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Resource Usage Analysis
Resource Analysis e Resource Usage Analysis

» Infers the amount of resources that Cost Analvsi Ubber Bounds
an execution will require Source | = | Pre-Analyses | —p | Analyses Table | —p | COSt Analysis | —p | UPP
» Program analyzed from scratch
Method D.om Summaries (CP — AP) =1+ 2+4+3«(a+1) + 2+3x(a)+5
m(a) sign {a=1}— 1
: size T L /aX/m Omsm2)
Incremental Resource Analysis m2(b) sign| {b=_1}— {r=0} ) maxim(em—ms)
size T~ {r=0} =2+ 4+3x(b+1
» Just analyzes the parts affected by sign c=1}— 1
the change m3(c) sige ! T H} T MaXim(pmz-»ms UBpa(c) =2+3x(c) + 5
» Reuses computed information ma(@) S9N d=Lpe{r=Tj 4434 -
. size | {d >0}~ {r=d+5} UBms() =5
» Takes care of propagating sign 1L {r>0} . . . .
dependencies among affected m5() Sive 1o {r=10} ©m-me- Size abstractions & size analysis from mto m2
methods (computed in summary)
» Reconstructs only affected CP: Description in the abstract domain referring to input vars maxim(y): maximize the cost using ¢. Example:
components of Upper Bounds AP: Description in the abstract domain referring to output vars for (1=1..n) Couter = 1 * Cinper
for (J=1i..m) e ={I<fj<m}— Couer=n%xm

Incremental Inference of Pre-Analyses

Analyze (m2) using CP,o Is AP2, C APppo?

T
2/ Is CP, C CPpy? = — Do nothing
a Z — Analyze m

C — Reuse AP, 4

Z —, analyze m4 using CP4 L CP,?7 4 E Analyze m as for descendants
3| If Z Analyze m4(d) 7|1s CP2, C CPppy»?
— A C — Reuse AP
' gpjﬁrgg E\PCP’”5 [Z — Analyze m2 again using
ms

A
CPm%mZ L CPmQ

Z — Analyze m5 using CP%, . U CPpgs

Incremental Inference of Upper Bounds

Updating Upper Bounds w Upper Bounds

UB,(a) =1+ 2+5%(4+3x(a—1) x(a)) +5 + 2+3%(a)+5 UBm, UB,», UB 4 cOsSt expressions must be
m( ) recomputed because they have been reanalyzed
maxim\ Y m—mz
/ maxim(m—m3) Y m—m2> Ym2—sma> Ym—sm3 May have changed
UBm2(b) = 2 + 5+ ( (4+3x(b—1)) * (b)) + — we need to maximize the cost expressions
UBm(c) =2+3%(c) + 5

X Smpama) \ / E UBmn3, UB5 expressions are not recomputed
4

UBma(d) = 4 + 3 x(d) @) us UB3 is maximized again to be inserted in UBpn,
m5

Experiments & Conclusions
1 Experiments ~

» Touching a method: ___Speedup » All main steps of a Resource Usage
_ " Unweighted Weighted : _
» A methOd IS modified but the Exp Benchmark Scrs | Sus St Wers | Wy | Wr AnalySIS are handled:
modification does not affect its Tou | StringEncrypt | 10.90/7.09 [8.11 [7.56 [3.92 [4.74 . OO Pre-Analyses
neighbours Tou |ParseTarHeader | 5.52 12.03 [2.54 |8.09 3.31 4.07 - Recomputing Upper Bounds
- : Tou | TestDistance 3.09 495 3.26 |[4.05 6.09 4.25
~ Adding method content: Add | StringE t 126 (1.30 [1.28 |2.04 [2.40 [2.26 Only those components affected by
.. . ringEncryp : : : : : : b
- A missing method is implemented |,y | parseTarHeader | 1.54 |1.30 1.37 (246 235 2.39 the change are reconstructed
» Top-down development: Add | TestDistance 1.38 [1.80 [1.43 |1.90 |2.44 |1.96 , ..
. Simulates a top-down Dev StringEncrypt | 1.35 1.31 |1.32 |1.51 1.63 1.58 - Feasible and efficient
development proccess Dev | ParseTarHeader |1.29 |1.26 1.27 |1.29 [1.41 1.37 » Promising experimental results
Dev | TestDistance 1.36 [2.26 |1.44 |1.39 |2.16 |1.46 : :
» To appear in PEPM'12
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