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Introduction
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Introduction

At the time of publication of this application note, the document sim_G4plus v0.8 Cycle-Accurate Simulator User’s
Guide was available. However, the Genesi Pegasos Il computers were shipped with v0.7 of the simulator. This
document addresses only version v0.7, while later documentation will be included in any simulator package
available from the PowerPC™ processors page at the Freescale web site. For further instructions see Section 9,
“References.”

Because the cycle-accurate sim_G4plus has multiple uses in software performance analysis, it is suggested that the
reader also consult the sim_G4plus v0.7 Cycle-Accurate Simulator User’s Guide, which is supplied in the directory,
/home/guest/fae-training-04/sim_G4plus_v0 7 1 linux_ppc/doc.

An overview of the sections included in this application note follows:

Section 2, “Terminology,” defines the terminology used in this application note.
Section 3, “Directory Layout,” describes the organization and contents of the directory.
Section 4, “Compile, Simulate, and View Results,” gives the instructions for generating the pipeline output.

Section 6, “Compile,” describes the markers used to generate the pipeline output and the compiler static flag
necessary to use the simulator.

Section 7, “Run the Simulator,” describes the options available and the commands used to generate the
pipeline information.

Section 8, “View Pipeline,” describes the pipeline viewer display.

Section 9, “References,” lists the reference material used in preparing this application note and the other
application notes in this series.

Section 10, “Document Revision History,” describes the history of this application note.

This paper will explore the execution and results of the following commands:

Preparation

Swhich sim HAplus

$od fMfas-traning-OUsim Hplus vO 7 1 linux ppd/exanples
S$Sless runexanple acca  exenodesh

S$Sless forloop lptrace.c

1. Conpile source code
$Sgcee -o forloop lptrace forloop_|lptrace.c -static
S$file forloop lptrace

2 Runsinulator
$Ssim HAplus -ap forloop.pipeocut forloop lptrace =forloop.stats
$less forloop.stats

3 Mewpipdine

$Ssim HAplus vp -h

$Ssim HAplus vp forl ocop. pipeout &

$../birvspftool s/tkvp ../fimts/Isufirt forl cop. pipeout &
$ .. /birvspftool s/tkvp ../fmts/bpu.firt forloop. pipeout &

The user is assumed to be logged in as guest with password guest, and all the examples discussed in this paper
are in the directory, /nhome/guest/fae-training-04/sim_G4plus_v0_7_1_linux_ppc/examples.
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The sim_G4plus is characterized as follows:
» Itis cycle-accurate; hardware is simulated at a cycle-by-cycle granularity.
» Itisan execution-driven timing simulator of the MPC7447A. That is, simulation is driven by an executable

program.

» Itis useful for the following purposes:

— application tuning

— library development and tuning

— compiler optimization

2 Terminology

The following terms are used in this document:

oS Operating system including dynamic libraries

Linux OS Linux operating system

GNU GNU’s not Unix (a recursive acronym)

gcc GNU compiler collection

Simulation Using software to simulate the PowerPC hardware behavior

3 Directory Layout

Terminology

This paper corresponds to the files in the /nome/guest/fae-training-04/sim_G4plus_v0_7 1 linux_ppc directory

shown in Figure 1.

~ffae-training-04/sim G4pus VO 7 1 linux_ppc

bin doc eanpes fimts tods
sim GAplus sim_GAplus.pdf Isu.frrt, bpu.frrt
iming simul. ide : (detailed pipeline
{timng s : ator) (user guide pd) : B
sim Aplus vp runexanpl e_a:od' |_exenmode.sh
(pipeline viener) (exanple soipt)
: forl oog;_l ptrace.c
spftodlsitkvp
(detailed p'pevievxer)‘ (source Cprogram)

Figure 1. Directory Structure

The bin directory contains the two executables:
» sim_G4plus is the simulator executable
» sim_G4plus_vp is the pipeline viewer
» spftools/tkvp is a directory containing the detailed pipeline viewer, tkvp

The doc directory contains the user guide in PDF format.
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Compile, Simulate, and View Results

The examples directory contains an example that will be discussed in this paper:
» runexample_accel_exemode.sh is a shell script to compile, run the simulator, and view the pipeline
» forloop_Iptrace.c is a C program to simulate

The fmts directory contains several format files that are used by the spftools pipeline viewers, sim_G4plus_vp or
tkvp, to format the display of the pipeline output:

*  bpu.fmt, for the branch processing unit.

e |su.fmt, for the load store unit

» scoreboards.fmt, for register scoreboards

o fet.fmt, for the fetch unit.

» mss.fmt, for the memory sub-system.

» snapshot.def, for the overall pipeline view

» shortsnapshot.def, for a shorter width overall pipeline view

» snapshot_no_vmx.def, for a shorter width overall pipeline view without AltiVec (VMX) pipeline display

The tools directory contains compressed tar files of the spftools pipeline viewing tools, Iptrace trace generation
tools, and the TTE trace analysis tools.

4 Compile, Simulate, and View Results

The process to compile, simulate, and view results is carried out by the set of commands below. Running this set of
commands allows the user to create an executable from the test program (forloop_Iptrace.c), generate the resulting
pipeline output, and view the results in a visual display of the pipeline execution. More detailed instructions are
supplied in subsequent sections.

4.1 Step 1: Logging In

Login to the Genesi Pegasos 11 system as guest with password guest.

Ensure that the path setting includes the sim_G4plus simulator by executing the which command.
guest@debian:~$ which sim G4plus

/usr/bin/sim G4plus

guest@debian:~$

As shown above, the result of the which command should be the location of the sim_G4plus simulator. If no output
is received, then either the sim_G4plus executable is not in the path or it is not installed in the /usr/bin directory.

4.2 Step 2: Viewing Examples

Go to the examples directory.

guest@debian:~$ cd fae-training-04/sim G4plus vO0_7 1 linux ppc/examples

guest@debian:~/fae-training-04/sim G4plus _vO0_7 1 linux ppc/examples$
NOTE

Debian Linux supports command and filename completion; type the first few
characters of a name and then press <tab> for auto completion.

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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Compile, Simulate, and View Results

If this directory cannot be accessed, then either the path was incorrectly typed, or the examples or the sim_G4plus
directory were not installed on your machine. Please contact risc1l0@freescale.com if the latter is the case.

