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HE AHFOLTHE RESTREHNEMBERELTHRERUT R, HHZIAT AENR
BRUAT. ELFRTAF, BRFEBRUEITEREFRNTF IR UEN R LR TRREEEFHR
BER —7 W, FREEFATEEXRE T, EBEXARERERLTIIEUREERN
HEUHR, EXAAELNRUFINEETRNEFRHEFTFRABERN. 7 —FH, BEEFERR
LW R R, RERFE A AR, BERATFI T L #AATHEARE. B, oM aEEs LTt
YT A R A r e B B B B AL B R O — A B R B R S [ B 4R R R, B
ARBITT REWBR, FBRT # 5 AR, AL EEFHRERNT % E TR F 7, Bt
XEER, HMERBHEFHEN 5 BRX AEAMA (Hk. IRAE, BRHEE. LENRKE
%) BT IR RIK. B XA UL, DR ZIRWERFEGER K, LR EE %
ARZHERAEREFEMULFREN A REOIEF S H ik Bt 0% B XA R KEET
T MRk TT R B LD K. T ER BB, SR IR B R 0K R £ B9 4R 5 A v 2 R R 4 A
& GCC A miBench. A UK B T 2 M55 (107 7| £ 08 L jl 22 AR #t B An 2 B2 %, FIR 4 JT &
ZAURF T TAERBET W AL E 77 .
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R 2255 g 00 7 S PRRIT 7E ik

(-01, -02, -03, -Os 55) 23 H ARSI L GEHEATO0AL, Lot HARACRD RIRE . AT 3245, (H2 AL
Xf i R T RO E H IRARE PP S oA AL 45 € — PR 1, s S IR g R T L O
PEMNIRAN 9 1 H AR AN [R] T 7 ZEAS R IR R, I R AN & 24 g LA 2 91, L 22 ] BEXS FE P
PERESE A SIS . R, TUE SRR g PRI 5 21 i /2 R 2k 2 AR ) SERR v 37 5t ST [1]
R, BRI AN F B g AR T, ML) g B0 FU A T FR e g PR LA P 51, PT DABRCES BE 47 ) 3L
R IEA IR AR I TR R 2, tLingmikds GCC Al 200 MUALET, LLVM A id
100 MIACIEI. X TG a5 10 5, MR BCE o K 8 A 126 T v 26 3538 ) e DR AL 1 R AT AL PP 71
ok 1A A ERAE I, Sl N 7 O AR 5 T 81k 6 i R g PR AL P 512 — A FE I AN
PRSI, B fer R B — 6 | S R 77 12 D9 AR5 4 B P 128 5 e R 4 BE AR AL P 31 (selection of
compiler optimization sequence) ¥ A H 1R} ] @

T2 AL PP A B B LA, WU FROT 1 KBTI TAE. BEE Z USRS 22, B 1A 2E
AR SCHR 25 1% S SR BIE F 38 oK 1 ORI RS . AR SO I 409 70 A v B AL P B 1 FAR SR ST, B
FENRIZF LR 70 10 8 12 8000 3= A0 P W L B0 R ik ol i 1R D0 A P 71 8 58 i L AT R SR B ) AR
ZAESCHER AR AR Y 1 AR R TS ZRIE S SHIERI 7T 7 2 ST 5T A T A o TR e g RS 7 U] kL
S A 7 122 0k R A TR v R T TN SR 7 [ SR R A ) R, AR SO AR B A AR AT
AZH, LA B EE 22 Rt 7T R T A g PRI AL P S e B AT TE IR AU e ke, D9t A 1T J A 56 AT
FERETEHNE « THEBRSF TR Bt —E S5

N B BRI SR, AR SR R GBI ST 7k B AN [RIAIA X g AL PP 41 e 6 AUk
FASRSCHRAEAT A9, ) B U H AT A A R BIR. A SCRI 0 A AR E A 3 DHrB, 28 1 BrBo i
SE B FT 1) R DA S A R OGS ], 55 2 B B B B B g PR AL 1 41 £ U ) SRR, 56 3 B BR 455 4y
Pz SR 7 LA, 28 1 BB AR R DL R JLANMEBR: (1) BE AT ST IR (2) A 15 22 O B i
(3) B AR R B8 2 B BOdE: (1) B8 ST IR U 5% A 28 S B i) VR SO P P R R L
(2) FRIEALRAF B ST, ML FIME R ST IS ST, (3) S ST P AT PR S B 0. 46
3BT LAEEZLR M 5 M (k. AFFERAY . Hbngwieds . ZEMENNKEAER i) 4 Sk, IF
155 1 B B 3R 20— R FT ) AL

