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Abstract The Last Level Cache (LL1LC) is shared in a multi-level-cache and multi-core CPU. If
multi-programming randomly access LLCC, it incurs accessing conflicts, and results in severe
performance degradation. Currently, researchers focus on cache partitioning to reduce LLC
conflicts. Existing cache partitioning methods adopt heuristic algorithm which needs uncertain
steps to optimal performance. Thus it may bring up excessive partitioning overheads or even
failure to converge in the partitioning process. To this end, we propose MLPart, a machine
learning-based multi-platform adaptive cache partitioning method. With a few of running

parameters, MLPart employs the decision tree and sequence-to-sequence models respectively to
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predict the performance of the different partitioning policies, and finally find out the best-
performance partitioning policy with certain partition steps. In addition, the experiments show
that even the same program runs in different computing platforms and result in the totally different
runtime parameters. It is hard to ensure that trained models have sufficient generalization ability to
be deployed in different platforms. ML Part also adopt transfer learning and tuning techniques to
optimize the decision tree and sequence-to-sequence models for reducing the training overheads on
other platforms. The experimental results illustrate that MLPart only needs a few of partition
steps to find the optimal cache partitioning policy on Intel Xeon processor. The overall

performance improvements using MLPart are highest and most stable in the KPart, CLITE and
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P FRATRR & B AP — A% B F
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F AR AR AL AN B & . Ak, TPC 5 R 7 28 1) 0 5%
HRAL SR , Fe—Fh LLC 240 IRZS T (9 IPC I AN fig
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K5 FEFINNSEITS U Pearson A1 5C R L
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3. 27 H W A USRS G AR AN U P HE . (HIX
it R A AR 7 A2 AN R 23 B 5 58 T Y IPC &
I K25 1 IR VR R A AR (45 TE i PR 1)
TRYEK . FRWMstT B 5B EA —&
YRR SCHE .

XU, N RV e 2% 2 0is 1T S50 iR
R0 . W5 A 21217 350 X B W H 27
AR S NG AR AT BN A2 A% . Bl > FEAE o R Y
22 HE T AT AR 4 S AR P 2800 45 2Z Rl 1)
KHE . L, AT 2 S A L RS 2 2 O e 24
BATREY AT 43 285 T9 36 F 0 2 85 28, 0 A [)
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FEAAT A AT I LI T —Fh 3L THLER
2 EE -5 B AE R 53 T7 75 MLPart, 207 15 £ 2 H &
5 SR SR AR A AR A K AR AL R AR A s
AT AR 4. 1-4. 375 A 2 i 20 SR
4.1 ETREMBIERF5EEE

KFRFER . HHIH 2 0 H T 28 R R HL
FRg ) B FEAA P (Decision Tree, DT) %
¥ 1] /2 L (Support Vector Machine, SVM) £ 2 Il
14325 %% (Naive Bayesian Classification) K i1 4
4325 J5 1 (K-Nearest Neighbor, KNN) . it 28 % 2%
(Neural Network , NN)ZE45 | Horfr, Ped i) J&—Fh4
BRI AT JEER. % AR I T IO T oA 2031
Pric BB 45 . 1S5 T LU Bh o SR 2R3k 14 43 25
). T R SRR 3 T R S R D) L A T A R 1 B
S SIS R K e o e = =R N =T T
S5 ) T RRA , %o v [ A A ke AN BEUER LLRRT DLAR
A SRR s o 5 i U5 i b i, AT LLGE
L BYAL ) iR vl . PRI FRATTRE D SRR 0 TR
JF 5321

PSR 3. 2 AT PR 4 s TR Y, %
AFEBURRE 7 LA S B AF AN U T . R 7 3 32 531
S9N N A s =] L1 F S T Y = Y (O
B2 OF H 5 TR 27 S B HEZ . RO 2
) @A R P A 25 )8, B TP T SRR
DT-A 5 DT-B, U f# X D2 or 2K M. Bitiy
FEAS R MG B DT-A K RRF R 5 s Ty
HAERTIERT, Z 5 HEB DT-B B TR T
K03 R A WU Y 5 AP AR T .

