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500 Oracle Parkway M/S 5o0p7, California 94065, U.S.A

LIMITED LICENSE GRANTS

. License for Evaluation Purposes. Oracle hereby grants you a fully—paid

non—exclusive, non—transferable, worldwide, limited license (without the right to

sublicense), under Oracle’s applicable intellectual property rights to view, download,

use and reproduce the Specification only for the purpose of internal evaluation. This

includes (i) developing applications intended to run on an implementation of the

Specification, provided that such applications do not themselves implement any portion(s)

of the Specification, and (ii) discussing the Specification with any third party; and (iii)

excerpting brief portions of the Specification in oral or written communications which

discuss the Specification provided that such excerpts do not in the aggregate constitute

a significant portion of the Specification.

2. License for the Distribution of Compliant Implementations. Oracle also grants you a

perpetual, non—exclusive, non—transferable, worldwide, fully paid—-up, royalty free,
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limited license (without the right to sublicense) under any applicable copyrights or,
subject to the provisions of subsection 4 below, patent rights it may have covering the
Specification to create and/or distribute an Independent Implementation of the
Specification that: (a) fully implements the Specification including all its required
interfaces and functionality; (b) does not modify, subset, superset or otherwise extend
the Licensor Name Space, or include any public or protected packages, classes, Java
interfaces, fields or methods within the Licensor Name Space other than those
required/authorized by the Specification or Specifications being implemented; and (c)
passes the Technology Compatibility Kit (including satisfying the requirements of the
applicable TCK Users Guide) for such Specification (“Compliant Implementation”). In
addition, the foregoing license is expressly conditioned on your not acting outside its
scope. No license is granted hereunder for any other purpose (including, for example,
modifying the Specification, other than to the extent of your fair use rights, or
distributing the Specification to third parties). Also, no right, title, or interest in
or to any trademarks, service marks, or trade names of Oracle or Oracle’s licensors is
granted hereunder. Java, and Java-related logos, marks and names are trademarks or

registered trademarks of Oracle in the U.S. and other countries

3. Pass—through Conditions. You need not include limitations (a)-(c) from the previous
paragraph or any other particular “pass through” requirements in any license You grant
concerning the use of your Independent Implementation or products derived from it. However,
except with respect to Independent Implementations (and products derived from them) that
satisfy limitations (a)-(c) from the previous paragraph, You may neither: (a) grant or
otherv wise pass through to your licensees any licenses under Oracle’ s applicable

intellectual property rights; nor (b) authorize your licensees to make any claims

concerning their implementation’ s compliance with the Specification in question.

4. Reciprocity Concerning Patent Licenses

a. With respect to any patent claims covered by the license granted under subparagraph
2 above that would be nfringed by all technically feasible implementations of the
Specification, such license is conditioned upon your offering on fair, reasonable and
non—discriminatory terms, to any party seeking it from You, a perpetual, non—exclusive,
non—transferable, worldwide license under Your patent rights which are or would be
infringed by all technically feasible implementations of the Specification to develop,
distribute and use a Compliant

Implementation.

b With respect to any patent claims owned by Oracle and covered by the license granted
under subparagraph 2, whether or not their infringement can be avoided in a technically
feasible manner when implementing the Specification, such license shall terminate with
respect

to such claims if You initiate a claim against Oracle that it has, in the course of
performing its responsibilities as the Specification Lead, induced any other entity to
infringe Your patent rights

¢ Also with respect to any patent claims owned by Oracle and covered by the license granted
¥ 5 Ul / 3t 387 Wt
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under subparagraph 2 above, where the infringement of such claims can be avoided in a
technically feasible manner when implementing the Specification such license, with respect
to such claims, shall terminate if You initiate a claim against Oracle that its making,
having made, using, offering to sell, selling or importing a Compliant Implementation

infringes Your patent rights

5. Definitions. For the purposes of this Agreement: ”Independent Implementation” shall
mean an implementation of the Specification that neither derives from any of Oracle’ s
source code or binary code materials nor, except with an appropriate and separate license
from Oracle,

includes any of Oracle’ s source code or binary code materials; “Licensor Name Space” shall
mean the public class or interface declarations whose names begin with ”java”, ”javax”,
“com. sun” or their equivalents in any subsequent naming convention adopted by Oracle

through the Java Community Process, or any recognized successors or replacements thereof’;
and “Technology Compatibility Kit” or “TCK” shall mean the test suite and accompanying
TCK User’ s Guide provided by Oracle which corresponds to the Specification and that was
available either (i) from Oracle 120 days before the first release of Your Independent
Implementation that allows its use for commercial purposes, or (ii) more recently than
120 days from such release but against which You elect to test Your implementation of the

Specification.

This Agreement will terminate immediately without notice from Oracle if you breach the

Agreement or act outside the scope of the licenses granted above

DISCLAIMER OF WARRANTIES

THE SPECIFICATION IS PROVIDED “AS IS”. ORACLE MAKES NO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT (INCLUDING AS A CONSEQUENCE OF ANY
PRACTICE OR TMPLEMENTATTON OF THE SPECIFICATION), OR THAT THE CONTENTS OF THE SPECIFICATTON
ARE SUITABLE FOR ANY PURPOSE. This document does not represent any commitment to release
or implement any portion of the Specification in any product. In addition, the

Specification could include technical inaccuracies or typographical errors.

LIMITATION OF LIABILITY
TO THE EXTENT NOT PROHIBITED BY LAW, IN NO EVENT WILL ORACLE OR ITS LICENSORS BE LIABLE
FOR ANY DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUE, PROFITS OR DATA, OR FOR
SPECIAL, INDIRECT, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE DAMAGES, HOWEVER CAUSED AND
REGARDLESS OF THE THEORY OF LTIABILITY, ARISING OUT OF OR RELATED IN ANY WAY TO YOUR HAVING,
IMPLEMENTING OR OTHERWISE USING THE SPECIFICATION, EVEN IF ORACLE AND/OR ITS LICENSORS
HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
You will indemnify, hold harmless, and defend Oracle and its licensors from any claims
arising or resulting from: (i) your use of the Specification; (ii) the use or distribution
of your Java application, applet and/or implementation; and/or (iii) any claims that later
versions or releases of any Specification furnished to you are incompatible with the
06 7/ 3L 387 W
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Specification provided to you under this license

RESTRICTED RIGHTS LEGEND

U.S. Government: If this Specification is being acquired by or on behalf of the U.S.
Government or by a U.S. Government prime contractor or subcontractor (at any tier), then
the Government’ s rights in the Software and accompanying documentation shall be only as
set forth in this license; this is in accordance with 48 C. F. R. 227. 7201 through 227. 7202-4
(for Department of Defense (DoD) acquisitions) and with 48 C.F.R. 2.101 and 12.212 (for
non—

DoD acquisitions).

REPORT

If you provide Oracle with any comments or suggestions concerning the Specification
("Feedback”), you hereby: (i) agree that such Feedback is provided on a non—proprietary
and non—confidential basis, and (ii) grant Oracle a perpetual, non-exclusive, worldwide,
fully paid-up, irrevocable license, with the right to sublicense through multiple levels
of sublicensees, to incorporate, disclose, and use without limitation the Feedback for

any purpose

GENERAL TERMS

Any action related to this Agreement will be governed by California law and controlling
U.S. federal law. The U.N. Convention for the International Sale of Goods and the choice
of law rules of any jurisdiction will not apply. The Specification is subject to U.S. export
control laws and may be subject to export or import regulations in other countries. Licensee
agrees to comply strictly with all such laws and regulations and acknowledges that it has
the responsibility to obtain such licenses to export, re—export or import as may be required
after delivery to Licensee. This Agreement is the parties’ entire agreement relating to
its subject matter. It supersedes all prior or contemporaneous oral or written
communications, proposals, conditions, representations and warranties and prevails over
any conflicting or additional terms of any quote, order, acknowledgment, or other
communication between the parties relating to its subject matter during the term of this
Agreement. No modification to this Agreement will be binding, unless in writing and signed

by an authorized representative of each party
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ARG IR 2 B OGRE Rk BT Martin Buchholz. Brian Goetz. Paul Hohensee.
David Holmes. Karen Kinnear. Keith McGuigan. Jeff Nisewanger. Mark Reinhold.
Naoto Sato. Bill Pugh. Uday Dhanikonda. Janet Koenig. Adam Messinge. John
Pampuch. Georges Saab fl Bernard Traversat Il DIk, Jon Courtney Ml Roger
Riggs WA TLRAE LRGN 0] [/ & Java ME Fil Java SE “F-5 .Leonid Arbouzov.
Stanislav Avzan. Yuri Gaevsky. IlyaMukhin. Sergey Reznick fl1 Kirill Shirokov
fE Java FiARFFEAA (Java Compatibility Kit, JCK) _bAEH T slkvimk, PAORIEARYEH
A 1 3 A T A Ho2 .

Gilad Bracha

Java SE MDFARY, Sun Microsystems

Alex Buckley

Java F¥HE4H, Ooracle
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F£1E 5|5

1.1 E5

Java W2 TTEMM. WS, SCRIFRMNRFES . EREES ¢ M el F 160
FHEL, RER TV ¢ Ml cH+h AR IR RA R ME SR, Java FEBVIBOHHREH T
figp PR T 2% (1) B e & BRI TT R I, B A BT bt HE B SRR AN R 28 (¥ 32 4L
by I EARGEZ AR L2 A AT B, THOA IR BE R SR, - G 13 SR (10 A Hb A AT D6 02 R AN [1] 19 5% 1]
Fefinl B, AT LERAE & UKL & i, I HOR BRI B0 iy b RE 24 IE i iz A7 .

JTYER R AT PR A A T e o AR R - web VS A SR VFECCA T oE K L R
R, AR R T T 2RI A . FH P R B AN R S R O, AT
AE PP, TR VRIIPLASTERE W, TC IR R F el I 4438 S 18T ) Modem, IXLEAR LA
FAT LSRR RN BB CR.

Web FEHE MR POt &I 24445 8 10 B A——HTML SCRA% 205 B IR IE A IR 2 BRI, HTML
(K —Lbg R N HT, B TR, LRI SRR WA ke ST S UL, AT A AT B e 7k
VST LB LSS L D ls SR R BRI, 7 R R K S AR XA 1 U ME— 25 5

sun A A HotJava™ WA &t 7 BRI Java W 5 HELEA BURE R 2, &t
YH Java RS HTML TUIH 2 Y, 76 HTML UL 2L E, XL Java (DR R4
YA o AR WA SRIBOX LA 1Y, AT A e A A DLRAIE S A 1 42 (. 55 HTML 15
HoME, IXEE Java IS SR ENUE S RTR N, IRk AMERL, MG LS LT, &
MIPAT I E RE R L —BU47 M

WA Tava SRS BT 8K AN 52 BT e A5 IS A K D e o 00 B 9 5 Ak D ] A
OHESE AL L2 AT I EI A N AR ST FH A TIPS « AT RN RS — X AUS, Rt
W LUEBATAE AT S Java BT INFABIHLES 2 Fo

1.2 Java FELHN

Java NN Java FEREA, J& Java FORM PASEIUREAE G R 5 B AE R G R
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SEHLY, & Java W F AR ARMARBUR g PRI IISAT T 6, SR ORBR P HLE S TR AR B
PR3P B it o

Java BN AT AR AVE R — SRR TN, Wl ECSe v SRR, & B CRFR SR
BRPEAT I WA I AT AR SEEL— T TR P it S A F 2 SRR B, A h it A
T [ REAMLAT A8 & UCSD Pascal [f) P-Code REAUNLY.

A Java BRIHLKEELUEH Sun Microsystems A SN, © i HE—F2E ML ppa
(Personal Digital Assistant, AFE LK) FITFRE& LU ESEI gava ERINLIIES
o WEAH, oracle UAWZE Java BAUNLSEIUN I T2 e« S o5 444 .
Java REAUNIEA SR PR THREE IS BEAR . EHURERRIE RS, Java BRWLILAS R R THE
FASHATIT 3, EABRSRAE AR Aok AT R R, o n] DL A8 A SRR 8 g 130 SEBR CcpU )
FARSZIL, Bl LGB AMARES (Microcode) SRSEHL, ok H& HESHIAE cPU .

Java REIUNLY Java 5 IFBCA LARIIICR, & H SHEE I 3 BISC s i———Class fF
APTRER, Class XMFPEET Java BMHIESE (BEFAN Y. Bytecodes) MIfFT
R, WA LA R .

B2 MINHE, Java RAUNIELRLE Class SCHHP A T VF 2 S IO TEVL A 254 1k
L0, AT — T TN REMEIE 5 0 1] AR — M RER Tava MEFUNLIRICI A AL class SCfF. 1EA
—ANEH S HLES TR EPAT G 5 AT AR 5 S IE # T LS Java EAUNE S ARITE S 1

77 A BT o

1.3 BREDIRE

AP IR EA S S KRR

Q %2 M7 Java BINIUEEARLEN.

Q 5 3% AN Java W EE MRFHGON TJava BAUNIRS&EAIE.

Q % 4% €N Class I, Bt Pl K R Ge oM — 2B dRa, #ak
RIRG R IR 1

©FEEE: BN KEEM W 0 (University of California, San Diego, UCSD) F 1978 4
RATWI R E TR HLARTEIRI. 1817 Pascal B AL,
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Q 5555 X Java REAUNLA B LU RIS, BEERAPIA LR .

Q %6 &: EX Java BAUNIELSHE, HOXLEEL HIHR2BNCFT IR AR R &R .

Q %7 & T IR RS Java EAUNURIERSBCATE

£ (Java HEAUNUINE BB ROY W, 28 2 B Java W E BN, X7 DU AT A BEfR
Java REAUNUATE, (HEARG IFAE THE R — 550

FEAR L BAT AT IR AR, BE LS % (Java IEEHMIE (Java SE 7 /O) K
ARIPUXHB IR, WA SO AT T B9 | X L5 Bty CRHAEHIZRLT “(01s §x.9)7 B
HRETR

#£ (Java BN CHRHO) o+, 5 8 B THIE Java BIUIHLLZREANILZ ALK
BAE, EXNT (Tava I EMNVE CGE—RO) M5 17 &. M (Java HEME CGHRO) BRI,
517 TR T JSR-133 TRAFTRATN (Tava WAABBIRIZFEREY @, AMIEHA S
RHB AR, BE S IR RSO T AR 5 B A5 .

1.4 iR

EART T, AT BN LK A T Java SEFAII APT, JIRfTi, FRAIEHHEA
FRE CEQND RERFEANRERL DI, BRAHGESS java. lang . N IrACGRIIASREGE O, Wk
TR AR P R R 1, BT T PR E 4

TRATI, IRATHE LA R OO Java B EM T (Gava. *), MHERAE XA
e 2 Mg FIMBA AT I (§5.3.1). LR, FAHREELFEAERE java BT
BN, BRI XA 51 SN BE

FEARFT, RIS SO

E AP FAR R T ARA A

KL ] Re B FE Java 5 . Java BRINLIEIRIEEL, S FIAT RG4S

AR THRE gava BN “IC9IES ", RIS, AR —2% gava BIAL
IEAT I DA RIS A7 IR AR P SR I 5 ) 2% 1R 2250k 0 ) P9 ¢

© P£HV7E: (Java Memory Model and Thread Specification):

http://www.Jjcp.org/en/jsr/summary?id=133
R TR SCRISESOEE M, T R REARTGIE S A B R JR S A R 7 5K
5 20 ur / L3871t
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5 2 F Java ETIH L5

AFECHEA ) — PG REIHLRIAT R, A RAEAT—F (FFHVE: 4 oracle A H]
H Cf HotSpot Ml JRockit ML) # w2 I BN .

RS “IERHL” S — 6 gava REAUNL, FESEIFANINR 2 BN T AR RIS A e ARORT A M
— HWEIEFIN class A2 TR — 4510554, IF HRE IEMIPIT IXLe48 4 2 & (1 A
BIRT o BT E REAUN UG 2 P e B R IR TR S AR YT, AN Bk R FUNL R T 38 4 B i e g
2k, Bk T LAsg 4 A TR DT R AN SR B RE DL AR, 1 84T I R X A
DR R S WA 7 SR C B PR S0 7 S RE AL T 45 & AT — S A RO AL B A Clnfi ]
B 4 PR AR T i G B A LA D) o

FEARNEZ T A KT Unicode MR, #BZHET Unicode 6.0.0 brifl, AHIRBIRIE AT

PAFE Unicode M (http://www.unicode.org) HHEEHE],

2.1 Class &&=

G S Tava BAWUITHRAT ARG AER TP & s ORI Re e B SR AE RS
() bl SRR, I HEH (EIRIRLRD) DUCHIER Az, PRI Ri % sCFR ol class
SO class SO AUTOR e LT R B MRS B, BRSO H AR SO
2y BRI, BT (Byte Ordering) %%

KIX Class AR THE S TSI 4 T “Class AT HIKRNE.

COREHTE: WE 2RI IEAL A H AR SO L R ERTER S B IR Y Class SCAFGIETEIL
fbFE A . A B, RSB IRE] WIEHE T ACK SRS S ARSI, BT LA IR R T B T RIBOR .
WTE sSPARC V& LA F Ll Big-Endian GEALIK Byte JATENAE T BRHLEEAL ) TEAAP4E, 7E x86 & L&
JELL Little-Endian (&AM Byte JBZE N R RHIEAL) T RIF6 00, WURATREIZE — WP H0iE, H—A
Class A —REHPEABAEA R & Eatn] REgeA 7 i
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2.2 #WIBEAA

Y Java P T BRI BUMEL, Java RAUNLAT AR AR AT 0 0 . JRaG R
M (Primitive Types, & H BN IR AR Bl FEA R ) Fi5 | H KM (Reference Types)o
5258, BAAEAT RUAE (Prinitive Values) FMSIHIMH (Reference Values) PiFh
TRBUE T TSR . S8 JivEIR nRIs SRR

Java AN ER AR 2 R AR FIBAT LA 58 B HArgifil, a4 7r g i
SIIR) S b K55 ) 58 T RE R ZUAGL AT, A4 REAUBLAE IS AT I o 7 BEAT IR L A o SR AR IR B B AN
s L R R A B R BN RN T BOR RIS AT I 5 e AT SE PR B S A, oo i 20 ke e il S
ISR X 73 TT R, HESUMLAR) “7 9 B i A B st m] AT & & i S A B R B AT 4, LA
A AR A P B AT e o2 B B BB R A . 287, iadd. ladd. fadd Ml dadd X
JUZ AR (IR & SCHR SR PN BEAR I, JRRAAHIN SR, (RS4R3 H % a8 #
VEBCRAL, BRAMEIF 425 4: int. long. float Ml double. KT BRIHL LA MAH,
H TS AR “ §2.11 F8ERN7 Hor

Java REFNLE EHSCHN G, X ARG T LU R sh A BCH AN se ], BT BLiE R
M) . REAUBLT AL reference KA VRFRMIEN LM SN, reference KM
EEH AT RGBT — AR 0 S48 EE . B DX R AT BeAFE 2 AR eI S U, X5
Bt A A A B I 5 | B reference JEM K MR AT B 1E

2.3 RIGRESE

Java MWL S R A P S A A FS 1 HUE 2R A (Nume ric Types) i /REM (Boolean
Type §2.3.4) flreturnAddress KM (§2.3.3) =2, HAEUEIET 3 BRI
(Integral Types, §2.3.1) FNFiKM (Floating-Point Types, §2.3.2) M,

b

© P XHW reference KM int. long. double ZEIEMZE[F—ANERMIMES, reference /&R
SCER BN S IHI2ER (Reference Types) M—Fh, 1fi int. long. double %5 Ml i i B R a2 A
(Primitive Types) MI—F. HIF ZAMKMIBARIRA, J7H IR BMIGRR, SO AR 9530744
PR, PR AR AL I, AR S AR AU AN SRR, TR A G RR RH 1 v S
%22 7/ 4L 387 W
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BEHERAAE.
Q byte KA HH 8 AT —HERIAMDEE, EINMENZE,
Q  short RM: {4 16 AR5 HERIAMYEEL, BRIMEAE.
Q  int KA. Hh 32 AT “HERIAMD L, BRINMEAN %,
O long KA. B4 64 MAFFT REHIAMYEES, BOAMENE.
Q  char KA (HRAH 16 MR SHEEBEIRM . FRIEAZ A (Basic
Multilingual Plane, BMPY) [f] Unicode fH, LA UTF-16 4ifith, ERINEH N Unicode
) null f (*\u0000"'),
B RRBAHE:
QO float FM: (HPREEFRASESTIMITER, B U RBERNI SR R
a4 (Float-Extended-Exponent) AT HE. BIMINEHE.
QO double KA. WA EHHZXOR EEVF ARG BICER, B CURE NSRRI 2
MUKE Y P52 (Double-Extended-Exponent) HAPHIGE. RIMIANERE.
A IR IPEEY.:
O boolean M. HUEHHEI MK true Ml false, BRIMEN false.
returnAddress HKH;
Q returnAddress B8 FIR—FFWIELS AN (Opcode). FEFTH RSN L
Fr R 2 v, HA returnAddress KA EARREE I Tava i 5 EEE BT B

KT o

2.3.1 BRALASERIE

Java REFIHL A AR A B YE L R
QO XHF byte 288, HUETGHEEMN-128 £ 127 (-2"F 27-1), HHF-128 1127,
QO XT short Z¥M, BUETGHIIEMN-32768 & 32767 (-2'°%F 2%°-1), H$E-32768 Hl

32767,

O FEEE: AL AR SN, “nttp://zh.wikipedia.org/zh/FAZ L7
© PEH PR AR S SRR SRS RS R IRBEE A AU Y R SR A S E B
§2.3.2 HIEHNA.
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Q T int 8, BUETEREN-2147483648 52147483647 (=221 & 2°1-1), fuffi-
2147483648 fl12147483647,

QO XT long M, BUEVEHIJEMN-9223372036854775808 42 9223372036854775807
(-2%°% 2%-1), f¥5-9223372036854775808 1 9223372036854775807.

Q X7F char KM, BUEIEEEM 0 2 65535, G0 Al 65535,

232 ZRRA, NEESZRE

7R B float KAUH double KAPIH, EAIEM & B (IEEE Standard for
Binary Floating-Point Arithmetic) ANSI/IEEE Std. 754-1985 (IEEE, New York)
prE e IR 32 ARG RERT 64 A7 XUKGEE TEEE 754 A% IUE AR A2 — B0,

IEEE 754 AafEM N BALEHE T 1IE a5 5 T304 (sign-Magnitude Numbers),
ST IR E L IEOETT KM AR R “ AR AR (Not-a-Number, F3CH] NaN %78).
NaN {i l TR LT s 54, I BREC) 400

JIT Java MEAUMLA SE LA 020 5245 P AT BR R IRV ROBUE A B BORS BEVT m B8R 45 MUBURG B2 V7
RBEER . H34h, Java REAUNLSEELAT LA ik £ 15 2SR OR L TSR B A FIXURG P28 ik fi
B, Wy DUERESCRR P i — R4 i XLy SR B & rl REAESE LS B 1 D0 M AU AR UERT:
MRS KL IR £loat Fl double KA HE.

R NERH ., AT RETESE, #rT BRSO s XmX 2 C IR, o s mBLZ
+1 -1, mad NN T 2V IIEEBEL e &AM T Enin=- (2577-2) Al Epay=2571 -1 Z R4
A B M Bra)o IXHLHY N AT K AN ZE O HUE VS I DE T 24 AR B SR S . A7)
Vs A X AT R 153 2 K 7 T 3R] BEAN S ME— 1, Bl anfEdi € BB & N, wTRIAAAE— K
Fv, ERERIFERN s, m M e RER, AT m 2L JFH e T 257, IXHERATERE
G m AR e BRI 1 RETT AR 2] v 5300 —F AR R R B AEXEERIR
T, R IR R D m WL S m= 2" B, IR R s AR e R

(Normalized Representation), ANHERXANFATH AL RIE AR A AEFrER R
(Denormalized Representation). HURFEANBUEASFAALMIE L m=2"" MR, A
AAEAEARATRRHER S, TRHARE AN EC T A AR HEE (Denormalized Value)s

TEPIAN B FF I ROBMEAE S A AT T B S N, WS N Mk (B ERETAES
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B Enin M Enax) IATRAER 2-1 Fross

X 2-1 BREEESHSH

- BREE BREY R XU L SURBREY &
- FREER EizE € Sy FREER HEES
N 24 24 53 53
K 8 =11 11 =15
Enin +127 >+1023 +1023 >+16383
Enax -126 <-1022 -1022 <-16382

R RN LS ISR T R SR PGS SCRFA D 3T IR B &, R PSR 09
JEAREEE G AT — A h BRI E M S H R, R 2-1 45 TRANSHIARTER (=11
M=15), EABHIPIE T Enin M Enax PITAE S B HRALE .

R DR AR S AL S TR AR R A, SRS MR B E . B
JIK HIIT KM NaN.

AN EEERE, R 2-1 PRAGRRREDR OB, WIS — D PO R e
H AR A R P AR EUER 15 WORS P77 i B S ARG B AR B S b e st .
ML, B DXREREF RBER S P IICER, #—ER NUE LY ERBUEE S TR . Hefinid, & —
T 4 Bt & AT LOAT N RO AR TR s e & ORISR BBV Tl AFRAN AT s ROR

ARG RBUR S P TR, WAL HAE ] IEEE 754 brdfErh e SO SORS EVF 5
RAFIRK, AT NaN —AMAh e SR, B XU ARG PG, AT LUK it
] TEEE 754 ARt rb o SCRIRUR P g AR R, AT NaN —AMlSh . ANREig s,
FEIX L E SCIR PG BE Y SR Bk S MIXURS LY R BB B NG E A TEEE 754 il HL 1R HRG 1
P EAMURE LY A IR A T 2 — 8. AR T Class U Z137 BERoRfiiR
(§4.4.4, §4.4.5) LSk, ARVEFFAKN ERE R RAUER RSB

TR S0 AR RS P B A BRI AR B 1 UK L7 ) B B AIRURS Y R sk
FAFFASE BAR B R A . R UL — A R 7 R B LR R BN — A float K
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Java FERHLIRTE 52 T Java EIINLGR

TR BUEAE BT A Sy 5P RO ATAT IR, EDRAE SR S8 (KR SCIAEE R, VR SR AUUBL S DL A FH PP kS
Y AR B A R e FORAE o SRALY, KRS BUAE ] — S 00K B R Bk S s gk — 4
double RMKIBUL AT A St PO FIATI, (HR AR 1) R SORE R, B fe v L s
UL P XURS L3 e R B e A K e 5ok AU

BT Nan LAh, ARG PP CRARE A . RIS E AT BN HES LS
MR 2x /e sy, W, 7%, THUER. 155,

AR, IEB ARG, HRENTH RGO, flin1.0kkBlo.o &
PAEIE I KINEE R, T 1.0 BREA-0. 0 W& B 95 K as R

NaN 2T, S EREATALAT U RUE A S E IR IR M) false MUELERET R . (HIG 12
e, HHAH NnaN — MY B 5 EUR U EARSERN 2158 false MIHUREIR, (B E7 Y

NaN #H47JF 25 {E LA 2R [P] true.

2.3.3 returnAddress B! F{&

returnAddress KM AW Java MPHLK s ret Fl jsr wiRAYHHEH .
returnAddress FRMMETR F— 5 BRNLTE 2 EAE . 5 E0 A 24 IS 2R 1 s an 2 0
A, returnAddress BT Java 5 2 PIAELEANEAL, HICIEAERE 1847 10 5 04

returnAddress R HI{H.

2.3.4 boolean &Y

B Java REAUNLE XL T boolean XM EHEIRA, (HiE A ERM TARWA RN, 78
Java BEANLHBA R boolean LMK FATHTES, 1E Java iE ZHW K F boolean
FRAUAMIE S, P Ja# M gava BARWLT I int HAREARARE.

Java ML EAL SR boolean KRBMEAL, MBI newarray $5-4 A LLEIEIX AR 44 .

R XJLAIRA LT R RIR S finally AL, JERECNIUAR finally PRS2k sk
W, H22T Ior7 N, BUHLOARVF Class AAHIXLEIE L. MAHNM, returnAddress KALHAL
TAAF TR
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boolean MBIV R 5B MU byte U E K baload Ml bastore 54,

24 5|HZEBE5E

Java BERNHA =M HER: KKA (Class Types). HAEM (Array Types) Fi
M (Interface Types)o XTI FISRMIIME 0] 2SS Bl . B BIAMSZIL T HA
RIS A S Bl Bh A B

Jorb, BRI E AP (WA IR e ) AR (Component
Type), —PNEAMAMRA WA DO . EMERE DT R, WA B R 2 4
ARG, AREEE RPN AL RE, KRR AW AT, &2 T LB BRI A
AR T DL, XN IR A A B SRR L3R (Element Type). HALMICLERA
WA SR AR | ST B e 1 SR B ik — T

ES VBRI TIEA — MR null, 93— D5 AR ADS R, &R
M null K&oR. —AA null M5, ERA BTN AR SRR, HEA R
P BRSO e RO RE R SIS, SIS BRAER 2 null.

