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A Method for Symbol Layout Based on Static Code Analysis
for More Efficient Generational Garbage Collection

HIROKAZU KOBAYASHIT and MINORU TERADAT

We propose a method for symbol layout based on probability of rewrite which increases
the efficiency of generational garbage collection. Our testbed, GNU Emacs, is a Lisp dialect
with dynamic scoping and shallow binding, which tends to make frequent updates of symbols’
value cells. We present a method for compile time detection of mutable symbols and treat
mutable symbols separately. This technique can improve symbols’ rewrite locality in the old

generation.
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(defun silly-loop (n)
(let ((t1 (current-time-string)))
(vhile (> (setq n (1- n))
0))
(list t1 (current-time-string))))

T h—F L ERERS.

B 1 Emacs Lisp 70 5 48]
Fig. 1 An example program of Emacs Lisp.
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byte code for silly-loop:

varset n

args: (n)
0 constant current-time-string
1 call O
2 varbind ti
3:1 varref n
4 subl
5 dup
6
7

constant O

8 gtr

9 goto-if-not-nil 1
12 varref ti

13 constant
14 call O
16 unbind 1
16 list2

17 return

current-time-string
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Fig. 2 Assembly code of the byte-compiled Fig. 1
program.
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Table 2 Ratio of dirty symbol blocks on byte-compilation
with symbol layout.
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Table 3 Measured time of byte-compilation.
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Table 4 Ratio of dirty symbol blocks on C program

indent.
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Table 5 Ratio of dirty symbol blocks on C program
indent with symbol layout.
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Table 6 Measured time of C program indent.
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