P PSR Y A R R - (DS TR B B 1R
— AN R (2038 Ty B R 0 B — B o R O XL R
B B 53 F 85 (3D 43 FI LA 835 (4) XA
T ARSI T 2-3 28 LBV A SEE A
FIFLR M 1E . 7E MLPart b, 4l 5 F) 58 Je A 4l i
(Giniimpurity i it , HAFH

Giniimpurity=1— "> P(i ) (4)
i=1

For S IR e 200 B 280 L PG iz i R
T o A LE A

FATR I BBTALE A T Bs 1R 13 U5
A RASERY S T g A [R]85 BT AR A 8 AR R
S PR A DR SRR B et 23 o BRIV PR SRR g A 2ol A o

FPT A 42 T R SRS % KIS s D I T A DR SRS ) 54
FATTR T —Fh 5 Ry R 04 T AR i e S 1 K0
R YI 25 3 7 v AN B 9080 5 e SRR 114 e KU B 3 ot
A 10 2 R % UE B R 5 DR SRR RN L 1 E B K

BIEMRESLE. Hk. RMETHE3 2T
SR o g R S i) T S o g TN = B i B
E SR R — SR F 5 Soplex Xalan Fl
H264ref FHATIBATI . =AFRF B9V SR RE T M2
UL T 20% B AT 7 A2 i TR s W 2R —
AR s AT S A LLC A1 3 A N
B HOP B vk Re Eob e g g 1000, I8 4 AR T 2
GAFHUBARIT s BRUL LIS FR Ty o] AR IH S 22 47
NPUEFETY .

WATINE 3 AT LA H . lbm_r, foronik3d_r 25
T3 B S 6 3 SRR A BRI T, 2B Soplex 1Y
PERE T R T 2526, PR 7T 22 X0 i A7 G2 47 X0 43 1 B
& RATNE AT LLUE B, perlbench_r 1 Gee_r fifids
A7 A T LLC A i IPC 43531 BT+ 7 29 %6 Fi
62.5% » i nab_r F Leela_r W) 725 Ak g & 15 2K 21 151X
—BUE B TR AP BURFL T . nab_r 1 Leela_r
1) 28 A6 R B Y AR B 3 1026, AT LAVA 288 0y 92 A7 AN SRR
7.

HY FATTRAE T R BRI 2 5 1Y)
s . FEARE R RN B 458 U KRR T
PR D FRIY (n=4.5.6) K HIFA T2 1T R 7
AT A bl 92 AF W R (Cache
Monitor Technology. CMT) . PN A7 47 78 Wi #5 4 A
(Memory Bandwidth Monitor, MBM) L) & Linux J&
A T H R RAFRIT A OCHE . Z )5 iR 4525
B e 28 I AT A% . Sm s ARG A4~
FROE I R B/ IME B R A R T 13— 1Ak
HLL PR EEAE 05 1 22 (0]

4.2 ETFRPAMEMENEFTISER

H TR AEANBERITF AT E L Z M LLC %,
BT %L AR T 1-2 1% LLC. X FE5 L 1) 2R
H A P s —J& RN S AR AN U 9 73 9 LLC
AT BAE T 2 B BE A I AR Ak W] 4 (o)
4D IR . ZIRE N A BUEAR P AN Z I T
BT IR S A , JIr Lh 24 G AE AN U8R 4L =2
2 LLC PEREFEAAZ 5

X TR TP 7 5 A7 USAR P45 H 75 2
FHI A7 i Bl SEPR 2 — O 2 22 e ik
[F) AT, AT 2 1 ) FH 328 U P 2 D) 5% it ok 2% ) S, RJD
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BT — A~ HE 4% 00 25 ) o 17 50 R Y AR P
P AR AR L3 L R AT B o SR I AN B L
(Weighted Speedup, WS).

