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Systemy wbudowane

Wykład 9: SystemC – modelowanie na 

różnych poziomach abstrakcji
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Poziomy abstrakcji projektowania 

systemów HW/SW 
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Model czasu
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Poziom RTL (1)
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Poziom RTL (2)

� Licznik: 
� 8-bitowy 

� clear=1: licznik ← 0

� load=1: licznik ← Data_in

� clk=↑: licznik ← (licznik +1) mod 256

� Rejestr przesuwający:
� 8-bitowy 

� load=1: licznik ← din

� clk=↑: 
� LR=1: licznik ← licznik <<1

� LR=0: licznik ← licznik >>1
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Poziom RTL (3)
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Poziom RTL (4)
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Poziom RTL (5)
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Poziom RTL (6)

12/17/2011 S.Deniziak:Systemy wbudowane 10

Bus Cycle Accurate Model

� Specyfikacja na poziomie cykli kanałów 
komunikacyjnych

� Nie odwzorowuje obliczeń w komponenty 
sprzętowe
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Przykład: GCD (1)

#include "systemc.h"

SC_MODULE(euclid) {

sc_in_clk clock;

sc_in<bool> reset;

sc_in<unsigned> a, b;

sc_out<unsigned> c;

sc_out<bool> ready;

void compute();

SC_CTOR(euclid){

SC_THREAD(compute);

sensitive << clock.pos;

reset_signal_is(reset,true);

}

};
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Przykład (2)
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UnTimed Functional Model 
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Przykład (1)
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Przykład (2)

12/17/2011 S.Deniziak:Systemy wbudowane 16

Przykład (3)
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Przykład (4)
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Przykład (5) 
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Timed Functional Model
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Modelowanie na poziomie transakcji 

(TLM)

� (untimed) Functional level

� executable specification

� Transaction level

� analyze SoC architecture, early 
SW development

� estimated timing 

� Pin level

� RTL/behavioral HW design and 
verification

UTFU TF UTF

UTFU TF

TLMT LM TLM

TLM TLM

RTLR TL RTL

RTL RTL

At TLM level, concerns only focus on mapping out data flow 

details: the type of data that flows and where it is stored
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Podstawowe komponenty TLM

Module : structural entity, which contain processes, 
ports, channels, and other modules

Channel : implements one or more interfaces, and 
serves as a container for communication functionality

Port : object through which a module can access a 
channel’s interface. 

Transaction : exchange of a data or an event between 

two components of a modeled and simulated system
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1. Specification model

2. PE*-assembly model

3. Bus-arbitration model

4. Time-accurate 
communication model 

5. Cycle-accurate computation 
model

6. Implementation model

Typy modeli

TLM

* Processing elements
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PE-assembly & Bus-arbitration Models

� Processing elements (PEs)

� Message-passing channels 

• Abstract bus channels

• Bus arbiter arbitrates bus 

conflict
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Time-accurate Communication model

� Time/cycle accurate 
communication (time 
constraint) 

� Approximate timed 

computation

� Protocol channel
provides functions for 
all abstraction bus 
transaction
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Cycle-accurate computation model

� Modeled at register-transfer level 

� PE are pin accurate and execute cycle-accurately

� Wrappers convert data transfer from higher level of abstraction to 
lower level abstraction
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Design Tasks

1. PE assembly and model generation

Bus-arbitration

model

Specification

model

1

PE-assembly 

model

2

Time-accurate

Communication
model

3

Implementation

model

4

Cycle-accurate
Computation

model

5

6

7 8

System

Design

Component

Design

2. Communication exploration and bus-

arbitration model generation 

3. Protocol refinement  and time-accurate 

communication model generation 

4. RTL/ISS* synthesis 

5. IP replacement 

6. Communication synthesis and 

interconnect network generation 

7. Accurate communication feedback 

8. Accurate computation feedback

* ISS : Instruction set simulator
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Źródła informacji o SystemC

� www.systemc.org

� SystemC User Guide

� SystemC Language Reference Manual
� http://standards.ieee.org/getieee/1666/index.html
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KoniecKoniec