Java REAUBUTEIFRA I null 7EBNLSEBL A N 2 BRI & s .

2.5 BITEREIBEX

Java REFMLE ST 45T RIRE FIs 47 1) 2 A 2 AT Bl X, oAy — S8 Bt B AL
JRBEE, BEAE NIRRT 8. S oh— S8R 2R — X W, X885 R I () E s X
Sl o Bt A L R T 0 5 AT 1)l R R B8

Y 7E Oracle A A RIERNSLILE, Java &5 B boolean HHKSWITK Tava AN byte L
4, ¥4 boolean JLE T 8 M KE.
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25.1PC 7788

Java MEAUBLATLASCRE 2 BB RINHAT (AT 2% (Java B E ML) 28 17 %), &4 Java
HERIMLEFE#A [ O PC (Program Counter) #Ffias. (EATEIZ], —% Java BEMNLLR
HEPAT =TT RIS, XN IEAEB R PAT BT ERR R R LR 21T 777 (Current
Method, §2.6). WHREANFEANRE native 1, I PC FAEMIIRME Java BINLIELLHAT
FASER A r L, WRZTE R native I, HF PC A AERRM{EE undefined. PC AAFARINEA
/DN RER A returnAddress KA EHR B — A 5V G ARG A MRS 118 .

2.5.2 Java [E#ILA%

f—4% Java BIIWLLRAE A QARG I Java BEAWLEE (Java Virtual Machine Stack)
O, XSG LRFEN G, A TAERD (Frames, §2.6). Java RANUARIIMERH S5 %&4E
5 Bl cil D PRARARR AL, B
JTE R R A i AR F BB 00 R A R T AU AR MR Z A, Java RESILER A S
FEZ HAB PR 2= (0 s, it AR o] LALEHE T30, Java, REAALER BRI PIAE A 5 AR A2 5
B

Java REAUNUTE eV Tava MEFINUHAR SEELRIE RE KN 0 B SR S B a0 A4
e AR 2 RN Tava MEFUNLERBETE, TR%E— 420 Tava MEFUNLER A Y 2 7Lk Y
SR ARG AT I 5T o Tava MEFUNLSEIUN M it an Ry R sl B 28 1 I 1 RE S L] 4R 2 2
FBG T AT LLSh &Y JRAAS Java REAUMUEKEE, WIS 4R BHRA R R B/ AR T B

Java RN AT BE A AL S 1 Ot -
Q  QURERTE R A R gava BN AVFRIR AR, Java REAUNUR S0 —

/N~ StackOverflowError 5.

Q  WR Java AN LAY RE, JFHY RISIE Az, (H2 H ok g s L

O fE Java RMHURTESE 2 H, Java BRIV LR “Java #7.
© PRFVE: IEFH VIR AIRYE Stack. Heap M Java (VM) Stack. Java Heap WIS, Java ML
R SEEA B 2 th HATE S SN IREF, 15 Java ik SPEF A LGSR Java Stack THIEME, AL
DAL FR P £ B B WIRT LUZ 2 BUAE Heap 2 Hs
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WAF LS i, BB AE BT I SR A A A28 1) A7 L BN L BB, T Java i

BB —4 outofMemoryError 7+ .

2.5.3 Java

£ Java BN, HE (Heap) R HEEFLREILZMISITIN WAFIEL, R BB 285l
T G253 BT AT R X3

Java HELEREIINLR SRR E A, & A7 T3 A3 AP BER Si(Automatic Storage
Management System, tHEIZH VLK “Garbage Collector (FIRWCAERS)”) P B &
R, XSG IO, WIS AR h T K gava BERBLIFARB R
FIAE A BRI HOR 22 SEIL A Bl A A7 BE AR 58« REAU LS B T LU 2R 8 ) 5 B i SRk £ F 3
AR Java HERRR T LU I E K/, AT LABEE R P AT I @ RSP RE, IR AEAT
i 2 A IR B . Java HEFTAE I K A A7 A T 2 ORUE S IE 2L o

Java REMNLSEHLN 2 P (e R P sl B 2 HT P Y gava HEVIUA AR IOTBL 0 T arbls)
&Y AW Java HERUL, WIN SR AT R K. /N ARKTB.

Java HEATAER AN 54 1
QW RSEhr PR T A3 A E B R G R I KA, I Java RIS —A

OutOfMemoryError J&i .

25.4 FEKX

£ Java BN, J7ikX (Method Area) & n & FILZIIEITIN AE Xk, J7k
X 54508 = g iAIiE4EIX (Storage Area Of Compiled Code) BRUFEHRIERGHEFE
FITESCB (Text Segment) HIMEHIAETREBL, EAFfl TR —DRMEEME R, HlUsiTn FE
it (Runtime Constant Pool). FBONITIAEMHE . W& BN E VL F RN A, B8
FE—LEYEE, SEfl. BRI BRI E (§2.9).

T VE DAL REAUML S B0 A I G, ERAR U V2 Xt HE PR R 2 B 4 AR T B PR R DB S B
AL FEAE XA IRAS SEI BRI « IXAN A Tava BEAUE A B SEI T VEIX ) A A7AL
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LA G AR (R B SR o 5 5 DX PR 7 AT L [ 58 KN, ] BABE A R e AT (K 7 SR Bh &9 e
HFAEANT 20 22 2 (W) I E BT o 53 DA S s A A2 ) TR Rl LU AN

Java REFNLSEHLN 3R A4 R P 0 sl S T W1 5B XA AR (T Be, X T AT BAshas
YA VEDOR L, N SR AR s K /N R T B

JIEX ATRER LIRS 0L
Q  WRIFEX A AR AR L WA BCTR, 8 Java BN —

OutOfMemoryError S o

255 BITHRIE St

IZAT I # (Runtime Constant Pool) &HF— A% ¥ H &ith (Constant Pool,
§4.4) WISATINEIRIE, O T8 TR F R H e MU mT 60 A 5 i e B i AU AT
WA J5 A RESRATF I VL BES T o 3BT I B TR AUME Ll F 775K (Symbol
Table) A, ANl EAr i Hoh i Lol 7 s L AT 5 R E Rz,

B ANBAT I BIRARMHCAE Java WL TIEX 2 (82.5.4), {EFRIE AN E]
JERILE, X R RG24 T I it g Bt K

TSR L (K AT I BB, RS R AR T S i 1 L
QYOI LRI, SR 1S AT I it T T B AR DR I T U R X BT RE SR A )

KM, M gava BWHKESHH — outOfMemoryError 74 .

RPMIEBATFERATEAFEE, TUS% 58 5 5 k. BEERMn” W,

2.5.6 AhFTiERK

Java REMHLSEELAT BES MM 2L SRR CE¥FRZA “C Stacks”) KIZFf native Jiik
(A gava IAMYIABEFMERINE) IPAT, XMHAUE AT %4 (Native Method
stack). 4 Java BEWUEHIARE T (Bl c i) kLIRS MR, a2 A
JiiER. IR Java REAUBIANSCRE natvie Jii%, JFH A CUAMBIUE G, W UGHE SCREA
M7k, WERSCRFAM I ik, XA — e AR LR G el (R IR d2 2 R 2y I
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Java RENURE FEVFA I T VR A SE L 5 /N K 3 S R v S sh A9 A4 ¥ .
R E RANIAITVER, ARE— S 2R A VAR A I 2 7EAK G A 10 I S 37 3 5
—RUFR T, Java MEHLSEIUN 5 e ey S sl S 2 M1 1 RN R A K T B X
TREW SIS A M T Aok e, W A5 I LR R, NN T B

AT T RE AR AU R S T DL
QAR R ML A R Ay AR e VR R KA RN, Java BRIV S H —4

StackOverflowError 7.

Q  WERAHET LSS Y ke, JF By R C ezl (H2 H ok g s e w1

Lo e, BE AL NLB R RE I AT A (K A7 25 BT N A T VA, I Java REAU

PSP —A outOfMemoryError S+ o

2.6 1%

Hell (Frame) J&RAFMEH A REG R OB 4540, R IR T ke b B Bl 2 4
(Dynamic Linking). JVEIRFMEFIRH 7IK (Dispatch Exception).

Mt 7 0 TR R, Bl 5V 45 RN BB TC 18 U7 22 TR 58 B 2 5 S8 B (it
TAETTE N ARBAH R 5D WA T IEEE R o HWTIAE it 230 73 iefE Java BB (§2.5.5)
2, ARG A OB R (Local variables, §2.6.1). BEHH (operand
Stack, §2.6.2) FHEA:MSHTTVENBKEIZITIE R (§2.5.5) K5I/

JRi A A AN R A O IR A LR AE S PRI 2, IR 751 Code JBME (§4.7.3) fRAFK
FeMELRRmUE T o PRI, HRmiCA A MU T gava MERALASEEUNITT VA I n] 8 23 FiC /4
WAF o

FE— SR8 b, A HATEAESAT BIRANJ7 1 MU TS B o IXAN R MU PR A A2 24 AT AR
Wi (Current Frame), XM NI IEBAHAR A 2T /7E (Current Method), %X
EATTERSORFRAE MR (Current Class). XJeilA8 ERAERAEEL A FhERAE, 0 H 4L
P10 X8 22 A I 1000 ) 78 A e T A R BEA T PR R4

WA RTIT ] T AT, s VAT AT, IR AN TT R BRI A A 2 A ot
To B AFNTERRE, —ASEr i b A, JF BB R R RIS A BB K vk
TR A T A AR 47 PR [N B, 2w At as e [ e 7 ik AT &5 SR 45 i — Mk, 277
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TRIRWLZ 5, AR WO b 2 g 257, B — U BT O SR T .
THILE R AT, AWUE S REA AT IR, AR REAE MW 51 3 A SR R AR

it

2.6.1 BETER

BT (§2.6) WHHGE WA RMERE (Local Variables) MIARESIEK. K
iR R AR R R I K B g B, IR FLAEE T2 O bR 2, B VA
Code J@YE (§4.7.3) TRAF S AR ALERRMUEH] o

— e AR B AT LURAE— AN boolean. byte. char. short. float. reference
M returnAddress I, WANREAZE ] LLRAE—ANRAUN long Ml double % .

SRR AR AT IR S R HEAT e AL ), 28— MR R RS ME A%, R RNR I ERENE
NT R AL R AR T R

long il double KRR RIEHE b WY ANEESE IR Jm) B AL, 39 Aol RS 0 1) 0t R HH W A Jm s A2
B2 HPEUNAREBMEREN . BIIEATIEF— double RAMEALAELERSIMEN n MRHAR R,
SEpr RSB RTHEA 0 1 n+ 1 (PN RIS RAFAIXAME . RIMEA n+1 KRR &
SETE U, R RS BN, AL WRIAT TR AR, Hiok s SRR n AN
(TN EL

SR R R AR R n ) n AE R AN BRI E Java A AN EK double Ml long
TOEH R 64 S0 H 5 AP LL K R AL B o UL B T LA el bt P58 24 1K 7
;AN R BRAE AN double Bl long FEAYMIE.

Java RN H]JiAs ok S O R R T IN 280t id, 29— NP iE g R, &
SHIG AL RN 0 FRARMEELL I R i A 5 RALE o R, 25— AN R B ek,
550 AN AR B HURAFAE R I S R e R St 5 T (BT Java W& 0 “this”
KT JESRHABSE B RN 1 THRRIELSER) R AR R A L.

ES
X
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2.6.2 E{EH%K

KMkt (§2.6) WEAE S MR NIRIEE (Operand Stack) MIJERESGH
(Last-In-First-Out, LIFO) #. Heliirb#AE Bk e thdm ¥ e, JF HAFGE TR
FH bR oR 2, BRIl %0 code JEBYE (§4.7.3) TRAF AR BRI H o

FE BRSO, AP R AT T, TR “ AR RO BRI <1
TERR

BB T IR PO HTAE IR B R IR, SR B2 210 . Tava BEAUBLES I — 227 i di
A R MR B AR R B O 5 S [ 7 BOh S A R B B A Sk b, BRI T 2R T
MERAE B IDGE Bl S8 B AT R A 45 R T8 A k. 72T VR T OIS, SRR 8okt Ik %
N RRESINE S DY E e L N RS EA I E4E

MG, 1add FTRER A I KA int RRABUEARIN, & ERAEIAT I Z AT R AE
BRI AR T L2 AFZE AN B AT T HARSE 2 TN int WEUE . 7F 1add $RAPATHE, 2 A int fE
MERAER R H B, AINSRAN, SRR SR EE RE Ak EBRAEEUT, —Ils s 2 A TiaiH
(Subcomputations) WET, — T RIRRKIER AT LI A AR ELZ ST -

B MR (Entry) FTBMRAE—AS Java BN E SCRAT SR RN, 6
5 long Fl double K%Y,

TEARAE O T (0 58t I AR A L B A 3K L TR A B A 2 R0 S VRSO R4 A 6 0 5 15 A A
FRTGUR B A AR DS, 1 A AS o] ONER A int RAHHE, K5 U1E Long A L 45AEMbA,
BH NP £loat REEE, RIGMHH 1add 8L 0 ENHHMTRAM. H—/Ni5 Java &
PR (B dup Al swap $82) T UIASKUEBRAE R RAAEHR R, U 7Es AT I Ei X
TR R (Raw Type) Hdikiffl, XEfR-S AT UIABRES S, AT LR
B AAN IR 2 R, X SE BRI A PR il class SCAFIIRER I RE (§ 4.10) Ko fi

o

P
TEAT BN R, BRAEHURA S — M ARIREE, — long Bl double ZEMAHHN 2 i ]
PR BT AR, JCA B R T 2 o — N B YR P
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2.6.3 Th7SSEIE

B Mt (8 2.6) WERER S MeRIsITNHEER ($2.5.5) KGR 4k
A SE AN & 454 (Dynamic Linking). £ Class SCHRHLI, ik — ikl T Ak iE,
B Ui ) S 0 A R I A5 5 51 (Symbolic Reference) SRFIRM, BNAHEHEMVEH L
ReX A5 5 PR as K 7 iR 4 0 SRR TR R AR 5T » FOMN A8 AR I R mh R A A B R B AT
IRE 551, I FLRE AR B ) S A D Ul ) JX B8 58 (R A4 45 K P )32 A7 I PN A A7 B2 ) LE A i B

n

T AR A7 AE, WIS (Late Binding) (MM T VL RIAR BAE R/
AR, REAN XS E AT VR G

2.6.4 FEIEE AR

JHEIENR R 58 BOE SR AT IR PAT RS, AR H (§2.10) #lhi—0R %
M Java REAUNLZ L 8 LLRAESAT ISR throw TEA) AU HI A 52 o AR 210 ikl
HIEH SERA AR AT RE SR 0] —AMEL e M5k, TR IE R SR AR — AN ik d il i
B R TR IR SRS (§2.11.8) FIMHg, fd IR IR [ 4 Bk T 05 12 B AR )
PERM CIRATIR B 5D -

FERXFA Y, ATkl ( § 2. 6) AHE RIS ZARESKIDUE, FOIRA AT 155
AR BB A E AN R ARIAT T2 5 T IR 2 R PP v B a5 o A9 M 8 AR
Ty RELE R T £ 5 30500 0] 5 L3RR AR RAHE N T P 2 A I 45 A 5 I AR S 1 M kAT

2.6.5 FEREIERTTA

JTE S S8 BOR TR AE T IR BT I e R, RS R8T Java REAUNLIG T 0
(§2.10), JFHBEMUM L F 7 H A2 P RATINEAC B, A AEPATERE P IE S T athrow
TR A A SR, JF HAEZI RN B 1 AR . RS R e I —
TEANCAT I3 EIR IFUE IR 45 € B
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2.7 MRAFT R

2.8

Java MEFANURLTE AN SR IR 52 X 5 10 A 0 8 ) 2 224 D o 7R

S5z

,;Iﬁ\ﬁif

Java MEUNLRY T (IEEE Standard for Binary Floating-Point Arithmetic)

(ANSTI/IEEE Std. 754-1985, New York) V¥ VE#iyu s +4.

2.8.1 Java [EFU#LF0 IEEE 754 Hhpy R S E X

Java MEAUBLH SCRFTF RUSEMN TEEE 754 b b (0 1 2220004

Q

1E Java BENLHAIF RURIEAEBBIARERAE, Wi EER (Divison By Zero). LR

W (overflow). FMR#iH (Underflow) AIEHEK;HI (Inexact) W, AN&Pi

exception. trap B HAlL TEEE 754 SR HOLH E XHIE S .

1t Java ERWLT AR IEEE 754 TG 5% MLE (Signaling Floating-Point

Comparisons),

1E Java RERMNLH, S AERMEAGEE TEEE 754 FUE 2 SR I i 4o Ak,
(Round To Nearest Mode), JLiZAFHiIZASHIEE Fobs o & AN e I i il o (i k

(R A (B 7 % (A Zero Least-Significant Bit), XMt/ IEEE

754 BRI . ANAE Tava MEAUNLELI, R mi 80 A0 B RO A 17 8 A

Y {4 oracle ) Java REAMLSEELY, R0 G SLGIK 51— MR R AORRFR B, XA ORG & P4
RIS AR )X G T A (75 V5 LURHR [0 XA G R EAR S AR R 53— 4R il AEHE b 2 FC
PGS EHE . (PR IXARTERAE 10 ZAERTHRIY Java BN bt A AEAE, 3B =Rt (UK
Sun Bl Oracle MiC, JrRiERsbiE RO HERRIA. 76 Hotspot MENLH, Frm X G5 HIF AL A,
T2 ELH AR ) e 0 B SE K, AL Hot Spot MEFUMLIFANCLARAE LT HIA) “ 2% oracle [f) Java M
HLSEEL” JERZ W)

'fé‘b ’
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(Round Toward Zero), RXrBTHHIEX, HFAERE Java BN E SRR I8
B AR
Q  7Egava BRINLT AR TEEE 754 B REY JRARUE Y e i X (Single Extended
Or Double Extended Format), {HJEEXURERLVE i B MIXURSREY ReFRBUR &
(Double And Double Extended-Exponent Value Sets, §2.3.2) julfl5#
FEREY R H KRR T AL B o REAUAL LB T LAGE £ A5 S5 I ORS B e SR 4
ARG Y AR B A P AN R T IEEE 754 SRS AR 9 Jé# 3  TEEE 754
T M SRS T RS 2 9 R FR Ve

2.8.2 ZEiER

TN IEHA — IS MO V7 AL (Floating-Point Mode), HUHA IR, T4 Z
FP-strict B4R FP-strict Bl THERF R E T class U AR Ik
1) method info & (§4.6) MViltrE (access flags) H¥ ACC_STRICT AR HIHL
B WERIEAREA N, WHZTERE AU FP-strict, MNUMETE FP-strict i,

TrEE R, g iR R VL) ACC_STRICT bR AT JDK 1.1 8(# 5 FL(1) JDK hit
ARBEABOR

FRATUE— AR B AT TRV B, e Rl 2 B 2 B E R AT 0f I 1) 7 vk B4
P SR, SRR, BAT— 4% Java EAUBL T 1TA%E & B IR S, Prigrfdt s
FARLWITTE R A& HVF iR

WA BINUSE I SRR NS B AR E et (§82.3.2), TEIE FP-strict B MHEAELREL
b BRARBUEE G (82.8.3) PIAEILN, WA float A REK AT fe el Bk L v
MBS NG FIRER, AR AU SE ISR RURS BESR B ek (8 2.3.2), JBHETE
FP-strict BB b, BRAPEUEARE S (§2.8.3) Pk, HIl—4 double K
T BB 7 2 R UK BE 7 s B A5 O Y

FEHAR ) B3, Joig e R ROl i R T AN R ) 25 0T U, £loat A

Y PEF: fEIEEE 754 HUEX T 4 P& AR, BT IR B T B AR ) B NS, A 1)
TETETT AR AT TS A NIRRT B e AR FRAT 1 Tt ) “ DU TN 35, 10 i) 248 AN B
JTuti “£RB7 EEN.
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double MR 2 5 BT R FERUSORS B i B & 2 o RANSEIN 7 B B n sk o)
FRAR A5 2 B BB VS AR A B S 2

2.8.3 HEE AL

SR e ST, SR RIR AN Java BRI BE bR IETR R & 58 R H 4L
ety Z IR AR O 2R A8 SEVERITAL ), SRS 3 A i O B e 5 e . B (e B 1 e 40 A
R, TR AE ] — PR I 2 AP AR BB AR B R A 451
FERHAR G HA R A AR, AL SR Ve BT R TR L
O WRAERE float KM, Jf HARPREF ARG HINIUER, SRVPRIEBGT 2]
Ko BETF i B B h MU BRI I TG 3R

Q R HMEZ double KB, JFHAEXURE T BEE S HIITER, AVPERILHUN 21
BORS L7 m B R B AL L 3

BEAt, AEEMERE G HAR R BRI E, R IR A2 AT

O RBUEAEPATH Java BMHL ISR E FP-strict B, (X&KL T T —
A~ float BEHMEIMEAR]—A FP-strict MK T, BIWE N7 %2807
i B Al Rt R AR i BB B e 2P WA B AN R R AU
FIITCER, 7 O SLMS S SRS REVF iU & TP Ui R T R

O BUEAEPATH Java BMHL ISR IE FP-strict B, (AIXF&HSFET —
> double KMUEHEAN ] —4 FP-strict B MR T, Bl Wn4E A A SH0T
s B A7l JR AR i B B e 2P WA B A XU L7 U
TIITCER, 77 O SLMS BIXURE LT iR & P i i R T R

PR 2 HuE i (045 native JAAIAAD . —ME FP-strict BRI M|
PR EER B FP-strict BT Hmiih Bl A2 F FP-strict BaE A7l mi
BRI /AR 7 BEE B e O h T e S 8RR I BE SR S i

FARPTA I R B & 0 B A mT LURS S B bR oE I BB B e R o A R ATk
SYRIBUE R (T RSB & ISR BT RELE RSB AR & 1O SCVF IR R 20, VAR HERUE 4E
T RS, XA S RO R CIEBG) TET5 K. WA AT WS ) 2 fE
R (AR B A T EOT RELEARHE B AR 5 10 Se VR i IMEEE/ ), TCIRAERRMERUEAR & 2 P kG
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RGBT S A i e i v AR R JE IEM{E (Denormalized Value, §
2.3.2) WHEMEIENAFFTE,

2.9 ¥IRITT AR TR

#£ Java BWNUZI E, Java W5 PHRIMIEREAE (Java iIHEFME CGE=RO) CRICRK
JLS3, §8.8) ELA X A<init>KIRFRSEBIHIE A AREX BB, <init>EANTrik4
Frot g iEds ar 410, A B I AE—ANEVEN Java J7ik4 7, AT REE I FE P i it 77 XS o
ST A TT 10 RELE SEB AR AT, dld Java MEFUMLIK invokespecial 84K,
A AESB TEAERIE I, SEBIRTIR T A T A AT UG ) (JLS3, §6.6).

AN R 2 AT DL AN AN SR L ) AR A U i, SR 1 L Sl i X Ay
VESERAIGALIT (§5.5). IAER - MEESHINES I %, Ah<clinit>®. ZANMHF
Wt et 2 1, BN eI E—NEAIEN Java 4T, AT BRI TR P gn it i) 77 U
R IR T2 Java RESUNL A 5 BT, B R fT RESUML 75 i35 4wl LA TN J7
%, FRATHESRIIG LI Boh 2 BB UL B 5 M

210 &

Java REFNLILIE 57 3 ] Throwable s IRAYSEHIRATR, Yo% A BTSE by E2 e
FrAE IR —FHEDI A ARJREE (Nonlocal) HYHH——M Wil ARy e i 22 A0 B 5 ) 3
Jie

YR 2B S H K P R A T 2 AT SRR T I AN R BT 2 20, IR T BARR A 52 R 20 1 5
o LA, Sl R R M A T AT B E T BN . Java BT
SEH R B A R T =R R S S

1. REAUNLFE AN 2URE P A 2R T AR IR IO AT R O0, S I 5 s 2 SR AR R B AR IE W AT

UL 7T ISR & 2 JE it . il

@ fF Class AP HAL T VA A2 <clinit> R R X, X IR O KvIGi ik, e
fIIBEANBERE =S4, BASHERNL A A .
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Q FRIRLS I S MHRAEE R T Java W65 MG X, W1V n)— N8 402 12 5 Bl
TLH
QA e B A .
QR BRI A BRI TR B A
2. athrow F 4R HIAT.
3. WITLURERE, BT FP R KL
Q VT Thread {# ThreadGroup ] stop k.
Q  Java BEUHLLILR A AT FAAR R
MRSREFEH T stop JEN, KL R AL RS, B R T T 2R
TX I A FEAB 2 AR vt B 8l e A S, DR I8 S AT i R AR 3 AT i R (A
A7 o RESUBLE AR A e — Rl i (86.3)
(Java REAUBLIETE) FOVFAES D 8 B L I B M AT — /N BOA BRACAS, e v AL &
FEAE R Java W5 1 CRHETHE BRI FEIX L8 3 5 AL AT AL B AT 7 Sl
Yot S HE I EELE Tava BIHLZ & —PoRs e SRR P IR R, il
PP RO AR IR — 2, A 70 S I PR T 1 1 R 2 T 7 A [ R i) 40 1, 229 i
AT UL SR B, T 7S Pl KA B R BT RSAR 2, R A AT I IR . i R L
PAT AR L AL S RS, A —S5fE 5 H AT 5 2 5 AR il RE DLl AT T, JIRIXLefl
A AR A0 250 DRATE A8 AT TR T RAT i = 2R R s s P R P R A AN mT LI
 Java WLPAT G — N TEHSTAZE 2 2R 0% (Exception Handlers),
S H AL PR IR T AR AR A U E VS L G B A% B R R RR D L AR AL R Y 53
TR LS AE B AT BT AE A B o SN WA S 0 A B 2 75 v DU BERCAS BAR ) S, 5
S [ IS A S L B R A5 S AL R AT R G T A O EL L R 6 2 1 S Ab B 8

O XTI Tava MRWLISEIL, WL R D e 6 S SRR A A R 4 LAR L. ORI 2
PRI, S @BERIBCER RS, I AR 53 0 9l L PR SR I )t A2 AT R o i R BECRUEAEAZ BB S 45 2 17]
AR AT S0 e s P, S AR AE B2 f ol LA AR 224 10 205 P BEA T4 4 S HE PR AL A R SR IS A (KM e o ARG 0 %
BRI 36 3C: (Polling Efficiently on Stock Hardware), Marc Feeley, Proc.1993,
{Conference on Functional Programming and Computer Architecture), Copenhagen, Den-mark,
25 179-187 Wi,

COPEHTE: XM LW GRS T S I AT I T R AT R AR A R B AT N AL
0 DX LA RE U LA IS 58 7 22 R 5

C R XL RS RS R ERARIET TR EHP LA .
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W R LAARER ) 7 R L RS 5 . A R WY, Java BINLIER HA7EAN e
BN AL B G , WURREHR B AT DLAR PR 4 (1 5 W AR B, UK ACRE P2 BB i 21 5 5 b 2
s AR R AL B S 1) 3 S

TR AL PRI R R AR R, £E Class SCAFHLM, REANT5VE M0 0 Ab BE A5 #A7
fiffE— R (§4.7.3). fEIBITIH, HAARHHIZE, Java EIUHUMIZIE class XN
S AL BR AR R AR S AL B SR 1 SE IR U, AT AR A TR

i EERL Java BESUNUAS B AN SR T VR IR S A B s e At Py sty At 5 PR i e AL 2
PTEL gava 5 oo S AL BE AR 30, SEBn b e G e g P8 0 24 22k AL BRAR A2 3R TP I P
Wh5E i {6 Class U E ST W) S A BG4, A RELRIETGIE Class Uit
PRI A0, Java REAUHLHAT I #RERT — BURAT R L.

