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1900, 2100 Y PATT 746.49 3.19 8, 584
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(Executable) Based on Dynamic Binary Translation and Compilation Technology

i et R I R

binary code Translate code into optimized
P Estimate one by binary translation
E Ta}rgett region Switch Run with
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App Analyzer Transform
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(Figure http://www.careers.gmul.ac.uk/students/workexperience/index.html)

Polly

LLVM
Polyhedral model

BRIDGE THE GAP
O _ W R BV TERHG I
FryTEEHBODIOOY—LEMFE T peonlsBU TR AR

elf2asm - 5 =
(Details can be found in pre-opt D F ZEREDEEZEER
Section 3.1 of this paper) \
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set condition sge Output from McSema
------- jge 1 - %107 = load i64* %RBP_val N
branch decision L br %108 = add 164 %107, -28
——————— = - %109 = inttoptr 64 %108 to i64* load -28(%rbp)
» . _ S .
(a) Structural gap of a conditional branch l;“ H(l) f{:gg;ﬁ :gjt;/i’ iggt toi;gi
(J = (] ()]
between x86asm and LLVM %112 =load i32* %111
%113 =subi32 %112, 1024 N\
%114 = xor 32 ”ull,‘a.”nlll\ . .
%115 = xori32 %114, 1024 After converting branch condition
%1 IQ ‘fmd i32 “vnl 15,16 %107 = load i64* %RBP_val
%117 =1icmp ne i32 %116, 0 %108 = add 164 %107. -28
store il %117, i1* %AF_val %109 = inttoptr i64 %108 to i64*
I cale flag \ %110 = ptrtoint i64* %109 to 164
store il %121, i1* %PF_val 11 = inttoptr i64 %110 to i32*
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\ %132 = load i1* %SF_val

%133 = icmp eq il %132, %131 ™=
bril %133, label %b_0xb0, label %b_0x24

reconstruct conditions

bril %134, label %b_0xb0, label %b_0x24
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Func argument
Correct type is float*

RIDHEREAT) TRLADE T

IW—TFELEHOREBNEELLS

e McSemalZHEWTIE, BE—Dx86m B HIRIREICEHRL TL =6, BN EELLLVG

EHS BEBRAZRAIN., BHRmEEHICLTLS
(2, LT CHEEICRELTLNS
BRIDA VT IVIRFEICIN—THFELEHEFSEE
{ LLVWML AL TREIEN IRV IRA V2% 15T HI5E

ZIT E—IT, FEMEGREAS RIZ BHEN-ERMZBEIRHICELE
R+RIGEAEVIEEERETD (B AERUTRLREE. RV I T IER)

——

” i64 func(164 %0,..) H i \

| H ‘ i64 func (float* %0,..)
%8 = load 164, 164* %RBP_Val
— To be modified into stack

I .
” %9 — add i64 %, 120 ” memory access in LLVM
| alloca float*

H %10 = alloca float* H

1 ” %27 = sh nsw i64 %25, 2 H

” %27 = shl nsw 164 %25, 0 H

store float™* %0, float** %10 %26 = load float*, float** %10

I

___________

: H %28=addi64é27,%26 H
[ "\

To be modified into /|
GEP instruction \

%29 = inttoptr 164 %28 to float™

%29 = getelementptr float, float* %26, 164 %27

GSIC Tokyo Institute of Technology
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ExanaDBTD M Font-ZFEE R L

ExanaDBTD i AT DFERIIN—R T4 ELT='Clang -00' D /N1 F)E1T
DEDEEYRLARNILT—HT HEEHER

m Clang -O3 ExanaDBT.I ®m ExanaDBT.16 m Polly. 1
8 M gcc-ExanaDBT.1  mgcc-ExanaDBT.16 ™ O3-ExanaDBT.]1
éﬂ 16.0 ** atax & mvt are
E=E excluded from Avg.
© 120 11.9%
= These are due to failure of 325
é 8.0 ernel detection in [P] stage ™ X/
5 4.0 I
% 00 I e L
2 0.
“ gemm syr2k syrk dmtgen atax Avg.**
ExanaDBTMEE M L