Look at the files in this directory.

guest@debian:~/fae-training-04/sim G4plus v0 7 1 linux ppc/examples$ 1s

GNUmakefile forloop.state runexample accel exemode.sh
README . examples forloop exemode.c runexample exemode.sh
forloop.pipeout forloop lptrace.c runexample lptrace.sh

forloop.reference.output hello.tte

4.3 Step 3: Cleaning the Work Directory

If the listing includes many more files, then run the make clean command to clean the directory of generated files:

guest@debian:~/fae-training-04/sim G4plus_vO0_7 1 linux ppc/examples$ make clean

rm

rm

rm

rm

rm

rm

rm

rm

rm

rm

rm

rm

forloop exemode

forloop lptrace

forloop lptrace.tte
forloop exemode.txt
forloop lptrace.txt
forloop accel exemode.txt
forloop exemode.pipeout
forloop lptrace.pipeout
forloop accel exemode.pipeout
forloop exemode.stats
forloop lptrace.stats

forloop accel exemode.stats

4.4 Step 4: Compiling with GNU Make

At this point, the directory should be clean with only the files described below. If this directory or these files are
missing, please contact risc10@freescale.com.

The GNU make tool has the ability to find and run the following make files by default:
— GNUmakefile

— Makefile

— makefile

The GNUmakefile runs three scripts

— sh ./runexample_Iptrace.sh

— sh ./runexample_exemode.sh

— sh ./runexample_accel_exemode.sh

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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The Tool Flow

» To verify the availability of the GNU make tool, the following or similar output should be seen when
executing the make -v command:
guest@debian:~/fae-training-04/sim G4plus_v0_7_1 linux ppc/examples$ make -v

GNU Make 3.80

4.5 Step 5: Running the Example Tool Flows

» forloop_Iptrace.c
Source code program that demonstrates how to instrument a program for tracing
* runexample_Iptrace.sh

Script that demonstrates the tool sequence for generating a pipeline output from a C program. The trace
is then fed to sim_G4plus, which in turn generates a pipeout and a statistics file.

» forloop_exemode.c
Source code program without trace instrumentation for running through execution driven mode
» runexample_exemode.sh

Script that demonstrates the tool sequence for generating a pipeline output from a C (.c) program. The
file that is loaded by the simulator is the same forloop example used by the script runexample_lptrace.sh
used to generate a trace file. sim_G4plus is given the forloop executable to run, but is instructed to start
execution of the binary in accelerated mode. Once the first Iptrace start marker is encountered,
sim_G4plus will begin profiling the executable until the Iptrace stop marker is encountered. The pipeout
represents this subsection between Iptrace markers and should be identical to the pipeout generated by
the runexample_Iptrace.sh script. Stop and start markers are described in Section 7, “Run the
Simulator.”

* runexample_accel_exemode.sh

Script that demonstrates the tool sequence for generating a pipeline output from an Iptrace instrumented
C program using the accelerated execution-driven mode of sim_G4plus. No trace files are generated in
this sequence.

» forloop.pipeout
Pipeline output file resulting from the simulation.
» forloop.reference.output

Directory that contains all the output that is generated by the simulator. It is a reference that can be used
to compare and verify the output generated by running the shell scripts.

5 The Tool Flow

The listing of the shell script, runexample_accel_exemode.sh, shows the entire tool flow for compiling, simulating,
and viewing the results.

1 #!/bin/sh

2

3

4 # This script demonstrates the tool sequence for generating a pipeline

5 # output from an lptrace instrumented .c program using the accelerated

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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The Tool Flow

# execution-driven mode of sim G4plus. No trace files are generated

# in this sequence.

#

# This script expects to be run on a Linux PowerPC platform because

# the binary needs to be built using gcc for PowerPC.

#

if [
echo
echo
echo
echo
echo
exit

fi

"“uname -sm™" != "Linux ppc" ]; then

This script must be run on a Linux PowerPC platform
Please examine this script to understand how to invoke the tools

for performance analysis.

# Compile instrumented program (.c -> executable)

echo

"Compiling forloop lptrace.c..."

# The generated executable must be linked statically

gcc -0 -o forloop lptrace forloop lptrace.c -static

if [ ! -x ../bin/sim G4plus ]; then

echo "ERROR: Expected sim G4plus to be here: ../bin/sim G4plus"
exit 1

fi

echo "Running on the simulator..."

# Run through simulator (.tte -> .pipeout) (.tte -> .stats)

../bin/sim G4plus -a -p forloop accel exemode.pipeout \

forloop lptrace > forloop accel exemode.stats

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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The Tool Flow

41 1if [ ! -x ../bin/sim G4plus_vp ]; then

42 echo "ERROR: Expected sim G4plus vp to be here: ../bin/sim G4plus_vp"
43 exit 1

44 fi

45

46 echo "Generaing pipeout dump..."

47 # View pipeout (.pipeout -> .txt)

48 ../bin/sim G4plus vp -r 60 -n forloop accel exemode.pipeout > forloop accel exemode.txt
49

50 echo

51 echo

52 echo If no errors occurred, the file forloop accel exemode.txt should now contain the

53 echo pipeline output. It is viewable using a text viewer. For example:
54 echo

55 echo " less -S forloop accel exemode.txt"

56 echo

Table 1 shows the phases of the tool flow by line number for the above script.

Table 1. Phases of Tool Flow by Line Number

Line Numbers Phase Description
1 Indicates run as a Bourne shell, sh.

2-12 Comments

13-21 Tests whether the Linux OS is running on a PowerPC processor; if not, it just exits. Pipeline output is only
available on Linux running on a PowerPC processor.

23-29 The compile phase. See Section 6, “Compile.”

31-35 A test to ensure that sim_G4plus tool—the simulator that creates the pipeline output—is available. If failure
then quit.

36-40 The simulator run. See Section 7, “Run the Simulator.”

41-45 A test to ensure that sim_G4plus_vp tool—the pipeline viewer—is available

46-49 Generates the pipeline dump. See Section 8, “View Pipeline.”

50-56 Comments explaining how to read the pipeline output. This shell script does not invoke the tkvp detailed

pipeline output. However, see Section 8, “View Pipeline,” for more information on the pipeline output.

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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Compile

The tool flow for this script is shown in Figure 2.

Source Code
1. Compile source code

v
PowerPC Bxecutable
|
sim GAplus 2. Run sinulator
v ¥
isti Pipelire 3. View pipeline
Statistics Informetion - View pipel
sim G4plus vp viewowverall pipdine
view detailed pipeline

Figure 2. The Tool Flow

6 Compile

Compiling program source code for use with the sim_G4plus simulator may require some additional steps. These
special considerations are discussed in the sections that follow.

6.1 Markers

The simulator uses two special markers to determine when detailed pipeline information is generated. Because the
process of generating and writing the pipeline information is very slow relative to the simulation speed, using the
markers only on the area of code where pipeline results are needed allows the simulation results to show only the
results of interest, reducing the overhead of generating and writing pipeline information results to a file.

