Lab 1

System C Library Installation
and Development &
Environment Setup
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m Install SystemC Library

m Run the FIR Example

m Setup Visual C++ for SystemC coding
m Lab 1 Practice: Up-Down Counter
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Install SystemC Library
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Install Microsoft Visual C++ 2010
EXpress

o Install Microsoft Visual C++ 2010 Express
http://www.microsoft.com/visualstudio/en-us/products/2010-

editions/visual-cpp-express

Mru?scu' . M ft al Stud MSDN b P T EaTC o
O® Visual Studio , : ; . Search

PRODUCTS STRATEGIES SCENARIOS PARTNERS TRY VISUAL STUDIO BUY VISUAL STUDIO

VISUAL C++ 2010 EXPRESS

Free tools to create applications on Windows using Visual C++. w

Micrpsoft' =
Visual C++2010

Express

See below to download Visual C++
2010 Express in a different language.

e C—
UNLEASH YOUR CREATIVITY
) OVERVIEW Visual C++ 2010 Express
Visual C++ 2010 Express is part of the Visual Studio 2010 Express family, a free English E‘
D SYSTEM REQUIREMENTS set of tools that Windows developers at any level can use to create custom

applications using basic and expert settings. Visual C++ is a powerful language > INSTALL NOW
) RESOURCES

that is designed to give you deep and detailed control when you build either
native Windows (COM+) applications or NET Framework managed Windows

applications.
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Or Install Microsoft Visual Studlo
2010

m  Asan NTU student, we can download VS2010 from myNTU

REHER >

e o

g ’ y ( ) sl - 95
LA U G S w

leeey @D Ty~ ®
PR NTU NTU Space  NTU Mail fJ§%5  iNTU wRoLES  BewREs| sodswm
AppShare B g PHETHE

o, — % oo .~‘
Y & @ @ 33
ggmﬁﬂ ggjem%zz ggﬁmm ArpENsE BeE Visual Studio Pro 2010 DVD

Visual Studio Pro 2010
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SystemC Library Installation (1)

m  Download OSCI SystemC 2.3 open-source library from
http://www.accellera.org/downloads/standards/systemc

or, a zip package can be found in
/code/LIB/systemc-2.3.0.tgz

m  Unzip the package, store the directory into d:\systemc
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SystemC Library Installation (2)

m Use MS Visual C++ 2010 Express File->Open->Project

\systemc-2.3. O\mschO\SystemC\SystemC sin
Solution “SystemC” will appear

The Visual Studio Conversion Wizard will help you to convert the
file to the new VS version

22 SystemC - Microsoft Visual C++ 2010 Express

File Edit View Project Debug | Tools Window Help

m Build the SystemC library: o cas » oo >
Debug->Build Solution

Solution Explorer \_'3 Step Into F11

= Step Over F10
= e P

-a Solution 'SystemC'

10\msvc71\SystemC\UpgradeLog.XML

o
o
a
c
3
)
=
=
o
£
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Output 171 Systemc Windows dort - SystemC
Show output from: | Build - j «J _3, A K Clear All DataTips
12U ASYSLENIL \SSYSLEHIL -4 .4 .U SSLIL WSYSU W i Ly pes LISC_ulv.Lpplol ). g v spl u LIS Tune ata F:E -.E _t:F 04:01
1> c:\program flles\mlcrosoft v1sual studlo l0 0w c\xnclude\stdlo h(371) : see declaratxon of Import DataTips
1>d:\systemc\systemc-2.2.0\src\syschdatatypesibitisc_bit.cpp(89): warning C4996: 'sprintf': This func £ P
1> c:\program files'microsoft visual studio 10.0%chincludedstdio.h(371) : see declaration of Options and Settings... j e
atus

> sc_attribute.cpp I
[# SvstemC.sIn Converted

1 =
1> Generating Code... C] R —

1> SystemC.vcxproj -> D:\systemc\systemc-2.2.0Mmsvc71\SystemC\Debug'SystemC.1ib

========== Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ==========
< m 5

m Flle -> Close Solution
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Run the FIR Example (1)

m File->Open->Project

\systemc-2.3.0\examples\sysc\fir\fir.vcproj
m The Solution “fir” will appear

fir.n, fir_const.h  fir_top.h, fir fsm.h, fir_data.h, fir_const.h
fir.cpp . fir_fsm.cpp, fir_data.cpp,

\\ /f
stimulus.h < > display.h
stimulus.cpp Stimulus —» FIR |—»| Display display.cpp
main.c R
_ PP Testbench
main_rtl.cpp «—
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Run the FIR Example (2)

