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Redundancy detection based on control structure analysis
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Abstract: To deal with the problems such as high complexity and low accuracy of redundancy detection, a

model of redundancy detection based on control structure analysis is proposed and implemented. This paper

predigests the complexity of control structure by establishing a compound node table for tokens, which reduces

the complexity of redundancy detection, and then detects the idempotent operations, dead code and redundant

assignment. Experimental results of the open source code of Linux show that this model can find redundant

code accurately and also has a low time-complexity. With this model, it is very convenient for developers to

detect and correct these kinds of defects, and thereby to further guarantee the software quality.
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typedef struct //RRESEORENE
{
int id; //ERERiIT
CString name; //EEIERE
int key; /1 FRF
CString file; /1B
int beginline; /1 EEEFRT
int endline; /1 EBERERIT
int beginID; /1EEEDFhtokenliE
int endID; //ERBENE R okenfu B
int ifendID; /1EBEDNEER tokenfu B
int ifendline; /1 EBERNEPLERIT
} COMPNODE ;
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1 /*1inux2.6.6/arch/ppc64/kernel/sys_ppc32.c
2 err |= __get user(karg->ca_export.ex_anon uid,

3 &arg32->ca32_export.ex32_anon_uid);

4 err |= _get user(karg->ca_export.ex_anon_gid,
H &arg32->ca32_export.ex32_anon_gid);

6 /l"""i!"!"'i! b‘w """'t"""",

7 karg->ca_export.ex anon uid = karg->ca export.ex anon uid;
8 karg->ca export.ex anon gid = karg->ca export.ex anon gid;
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1 /*linux2.6.6/arch/mips/kernel /sysirix.c
2 case SGI_GETNVRAM:
3 { char *name = (char *) regs->regs[base+5];

4 char *buf = (char *) regs->regs[base+6]:

) char *value;

6 return -EINVAL; /* til I fix it */

7 f*bug : cannot be reached*/

8 retval = verify area(VERIFY_WRITE, buf, 128):
9 if (retval)

10 break:

11 value = prom_getenv(name); /* PROM lock? */
12 if (!value) {

13 retval = -EINVAL;

14 break:;

15 }

16 copy_to_user (buf, value, 128);

17 retval = 0;

18 break;
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1 /*1inux2.6.6/arch/ mips/kernel /irixelf.c

2 for (c = (struct NCRS3c7x0_cad *) hostdata->running_list; ¢; ¢ = (struct
NCRS3c7x0_cad *) c->next)

3 (

4 if (c->cad->SCp.buffer) (

s printk ("scsitd : loop detected in
6 break;
7

8

9

list!\n", h h no) :

)
else

(
10 printk ("Duh? Bad things heppening in the NCR driver\n"):
11 break:
12 )
13 /* bug: cannot be reached */
14  c->cmd->SCp.buffer = (struct scatterlist *) lisct;
15 list = c->cad;

16 it (free)
17 { c->next = hostdata->free;
18 hostdata->free = C;

19 )
20 )
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3 (struct task_struct *tsk = current;
4 DECLARE_VATTQUEUE (vait, tsk); 4.1 LERFFFRAADERFEE M & R 547
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Linux-2. 6. 6/arch/arm 240 49 480 8.735 12 12 0
Linux-2. 6. 6/arch/ia64 129 66 837 25.952 9 9 0
Linux-2. 6. 6/arch/mips 453 91 355 15. 563 22 22 0
Linux-2. 6. 6/arch/ppc ,ppc64 F cris 412 159 718 42.422 24 24 0
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TFHAFR COCHE% WU EATE KRR/ BERIBOER A THIAMBIEE Rk %
Linux-2. 6. 6/arch/arm 240 49 480 11. 969 2 2 0
Linux-2. 6. 6/arch/ia64 129 66 837 47. 844 2 2 0
Linux-2. 6. 6/arch/mips 453 91 355 21.937 3 3 0
Linux-2. 6. 6/arch/ppc ,ppc64 F cris 412 159 718 63. 594 10 10 0
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s MO mHEs Wik W el %
Linux-2. 6. 6/arch/arm 240 49 480 12. 578 37 37 21 21 0
Linux-2. 6. 6/arch/ppe . ppc64 Fl cris 412 159 718 227.355 58 58 39 39 0
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