The two markers are:

»  Start code: 0x14000001

e  Stop code: 0x14000002
The markers, as shown in Figure 3, are 32-bit data codes inserted into the instruction stream, that is, within the
instruction code. These markers are illegal instructions and, if compiled and run on the hardware, will generate an

illegal instruction exception. However, when run on the simulator, these markers are used by the simulator to control
the starting and stopping of generated pipeline results.

The markers are inserted with the special compiler construct (assembler directive), asm, which inserts the instruction
or data designated within quotes into the object code. Thus, the resultant executable will only run on the simulator.

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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Compile

forloop.c

Compile using:
gcc -0 forloop.c -0 forloop —-static

The purpose of this program is to demonstrate the
instrumention for tracing a for loop.

/

¥ OF K OE OE OE OE OE ¥ ¥

int main Cwoid) §
unsigned int 1.
unsigned int 7j;
unsigned int x = Ox0000100;

PRESE L =L - -3Vt -t E T —
asm (".long ox14000001"3: 1 Sstart marker
o
for (1 =0; 1 ¢ 32; i++) & , ,
if (x & 0x1) £ stats/pipeline
Jt+;
3 collected
worr= 1,
3

P B P +wm L

Liim (" Tong 0x14000002");) stop marker

LI §

forloop_lptrace.c (EMDD

Figure 3. Start and Stop Markers

6.2 Static Libraries

The simulator cannot make calls to library code dynamically (it is not an OS). Therefore, all programs consumed by
the simulator must be self-contained, with any needed libraries included statically. Thus, it is necessary to use the
-static flag on the GCC compiler command line.

As Figure 4 indicates, the GCC compiler is invoked with the following options:

gcc -o forloop lptrace forloop lptrace.c -static
» gcc calls the compiler tool chain
» -0 forloop_Iptrace generates an ELF executable with the name forloop_Iptrace
» forloop_Iptrace.c is the C source file
» -static indicates that all library calls are to be statically loaded into the resultant ELF file forloop_Iptrace

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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Compile
As the file command shows below, this is an ELF file that is statically linked:

file forloop lptrace

forloop lptrace: ELF 32-bit MSB executable, PowerPC or cisco 4500

, version 1 (SYSV), for
GNU/Linux 2.2.0, statically linked, not stripped

1. $gcc O forloop _| ptrac9 {orloop_l ptrace.c, -static

~

specify executable to output

v,

specify input source file

must link statically
(simulator complains if it is given
«$ file forloop_lptrace a dynamically-linked executable)

(Optional) verify the file type of the executable generated
(ELF, 32-bit MSB, PowerPC, statically linked)

Gaplus vo 7 1 linux_ppc/examples

_Ipfrace.c_—sftatic)
GApTUE_ Vo7 T_T1hux_ppc/examples

E fxecut isco 4500,
Thux 2.2.0,statically Tinked] not strip

e
guist@deb1an:~/Fae—tra1ning—04/51m_64p1us_vo_?_1_11nux_ppc/examp1es
3

Figure 4. Compiler Options

This completes the first part of the tool flow, the compile phase, shown in Figure 5.

1. Compile source code

Figure 5. The Source Code Compile Phase

Source Code

Il
PowerPC Bxecutable
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Run the Simulator

7 Run the Simulator

The simulator has many options; a quick way to view all the available command line options is with the -h, help

option, as shown in Figure 6.

guestiddebian: ~/fae—training-04/sim_Gdplus_vwO_7_1_Tinux_ppc/examplest sim_Gdplus —h
sim_G4plus expiration date: Sun MNov 14 23:59:59 2004

sim_Gdplus wi_7_1

The performance model for the MPC7 4474

Copyright 2003 Motorola.
Motorola Confidential Proprietary. ‘(///////////

Usage: sim_Gd4plus [options] [input_tracefile]

Options for controlling simulation runs and output:
- <clocks: How many clock cycles to run (default 1is seq.max_cycles)
—d pathl:path? Search path for parameter files

-2 <eventfiler Set the param seq. pevents_file to <eventfiles

—-f <filename:> Use a

parameter file

Usage

- <fFilename: Write pipeline info for post-processing to <filename:
-5 param=value Set the runtime parameter ‘param’ to “wvalue’

—d Fun a

Options for displaying
-E Print
-t Print
-R Print
-y Print
-h Print

PowerPC ELF binary in accelerated mode

status (no simulation doned:
the registered events, then exit
runtime parameters then exit

Funtime parameters with descriptions then exit

version message then exit
help message then exit

guestadebian:~/fae-training-od¢/sim_Gdplus_vo_7_1_1inux_ppciexamplest |

Figure 6. Help Display

The -v option will display the version information, as shown in Figure 7.

guest@debian: ~/fae-training-04/sin_Gdplus_v0_7_1_Tlinux_ppc/examplesd|sin Gaplus —v|

sim_Gdplus expiration date: Sun Mov 14 23:59:59 2004 \

Version

Sim_Cdplus v _7_1-=

The performance model for the MPC? 4474
Copyright 2003 Motorala.
Motorola Confidential Proprietary.

Bun on host  debian

Current Time : Mon Jun

72204951 2004

Expiration Date

guest@debian:~/fae-training-04/sim_Gdplus_v0_7_1_Tinux_ppc/examplest [

Figure 7. Version Display

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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Run the Simulator

NOTE

There is an expiration date for each version. New versions are released periodically
and can be obtained from the Freescale models web page. See Section 9,
“References.” As new versions are released, old versions are no longer supported.
To encourage users to upgrade the simulator, each version will stop running after
its expiration date.

Two command line options are available to describe all of the parameters; - r provides a summary listing, while -R
provides a listing that contains more detail about each parameter.

As shown in Figure 8, the parameters and their default or current values are displayed. For example, the
bpu.enable_link_stack parameter is true, which will generate the detailed branch and link stack data that can be
viewed by tkvp, the detailed pipeline viewer described in Section 8.2, “Detailed Pipeline Viewer.”

guestidebian: ~/fae—training-o4/sim_Gdplus_vO0_7_1_11inux_ppc/examples® sim_Gdplus —r ||
sim_Gdplus expiration date: Sun MNov 14 23:59:59 2004

sim_Gdplus vi_7_1

The performance model for the MPCY 4474
Copyright 2003 Motorola.
Motorola Confidential Proprietary.