. PolyBenchZ AL\ T EE(ih
o ExanaDBT [EA—RILIEH IZEKBLI-15EFRE. Baselineb LR TEERIEEER
« T 1AL YREFTT32E. 16 ALYRETT 11.950DEE R £
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PolyhedralExE1LIZE(TH24M4) 2T DshE

Speed-up from baseline execution (Clang -00)
0.0 1.0 2.0 3.0 4.0 5.0 6.0

2imim

3mm

® McSema+O3 W Preopt ® Preopt+O3(W LT M LT-V BLT-V-P (ExanaDBT. 1))

Abbr. L'1: Loop lransformation, V: Vectorization, I': Parallclization

Polyhedralfi @ 1L IZE 1T HIL—TEH (A1) T) . RILLiE., HFEDFn
TNHRERLICHEHIINEZHARS

HERIY JW—TETHmAMRER EICHOHAE SIS N EEEE
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miE{b Stz N1 F)EANEL-HEEDEIRATREE

 BIROEETIZ-03ATLa>TERBLIZANMFYDEBWGEFa1—=29

[ZIFXEBELTLNVS

. matmul (single-precision matrix multiplication) A—*JLZHIIZ. F BEITD

Z]ETV. TORBEARENLEZHET D

O3-Polly.1

03-ExanaDBT.1

Semi-auto.1

Semi-auto.16

matmul 1.01

0.98

4.79

22.52

. ‘03-Polly’ (Polly[Z 03-optimized IRE A ALT=3D) HEmBEILIZEKRT H L&/
s RBEICBTAERIGIRICKDIL—TEEEREHET M TIERLIL—T REFOKEFE R

DARLELE-CENREER

« COERELRETH-OIC. FEITIL—T

[ZEZEEFT B'Semi-auto’xEE

. Semi-auto.1 [IZT4.79 {EDEER EZER ., —H I, Pollyh Y —RA M oxi@E LT

TERERF

« Semi-auto.16 [CT16 AL YR Tl T 5ER—RXELT=03/ N1 FUDER

22{EE&R1L

AEREY . W—TEEEHEETT SN BLREIEBHLGTFa1—=0 T

B HMEEITLI-LLVM-IRZExanaDBT

MOBEILD=OICFDETHLEN DTN
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3. Exana-C2Sim: ¥ ¥y afi SR EMREF 2 —=2% [EuroPar’'17]

}%UT? LIPL AT
L ieraio S BMEDHRLEEMMN DS

=/ AFY AEBERR _ Conflicts [%]
a—K 1548 On-line memary L]. L2 13
FIUADT—5 e (T-weT | Reasoning doitgen 87.68% 98.44% 0.00%

