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Extracting parallelism in nested loop structures
using run-time data dependency analysis

YUKINORI SATOT! and TADAO NAKAMURAT2

Run-time parallelization based on transactional memory or thread-level spec-
ulation is one of techniques to realize highly parallelized processing while guar-
anteeing the same results as sequential execution. To realize effective run-time
parallelization, we have to seek appropriate code regions for parallelization in
a program. In this paper, we propose a method of data dependence analy-
sis, which focuses on using loop regions in binary code and captures dynamic
behavior of control flows and memory references effectively using dynamic bi-
nary instrumentation technique. We implement our data dependence analysis
scheme and evaluated it. The results show that our scheme using loop region
information can dramatically reduce the number of detected data dependencies

compared with the conventional address based scheme. The results also show
that potential DOALL loops can be extracted using our scheme and whether
they can extract or not is strongly related to the ISA of the CPU and compiler
we use.
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Instruction Address Markers < Detected region name >
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0x400000000001f5c0: 190PB__. Maker_begin(B) --------------->

0x400000000001f6€0: Maker_end(B) ---------=z==c==:

0x40000000000178d: Maker_end(A) «-------------

loopC < outside of loop >

(o). Maker_begin(C_hot) -—--------
Io—?gt? . < hot loop region C >
con Maker_begin(D_hot) +-------=----

0opl

¥ Maker_begin(E_hot) w==--=--==-===-=
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0x4000000000021 Maker_end(E_hot) -----------=-----

0x400000000002142: Maker_end(D_hot) =============="

Maker_end(C_hot) -----------
< outside of loop >
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