NASACE FIHEIFTRiLIx

EFERK

M#T ERBIEES L

b

: Bedz K

ERXFHENFER



Wy =ran

EFARMRIESINRATERIEF, —ERAAREFOMIEL LREER

BBz —
- -~ Kl

“One of the most central problems “ (B zht) EBHEHE:

in the theory of programming.” F FER IR AIRR”
——--Amir Pneuli —-1RRBRE

EIRERSE P EE SR

L




Wy ERamnRR

A B
Ul Email E Column 2 v izround(i);
2 Nancy.FreeHafer@fourthcoffee.com nancy freehafer
3 IAndrew.Cencici@northwindtraders.com Iandrew cencici l
4 Jan.Kotas@litwareinc.com
5 Mariya.Sergienko@gradicdesigninstitute.com
6
7
8
9

Steven.Thorpe@northwindtraders.com v
Michael.Neipper@northwindtraders.com _ .
Robert.Zare@northwindtraders.com a - 675 5 3 9944 105 5 744 . O)
Laura.Giussani@adventure-works.com

10 Anne.HL@northwindtraders.com I - ( I +a )_a )
11 Alexander.David@contoso.com

B & P Ymiz RALAS

) s:=0 Bl
/** Compute the maximum—<— ! =0,
* @param a first value  SREHFEIFRIE Y
* @paran b second value| FREHRIEIRH o et ps ~ B2
* @return b if a is lesser or equal to b, a otherwise Y
*/ g/ z:=ia | p3
public static int max(fingl int a, final int b) { S'“** 2
return sy ————— —r—
} 13 := n—i
ifnz L3 goto B2 BSs

td4 :=a —b B6
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Why does it feel so difficult to learn algorithms and
data structures and come up with solutions for real

| work very hard to learn algorithms but still can't
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HIBREUHES flow-sensitive rewrites RERAB(IEZHE memory and placement transformation

o Z{FEE(ERE conditional constant propagation o RIXIEFH expression hoisting

o ESMIHAEMN dominating test detection o KX, i expression sinking 2BE3REE global code shaping

o EFAAERIEEME LR flow-carried type narrowing o TUARTF#EHERR redundant store elimination « PSB inlining (graph integration)

 FZFRXHDiERR dead code elimination « TBSBIFESFH adjacent store fusion « 2/3{{A3IME global code motion

—_ . . . » RIRIBBR card-mark elimination o EFHERRIGSS heat-based code layout
BSHEXBIMEMEEEAR language-specific techniques o ‘ ‘

o 5L E merge-point splitting « switch J&#E switch balancing
o ZRRVIRKZRINAL class hierarchy analysis * #HHEX throw inlining

fEIAZE R loop transformations

o KEHIHL devirtualization

o FFS5HEEEIE symbolic constant propagation o fEIREFF loop unrolling

o Enh%EFEEBR autobox elimination « {BEHRFIE loop peeling

* BEiR1r escape analysis « L2 AiHRR safepoint elimination

* BERR lock elision * ESBEISE iteration range splitting
* BiifZAK lock fusion « SBEGEEDR range check elimination
* iHBRR AT de-reflection * fEIRAIEL loop vectorization
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p 1 = maximum (map sum [t | i <- inits 1, t <- tails i])
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TEMBRAR: RASEKE, SRERASIRTHIRAEDS, B
ERATFRM, BANGN. BAREN, BRXLERAALTEIROER.

f 1 = (mps 1, mts 1, sum 1)
where

dc' 1 =
if length 1 <=1 then (p 1, f 1)
else ¢ (dc' (take m 1)) (dc' (drop m 1))
where m = div (length 1) 2

mts = maximum.(scanr (+) @)

mps = maximum.(scanl (+) @)
c (mss1, (mpsl, mts1l, suml))

(mss2, (mps2, mts2, sum2)) =

(mss3, (mps3, mts3, sum3)) dc = fst.dc'
where
mss3 = maximum [mss1, mss2, mtsl + mps2]
mps3 = max mpsl suml + mps2 S . s a—
misB = max (;ts‘l(+ sum2) zts; iEL‘E%ngﬁlEiﬁgiqmj(q:
sum3 = suml + sum2 H'Jﬁ%é*ir%_
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de' 1 = 25
if length 1 <= 1 then (p 1, f 1) fc

else ¢ (dc' (take m 1)) (dc' (drop m 1))
where m = div (length 1) 2
dc = fst.dc'

(p(Lh+bh)f(h+lz))=c ((P L, fh),@ph,f lz))

NRcEEURTE, NAEEHKENIst L2 EHAE,
BLEETEM = 0(n/logn) PMALIBEE ERIIEITRTE A
O(n/m).
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Ruyi Ji, Jingtao Xia, Yingfei Xiong, Zhenjiang Hu. Generalizable Synthesis Through Unification.
OOPSLA’21.
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