# *** General Simulation Parameters ***
sim, trace_type = auto

sim.max_cycles = O

sim. pipecut_file =

sim.pipecut_start = 1

sim.pipecut_stop =

sim. pevents_file =
sim. pevents_enable L
sim. pevents_append false
sim. testcase_num =
# zim.bus_ratio = 1
sim.strace_on = false

e}

o

# **F Seguencer Farameters *##**
# seq.sanityv_mode = false
seq. enable_data_dependent = true

# *** Fetch Parameters #**
fet. start_delay = ©
icache.mode = infinite

# *** Branch Parameters #**
bpu.perfect_direction_prediction_trace_mode = false

e Default value

= True

# oF*F LS Parameteprs #%*
dcache .mode = infinite

#oFEEOMSS Parameters #F*

# T2cache.mode = infinite

# 12cache. first_beat_latency = 9

# 12cache. subsequent_beat_latency = 1

guestidebian: ~/fae-training-04/sim_Gdplus_v0_7_1_linux_ppc/examplest |

Figure 8. Simulation Parameters

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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Run the Simulator

The example in Figure 9 will run the simulator in accelerated mode, -a, and generate a pipeline output file, -p. The
use of the two parameters, -a and -p, is described in Figure 6 and below:

- -a

Run a PowerPC ELF binary in accelerated mode

o -p<filename> Write pipeline info for post-processing to <filename>

As shown in Figure 9, the simulator can run the forloop program in accelerated mode. No pipeline statistics are
gathered until the start marker is encountered. Between the start marker and the stop marker, pipeline statistics are
gathered. After the stop marker, no more pipeline statistics are gathered until, and unless, another start marker is

encountered.

$sim HAplus, - P forloop.pipeo%\forloop_lptracs > \forloop.statg

‘Q

| generate pipaline output file |

start simulation in accelerated
nmode

(don't cdllect stats/pipeline untl
simulation reaches start merker)

elfacatraining_0d

’ executableto sinulete‘

A Cdol

ERRE T

statistics output
(redirect fromstdout to file)

s il

fe]wt Lildebdan,

$'Sﬁm,c4E1us -2 —p forloop pipeout forloop lptrace > FOFWOOQ‘StatSI
gUESTEGED 18N~/ TAE-TFaINTNG-0a/5 IM_GAp | US_vU_r_1_1 1NUX_ppC/exanples
$ 1s

ChUmakefile
RE4ADME . examples
forloop . pipeout
forloop.reference.output
forloop. stats
forloop_accel _exemode . txt
forloop_exemode.c

forloop_lptrace.c
hello. tte

guest@debian:~/fae-training-04/sim_Gdplus_v0_7_1_Tinuw_ppc/examples
3

Figure 9. Simulate in Accelerated Mode

Although the 1 s command shown in Figure 9 lists all the files in the work directory, by using the full list command,
1s -1, and the date, the user can determine which files were newly created.

guest@debian:~/fae-training-04/sim G4plus _vO0_7 1 linux ppc/examples$ 1ls -1

total 1080

-YW-Yr--r-- 1 guest guest 460 Mar
-YW-Yr--r-- 1 guest guest 3057 Mar
-YW-Yr--r-- 1 guest guest 960812 Jul
drwxr-xr-x 2 guest guest 4096 Apr
-YW-Yr--r-- 1 guest guest 26700 Jul
-YW-Yr--r-- 1 guest guest 26700 Jul
-YW-Yr--r-- 1 guest guest 365 Mar
-YW-Yr--r-- 1 guest guest 460 Mar
-YW-Yr--r-- 1 guest guest 48196 Mar
-TWXr-Xr-X 1 guest guest 1656 Apr
-TWXr-Xr-X 1 guest guest 1574 Apr
-TWXr-Xr-X 1 guest guest 1816 Apr

guest@debian:~/fae-training-04/sim G4plus_vO0_7_

21

21

19

21

20

20

21 19:

13:

13:

17:

18:

22

17:

13:

13:

13:

20:

20:

16

16

59

59

49

59

16

16

16

46

46

59

GNUmakefile
README. examples
forloop.pipeout
forloop.reference.output
forloop.state
forloop.stats

forloop exemode.c

forloop lptrace.c

hello.tte
runexample accel exemode.sh

runexample exemode.sh

runexample lptrace.sh

1 linux ppc/examples$

Using sim_G4plus on Genesi Pegasos Il, Rev. 1

14

Freescale Semiconductor



Run the Simulator

This listing was made on July 21, so the only two files created on this day are forloop.stats and forloop.pipeout.
» forloop.pipeout is generated via the -p parameter
» forloop.stats will always be generated
The next series of screen shots (Figure 10, Figure 11, and Figure 12), captured on November 14, displays the
contents of the forloop.stats file. The statistics file includes the following information:
e Simulation parameters
»  Simulation messages
»  Output statistics
*  Number of instructions
*  Number of cycles
» Instructions per cycle

cuestadebian:~/fae-training-oc/sim_Gdplus_vo_7_° _1irue_ppc/examplesS(less for oop.stats)
=m_d4p us expiods o daler Sur Moy |4 Z35:59:3% 20Cd

sim_S4p us wO_7_1

Thea asarforrancz model for the MPC7 4474
Copyrighl 2003 Mo _orcld.
Wotorola Confidensz-z1 Proprietary.

Fun on host @ deb-ar
Curr=nl Time @ Won Jurl 7 22:58:08 2004

ﬂr***#*“*#$$$**#*H$$*****#$H*#*****#* ‘\ S. It. P t
# v BEGIN SIMULATICN P4IAMETERS "'* imufation Farameters

# fE R R R R R R R R R R R

# o Caperal Timulation 2aramceters ###
= im, Lodie_ Lype ulLc

sim. nax_cycles
furloop, =l L
o oot

= d
=10
SimLaipeoul_file =

N B P B b S o o B

Figure 10. Pipeline.stats Display: Part 1 of 3

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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Run the Simulator

$less forloop.stats
# **x MSS Parameters ***
# lzZcache.mode = infinite
# lzcache. first_beat_latency = @ = =
# 12cache. subseguent_beat_latency = 1 Srn-la]m mmas
# Ao e e e ol sk sk e e e e ok o wle sk ok ok s e e ol ol e ol e ok ok o e ol ek ook e
# wwEE FND SIMULATION PARAMETERS *®#®*
939524005 bytes are available for your program’s heap and stack. n’wanrg
Running forloop_Tptrace ... l«— . .
SPORTAL: Recieved program exit System Call with exit status: 1 sinmulation
Program exited with status 1
Usage for Buffer Instruction Buffer, size=12
Instruction Buffer [ & ] 24 492 4. 87 80%
Instruction Buffer [ 1 ] &7 492 3.6179%
Instruction Buffer [ 2 ] 30 4492 6.0976%
Instruction Buffer [ 3 ] 36 492 7.3171%
Instruction Buffer [ 4 ] vE 492 15.4472%
Tt riimtdmm BLiFFar T (= a7 A 10 P1C0A%
output statistics
Figure 11. Pipeline.stats Display: Part 2 of 3
Lol JL Uald MUA UMW LpPWLe Wl rLar i [ L o LV )
————————————— Completion Performance --------———---
Cycles per CPU second 442, 0000 1.5300 321.5686
IFS (Insts Completed per CPU second) 364, 0000 1.5300 237.9085
Wumber of completed instructions 64
{includes micro-ops from load/store
multiples/strings, does not include
folded branches)
average IPC 492 0.7398
Usage for Queus Completion Queue, size=16
Completion Queue [ 0 ] 17 497 3.45%3%
roamnlatinn Mana T 1 1 1 da 7 NN Y

