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Overview

This application note describes how to integrate the Impulse CoDeveloper software and hardware design
tools into a Visual Studio 2008 workflow.

Impulse Cis based on ANSI C, allowing you to use standard C development tools to debug your application
and model hardware-hardware and hardware-software interactions. In effect, the standard C compiler
and debugger become a hardware/software behavioral simulator, allowing you to model parallel
processes and observe the movement of data from one process to another, before generating any
hardware. These software simulation methods are described in detail in the Impulse C User’s Guide.

This application note describes how you can Microsoft Visual Studio for all of your Impulse C design
processing, including both software simulation and hardware generation. The benefit of doing this is that
you only need to use one IDE platform (Visual Studio) for both software debugging and hardware
generation.

This document assumes that you are already somewhat familiar with the Impulse CoDeveloper design

flow. If you are not familiar with this design flow, please read the introductory tutorials provided with
Impulse CoDeveloper, in the Help and Support section of the CoDeveloper Start Page.

Requirements

(] Microsoft Visual Studio 2008
(1 CoDeveloper 3.20.b.6 or above.
[l Impulse Visual Studio Support installer (provided with CoDeveloper)
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Step 1: Install the Impulse Visual Studio support files

The Visual Studio plugin for Impulse is installed during CoDeveloper Installation. Select Microsoft
Visual C++ Plugin.

{i¥ Setup - CoDeveloper Universal 3.20

Select Components ~ I
Which components should be installed? f

Selectthe components you want to install; clear the components you do notwant to install.
Click Mext when you are ready to continue.

iFuII installation hd |
Microsoft Visual C++ Plugin 0.1 MB
Sun Java Runtime Environment 80.3 MB
[v] Altera Platform Support Packages 56 MB
[v] Xilinx Platform Support Packages 46.1 MB
[v] Other Platform Support Packages 50.7 MB

Current selection requires atleast 401.6 MBE of disk space.

< Back ” MNext = ] l Cancel

Figure 1, Installation of Plugin

However, if you wish to install it manually install you will need to copy the three files
ImpulseWizard and copy them into C:\Program Files\Microsoft Visual Studio 9.0\VC\vcprojects

directory.
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Step 2: Launch Microsoft’s Visual Studio 2008

Launch the Visual Studio 2008 application and close any projects that are already open.

Step 3: Create a New Impulse project within Visual Studio

From the top pull down menu select “File->New Project...”
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New Project E]

Project bypes: Templates: | MET Framewark 3.5 b | H_E”
Cifice || Wisual Studio installed templates o

Database
Reporting ﬂ Custom Wizard —mImpulse C Project
Test 7-53 Test Project _EHWindnws Farms Application
WiZF 3 CLR. Console Application EWinSZ Console Application
WarkFlow EF\TL Projeck i-'l‘_éIMFC Application

Wisual C# ; Makefile Project @ATL Smart Device Project

- ¥isual C++ fﬂclass Library LR Empty Project
ATL [E]Empty Project Hl# MFC ActiveX Control
R BAMFC DL SH#MFC Smart Device Active Control
General S MFC Smart Device Application o/l MFC Smart Device DLL
:'r';:rt B Ew?naz Project . 5Eh-\@-.sz Smart pevice Froject i
Test = EWlndows Forrns Conkral Library E-gﬁWmdnws SErvice

I+ ﬁrh::lllgiiﬁrl' Twnes ! Mplates “:

Create an empty Impulse C project, |

Mame:; | mt_l.|2n| |

Location: : Ci\Documents and Settings\MikeMy Documentsivisual Studio 2008\Projects W | [ Browse, .. ]
Solution: !Create new Solution e | Create directory For solution

Solution Marme: | rik_uZn |

[ Ok ] [ Caniel

Figure 2, Create a New Impulse Project

Note that when “Create directory for solution” is checked the project will be mt_u2n and the
solution will be a subdirectory under the project.

Step 4: Copy source files to the solution directory

For this project we will copy the following files from the mt_u2n (or other Impulse C example)
example to the Project directory located in:
“C:\Documents and Settings\Mike\My Documents\Visual Studio 2008\Projects\mt_u2n\mt_u2n”
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Figure 3, Copy Source files to Project

Step 5: Add header and source files to the Visual Studio Project

Add the header files to the project by right clicking on the Header Files folder in the Solution
Explorer — then “Add” and “Existing Item...”
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Figure 4, Adding Existing Files to the Project

Next, add the source files to the “Source Files” folder in the Solution Explorer directory. The
Solution Explorer will have the following files in its solution.

Solution Explorer - mk_uzn

Y
22|mt_uzn |

= L= Header Files
] MersenneTwisker32,h
[ Resource Files
= L Source Files
'Ej MetsenneTwister32_hw.c
'Ej MersenneTwister32_sw.c
DoMotDelete, pre
[Z] readMme.bxt

Figure 5, Solution Explorer Source Files

Step 6: Build the “Debug” software project

Building the debug software simulation is important to ensure the application is working correctly
prior to hardware generation.
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The default Project Configuration is the Debug software build environment. A software
simulation can be created and tested by selecting “Build->Build mt_u2n” from the pull down
menu.

