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Research life @SMU, School of Information Systems

1. Sofrware Execution Measurement project, Implemented as a GCC-4.5 plugin, hup:/glthub.comhopecream'GCC_plugins;

2. Retum-Oriented Programming Attack against address space randomization;
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Linux Kernel stuff .
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Gcc Architecture

July 2010

Summary:
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The GNU Tool Chain

Source Program
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Essential Abstractions in GCC

GCC Resource Center, IIT Bombay "=
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Compile GCC

$ { time { enable bootstrap=no ../gcc-
4.5-20100902/configure --prefix=/usr
—-disable-nls --with-system-zlib &&
with arch=core2 with pkgversion='GCC
compiled by <crg at gcc.gnu.org> 0.1' make
--debug=b -jl DESTDIR=$PWD/dest; } ; } |&
tee -a build-log

S time make --debug=b -jl install

DESTDIR=~/opt/gcc-0902/ |& tee -a install-
log
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Simple Plugin Tutorials

hello.c

tutl by register_callback

tut?2 by register passes

plugin arguments
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= UuSc PasSEs

= use IPA passes

= use RTL passes
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What interesting things
could be done through a
gcc plugin?

I. Read-only Analysis
II. Moditying during compiling
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And, some further
materials, ...
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The Hydras: Improving the C/C++ Development
Experience via GCC Static Analysis Plugins

o7 http://www.lca2010.org.nz/programme/schedule/view talk/50151?day=thursday | g~
rg

- linux.conf.au 2010

18-23 January 2010, Wellington, Mew Zealand

Follow the signs. Visit WELLINGTON! B, g~ "
Register Media Contact Planet Wiki

About Wellington Sponsors = Programme

About Keynotes Miniconfs Schedule Social Events OpenDay Pariners Programme

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

= Back 1o schedule

Toolbox

The Hydras: Improving the C/C++ Development Experience via GCC Static Analysis Plugins
= Signin
= Register Time: 11:30-12:15

Day: Thursday 21 January 2010

Location: Renoul 1 (MFC)
Our Emperor Sponsors

Project; Dehydra

I Historically, it has been hard to analyze C++ source. C++ is hard to parse, there are no

InternetNZ complete open source parsers ather than G+, As a result most C++ analysis tools are
.2 as sophisticated as grep. Unfortunately, even if one can parse the language itis usually
Gm%le incorvenient 1o plug in an analysis tool with a custom parser into a project build system.
This may be the reason that even C analysis wols such as sparsity are not widely used.
E :=: ===== Frustrated with inability w0 analyze our Mozilla code and afer running into a dead-end
———— R * with a non-GCC CiC++ parser (Elsa), we buill our stafic analysis ibols on a custom
o plugin framework on fop of GCC. Using GCC enables one to easily integrate static

[#p] analysis into any build system that uses GCC: a matter of adding a few compiler flags
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Workshop on GCC Research Opportunities
(GROW'10)

Hps:GROW10 » | O~ 4

€ | ¢ http://ctuning.org/wikifindex. php/Dissem

& S TUNING

2nd International Workshop on GCC Research
Opportunities
(GROW'10)

January 23, 2010, Pisa, laly

[co-located with HIPEAC 2010 Conference of)
COMPILATION LRGN
Final program

Discussions: Panel

Discussions: Using GCC as a research compiler

Workshop Organizers:

Web shortecut: http://cTuning. orgfworkshop-growld @
» Dorit Nuzman

IBM, Israal S T e R G R T e R e G B S

« Grigori Fursin GROW workshop focuses on cument challenges in research and development of compiler analyses and optimizations be
INRIA. France Compiler Collection (GCC). The goal of this workshop is to bring together peaple from industry and academia that ane int

: research based on GCC and enhancing this compiler suite for research needs. The workshop will promote and dissemin

Program Committee: (recent, ongoing or planned) with GCC, as a robust industrial-strength vehicle that supports free and collaborative resear

include an invited talk and a discussion panel on fulure research and development directions of GCC.
& Arstyun | Avetisyan
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é,,',J e ttp://dragonegg.livm.org
DragonEgg - Using LLVM as a GCC backend
DragonEgg is a gee plugin dragonegg. so that replaces gec's optimizers and code generators with those from the
It is a reimplementation of llvm-gce that works with geo-4.5 or later.

Goals

« Work with unmodified gcc

Support all gee languages

Current Status

C works well, for example you can build a working gec using it

C++ works fairly well, for example you can build LLVM, clang and boost with it (the resulting LLVM and clang work correctly; boost m
there are some mysterious failures)

Fortran works fairly well, for example SPEC CPU mostly compiles and works, but there are some failures
It can compile quite a lot of Ada, and the compiled code mostly seems to work

It can compile a small amount of Obj-C and Obj-C++

It fails to compile any Java

Limited debug info

Requires patching gcc

Only supports x86-32 and x86-64

Only supports linux and darwin (additional gee patches are needed on darwin, see the README file).

DragonEgg is not mature - while it works quite well, it should not be considered production quality.
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July 2010 Introduction: Genesis and Objectives of GRC T/27

2009.

I
Department of Computer Science & Engineering A

GCC Resource Center Indian Inst Tachnology, Bombay }E
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Haome About Feople Research Botivi Downloads Contacl Us

e Welcome to GCC Resource Center at [IT Bombay

About GLC

GLCC is an acranym for GRU Compiler Colection. It is the

de-tacto standard compiler generation framework jor all distros

an GHWLInux and many other wanants of Unix an a wide

varsty of machines and is one of the most dominant safeares

In the fres Software communky., It supports severadl Inpul 'a
lAanguAges for & vRNety of Dperating systems an mank than 30

rargel processars. More back &nds can be added by

describing new farget procssoors using the spacificztion

rmechanism pravided by GCC

Mevkzes mey want o see the Wikipadia introductien o GOC

Far axpens, the GCC page contang & weanh of imlormation [ 1
Incluging installation Instuctions, relerence manuals (ahich _
include useds’ guedes &= well a5 details of GCC intemals), a

sal of Tequantly asked quaslions, 2 wiki page for the

| dewslapess of GCC additional reading maberisl, and saveral

LT | [Ty rmalfing Ists for mosy detalled issues and quaries

i |
000B 76 About GCC Resource Canter w3
-

Thig Center has been establishad at IT Bambay with e bain goals of [2) spreading e know-Row of GCOC by bulldng Suitable

abstractions of GLC mtemals, and (B) improving GLC by Introducing new tWechnologies Itwas inedlated with A sead gramt from IT LLH

Bombay and an Bk Facully Award for Prol. Uday Kheoker, Curmently, R conter |8 suppoded By & genensus grant fram Depatment &1

mormetion Technology {DIT), Ministry of Communication and Information Technobegy (MCIT), Gout. of India, undar the second phaze of ol

the Mational Regounce Cente for Frealpen Source Software (NRCFOSS ). a
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Interesting Aspects of GCC

Alabnsanlks 0 has ke sna ol s Beed neslssbe sl ha Cens © oo ©asinsiniian STCCE fa nemsdda n v snmen il far e 720081

.:l..ﬂ ﬂ = -!:}Applir.a.:inns. Places System uday [E Meon Jan 18, 12:09 AM

Essential Abstractions in GCC GCC Resource Center, IIT Bombay
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