ARSI T ZTTRRIN R (1) WG R R, WEE R PR TfIE 1 55 Rk TR 51 idd
ISCHR, A — NSO T 455 i, 3BT 7 P 7 W U (2) Bl 70 #r g A AL Fr 471 ik
FEUOCHR, BB T 2 A T BB, BLAZ USSR ORI TR B A 0L (3) M I AEGR PR AL
F7 0 30 ARUAIT 0 N SR f65T ) 5 P P 20 30 4 0 DM 0Bl , AR SO R SO B i AR 3

ARSCHIARGE RIS : 58 2 S ASCH ISR PR PP AR £ SRR 28 3 A4 5730 il
ARSI SCPE I R IR AL B I R S8 SO LR G TS R B8 5 g b SC IR A — 2 A
Jie .

2 BEER

ATV R G BEAL P P B AH G T ST,

W 1 s, dieas DARRE AR SN, I iiE AT 1ES T 15 ST AR A, AR
TAEAG . BARARRSAE B, B AAF B aT BAT ) B FRHL AR Bl ARYE DI REAN IR, Y 196 35 R 2L R 23 T &l 4
NET (front end) 553 (back end). o, i B G IRVE T LT 18 U AT AT EARCRY A
B, HDIRE 2 MENTIRFEST, FFW < e N FE R AR (intermediate representation). i ¥ WU AL 45 A
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Source code Code optimization

! | Loxical amalveis | | ! Compiler optimization
. l Y ' Front sequence{-a,-b,......, -e)
i Fron
o | S e | E end_ N E | Intermediate code A | E
' yntax analysis E —-- ' l_a
! l E E | Intermediate code B | E
! | Semantic analysis | i : [-b
Symbol : l E M:rr;gi;smg E | Intermediate code C | E
table i !
' | Intermediate code | i i |
optggthion ‘B k- | | Intermediate code E | i
 Bac ! |
| E end i le !
' | Code generation | E ! | Intermediate code F | :

Machine code

1 RIXRE

Figure 1 The structure of compiler

DUACAN H FRACRS AL, A7 D26 BT [ K S LA K H PR ALEs AR, b 1 i sl o) o 7 AR ik
R P B AR AL TS {-a, -b, ..., e} XIRrgn AR R UDUALITRE. BRAh, o &5 (045 5 R HLET
Oy T B B R R P S P, T LR B T 0 D ST SRR e L R I B R 1S A L

PURGm B2 0L T KRB Mg B AL I, LA EIPE & B ARHLA S AT RS . FRAR AR RS 45
i Hbr. (HI2, 15 75 2848 RAEBE B K e A & b ik B et 0 4 UL 32 91 e NI S 1. R
AL TN 20, FL95 5548 RN 48 R 2= (8RN 220 = 1048576, HRER|gmiEds GCC #2fit T
AEIT 200 AR IFMR AT, HAR RS AV R IG K. Rk, gmidas e gt 7 — e LA
YEG AL S, XTSI (A0 -01, -02, -03 25) 454 1% 2 LA 4 AR AL 15 AT 4 & DAIK
B —E B4 H s, LT B FRACHD AT B . 9/ B AMUES RS, DA i 2% GCC4.94 AN
B, HARMET — KRB ER IR F 1.

(1) -00: ZIETAAHAEFIAL, /& GCC Fw ¥ 23 I BRIAL AL 1R T

(2) -O1: ZARALT 1K — Lo Ak B2 B AR A AL RS RN P B AT AR )32 17 e (1],

(3) -02: ZMA T FI 2 3 40 g B8R DAIEAT SE 2 i1k, 2L -01 &R I R4k 7 5.
-02 BHAT L AT G A B S I A R s a3 s fe 4. 5 -01 ELimi &, -02 PARE £ 45 1R 6] AT,
PEE T A AR BT RCR.

(4) -03: ZMMALFFHIEL 02 Hit— ATk, BRA% B ARACHS (447 I 1A].

(5) -Os: ZARA 751 £ B SRS AR BEA T 0k, $THF 7 R84 -02 Ak AR S inf Qi s
IR AT, XA QRS 1 FUSLAR B8 7R 2 AR AL

(6) -Ofast: ZMAFHIA L M BIGE S AnifE, Br TR HITAE I -03 AR 45, o g% 3
YBiE = JE HEAL, W: -ffast-math.

