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How to generate and use IP packages 
 

In this document we show how to generate and use IP packages. Esterel Studio 5.5 allows: 

· IP providers designing parametric IPs to package and deliver them to IP users. 

· IP users, receiving a parametric package, to instantiate the parameters and generate VHDL, 
Verilog, SystemC or C/C++. The instantiation/code generation process is performed using 
Esterel Studio Configurator. 

 

  
Figure 1: Esterel Studio parametric design flow 

 

The following features are presented in this document: 

· Parametric design with Esterel Studio in Section 1 p 2. 

· IP package content in Section 2 p 3. 

· Generating IP packages in Section 3 p 5. 

· How to generate code from an IP package in Section 4 p 6. 

Esterel Studio 5.5.1 Application note 
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1 Parametric design 
There are two ways to implement parametric IPs in Esterel: using Host constant or Esterel pre-
processing. They correspond to different needs and they can be used in a complementary way. 
 

1.1 Parametric size with Host constant 
Esterel host constants with default values help defining parametric sizes, such as bus or FIFO sizes. A 
host constant with a default value can be given a different value at Esterel compilation time. This 
allows a single Esterel source program to be used to generate IPs with any desired value for the 
parameter. For example, think of a design having a bus size that can be 32, 64 or 128 bits. Using a host 
constant for the bus size (e.g. with default value 32) helps use the same Esterel design to generate 
target code (VHDL, SystemC, etc.) with value 32, 64 or 128 bits for the bus size. The bus size constant 
is declared as follows: 
 

host constant bus_size : unsigned default 32; 
 

1.2 Parametric interface or behavior with Esterel p re-processing 
Esterel pre-processing directives allow defining parametric interface or parametric behavior. Esterel 
pre-processing is very similar to (but less powerful) C pre-processing: it allows keeping or discarding 
parts of the source program according to symbols that are defined or not at Esterel compilation time. 
More precisely, this mechanism is based on #ifdef MY_SYMBOL .. #endif  directives that 
enclose any part of the Esterel program that needs to be kept or discarded according to the IP 
configuration. If the symbol MY_SYMBOL is defined at Esterel compilation for a desired IP 
configuration, the part of the Esterel program that is enclosed in the #ifdef MY_SYMBOL  .. 
#endif  directives will be kept. Otherwise, this part will be discarded by the compiler, which means 
that absolutely no code will be generated for it. Naturally, #ifndef  and #else  directives like in C 
preprocessing are supported. 
 
For example, think of a design using a FIFO that can have two different implementations: one with a 
bypass (which allows saving a cycle but increasing the critical path), and one with no bypass (which 
cuts the critical path but adds data latency). The Esterel program can be made parametric in the 
following way: 
 

#ifdef WITH_BYPASS 
run fifo_with_bypass 
#else 
run fifo_without_withpass 
#endif 
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1.3 Illustration 
To illustrate parametric design, here is a counter design where the two mechanisms are used together. 
Target code can be generated: 

· With different values for the incremented address size. 
· With different values for increment. 
· With or without an enable input. 

 
module program_counter: 
 host constant addr_bit_size : unsigned default 16;  
 host constant incr : unsigned default 4; 
 
#ifdef WITH_ENABLE 
 input enable; 
#endif 
 input load : unsigned<[addr_bit_size]>; 
 output pc : reg unsigned<[addr_bit_size]> init 0; 
 
sustain { 
#ifdef WITH_ENABLE 
  if enable then { 
#endif 
     next ?pc <= ?load if load 
               | ?pc + incr 
#ifdef WITH_ENABLE 
  } end if 
#endif 
} 
 
end module 

 

2 IP package content 
A configurable Esterel IP package is delivered as a Zip file that contains the following files: 

· Esterel source files (SSMs are translated into Esterel language before packaging). 
· Perl Configuration scripts. 
· One lock file for the Esterel Studio Configurator per generated target language. 
· A parameters configuration file. 
· Additional documentation files selected by the user. 

 
Please note that: 

· The receiver cannot modify Esterel source files.  Modifying the Esterel sources invalidate the 
lock files. 

· Esterel Studio Configurator will only generate target code on packaged IP with a valid lock 
file. 
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Table 1 lists the content of the parametric package. 
 

Content File name 
Esterel source files for the design  *.strl 
Parameters configuration file  parameters.cfg 
Lock files <Target_language>_<Basename>.lck  
Perl script to launch code generation <Basename>.prl 
One sub-directory per target language. 
This sub-directory stores target specific 
scripts. By default code is generated in 
this sub-directory. 

