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SystemC Processes (1)

● Basic unit of concurrent execution

● Encapsulates functionality

● Have sensitivity lists

● Triggered by events on sensitive signals

● Member functions are registered as processes 

 by a process declaration in SC_CTOR

● No input arguments, No output



Processes (02A) 5 Young Won Lim
06/13/2012

SystemC Processes (2)

● Expressing concurrency and parallel activities in the system

● Contained in modules

● Access external channel interfaces  through the ports

● Not hierarchical → cannot call another process directly

● Can call methods and functions that are not registered as processes 
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Types of Processes

● Method processes

● Thread processes

● Clocked thread processes (deprecated)
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SC_METHOD

● Executed repeatedly 

● Run completely and then return

● Cannot be suspended : wait() X 

● Should avoid using calls to blocking methods

Registration → 

SC_METHOD(process_name);

sensitivity << signal1 << signal2 << .... ;
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SC_THREAD

● Executed only once  and only once by the simulator

● Have complete control on the simulation 

 until return to the simulator

● exit(): the process is terminated for the rest of simulation

• wait(): suspend process execution until a next trigger 

             (continue execution until the next wait())

Registration 

SC_THREAD(process_name);
sensitivity << signal1 << signal2 << .... ;
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SC_THREAD v.s SC_METHOD

SC_THREAD 

 most general process

      used to model nearly anything

      slower than a SC_METHOD

      (→ wait() induces a context switch)

SC_METHOD

faster
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Static Sensitivity

● Static sensitivity provides the parameters, 

 which would trigger a process statically

● Specified during design.
 

SC_METHOD(add);
sensitive << A << B << Cin;
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Dynamic Sensitivity for SC_METHOD

next_trigger(event);

next_trigger(event
1
 | event

i
, ...);

next_trigger(event
1
 & event

i
, ...);

next_trigger(timeout, event);

next_trigger(timeout, event
1
 | event

i
, ...);

next_trigger(timeout, event
1
 & event

i
, ...);

next_trigger(timeout);
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Dynamic Sensitivity for SC_THREAD

wait(event);

wait(event
1
 | event

i
, ...);

wait(event
1
 & event

i
, ...);

wait(timeout, event);

wait(timeout, event
1
 | event

i
, ...);

wait(timeout, event
1
 & event

i
, ...);

wait(timeout);
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Process Communications

Communication at the same level

(a) Processes may communicate with other processes via channels

(a) Processes may be synchronized  with other processes via events.

Communication with different level

(a) Processes may communicate with processes outside the local design module
 through ports bound to channels by way of interfaces.

(b) Processes may also communicate with processes in sub-module instances
via interfaces to channels connected to the sub-module ports or 

      by way of interfaces through the module itself of an sc_export.
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Communication with Processes

SC_METHOD (PrA) or SC_THREAD(PrA)

sc_event ev1;

sc_signal sig1;
sc_fifo fifo1;
sc_mutex mu1;
sc_semaphore sema1;

SC_METHOD (PrB) or SC_THREAD(PrB)

PrA PrB

PrA PrB

trigger(ev1), 
sensitive <<  ev1,
wait(ev1), 
next_trigger(ev1), 

sig1.read(),  sig1.write(),
fifo1.read(),  fifo1.write(), … 
mu1.lock(),  mu1.unlock(), … 
sema1.wait(),  sema1.post(), ...

channel

interface

Communication at the same level
(a)  via channels
(a)  via events.
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Communication with Outside Modules

sc_signal sig1;
sc_fifo fifo1;
sc_mutex mu1;
sc_semaphore sema1;

PrA

sig1.read(),  sig1.write(),
fifo1.read(),  fifo1.write(), … 
mu1.lock(),  mu1.unlock(), … 
sema1.wait(),  sema1.post(), ...

ModAex_port

Communication with different level
(a) Through ports bound to channels by way of interfaces.
(b) via interfaces to channels connected to the sub-module ports  
(c) by way of interfaces through the module itself of an sc_export.
 

interface

channel

port
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Communication with Sub-Modules

SC_METHOD (PrA) or SC_THREAD(PrA)

sc_signal sig1;
sc_fifo fifo1;
sc_mutex mu1;
sc_semaphore sema1;

PrA

PrA

sig1.read(),  sig1.write(),
fifo1.read(),  fifo1.write(), … 
mu1.lock(),  mu1.unlock(), … 
sema1.wait(),  sema1.post(), ...

SC_MODULE (ModA) 

ModA

ModA

interface

port

channel

Communication with different level
(a) Through ports bound to channels by way of interfaces.
(b) via interfaces to channels connected to the sub-module ports  
(c) by way of interfaces through the module itself of an sc_export.
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Communication with Modules
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