#Hinstrucions

#oydes

Figure 12. Pipeline.stats Display: Part 3 of 3

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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View Pipeline

Figure 13 summarizes this section, in which the compiled executable is simulated, resulting in two files: the statistics
captured and the pipeline information generated.

PowerPC Executable

2. Run the Simulator

Figure 13. Simulate the Executable

8 View Pipeline

The pipeline output file is a text file. It can record the status of the processor for each clock cycle that is simulated.
Thus, this file can become quite large, consisting of 16,578 lines for this small example.
wc forloop.pipeout

16578 75175 960812 forloop.pipeout

The pipeline results file is a log of detailed state information and is difficult to read and understand. A pipeline
viewer should be used to display the information in a more useful and visually meaningful way.

8.1 Standard Pipeline Viewer

The standard pipeline viewer is the sim_G4plus_vp program. The GUI version of this program requires the Perl/Tk
module to be installed. If Perl/Tk is not available to the user, the -n (--notk) option can be used to output a text display
for a view of the pipeline results.

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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View Pipeline

This program has many options available and the -h parameter will display them as shown in Figure 14.

guest@debian:~/fae-training-04/sim_Gdplus_v0_7_1_Tlinux_ppc/examplesH

sim_Gdplus_vp -h

Usage /home/guest/fae-training-04/sim_Gdplus_v0_7_1_linux_ppc/bin/spftools/tksnp.pl [options
1 <shnapshot_def_file: <spf_file:

Where options are one of;

-f |
-2 |
-z |
-c |
-t |
-r |
-d |
-1 |

-n |
-n |

F |
P |
|

——firstcycle <num: /*
fhk
fhk
fhk
fhk
fhk
fhk
fhk

fhk
fhk

——endcycle <num>
——showcols <1ist>
——cycwidth <num>
——mapwidth <num>
——FOWs <nUm>

——deffile <«files
—-—ignoresize

—--hotk
——printall
——Delimiter <s>
—-—warnings

--11ist

—--Font <font:
——F <Program:
—--help

fhk

First cycle fo display (Mon-TK mode only) */
Last cycle to display */

Colon-seperated 115t columns to display */
Mumber of characters for the cycle column */
Mumber of characters for the map column */
Mumber of 1ines per page */

Used the deffile {instead of on cmd Tine) */
In non-Tk mode, ignore the size of the
terminal in which we were invoked */

Don't use the TK interface */

Print all cycles on a page in Non-TK mode,
Default is to try to only print the number
of rows */

Output using the specified

string as the delimiter between columns., */

/* Give warnings if we can’t find a symbol

in the snapshot file */

J* List all known columns, then exit

MOTE: This option requires both a
shapshot_def_file aMD an spf_file. This

is the only way that the columns for

a specific spf can be properly displayed */

/* Use the specified font. */
/* Run Program on the input file */
/* Print this message, then exit */

The snapshot_def_file should be provided when this script

is delivered,

The spf_file is the pipline output of the simulation.

Figure 14. sim_G4plus_vp Options

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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View Pipeline

The simplest command to view the pipeline results is as follows:
sim G4plus_vp forloop.pipeout &

The ‘&’ character allows the viewer to run in the background, while more commands run in the initiating window.
See Figure 15.

$sim HAplus vp Iorloop.pipeoutj &

pipdine output file generated

run viener as background process

slptiphaa = l _GdpTus_vwo_7_1_l1inux_ppc/examples
[S1m Caplus_vp For1oop pipeout &]
[IJ [T )
guestidebian: ~/fas— tra1n1ng Od/=im_CdpTus_»O_7_1_l1inu=_ppc/fexamp] es
$ Read1ng pipeline file */shome/guest/fae-training->04/sim_Gdplus_vo_
_THinus ppc/b1n/spftoo1Sfbabehspf WriteBack . Buffer For1oop pipeou
| opened via “Jhome/guest/fae-training-04/sim_Gdplus_vO_7_1_Tinux_
ppc/bindspftools/babehspf WriteBack. Buffer For1oop.pipeout|’...
Reading SPF 2.x file
Updating data values. . .
File read complete.

Figure 15. Start the Pipeline Viewer without Arguments

A separate display window will open, displaying the pipeline as shown in Figure 16.

IT 1T 1T

LU
12 12 1212141
I Fetch I Issue | IHUIDISILI
Instructions Cycle  Fetcho Fetchd InstB GIQ VIQ FIRREEEER
Insthddr  Inst TraceHus  Insthum,Op 109876543210 543210 3210 10 10 0L 0 0 0
(A 0x100002b0 addi ro,r0,0 11 1100000260 CRI | I | [
(B) 0x100002b4 stu r,12(r3L) 2 | 210x00002c0 FS10x10000200 CRI I | [
(L) 010000208 addi ro,r0,0 ER| 310000020 FS10x200002c0 FSI DCBAI | [
(D) Oxl00002be stw r0,8(r3L) 4 I 41 10x100002d0 FSI HGFEDI  CBal | I I I |
(E) (el 0000200 lwz r0,8(r3L) B | S 0000220 FS+ + LKJIHGFE+ I+ + 0+ 4+ A
(F) Oxd00002c4 cmplui 0, Ox001F 3 I 6100000308 BRI | I FEI [ I A A |
(G) 0x100002c8 ble- 08 PFA- 7 I 710:10000318 FS10x10000303 BRI I | [ I A e 1|
(H) & 100002c0 b 60 P-A- g 8l 10x10000318 FS1 HI | [ I
(1) & 100002d0 lwz r,16(r3L) 9 1 9 I | I | LI I I O 1
(J) # 100002d4 rluinm r0,r0,0,31,31 0 1 10+ + + + L N
(K & 100002d8 cmpui 0, 00000 i 1 111 | | | | [ I
(L) & 100002dc bey- Oxd0 P-A- 12 | 121 I | I | [ A |
(H) & 10000308 lptrace_stop 13 | 131 I | I | [ A |
(H) Oned00002d0 1wz ro,16(r3L) 14 I 141 I | I | | I I A A |
(0) Oxd00002d4 rlwinm rd,r0,0,31,31 15 | 15+0x 10000200 BR+ + + + + o+ 4+ 4+
(P 0x100002d8 cmpui r,0:x0000 16| 1610:1000020 FS10x100002d0 BRI | | [
(0) 0x100002dc bey- 010 PFA- 17 1 1710:1000020 FS10x100002e0 FS| QPONI | [
(R) £ 10000280 lwz r9,12(r3L) 13 | 181 10x100002F0 FSI UTSRAI  PONI [
(8) & 100002e4 addi ro,r9,1 19 | 191 (A 0000300 FS1 | YHHWUTI SR LI I I O A
(T) & 10000208 st r,12(r3L) 20 | 20+ +x10000300 FS+ iU+ T+ 4 4+ 4+ ++ 04
W) & 100002ec lwz r,16(r3L) a 1
W) 8 10000270 rluinm ro,r0,31,1,31 22 I
(W) & 10000274 stw r0,16(r31) 23 I
(R B 100002F8 lwz r9,8(r31) 24 |
() B 100002Fc addi r0,r9,1 25 |
Quit | (- | -—> | 1