R T dnids P pE FbR i gm B AP 51, R 3 AR IR T 1 S BRI e 75 BT N D T 4 ) 15 4 128
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Research

;ffffffffffffffffffffffffffffffffff:ffff ___________ b

— e —
ACM IEEE Xplore '
DL (256) (194) :
Retrieved (936) Scan references E

Web of

Science (78) Scopus (408)

N

Selection based Remove duplicates
on inclusion (583)

Primary study
selection (45) Add pap
| S —

criteria and ‘
exclusion criteria === =" - 3 E
ers (10) E

Primary study (55) !

Systematic mapping results ]

H Research Research Target Target Author
E method type compiler benchmark information !

2 MEOITRIE

Figure 2 Procedure of publication analysis

FAROCSCRY, DAL g SERRIT R R Al PR EE R AL T, G GCC VAT LLVM 2. SR, ik 4
DUALFP 1 ME LU 2 2% 2 AR SEBR N 5. XS € R R, IR 2 T FUE IR Al 72 PR
I 18] A 3R AT i R R G B AL 3 571

3 NXEKthEA

AT VR ) 3 Gt PEAICA PP 51 38 B U SCHR 0 70 A 5 1. AR SCS 25 5Tk (2] DA S — S R A
M RGO 5T AR 7 Bk SCER AR, Wil 2 BoR, i dE 3 AN B: 2 B k& By
Bt WS ER B 2R i L.

TEMERS BB, 1 %6, RS A SR ZE WU 72 B 9 PR DI04 57 51 128 6 0T 7€ T 7T 9] /L (research ques-
tions). AAJ5, I A BT IX LR AT in) U E 1 R OB (keywords) FNFE B RIIL SCHIEE (data
source). FE & SCEERE SR B, A B R B 10048 R O B ] 72 H0as b 48 32 AU ) B A8 18 SR T g6
W, M LE, & MR PR HETRIE T & 2R IR . 25, Wik X 89 SO 225 SO In
WA RIS R AR PR, & H SR iz Ut 78 TAE RS SR, £56 70 b BORAER
RS EZ e, W SR G A OSTHR, A 5 MM (B, BIEFEaR . Hbndgwmikds . HEdEMateE . 1k

1) GCC’s options that control optimization. https://gce.gnu.org/onlinedocs/gee-9.1.0/gec/Optimize-Options.htmlg

Optimize-Options.
2) LLVM’s analysis and transform passes. http://llvm.org/docs/Passes.html.
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FAEE) KB IZATIR A HEL.
3.1 RO

TE R GER SR T2, BIE 5 0] R e 8 o ST S AR 3 51 S HIPE . Bk, FERR S R RIS
R PR B O HRR] EER B TR R L IR, AR SO LR HE R R v B R L TR T ) AL
5=, WSO R BCEARE 2 50T 58 I A O%. S0, e 20 A SR ECHICHE B3 T RE S 2 AT 9K 1) R
(R H . A SCHIBIE AT ] R

RQL. Fa iR 5135 5 1] U oA R 07 I BBy m DA i) 43 287 X Se AR R B X A4 4
PEEAR (PATHE . AR RUEESE) S H 7

RQ2. MRS 7eR Y, BB T AR U] 73387 1 SURie SO e R 8 B ERER) 0 A7 SCHR [2]
FEFE I RGBT T 1R 307 b, KR SCRI e 6 25 SHIEWEAL (validation research). PEAMA 75
(evaluation research). $&H iR 77 % (solution proposal)~ T EEVEAN 5T (philosophical papers)~ A~ AW 5
(opinion papers). Z4 5T (experience papers). A LA R SO RS4RI 6 2K, MR ST 7T R
R A 1 70 A 2 B DAL PP 91 e 1 40K

RQ3. Zi BN e 9116 5 i) o0 IR L gt 126 8 PR T 8.7 XM WT 9 I il AN 18 T AR XML A
I AT BERAL P H1) 18 45 40

RQ4. ZiE Al 7 51 iz 8 ) @ b A F 7 MR Le B AE DI EE (benchmark)? 3XAMRF 0] 2 M HE )
EE R A SR 2 Hr e BRI PP 91 18 6 AT

RQ5. gL 721 1 BT 78 A rpif L f 2 LU B K7

3.2 Wk RREE

SCHRE 2R oy e I 43 B B SR ST R S LRI S AT 7 e, el B — L S B ] 2 i R ot
], SR R A8 2R O B 1] IS i rh A A SRR ST ) IR 1 ST

