press the disable and line and range softkeys, then type
in 568, press the thru softkeys, type in 720, and press the RETURN key.

CLEARING WINDOW QUALIFICATION

Any windows that have been previously set up can be cleared using this
command. To clear the window, press the following softkeys in the se-
quence shown.

setup window default

Now press the RETURN key.

SETTING UP MEASUREMENT ENABLE/DISABLE TERMS

The measurement enable and disable qualifications are very similar to
the window qualification such that items a through g (above) can also be
used for enable and disable terms. The biggest difference between the
two is that data will no longer be collected when the disable condition
is found. Therefore, data will be collected when the enable term is
recognized and the measurement will be stopped when the disable condi-
tion is found. The analyzer will not look for the enable condition
again. The measurement enable qualification also gives you the ability
to qualify on a more complex term. This could be a two deep sequence or
the number of times that an event is executed.

The measurement enable/disable conditions have the same restrictions as
the windows (refer to the paragraph entitled "Setting up a Window
Qualification” for an explanation of the restrictions). If you have an
external trigger enable set up with a measurement enable condition, the
external trigger enable must be satisfied first and then the internal
enable will become active. The setup enable and setup disable syntax
diagrams are given in appendix A, figures A-5 and A-6, respectively.

USING MODULE OCCURRENCES FOR MEASUREMENT ENABLE

You may want to use the number of times that a module is called as the
enable qualification for your measurement. This occurrence count can
also be used on addresses, address ranges, source lines, and contiguous
module ranges. The occurrence count must be between the value 1 and
65535. To specify a measurement enable on the Tth occurrence of an ac-
cess in module CLEAR, press the following softkeys in the sequence
shown:

setup enable module

6-7



Model 64310A
Software Performance Analyzer

Now type in CLEAR, press the occurrs softkey, type in 7, and then press
the RETURN key.

USING A SEQUENCE FOR MEASUREMENT ENABLE

A two term sequence may be used as an enable condition. The measurement
will be enabled only after the first term in the sequence is found even-
tually followed by the second term. That is to say, the sequence terms
may be separated by many other states in the program flow and the
specification will be satisfied as long as the terms are found in order.

The terms may be specified using any of the items a through g listed for
setting up a window qualification, and in any combination. To specify a
sequence of a module CLEAR eventually followed by a write to the address
135H, press the following softkeys in the order shown:

setup enable module

Now type in CLEAR -it is assumed that the file containing CLEAR has al-
ready been set up and used once before. Press the followed and address
softkeys, type in 135H, press the status softkey and the write__mem soft-
key (for the 8086 microprocessor), and then press the RETURN key.

USING AN ADDRESS RANGE FOR MEASUREMENT DISABLE

You can disable the measurement on any of the items a through g noted
above as well as any processor status. To stop the measurement whenever
an address is recognized within the address range L400OH through 5000H,
press the following softkeys in the sequence shown:

setup disable address range

Now type in 4OOOH, press the thru softkey, then type in 5000H, and press
the RETURN key.

SETTING UP AN EXTERNAL TRIGGER ENABLE

The performance analyzer can either receive or drive the trigger enable
line on the intermodule bus (refer to chapter 12 for more details).
This gives you the ability to control another instrument using the per-
formance analyzer or to have the performance analyzer measurements
qualified by it. The setup external trigger enable syntax diagram is
given in appendix A, figure A-T.
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RECEIVING TRIGGER ENABLE

You may want to use another analyzer to enable measurements. The per-
formance analyzer can receive the trigger enable signal from any instru-
ment that is on the intermodule bus. The performance analyzer cannot
search for its own window or enable conditions until it receives its
trigger enable from some other analyzer on the bus. To set up the
analyzer to receive trigger enable, press the following softkeys in the
sequence shown:

setup trig__en received

Now press the RETURN key.

DRIVING TRIGGER ENABLE ON MEASUREMENT START

Another analyzer can be controlled on the condition of the performance
analyzer recognizing an internal measurement qualification. Such
qualifications as a measurement enable or a window enable can be used as
a trigger enable for another analyzer. To set up the analyzer to drive
the trigger enable line whenever it recognizes its own measurement en-
able condition, press the following softkeys in the sequence shown:

setup trig__en drv__only start

Now press the RETURN key.

DRIVING TRIGGER ENABLE ON MEASUREMENT COMPLETE

The trigger enable line can also be driven by a complete condition found
internally within the performance analyzer. A complete condition can be
any of the termination conditions such as total event time, scan count,
a confidence level, etc. The measurement disable can also be a complete
condition. To set up the analyzer to drive the trigger enable line
whenever the complete condition is found, press the following softkeys
in the sequence shown:

setup trig__en drv__only complete

Now press the RETURN key.

6-9



Model 64310A
Software Performance Analy:zer

CLEARING THE TRIGGER ENABLE CONDITIONS

Any trigger enable conditions that have been previously specified can be
cleared using this command. To set up the analyzer to always be enabled
on any condition, press the following softkeys in the sequence shown:

setup trig__en always

Now press the RETURN key.

SETTING UP AN ABSOLUTE FILE

This command gives you the ability to interact symbolically with the
analyzer by specifying an absolute file. Setting up the absolute file
provides the following information to the analyzer software:

1. physical addresses of global symbols and modules,

2. the load addresses of the relocatable sections of the users code,

3. link_sym where the analysis software obtains the rest of

the required information,

4., processor related information, such as the number of address bits
(i.e.; 1 or 2 words for each address),

5. segment information for the 8086 family, and

6. the format for line numbers in asmb_sym files.
Additional information is required when the user desires to specify non-
global symbols, modules, or line numbers. In that case, the source file
must be specified. This source provides the following information:

1. the name of the asmb_file, and

2. the name of the relocatable file.
The name of the relocatable file is the same as the name of the source
file. The relocatable file is used to get the load address from the
link sym file where that segment of code is loaded in memory.
RELOCATABLE FILE. The relocatable files are linked together by
specifing their file names to the linker. These file names (which are
the same name as the source files) are then used by the software perfor-

mance analyzer to look up the load address of that relocatable code in
the link sym file generated by the linker.

6-10



Model 64310A
Software Performance Analyzer

ASMB__SYM FILE. The assembler symbol file (of the same name as the
source file) is generated by the compiler/assembler and provides the
software performance analyzer with relative offsets from the beginning
of the relocatable code to the symbol, module, or line number that the
user specifies. It should be noted that line numbers are only valid
when they are present in the asmb_sym file (i.e.; typically only when
from a compiled Pascal or C source and as they would appear in the as-
sociated listing file. It mig