= Remove main_rtl.cpp Sl et~ | conson epor > [EEEEY

a| 3| E URL: | D:\systemc\systemc-2.2.0\exan

main.cpp and main_rtl.cpp both have 3 st 1o
SC_m al n () (@4 External Dependencies

[ Header Files

Conversion Report

[ Resource Files Time of Conversion: 2012%381H
4 | Source Files
¢+ display.cpp Project: fir
B | d th t bI . ¢ fir.cpp Filename
u I e exeC u a. e . ¢+ fir_data.cpp ® fir.vcproj

¢+ fir_fsm.cpp 1 file

Debug -> Build Solution el

¢ stimulug [§ Open

|
me

= Viewc:::" Ctrl+Alt+0
Execute fir.exe X
Debug -> Start Without Debugging 4 o

X Remove Del P

You may try main_rtl.cpp instead of 1
main.cpp
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. _Add Include Path and Library Path
+ nclu nd Librar
m Project->Property
(6 BieE
HEEQ): |{EH (Debug) | FeE: |[#EEe Win32) ~| | #2EE80).. |
p EEEE a —R
s EEEE SNTEES iNbin;$(WindowsSdkDir)bin\NETFX 4.0 Tools;$(Winc
—% Include E D:\systemc\systemc-2.3.0\sr¢;$(IncludePath)
i £=Es $(VClnstallDir)atimfc\lib;$ (VClnstallDin)lib
VC++ B D:\systemc\systemc-2.3.0\msvc80\SystemC\Debug;$(Librd v |
4 C/C++ REES stallDir)atimfc\src\mfc;$(VCInstallDir)atimfc\src\mfem; S (V¢
:gfb HRES stallDir)include;$(VClInstallDir)atimfc\include; S (WindowsS«
=
=EER
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Execution Result

.

13 at
2467
14 at
2968
15 at
3466
16 at
3768
17 at
4478
18 at
4972
1% at
L4974
28 at
Le76
21 at
6478
22 at
6788
23 at
7482
Simulation of 24

aE g F

B ChWindows\system32icmd.exe

time 1378688
at time 1468863
time 147808
at time 1568863
time 15978688
at time 168860
time 1678088
at time 178063
time 1778688
at time 188060
time 18780683
at time 19768863
time 1997888
at time 288000
time 2078008
at time 216863
time 2197888
at time 228000
time 2278008
at time 238000
time 23780088
at time 2480600

items finished at time 2408608
SustemC: simulation stopped by user.
Al o

= | B G
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Setup Visual C++ for
SystemC coding
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Create a New Project

m File->New->Project

New Project
Recent Templates Sort by: [Default 0 |
Installed Templates
Type: Visual C++
) g Win32 Console Application Visual C++ yp
4 Visual C++ = A project for creating a \Win32 cansole
CLR application
| Wwin32 Project Visual C++ PP
WWin32
General
Mame: counter
Location: DisystemnciLably, -
Solution name: counter Create directory for solution

Multimedia SoC Design Shao-Yi Chien

14



NG
& @ -
| 8 -
v 74N
Reels/
NG FR Y ~

Create a New Empty Project

Win32 Application Wizard - counter

-
Win32 Application Wizard - counter

3 - -

Welcome to the Win32 Application Wizard
Overview These are the current project settings:
Application Settings e Console application

Click Finish from any window to accept the current settings.

After you create the project, see the project’s readme. txt file for information
about the project features and files that are generated.

Next > Finish

[— ]
—— Application Settings
Overview Application type: Add common header files for:
Application Settings Windows application
@ Console application
DLL
Static library

fdditional options:

< Previous
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Add Existing Files to Project and
Setup Project Properties

Solution Explorer

il
-a Solution ‘counter" (1 project)
4 7] counter

v X

&E FEEE
¢ Counter.cpp

:&J Ex 4] Build \n] Counter.h
 He Rebuild ¢ Display.cpp
[ Re |n] Display.h
[d Sc Clean ¢main.cop
Project Only » v || eAstimulus.cpp

|\ gas station * | i 0] Stimulus.h
j. Lab1
)

1. code

Build Customizations...