AR SCHE TR SR A G PO P 21 e 45 I . 38 20y, FRATTA 2 45 2R SG 1] “compiler + opti-
mization + (sequence or exploration)”. £ Wi O AN 1 — E8iZ AR SCAT DUR I, 31X LA B 1A] 48 55
HHIRIT HL8 o5 i LR, A BT EOE B A R BN AU S0, AR SR [2) Hh R 30 S I AT A
Psitf e 1977 3%, DA A SRR TR AT At 2R G S F 7 A~ 7)o 2 8 Y PR 500 e, AN S e {6 P e
AR TN AR B KR, BFE Web of Science, ACM Digital Library, IEEE Xplore F1 Scopus.

T 7 B A% RO B A B U i, AR A FH A - SO B TR] AR A 5 47 BBt P h 8 2R SO H | i B
FNoCEEE]. Fe2&, M\ Web of Science, ACM Digital Library, IEEE Xplore F Scopus 4 4N FE 43 )48 %
RIFIR I 78, 256, 194 F1 408 j, M SCHUER 936 f, 2 EH 5B WG SRS 583 ML L.
3.3 NHEFIRIIE

SRR 26 A2 4 0 28 00U 2 TR A6 18 SCPE B, B BRAFT S ARAER IR ST, FEAb se it I AH 5SS, BA
AT 3 g PR A 7 51 1 3 AU i A G 1R SCZE e 4 IR ST P, R JR B 25 6 0 i

ISR G 35 B v 2 B P R A 2K (P & BRUE (inclusion criteria) FIHEBRARUE (exclusion crite-
ria). HPEEIRERRE: (1) B3GR E TR TSI (2) BB SMBEMMAIL? (3) R
B 5T FERA O HEBRREASE: (1) wXER ST 4 T2 (2) WIRTHE TR
37 (3) W ARSI

JE I 0] U ) BT SR H L AR SRR IR DL A RS, TR N T T AR 1R S PE IR 583 G it
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Paper number
Paper number

R AN IS ANISENINN LCTES TACO CGO SCCC EDCC CASES TISC 1P
Year Journal/Conference
3 (MEHRZE) BFEARILH 4 (MERZE) LT/ 21U
Figure 3 (Color online) The number of publications per Figure 4 (Color online) Venues of publications
year
xR 1 BXEREPT)/SWEH
Table 1 Full names of publication venues
Abbreviation Full name of journals/conferences
LCTES ACM SIGPLAN Conference on Languages, Compilers, and Tools for Embedded Systems
TACO ACM Transactions on Architecture and Code Optimization
CGO IEEE/ACM International Symposium on Code Generation and Optimization
SCCC International Conference of the Chilean Computer Science Society
EDCC European Dependable Computing Conference
CASES International Conference on Compilers, Architecture, and Synthesis for Embedded Systems
TJSC The Journal of Supercomputing
1JPP International Journal of Parallel Programming

I, AR 45 FRSC. W sCik 8] IESC R 3 T, AAX TR B T AR T R, RE VR
R, PRI B CR B S . SCHR [9) 32 tH g e 5 S8 — R Ak H A AR ARSI LT, A &
TR VERAGT B, 5 SCAT AT I S AN TF, BRI BB A YR BN SO . 2 JaFRATEE R T
WIS HE RN T 10 FAERRE RIS, & A RAE 55 e TR SCE, FfEES:
Xt G BEARAL 7 51 1 B AT 25 B o BT

Bl 3 2 W SCPE R SOR R 0 A1 L. BALFR TR 1R SR RN, IR RN R R S,
BATRTLUR I, 7E 2005 4F- 2 B g 0007 FE B A0 SCHE AN b, 2 Ja BB SCEER T —
SEMIERTE, A 2 T 7L B iR AL T AR B A R H T AR 7 R, X 3R I I e A SR A AR A0
T T T G BN 0 35 1) L ) SV R TR 028 A0 Y, BB 22 (A TN B 800 T tH T4
SVFORMFRAZ ) L, S B T 2 AT BT U R R . AR SO RHZ AT S 18 SRR 04T, 8 2 i
TERFFL A Pt — @ 1 iR =