2.11 FHRIESERN

Java REAHLITR A B — TR AR SRR € B AE 35 UKD (Opcode) BLK
PRBEIL R I F 2 2 MR T # 2 B850 (Operands) Fri. MEAUMLHVFZ 4R IFA
WEBEL AR,

U R B AR, I Java MESIHLIIARRE AL T T3 A O AR (R A B RT3 203 A«

do {
A&t H pC F 4 R AR PC F 5 B 64 B B 34k ;
if (BAEBREHK) REBEK;
PAT AR AL BT 2 L9 3 4E
} while (KT —XMER);
BEAER B DA SR T B RS, R AN AR KSR T AN, e AL
Big-Endian WiF {7k RIS AE BT 107 o 250017, W RO — 16 K JCRF 538

HAE AP TLRT5 7 fEh ek Ceflandh bytel Mbyte2), IBEATHIMEINIZAEIXFER:

(bytel << 8) | byte2

FATH G W A AT TR, R “tableswitch” Ml “lookupswitch” Pi4ctR
AB4L, T eI SRR R, 2Ll 4 A AR TRI, T LOX PSR A T
TOURA R AR [ 22 37 SR SR 5%

BRI Java REFNLEAE I D —A 77, JF HEGT T 9 R A S B 55, A T
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] BEHRAFRL/NRG T g e A, RIMEX AT RE 21l gava MEFUNLA BARSZILAS i — & P RE A
AR TR AR B AR, BT L BRI T ARRANME SRR, S TR
ABBEESHE A2 1) T SRR RSB A B S5 o — AN 5 R B A I, ANPEANFEIZ AT I AN
TR R AEIR AR, XA R BBk L e

2.11.1 HIESEE Java EHUHL

£ Java BINLHTESEF, KZHIHRLHAE T IR I N BRI B 28411,
iload R T MR AL ER P IN int BUROEE BIEAE LR, 10 £1oad 454 INE I )2
float RARIEA . XPIAAR2IIBRAE AT RE S th 1] — BB R S, AL e 1A & F
SERIERAERT o

RET RT3 45 B B A A 7T 45 2, A AT R AR RS B A A rh #A R R O AR R W
[T R Ah H s SR 55 1 AR int BRI HHE#RAE, 1 /UK Long, s {3 short,b A& byte,
c fl# char, £ A% float, dfl& double, a i« reference. WA —LI54MBIIAFT &
AR AR B ) A BE, Il arraylength $54, ‘E®ARELIR LR WFRHRTRT, (H
BAERKE G2 — MR G o I A 2484, Bl TE 4B 4R & goto W2 54
PERALTC R o

H1T Java REAUBLIIERAE RS A — A1, iU S T B B s AR 0] Fig S SR I B
MR TARKII S ) = W R — A 5 Bl RS R 2 SHF Tava EIUNLITA 1217 IN Hdls K AL Y
W, SRR AT PTRER AR B TE 1o BRI, Java REAUNLAGHE S T4 5E 1 #
PR R AL T A BRI SGHR & 2630 e, Hrti il , $8 A S WU BBt AR 58 257 /9 (Not
Orthogonal, BIFfARRERN AR EE— Rl AR A TR A —LE AR T LLAE 2
SR I P RORE — AN SR (R SRR e i Ay mI e SR AR 2R 2R

R 2.201% 7 Java RAUBLITSCREAG 9005648, T8 I T s 8 281 I AR O S R 7 4°F
B opcode SIRIFRASBAMR TR T, LA LA BN BARK) AT RS o WERAER T R BT £
PRI P B S [R5 (AR s, D58 B R SUTLAS S0 IR Bt SR A TR U - Bl Load 48

SHEEE int BRI iload, (HEBHEF byte BRIFIFIZRIES .

O FEEE: PGB 256 4 FRHRIE T I .
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R, WK 2.2 PEK, KES MR HBA M byte. char Ml short, %
BATHEATIR 2 3 FF boolean KA, ST EGEIT IS byte Al short RAIHHE
W5 & (Sign-Extend) NAHM] int KA, # boolean Ml char KM T fiE

(Zero-Extend) NAHMNAT int KRMEI . 52K, 7E4H boolean, byte. short M
char KRB, BAFA M AN int REFRDHe A R . Kk, KZHo0T
boolean. byte. short M char KAKHHIHAE, Shr EASEAL AN int AUE iz
HHKM (Computational Type).

# 2.2 Java BHRINIES R SRFEIERE

opcode byte short int long float | doubl char referen

e ce

Tipush bipus sipus

h h
Tconst iconst lcons fcons dcons aconst
t t t
Tload iload lload | fload | dload aload
Tstore istore lstor fstor | dstor astore
e e e
Tinc iinc
Taload baloa saloa iaload laloa faloa daloa caloa aaload
d d d d d d

Tastore | basto sasto iastore | lasto fasto dasto casto aastore

re re re re re re

Tadd iadd ladd fadd dadd
Tsub isub lsub fsub dsub
Tmul imul Imul fmul dmul
Tdiv idiv 1div fdiv ddiv
Trem irem lrem frem drem
Tneg ineg 1lneg fneg dneg
Tshl ishl 1shl
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o 2 3 Jav

a HERIHLEE

Tshr ishr lshr

Tushr iushr lushr

Tand iand land

Tor ior lor

Txor ixor lxor

i2T i2b i2s i21 i2f i2d

12T 121 12f 12d

f2T f21 f21 f2d

dzT dzi dz1 dzf

Tcmp lcmp

Tcmpl fcmpl dcmpl

Tcmpg fcmpg | dempg

if Tcmp if icmp if acmp

OoP OP OP

Treturn ireturn | lretu fretu | dretu areturn
rn rn rn

£ Java BN, SCBrIRM Ea M2 MU R, Wk 2.3 s,

*® 2.3 Java BRIIESHEAT R HBIRRE

SERRREY BHRA R
boolean int A
byte int A
char int A
short int A
int int 3K
float Fleat A
reference reference oy Fa—
returnAddress returnAddress K
long long A
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double double A

AR M RAFR AT IRAE R Tava BIUHLIRS (1 pop Ml swap $74) &5 RAARA TG
(K1, ALK LR 52 B2 SRR 7 S IR, X8 RBAER 2.3 A T .

2.11.2 mEFFMEES

IR T TR AR (§ 2.6) KIRIFRARER (§2.6.1) FHgAEER k(]
g (§2.6.2):
Q KA B TR S5 iload 11load_<n>.1load.1lload_<n>.
fload. fload <n>. dload. dload <n>. aload. aload <n>
Q BB B A 2R IR R R IR 25 istore. istore_<n>.
lstore. lstore <n>. fstore. fstore <n>. dstore. dstore <n>. astore.
astore <n>
Q BRI REEEE RSB . bipush, sipush. 1dc. 1dc w. 1dc2 ws
aconst _null.iconst ml.iconst <i>.lconst <l>.fconst <f>.dconst <d>
Q ¥R RRNYIRTIMES: wide
Vi G P B 6 E (§2.11.5) KRS MIRIRES HHE SR AL A .
TR AR A il AT, AR R BRIE S SR (I iload <n>), XEEIRA L)
WS pr 2R T 4184 (Bl iload <n>, EfRET iload 0. iload 1. iload 2 Ml
iload 3 XJUEIRL). XJLAHRAMERAMHA —MRELMIET RS (Bl 1load) HIFFIK
T, KT RXAF TR RIR KU, SR BRI, AT EIATHERERUN BN, (HERAE
HAHGEAETHEE 1. BRIt A, ARTIRE XS A RE 558 42— 80 (B0 11oad_0 5
SMCGEAEECH 0 BT 11oad Fr A1 LSEA—30 . (AR5 2 M1 F-REFRIE T Ha 4 B S B e 50
LA, <i>RER int BEIE, <1>ME long B, <£>fLE float B, <d>fL#E double
M. fE#4F byte. char Ml short AN, W] int REER (§2.11.1),
KRR SRR, R (Tava REAMNUIIE) < L m i i .
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2.11.3 TEIES

HARIE L TR AR B B BT IRy 8 Ia 5, T 45 R EH A A IR AR T, AR
FIEEARA T LA hy WAl 0 R R AT IS S R R R B AT IS RS, R
FPRARIES, #M2MWH gava REAUNLKEC AN . Bl &7 B#SHF byte. short. char
boolean KM (§2.11.1) KHEAIRES, X TIXLEIHZE, LM TERME int KEKIREL.
B T U FEARAR A8 AR BRI A 25 B AT A, B AR 4

Q Jnik$E4: iadd. ladd. fadd. dadd
5% : isub. lsub. fsub. dsub
Peikdi4: imul. 1lmul. fmul. dmul
BRiLIE4: idiv. 1div. fdiv. ddiv
KRIES: irem. lrem. frem. drem
64 : ineg. lneg. fneg. dneg
fif¥84: ishl. ishr. iushr. lshl. lshr. lushr
AT 354 : ior. lor
fifi 5f54: iand. land
Al R4 ixor. lxor

JrihAr B $E4: iinc

o 0000000 0 00

Eb#i464: dempg. dempl. fempg. fempl. lemp
Java MEAUNLINTE AL SR THE (Java WE G R 10 55 Pt B8 T sn B e
(JSL3 §4.2.2, JSL3 §4.2.4) MiFE X,

Java RESUBLEAT B0 E B it vie th RS 00, (HRHE T e AL BRI Bl iy, U BRVESR
4 (idiv fll 1div) LARSRAHRA Girem Al 1rem) HBLERECN FI & SRR L F5, W
PR T IXFMESL, BRINLK S ArithmeitcException .

Java MEAUNLAEACERVF 800, UZ006AE TEEE 754 MVEHHITIEAT R BRI, a2l Java
JEFINLELR 5E A FF TEEE 754 g XWAEIEMT midH (Denormalized Floating-Point
Numbers, §2.3.2) flZZ N#i (Gradual Underflow). IXEERFHEKG & 153 SR 5 0 Ab
PR RAAF A 5 — 2L,

Java MEAUNLESKRAEVEAT IR MOBGS SIS, A IS 5145 A e N BTG U i E, AERSHA 14
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G B IR N A IR R s I B A ARSI, o SRAT PR AT R B X i — R, IR
WP AR A F W XA ABL RS TEEE 754 MU A ERIN S AR, BN ) S 5
AL (§2.8.1).

LEAETE S B K, Java ERINLE TEEE 754 frfEr i 24 AR (§2.8.1),
XA NG5 R 2 T BT, P A NG A R R B A e ) FE e AR
15 HARBUE B Pl £ — A, AR AN KT S B A7 KA oy Bk fl i AN 45 2R

Java REMNAEALBEE BGE 5N, AP HATFREEATIN S CX P UF 2 Tava KI5,
205 IEEE 754 MG RVE U AR, U MRAE = A di i, S AR5 mess
RARATR, WERBEA B 4 R B IR B0 € SCRTE, B % NaN (k&R . BT Nan
EAE B AR R R B, SRR M) NaN.

FEXS Long RAUEAEHEAT LLESIN,  REAULR AT AT 5 RO BB 5 3, e s BB AT LR i
(dempgs dempls fempgs fempl), MBRINLEKRA TEEE 754 M Ui e I TEfE 5 this

(Nonsignaling Comparisons) 7730

2.11.4 RBIIRIES

RS0 LUK R Tava MEMWLEUE B RLEEAT AN FLIG 4, X L8R e A — SR TSI
PR I 2 BT e A, alo FIORAREE Tava BRINLE AT A 45 h 8 4 E S8 A A7 AT 1) )
A(§2.11.1),

Java MEAUNLEHCCRE (R “HESR” BIREHA oW A EH5 %) UM
e b KA E . (Widening Numeric Conversions, /ISR i KT IR AL ) e A e )

O int28%%) long. float B double A

QO long KA%F| float. double HKAH!

O float KMF| double KA

AR (Narrowing Numeric Conversions) 88435 H: 1i2b. i2c. i2s. 121,
£2i, £21. d2i. d21 Ml d2f. USR] RES SR R EARIIES S . AR
B HAOd BR RS S BUUE Z R

FEK int BY long R ASALEE A BRI T (I, BBt REAL AU fA) B (1 25 35 R Jee IR Ar
N ANFATLAMA A, N T BRI, 1K ] R B A5 R S AT AN RN T AR
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T G R RS A EFR T,
FER—NF B AR AR AL T (T IR T int B Long AL —) WY, FHqs A
&S IR
QO WeREFEAE R NaN, REAH A RS int 50 Long AU O
Q AW, R REA LTSRS, P REEH] IEEE 754 IMEHALK (§2.8.1)
WOHE, ARAFHEEE v, IR e PIAG OL
& R T long HKAY, JF HIELHLRA Long RARIRTEE 2 W, Il Long
KIVHUE v
&€ WUR T int KA, JEHEMG R ine RAIOREEZ A, IHEHA int
RIVHUE v
Q
& QURBAREER v ER/N CRER NS/ GO LL S A TS RSO0, ek T 2K
RN, AR EE R4S R int B Long AT AR R I I/ N
& QURBAREER v EAOR CRUER SN R ERLL S OETC S RIE 0, okt T 2%
RN, AR EE A4S R int B Long AT AR R I K EE
M double KMH| float KAL) IEEE 754 HE X —2, il IEEE 754
W IR AR (§2.8.1) SARE DA LUEA float RAIRMET . WREHER
RIZEXHE RN TCVEE ] £loat RFEIRMITE, ¥R £loat FMMIEAE . I A e 4 A A0 i
KKTIEMEH £loat KFRMIIE, HRF float BRIIEFRTIT K, *T double KM NaN
TER e He 4 R £1oat KRN NaN fH.
JRUERRE A BB YL T R Y NDRS B2 2% RSO0, (HUE Java SBERUNLT BUE R R 7 (L e
KA AN T G P EUR AL BTN (AR 3 248 (Tava REAUBURTE) g L5,

THELE AL TEEE 754 o€ NPT R H AR 5 AR .

2.115 WROIESHHRIE

BRI AR R, (B Tava REAUNURSESLHIAIEZ K Q8 S5 T AR 775
(EEER

Q  GIEREHIIES: new
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BRI WFE4: newarray, anewarray, multianewarray

ViR B (static 7B, BEEMRONRARR) MSEHl B (AF static B BUE N
SEHASEED) [I¥§4: getfield. putfield. getstatic. putstatic

A T E B E AR F5 4 : baload. caload. saload. iaload. laload.
faload. daload. aaload

BN EAE BRI E A R TR P IHE 4 bastore. castore. sastore.
iastore. fastore. dastore. aastore

IHAHKERTES: arraylength

KA 2384 : instanceof. checkcast

2.11.6 HIEBHREERES

Java REMMLILHE T L8] T HRGRARE AL M2, B45: pop. pop2. dup. dup2.

dup x1. dup2 x1. dup x2. dup2 x2 1 swap.

2.11.7 ITHEEFRIES

PR TR LW DAL Java BEIMNLA AT EUE AR E f8 2 AR E B IR T —
FARL BT . IR IRS A

Q

a

Q

%My ifegiifltifle ifne.ifgt.ifge.ifnull.ifnonnull.if icmpeq.
if icmpne. if icmplt, if icmpgt. if icmple. if icmpge. if acmpeqg i
if acmpneo

HEZM: tableswitch. lookupswitch

T3 goto. goto w. jsr. jsr w. ret

4 Java BUNLTE LIRS EH AT int M1 reference M40 3 LU ERAE,
T A LB AR R AN SR 2 null, WA ETTIES RSN null H (§2.4).
boolean M, byte BM . char FMA short M I HLEHRAE, #M int 28

R ELAHE 2ok 5e i, 16T long 8. float FAIAI double ZEAYH)4AF 40 S LA HAE, )
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Java FERHLIRTE o2 % Java REPUNLE R

SEPATHN R LR IZ HIR 4 (§2.11.3), BHEIFASIREl—AEIGE B ERAEL R, b
JE AT int FBMIZAT 2 S LU IR OR S8 AN 70 SCBk e o 20 Rh ISR B B R AR e e A
N int RBMTHESEAE, FT int KM ELNE, Java BN 7AW F M int
R 5N SR -

FITAT int FMFIRAED SRR AR 2 REAT A AT 155 1 ELB R AT

2.11.8 FiEIEAMIREES

PAUR DY 26452 F T 5 0m A -

invokevirtual 84T RIS %, PG FRARBBAT /IR R I75)
IR, EWIE Java i E P W50 IR T

invokeinterface fR M T N ik, ER{EB TR — AN T XA 1 5
X5, HRHE S I TEAT I A .

invokespecial f&4 M T — 2L SR PR AL PR 291 705, G SEBIRIaG L TTE (8
2.9). FAHTTEMAR T .

invokestatic fRA M TMRI L (static J7i),

T 75 V20 B4 2 W@ A I (B R 2R Y X 231, B4 ireturn CHIR[EME boolean.
byte. char. short Ml int KB{ffJ). lreturn. freturn. dreturn fl areturn, 7

HMEH —% return FR MUY void BIT5 1%k SEBIWIAATT 12 RAMIEL LRI RAIIA A T A8 ]

2.11.9 WHFE

FERE P A 5 (Rt athrow FRASEHL, R 7RG IL, AT M 10 H 2 AE R

b Java MERIHLIE AL 2 52 HCIR DN i REAUBL A sl

2.11.10 [E&

Java REFNLAT LLSCREIHEG RS NUE NI —BAR 2 I L, IX PR )0 g 2 A
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JEFE (Monitor) HRIZHFH.
TRERIFA R, BTGl 7 i e kbl i, e S 7 i AR B €8
2.11.8) 2. EARMLAT LA VA St 1 )57 3R 454 (method _info Structure, §4.6)
T ACC_SYNCHRONIZED Vj ARG X 7 — M ITik R R TE. Borkny, R4
Kr &7 ACC_SYNCHRONIZED Vi bR e s, WERBE T, #ATERBRRK a8,
NG FHAATITE, BJE P78 (TR 1EH 58 B 2 AR IE R 58 B0 RS L. 7277 30T ]
0], PATLFEREA TR, SO Ze R 02 AR A 1) — N o SR— )P D VA AT 1 4t
TS, A TTE NG A ER L R, S IXA RGBT R (R R £ S i B 8 ) 25 T v
AN B BRI
5 —BAR AT HNE T &t Java W5 H M) synchronized YR E RN, Java BRI
R4 % monitorenter Al monitorexit M£IE4 KR FF synchronized KEFHITE X,
IEffSEIL synchronized K E T E AR S Java BIINIH A UMEH: (TS0 §3.14
TR AR .
SiHMBE (Structured Locking) s REfEJ7 M I 16— AN R AR L 0 g i T 1) A A
HEANMIUCEL TS IE . RN VA BAE T $2 284 Java RERIFLIAT ARG #0 AL SE A sie . B
Java MEANLAVF (HAGRGIZESRD) it LLT # 4MUNR BRAE S5 A BUE . R T AR — 4 2R
e, MARE —AETRIIE:
1. TEFEHATIRAE R M R EL IS T DR COFRIER AR IER 5280 R
JBUEFE M I IRBUR S .

2. HIOTEIAE R, ATATIN ZIEAN 2 IR RS T RRBCERE M R CEEL T R R M IR
LI

TR, TERI VR I B S5 RURE RO R 10 I R e D A e 1 vk i S R A

2.12 XK

Java RN ARG F Java REFEMSEHI MR 1030F, O — S8 R
B Java REAUMLAISCRF IR AR AT SE B o
A RER 2 Java REAUNURR SRR ISR AT -

Q &8, BU7E java.lang.reflect WIS IEH java. lang.Class K
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FRNE LR BRI G, B Wi 5 W) T2 java. lang.ClassLoader 2K
FERHE LR RER R IR, b — U & T I A

Q %4, B java.security W HH N java. lang. SecurityManager 554
(EEN

QO X4/, ®W java.lang.Thread %

Q 99511, =4E java. lang. ref P&

TA2E LR AR AU RIS R IR 2R, QX LR AN D RE I AN R

O T AR, WREE A T IR, BB gava 6 IR AT DRI AREL Y

= K

H/hvo

2.13 A F/®I, B

Bk, ABRRHL T Java RRAUNUNATIEFSME: Class SRR 75154
A XN SR BAE RGN Tava RN, SCIUAGZ B DG, ARSI 7T fE
HIREACEN A BOERE RS TJava VG SB[ HAN 2 AT KT B M2 1 KA 2R
SR 1 Tl P

Bl AAT B S AT SEBLL T8 1 73 SRR AR AT L B, Java MEAIWLSCBLL R RENS 152K
Class AFIFRTSCBLE A P Java BIUHUIGIITE L. 5 (TJava BMPURE) —A
AR TR - S R R A A A A AR BRI AT g AR, S BLE AE A NVE LR R AR S B A R A2
SO i SE Al AT, I HARMER R IR . SLVEAL)S Class SCHHIOR T ABIE MR, JF
HASEAEIL A (0 SCREAS B ORFF IS SEDLE At m] LA PEAEAT Jy 3025 SEBLX LT 3, ERUNLE & Qi
AP Class SCAFSEA RS H O, NENE AN 1 B S VSRR i) — B el ®,

SELAE AT AT AR 4 MoK AL Tava REAUBLERAS B PR RE S SEAR A Y AA S FE BE SE A (X m]
Bt EHEMAlR R T Tava REAUNLSEBLI HARANSRTE 2t 4, REAUBLSE BN 7 3 2
DENETE

O XL ADIEE LA B SS (Debuggers). PEAEMAMAY (Profilers) FIRPHHACHSZE s
(Just-In-Time Code Generator) ZE#SAIRETF L) —LLEH PN N2 “BMHUGH” MICHK. Ooracle
5304t gava MRS LA T RARBER — R IF R IXHE Tava RN H M@ A D, 41868 1T LLERANT
A rE .
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QR Tava REAUBUACHD £ IN 3 B pAT I B8 B 0 b — PR UMLK 45 -2k
QRIS Tava REAUBUACHDFEAN BN BHAT IR 88128 oA AL cpu AR 48 AT I
WFR Just-In-Time AAGAREL o1 T AR A O
AE 1 52 SCH R AUAURT H AR SRS AN 206 BEAUBLSE B I B R AR 22 I BRI, Java K
AN R BT T AR VEA AR 2 AN RSB, I HL A Tl S Bl AR OREF A (1 [ I 3 SEAS R (135
(K1 AR AR R T 5
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Java FERHLIRTE 553 % JAVA JBPUNLGE P

% 3E A IAVA ERIWEF

Java BRNLEN T XHF Java IS MBI, oracle [ IDK AAGHHT W2 — ¥4 &
¥ gava WA K Java RIUNLITR MRS, 75— 2 H T Java BINLKIZAT IR
o BRARRPEA L AT Java BANLYMAI AR, W IERTT RN GORBURAT AL, FRABAT B
THUR Tava BINLAH .

TR R IR R BNt LRI Java BAWLINE 2 S RE € cpU
A AEIRI R AS . BRI AR 2 A% (Just-In-Time/JIT Code Generator) MljE—FifE
Class UMY Tava AN NS, BRSPS AR B IR 2 g eds . (AL
AFE PR IR G AR AN TR AR A Ry i, Ry RBIMEH Tava 595 10U S
PR Java REAUNLIR 2 SE M0 B4 -

3.1 wfayA%=Ni5ER

AT AT K7 SR SR Java BN ARSI & (Annotated Listings),
Hrp, Java BRINLAMEMSIL L H oracle 01.0.2 AN TDK (1 javac i ik as 4 K.
Java NS EH] oracle B javap THITERMARERR “BAPUCSTES (Virtual
Machine Assembly Language)” #A KiK. SHTLLHATM javap A X EHEEL O
BT

A R B I I AR, AR BRI RS e TR A ik A R

<index> <opcode> [<operandl> [<operand2>...]] [<comment>]

<index>J& code [ ] AP A MHRAETS IR 5], IEALIK code [ B ML AF itk T VAN
Java BN T I code JETET Y code [144 (§4.7.3). WATLLA N <index> AR T
TNERIGAE I -5 % 5 . <opcode> WHRL IHRAERSMBICAT 5, <operandN>Z a2 INHRIELL,
—HARA LAY 0 BEAERIER. <comment > AT RIMITELIERE, B

8 bipush 100 // Push int constant 100

TERE PRI Ir 1 Javap AN, BRI AEH T THRM. 854RLZH<index>

A LIE TS84 (Control Transfer Instruction) MIBkEHAER. 20 goto 8 1R
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DIORBE R RGN 8 IR RARSHAT . TENERIIE, Java REANLIEHIFRS T4 1 52 br
VEBUZAE TR 2 BRI AR S TP RS &, (HIX SR Bt Javap TH (MLAHEARTR)
WD F IR S NPT 3 107 O

FERF AT, AERZRIBATIN R R R SR AT, 20 (470 TPk, EIRLJRIERH,
DA RN RA L,

10 1dc #1 // Push float constant 100.0

gl

9 invokevirtual #4 // Method Example.addTwo (II)I

ARTEN T EH PR IR REAUB U G B R, BATTRE 20— Lo A o RS 1 401 il AL

32 BE. ENTEHEAMITHILEHE"

Java ERWUEG R T Java RESALBE TR B8 i) — e @ FHER . AR —AM1 13
15 v LU BV 21X PE, onplan s
spin () & MRERI L, BT T 100 IR

void spin() {
int 1i;
for (i = 0; 1 < 100; i++) {

; // Loop body is empty

}
i PF S AR 0

Method void spin ()
0 iconst 0 // Push int constant 0
istore 1 // Store into local variable 1 (i=0)

goto 8 // First time through don’t increment

iload 1 // Push local variable 1 (i)
bipush 100 // Push int constant 100

1

2

5 iinc 1 1 // Increment local variable 1 by 1 (i++)

8

9

11 if icmplt 5 // Compare and loop if less than (i < 100)

O FHI: B4 (Control Constructs) EIFHHIFEFHATIBAITEA)A. B0 for. while Z5FIR.
S
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14 return // Return void when done

Java REANUZIE T RS BT, 8RR 2 BRI 2 M BT E B 1 Al A
BAEEL B G R N RAE RO b . B — A7k, H QI AN, IR AR N7 T
i RHRAE RN R AR R R (B 82,6 “Hei™). MALFALISATIRERNZ], #Waaay
FA AN R T VA R T 1 A (R, SR AT T 5 TR P R KR A E R, (B AT 24
AUGRNE R (e R e[S

Java REFMLIE LA A FR 7RG R X T AN R (AR B A, T4 2 MR A 2
o fE spin () ik, HAEX int BRSNS R LI, TR (56 288 B 54 ok
ITHAENI4E4 (iconst 0. istore 1. iinc. iload 1. if icmplt) #F/E4MXF int A,

spin () JEH, 0 A1 100 PEANHE R AEH] T P 4 AR R FE A SRAE S X1 T 0 RN T
iconst 0 #8%, BJET iconst <i>#E& . MXIT 100 KM bipush 84, EX&IEAS SR
ERALHE/ES (Immediate Operand) “HEANFIERAEHHLH .

Java REAUHLZE 3 A B i o U A & LS B AR 5, B g% iconst_<i> H 1 FRIT int
HE -1, 0. 1. 2. 3. 4. 5. iconst 0 F®/RHE int B O (R ANERAEEAR, XHf, iconst 0
ANTTEEL T TR ANARBRAE AT LRV R e, IR S T 4R AE B B Ui AT (Decode)
R FEABIT, 48 0 IRABRAEERIZ MR RI$E 2 1 iconst_0 BUA bipush 0 WMEESKHKIE
a2, {82 spin () gAY 2 IR I 1 AN R RE o ] SRS R SO L T R 7ESF
DCAGER I FE B8 22 0 IR 1) TSR BRI AR AT 1A S5 A B0 DRI A T S Qs A Tk 2 19 I AR B 7
SRR T

spin () JVET, int AU i BORAEAER SO0 1 MRS T®, O K Java BN
D BAF RS RV T AT AR, AR BRI R AL, FTLAE Java REAUNLI C 4
PEARRS T, 75 R A S A R A O MR R 4R AR AN, AR AL, IX SRR ARk
WSCFF . spin () A DN REAZ RS D istore 1 Ml iload 1 R 58H, KM%

B H IR TR T — AR AR AT . istore 1 fRAMEADE MBRIEBUR Pt —
A int BIME, FHRAAEE —ANRHRERT, iload 1 FRAMEARHGE — AR RN R
(0P

COPEETE: (ERRR VD LR ERBETE SR R, 1A TERRAE SO T 0 BRAE BORR A SL AR AL (A A SR
B E RO,
YR EE TR, RIASRIGg S 0 TR, .
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GATAE ] CBLRE DD Ja A g B I JT KB B g » JUHOEXT T 1oad Ml store 7%,
G 1 S IO T R B DR AT REZ IR T ] R A e, XK S A A RS B v, ST I AE CAT
Fei e B b,

LR} e A A AT R AE Java BN ATRFHISZRF . 1inc S84 HIEAE R
AR RN B AN T PR S RS R B spin () AT Linc $54, EMERIER S
AR CR—MREED MERN 1 CGE RSO, iinc FRE & SCHURA 45 o

spin () IR X LESR 2 58 1k

5 iinc 1 1 // Increment local 1 by 1 (i++)

8 iload 1 // Push local variable 1 (i)

9 bipush 100 // Push int constant 100

11 if icmplt 5 // Compare and loop if less than (i < 100)

bipush ff&HF int B 100 ABAELAL, )5 if_icmplt #5H 100 WEAFLH
A 1 BEATLER, WeRW AL (B L (AN T 100D, KRB RIRG10 5 TR 4REEAT

T

AR IS, W, BARHAT if_icmplt BT 4484, Bl return #f4

WRAE spin () Bl FBFIHIER AR A THE int 288, AR b Za AL, B
1F spin Bl FH 1 double BUIAR int, M.

void dspin () {

}

double 1i;
for (1 = 0.0; i < 100.0; 1i++) {
; // Loop body is empty

CTEIEEACTY I

Method void dspin ()

0

o J o o N

9

dconst 0 // Push double constant 0.0

dstore 1 // Store into local variables 1 and 2

goto 9 // First time through don’t increment
dload 1 // Push local variables 1 and 2

dconst 1 // Push double constant 1.0

dadd // Add; there is no dinc instruction

dstore 1 // Store result in local variables 1 and 2
dload 1 // Push local variables 1 and 2

10 1dc2 w #4 // Push double constant 100.0
13 dempg // There is no if dcmplt instruction
14 iflt 5 // Compare and loop if less than (i < 100.0)
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17 return // Return void when done
BAFEHR SRR 154 T KA X double RAUENTES T o (1de2_w ARG FEA T 1THELLIN
).
B SCHE 2 double SRR F AN SR AR S (2 8], {ELE U REEL I A A Ja) #8272 ] o
RN ANAT VI CEFPELUNT Long R —FF). U NIiflF #/~ T double KA
EAIDT ]«

double doublelocals (double dl, double d2) {
return dl + d2;

}
G 1 Je AR G R

Method double doublelocals (double, double)

0 dload 1 // First argument in local variables 1 and 2
1 dload 3 // Second argument in local variables 3 and 4
2 dadd

3 dreturn

VER B R AR s R A T %R AR Bk A7 i doubleLocals () VLT double fH, X
X JR) EIS AR AN BER 23 TTREAT A A

Java REFNLHY, BRAERGICEED 1 AN, AR B85 AR WAHR Bk . (HE R
Java RENLIESLDARFF —MEMIEER CMT 256 4%, 1 PR RIITERD . 1E 4 21,
Java NI B EAEAR — LR B P Bl RIS Re . il i, JRARREAR 24
54T (Not Completely Orthogonal) SCHF—FhRMN (BUE 2.2 “TJava BEHIHL
TR BT SRR R .

