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“ Avakataokeur tng Pong EktéAeong MNpoypappatog o€ NepipaAlovia JIT pe th Xpron
YAwoU ”

NEPINAHWH

H avakatookeurp tng Pong-Ektédeong sival €va OnUOVTIKO KOUUATL TIOAWY HNXOVICUWY
aoddlelag, Snuwoupyiag mpodid kat avaiuong. Evag afloonpeiwtog TEPLOPLOMOC OF
mponyouueveg SoUAsLEg, eival OtL ev umootnpilouv TV TapakoAolONon MPOYPAULATOC OF
nieptBarlovra JIT. HEN UMAPXOVTEG UNXAVIOMOL, yla TV amoktnon tng Pong-Ektédeong pLag
Stadikaoiag, mepthapfdavouv Tn Xprion MApPAUETPONOiNoNG Tou Mnyaiou Kwdika, eite SuVAULIKA
elte otatikd. Qotd00, OQUTEG OL IPOOEYYLOELG UTTODEPOUV ATlO OpLopéva HetovekTpata. H Andn
™G PonG eAEyXoU HEOW SUVOULKAG TIOPOUETPOTIONONG KOTA TNV ektéAeon plog Stadikaoiag,
nipokaAei coPapn emiPpaduveon, evw n oTaTikh Uropei va odnynost og avoakpLpn anoteAéoparto.

Xpnolgomnoloupe tnv texvoloyia Intel Processor Trace, pia véa duvatotnta UAOTIOLNUEVN OTO
UALKO TwV oUyxpovwyv enefepyactwv tng Intel, mpokelpévou va amoktnBei n Porn-EAEyxou pLag
Slad1kaolag owoTd, EAAXLOTOTIOLWVTACS TLG EMUTTWOELG 0TNV anodoaorn. MNMponyoUeveG SOUAELEC
€xouv bei€el TNV amoteAecpatikOTNTA TNG aflomoinong tou Intel PT yia tnv avacuykpotnon tng
Ponc-Extéleong pag Stadikaaoiag. Qotoco, Kavevag amod outolg, £€ dowv yvwpiloups, Sev £xel



poomaBOnoel va eKTEAECEL avacuykpotnon tng Pong-Ektédeong oe pla Stadkooia mou
ekteleltal péoa os meptBaiiovra JIT.

MNa va &ei€oupe tn Asttoupyia Tou pnxaviopoU pag, Bplokoupe tn Pon-Ektéheong €vog
T(POYPAUATOC TIOU eKTEAE(TOL PECO OTOV TTAPAPETPOTIOINTH KWK Intel Pin. ' autd to Adyo,
vAomotnoape £vav o8nyo uALkou yia to Intel PT kaBwg Kal €éva vEo amoKwSIKOMOoLNTr), 0 Omoiog
LOC ETUTPETEL VOL AVOLOUYKPOTAOAE TNG Por-EKTEAEONG KATA TN SLAPKELX TNG EKTEAEONG KL OXL
META TO TEAOG TOU TPOYPAUHATOC. AUTA N TPOCEyylon EMIBAAAEL ONUOVIIKA ALyOTEPEG
K0BuoTEPNOELG, 05 CUYKPLON UE TN SUVaLKA TapapeTponoinon Kwdlka, Kol gival mepLoooTEPO
aKPLBNC amo Tn oTaTIK).

TéAog, xpnolgomolioape tn oouita pétpnong embocswv SPEC CPU2006, TpoKelpévou va
0ELOAOYINOOUE TNV ATOTEAECUOTLKOTNTA TOU TPWTOTUTIOU MO KAL VAL LETP)COUUE TLG EMLOOOELG
Tou. Ta amoTeA£opMATA HOC ArmodeKVUoUV OTL N emBpAaduvon Tou UNXOVIoUoU pag elval Taéng
peYEBOUC YaUNAOTEPN ATIO TOUG TIPONYOUUEVOUC UNXAVLIOMOUG, KaBWE tapdAAnAa emituyyavel
TNV QVOKATOOKEUT TNG Pong-EKTEAEGNC TOU TIPOYPAUUATOG.
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“Hardware Accelerated Control-Flow Reconstruction in JIT Environments”

ABSTRACT

Control-Flow reconstruction is a critical part of many security, profiling and analysis mechanisms.
A challenging limitation in previous works is that they do not support tracing in JIT environments.



Already existing mechanisms of obtaining the Control-Flow of a process, include the use of
instrumentation, either dynamic or static. However, these approaches suffer from certain
drawbacks.

Obtaining the Control-Flow through dynamic instrumentation during the execution of a process,
imposes severe slowdowns, while static instrumentation can lead to inaccurate results. We
leverage Intel Processor Trace, a new hardware feature of modern Intel CPUs, in order to acquire
the Control-Flow of a process correctly, while at the same time minimizing the impact on the
performance.

Previous works have shown the effectiveness of utilizing Intel PT in order to reconstruct the
Control-Flow of a process. However, none of them, to the best of our knowledge, has attempted
to perform Control-Flow reconstruction on a process executing inside a JIT environment. To
showcase our mechanism in JIT environments, we trace the execution of a process in Intel Pin
dynamic instrumentation framework. To achieve this we implemented a custom Intel PT driver
and a new decoder which enables us to reconstruct the Control-Flow at runtime and not after the
completion of the process. This approach imposes significantly less overhead, compared to
dynamic binary instrumentation, while being more accurate than the static one.

Finally, we evaluate the correctness of our mechanism and measure its performance by running
SPEC2006 benchmark suit. Our results indicate that the overhead imposed by our mechanism, is
marginally lower than previously developed mechanisms, while the Control-Flow is accurately
reconstructed.



