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Performance Analysis 
and Visualization of 
SystemC Models
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Overview
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What do we want to analyze?
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SystemC Performance 
Analysis Phases

During 
Simulation

Model
Instrumentation

Model
Instrumentation

Data 
Collection

Data 
Collection

Data
Visualization

Data
Visualization

Scenario
Definition
Scenario
Definition

During 
Model 
Design
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Simulator Architecture for 
Performance Analysis
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Simulation Models 
(OSCI SystemC)

uP Mem Peri

Tk/Tcl
Simulation Control and 

Model Visualization

cmd> top.uP –get
PC SP REG1…
cmd> top.uP –get PC
0xffffffff

cmd> top.uP –get
PC SP REG1…
cmd> top.uP –get PC
0xffffffff
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Dispatching Tcl Commands to 
SystemC Modules
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Tcl_CreateCommand (
interp, cmdName, funcPtr , 
clientData , deleteProc);
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Simulation Models 

uP Mem Peri

ReadRead

ParseParse

ExecExec
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Tcl_Main()

OPB_Slave

OPB_Slave ( params )

Virtual Int
Dispatch ( args ) { … }

XC_Tcl_Base SC_MODULE

Virtual Int
Dispatch ( args )=0

…

…
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Data Member Accessors

In the code:

SC_MODULE(ublaze) {

xc_access_flags vars;

SC_CTOR(uP) {

XC_TCL_ACCESSOR(vars, PC);

XC_TCL_SYM_ACCESSOR(!��
 ,

_MSR, “Machine Status Register”);

}

virtual int Dispatch(args) {

// Implement accessor –set and -get
xc_tcl_accessor_parser (��(
:�!��
 );

// Local command parsing
}

}

From the command line:
cmd> top.ublaze –get PC

0xffffffff

cmd> top.ublaze –set PC 0x30000000
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• <model> –get <var>

• <model> –set <var> <value>
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Performance Monitors
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Current
samples

Historical
samples

Trigger 
Capture

Notifications from Timed 
Functional Model

Samples gathered by 
Tk/Tcl for visualization

In the model:

SC_MODULE(mem) {

xc_monitor<unsigned long> read_mon;

SC_CTOR(mem) : 

read_mon(“read_mon”) {

}

virtual int mem_read {

// Update the PC value for the next instr.
XC_NOTIFY(read_mon, read_addr);

}
}

In the GUI:
cmd> top.mem.read_mon –set width 0x200
cmd> top.mem.read_mon –format xy
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Performance Monitors

uP

Mem

System Model

Tcl/Tk Environment 
Thread

Simulation
Thread

cmd> top.uP.cache -read

dispatch

data

Cache Monitor

Current
samples

Historical
samples

Trigger
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Gallery of Visualizations
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Bus visualization
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CPU visualization
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Memory visualization
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Simulation Efficiency:  Monitors and SCV

Enable 
SCV logging

during run-time

SCV trace : 2 streams, 86Mb, 1’250’000 events

Monitors : 20 monitors, >10’000’000 events

No instrumentation

20 Xilinx monitors

1 SCV stream

2 SCV streams

25ms simulation of
Microblaze system 
running uCLinux
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Summary
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Thank you!