B xeubL—zemms = mechanism ADFDTD O 37.45% 0.00%  0.00% ‘ 5 '-1 4
Sl Conline T —— Himeno®  92.94% 0.00%  1.76%
MemAddr it Fefinies . = mmllogfi3] e By A
(s, tag) M FDTD: 128x128x64, timestep=50, _:m%mmﬁ%gﬁ:“
L. | sAcache | FAcache # of medinms (prescribed by array “id"y=10 ey imcemy imemy air ok
NEUF1 =20 bOmn (actual) | (ideal) @ Himeno Benchrark: OpenMP, C_Dynamic, size=§ ~ ufic 3Mvisee: 2ol euwsr 4 0
_ _ Core Sl:Ibsidiar\f
a—_ :>7 %i?ﬁ?éf’&)@*ﬁéhbgﬁ“t simulator  simulator #——‘(t‘y:/lﬁﬁé:xwiu‘&&ﬁEﬁ**ﬁo)%i%
FAﬂF)c"J“/:L’&HE#l:/\:LI/ —av JAvmE«lEyoa—FFa—="oIR
_d_é:&(:ctl')*ﬁtﬂ Tuning strategy When
o ﬁﬁé@jﬁﬁg*ﬁ : 3)7')7I~%$%’Fﬁ0)§ﬂﬁt)‘3&') 1) 8p:; ILr;tra—?r;ay pag?in(gzil\r;lsBertion) '_Il:o reso:ve intre:c;airay szn/f:zts X
3 - A 3 7 pt. se of hugetlbfs page o resolve conflicts in cache
Z"—_j /\IUI‘ﬁq:*ﬁc‘:fftgﬁlz bﬁf_ﬁﬁ#*ﬁ Opt.3 Inter—array padding insertion To resolve inter—array conflicts
c BEGFYYVIETIVY
w . > alR —_—
naive _ ) P Sy I 1L.00 H\:g]’ Spe:daﬂ
o AL RETFLAE RN RE IS B 248% Dopt_lmld 119 1 thread :
Erana) T gt ootk - L73
xana . i — Opt.140pt.2 1.21 off 50
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% Opt.2 1.02 16 threads on 1.70
Avg. max abs error = o] Opt-3i5pefﬁrmed
Fd-#‘\"‘)yl:ETU.-lﬁﬁfD%% IDFDTDOFa—=9 %R
8 PN
—L AU BEEEKIBICREL, BEEEMOS%ITER Gt w0 MO MEORERHOBRER. T £
—_ ~ HE
*N—R YT T) Ty F(HWPF)EA T ELTEHAI Opt.3 1.32 Lﬁfﬁeiézg’&%iﬁ i

_ [EuroPar’17] Yukinori Sato and Toshio Endo. An Accurate Simulator of Cache-line Conflicts to Exploit the Underlying Cache —_—
Performance. The 22nd International Conference on Parallel and Distributed Computing, Euro-Par 2017.



C2Sim: Cache—line conflict simulator
FryaSALUBEEBRNT S0
Xyl aASAUBEALIaL—4 C2Sim EBI%

ir I RZEILABEDFully-associative vy a[ZHUNT
B A eI RAEESE
« C2SimlE, COERICEDE,. 2D F vy a2l ZaL—2ZRFIZEST
FEHCEICKYEFEIZSAUFRETHRET S

memAddr memAddr
{index, tag) (index, tag)
— T[S
Set associative cache Set associative cache
hit
—| B -
Fully associative cache Fully associative cache
(a) Conflict miss (b} Capacity miss

C2SimD =

NRESTBHTT U MDSet-associative (SA)Fv vy alTMA T, FEERHEDT=HIZ4#EN
BJIZFully—associative (FA) ¥ vv 2% 3al—3>d 5
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IR TS Full-associative ¥ vy adIal—aviENEH

e —HERYIZ. FAX YU a3 aL—avIF T EeREBELLEITNIE LS
WA —/\—AYRHKELY
« T T I\t ) AMEEZHAEHHE T, ON)TLRUZ R TE 58448

ZiIRE

memAddr (tag) Hash for FA
tag  LRU list* next*

hash key
tag  LRU list* next®
m\ ——C 1T T 34— -
LRU list <tag next? \l # of elements <= # of cache lines
head—> F—— [F+— —+—==[_ 3>
MRU LRU
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LL

N — N 33 AL
JOYSRICKBMRETF1—=— 9 2XIET B80S
s FAVBEBDRERMETIERT HEITTESR T2

c O SRIEFA—=UTIZBLTIECTIIBE IBENREL=AIE
Y—ROA—KFMSJEICEETANENHD

v

CDF1—=FIZBT5TAaROEEEEZR LESEBRE=HIZ, TEZT]
[ IFRENREL-DTREAT IEETIRET D

MemRe_f (4) Store instAddr . o MemRef
Instruction Misslnst = Instruction EvictedTag Originator
(1) A line conflict miss occurs
(3) Otgtrain_bllisslnst
memAddr MissOriginator
4« (in ta
SA cache (index, tag) N f'[ ]|
|:| FA hit (2) Search tag MigsOrigingtor
. - - EvictedTeg Originator s '
FAEI:::::; I;A hit or miss LT-WET structure FA cache LT-WET structure

