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The export of this product from Japan is regulated by the Japanese government. To export this product may be prohibited
without governmental license, the need for which must be judged by the customer. The export or re-export of this product
from a country other than Japan may also be prohibited without a license from that country. Please call an NEC sales
representative.

e The information in this document is current as of May, 2002. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data
books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

* No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document.

* NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of
third parties by or arising from the use of NEC semiconductor products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.

* Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

* NEC semiconductor products are classified into the following three quality grades:

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products
developed based on a customer-designated "quality assurance program" for a specific application. The
recommended applications of a semiconductor product depend on its quality grade, as indicated below.
Customers must check the quality grade of each semiconductor product before using it in a particular
application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries.

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
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 Device availability

« Ordering information

 Product release schedule

« Availability of related technical literature

« Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

« Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.
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Target Readers

Purpose

Organization

How to Use this Manual

Conventions

INTRODUCTION

This manual is intended for users who wish to design and develop application
systems using the V850 Series™.

This manual’s purpose is to help the user understand the functions and the operation
method of the AZ850.

This manual is organized as follows.

¢ Outline

e Instructions

¢ Operation method
e Trace form

e Trace data

¢ Window reference

This manual assumes that the reader has general knowledge of microcontrollers, C
language, assembly language, and debugging as well as basic knowledge of the
Windows operation method.

To learn about the hardware functions and instruction functions of the V850 Series:
— Read the user’s manual for each product.

“RTOS” is used as the representative product name in descriptions that are
the same for the RX850 and the RX850 Pro.

If using the RX850, read “RTOS” as “RX850,” and if using the RX850 Pro,
read “RTOS” as “RX850 Pro.”

< > Indicates a window or dialog box title.

[ I Indicates a menu.

: Indicates a button in a window or dialog box.

<< >>! Indicates a character string displayed in a window or dialog box.

Data significance: Higher digits on the left and lower digits on the right

Memory map addresses: Higher addresses on the top and lower addresses on the
bottom

Active low representation: xxx (overscore over pin or signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Numerical representation: Binary...XXXX or XXXXB

Decimal...XXXX

Hexadecimal...OxXXXX

Prefix indicating power of 2 (address space, memory capacity)
K (Kilo) 2" = 1024
M (Mega) 2% = 1024°
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Related Documents

Please use the following documents in conjunction with this manual.

The related documents listed below may include preliminary versions. However,
preliminary versions are not marked as such.

Documents Related to V850 Series Development Tools (User’s Manuals)

Document Name

Document Number

IE-703002-MC (In-Circuit Emulator for V853™, V850/SA1™, V850/SB1™, V850/SB2™, V850/SF1™, U11595E
V850/SV1™)

IE-V850E-MC (In-Circuit Emulator for V850E/IA1™, V850E/IA2™), U14487E
IE-V850E-MC-A (In-Circuit Emulator for V850E/MA1™, V850E/MA2™)

IE-703003-MC-EM1 (In-Circuit Emulator Option Board for V853) U11596E
IE-703017-MC-EM1 (In-Circuit Emulator Option Board for V850/SA1) U12898E
IE-703037-MC-EM1 (In-Circuit Emulator Option Board for V850/SB1, V850/SB2) U14151E
IE-703040-MC-EM1 (In-Circuit Emulator Option Board for V850/SV1) U14337E
IE-703079-MC-EM1 (In-Circuit Emulator Option Board for V850/SF1) U15447E
IE-703102-MC (In-Circuit Emulator for V850E/MS1™) U13875E
IE-703102-MC-EMH1, |IE-703102-MC-EM1-A (In-Circuit Emulator Option Board for V850E/MS1) U13876E
IE-703107-MC-EM1 (In-Circuit Emulator Option Board for V850E/MA1) U14481E
IE-703116-MC-EM1 (In-Circuit Emulator Option Board for V850E/IA1) U14700E

CA850 Ver.2.50 C Compiler Package Operation To be prepared
C Language U16054E
PM plus To be prepared
Assembly Language U16042E
ID850 Ver. 2.40 Integrated Debugger Operation Windows Based U15181E
SM850 Ver. 2.40 System Simulator Operation Windows Based U15182E
SM850 Ver. 2.00 or Later System Simulator External Part User Open Interface Specifications U14873E
RX850 Ver. 3.13 or Later Real-Time OS Basics U13430E
Installation U13410E
Technical U13431E
RX850 Pro Ver. 3.13 Real-Time OS Basics U13773E
Installation U13774E
Technical U13772E
RD850 Ver. 3.01 Task Debugger U13737E
RD850 Pro Ver. 3.01 Task Debugger U13916E
AZ850 Ver. 3.10 System Performance Analyzer This manual
PG-FP4 Flash Memory Programmer U15260E
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CHAPTER 1 OUTLINE

1.1 Outline

As microprocessors become increasingly more powerful and sophisticated, user programs are also growing larger
and more complex. Although logic debugging of such user programs can easily be done with a conventional
debugger, correcting bugs due to processing timing and performing time-related analysis such as total-system
evaluation become very time consuming operations.

In response to these market conditions, NEC developed the V850 Series, which is a powerful family of
microprocessors included in the V800 Series™, and has now developed and released the AZ850 system
performance analyzer, which is designed to support quantitative performance analysis of user programs.

The AZ850 is a performance analysis tool for analyzing the execution transition status for applications created for
the V850 Series and applications that embed the RX850 or RX850 Pro real-time OS for the V850 Series.

By using the AZ850 with a debugger, it is possible to trace the occurrence of events (system calls, interrupts, etc.)
and represent this data in a graphical format. The use of these functions enables easy analysis of the execution
transition status of functions and tasks, as well as the status of access to various objects such as event flags and
semaphores, which are functions of real-time OSs.

The specifications of the AZ850 conform to the Tool Interface Protocol (TIP), and as long as a debugger (even
one not made by NEC) that supports this interface is used, the functions of the AZ850 can easily be used.
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CHAPTER 1 OUTLINE

1.2 Functions and Features

The functions and features of the AZ850 are described below.

o Graphical display of task execution transition status

By displaying the execution transition status for tasks and interrupts (horizontal axis = time, vertical axis =
function name/task name, etc.), system status changes caused by function call/recovery, task switching, the
occurrence of interrupts, etc., can easily be analyzed. Since the status of access to each object as the result of
the issue of system calls is displayed in symbol form, the transition of functions, the task execution sequence,
and status transitions can easily be understood.

Graphical display of CPU use time
The execution efficiency of the entire system can be grasped by displaying the CPU use status in a specified
time range.

Processing time statistics
The worst value, average value, etc., can be obtained by performing frequency calculations of the processing
execution time for user programs.

Linked operation with debugger window
It is possible to jump from the AZ850 window to windows displaying source text, disassemble text, and memory
capacity, allowing easy identification of problems.

The AZ850 provides the following two trace forms, allowing the selection of the best method for the debugging

environment employed by the user.

Soft trace form
A monitor function is provided on the target system, and AZ trace data is collected using a monitor program™*®.

Note The monitor program must be prepared according to the environment employed by the user. Refer to
section 4.1 Soft Trace Form.

Hard trace form
AZ trace data is collected using the trace function of an in-circuit emulator or simulator.

Note that, the soft trace form is not supported for function trace in the current AZ850. Only hard trace is supported.

Moreover, the function trace function cannot be used with an NEC in-circuit emulator and the ID850. When using the
function trace function, use the SM850 simulator.

14
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1.3 System Configuration

The AZ850 expands the debugger functions by transmitting debugger and TIP specification messages. Various
AZ850 system configurations are shown for the debugging environments that can be used.

1.3.1 When using debug monitor

Figure 1-1 System Configuration Diagram (When Using Debug Monitor)

Compiler Host machine
(PC)

Real-time OS

TIP debugger

Target system
(with monitor)

Communication

[=IIOR000 =}

B
L]

B
AZ850 vaﬁn\ e
B

Caution One unused timer counter is required on the target system.

1.3.2 When using ROM emulator

Figure 1-2 System Configuration Diagram (When Using ROM Emulator)

Compiler Host machine
(PC

Real-time OS

TIP debugger

Target system
Communication

|
AZ850 :l i

ROM emulator

Caution One unused timer counter is required on the target system.
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1.3.3 When using in-circuit emulator

Figure 1-3 System Configuration Diagram (When Using In-Circuit Emulator)

Compiler

Real-time OS

TIP debugger

Communication

AZ850

Host machine
(PC)

3 Target system

In-circuit emulator

Cautions 1. When using the AZ850 with the soft trace form, the AZ monitor must be linked to the load
module. Moreover, one unused timer counter is required on the target system.
2. Currently, it is not possible to perform function trace with the AZ850 using an NEC in-circuit
emulator (ICE) and the ID850. Task trace, however, can be performed.

1.3.4 When using simulator

Figure 1-4 System Configuration Example (When Using Simulator)

Compiler Host machine

Real-time OS

TIP debugger

Communication

AZ850

Caution When using the AZ850 with the soft trace form, the AZ monitor must be linked to the load
module. Moreover, one unused timer counter is required on the target system.

16
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1.4 Operating Environment

When using the AZ850, an environment in which a debugger can operate is required.

(1)

)

Host machine
PC-9821 series, PC98-NX series, or IBM-PC/AT compatibles that support the following OSs

e OS: Windows 98 Second Edition, Windows Me, Windows NT™ 4.0 Workstation,
Windows 2000 Professional, Windows XP Professional

e Screen size: 640 x 400 pixels or more (800 x 600 pixels or more recommended)

Software

e C compiler package
CAB850 Ver. 2.41: Made by NEC
CCV850/CCV850e: Made by Green Hills Software™, Inc.

Caution Function-level trace is supported only by the CA850.

o Real-time OS
RX850 Ver. 3.13 or later
RX850 Pro Ver. 3.13 or later
e Debugger
TIP debugger

ROM emulator
ROM emulator that can be connected to TIP debugger

In-circuit emulator
In-circuit emulator that can be connected to TIP debugger

Simulator
TIP simulator

User's Manual U14410EJ4VOUM
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CHAPTER 2 INSTALLATION

This chapter describes how to install and uninstall the AZ850.

2.1 Installation Procedure

This section describes how to install the AZ850. Once the AZ850 has been installed once, to install it again, it is

necessary to uninstall it first.

The supply medium for the AZ850 is one CD-ROM each for the object release version and the source release

version.
o |[nstallation directory: c:\nectools32
e CD drive: Q drive

18

o Directory to which Windows is to be installed: b: \Windows
The installation procedure is described below.

<1> Start Windows.

<2> Insert the CD-ROM in the CD drive (Q drive). The setup program then starts automatically. If the setup
program fails to start automatically, manually start it by starting Explorer and double-clicking “Setup.exe” in
the AZ850\DISK1 folder in the Q drive. Perform installation in accordance with the messages displayed on
the screen.

<3> Make sure that the files stored in the AZ850 supply media have been installed in the host machine by using
Windows Explorer, etc.
For details of each directory, refer to 2.2 Directory Configuration.
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2.2 Directory Configuration

This section describes the directory configuration of the files that have been read from the supply medium in the
process of installing the AZ850.

2.2.1 NEC compiler version

Figure 2-1 Directory Configuration (NEC Compiler Version)

bin ————— AZB850 execution format file (AZ850.exe)

AZ monitor common part
(for 22-register mode)
File name: azcore.o

r22 —

AZ monitor common part
(for 26-register mode)
File name: azcore.o

lib850 r26 E—

AZ monitor common part
(for 32-register mode)
File name: azcore.o

r32 —

Installation
directory
Sample Files for Monitor Program
smp850 File name Description
L azmon.Ink Link directory for AZ monitor creation
az850 azmon.o AZ monitor (for RX850)
Default = .
“nectools32” azmon_p.o AZ monitor (for RX850 Pro)
Source program of user own coding block
azusr.s ]
of AZ monitor
mkmon.bat File for AZ monitor creation
hip ——— Online help
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2.2.2 GHS compiler version

Installation
directory

Figure 2-2 Directory Configuration (GHS Compiler Version)

20

Default =
“nectools32”

bin AZ850 execution format file (AZ850.exe)
AZ monitor common part
re2 (for 22-register mode)
File name: azcore.o
] AZ monitor common part
lib850_ghs r26 (for 26-register mode)
File name: azcore.o
AZ monitor common part
r32 (for 32-regiser mode)
File name: azcore.o
Sample Files for Monitor Program
smp850_ghs File name Description
L azmon.Ink Link directory for AZ monitor creation
az850 azmon.o AZ monitor (for RX850)
azmon_p.o AZ monitor (for RX850 Pro)
Source program of user own coding block
azusr.s .
of AZ monitor
mkmon.bat File to AZ monitor creation
hip Online help
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2.3 Uninstallation Procedure
This section describes how to uninstall components.
<1> Start Windows.
<2> Activate “Add/Remove Application” (“Add or Remove Programs” in the case of Windows XP) in the Control

Panel and select the item to be uninstalled (“NEC AZ850 -- Analyzer Execution Format”, etc.). Then
execute uninstallation.
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This chapter describes the operation method for the AZ850.
3.1 AZ850 Operation Procedure
The basic operation method when using the AZ850 is described in sequence below.

(1) Start debugger
Start the debugger to be used.

(2) Start AZ850
Start the AZ850. The <AZ850> main window appears.
At this time, check if <<Connected>> appears in the status display area. If <<Connected>> is displayed, the
connection with the debugger has been successfully performed.

Figure 3-1 AZ Main Window

(a) Tool bar

File Opgtion Operatigh Browse  AWindow  Help

aﬂal—?_il Jﬂ:lml 4

|Cunne|::ted w |RXLDaded Breaked AZ Trace QN A

(b) Status bar

(3) Download load module
Download the load module prepared for the AZ850 to the debugger.
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(4) Perform settings in AZ Option dialog box
Open the <AZ Option> dialog box and set the following options in that dialog box. To open the dialog box,
click the button.

+ &2 Option

=]
rekdises juzsh (a) Address mask specification area

IDfoffffff R | —Tancel |

Help |

—RTOS Select
IHKBEDPTD j (b) Real-time OS selection area
— Trace Farm
& Soft Form
(c) Trace form specification area
" Hard Form

— Saft Form Buffer Tepe
% Fized Buffer

(d) Trace buffer type specification area
™ Ring Bufer

— Soft Farm Buffer B egion

Start Address |ox00400000
(e) Trace buffer area specification area
End Address |oxo0ansess
— Trace Level
WV Task Level
(f) Trace level specification area
[T Fune: Level

(a) Address mask specification area (Address Mask)
Specify the upper limit value of the physical address space on the chip.
For details, refer to CHAPTER 6 WINDOW REFERENCE.

(b) Real-time OS selection area (RTOS Select)

To perform trace at the task level, select either the RX850 or the RX850 Pro as the real-time OS to be
used.
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24

(c)

(d)

(e)

®

Trace form specification area (Trace Form)

Specify the trace form for AZ trace, either soft trace form <<Soft Form>> or hard trace form <<Hard
Form>>. The default is hard trace form. However, if the debugger that is connected does not support the
hard trace form, the default is the soft trace form.

For details about the soft trace form and hard trace form, refer to sections 4.1 and 4.2.

Trace buffer type specification area (Sort Form Buffer Type)
To select the soft trace form, select either a fixed buffer <<Fixed Buffer>> or ring buffer <<Ring Buffer>>
as the buffer type to load trace data.

o If fixed buffer is selected
When the trace buffer becomes full, trace collection stops. Therefore, the trace data up to the location
where the program execution was stopped is not necessarily loaded.

o If ring buffer is selected
When the trace buffer becomes full, the trace data gets overwritten starting from the oldest data.

Trace buffer region specification area (Sort Form Buffer Region)

Specify the <<Start Address>> and the <<End Address>> of the trace buffer region.

If the soft trace form has been selected, the trace data collected by the AZ850 is stored once in the target
memory. Thus, it is necessary to specify an unused area in the target memory. Also, set the start address
and end address so that the size of the area is in the range of 4 KB to 4 MB.

Trace level specification area (Trace Level)
If hard trace form has been selected, set the trace level for the AZ trace data to be collected.

o If only the task level (Task Level) has been selected
The AZ trace data at the task level is collected.

¢ If only the function level (Func. Level) has been selected
The AZ trace data at the function level is collected.

¢ [f both the task and function levels have been selected
Both AZ trace data at the task level and AZ trace data at the function level are collected.

However, in the case of the soft trace form, this setting is fixed to “Task Level”.
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®)

(6)

@

(®)

()

Select measurement target

In the main window, select [Option (P)], [Select Measurement Target (M)], [Function Level (F)]. The dialog box
for function level measurement target selection appears. In this dialog box, select the module to be measured.
Note that this setting is ignored in the case of task-level trace.

Switch to AZ trace mode
To enable the trace function of the AZ850, set “AZ Trace ON”. (To do this, select [Operation (O)], [AZ Trace
ON (Q)].) This setting allows the collection of trace data at the AZ task level or function level.

Caution The AZ trace ON setting cannot be performed until downloading of the load module has
been completed.

Execute user program

Execute the user program on the debugger.

The trace data for the AZ850 starts being collected in the trace buffer when execution of the user program
begins.

Stop user program
Stop the user program on the debugger. (If a breakpoint has been set, it is maintained until the break.)
Collection of trace data for the AZ850 stops at the same time that the user program is stopped.

Upload trace data

After stopping the application program, click the @ button on the tool bar in the main window to upload the
collected trace data to the AZ850.
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(10) Perform check using Analyze window
Open the <Analyze Window> and check the collected AZ trace data with execution transition diagrams for
individual tasks.

(a) To display execution transition diagrams...
From the menu bar in the <AZ850>, main window select [Browse (B)], [Execution Transition (Z)], [Task
Level (T)], or click the “ button on the tool bar.

! AZ-Analyze Window - \\K-kamisi\azdata\tstd az [_[O] x|
File “iew Operation Browse Jump Help

Z|E| [ =|mfn 6] =|ulz@] EE ]

T na00] 4| 54500 T | 53700|[msec] V| |imsec]  Datalength[ ___ 53.700|[msecd]

Int_0
Int_1
Tsk_1

Tsk_0 - -[ -----------------------------------------------------------------------

Tsk_z - -----/d o —— ol — o e

Idle -1-----4-----r-1----------f-----r1-------------f1---- -
Flg_0 F-----——--- b =]

Scale[x .]:I -4 2 0 2 4 6 [ms]

(b) To check the operation of an object...
Check the operation of the specified object using the “Simple Search Button” displayed by clicking an
object name.

(c) To check the transition status of a task or interrupt...
From the <Pattern Search> dialog box displayed from this window, search the switching point of a
specific task, the location where an interrupt has occurred, or the location where a specific system call
has occurred.
— The search result is displayed in the execution transition diagram.

(d) To analyze the processing time for a task or interrupt...
From the <Pattern Set> dialog box displayed from this window, perform search or analysis of the set
pattern (specific processing).
— The search result is displayed in the execution transition diagram.
— The distribution status according to the set pattern processing time is displayed in the <Pattern
Windows>.
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(11) Perform check using CPU window
From the <CPU Window>, check the CPU use status within the defined interval.

(a) To display the CPU utilization rate

Set the up cursor and down cursor to define the interval for which the CPU utilization rate is to be
measured in the execution transition diagram.

The CPU utilization rate is measured during the interval indicated with the up cursor and down cursor.
After setting the cursors, display the <CPU Window>. To open this window, click the .=| button.

v A7 Cpu Window _ O

File “iew Operation Jump Help

(=] By syl i
T 1159 4| 2523 T 1.768 [msec]

I Name Time[msec] 0 50 100

INTCH4 0.010 0.6%

L1 [

B Task Run:96 4

| System:3.6%

Remark If the <CPU Window> is active, moving the up cursor or the down cursor in the task level execution
transition diagram causes automatic update of the CPU utilization rate.
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* (12) Perform check using Pattern window
From the <Pattern Window>, check the execution time distribution status of the specified pattern.

i AZ:Pattern Window _ O]
File ‘“iew Option Operation Help

Z| =] =4] -4 <] [

i 0.63d [ 2179 Y 2541 [msec] dwerage  0.176[msec]

From [Task Switch | [aM | = [aNY | Interrupt
To  [Task Switch | [any | = [any | intemupthiaid ] Diide§ =

[mzec] 1] 2 4 [ 8

0.004830 - 0120824
0.120824 - 0236768
0.236768 - 0.352712
0.352712 - 0.46BG5H6

0.468656 - 0.584600

(a) To display the pattern distribution...
[Display of any pattern]

<1> In the <Analyze Window>, set the up cursor and down cursor to define the interval for which the
pattern distribution status is to be tabulated.

<2> From the menu bar in the <Analyze Window>, select [Browse (B)], [Patter Distribution (P)], or click
the Ll'l button on the tool bar.

<3> In the <Pattern Set> dialog box that is automatically displayed, click the button after setting
the conditions for the pattern for which tabulation is to be performed.

[Display of pattern from CPU window]

<1> In the <Analyze Window>, set the up cursor and down cursor to define the interval for which the
pattern distribution status is to be tabulated.

<2> From the menu bar in the <CPU Window>, after selecting an object from the list, select [Jump (J)],
[Pattern Distribution (P)], or click the #lli| button on the tool bar.

The pattern distribution displayed with this method consists of data tabulated in the specified object-
processing interval (mode using switching of specified object as start point/end point).

Remark If the <Pattern Window> is active, moving the up cursor or the down cursor in the task level
execution transition diagram causes automatic update of the pattern distribution contents.
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* (13) Perform check using Trace View window

From the <Trace View Window>, perform an even more detailed check of the collected AZ trace data.

File “iew Operation Help
Time Address Taslk Ewvent Parameter FEeturn

0.46%Y 0000022 TSE_MAIN Sv=Ret (rot_rdg) E_OK -
0.547 0000023z TSE_MAIN Sy=zcall (can wup) TSE_SUB
0.548 0000023c TSE_MAIN Sv=Ret (can_wup) TSE_SUB E_OK
0. 629 00000246 TSE_MAIN Sy=call (=lp tsk)
0.e32 00000504 TSE SUB Sv=Ret (1 E_OK
0.720 00000512 TSE_SUB Sy=call (wup_tsk) TSE_MATH _I
0.727 00000246 TSE_MAIN Sv=Ret (=lp t=sk) E_OK
0.808 00000254 TSE _MAIN Svzcall (=et_flg) FLiz WORE
0.809 Q0000254 TSE_MAIN Sv=Ret (=et_flg) FL: WOREK E_OK
0.891 00000262 TINTCHM4 Int (INTCH4 )
0.896 00000262 TSE_MAIN IntRet
0.901 oQoo00zea TSE _MAIN Svecall (pol flg) FL: WOREK
0.902 00000268 TSE_MAIN Sv=Ret (pol_flg) FLG_WOREE E_OK
0.9833 00000276 TSE_MAIN Sy=call (clr flg) FL: WOREK
0.934 00000276 TSE_MAIN Sv=Ret (clr flg) FLiz WOREK E_OK
1. 065 00000282 TSE_MAIN Sy=call (wai_flg) FLG_WORE
1.074 Q0000512 TSE SUB Sv=Ret (wup tsk) TSE_MAIHN E_OK
1.155 (Qo00o0520 @ TSE_SUB Sy=call (=et_flg) FLG_WOEREE
1.163 00000282 TSE_MAIN Sv=Ret (wai_flg) FL: WORK E_OK
1.244 00000224 TSE_MAIN Sv=call (twai_flqg) FLiz WORE

—lafi 1.246 00000224 TSE MATNH Sy=Ret (twai flqgd FL5 WORK E QK _Ij

4 ] ‘é

(a) To display AZ trace data...

Move the up temporary cursor that the desired position in the execution transition diagram.

If the up temporary cursor is not displayed, the first trace data becomes the display start position.

After setting the cursor, open the <Trace View Window>.

Remarks 1.

If the <Trace View Window> is active, moving the up cursor in the task level execution

transition diagram causes automatic update of the AZ trace data display start position.
When the soft trace form is used, the contents of the trace buffer are cleared by newly setting
AZ trace ON.
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(14) Perform check using call graph window
Select [Browse (B)], [Call Graph (G)] in the <Analyze Window (function level)> to open the <Call Graph
Windows>. In this window, check the function call configuration.

Function search combo box Scale change box Call graph display area

v AZ-FZall Graph Window

4 |

Then continue debugging by repeating steps (6) to (14) as needed.
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CHAPTER 4 TRACE FORMS

This chapter describes the two trace forms supported by the AZ850.

The trace forms supported by the AZ850 are the soft trace form and the hard trace form.

The soft trace form provides a monitor program on the target system, and performs trace linking programs that
have a monitor function for user programs.

The hard trace form uses a trace function with an in-circuit emulator or simulator, and enables tracing without any
modification to user programs.

The AZ850 is used by selecting one of these two trace forms according to the user’s debugging environment.

Table 4-1 Relationship Between Trace Form and Debugging Environment

Trace Form Soft Trace Form Hard Trace Form

Debugging environment

Debugging monitor X

ROM emulator

In-circuit emulator

O|0|0|0

O
O

Simulator

Note that the soft trace form in the case of function tracing is not supported by the AZ850 at present. Only the
hard trace form is supported in this case. Moreover, if the compiler is a GHS version compiler, the function trace form
cannot be used.

The soft trace form and the hard trace form are described in detail below.
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4.1 Soft Trace Form

The soft trace form provides a monitor function on the target system, and collects AZ trace data using a monitor
program. When the AZ850 is used with this method, the trace data is saved to the user memory area specified in the
<AZ Option> dialog box.

The monitor program used in the soft trace form must be prepared according to the user’'s environment. The
procedure for preparing this monitor program is described below.

The soft trace form supports only task-level trace and cannot be used for function-level trace. In other words, this
method can be used only for applications that use the RX850 or RX850 Pro.

