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Global Load Instruction Aggregation
Based on Query Propagation

Sumikawa Yasunobu1,a) Takimoto Munehiro1,b)

Abstract: Most modern processors have some cache memories that are much faster than a main memory,
and it is important to utilize these effectively for efficient program execution. The cache memories function
well if temporal or spatial localities in the program are enhanced. Therefore, the cache efficiency can be
improved by making accesses to the same array continuous. We previously proposed global load instruction
aggregation (GLIA), which reorders load instructions in the way that ones accessing to the same arrays were
aggregated. Because GLIA exhaustively analyzes the entire program based on dataflow analysis to each load
instruction, this is costly. We propose a technique to realize the GLIA based on demand-driven analysis
which is called query propagation in order to restrict the program region to be analyzed. We have imple-
mented our technique in a real compiler, and evaluated it on SPEC benchmarks. The experimental results
show that our technique can decrease analysis efficiency about 63% in average.
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Fig. 5 Unnecessary code motion
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input: CFG
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1: Function propagate(e, n)
2: let isDownSafe := antqp(e, n)
3: and isReal := true
4: foreach p ∈ pred(n)
5: let (isAvailp, isRealp, upSafep) :=

local(e, p)
6: if (isAvailp)
7: if (¬isRealp)
8: isReal := false
9: else
10: insertCand[p] := e
11: if (

∏
p∈pred(n) isAvailp∨

12: isReal ∧ isDownSafe)
13: return (true, isReal, true)
14: else
15: foreach p ∈ pred(n)
16: if (¬isAvailp)
17: insertCand[p] :=⊥
18: if (isLoad(n))
19: let pUpSafe :=

∑
p∈pred(n) upSafep

20: if (sameAddr(e, n))
21: return (false, false, true)
22: else if (pUpSafe)
23: insertCand[n] := e
24: return (true, true, true)
25: return (false, false, false)
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27: if (n = s)
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29: if (query[n] = e)

6

Fig. 6 Inconsistency answers
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39: else if (isMod(e, n))
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44: return rlt
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Fig. 7 Analysis based on query propagation
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a COmpiler INfrastructure

project [3] Low-level Intermediate

Representation
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Table 1 System parameters

CPU Intel Core i5-2320 3.00GHz

L1D Cache Memory

Total size 32 KB

Line size 64 bytes

Number of Lines 512

Associativity 8

L2 Cache Memory

Total size 256 KB

Line size 64 bytes

Number of Lines 4096

Associativity 8

L3 Cache Memory

Total size 6144 KB

Line size 64 bytes

Number of Lines 98304

Associativity 12

OS Ubuntu 12.04LTS

8

Fig. 8 Analysis efficiency
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