WL 3. 27 S, AT R AU AR P
TEA W43 B LLC Ay 2ok 72 v, 782 7 A0 P fig e i 2242
W AR A s R A B AE , Bl 4 () IR 1Y
pertbench_r F11E 4 (b) th FE7R 1 Gee_r. 3X M A% 714
REIE SRR R L EFRATT AT DA BB A - RS n 2
SRR L DA FE L BINZ D I H
GEATF HURAR P S A3 10 N-n DR AF I LLC
B AT T AR PERE AT 3R WSGo) s IRAEn+1
R TR P S+ 1 B LLC, I HZ AU T
SRR N-n-1 i LLC, i F1 LLC 817827 1
HAPERE AT 78 WS+ 1) BATAT LA IRZS
n RS 1 X B RD LLC ] 59 46 22 0] ) 6 A
AE WSO FI WS(n+ DAL EA ZE LM RIS RS
Z AV B i OG I . FRAT 22 B % SR AR 43 T
S RIEEARYERE WS 1Y 3% S . F50 4% A LLC %1 3
THOL T I WS.

Z MR A s FRATTR) H 38 U4 #2845 (Recurrent
Neural Network, RNN) X T 4F 4 (/) 3 (A g 7] .
RNN & — & VUF 918 A i A 287 50 () 2E 77 )
35 (Recursion) , B A 5 s (& FF B0 #c5 Ci%
FE) s AP 2 I 2 FRAT AT LU A 2 R S AF R
7% AE Bh RNN B0 J5 N-n #0510 53 J5 R (1 WS.
R JE N-n-1 #0353 J5 28 ) WS /2 — 2 /i J5 A B
SEBE M FF B . AE MLPart ', 3877 R F RNN f9 45
s A — 3 51) 21 77 51 5 A (Sequence to Sequence
Seq2Seq) » T - F 4] 73 5 Z2 ) WS. Seq2Seq J&—
A G fr i 454 (Encoder-Decoder) 158U , 1 A 5 iy HY
IR —A A0 4t (Encode) #43 K5 — 4~ il A% 4
JEE FR T 510 A8 Sy [ 248 3 1) 1) £ iR (Decoder)
I 3R A3 A [ 2 B o) fiPp R i P R 4 1
JF51 .

Seq2Seq 5 A F B T H AR TE 5 AL BRI .
JIr Dh— 1 50 T S A5 80 55 % 80 A 4 B I AN
PIBR . AR i A5 51 5 i 5 80 vh g — T
R4 A LARR ] . (HAE A [n) R, FRATT A
A5 HE RN . I, AT E AT
G 4E B R 4 B R A B 4 FE O 13, AR SO Y
Seq2Seq HRAILEF A 6 7 .

TEGRES T o0 s v R g A, B — 1> o AR R
TR P AL 4 B LLC LA R BUR R T o 41 ) 4 N-0
% LLLC B AR [ £ 5 A2 R 50 43 1) B )22 » T —

Kl 6  Seq2Seq R IlLk

A~ h ¥ 02 K 0 12 (Long-Short Term Memory ,
LSTM) #f 28 [ 2% 112 12 $ (Memory Block)™; fx
Ji » G 50 43 it — A 1] R e VA A 3 4 1
A . AESRASERSY R LSTM e 8 s WS(G) Ky
T EE A . bR B TR ERFC ST
21 LLC, 3-AT1 5 L 45 2 AE SRR 7 Fl o TP )7
152 BR LLC #850h N-2. Rt WS ) 18 5 T4
PR P S22 i 1LLC DA B A7 SRR I o 9 60 4% N-
2-j B LLC B TAE4ERY WS.

HWERESHE . RATBEHLLEE n A58 T PR
FF  n N BAERUBRRE T UL N p DB AN UBRFET . &
FEAS TR P 1R 28 161 5 4 B 252 2 f LLC, s T4k
MR 1 217 B LLC , SRAF UL 52 58
AR LLC. fE0T 4 P EZAF B 7 46 RS T P AR P A
WAL 1 4B LLC L RATRE T £ MRIF s
TS0 FR M EARN 3O Zh AT RELSAE
FFHYIPC.

