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Different Abstract Models (1/2)

Function

Communication

Source: L. Cai and D. Gajski, "Transaction Level Modeling: An Overview" CODES+ISSS’03
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Different Abstract Models (2/2)

❖ Three degrees of time accuracy

❖ Un-timed computation/communication 

➢ pure functionality of the design without any implementation 

details

❖ Approximate-timed computation/communication

➢ contains system-level implementation details, such as the 

selected system architecture, the mapping relations between 

processes of the system specification and the processing 

elements of the system architecture

➢ the execution time is usually estimated at the system level without

cycle-accurate RTL/ISS (instruction set simulation) level 

evaluation

❖ Cycle-timed computation/communication

➢ contains implementation details at both system level and the 

RTL/ISS level, such that cycle-accurate estimation can be 

obtained
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Specification Model (A)

❖ The functionality of the system is specified in this 

abstraction level.



P5

Component-Assembly Model (B)

❖ The system architecture can estimate the computational time

without consideration of the communication time. The 

number of required processing elements is determined in 

this level.
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Bus Arbitration Model (C)

❖ The data transfer is implemented by the message-

passing channel without cycle-accuracy, pin-

accuracy and specific detailed protocol.
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Bus Functional Model (D)

❖ The message-passing channels are replaced by 

protocol channels via the procedure of protocol 

refinement. 

❖ The protocol channels are both cycle-accurate with the 

specific protocol.
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Cycle-Accurate Computation Model (E)

❖ The processing elements (PE) or IPs are cycle-accurate

which may be RTL models.

❖ The converters or adapters are required to convert data 

transfer between the higher abstraction channel model 

and lower abstraction PE or IP models.

1. Master interface

2. Slave interface

3. Arbiter interface

4. Wrapper/Adapter
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TLM Design Flow



P10

Component Assembly

❖ Based on the analysis of the algorithm 

we need to:

❖ partition the algorithm into Software/Hardware

❖ select the general-purpose processor or the 

DSP

❖ design IPs or select IPs from library

❖ choose Real-Time Operation System (RTOS) 

if necessary
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Communication Exploration

❖We need to

❖map channels to buses (centralized or 

back-door)

❖ assign bus-accessing properties for 

each IP (master or slave)

❖ decide the bus arbitration policy
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Protocol Refinement (Platform-based)

❖We need to determine the pin-

and cycle-accurate bus 

protocols.

❖ And the details of the bus control 

signal are contained.
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IP Refinement

❖ The IPs are refined to pin-and cycle-accuracy.

❖ The embedded software is optimized to achieve 

high performance.

❖ The wrapper to transfer the data between IPs and 

bus are designed.
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IP Replacement

❖ Some important IPs are modeled 

with pin- or cycle-accuracy.

❖ The cross-level adaptors are 

required to bridge the models in 

different abstraction level.

❖ The IPs are replaced or refined 

one by one.
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Communication Refinement

❖We should decide the pin- and cycle-accurate bus protocol.

❖ The wrapper to transfer the data between IPs and bus are 

required.
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SystemC Design Flow