B 4 28 SO R SOR R 2 A TS . BEARBR RN B SCR R ITIR 23, AL bR
AN N T2 W SO RO, Z IR A T R R E BRI SCRIITIR 2 £ 1 2K 4 R ATAI
/24 FR. AT LUR L, BIF] TACO 143 LCTES, CGO bR R4 AN AL 7 515 B 4TI 118 S0 i
Z, AT, 6,5 .
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CPU Y CPU

consumption consumption

Resilience’ ) Resilience

Power Power
efficiency ‘ o cfficiency
Code size 6 1 2 1 1 Code size { ]
Speedup . ) [ ) . (1] . o o Speedup . . . . . .
GA GA-var EDA Iteration HC SPEA2 NSGA-II IBEA SVM LR  MLP Decision Bayesian Correlation Clustering

tree network analysis

5 (WEMEE) BEREERMLEFEIHER 6 (MEMTE) NE%IHERMMN BRI ER
Figure 5 (Color online) Heuristic search algorithms and Figure 6 (Color online) Machine learning algorithms and
objectives objectives

3.4 HIRIEW

T B IRSE B LA FT A8, BA] 7 MR B 4 e S R R B A5 B X (5 B AL S
WL PR BRI SR H AR BT (I Sm B A - 10 S0 S0 IE I e R g S e X2
WIXCHIEE S B, it se ARG SOk (2] 0 NPAR 6 2%

(1) SHERFFT: W70 TAESE B E RBoHT I I HaG %A 78 S2Br A s B, AR BH 7R SEI6 = A5
THK.

(2) VENEFE: BF 58 TAEX T SEBR R L@ S SR EAT VRN i 45 R R SEE 4N 15 DA S JLAR R o5

(3) TR MRV TT 5 B —AN R ESR T — MR R T REE R DA AR L E Y R,

(4) ¥ iﬁ}%n uiu %*%ﬁﬂﬁﬁ&dﬁ%ﬁ%"ﬁ ﬂé%’i% /l\l‘rﬂﬁéﬂ

(5) 4

(6) ZIGHEFT: 1’!5%u/\}\%%ﬂ%ﬁfpﬂ%%lcﬂ%ﬁ&%ﬁ&

4 DIER
AT EENZ A LEE Mg B AL B B AT, 45 H 12 ATk i BF 50 M.
4.1 EFWfE

MELZALA 70 Mg AL PP 215 AT ST I, 32 E & PS5 T R U S
LA, JL 2RI T AR R4 B AR

411 Bk

1 2, 1A AR 0 B R B S R N R FE AR S S AR B’ 5 R 6 il gt T
W SCEE S B B &P R XA 2R SR A8 27 ) BE A A . L A R A AR R TR 2 3 FH 1) %2
S, PAERR R IR SCE R SCER P S B g R AL B b, R R KN 3o BRI A IE /N 2 3 H AR I
WICHE, RS A T BAAREUE. B 5 A N AERE 11 I, e RN B R AR B A
Hbroad B ARSI L e SC sy 11 /. BT RUE B, 783 R X R B il e iz it
R RBAE S, A 20 RAI DR, 1RSSOI S B T =2 —. — it 5 TRt A
A S — LA R DL R L 8925 . A A At Sk SRk B w7 4.
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Ja R AR R BEAE R R N T A g R UA I U & 2 1) h 8 R B A B g LA 7 51 B,
Cooper %5 10 fifi FEHL4% 2R 5H% (randomized search algorithm) M 16 MEALIETTHIEEKE N 10
(I PEA AL 7 51 R G PR AAE e, JRIGIE 1 IX AR 7 VR T DL EE 02 SCRIBR #E S PR DLAL 7 91 ROR B
UFRETZH A, Kulkarni 25 M 32 H T —/NEoN “VISTA” [ B9 1 R 58, (FHIBEEE (genetic
algorithm) M A TABI 51 45 & #7548 R AL g UL R 21

WAL LR — FRAIA SR SCAE A R I B AR M AL A LB A= Pt A R A T SRS L
IR AR RIS R A AR, XA IR NS ) AR BRI A6, 5t Hedk AT BEAb At Ak, 3
A T R RSO )RR R G 3, AR B B ke . A8 XORAR S R AL A S 0] Ao
HEREAT A AT B E A7 B0 FE PEDUAL P 1)k $ U b, AL BEAR 3 T Z .

