
1. Tutorial Title 
Transaction Level Modeling with SystemC for System Level Design 

2. Abstract of the Tutorial 
Semiconductor industry continues to follow the trend “the smaller the better”, however, full 
exploitation of silicon capabilities limited by ever growing design complexity coupled with tight 
project schedules surfaced hardware/software co-design approaches which revolutionized SoC 
performance evaluation & architecture analysis and early embedded software development 
thereby increasing the computing capabilities of the SoC. After a decade of attempts to define an 
intermediate abstraction level between synthesizable RTL and System-on-Chip (SoC) paper 
specification, the Transaction Level Modeling (TLM) has been put forward as a promising 
solution above Register Transfer Level (RTL) in the SoC design flow bringing software and 
hardware teams together using the unique reference model; resulting in dramatic SoC design 
quality improvement thereby reducing SoC time-to-market.  

The Timed and Untimed modelling techniques offered by TLM addresses SoC design issues and 
tackle activities ranging from early software development to functional verification and 
architecture analysis. Among the abundant choices of system level languages, SystemC 
supporting multiple abstraction levels and refinement capabilities ranging from high-level 
functional models to low level timed, cycle-accurate, and RTL models became de-facto language 
for TLM implementations.  

The proposed Tutorial aims to provide- An introduction to “IEEE 1666-2011 SystemC standard” 
published in year 2012, SystemC modelling elements, an introduction to TLM abstraction 
including involved modelling techniques & guidelines and its usability for early embedded 
software development, functional verification and architecture exploration. 

3. Proposed Duration 
Half day (3 hours) 

4. Prerequisite Knowledge 
Familiarity with C++, Hardware Description Languages and basic understanding of hardware & 
software design is essential 

5. Detailed Outline 

S. No Topic Description Duration 

1 

Introduction 
to “IEEE 
1666-2011, 
SystemC 
standard  

Introduction to SystemC from the ground up along with brief history ¼ hour 

Introduction to SystemC Verification (SCV) Library- verification 
extensions for SystemC 

¼ hour 

SystemC modelling elements and synchronization primitives ¼ hour 

SystemC simulation kernel and support for modelling various 
abstraction levels using SystemC 

½ hour 

2.  

Transaction 
Level 
Modeling 
(TLM) using 
SystemC for 
System 
Level Design 

Introduction to TLM abstraction along with its brief history ¼ hour 

TLM-2 coding styles: Loosely-Timed & Approximately-Timed and 
its applications  

¼ hour 

TLM-2 core interfaces, payload & extensions and its interoperability ½ hour 

TLM-2 Timing annotations and temporal decoupling ¼ hour 

3.  
TLM 
applications 

TLM-2 usage for early embedded software development, functional 
verification and architecture exploration. 

½ hour 

Total  3 hour 



6. Tutorial Goals 
(i) The proposed tutorial is intended for Embedded Software Developers, System Level 

Designers, IP & SoC Verification Engineers and SoC Architects who are interested in 
improving SoC design approach by adopting Transaction Level Modeling approach using 
SystemC thereby reducing SoC time-to-market. 

(ii) The proposed tutorial will provide a discussion forum to attendees to deliberate TLM 
benefits vis-à-vis other Modelling approaches. 

7. Background Information of the Tutorial Presenters 

Name Nishit Gupta Deepak Jharodia 

Brief 
Biography 

Nishit is working as Scientist in 
‘R&D in Electronics Group’ at ‘Ministry 
of Electronics & information Technology’, 
Government of India wherein he holds the 
responsibility to evolve and strengthen the 
R&D in Microelectronics & related areas 
across the country. As the part of this role, 
he, while serving as member of various 
Committees constituted by Government of 
India, is playing a key role in several 
flagship programmes of Government of 
India.  

Earlier, he has worked as 
Technical Leader in ‘Technology-R&D 
Group’ at ST Microelectronics for around 
9 years, wherein he was involved in 
understanding requirements of customers 
in various internal divisions and 
developing, promoting and delivering 
trainings across various ST sites on 
System Level Methodologies around 
TLM/SystemC, Debug/Verification tools 
& hardware IPs for SOC Architecture 
Analysis & Performance Evaluation at an 
early design phase. 

Deepak has a decade-long 
experience in developing and 
promoting ESL methodologies. Out of 
these, 8 years were spent in ST 
Microelectronics as Technical Leader 
wherein he worked as Technical 
Leader in a Central Group whose 
mandate was to promote 
SystemC/TLM within and outside the 
organization. 

He has extensive experience in 
almost all aspects of ESL domain – 
from developing IPs for software 
development VSoCs & integrating 
complex platforms with highly 
volatile customer requirements to 
envisioning & driving development of 
tools for Virtual Platforms. He was 
also involved in educating new users 
in use and benefits of SystemC/TLM 
based methodologies. 
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