FRATTAR G AR (14 28 31 % i DO R 8 A7 K] 43 e v
BT TS TRb B . X [ — 2 R (e s o
SR BN TRPN B LLC 5 FEOLLL K A7
o7 VG DL  FRAT PR AR N s X T R — 2 R
(A S H AN AT RPN BAT B B B i
1 A AR, FRAT PR SR8 TR B —
ANBAFRN 0 T7 5T I AR —A ) i SR TR
¥ BAT U TT R BAF AR s 754 (8
T4y LLC K53 7 R E AP IPC A T
VESER WS. e I B0 — T Ak

HATIRAE . 75 MLPart H , 01 T2 4750 53 R 4
W BE, 7R 55— W B rh , ML Part 75 B0 B P 4024 164
BB MLPart £ X R 28 0] 19 R 3 8 5 et 1Y
DA 57 R

FERIIRIRES i R P LA LLC. B4,
BATEZRE T RESNFTF BT SE Hln &
ANEEF B CPU IS, 5 R A B AE R 55
SR FERFEL R 1 P RE—RIBTTSHL K548
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KENRIFEITSEHmADT-Ad . RIEDT-A
A LI 85 S L B AT R ) HE T AR SR R A TR R T S
e TR . & AT L P AR TR P 1Y
BATSEE R E A DT-B AT X 7 28 A7 BURGR
¥ 5 G AEAHUBRRRT

H T Seq2Seq /& RNN 258, & Al LK b 304
S B REOIR S P2 3 TR T B
SCH S RE T o T 2L 53 FL 28 47 B S TR T T ARG IE
RENSRIE— RS IR AP ERT G R &R . IR L TE
GEAER 5y B B s ML Part 1 568 A AN USRI 3 il
i 7 /Y 2 #% LLC, o TR PR /3 i 1 22 4 B%
LLC, BN 1 IR B A U AR L =2
175 4 LLC. 8RB Ji - MLPart 2R 4£ 45 4 2 7
1B TS50, IR X 2832 1T S5 A 3 . t4h
FATAR A R A B 19 2R P 19 TIPCL A TAESE M)
WS. B - A 757 ke b BES A9 S 806 A Seq2Seq 1
Y, TN 5 PR A 86 5 & 17 DL S R AT R AR
J¥ i B A% 1925 45 LLC Y WS.

AR D RS AL G FURFE A IE 1 1 &2
2 M a1 A 3 BE LA R T LRI | OF BU L R L R
SRR MLPart X[ RE I EE T an & 7 B . F64T 143

24 2023 4F
5110 —

@85 %

& =

5 % \ = = —
Su g N E I% |§
e J B = N E N| 1=
45;10 §I§ § = N = N =
#-15

&

H-40

MLPart (1-2#%) O MLPart (1-3%%) B MLPart (1-4%%)

BI7 TR RO T ARSI ML RER R

ST 1R 2 B 1 K & 3 B%AE A-D g
e L MLPart (25 G HEReE T AHBE 1 =
4 FE 7 AR AR T A Wil B KR B T 11,3800 Al
36.72%. AR 1B -5 I 2 20 BEUE R
Seq2Seq %A » U] T 55 B 000 79 43 T 1) 2 A7 it
22 AT 133, Zead Kl , o411 & B 52 5 fiff
FH 1 22 4 B AR e MR RB T I 25 A 22 AN K, Hak
SR FETF A LA Gak . BRI, 7E 20 B 22
FERYAEFRES b FRATERE ST 1 3% 2 4 B an i T
JFAE N Seq2Seq M A L 18 T H A il WS KK
375 % IR LR IF LLC %14y . HAR MLpart AT
TARUNE 8 I .

|l |
N T (¥R R i Seazseabi | [UR LIS FL R, |1
T L s I | : S T By AN [ RLLCE AT R
| ic , x> I
I i1 ] o N |
' s/ [ e %ﬁﬂiﬂ%é@%ﬁ?%}tﬂ}?;,{%%P@é&}?ﬂ’ﬂ !
[ Mgy |1 SN A AR BB K |
Lﬁﬁ%é@ﬁﬁﬁﬁ | 'Le;%twm%t ] |

K8 MLPart $iATiHR ALK

4.3 HEWETEBEER

FEVR ST 5 b SRR T o AR B RN 2 A7)
SRR A B AR LI T B 5 RUR IR AR L X
F2 PR WSR3 5 B L B A AR 22 57 B2 AR )
B IsITTEARBLE A 5 s 17 250 R ik
K, ORI o SR TC 1k A5 T T