4.1.1 Monitor program (AZ monitor) creation flow

When the AZ850 is used with the soft trace form, the AZ850 collects AZ trace data using a monitor program (AZ
monitor). The time information that is required at this time is obtained by using the user’s target timer counter for the
AZ850. In other words, a single timer counter dedicated to the AZ850 is used. As a result, the control block of this
timer counter must be coded according to the target employed by the user (user own coding block) to complete the
AZ monitor.

The AZ monitor creation flow is as follows.

<1> Create the source for the user own coding block for the monitor (NEC version: azusr.s, GHS version:
azusr.850).

<2> Assemble the source prepared in <1> to create azusr.o.

<3> Link the object prepared in step <2> and the monitor common part to create the AZ monitor (azmon.o).

azmon.o created in step <3> becomes the AZ monitor. The soft trace form can be realized by linking this object to
the user program.
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4.1.2 Creating user own coding block

The control block of the timer counter of the target that is used must be coded.

A sample user own coding block is shown in the following directory. Use it as reference when creating the user
own coding block.

¢ When using NEC’s CA850
nectools32 \ smp850 \ az850 \ azusr.s

e When using GHS’s CCV850/CCV850E
nectools32 \ smp850_ghs \ az850 \ azusr.850

The sample is as follows.

Figure 4-1 User Own Coding Block (azusr.s/azusr.850) Sample

.globl _ AZMON_MaxCount
.globl _ AZMON_CountMode
.globl _ AZMON_TimePerCount
.globl  AZMON InitTimer
.globl  AZMON GetCounter
.text
.align 4
__AZMON_MaxCount :
.word  MaxCountValue ...Maximum timer count value
.text
.align 4
__AZMON_CountMode:
.byte CountMode ... Timer count mode
.text
.align 4
___AZMON TimePerCount:
.float TimePerCount ... Time per count (Unit: usec)
.text
.align 4
__AZMON_InitTimer:
The-Code-of-InitTimer ... Timer’s initialization processing code
Jmp [1p]
.text
.align 4
__ AZMON_GetCounter:
The-Code-of -GetCounter ... Timer's count value acquisition processing code
Jmp [1p]
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The user own coding block data and function specifications are described below.
Figure 4-2 provides an example of the timer counter specifications.

Figure 4-2 Timer Counter Operation Example (In Case of Up Counter)

Clear & start

Count value = n

=
”‘l;l

|

- tpc

Countvalug = O el - - - e e e e e el e

[ -

Timer count start : Interval time
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Name Type Description
__AZMON_MaxCount Data Specifies the maximum timer count value (n value in Figure 4-1).
Data type: Specified with 4-byte integer format (.word)
__AZMON_CountMode Data Specifies timer count mode.
Data type: Specified with 1-byte integer format (.byte)
Data setting value: 0x00 ... Up counter

0x01 ... Down counter

__AZMON_TimePerCount Data Specifies the time per count in microsecond units (usec) (tpc value in Figure 4-
1).
Data type: Specified with 4-byte floating-point format (.float).
__AZMON_InitTimer Function Specifies timer initialization processing.
Input register: Ip ... Return address
Output register: None

Destructible register:  Depends on C language calling restrictions.

__AZMON_GetCounter Function Specifies timer counter value get processing.
Input register: Ip ... Return address
Output register: r10 ... Counter value

Destructible registers: r1, r11

Cautions 1. If the Id.h instruction is used during timer counter value get processing (_ _ AZMON_GetCounter),
the r10 value gets expanded to 4 bytes. For this reason, it is necessary to mask this value
using the andi instruction.

Example 1d4.h o0([rl], zrlo0

Andi Oxffff, rl10, rlo0
2. The accuracy when performing display as AZ trace data depends on the _ _ AZMON_TimePerCount
value (tpc value in Figure 4-1). In the case of a timer counter that takes 1 us to count up 1

unit, the time unit displayed by the AZ850 is 1 us.

3. If the event interval for the collected AZ trace data is longer than the interval time of the
timer counter, the correct time cannot be displayed.
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4.1.3 Creating AZ monitor

After creating the user own coding block, complete the AZ monitor (azmon.o) using the method indicated below.
The following commands must be input at the MS-DOS prompt.

(1) When using NEC’s CA850

<1> Assemble azusr.s to create azusr.o

as850 -cpu cpu name -cn -O Aazusr.o azusr.s

Remark Input the name of the CPU that is used for the cpu name. For instance, in the case of the
V853, this would be 3003.

<2> Link azusr.o and azcore.o to create azmon.o

[When using RX850]

1d850 -r -D azmon.lnk -o azmon.o ..\..\1lib850\r**\azcore.o azusr.o

Remark r=**iseither r22, r26, or r32. Select r** according to the register mode that
is used.

[When using RX850 pro]

1d850 -r -D azmon.lnk -o azmon.o ..\..\lib850\r32\azcore p.o azusr.o

It is also possible to create the AZ monitor by using mkmon.bat in the nectools32 \ smp850 \ az850 directory.
However, it is necessary to modify the tool path in mkmon.bat according to the development environment that
is used.

(2) GHS’s CCV850/CCV850E

<1> Assemble azusr.850 to create azusr.o

ccv850 (Or ccv850e) -c -0 azusr.o azusr.850

<2> Link azusr.o and azcore to create azmon.o

[When using RX850]

1x -r -o azmon.o ..\..\1ib850\r**\azcore.o azusr.o

Remark r=*=iseither r22, r26, or r32. Select r** according to the register mode that
is used.

[When using RX850 Pro]

1x -r -o azmon.o ..\..\1ib850\r32\azcore p.o azusr.o
It is also possible to create the AZ monitor by using mkmon.bat in the nectools32 \ smp850 \ az850 directory.

However, it is necessary to modify the tool path in mkmon.bat according to the development environment that
is used.
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4.1.4 Initializing AZ monitor

The AZ monitor must be initialized before it is operated. Initialization of the AZ monitor must be performed prior to
starting up the RX850 or RX850 Pro. It is recommended to perform initialization in the initialization handler
(“init_handler()” in the case of the RX850, and “varfunc()”) in the case of the RX850 Pro).

The AZ initialization routine “AzInit()” is provided for initializing the AZ monitor. Call Azlnit() in init_handler() or

varfunc(). Azinit() is a function without return value and argument. Figure 4-3 shows an example of describing the
initialization block of the AZ monitor.

Figure 4-3 AZ Monitor Initialization Description Example

void
init handler()
/*
* Initialize AZ Moniter
*/
AzInit () ;
return;
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4.1.5 Definition of AZ monitor sections

In the case of soft trace, AZ monitor sections must be prepared. These sections must be defined in a link directive

file (section map file).

The section names for the AZ monitor are as follows.

Section name Description Placement attribute Size
.azmon_b AZ monitor work area bss 40 bytes
.azmon_t AZ monitor text/data area text Approx. 900 bytes

An example of the link directive file (section map file) when these areas are defined is shown below.

Figure 4-4 Example of Description When Using NEC’s CA850

.text

}i

TEXT: ! LOAD?RW VOXOOOOlOOO{

=$PROGBITS ?AW .text;

.azmon_t =$PROGBITS ?AW .azmon t;

DATA: ! LOAD?RW V0x00100000

.data =$PROGBITS ?AW .data;
.sdata =$PROGBITS ?AWG .sdata;
.sbss =SNOBITS ?AWG .sbss;
.bss =SNOBITS ?AW .bss;
.azmon b =$NOBITS ?AW .azmon b;

Figure 4-5 Example of Description When Using GHS’s CCV850/CCV850E

.text

.data
.sdata
.sbss

.bss

0x00001000

.azmon_t

0x00010000

.azmon_b

38
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4.1.6 AZ monitor embedding method
The AZ monitor embedding method is described below.

AZ monitor “azmon.o” is linked according to objects obtained by compiling/assembling user programs, libraries
required by RX850 or RX850 Pro applications, and link directive file (section map file) defined in the AZ monitor

section as described in section 4.1.2.

When the RX850 is used, define “trace information” in the configuration file. For details about the configuration file,
refer to RX850 Instruction User’s Manual (U13410E).
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4.2 Hard Trace Form

The hard trace form uses the trace function of an in-circuit emulator or simulator to collect AZ trace data. When
the AZ850 is used with this method, the trace data is stored in the debugger’s trace buffer area.

In the case of the hard trace form, tracing can be performed without adding monitor or other programs to the user
application.

The hard trace execution methods for task-level trace and function-level trace using the RX850 or RX850 Pro are
described below.

4.2.1 In case of task-level trace using RX850/RX850 Pro

When performing task-level trace with hard trace, it is not necessary to provide information for getting trace data in
the application program, because AZ trace information is described in the nucleus of the RX850 and RX850 Pro
itself.

It is not particularly necessary to perform linking of AZ trace objects when creating applications. However, when
using the RX850, define “trace information” in the configuration file. For details about the configuration file, refer to
the RX850 Instruction User’s Manual (U13410E).

The following cautions must be observed.

(1) Regarding setting of events on debugger
In the case of the hard trace form, the AZ850 uses the debugger’'s trace conditions. Thus, if many trace
conditions are used on the debugger side, it may not be possible to perform AZ trace mode settings.
The trace condition of the debugger used by the AZ850 is as follows.

[Trace condition]
Qualify trace condition (for write access): 1

(2) Regarding time accuracy
In the case of the hard trace form, the time accuracy is the same as the time accuracy for the time lag of trace
data for the trace function on the debugger side.
The AZ850 calculates the task execution time from the CPU’s system clock. Therefore, if the system clock is
set to the STOP mode or the IDLE mode, time information is not guaranteed.
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4.2.2 In case of function-level trace

Caution Currently, function tracing with the AZ850 using NEC’s in-circuit emulator (ICE) and the ID850 is
not possible. If using the function trace function, use the SM850 simulator.

In the case of function-level trace, it is necessary to provide information for getting trace data in the application
program.

If the application is written in C language, AZ trace information can be output by attaching the “-g option” and the
“-Xaz option” for NEC’s CA850 C compiler. Thus, it is not necessary to add descriptions to C source programs.
However, the CCV850 and CCV850E C compilers made by GHS do not provide an AZ trace output option, so that it
is not possible to perform function level tracing.

If the application is described in assembly language, it is necessary to add the following descriptions to the
program.

e Specify “.globl” and “. frame” for labels indicating beginning of function
e Describe “.option az_ info_ j” immediately before instructions performing system calls
e Describe “.option az_info_r” immediately before instructions performing function return

e Describe “.option az_info ri” immediately before instructions ending interrupt processing

Figure 4-6 shows an example of description in assembly language.
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Figure 4-6 Assembly Language Description Example

.globl _func, 4 ... Function definition

.frame  func, 4
_func: ... Beginning of function

.option az_info j ... Description addition

jarl _funecl, 1p ... Function call processing

mov # func2, rill

mov #L1, 1p

.option az_info j ... Description addition

jmp [r11] ... Function call processing
Ll:

.option az_info j ... Description addition

jmp [1p] ... Function return processing
_intr: ... Beginning of interrupt handler

.option az_info j ... Description addition

reti ... Interrupt end processing

When creating an application, it is not particularly necessary to link AZ trace objects.
The following cautions about debugging must be observed.
(1) Memory mapping
When using the V850E in-circuit emulator (ICE) with NEC’s 1D850 debugger, function-level tracing can be

performed only in the internal ROM space. Note that function-level tracing cannot be performed for programs
mapped to external memory.
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()

3)

Number of set events on debugger

In the case of the hard trace form, the AZ850 uses the trace conditions of the debugger. As a result, if many
trace conditions are used on the debugger side, it may not be possible to set the AZ trace mode.

The trace conditions and expanded trace conditions of the debugger used by the AZ850 are as follows.

[Trace conditions]
Qualify trace conditions (for write access): 3

[Expanded trace conditions]
When using NEC’s ID850 debugger: Use all tag memories
When using NEC’s SM850 simulator: Use all event memories

Time accuracy

In the case of the hard trace form, the time accuracy is the same as the time accuracy for the time lag of trace
data for the trace function on the debugger side.

The AZ850 calculates the task execution time from the CPU’s system clock. Therefore, if the system clock is
set to the STOP mode or the IDLE mode, time information is not guaranteed.
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4.3 Trace Memory

The memory area that is used for AZ trace and the trace memory clear timing are as follows.

e Soft trace form

[Used memory area]
Set the trace memory area when initializing the AZ monitor.

[Trace memory clear]
The contents of the trace memory are cleared by again setting “AZ trace ON” after switching from “AZ trace
ON” to “AZ trace OFF”. (If the user program has been reexecuted without clearing the trace memory, the
data following the trace data written the previous time is written to the trace memory, and when the trace
memory becomes full, trace data collection stops.)

e Hard trace form

[Used memory area]
Use the trace memory area of the debugger.

[Trace memory clear]
The previously collected trace data is cleared every time the user program is executed.
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This chapter describes the AZ trace data detection locations and contents, and the contents that can be

guaranteed when using the AZ850.

5.1 AZ Trace Data Detection Contents

The locations that can be detected as AZ trace data and their contents are described below.

(1) Task level

Table 5-1 Detectable Contents in Case of Task Trace

Detected Location

Detected Contents

System call entry

Time
Execution system call name
System call output address

System call target object ID

System call exit

Time

System call return value

Interrupt entry

Time
Interrupt source code

Interrupt occurrence address

Interrupt exit

Time

Task switch

Time

ID of task to which operation will shift (or idle status)

Task starter

Time

Task entry address

However, the items listed below cannot be detected as AZ trace data.

e Exceptions (TRAP instruction, CPU exceptions such as illegal instruction code)

e Cyclic startup handler start and end

e System call (ext_tsk, exd_tsk, ret_int, ret_wup) output address
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(2) Function trace

Table 5-2 Detectable Contents in Case of Function Trace

Detected Location Detected Contents

Function call Time
Output address

Start address of call destination function

Function return Time
Return address

Return address of call destination

Interrupt entry Time
Interrupt occurrence address

Start address of interrupt handler

Interrupt exit Time
Return address

Return address of interrupt handler

1/0 access Time
I/O address
Data

Access status (Read/Write)

However, the items listed below cannot be detected as AZ trace data.
e Interrupt occurrence addresses when an interrupt occurs

e Return addresses upon RETI instruction
e Execution addresses upon I/O access
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5.2 Debugging Possible with AZ850

The types of debugging that are possible using the functions of the AZ850 are described below.
For details about the operation method, refer to the window descriptions in CHAPTER 6 WINDOW REFERENCE.

(1) Verification using the <Analyze Window>
This window displays the collected AZ trace data using execution transition diagrams.
Verification/analysis of system errors and of the entire system can be performed from this window and the
various windows that are displayed from it.

e Checking the system call issue status
In addition to execution transition diagrams showing the system flow with the name/interrupt name as the
vertical axis, the system calls supplied by the real-time OS are shown using various marks.
Furthermore, it is possible to select specific locations within AZ trace data by opening the <Trace View>
window from any marked point.

e Checking object operation
The operation of specified objects (functions, tasks, interrupts, etc.) can be searched on execution
transition diagrams.

e Searching the occurrence location of specific events
The “Certain Event” set in the <Pattern Search> dialog box can be searched on execution transition
diagrams.
Searching the switching location for particular tasks, locations where an interrupt has occurred, and
locations where a particular system call has been issued can easily be done by using this function.

e Jumping to debugger window from a given location

The windows displaying source text/disassemble text/memory contents corresponding to tasks/interrupts
specified with the up temporary cursor in the execution transition diagram can be opened on the debugger.
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()

3)

(4)

Verification using the <Pattern Window>

The pattern (particular processing) set with the <Set Pattern> dialog box is searched in the execution
transition diagram and the distribution status of that pattern is displayed in this window.

It is possible to obtain the worst execution time value and average execution time value for user program
processing from this window.

e Histogram display of function/task/interrupt processing time
The tabulated results for the searched pattern are displayed in histogram form with the execution time
interval as a parameter.

e Search using function/task/interrupt processing time
Pattern locations where the execution time interval is maximum or minimum are searched in the
processing time of the searched pattern and the results of this search are displayed in the execution
transition diagram.
This enables the easy search of locations where particular patterns are processed.

Verification using the <CPU Window>

This window displays the CPU usage status in the time range specified in the execution transition diagram.
From this window, it is possible to check the execution time of given tasks/interrupts and evaluate the
performance of the target data from the idle time and interrupt time.

e Check of execution time of given function/task/interrupt, or check of CPU usage percentage
e Check of function/task execution time percentages within time interval for which data is collected
¢ Check of system execution time percentages within time interval for which data is collected

Verification using the <Trace View Window>
This window displays in list form the collected AZ trace data contents.

e Checking AZ trace data
In addition to the processing time, execution addresses, and executed task/interrupt name, the system call
issue status provided by the real-time OS is displayed, enabling even finer debugging in task units.

o Verification of function name/task name/event type/system call argument name

It is possible to perform searches using conditions such as task name, interrupt name, event type, system
call argument name, etc.
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This chapter describes in detail the functions of the windows and dialog boxes of the AZ850.

6.1 Outline of Windows and Dialog Boxes of AZ850

Table 6-1 shows the windows and dialog boxes of the AZ850.

[Common window]

Table 6-1 List of Windows and Dialog Boxes of AZ850

Window/Dialog Box Name Description Page
AZ850 Main Window Window for performing basic operations of the AZ850 p.53
AZ Option dialog box Trace form and trace level settings p.59
File Select dialog box Loading and saving of contents displayed in AZ850 windows to “display file” p.62

[Task-level window]

Window/Dialog Box Name Description Page
Analyze Window Display of execution transition diagram of collected AZ trace data p.65
Object Select dialog box Selection of shown objects and specification of sequence changes in execution p.80

transition diagram
Pattern Search dialog box Search condition settings in execution transition diagram and search using these | p.83
conditions
CPU Window Display of CPU usage status in time interval specified in execution transition p.87
diagram
Pattern Set dialog box Settings for patterns displayed in <Pattern Window> p.92
Pattern Window Histogram display of the results summed up by execution time width of p.96
appearance ratio for specification pattern in execution transition diagram.
Trace View Window List display of collected AZ trace data p.103
Trace Search dialog box Setting of search conditions in <Trace View Window> and search under these p.109
conditions
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[Function-level window]

dialog box

function displayed in the <Call Graph Window>.

Window/Dialog Box Name Description Page
Analyze Window Display of execution transition diagram of collected AZ trace data p.112
Measurement Select dialog box Selection of object to be measured when AZ trace data is collected p.124
Pattern Search dialog box Search condition settings in execution transition diagram and search using these | p.127
conditions

Object Select dialog box Selection of shown objects and specification of sequence changes in execution p.130
transition diagram

CPU Window Display of CPU usage status in time interval specified in execution transition p.133
diagram

Pattern Set dialog box Settings for patterns displayed in <Pattern Window> p.140

Pattern Window Histogram display of the results summed up by execution time width of p.143
appearance ratio for specification pattern in execution transition diagram.

Trace View Window List display of collected AZ trace data p.150

Trace Search dialog box Setting of search conditions in <Trace View Window> and search under these p.155
conditions

Call Graph Window Display of diagram indicating the relationship between caller functions and callee | p.158
functions in a zone between the up cursor and down cursor on the execution
transition diagram

Function Search dialog box Search of function/interrupt name in the <Call Graph Window> p.163

Function Detail Information Display of detailed information on the parent function, source function, and child p.165

50
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6.2 Relationships Among AZ850 Windows and Dialog Boxes
Figure 6-1 shows the relationships among the windows and dialog boxes of the AZ850.

Figure 6-1 Relationships Among Windows and Dialog Boxes of AZ850

AZ main window AZ option dialog box I:I ... Window

- | File select dialog box -+ Dialog box

| Analyze window (Task level)

| Analyze window (Function level)

Object select dialog box - Measurement select dialog box
<1> > <2> >

- Pattern search dialog box - Pattern search dialog box
- CPU window - Object select dialog box
[ File select dialog box > CPU window
- Pattern set dialog box L File select dialog box
. Pattern window - Pattern set dialog box
File select dialog box \_) Pattern window
Pattern set dialog box File select dialog box
. Trace view window Pattern set dialog box
File select dialog box - Trace view window

Trace search dialog box File select dialog box

3 Trace search dialog box

| Call graph window

File select dialog box

Function search dialog box

Function detail information
dialog box

User's Manual U14410EJ4VOUM

51



CHAPTER 6 WINDOW REFERENCE

6.3 Description of Windows and Dialog Boxes

The windows and dialog boxes are described using the following format.

Window/Dialog Box Name [Task Level/Function Level]
[Window/Dialog Box Name]

[Outline]
Ouitlines the function of the window or dialog box, and describes how to open it.

[Window]
Shows a picture of the window or dialog box screen.

[Function]
Describes in detail the function of the window or dialog box.

[Function Buttons]
Describes the operation of the buttons in the window or dialog box, detailing which item the button operation
affects and what happens when the button is clicked.

[Menu Bar]
Lists the menu items displayed when the described menu bar item is clicked, and the function of each of the
items thus displayed.

[Caution]
Describe cautions applying to the operation of the window or dialog box.

[Error]
Describes the errors or the warnings that may occur when operating the window or dialog box.

52

User's Manual U14410EJ4VOUM




CHAPTER 6 WINDOW REFERENCE

AZ Main Window

[AZ850]

[Outline]
This window, which opens automatically after the AZ850 is started up, is used to perform basic operations of the
AZ850.
When using the AZ850, start operations from this window.

[Window]
Figure 6-2 AZ Main Window
(a) Tool bar
File Option Oper#fion Browse ‘Window Help
aﬂal—zil Jﬂ:lHl
|Cunnec’ted \ |RX Loaded |Elreaked AZ Trace OM 4
(b) Status bar
[Function]

This section describes the following item.
(1) Description of each area
(1) Description of each area

(a) Tool bar
The tool bar consists of buttons used to execute menu items that are used relatively frequently.

e <AZ Option> dialog box display button
This button opens the <AZ Option> dialog box.
Specify the desired options to be used when performing AZ trace in this dialog box.

e [AZ Trace ON/OFF] button |E |
This is a toggle button that enables/disables the AZ850 trace function.
AZ trace data can be collected by setting “AZ Trace ON”.
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Cautions 1. To set “AZ Trace ON”, the AZ850 must be in the following status.

¢ In case of soft trace
Both RTOS and AZ monitor must have been downloaded ([RX+AZ Loaded]
displayed on status bar)

¢ In case of hard trace
When both RTOS and AZ monitor have been downloaded at the task level
([RX+AZ Loaded] displayed on the status bar), when an application program
including function information is loaded in the debugger ([Fncinfo Loaded]
displayed on the status bar), or when RTOS and an application program
including function information have been loaded ([RX/Fncinfo Loaded] is
displayed on the status bar)

2. When using the soft trace form, the trace memory contents are cleared by again
setting “AZ Trace ON” after switching from “AZ trace ON” to “AZ trace OFF”.

« [Upload] button @

Clicking this button causes the trace data obtained by executing the user program to be uploaded and
from the trace memory and converted to AZ trace data.

Cautions 1. When the <Analyze Window> is open, clicking this button causes the execution
transition diagram to be updated to the latest AZ trace data.
2. This button cannot be selected if there is no trace data in the trace memory.

e <Analyze Window> display button

This button is used to open the task-level <Analyze Windows>.
The execution transition diagrams of individual tasks can be checked from this window.

o <Analyze Window> display button m
This button is used to open the function-level <Analyze Windows>.
The execution transition diagram of individual functions can be checked from this window.

(b) Status bar
This area displays the various statuses of the AZ850.

e Connection status display area (1st from the left)
Indicates the status of connection with the debugger.
Connected: The AZ850 is connected to the debugger.
Not connected: The AZ850 is not connected to the debugger.
e Load module status display area (2nd from the left)
Displays the load module status uploaded from the debugger.
This area does not indicate whether the AZ850 is unconnected to the debugger.
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RX+AZ Loaded Status where both RTOS and AZ monitor have been downloaded (in
case of soft trace form)

RX Loaded Status where RTOS has been downloaded (in case of hard trace form)

Fncinfo Loaded Status where function information is loaded

RX+AZ/Fnclinfo Loaded Status where RTOS, AZ monitor, and all function information have been

downloaded (in case of hard trace form)

RX/FnciInfo Loaded Status where both RTOS information and function information have been
downloaded (in case of hard trace)

RX+AZ/FncInfo None Status where only one or none of RTOS information, AZ monitor, or
function information has been downloaded (in case of hard trace form)

RxFncInfo None Status where either or none of RTOS information and function
information has been downloaded (in case of hard trace form)

Load module execution status display area (3rd from left)
Displays the user program execution status.
This area does not show whether the AZ850 is unconnected to the debugger.
Running: Status of user program being executed
Breaked: Status of user program operation undergoing break
Trace mode status display area (4th from left)
Displays AZ trace ON/OFF.

This area does not display whether the AZ850 is unconnected to the debugger and whether load module

download (download of required symbol information) has been completed.
AZ Trace ON:  Status where AZ trace ON has been set
AZ Trace OFF: Status where AZ trace OFF has been set

[Menu Bar]
(1) [File (F)] menu
File (F) Option (P) Operation (Q) Browse (B) Window (W) Help (H)
Exit (X)
Exit (X) Terminates the AZ850.
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(2) [Option (P)] menu

File (F) Option (P) Operation (Q)

Browse (B) Window (W) Help (H)

\ Tool Bar (T)
« Status Bar (S)

AZ Options (Z) ... Ctrl+O

Select Measurement Target (M) ... »

Function Level (F) ...

Tool Bar (T) Specifies whether or not to display the tool bar on this window. The tool bar is
displayed when this item is selected.

Status Bar (S) Specifies whether or not to display the status display area on this window.
The status display area is displayed when this item is selected.

