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A container class for communication and 

synchronization

They implement one or more interfaces

Different channels may implement the same interface 

in different ways

A channel implements all the methods of the inherited 

interface classes

There are primitive channels and hierarchical channels

© 2012-2017 Zainalabedin Navabi - SystemC Abstract Channels 12



A primitive channel does not contain any hierarchy or 

processes

All primitive channels are derived from the base class 

called sc_prim_channel

SystemC contains several built-in channels:
• sc_signal

• sc_mutex

• sc_semaphore 

• sc_fifo
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SC_MODULE (bCircuit) {

sc_in <bool> a, b;

sc_out <int> w;

…

sc_signal <bool> d;

sc_signal <int> e;

sc_signal <sc_lv <8> > dv;

…

};

sc_signal is a 

primitive channel
sc_signal has a template 

parameter for type

sc_signal_in_if is an      

interface class for 

the sc_signal class, 

it is derived from 

sc_interface
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 sc_signal methods are:

• write(..): write value

• read(): read value

• event(): was there an event (in bool)

• default_event(): get the event

 For signals of type bool and sc_logic:

• posedge_event(): get the event

• negedge_event()

• posedge(): was there an event (in bool)

• negedge()

• delayed(): get the delayed signal
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 A mutex is an object used to let multiple program threads share 

a common resource without colliding

 Any process that needs the resource must lock() the mutex

waits until lock occurs

 The process unlocks() the mutex when done

 Using trylock() allows a process to get the mutex if availble

(non-blocking) 

 There is no event that tells when an sc_mutex is freed
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virtual int lock();
• If the mutex is unlocked

 member function lock() shall lock the mutex and return

• If the mutex is locked

 suspend until the mutex is unlocked (by another process)

Multiple attempt to lock the mutex in the same delta 

cycle
• the process instance that is given the lock in that delta cycle is 

“non-deterministic”

• relies on the order in which processes are resumed within the 

evaluation phase.

Implements a 

blocking process
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virtual int trylock();
• If the mutex is unlocked

 Member function trylock() shall lock the mutex

 Shall return the value 0

• If the mutex is locked

 Member function trylock() shall immediately return the value -1

 The mutex shall remian locked

Implements a non-

blocking process
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virtual int unlock();
• If mutex unlocked,

 member function unlock shall return the value -1

 the mutex shall remain unlocked

• If mutex locked by another process

 member function unlock shall return the value -1

 the mutex shall remain locked

• If mutex locked by the calling process

 member function unlock shall unlock the mutex

 shall return the value 0
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interfaceClasses.h
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bufferChannel.h

bufferChannel.cpp
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simplePutGet.h

simplePutGet.cpp
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simplePutGet_TB.h
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bufferChannel_main.cpp
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interfaceClasses.h
template form
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fifoChannel.h
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fifoChannel.h

Form 1

Form 2

Because of the template format, it 

doesn’t have .cpp file and all functions 

are implemented in .h file

fifoChannel.cpp
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fifoPutGet.h

fifoPutGet.cpp
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fifoPutGet_TB.h
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fifoChannel_main.cpp
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interfaceClasses.h
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stackChannel.h

stackChannel.cpp
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stackPushPop.h
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stackPushPop.cpp
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stackPushPop_TB.h
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stackPushPop_main.cpp
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Initiator Target
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sharedBusChannel.h

Template form
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sharedBusPutGet.h
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sharedBusPutGet.h
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sharedBusPutGet.h
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sharedBusPutGet.h
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sharedBusPutGet_TB.h
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interfaceClasses.h
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prioritySBusChannel.h
Template form
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Handling Priorities



prioritySBusChannel.h

Template form
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prioritySBusChannel.h
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prioritySBusPutGet.h
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prioritySBusPutGet.h
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prioritySBusPutGet_TB.h
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interfaceClasses.h
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memoryAccessChannel.h
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memoryAccessChannel.h
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memoryAccessChannel.h
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memoryReadWrites.h
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memoryReadWrites.h
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memoryReadWrites.h
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memoryReadWrites_TB.h
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memoryAcessChannel.h
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memoryAcessChannel.h
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memoryReadWrites.h
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Initiator Out



memoryReadWrites.h
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MemoryIn



memoryReadWrites.h
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interfaceClasses.h
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burstinterfaceChannel.h
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burstinterfaceChannel.h
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burstinterfaceChannel.h
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memoryReadWrites.h
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memoryReadWrites_TB.h
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Can contain complex behavior

 Implemented as modules in SystemC
• Derived from sc_module

More importantly, a platform for defining interfaces

© 2012-2017 Zainalabedin Navabi - SystemC Abstract Channels 122



 Handshaking
• Serial to Parallel Stack Writer

 Channels
• Basics of Channels
 sc_signal

 sc_mutex

• Primitive Channels
 Simple put-get buffer channel

 FIFO channel

 Stack non-blocking channel

 Multi-way shared bus

 Priority shared bus

 Memory access, using sc_port and sc_export

 Burst interface handler

• Hierarchical Channels
 Burst buffer with RTL interface

© 2012-2017 Zainalabedin Navabi - SystemC Abstract Channels 123



 Burst Channel

• Port on one side and interface on the other
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Arbiter.cpp
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Memory.h
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Memory.cpp
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BurstReaderWriter.h
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BurstReaderWriter.cpp
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BurstReaderWriter_tb.h
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BurstReaderWriter_Main.cpp
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Trace results



Handling handshaking in an abstract way

Enclose communications in channels

Connect modules through channels

Develop your own channels or use existing

Primitive channels

Hierarchical channels
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