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LLVM-CLANG Setup
Softwares Required

 Microsoft Visual Studio 2015
e cmake 3.3.2
* SVN Checkout



LLVM-CLANG Setup
Checkout clang-llvm sources

* Right click inside the folder where you intend to download and say SVN Checkout
[ 22

i Checkout

Repository

1 URL of repository:

l a https: {lvm.org/svnlvm-projectlhvm,ftrunk - m
I Chedkout directory:

D Yivm-officiallvm E]

Multiple, independent working copies

Chedkout Depth

[Fully FECUrSiVE - l

|:| Omit externals Choose items. .. ]

Revision
(@ HEAD revision

) () Revision [ Show log ]

oK l [ Cancel ] [ Help ]




LLVM-CLANG Setup
Checkout clang-llvm sources

e Url for clang 4.0.1 official sources : http://llvm.org/svn/llvm-project/cfe/tags/RELEASE 401/final

e Url for LLVM 4.0.1 official sources:http://llvm.org/svn/llvm-project/llvm/tags/RELEASE 401 /final

e Enter these urls in the text box in the screenshot(previous slide) each for clang and llvm and then provide the check-out directory where
the clang and llvm sources have to be checked out.

» Copy the clang source folder in the path (“LLVM source folder”/tools)

* Copy the sca source folder inside ("LLVM source folder"/tools/clang/tools)

* Open the CMakelists.txt present in the path ("LLVM source folder"/tools/clang/tools) and add the below line at the top of the file (as we
copied “sca” folder in previous step)

add_subdirectory(sca)


http://llvm.org/svn/llvm-project/cfe/tags/RELEASE_401/final
http://llvm.org/svn/llvm-project/llvm/tags/RELEASE_401/final

LLVM-CLANG Setup
Building using cmake

e Create a build directory where the sources of the code will be built (e.g. c:\llvm\build)
* Open cmake-gui for to generate the MS Visual Studio project files to be built:

* From there, select the sources and the build directories, then click on configure and finish by generate when the console advise you to
do so:

A, CMake 3.3.0-rcl - Cifllvmn/build e T

File Tools Options Help

Where is the source code: C:fllvm
Where to build the binaries:  C:llvm build| -
1 Search: ] Grouped [] Advanced M Remove Entry
Mame Walue

Press Configure to update and display new wvalues in red, then press Generate to generate selected build files.

[ Configure ][ Generate ]CurrentGenerator:None




LLVM-CLANG Setup
Building using Visual Studio

» After this step, the necessary files for the build have been generated inside the build directory
* Goinside the build directory and start the file ALL_BUILD.vcxproj with MS Visual Studio
e From Visual Studio, build the project by right-clicking on the “Solution LLVM”->Build Solution

Solution Explorer
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Clang-check
- : ] PManage MuGet Packages for Solution... lang-format
(] Enable MuGet Package Restore liagtool

Mew Solution Explorer Wiew -
=1 Extermal Dependencies

Project Dependencies... Resource Files

Project Build Order... Source Files
“+4 BasicBlock.cpp

Loddd -
. 4 CallEntry.cpp

Set StartUp Projects... *+4 ClientDataForThread.cpp -
Bl Add Solution to Source Control... *+3+ FunctionfndCallees.cpp
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{_)' Open Folder in File Explorer - I
P Properties =ToMMLAdvanced WCCodeFun




LLVM-CLANG Setup
Building using Visual Studio Continued ...

This should take some time but at the end, it should have built all the necessary parts of LLVM and clang(follow the output on the
console).

sca.exe can be found in (“Build Directory”/Release/bin or “Build Directory”/Debug/bin) depending on the solution configuration given in
the visual studio.

e Copy sca.exe and libclang.dll to a separate location on your hard disk for later use in SCA2AMALTHEA



SCA2AMALTHEA
AMALTHEA Generation



SCA2AMALTHEA
Using Built SCA Executable

* Go to eclipse Windows->Preferences->SCA2AMALTHEA (see Figure 1)

e In “Path to LLVM Executable” option provide the path where your sca.exe is placed on your hard drive(see Figure 2)

1 = Preferences

type filter text €3 Path to the LLVM executable is mandatory and cannet be empty
Er\TDdEIDSL - Source Code to Amalthea Preference Settings
clp

MANDATORY CONFIGURATION
Path to the LLVM Executable |

Install/Update
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JavaFx EDIT OPTIOMNAL CONFIGURATION
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SCA Tools
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P " OPTIONAL CONFIGURATION
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v S5CA Tools
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Malidatinn he Export Preferences | | Restore Defaults Apply
£ >




SCA2AMALTHEA
Configuration Options

Enable Structure Member — When selected shall generate the complete access to the member level of a structure, otherwise it shall just
report access to any member of structure as an access to structure. By this option is false

Output Directory Path — Can be configured to place the output to other directory then default ones

Task Information file — A comma separated file which contains names of the Tasks/ISRs to categorize C functions to their respective
AMALTHEA software model element. If file is not provided all functions shall be generated as Runnables in AMALTHEA Model. For a
sample configuration please refer to sample_task_isr_info_file.csv file.

Header directories: This is a list of header directory paths to be included. If not configured then the entire project directory is considered
as header directory.