IR, 7 spin () TVER for MBI, X T int BUAEMFIMITAGE—H 1f icmplt
R4S (B, 1F Java BRWUIESEAT, X1 double KBMME M BATIXFENITES . FTLL,
7E dspin () 774, T double RAMMH MHERAE R L ITE dempg FEA RS 1£1t F8AK
ST o

Java REFUNLSCHF T, % int SRS REE KORHE 20 4  DLUEH AT o IXAE— e R LR I8
BT Java MEINLERAEBHA RS2 R ISEIRCR . MRMAHEE T KZHRFHEH int
TR IAT I EARAE IR R o Tava BN H AR KB HHARAE N SR>, 1E Java i
NI S %EH, #H N byte, char Al short RMAFEN] store. load fil add 25164 . =4,

H short RARSZIL spin () HHIEIRI :
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void sspin() {
short i;
for (1 = 0; 1 < 100; 1i++) {

; // Loop body is empty

}

Java MEANL PRI 20 HA T 22 200 int RN BIRE A int BAHATHAE. 104
short RAUEHAN int KABUER, FTLMRIUE short KRAUHEAE G R —T 1 int KANIRE
WHZ A, B sspin () g EEEAUS LT

Method void sspin ()
0 iconst 0
istore 1
goto 10
iload 1 // The short is treated as though an int
iconst 1
iadd

i2s // Truncate int to short

o J o o N

9 istore 1

10 iload 1

11 bipush 100
13 if icmplt 5

16 return

15 Java BEANLT, B2 4 byte. char Fl short KM ELEARAE 1S F T HE R 16 1) 85
AR PR KSR B A 2 PE IR Pl E Sh e 8l int R (byte Al short T 59 i
Hint KB, char B RN int KAD . KIXT byte. char Ml short KM WL
A int BFR25AE. ME—HOMNAO SR ENTREEY R 4 7

Java MEAUNLATT Long AV A (float Ml double) 4 TSR AE M0 s, Wl int
BGPTSR RAE, AR T R R 80 2, A RAE A Y int SR HA AR RE
IIFESH

3.3 EAREE

Java REFNLIE H 3 TR AHOREATHARIZSE. QT iinc 15496151, & BHEX AR it
1T BB, BN IR align2grain () 55, ERERDERE int (X555 2 (fE 2 mIK:
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int align2grain(int i, int grain) {

}

return ((i + grain-1) & ~(grain-1));

RIS SAL I B3OS N ERAE RO 3 1 10, S8 545 R [P A Bk b o E N s 5
f, FEZH (Arithmetic Subcomputations) MIZ5HR AT LA I ERAESUEH . B
~ (grain-1) IS BIXAEAE T

5
6
-
8
9

iload_2 // Push grain

iconst 1 // Push int constant 1
isub // Subtract; push result
iconst ml // Push int constant -1
ixor // Do XOR; push result

56, grain-1 WIS REHE 2 AN B AN RIS int 20l 1 IHERH. S 5EHT
BAEBNERA R 5 0, RS EN R, e ARSI b o X A A L
TEBINEARIGS ixor BHMLER (Kh~x == -17x). FBHh, ixor IHAMLI L kWK
PB4 iand #2 MI3RAEEAE I .

BN TTIE R AR G R -

Method int align2grain (int, int)

0

o 1 o U bsd W N =

9

iload 1
iload 2
iadd
iconst 1
isub
iload 2
iconst 1
isub
iconst ml

ixor

10 iand

11 ireturn

3.4 I[EEBITHEE]

REHE R &, DS FRAE, #Em i i R M A7 i st g T vy i o X581
MRG0 § 3.8 Hishit. 2680 int. long. float M double (K%, LL& KR String
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S 5 R EEAR (5 0K 1de 1de w Al 1dc2 w #4528,

ldc Ml 1dc_w 82 M TV Mg T il pxt %, A3 string S, HAWHE double
Ml long BN, M HMEIZAT R BRI E H S 28 (2T 256 4, 1 MFERRERRMN
TEHD, FHEAMAA 1de_w #8ABUR 1de FRAK VT I H . 1de2_w 542 TUiRKAN double
H long MIIEAT I H ST, XAFRSBAIERRIIMRA (RIEA 1dc2 F84).

TR, 03 byte. char. short Ml int, MWIFTH § 3.2 WA, Hamixa e
2, ffl bipush. sipush fil iconst <i>¥RABATV . F-LU3F mi i Al v] Dhgw et Cns,
[ fconst_<f>Ml dconst <d>FRA AT .

I DA B, PR A EEAREE R T o R IE A T RX LR T R

void useManyNumeric () |
int 1 = 100;
int j = 1000000;
long 11 = 1;
long 12 = Oxffffffff;
double d = 2.2;
...do some calculations...

}
EIEEACTY Y

Method void useManyNumeric ()

0 bipush 100 // Push a small int with bipush

2 istore 1

3 1dc #1 // Push int constant 1000000; a larger int

// value uses ldc

5 istore 2

6 lconst 1 // A tiny long value uses short, fast lconst 1
7 lstore 3

8 1ldc2 w #6 // Push long Oxffffffff (that is, an int -1); any
// long constant value can be pushed using 1ldc2 w

11 lstore 5

13 1dc2 w #8 // Push double constant 2.200000; uncommon
// double values are also pushed using ldc2 w

16 dstore 7

.do those calculations...
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3.5 B ZRVEHIGEHRG]

15§ 3.2 /NATH IR T — Lo G54 2 AT Gm PR 1) o 78 Tava T8 5 HIEA 1R 22 oA i s il 45 44
(if-then-else. do. while. break PLK continue) AR M4, AMEHRAE §
3.10 “Hif switch A7, § 3,12 “PUHH AW AL H 7 M §3.13 “4iiF finally ifH)
P AT LT switch AU, SHR finally WAIHAOGH PR

N HEXAM T SET while IR RIZIERIN, Java MEIML MR Eodl 10340 i AL AN R
AT TER), WO R, Java BN int RAEHE AL SR Bk 563 .

void whileInt () {

int 1 = 0;
while (i < 100) {
it++;
}
}
I 1E S AR A T

Method void whileInt ()
iconst 0

istore 1

iinc 1 1

iload 1

bipush 100
11 if icmplt 5

14 return

0
1
2 goto 8
5
8
9

FEH while iBRJIMAMAIET (B if icmplt FRASEHD 78 Java MM BEARAS K1
PR RES, IXAN § 3.2 W spin () JVAMIAAFRIWALE 2. A TR RIRES . AEIRA4s
FI AT 2 AR TE 21— 4% goto TR smIBkE BILEMRIR 128 — DB A AT AT o JRFF IR 5%
PERIBT R, AN SAEBEATEAE, HABBANAFR @A SHAT T AL while JHIAEH AL
FEHIEARMA S PARAT I Stz QAR IR SAAE L6 BRI . 8 FRMEIAEAT, h
TR BRA B TARAR KRR, XA 2 TAEPATIR MR 548 T — %% Java REAUNLIR
Ao WA AT H BT R AR TR AA R O, ISR il 06 204 R AN I — 4% goto Fa4 1]
TG A5 SR B (Bl TS

SIS B A B R P AR T AR 7 3 3, SR AR AN ) B SR IR A AN ] 1
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TR RVT M o R AME DA E g PR BOR AR, ROV T RERR L 1) Java BINLIESRKE
I)I_[IJ’ %ﬁﬂ:

void whileDouble () {
double i = 0.0;
while (i < 100.1) {
i++;

}
G 1E A CAS A T

Method void whileDouble ()

dconst 0

dstore 1

goto 9

dload 1

dconst 1

dadd

dstore 1

9 dload 1

10 1dc2 w #4 // Push double constant 100.1
13 dcmpg // To do the compare and branch we have to use...
14 iflt 5 // ...two instructions

O J o o NP O

17 return

BEANEF S R BOE AT P 4 LLBER 4 X T float KU fempl Al fempg $54, % double
& dempl #l dempg 74 IXLEHRATE SUARML, AUNTEXFF NaN ARSI AT T X ). NaN /2 JofF I,
FrLn A Herh —AMEAEEC) NaN, WFTE VR s B HLR R AR RILY . eI A LI R R A T
B NaN HIMT R, S Rt H o IRAE AN R IR R E R AR IR PEAN R IR LEAR AR 4, -

int lessThanlO0O0 (double d) {
if (d < 100.0) {
return 1;
} else {

return -1;

}

CTEIEEACTY I

O PEHVE: EEE, “REM (Comparisons Fail)” MUEIELEHEAIRIM] “fail CHF fempl H-1,
M fempg A 1) M4 RIS, MALIE RS . 7 Java BRWIELSES, FTA AR IER S AT
HRH.
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Method int lessThanl00 (double)

0 dload 1

1 1dc2 w #4 // Push double constant 100.0

4 dcmpg // Push 1 if d is NaN or d > 100.0;
// push 0 if d == 100.0

5 ifge 10 // Branch on 0 or 1

8 iconst 1

9 ireturn

10 iconst ml

11 ireturn

Wk d A2 NaN JFH/NF 100.0, dempg $84K int fH-1 ISABRAEEG, ifge #RAMA
ST WIER d KT 100.0 B JE NaN, dempg #5404 int (8 1 IEABAEEGE, ifge 4K
PAT. WH 4T 100.0, dempg FRAHF int 6 0 IRANIRIEEL, ifge FRAWGIIT,

IR LR AN, dempl $RA AT LA BIAH R FBOR, .

int greaterThanl00 (double d) {
if (d > 100.0) {
return 1;
} else {

return -1;

}
CTEIEEACTY I

Method int greaterThanl00 (double)

0 dload 1

1 1dc2 w #4 // Push double constant 100.0

4 dcmpl // Push -1 if d is Nan or d < 100.0;
// push 0 if d == 100.0

5 ifle 10 // Branch on 0 or -1

8 iconst 1

9 ireturn

10 iconst ml

11 ireturn

PRI Tk, BRRAHSE d BT NaN E M- FEAI BRI, dempl $52 #0254
BN —A int BUE, HREFIEAN ifle FEOMDSL. WEREA dempl Al dempg 154, A4
XEFSEGIR I, R AN A NaN i fCE 2 40P
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3.6 EWSH

WAL T 0 NSHE AW T, WA ETH WS 1 R 20 e B0 OX e 250, e
BRAE R LS 1 AZRH n DNRHAAEZ R, .
int addTwo (int i, int 3j) {

return 1 + j;

}
G 1 Je AR G R

Method int addTwo (int, int)
0 iload 1 // Push value of local variable 1 (i)

1 iload 2 // Push value of local variable 2 (J)

2 iadd // Add; leave int result on operand stack

3 ireturn // Return int result

F ML, ST kAT EA g A B S LB S HAPE RS 0 AR E . 7 Java S T HH
SE AT LA this SRBET RV )

K (static) HEATFEALIGEIGIGIH, PrLlEMIATEMAE 0 NREERRIE this
KEEF . MR addTwo () KTV, AR ZEORN Z R 7 BAH L s A AN ] -

static int addTwoStatic (int i, int 3j) {
return 1 + j;

}
i PF S AR 0

Method int addTwoStatic (int, int)

0 iload 0

1 iload 1

2 iadd

3 ireturn

PBARIEME— X B2, 58 T ERAE SRR AR R, BT 0 BRERAE R I 4G
MmAZ 1.

3.7 AR AR

X T S B 53R A AR A T IR SRS BEAT 73 IR A F4E C++ R BT BN jE 7357
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XHEIEEIT A invokevirtual #84%EH, #4% invokevirtual R H —NERR
SIS HL, AT I MR A IO HEA AR S 5T, IXANRF S 51 T LA R T A
XFGISEBL TR R 2R JNEARRRT R RF (§4.3.3). FHIEAMIFHE LT —1
S5 771k add12and13 () KA ETIRIK addTwo () 7%, 41 F:

int addl2andl3 () {
return addTwo (12, 13);
}

CTEIEEACEY Y

Method int addl2andl3 ()

0 aload 0 // Push local variable O (this)

1 bipush 12 // Push int constant 12

3 bipush 13 // Push int constant 13

5 invokevirtual #4 // Method Example.addtwo (II)I

8 ireturn // Return int on top of operand stack; it is the int
result of addTwo ()

JRER A RE RS — DR s B B S 51 “this” IRABIBRAEE T . (L8B4 TEK
S8, int fH 12 M 13 RS AR 4IHH addTwo () J7VER, Java REAUNLE Gl — AN B KAk,
feid4 addTwo () JVERIZ BUE B WU 1Y R AR S AT A6 E . B this RIPIMEILLR K
addTwo () JVEMIZH 12 Al 13 BN addTwo () FEERWIINES 00 1. 2 NEiAs &,

Jh, % addTwo () JVEPATE M JiEIRIAIN,  int B[R [FME 4 N D5 1208 A 2 (R
FIEAERR, B add12and13 () TPk ARG . XFE addTwo () 771 3R B i 0 e £
M add12and13 () JARACRS af AL ZIAE ] 2035

add12and13 () FIERRIFRLFE H add12and13 () AT H ireturn #5458, BT A
K1 addTwo () J5 iR IEIH int EHIEN S FTEAE LRI ireturn $8-R &1 2 AT A £tk
AR TIE (A& addTwo () FIREIED AT add12and13 () ik RERIEE . K58k
AP0 T — 4 Fa 2 Gk ERAT, FRETR T 2 AR MU B B M TR . Java ERILG
ANFEEHERR CBFEEFEYIN void, BWHIRBHERTE KERIBMERE TR RTERBIE S, %
AN]R8 S 1 1) D5 92843 0 — 2L 3R B4Rz [

invokevirtual fRAHAEE (FE IR BT s T IR RG 44D ANt Class LBl TT
EIRS MM R HiiFaIFAT 2 T Class SEIMWN AR, &R &2 EIRENR S 5 HDF
TRAF T ISATIN H SR ), X SIEAT I 8 It UK S AR AT I e e it F ik ) SE B itk . Java
FERNIR At HoAh FR A 1E Vi ) Class SEBIE R AR R ¥ 77 2K
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R LA, AT SERI 7% addTwo () B K (static) J7ikmIih, gmidiidafng
WA,

int addl2andl3 () {

return addTwoStatic (12, 13);
}

GRS A T 55— Java BRIFLH$E S invokestatic:

Method int addl2andl3()
0 bipush 12
bipush 13

invokestatic #3 // Method Example.addTwoStatic (II)I

2
4
7 ireturn

RTINS T7 0 i1 P R G PR ACRE AR DAL, P 1 X AU A S48 5 2 o ) P o A 3

this ZEMETVENAM . PrUAENMINERRHAZARRSY, P95k o GE—) MEHEES

A (W §3.6 “BINSHE™). invokestatic fRLHTHHIZRTTIL,

invokespecial fR&H T MAH LB WML (083,88 “MIHZELH), ethnl LA

KA AR VLR Tk B R 1+ 1 Near fl Far AR
class Near {
int it;
public int getItNear () {

return getIt();
}

private int getIt () {

return it;

class Far extends Near {

int getItFar() {

return super.getItNear();

}

WHZE Near 775 getItNear () CHHARAE TR Hd1EN:

Method int getItNear ()
0 aload O

1 invokespecial #5 // Method Near.getIt()I
4 ireturn
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WHZE Far 7L getItFar () GRS #IFN:

Method int getItFar ()
0 aload O
1 invokespecial #4 // Method Near.getItNear ()I

4 ireturn

HER, T invokespecial FE MM VLT 2 this fEN A28, RAFAE
AN REA R

DR G AR B P A Tk, I FEIXAN TVE R AT, HR AT rh 8 T U5k b S 5
[IZEAY o G A 71 J7 0 I AN S AL RS B ) SR A e i [, DL 7 R LK S ) IS N R A R
HABATRA 3, i el — N ITR I E N S 85 BN B E R, T7VES B
FEERBEIX AN KT B 2 TG A KR i/ invokevirtual FR4AN, e MIX 445451
FIATT, XARIRFRAE T INES AR ME G R YEN TN (§5.4.3.3) KM
WRAGHTRE, — AT java.lang. invoke.MethodHandle [ invoke () Bi#
invokeExact () JJVAM invokevirtual Rl —MNIIVERMIRSRT, XA TIVERMIBRFTFT G5

VRN, JF HAERRE AT i 1SR AU RO 2 AT o

3.8 LA

Java REMHESLHIEL TJava UL new $52 01 . ZRIEREIN, £ Java RINUZ M,
I AR A AN IR PRI LA <dnd o> 24 (A I B SXANRRIR I 4% 5 10 5 5 AR R A S 491
HIEAL T (§2.9)0 —ARATUA Z MG, It e f 2 sepilwianie k. —H
TP B, ARSI S P SLBIAR BE, B T AEA B € SR LA SR BT e LI, #0Hs
PR T BN, #2545, B RN SEBIRIA R 2 R o B N 7ty -

Object create() {
return new Object () ;

}
IEIEEACTY Y

Method java.lang.Object create()
0 new #1 // Class java.lang.Object
3 dup
4 invokespecial #4 // Method java.lang.Object.<init>()V
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7 areturn
LESEAG R TR A, 28524 (FEN reference 28D 53850 B BUE ST %A AKX A1,
reference RMWAE HARKMEHN Java BRNLIFES, E:

int i; // An instance variable
MyObj example () {
MyObj o = new MyObj () ;

return silly (o) ;

MyObj silly (MyObj o) {
if (o != null) {
return o;
} else {

return o;

}
TEIEEACTY Y

Method MyObj example ()

0 new #2 // Class MyObj

3 dup

4 invokespecial #5 // Method MyObj.<init>()V
7 astore 1

8 aload O

9 aload 1

10 invokevirtual #4

// Method Example.silly (LMyObj;)LMyOb7;

13 areturn

Method MyObj silly (MyObj)
0 aload 1
1 ifnull 6
4 aload 1
5 areturn
6 aload 1
7

areturn
RSB FB IR B getfield Ml putfield IH4HHTUIM, ik 12—
int BURSelAE R, H 54 getIt () M setIt () MEXMF:

void setIt (int value) {

i = value;
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}
int getIt() {
return 1i;

}
CTEIEEACTY N

Method void setIt (int)

0 aload O

1 iload 1

2 putfield #4 // Field Example.i I
5 return

Method int getIt ()

0 aload O

1 getfield #4 // Field Example.i I

4 ireturn

TR 2 EAEEL, 10 /2& putfield. getfield fRAMEAERL ( LifiplFrhiatT
IR R G #4) HRIFARRSIGI P LA B Sk NIRRT BUERAT S5, RAFAEIE
AT o X EIEATIN W BRI AE AR AT O 5 IR B S - B

3.9 #4H

£ Java REMNLH, BB GokE R B4 h LT IR ERAENRIE. newarray
TR M T G U F R D B BRI A B4l . 8

void createBuffer () {
int buffer([];
int bufsz = 100;
int value = 12;
buffer = new int[bufsz];
buffer[10] = value;
value = buffer[1l1l];

}

i PF S AR N

Method void createBuffer ()

0 bipush 100 // Push int constant 100 (bufsz)
2 istore 2 // Store bufsz in local variable 2
3 bipush 12 // Push int constant 12 (value)
5

istore 3 // Store value in local variable 3
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6 iload 2 // Push bufsz...

7 newarray int // ...and create new array of int of that length

9 astore 1 // Store new array in buffer

10
11
13
14
15
16
18
19
20

aload 1 // Push buffer

bipush 10 // Push int constant 10
iload 3 // Push value

iastore // Store value at buffer[1l0]
aload 1 // Push buffer

bipush 11 // Push int constant 11
iaload // Push value at buffer[1l1l]...
istore 3 // ...and store it in value

return

anewarray R H TR TG E N 51 R —4e 44l . e

void createThreadArray () {

Thread threads|[];

int count = 10;
threads = new Thread[count];
threads[0] = new Thread():;

t

G 1E S A R

Method void createThreadArray ()

O J s~ W N O

9
10
13

bipush 10 // Push int constant 10

istore 2 // Initialize count to that

iload 2 // Push count, used by anewarray

anewarray class #1 // Create new array of class Thread
astore 1 // Store new array in threads

aload 1 // Push value of threads

iconst 0 // Push int constant 0

new #1 // Create instance of class Thread

dup // Make duplicate reference...

14 invokespecial #5 // ...to pass to instance initialization method

//
17
18

Method java.lang.Thread.<init>()V
aastore // Store new Thread in array at O

return

anewarray R WA LLH T O 2 i 2 028 —4E . AN 3AT 1 v] LE PR H
multianewarray fR&— RO 2 450 . BEhn 4404

int[][][] create3DArray () {

int grid[]1[]1[];
grid = new int[10][5]11[1];:
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return grid;

Y PF AR W

Method int create3DArray () [1[]11[]

0 bipush 10 // Push int 10 (dimension one)
2 iconst 5 // Push int 5 (dimension two)

3 multianewarray #1 dim #2 // Class [[[I, a three
// dimensional int array;

// only create first two

// dimensions

7 astore 1 // Store new array...

8 aload 1 // ...then prepare to return it

9 areturn
multianewarray 82 M — MRAEBURBITIH R RG], ERAR ZREE I B4
SRR, B AR RO T E AR A I S Br4ER . multianewarray 84 W AT QI
KM Z UK, B create3DArray RN, WER, ZYEHABRE D%, Pl
aload_1 8%, M areturn 541, 2R THARMGAE LA § 2.9 TP,
PTAT RIBA AT — N R K@ E, W arraylength 82 U5 1,

3.10 4®1F switch 1EF]

ik pe i tableswitch Ml lookupswitch 84 K4 switch A IR .
tableswitch 84 H THR switch ST case AR, W LLERH MR G R THIE case
AR 2SS B o 2 switch AR AL S AHEA BE MR 5 R Tl EALAT — 4 case iUtk
15 MRS RN, default 2)SCKHEAEM . .

int chooseNear (int 1) {
switch (i) {
case 0: return O;
case 1l: return 1;
case 2: return 2;

default: return -1;

}
P PE S AR 0
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Method int chooseNear (int)

0 iload 1 // Push local variable 1 (argument 1)

1 tableswitch 0 to 2: // Valid indices are 0 through 2
0: 28 // If 1 is 0, continue at 28

1: 30 // If 1 is 1, continue at 30

2: 32 // If i1 is 2, continue at 32

default:34 // Otherwise, continue at 34

28 iconst 0 // 1 was 0; push int constant 0...

29 ireturn // ...and return it

30 iconst 1 // 1 was 1; push int constant 1...

31 ireturn // ...and return it

32 iconst 2 // 1 was 2; push int constant 2...

33 ireturn // ...and return it

34 iconst ml // otherwise push int constant -1...

35 ireturn // ...and return it

Java BERIHLIH tableswitch fl lookupswitch FEA#EHAELHE int KA SIEM . 3EH
XFF int BALERIN byte.char Al short BB PEA SRR int B W chooseNear ()
JrE AT short RAUEAZAHE, MYk RS 5] int RBMNE 58 AR . g
AP AB B R A R A A, Tt S0 A e e int KA.

Y switch AT case 73 SCIGAHE LB BN, tableswi teh $i4 2 FAE 2w AIC.
KRG OL PR Lookupswitch 4K, Llookupswitch LM TR int MHHE

CRIET case WEAJYYSTHIMEUED 15X IK HARE W MF ST . 24 lookupswitch fi4Hk

T, switch WAIMAHEK ARG IR DI key HHTIEL, WHRFEA key FMIFLHEMTF, B4
FHRBIIXA key X7 SO FE BEARSEARSEIAT, WK key EFTE, PITHALE default
Gy AT o

int chooseFar (int i) {
switch (i) {
case -100: return -1;
case 0: return O;
case 100: return 1;
default: return -1;
}
}

G fa ARSI, AL chooseNear () IVERIZMIEACES, UAIE tableswitch fRA AL
T lookupswitch 54
Method int chooseFar (int)
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0 iload 1

1 lookupswitch 3:
-100: 36

0: 38

100: 40
default:42
36 iconst ml
37 ireturn
38 iconst 0
39 ireturn
40 iconst 1
41 ireturn
42 iconst ml

43 ireturn

Java RIWHIE N Lookupswitch fRAIMR TR VAU key (AT, XFEH CaRH
T ERD K E A A FORA A ROR . BRGNS SR R i R
lookupswitch F LKA S AR key FHBEHTHEL, 1 tableswitch Fi74 W H 2% 5]
EHEAT—RVE R . Ik, FEUnRANT E 5 A M R, tableswitch FRAAHEL

lookupswitch Fi4H & FIHATHE

3.11 FHRRIEREL

Java RENLA T (EAE I BRAE RO, $R 0t T IR E A M R B B R 1 1R & XS8R
LA, B Java BIWLERE T BN, KRS @ AR R At 2 B, 5
Lup

public long nextIndex () {
return index++;

}

private long index = 0;
G AR R R

Method long nextIndex ()

0 aload 0 // Push this

1 dup // Make a copy of it

2 getfield #4 // One of the copies of this is consumed
// pushing long field index,
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// above the original this

5 dup2 x1 // The long on top of the operand stack is

// inserted into the operand stack below the

// original this

6 lconst 1 // Push long constant 1

7 ladd // The index value is incremented...

8 putfield #4 // ...and the result stored back in the field
11 lreturn // The original value of index is left on

// top of the operand stack, ready to be returned
IR, Java MEAUNIA SRVEVE ] TR BRI 48 218 B0l 7 70 IS LA AT R - 5 AR 2 (A
long 5 double MEAEHD.

312 i FEMULIBERE

PP throw KB RIH 75, E RISt FRAR TR, S,
vold cantBeZero (int i) throws TestExc {

if (1 == 0) {

throw new TestExc () ;

}

i PE S AR N R

Method void cantBeZero (int)

0 iload 1 // Push argument 1 (i)

1 ifne 12 // If i==0, allocate instance and throw
4 new #1 // Create instance of TestExc

7 dup // One reference goes to the constructor

8 invokespecial #7 // Method TestExc.<init>()V

11 athrow // Second reference is thrown

12 return // Never get here if we threw TestExc
try-catch GiHI RS R FRER] L, .

voild catchOne () {
try {
tryItOut () ;
} catch (TestExc e) {
handleExc (e) ;
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}
TEIEEACTY I

Method void catchOne ()

aload 0 // Beginning of try block

invokevirtual #6 // Method Example.tryItOut ()V
return // End of try block; normal return

astore 1 // Store thrown value in local variable 1
aload_0 // Push this

aload 1 // Push thrown value

~ o O b = O

8 invokevirtual #5 // Invoke handler method:
// Example.handleExc (LTestExc;)V

11 return // Return after handling TestExc
Exception table:

From To Target Type

0 4 5 Class TestExc

HFMETTRIL, try BTGP TR A BTSSR EBCH B —FE.