2% mt_uZn - Microsoft Visual Studio

File Edit Miew  Project 1 —E indow  He
=R RN ™ = 2
Ty b Ax | EE SE - ?b
Toolbos - 3 X Clean rt_uzn ETwister
| = General | Project Only »
Profile Guided Optimization  » [

There are no usable P eny
contrals in this group. Configuration Manager. .. = {z
Diraqg an item anka this 19773

kext to add it ko the ‘% Compile Chrl+F7

toolbos:, - : i-
232 A —21.0622410

Figure 6, Building the Desktop Simulation

Step 7: Test the application using desktop simulation

The simulation can be run simply by selecting from the top menu “Debug->Start Debugging”

c:\Documents and Settings\Mike\My Documents\Wisual 5tudio 2008\Projects\mt_uZnimt_u

Bxbeeb3d3?8,. —B.4476508
Bx3dbh87ea,. B.A71568
Bx3fh26799, 1.393787
AxbfeBf229, —1.75739@
Bx3f?6cPe?,. 1.177970
Bxbhe?f1bad, —B.310758
Bx3F327%dc,. B.697172
Axhf535971, —A.825584
Bx3cff6815,. B.A31178
Bx3f43ac3iB,. B.764346
Bx3eld66??f,. A.178137
Ax3e795483, A.24348%5
Bx3ced682c,. B.B27882
B 3fBFf85cf,. B.56B636
Ax3d1dh?30,. B.A3IB587
Axbe2e?hb2,. —A.170394
BxJecBddaf,. B.372248
Bxhe?ded28,. —0.247925
Bx3f76%4eb6,. 1.176419
Axbf ad6e4?, —1.284615
BxcB2525a08,. -2.588421

Application complete. Press the Enter key to continue.

Figure 7, Normal Desktop Simulation Results
The software simulation is working if you get the output shown in Figure 7.

Step 8: Build HDL for the target FPGA
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After the project is debugged and working as a software simulation, it’s time to generate the HDL.

Select the Hardware environment from the Configuration Manager. To do this, invoke the
Configuration Manager Dialog by selecting Build->Configuration Manager

Configuration Manager

fctive solution configuration: Active solution platform:
Hardware A | Win3z " ‘
(e —
B FlatFarm Biuild
Ek v Win3z v

Close

Figure 8, Select Hardware in the Configuration Manager

Step 9: Modify the project properties and add hardware and software files.

Solution Explorer - mk_uzn

= HEader Files
1] MersenneTwister32.h
[ Resource Files
= L= Source Files
'E-j MersenneTwister32_Fw.c
C+H MersenneTwister3z_sw.C
DoMaotDelete, pre

[Z] Readme.txt

Figure 9, Modifying the Software Simulation Model
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a) Select the project by right clicking on the main project in the Solution Explorer.

b) From the menu select the mt_u2n Property Page.

c) Select “Configuration Properties->Impulse C->Build” and type in the “Hardware” file and
the Software files.

d) Follow the table below to verify the proper settings.

e) Click OK when you are finished.

mt_uZn Property Pages

ConFiguration.‘(]F\ctive(Hardware) >V| Platform: |F\ctive(Win32]I V| [ Configuration Managet ... l

Cammon Properties Hardware Files {.c)
[=- Configuration Properties Softwate Files {.c,.h)
General
Debugging
Build Events
= Impulse: C
Build
Directaries
Floating Point
HOL Generation
Opkimization
Command Line

MersenneTwister32_hw.c
MersenneTwister32_sw.c, MersenneTwister3z.h

Hardware Files {.c)
Hardware source files (comma separated)

(04 ] [ Cancel

Figure 10, Solution Properties Page

Under “Configuration Properties” there is an “Impulse C” tree element. Listed below is a table
showing the required configuration settings.
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Node Key Value
Build Hardware Files (.c) MersenneTwister32_hw.c
Software Files (.c,.h) MersenneTwister32.h,MersenneTwister
32_sw.c
Directories Hardware Build Directory | hw
Software Build Directory | sw
Hardware Export export_hw
Directory
Software Export export_sw
Directory
Floating Point Floating Point Library None
Enable Double Precision | no
HDL Generation | Target Xilinx Generic VHDL
Dual Clock No
Active Low Reset No
Use std_logic No
Do not include co_ports | Yes
Export Files No
Optimization Constant Propagation Yes
Array Scalarization Yes
Relocate Loop Invariants | Yes

Table 1, Solution Properties Page

Step 10: Build the HDL hardware

To generate HDL hardware from an impulse project, select “Build mt_u2n...” from the Build pull
down menu item. CoDeveloper will launch, examine the project files and build HDL code that can
be used to generate hardware for an FPGA.
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alzdl?:ton 204 IF_SIM{break;) // Only run once for desktop simulation - DoNotDelete.pre
B 205 b while(1): ] Readme.tx
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chmod -B +ruw hw || genrand YCCodeFunction -
for i in MersermeTwister3Z_sw.c; do cp §i sw; dones
for i in MersemmeTwister2Z.h mt0_init.h; do cp $i sw; done !
chmod - +rw sw Y
Build log was saved at "file://c:\Documents and SettingsiMike My DocumentsiVisual Studio (Marme) genrand
mt_uZn - 0 erroris), 0 warning(s)
Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ========== ! v
Sl | C++
s X
_"3 Error Lisk _aclass Details |73 Code Definition Windaw i =] Cukput i
Ready Ln 204 Col 39 Ch3z NS

Figure 11, Building HDL

Conclusion

In this application note we have seen how the Visual Studio environment can be used to verify the correct
behavior of an application, as well as to generate the HDL files, ready for FPGA synthesis.
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