T J B A A, 5 B — IR TE R I R
TR AR IR A L Y A S TR B 0 AR Ak DL 422
R NI, FATAE MLPart FP 51 AGERS 2T L £ )
DRAEHT 6 R AR I BE S5 IR  kE B AL L AT
#2F 2 1 B b2 A8 B R L (Source Domain) 1) 1R
2% ) H ARl (Target Domain) B 4135 . 7£ MLPart Y
RERVE L b A v, FEVR SE 501 5 TR S B 4R
PR 78 H AR SE 51 5 HoR R B 5 H FRdl

FA T Ay B 20 R AR R A 1) R I R 0 SR AR
A B ) E A BB AR By . Dai 58 N2
TrAdaBoost™, JEiE B 2] g 2 M5 vk . %7k
1 AdaBoost B EUAE N A T 12 #8242 1, AdaBoost
AT DA A AT B AR 28T 55 AR AR, BEARAS
T H AR50 AT 55 IR A KL . DA T 4 5 72 f e
J1 . BARSEEL |, TrAdaBoost 76 Il Zkid 72 Fh JH 2% H
P Sl RS A R A A R, SRR AL A3 . 2R H
PRI 2R B AR A A o3 5% o )30 BH e S A JT 1k
B MR REA HEAT 4328 o DRI I R AR A
28 0 I 25 ) D S AR e T 4 bl e o AR R 1
3SR . 2RI R AR AR B A SRR N TUA
K RS B REAS XE AXT B RL I R BI/EH IRt 2
FEARIZAEAS T o7 AR
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TrAdaBoost 4] 2 23 K AE H Ar il 1F [ %k
P AR, 46 A7 1) B s R AR . AR TR S PR g
o RS BAREUEAE S T R AR R
I 5 b — SRR 14 40 A 5 H AR R 53 A 2% S
BRI B 25 B A Ry 2 TE AR A | 3k S8 B8 s 1 A7
TE S — L AR RS LS 19 7 ST o

Gl 9 Bt , b v BCE FNAR TR A 43 il ok A R
B H AR A [F A7 S AR AR B 2800 . B
P L0 R 0 5 i s T D L A A 1 A 28 L (HL S A
T 005 HAREZE B X B s mT DA oy 2
B B RRIRAEAS . L R il IR B AT RS S
FEA A AR B A S R B AR S U1 2k
LA = A W REAR S e A AR B, 1E 2 i TR
FEA P AETE AT AL G M e 10 22 A% BEAIR T 43 2800
B AT B AR B 9 3 2 gk B A A A
BoRFIRGER N T RN B AR
S PR B AR — 2D R T 78 5 i A A A

K9 2R MERORB RIS F AR A

SR o FH TR 40 28 i /5 2 I B8l 23 A 22 Sk
BTN FRAT 2R E A IR AT AR B AR
SR BB A 3 A Y R B A A S o R R AR
Y B 52 e AL, DT B2 v R R T 8 S 1Y) A R B
R, FATEE T — R I T A Y ek gk
TrAdaBoost 5.3 . 7Eek Bk, JATE et H
B3 Hp BOE A A 3 AL .l i k-means BRI H
Pl AN (] 28 0 B8 1 R 2 b, i D 1B TR 28
VA 5 R e R B 3k BROHS o 1Y 3R KB D,
YER A i Bt . R HER G HE 25 (Euclidean Distance)
THE A3 A v PN B0HE 2 1) 0 RS . U S A e 0
Kg . A HGZEHNREPOWEEDP, QKT
Doy s WD RIZEHE 5 B AR 1 22 F 30K, BRI
BCE . Horb PO RIS o5, Q3R E c 18 . T
AN AR Dy, :

Dy = Max ( (5)

X NAER o, AT, 9 GG P A E BR sk
WARAR T H e ¢ 480l 10 55 n 8080 | e 2RI 1Y)
BHEACE A~ h

Wilﬁ’ DMu_r<D(P? Qz)
W1[+l — (6)
W g py > D(P,Q;)
B=1/(1+J2Inl/T ) (7

Horp, WA SR § AR AE SR R AE AR R (H . A,
Cae) Fl e Cae) 43 5 R 55 @ 2 808 B9 0 28 45 SR F B 5
{H . 55 TrAdaBoost H1 AL E R % 1A T % X H
P31 S B e D) R kAR

P b AT 2 U SO A ok E AR BN Y
WA A E AR DN, Rz A RS
TrAdaBoost #H[7] , 43 EE = A W8/ . 280 S0
WA, 1000 2H FcH 130 SR I ] 2 39. 003 ms, i
MRS BN, BB m vl 47 ARk
wmr.

ikl FETAGEEIHZENUGE TrAdaBoost B3

W R R

BN PRV B AR EEEE DN Dy 5 1 1 2R EE

D= DsUD, FE53 853 Learner, Bk QR IZE N T.

