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THE HIFSuite TOOLS

TOOLS FOR HDL ABSTRACTION AND OPTIMIZATION

The HIFSuite tools are command line tools that allow to auto-
matically abstract traditional RTL HDL modules into SystemC/
C++ modules ready to be simulated into a Virtual Platform.
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HDL PARSERS AND GENERATORS

AUTOMATIC ABSTRACTION TOOL (A2T)

HIF FORMAT

SUPPORT TOOLS

CORE APIs

The Parsers convert the input module from Verilog or VHDL 
to HIF Format. One Parser exists for each supported input 
language.
The Generators convert the HIF Format into SystemC and 
C++. One Generator exists for each supported output lan-
guage.

A2T uses the Core APIs to abstract HIF descriptions from 
RT level to transaction level fully compliant with the Sys-
temC TLM 2.0 standard.

 

The Heterogenous Internal Format (HIF) is the readable 
textual modeling format used by the Tools to create a com-
mon application domain.

The Core APIs (Application Program Interface) can be used 
by designers to create custom application tools and apply 
any kind of manipulation to the HIF description with com-
plete and structured function sets.

A number of companion tools built on top of the Core APIs 
are available to ease the manipulation of the modules. For 
example the Composer tool creates a single top level de-
sign from different modules. The Hierarchy Remover tool, 
instead, is used to flatten a hierarchical design thus reduc-
ing the complexity during the abstraction process.



ABSTRACTION FLOW

Both VHDL and VERILOG 
languages are supported

TRANSLATE ABSTRACT OPTIMIZE SIMULATE

The basic requirement for a testbench to be 
abstracted automatically is that it must be syn-
thesizable. When this is not true, the testbench 
must be manipulated by hand. To ease this pro-
cess, the Testbench Canonical Form was de-
fined as a set of two basic rules:

Testbench Canonical Form

Interface Optimization
Scheduler Optimization
Data Type Optimization

Fast Simulations
Readable C++ Code
Omogeneous Modules

A RTL module is 
translated together 
with its testbench 
into its SystemC RTL 
equivalent

The translated mod-
ule is automatically 
abstracted into Sys-
temC TLM or C++

The abstracted mod-
ule is optimized in 
order to meet the 
required simulation 
performances

Finally, the module can 
be inserted (i.e. com-
piled) into a Virtual Plat-
form by using dedicated 
wrappers

TLM and C++ Abstraction
Timing annotation

1. SINGLE PROCESS: different processes are merged into a single one.

2. SYNCHRONIZED WAITS: any WAIT statement is a multiple of the clock positive edge. 
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Cryptoplatform  Example

Virtual Platform
Simulation

Building a Virtual Platform starting from VHDL and Verilog RTL cryptographic 
modules:

SystemC

SystemC

SystemC

SystemC

Simulation Times and Speedup

Module description Time (s) Speedup (x) of 
Abstracted C++

Abstracted C++ 25.3 -
SystemC RTL 3,039.7 120.1
Commercial Simulator (SystemC memory cosimulation) 1,489.4 58.9
Commercial Simulator (Verilog and VHDL only) 428.8 16.9

The simulation times shown in the table below 
were recorded in 4 different modes and at different 
levels of abstraction by using the same software 
application running inside the Cryptoplatform.

Design Rounds SystemC 
RTL

Commercial 
Simulator

Abstracted 
C++

Speedup vs 
SystemC RTL

Speedup vs 
Commercial 
Simulator (x)

Camellia 2,000,000 37,526.4 2,148.8 6.1 6,151.9 352.3
DES56 3,200,000 15,817.2 1,516.7 9.8 1,614.0 154.8
SHA512 300,000 6,099.9 175.6 4.4 1,386.3 39.9
XTEA 400,000 987.3 170.9 3.2 308.5 53.4

Simulation times related to the single cryptographic modules with their testbench:



SERVICES The HIFSuite development team is available to 
support customers in any specific requirement. 
For any request contact hifsuite@edalab.it.

Module 
Conversion

Conversion of customer’s HDL modules into their C++ versions 
with the desired optimizations. In a few days many modules can 
be translated, thus saving time and efforts.
The customer is required to provide the HDL modules and the 
related testbenches. If required an NDA can be shared among 
parts.

Testbench 
Generation

If the customer does not have a testbench for its HDL module, it 
can be generated from scratch. This is a manual operation per-
formed to create testbenches in the canonical form to be automati-
cally translated with the related module.

Virtual Platform 
Wrappers

The customer may require the final module to be compliant with a 
particular interface or scheduling behaviour.

Training
Electronic System Level design, Virtual Platforms and the HIF-
Suite Tools can be learnt more easily with the help of experienced 
developers. The customer may ask for one or two day training 
sessions at its place or at the HIFSuite team place.

Support

The HIFSuite team is ready to support customers in any problem 
related to the use of the software (if bought with a commercial li-
cense) and with the output delivered through the services. Service 
Level Agreements (SLA) can be applied with a shared ticketing 
system.

The HIFSuite team is composed of skilled people with great knowledge of 
HDL design and tools. Feel free to ask for tailored services.



In the past years the HIFSuite
tools were used effectively in 
many EU projects. Below is a 
list of projects and some of the 
partners.PROJECTS

Some of the EU project partners
ST Microelectronics• 
Philips• 
Muneda• 
Keysight Technologies• 

ON Semiconductors• 
EUROTECH Group• 
Offis• 
... and others• 

The full partner lists are available on the projects’ website.

Contrex 
(2015)

Design of embedded 
mixed-critically control 
systems

SMAC (2011)
Smart components and 
smart systems integra-
tion

Touchmore 
(2011)

Correct SW generation 
and smart systems inte-
gration

Complex 
(2009)

Codesign and power 
management in plat-
form-based design

Coconut 
(2007)

Embedded systems de-
sign and verification

Vertigo 
(2005) HW Formal Verification



Get the software
The HIFSuite tools are available through a commercial license both for Win-
dows and for Linux. Contact EDALab at hifsuite@edalab.it 

More information at www.hifsuite.com

Credits
The HIFSuite software is developed by EDALab s.r.l., an Italian software house 
committed to embedded system design. More information at www.edalab.it
This work has been partially supported by the EU large-scale integrating project 
CONTREX (FP7-2013-ICT-10-611146).