Method void catchOne ()
0 aload 0 // Beginning of try block
1 invokevirtual #4 // Method Example.tryItOut ()V

4 return // End of try block; normal return

WRTE oy BRPPITE R TR A L, BPBamhng&a M coy 858 —F: 16
tryItout () W catchone () J7ikJamtikbl T,

1t try IR G, Java B SEIL) —A catch iERATT:

6 aload 0 // Push this

7 aload 1 // Push thrown value

8 invokevirtual #5 // Invoke handler method:
// Example.handleExc (LTestExc;)V

11 return // Return after handling TestExc
Exception table:

From To Target Type

0 4 5 Class TestExc

£ catch AJBRAL, ] handleExc () JERIRSMIER R e 4. A,
A catch ARG AR H R PN — Ay (RN igs, §2.10, 8
4.7.3)s catchOne () AN RFAT—ADH, EAWAXS Y catchone () Jiik catch i
ORI — AT R 3 S50 CRBI ) TestExc 81D . 7E catchone () IHATIERE S,
RAEE GRS 0 2 4 AJZIA TestExc S SLBIBIMH , IBABRMERT AL 25 5 )RS
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A7, BNFEN catch iBAYH i SZELAE B, B PH B H AR TestExc 52, B4 catchOne ()
1) catch BRI, XA FHAHHALILL catenone () FEIIRITIA .
—A try GRS ZA cateh BRI, B,

void catchTwo () {
try {
tryItOut () ;
} catch (TestExcl e) {
handleExc (e) ;
} catch (TestExc2 e) {
handleExc (e) ;

}

R try IR E A ZA catch WAL, IBALEHFEAM T, 24 catch RN AR
HEEHS, AR5 AR P X N RBE SRR R 5L, EATTRIHES (I MRS Y caten A
Yt PRI — 2

Method void catchTwo ()

0 aload 0 // Begin try block

1 invokevirtual #5 // Method Example.tryItOut ()V
4 return // End of try block; normal return

5 astore 1 // Beginning of handler for TestExcl;
// Store thrown value in local variable 1

6 aload 0 // Push this

7 aload 1 // Push thrown value

8 invokevirtual #7 // Invoke handler method:

// Example.handleExc (LTestExcl; )V

11 return // Return after handling TestExcl

12 astore 1 // Beginning of handler for TestExc2;
// Store thrown value in local variable 1

13 aload 0 // Push this

14 aload 1 // Push thrown value

15 invokevirtual #7 // Invoke handler method:

// Example.handleExc (LTestExc2;)V

18 return // Return after handling TestExc2
Exception table:

From To Target Type

0 4 5 Class TestExcl

0 4 12 Class TestExc?2

catchTwo () fERATIN, QIR try AP (GEEAIEIE 1 2 4 ) J0 7, X

MR A cateh BRJHUHIR (RIS 5 0SB S — PN ZA catch IHARISED,
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W Java BIMHUKHERS A Uk LJR) cateh i HUHRA PR AN 4 . B R 2 21X catch
RPN Java MEAUBACRSHR T GREAAT o 0 BP0 HH ) 570 AN AR cateh A HREISH (R
ABERAIIR), WA Tava BIHEHEX A AHALS catchTwo () AN, catchTwo ()
JHERBWIPTAT catch WEAJHUN G AU EA S HERAT .

f£ try-catch AR BUREAE, a7 AL 4 AR AT — 4> try HRIX N Z S cateh
AN A R ARATAL, B

void nestedCatch () {
try {
try {
tryItOut () ;
} catch (TestExcl e) {
handleExcl (e) ;
}
} catch (TestExc?2 e) {
handleExc2 (e) ;

}
G PF S AR N

Method void nestedCatch ()

0 aload 0 // Begin try block

1 invokevirtual #8 // Method Example.tryItOut ()V
4 return // End of try block; normal return

5 astore 1 // Beginning of handler for TestExcl;
// Store thrown value in local variable 1

6 aload 0 // Push this

7 aload 1 // Push thrown value

8 invokevirtual #7 // Invoke handler method:

// Example.handleExcl (LTestExcl;)V

11 return // Return after handling TestExcl

12 astore 1 // Beginning of handler for TestExc2;
// Store thrown value in local variable 1

13 aload 0 // Push this

14 aload 1 // Push thrown value

15 invokevirtual #6 // Invoke handler method:

// Example.handleExc2 (LTestExc2;)V

18 return // Return after handling TestExc2
Exception table:

From To Target Type

0 4 5 Class TestExcl
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0 12 12 Class TestExc2
try-catch AR ERLR R HAIE R H R, Java BIUNIA G IFAZR 78 L b i
(§2.10) MNP, (HZH PS5 BAIE try-—cateh BA)EH ST, 4% 8s SRS caten
A LEARN AR 7 AL R R HEAT s LACRIEAE AR AT AT A7 B A L AT 7, I e %
TSI ALE R ATARPZ SR H Y cateh iR HUITALEE

i, R RS 1 Ay, B tryItout () FERATER I — TestExcl
S, IXAS SR handleExcl () VAR catch ARG EE . RIS 578 J2 K AEAE
HMZ catch iEA) (3K TestExc2 FH M catch ilEA) WAENEREZ N, IHHANZ catch iEA)
WIFRE I T BRI, (RIS AR AMBIN catch BASRALEE, Ry e 71 Ab
FPFE NIRRT )5 .

AT MU Z AR, cateh BRI EAHS from (HAEEE to FI&RI e
HAH (§4.7.3). Bl catch AR, TestExcl 765 & RN [1) 575 Ab B 8% -84 7 o
PP R 4 RG4S . Ak, TestExc2 7854 & TR IK 57 A BB N 55 T Wts
B4 11 AERER MRS BRI SR, IARAEIRE catch IHAHR AR AL PRSP0 T 5,
K FHAN (0 e 1 AL B 2R BEAT AL 2

3.13 Z®iE finally iBAIHR

RITTAIR B, AR Hr I 0 4m R4 SRS t Oracle 1 1.0.2 A JDK I javac i a8/ Em,
PIEIX ¥ Class SUAFRRAS L MK T 50.0, RIS Jsr $84KG1F finally AR, &
ZHREWES N 4.10.2.5 T “FHY finally” Y%

i try-finally WAJRIGRPE try-catch EAJFEAAM R AERIIATTE coy R AT O
WHRAWE R, finally iBRJHUh N A ST, S

void tryFinally() {
try {
tryItOut () ;
} finally {

O EFEVE: IRRZAT (JDK 1.4.2 ZHi) B Sun Javac CAANTN finally BAEK s M ret 3§47,
T A2 A PE RN 3 2 S TUARARRS I FE R S £inally WEA), JT AR RSV 4 7 SRe i e o ZERRAR 50
51.0 (JDK 7 M) Class M) M class UM, HZBEHMEEILETHRAW T HIL jsry Isr_w g4
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wrapIltUp () ;

}
TEIEEACTY Y

Method void tryFinally ()

aload 0 // Beginning of try block
invokevirtual #6 // Method Example.tryItOut ()V
jsr 14 // Call finally block

return // End of try block

astore 1 // Beginning of handler for any throw
jsr 14 // Call finally block

12 aload 1 // Push thrown value

0
1
4
7
8
9

13 athrow // ...and rethrow the value to the invoker
14 astore 2 // Beginning of finally block

15 aload_0 // Push this

16 invokevirtual #5 // Method Example.wrapItUp()V

19 ret 2 // Return from finally block

Exception table:

From To Target Type

0 4 8 any

AR BRI toy R): 1OBPITA IERHIUTE R 2.8 return AR
H7ik; 3.0 break 5l continue iFAIBHAEH:; 4 Pt wH . R tryItout () IEWEK
CEAPLHAED) IR, JFHK §sr f8 IR PBE S finally WAJHRREHIAT . g BEACRY
TS 4 A0 “Jsr 147 FoRMEE 2 “WHBRF T B (subroutine Call)”, X4&FEAML
FEFB L 258 14 A1) finally iEfUER (finally WEAJBRAD A AP0 —BURES 7 B se
AR 2 H e 2 finally WWHIHEBATE W, H] “ret 2”7 oK RIAIE Jsr f54 (HI%E 4
) N R GREET .

IR 7 BUNE 240 W b ARG, Jsr BRI T 242 ithl: (RIS 7 fUid
return $§4) TERFPBREL TR NIRIER R . BPBki% 5] astore 2 oA TII CHE (AN
return ¥R IIHEE) RAFESE 2 ANREAR R . S5, HUT finally WHJER (ZEIXAMIITFH,
finally WEAIRIIN MRS aload 0 Al invokevirtual PiIi4 ). X finally iEAJERIAR
MEHHPATE ARG, ret 8RR R 2 ANRFAR BRI IHEE (B] return 48410
k) 4REEHAT, B tryFinally () BIT4EH

AN finally IRJRE try i), 1RGN S 2B MRF IR S AL B ISR AL

%079 W/ 3t 387 WU



Java RESUNLALTE % 3 3 JAVA JBERINLYR A

B PTLMH SR try AP MPTA R8 .  tryItout O PSRRI, Java REIINLSLE
tryFinally () JFENTESR SR BAS R D 4R A GG AL B2 . XA P RS, =
5 31 S A PR SEIARID AL AN P o i ARSI 5 8 7)) GRSEAT . SRS SR 8 T
astore 1 f54 F TR 0 3 ORAFAESE 1 AN Rt . MR s 482 A finally
EAPRR T B RIEHIRM] (finally EARIERIBITEHO, M TaPeRLHE 12 A
aload 1 FEAHH0H 1 H AN BRAERGR TR, FHHE ORI athrow R K i i 45
tryFinally () FiERIHAZE .

—A try AR FEIN AT cateh M finally WEAJHURIG R EI 0T .

void tryCatchFinally () {
try {
tryItOut () ;
} catch (TestExc e) {
handleExc (e) ;
} finally {
wrapltUp () ;

}
G PF S AR 0

Method void tryCatchFinally ()
0 aload 0 // Beginning of try block
1 invokevirtual #4 // Method Example.tryItOut ()V
4 goto 16 // Jump to finally block
7 astore 3 // Beginning of handler for TestExc;
// Store thrown value in local variable 3
8 aload 0 // Push this
9 aload 3 // Push thrown value
10 invokevirtual #6 // Invoke handler method:
// Example.handleExc (LTestExc;)V
13 goto 16 // Huh???
16 jsr 26 // Call finally block
19 return // Return after handling TestExc
20 astore 1 // Beginning of handler for exceptions
// other than TestExc, or exceptions
// thrown while handling TestExc
21 jsr 26 // Call finally block
24 aload 1 // Push thrown value...
25 athrow // ...and rethrow the value to the invoker

26 astore 2 // Beginning of finally block
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27 aload 0 // Push this
28 invokevirtual #5 // Method Example.wrapItUp()V

31 ret 2 // Return from finally block
Exception table:

From To Target Type

0 4 7 Class TestExc

0 16 20 any

RS RE, BRI goto fir &R B I, (1L Oracle 1 1.0. 2 AR JDK [ javac
OTRES P RSC NS 5 (RO

R cry RSP TR S ERIEE AT SN, 5 4 1) goto FRAMFEFHEE: 258 16 AU
finally iUtz . f£%5 26 i), finally WEAJIRPATEH, FERPRBEELINIES 19 A return
$684, &M tryCatchFinally () HiEBITE N,

WA tryTtout ) AL T IFAE TestExe S MRH LG, N catch BRIHAH
handleExc () Jth 5, IR T HE 2 oo A 55 AN i A S it o AR R LI R ke
25 20 ), BEANRZXA S AP AS, R AT R RN AR 1 AR R, 5 26 1)
) finally iBf)Ee—FES#MM . /E tryCatchFinally () FIEGERN, XADRESINE 14
JaiA R, T athrow FRAMS AT . WRAE finally FRJTAALM 1 5
H, W finally iBAJEMEIRIZLT, tryCatchFinally () VAR H, I H B BB =5 4

tryCatchFinally () JrikMIHHH .

3.14 [E#%

Java BN A (Synchronization) FETHEARBHER (Monitor) X4 sl
Tiese WAL C# monitorenter Ml monitorexit f§4) MR IFID (M %R
JHANIR [R5 SEILKT D St

1t Java HE ™, AP MR Z IR synchronized BAGMIFEILE Tk, [RIA T
A monitorenter M monitorexit A KSLHLFELL Y, T thJ7 ikl 52 B BOS AT I
HEM T ACC_SYNCHRONIZED AraiokEaUSEI (M. 82.11.10 “[H").

monitorenter Ml monitorexit 74 M TSLILFL KM, .

void onlyMe (Foo f) {
synchronized (f) {
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}

Y i

doSomething () ;

¥R AR R .

Method void onlyMe (Foo)

o U1 w ND PO

10
13
14
15

aload_1 // Push £
dup // Duplicate it on the stack
astore 2 // Store duplicate in local variable 2
monitorenter // Enter the monitor associated with f
aload 0 // Holding the monitor, pass this and...
invokevirtual #5 // ...call Example.doSomething()V
aload 2 // Push local variable 2 (f)
monitorexit // Exit the monitor associated with f
goto 18 // Complete the method normally
astore 3 // In case of any throw, end up here
aload 2 // Push local variable 2 (f)

monitorexit // Be sure to exit the monitor!

16 aload 3 // Push thrown exception...

17
18

athrow // ...then rethrow the value to the invoker

return // Return in the normal case

Exception table:

FromTo Target Type

4 10 13 any
13 16 13 any
Y PE AL AU (R Ve T B ST R 55, i L /94¢ moni torenter FEAHBL

WA PATHS N monitorexit 84, MAREANHERIEFHER (§2.6.4) BREFHER (§
2.6.5). N TPREEERT5EHN monitorenter Ml monitorexit FEAMKIR AT LLIEAARCXT
AT, iFEBReSAzir~d— N R (§2.10), XA AT S A TE R, ©

11 H 2 R PAT monitorexit 84

3.15

TR

#f# (Annotation) fE Class T RKAES4.7.16 A8 4.7.17 hiEdiiidk,
KPR TAE Class SCFRE S, WHTFIRMEMZRAY . FER A # . X B R K
TRLVE MR — LA M
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U R G A B — MR T S PR A IS AT I AT WL AL, TR PR R 2 2R R — N RN B L1
Class Xff, WH#ER N (§4.2.1) “package-name.package-info”. XA EHBIAM
PR (“package-private”), HHEHAIE. BN ClassFile £ity (§4.1) HH
ACC_INTERFACE Fl ACC_ABSTRACT bRk (K 4.1) S AZNKE. IR class AMIRA
F/NT50.0, WIAEE ACC_SYNTHETIC brak: WIR Class CHFIIMCA S 50. 0 B8, U
WA E ACC_SYNTHETIC bRidie #% HIP 4 I AE ( gava 5 HE (Java SE 7 iO) (JLS
§9.2) PHHIHHE

package EIRMIEM RS T Class XL (§4.1) F
RuntimeVisibleAnnotations (§4.7.16) Ml RuntimeInvisibleAnnotations (§

4.7.17) @k,
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% 4 E Class XHHBR

AREARHIE Tava BN E XK Class AR B> Class SCPFHON AT ME——A
o R E SR AR AN L, SRl AN 2 AR A58 SCAESCAF ML CRF Sl 1t n] LUIE
RN EIRAERD . AT, TA RSB R HOR AR N RS 1P I 243 2 A UK b

“Class RN, RIMEE A& ARG ST TE XA AE

B~ Class U B 8 A N AL 1R AL, AT 16 A7, 32 A7 F1 64 AL
PRBARIE R 2 A, 4 DA 8 A 8 TR R . 27 RIS 24 Big-Endian® ¥l
JFIEAT#AAif . {E Java SDK HY, il iX g s nf LM java.io.DataInput.
java.io.DataOutput Z%I0fl java.io.DataInputStream Fl
java.io.DataOutputStream 25K,

RELE LT — U EBIRAKIIR class SIS, ENEH ul, u2 FMud, 73540
KT 1. 2 M a NFWIEFFSH. 7 Tava SDK XL (K445 aT DUB R Szl #z 1
java.io.DataInput 1/ readUnsignedByte. readUnsignedShort Ml readInt Jjikit
TR

TR C BT AR P SRR class SUHFM . b TGRSR TB. K
SR P AR TRVE AR TR IR A bt S A A€ SO I (Ttem). fE Class XfFH,
B IGHE IR RS M SEAF T, AT A A AT B 7 BN 554 b 8- ZU 18] ) 70 B A

#* (Table) & HALEER AR KEMINHR, HTER class XIFNER—RINKE 54
Fo JETRATRAZM ¢ ¥ 5 BAIEERF RTINS RIS, e dm]
AR K H A 0 S 5 ik CGRAPAREIURACEEANE D, PTGk Bk 7 1 s iR AR R 5 03
ATV M o T BRAIHE — AN EAR S B (Array) B, ERERE A FELZAK AR 2 10
EHRSE, XA I I AT AR FH B 22 5 00 g ok )

Y PEF I Big-Endian T A& RE 4 S A 51 AE MU S A, AR 1 FE bk d i S R AR B, "B 2 SPARC.
PowerPC AFALBE &3 (NBRIA 2 W AE AR, 1 %8 6 AL PR MR 1A I Lit t le~Endian ¥ RAEGEE .
A THRIE Class SCAFEAFRIBEPE B R FFERIE X, PIAE gava REAUBUITE P2 A7 284 BE T Hula A7 it
FH

©OPERTE: BARESCTTEILE T R M B IRR, BRSSO RARAFAE R AN BRI L. 13
TAET B IE, RN B IS A — BB S R VIR R, BN constant_pool £”.“attributes
R, MAEEE I SRR S B REOR, B “code [ 184 “. “fields [1H(A”.
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4.1 ClassFile 2544

F—A Class XN T —MTF s ClassFile Sifgfhk.

ClassFile {
u4 magic;
u2 minor version;
u2 major version;
u2 constant pool count;
cp_info constant pool[constant pool count-1];
u2 access_ flags;
u2 this class;
u2 super class;
u2 interfaces count;
u2 interfaces[interfaces count];
u2 fields count;
field info fields[fields count];
u2 methods count;
method info methods[methods count];
u2 attributes count;
attribute info attributes[attributes count];

}

ClassFile &Rk, KIS SCHA T -

U magic
JREH,  BERUIME— A AR 2 XA SR — M REBRAUNLIT 2 1K) Class SCfF. M
HEE 524 0xCAFEBABE, ANAMAE.

O minor version. major version
RRA S R ERRA S, minor version M major version (/MK Class X1F
g ERAS . eI T class XM A 5 o BIHEA class U TR
AE5HM, FIRAS R m, WA class UM XRA S HME N M.m. Class 3
PR ARA S KNP . 1.5 < 2.0 < 2.1,

—A~ Java REAUNLIG] U BE SRR ETE BN I A S (M4 2 M3) A1 0 ARpsE Ju

W0 2 m) IMEIRA S . fik—A Class MRS RA S A v, Y ML 0<v<MF.m
JEALI, XA Class SUHEA AT LA Java BRIFLSCRE. AFRAK) Java BERILSLIL
SCRFRIRA S WA, SA S [ Tava REANLSLIL AT LLSCRIRIRA S 1) Class SCfF,

% 85 Wl / 3t 387 Wl



Java RERHLINTE o 4 7 Class MR

R Z AN AL

O constant pool count
WM T #S, constant _pool count MH% T constant pool RPN 1.
constant_pool KMRGMERTEKRT 0 H/MF constant _pool count B4 2
KA, T long Ml double KA HIIMEN, IS §4.4.5.

QO constant pooll]
H M, constant pool & FELM (§4.4), B Class UL KL T4
ORI AT R R Rl 14 L BB R R BRI A T A A
[ PRk AR IE—— 30— AN R 2R A b ad TN TS R SR B 1 i, FRA “tag
byte”. HEIMMMZRTIVEFZ 1 £ constant pool count—1.

O access flags
Vilb5&, access_flags & MHERIARE, T RRFEAFEEE 8 1 U7 ) AR Sk
fllfmt. access_flags MIURAETE AN & XK 4.1 Jios.
4.1 U HABIRFR S

Frid 4 {1 =X
ACC_PUBLIC 0x0001 | A LABEELIZEAM ) 6
ACC_FINAL 0x0010 | AfRRFHE K
3] invokespecial 84T, T EAF IR AL FROI)
ACC_SUPER 0x0020
RKTTiE
ACC_INTERFACE 0x0200 | ARifsE IR A2
ACC_ABSTRACT 0x0400 | ANEEH LB
ACC_SYNTHETIC 0x1000 | FRiAIFAE Java YEADAE BLRIARHD .

¥ Oracle [% JDK £ 1.0.2 JRAK, SZH Class X RASIGHEZ 45.0 £ 45.3; IDKMRATE 1.1.x
B, 2R class AURA S TEEY A 45.0 & 45.65535; JDK JRACH 1. k B (k 22) H, XN Class
ARG A S VB L 45.0 & 44+k. 0

© PR BN 0 1M constant_pool REZRICALMN, [HIHAL B it (B g5kl MBI R 51 0 5k
FoR AL —ASE R .

O PEH AL CUFRRACER” JEANTT JDK 1.0.2 ZHIH Class WAFIM T, invokespecial HIIE XAIAL
HEJ7NAE ODK 1.0. 2 R T 254k, gl — SCHE, 7E DK 1.0.2 Z R4k class SCfF, #5754 ACC_SUPER
FRaEHIBAX 53 o
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ACC_ANNOTATION 0x2000 | FRifiEfgRAA

ACC_ENUM 0x4000 | FRiMAsm

B i ff ACC_SYNTHETIC FR&SHIZE, EURA & hgmieds H O AERmAZ iy i
55 (R YA 2 B o

B i ACC_ENUM AR IE, EIRHE B EUE QS W O S .

B 377 ACC_INTERFACE &I, BIRETREOMARLE, kKM AZEL,
AR A Class CAFHE T ACC_INTERFACE bri&s, APA IR #E
ACC_ABSTRACT fri&k (JLS §9.1.1.1). [HI'EREEFH®'E ACC FINAL,
ACC_SUPER l ACC_ENUM Frii.

B RS E N ACC ANNOTATION Aid, WIH I E T ANNOTATION Frid,
ACC_INTERFACE W20 [N & H . WA IR & ACC_INTERFACE #7id,
WAIEA Class AFATARA K 4. 1 IBR ACC_ ANNOTATION AMAFTA B rid
%X ACC_FINAL fl ACC_ABSTRACT XK H FHIFrdkRSM (JLs §8.1.1.2).

B ACC_SUPER ARG THiE1% Class XA HLHI invokespecial 84l 1) 2 M
R PATE SC HHT Java MEAUBLIIZN a8 N 24 W EIX MRl . ACC_SUPER #rid
FEN T AR IH G s e () Class SCAFMIAFAER], 7E JDK1. 0. 2 JRA LTI 2
B Class UM, access flag MMM ACC SUPER fridi. [FIHT,
JDK1.0.2 Hiff) Java MEIIWLIES] ACC_SUPER frides HE) R E .

B 7R 4.1 TRAEMHIN access flags ARaBALE N ASKY 7T TR 1, X EET T 1)
PREAERER TSR E R 0, Java BRINLEIBE S A28 EA ]

QO this class
H&5|, this_class FMEMIER constant pool R HM—MHMRT M.
constant pool KIEXANEKFIAMITLLZA CONSTANT Class info KA &
(§4.4.1), FREA Class XHHTE LI,
O super class

RRRG], RTIKVL, super class KMELAUN 0 B JEX constant_pool KT

H AN RRG M. WAREREARN 0, I constant pool RIEXART AL

BN CONSTANT Class info KA (§4.4.1), RREA Class KIFHTE X

KIVEIER I MR EILR, ULEHTA RN access_flag THIARE T
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i ACC_FINAL Anide X Tk, 'EM Class XM super class Hif{HAE
Xf constant pool RHTIHM—NHMEGE. constant pool RIAXNRFIAH
TAZ AR Java.lang.Object [F) CONSTANT Class info RMHHE(§4.4.1),
W class ) super class M{EA 0, MPIXAS Class X/ H AT RER & )
java.lang.Object 2, HAAEEME—BA KM,

QO interfaces count
BOTHERS, interfaces count [ERZR HT a4 I HEACH N HE

O interfaces]|]
L3R, interfaces [1HUA IR R KMELAUE — X constant_pool R
HE—AMNEURIME, ERKEN interfaces count. fM% Al interfaces[i]
Zi}) CONSTANT Class_info RMHHE (§4.4.1), o <1 <
interfaces_count. ft interfaces [JH4IH, Jl b3 Fr s B R AR Y. R 5
RIS Mg DmT (NAEEA4D —Ff, B interfaces [01 XM F 2 A A
AR

O fields count
FEOMEES, fields count BFMEE/RAHE Class XXM fields [1EAI AL
fields [1 B4l a—T#E A field info 45iH (§4.5) MBI, ©HTER
R P 2R T B s B

QO fields[]
TR, fields []EAPMEANMAALIE > fields info 4ilg (§4.5) M%L
P, TR TR 1P A P B e iR . fields [ B4 HR 2R Ed% 1
A T8 AR AR AR B F 4R 18 47 o

U methods count
JiH 8% methods_count MMEE R 4HT Class XA methods [ 1 82BN
Methods [ ] 4l A —Ti#H L — > method info £5#) (§4.5) ¥R,

O methods|[]

C R RTBIEWIN static MTEL, WMACONREEEHREIE, FFE, SiBl7Bo R AR mE A
static MIFBL 1T (Java BMHUTE) o, “Variable”#l “Attribute” HIURM FEHAKNZHI =T
Hg Hofbh & X PreAESch 48— “Field” BTN “7FB7, W KB, “9Bl B,
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Ji5A, methods [ AT RN KAHLIE 4 method _info il (§4.6) )
Bl o, F T30 i Rl b A TR e IR . RS method info 45HY
(1) access flags MBEAH BE ACC NATIVE AR tBBAT ¥ E ACC ABSTRACT brik,
I E FIOR R BT VRN 2 T LA Java REAUMLEF N TN a, A5 LY
. method info &5 A LA REMIEL O e ST AT 7 ik, BFESedl k. K05
LR TT 5570 (8 2090 FIZREEE DWIaG W TTETTiL (§2.9). methods [14(4H
SURIR 2 2R e I i A W 53, ANEds AN AR SR B A4 1 4K 7 (1) 7V
QO attributes count
JEPETH RS, attributes_count MMERZNMET Class ff attributes RMM R
#. attributes P E—TIHE— attribute info &5 (§4.7) HIHHREIL.
O attributes|]
BV, attributes RIEANIAMELIUE attribute info &5 (§4.7). fEA
MEH, Class XHEEHT ) attributes RATEFE FH1 5 @k
InnerClasses(§4.7.6).EnclosingMethod( §4.7.7).Synthetic(§4.7.8).
Signature (§84.7.9), SourceFile (§4.7.10), SourceDebugExtension
(§4.7.11). Deprecated (§4.7.15). RuntimeVisibleAnnotations
(§4.7.16). RuntimeInvisibleAnnotations (§4.7.17) LUK
BootstrapMethods ( §4.7.21) J&PE. ®T%#F class A& RIAS N 49.0 B
) gava BIBLSEIL, DAUEMIRAIFER attributes R Signature
(§4.7.9), RuntimeVisibleAnnotations (§4.7.16) Al
RuntimeInvisibleAnnotations ( §4.7.17) E@P. XT3H class T RIR
A5 51,0 BUE K Java AN, DAUEF NI attributes I
BootstrapMethods ( §4.7.21) @M. AREERAT— Java REAUPLSEI AT LA H 5
B Class AFH) attributes AT (FERAED A BRI R (LA
A E S JEBPEARE W Class SCHFIYIE S, HAESR AL M fidEE (§4.7.1),

4.2 BRI RTATR
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4.2.1 FEMFEOR ZFHE|ZFR

fE Class ICAFG5 R HHBLKI SR B L 248K, #lid 4 fE B (Fully Qualified Form)

SRFOR, XA EATN “ Z3EH4 87 (J1s §13.1). XAXHAEH CONSTANT Utf8 info
(§ 4.4 GHIRITR, P S 20 m It — L8 24 s BRI 1 , IXAS R T BESK H 34> Unitcode
RN BER TR . AL O — B 4 FRIE 2 H CONSTANT NameAndType_info (§
4.4.6) ZitprilH, MTHRENTRERRT (§4.3), FIHREAFE@ETI eI
CONSTANT Class_info (§4.4.1) Z5kRzH.