Add » | ] Newltem... Ctrl+Shift+A Il LB

References... £ Existing ltem... shift-JAlt+A ;.jlcos::ter

Set as StartUp Project 4 New Filter || counter

Debug » | vy Class.. i %

HEEEEW: "Stnolveh" "Covnterepp” "Covnterh” " = | AllFiles (%% -

i i
Paste t

X Remove Del
Rename F2

Unload Project

Properties
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. _Add Include Path and Library Path
+ nclu nd Librar
m Project->Property
(6 BieE
HEEQ): |{EH (Debug) | FeE: |[#EEe Win32) ~| | #2EE80).. |
p EEEE a —R
s EEEE SNTEES iNbin;$(WindowsSdkDir)bin\NETFX 4.0 Tools;$(Winc
—% Include E D:\systemc\systemc-2.3.0\sr¢;$(IncludePath)
i £=Es $(VClnstallDir)atimfc\lib;$ (VClnstallDin)lib
VC++ B D:\systemc\systemc-2.3.0\msvc80\SystemC\Debug;$(Librd v |
4 C/C++ REES stallDir)atimfc\src\mfc;$(VCInstallDir)atimfc\src\mfem; S (V¢
:gfb HRES stallDir)include;$(VClInstallDir)atimfc\include; S (WindowsS«
=
=EER
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Configuration: |Active(Debug)

~ | Platform: | Active(Win32)

X

EeT e

i Common Properties
a Configuration Properties

General
Debugging
YWC++ Directories

B CAC++
a Linker

General
WlaniTest Hle
Debugging
System
Optimization
Embedded IDL
Advanced
Command Line
Manifest Tool
XML Document Generate
Browse Information
Build Events
Custom Build Step

v] [ Configuration Manager... ]

Additional Dependencies systemc.lib;%(AdditionalDependencies)

(=]

Ignore All Default Libraries
Ignore Specific Default Libraries
hodule Definition File

Add Module to Assembly
Embed Managed Resource File
Force Symbol References

Delay Loaded Dlls

Azsembly Link Resource

T I

Additional Dependencies
Specifies additional items to add to the link command line [i.e. kernel32.lib]

| me || = || 2Aw

e
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counter Froperty Paq_ _

Configuration: [Adive([)ebug) ~ | Platform: |Active(\Win32) v] [ Configuration Manager... ]
- Common Properties Enable String Pooling
a Configuration Properties Enable Minimal Rebuild Yes (/Gm)
General Enable C++ Exceptions Yes (/EHs0)
Debugging Smaller Type Check No
VC++ Directories Basic Runtime Checks IC

u a C/C++ Multi-threaded Debug (/MTd) -
b General Struct Member Alignment Default
i Sﬁiﬂfﬁf’fﬂ Buffer Security Check Yes (/GE)
L o-d = — Enable Function-Level Linking
| fan;uaszera Enablle Enhgnced Instruction Set Not.Set .
Precompiled Header: Floating Pmrﬂ: Mod_el _ Precise (/fp:precise)
Output Files Enable Floating Point Exceptions
Browse Information Create Hotpatchable Image
Advanced
Command Line
Linker
Manifest Tool

¥ML Document Generate
Browse Information

Build Events

Custom Build Step

A = A

Runtime Library
Specify runtime library for linking.  (/MT, /MTd, /MD, /MDd)
4 i b
[ 22 || =& || =mw ||
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counter Property Pages o ES ' : B '

Configuration: [Active(l:}ebug) vl Platform: [Active(‘h’u"inﬂ) v] [ Configuration Manager... ]

A1 Options

{Z1 fmologo W3 AN A0d Oy /D "WINZZ" D " _DEBUG" /D "_CONZOLE" /D " _UNICODE" /D "UNICODE" /m /EHse (RTCL M Td A2
ffpprecize fcvwchar t /e fortcope JFp Debughconnter peh” Fa"Debugh” Fo"Debugh" Fd "Debughwe100.pdb" M3d janalvee- ferrorFeport:yuens

> Common Properties
a4 Configuration Properties

General

Debugging

WC++ Directories

a C/C++

General
Optimization
Preprocessor
Code Generation
Language
Precompiled Header:
Qutput Files
Browse Information
Advanced
Command Line
[ Lifiker
Manifest Tool
- XML Document Generate
Browse Information
i Build Events
i~ Custom Build Step l

Lddshcmal Cipboons Inherit from parent or project defaults
femng

El 1 | »
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Lab 1 Practice:
Up-Down Counter
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Up-Down Counter

g

Counter Spec.

Stimulus.h Counter.h Value range: [0,15],
/ Stimulus.cpp / Counter.cpp with saturation
/ / (up to 15 and stop at 15;
Enable down to 0 and stop at 0)
—>
_ UpDown | Up-Down Value _
Stimulus ———— = . | Display > .
Reset Display.h
" Display.cpp
clk T Testbench

+—» main.cpp

Enable T. Count / F: Hold value

UpDown T. Count up / F: Count down (in range)
Reset T. Reset to zero / -

Value Value of counter

Multimedia SoC Design
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Reqguirements of the Lab

m Modify source files
Connect modules by channels
Complete the behavior of the counter
Complete the behavior of display
Add count down test to stimulus
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