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Problems with C and C++ 

• Macros complicate the meaning of: 

– Identifiers 

• We can create new ones! 

– Scope 

• Extended borders 

• Intermingled namespaces 

• Merged files 

• This makes tool-based refactoring tricky 



Namespace Intermingling 

struct a { int field; };  

struct b { int field; };  

#define getfield(var) (var.field)  

 

int foo(void *p) {  

 struct a sa;  

 struct b sb;  

  

 return (getfield(sa) + getfield(sb));  

}  



Name Creation 

#define typefun(name, type, op) \  

type type ## _ ## name(type a, type b) {\ 

return a op b; } 

typefun(add, int, +) 

typefun(sub, int, -)  

typefun(add, double, +)  

typefun(sub, double, -)  

main() {  

  printf("%d\n", int_add(5, 4)); 

printf("%g\n", double_sub(3.14, 2.0)); 

}  





Refactoring Strategy 

• Analyze with preprocessor 

• Determine equivalence classes 

– Semantic equivalence 

– Lexical equivalence 

– Partial lexical equivalence 



Lexical Equivalence 



Lexical Equivalence 



Partial Lexical Equivalence 



Problems and Solutions 

• Multiple configurations (#ifdef) 

– Multiple processing 

• Library code 

– Check access permissions 

• Source code reuse 

– Process all systems together 



The Cscout Refactoring 

Browser 

• Browsing and analysis of files and names 

• Web based – can be used by teams 

• Code becomes hypertext 

• Call graph 

• Generalized queries 

• Variable substitution 

• Metrics 

• Code obfuscation 

• Database interface 



Walkthrough (canned) 

$ git clone https://github.com/dspinellis/cscout.git 

$ cd cscout 

$ make 

$ make test # optional 

$ sudo make install 

$ cd example 

$ cscout awk.cs 

CScout is now ready to serve you at http://localhost:8081 

 

 

 



Walkthrough (on your code) 

$ make clean 

$ csmake 

$ cscout make.cs 

CScout is now ready to serve you at http://localhost:8081 

 

 

 



Workspace 



How it all fits together 



Refactoring queries 

• Non-used elements 

– Functions 

– Variables 

– Structure fields 

– Macros 

– Included files 

• Can probably be deleted 



Refactoring Queries 

• Functions not called 

– Dead code; 

• Functions called once 

– Inlining 



Call Graph 



Caller Graph 



Code Browsing 



Name Details 



Generalized Queries 

• Names 

• Files 

• Functions 



Name Query 



File Query 



Function Query 



Database Schema 



Piecing together file 42 



Examples 

http://www.freebsd.org/index.html


Thank you! 

www.spinellis.gr/cscout/ 
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