MEH: WHAERE ' =(w, - w.,) &E

B=VA+2In YT ), i5 Bhss P AL 5 Dy.e

Loop t=1:T

w’

Sl
2. P Learner , AR5 IF 5 B9 288 D AR D _EHY
R A PAS RN 73288 hs

1. ¥ P'=

3. iJr;%;h,EDTLE@%%%:&M{]ZT,%
i=ntl !
IF ¢, 0.5 THEN
END LOOP;
4. BEPBE
Wig, Dy <<D(P,Q,),i=1,-,m
W= Wyt ) Dy, > DIP,Q), i =1, m

W]/ﬂ*\/u(»n)ﬂ(.z,)\’ , i=m+1,-,m+n
T %S T 57 3T T A AR PE BE Y Seq2Seq BEAY, 3
IR RO EAR S BUBOR p #5 7 R A0 AL . iR
ARIATE T« (AT ZEEER G JT BT 55 HoBT I 25
W2, RO 4 13T 5 (2O I R A A B AL A
JEFE TR ISR XA BT B, IR
Th T AR B2 AR BE 5 (3) B0 B S BT 5, ] U
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TEFRATEE e TAORIA B

TR A B A o R 4 TN A 0 e S5 g A
(A Bk 2 » DI 2R 5 30 i 0 A RO 2 . Tk, TR AT
4k Seq2Seq LAY 1) G i &R 43, I Bh A R AE I H
FRICBOE X Seq2Seq B () 2 43 T8 VI 25 4
HHAE .

5 SIS

AT o, AT MLPart SFAPERE . 7655 5. 17
oL IRATRE R T MLPart H R 543 A58 1 fE A 22 40
W25 LUKCRI AR 2 2 A IS 9 43 S5 A Al
PERE . AESE 5. 270 AT HL A TR W AR 4
RITERE S R IF8 . e RATESE 5. 3R T
- G G B T RE
5.1 BESFEERIEEE

FRATREAE VS I 5 R A A 5 DL 72 3 1 Le )
BEHL o> I 2R 5L . gk 2 i, AT 45
T A BAE DR A B ERE . S PSR
U () E B SR AR 1 o A XA B DT - A Wi et 2
I 97%, DT-B W 8l 8 2 42 3T 99. 7%. sk,
Seq2Seq BRI 71522 4 0. 386.

%2 MLPart %I B 12

£zt DT-A DT-B Seq2Seq
MiHITE 96. 8568 % 99. 6850 % /
K% 97. 0415% 99. 6851 % /
FEILES 95. 9204 % 99. 6849 % /
¥y / / 0.4946
Y B R / / 0.52434
TR ) I 0. 0010 % 0. 0003 b 0. 89
Y1l 2t ] 0.993% 0.972% 55. 2%

TEVN St b B 6 DT-A R, FoAT] S B
99954 HBHRAE A ZRAE , Horbaf TP 7 35837 4H
AR, B TR 641174 . X T DT-BREAL, 7
1T B 99932 41 Il 2k 4E . H oh R A7 U AR P
44276 LR B AT AN UL [y 55656 415U . 4
Bk, DT-A 5 DT-B 1l Zr i} [ 4 i 145
Seq2Seq A1 445 400 4~ apoch AR [A] 2 55. 288, 3F
AR epoch MY LRI AN T 140 2280 T e S pv
HBE A (%) B[] 4 A 2 22 B 5 TR Seq2Seq £
AU 5E il — U T A ) [B) R A AE LRPLADY . B X
TR I A2 AT A TR UL, Hfu & i
(AP T B ) — e a7 38 3k 1 RD RS AR ) A 7 T