AZ Options (2) Opens the <AZ Option> dialog box.

Specify the options to be used when performing AZ trace in this dialog box.

This item has the same operation as the button on the tool bar.
Select Measurement Target (M) Displays a submenu for opening the <Measurement Select> dialog box.
The following items are displayed as the submenu items.
Function Level (F) Opens the function-level <Measurement Select> dialog box.

(3) [Operation (O)] menu

File (F) Option (P) Operation (O) Browse (B) Window (W) Help (H)
JAZ Trace ON (O) Ctrl+T
AZ Trace OFF (F) Ctrl+T
Upload (U) Ctrl+U
AZ Trace ON (Q) Sets the AZ trace mode to “AZ Trace ON”.

When this item is selected, “AZ Trace ON” is set and trace data is collected in

the trace memory as the user program is executed.

AZ Trace OFF (F) Sets the AZ trace mode to “AZ Trace OFF”".
When this item is selected, “AZ Trace OFF” is set and trace data is not
collected in the trace memory as the user program is executed.

Upload (U) Uploads trace data.
The trace data obtained by executing the user program is read from the trace
memory and converted into AZ trace data.

Furthermore, if the <Analyze Window> is opened, clicking this button updates

the execution transition diagram to the latest AZ trace data.

This item has the same operation as the @ button on the tool bar.
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Cautions 1. [AZ Trace ON] cannot be selected unless the AZ850 is in the following status.
¢ In case of soft trace
Status where both RTOS and AZ monitor have been downloaded ([RX+AZ Loaded]
displayed on status bar)
¢ In case of hard trace
When both RTOS and AZ monitor have been downloaded at the task level ([RX+AZ
Loaded] displayed on the status bar), when an application program including function
information is loaded in the debugger ([Fncinfo Loaded] displayed on the status bar),
or when RTOS and an application program including function information have been
loaded ([RX/Fncinfo Loaded] is displayed on the status bar)
2. [AZ Trace ON] cannot be selected during user program execution.
3. [Upload] cannot be selected when there is no trace data in the trace memory.

(4) [Browse (B)] menu

File (F) Option (P) Operation (Q) Browse (B) | Window (W) Help (H)

Analyze (Z) .. % |Toglevel (T) ...  Cirl+A

Function Level (E) ... Ctrl+F

Analyze (2) Displays a submenu for opening the <Analyze Windows>.
The following items are displayed as the submenu items.

Task Level (T) Opens the task level <Analyze Window>. This item has the same operation
as the button on the tool bar.

Function Level (F) Opens the function level <Analyze Window>. This item has the same

operation as the button on the tool bar.

(5) [Window (W)] menu

File (F) Option (P) Operation (Q) Browse (B) | Window (W) Help (H)

Close All Windows (A)

Close All Windows (A) Closes all the windows and dialog boxes of the AZ850.
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(6) [Help (H)] menu

File (F) Option (P) Operation (Q) Browse (B) Window (W) Help (H)

Window Help (W) F1

Topic Search (H)

Version Information (A)

Window Help (W) Displays the Help topics for this window.

Topic Search (H) Displays the help <Topic Search> dialog box of the AZ850.

Version Information (A) Opens the <Version Display> dialog box of the AZ850.
[Caution]

To set “AZ Trace ON”, the AZ850 must be in the following status.

In case of soft trace form

Status where both RTOS and AZ monitor have been downloaded ([RX+AZ Loaded] displayed on status bar).

In case of hard trace form

When both RTOS and AZ monitor have been downloaded at the task level ((RX+AZ Loaded] displayed on the
status bar), when an application program including function information is loaded in the debugger ([Fncinfo
Loaded] displayed on the status bar), or when RTOS and an application program including function information
have been loaded ([RX/Fncinfo Loaded] is displayed on the status bar)

“AZ trace ON” cannot be set during user program execution.

If using the AZ850 with the soft trace form, the contents of the trace memory are cleared by setting “AZ Trace
ON”.

If using the hard trace form, the AZ850 sets trace conditions to the debugger. Thus, if many trace conditions are
used on the debugger side, it may not be possible to set “AZ Trace ON”. (For details, refer to the manual of the
debugger that is used).

Even if trace data is uploaded, the main window itself does not change. To see the trace data contents, it is
necessary to open the <Analyze Window> after uploading the trace data.

[Error]

58

When uploading data, the <Error> dialog box appears if there is no trace data in the trace memory.
When switching the AZ trace mode, the <Error> dialog box appears upon occurrence of an error.
If an error occurs during trace data uploading, the <Error> dialog box appears.
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AZ Option Dialog Box

[AZ Option]

*  [Outline]
This dialog box is used to specify the trace form for the AZ850, the target real-time OS, the trace buffer type, the
trace buffer area, and the trace level of the AZ trace data to be collected.
This dialog box can be opened with one of the following operations.
¢ Inthe AZ main window, select [Open (P)] from the menu bar, then [AZ Options (Z)].

¢ In the AZ main window, click the button.

e Pressthe + |E| keys in that order.
e Press + @ keys.

[Window]

* Figure 6-3 AZ Option Dialog Box

v 82 Option

—oddreszs Mazk

x|
IDfoffffff = | —Tarcsl |

(a) Address mask specification area

Helq

—RTOS Select

R=E50PM j (b) Real-time OS selection area

— Trace Fom

¥ Soft Form

(c) Trace form specification area
" Hard Farm

— Soft Farm Buffer Tope
e Fixed Buffer

(d) Trace buffer type specification area
£ Ring Bufer

— Saft Farm Buffer Beqgiaon

Start Address ||:|x|:u:|4|:u:u:u:u:|
(e) Trace buffer area specification area
End Address |Dxuu4uffff
— Trace Level
v Tazk Level
(f) Trace level specification area
™| Fune, Level

User's Manual U14410EJ4VOUM 59



*

CHAPTER 6 WINDOW REFERENCE

[Function]
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This section describes (1) each area and (2) the trace forms specified in the <AZ Option> dialog box.

(1) Description of each area

(2) Regarding trace from specified in the <AZ Option> dialog box

(1) Description of each area

(a)

(b)

(c)

(d)

Address mask specification area

This area specifies the upper limit value of the physical address space on the chip. Select the value
according to the chip used as shown below.

Select 0x00ffffff for the V851, V852, V853, V854, V850/SA1, V850/SB1, and V850/SB2.

Select Ox03ffffff for the VB50E/MS1.

Select 0xOfffffff for the VB50E/MA1 and V850E/IA1.

Refer to the user’'s manual of each chip for chips not described here.

Real-time OS selection area
When performing trace at the task level, select the real-time OS used by the load module downloaded on
the debugger from the drop-down box.
o RX850
Select this item to use the RX850.
o RX850 Pro
Select this item to use the RX850 Pro.

Trace form specification area

This area is used to specify the AZ850 trace form.

Select the environment to be used by selecting one of the option buttons.

e Soft Form (soft trace form)
Select this item to collect AZ trace data from the monitor program with a monitor function provided on
the target system.

e Hard form (Default: hard trace form)
Select this item to collect AZ trace data using the trace function of an in-circuit emulator or simulator.

Trace buffer type specification area
This area is used to specify the type of trace buffer when specifying the soft trace form (Soft Form) as the
trace form.
Select the environment to be used by selecting one of the option buttons.
o Fixed Buffer
The trace buffer is a fixed buffer.
When the trace buffer becomes full, trace collection ends. Therefore, the trace data up to the location
where the program execution was stopped is not necessarily collected.
e Ring Buffer
The trace buffer is a ring buffer.
When the trace buffer becomes full, the older trace data is overwritten.
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(e) Trace buffer area specification area
This area is used to specify the trace buffer area to be used with the soft trace form.
Specify the start address and end address in the respective text boxes.
In the case of the soft trace form, the trace data collected by the AZ850 is stored for a while in the target
memory. Thus, an unused area in the target memory must be specified as the trace buffer area.
The trace buffer area must be specified so that its size is between 4 KB and 4 MB.

(f) Trace level specification area
This area is used to specify the trace level of the AZ trace data to be collected.
¢ When only Task Level is selected: Collects AZ trace data of task level.
o When only Func. Level is selected: Collects AZ trace data of function level.
e When both Levels are selected: Collects AZ trace data of task level and function level in mix.

As the default level, Task Level is selected. If Soft Form is specified as the trace mode, only “Task Level”
can be specified as the trace level.

(2) Regarding trace form specified in <AZ Option> dialog box
The AZ850 trace forms consist of the soft trace form and the hard trace form, and one of these must be
specified. The default is the hard trace form. However, if the connected debugger does not support the hard
trace form, the soft trace form becomes the default.

[Function Buttons]

Operation Target Button Function

Condition AZ850 operates with the specified physical address upper limit value, RTOS type, trace

form, trace buffer area, and trace level.

LCancel Closes this dialog box.

i

- Help Opens an explanation window for this dialog box.

[Errors]
e When the button is clicked without selecting a trace level, the <Error> dialog box appears.
o If the address range specified during trace buffer area specification is incorrect, pressing the button causes
the <Error> dialog box to appear.
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File Select Dialog Box

[Open File]

[Outline]

This dialog box is used to select files when loading or saving display files.

This dialog box can be opened with one of the following operations.

e From the menu bar in each window, select [File (E)], then [Open (O)].
e From the menu bar in each window, select [File (F)], then [Save As (A)].

a
« In each window, click the =% | button.

e In each window, click the E button.

e In each window, press the + , @ keys in that order.
¢ In each window, press the + , keys in that order.

[Window]
Figure 6-4 File Select Dialog Box (Open)
Open

Laak n: |23 azdata [ il

=) cpu.az ] fhoport.az =) fstandup.az ] object.az

[ th dkclata az [#]fobject az [=ilfarm.az [#] objlen.az

=] fealgrph.az ] fobijlrm.az ] mamdunc.az 8] objlrn_other.az

[ fopu.az [#]fobijlrm_other.az ] mamtsk sz [#] obijlmaEp.az

] fewiunc.az ] father.az ] mstand.az 8] obijlmB85p_ather.az

= fillfarrm.az [#]fpattarn.az ] mstandup.az [#] ather.az

=] finfo.az l#]fsearch.az =] notsys.az ] pattern.az

=] finfo1.az [#]fstand az =] Nttt 5z [#] search.az

1 |

File name: || Dpen I

Files of type: IAnaIyzerFiIe(*.AZ) j Cancel |
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[Function]

This section describes the following items.

(1) Display file extensions and file format

(2) Display information reproduction

(1) Display file extensions and file format

Display files vary from window to window, and are differentiated by their extension.

Table 6-2 shows the default extension of display files corresponding to the various windows of the AZ850 and

their file format.

Table 6-2 Display File Types and Extensions

Display File Type Extension File Format
Analyze Window AZ Binary format
CPU Window .AZC CSV format
Pattern Window .AZP
Trace View Window AZT

(2) Display information reproduction
Reproduction of display information by loading a display file differs as follows for each window.

(a) In case of <Analyze Window>
The display information is reproduced in the currently open <Analyze Window>.

Therefore, to hold the currently displayed execution transition diagram, first place the <Analyze Window> in
the hold status, then open a new <Analyze Window> and load the display file.

(b) In case of other windows
A window in the hold status is newly opened and the display information is reproduced in this window.
Therefore, the display information of the currently displayed window is saved as is on the screen.

[Function Buttons]

Operation Target

Button

Function

Select File

ak

Loads/saves selected display file.

LCanzel

Closes this dialog box.

Help

Rk

Displays the help topics for this window.
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[Error]

64

If the file name format is not correct, an <Error> dialog box appears.

If loading a file that does not exist is attempted, an <Error> dialog box appears.

If saving data to a write-protected file is attempted, an <Error> dialog box appears.

If saving data by specifying a file name that already exists is attempted, a message confirming whether it is OK to
overwrite the existing file appears.

If loading data that cannot be handled in the current window is attempted, an <Error> dialog box appears.
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Analyze Window [Task Level]

[Analyze window]

[Outline]
The collected AZ trace data is displayed in execution transition diagrams for each task by executing the user
program.
System timing errors and overall system verification and analysis can be done for single tasks from this window and
the various windows displayed from it.
This window can be opened with one of the following operations.
¢ Inthe AZ main window, select [Browse (B)] from the menu bar, then [Analyze (Z)] and [Task Level (T)].

¢ In the AZ main window, click the button.

e Pressthe + , , and|T |keys in that order.
e Pressthe +|A| keys.
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[Window]
Figure 6-5 Analyze Window (Task Level)
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[Function]

This section describes the following items.

1

—~ o~ o~~~
H W
—_— T = - -

Description of each area

Execution transition diagram display method
Object names

Execution transition diagram viewing method
Verification method in execution transition diagram

Description of each area

(a)

(b)

(¢)

(d)

(e)

Up cursor
This cursor is used to check the processing time in AZ trace data and to specify ranges when performing
various calculations. (It is used to specify the beginning of the range for which a calculation is to be done.)

[Operation Method]
Click on the desired start location in the transition diagram with the mouse while pressing the|Shift| key.

Down cursor
This cursor is used to check the processing time in AZ trace data and to specify ranges when performing
various calculations. (It is used to specify the end of the range for which a calculation is to be done.)

[Operation Method]
Click on the desired end location in the transition diagram with the mouse while pressing thekey.

Up temporary cursor

This cursor is used to display the result position during search using the simple search button or pattern
search, and to specify the start position when jumping to the debugger window.

To display search results using the <Pattern Window>, this cursor indicates the start position of the
searched pattern.

When the up cursor is moved, the up temporary cursor also moves to the same position.

[Operation Method]
Click the right button of the mouse.

Down temporary cursor

When displaying the search result in the <Pattern Window>, this cursor shows the end position of the
searched pattern.

When the down cursor is moved, the down temporary cursor also moves to the same position.

Object

These buttons indicate objects in AZ trace data.

They indicate RTOS-related resources such as tasks, events, and flags, and mailboxes. For details about
the object names, refer to section (3) Object names below.

When an object name is clicked, the simple search button appears. Clicking the object name once more
makes the simple search button disappear.
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(U]

(9)

(h)

0]

1)

(k)

U}

Analysis result (transition diagram) display

This area displays the analysis result for the user program.

For details about the marks on the transition diagram, refer to section (4) Execution transition diagram
viewing method below.

Time display of up cursor position
This box displays the relative time from the start of AZ trace data collection until the up cursor position.
The unit is milliseconds (msec).

Time display of down cursor position
This box displays the relative time from the start of AZ trace data collection until the down cursor position.
The unit is milliseconds (msec).

Inter-cursor time display
This box displays the time interval between the up cursor and the down cursor. The unit is milliseconds
(msec).

Time display of up temporary cursor position
This box displays the relative time from the start of AZ trace data collection until the up temporary cursor
position. The unit is milliseconds (msec).

Data length
This box indicates the time interval from the start to the end of AZ trace data.

Jump to beginning button
This button is used to move the up cursor and display screen to the beginning of the AZ trace data.

(m) Jump to end button

(n)

(0)

(p)

This button is used to move the down cursor and display screen to the end of the AZ trace data.

Scale modify button
This button is used to change the display scale for execution transition diagrams. Any display scale can be
selected using the pull-down menu or the spin buttons.

Simple search buttons

These buttons are used to search the operation of selected objects.

When the B button displayed upon clicking an object name is clicked, the object operation is searched in
the time axis direction in the execution transition diagram, and the up temporary cursor moves to the
search position.

When the E| button is clicked, the operation of the object selected in the opposite direction as the time axis
is searched and the up temporary cursor moves to the search position.

Time area

This area displays the standard event interval time displayed in the execution transition diagram.

The unit is displayed at the right extremity of this area. In the example shown in Figure 6-5, The unit is
milliseconds (msec).
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(q) Pop-up display
The following contents pop up when the mouse pointer is placed on the event or object buttons in the
<Analyze Window>.

e Object button (in case of RX850)
Object name
o Obiject button (in case of RX850 Pro)
Object name (object ID number)
e Vertical line indicating task switch
Time at which a task is switched
Task name or interrupt name before switch
Task name or interrupt name after switch
e Orange-colored horizontal line indicating system call
The time from when a system call is issued to the end of the system call (the time taken for the system
call)
Syscall (system call name)
Target object name (this may not be displayed depending on the system call)
¢ Orange-colored horizontal line indicating interrupt
The time from when an interrupt is generated to the end of the interrupt (the time taken for the interrupt)
Int (interrupt name)
o Vertical line indicating access for object
System call issuance time: The task name that generates an event
Syscall or SysRet (system call name)
Target object name
e The mark x indicating system call error
System call end time
Return value

(2) Execution transition diagram display method
The execution transition diagram for the collected AZ trace data can be displayed in this window by performing
the following operation.

[Operation Method]
<1> Collect the AZ trace data.
<2> Open this window. (Select [Browse (B)] from the menu bar in the AZ main window, then select [Analyze

(2)1, [Task Level (T)], or click the button on the tool bar.)
Data is not automatically updated in this window. Therefore, to display as an execution transition diagram trace

data newly collected by re-executing the user program, perform upload (from the AZ main window, select
[Operation (Q)], then [Upload [U], or click the button]).
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(3) Object names
The buttons that indicate objects are displayed as follows.
o RX850 objects
RX850 objects are displayed using the symbol names specified with the RX850 configurator.
The object name pops up when the mouse pointer is placed on the object button.
However, idle tasks are displayed as follows.

Idle task

Items for which the task ID is not known are displayed as follows as unknown tasks.
The task ID is unknown from program execution start to task switching when the program is executed in the
middle of a task.

Tsk(??77?] Task with unknown ID

HIKHHHHHKKRHRHAR .. | Long object name (XXXX: object name)

e RX850 Pro objects
A task is displayed with the function name specified by the user and the task ID number.
Other object names are displayed with the resource type and the ID number.
However, the correspondence between the function name and the task ID number may not be displayed
correctly because the function name information is read from the target memory to which the RX850 Pro
system management table is allocated when upload processing is performed.
The function name or object name pops up when the mouse pointer is placed on the object button.

T zk[nnnn]) Task (nnnn: Task ID No. (hexadecimal))

Flg[nnnn] Event flag (nnnn: Event flag ID No. (hexadecimal))
Semaphore (nnnn: Semaphore ID No. (hexadecimal))
Mailbox (nnnn: Mailbox ID No. (hexadecimal))

Memory pool (nnnn: Memory pool ID No. (hexadecimal))
Idle task

Tsk[??77] Task with unknown ID

The function name is displayed as follows when it is long.

RO IYYYY] Long function name (XXXX: Object name and YYYY: Task ID number)
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4)

Interrupts

Interrupts are displayed with the interrupt handler name obtained from the debugger.

However, if the interrupt handler name could not be obtained from the debugger, the following default names
are displayed.

Maskable interrupt (nnnn: Exception code (hexadecimal))
@ Non-maskable interrupt

Other objects

Objects set in the “Hide objects” area in the <Object Select> dialog box

Execution transition diagram viewing method
There are the following three display modes for execution transition diagrams, which can be selected by

selecting from the menu bar in the <Analyze Window> [View (V)], then [Display Mode (V)].

(a) Vertical line delete mode
(b) Standard mode
(c) Detailed mode (default)

Remark Whether or not to display grid lines in transition diagrams can be selected by selecting from the menu

bar in this window [View (V)], then [Grid Mode (G)].

(a) Vertical line delete mode

This mode displays horizontal lines only for CPU run locations.
The vertical line delete mode is suitable when analyzing AZ trace data in a wide range.

Figure 6-6 Analyze Window (Task Level) (Vertical Line Delete Mode)

[INTC M4 R S EEEEEEEEEEEEEEEEEE e e
[TSKINIT |- oo
|TSK_MAIN |
[TsksuB  |----------------- —— —_——e- —_—
[1d1e oo
[FEGEWOREN - - -------------- - -mmmm o
|SEM_WORK |-----------oo oo
[MPL_ WORK |------ oo oo
Remark Black lines indicate user program processing, and red lines indicate system call processing.
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(b) Standard mode
This mode displays CPU transition traces as linked lines.

Figure 6-7 Analyze Window (Task Level) (Standard Mode)

INTCMa |-
[Tsk_MIr f---oo e
[TSK_MAIN
[TSK_SUB
[Idle
|[FLG_WORK
|SEM_WORK
[MPL_WORK

Remark Black lines indicate user program processing, and red lines indicate system call processing.

(c) Detailed mode (default)
This mode displays system calls of memory pool management and synchronous communication
management functions among RTOS system calls, in addition to CPU transition traces, as “marks” (refer to
Table 6-3 and Table 6-4).
The detailed mode is suitable when analyzing access to objects.
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Figure 6-8 Analyze Window (Task Level) (Detailed Mode)

[INTC M4

|TSK_INIT

|[TSK_MAIN

|TSK_SUB

[1d1e

FLG_WORK
SEM_WORK

|[MPL_WORK

Remark Black lines indicate user program processing, and red lines indicate system call processing.

(a) Interrupt acknowledged in idle state (HALT state), and processing moves.
(b) Processing has moved to TSK_MAIN.
(c) Processing has moved to TSK_SUB.
(d) Interrupt has been acknowledged.
(e) TSK_MAIN has issued wai_flg system call to FLG_WORK event flag.
Since TSK_MAIN is in wait status, processing has moved to TSK_SUB.
() TSK_MAIN indicates that the issued wai_flg system call has returned and that wait has been released.
(g) TSK_MAIN has issued set_flg to FLG_WORK.
(h) TSK_MAIN has issued get_blf system call to MPL_WORK memory pool.
(i) System call in (h) has been returned with an error return.
(). TSK_SUB has issued the sig_sem system call for the SEM_WORK semaphore.
Table 6-3 List of Marks on Execution Transition Diagram (Task Level) (When RX850 Embedded)
Mark Access Target Issued system call Meaning
U Event flag wai_flg / pol_flg / twai_flg / vwai_flg1 / Indicates that system call
vtwai_flg1 / vpol_fig1 has been issued and
Semaphore wai_sem / twai_sem / preq_sem returned for access target.
Mailbox rcv_msg / trcv_msg / prcv_msg
Variable-length memory block get_blk / tget_blk / pget_blk
Fixed-length memory block get_blf / tget_blf / pget_blf
l Event flag set_flg/ clr_flg / vset_flg1 / vcir_fig1
Semaphore sig_sem
Mailbox snd_msg
Variable-length memory block rel_blk
Fixed-length memory block rel_blf
o Indicates that the issued system call has resulted in an error.
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Table 6-4 List of Marks on Execution Transition Diagram (Task Level) (When RX850 Pro Embedded)

Mark Access Target Issued System Call Meaning
U Event flag wai_flg / pol_flg / twai_flg Indicates that system call
Semaphore wai_sem. / twai_sem / preg_sem has been issued and
returned for access target.
Mailbox rcv_msg / trcv_msg / prcv_msg
Memory pool get_blk / tget_blk / pget_blk
l Event flag del_flg
Semaphore del_sem
Mailbox del_mbx
Memory pool del_mpl
l Event flag del_flg
Semaphore del_sem
Mailbox del_mbx
Memory pool del_mpl
» Indicates that the issued system call has resulted in an error.
(5) Verification method in execution transition diagram
The collected AZ trace data can be verified in this window using the following methods.
(a) Object processing search
(b) Search using Pattern Search dialog box
(c) Search using <Pattern Window>
(a) Object processing search
The specified object processing can be searched using the simple search button.
[Operation Method)]
<1> |If the up temporary cursor is displayed in the execution transition diagram, move the up temporary
cursor to the search start position. If it is not displayed, move the up cursor to the search start
position.
<2> Click the object name whose operation is to be verified. The simple search button is displayed as a
result. The simple search button is displayed immediately on the right of the object name and also at
the right end of the transition diagram.
<3> Click the simple search button.
The specified object processing is searched in the time axis direction in the execution transition
diagram, and the up temporary cursor moves to the search position.
E: The specified object processing is searched in the opposite direction to the time axis in the
execution transition diagram, and the up temporary cursor moves to the search position.
If the searched point is not displayed on the currently displayed execution transition diagram, that point is
moved on the graph so that it coincides with 0 on the graduation.
The simple search button disappears from the screen when the button indicating the object name is clicked
again.
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(b) Search using <Pattern Search> dialog box
In the <Pattern Search> dialog box, the specified pattern is searched on the transition diagram. The search

results are displayed by the up temporary cursor on the transition diagram.

When using the <Pattern Search> dialog box, the transition status of tasks and interrupts can be searched.
For details, refer to the <Pattern Search> dialog box description.

(c) Search using <Pattern Window>

In the <Patter Window>, the specified pattern set in the <Pattern Set> dialog box is searched on the

transition diagram. The search results are displayed by the up and down temporary cursors on the

transition diagram.

When using the <Pattern Window>, task and interrupt processing sections can be searched.
For details, refer to the <Pattern Window> Description.

[Function Buttons]

(1/2)

Operation Target

Button

Function

=1

Opens the <File Select> dialog box. The previously saved <Analyze Window> trace data is
read and a transition diagram is displayed.

=]

Opens the <File Select> dialog box. The trace data currently displayed in the <Analyze
Window> is saved to a file.

Sets the transition diagram grid mode ON/OFF.

Sets the vertical line delete mode as the transition diagram display mode.

Sets the standard mode as the transition diagram display mode.

Sets the detailed mode as the transition diagram display mode.

Opens the <Object Select> dialog box.

Opens the <Pattern Search> dialog box.

| E{EE

Opens the <CPU Window> and displays the CPU utilization rate between the up cursor
and down cursor. If an active <CPU Window> is already displayed, the contents of this
window are updated.

E

Opens the <Pattern Set> dialog box. When pattern conditions are set, the <Pattern
Windows> is displayed between the up cursor and down cursor. If an active <Pattern
Windows> is already displayed, the contents of this window are updated.

