EARVE I R it (=N HL =23 Eile Vol.
2009 4 9 A CHINESE JOURNAL OF COMPUTERS

ETERBEHSTTR C++0x 2B ZHhEY

1).2).3) A Y Y_1).2).3)
ROk BEX
D(RERFHENR S THES%E A 210096)

D MR RF IR HR IR AR H5 210009)
V(R KEITENR %58 AR BT 210093)

AOE T RS SRR AT Il SR 2 AR R B O TR B A TR C - Ox b ofl TRz R OR
— B IR B » 0K BT AR AT TR 2 R AR BRI IR S S A O T S A MR C - Ox RGBT R
A BERG CH+ 33" U H Bz B & JF il AR BIRT & CH+0x b A9 fURD. SOH 4R T —F 2 T AURS
AT R IZ R A& B SR 5 1 Sl R R P 2 AL S B A0 AT 5 DA 38 7 AT P R RO R R R AU A A
S HR S LY B 0 A T O R K% A N A C AR AR B STL, A AU STL 553k vh 4 K58 40 08
TE )2 IR & - R W2 07 ¥R B 1R g 7 AR vh 2 R

REW ZRERT BT R 2 AE s CH 0 AR
HEESES TP311 DOI & 10. 3724/SP. J. 1016. 2009. 01792

Using Static Analysis to Extract C4+-40x Concepts

CHEN Lin?2® XU Bao-Wen" 2
D (School of Computer Science and Engineering » Southeast University , Nanjing 210096)
210093)

210093)

P (State Key Laboratory for Novel Software Technology . Nanjing University . Nanjing

D (Department o f Computer Science and Technology . Nanjing University . Nanjing

Abstract  Using Concepts to abstract domain knowledge is the basis for generic programming.
Concept will be a new language feature in C4+-40x, which provides solid base for developing reus-
able and extendable generic software. To make better use of new generic programming features of
C++40x, it is necessary to identify Concepts in legacy C+ -+ programs, and refactor them to
C+-+0x programs. This paper presents an automatic method to identify Concepts with static
analysis, analyzes the usages of type parameters in legacy programs to extract valid expression
constraints and associate type constraints. Concepts can be inferred by these constraints. The ap-
proach is applied to the C+-+ Standard Template Library to identify most of the potential Con-
cepts in STL. The study convinces that this method is helpful to identify Concepts in legacy
C—++ programs.
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1. template(typename T) class Based {
2 public:

3 Ti;

4 void foo(){

5. i="hello”;

6 Vs

[

8. template(typname T) void test (T i){
9. //use of i;

10. }3;

11. template(typename T) class Derived: Base(T){
12. public:

13. T [

14.  void barO{

15. t=1;

16. test(2);

17. s

18. };

19. //instantiation of Derived
20. Derived(int)d; //error!
21. d.foo(O);
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Background

Generic programming has become more and more popu-
lar in software development area. The basis of generic pro-
gramming is to use Concepts to abstract domain knowledge
and provide solid base for developing reusable and extendable
generic software. Concept will be a new language feature in
C++0x. Refactoring legacy programs to use generics is an
important issue in reverse engineering. There are two differ-
ent works in refactoring codes to use generics. One is intro-
ducing type parameters to programs. This work is called pa-
rameterization. It is usually done using type inference and
pointer analysis. Another work is refactoring legacy C+ -+
programs to use Concepts. This work can be seen as a deeper
work based on parameterization. Usually a Concept contains
two kinds of constraints; valid expression constraints and as-
sociate type constrains. The existing works failed to extract

associate type constraints from codes, so the results are not

very precise.

This paper presents an automatic method to identify
Concepts based on static analysis. The paper analyzes the us-
ages of type parameters in legacy programs to extract valid
expression constraints and associate type constraints. Con-
cepts can be inferred by these constraints. The authors apply
the approach to C+-+ Standard Template Library (STL) to
identify most of the potential Concepts in STL. The study
convinces that this method is helpful to identify Concepts in
legacy C+4-+ programs.
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