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out:

}

Original

for (sp = line; *sp; sp++) {

   switch (*sp) {

Restructured

for (sp = line;  ; sp++) {

   switch (*sp) {

   ...

  }

}

   case ’p’:  ...

   case ’k’: ...

   case ’\0’:   goto out;

   case ’p’:

   case ’k’:
   ...

Example from ctags 4
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Original

if ((c = *sp++) == 0)

    goto cerror;

if (c == ’<’) { ... }

if (c == ’>’) { ... }

if (c == ’(’) { ... }

if (c == ’)’) { ... }

if (c >= ’1’ && c <= ’9’) { ... }

...

Example from grep (1) 5
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Restructured

c = *sp++;

switch (c) {
case 0:     goto cerror;

case ’<’:     ...

case ’>’:     ...

case ’(’:     ...

case ’)’:     ...

case ’1’: case ’2’: case ’3’:

case ’4’: case ’5’: case ’6’:

case ’7’: case ’8’: case ’9’:

              ...

default:      ...

}Example from grep (2) 6
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F: 97..Max

F: 123..Max

F: 91..Max F: 48..Max

F: 65..Max

F: 58..Max F: 95..95

T: Min..96

T: Min..122 T: Min..64

T: Min..90 T: Min..47

T: Min..94, 96..MaxT: Min..57

c < 97 

c <= 122 c < 65

c <= 90 c < 48

c <= 57 c != 95

Collecting a Sequence (Building a DAG) 11
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F: 97..Max

F: 123..Max

T: Min..96

T: 97..122

F: 65..96, 123..Max

T: Min..64

F: 91..96, 123..Max

T: 65..90

F: 48..64, 91..96, 123..Max

T: Min..47

F: 95..95

T: Min..47, 58..64, 91..94,
   96..96, 123..Max

F: 58..64, 91..96, 123..Max

T: 48..57

   96..96, 123..Max

(A) 97..122

(B) 65..90

(C) 48..57

(D) Min..47, 58..64, 91..94, (E) 95..95

c < 97 

c <= 122 c < 65

c <= 90 c < 48

c <= 57 c != 95

Propagating Value Ranges 12
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dest A

0.7

  0.6

dest B dest C

Conditional 

 Branch 1

Conditional 

 Branch 2

Conditional 

 Branch 3

0.40.3

0.8 0.2
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IC=r[8]?45;

PC=ICh,L18;

r[20]=HI[L01];

r[20]=r[20]|LO[L01];

r[8]=r[8]<<2;

r[8]=M[r[8]+r[20]];

PC=r[8];

L01:

.word  L27

...

.word  L24

r[8]=r[10]-32;

# Lowest case value 32

# Highest case value 77SPARC Assembly Code for Indirect Jump Operation 14



FSU DEPARTMENT OF COMPUTER SCIENCEPadding the Front of theJump TableIC=r[8]?77;PC=ICh0,L18;r[8]=r[8]<<2;r[8]=M[r[8]+r[20]];PC=r[8];L01:.word L18 # Target for 0.word L18 # Target for 1... ....word L18 # Target for 31.word L27 # Target for 32... ....word L24 # Target for 77
Padding the Front of the Jump Table 15



FSU DEPARTMENT OF COMPUTER SCIENCEAvoiding Initial Range Checkr[8]=r[8]<<2;r[8]=M[r[8]+r[20]];PC=r[8];L01:.word L18 # Target for 0.word L18 # Target for 1... ....word L18 # Target for 31.word L27 # Target for 32... ....word L24 # Target for 77.word L18 # Target for 78....word L18 # Target for 255Avoiding Initial Range Check 16
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...

switch (*s) {

case ’f’: case ’e’: case ’g’:

        break;

case ’d’:

        ...

        break;

case ’o’: case ’x’:

        break;

case ’s’:

        break;

default:

        break;

}

   ...

}

...

        flag = 1;

        flag = 2;

        flag = 4;

        flag = 0;

if (flag == 0) {

int flag;

        flag = *(s-1) == ’1’ ?  2 : 3;

Bounding Value Range (1) 17
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20. r[10]=r[8];

    ...

...

24. ...

    IC=r[10]?32;

    PC=IC<=0,L66;

...

17

18 19

20

24

...

...

......

17. ...

...

18. ...

    ...

19. ...

(a) RTLs in Original Blocks (b) Original Flow

    CALL _filbuf();

    r[8]=B[r[9]]&255;

    ...

Bounding Value Range (2) 18
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20’. r[10]=r[8];

     ...

24’. ...

     r[10]=M[r[10]+r[20]];

     PC=r[10];

     r[10]=r[10]<<2;

17

18 19

20

24

...

...

...

...

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

20’

24’

(c) After 

    Replication

(c) RTLs

Code Duplication 19



FSU DEPARTMENT OF COMPUTER SCIENCEByte Displacements# r[20] : jump table address (L01)# r[22] : mid-point address (L02)r[8]=M[r[8]+r[20]];PC=r[8]+r[22];.seg ``data''L01:.byte L18-L02.byte L18-L02....byte L18-L02.byte L27-L02....byte L24-L02.byte L18-L02....byte L18-L02.align 4.seg ``text''Byte Displacements 20
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target range

Before After

L2
L3

A

B

C

D

F

E

A

D

C

E

B

F

jump

target range

L1

L3

jump

jump

jump

jump

jump

jump

jump

jump

jump

L1

L2
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Dynamic InstructionsProgram None Original Coalescingawk 13,666,952 {0.294% {2.145%cb 19,739,127 {12.976% {20.613%cpp 30,985,306 {37.421% {37.960%ctags 74,316,425 {0.536% {10.974%dero� 15,513,244 {0.195% {1.028%grep 11,810,070 {21.620% {24.370%hyphen 19,535,372 0.000% {0.783%join 3,552,801 0.000% 0.102%lex 10,052,031 {0.230% {0.566%nro� 25,118,855 {0.155% {0.015%pr 78,106,755 0.000% {7.801%ptx 22,679,653 0.000% {7.891%sdi� 17,582,760 0.000% 0.022%sed 17,872,507 {6.375% {6.629%sort 18,921,766 0.000% {31.298%wc 17,860,086 0.000% -17.853%yacc 25,658,688 {0.194% {0.303%average 24,880,729 {4.707% {10.006%
Dynamic Instructions 22
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Future Work� Interprocedural Analysis� Pro�ling Conclusion� Feasible� Fewer Dynamic Instructions� Less Cache Work
Dynamic Instructions 24


