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“Apxttektovikn YrniootnpEn Akepaidtntag Pong EktéAeong”

H kakO6BouAn ekpeTAAAEUON AOYLOMLKOU YIVETOL OAOEVA KAL TTOLO CUXVH, LE TNV EEATTAWON
TWV UTIOAOYLOTIKWY CUCTNUATWY OTNV KaBnuepwvotntd pog. Ta TeAeutaia xpovia, ol
eTUOEOELG OTO AOYLOULKO Yyivovtal molo e€eAlypéveg. Ta avTiHeTpa MOV UTIAPXOUV OTa
UTTOAOYLOTIKA CUCTAUATA, TElVOUV va PNV mpodEPouv apKeTh pootacia. Ta loxupa
avtipeTpa anattolv evoeAexng eEAEyXoug OV ival UTTOAOYLOTIKA akpLpBol.

Eva kavo avtipetpo eivat n Akepatdtnta Pong EktéAeong (CFI). Elval pia moALtikn ou
oVamTUXOnKe €TOL WOTE VA TTPOOTATEVEL TO AOYLOULKO AT €MIOECELG TTOU AAOLWVOUV TN
por eKTéAeOnC Tou, TN KUpLa HEBOSO yla emMiTEUEN TEXVIKWV EMAVOXPNOLUOTIOINONG
KWK, OTwG emiotpePopevou mpoypoppatiopol (ROP) kol TPOYPAUUOTIOHOU HE
aApata (JOP). H gpeuvnTiki KOWVOTNTA TIPOTELVE QUTH TNV TEXVLKN, WG LKOVI VO OTTOTPETIEL
TIC €MIOL0EI( QUTEG, PE TO va eA€yxel OtL KABs aAlayry otn por] €KTEAEONG €VOC
TIPOYPAULOTOC KOL TIPOEPXETOL QMO UTIOAOYLOUO TNG VEag SlevBuvong, KaTtaAnyel o€
owotn SlevBuvon. H enéktaon cuotnuatwyv pe CFl Sev sival pla EekaBapn Stadikaoia,
KaBwg o Mpadoc pong evog mpoypappotog Sev pmopel va kabBoplotel mavra pe akpipeta.
AKOMQ KOL O€ TIEPUTTWOELG TToU 0 Mpadog pong eival mMAnpwg KaBopLopevog, o akpLBng



€Aeyxog OTL oL eVvtoAeic emotpodng yupvave otn StevBuveon amod Omou €ywve n KARon,
XWPLG TN XPNon MLoG MPOoTATEUOUEVNG otolfag sival apdlofntovpevn. Opwg, n
EPELVNTIKN KOWOTNTA OmMOpEVYEL TN XPNON TPOOCTATEUOUEVNG oTtolfag Adyo Tng
emuPBpaduvong mou emudpEpeL.

Ye autn tn S0UAELd, avayvwpIl{OUPE TN CNUAVIIKOTNTA TNG UAOTOLNGNG MNXOVIOUWY
aodaleiag oe enimedo UAKOU LLE OKOTIO TNV €VIOXUGON KAl EMLTAXUVOH TOUC. AEIXVOULLE,
OTL N UAOTIOLNGN HLOG APXLTEKTOVIKNG HE EVTOAEG CFl 0TO UAKO pall e TPOOTATEVOUEVN
HVAUN HEoa otov emefepyaotr elval €PLKT KAl TO TPWTOTUTO €lXe €AAXLOTN
emuPBpaduvon.

MNa va umootnpifoupe TNV W6€a poag, ulomoljoape TG Emektdaoeslg EAéyxou Porg
ExktéAeong (CFIX), tpomonolwvtag éva cvotnua SPARC kat afloAoyrcape TO MPWIOTUTO
oe mAakéta FPGA pe to va tpé€oupe SPECint mpoypaupata HETPNONG EMIOOCEWY TTOU
glyav evtoA€g yla Aemtopepn €Aeyxo akepalotntog pong. H aflohoynon £6etée ot ta CFIX
UMOPOUV VO TIPOOTOTEUCOUV  QTIOTEAECUATIKA TIC EPOPUOYEC OO  EMIOECELG
gnavaypnolponoinong kwdika kot mapdAAnAa emiBpaduvouv To cuotnua Katd 1% kat
QUEAVOUV TNV KOTOVAAWOT EVEPYELAC KATA 2%, KOABLOTWVTOG TO CUCTNUA LAG LOOVLKO yla
EVOWUOTWHEVA CUCTAHATA.
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“Architectural Support for Control FLow Integrity"

ABSTRACT

Abstract Exploitation of software becomes more and more common, as computer
systems span across many areas of our lives. Over the recent years, attacks on software
become more sophisticated. Deployed countermeasures tend to not provide sufficient
protection. Effective countermeasures require thorough checks which are
computationally expensive.



One such countermeasure is Control-Flow Integrity (CFl); a policy developed to defend
against Control-flow hijacking, the principal method for code-reuse techniques like
Return-oriented Programming (ROP) and Jump-oriented Programming (JOP). The
community proposed CFl, a technique capable of preventing exploitation by verifying that
every (indirect) control-flow transfer points to a legitimate address. Enabling CFl in real
world systems is not straightforward, since in many cases the actual Control-flow Graph
(CFG) of a program can be only approximated. Even in the case that there is perfect
knowledge of the CFG, ensuring that all return instructions will return to their actual call
sites, without employing a shadow stack, is questionable. On the other hand, the
community has expressed concerns related to significant overheads stemming from
deploying a shadow stack.

In this work, we acknowledge the importance of pushing security in the hardware domain,
in order to strengthen and accelerate security mechanisms. We project, that
implementing a full-featured CFl-enabled Instruction Set Architecture (ISA) in actual
hardware with an in-chip secure memory can be efficiently carried out and the prototype
experiences negligible overheads. For supporting our case, we implement Control-Flow
Integrity Extensions (CFIX) by modifying a SPARC SoC and evaluate the prototype on an
FPGA board by running SPECInt benchmarks instrumented with a fine-grained CFI policy.
The evaluation shows that CFIX can effectively protect applications from code-reuse
attacks, while adding less than 1% runtime overhead and 2% power consumption
overhead, making it particularly suitable for embedded systems.