IE

Opens the <Trace View Window> from the position specified with the up temporary cursor.
If an active <Trace View Window> is already displayed, the contents of this window are
updated.

- .?lEl Opens the <Source Text Window> from the position specified with the up temporary
— cursor. If an active <Source Text Windows is already displayed, the contents of this
window are updated.
- ;EE Opens the <Disassemble Window> from the position specified with the up temporary

cursor. If an active <Disassemble Window> is already displayed, the contents of this
window are updated.
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2/2)

Operation Target Button

Function

=

Displays the memory list on the debugger from the position specified with the up temporary
cursor. If the memory list is already displayed in an active window, the contents of that
window are updated.

[Menu Bar]

(1) [File (F)] menu

File (F) View (V)  Operation (O) Browse (B) Jump (J) Help (H)

Open (O) ... Ctrl+O

Save (8) ... Ctrl+S

Close (C)

Open (O) Opens the <File Select> dialog box. The previously saved files displayed in
this window are read.
The default extension of the display file for this window is .az.

Save (S) Opens the <File Select> dialog box.
Saves the currently displayed execution transition diagram data to a display
file, either as a new file or as a file with a different name.
The default extension of the display file for this window is .az.

Close (C) Closes this window.

Caution If the execution transition diagram is not displayed, the [Save (S)] item cannot be selected.

(2) [View (V)] menu

File (F)

Select Object (O)

Grid Mode (G)

Grid (G)
No Grid (U)

76

View (V) | Operation (Q) Browse (B) Jump (J) Help (H)
Grid Mode (G) >

Display Mode (V) > \ JGrid (G)

Display Reduction (L) Ctrl+[ No Grid (U)

Display Expansion (T) Citrl+]

Search (S) Ctrl+F Vertical Line Delete Mode (O)

Standard Mode (S)
VDetailed Mode (D)

Displays the submenu for specifying display/hide grid lines on execution

transition diagram.

The following submenu is displayed.
Display grid lines.
Don’t display grid lines.
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4)

Display Mode (V)

Vertical Line Delete Mode (O)

Standard Mode (S)

Detailed Mode (D)

Display Reduction (L)

Display Expansion (T)

Search (S)

Object Select (O)

[Operation (O)] menu

Displays the submenu for specifying the execution transition diagram display
mode.

The following submenu is displayed.

Does not display vertical lines on execution transition diagram.

This item has the same operation as the =4 button.
Displays only the CPU execution transitions.

This item has the same operation as the ﬂ button.

At the task level, indicates the real-time OS system call access status, and at
the function level, indicates the CPU’s execution transition and I/O access
with marks (default).

This item has the same operation as the w button on the tool bar.
Reduces the execution transition diagram display scale. This item performs
the same operation as reduction using the scale modify button (refer to
Figure 6-5).

Expands the execution transition diagram display scale. This item performs
the same operation as expansion using the scale modify button (refer to
Figure 6-5).

Opens this window’s trace level <Pattern Search> dialog box.

This item performs the same operation as the \ﬂl button.

Opens this window’s trace level <Object Select> dialog box.

-
This item has the same operation as the [:=:' button.

File (F) View (V) | Operation (O) Browse (B) Jump (J) Help (H)

Ctrl+A

Ctrl+H
Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

[Browse (B)] menu

CPU Utilization Rate (C)

File (F) View (V)  Operation (Q) Browse (B) Jump (J) Help (H)
CPU ... Ctrl+C
Pattern ... Ctri+P
TraceView ... Ctri+T

Opens this window’s trace-level <CPU Window>.
If an active <CPU Window> is already displayed, the contents of this window
are updated.

I
This item has the same operation as the =" | button.
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Pattern Distribution (P)

Trace View (T)

(5) [Jump (J)] menu

Opens this window’s trace level <Pattern Set> dialog box.

When a pattern is set in this dialog box, the <Pattern Window> appears. If an
active <Pattern Window> is already displayed, the contents of this window
are updated.

This item has the same operation as the aly button.
Opens this window’s trace level <Trace View Windows>. If an active <Trace
View Window> is already displayed, the contents of this window are updated.

This item has the same operation as the =q button.

File (F) View (V)  Operation (Q) Browse (B) Jump (J) Help (H)

Source (S)

Assemble (A)

Memory (M)

AZ Function Level (1 Task) (O)

AZ Function Level (All Tasks) (L)

Source (8) ...

Assemble (A) ...

Memory (M) ...

AZ Function Level (1 Task) (O) ...
AZ Function Level (All Tasks) (L) ...

Displays the source text on the debugger from the position specified with the
up temporary cursor. If the source text is already displayed in an active
window, the contents of this window are updated.

This item has the same operation as the .?'E button.

Displays the disassemble text on the debugger from the position specified
with the up temporary cursor. If the disassemble text is already displayed in
an active window, the contents of this window are updated.

This item has the same operation as the .?'EE button.

Displays the memory list on the debugger from the position specified with the
up temporary cursor. If the memory list is already displayed in an active
window, the contents of this window are updated.

This item has the same operation as the ﬂ button.

Opens the function-level <Analyze Window> only for the task specified with
the up temporary cursor (set immediately before moving to the task to be
specified). If an active function-level <Analyze Window> is already displayed,
the contents of this window are updated.

Opens the function-level <Analyze Window> for all tasks. If an active
<Analyze Window> is already displayed, the contents of this window are
updated.

Caution If no address information exists for the position specified with the up temporary cursor, none
of the items in the [Jump (J)] menu can be selected.
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(6) [Help (H)] menu

File (F) View (V)  Operation (Q) Browse (B) Jump (J) Help (H)

Window Help (W) F1

Topic Search (H)

Window Help (W) Displays the Help topics for this window.
Topic Search (H) Displays the help <Topic Search> dialog box of the AZ850.
[Caution]

Data is not automatically updated in this window. Thus, to collect new trace data by re-executing the application
program, data update by performing upload (from the AZ main window, select [Operation (O)], then [Upload (U)])
must be performed.

If there is no address information in the trace data at the position specified with the up temporary cursor, none of
the items in the [Jump (J)] menu can be selected.

Task names in the RX850 Pro are displayed as “function name [task ID number]”.

However, when an attempt is made to perform dynamic processing for a task, the correspondence between the
function name and the task ID number may not be displayed correctly because the function name information is
read from the target memory to which the RX850 Pro system management table is allocated when upload
processing is performed.

[Supplement]

An AZ file can be opened by dragging and dropping the file icon on the <Analyze Window>.

[Error]

If an active execution transition display window exists, making a window in the hold status active causes the
<Error> dialog box to appear.

Reading an AZ file whose real-time OS differs from the real-time OS specified in the <AZ Option> dialog box
causes the <Error> dialog box to appear.
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Object Select Dialog Box [Task Level]

[Object Select]

[Outline]
This dialog box is used to select objects to be displayed and to change their sequence in the execution transition

diagram of the task-level <Analyze Window>.

This dialog box can be opened with one of the following operations.

¢ From the menu bar in the <Analyze Window>, select [View (V)], then [Object Select (O)].
-

¢ Inthe <Analyze Window>, click the l:=:'| button.

¢ In the <Analyze Window>, press the + , @ keys in that order.

[Window]
Figure 6-9 Object Select Dialog Box (Task Level)
(a) Hide objects area (b) Show objects area
i Ohject Selest ﬂ
Hide objects Show objects
7 N INTCM4 y Al
TSK_INIT ﬂl
TSE_MAIM
Skt = -
_l T5k_SUEB Help
Idle 4'
- FLG_'w0ORk,
L’"del FLGT_wWORK
SEM_wWORE
MEB_WwWORE.
4] L|_I 4] L|_I
Sort ode Sort mode
INDnE j INDnE j
(c) Sort mode area
[Function]

This section describes the following items.

Description of each area

Shown object limitation method

Shown object addition method

Shown object sequence modification method

(1
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(1)

)

3)

4)

Description of each area

(a) Hide objects area
This area displays the list of objects among those included in AZ trace data that are not displayed in
execution transition diagrams. The horizontal scroll bar becomes active when a long object name is
displayed. The vertical scroll bar becomes active when the number of files displayed in this area exceeds
the space.

(b) Show objects area
This area displays the list of objects displayed in execution transition diagrams. The horizontal scroll bar
becomes active when a long object name is displayed. The vertical scroll bar becomes active when the
number of files displayed in this area exceeds the space.
The default is to display all objects included in the AZ trace data.
The sequence in which objects are listed in this area is reflected in execution transition diagrams.

(c) Sort mode area
This area is used to select the display sequence used in the lists in the hide objects area and the show
objects area.

Shown object limitation method
The objects that are displayed in execution transition diagrams can be limited (deleted) by performing the
following operation.

<1> Select objects that do not need to be displayed in execution transition diagrams from the list displayed in
the Show object area.

<2> Click the button. The selected objects are moved to the hide objects area. If, at this time, the
destination is specified, the objects in question are inserted immediately before this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

<3> Click the button to reflect these changes in the execution transition diagram.

Remark Hidden objects are grouped into the @ object and displayed in execution transition
diagrams.

Shown object addition method
Objects to be displayed in execution transition diagrams can be added by performing the following operation.

<1> Select the objects to be displayed in execution transition diagrams among those listed in the hide objects
area.

<2> Click the button. The selected objects are moved to the show objects area. If, at this time, the
destination is specified, the objects in question are inserted immediately before this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

<3> Click the button to reflect these changes in the execution transition diagram.

Shown object sequence modification method

Objects in the hide objects area and show objects area are displayed classified into interrupts, idle, event flags,
semaphores, mailboxes, and memory pools (default).
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To modify the display sequence, select a setting from the sort mode drop-down list in the sort mode area.
The display sequence in the show objects area is reflected to the execution transition diagram.

Sort Mode Meaning

None Unsorted mode (default)

Appear Order of appearance in AZ trace data

Name Name sequence for objects

ID ID sequence for objects

Priority Priority sequence (however, this setting is valid only for tasks.)
[Function Buttons]
Operation Target Button Function

Object ¢ Hide Moves objects selected in the show objects area to the hide objects area. If the
destination is specified, the objects are inserted immediately this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

Object Show == Moves objects selected in the hide objects are to the show objects area. If the
destination is specified, the objects are inserted immediately this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

- Displays objects on execution transition diagram based on the objects displayed in the
show objects area.
- Carcel | Closes this dialog box.
- Help | Opens an explanation window for this dialog box.
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Pattern Search Dialog Box [Task Level]

[Pattern Search]

[Outline]
This dialog box is used to set search conditions when searching given events in execution transition diagrams.
These events refer to switching points from a specified task or interrupt to a specified task or interrupt, or a given
status of a specified system call.
This dialog box can be opened with one of the following operations.

From the menu bar in the <Analyze Window>, select [View (V)], then [Search (S)].

In the <Analyze Window> click the

button.

In the <Analyze Window>, press the + , keys in that order.
In the <Analyze Window>, press the +| F|keys.

[Window]

Figure 6-10 Pattern Search Dialog Box (Task Level)

v Pattern Search

]|

— Search Mode — Tazk Switch Search(Fore)
ST Task\. 'Iulll'N'\w.I.-' j SearCh[E al:k.]
Spztemn Call[Call)
Spztemn CalllReturn] | | Tazk A j Cloze
Syztem CalllE o)
[nterrupt W alid j Help
\(a) Search mode selection area (b) Search condition setting area
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[Function]
This section describes the following items.

(1) Description of each area
(2) Search method

(1) Description of each area
(@) Search mode selection area
This area is used to select the search mode.
The search mode indicates the type of event to be searched in the execution transition diagram. Table 6-5

lists the various search modes.

Table 6-5 Pattern Search Modes (Task Level)

Search Mode Description
Task Switch Search of task switching location
System Call (Call) Search of location where a system call was called
System Call (Return) Search of location where a system call was returned
System Call (Error) Search of location where a system call resulted in an error being returned.

(b) Search condition setting area
This area is used to set the search conditions for the search mode specified in the search mode selection
area.
The contents displayed in this area differ depending on the specified search mode.
The search conditions set for each item can be directly input from the keyboard or selected from the drop-
down list.
Table 6-6 lists the conditions that can be set.

Table 6-6 Pattern Search Conditions (Task Level) (When Task Switch Is Specified as Search Mode)

Item Meaning of Condition

Task (high) Specifies the task name or interrupt name before switching. If the user is not
specific about the task or interrupt, specify “ANY”.

Task (low) Specifies the task name or interrupt name after switching. If the user is not specific
about the task or interrupt, specify “ANY”.

Interrupt Specifies whether or not to include switching to (from) an interrupt among the
search targets. Select “Valid” to set interrupt transitions as a search target, and set
“Invalid” to exclude interrupt transitions from search targets.
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Remark For the Interrupt item, the search position when “Valid” or “Invalid” is specified is as follows.
(Search condition: Switching from [ANY] to [_task?2]).

Interrupt —

_task1—

_task2—
(a) (b)

Lo

Invalid
[(a) in above figure]
Valid ... Since switching is done from [_task1] to [_task?2], search is performed.
Invalid ... Since switching is done from [_task1] to [_task2], search is performed.
[(b) in above figure]
Valid ... Since switching is done from [interrupt] to [_task?2], search is performed.
Invalid ... Switching from interrupt servicing is ignored, but since switching from [_task1] to

[_task?2] is performed, search is performed.
[(c) in above figure]
Valid ... Since switching from [interrupt] to [_task?2], search is performed.
Invalid ... Since switching from interrupt servicing is ignored, the sequence is seen as
[_task2] — [_task2] and thus switching is considered not to have occurred, and as
a result search is not performed.

Table 6-7 Pattern Search Conditions (Task Level)
(When System Call (Call, Return, Error) Is Specified as Search Mode)

ltem Meaning of Condition

Task Specifies the task name or interrupt name that issued a system call. If the user is
not specific about the task or interrupt, specify “ANY”.

System Call Specifies the system call name. If the user is not specific about the system call,
specify “ANY”.
Object Specifies the target object for the system call. If the user is not specific about the

object, specify “ANY”.

(2) Search method

[Operation Method]

<1> Specify the position to be used as the search start point.
If the up temporary cursor is displayed in the execution transition diagram, move it to the search start
position. If it is not displayed, move the up cursor to that position.

<2> In the search mode selection area, on this dialog box, select the search mode.

<3> In the search condition setting area, either input the search condition for each item from the keyboard or
select the search condition from the drop-down list.

<4> Click the | =earchlFore] |button or the =EarchlBackl| 1, ton,

User's Manual U14410EJ4VOUM 85



CHAPTER 6 WINDOW REFERENCE

The search is performed as follows.

o lithe _=earchiFore] |button is clicked
The search is performed from the specified start point along the time axis, and the up temporary cursor
moves to the search result position.

o Ifthe =EachlBack]| b tion is clicked

The search is performed from the specified start point in the direction opposite to the time axis, and the up
temporary cursor moves to the search result position.

[Function Buttons]

Operation Target Button Function
Search Search(Faore) The location corresponding to the specified search condition is searched from the
condition position indicated by the up cursor or the up temporary cursor in the execution
transition diagram along the time axis.
The up temporary cursor in the execution transition diagram moves to the search result
position.
Search Search[Back) The location corresponding to the specified condition is searched from the position
condition indicated by the up cursor or the up temporary cursor in the execution transition
diagram in the direction opposite to the time axis. The up temporary cursor in the
execution transition diagram moves to the search result position.
- Cloze Closes this dialog box.
- Help Opens an explanation window for this dialog box.
[Error]

If no event meeting the set search condition exists in the AZ trace data, a warning sound is emitted.
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CPU Window [Task Level]

[CPU Window]

[Outline]
This window displays the CPU usage status in the time range between the up cursor and the down cursor in the
execution transition diagram.
From this window, it is possible to check the execution time for specified tasks, interrupts, etc., and to evaluate the
target data performance from the idle time and interrupt time. This window can be opened with one of the following
operations.

From the menu bar in the <Analyze Window>, select [Browse (B)], then [CPU Utilization Rate (C)].

—
In the <Analyze Window>, click the =" | button.
In the <Analyze Window>, press the + , keys in that order.
In the <Analyze Window>, press the + keys.

[Window]

Figure 6-11 CPU Window (Task Level)

(a) (b) (©)
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Eile “iew/ Operation Juhp Help

|/ 4 e W ) /
YI_‘W M_*ﬁ\ T 1.768 [msec]

I Name Time[msec] 0 50 100%

INTCh4 oo 0.6%

. Tas Run:96.4%

(f) (f)

(
(
(
(

a) Up cursor position time display
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h) System execution time percentage display
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[Function]
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This section describes the following items.

(1) Description of each area
(2) CPU utilization rate display method
(3) Jump function in <CPU Window>

(1) Description of each area

(a)

(b)

(¢)

(d)

(e)

®

(9)

(h)

Up cursor position time display

Displays the time when CPU utilization rate calculation was started.

This is the relative time from the start of AZ trace data collection until the position of the up cursor in the
execution transition diagram. The unit is milliseconds (msec).

Down cursor position time display

Displays the time when CPU utilization rate calculation was ended.

This is the relative time from the start of AZ trace data collection until the position of the down cursor in the
execution transition diagram. The unit is milliseconds (msec).

Up/down cursor position time display
Displays the time interval during which CPU utilization rate data was calculated.
This is the time interval between the up cursor and the down cursor. The unit is milliseconds (msec).

Object name
Displays list of object names that exist within calculation time interval.
The horizontal scroll bar becomes active when a long object name is displayed.

Total object execution time display
Displays the tasks during the calculation time interval, the task execution time during interrupt processing,
and the system processing time total.

CPU utilization rate graph display
Displays CPU uitilization rate for objects existing in calculation time interval.

The display is split into “task execution ratio” and “system processing ratio”.

Task execution time percentage display
Displays the percentage of task execution time during calculation time interval.

System execution time percentage display
Displays the percentage of system execution time during calculation time interval.
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(2) CPU utilization rate display method

CPU utilization rate is calculated during the time interval between the up cursor and the down cursor in the
execution transition diagram.

[Operation Method)]

<1> Define the interval for which the CPU utilization rate is to be calculated by setting the up cursor and down
cursor in the execution transition diagram.
<2> From the menu bar in the <Analyze Window>, select [Browse (B)], then [CPU Utilization Rate (C)] to open

this window.

Remark When the <CPU Window> is open, moving the up cursor or the down cursor in the execution
transition diagram causes automatic update of the CPU utilization rate.

(3) Jump function from <CPU Window>
After specifying an object in the list with the mouse, selecting [Jump (J)] in this window causes the next window

to appear.

e Pattern Window

Displays the pattern distribution for the specified object processing time.
The pattern displayed here is automatically set as follows.

Start point: Task Switch [ANY] — [Specified task] ; [Valid]

End point: Task Switch [Specified task] — [ANY]; [Valid]

[Function Buttons]

Operation Target Button

Function

Opens the <File Select> dialog box. The display data in the previously saved CPU Window
is read and displayed.

Opens the <File Select> dialog box. The display data displayed in the current CPU Window
is saved to a file.

Changes the graph display sequence to order of appearance of trace data.

Changes the graph display sequence to object name sequence (alphabetical order).

Changes the graph display sequence to execution time length order.

= 2= 2| o |w

Changes the graph display sequence to order of appearance in <Analyze Window>.

Object

kN

Displays the <Pattern Window> corresponding to the specified object. If an active <Pattern
Windows> is already displayed, its contents are updated.
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* [Menu Bar]

(1) [File (F)] menu

File (F) View (V)  Operation (Q) Jump (J) Help (H)

Open (Q) ... Ctrl+O

Save (8) ... Ctrl+S

Close (C) ...

Open (O) Opens the <File Select> dialog box. The previous saved display file in this

window is read.
The default extension of the display file for this window is .azc.
Save (S) Opens the <File Select> dialog box.
Save the display file containing the information currently displayed in this
window for the first time or with a new name.
The default extension of the display file for this window is .azc.
Close (C) Closes this window.

Caution If the CPU utilization rate graph is not displayed, [Save As (A)] cannot be selected.

(2) [Display (V)] menu

File (F) View (V) | Operation (Q) Jump (J) Help (H)

Sort Appearance Order (A)

Sort Name Order (N)

Sort Runtime Order (T)
JSort Analyze Order (Z)

Sort Appearance Order (A) Changes the graph display sequence to order of appearance of AZ trace data.

This item has the same operation as the [E”' button.

Sort Name Order (N) Changes the graph display sequence to name sequence (alphabetical order).
This item has the same operation as the ﬂ button.

Sort Runtime Order (T) Changes the graph display sequence to execution time length order. (Default)
This item has the same operation as the button.

Sort Analyze Order (Z) Changes the graph display sequence to object appearance sequence in

execution transition diagram.

This item has the same operation as the *” button.
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(3) [Operation (O)] menu

File (F) View (V) | Operation (Q) Jump (J) Help (H)

JActive (A)  Ctrl+A
Hold (H) Ctrl+H

Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

(4) [Jump (J)] menu

File (F) View (V)  Operation (O) Jump (J) Help (H)
Pattern Distribution (P) ...  Ctrl+P
Pattern Distribution (P) Opens the <Pattern Window> corresponding to the specified object. If an active

<Pattern Window> is already displayed, the contents of this window are
updated.
The patterns displayed here is automatically set as follows.

Start point: Task Switch [ANY] — [Specified Object] ; [Valid]
End point: Task Switch [Specified Object] — [ANY] ; [Valid]

This item has the same operation as the A button.
(5) [Help (H)] menu
File (F) View (V)  Operation (Q) Jump (J) Help (H)

Window Help (W) F1
Topic Search (H)

Window Help (W) Displays the help topics for this window.

Topic Search (H) Displays the help <Topic Search> dialog box of the AZ850.

[Caution]

e This window closes when the task-level <Analyze Window> is closed.
[Error]

¢ When an active <CPU Window> already exists, trying to make a <CPU Window> in the hold status active causes
an <Error> dialog box to appear.
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Pattern Set Dialog Box [Task Level]

[Pattern Set]

[Outline]
This dialog box is used to set the pattern search mode and the search conditions as pattern settings for displaying

the <Pattern Window>.

A pattern refers to the processing interval (CPU run interval) from the occurrence of a given event (task switching,
interrupt occurrence, system call status, etc.) to the end of that event or the occurrence of a different event.

This dialog box can be opened with one of the following operations.

¢ From the menu bar in the <Analyze Window>, select [Browse (B)], then [Pattern Distribution (P)].

¢ In the <Analyze Window>, click the ils| button.

e In the <Analyze Window>, press the |ALT |+ , |E| keys in that order.
¢ In the <Analyze Window>, press the | Ctrl +|E| keys.

[Window]

Figure 6-12 Pattern Set Dialog Box (Task Level)

(a) Pattern search mode selection area

ID_TASK1
System Call(R eturm) AMY - Help
Supztemn Call[Error) _—
[fikerrupt Walid ﬂ
T azk Switch
AMY -
ID_TASK3 é
[rkerrupt W alid |

\

(b) Search condition setting area

Caution The contents displayed in the search condition setting area differ depending on the selection
made in the pattern search mode selection area.
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[Function]

This section describes the following.

(1) Description of each area

(2) Pattern search/calculation method

(1) Description of each area

(a) Pattern search mode selection area
This area is used to select the pattern mode.
The pattern mode indicates the type of event used for the pattern start point (From:) to the end point (To:)
to be calculated in the <Pattern Window>.
Table 6-8 lists the various pattern modes.

Table 6-8 Pattern Modes (Task Level)

Pattern Mode

Description

Task Switch

Mode using task switching locations are start/end points.

System Call (Call)

Mode using location where a system call was called as start/end points.

System Call (Return)

Mode using location where a system call was returned as start/end points.

System Call (Error)

Mode using location where a system call returned error as start/end points.

(b) Search condition setting area
This area is used to set the pattern condition for the pattern mode for the pattern start/end points specified

in (a).

The contents displayed in this area differ according to the specified pattern mode.
The pattern conditions set for each item can either be directly input from the keyboard or selected from the

drop-down list.

The conditions that can be set are as follows.

Table 6-9 Pattern Conditions (Task Level) (When Task Switch Is Specified as Search Mode)

ltem

Meaning of Condition

Task (high)

Specifies the task name or interrupt name prior to switching. If the user is not
specific about the task or interrupt, specify “ANY”.

Task (low) Specifies the task name or interrupt name after switching. If the user is not specific
about the task or interrupt, specify “ANY”.
Interrupt Specifies whether or not to include switching to (from) an interrupt among the

search targets. Select “Valid” to set interrupt transitions as a search target, and set
“Invalid” to exclude interrupt transitions from search targets.
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Remark For the Interrupt item, the search position when “Valid” or “Invalid” is specified is as follows.
Search condition: FROM: [ANY] — [_task2]
To: [_task2] — [ANY]

Interrupt —

_task1—

_task2 —

_task83—

—
O
R=rd

—
-

Valid

|

_»

Invalid

If “Valid” is specified

(a) and (b) are detected as patterns because interrupts are detected as switch targets.

If “Invalid” is specified

(c) is detected as a pattern because interrupts are not detected as switch targets.

In this case, regarding the pattern start/end time, the interrupt exit time is calculated and the
interrupt time is also included in the pattern execution time.

Table 6-10 Pattern Conditions (Task Level)
(When “System Call (Call, Return, Error) Is Specified as Search Mode)

ltem Meaning of Condition

Task Specifies the task name or interrupt name that has issued a system call.
If the user is not specific about the task or interrupt, specify “ANY”.

System Call Specifies the system call name. If the user is not specific about the system call,
specify “ANY”.

Object Specifies the system call’s target object. If the user is not specific about the object,
specify “ANY”.