(a) A LT-WET entry is updated when a cache miss occurs  (b) A LT-WET entry is referred when a conflict miss occurs

LT-WET (Last TimeWho EvicT):
a data structure that records key events at instruction level granularity.
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BELEXYyyIETIVY
oy aETUL Y DRERSICESBEE QBRBAERC TS

c LITO2DONEELETILE C2SimIZEEE
1. (RETFRLANSYIBTRL AAD T kg

EROERZEND, LTZEYIalb—3ay
* Physically Indexed Physically Tagged (PIPT) caches for L2 and L3
*Virtually Indexed Physically Tagged (VIPT) cache for L1
MEBTRLANDOEBRIZIFOSHRFTHIVEL T T—TILESH
’/proc/pid/pagemap’

. YWEBETRLRIE, TIAHILEDABR—IH A4 XD
[ZL2&13F vy aDIindexEKIZE2E T 5

2. LLC':}S(Téﬁj\%u#-kﬂy:/lw%j_-\\l)"/ﬁ :i;y Systom agent [ Memory
T EDIntel CPUDL3 cachelFASA REME (LN BB :::’ Jucmes
Fﬁ%“éhf:#"‘(’“}&l%*”ﬁﬁL,'Cl,\é Core 2 E LLC slice 2

KROIBU TSRS AARODD [

HashBA#Z X vy as3al—iavIZin A

Fig. 3: Ring bus architecture and sliced LLC

From F. Liu et al. Lee. "Last-Level Cache Side-Channel Attacks are
Practical”. 2015 IEEE Symposium on Security and Privacy.

[6] G. Irazoqui, T. Eisenbarth, and B. Sunar. Systematic reverse engineering of cache slice selection in intel processors. In Digital System
Design (DSD), 2015 Euromicro Conference on, pages 629—-636, Aug 2015.
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SELAX Y AETTIVTICKSEERL

VA B RETFL R &RV -E8 (L8R 248%

PA MEFRLRAEREETIVTT5E02/30EHF L
VA +slice |IIIEIN BOX YY1 RZAREETIVTTHEB0EEIRL
PA+slice [N LB3F Ay aslice PYETRLARBODET L

EICKYRBEZ RIEICHEL., BREZES%ITIER
PA+slice Yo TG 2aL—arEToThH BEIC
(sampling) RELGEZFLBEVGREILFESL665M L)

0% 10% 20% 30% 40% 50%
Avg. max abs error

PolyBench® & 70T S LRITIZEITHF vy aSAEPMURERILT=
HRECSIMELEBRL-FOR KRBT IRED Y

** N—RK) 7 )T yF(HWPF)[FA T EL TE A

[—IFirst forward phase [l Warm-up phase [lllEvaluation phase
{4G cycles) (100M inst) (500M inst)

*time

YoT) T o3aL—avDBE
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BIFDFEED LR