HI T D SRR, HITE Class SCHFEE R I bR R INEE S (Java IEEHIE) 1 § 13,1
PURE FOTEE 340 % XA 2200 o ZEARTERLE B, HIR B & AR IRFF I AT 5 AN e 2
ASCII “FAFm'S ('), i ASCIT FAFARHL /') FrfEF, bRl — N2 e
% (Unqualified Names, §4.2.2) %,

B4, 2K Thread MIEH I |4 & java. lang. Thread. fF Class SUIFIIPEERRIE
AHM, X2 java.lang. Thrad 5L K MK FFFH “Java/lang/Thread”

CONSTANT Utf8 info 4RSI,

422 ELREH

Tiiks, FBAN R R AW 2R E 4 (Unqualified Names) BEATf#fit. dF
BRREA T AR S AsCIT P Ly AT/ (AR E AR Unitcode FaRTEA,
BEAA \u2E " IXFIIE ).

JTER AR IRE 200 —SE BN RS, BR T SEBIRIaR I TTE “<init>” MIZRYIURHTT %
“<clinit>” LISk, HAlI AR E A4 AR S ASCIT FAF <Ml > (WA R B AT )

Unicode ®#RER) @

COPRETE: R RN SRS, AW AR oM PN A RR, B
“Java.lang.Object”, MAERME A RIGLRIIE CEURLHIZE) PRI LR, E1 “Object”.
© IR HARTRAMEO AT UM <init>M<clinit> (B XL Class UM LA
Wk, Class UM ATLIAFAEIX 2 N k4. 1 Java RBP4t i B 200G J1.s LR, B Java HG P ARE
AR 2 N E4D, BB T UL #l<clinit>, H{fF invokespecial AILAPH<init>,
% 90 71 / 4L 387 Wt



Java FERHLIRTE %4 T Class XX

4.3 IR FFRZE

iR AT (Descriptor) & MR FBETVEN KB F it 1k Class XA, #
AR UTE-8 AT (8 4.4 7) RFoR . WRAFE EIABKIZ A, &l MEH] Unicode
TR A P AT AT

%4 (signature) TR TB. Tk E SCrh I 205 B A7 s

4.3.1 IBEFS

IR TR 44 H0 2 FVRE € VAT S (Grammar) KRR, IXSGIRIL R — 4] Rk i f 4
AR L7 A w1 G R AT A P S IIAR PR & o ARG, VAR5 HE KN
R ZOR AR 5 FIRMA 7R, ARZAEATI0E CRBOE AR k4 R BREE— N B 5 RoR
B A M N WA L EAHESEES, A IRZIERT AT i

FieldType:
BaseType
ObjectType
ArrayType

LS RIE R RS FileType W PAFR/R BaseType. ObjectType. ArrayType —H& L

MRS OO EREERIEZIERT R IUE — DN TEARRRA I, S A XA R &R /Y
WHERR R A 0 BREAANFME, XL Ry B bR i HEA AR 2B AT S . 24—
(8 FRBERAEZO R I — A G R DT, BN E LR R A — AR A AEE,
IR LEAR 4% SR HIG AN RG A HES A AR 2B AT i . il -

MethodDescriptor:

( ParameterDescriptor* ) ReturnDescriptor

S RIE N A MethodDescriptor e AR S “ (7. 0 8l TANESHED T

»

ParameterDescriptor {H. A%i% “)”. ReturnDescriptor {HMK.

COPEEE: TP PO HEMR ZE 5, PRSP SRRy B AT e AR A DA 1 AR RE
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4.3.2 FEIHIAFT

TFEBHAHIATF (Field Descriptor), &R LW R B EIATEER S, Bl
L R 5 -

FieldDescriptor:
FieldType
ComponentType:
FieldType
FieldType:
BaseType
ObjectType
ArrayType
BaseType:
B

nw g H =M U Q

Z
ObjectType:

L Classname ;
ArrayType:

[ ComponentType

AL REEAZT (BaseType) MFHF. KM EEA (ObjectType) HTHFH"LY, R
IREAEM (ArrayType) HI" ["FHHE ASCIT gl FE4 . M%EM (ObjectType) HH
Classname F/n MO “BEHI AP NI (§4.2.1). FRBEHRIRABHIERT
RS EEN N T45T 255, BT FAFRIUIMRINER 4.2 P,

K 4.2 AR TRIERESR

TR KA & X
B byte AR5 7
C char Unicode “#4F, UTF-16 4mf4
D double UG B2V i 2

St
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F float FOREFETF R

I int T

J long KA

S short ERRRET TR E2A

Z boolean /KA trueffalse

L Classname; reference —/M44 Ay <Classname> [t S 451
[ reference — N2

AN F-: IR int SEHIAS RS ENT”; Java.lang.Object WSEHIREIART &
“Ljava/lang/Object;”. &, XHHH 1K object M _HEHIAM A (HLALE N B
JER). double M=4E¥4 “double d[]1[1[];” WA R “[[[D”.

4.3.3 FiEMILTT

JiiEAHIA ST (Method Descriptor) & — N7k RTas IS ERLR MIELE B

MethodDescriptor:

( ParameterDescriptor* ) ReturnDescriptor
ZHAIBTF (ParameterDescriptor) AT EAEL XN TIENSHUE B :

ParameterDescriptor:

FieldType
i&lﬁlﬁﬁfﬁﬁiﬁt(ReturnDescriptor)/‘)\%ﬁﬁjﬁﬁiﬁ@ﬁ@fﬁ, R HEEE AR R R

ReturnDescriptor:
FieldType

VoidDescriptor
Hrft voidDescriptor RynYui A CIRFME, RIRFEAE void. fF5Wl s CF4F v R
void):

VoidDescriptor:

Y

IR A TR TR, A EX N HEN S BN R DKL T5T 255, X%
BIJREMEE Ok, HEAONEIERASH this. ZHFIRKERIHEMN AT : 54 long Ml
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double BSHKEN 2, HARMHE N 1, FESEIIRMAKES T A SHINKEZ AL,

i, ik

Object mymethod(int i, double d, Thread t)

(R R AT -

(IDLjava/lang/Thread;)Ljava/lang/Object;

VER: P T Object Ml Thread i —HEHI & FRIKIA HE .

o8 mymethod () f&FaA T RIE & LI TTE, S RTTERA R AR o R ST VA RR
T A 52 XS, EFHESIMEESH this, (ARIX— SRR R LIkl . S5
this Mfkid, JEH Java MERULSEIULE T SO 7R B3 i e 2 o SE B A Ba A i

434 &

%4 (signatures) ZM T4 Java il M KRAE B4, AL Java BIHLRGALH]
ISRAY o 2 RIS TR A S A R B iR A5 4 i 1254 . R TR PR B S % (Java
EEMEE (Java SE 7 HRDD.

Java G T BHX A5 BRI (BB K4t (reflection) FIERESRIAIIAE.

LRSI TROR Java Sikds /LR &R IR AT A 7. Java Sikde LI . KA

(Type). FBt (Field). A& (Local Variable)\ B4 (Parameter). /1% (Method).

BEEM (type variable) o KEERMEPL T, AT AR " "y " "/,
mon eI ESR AT LM AL Java VST BUE BRI

HRE4, (Class Signature) H ClassSignature & X, FHEH class HIHHRASE
S B N 2S5 B ERIR YR TR E T A 1 GZ M) TR 24, Wik
Class HHBERMEN, RELLHIMEN] (B elSHb).

ClassSignature:
FormalTypeParametersopt SuperclassSignature

SuperinterfaceSignature*

— M ERTERBH ST B ORI TR S E 8 R ME (bounds), R
HIERAERM A 2 ) o W I AR S EI IR E B 45 € — A BAMGE S B AR SHERBER I
E XN java.lang.Object.
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FormalTypeParameters:
< FormalTypeParameter+ >
FormalTypeParameter:
Identifier ClassBound InterfaceBound*
ClassBound:
FieldTypeSignatureopt
InterfaceBound:
FieldTypeSignature
SuperclassSignature:
ClassTypeSignature
SuperinterfaceSignature:

ClassTypeSignature
FRERMAE Y (Field Type Signature) H FieldTypeSignature X, fEHZ&KF
Bt SR AR 5 IR 2R Y G PR O N 254415 B o

FieldTypeSignature:
ClassTypeSignature
ArrayTypeSignature
TypeVariableSignature

KRIPEME LY (Class Type Signature) gl T MArZREkde O 52 R ME R .. KRN
2 MR RRIE , 15 AN BEVIERF TG R RS 28 k44, RIS 2 Kk 7 A, B N
BB BIRPIRTS “ .7 Bk “$7,

ClassTypeSignature:
L PackageSpecifieropt SimpleClassTypeSignature
ClassTypeSignatureSuffix* ;
PackageSpecifier:
Identifier / PackageSpecifier*
SimpleClassTypeSignature:
Identifier TypeArgumentsopt
ClassTypeSignatureSuffix:
SimpleClassTypeSignature
TypeVariableSignature:
T Identifier ;
TypeArguments:
< TypeArgument+ >
TypeArgument:

WildcardIndicatoropt FieldTypeSignature
*

WildcardIndicator:

+
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ArrayTypeSignature:
[ TypeSignature
TypeSignature:
FieldTypeSignature
BaseType

11554, (Method Signature) Hi MethodTypeSignature &X, {EHEK TP ITE
IS E S G PR RO Y ()25 4415 S (B N2 8 . TS EAEHEAE throw EA]HH
ISR, R[PIZEARN 7 v I A e R B 24

MethodTypeSignature:
FormalTypeParametersopt (TypeSignature*) ReturnType
ThrowsSignature*
ReturnType:
TypeSignature
VoidDescriptor
ThrowsSignature:
~ ClassTypeSignature
~ TypeVariableSignature

W RTTVE R 1 B BN T O, 84 ThowsSignature B4
MethodTypeSignature HF .

WAZ RS, B, M BB R B IRVZ TR AE Java il 5 A S 0 2RI AR Rl S 4L
FKAGIH, W Java aikas LUK LB 4 115 B .

F PR =N ESRIE R AL, FRTFRIZE (84.3.3) FEA—E 80N, XL AT
ke, JUH 2 MethodTypeSignature 4iiFE XS H N TypeSignatures HwES/DT
MethodDescriptor ' ParameterDescriptors M.

Oracle KA Java EMHLEIAEMBAEERLIS, AR Class AL NE . HE
W R IE B A 4585, IDK 1) APT ¥ java.lang.reflect [MF4MH UL TiX . 7
RAKIRA, Tava HEFMML AT BES 78 0 SRR N 2842 0 B 70 B4 AL 56 o

44 =i

Java REAUBLIRSHAT IR S I8, 0, 9B sl 2l fas AT I A Jm, T2 MR it

(constant pool) EHHFFFEE.
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JITAT I Bt I AT B T AT A 5K

cp_info {
ul tag;
ul infol[];

}
e, A cp_info WAARILAUAR, EAIEEL &R cp_info ARG HFHY
“tag” BT ko JGTH info [1HAINA tag HIFIRBFTIRGE . tag A RUHIZRALHS B IEAE R
4.3 5. B tag BULAUEREE 2 NECEZ 197, RS TA XA EIER, Winy
TR R tag FIERE
* 4.3 HEMK tag WHLH

HERR B
CONSTANT_Class 7
CONSTANT _Fieldref 9
CONSTANT _Methodref 10
CONSTANT _InterfaceMethodref 11
CONSTANT _String 8
CONSTANT _Integer 3
CONSTANT _Float 4
CONSTANT _Long 5
CONSTANT _Double 6
CONSTANT_NameAndType 12
CONSTANT_Utf8 1
CONSTANT _MethodHandle 15
CONSTANT _MethodType 16
CONSTANT _InvokeDynamic 18

4.4.1 CONSTANT Class_info Z5#4)

CONSTANT Class_info &5t TRmEeidzr, #AuT:
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CONSTANT Class _info {
ul tag;
u2 name_ index;

}
CONSTANT Class_info £ i I :
U tag
CONSTANT Class_info Z#J1 tag HHIMH A CONSTANT Class (7).
O name index
name_index JUMME, DAURXH B —MTURG] . W EMAIZR T AL I I 02
CONSTANT Utf8_info ( §4.4.7) &y, AR ARk 1 2k 44 PR A
e
DSt X R Rk, BT 750454 anewarray Ml multianewarray Al LUBLL &
M) CONSTANT Class_info (§4.4.1) ZiHPKTIHISEA . X TIX e, RML 7l
BRI R IRAT,
T 4 int BARA
int[][]
447k s
[[I
Fon—4E Thread 342K
Thread[]
447k s
[Ljava/lang/Thread;

TR R S R IR I B AL S AN T35 T 255,

4.4.2 CONSTANT Fieldref info, CONSTANT_Methodref _info F0
CONSTANT _InterfaceMethodref _info £544)
FB, JPERIEE D 7 AR i R -

TR
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CONSTANT Fieldref info {

}

ul tag;
u2 class_ index;

u2 name and type index;

Tk

CONSTANT Methodref info {

}

ul tag;
u2 class_ index;

uZ2 name_and type index;

EEARpIRrY

CONSTANT InterfaceMethodref info {

}

ul tag;
u2 class_index;

u2 name_and type index;

XL R 25 I U A

Q

tag

CONSTANT Fieldref info £i#J[1) tag W} CONSTANT Fieldref (9),

CONSTANT Methodref info 45 tag Wif¥I{H ) CONSTANT Methodref (10),

CONSTANT InterfaceMethodref info 45 tag WIKE KN

CONSTANT InterfaceMethodref (11).

class_index

class_index HiFE LU H EIWKA RG], HEIBAIZRT AL 200

CONSTANT Class_info (§4.4.1) &k, Fon—MREFZD, M vBaUnsex

AN LT L

CONSTANT Methodref info £i#lfl class index MR MR RCARRE B,

CONSTANT InterfaceMethodref info #if4[f] class index JHZRALWAZEHE M
(ABESEF). CONSTANT Fieldref info 45l class index TSR RIRE S LLE

Fe T LUEHZ L

name and type index

name_and_type index HUHH LA AU B BIMHIA BRG], W RIMAEIZR T I
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il j&: CONSTANT NameAndType info (§4.4.6) 45fl), "EER U FBEEMN 4
FRIHETT .

f£—7]> CONSTANT_Fieldref info £y, 455 KFBFTLAUE T BHRAT (8
4.3.2), Il CONSTANT Methodref info fll

CONSTANT InterfaceMethodref info W45 & NIRRT LAUE I VERIIART ( §
4.3.3

W —A> CONSTANT Methodref info ZMHJTVELLL “<” (*\u003c') Fk, W
VAN TVEA R R <init>, BIXANITERSEIRIGATTE (§2.9), BRRME
TLRAIh 7% o

4.4.3 CONSTANT _String_info £Z544

CONSTANT String info HT3/K java.lang.String KK EN S, HAUT:

CONSTANT String info {
ul tag;
u2 string index;

}
CONSTANT String info 45H44- 10 (1 Bl R
U tag

CONSTANT String info &M tag HiffI{E A CONSTANT String (8).

U string index
string_index MIHHLAUEN T MG MURT], FEMBAZR T LRI
CONSTANT Utf8 info(§4.4.7)4i#), £/n—4 Unicode /741, X4 Unicode

W BB B A IR — > String M.

4.4.4 CONSTANT _Integer_info 1 CONSTANT _Float_info 4544

CONSTANT Intrger info Ml CONSTANT Float info 4ifF/R 4 F45 (int fl float)
{EVCIEN SR
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CONSTANT Integer info ({
ul tag;
u4 bytes;

CONSTANT Float info ({
ul tag;
u4d bytes;

}

XS R R BT R

U tag
CONSTANT Integer info £ tag W{H/& CONSTANT Integer (3).
CONSTANT Float info £ tag WML CONSTANT Float (4).

U bytes
CONSTANT Integer info Zif[f bytes HE/R int W EMME, %M Big-Endian
R A7 £ o
CONSTANT Float info #ifJlf] bytes HiiZM IEEE 754 LT mitk( §2.3.2).
TR float HWEMME, %M Big-Endian MINTFAEE
CONSTANT_Float_info SRR LI A5 2REIR, bytes TUME & Sl b
Bl —A int HEMN bits:
B R bits A 0x7£800000, FR float I NIETTT.
B W bits A 0xf£800000, KR float {HAHMTEGT.
B UH bits VSR 0x7£800001 $] 0xTFFEFEFE B 0xF£800001

OxEfEEEEEEE PN, I float {H N NaN.

B EHENLT, B ev m BAMEHSE bits Filn F AR5

int s =((bits >> 31) == 0) 2 1 : -1;
int e =((bits >> 23) & 0Oxff);
int m =(e == 0) ?

bits & O0x7fffff) << 1

(bits & Ox7fffff) | 0x800000;

W £loat MVEAEABAERLA s -m- 2570 TH B4 L
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4.4.5 CONSTANT _Long_info #1 CONSTANT _Double_info £5#4

CONSTANT Long info fl CONSTANT Double info it /s 8 F17 (long il double)
INE/SIENTE

CONSTANT Long info {
ul tag;
u4 high bytes;
ud4 low bytes;

CONSTANT Double info {
ul tag;
u4 high bytes;
u4 low bytes;

}

fE Class SCPFRYH BT, FrAH) 8 75 HH A IR (WD sl i —4
CONSTANT Long info Bk CONSTANT Double info Z5HJMIIIAEH B RG A n, NWHE
W N —ANTRUIN IR SR n+2, SO SRRSO n+ 1 I AU DA AT,
CONSTANT Long info fll CONSTANT Double info £5KJ4I AU T :
d tag
CONSTANT Long info 4l tag Wif{H & CONSTANT Long (5),
CONSTANT Double info 45i#f tag HiffI{E & CONSTANT Double (6).

O high bytes l low bytes
CONSTANT_ Long_info T 5 high bytes Fl low_bytes Hi] TILFI%
K long B, MM ((long) high bytes << 32) + low bytes,
high bytes fil low bytes #{#%# Big-Endian T4
CONSTANT Double info &if#J" ) high bytes fil low bytes JL[FI#%# IEEE 754
BUREFETF rikg X (§2.3.2) FIR double WEMEH. high bytes Ml low bytes #f
¥4 Big-Endian T {7k

CONSTANT_Double_info Gi#H&RINMERILIE N7 5 OKE R, high_bytes Al

O M RER GFEE. 2R ovM TER AT 32 AN ERMIAC), ik 8w HEE L 2 MEIGEMN
FE—ANERMIER.
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low bytes HGEHHHE— long HEN bits:

W bits A 0x7££0000000000000L, F7~ double fH N IELTT .

W bits HN 0xF££0000000000000L, 78 double fH AT

W bits HAEVEE 0x7££0000000000001L B Ox7fEfFEFEEFEFEFEEEL, B
0xf£f£0000000000001L F] OxfFfFFfFEFFEEFEFEL N, F/N double fH A NaN.

EILEEN T, % s. ev m, ENFMERIE bits FU A5

int s =((bits >> 63) == 0) 2 1 : -1;
int e =(int) ((bits >> 52) & Ox7ffL);
long m =(e == 0) ?

(bits & OxffffffffFfFFFfL) << 1
(bits & OxEffffffffEffffL) | 0x10000000000000L;

) double MIVEAME N ECFRIERX s-m-2° ~ 105 fit B4 R

4.4.6 CONSTANT_ NameAndType_info 2544

CONSTANT NameAndType info &t TRIRFBEIE, (A2 4. 4.2 AP A4 3

AN EERANTH], CONSTANT NameAndType info il APR R e PR REE T, BT

CONSTANT NameAndType info {

ul tag;

u2 name_index;

u2 descriptor index;

}

CONSTANT NameAndType info S5 &I UL W :

U tag

CONSTANT NameAndType info Z5itH] tag Wiff{E ) CONSTANT NameAndType

(12D,

O name index

name_index JRMEA RN B LREG], HREMAERRE G ALK ITA 25

CONSTANT Utf8 info (§4.4.7) &k, EANLEMEEARRFFRM T4 <init> (§

2.9), BAFRR—ANARNFBEEGEMAERE 4 (Unqualified Name).

QO descriptor index
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descriptor index HRMELIUE XS W EIBIIA R 5], HEIMAIZR S AL KT 255
CONSTANT Utf8 info (§4.4.7) &itl, XAGHFIR—MH U T BHETT (§

4.3.2) BUTERMBRF (§84.3.3),

4.4.7 CONSTANT Utf8 info £5#4

CONSTANT_Utf8_info ZifH] TR 74T o i S A

CONSTANT Utf8 info {
ul tag;
u2 length;
ul bytes[length];
}

CONSTANT Utf8 info &5HI#-I B QI
Q tag
CONSTANT Utf8 info Ziflf tag WiHH K CONSTANT Utf8 (1),
O length
length MIHMEIEY T bytes [ HAKE (EE, ARESEF T HH 4T &R K
String MZHIKE), CONSTANT Utf8 info ZMTHINAEIELL length EIEHE K
FETMIAZ LA nul 1 A0 777 B R 2545
O bytes[]
bytes [ &R NFHFHMEN byte 4l bytes [ 1 HAH A AT byte [HEAS L 0,
WARTE 0x£0 % 0xf £ JEHN.
FAF R R SOdEd Y UTF-8 gD RN . X R LA I IR uTE-8 Yt T RS AE
RS A P AT AL AscIT T AR (Non-Nul DA FITH Unicode Sihd 14,
—AFRE A bytes

A S ZE TG ' \u0001 ' & " \u007F "' WIFIHH — i £oR:

0 bits 6-0

byte M5 7 &R RS — M mifE.
TN \u0000" (IR TAF 'null'), BEALEVLR" \u0080" & \u07FF " B AT X

Wox My IR
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x:|1|1|0| bits10-6 |y:|1|0 bits 5-0

< My PR PFRHER A XD
((x & 0x1f) << 6) +(y & 0x3f)

Ve n

TEYEHE " \u0800 ' & "\uFFFF' PP 3 N7 %, v Al 2z £oR:

x|\ 1| 1| 1|0|bits 15-12\y:| 1|0 bits 11-6 z: | 1|0 bits 5-0

%, y Mz HEZRHER A8

((x & Oxf) << 12) + ((y & 0x3f) << 6) + (z & 0x3f)

il U+FFFF JUHIZRT (R AN 45, Supplementary Characters), f£ UTF-16
Gt PR 2 AN UTF-16 FAPRIGCKRE R, 1M UTF-16 PN FRFRIGH 3 MFATT, XK=

WREAEBATI ST 3, AR TATRE 6 D RE R, u v, we x, y Mz

w || |0\ 1|0\1|\v:|1|0]|1]|0|bits20-16)-Ilw:| 1|0 bits 15-10

x:|I (11|01 |1|0|]|y:\1|0|1|1]| Dits9-6 |z:|1|0] bits3-0

X6 NPT R A EI AN
0x10000+ ( (v&0x0£) <<16)+ ( (w&0x3£)<<10)+ (y&0x0f)<<6)+ (z&0x3f)

==

£ Class AP, Z 735 Af7 M Big-Endian WFAF6f .
H“FRE” B UTE-8 #UMIEE, Java REFNIR MR uTF-8 AP AN F. 28—,
“null” “FfF ((char) 0) HIRUFAIME A gmid R A& B4y, bk, ol uTr-8 #aUA
LB null fH. BB, SORRRIN UTF-8 R HIARHERR UTF-8 H Rty . R R =
e Java BIUWIARERIbRHERR UTE-8 %30 X 4 T A%, e B e SR k=57
(Two-Times-Three-Byte) KIURALE:,
BZ KT AU UTE-8 4NN AT LLZ% (The Unicode Standard) (A 6.0.0)

%6 3.9 T “Unicode Encoding Forms”.

4.4.8 CONSTANT_MethodHandle_info £5#4

CONSTANT MethodHandle info ZMHTRRIIVEAMN, ZiunT:
CONSTANT MethodHandle info {
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}

ul tag;
ul reference kind;

u2 reference index;

CONSTANT MethodHandle info 454 TN T

a

tag
CONSTANT MethodHandle info #it4ff] tag Wiff{’l CONSTANT MethodHandle
(15),

reference kind

reference kind BURMEMAAE 1 2 9 18] CBLFE 1 A1 9), BYE T ik agium A,

TTERINZE R R R 7R 7 A 159478 (Bytecode Behavior §5.4.3.5).

reference index

reference_index JWHMELAUE R H EMEIA AR

B U reference kind WHMH N 1 (REF getField). 2 (REF getStatic). 3
(REF _putField) 3l 4 (REF putStatic), MAH &ML reference index

R AT CONSTANT Fieldref info (§4.4.2) 4ify, Fph—AF
B E R .

B U reference kind WifE/2 5 (REF invokeVirtual). 6
(REF_invokeStatic). 7 (REF_invokeSpecial) E{ 8
(REF_newInvokeSpecial), IFA W EH{E reference index R5IALHIILI

J& CONSTANT Methodref info (§4.4.2) 4ifl, FoR Mok bi ok 5
QU A TR R

B 1} reference kind HWiff{E/E 9 (REF invokeInterface), HAFH Rt

reference index K74 & CONSTANT InterfaceMethodref info

(§4.4.2) 45fy, FoxmE O IREQIE KA.

B U reference kind WifE/2 5 (REF invokeVirtual). 6

(REF_invokeStatic). 7 (REF_invokeSpecial) 5{ 9
(REF_invokeInterface), A JFiEAJWIR N 1) 7V AGE R SEBIHT 44k (<init>)
THESRHIEEAL T2 (Kclinit)>).

B 1% reference kind Hiff{i/E 8 (REF newInvokeSpecial), HBAJ5iEA]JH
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XN RITTE AU SLBIRIIE (<init>) Jiiks

4.4.9 CONSTANT_MethodType_info £544)

CONSTANT MethodType info &5HH TR ik,

CONSTANT MethodType info {
ul tag;
u2 descriptor index;

}
d tag

CONSTANT MethodType info 45i#[¥) tag Hiff{E A CONSTANT MethodType (16),
QO descriptor index

descriptor index HRME ISR T EMIA MR ], W B IZR T AL R LA 20

CONSTANT Utf8 info (§4.4.7) £k, RKRIIERIATT (§4.3.3),

4.4.10 CONSTANT _InvokeDynamic_info 2544

CONSTANT InvokeDynamic info M T #’/K invokedynamic 84 B H 2115 T 7%
(Bootstrap Method). SIS HVEMHRIZIEMH A (Dynamic Invocation Name). &
ORI SRR [FI2E 8 DL R v DU REE I B s Ak oh #8240 (static Arguments) MW =741,

CONSTANT InvokeDynamic info {
ul tag;
u2 bootstrap method attr index;
u2 name_ and type index;

}

CONSTANT InvokeDynamic info 45K IR HLHA LT

U tag
CONSTANT InvokeDynamic info Zif4If tag TH{EH A
CONSTANT InvokeDynamic (18).

U Dbootstrap method attr index
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bootstrap method_attr index WUR{EMAMEXS 21T Class A G FITER (S

4.7.21) B bootstrap methods [1HAMAMETI.

U name and type index

name_and_type index HUHH AU XS AT H B A RG], W EMAEIZR TR

T2 J& CONSTANT NameAndType info (§84.4.6) 4y, RRINIEATFITIERE

r(§4.3.3),

45 FE§

FANFB (Field) #8H field info &ilE X, 7E[H—A class XM, ASHAWAF
B A AT AH R ) B FI R AT (§4.3.2).
field info &Mkl F:

field info {

uz2
uz2
uz
uz

access flags;
name index;
descriptor index;

attributes count;

attribute info attributes[attributes count];

}

field info &5MIEIHITLHIAT

QO access flags

access_flags WURAH AT T8 SC7 By 1a) BB AIEEG a1k O HE A bRk o
access flags MHUEIEEIFIAHN S XK 4.4 Pros.
R 4.4 FB access_flags fRitFlIR

Frids {8 i B
ACC_PUBLIC 0x0001 public, /=B Al LLAAEAT ALY i) o
ACC_PRIVATE 0x0002 private, FnFBUNREIZK H S A .

ACC_PROTECTED | 0x0004 protected, FK B nl LAg T .

ACC_STATIC 0x0008 static, KRFFATB.
ACC_FINAL 0x0010 final, F/RTBUE LA S (LS §17.5).
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ACC_VOLATILE 0x0040 volatile, LR TBZEZ L.
ACC_TRANSIENT | 0x0080 transient, RN TFBASHITIIL
ACC_SYNTHETIC | 0x1000 FoRT-Bhgmiras BalreA.
ACC_ENUM 0x4000 enum, FRoNFBONMZE A,

BN ACC_SYNTHETIC Arils, WU XA 7 BOA R ddiihd A2 0, T e e i 7%
ax QB A

FBRURARA acC_ENUM bRk, X BEHX AN PR — MM R R

Class JCAFH I FBOAT DA E 2 ANE 4.4 bRC. AATSARC R TN, — DT
% N §EWH ACC_PRIVATE, ACC_PROTECTED, MlACC PUBLIC (JLS §8.3.1)
SAFRET A, WAREFIRN K EArE Acc_FINAL #1 ACC_VOLATILE (JLS §
8.3.1.4).

