I n one enbodi ment of the invention a nmethod conprising (1) receiving an
unstructured binary code region that is single-threaded; (2) determning a
slice criterion for the region; (3) determning a call edge, a return edge,
and a fal @ m@ughngudermdgﬁo& @rmmmlf@@mmin@&emmmwwwmm per)

20, o0 AR PL AR P S B o B R S RGN

based
the slice crlterlon Errbo | ments of & Envent am
anal ysi s té@hhtequomdhaublmamnlﬂeteused *V/ ovi de(l@g%%a%ud;%glﬁ%%ﬁl&m E:I ng of
bi nary progr d&®lay@01k(12d5381Not regi grei denti fi r f ew
under |l ying assunptions about the programfromwhich the binary is derived.
Al'so, '@1)%9ter%m9§b%%lasﬁﬁélldnc' ng method pRYplidGkdd 46 ﬁ%z% Wi DriButed, for: every

cont ext - i N&BASIA (266.05) | C&psrigo@.ol)i Me | 1 M tind o nd¥®bi, prddYriod L 2B Nk, AG, AINEM,
cont ext - i N@BNYBARVEO15| | c&osktyBI£20p.8at | Nng cahd, Fdges\ZaBA. BBnigy, BE] BR; Wt BIBZ,

flow ed@ﬁslnternational Application Number: g?: gg’ EI]; gg: %(S): SII,{ ’GCBI’J’GCDZ, ’ GD]]EE: gg: ]()}1\1\% ]()}%

PCT/US2010/046685 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

25 August 2010 (25.08.2010) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

. NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(25) Filing Language: BEnglish SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every

12/607,589 28 October 2009 (28.10.2009) Us kind of regional protection available): ARIPO (BW, GH,

GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

(71) Applicant (for all designated States except US): INTEL ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

CORPORATION [US/US]; 2200 Mission College TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

Boulevard, MS: RNB-4-150, Santa Clara, CA 95052 EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

(US). LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,

(72) Tnventors; and SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

(75) Inventors/Applicants (for US only): BLOMSTEDT, GW., ML, MR, NE, SN, TD, TG).
Joseph [US/US]; 2300 Arapahoe Avenue Apt. 342, Boul- Published:
der, CO 80302 (US). WANG, Cheng [CN/US]; 4250 Al-
bany Dr., Apt. F214, San Jose, CA 95129 (US). WU,
Youfeng [US/US]; 3658 Bryant Street, Palo Alto, CA —  before the expiration of the time limit for amending the
94306 (US). claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

—  with international search report (Art. 21(3))

(74) Agents: TROP, Timothy, N. et al.; Trop, Pruner & HU,
P.C., 1616 S. Voss Rd., Ste. 750, Houston, TX (88) Date of publication of the international search report:

77057-2631 (US). 30 June 2011

(54) Title: CONTEXT-SENSITIVE SLICING FOR DYNAMICALLY PARALLELIZING BINARY PROGRAMS

main;
3 e D G G GO
3. x=2"'b
4,2:20
e 275
square: '
& bobea C8 D
> D
(a) (b)

FIG. 1 (prior art)

(57) Abstract: In one embodiment of the invention a method comprising (1) receiving an unstructured binary code region that is
single-threaded; (2) determining a slice criterion for the region; (3) determining a call edge, a return edge, and a fallthrough pseu-
do-edge for the region based on analysis of the region at a binary level; and (4) determining a context-sensitive slice based on the
call edge, the return edge, the fallthrough pseudo-edge, and the slice criterion. Embodiments of the invention may include a pro -
gram analysis technique that can be used to provide context-sensitive slicing of binary programs for slicing hot regions identified
at runtime, with few underlying assumptions about the program from which the binary is derived. Also, in an embodiment a slic-
ing method may include determining a context-insensitive slice, when a time limit is met, by determining the context-insensitive
slice while treating call edges as a normal control flow edges.
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