FIFO-based C2Sim Maximum

Liconflict L2conflict L3conflict |L1lconflict L2conflict L3conflict| abs. error

gemm 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
covariance 0.00% 88.04% 0.00% 0.00% 88.04% 0.00% 0.00%
correlation 0.00% 88.03% 0.00% 0.00% 88.01% 0.00% 0.02%
doitgen 87.62% 98.90% 0.00% 87.68% 98.90% 0.00% 0.06%
symim 10.12% 37.14% 0.73% 10.04% 37.30% 0.73% 0.16%
2mm 0.29% 0.41% 0.00% 0.00% 0.42% 0.00% 0.29%
gramschmidt 0.00%  84.19% 0.00% 0.00%  84.57% 0.00% 0.38%
syr2k 9.84% 0.26% 2.02% 0.53% 0.27% 2.02% 9.31%
nussinov 21.23% 0.05% 24.78% 0.45% 0.02% 5.80% 20.78%
Iu 2.51% 71.45% 21.42% 1.76% 71.58% 0.07% 21.35%
ludemp 2.51% 71.04% 21.38% 1.74% 71.12% 0.02% 21.36%
3mm 23.17% 0.00% 0.00% 0.00% 0.00% 0.00% 23.17%
trmm 25.75% 2.25% 0.00% 0.62% 2.01% 0.00% 25.13%
syrk 45.08% 0.00% 0.00% 0.06% 0.00% 0.00% 45.02%
floyd-warshall| 49.98% 0.00% 0.11% 0.00% 0.08% 0.03% 49.98%
heat-3d 0.00% 47.02% 50.69% 0.00% 0.00% 0.00% 50.69%
fdtd-2d 12.51% 0.00% 73.26% 0.00% 0.00% 5.36% 67.90%
adi 11.91% 6.20% 81.34% 1.09% 6.21% 0.99% 80.35%
cholesky 0.01% 0.12% 87.47% 0.00% 0.51% 0.24% 87.23%
seidel-2d 66.63% 0.00% 95.90% 0.00% 0.00% 0.00% 95.90%
jacobi-2d 50.00% 0.00% 100.00% 0.00% 0.00% 0.00%| 100.00%

By DB ULH SN =25 ZFIFOIZIR T BEFED F % (FIFO-based)
EHRT, xRt REEKIGICHET HEITHIY
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VIO RDIRE

Conflicts [%]
L1 L2 L3
doitgen 87.68% 98.44%  0.00%

3D-FDTD®  37.45% 0.00%  0.00%
Himeno @ 92.94% 0.00% 1.76%

M FDTD: 128x128x64, timestep=50,
# of mediums (prescribed by array ‘id’)-10
(@ Himeno Benchmark: OpenMP, C_Dynamic, size=S

(a) Detected cache-line conflicts by C2Sim

DEFRAEEREF1I—=2T

Memory object-relative view:
malloc[#3] total-336299057 conflictMissPC— 4008a2
--> malloc[#3] cnt= 308503621, 17620466, 0, originPC= 4008a2
--> malloc[#1] cnt= 9951731, 107283, 0, originPC= 400898
--> malloc[#2] cat=0, 115952, 0, originPC= 400888 4008cR
--> Stack(7fff72dde2c4, 4) cnt= 0, 4, 0, originPC= 4008ee
malloc[#1] total=10603920 conflictMissPC= 400898 4008cc
--> malloc[#3] cni— 10603920, 0, 0, originPC— 400842
malloc[#2] total=115953 conflictMissPC= 400888 4008c3
--> malloc|#3| cnt=0, 115953, 0, originPC= 4008a2

Reason classification view:

sum inter-array intra-array scalar unknown
#conflict 347018930: 20894839 326124087 4 0
Ratio 6.02% 93.98% 0.00% 0.00%

(b) A snapshot of observed sources of conflicts (doitgen)

FAVHBEEEEY SO —FFa—= T B

Tuning strategy

When

Opt.1 Intra—array padding insertion To resolve intra—array conflicts
Opt.2 Use of hugetlbfs (2MB page) To resolve conflicts in L2/L3 cache
Opt.3 Inter—array padding insertion To resolve inter—array conflicts

GSIC Tokyo Institute of Technology



1

C2SIMD XIEIZ LB REF1—=2F

FAVUHEEEE T 5O —FFa1—= T ERK

Tuning strategy When
Opt.1 Intra—array padding insertion To resolve intra—array conflicts
Opt.2 Use of hugetlbfs (2MB page) To resolve conflicts in L2/L3 cache
Opt.3 Inter—array padding insertion To resolve inter—array conflicts
doitgenDF1—=U T #ER HimenoRVFDFa1—=UFHER
— Speedup HW PF  Speedup
Original 1.00
off 1.62
Opt.1 1.19 1 thread on 175
Opt.1+Opt.2 1.21 off 1 .50
. . 16 thread '
Opt.2 1.02 reacs on 1.70
3D-FDTDDF1—= 5 &8 7 Opt.3 is performed
Speedup