Remarks A typical pattern setting example is provided below.
[Interrupt processing time analysis]
From: Task Switch [ANY] — [INTP10] ; [Valid]
To: Task Switch  [INTP10] — [ANY] ; [Valid]
[System call processing time analysis] (Analysis of processing time until _task1 issues
system call to wai_sem, and _sem1 can be acquired)
From: System Call(Call) [_task1] — [wai_sem]; [_sem1]
To: System Call(Return) [_task1] — [wai_sem] ; [_sem1]
[Analysis of processing time from system call issue to startup of different task] (Analysis
of processing time until _task1 issues wai_tsk and processing moves to _task?2)
From: System Call(Call) [_task1] — [wai_tsk]
To: Task Switch [ANY] — [_task2]

94 User's Manual U14410EJ4VOUM



CHAPTER 6 WINDOW REFERENCE

[Analysis of interval for which error return occurred] (Analysis of interval of location for which
error return occurred in _task1)

From: System Call(Error) [_task1] — [ANY]; [ANY]

To: System Call(Error) [_task1] — [ANY]; [ANY]

(2) Pattern search/calculation method
The specified pattern is searched/calculated and the <Pattern Window> is opened by performing the following

operation.

[Operation Method]

<1>

<2>

<3>

<4>

<5>

Set the up cursor and the down cursor in the execution transition diagram in the interval for which the
pattern distribution status is to be calculated, in order to open this dialog box.

Select the pattern mode to be used as the start point of the pattern to be calculated from the “From:”
item in this dialog box.

Select the pattern mode to be used as the end point of the pattern to be calculated from the “To: item.
In the search condition setting area, either input the pattern conditions for “From:” and “To:” directly
from the keyboard, or select them from the drop-down list.

Click the button.

[Function Buttons]

Operation Target Button Function
Pattern Searches/calculates the specified pattern in the time interval set with the up cursor and
condition the down cursor in the execution transition diagram and opens the <Pattern Window>.
- Cancel | Closes this dialog box.
- Help Opens an explanation window for this dialog box.
[Error]

o If no pattern satisfying the set search conditions exists in the AZ trace data, the <Error> dialog box appears.
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Pattern Window [Task Level]

[Pattern Window]

[Outline]
The pattern set in the <Pattern Window> is searched in the time interval set with the up cursor and the down cursor

96

in the execution transition diagram, and the a histogram of the frequency of occurrence of this pattern is displayed in

this window.

A pattern refers to the processing interval (CPU run interval) from the occurrence of a given event (task switching,

interrupt occurrence, system call status, etc.) to the end of that event or the occurrence of a different event.

The execution time worst value and average value for various processes of the user program can be obtained from

this window.

This window can be opened with one of the following operations.

From the menu bar in the <Analyze Window>, select [Browse (B)], then [Pattern Distribution (P)], and perform
settings in the <Pattern Set> dialog box.

In the <Analyze Window>, click the illa| button and set the condition in the <Pattern Set> dialog box.

In the <Analyze Window>, press the +, and|E| keys in that order, and perform settings in the <Pattern
Set> dialog box.

In the <Analyze Window>, press the + |E| keys and perform settings in the <Pattern Set> dialog box.

From the menu in the CPU window, select [Jump (J)], then [Pattern Distribution (P)].

In the <CPU Windows, click the 1| button.

In the <CPU Window>, press the + |E| keys and perform settings in the <Pattern Set> dialog box.
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[Window]
Figure 6-13 Pattern Window (Task Level)
(a) (b) (c) (d) (e) (f)
. iy N =] E=
File i Option  Opemation Help

|& 4] -« <[> |w]

[ /

7 ]
T " oesd AL 7379 YA

’ fweragel | 0178[msec]

2 51| [mzec]

From |Task Switch | [N | > [BNY Y] nteruptfaid ]
To  [Task Switch | [eh | =+ [aNy | Interuptfiaid ] Divideld =
[mzec] 1] 2 4 [ 8

0.004880 - 0.120824

0.120824 - 0.236768

0.236768 - 0.352712

0.352712 - 0468656 |0

0.468656 - 0.584600

\

(9

(h)

(a) Up cursor position time display
(b) Down cursor position time display
(c) Up/down cursor time display

(d) Pattern set condition display

[Function]
This section describes the following items.

(1
(2
(3
(4

Description of each area

Pattern distribution display method
Pattern distribution viewing method
Search from <Pattern Window>

)
)
)
)

(1) Description of each area

(e) Average value display

(f) Histogram split display

(g) Processing time display area
(h) Pattern distribution display area

(a) Up cursor position time display
Displays the time when pattern distribution status calculation was started.

This is the relative time from the start of AZ trace data collection until the position of the up cursor in the

execution transition diagram. The unit is milliseconds (msec).
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98

()

)

(b)

(¢)

(d)

(e)

®

(9)

(h)

Down cursor position time display

Displays the time when pattern distribution status collection ended.

This is the relative time from the start of AZ trace data collection until the position of the down cursor in the
execution transition diagram. The unit is milliseconds (msec).

Up/down cursor position time display
Displays the time interval during which the pattern distribution status was calculated.
This is the time interval between the up cursor and the down cursor. The unit is milliseconds (msec).

Pattern setting condition display

Displays the pattern conditions set in the <Pattern Set> dialog box.

The object name pops up when the mouse pointer is placed on this area. When the object name is long, a
part of object name is omitted.

Average value display
Displays the average value for the set pattern execution time. The unit is milliseconds (msec).

Histogram split number display
Displays the histogram split number. The split number can be freely changed from 1 to 100 by clicking the
button on the right.

Processing time display area
Displays the time interval during which the set pattern was processed.

Pattern distribution display area
Displays in histogram form the processing time of the set pattern calculated during the time interval set with
the up cursor and the down cursor in the execution transition diagram.

Pattern distribution display method
Pattern distribution calculation is done during the time interval set with the up cursor and the down cursor in the

execution transition diagram.

[Operation Method]

Re

<1> Set the up cursor and the down cursor in the execution transition diagram to define the interval for
which the pattern distribution status is to be calculated.

<2> From the menu bar in the <Analyze Window>, select [Browse (B)], then [Pattern Distribution (P)].

<3> In the <Pattern Set> dialog box that opens automatically, set the conditions of the pattern to be
calculated and displayed, and then click the button.

mark When the <Pattern Window> is open, moving the up cursor or the down cursor in the execution
transition diagram causes automatic update of the pattern distribution contents.

Pattern distribution viewing method

The pattern distribution shown in Figure 6-14 is an example for the analysis of the TSK_MAIN processing time.
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Figure 6-14 Pattern Distribution Viewing Method (Task Level)

Indicates that the average processing timer
value for Task1 is 0.155 ms.

M 0.0zd 4 2518 T 2. 477 [msec] Awerage 0.158[msec]

From |Task Switch | [ANY | - [Taski | Interrupt N
To  [TaskSwitch | [Taskl | - [aNY | Intemuptiaid | Divide[4 =

[mzec] 0 5 10 15
0.019760 - 0.110350 : :
0110350 - 0200940 :
0200940 - 0291530 :
0.291530 - 0382120 :

\
Indicates the execution time interval obtained Indicates that Task1 processing was
by dividing the maximum and minimum performed 12 times in the interval of
processing time for Task1 by the number 0.110350 to 0.200940 ms.
specified in the Divide box.

(4) Search from <Pattern Window>
By using the function buttons in the <Pattern Window>, the pattern locations for which the execution time
interval is minimum/maximum (or ascending/descending order of time interval) are searched, and the search
results are displayed on an execution transition diagram.
The up temporary cursor moves to the start position of the searched pattern, and the down temporary cursor
moves to the end position.

[Function Buttons]

Operation Target Button Function

Opens the <File Select> dialog box. The previously saved <Pattern Window> contents are
read and displayed.

Opens the <File Select> dialog box. The display data currently displayed in the <Pattern
Windows> is saved to a file.

Opens the <Pattern Set> dialog box.

Displays in the <Analyze Window> the location in the searched pattern where the
execution time interval is minimum.

Searches the location with the next smaller execution time interval compared to the
currently searched location.

Searches the location with the next larger execution time interval compared to the currently
searched location.

Displays in the <Analyze Window> the location in the searched pattern where the
execution time interval is maximum.

B & &) &&= &
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* [Menu Bar]

(1) [File (F)] menu

()

@)

100

Opens the file select dialog box <Open>. The file containing the previously
The default extension of the display file of this window is .azp.
Opens the file select dialog box <Open>. Saves the current display

information in this window to a display file, either as a new file or as a file with

The default extension of the display file for this window is .azp.

File (F) View (P)  Option (P) Operation (Q) Help (H)
Open (Q) ... Ctrl+O
Save (S) ... Ctrl+S
Close (C)
Open (O)
saved window contents is read.
Save (S)
a different name.
Close (C) Closes this window.
[View (V)] menu
File (F) View (P) | Option (P) Operation (Q) Help (H)
Split(+) (I)  Ctrl+[
Split-) (D)~ Ctrl+]
Split(+) (1) Increases histogram split number by 1.
Split(-) (D) Decreases histogram split number by 1.

[Option (P)] menu

File (F)

View (P)

Option (P)

Operation (Q) Help (H)

Pattern Set (S)

Pattern Set (S) ... Ctrl+P

Opens the trace-level <Pattern Set> dialog box of this window.
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(4) [Operation (O)] menu

File (F) View (P)  Option (P) Operation (Q) Help (H)

J Active (A) Ctrl+A

Hold (H) Ctrl+H

Search (Minimum) (N) Ctrl+N

Search (Maximum) (X) Ctrl+X

Search (Ascending) (F) Ctrl+F

Search (Descending) (B)  Ctrl+B
Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

Search (Minimum) (N)

Search (Maximum) (X)

Search (Ascending Order) (F)

Search (Descending Order) (B)

(5) [Help (H)] menu

Displays the location with the minimum execution time in the calculated
pattern.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end point of the searched pattern.

This item has the same operation as the @ button.

Displays the location with the maximum execution time in the calculated
pattern.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end point of the searched pattern.

This item has the same operation as the button.

Searches the pattern with the next longer execution time compared to the
currently searched pattern after the [Search (Minimum) (N)] item is selected
or the @ button is clicked.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end position of the searched pattern.

This item has the same operation as the button.

Searches the pattern with the next shorter execution time compared to the
currently searched pattern after the [Search (Minimum) (N)] item is selected
or the button is clicked.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end position of the searched pattern.

This item has the same operation as the E button.

File (F) View (P)

Option (P)

Operation (0) Help (H)

Window Help (W)
Topic Search (H)

Window Help (W) F1

Topic Search (H)

Displays the help topics for this window.
Displays the help <Topic Search> dialog box of the AZ850.
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[Caution]
o The <Pattern Window> closes when the <Analyze Window> is closed.

[Error]
e When an active <Pattern Window> already exists, trying to make a window in the hold status active causes an
<Error> dialog box to appear.
o If a split number over 100 is specified, a warning sound is emitted.
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Trace View Window [Task Level]

[Trace View Window]

[Outline]
This window displays the AZ trace data displayed as an execution transition diagram.
More detailed AZ trace data can be viewed by opening the <Trace View Window> from the <Analyze Window>.
This window can be opened with one of the following operations.
¢ From the main menu in the <Analyze Window>, select [Browse (B)], then [Trace View (T)].

¢ In the <Analyze Window>, click the EE\ button.

¢ Inthe <Analyze Window>, press the |ALT +, keys in that order.
¢ In the <Analyze Window>, press the | Ctrl +keys.

[Window]

Figure 6-15 Trace View Window (Task Level)

(a) (b) (© (d) (€) (f)

V A7 Trace View Window
File “igw Operation Helg
Time Addre==s Task Ewvent Paramnster Return

0.467 0000022 TSE_MATH Sv=Ret {(rot_rddg) E_COK -
0.547 0000023 TSE_MAIN Sy=scall (can_wup) TSE_SUB
0.548 0000023 TSE_MAIN Sv=zRet {can_wup) TSE_SUB E QK
0.629 00000248 TSE_MAIN Sy=scall (=lp_tsk)
0.638 00000504 TSE _SUB Sv=zRet {3 E QK
0.720 00000512 TSE_SUE Syscall  {wup_tsk) TSE_MAIN |
0.727 00000248 TSE_MAIN Sv=zRet (=lp ts=k) E QK
0.808 00000254 TSE _MATN Syscall (==t _flg) FLG_WORE
0.80%9 00000254 TSE_MAIN Sv=Ret (=et_flg) FLG_WORK E_OQOK
0.891 00000262 TIHTCH4 Int {INTCHM4 )
0.896 00000262 TSE_MAIN IntRet
0.901 00000268 TSE_MAIN Sy=zcall (pol_flg) FLG_WORK
0.902 00000268 TSE_MAIN Sy=sRet (pol_flg) FLG_WORK E_OK
0.983 00000276 TSE_MAIN Sy=zcall (clr flg) FLG_WORK
0.984 00000276 TSE_MAIN Sy=Ret iclr_flg) FLG_WORE E_CK
1.065 00000282 TSE_MAIN Sy=zcall (wai_flg) FLG_WORK
1.074 00000512 TSE_SUE SysRet (wup_t=k) TSE_MAIN E_CK
1.155 00000520 TSE_SUB Sy=zcall (=et_flg) FLG_WORE
1.163 0000028a TSE_MATN SysRet  (wai_flg) FLG_WORE E QK
1.244 00000224 TSE_MAIN Syscall (twai_flg) FLG_WORK

| | 1.246 00000234 TSE HATH Sy=Fet (twai flg} FLG WORE E QK _lj

| v A

(a) Time display area (d) Event display area

(b) Address display area (e) Parameter display area

(c) Task display area (f) Return display area
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[Function]
This section describes the following items.

1
2
3
4

Description of each area
AZ trace data display method
AZ trace viewing method
AZ trace data search method

(
(
(
(

—_— — ~— ~

(1) Description of each area

(a) Time display area
Displays the relative time from the AZ trace start time. The unit is milliseconds (msec).

(b) Address display area
Displays the user program execution address. It indicates the start address of the following instruction after
the actual event occurrence location.

(c) Task display area
Displays the task name or interrupt name upon occurrence of an event.
The task name (function name in the case of the RX850 Pro) is displayed as follows when it is long.

RX850: “Task name...”
RX850 Pro: “Function name... (xxxx)”

Remark xxxx indicates the task ID number.

(d) Event display area
Displays the type of AZ trace data event.
The types of events that can be displayed are as follows.

e Syscall

Means the issue of a system call. The name of the issued system call is indicated in parentheses.
e SysRet

Means system call return. The name of the returned system call is indicated in parentheses.
e Int

Means the interrupt entry. The name of the interrupt request is indicated in parentheses.
¢ IntRet

Means the interrupt exit. The name of the interrupt request is indicated in parentheses.
o TaskStart

Means the initial task start.
o Idle

Means transition to the idle status.
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()

(e)

®

Parameter display area
If the AZ trace data is a system call, this area displays the name of the target object of the system call.
The object name is displayed as follows when it is long.

RX850: “Object name...”
RX850 Pro: “Object name... (xxxx)”

Remark xxxx indicates the object ID number.

Return display area
If the AZ trace data is a system call (return), this area displays the return value from the system call.

AZ trace data display method
AZ trace data is displayed from the location specified in the execution transition diagram.

[Operation Method]

<1>

<2>

Indicate the AZ trace data display start position.

If the up temporary cursor is displayed in the execution transition diagram, it becomes the display start
position, and if it is not displayed, the beginning of the trace data becomes the display start position.

From the menu bar on the <Analyze Window>, select [Browse (B)], then [Trace View (T)], to open this
window.

Remark When the <Trace View Window> is open, moving the up temporary cursor in the execution
transition diagram causes the AZ trace data display position to move automatically.
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* (3) AZ trace data viewing method
Figure 6-16 describes how to read the AZ trace data.

Figure 6-16 AZ Trace Data Viewing Method (Task Level)

Fil=  “iew Operation Help
Time Address Ta=zk Event Paramster Return
0.467 0000022z TSE_MAIN Sy=Ret {rot_rdg) E_OQK i
0.547 0000023 TSE_HAIN Sy=zcall  {(can wup) TSE_SUE
0.548 0000023z TSE_MAIN Sy=Ret {can_wup) TSE_SUE E 0K
(a) 0.629 00000246 TSE_MAIN Sy=zcall (=lp t=k)
T 0.638 00000504 TSE_SUB Sy=Ret ] E_0OK
>.0.720 00000512 TSK SUB__ ___ ¢ Syscall (wup_tsk) __ TSK MAIN [
0.72% 00000246 TSE_MATIH Sy=Ret (=lp_t=k) E_OK
0.a08 00000254 TSE_MAIN Sy=zcall (=et_flg) FLG_WORE
0.809 00000254 TSE_MAIN Sy=Ret {=et_flg) FLG_WORE E_0OK
0.891 00000262 TIHTCH4 Int {IHTCH4 )
0.896 00000262 TSE_MAIN IntRet
0.901 00000268 TSE_MAIN Sy=scall (pol_flg) FLG_WORE
0.902 00000268 TSE_MAIN Sy=Ret (pal_flg) FLG WORE E 0K
(b) 0.983 00000276 TSE_MAIN Sy=scall (clr flg) FLG_WORE
e Y 0.984 00000276 TSE_MAIN Sy=Ret {clr_flg) FLG_WORE E 0K
\\1 065  0000028a TSE_MAIH Sy=call (wai_flg) FLG_WORE
>1.074 00000512 TSE SUB_ < SysRet  (wup tsk) _ TSE MAIN | E QK
1. 155 00000520 TSE_SUB Sy=zcall (=et_flg) FLG_WORE
1.163 0000028s TSE_MAIN SysRet ({wai_flg) FLG_WORE E 0OK
1.244 00000224 TSE_MAIN Sy=zcall (twai_flg) FLG_WORE
ey 1.246 00000224 TSK MAIN SvsRet (twal flg) FLG WORE E QK _ILI
a P

(a) At address 00000512 0.720 ms after system startup, task TASK_SUB issued system call wup_tsk to
TASK_MAIN.

(b) At address 00000512 1.074 ms after system startup, system call wup_tsk was returned with return value
E_OK.
— For details about return values, refer to the RTOS user’s manual.

Remark Regarding SysRet, if no event for which a system call was issued exists in the trace memory, the
parentheses include no data. This is caused by execution from a location other than the
beginning of the user program, etc.

(4) AZ trace data search method
When opened from the menu bar in this window, search using execution task/interrupt name, event type,
system call arguments, etc., as conditions can be performed from the <Trace Search> dialog box.
For details about the search method, refer to the <Trace Search> dialog box section.

[Operation Method)]
<1> From the menu bar in this window, select [View (V)], then [Search (S)].
<2> Set the search conditions in the <Trace Search> dialog box that is automatically opened.
<3> The search in the new trace time direction is started by clicking the _==archiFore] | button in the
<Trace Search> dialog box, and the trace search in the old trace time direction is started by clicking

the SearchiBack]| utton.

<4> Update the AZ trace data display position with the search location as the beginning.
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* [Menu Bar]

(1) [File (F)] menu

File (F) View (V)  Operation (Q) Help (H)

Save (8) ... Citrl+S

Close (C)

Save (S) Opens the <File Select> dialog box. Saves the display information of the
current window to a display file, either as a new file or as a file with a different
name.

The default extension of the display file for this window is .azt.
Close (C) Closes this window.

(2) [View (V)] menu

File (F) View (V) | Operation (Q) Help (H)
Find (F) ... Ctrl+F
Time (T) > 3
Address (A) >
Task (K) >
»——>{JShow (8)
Event (E) >
Hide (1)
Parameter (P) >
Return Value (R) ™ y,
Find (F) Opens the <Trace Search> dialog box.
Time (T) Specifies Show/Hide for the “Time” item.
Select either Show (S) or Hide (I) from the sub-menu.
Address (A) Specifies Show/Hide for the “Address” item.
Select either Show (S) or Hide (I) from the sub-menu.
Task (K) Specifies Show/Hide for the “Task” item.
Select either Show (S) or Hide (I) from the sub-menu.
Event (E) Specifies Show/Hide for the “Event” item.
Select either Show (S) or Hide (I) from the sub-menu.
Parameter (P) Specifies Show/Hide for the “Parameter” item.
Select either Show (S) or Hide (I) from the sub-menu.
Return Value (R) Specifies Show/Hide for the “Return” item.

Select either Show (S) or Hide (I) from the sub-menu.
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(3) [Operation (O)] menu

File (F) View (V) | Operation (Q) Help (H)

Active (A)  Ctrl+A
Hold (H)  Ctrl+H

Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

(4) [Help (H)] menu

File (F) View (V) | Operation (Q) Help (H)

Window Help (W) F1

Topic Search (H)

Window Help (W) Displays the help topics for this window.
Topic Search (H) Displays the help <Topic Search> of the AZ850.
[Caution]

e This window closes when the <Analyze Window> is closed.
e Regarding SysRet, if no event for which a system call was issued exists in the trace memory, the parentheses
include no data. This is caused by execution from a location other than the beginning of the user program, etc.

[Error]

e If an active <Trace View Window> exists, making a window in the hold status active causes the <Error> dialog
box to appear.
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Trace Search Dialog Box [Task Level]

[Trace Search]

[Outline]
This dialog box is used to set search conditions used for searching AZ trace data in the <Trace View Window>.
Execution task name/interrupt name, event type, system call argument, etc., can be set as the search condition.
This dialog box can be opened with one of the following operations.
e In the menu bar in the <Trace View Window>, select [View (V)], then [Search (S)].
¢ Inthe <Trace View Window>, press the +, keys in that order.
e Inthe <Trace View Window>, press the +[F | keys.

[Window]

Figure 6-17 Trace Search Dialog Box (Task Level)

(a) Search item setting area (b) Search condition setting area

Search(Fore)

- . \ Search(B ack)
- / Cancel

Help

[Function]
This section describes the following items.

(1) Description of each area
(2) Search method

(1) Description of each area

(a) Search item setting area
This area is used to specify the AZ trace data search items in the <Trace View Window>.
Task Select this to perform search by task name/interrupt name.
Event Select this to perform search by event type.
Parameter  Select this to perform search by system call argument.
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(b) Search condition setting area
This area is used to specify search conditions for each search item.
The drop-down list displays the task names/interrupt names, event types, and system call arguments that
exist in the collected AZ trace data.

(2) Search method

[Operation Method]
<1> Inthe search item setting area, select the item to be searched.
<2> In the search item setting area, either input the search condition directly from the keyboard, or select it
from the drop-down list.

<3> Click the =EarchlFare] | b ton or the S&achiBackl| b tion.

The search is performed as follows.

o 1f SearchlForel | btion is clicked
Locations that match the set search condition are searched in the new trace time direction, and the
<Trace View Window> is displayed with the search location as the beginning.

o If Sea'Ch[BaCk]|button is clicked

Locations that match the set search condition are searched in the old trace time direction, and the <Trace
View Window> is displayed with the search location as the beginning.

A trace condition setting example in the <Trace Search> dialog box is shown below.

Figure 6-18 Trace Search Setting Example (When Searching TASK1 Task)

W Task | TASKT

=]
[ Ewvent |3ta_tsk ﬂ
=]

[ Parameter |T.-“-'-.5 k.2
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Figure 6-19 Trace Search Setting Example (When Searching Locations
for Which TASK1 Task Has Issued sta_tsk System Call)

¥ Task |TASK]

=
v Event |3ta_t3k ﬂ
=

[ Parameter |T.-'1-.5K2

Figure 6-20 Trace Search Setting Example (When Searching Locations for Which
TASK1 Task Has Issued sta_tsk System Call to TASK2 Task)

¥ Task | TASK]

v Parameter |Tﬁ5 k2

=
v Ewent |3ta_t3k ﬂ
=

[Function Buttons]

Operation Target Button Function

Search condition SearchlFare] | Locations that match the set search condition are searched in the new trace time
direction, and the <Trace View Window> is displayed with the search location as the
beginning.

Search condition Search(Back] Locations that match the set search condition are searched in the old trace time
direction, and the <Trace View Window> is displayed with the search location as the
beginning.

- Carcel | Closes this dialog box.
- Help | Opens an explanation window for this window.

[Error]
o If no location that matches the set search condition exists in the AZ trace data, a warning sound is emitted.

e A warning sound is emitted when the _=&archiFare] | button or the ==archlBackll ption is pressed without any
item selected in the search item setting area.
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Analyze Window [Function Level]

[Analyze window]

[Outline]

The collected AZ trace data is displayed in execution transition diagrams for each function by executing the user

program.

System timing errors and overall system verification and analysis can be done for single function from this window

and the various windows displayed from it.

This window can be opened with one of the following operations.

¢ In the AZ main window, select [Browse (B)] from the menu bar, then [Analyze (Z)] and [Function Level (F)].

e In the AZ main window, click the . button.

e Pressthe + , , keys in that order.

[Window]

Figure 6-21 Analyze Window (Function Level)

1)

J/I_ Iw/l_ 34| ?nfl-ql-r'a-l £~

\

i ’ 0.001 A 4 0 llj?l/ Tﬂ./ 0.003 [msec] [mse-:] Data Length[msec]

_imit_port

_process

start_intvitimer

Spale |y 2':'%8\ =14 \ 3

(e) (n)

(d)

/
\ /
() (b) (P)

Up cursor

Down cursor

Up temporary cursor

Down temporary cursor

Object

Analysis result (transition diagram) display
Time display of up cursor position

Time display of down cursor position

® O O T
S S = N
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=
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Inter-cursor time display

Time display of up temporary cursor position
Data length

Jump to beginning button

Jump to end button

Scale modify button

Simple search buttons

Time area
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[Function]

This section describes the following items.

1

—~ o~ o~~~
H W
—_— T = - -

Description of each area

Execution transition diagram display method
Object names

Execution transition diagram viewing method
Verification method in execution transition diagram

Description of each area

(a)

(b)

(¢)

(d)

(e)

Up cursor
This cursor is used to check the processing time in AZ trace data and to specify ranges when performing
various calculations. (It is used to specify the beginning of the range for which a calculation is to be done.)