Jantz 55 U2 HIBL 508 JIT g SR gmiF AL 7 91, JF IS 7 AMARIS5 R, Ansel
S 18R T AT R 2 H AR 4 B LA P 51 TR HESE “OpenTuner”, IZHEZRMEH 1
BT AL FLEAE N I 2 RS, AR 6 ANTUE AT 16 AN FEAENNAER LS50 R WHZAE B HUR R 4T,
REME IR fe i 2.8 IR EL. Boussaa 55 141 EAS FH 804% S0 (A b, I H — Rl i brok o b
HEF AR IE, £ RGOSR R ORFNRE TP MR 2RI, BEMT O 0 R P 1L B A 1E 1
I LT 5.

Btz Ah, 1A H AR PAT 3 ARSI S A H AR 2 A1 BT, AT N U] — 282
HbR A SR e B o g VAR 7 X B S AL 8. Lokuciejewski 55 19160 234t 7 2 H FRUALSE
TEGRPERALE kB I R 550, Fo8 F SPEA2, NSGA-IT fl IBEA AF5F4s PRFE I £ 2 H b5t
P PRAT I L RIS AR A DAL i 21, SE0 R TR 28 22 H AR DU SIEAR B AR HED AL FP 21 3RAG 1
R MIFETE. Chebolu 1 Wankar 1714 FH 57 AW F (19407 B8 B30 % 10K o R R 1 R i AL
Higm PR FE 1. FEFEHENIASE SPEC 2006 L H)S2I0 s AW, 2505 A IIRIGEE “-Ofast” A2 A
F AR A PR AT I 8] 5 bR 3 A0 A B g R AL R 27, AL H AR ARG BB AN B IS «-Os”. 2R R 3
(404 PELAC T 51 A2 BT H AR ARRD W] DAZEPAT 3 FE AR RS /> H A Fak B — AN P47, SCER [13] Ar
T DN IRRE PG 2 H AR A 4 0L 7 S TRHESE “OpenTuner”. ZHEZLSCRFHI ' H
SR EZ MR TT (WIEEAL RS R R BV RERSE), S 2 A HAR (AT
)L DFE AURDRIREAE) Jufrdi AL P48 R A& Mg PR IL AL PP 41

BARJE R A R EERRE 0 A s RO g PO 41, E R 7R R B I AR IS AT BN AR AR,
Bl BF TN SOT R 22 A P L& 2% o) R AT e AL S 5. 15, E2 T — RAUERS
FHE (IR AT H AR TP IE A KB 5E) B ShARHIE (RS Is AT AR i S AR R | & R8s
RGTHE) RALIEREF?. LR, M N ZRsidls B2 RN ZR AL . I Zrsedhs vh d A~ Se il e — A = ool
(F, O, R). Hth F 259 TR FAFIER IR, O REArd ARy g B B0 9 PRI AL PP 21, R A g
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Table 2 The comparison between heuristic search and machine learning

Heuristic algorithms Machine learning
Input Encode Feature representation
Output Compiler optimization sequence Compiler optimization sequence
Training set Unnecessary Necessary
Time consuming Long Short
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WIFFEFESIEHISEH 7 2 2 EAHL (multilayer perceptron, MLP). $#R¥EH (decision tree). Bayes
2% (Bayesian network) JCHECZIHT (correlation analysis) A5 REH L.
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Figure 7 (Color online) Statistical results of research types
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Selection of compiler-optimization sequences
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Abstract In recent decades, compiler developers have designed and implemented many compiler-optimization
options for a variety of complex optimization requirements; however, it is difficult to effectively adapt existing
standard compiler-optimization sequences comprising several optimization options to complex compilation require-
ments. Because programs have different semantics and compilation goals, it is difficult to achieve desirable opti-
mization results by directly employing standard compiler-optimization sequences. Additionally, the evolution of
hardware architectures has increased the complexity of compilation environments, requiring compiler-optimization
sequences to be adjusted accordingly. Therefore, selection of good optimization sequences for programs remains
challenging. To address this, we reviewed 55 studies related to the selection of compiler-optimization sequences
and summarized the research status of this area from several perspectives, including algorithmic approaches, re-
search focuses, target compilers, and target benchmarks. The most popular algorithms used in this research area
include heuristic search algorithms (e.g., genetic algorithms) and machine-learning algorithms (e.g., support vector
machines). Over 80% of the existing studies focused on novel solutions or validation research. Furthermore, the
most popular compiler and benchmark suites used for these experiments are GCC and miBench, respectively. This
review offers insight into research trends associated with compiler optimization-sequence selection and provides

possible directions for future studies in this field.

Keywords compiler, compiler-optimization sequence, heuristic search, machine learning
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