<Target_language>\ 

Table 1: IP Package content 

 

2.1 Parameters Configuration File Format 

The parameters configuration file (parameters.cfg ) is processed by the code generation perl 
script to parameterize the target code. The parameters configuration file is an ASCII file with 3 
sections: 

· Host constant part. This part is automatically generated when exporting the package and can 
be modified by the end-user. Host constant values must be written in the following way: 
Host_constant_name=Value . 

· Pre-processing part. Defined pre-processing symbols must simply appear one per line. 
· Prefix part.   In this section you can specify a string that will be used to prefix generated files 

and code (eg. generated SystemC). This is particularly useful when compiling together several 
instances of parametric designs. 

 
[HOST CONSTANTS] 
addr_bit_size=16 
incr=4 
 
[DEFINE] 
# To define macros, please uncomment corresponding 
lines 
# WITH_ENABLE 
 
[PREFIX] 
Slave 
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3 Generating IP packages 
Use the following procedure to generate a parametric IP package. 

1. Select Tools > Generate Configurable IP Package to display the configuration window. 
 

  
Figure 2: Parametric IP packaging window 

 
2. The package name and target directory are indicated in the Target zip file field. If you want to 

change either the name or the location click on Browse Target. 
3. To add an additional documentation file to your package click on Browse Readme. 
4. If you want to generate SPIRIT description and add the SPIRIT export click on Generate 

Spirit . 
5. By clicking the Configure button, you will open a configuration window that will allow you to 

select the parameters that will be exported in the IP package and their initial value (see Figure 
3). 

 

 
 

Figure 3: Parameter selection and configuration 

 
6. Click Generate to generate the package. Code generation settings (target code, options, etc.) 

will be based on the active configuration. 
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7. If the parametric package has been generated successfully, the following message will be 
displayed: 

 

  
Figure 4: Successful parametric package generation message 

3.1 Generating an additional target language in an IP package 
As presented earlier, the Configurator will only generate target code that has been defined when 
building the IP package. When you want to set multiple target languages in the same IP package, the 
process is the following: 

1. Generate the IP package for the first target language. 
2. When you want to generate the IP package for the second target language, select a new 

configuration and in the Parametric IP packaging window (see Figure 2) browse and select the 
same zip file that has been created in the previous step. 

3. When generating the package, Esterel Studio will ask you if you want to add the package to the 
existing zip file (see Figure 5). You should click on OK , the Zip file will then contain an IP 
package allowing code generation for both target languages. 

 

  
Figure 5: Adding a second target language to an existing IP package 

 
You can repeat step 2 to 3 for each required target language or generation scheme (modular, non 
modular, …). 
 

4 Using an IP package 
When receiving a parametric IP package, use the following procedure to generate your target code. 

1. Check that you have correctly installed the Esterel Studio Configurator on your machine (for 
example by checking that the ESTERELV7_CONFIGURATOR environment variable is 
correctly defined). 

2. Unzip the Parametric package. 
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To know the supported target languages, execute the PERL script <Basename>.prl without 
options. 
 
C:\HowTo\Counter>perl Counter.prl 
-T <target> option is mandatory ! 
Available targets are: 
        SystemC_Fast 
        Vhdl_Flat 
        Verilog_Flat 
For all possible target languages, see help (-h 
option). 
 
C:\HowTo\Counter> 

 
 

3. Edit the parameters file and configure your settings. 
 

 
Figure 6: Editing and configuring your parameters 

 
4. Run the <Basename>.prl perl script. Available options are presented in the following 

table. 
 

Option Detail 
-f  
<parametersFilename> 

To specify a parameter file 

-L <library_name> Name of the HDL library in which the design 
will be generated 

-D 
<generation_directory> 

To define the target directory where the 
parameterized IP will be generated 

-vhdl87 To generate VHDL 87 (by default VHDL 93 is 
generated) 

-T<target_code> To specify the target code to generate. 
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Option Detail 
Supported targets are:  

· C and C_Fast  
· Cpp and Cpp_Fast  
· SystemC_Fast  
· Vhdl_Flat  and Vhdl_Modular  
· Verilog_Flat  and 

Verilog_Modular  

Table 2: Esterel Studio Configurator Options 

        
Note that you must call the script once for each target language to generate. 
 
Illustration: 

· To generate SystemC you need to execute the following command: 
 

perl Counter.prl -T SystemC_Fast 
 

· To generate flat VHDL’87 based on the configuration parameters stored in Settings.cfg  
you need to execute the following command: 

 
perl Counter.prl -f Settings.cfg -T  Vhdl_Flat -vhd l87  

 
· To generate SystemC and have the code in the \delivery\SystemC directory you need 

to execute the following command: 
 

perl Counter.prl -T SystemC_Fast –D \delivery\Syste mC 
 