[Operation Method]
Click on the desired start location in the transition diagram with the mouse while pressing the |Shift| key.

Down cursor
This cursor is used to check the processing time in AZ trace data and to specify ranges when performing
various calculations. (It is used to specify the end of the range for which a calculation is to be done.)

[Operation Method]
Click on the desired end location in the transition diagram with the mouse while pressing thekey.

Up temporary cursor

This cursor is used to display the result position during search using the simple search button or pattern
search, and to specify the start position when jumping to the debugger window.

To display search results using the <Pattern Window>, this cursor indicates the start position of the
searched pattern.

When the up cursor is moved, the up temporary cursor also moves to the same position.

[Operation Method]
Click the right button of the mouse.

Down temporary cursor

When displaying the search result in the <Pattern Window>, this cursor shows the end position of the
searched pattern.

When the down cursor is moved, the down temporary cursor also moves to the same position.

Object

These buttons indicate objects in AZ trace data.

They indicate RTOS-related resources such as tasks, events, and flags, and mailboxes. The function
name pops up when the mouse pointer is placed on one of the buttons. For details about the object
names, refer to section (3) Object names below.

When an object name is clicked, the simple search button appears. Clicking the object name once more
makes the simple search button disappear.
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114

(U]

(9)

(h)

0]

1)

(k)

U}

Analysis result (transition diagram) display

This area displays the analysis result for the user program.

For details about the marks on the transition diagram, refer to section (4) Execution transition diagram
viewing method below.

Time display of up cursor position
This box displays the relative time from the start of AZ trace data collection until the up cursor position.
The unit is milliseconds (msec).

Time display of down cursor position
This box displays the relative time from the start of AZ trace data collection until the down cursor position.
The unit is milliseconds (msec).

Inter-cursor time display
This box displays the time interval between the up cursor and the down cursor. The unit is milliseconds
(msec).

Time display of up temporary cursor position
This box displays the relative time from the start of AZ trace data collection until the up temporary cursor
position. The unit is milliseconds (msec).

Data length
This box indicates the time interval from the start to the end of AZ trace data.

Jump to beginning button
This button is used to move the up cursor and display screen to the beginning of the AZ trace data.

(m) Jump to end button

(n)

(0)

(p)

This button is used to move the down cursor and display screen to the end of the AZ trace data.

Scale modify button
This button is used to change the display scale for execution transition diagrams. Any display scale can be
selected using the pull-down menu or the spin buttons.

Simple search buttons

These buttons are used to search the operation of selected objects.

When the B button displayed upon clicking an object name is clicked, the object operation is searched in
the time axis direction in the execution transition diagram, and the up temporary cursor moves to the
search position.

When the E| button is clicked, the operation of the object selected in the opposite direction as the time axis
is searched and the up temporary cursor moves to the search position.

Time area

This area displays the standard event interval time displayed in the execution transition diagram.

The unit is displayed at the right extremity of this area. In the example shown in Figure 6-5, The unit is
milliseconds (msec).
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()

3)

Execution transition diagram display method
The execution transition diagram for the collected AZ trace data can be displayed in this window by performing
the following operation.

[Operation Method)]
<1> Collect the AZ trace data.
<2> Open this window. (Select [Browse (B)] from the menu bar in the AZ main window, then select [Analyze

(2)], [Function Level (F)], or click the button on the tool bar.)

Data is not automatically updated in this window. Therefore, to display as an execution transition diagram trace
data newly collected by re-executing the user program, perform upload (from the AZ main window, select

[Operation (Q)], then [Upload [U], or click the @ button]).

Object names
The buttons that indicate objects are displayed as follows.
e Function names
A function name is obtained from the symbol information included in a load module and displayed.

¢ Interrupts and I/O
Interrupts and I/O are displayed with the interrupt handler name and I/O name obtained from the debugger.

The function name pops up when the mouse pointer is placed on the object button.

e Other objects

Objects set in the “Hide objects” area in the <Object Select> dialog box

=
!
iz

This object indicates execution of tasks other than the one specified only when a
task is specified by “Task Select” on the “Object Select” dialog box
(at “Task/Function” level).
277 This object indicates that the corresponding information does not exist in the
load module when an attempt is made to obtain a function name (it is displayed if
the “-g” or “-Xaz” option is not specified at compilation).
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(4) Execution transition diagram viewing method
There are the following three display modes for execution transition diagrams, which can be selected by
selecting from the menu bar in the <Analyze Window> [View (V)], then [Display Mode (V)].

(a) Vertical line delete mode
(b) Standard mode
(c) Detailed mode (default)

Remark Whether or not to display grid lines in transition diagrams can be selected by selecting from the menu
bar in this window [View (V)], then [Grid Mode (G)].

(a) Vertical line delete mode
This mode displays horizontal lines only for CPU run locations.

The vertical line delete mode is suitable when analyzing AZ trace data in a wide range.

Figure 6-22 Analyze Window (Function Level) (Vertical Line Delete Mode)

Interruptl

(b) Standard mode
This mode displays CPU transition traces as linked lines.

Figure 6-23 Analyze Window (Function Level) (Standard Mode)

Interruptl
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(c) Detailed mode (default)

In addition to CPU transition traces, the marks (a) to (i) show accesses from/to the I/O. The meanings of

the marks (a) to (i) are as follows.

The detailed mode is suitable when analyzing access to objects.

Figure 6-24 Analyze Window (Function Level) (Detailed Mode)

Interruptl

) Funk3 calls Funk4.

) Fun4 returns the processing to Funk3.
c) Funk3 calls Funk5.

) Aninterrupt is acknowledged.

) Funk1 is called by the interrupt handler.
Funk1 outputs (writes) data to Port 1.
Funk1 inputs (reads) data from Port 1.

0 Q =
= =

AAAAAAAAA
= [©)

Funk5 returns the processing to Funk3.

The interrupt processing is complete and the processing has returned to Funk5.

The black solid line indicates the processing of a function and the blue solid line indicates the processing until
execution returns to the function that was interrupted.

Table 6-11 List of Marks on Execution Transition Diagram (Function Level)

Mark

Access Target

Indicates output (write) to
I/O.

Indicates input (read) from
I/O.
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(5) Verification method in execution transition diagram
The collected AZ trace data can be verified in this window using the following methods.

118

(a)
(b)
(c)

(a)

(b)

(c)

Object processing search
Search using Pattern Search dialog box
Search using <Pattern Window>

Object processing search
The specified object processing can be searched using the simple search button.

[Operation Method]

<1> |If the up temporary cursor is displayed in the execution transition diagram, move the up temporary
cursor to the search start position. If it is not displayed, move the up cursor to the search start
position.

<2> Click the object name whose operation is to be verified. The simple search button is displayed as a
result. The simple search button is displayed immediately on the right of the object name and also at
the right end of the transition diagram.

<3> Click the simple search button.

The specified object processing is searched in the time axis direction in the execution transition
diagram, and the up temporary cursor moves to the search position.

E: The specified object processing is searched in the opposite direction to the time axis in the
execution transition diagram, and the up temporary cursor moves to the search position.

If the searched point is not displayed on the currently displayed execution transition diagram, that point is
moved on the graph so that it coincides with 0 on the graduation.

The simple search button disappears from the screen when the button indicating the object name is clicked
again.

Search using <Pattern Search> dialog box

In the <Pattern Search> dialog box, the specified pattern is searched on the transition diagram. The search
results are displayed by the up temporary cursor on the transition diagram.

When using the <Pattern Search> dialog box, the transition status of functions and interrupts can be
searched.

For details, refer to the <Pattern Search> dialog box description.

Search using <Pattern Window>

In the <Patter Window>, the specified pattern set in the <Pattern Set> dialog box is searched on the
transition diagram. The search results are displayed by the up and down temporary cursors on the
transition diagram.

When using the <Pattern Window>, function and interrupt processing sections can be searched.

For details, refer to the <Pattern Window> Description.
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[Function Buttons]

(1/2)

Operation Target

Button

Function

Opens the <File Select> dialog box. The previously saved <Analyze Window> trace data is
read and a transition diagram is displayed.

I | W

Opens the <File Select> dialog box. The trace data currently displayed in the <Analyze
Windows> is saved to a file.

Sets the transition diagram grid mode ON/OFF.

Sets the vertical line delete mode as the transition diagram display mode.

Sets the standard mode as the transition diagram display mode.

B ENE

Sets the detailed mode as the transition diagram display mode.

i
[ L]}
o

Opens the <Object Select> dialog box.

Opens the <Pattern Search> dialog box.

IS

Opens the <CPU Window> and displays the CPU utilization rate between the up cursor
and down cursor. If an active <CPU Windows> is already displayed, the contents of this
window are updated.

Opens the <Pattern Set> dialog box. When pattern conditions are set, the <Pattern
Windows> is displayed between the up cursor and down cursor. If an active <Pattern
Windows> is already displayed, the contents of this window are updated.

|E

Opens the <Trace View Window> from the position specified with the up temporary cursor.
If an active <Trace View Window> is already displayed, the contents of this window are
updated.

Opens <Call Graph Window> between the up cursor and down cursor. If an active <Call
Graph Window> is already displayed, the contents of this window are updated.

[t [

Opens the <Source Text Window> from the position specified with the up temporary
cursor. If an active <Source Text Windows is already displayed, the contents of this
window are updated.

Opens the <Disassemble Window> from the position specified with the up temporary
cursor. If an active <Disassemble Window> is already displayed, the contents of this
window are updated.

N

Displays the memory list on the debugger from the position specified with the up temporary
cursor. If the memory list is already displayed in an active window, the contents of that
window are updated.
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[Menu Bar]

(1) [File (F)] menu

File (F) View (V)  Operation (Q) Browse (B) Jump (J) Help (H)

Open (Q) ...

Save (S) ...

Save As (A) ...

Print (P)

Close (C)

Open (O) Opens the <File Select> dialog box. The previously saved files displayed in
this window are read.
The default extension of the display file for this window is .az.

Save (S) This menu item is not supported in this version.

Save As (A) Opens the <File Select> dialog box.
Saves the currently displayed execution transition diagram data to a display
file, either as a new file or as a file with a different name.
The default extension of the display file for this window is .az.

Print (P) This menu item is not supported in this version.

Close (C) Closes this window.

Caution

(2) [View (V)] menu

120

If the execution transition diagram is not displayed, the [Save As (A)] item cannot be selected.

File (F) View (V) | Operation (Q) Browse (B) Jump (J) Help (H)
Grid Mode (G) >
Display Mode (V) > \ JGrid (G)
Display Reduction (L) No Grid (U)

Display Expansion (T)

Search (S)

Vertical Line Delete Mode (O)

Select Object (O)

Standard Mode (S)

Grid Mode (G)

Grid (G)

No Grid (U)

Display Mode

V)

VDetailed Mode (D)

Displays the submenu for specifying display/hide grid lines on execution
transition diagram.

The following submenu is displayed.

Display grid lines.

Don’t display grid lines.

Displays the submenu for specifying the execution transition diagram display
mode.

The following submenu is displayed.
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Vertical Line Delete Mode (O)

Standard Mode (S)

Detailed Mode (D)

Display Reduction (L)

Display Expansion (T)

Search (S)

Object Select (O)

(3) [Operation (O)] menu

Does not display vertical lines on execution transition diagram.

This item has the same operation as the == | putton.
Displays only the CPU execution transitions.

This item has the same operation as the M button.

At the task level, indicates the real-time OS system call access status, and at
the function level, indicates the CPU’s execution transition and I/O access
with marks (default).

This item has the same operation as the w button on the tool bar.
Reduces the execution transition diagram display scale. This item performs
the same operation as reduction using the scale modify button (refer to
Figure 6-21).

Expands the execution transition diagram display scale. This item performs
the same operation as expansion using the scale modify button (refer to
Figure 6-21).

Opens this window’s trace level <Pattern Search> dialog box.

This item performs the same operation as the \ﬂl button.

Opens this window’s trace level <Object Select> dialog box.

|}
This item has the same operation as the “23| button.

File (F) View (V) | Operation (Q) Browse (B) Jump (J) Help (H)
Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

(4) [Browse (B)] menu

File (F)

View (V)

Operation (Q) Browse (B) Jump (J) Help (H)

CPU...

CPU...
Pattern...
Trace...

CallGraph...

Opens this window’s trace-level <CPU Window>.
If an active <CPU Window> is already displayed, the contents of this window
are updated.

I
This item has the same operation as the =" | button.
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Pattern... Opens this window’s trace level <Pattern Set> dialog box.
When a pattern is set in this dialog box, the <Pattern Window> appears. If an
active <Pattern Window> is already displayed, the contents of this window
are updated.

This item has the same operation as the aly button.

Trace... Opens this window’s trace level <Trace View Windows>. If an active <Trace
View Window> is already displayed, the contents of this window are updated.

This item has the same operation as the =q button.

CallGraph... Opens <Call Graph Window> between the up cursor and down cursor. If an
active <Call Graph Window> is already displayed, the contents of this window
are updated.

This item has the same operation as the |i!ﬁ| button.

(5) [Jump (J)] menu

File (F) View (V)  Operation (Q) Browse (B) Jump (J) Help (H)

Source Text...

Assemble...

Memory...

Source (S) Displays the source text on the debugger from the position specified with the
up temporary cursor. If the source text is already displayed in an active
window, the contents of this window are updated.

This item has the same operation as the .3'E| button.

Assemble (A) Displays the disassemble text on the debugger from the position specified
with the up temporary cursor. If the disassemble text is already displayed in
an active window, the contents of this window are updated.

This item has the same operation as the it button.

Memory (M) Displays the memory list on the debugger from the position specified with the
up temporary cursor. If the memory list is already displayed in an active
window, the contents of this window are updated.

This item has the same operation as the 5“| button.

Caution If no address information exists for the position specified with the up temporary cursor, none
of the items in the [Jump (J)] menu can be selected.
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(6) [Help (H)] menu

File (F) View (V)  Operation (Q) Browse (B) Jump (J) Help (H)

Window Help (W)

Topic Search (H)

Window Help (W) Displays the Help topics for this window.
Topic Search (H) Displays the help <Topic Search> dialog box of the AZ850.
[Caution]

e Data is not automatically updated in this window. Thus, to collect new trace data by re-executing the application
program, data update by performing upload (from the AZ main window, select [Operation (O)], then [Upload (U)])
must be performed.

o |[f there is no address information in the trace data at the position specified with the up temporary cursor, none of
the items in the [Jump (J)] menu can be selected.

[Error]

e If an active execution transition display window exists, making a window in the hold status active causes the
<Error> dialog box to appear.
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Measurement Select Dialog Box [Function Level]

[Measurement Select]

[Outline]
This dialog box is used to select an object to be measured when AZ trace data at the function level or task/function
level is collected.
As the default assumption, all the objects are measured. By using this dialog box, therefore, the objects that do not
have to be measured can be specified.
This dialog box can be opened with one of the following operations.
e From the menu bar in the <AZ main window>, select [Option (P)], [Select Measurement Target (M)], then

[Function level (F)...].

¢ Inthe <Analyze Window>, press the + |E| , keys in that order.

[Window]
Figure 6-25 Measurement Select Dialog Box (Function Level)
Mode select area
Display area of options Display area of objects
not be measured to be measured
theasurement Select
— Mode Select ak. |
= File tMode ' Section Ml:n;/;[
Cancel |
Hide Dbi#ﬂs Measurem&;%abiects
Afirnpro? out ;l Afimpraoy. - Help |
tirnehdr.c frclib.c —
_ztark_inkltimer _Fl_delay
_end_intyltimer il=zli >'>| _FlL ermzg
_start_ugrtimer _Fl_stop
_restart_usrhimer " main.c |
_end_usrtimer |__main
[ _pIcess
hzearch.c
= [ Y
Sort mode Sort mode
INu:une j INu:une j
A « X
Sort mode select area for Sort mode select area I/0 access measurement
objects not be measured for objects to be measured setting area
[Function]

This section describes the following items.
(1) Description of each area

(2) Method for limiting objects to be measured
(3) Method for adding objects to be measured
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(1) Description of each area

(a)

(b)

(¢

(d)

(e)

®

Mode select area

This area is used to select the display when displaying a list. The following two modes can be selected.

o File Mode
In this mode, the objects to be measured are selected according to the file group (“.c, “.s) of the
downloaded module. A list is displayed in the hierarchy of load module name — file name — function
name.

¢ Selection Mode
This mode is used to select the objects to be measured according to the selection group (“.text) of the
downloaded module. A list is displayed in the hierarchy of load module name — section name —
function name.

Display area for objects to be measured
This area lists the objects to be traced as the function-level AZ trace data.

Display area for objects not to be measured
This area lists the objects not to be traced as the function-level AZ trace data, from all the objects included
in the load module. It also lists the objects to be traced as number-level AZ trace data.

Sort mode select area for objects to be measured

This area specifies the order of arrangement on the list of measurement objects.
The following sorting levels can be selected from the drop-down list:

None: No-sort mode (default)

Address: Sorting in order of addresses on load module.

Name:  Sorting in order of object identification names.

This area lists the objects to be traced as the AZ trace data of the above levels.

Sort mode select area for objects not to be measured

This area specifies the order of arrangement on the list of hide objects.
The following sorting levels can be selected from the drop-down list:
None: No-sort mode (default)

Address: Sorting in order of addresses on load module.

Name:  Sorting in order of object identification names.

1/0 access select area
This is a check box that selects whether I/O access is to be measured or not.
If this box is checked, I/O access is measured.
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()

3)

126

Selecting objects not to be measured
The objects not to be measured can be limited (deleted) by the following operation:

[Operation Method]

<1> Select the display mode of the objects to be displayed on the list from the following two under Mode Select:
e File Mode: Displays the load module name — file name — function name, in that order.
e Selection mode: Displays the load module name — section name — function name, in that order.

<2> Select the object not to be measured from the list displayed under measurement objects.

<3> Click the function button . The selected object will move to Hide objects. If the destination of the
object has been specified, the object is inserted immediately before the specified destination. If no
destination has been specified, the object is inserted at the end.

<4> Click the function button .

By double-clicking the location of the section name/file name (*.text/*.c, *.s) on the dialog box, the function
names existing in that section/file can be displayed or not displayed.

Adding object to be measured

[Operation Method)]
An object to be measured can be added by the following operation:

<1> Select the display mode of the object to be displayed on the list from the following two under Mode Select:
e File Mode: Displays the load module name — file name — function name, in that
order.
e Selection mode: Displays the load module name — section name — function name, in that
order.
<2> Add the object to be measured to the list displayed under hide objects.
<3>Click the function button . The selected object will move to measurement objects. If the
destination of the object has been specified, the object is inserted immediately before the specified
destination. If no destination has been specified, the object is inserted at the end.
<4> Click the function button :

By double-clicking the location of the section name/file name (*.text/*.c, *.s) in the dialog box, the function
names existing in that section/file can be displayed or not displayed.
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Pattern Search Dialog Box [Function Level]

[Pattern Search]

[Outline]
This dialog box is used to set search conditions when searching given events in execution transition diagrams.
These events refer to switching points from a specified function or interrupt to a specified function or interrupt, or a
given status of a specified system call.
This dialog box can be opened with one of the following operations.
e From the menu bar in the <Analyze Window>, select [View (V)], then [Search (S)].

e In the <Analyze Window> click the button.
¢ In the <Analyze Window>, press the + , keys in that order.

[Window]

Figure 6-26 Pattern Search Dialog Box (Function Level)

— Search Mode — Funchion Call Search(Fore] |
e ion Call I: a"Er I'&'NY j Search[B al:k.]
Function Return —l
[mtermapt Callee I.-’-'-.NY j Cloze |
Imtermpt Return
|40 '&'CCESK \ Help |

AN AN
(a) Search mode (b) Search condition
selection area setting area
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[Function]
This section describes the following items.

(1) Description of each area
(2) Search method

(1) Description of each area
(a) Search mode selection area
This area is used to select the search mode.
The search mode indicates the type of event to be searched in the execution transition diagram. Table 6-12

lists the various search modes.

Table 6-12 Pattern Search Modes (Function Level)

Search Mode Description
Function Call Search of location where a function was called.
Function Return Search of location where a function was returned.
Interrupt Search of location where an interrupt occurred.
Interrupt Return Search of location where an interrupt handler was terminated.
I/0O Access Search of location where I/O was accessed.

(b) Search condition setting area
This area is used to set the search conditions for the search mode specified in the search mode selection
area.
The contents displayed in this area differ depending on the specified search mode.
The search conditions set for each item can be directly input from the keyboard or selected from the drop-
down list.
Table 6-13 lists the conditions that can be set.

Table 6-13 Pattern Search Conditions (Function Level) (When Function Call Is Specified as Search Mode)

Item Meaning of Condition
Caller Specify a caller function. If any function will do, specify “ANY”.
Callee Specify a callee function. If any function will do, specify “ANY”.

Table 6-14 Pattern Search Conditions (Function Level) (When Function Return Is Specified as Search Mode)

ltem Meaning of Condition

Caller Specify the name of a function from which execution is to return. If any function will
do, specify “ANY”.

Callee Specify the name of a function to which execution is to return. If any function will
do, specify “ANY”.
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Table 6-15 Pattern Search Conditions (Function Level) (When Interrupt Is Specified as Search Mode)

ltem Meaning of Condition
Function Specify the name of a function/interrupt at the interrupt source. If any
function/interrupt will do, specify “ANY”.
Interrupt Specify the name of an interrupt. If any interrupt will do, specify “ANY”.

Table 6-16 Pattern Search Conditions (Function Level) (When Interrupt Return Is Specified as Search Mode)

Item Meaning of Condition
Function Specify the name of an interrupt. If any interrupt will do, specify “ANY”.
Interrupt Specify the name of a function/interrupt to which execution is to return from an

interrupt. If any function/interrupt will do, specify “ANY”.

Table 6-17 Pattern Search Conditions (Function Level) (When I/O Access Is Specified as Search Mode)

ltem Meaning of Condition
Function Specify the name of a function/interrupt for I/0 access. If any function/interrupt will
do, specify “ANY”.
I/0 Specify the name of an I/O to be accessed. If any I/O will do, specify “ANY”.
Access Specify the access status of the I/0 (Read, Write, or Read/Write).

[Function Buttons]

Operation Target Button Function
Search Search(Faore) The location corresponding to the specified search condition is searched from the
condition position indicated by the up cursor or the up temporary cursor in the execution
transition diagram along the time axis.
The up temporary cursor in the execution transition diagram moves to the search result
position.
Search Search[Back) The location corresponding to the specified condition is searched from the position
condition indicated by the up cursor or the up temporary cursor in the execution transition
diagram in the direction opposite to the time axis. The up temporary cursor in the
execution transition diagram moves to the search result position.
- Cloze Closes this dialog box.
- Help Opens an explanation window for this dialog box.
[Error]

If no event meeting the set search condition exists in the AZ trace data, a warning sound is emitted.
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Object Select Dialog Box [Function Level]

[Object Select]

[Outline]

This dialog box is used to select objects to be displayed and to change their sequence in the execution transition

diagram of the function-level <Analyze Window>.

This dialog box can be opened with one of the following operations.

e From the menu bar in the <Analyze Window>, select [View (V)], then [Object Select (O)].
-

¢ Inthe <Analyze Window>, click the E=:' button.

¢ In the <Analyze Window>, press the +, @ keys in that order.

[Window]
Figure 6-27 Object Select Dialog Box (Function Level)
Task select area
i Object Select
T azk Select I j
Cancel |
Hide objects Show objects Heln |
77 ] _main ]
_MAVIGATE _init_part
_Strcpy _process
_reget_port SHEe> | _start_intvltirmer
_Fl ztop _CvC_MAIN
<< Hide | _CvC_SELF
_Initialize
SEARCH
=l =
Sork mode Sort mode \
MHone X’J Appear ﬂ\
[Noney, 3 |tppear
Hide objects area \ Show objects area
Sort mode select area Sort mode select area
For hide objects for show objects
[Function]

This section describes the following items.

(1) Description of each area

(2) Shown object limitation method
(3) Shown object addition method

(

Shown object sequence modification method

3
4

T T = ~—
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(1) Description of each area

)

@)

(a)

(b)

(c)

(d)

Task select area

This area selects the task to be displayed on the analyze window.

When a task name is selected, the execution transition diagram of the function level of the selected task is
displayed. If “ALL” is selected, the execution transition diagrams of the function levels of all the tasks are
displayed. Note, however, that a task can be selected only when an AZ trace has been executed at the
task level/function level.

Hide objects area
This area displays the list of objects among those included in AZ trace data that are not displayed in
execution transition diagrams.

Show objects area

This area displays the list of objects displayed in execution transition diagrams.

The default is to display all objects included in the AZ trace data.

The sequence in which objects are listed in this area is reflected in execution transition diagrams.

Sort mode area
This area is used to select the display sequence used in the lists in the hide objects area and the show
objects area.

Shown object limitation method

The

objects that are displayed in execution transition diagrams can be limited (deleted) by performing the

following operation.

[Operation Method]

<1>

<2>

<3>

Select objects that do not need to be displayed in execution transition diagrams from the list displayed in
the Show object area.

Click the button. The selected objects are moved to the hide objects area. If, at this time, the
destination is specified, the objects in question are inserted immediately before this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

Click the button to reflect these changes in the execution transition diagram.

Remark Hidden objects are grouped into the @ object and displayed in execution transition

diagrams.

Shown object addition method
Objects to be displayed in execution transition diagrams can be added by performing the following operation.

[Operation Method)]

<1>

<2>

<3>

Select the objects to be displayed in execution transition diagrams among those listed in the hide objects
area.