Figure 16. Pipeline Display Window

Using sim_G4plus on Genesi Pegasos Il, Rev. 1
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View Pipeline

The pipeline display window is very wide. As seen above, the right section of the window continues on, and scrolls
to the right and left with the slide bar on the bottom of the window. The window displays the pipeline execution
history and is used to follow pipeline activity with the left and right arrow buttons. The number field, the box
displaying 1 at the bottom right hand part of the screen shown in Figure 16, indicates the current cycle number in
the pipeline execution history. The ‘Quit’” button will end the pipeline display.

Each line represents one cycle of activity.

In order to understand the pipeline output effectively, it is useful to review the MPC7447A block diagram as shown
in Figure 17.

Instruction Queue ﬁ

Inst Queue

Completion Queue

Dispatch
Comp Queue — (writeback)

VIQ GIQ FIQ
Reservation Stations | Issue ' Issue

I I I I I I

(veurs ) (viuzes ) (viozrs ) (verurs)  ((1wzrs ) (1utes 1. ((Lsurs ) FPURS )
)

p

([ veu J( vz )( viur J(veeu ] (w2 ) w1 E[ Lsu }— FPU

[ Bus }—{ wss }

Figure 17. MPC7447A Block Diagram

"

Execution Units
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View Pipeline

A more detailed description of the pipeline display is given below and illustrated in Figure 18 through Figure 24.
Processor units include a fetch unit, an instruction queue, reservation stations, and various execution units. Each
major unit corresponds to a section of the pipeline viewer display. In Figure 18 the legend shows the instructions as
they are encountered in the code, the pipeline shows the flow of these instructions through the various units from
Figure 17, and the controls are as described after Figure 16.

IT 1T 11T
IU U i
12 12 1212141

(J) & 100002d4 rluirm

(K) & 100002d8 copui

(L) & 100002dc bey-

(H) & 10000308 lptrace_stop
(NY 0xd00002d0 1wz

(5) & 100002e4 addi
(T) & 10000208 st
W) & 100002ec lwz
W) 8 10000270 rluinm
(W) & 10000274 stw
(X) & 100002F8 luz
(Y) & 100002fc addi

0, Ox001F
08

| Fetch
Instructions Cycle  Fetch Fetchd
InstAddr  Inst Tracebum  Insthum,Op

(A) Ox10000200 addi ro,r0,0 1 11010000200 CRI |
(B) Owl00002b4 stu r0,42(r3L) 2 2104000020 FS10x100002b0 CRI
(L) OwlO000HE addi 10,0 31l 00002d0 FS10x100002¢0 FSI
(D) Oxl00002be stw ro,8(r3l) 41 10x100002d0 FSI
(E) (el 0000200 lwz r0,8(r3L) S 0000220 FS+ +

610:10000308 BRI |
710:10000318 FS10x10000303 BRI

InstB
1098?6543210[543210 RO OOO

I Issue | IHUIDISILI
GIQ VIQ FIRREEEER

[

[

DCBAI [
HGFEDI  CBal I I |
LKJTHGFE+ I+ o+ + + +4
I FEI I I |

I | I I |

HI | [

I | [ I

+ + + o+ o+ 44

| | [

I | [ I |

I | I I |

I | I I |

+ O+ 4+ o+

I | [ |
QPONI | [
UTSRAI  PONI [
YHHWUTI SR [ I
iU+ T¢+  + + + ++

60 8l 1010000315 FS1
r0,16(r3L) 9l | |
ro,r0,0,31,31 10 10+ + +
,Ox0000 11 1] | |
Ol P-A- 12 121 I |
13 131 I |
ro,16(r3l) 14 141 I |
ro,r0,0,31,31 15 15+0:c10000200 BR+ +
ot 16 161050000260 FS10x100002d0 BRI
Ol PFA- 17 17101 0000270 F510x100002e0 FSI
r9,42(r3L) 18 181 10x100002F0 FS1
9, 19 1910x10000300 FSI |
r0,42(r3L) 20 20+ +Hd 0000300 FS+
r0,16(r3L) 21
ro,r0,31,1,31 22
ro,16(r3l) 23
r9,8(r31) 24
r0,r9,1 25

X

\

G =)

A

Legend Controls

Figure 18. Overall Pipeline Viewer Display
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View Pipeline

The next figures (Figure 19 through Figure 24) show the details of this pipeline display.

Figure 19 is the detail of the legend section. Each instruction, as it is encountered, is assigned a sequential one letter
designator. This designator follows this instruction during its life in the pipeline. Thus, there are 26 times 2 (capital
and small letters), or 52 unique instructions at any time in the pipeline display. If there are more than 52 instructions
in the pipeline at one time, then there will be duplicate designators; however, it should be obvious which one is being
referenced. The hex value of the instructions and the disassembled mnemonic and arguments are shown.