Oricinal 100 C2SMDTAUHAENRREEDFEREZANT., &
ocs 1 B F o= 4 BREE AL, AL
= ' EABONBTEEEE

41



Exana'V—J)LIZ KB ATE!),

Fai—Z T EXETHAEISR

itz

= FIT I AR AT

X </ T Xk Z iR ExanaB{EEET IV TA—L
IN{FY)ETHIZTZAI7q4YVST /83y Cray XC30
RITHE: 7IURFITROMIA T A IR AR SOl thdOy
% E ti ] / t HAlE exana.out &% AR TSUBAME 2.5
6 Exana [option] -- ./a.ou s oenaout 7545 —4 Xeon Phi (KNC, KNL)
\ NA x86 Linux
T oo ]

IL—TREEEERENT  -mode LCCT lcct.dat

[CF11] e
AEIRTFREAT -mode LCCT+M lcctm. dat =3
[lISWC’12] =]
AEYTFOERNEY  -mempat 1 mempat.dat :

2 HT [WANC’14]

AEYREEMHEESS2 -cacheSim 1 cacheSim.dat

L—<3> [HPCS'15]

T—x JtyMEH  -workingSetAnal  lcct.dat =
[SEPS'15] - '
MPIT RS 5 LDIGE DA

% mpirun —np 16 Exana —cacheSim 1 -- ./openmx Methane.dat

Tunlng The Second Workshop on Software Englneern@S‘[ﬁ Parﬁbﬂﬁysl&mﬂt&EES:)fcﬁelob&l@i@g& SPLASH 2015

FuII77°'J MSIEIAMIiniAppE T

BFEEEE (C/C++, Fortran), AV /815, MPI, JILF ALK,
HESATS) . FTAELRDIT+—5 . BIRIZE®

NICAM-DC D & #7451




Al fRIE Y — L D E

| AJfR4EY— )L vizLcctm
TR T T— | II—TEEEELNILD
! fRITHE R ZAItR1E
yEE%/{pa:a)ﬁg*ﬁﬁ% Himeno [C, OMP, dynamic] Sdata set
CacheSim statistics 20.0 Padding
Coche miss Confict miss o
[per refineach level] [ner miss In each level] 1 160 t x1.6
1 DIk TIEY :
2 2159% me2% 2 Original
3 8237 % a02% 2 129
Statistics per nstruciion £ 80
I 1 | L2 | 13 | DRAaM a
inatAddr | Estlal | miss%% confI%] miss% confl’s| miss® confl| Saccesses B a0
HBs48| 37671200 | 10000 97.98|100.00 3.12|100.00 3.28] 376712 2
himencBMTrpa_omp.cadl &
Acesss to memObj [FRIbicSh1240, 7Pibic7aDddn] 0.0
defined by mallocSiE@newitathimenuBidTxpa_omp.c249 [nfinc@main 120124 2% 1 a 8 12 16

~ S Pk = o The number of parallel threads (N)
:F’szlﬁﬁéh\%\‘_&:j—és‘@ Fﬁ%ﬁ"% l/ﬁ)l/f Padding|= &\ B A1 BE ) | &
FELY—ARO—KIZHED(FLPaddingl<i& A 2 —SE T4 DL NFEBSNT=
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A/ THF| .tL\’)t

