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Implementation and Evaluation of Hybrid Garbage Collection
TAKAO MivaMoTO! and MOTOAKI TERASHIMA!

Hybrid garbage collection, a new type of garbage collection (GC) based on a fast sliding
compaction scheme developed in our laboratory is presented with its implementation and eval-
uation. The hybrid GC has been successfully implemented on a compiler based Lisp system
called PHLC, and it has two distinctive features. One is to focus its scavenge on a part of
heap to achieve a time saving similar to generation GC, and another is to effectively reclaim
remains of the heap being left unscavenged. The hybrid GC improves performance of the Lisp
system by localization of data objects being in use and a resultant decrease in working set size.
PHLC translates Lisp source programs into C source programs and then they are translated
to target machine codes. Consequently the GC processes the data objects that are generated
by the execution of machine codes. Therefore performance evaluation of the GC can be done
independent of implementations. The analysis of the hybrid GC on its performance is also
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described.
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Table 2 Processing Time.

TPU Total time Total GC time Average GC Total Heap | Compacted | Safety Zone

D S (sec.) (sec.) time (sec.) (K words) (K words) (K words)

(K words) Hy Oc Hy (Ggc) Oc Hy Oc Hy Oc Hy Oc Hy Oc
500 — 0.15 0 0 449 0 0

80 50 0.15 0.15 0.01 (0) 0.01 0.002 0.002 113 113 10.1 10.1 127 127

30 0.14 0.14 0.01 (0.00) 0.01 0.002 0.002 183 232 9.0 8.5 53 105

10 0.15 0.16 0.00 (0.00) 0.00 0.00 0.00 152 401 9.1 3.8 0.3 0.1

200 50 0.15 ’ 0.00 0.00 325 4.5 179

30 0.15 0.00 0.00 371 4.0 172

10 0.15 0.00 0.00 425 1.8 0.5

Boyer Hy Oc Hy (Ggc) Oc Hy Oc | Hy Oc Hy Oc | Hy Oc
500 — 0.20 0 0 397 [¢] 0

80 50 0.27 0.22 0.09 (0.07) 0.05 0.023 0.013 166 258 206 84.9 24 24

30 0.26 0.23 0.09 (0.07) 0.03 0.023 0.008 199 336 183 64.1 4.0 5.2

10 0.28 0.20 0.09 (0.08) 0.01 0.023 0.003 241 379 161 22.0 0.0 0.8

200 50 0.20 0.01 0.01 367 19.1 0.0

30 0.20 0.01 0.01 382 14.5 0.0

10 0.20 0.00 | . 0.00 396 8.4 0.0

REDUCE(1) Hy Oc Hy (Ggc) Oc Hy Oc Hy Oc Hy Oc Hy Oc
500 — 0.38 0 0 466 0 0

80 50 0.38 0.37 | 0.03 (0.01) 0.02 0.006 0.004 194 236 35.0 20.1 0.3 0.7

30 0.38 0.37 | 0.03 (0.01) 0.02 0.006 0.004 188 331 29.5 16.2 1.1 1.2

10 0.40 0.38 0.02 (0.02) 0.01 0.004 0.002 178 423 40.1 8.0 0.2 0.0

200 50 0.36 0.01 0.005 377 7.8 1.5

30 0.37 0.01 0.005 411 6.5 0.8

10 0.36 0.00 0.00 450 4.1 0.2

REDUCE(2) Hy Oc Hy (Ggc) Oc Hy Oc | Hy Oc Hy Oc | Hy Oc
2500 — 2.28 0 0 2478 0 [¢]

200 80 2.26 2.24 | 0.13 (0.08) 0.05 | 0.011 0.004 | 601 1502 121 48.5 57 64

50 2.29 2.24 0.13 (0.11) 0.03 0.011 0.003 606 1710 150 40.0 160 214

30 2.31 2.25 | 0.13 (0.11) 0.02 0.011 0.002 586 2026 187 34.7 82 126

400 80 2.30 2.27 | 0.13 (0.10) 0.03 | 0.022 0.005 | 773 2007 99  26.2 18 25

50 2.30 2.25 | 0.11 (0.09) 0.02 0.018 0.003 786 2082 94 21.0 53 124

30 2.32 2.25 | 0.10 (0.09) 0.01 0.017  0.002 817 2235 91 17.8 27 46
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