B L 5T 42 BE 5 # MILPart T 47 > 1) M R 42 TH i 25
Lk

A T BHIE TrAdaboost B S . oA THE H b5 3256
V-5 R ST A BoE 2 EdE, LA 1191
Lt 91 Bt AL 53 1 I 25 4R 5 00 ik 4R L R AT
TrAdaBoost 5 A I8 52551 15 1 B 45 v ) B it
AT AR I SRR | B S 56 T3 i e S 7 H
P g F- 15 At A i 1 HERR SR IPAG , 25 SR AT 10
Jizs . TR 6 8RS B AR ST B B A
TE—E W 2257 FEUUE R 50T & B I Zr s
RUTCVEA S X B AR 52561 6 A B T 402K
11 HARIZES - 530 23 DI SRR B s 8/ R
H HAREIE S UL DT - A BRIER R
.78 75% 7247 . 4F TrAdaBoost BIHEBI T, DT-A )
HER RN 752 A4 8T8 T 97 %0 ZEDT-B
TrAdaBoost W4 T 306 ZEA7 IR .
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M ik TrAdaBoost
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HERF /%
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K10 iER8 > J5 e S e fg

i 5 1 TrAdaBoost 5yl i3 115 H ARl 4
I EE A i A O LR IR s 5 B ARl 2
) Py 22 5, S B 1 VRS P A T AR s , (AR B AR g %
PP AE H AR BN LG dE— D4R T TR B A
BN ZROR . B s 9 TrAdaBoost W 7E b A
TrAdaBoost [ 3 fill [ DT-A B9 #E i R 82T+ T
2.49%, 1550 99.49%, ¥ DT-B i i #f R 42 T+ =
99. 720, WEM A B T AT AL BE % B 45 A K H
PR3l N AR 7 257 AN 43 2 DT 2 S A1 i
KA
5.2 ZEEFEXSFEMEETMR

FATHEIC T LT 7512 5 MLPart 47X 1L«

Baseline : 1% 77 ¥ A X R T 5 I LLC #E47 4%
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il AR T 1A R SR BRI JEE 4

] 5 Heuristic : 1% 77 ¥ K3 I & ThAT B9 78 17 1k
AE » X A7 GEURREAT SE R 23 . %5 1R AR B9
TN LEAR DA 2R PP 7 ik = G2 A 9 U A L A o
BRUI o R A DT IR B R Y T o
f9 1 8% LLC R 7345 fin i L f AR A9 2 /¥ . Heuristic
TP AT — R BT RI 73 B2 AT P45 ) WS 2|
BHE PR BE 957 Mk

KPart ™" 127 1 1 SeR AR BT I G AT R
Wt 2% 73] 73 722 A 14 i 2k AR 4 Whirlpool ™ ) . £
PR RE . R5 R kR kS
Lookahead 535" 4l BRI G A7 R 23 J7
S8 PRI R fee i 9 3 73 5 SRAE N I A B AT
Q3 ITE
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Background

In this paper, we conduct a search on the cache
partitioning problem and proposes MLPart, a novel method for
partitioning Last Level Cache (LLC) between co-located
programs, aiming at improving the system’ s overall
performance. Existing methods to the cache partitioning
problem rely either on hardware methods, which requires extra
hardware for online profiling, or software methods that suffer
from heavy modification to the OS’s virtual memory system
and high partition overheads.

We propose a machine learning-based LILC partition
method MLPart which adopts the idea to first classify programs
and then partition LLC according the classes. By this, MLPart
improve the flexibility and utilization of shared LLI.LC. MLPart

employs Decision Tree (DT) to classify the program according
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to the LLC accessing behaviors. Based on the program
classes, it also employs Recurrent Neural Network (RNN) to
predict overall performances of working set under different
LLC partition scheme and via searching the max performances,
the optimal partition can be found. Benefited from the
capability of RNN, only a few of sampling data as input is
enough, and thus MLPart effectively reduce the partition
overhead, compared with previous methods. In addition, to
avoid the effectiveness degradation of DT and RNN model,
ML Part also leverage the transfer learning to reduce the cost of
migrating models to other platforms.
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