Click the button. The selected objects are moved to the show objects area. If, at this time, the
destination is specified, the objects in question are inserted immediately before this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

Click the button to reflect these changes in the execution transition diagram.
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(4) Shown object sequence modification method
Objects in the hide objects area and show objects area are displayed classified into interrupts, idle, event flags,
semaphores, mailboxes, and memory pools (default).
To modify the display sequence, select a setting from the sort mode drop-down list in the sort mode area.
The display sequence in the show objects area is reflected to the execution transition diagram.
The following sort modes can be selected.

Sort Mode Meaning
None Unsorted mode (default)
Appear Order of appearance in AZ trace data
Name Name sequence for objects
Priority Priority sequence (however, this setting is valid only for tasks.)
[Function Buttons]
Operation Target Button Function
Object << Hide Moves objects selected in the show objects area to the hide objects area. If the

destination is specified, the objects are inserted immediately this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

Object Show == Moves objects selected in the hide objects are to the show objects area. If the
destination is specified, the objects are inserted immediately this specified destination,
and if the destination is not specified, they are inserted at the very end of the list.

Displays objects on execution transition diagram based on the objects displayed in the
show objects area.

- LCancel Closes this dialog box.

L

- Help Opens an explanation window for this dialog box.
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CPU Window [Function Level]

[CPU Window]

[Outline]
This window displays the CPU usage status in the time range between the up cursor and the down cursor in the
execution transition diagram.
From this window, it is possible to check the execution time for specified tasks, interrupts, etc., and to evaluate the
target data performance from the idle time and interrupt time. This window can be opened with one of the following

operations.

¢ From the menu bar in the <Analyze Window>, select [Browse (B)], then [CPU Utilization Rate (C)].

J——
¢ In the <Analyze Window>, click the =" | button.

¢ Inthe <Analyze Window>, press the +, keys in that order.

[Window]

Figure 6-28 CPU Window (Function Level)
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[Function]

This section describes the following items.

(1) Description of each area
(2) CPU utilization rate display method
(3) Jump function in <CPU Window>

(1) Description of each area

(a)

(b)

(¢)

(d)

(e)

(U]

(9)

134

Up cursor position time display

Displays the time when CPU utilization rate calculation was started.

This is the relative time from the start of AZ trace data collection until the position of the up cursor in the
execution transition diagram. The unit is milliseconds (msec).

Down cursor position time display

Displays the time when CPU utilization rate calculation was ended.

This is the relative time from the start of AZ trace data collection until the position of the down cursor in the
execution transition diagram. The unit is milliseconds (msec).

Up/down cursor position time display
Displays the time interval during which CPU utilization rate data was calculated.
This is the time interval between the up cursor and the down cursor. The unit is milliseconds (msec).

Object name
Displays list of object names that exist within calculation time interval.

Object execution time display

Displays the execution time of the object (net time/gross time).
Net time: Execution time including child function

Gross time: Execution time excluding child function

Number of times of object execution
Displays the number of times the object has been executed.

CPU utilization rate graph display
Displays how much each object uses the CPU in percentages.
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(2) CPU utilization rate display method
CPU utilization rate is calculated during the time interval between the up cursor and the down cursor in the
execution transition diagram.

@)

[Operation Method)]
<1> Define the interval for which the CPU utilization rate is to be calculated by setting the up cursor and down

cursor in the execution transition diagram.

<2> From the menu bar in the <Analyze Window>, select [Browse (B)], then [CPU Utilization Rate (C)] to open

this window.

Remark When the <CPU Window> is open, moving the up cursor or the down cursor in the execution

transition diagram causes automatic update of the CPU utilization rate.

Jump function from <CPU Window>
After specifying an object in the list with the mouse, selecting [Jump (J)] in this window causes the next window
to appear.

Source text

Source text corresponding to the specified object is displayed on the debugger.

If the source text is already being displayed on an active window, the displayed contents on that window are
updated.

Disassemble text
Displays disassemble text corresponding to the specified object on the debugger. If the disassemble text is
already being displayed on an active window, the displayed contents on that window are updated.

Memory list

Displays a memory list corresponding to the specified object on the debugger.

If the memory list is already being displayed on an active window, the displayed contents on that window are
updated.

Pattern distribution
Opens the “Pattern Window” of the function level corresponding to the specified object. If an active “Pattern
Window” is already being displayed, the displayed contents on that window are updated.

The pattern displayed here is automatically set as follows.
Start point: Task Switch [ANY] — [Specified task] ; [Valid]
End point: Task Switch [Specified task] — [ANY]; [Valid]

(Meaning: Pattern distribution of processing zone from switching location of [Any object] — [Specified object] to
switching location of [Specified object] — [Any object])
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o Call Graph
Displays the <Call Graph Window> corresponding the specified object. If an active <Call Graph Window> is
already displayed, its contents are updated.

[Function Buttons]

Operation Target Button Function

Opens the <File Select> dialog box. The display data in the previously saved CPU Window
is read and displayed.

Opens the <File Select> dialog box. The display data displayed in the current CPU Window
is saved to a file.

Displays the graph per execution time.

Displays the graph per total execution time.

Changes the graph display sequence to order of appearance of trace data.

Changes the graph display sequence to object name sequence (alphabetical order).

S22 F e |9 %

Changes the graph display sequence to order of longest gross time (execution time
including child functions).

[
M=
et

Changes the graph display sequence to order of longest gross time (execution time
excluding child functions).

Changes the graph display sequence to order of most times executed.

Changes the graph display sequence to order of appearance in <Analyze Window>.

5 b b=

Object Displays the <Source Text Window> corresponding to the specified object. If an active
<Source Text Window> is already being displayed, its contents are updated.

Object Displays the < Disassemble Window> corresponding to the specified object. If an active
<Disassemble Windows> is already being displayed, its contents are updated.

Object Displays the <Memory Window> corresponding to the specified object. If an active
<Memory Window> is already being displayed, its contents are updated.

Object _;,|||. Displays the <Pattern Window> corresponding to the specified object. If an active <Pattern
Windows> is already displayed, its contents are updated.

Object ;E Displays the <Call Graph Window> corresponding to the specified object. If an active

<Call Graph Windows> is already being displayed, its contents are updated.
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[Menu Bar]

(1

()

[File (F)] menu

File (F) View (V)  Operation (Q)

Jump (J) Help (H)

Open (Q) ...
Save As (A) ...

Print (P) ...

Close (C) ...

Open (O) Opens the <File Select> dialog box. The previous saved display file in this

window is read.

The default extension of the display file for this window is .azc.
Save As (A) Opens the <File Select> dialog box.

Save the display file containing the information currently displayed in this

window for the first time or with a new name.
The default extension of the display file for this window is .azc.
Print (P) This menu item is not supported in this version.

Close (C) Closes this window.

Caution If the CPU utilization rate graph is not displayed, [Save As (A)] cannot be selected.

[Display (V)] menu

File (F) View (V) | Operation (Q)

Jump (J) Help (H)

Run Time (Once)

Run Time (Total)

Sort Appear
Sort Name

Sort Grass Time

Sort Net Time
Sort Count
Sort Analyze
Run Time (Once) Displays a graph per individual execution time.
This item has the same operation as the EI button.
Run Time (Total) Displays a graph per total execution time.
This item has the same operation as the % button.
Sort Appear Changes the graph display sequence to order of appearance of AZ trace data.
This item has the same operation as the % button.
Sort Name Changes the graph display sequence to name sequence (alphabetical order).

A
This item has the same operation as the Zl button.
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Sort Gross Time

Sort Net Time

Sort Count

Sort Analyze

(3) [Operation (O)] menu

Changes the graph display sequence to order of longest gross time (execution
time including child functions).

This item has the same operation as the @ button.

Changes the graph display sequence to order of longest gross time (execution
time excluding child functions). (Default)

This item has the same operation as the I@_l button.

Changes the graph display sequence to order of most times executed.

This item has the same operation as the @I button.

Changes the graph display sequence to object appearance sequence in
execution transition diagram.

This item has the same operation as the |ﬂ| button.

File (F) View (V) | Operation (Q) Jump (J) Help (H)
VActive (A)
Hold (H)
Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

(4) [Jump (J)] menu

File (F)

View (V)

Operation (Q) Jump (J) Help (H)

Source Text...

Assemble...

Memory...

138

Source Text...
Assemble...
Memory...
Pattern...

Call Graph...

Opens the <Source Text Window> corresponding to the specified object. If an
active <Source Text Window> is already being displayed, its contents are
updated.

This item has the same operation as the .?El button.

Opens the <Disassemble Window> corresponding to the specified object. If an
active < Disassemble Window> is already being displayed, its contents are
updated.

This item has the same operation as the .?lEE button.

Opens the <Memory Window> corresponding to the specified object. If an
active <Memory Window> is already being displayed, its contents are updated.

This item has the same operation as the | #7| button.
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Pattern...

Call Graph...

(5) [Help (H)] menu

Opens the function-level <Pattern Window> corresponding to the specified
object. If an active <Pattern Window> is already being displayed, the contents of
this window are updated.

The patterns displayed here is automatically set as follows.

Start point: Function Call [ANY] — [Specified Object] ; [Valid]
End point: Function Return [Specified Object] — [ANY] ; [Valid]

I button.

This item has the same operation as the al
Displays the <Call Graph Window> corresponding to the specified object. If an
active <Call Graph Window> is already being displayed, its contents are
updated.

This item has the same operation as the |.;E button.

File (F)

View (V)

Operation (Q) Jump (J) Help (H)

Window Help (W)
Topic Search (H)

[Caution]

Window Help (W)

Topic Search (H)

Displays the help topics for this window.
Displays the help <Topic Search> dialog box of the AZ850.

e This window closes when the function-level <Analyze Window> is closed.

[Error]

¢ When an active <CPU Window> already exists, trying to make a <CPU Window> in the hold status active causes

an <Error> dialog box to appear.
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Pattern Set Dialog Box [Function Level]

[Pattern Set]

[Outline]
This dialog box is used to set the pattern search mode and the search conditions as pattern settings for displaying
the <Pattern Window>.
A pattern refers to the processing interval (CPU run interval) from the occurrence of a given event (task switching,
interrupt occurrence, system call status, etc.) to the end of that event or the occurrence of a different event.
This dialog box can be opened with one of the following operations.
¢ From the menu bar in the <Analyze Window>, select [Browse (B)], then [Pattern Distribution (P)].

¢ In the <Analyze Window>, click the ils| button.

¢ In the <Analyze Window>, press the +, |E| keys in that order.
o From the menu bar in the <Pattern Window>, select [Browse (B)], then [Pattern Distribution (P)].

« In the <Pattern Windows, click the 1lli| button.
¢ Inthe <Pattern Window>, press the + |E| keys in that order.

[Window]

Figure 6-29 Pattern Set Dialog Box (Function Level)
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[Function]
This section describes the following.

(1) Description of each area
(2) Pattern search/calculation method

(1) Description of each area

(a) Pattern mode selection area
This area is used to select the pattern mode.
The pattern mode indicates the type of event used for the pattern start point (From:) to the end point (To:)
to be calculated in the <Pattern Window>.
Table 6-18 lists the various pattern modes.

Table 6-18 Pattern Modes (Function Level)

Pattern Mode Description
Function Call Mode using location where a function was called as start/end points.
Function Return Mode using location where a function was returned as start/end points.
Interrupt Mode using location where an interrupt occurred as start/end points.
Interrupt Return Mode using location where an interrupt handler was terminated as start/end points.
I/0 Access Mode using location where I/O was accessed as start/end points.

(b) Condition setting area
This area is used to set the pattern condition for the pattern mode for the pattern start/end points specified
in (a).
The contents displayed in this area differ according to the specified pattern mode.
The pattern conditions set for each item can either be directly input from the keyboard or selected from the
drop-down list.

¢ If “Function Call” is specified as the pattern mode
e Caller: Specify a caller function. If any function will do, specify “ANY”.

* Callee: Specify a callee function. If any function will do, specify “ANY”.

o If “Function Return” is specified as the pattern mode

e Caller: Specify the name of a function from which execution is to return. If any function will
do, specify “ANY”.
e (Callee: Specify the name of a function to which execution is to return. If any function will

do, specify “ANY”.

o If “Interrupt” is specified as the pattern mode
e Function:  Specify the name of a function/interrupt at the interrupt source.
If any function/interrupt will do, specify “ANY”.
e Interrupt:  Specify the name of an interrupt. If any interrupt will do, specify “ANY”.
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o |f “Interrupt Return” is specified as the pattern mode
e Interrupt:  Specify the name of an interrupt. If any interrupt will do, specify “ANY”.
e Function: Specify the name of a function/interrupt to which execution is to return from
an interrupt. If any function/interrupt will do, specify “ANY”.

o If “l/O Access” is specified as the pattern mode
e Function: Specify the name of a function/interrupt for I/O access. If any function/interrupt will
do, specify “ANY”.
* 1/O: Specify the name of an I/O to be accessed. If any I/O will do, specify “ANY”.
¢ Access: Specify the access status of the 1/0 (Read, Write, or Read/Write).

(2) Pattern search/calculation method
The specified pattern is searched/calculated and the <Pattern Window> is opened by performing the following
operation.

[Operation Method]

<1> Set the up cursor and the down cursor in the execution transition diagram in the interval for which the
pattern distribution status is to be calculated, in order to open this dialog box.

<2> Select the pattern mode to be used as the start point of the pattern to be calculated from the “From:”
item in this dialog box.

<3> Select the pattern mode to be used as the end point of the pattern to be calculated from the “To: item.

<4> In the search condition setting area, either input the pattern conditions for “From:” and “To:” directly
from the keyboard, or select them from the drop-down list.

<5> Click the button.

[Function Buttons]

Operation Target Button Function
Pattern Searches/calculates the specified pattern in the time interval set with the up cursor and
condition the down cursor in the execution transition diagram and opens the <Pattern Window>.

- Cancel | Closes this dialog box.
- Help Opens an explanation window for this dialog box.

[Error]
o If no pattern satisfying the set search conditions exists in the AZ trace data, the <Error> dialog box appears.
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Pattern Window [Function Level]

[Pattern Window]

[Outline]
The pattern set in the <Pattern Window> is searched in the time interval set with the up cursor and the down cursor
in the execution transition diagram, and the a histogram of the frequency of occurrence of this pattern is displayed in

this window.

A pattern refers to the processing interval (CPU run interval) from the occurrence of a given event (task switching,
interrupt occurrence, system call status, etc.) to the end of that event or the occurrence of a different event.
The execution time worst value and average value for various processes of the user program can be obtained from

this window.

This window can be opened with one of the following operations.

From the menu bar in the <Analyze Window>, select [Browse (B)], then [Pattern Distribution (P)], and perform
settings in the <Pattern Set> dialog box.
In the <Analyze Window>, click the illa| button and set the condition in the <Pattern Set> dialog box.

In the <Analyze Window>, press the +, |E| keys in that order and perform settings in the <Pattern Set>
dialog box.
From the menu in the CPU window, select [Jump (J)], then [Pattern Distribution (P)].

In the <CPU Windows, click the 1| button.
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[Window]

Figure 6-30 Pattern Window (Function Level)
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[Function]
This section describes the following items.

1) Description of each area

(1)

(2) Pattern distribution display method
(3) Pattern distribution viewing method
(4) Search from <Pattern Window>

(1) Description of each area

(a) Up cursor position time display
Displays the time when pattern distribution status calculation was started.
This is the relative time from the start of AZ trace data collection until the position of the up cursor in the
execution transition diagram. The unit is milliseconds (msec).
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()

(b)

(¢)

(d)

(e)

®

(9)

(h)

Down cursor position time display

Displays the time when pattern distribution status collection ended.

This is the relative time from the start of AZ trace data collection until the position of the down cursor in the
execution transition diagram. The unit is milliseconds (msec).

Up/down cursor position time display
Displays the time interval during which the pattern distribution status was calculated.
This is the time interval between the up cursor and the down cursor. The unit is milliseconds (msec).

Pattern setting condition display
Displays the pattern conditions set in the <Pattern Set> dialog box.

Average value display
Displays the average value for the set pattern execution time. The unit is milliseconds (msec).

Histogram split number display
Displays the histogram split number. The split number can be freely changed from 1 to 100 by clicking the
button on the right.

Processing time display area
Displays the time interval during which the set pattern was processed.

Pattern distribution display area
Displays in histogram form the processing time of the set pattern calculated during the time interval set with
the up cursor and the down cursor in the execution transition diagram.

Pattern distribution display method
Pattern distribution calculation is done during the time interval set with the up cursor and the down cursor in the

execution transition diagram.

[Operation Method)]

Re

<1> Set the up cursor and the down cursor in the execution transition diagram to define the interval for
which the pattern distribution status is to be calculated.

<2> From the menu bar in the <Analyze Window>, select [Browse (B)], then [Pattern Distribution (P)].

<3> In the <Pattern Set> dialog box that opens automatically, set the conditions of the pattern to be
calculated and displayed, and then click the button.

mark When the <Pattern Window> is open, moving the up cursor or the down cursor in the execution
transition diagram causes automatic update of the pattern distribution contents.
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(8) Search from <Pattern Window>
By using the function buttons in the <Pattern Window>, the pattern locations for which the execution time
interval is minimum/maximum (or ascending/descending order of time interval) are searched, and the search
results are displayed on an execution transition diagram.
The up temporary cursor moves to the start position of the searched pattern, and the down temporary cursor
moves to the end position.

[Function Buttons]

Operation Target Button Function

Opens the <File Select> dialog box. The previously saved <Pattern Window> contents are
read and displayed.

Opens the <File Select> dialog box. The display data currently displayed in the <Pattern
Window> is saved to a file.

Opens the <Pattern Set> dialog box.

Displays in the <Analyze Window> the location in the searched pattern where the
execution time interval is minimum.

Searches the location with the next smaller execution time interval compared to the
currently searched location.

Searches the location with the next larger execution time interval compared to the currently
searched location.

Displays in the <Analyze Window> the location in the searched pattern where the
execution time interval is maximum.

B & = &) 2] &
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[Menu Bar]

(1) [File (F)] menu

()

@)

Opens the file select dialog box <Open>. The file containing the previously
The default extension of the display file of this window is .azp.
Opens the file select dialog box <Open>. Saves the current display

information in this window to a display file, either as a new file or as a file with

The default extension of the display file for this window is .azp.

File (F) View (P)  Option (P) Operation (Q) Help (H)
Open (Q)...
Save As (A)...
Print (P)
Close (C)
Open (O)

saved window contents is read.
Save As (A)

a different name.
Print (P) This menu item is not supported in this version.
Close (C) Closes this window.

[View (V)] menu

File (F) View (P) | Option (P) Operation (Q) Help (H)

Split(+) (1)

Split(-) (D)
Split(+) (1) Increases histogram split number by 1.
Split(-) (D) Decreases histogram split number by 1.

[Option (P)] menu

File (F)

View (P)

Option (P)

Operation (Q) Help (H)

Pattern Set (S)

Pattern Set (S)...

Opens the trace-level <Pattern Set> dialog box of this window.
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(4) [Operation (O)] menu

File (F) View (P)

Option (P)

Operation (0) Help (H)

Active (A)
Hold (H)
Search (Minimum) (N)

Search (Maximum) (X)

Search (Ascending Order) (F)

Search (Descending Order) (B)

(5) [Help (H)] menu

148

JActive (A)
Hold (H)

Search (Minimum) (N)
Search (Maximum) (X)
Search (Ascending) (F)
Search (Descending) (B)

Switches this window from hold status to active status.

Switches this window from active status to hold status.

Displays the location with the minimum execution time in the calculated
pattern.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end point of the searched pattern.

This item has the same operation as the @ button.

Displays the location with the maximum execution time in the calculated
pattern.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end point of the searched pattern.

This item has the same operation as the button.

Searches the pattern with the next longer execution time compared to the
currently searched pattern after the [Search (Minimum) (N)] item is selected
or the @ button is clicked.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end position of the searched pattern.

This item has the same operation as the button.

Searches the pattern with the next shorter execution time compared to the
currently searched pattern after the [Search (Minimum) (N)] item is selected
or the button is clicked.

The up temporary cursor moves to the start position and the down temporary
cursor moves to the end position of the searched pattern.

This item has the same operation as the E button.

File (F) View (P)

Option (P)

Operation (0) Help (H)

Window Help (W)
Topic Search (H)

Window Help (W)

Topic Search (H)

Displays the help topics for this window.
Displays the help <Topic Search> dialog box of the AZ850.
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[Caution]
o The <Pattern Window> closes when the <Analyze Window> is closed.

[Error]
e When an active <Pattern Window> already exists, trying to make a window in the hold status active causes an
<Error> dialog box to appear.
o If a split number over 100 is specified, a warning sound is emitted.
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Trace View Window [Function Level]
[Trace View Window]

[Outline]
This window displays the AZ trace data displayed as an execution transition diagram.
More detailed AZ trace data can be viewed by opening the <Trace View Window> from the <Analyze Window>.
This window can be opened with one of the following operations.
¢ From the main menu in the <Analyze Window>, select [Browse (B)], then [Trace View (T)].

¢ In the <Analyze Window>, click the Ec'». button.

¢ Inthe <Analyze Window>, press the + , keys in that order.
[Window]

Figure 6-31 Trace View Window (Function Level)

(a) (b) () (d) () (f)

Wiindows

Wiew Opefation Help

TimE Fromiddress Tolddfess Functid EvEnt ort
0.ooz20 Qof££000 _ilnit_port I-0 Write PO -
n.oozz nooo0bkoa 0oo003ce _main Ret
0.0023 000003ce oooon3td _Process Call
0.ooza gooon3fs gooonzan _start_intwvltimer Call
0.0o037 Qofffadz _=start_intvltimer I-0 Write THC4
0.0039 oofffagz _=tart_intvltimer I-0 Write CH4
0.0040 oofffilna _=tart_intvltimer I-0 Write P11IC1
0.0041 ooooozdo oooo03fc _process Ret
0.0042 noonon3fo 00000bed _ICWC_MAIN Call
0.oos2 gooonco2 Qooo0nc34 _CWC_SELF Call

|| IEI .IDDED 00000czds goo0n0c=34 _CWC_SELF Call -
4 ]

(a) Time display area
(b) FromAddress display area
(c) ToTask display area

[Function]

This section describes the following items.

(1
(2
(3
(4

T T = ~—

150

Description of each area
AZ trace data display method
AZ trace viewing method
AZ trace data search method

(d) Function display area

(e) Eventdisplay area

(f) Port display area
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(1) Description of each area

(a) Time display area
Displays the relative time from the AZ trace start time. The unit is milliseconds (msec).

(b) FromAddress display area
Displays the execution address or I/O access address at the branch source.

(c) ToAddress display area
Displays the execution address at the branch destination.

(d) Function display area
Displays an execution function name.

(d) Event display area
Displays the type of trace data event.
The types of events that can be displayed are as follows.

e Call

Means the start of function call.
o Ret

Means the end of function return.
e Int

Means the start of interrupt servicing.
e Reti

Means the end of interrupt servicing.
e /O Read

Means 1/O input.
e /O Write

Means I/O output.

(e) Port area
Displays the subject I/O name if “I/O Read” or “I/O Write” is displayed in the Event field.

(2) AZ trace data display method
AZ trace data is displayed from the location specified in the execution transition diagram.

[Operation Method]
<1> Indicate the AZ trace data display start position.
If the up temporary cursor is displayed in the execution transition diagram, it becomes the display
start position, and if it is not displayed, the beginning of the trace data becomes the display start
position.
<2> From the menu bar on the <Analyze Window>, select [Browse (B)], then [Trace View (T)], to open this
window.

Remark When the <Trace View Window> is open, moving the up temporary cursor in the execution
transition diagram causes the AZ trace data display position to move automatically.
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(3) AZ trace data viewing method
Figure 6-32 describes how to read the AZ trace data.

Figure 6-32 AZ Trace Data Viewing Method (Function Level)

(a)

Wiews WMindowe
File Edit %iew Operation Help
Tine Fromiddress Tolddress Function Event Port
0.o020 Qof££000 _init_port I-0 Write PO -
n.opzz Qooo0boa nooo03ce _main Ret
o.oo23 aono03ce nooooozf4 _process Call
n.o0z28 nooonafa nooon2an =tart_intvltimer Call
0.0o0a7 oofffadz =tart intwvltimer I-0 Write THC4
0.003s O0f£f£asz2 _=tart_intwltimer I.0 Write - CH4
0.0oo04o0 Qofffiloa _=tart_intwltimer I.-0 Write FP11IC1
0.0041 gooooz2dn gooon3fc _process Fet
n.oo4z2 nooon3fe no00Nbe4d _ICWC_MATH Call
n.oos2 nooonczoz ooooncz34 _CWC_SELF Call
L] IEI .IEIDE-D 00000cdc QoooNcz34 _CYC_SELF Call bl
4 »

(4)

152

(a) The function “-start-intvitime” is called at address 0x03f8 after the system has been started (0.0028 ms).
(b) The function “_start_intvtimer” executes 1/O output to “TMC4” at address 0xfff342 after the system has
been started (0.0037 ms).

AZ trace data search method
When opened from the menu bar in this window, search using execution task/interrupt name, event type,

system call arguments, etc., as conditions can be performed from the <Trace Search> dialog box.
For details about the search method, refer to the <Trace Search> dialog box section.

[Operation Method)]

<1>

<2>

<3>

<4>

From the menu bar in this window, select [View (V)], then [Search (S)].
Set the search conditions in the <Trace Search> dialog box that is automatically opened.

SearchiFore] |

The search in the new trace time direction is started by clicking the button in the

<Trace Search> dialog box, and the trace search in the old trace time direction is started by clicking

the SearchiBack]| utton.

Update the AZ trace data display position with the search location as the beginning.
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Opens the <File Select> dialog box. Saves the display information of the
current window to a display file, either as a new file or as a file with a different

The default extension of the display file for this window is .azt.