ExanaZh{E+&EIE
EEERET SV TIA— LA

A/N\3Y Cray XC30
A/N\3aY SGI Altix UV
A/N\3Y TSUBAME 2.5
TOtSL—4 Xeon Phi
N x86 Linux
Exena THREEL-F )
| 7ous | #E |
NICAM-DC BT I
Full 3 OpenMXx JAISTF )
PP MiEs—E FILKFs
Graph500 BET—L
NICAM-DC-min fiber
ffve-mini fiber
- ces-ged-mini liber
Mini app modylus-mini fiber
CloverLeaf Mantevo
CoMD Mantevo
SEPC CPU 2006 B FEaTmEIT
Benchmark NAS Parallel Benchmark
HimenoBMT
AT TR NTOvF LT

‘J )w) F'aﬁ F‘#:L)‘/FO)*‘W*

EJb*EiT:Faﬁ%

Ir{ME) MBE) RO WEE) T -2

LL

Exana tool kit * -

€a prerp cann tocl kit 0 O 4 A 4 %-0 =

Exana: An Application Profiling and Optimization Infrastructure
for Accelerating Systems with Deeper Memory Hierarchy

IrAUE) RM(E) ERY) ME(S) TuHI-SE) Y-I) ~LIT(H)
Exana tool kit % | D3 Exana demo Exanavie... x| &
* i@ sevewy youlube com, e Dpuknorisate + 5 @ €&

111 Tube

Demo
Exana tool kit

vizleetm
27440 MEE) BRY) BE(S) TuoH3-40) YU ARTEH) fcnoie
=t — Sato Task, Endo Group
— AR (Tokyo Tech / JST CREST)
A ‘Sesrch this site: ExanaView

Searcn

" TSUBAME Computing Services
GSIC

BB W) o00szad

I I
Menu Experimental Services

S O
EI[O¥N::
https://youtu.be/Xlbx_XzdAQM

" YouTube TOD T EE)

analysis using Score-P

ted: 2014/12/12

Exanali%%ﬁﬂ’]"f EXDYIrDTT7ELT
%chwx/\:/TSUBAMECDé:L H—mF AT BE

k( 1 Jpan

Exzna

tool that Hentifes loop nest structures durg achual executon and dats depindences anono

GSIC Tokyo Institute of Technology
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A—TV)—A~DEAEH

MERRDA—TV—XRIE
. githublZT2AEH
* Exana, ExanaPkg(vizLcctm, ExanaView)

Exana-C2Sim

A—ToV—RAFEIZTA =TI ~DER

McSema
« FPLORZOMUELURAICET S/ \JIEEE

2wk (Oct 6, 2016)

LLVM-Polly
o BA)UTICET ANTERSE

Bug 33153 - -polly-opt-isl -polly-parallel crashes

for certain tile sizes

ExanaPkg

trailofbits / mcsema

<> Code (D lssues 46 Pull requests 5 Insights ~
Branch: master +

Commits on Oct &, 2016

add some constants
yuki236 committed on 6 Oct 2016

fix indent
yuki256 committed on 6 Oct 2016

Commits on Oct 5, 2016

Support floating point arguments of linux x64 calling convention
yuki256 committed on 5 Oct 2016 o
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all

AR T

e IL—TEA) T IZKYAR BB EIZTYFEEBERBEIZF vyl 1 AT
DEEFEETIVI LT3Rt ER KB ERTSEFEHAD

e BEFa1—=UT0FITEVWESAMLIBIZHAFELE-ERZRTTOBAN

. PATT : Polyhedrala> /X4 5Z& LT pa—¢ TN —
ALY AR HEBEF1—=2F T B ( )& D D

. _ AN Exana ExanaDBT | Z&#—F
. ExanaDBT: BIRY/ A1) ZEHRIZ kY R1T/ A SRURBRTETTAS  periems
~ -~ o) _— AEYSRARET—5 L1 STV PR frliod
. Exana-C2Sim: F¥v 22U URITAT7AS / e Y o -7 ﬁ
F4—Fivuy \
24N LZXER
Exana-C2Sim PATT Fa—= T8
S 2 B A RIHIBE B E
ne;{m..:pmm [EuroPar'17) . ..,.-
o H — Polyhedrala/ H:az—iﬁﬂu
¥ e AEY B REIL
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