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Presentation Overview

• What is SimG4+?
• Preparation
• Directory layout
• Examples and tool flow

• Step 1:  Compile source code
• Step 2:  Run simulator
• Step 3:  View pipeline
• (Optional) Analysis example
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What is SimG4+?

•SimG4+ is a cycle-accurate, execution-driven timing 
simulator of the G4+ microprocessor
• “cycle-accurate” = hardware is simulated at cycle-by-cycle granularity
• “execution-driven” = simulator consumes an executable program

•Uses
• Application tuning
• Library development/tuning
• Compiler optimization development
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Directory Layout

~/fae-training-04/sim_G4plus_v0_7_1_linux_ppc

bin doc fmtsexamples tools

sim_G4plus
(timing simulator)

sim_G4plus_vp
(pipeline viewer)

spftools/tkvp
(detailed pipe viewer)

sim_G4plus.pdf
(user guide pdf)

lsu.fmt, bpu.fmt
(detailed pipeline

format files)

runexample_accel_exemode.sh
(example script)

forloop_lptrace.c
(source C program)
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Login!

1. login as username: guest password: guest
2. $ which sim_G4plus

Go to example directory!
1. $ cd ~/fae-training-04/sim_G4plus_v0_7_1_linux_ppc/examples
2. $ ls

(TIP: to use command and filename completion, type first few 
characters of name, then press <tab> to complete)
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View the Example Script

$ less runexample_accel_exemode.sh
(TIP: scroll up and down with arrow keys, pgup/pgdown, ‘q’ to quit)

Steps:

1.  Compile source code

2.  Run simulator

3.  View pipeline
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gcc

SimG4+ Tool Flow

Source Code

Statistics

PowerPC Executable

sim_G4plus

Pipeline
Information

sim_G4plus_vp

tkvp

1. Compile source code

2. Run simulator

3. View pipeline

view overall pipeline

view detailed pipeline



Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. 
All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2004

Step 1:  Compile 
Source Code
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View Source Code Before Compiling

$ less forloop_lptrace.c
or
$ vi forloop_lptrace.c

• start and stop markers are 
illegal opcodes understood by 
the simulator
• start code:  0x14000001
• stop code:  0x14000002

• the resulting executable will 
run only on the simulator

stats/pipeline
collected

start marker

stop marker
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Compile Source Code

• $ file forloop_lptrace

1. $ gcc  -o forloop_lptrace  forloop_lptrace.c  -static

specify executable to output

specify input source file

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

(Optional) verify the file type of the executable generated 
(ELF, 32-bit MSB, PowerPC, statically linked)
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Step 2:  Run Simulator
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Simulator Options:
“-h” to access help

Usage
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Simulator Options:
“-v” to access version

Expiration Date
Version



Slide 15

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. 
All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2004

Simulator Options:
“-r”, “-R” (verbose)  to view parameters

Parameter

Default value
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Run Simulator

$ sim_G4plus  -a  -p forloop.pipeout forloop_lptrace >  forloop.stats

start simulation in accelerated 
mode
(don’t collect stats/pipeline until 
simulation reaches start marker)

generate pipeline output file

statistics output
(redirect from stdout to file)

executable to simulate
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View Statistics (1/3)

$ less forloop.stats

simulation parameters
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View Statistics (2/3)

$ less forloop.stats

simulation parameters

messages during
simulation

output statistics
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View Statistics (3/3)

$ less forloop.stats

# instructions

# cycles
IPC

(instructions per cycle)



Slide 20

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. 
All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2004

Pipeline Output File

•Pipeline Output file:
• Is a text file
• Shows status of simulated processor on each clock cycle

•Use a viewer
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Step 3:  View Pipeline
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Overall Pipeline Viewer Options

$ sim_G4plus_vp -h
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Run Overall Pipeline Viewer

$ sim_G4plus_vp  forloop.pipeout &

pipeline output file generated

run viewer as background process
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Overall Pipeline Viewer Display

$ sim_G4plus_vp  forloop.pipeout &
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G4+ Block Diagram
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Overall Pipeline Viewer Display:  In-Depth (1/2)

legend
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legend
controls
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legend
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Overall Pipeline Viewer Display:  In-Depth (2/2)
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Detailed Pipeline Viewer:  LSU (1/2)

$ ../bin/spftools/tkvp ../fmts/lsu.fmt forloop.pipeout &

detailed pipeline viewer
LSU format file

pipeline output file generated
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Detailed Pipeline Viewer:  LSU (2/2)

$ ../bin/spftools/tkvp ../fmts/lsu.fmt forloop.pipeout &
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Detailed Pipeline Viewer:  BPU

$ ../bin/spftools/tkvp ../fmts/bpu.fmt forloop.pipeout &
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Review of Commands

Preparation
$ which sim_G4plus
$ cd ~/fae-training-04/sim_G4plus_v0_7_1_linux_ppc/examples
$ less runexample_accel_exemode.sh
$ less forloop_lptrace.c

1.  Compile source code
$ gcc -o forloop_lptrace forloop_lptrace.c -static
$ file forloop_lptrace

2.  Run simulator
$ sim_G4plus -a -p forloop.pipeout forloop_lptrace > forloop.stats
$ less forloop.stats

3.  View pipeline
$ sim_G4plus_vp -h
$ sim_G4plus_vp forloop.pipeout &
$ ../bin/spftools/tkvp ../fmts/lsu.fmt forloop.pipeout &
$ ../bin/spftools/tkvp ../fmts/bpu.fmt forloop.pipeout &
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Analysis Example
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View Pipeline

$ cd ~/fae-training-04/library/matrix_mul/sndfdemo-slow/
$ ls
$ sim_G4plus_vp sndfdemo-slow.execute.pipeout
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Pipeline to Analyze
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Analysis

1. There is a bubble in the VIU2 pipeline between R and T
2. T waits in the VIU2 reservation station 1 extra cycle
3. T depends on the result in register v10 from S
4. S is delayed from entering VPU reservation station because it 

is blocked in VIQ by R
5. R is held in VIQ for 1 extra cycle because the VIU2 reservation 

station is blocked by P
6. P depends on the result in register v0 from O
7. O stalls in VPU reservation station because it depends on v1 

from K

Conclusion:  If we can insert instructions between K and O, then O 
will not stall waiting for K