[Menu Bar]
(1) [File (F)] menu
File (F) Edit (E)  View (V) Operation (O) Help (H)
Open (Q) ...
Save As (A) ...
Print (P)
Close (C)
Open (O) This menu item is not supported in this version.
Save As (A)
name.
Print (P) This menu item is not supported in this version.
Close (C) Closes this window.
(2) [Edit (E)] menu
File (F) Edit (E) |View (V) Operation (O) Help (H)
Copy (C)
Copy (C) This menu item is not supported in this version.

@)

[View (V)] menu

File (F) Edit (E) View (V) | Operation (O) Help (H)
Search (S) ...
Time (T) > 3\
From Address (A) P
To Address (O) P
»——————/Show (S)
Function (E) >
Hide (1)
Event (E) |
Port (P) > J
Search (S) Opens the <Trace Search> dialog box.
Time (T) Specifies Show/Hide for the “Time” item.

From Address (A)

To Address (O)

Function (F)

Select either Show (S) or Hide (l) from the sub-menu.
Specifies Show/Hide for the “From Address” item.
Select either Show (S) or Hide (l) from the sub-menu.
Specifies Show/Hide for the “To Address” item.

Select either Show (S) or Hide (l) from the sub-menu.
Specifies Show/Hide for the “Function (F)” item.
Select either Shows (S) or Hide (I) from the sub-menu.
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Event (E) Specifies Show/Hide for the “Event” item.
Select either Show (S) or Hide (I) from the sub-menu.
Port (P) Specifies Show/Hide for the “I/O Port” item.

Select either Show (S) or Hide (I) from the sub-menu.

(4) [Operation (O)] menu

File (F) Edit (E) View (V) | Operation (O) Help (H)
V Active (A)
Hold (H)
Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

(5) [Help (H)] menu

File (F) Edit ()  View (V) |Operation (Q) Help (H)

Window Help (W)

Topic Search (H)

Window Help (W) Displays the help topics for this window.
Topic Search (H) Displays the help <Topic Search> of the AZ850.
[Caution]

e This window closes when the <Analyze Window> is closed.
[Error]

e If an active <Trace View Window> exists, making a window in the hold status active causes the <Error> dialog
box to appear.
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Trace Search Dialog Box [Function Level]

[Trace Search]

[Outline]
This dialog box is used to set search conditions used for searching AZ trace data in the <Trace View Window>.

Execution task name/interrupt name, event type, system call argument, etc., can be set as the search condition.

This dialog box can be opened with one of the following operations.
e In the menu bar in the <Trace View Window>, select [View (V)], then [Search (S)].
¢ Inthe <Trace View Window>, press the +, keys in that order.

[Window]
Figure 6-33 Trace Search Dialog Box (Function Level)
v Trace Search
Search data of A2 tracel /\
Search(Fore] |
I f(nain -
SearchiBack] |
¥ Ewent Call
Cancel |
1]
I J Help |
(a) Search item setting area (b) Search condition setting area
[Function]

This section describes the following items.

(1) Description of each area
(2) Search method

(1) Description of each area

(a) Search item setting area
This area is used to specify the trace data search items in the <Trace View Windows>.

Function Select this to perform search by function name/interrupt name.
Event Select this to perform search by event type.
Port Select this to perform search by I/O port name.
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(b) Search condition setting area
This area is used to specify search conditions for each search item.
The drop-down list displays the function names/interrupt names, event types, and I/O port names that exist
in the collected AZ trace data.

(2) Search method

[Operation Method]
<1> Inthe search item setting area, select the item to be searched.
Multiple items can be selected.
<2> In the search item setting area, either input the search condition directly from the keyboard, or select it
from the drop-down list.

<3> Click the ==archlFore] | b ton or the S&archiBackl| b ton.

The search is performed as follows.

o 1f _=eachiFarel | pytton is clicked
Locations that match the set search condition are searched in the new trace time direction, and the
<Trace View Window> is displayed with the search location as the beginning.

o If 5Ec""3h[9c"'3‘<]| button is clicked
Locations that match the set search condition are searched in the old trace time direction, and the <Trace
View Window> is displayed with the search location as the beginning.

A trace condition setting example in the <Trace Search> dialog box is shown below.

Figure 6-34 When Searching Location Where Function “_main” Was Executed

¥ Function I_main j
[T Event Ica" j
[ Far ||:~M|:| =]

Figure 6-35 When Searching Location Where Function “_main” Was Called

¥ Function I_main R
¥ Ewent IEaII j
I Port [Pr0 =
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Figure 6-36 When Searching Location Where Function “_main” Executes I/O Output to “PM0”

V¥ Function I_maln j
W Event [1/0 e |
V¥ Pt |PrO =
[Function Buttons]
Operation Target Button Function

Search condition SearchlFare] | Locations that match the set search condition are searched in the new trace time
direction, and the <Trace View Window> is displayed with the search location as the
beginning.

Search condition Search(Back] Locations that match the set search condition are searched in the old trace time
direction, and the <Trace View Window> is displayed with the search location as the
beginning.

- Carcel | Closes this dialog box.
- Help | Opens an explanation window for this dialog box.

[Error]
o If no location that matches the set search condition exists in the AZ trace data, a warning sound is emitted.

e A warning sound is emitted when the _=&archiFare] | button or the ==archlBackll ption is pressed without any

item selected in the search item setting area.
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Call Graph Window [Function Level]

[Call Graph Window]

[Outline]

This window displays a diagram indicating the relationship between caller functions and callee functions in a zone
between the up cursor and down cursor on the execution transition diagram in the function-level <Call Graph

Windows>.

This window can be used to visually monitor the relationship between each function (parent function, source

function, and child function).

This window can be opened as follows:

e Select [Browse (B)] — [Call Graph (G)] in the function-level <Analyze Window>.

e Press the + , keys in that order in the function-level <Analyze Window>.

¢ Click the Iél button in the function-level <Analyze Window>.

e Select [Jump (J)] — [Call Graph (G)] in the function-level <CPU Window>.

e Pressthe + , and |G| keys in that order in the function-level <Analyze Window>.
o Click the 2 button in the function-level <CPU Window>.

[Window]
Figure 6-37 Call Graph Window (Function Level)
Function search combo box Scale change box Call graph display area
v AZ-FiCall Graph Window
File “iew Operatiofp Jump Help
==
__pIOCEess _Initialize
_resel_port _SEARCH
o
[Function]

This section describes the following items.

(1) Description of each area
(2) Searching method
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(1) Description of each area

(a)

(b)

(c)

Function search combo box

This box is used to specify the function name/interrupt name to be searched when searching a
function/interrupt on the call graph. Searching is started as soon as the function name/interrupt name to be
searched has been selected from the drop-down list, and the specified function/interrupt is displayed in
reverse video.

Scale change button
This button reduces the relational diagram in the window in a range of 1/1 to 1/8. If a value exceeding this
range is specified, a warning sound is issued.

Call graph display area

This area displays a diagram indicating the relationship between caller functions and callee functions in a
zone between the up cursor and down cursor on the function-level execution transition diagram.

By double-clicking the specified function name/interrupt name, the <Function Detail Information> dialog box
can be opened. This area can be displayed in two “display modes”.

(2) Display modes of call graph
The call graph can be displayed in the following two modes:

(a)

Standard mode

In this mode, function call relationships that have emerged in a specified range are displayed. As shown in
Figure 6-38, one function (box) is displayed only once, and the relationship between functions is displayed
by lines connecting each other. This mode is used to check call relationships in a wide range.

Figure 6-38 Standard Mode (Function Level)
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(b) Total mode
In this mode, function call relationships that have appeared in a specified range as displayed. As shown in
Figure 6-39, one function (box) is displayed as many times as it has been executed. This mode is used to
check relationships of function calls as they have been executed.

Figure 6-39 Total Mode (Function Level)

¢ “Recursive function” is displayed in a line that goes around the function name (in the above figure,
“_Func8” is a recursive function).

¢ If a function/interrupt is specified by the mouse, the <Source Text Window>, <Disassemble Window> or
<Memory Window> corresponding to the specified function/interrupt can be opened by selecting the
[Jump (J)] menu in this window.

e By double-clicking any function/interrupt with the mouse, the <Function Detail Information> dialog box
that is used to check the detailed information on the “parent function”, “source function”, or “child
function” of the specified function/interrupt can be opened.

¢ Functions/interrupts can be searched in the <Function Search> dialog box that is opened by selecting
[View (V)] — [Search (S)] on the menu bar in this window.

[Function Buttons]

Operation Target Button Function

Opens the <File Select> dialog box. Reads and displays the display data of the <Call
Graph Window> previously saved.

Opens the <File Select> dialog box. Saves the display data currently displayed on the
<Call Graph Window> to a file.

Changes the display mode to the standard mode.

Changes the display mode to the total mode.

Opens the <Function Search> dialog box.

Opens the <Function Detail Information> dialog box.

b | 0] 2|4 &) (D) %

Object Opens the <Source Text Window> corresponding to the specified object. If an active
<Source Text Window> is already being displayed, its contents are updated.

Object AE Opens the <Disassemble Window> corresponding to the specified object. If an active
<Disassemble Window> is already being displayed, its contents are updated.

Object ;ml Opens the <Memory Window> corresponding to the specified object. If an active

<Memory Window> is already being displayed, its contents are updated.
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[Menu Bar]

(1) [File (F)] menu

)

File (F) View (V)  Operation (Q) Jump (J) Help (H)
Open (Q) ...
Save As (A) ...
Print (P) ...
Close (C) ...
Open (O) Opens the <File Select> dialog box and reads the previously saved display
file of this window.
The default extension of the display file of this window is .azc.
Save As (A) Opens the <File Select> dialog box and saves the current display information
of this window to a new file, or by changing the file name.
The default extension of the display file of this window is .azc.
Print (P) Not supported by this version.
Close (C) Closes this window.
[View (V)] menu
File (F) View (V) | Operation (O) Jump (J) Help (H)
View Mode > | ™ [ standard Mode
Small Expand Mode
Large
Search...
Function Info...
View Mode Specifies the view mode of the call graph (standard mode or total mode).
Performs the same operation as clicking the EI button.
Small Reduces the displayed call graph. Performs the same operation as using the
scale change button.
Large Expands the displayed call graph. Performs the same operation as using the
scale change button.
Search... Opens the <Function Search> dialog box. Performs the same operation as

Function Info...

clicking the ﬂl button.

Opens the <Function Detail Information> dialog box. Performs the same
operation as clicking the E]l button.
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(3) [Operation (O)] menu

File (F) View (V) | Operation (Q) Jump (J) Help (H)
JActive (A)
Hold (H)
Active (A) Switches this window from hold status to active status.
Hold (H) Switches this window from active status to hold status.

(4) [Jump (J)] menu

File (F) View (V)  Operation (Q) Jump (J) Help (H)

Source Text...

Assemble...
Memory...

Source Text... Opens the <Source Text Window> corresponding to the specified object. If
an active <Source Text Window> is already being displayed, its contents are
updated.

This item has the same operation as the .3'E| button.

Assemble... Opens the <Disassemble Window> corresponding to the specified object. If
an active <Disassemble Window> is already being displayed, its contents are
updated.

This item has the same operation as the it button.

Memory... Opens the <Memory Window> corresponding to the specified object. If an
active <Memory Window> is already being displayed, its contents are
updated.

This item has the same operation as the ﬂ button.
(5) [Help (H)] menu

File (F) View (P)  Operation (Q) Jump (J) Help (H)

Window Help (W)

Topic Search (H)

Window Help (W) Displays the help topic for this window.
Topic Search (H) Displays the help <Topic Search > dialog box of the AZ850.
[Caution]

e This window is closed when the function-level <Analyze Window> is closed.

162 User's Manual U14410EJ4VOUM



CHAPTER 6 WINDOW REFERENCE

Function Search Dialog Box [Function Level]

[Function Search]

[Outline]
This dialog box is used to search a function/interrupt name in the <Call Graph Window>.
This dialog box can be opened as follows:
o Select [View (V)] — [Search (S)] in the function-level <Call Graph Window>.
e Click the @ button in the function-level <Call Graph Window>.
e Press the + , and keys, in that order, in the function-level <Call Graph Window>.

[Window]
Figure 6-40 Function Search Dialog Box (Function Level)
v Function Search
SearchlFaore] |
Function. I_main j Search[Back]l
Clogze
[T Match Case —l
\ Help |
Case sensitivity check box Search condition setting area
[Function]

This section describes the following items.

(1) Description of each area
(2) Searching method

(1) Description of each area

(a) Search condition setting area
This area is used to set the function/interrupt name to be searched.
The function/interrupt name can be directly input from the keyboard or selected from the drop-down list.
On the drop-down list, all the function/interrupt names that exist on the call graph are displayed.

(b) Case sensitivity check box

This check box is used to specify whether the uppercase and lowercase characters are distinguished when

a function/interrupt name is searched.
By checking this box, the uppercase and lowercase characters are distinguished.
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[Function Buttons]

Operation Target Button Function
Search Search(Fare] Searches the location that matches the specified “search condition” from the location of
condition the up cursor or up temporary cursor on the execution transition diagram, in the time

axis direction. The up temporary cursor on the execution transition diagram moves the
position of the search result.

Search Search(B ack] Searches the location that matches the specified “search condition” from the location of
condition the up cursor or up temporary cursor on the execution transition diagram, in the
direction opposite to the time axis direction. The up temporary cursor on the execution
transition diagram moves the position of the search result.
- Cloze Closes this dialog box.
- Help Opens an explanation window for this dialog box.
[Error]

o If the specified function/interrupt name does not exist on the call graph, a warning sound is issued.

o |f a button is clicked when the function to be searched does not exist after the function is displayed in reverse
video, or if a button is clicked when the function to be searched does not exist before the function displayed in
reverse video, a warning sound is issued.
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Function Detail Information Dialog Box [Function Level]

[Function Detail Information]

[Outline]

This dialog box displays detailed information on the parent function, source function, and child function displayed in

the <Call Graph Window>.

This dialog box can be opened as follows:
o Select [View (V)] — [Function Detail Information (I)] in the function-level <Call Graph Window>.
o Click the IEl button in the function-level <Call Graph Window>.
e Pressthe + , and |I| keys in that order in the function-level <Call Graph Window>.

[Window]

Figure 6-41 Function Detail Information Dialog Box (Function Level)

v Function Detail Information

Parent Funchions Close |
Parent function 100, 0 0. 2136m= 1ot Func1
information display —p Help |
area
Self Furﬁ;tinn
Func? \51 _
S functi B3\ 0.213Km= Gross tine
ource function 2 0% 0.0063ns : Net time
information display —————p 1ot C Count
area Nbvte © Stack
Child Functions
) . a0 .75 0.1257mn= . Func3
Child function a9 7 0 081l6n= - Funcd
information display ———+—Pp»
area
[Function]

This section describes the following items.

(1) Description of each area

(1) Description of each area

(a) Parent function information display area
This area displays detailed information of a parent function, such as the function name, time, percentage,

and the number of times of execution.
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(b) Source function information display area
This area displays detailed information such as execution time including or excluding that of the child
function of the source function, the number of times the source function has been called, time, percentage,
and stack size.

(c) Child function information display area
This area displays the detailed information of a child function, such as the time, percentage, and the
number of times of execution.

[Function Buttons]

Operation Target

Function

Closes this dialog box.

=
=

Opens an explanation window for this dialog box.

[Error]

e If a function name on the list of the parent function information display area or child function information display
area is double-clicked, the <Function Information> dialog box of the specified function as the source function is

displayed.

¢ This dialog box is closed when the <Call Graph Window> is closed.
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This appendix describes the basic procedure for debugging using the AZ850.

(1

()

@)

4)

®)

(6)

Debugger startup
Start the debugger to be used.

AZ850 startup

Start the AZ850 and open the <AZ850> main window.

At this time, check if <<Connected>> is displayed in the status display area. If it is, the connection with the
debugger was successful.

Load module download

Download a load module prepared for the AZ850 to the debugger.

Check if <<RX+AZ Loaded>> is displayed on the status bar in the <AZ850> main window in the case of the
soft trace form, or if <<RX Loaded>> is displayed in the case of the hardware trace form.

Settings in <AZ Option> dialog box
Open the <AZ Option> dialog box, and set the following options in this dialog box.
o Address mask specification
Specify the upper limit value of the physical address space on the chip in the <Address Mask> field.
e Real-time OS type selection
Select the real-time OS type embedded in the user program with <<RTOS Select>>.
e Trace form selection
Select the trace form to be used with <<Trace Form>>.
e Trace buffer type selection and trace buffer area setting
If the software trace form has been selected as the trace form, after selecting the type of trace buffer to be
used with <<Soft Form Buffer Type>>, set its area with <<Soft Form Buffer Region>>.
e Trace level selection
Select the trace level of the AZ trace data to be collected with <<Trace Level>>.
In this version, only “Task Level” can be selected as the task level. Download a load module prepared for
the AZ850 to the debugger.

AZ trace mode switching
Set the AZ850 trace function to “AZ Trace ON” to enable it.

Caution Do not perform the AZ Trace ON setting before downloading of the load module (loading of
the real-time OS information) has been completed.

User program execution

Execute the user program on the debugger.

The trace data for the AZ850 starts being collected into the trace buffer along with the user program
execution.
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@

®)

()

User program stop
Stop the user program on the debugger (if a break point has been set, wait until the break).
The AZ850 trace data collection stops at the same time as the user program execution.

Trace data upload
Convert the trace data collected in the trace buffer to AZ trace data through uploading.

Check using <Analyze Window>
Open the <Analyze Window>, and check the collected AZ trace data with execution transition diagrams for
individual tasks.

e To display execution transition diagram...
From the menu bar in the <AZ850> main window, select [Browse (B)], [Analyze (2)], [Task Level (T)] or

click the button on the tool bar.

e To check the operation of an object...
Check the operation of the specified object using the Simple search button displayed by clicking the object
name.

e To check the task/interrupt transition status...
From the <Pattern Search> dialog box displayed from this window, search the switching points of specific
task, interrupt occurrence locations, the occurrence locations of specific system calls, etc.
— The search results are displayed on the execution transition diagram.

e To analyze the task/interrupt processing time...
Search/analyze the pattern (specific processing) set in the <Pattern Set> dialog box opened from this
dialog box.
— The search results are displayed in the execution transition diagram.
— The distribution status caused by the set pattern processing time is displayed in the <Pattern Window>.

(10) Check using <CPU Window>

168

Check the CPU use status in the defined interval from the <CPU Window>.

e To display the CPU utilization rate
In the execution transition diagram, set the up cursor and the down cursor in the interval for which the CPU
utilization rate is to be collected.
The CPU utilization rate is collected for the time interval delimited by the up cursor and the down cursor.
After setting these cursors, open the <CPU Window>.

Remark If the <CPU Window> is active, moving the up cursor or the down cursor in the task level execution
transition diagram causes automatic update of the CPU percentages.
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(11) Check using <Pattern Window>
Check the execution time distribution status for the specified pattern from the <Pattern Windows>.

e To display pattern distributions...
[Pattern Display Method]

<1> In the <Analyze Window>, set the up cursor and the down cursor in the interval for which the
pattern distribution status is to be collected.

<2> From the menu bar in the <Analyze Window>, select [Browse (B)], [Pattern Distribution (P)], or
click the illls] button on the tool bar.

<3> In the <Pattern Set> dialog box that opens automatically, set the conditions of the pattern to be
calculated and displayed, and then click the button.

[Pattern display method from <CPU Window>]
<1> In the <Analyze Window>, define the interval for which the pattern distribution status is to be
calculated by setting the up cursor and the down cursor.
<2> In the <CPU Window>, after selecting an object in the list, select [Jump (J)], [Pattern Distribution

(P)] from the menu bar, or click the all: button on the tool bar.

The pattern distribution displayed using this method is data calculated in the processing interval of the
specified object (mode in which switching of the specified object is used as the start/end point).

Remark When the <Pattern Window> is active, moving the up cursor or the down cursor in the task level
execution transition diagram causes automatic update of the pattern distribution contents.

(12) Check using <Trace View Window>
Check in detail the collected AZ trace data using the <Trace View Window>.

e To display AZ trace data...
In the execution transition diagram, move the up temporary cursor to the desired position.
If the up temporary cursor is not displayed, the first trace data becomes the display start position.

After setting the cursor, open the <Trace View Window>.

Remark If the <Trace View Window> is active, moving the up cursor in the task level execution transition
diagram causes automatic update of the AZ trace data.

Repeat the steps from step (6) as required to continue debugging.

Remark If the soft trace form is used, the contents of the trace buffer are cleared by resetting AZ Trace ON.
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The error messages of the AZ850 are described using the following format.

Error No. Error Message
User handling
1000 Not enough memory.
The memory in the machine is insufficient.
After closing unneeded windows, perform the operation again.
1001 Internal error.
An error that could not be anticipated has occurred.
Perform the operation again from the beginning.
1010 Can’t change to active mode.
Since an active window already exists, the status of the window cannot be changed to active. Either change
the status of the active window to hold or close the active window before making the desired window active.
1020 lllegal file name.
An incorrect character(s) or character length, or an illegal format, was used in the file name.
Check the file name and then perform the operation again.
1021 Not exist file.
The specified file name does not exist.
Specify the correct file name.
1022 Can’t write file.
Either there is not sufficient free disk space or the specified file is a read-only file, so that it cannot be written
to. Specify a file in a separate disk, or a file that is not read-only.
1023 lllegal file format.
The file cannot be read because its format is incorrect.
Check if it is an AZ file or not.
1030 Not exist Function Information.
No function information is included in the load module.
Append the -g and -Xaz options and create the load module again.
1040 Nesting of function is too deep.
The number of functions or nests (5000) that can be analyzed in the AZ850 has been exceeded or the AZ850
may not be able to detect a restore from an interrupt because the “option_az_info_ri” code has not been
inserted in the program, and therefore the AZ850 judges that the interrupt is nested.
Reduce the number of functions to be traced in the Measurement Select dialog box to reduce the number of
nested functions, or confirm that the “option_az_info_ri” code that creates restore data from an interrupt is
correctly inserted.
1100 Not implement AZ interface.
Connection with the debugger is not possible because the AZ interface is not mounted on the debugger side.
Check whether the debugger supports TIP.
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1110 Can’t switch trace mode.
An error occurred during AZ trace ON/OFF switching. The address mask value may not be correct or
communication between the debugger and the AZ850 may have failed.
Check that the address mask value is set correctly in the <AZ Option> dialog box. Otherwise restart.
1118 Not specified trace buffer region.
AZ Trace ON was set without a trace buffer area being specified.
In the <AZ Option> dialog box, specify the trace buffer area, and then set AZ Trace ON.
1120 Can’t upload.
An error occurred during trace data uploading. The trace memory area settings may be incorrect.
Check if correct addresses have been specified as the trace buffer area in the <AZ Option> dialog box.
1121 Not trace data.
There is no trace data in the executed data.
Execute the user program in the AZ trace mode and upload the trace data again.
1122 lllegal trace data.
The time lag in the trace data may be incorrect.
Check if the user own coding block is correctly coded.
1128 Not include task level trace data.
Task-level trace data was not included in the collected trace data. Check if the task level has been selected in
the <AZ Option> dialog box, or check the transition diagram in the <Analyze Window (function level)>.
1129 Not include func level trace data.
The collected trace data did not contain function-level trace data.
Check if the function level has been selected in the <AZ Option> dialog box, or check the transition diagram in
the <Analyze Window (task level)>.
1130 Not Download Program.
An attempt was made to set AZ Trace ON before downloading the program.
Set AZ Trace ON after downloading the program.
1200 Not select trace level.
No trace level has been specified in the <AZ Option> dialog box.
Specify either one or both of Task Level / Func. Level in the <AZ Option> dialog box.
1210 lllegal trace buffer address.
The address range specified for trace buffer area specification in the <AZ Option> dialog box is incorrect.
Specify a correct address range for trace buffer area specification in the <AZ Option> dialog box.
1220 The address mask is illegal.
An illegal value that cannot be handled as a mask value was input for the address mask specification in the
<AZ Option> dialog box.
Specify a hexadecimal number for the mask value in the <AZ Option> dialog box.
1300 No measurement select object.
No trace target has been specified in the Measurement Target Select dialog box.
Specify a trace target in the <Measurement Target Select> dialog box.
1400 Not exist pattern.

The specified pattern does not exist in the trace data between the up cursor and the down cursor.

Expand the interval between the up cursor and the down cursor, and perform the operation again. If this error

occurs even with the maximum interval, the specified pattern does not exist in the trace data.
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1500 Program running.
Communication between the debugger and the AZ850 may have failed.
Activate the debugger and the AZ850.

1700 The specified file has an invalid RX type.

An attempt was made to read an AZ file whose RX differs from the RX specified in the <AZ Option> dialog box.
Check if an appropriate RX is specified in the <AZ Option> dialog box.

172
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APPENDIX D REVISION HISTORY

Revisions up to this edition are shown below. The “Chapter” column indicates the chapter in each edition to which
the revision was applied.

Edition Description Chapter
2nd Newly created -
3rd Change of operating environment CHAPTER 1 OUTLINE
Addition of CPU type specification area CHAPTER 3 OPERATION METHOD
Addition of description on window reference CHAPTER 6 WINDOW REFERENCE
4th Change of operating environment CHAPTER 1 OUTLINE

Modification of installation and uninstallation procedures CHAPTER 2 INSTALLATION
Change of name of file for AZ monitor creation

Modification and addition of screen diagram and CHAPTER 3 OPERATION METHOD
description for each window and dialog box

Modification of description on each window and dialog box | CHAPTER 6 WINDOW REFERENCE

Addition, deletion and modification of error messages APPENDIX B ERROR MESSAGE LIST
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