IT 1T 1T
IU U i
12 12 1212141

10‘33?6543210I543210 RO OOO

Issue | IHUIDISILI
GI0 VIQ FIRREEEER

[

[

[
CBA [ |
I+ + 4+ + ++ +AH
FEI | I A I |
| [ A |
| [ I
| LI I I O 1
+ + o+ o+ 4+ +F4
| [ I
| I I A I
| [ I I
| [ A |
I EEE
| [
| [
POHI [
SRI LI I I O A
T+ o+ 4+ + 04

| Fetch I
Instructions Cycle  Feteh Fetchl InstB
InstAddr  Inst Tracebum  Insthum,Op
(A 0x100002b0 addi ro,r,0 11 1100000260 CRI |
(B) 0x100002b4 stu r,12(r3L) 2 | 210x00002c0 FS10x10000200 CRI I
(L) 010000208 addi r,r0,0 ER| 310000020 FS10x200002c0 FSI ICEBAl
(D) Oxl00002be stw r0,8(r3L) 4 I 41 10x100002d0 FSI HGFEDI
(E) (el 0000200 lwz r0,8(r3L) B | S 0000220 FS+ + LKJIHGFE+
(F) Oxd00002c4 cmplui 0, Ox001F 3 I 6100000308 BRI | I
(G) 0x100002c8 ble- 08 PFA- 7 | 710:10000318 FS10x10000303 BRI |
(H) # 100002cc b 60 P-A- g : g: :0x10000318 FSI H:
’ 0 1 10+ + + +
i 1 111 | | |
(L) & 100002dc bey- P-A- 2 1 121 I | |
(H) & 10000308 lptrace_stop 13| 131 | | |
(H) O 00002d0 1wz ro,16(rpl) 14 I 141 I | I
(0) 0x100002d4 rluinm r0,r0,0431,31 6% 1 15+(5 0000200 BR¥ + +
P Mo, %00 16 | 161050000220 FS10x100002d0 BRI |
PFA- 17 1 1710:400002F0 FS10x100002e0 FS| QPONI
13 | 181 10x100002F0 FSI UTSRAI
1 13 | 191 0:1 0000300 FSI | YHHUTI
(5; £ 1&&8 Ttu ro,12(r31) 20 1 20+ +0x10000300 FS+ YU+
o & wZ .
) & 1ooizeo riuion M (KD # 10000Z2dE cmpwi PO, Ox00
w iz WCL) # 10000Zdc beoj- Ox10
c
(M2 # 10000308 lptrace_stop
(N> Ox100002d0 1wz ro,16(r
(0 0x100002d4 rlwinm ro,r0,0

Quit |

T —

Figure 19. Pipeline, Instruction Fetch
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(H) & 10000308 lptrace_stop
(NY 0xd00002d0 1wz
(0) 0x100002d4 rlwinm
(P 0x100002d8 cmpui
(Q) 0x100002dc beo-
(R) & 100002e0 luz
(5) B 100002e4 addi
(T) & 10000268 st
() & 100002ec luz
) 8 10000270 rlwinm
(W) & 10000274 stu
() & 100002F5 luz
(1) & 100002fc addi

Instructions

rO,r,0
ro,12(r31)

r0,8(r3t)
r0,8(r3l)
0, Ox001F
Ox8

80

r0,16(r3L)
ro,r0,0,31,31
P, (b0

Ol

r0,16(r31)
r0,r0,0,31,31
r0, 00000
0x10
r9,42(r3L)

r0,42(r3L)
r0,16(r3L)
r0,r0,31,4,31
r,16¢r3L)
r9,8(r3L)
r0,r9,1

View Pipeline

THHA]

RTROINIIT

12 12 1212141

I Fetch 1 Tssue | IHUIDISIHI

Cysle  Fetcho Fetcht InstB G610 VIQ FIRREEEER

Tracetun  Insthun, O 109876543240 543210 3216 10 10 01 0 0 0

1)1 110x1h000260 CRI [ 1 (NN

2 |1 210x1h0002c0 FS10xL0000200 CRI 1 [ EERE

3|1 310x1p0002d0 FS10xL0000200 FS| ICBAI [ EEERE

4 |1 4l 10x100002d0 FS| HGFEDI CBAL I 1 1 1111

5 |1 S+ poo02e0 FS+ +  LKJIHGFE+ I+ + 4+ + ++ +iH

6 00308 BRI | IOFEL L

PFA- 701 710x10000318 F510x10000303 BRI I RN

P-h- g | 8l 10x10000343 FS| HI 11 IR

3l 9l | [ | L1 IR

10+ + + + + + 4+ 4+ + + +F4

===1 ul I [ I 1R

| 2| I | [ N R AR N

13 I | I RN

CHDIE 141 [ I l o

15+0:1 0000200 BR+ + + + 0+ 4 + +++ 4

161010000220 F310x100002d0 R I R

1710:x100002F0 FS10x10000220 FS| QPONI [ EERE

| 1| Onedd 12 10x100002¢0 FS| TSRl PONL I 1 L1

191040000300 FS1 I vaeuTE O SRI 111 il

| 2| Onedd 2o #0x10000300 FS+ VR TH 4 4 4 4440
| 310xd
| 5+0x1

N

Quit |

|

(G) 0x100002¢8 ble-

q‘
(H) & 10000308 lptrace_stop
(NY 0xd00002d0 1wz

(Y) & 100002fc addi

Instructions

ro,r0,0
r0,12¢r31)

1,0
r0,8(r3t)
r0,8(r3l)
0, Ox001F
Ox8

80

r0,16(r3L)
ro,r0,0,31,31
P, (b0

Ol

r0,16(r31)
r0,r0,0,31,31
ro,

0x10
r9,42(r3L)

r0,42(r3L)
r0,16(r3L)
r0,r0,31,4,31
r,16¢r3L)
r9,8(r3L)
r0,r9,1

Figure 20. Pipeline Cycle

Tracebum Insthum,Op

B e T

PFA-

Figure 21 shows the one-character designators for the instructions as they are allocated to the various queues.

IT 1T 1T
010w
——— 12 12 1212141
I Fetch I Isfue | IHUIDISILI
Cycle  Feteho Fetchl Q FIRREEEER
1010100400 0

110x10000200 CRI

210x100002c0 FS10x10000200 Ch
31Ul 000020 FS10x100002c0 F

InstB

N

109876543210 543210 3

I

I

I DCERI
I HGFEDI
T LKJIHGFE+
I

I

I

I
|
Ml
I

Frr
(AN
[
41 10x100002d0 FS (AN
GHOx100002e0 FS+ o b+
610:10000308 BRI (A
710x10000318 FS10x10000308 FL1 LI
0000318 FL LT IR
I SR
+ + 4+ + + +F4
5. [ I N B N B
GIQ W [ I [N
| | | [ I I
| | I | I I I B |
+ + O+ + o+t 4
| ooooado BRI 1 [ RN
00002e0 FS| L
| Jooosato Fsi Ul PONL L L L L1
I WRRUTI SRE L1 Lol
| loooozeo Fs+ VR TH 4 4 4 440
I+

Figure 21. Pipeline Instruction Queue
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View Pipeline