Build command log file: This field is for providing absolute path of the build_cmd.log file which contains the c file names to be parsed. If
not provided then the c files from the entire project directory are parsed.

Lock Function file — A comma separated file which contains names of the C functions which should be considered as lock acquire/release
C functions. The name shall appear as semaphore in AMALTHEA OS Model. The lock acquire function call shall be modelled as acquire
<semaphore-name> and lock release function call will be modelled as release <semaphore-name>. For a sample configuration please
refer to sample_lock_function_info.csv file.



SCA2AMALTHEA
Launching from Menu

e Right click on the project and click on SCA Tools ->Generate AMALTHEA(from source code) as shown in figure 1.

e |f the Path to LLVM executable is not configured in sca2Amalthea preferences then a popup as shown is figure 2 comes up.

e |f the Path to LLVM executable is configured in sca2Amalthea preferences then the Amalthea generation job starts and a popup shown

in figure 3 pops up.

e Once the Amalthea model generation job completes then the popup shown in figure 4 comes up.
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SCA2AMALTHEA

SCA2Amalthea Preference Page

* Sca2Amalthea preference page consists of mandatory and optional configuration.

e Optional configuration can be enabled and disabled using the “Configure Optional fields” check box as shown in figure 1(disabled) and

figure 2(enabled).

<= Preferences

type filter text
GModelDSL
Help
Install/Update
Java
JavaFx
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Model Validation
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Plug-in Development
Remote Development
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SCA2AMALTHEA
SCA2Amalthea Preference Page —Mandatory Configuration

* Mandatory Configuration consists of only one field “Path to the LLVM Executable”.

 When the sca2Amalthea preference page is loaded for the first time and Ok button is clicked without configuring the “Path to the LLVM
Executable” field then the popup as shown in figure 1 is shown.

* For subsequent loads of the sca2Amalthea preference page ,error as shown in figure 2 is shown if the “Path to the LLVM Executable” is
not configured.

- <= Preferences O >
’ i Path to the LLVM table i dat d t b - -
type filter text € Pathto the executable is mandatory and cannot be empty L= v type filter text €3 Path to the LLWM executable is mandatory and cannot be empty = - -
GModelDSL -~ .
Help Source Code to Amalthea Preference Settings E'I'\u';lodelDSL -~ Source Code to Amalthea Preference Setfings
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SCA2AMALTHEA
SCA2Amalthea Preference Page —Optional Configuration

> Preferences

type filter text

GModelDSL A
Help
Install/Update
Java
JavaFX
JavaSeript
LDef
Model Validation
Mwe2
MLSDsl
Plug-in Development
Remote Development
RTask
Run/Debug
v SCATools
SCAZAmalthea
Scripting
Team
Validation
Kcore
AML
Xpand
Atend
Vhet

@

a x
SCA2Amalthea Qrorw
Source Code to Amalthea Preference Settings
MANDATORY CONFIGURATION
Path to the LLVM Executable | C\ W
EDIT OPTIONAL COMFIGURATION

] Enable Structure member
[] Configure optional fields

OPTIONAL CONFIGURATION

Output Directory Path: | | Browse...

Task Information file | | Browse...
New...
Remaove

Header directeries

Build command lag file | | Browse...

Lock Function file | | Browse...

Export Preferences | | Restore Defaults Apply

When checked struct members would be present in
the Amalthea model.

is is a the path where all the OUtM
stored. If the output directory path is not configured
then the generated Amalthea file is present in the
(project dir/_bin/sca2amalthea)

is is a csv file containing task/ISR mﬂ\
the task information file is not provided then all the
functions present in the Project are treated as

runnables.

This is a list of header directory pathM
included. If not configured then the entire project
directory is considered as header dW
This field is for providing absolum
build_cmd.log file which contains the c file names
to be parsed. If not provided then the c files from
the entire project directory are parsed.
is field takes in a .csv file whicw
names of the C functions which should be
considered as locks. If not provided all the
functions are considered as runnables.




SCA2AMALTHEA
SCA2Amalthea Preference Page —Output Directory

e |f the output directory is configured in the sca2Amalthea preferences then all the below files will present in the directory that is

configured else the files will be present in the directories as shown.
This is the generated Amalthea model file.

> Model Explorer 7 [ Project Explorer B% ¥ = 8
v = project This contains all the global variable names
v = ir"I I'iect.;.r}r declared inside the c/h files of the project.
. This contains all the global variable names,
v (= platdmc

file name in which they reside and also the
w [ scadamalthea

< gmaltheabModelFromLLYM. amzxmi

w i plat-dma

.................................

isan intermediate representatio

which is basically the output of sca.exe. It

contains the call tree information, label
3ccesse pe-def info and so on

It contains all the c file names to be @

It contains all the macros and their values
that would be used while parsing.

w (= scalamalthea
globalVariables.tit
globalVanablesToFiles.tet
outputFileGloballAccessErrors.bat

E AMLCalltreesxml

w [~ scaZamalthea

cfiles.bt
hashDefineFile.bd A,/mmns all the h file names to be @
hfiles.txt

stdErr.log R It contains all the error messages logged by
stdOut.lo —— sca.exe while parsing.
8 [=" v 1 1 [l §

It contains all the output info messages
logged by sca.exe while parsing.
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