B R BT AT 7 BUAR AT ACC_PUBLIC, ACC_STATIC Ml ACC FINAL Axid, thalfgsk
WH ACC_SYNTHETIC Frid, HEAREAE 4.4 TR ER SR T (JLs §9.3),
R 4.4 TRA I access_flags BUREAY ARME, 7EEMN Class X
A CE R 0, Java MEIMWLSEIM N 1% 20 E AT

name_index

name_index JRME LA ZUE S BB A) — AN RCR T HEIBAEIZR G AL I S
CONSTANT_Utf8_ info (§4.4.7) &ily, & MHBMTBHAEREH (§
4.2.2),

descriptor index

descriptor index JlMA AR I — NI RR G| R IAEIZ R 5 Ab iITb
/& CONSTANT Utf8 info (§4.4.7) £k, FR—MERMTBMHERTF (§
4.3.2),

attributes count

attributes_count HJUIRMERZS /T BB nEE ($4.7) KHCE.
attributes[]

attributes RIEF AR ELHE attribute (§4.7) &5k, —AFBOTLAT
FEREA SRR

AHFEHTE XM £ield_info &5, attributes KAl IR GIA:
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ConstantValue (§4.7.2) , Synthetic (§4.7.8) , Signature (§4.7.9) ,
Deprecated (§4.7.15) , RuntimeVisibleAnnotations (§4.7.16) A
RuntimeInvisibleAnnotations (§4.7.17).

Java MERWLSEILLINERR IR BIAIEE field info MM attributes T
ConstantValue (§4.7.2) JEM. W gava BINLSEISCRFRA S A 49. 0 8E
] Class CAF, AT LAIEMIRAI S BIX Y class XA Signature (§
4.7.9) , RuntimeVisibleAnnotations (§4.7.16) Hl
RuntimeInvisibleAnnotations (§4.7.17) 4.

JIT Java BEAUNLSZILAR L RER N 20K field info 457 attributes FHTA AT
(RIS o AKETE A o LB EA T 520 Class SCIFITE SO, eATT H BEA LB ok

f5H (§84.7.1),

46 F3k

FiAT Ji% (Method), 4B SEGIRIIR I ISP Tk § 2. 9FEN, # i method_info
Gk E Lo AE—A Class XAFH, ASAHPIANTHE RN BA MR R A2 R § 4.3.3),

method info Zilekg 1T

method info {

}

u2 access flags;

u2 name_ index;

u2 descriptor index;
u2 attributes count;

attribute info attributes[attributes count];

method _info ZH &I BRI UI T

a

access flags
access_flags WUMERH T5& X9 HT AR s i AR A A J& PE R HEAS AR
access_flags WHUETEEFIAN & XK 4.5 Fior.

£ 4.5 51 access_flags RicFIR

ANE =N YiHA
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ACC_PUBLIC 0x0001 | public, J5ikAT LA ALAR; i)
ACC_PRIVATE 0x0002 | private, J7y eI Fi ]
ACC_PROTECTED 0x0004 | protected, J7¥AL7E H &Rl LAV )
ACC_STATIC 0x0008 | static, it J7¥2:

ACC_FINAL 0x0010 | final, i EAREMES (ET)

ACC_SYNCHRONIZED | 0x0020 | synchronized, 75k H145 220

ACC_BRIDGE 0x0040 | bridge, 75k g ikasr=E
ACC_VARARGS 0x0080 | F/nJrikai KA

ACC_NATIVE 0x0100 | native, J7¥25|HAE java i 5 B4 72
ACC_ABSTRACT 0x0400 | abstract, J5iL¥%AH HAKSZH]
ACC_STRICT 0x0800 | strictfp, J5 kA% FP-strict 1% s U
ACC_SYNTHETIC 0x1000 | J7VEAEUESCAF AN L, thgmikas ™A

ACC_VARARGS i H T Ul W AR IS 2 M S B LR AR K . 2 A K,
TEGwPERT, J7VEM ACC VARARGS FR& I E 1, AR 7% ACC_VARARGS Fr& R E N 0,
ACC_BRIDGE #iki i T U WX AN TV 2 Hh 4 B A R B 12

WRTTEWE T ACC_SYNTHETIC bRk, BUCHIRXANTIERE HgmBeds L It HA S
VARG T L, ADRAGIIMESELE 4.7.8 1 “Synthetic JE@ME” P#EH,

Class UM MIE LK EZ AR 4.5 TibRE, (HRASHRERLFN: —E
Mg E ACC_PRIVATE, ACC_PROTECTED Al ACC_PUBLI = AMpa i—Mhrd; W
R—AINER R E ACC ABSTRACT bk, MIXANVEARERE X E ACC FINAL,

ACC NATIVE, ACC_PRIVATE, ACC_STATIC, ACC_STRICT Ml ACC SYNCHRONIZED
trak (JLs §8.4.3.1, JLS §8.4.3.3, JLS §8.4.3.4),

AT IR L7 VA AL Z5 ¥ B ACC ABSTRACT Ml ACC_ PUBLIC bpik; B nJ LI UEE
ACC_VARARGS, ACC_BRIDGE fl ACC SYNTHETIC frii, fH2ANBEFMRER 4.5 Pl
ERIARET (JLs §9.4),

SR T (§2.9) HAE ACC_PRIVATE, ACC_PROTECTED Ml ACC_PUBLIC

I —AMbrids: BRI E ACC_STRICT, ACC VARARGS Ml ACC_SYNTHETIC fRi,

COPEHTE: MHZRDIAE oDK 1.5 SINZAYE, b TAE Java MVER A R AR 1. 5 RRCACHT I T
RS,  Higieds A sl A I 7%
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HREAREHRER 4.5 P EHRET .
RYIat Ik (§2.9) W Java BIMWLEEA AZHHA], EH access flags WA
T ACC_STRICT A3, JLEHIFREHRE w2008 o
TER 4.5 PEA I access flags WE N AKY MR, 7EERM Class XA
TN BCE K 0, Java REFUNLIHLANY % 288 EAT.

O name index
name_index HUE LA HM A — MR T W EIMAEZR ALK T U
CONSTANT Utf8 info (§4.4.7) #ily, BEARRYIIGLITIERA T (<init>H
<clinit>), BARR—DIERABAEERES (§4.2.2)

QO descriptor index
descriptor index JRE LA H B — N E G| W EMAEIXR T AL I
JiiJ& CONSTANT Utf8_infol § 4.4. DM, Fom—MHBKTTIERIRETT(§4.3.3)
TR AREAEAK I A AT AT 22 25K Y access flags Jillf] ACC_VARARGS Fr
BWBCEN, P RHRAT T B SR U R

O attributes count
attributes count HIRERRIXNIEMMINEE (S4.7) HHE.

O attributes|]
attributes KME—ANRRAKEBIE attribute (§4.7) &M, — A HIEATLIA
FEREAN S MR JENE.
ARG E X method info &, BRI : Code (§4.7.3),
Exceptions (§4.7.5), Synthetic (§4.7.8), Signature (§4.7.9),
Deprecated (§4.7.15), untimeVisibleAnnotations (§4.7.16),
RuntimeInvisibleAnnotations (§4.7.17),
RuntimeVisibleParameterAnnotations (§4.7.18),
RuntimeInvisibleParameterAnnotations (§4.7.19) fl
AnnotationDefault (§4.7.20) £if,
Java ENLSEILAIUERTR AR method info &5 BRI Code ( §
4.7.3) Ml Exceptions (§4.7.5) Jatk. Wik Java BN RRA N 49.0
BN Class M, WA IIERRAFIEEIUXLE class A Signature (§
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4.7.9), RuntimeVisibleAnnotations (§4.7.16),
RuntimeInvisibleAnnotations (§4.7.17),
RuntimeVisibleParameterAnnotations (§4.7.18),
RuntimeInvisibleParameterAnnotations (§4.7.19)
AnnotationDefault (§4.7.20) J@fk.

i Java REFUNLELIL LA 2B IA 0% method info 45T attributes KA R
(PIRE Y o ASFRTEH AT U E A AT Class SCHFTE S, eATT RS AL B hnfifid

5B (§4.7.1).

47 Bt

J&PE (Attributes) £ Class AT ClassFile (§ 4.1) 4ifl). field info (8§
4.5) ik, method info (§4.6) #ifyfl Code attribute (§4.7.3) 4if#AMH, A
A7 JE PR S X

attribute info {
u2 attribute name index;
u4 attribute length;
ul info[attribute length];

}

SFATEENY, attribute name index WJURNMHT Class SCHFMH R 16 7
TR 5RG . HEMAEZRT AL CONSTANT Utf8 info (§4.4.7) 45K, FRH
AEMEM 4T . attribute length BUWMES T ERBEH S A5 0K, RAMKEA @S
attribute name index fl attribute name index Jiff] 6 P74,

LRI class SO ARTEITT, CIIEE XiF. XEEIEER 4.6 A, [N,
BA AR BIC B ST E I Class SFIRAH Java SE MUA'S . fEARIE & LI EE
T, WA A IXLETUE SUBYER Class SUIFT, BT B RRHR B, ANREM R MR

Tty B 2 SR -
% 4.6 HIE NI Class XM RH:
=42 Java SE Class U
ConstantValue ( §4.7.2) 1.0.2 45.3
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Code ( §4.7.3) 1.0.2 45.3
StackMapTable ( § 4.7.4) 6 50.0
Exceptions ( § 4.7.5) 1.0.2 45.3
InnerClasses ( § 4.7.6) 1.1 45.3
EnclosingMethod ( § 4.7.7) 5.0 49.0
Synthetic ( § 4.7.8) 1.1 45.3
Signature ( §4.7.9) 5.0 49.0
SourceFile ( §4.7.10) 1.0.2 45.3
SourceDebugExtension ( § 4.7.11) 5.0 49.0
LineNumberTable ( § 4.7.12) 1.0.2 45.3
LocalVariableTable ( § 4.7.13) 1.0.2 45.3
LocalVariableTypeTable ( § 4.7.14) 5.0 49.0
Deprecated ( § 4.7.15) 1.1 45.3
RuntimeVisibleAnnotations ( § 4.7.16) 5.0 49.0
RuntimelnvisibleAnnotations ( § 4.7.17) 5.0 49.0
RuntimeVisibleParameterAnnotations ( § 4.7.18) 5.0 49.0
RuntimelnvisibleParameterAnnotations ( § 4.7.19) 5.0 49.0
AnnotationDefault ( § 4.7.20) 5.0 49.0
BootstrapMethods ( § 4.7.21) 7 51.0

Q  Java BUHLEILN class XIS (Class File Reader) W20 IEMfMRHIFIEE
Il Constantvalue, Code Ml Exceptions JET; [, Java MERINLIL AR EMT
fEBT EATT IR S

O InnerClasses, EnclosingMethod fil Synthetic BIEWLAiHE class AN &8 1E
R VOIIFEA, ENHTSEI Java FEEE (§2.12).

Q Wk gava BUHLEISCFFW class SUFMIRAS H 49. 0 B = I, ‘EH) Class A
a8 L2 ae IEA R IF I class XA RuntimeVisibleAnnotations,
RuntimeInvisibleAnnotations, RuntimeVisibleParameterAnnotations,

RuntimeInvisibleParameterAnnotations fl AnnotationDefault @1, '©A]

TS Java FERE (§2.12),
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Q4R Java AN SN class SUAFMIRAS N 49. 0 BUE I, E1 Class X
Ik s L E R AL Class S signature @1k

Q4R Java AN SHFN class SUAFRIRA S 50. 0 BUE I, E1 Class S
I S A E R PUN AN B StackMapTable &1

Q R Java AN SHFN class SUAFMARAS Y 51. 0 BUE m i, E10 Class X
INAAR A A UM AN Boot st rapMethods J& 1

QX TR S PERIAE A2 SR TR A2 R 00 SO PR3 UL mT R0 A5
KL, Class SCAFINas st vl DA FRAE T IS5 1, 77 ) AR £ 2% e AT

471 BEXMTZHFEM

(Java REAUNLIVE) SCVFRIESRAE Class U EPER 2 XA ATH Mg L. Java R
LS ARVF PRI class SCPFEi M MER P M BLIV B m . (H7E, PHIfE (Java BRI
o) B E LR YE, ARSI SRR TE . Java MERIHLSE LA A0 20 E A BE R
e S

fltun, g iEds n] LOE SCHIR B P T30 F 59 RATH AR (Vendor-specific) M,
AW Java AWML BIhHAD Tava MWL 220 & A PUN K EYE, FrLARL
R 58 RATE AR K AN LTI Class SCAFRAT A Java BENLSEILEA],  HIMEIX
L8 class KRR HIBINIEAE BARBEN T .

(Tava BHUE) WIFEEEIL Tava IHLSEBUXAL A class SO B s PE im ol i 5
HE IR LI class SCfF. U8R, W class CHEA QS HTHMEYE, FLe TR 0
EIEMERAEXA class A

PN AN E R A 1A R P s 4 B BE B AR TR], T8 18 KDL U] I s — AN 5 kS o
Ko AREE LA EESENE, DA (TJava IS HEE (Java SE7T OY (§7.7) T
R I i 44 7 5K A 44

ASHRTEAE AR I RRAS AT g 2 5 SCHE N TE SCH Rk
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4.7.2 ConstantValue B4

ConstantValue J@MEREKEYE, 7T field info (§4.5) ZifJEMER .
ConstantValue JBMERR—ANH R BRI, f£— field info ZWMEMERTRZ HEEH
— ConstantValue JEtE. WAL TBOVFHAIRS (W field info &4 access_flags
T (K 4.4) WHT ACC_STATIC Arak), WULHIXA field info S5HRIRINH & BALKBY
SrECA'E ) ConstantValue JBMERIRIME, XA R &2 ulih O I 8 & 5B (Constant
Field (§5.5)) ¥ —&65r. XA R AL SIS aE: DR WIat T (§82.9) 4
AT

R field info ZiMFERMAFHETBRAE T constantvalue JEME, A EIELI
WHEAUBLT 20 . BT Java AN SEBLLAiRE R0 constantValue J&1E,

ConstantValue JEME I -

ConstantValue attribute {
u2 attribute name index;
u4 attribute length;
u2 constantvalue index;

}

ConstantValue &k &I I 40 T

QO attribute name index
attribute_name_index MM, WAUE MR EIBIIAMRT . HEMEIZRT]
R IR Z5 2 CONSTANT Utf8 info (§4.4.7) &M, FRTIHFH

“Constantvalue”s

Q attribute length
ConstantValue attribute #ifJff] attribute length FRMEREE N 2.

QO constantvalue index
constantvalue index WUFE, AUE DX HREIBIIAMEG] . HEMAEIZE T 4
RIS A R VE R R A A W R R I R SRR R R 1 BER R 4.7 P
# 4.7 ConstantValue BHEHIZH

FBRE TiREY

long CONSTANT _Long
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float CONSTANT _Float

double CONSTANT _Double

int,short,char,byte,boolean CONSTANT _Integer

String CONSTANT_String
4.7.3 Code B 14*

Code @M —ANEKEM, 7T method info (§4.6) GMMENE. —4 code B
HOAME— =I5 SLBIZAIRN T B BRI T2 (§ 2.9) 147 Java MEFINLEE S BAH R4
BfER. Prf Java REAUNLSLILALAREN PUN Code @M. WIRTTIEB AU native i
abstract M, IAXN method info LiHAREATWIHN Code JBTE, HEBULT,
method_info HWIH MK Code JETE.

Code JE LI 0T

Code attribute ({
u2 attribute name index;
u4 attribute length;
u2 max_ stack;
u2 max locals;
u4 code length;
ul code[code length];
u2 exception table length;
{ u2 start pc;
u2 end pc;
u2 handler pc;
u2 catch type;
} exception table[exception table length];
u2 attributes count;
attribute info attributes[attributes count];

}
Code attribute &I BEUIT
QO attribute name index
attribute_name_index MUREAL NS H B RG], BRI Z 5 AL R I

Wi JE CONSTANT Utf8 info (§4.4.7) &k, FRTHH “code”.
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a

attribute length

attribute length MUKMER R AHEIERIKE, ANUFEIFHE 6 71,

max_stack

max_stack WURMELTH T 29807 VA RHRAE B AL B AT AT HOAE ] I 18] s R B RURFE €8

2.6.2),

max_locals

max_locals HUKMEATH T ZrBCAE 2007k | FH IR JR i A 3 vh (R AR A H, 04

Ve T7 i ] T AL 1 S5 R AL

long fl double M JRAS & 1 KR 51 /E max_ locals-2, &M JRHRARE (1)

BRG] & max_locals-1.

code length

code_length JZHH T Ml /5% code [ 1 EAM T 14", code_length HfH L

KT 0, Bl code [THAAANRE N

code[]

code [ 1 EA 4 T SEBLAFTVEM Java BT,

code [ 1 A LA 1 ST BN AAE, WK code [1HEZHIIER AN 75 12 44 LL

4 FATRXIFFAE, A tableswitch Ml lookupswitch #5848 T W KL 32

P BB EIE 4 FATKIEX T OGT code [1 84U T FXE FATHG I, 55

FR K28 .

ARIER KT code [ 1 BHNARITEMARGRL , KR HPMTT (§4.9) holh.

exception table length

exception table length HiF{HATH T exception table []#ALIN I EE

exception tablel]

exception_table [1HA BN BIALIR code [ 1HAH T — AW AL BE 23S
(Exception Handler)., exception table[134lr, S AT 3 IR AT 7 ST
(CRBEREE S0, PERNANR, 2.10 15,

exception table [JHAMEMT 4 I

YRR WER, T EATE code [ 1 A HARRAESL HA0ifivt, A L8 7RI A SibR K
JERBIE— AT, BRI T 8K ¥ code length HAZERIT code [ 14U AN L
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L 2

start_pc Al end pc

start_pc M end_pc WIHMEERY T 5 H L PLERAE code [ 184 RGBT
start_pc WAUEX AT code [ 1 AT R Fa IRIEE A RZR S|, end_pc #
AFER T code [ 1B PRI RN A BRG], E A% T code_length
(M, BUMET code [1H4LINK . start pc HAZILE end pc /P
MFRP U AR RV [start_pc, end pc) WE, SR AbBRERHOG AR, Bl x b
FHEAMWNABEEENIE, < W2: start pc < x < end_pc.

br b, end pc (HAG AR T 55 AL BRA A RGEH X S T Java REWL L
BB : LR Java AN — 575 code JBPERICENIES & 65535
A, FFHB A AP RERIR LA, AR FIR SR A BT B AL B A
Frab s AN g 1 A T AR BRAFUEAT 7k SEIRI 646 7 VR BRI A6 A0 572 1)
code [ 1 Etd B KKSE N 65534, XFERTLAREZRAMNEX A BUG.

handler pc

handler pc WURR—AN 51 AL BEAR I £ & R L 20 R] IR — X 248 code []
H I AR MR A R 5 .

catch_type

IR catch_type WURAEAN 0, IBAE AR M — MRS, Wit
TEZR G ML L CONSTANT Class info (§4.4.1) &5k, RoR4HI7H
A BEASFE € T B R SR o AT S P ) S R AR SR 1 IR S il
AL IR A A

IR catceh_type WURAEAIRK 0, B ATZA 0 AL BEERE 2 5 DT S 0 4l H IR

B . XA T L finally BA) (§3.13, “4iiF finally”),

U attributes count

attributes_ count WIMELH T Code JE&VET attributes KM,

O attributes(]

JEMER I EEAS A AE L AE attribute 454 (§4.7). — Code @M AT R
Bk g kS 2 ek,
AREH E XH . AU IAE Code JE LM B MERF A 2 H A8 & LineNumberTable

(84.7.12), LocalVariableTable (§4.7.13), LocalVariableTypeTable
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(§4.7.14) Fl StackMapTable (§4.7.4) J@k.
AR A Java NI SRR Class CAFMUA S A 50. 0 BT iy, A & A 20 IE
MR FIEEL Code JBPEM B PER BRI StackMapTable (§4.7.4) JEtk,
Java REAUNLSEILL I E 3) 20 Code Ja LR 12 Bl rh HR L) B A B AN BE UM IR 1
ARG BAT 32 X JEEAN M Class SCHFMITE S, HAESR LR s s 2 (8

4.7.1).

4.7.4 StackMapTable /& 1%

StackMapTable @M —MNEKJENE, 7T code (§4.7.3) EBHEMEMELD . XA B
SAEREAANIIN B RALEN B (§4.10.1) #AEH.

StackMapTable JEMEE 0 RLZ MBI (Stack Map Frames), BRI iHS 2
AT TP A, T 3R0R R AL B R A SO B B 2R Y

(Verification Types §4.10.1),

KRN (Type Checker) ok FIALIE HbxT7 VAR R AR G AR RO i 7 2211 2 7Y
RFEAP, —AEEEHIG (Location) [R5 SUEME— ) & B A% o ol A1 H0ke 7

BATEW HBIARE “FeMLd i~ (Stack Map Frame) Fl “ZRAVRE” (Type State) Kifh
SRR DA 525 10 o i A s RS VR Bk P A7ty B O WU B B0IF K7 (Verification Types). 4
ik class SCEFIU TSI, FRATTI 56 A5 FH RO A RS St ™, T 245k 8 A, 75 800 ey ol S
KA, FATE T A IIARER “FARE".

TERCA G KT 85T 50.0 [ Class SCAFH, WERTTVER Code JE M AT Bt iy
StackMapTable @, @l WA &AM stackMap @, X4 stackMap JETER
YEHZ AT number of entries fH} 0 [ StackMapTable JEI. — )ik Code B Z
Hiefi—A stackMapTable &, KU ClassFormatError 59,

StackMapTable &AM T

StackMapTable attribute {
u2 attribute name index;
u4 attribute length;

u2 number of entries;

stack map frame entries[number of entries];
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}

StackMapTable Z5MJIR B IH AT :

O attribute name index
attribute name index JH MR HRILMA R, & RMAIZR T FHAk
WIBJE CONSTANT Utf8 info (§4.4.7) 4k, FIR “StackMapTable” F4fHi.
QO attribute length
attribute_length RMER R HATEIEIKE, AURIHGN 6 37,
O number of entries
number of entries WMIMELH T entries RPN AEE. Entries RMEAK
PUEHRJE— stack_map_ frame ZEHIAIT
O entries[]
entries R4 T AHJAIIT K stack_map_frame 4.
A stack_map_frame GERHE ] — MR T 107 T RS R R R RALIRE . B MR
(Frame Type) #BE kB MAR]—A offset delta (BIEWMBE) {H, JHTH5H A
FEIBAT I RS2 Br - A A% o A P IR 0 5 A% B 073k A — Wil 2 e i A%
(Bytecode Offset) JllL offset delta M 1, WIS FT—ANME 77 BRI ER D
(Initial Frame), HSXI5FFiidmEe i/t of fset delta.

S BELRAEAR ISR WA T80 R A A, £ S8 RS 75 I AT Tl v LA P 88t A% 10 A A2 SE e )
FA W . 1A, BT AWEEH T offset delta+l MTHE I, FATrr UG OR fhi
BEAREL,

1t Code JBYEM) code [1 BT, WM R 1 MAE R SNE S, FNZA code
B EHT StackMapTable &M, B entries WAy —ANEH Tk R R 1 (1)
stack_map_frame £ity, IBEATHVIXSAESINAE L5 AR FIH B b

stack_map_frame I — NP RBIRL (Tag), 7P aabE 0 s
PR T U EZER, XEE BRI A R AL .

AW AT AL E A TR (Frame Types):

union stack map frame {
same frame;

same locals 1 stack item frame;
same locals 1 stack item frame extended;
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chop frame;
same frame extended;
append frame;

full frame;

}
T IR, U4 full frame, EATHIHERITE WM T AT BT, 1 R UH5HA 52 HEAE M
(Very First Frame) BJUNELE, JiEMulaamuEratn, el iy ikfid o 5,

P45 853 % methodInitialStackFrame ( §4.10.1.3.3).

Wik same frame FIZRAFRIL (frame type) WIHUETEHDE 0 2 63, WHIRZEMARILHT
T KWK AL same frame 87, U] 24 Hipioud A A AT — AR I 58 4 AH IR ) Locals [ 14K
41, HFHXNM stack WMBURANECY 00 MHTNIT offset delta fHHH frame type I
R TR

same frame {
ul frame type = SAME; /* 0-63 */
}

MiZkM same locals 1 stack item frame MIZERRICHIIUETERZ 64 & 127, W
RAFRL I M A2 same locals 1 stack item frame ZRAL, UG HH Y Hi M4 1
B — AR I e A Locals (1404, RINXTNM) stack [ 1EAIM SN ECH 1o ST
ff] of fset delta fHM frame type-64. JFHH —I verification type info WERKETE
BRI 2 5, TR —A stack WG .

same locals 1 stack item frame {
ul frame type = SAME LOCALS 1 STACK ITEM;/* 64-127 */
verification type info stack[l];

}

JEHIAE 128 2 246 [FZRIBYPRICAE & hy A SR AT FH i T0LEA 1)

MM same locals 1 stack item frame extended HIfHN 247 HIZRBIFRICERIR,
O R W AR A AR i SE AR R K Locals [ 1804, [RIEFXTIVIF) stack [ 1 BT K

RAECH 1 9HIMIN of fset delta WMETREH of fset delta WY E . —> stack(]

O PEHTE: ACHEAN “stack”s “locals” # StackMapTable @I, EATTSIE4T I AR Wb K3 /E
B, AR R RAE WU R, HIFER —FERVG . BSCh X e IE h “stack” Hl “operand stack”.
“locals” Ml “local variables”, B, $RMAUBHEIUNAEH Llocals (184, stack FKER, M2
IEATINARMIIS, )2 BRI R O RO . R A 3, Al B T AR B R SO R X 4y
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A PRBEAE of fset delta WX Jh.

same locals 1 stack item frame extended {
ul frame type = SAME LOCALS 1 STACK ITEM EXTENDED;/* 247 */
u2 offset delta;
verification type info stack[1l];

}

MWiZRA chop frame MIZRAIFRCIIIEIE L 248 & 250 WHERRAFRLFT A E S8 2 e
A chop_frame, WULWIXS N FHEAERR 2%, I HANAFIHT— MRS 8 Locals [141
M, AP k N2 FER locals BUEAFEN . k FMEM 251-frame type i€,

chop frame {
ul frame type = CHOP; /* 248-250 */
u2 offset delta;

}

Wik same frame extended HIEH N 251 MIZEABRCHR IR WRIABRICHTHE i
Mt same frame extended Z8MY, UE W] 4 AMITAT A7 AT — A AR LR T4 58 4 AH R 1)
locals [ 150, [FIBXRV) stack [1EAL MR EEA 0.

same frame extended {
ul frame type = SAME FRAME EXTENDED; /* 251 */
u2 offset delta;

}

MiZRA append frame [ZEAFRICHHE TG 2 252 &2 254, WSS brad B (12
1%y append frame, MBS NARAERH N 2%, H HAL & AET— MR R locals (]
A, ANLEEAMII k M) locals Wi. k ik frame type-251.

append frame {
ul frame type = APPEND; /* 252-254 */
u2 offset delta;
verification type info locals[frame type - 251];

}

7 locals [JHA T, K514 01 CGE—) MARRE MR JRHARR. WRENE
ff “locals [M] F/REE N ADNJREA R P IL 48 “locals [M+1] BN N+1 MR E”
fridi, FRHEEAE locals [M]—E it FAILMZ —:

O Top variable info

O Integer variable info
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U Float variable info

O Null variable info

U UninitializedThis variable info

O Object variable info

U Uninitialized variable info

0, locals [M+1]HURRINE N+2 DN E . X TAERMZRT] 1, locals 11N
S AR 1) 2R 5 | AN BE KT I 5 ¥ ) Jmy P AR R I e KR 5 M

fE stack [1THAT, R510 08 CR—A) BUARRERFEBHIIRIEH TR, AR
IRREGETBRAE BRI TS . B E R AR R I T R R 510 0, FAFRZ AICHE 0, ZJRIeHMK
UOETEER 1. J6ER 2 45 WREENGAE “stack [M] KRR N DITCR” PHEF AR “stack [M+1]
RN N+LATCR” G, RN stack (M) E& NAIEHRZ

O Top variable info
Integer variable info
Float variable info
Null variable info
UninitializedThis variable info

Object variable info

0O 0O 0O 0O O O

Uninitialized variable info

A

M), stack [M+11RERIREE N+2 DIUE, W TAEERRS] 1, stack [1] r&siion iR
FIVHBANGE R TV IR AR B d5 VR

verification_ type_info &I —A7 tag MEARMbRIL, ZJREREE 0 REA Y
Fontl tag REPTE M5 . B4 verification type info £ifn LIk 1 ANE 2 MNMF
fitf BT IS IE AL B

union verification type info {
Top variable info;
Integer variable info;
Float variable info;
Long variable info;
Double variable info;

Null variable info;

UninitializedThis variable info;
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Object variable info;
Uninitialized variable info;

}
Top_variable info RMFIHIIXA AR A UL top (1) .