Figure 22 shows the instruction queue and the issue queue. Not shown are the completion queue and writeback

queues.

| Fetch Issue | IHUIDESILI
Instructions Cycle Fetchd Fetchd InstE GI0 VIO FIRREEEER
Instéddr  Inst Tracebum  InstHum,Op 109876543210 543210 3210 10 40 o4 O 0 O
CA) Oxd00002b0 addi ro,r0,0 i I 11040000200 CRI | I I | I e |
(B) Onxd00002b4 stu ro,12{r3l) 2 | 210:00002c0 FS10x10000200 CHI I | [ N
(C) OedO0002bE addi 0,0 3 I J A 0000260 FS10x100002c0 FST TCEART T T T 1T 1111
(D) Oxd00002be stu ro,8(r3L) 4 | 4l 10x100002¢0 FSI HGFEDI  CBal | I Y A |
(E) Oul0000200 luz r,8(r31) B | GOl 0000220 FS+ +  LKJIHGFE+ ¢+ + + 4+ + 4+ +44
(F) 00000204 cmplui 0, GdOIF [ | 6100000308 BRI | | FEI L
(G) Oxl0000208 ble- ] PFA- 7 I F10:10000318 F510x10000308 BRI I | I 11 11 IFl
(H) & 100002cc b w0 P-A- 2 I 8l 19x10000318 FSI il | [ I A 1|
) E ihoeoesd e e <1 (S 1 . ; . ) o
() # 100002d4 rluinm ro,r0,0,31,31 + 0+ o+ + Y
Ky & 100002d3 copwi 0, 0000 l I I I ' I I I A I 1|
(lﬁi £ 1000% IIIO\'-r el : : 1| 11 :El
(M) & 1000 trace_sto 11 I
(HY Ooed 00002d0 1:2 -sue ro,16¢r31) I U I U IU I { I T T O |
(0) O 0000204 rluinm ro,r0,0,31,31 I 2 I 2 |2 + + + o+ 4+
@ oxtootade e oo SRR
gimms  She e T e e e R
1 L%
Giimel o wEGD | 109876543210 543210 3210 10 10 01 0
(W) & 100002F4 stu ro,16(r31) I I I I I I I
(%) B 100002F8 luz r9,8(r3L)
(Y) & 100002fc addi ro,r9,1 I I I I I I |
Quit | - | — | i

Figure 22. Pipeline Issue Queue

Using sim_G4plus on Genesi Pegasos I, Rev. 1

24

Freescale Semiconductor



h o
g |

View Pipeline

Figure 23 shows the complete pipeline section with each section clearly delineated: the fetch, instruction, issue,
execution, completion, and writeback queues. More details describing the sections of the pipeline viewer display are
given in the Freescale application note AN2750, Analysis and Optimization of Code with sim_G4plus on Genesi
Pegasos II.

S—

IAT TTIDITITITIVIY  IVIVIVIVIVIY OIF IF IL I

U IUIUIVIUIVIEIF IPIPITITIIIT 1P IP 1S IR

12 12121114141PIF  UILIVIUIVIY U W IH IHRI

Fetch Issue IHIIDISIAI2IZI0I0 1 1 2z 1 1 [N [

Cycle Fetcho Fetohd InstB GI0 VIO FRRREEEERRRREEER ER E R EEE RR EEEEE RR El

0987654324 10 3210 1QRO 0L 0 0 0 0 0 0 042 0 0 0 O O 012 10 (1234 10 O
1 @xd00002b0 CRI | | | T A I O A | [N ] 1
210000260 FS10x100002b0 C | | T T A I O A | [N ] 2
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Figure 23. Overall Pipeline Viewer Display

8.2 Detailed Pipeline Viewer

The tkvp pipeline viewing tool provides more detailed information on a per-cycle basis for specific units in the core
pipeline. tkvp must be given a format file and a pipeline output file. tkvp can be called with any of these
combinations of detailed files.

»  The fetch unit—tkvp fet.fmt pipeout

» The branch processing unit—tkvp bpu.fmt pipeout
e The load store unit—tkvp Isu.fmt pipeout

»  The memory sub-system—tkvp mss.fmt pipeout
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View Pipeline

Figure 24 shows the invocation of the detail display of the load store unit, LSU. The two input files are required,
.[fmts/Isu.fmt and forloop.pipeout. The format file, Isu.fmt, resides in the fmts directory, which is up one directory
from the examples directory.

$..bin/spitodlsitkvp .fimisAsufnt forloop.pipeout &
|\ J L J U J

detailed pipdine viener

LSUformet file

pipeline output file generated

g Q‘I'mrww'i;m-N.-’-F:%‘i'r;l'in'incu’\d..-"t:'im Cdnlye vt 72 1 T4ny rfexamp]es
.. /binsspftools/tkvp L Afmts/Tsu. fmt forloop. pipeout &
[TTa6n

guest@debian: ~/fae-training-04/sim_GdpTus_vOo_7_1_Tinux_ppc/exanples
% Reading pipeline file *forloop.pipecut’opened via ‘<forloop.pipeo
ut’ ...

Reading SPF 2.% file

Updating data values. ..

File read complete,

Figure 24. Command to View the LSU Load Store Unit Pipeline Viewer
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View Pipeline

Figure 25 shows the LSU Load Store Unit in detail.

$ ../bin/spftools/tkvp

.[fimts/Isu.fmt forloop.pipeout &
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Figure 25. Detailed Pipeline Viewer: LSU Load Store Unit
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Figure 26 shows the branch processing unit in detail.

$ ../bin/spftools/tkvp ../fmts/bpu.fmt forloop.pipeout &
m—

+=== Instruction Buffer 4=== Link Stack -—-+
144 1178 (00000000003 |
1103 I 163 (0x000000000) 1
19 I 188 (00000000003 |
I8 1143 (0x000000000) |
173 I3 (on000000000) 1
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|25 Ocd00002c4 cnplui PO, 0x004F 182 |
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103 Oed00O00300 stw ro,8(r3L) 178 I

+=== Execution Stall Status

#=== Branch Stream
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I el 00002de: o PTA=- 164 |
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+=== Oldest Spec Branch Ci
1 0xl000028 ble- Oxg PTA- 155

+=-= Taken Flushed C i
I Ol 00002c8 ble- L] FTA- 183

+=== Higpredict Drain C
I

wit| |- | T

Figure 26. Detailed Pipeline Viewer: BPU Branch Processing Unit

This completes the last phase of this paper as shown in Figure 27.

; 7
Statistics Imm 3. View pipeline

sim G4plus vp view overdll pipeline

@ view detailed pipsiine

Figure 27. View the Pipeline Output
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