Top_variable info {
ul tag = ITEM Top; /* 0 */
}

Integer variable info FKAUYIWIXARHAEMTRUERE int

Integer variable info {
ul tag = ITEM Integer; /* 1 */
}

Float variable info KBIUiW]RFIAL AL SIIERA float

Float variable info {
ul tag = ITEM Float; /* 2 */
}

Long_variable_info KRB HIFFk FITH G RAERA long, WIERAFHEFICE R HE,
W 25K <

Q  ABEREANRTMER AR,

Q PR T R RS U o

USRI R B S B, R

QYT I REAE AR T

Q SRS A — MR R IT RS RER Y .

Long_variable_info SH7E AL R B EAERAL P A ] 2 AMFAfFRIC.

Long variable info {
ul tag = ITEM Long; /* 4 */
}

Double_variable info FRMUIMIAAH L FIAERS double. WIRTFE HFITL )R
A, NEOK:

O ARERRKRTMEN R .

Q PR AN R AR R S U o

USRS TCAF it A O 0y, K

Q  HETHIAE G R ICA BEE AR T

gt
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Q  SEEHDUT K N R TE S RAER Y ..
Double variable_ info S5#7EJm AR E R sRAELR P & ] 2 IMFEA# R IT.

Double variable info {
ul tag = ITEM Double; /* 3 */
}

Null variable info RMUHILEE I ERAERM null.

Null variable info {
ul tag = ITEM Null; /* 5 */
}

UninitializedThis variable info FSMUiMHAFfif B oA & S iE 2R Y
uninitializedThis.

UninitializedThis variable info ({
ul tag = ITEM UninitializedThis; /* 6 */
}

Object_variable info KRB WIAFHRICH &G HA Class HISEHl. it ElifE
cpool index ZH IR G4 CONSTANT CLASS Info (§4.4.1) ZifRIR.

Object variable info {
ul tag = ITEM Object; /* 7 */
u2 cpool index;

}

Uninitialized variable info BiHAAFAGER G IR
uninitialized (offset), offsetlﬁ?%ﬁ?T‘gﬁ\ﬁﬂgﬁi,i%ﬁﬂffﬂf?ﬁtStackMapTableE%
PEIR) Code JETEY, new FRABIE N G T AAAE AL E -

Uninitialized variable info {
ul tag = ITEM Uninitialized /* 8 */
u2 offset;

4.7.5 Exceptions B 14

Exceptions B & —MEKEM, EALT method info (§4.6) ZifETEET.
Exceptions JBYEIRH T ANNEHRERE R Rl 1) 78 . — method info gty iz

gt
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HEEH — Exceptions J&E.
Exceptions @MW

Exceptions attribute {
uz attribute name index;
u4 attribute length;
uz number of exceptions;
u2 exception index table[number of exceptions];

}
Exceptions_attribute # =M UE 41 H
QO attribute name index
attribute_name_index JRELAAIIUEXT H AN — MR G| W EMAEZR T4t
(IR 52 620 f: CONSTANT Utf8 info (§4.4.7) 4if, FRFHH "Exceptions™s
QO attribute length
attribute_length JIMEL H T HATEMERKE, AEAIHAE 6 711,
O number of exceptions

number of exceptions HF{HZHH T exception index table[]1#(4 i

O exception index tablel]
exception index_table [ ] B IFIBEAN LI A AR A 00 0] o it (R AU R 51 o 5
MR LLZR 5| AhfH B 5 A0 AE CONSTANT Class info (§4.4.1) 45y, ERXA
T3 7 W I S (R R IR 2R

— AN R, AR T S AR A

O  ZHAE RuntimeException B 1280524

QO EWHTZE Error BUHFIRATSEH .

O SR SE exception index table [ ] 54 I8 2 s 12K 152451

IXBEELRATAE Tava REAUNUHEA TSR 2, e ARG B AT S e 7

4.7.6 InnerClasses J& It

InnerClasses BHEE—NELKEM, T classFile (§4.1) Z5iMIEMELR. AN
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T BB 5 X — N RR K 1 class MUk o WR ¢ i i E A
CONSTANT Class_info f§fi, HIXAHRFIRRSRREHEE DA TAE— M, A c i)
ClassFile Zif M@ PEL T A5 A X NI InnerClasses JEE.

InnerClasses JEMERTE IDK 1.1 ool 7 SCRe RN H: LT 5 NI o

InnerClasses_attribute {

uz attribute name index;

u4 attribute length;

uz number of classes;

{ uz inner class info index;
uz outer class info index;
uZ inner name index;
uz inner class access flags;

} classes[number of classes];

O attribute name index
attribute name_index HIELAUE X H BEIMATHGIH . H EibfEiZR T4
[P G LJ & CONSTANT Utf8 info( §4.4.7)8M, KANTFFFH "InnerClasses".
Q attribute length
attribute_length MIHMESTH TIXANEIEMAEL, AIEHT 6 7.
U number of classes
number of classes WMEERR classes [ 1 AR A TR .
U classes|]
HEM TP AR CONSTANT Class_info &MU AR REEL HIFARREAN R BT,
WERAS KB IFE classes [1EAL AT N5 20
WA Class PEEGHLREH L, MAERF M (LXK Innerclasses B
WA E X b, BRSSO 1 LB HOX AN Class .
IX SRS 7RG N SRR B PN 42 11 R b AR L 8 IAMTR (Enclosing Class) HEIEH
EHENIN InnerClasses 5 B
classes [ 1B PR EE LT 4 DI
U inner class info index
inner class_info_index JUME AL — M0 EIBHA AR T W EBAEZRT]
ALFTTAZRE CONSTANT Class info (§4.4.1) &5, Fop¥E co METRMY
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Q

Ab 3 TSI Tk ¢ 1R R .

outer class info index

AR ¢ ARREE DM (W c ATEREED (JLs §7.6). R#E (Jus §
14.3) siEH#EK (JLs §15.9.5)) , 4 outer class_info_index HHEN 0,
5 NI AN TR R D6 200 0] it () — N R 51, W EIBAER R G A T 25
CONSTANT Class_info (§4.4.1) &y, X DR N, ¢ HRXAFKEHE DK

J&

pit

inner name index

MR c REEHK (JLs §15.9.5), inner name index FMHMENI AN 0. HNIX
AT FRE DA Bt ) — MR 5], R IZ R 5 A R T2

CONSTANT Utf8_info (§4.4.7) &itl), FIx C [ Class SUAFAEXT Y AR SCAFh E
Xy C HEERTIAA4FR (Original Simple Name)

inner class_access_flags

inner class_access_flags MHE 2 —MEMIRE, T T2 X class XX R
PSCAEF ¢ VT R ABUNIBEA R YE . H] TGP as A£G PSSO PE I T AR ¢ (RS
M. inner class access flags WHUEIEHEFIUH WK 4.8,

R 4.8 WHRRDS SRR E AR E

it {8 X
ACC_PUBLIC 0x0001 | YA€ X public
ACC_PRIVATE 0x0002 | YECfsE X private

ACC_PROTECTED | 0x0004 | JsiscftsE X protected

ACC_STATIC 0x0008 | YT X static

ACC_FINAL 0x0010 | YE3CfsE X final

ACC_INTERFACE 0x0200 | Ys3CffsE X interface

ACC_ABSTRACT 0x0400 | Y 3Cff5E X abstract

ACC_SYNTHETIC | 0x1000 | #H synthetic, AEJECAFE X

ACC_ANNOTATION | 0x2000 | 7 H annotation

ACC_ENUM 0x4000 | 7 BH enum

Pk 4.8 A€ X inner_class_access_flags Jil, #Je hARKAE M Hited
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e XEEFATIEEF I Class SN E N 0, Java REAUNLSEILNY 2 EA 1
R class CAFMIRRAS S 4 51.0 B, JEIERTH InnerClasses Jafk, JFH
InnerClasses JEMEM classes [1 AT inner name index FMIME N 0, WX
outer class info index FM{ELAZIN 0,
oracle [f] Java BRINLEZIA S A Innerclasses JEMERIEAE S| 028038 D1
Class CIFI—2k.

4.7.7 EnclosingMethod J& 14

EnclosingMethod JEMZE AT IERE KR, 7T ClassFile (§4.1) ZifMaEtER. X
HALY class N RHEECE R4 KN, 48R EnclosingMethod JE@M. —ANKRZ HAEH —
> EnclosingMethod &1k

EnclosingMethod J@MA& a0 :

EnclosingMethod attribute {
uZ attribute name index;
u4 attribute length;
u2 class_ index
u2 method index;

}

EnclosingMethod attribute ZEMIITHLHA LT :

QO attribute name index
attribute name_index WMELAUE —MXTH EIMIA MR T W EBAEIZRT L
({0620 J&: CONSTANT Utf8 info (§4.4.7) £k, FRTFHH
"EnclosingMethod",

Q attribute length
attribute length WHKMEE N 4.

U class index
class_index HiHLZUE —RTE EHIA AR HEMAEZRET ] RIS
CONSTANT Class_info (§4.4.1) &), Fonl&Auim iR n =,

O method index
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AR T RA AR A TNESAIIA I 2 P B (Enclosed), M4

method index {§N 0, Ml method index JiHI{EAAUENF B —ANEHKT],
WM IZ R G AL A A JR 2 CONSTANT NameAndType info (§4.4.6) &k,
%o~ class_index J&PES|HMISEHN BTV I 5 44 FJT 22850 . Java a7 ot
EAETE: FARUEIE N method index 58 520 15 iR I

EnclosingMethod B2 /77 (Closest Lexically Enclosing Method)s

4.7.8 Synthetic B4

Synthetic BV KEM, T ClassFile (§4.1) HHEMER. WR DR RE

AAEWE SO I, WAZIARIEATH Synthetic JBYE, Si#H I E ACC SYNTHETIC prdi. ME—
(I A e 5 N TSI TE R 1)t PRds 8l AR 07k, Wateil, Java 4ifeiE 5 MEIAR
SEEN IR T (TES BN SBIRIEA T K64 54, LK Enum.values () fl

Enum.valueOf () & PSEAMEH synthetic @M AcC SYNTHETIC Axic .
Synthetic JEPERETE ODK 1.1 HO T SZRF IR EE: L 5 I 1.
Synthetic JEMERFE T

Synthetic attribute {

}

u2 attribute name index;
ud4 attribute length;

Synthetic &MU U T -

Q

attribute name index

attribute_name_index JHEAAUEN HEMBH — MR G], WEIMEZRTIL
[ R 52 20 J: CONSTANT Utf8 info (§4.4.7) &Ky, FRTFHH “synthetic”.
attribute length

attribute length MHMEEEHR 0.
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4.7.9 Signature &%

signature JEMRENEKEME, 7T ClassFile (§4.1), field info (§4.5)
B method info (§4.6) ZMMEEER . 7& Java BEH, AEFE. L. WL
RENZ L RS T RMAF R (Type Variables) BB AM (Parameterized
Types), W Signature JBIESNEILREZMAELE L,

Signature J@YEAE AT

Signature attribute {
u2 attribute name index;
ud attribute length;
u2 signature index;

}

Signature attribute &5ifJ&IUHKIUEHIAIT

QO attribute name index
attribute_name_index JMEAZE X EAIAER T HREIAERTIAH
Jl AR CONSTANT Utf8 info (§4.4.7) 4if, RRFH “Signature”.

Q attribute length
signature attribute Zifff] attribute length WML 2,

QO signature index
signature_index WURMELAUL — A EIMAA RG] B AR R T AL I T
& CONSTANT Utf8 info (§84.4.7) 4ily, FRBEALBITRIMAEL 7Bk
% R YHT signature B Z ClassFile S5HMIMIEYE, MIXAEEMRRE%
%y MAYHT Signature JBTE/E method info GMMJENE, WIXANGEM KR ITIER
M, W MET Signature JBMESE field info ZMMEME, MXALMERTE

4.7.10 SourceFile B %

SourceFile BMUEREFEEKFE, fiT ClassFile (§4.1) &ifMMEEEX. —1
ClassFile &M EtEREZ HEER S SourceFile B,
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SourceFile BT

SourceFile attribute {
u2 attribute name index;
u4 attribute length;
u2 sourcefile index;

}

SourceFile attribute Z&IIIULIHUI T :

O attribute name index
attribute name index JUMHLAUE AN H BB EEL] . HRIBIEZRTIAL
[ R 53 420 J: CONSTANT Utf8 info (§4.4.7) 45if, RRTFIFH “SourceFile”s

O sourcefile index
sourcefile index JUMEHLAUE AR H EMBIIAT AR T REMBIERR T AR
W CONSTANT Utf8 info (§4.4.7) &k, FRn—NFRH.
sourcefile index M5 PR H RINWHRIEN Class SCAFRITESCAT 4 7. AT
YRS H R H s 4, WAEIRIESCAF R Zaxt k1244 . TR (Lo 55 1
B s RIS AT I iR FE 8% (Runtime Interpreter) JTA T HAE M4 92brff
FHI A

4.7.11 SourceDebugExtension J& 14

SourceDebugExtension JEMEEENE, T ClassFile (§4.1) gilEME%R.
ClassFile &R EER T Z L& — SourceDebugExtension &M
SourceDebugExtension J&MERI T

SourceDebugExtension attribute {
u2 attribute name index;
ud4 attribute length;
ul debug extension[attribute length];

}

SourceDebugExtension attribute &5t &IIJ UL U

QO attribute name index
attribute_name_index JRA{EALIUER H B — MRS HEI/EIZR T b
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[ R 72 620 f: CONSTANT Utf8 info (§4.4.7) &Ky, FRTHH
“SourceDebugExtension”,

U attribute length
attribute_length MHMESTH T AT EIEMKEL, AOFETTRK 6 A7, Al
attribute length HPEE T T84l debug extension [ 1 EAIMKEE

QO debug extension[]
debug_extension [ 1AM T RAY RERBGEE, ¥ REIFIKEEXT gava EBIIHLK
BT BRI X o 1AM RO UTF-8 SRS 2R (§4.4.7) FoR, XA
FREEAY byte B 0 FZIERT. FEVEREMAZ, debug extension[1HAFER

FIF AT R AT LAEE Class SEGIR A 747 G

4.7.12 LineNumberTable B4

LineNumberTable JEM 2 ik AKEM:, 7T code (§4.7.3) glMEME. ©oiiHik

A5 T WS AT SRR N AR Java BRINLK code [ B4 X N4> 75 Code JEB1TE
fEPEL T, LineNumberTable J&IH A AL AT RINUF I, AL, £ LineNumberTable
JE AT SRR — AT SRR R s KN A, Bl LineNumberTable @A 25 1
AT ——XF

LineNumberTable J&MF AT

LineNumberTable attribute {
u2 attribute name index;
u4 attribute length;
u2 line number table length;
{ u2 start pc;
u2 line number;
} line number table[line number table length];

}

LineNumberTable attribute &5 &IIIULEHUIT:

QO attribute name index
attribute name_index JWMELAUER HRMK —MER T W EBAEIZRT L
(KB A A0/ CONSTANT Ut£8 info (§4.4.7) 45, RRFEFH
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“LineNumberTable”,
QO attribute length
attribute length £ T HFEIEMACE, ACFEIFGEH 6 70,
QO 1line number table length
line_number table length WHE%H ' line_number table [ 1#4HIE AN
U line number tablel]
line_number table[]#4 AR B AFRYW A AT 5 HIZAUALE code [ 15T
A A RIERIL A, 1ine number table MRS AR ALA LI F I
B start pc
start pc FUREHLIE code [ 1 EAM—NEG], code [ 1 FHLEZR T LI FHF
TR SR AT ST start pc WURMEMA AN T T LineNumberTable
JETERTER] Code JBIEN code length TIFIME.
B line number

line_number JMMEZT S YRS AT EAH LA .

4.7.13 LocalVariableTable B 4%

LocalVariableTable &I LKJENE, 7T Code (§4.7.3) BYEMEIER . EHM
WG T AT IR T R AR 15 B {E code BIEREMEL T,
LocalVariableTable J&ER LI ALY L. Code BIETHITEA R B R Z L GEH —
4N LocalvVariableTable &1k

LocalVariableTable J&MER 0 T:

LocalVariableTable attribute {
u2 attribute name index;
u4 attribute length;
u2 local variable table length;
{ u2 start pc;
u2 length;
uZ2 name_ index;

u2 descriptor index;

gt
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}

u2 index;

} local variable table[local variable table length];

LocalVariableTable attribute &5HJ&II UL :

a

attribute name index

attribute name_index JIHH AU HHIBH) —MIARG] . HRIBEZRTIL

(I B L 20 CONSTANT Utf8 info (§4.4.7) &M, FRFIFFH

“LocalvariableTable”.

attribute length

attribute length WURMEST AT @ KR, AEIEITHRE 6 M5,

local variable table length

local variable table length HH{E%H | local variable table[]#(4l

RS 7% PR

local variable tablel[]

local_variable table [14IAIEE— AR R R E A code [ 184

R A% VI R o B[R] IR T DA 22 BT 0 ) A R R P 5 P SR PR AR i ) 2R 5

local_variable_table [] ¥ AHA LT 5 .

M start pc, length
BT 45 5E 10 R A (R 5 [ #fE Vil [start _pc, start pc+length) i, BN
start pc (FFAHE) & start pctlength (NMIFFHEE). start pc K
{HALAUE MR 2T Code JBYEM code [1BAIAH RG], code [ 1 HAARXNE
GLBIUE—FAR L IFR start_petlength BARLH] Code JETER code []
HAHMABMEG], code [ 1 HALERR T BIE AR M ERAER, E 2 2N
code [ 18U KERB/ANRTHE.

B name index
name_index MWUE DA ZIUE 0 H M) — MR T WM IZ R TIAE R
JifE CONSTANT Utf8 info (§4.4.7) &Ky, TR —NRHAERMAG KIS
eEs (§4.2.2),

B descriptor index

descriptor index HiHMELIUERTH B — N RUERT| . W EMAEIZERT W
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R LB CONSTANT Utf8 info (§4.4.7) &Ky, FoRUFEFT )RR
R FBAiATT (84.3.2),

B index
index A IR F AR B 7 2 U AR R R AR B R P IR 5o WERAE index RIIALH )R

AR JE long BY double &, W H index il index+1 WANERTI,

4.7.14 LocalVariableTypeTable /&%

LocalVariableTypeTable B ERKENME, 7T Code (§4.7.3) WEMER. &
W T4 R A0 E T AT AT TR AR R IE R, {E Code JBIERBMER T,
LocalVariableTable J&PE A MZMUEZMUF L. code @R R A B Z L Aefd—
A~ LocalVariableTable JEft.

LocalVariableTypeTable JEM M LocalvariableTable @M IFAMIA,
LocalVariableTypeTable #HEA M FE BIMARMIAFHEE . XANDONZ R R L. 28
KBS RN B ILTE LocalvariableTable JEPEM LocalvariableTypeTable JEIEH,
HoAb B A B LocalVariableTable JEME#R T,

LocalVariableTypeTable J@IA& 0T

LocalVariableTypeTable attribute {
u2 attribute name index;
u4 attribute length;
u2 local variable type table length;
{ u2 start pc;
u2 length;
u2 name_ index;
u2 signature index;
u?2 index;

}local variable type table[local variable type table length

}

LocalVariableTypeTable attribute £ IiHI It BHUIT

QO attribute name index
attribute_name_index JRA{EALIUER H B — MRS HEI/EIZR T b
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[ R 72 620 f: CONSTANT Utf8 info (§4.4.7) &Ky, FRTHH
“LocalVariableTypeTable”,
O attribute length
attribute length WUFMEST AT @ KR, AEIEITHRE 6 DMys.
O local variable type table length
local variable type table length HiF{HZH T
local variable type table[]%4L& b1 %R .
O local variable type tablel]
local_variable type_table []HUZME DA RR DRI EKELAL code]
P B A% G o 8 RN T DA B A Ja) AR 2 4k Tl ) SR AR R
5l. local variable type table[]¥HBAN DA 5 NI
B start pc, length
PITAT 45 5E (KRR A B (M 3R S | AR AEVEH [start_pc, start_pc+length) ', EIMN
start pc (UFEHH) % start pctlength (AMIFEH ). start pc KI{EH®
T AN U HT Code JETEN) code [ 1 BAMAREG], code [ 1 HATEXAZR S 4b
WA — 4 FR 2 HES . start pe+length 242 YT Code JEMEM code [ 154
ARG, code [ 1 BALERRTIALIE— 5352 AR, B2 2N
code [ 18U KERB/ANR T HE.
B name index
name_index WU{E WA ZIUE 0 H M) — MR T MR IZ R T IAE R R
JifE CONSTANT Utf8 info (§4.4.7) &Ky, TR —NRHAERMAG KIS
e (§4.2.2),
B signature index
signature_index HIHHLAUEN T M — MR G] . HREIBIEZRTIALK
% BN AL CONSTANT Utf8 info (§4.4.7) 4if), RRGIHFET R E
KM FBES (§4.3.4),
B index
index A JRyHB AR HEAE 2 AT AR SR AR AR T R T WUIRAE index REIALHIR
WA & long B double B, NIMH index il index+1 WANEG].
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4.7.15 Deprecated JB 14

Deprecated &ML EKEN:, 7T ClassFile (§4.1) , field info (§4.5)
5 method_info (§4.6) ZMEIERT. K, 0, ka7 B LIt ) Deprecated
JEYE, AR B Rk Bl TLE I, W B AR SR A A IR AR AT
IR A o TR CEFn g i 28 ) BE Class SCIFAR SN, W LAH] Deprecated JaMER & JRE I
WXL, 0 Ee B, b AT Deprecated BIEMHBIA LB
ez U S

Deprecated JBPE/EAE JDK 1.1 A T SRR K edeprecated M5 A/,

Deprecated JEMEM T

Deprecated attribute {
u2 attribute name index;
u4 attribute length;

}

Deprecated attribute Z5HJ& LB LIT
QO attribute name index
attribute name_index JWELAUER H MK — MR T W EMBAEIZRT 4
(IR 72 620 f CONSTANT Utf8 info (§4.4.7) 4if), £RFIFH “Deprecated”.
QO attribute length

attribute length IHMEE &R 0.

4.7.16 RuntimeVisibleAnnotations /&4

RuntimeVisibleAnnotations BRI ZAKENE, 7T CclassFile (§4.1),
field info (§4.5) Bimethod info (§4.6) 4iflEHEL .
RuntimeVisibleAnnotations M T{R4F Java i 5 IR, FEETVEMIZAT I 0] UL A
(Annotations). #/> ClassFile, field info Ml method info &MEZ HEESH I

RuntimeVisibleAnnotations J&M A AT IR P 0 R ITE ST ] WY Java &5 E
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fitte Java HEAUBLII SR IX LT AR nT BN K APT AEHI AT

RuntimeVisibleAnnotations @MW

RuntimeVisibleAnnotations attribute {

}

uz attribute name index;
u4 attribute length;
uz num_annotations;

annotation annotations[num annotations];

RuntimeVisibleAnnotations attribute Z5f#& I LIT

a

attribute name index

attribute_name index JHHMAZUEN HHILH — MR G. HEBAEZRGIA
(I B L 20 CONSTANT Utf8 info (§4.4.7) &M, FRFIFFH

“RuntimeVisibleAnnotations”.

attribute length

attribute_length WIHESTH T AT EIERAKEE, AOIEITIRKT 6 7.
attribute length JUAIE H1 24 F 45 K9 I AT I ] WL A O AMEL TR E
num_annotations
num_annotations MKMELS I T 257 4544 RO AT IN ] Wi i 80 . SRR T
HIRZ W RES N 65535 MEATIN AT LK Java 15T M#.
annotations/(]
annotations [ 18 MR O AE R R — AR T3 W ME— (RIS AT I W] WA
annotation Zf k%N H

annotation {
u2 type index;
u2 num_element value pairs;
{ u2 element name index;
element value value;
} element value pairs[num element value pairs]

}
annotation &if&- I BLHA W T
B type index

type index HHMELIUER M) — N RET . R EIZRT b K

N

PUNZIJE CONSTANT Utf8 info (§4.4.7) &k, £n—NTBRBRHA,
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AT BAA R R 7R — MR, RIYHT annotation S5 R IR — 2.
B num element value pairs
num_element value pairs WHMEZH T 21T annotation 45K /R IV
A P R R 0T CRREAEDOS A X - JTCR —(ED I8, Bl element value pairs(]
B TR, R ME b RS 8E R £ N 65535
ANBEAERT
B element value pairs[]
element _value pairs []EAIAIRE A0 FIMEXS BN 2 AT annotation %
e 7 PN i o B W — FRT A0S element value pairs () B 2 A 75
PN,
€ clement name index
element name_index JUFMELUEA H B — M ART . FHHEb
FEZR G IR R 2 A2 CONSTANT Utf8 info (§4.4.7) 4if, £
RN ERT-BARATT (§4.3.2), XANTFBRGATTH T2 T

element_value pairs MR RAKITER FIVERA

® value
value MIMEZGH T element value pairs "R RBEEN )
fE.

4.7.16.1 element_value £5#4

element value & —ANAIHFREEA A (Discriminated Union) ¥, TR “I0H
—H” FVBET T . SRR SRR A (4% RuntimeVisibleAnnotations.
RuntimeInvisibleAnnotations. RuntimeVisibleParameterAnnotations f
untimeInvisibleParameterAnnotations) T KB ICHEE.

element value IZiIM&ITT

element value {

ul tag;

Y PWHYE: “Discriminated Union” J&—FhEEREH, HIT2o- A TR AAMOLRHE M FRIUES .
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union {

u2 const value index;

{ u2 type name index;
u2 const name index;
} enum const value;
u2 class_info index;
annotation annotation value;
{ u2 num values;
element value values[num values];
} array value;
} value;

}
element value &I ULWIUIT
U tag
tag MR T YHNEM TR - R, tag HRIFRE'BY. 'C'y 'D'L "F'L T
"I 'S RN Z B RORIE ORI 4.3, 2 ER 4.2 e . AR tag MTLE
SRR NEREREAERR 4.9 FIIHY
R 4.9 WK tag EMAR

tag fE TTRER
S String
e enum constant
c class
@ annotation type
[ array

U value
value WIS A HTEMICRIE. WIUE —DECARLE R, T tag BIRE T
AR ARG A (AR TS A«
B type name index
type name_ index HUIE LN H HMH — MR T W EIMIEIZR T
B R0 CONSTANT Utf8 info (§4.4.7) 4k, FoRm— AN T BHEE
fF(84.3.2), INFEMIAFLIRUAT element value G5 FTRR M H &

KM R AR (§ 4.2.1),
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B const name index
const_name_index WUMELUER H EHMH — M URT | W EMAIZRTI4EK
B B0 CONSTANT Utf8 info (§4.4.7) 45, FoR—AEKMTBHR
FF(§4.3.2), BAFBHIRFT LR YT element _value 454 I &R M2 &
RILI T PP A4 R o
B class _info index
Mtag WA 'c' I, class info index WA SHHH. class info index I
FRAEL D6 220 i B ) — M AR 51 B BRI R TR S L A
CONSTANT_Utf8_info (§4.4.7) iy, FoniRBHETT (§4.3.3) KR,
XK element value &R IRAYE . 'v' FIR Void,
'Ljava/lang/Object; '#/~K java.lang.Object &),
B  annotation value
Mtag W@ 'I, annotation value WA SHAIH. X element value
SRR —ANIBEE M (Nested Annotation).
B array value
M tag Wiy [H], array value A 2= AF T o array value IO 2 0 P I
€ num values
num_values WIME4E T il element _value ZFIZRISIIEL Y K 51
M. e, RWTBARE TR T REH 65535 MILR.
® values
values MBI BRG] T 41T element value IR R E4
KB —ATe R H

4.7.17 RuntimelnvisibleAnnotations &4

RuntimeInvisibleAnnotations B RuntimeVisibleAnnotations JE AL, A
FfJE RuntimeVisibleAnnotations R EANFEN 5 APT Vi), FR3IE Java ERIMLE
TERFER P SEIUAH G0 T 2 B e Iy 21T 280 WERIA S Ch I APT) A I IX ey /g

EM, Java BRNLE 2R RuntimeVisibleAnnotations J&.
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RuntimeInvisibleAnnotations @M E—NMEKEM, 7T ClassFile (§4.1) ,
field info (§4.5) Bimethod info (§4.6) &WHEIEERT . H TR Java i E M
K. FEETTEREATI I HE] WiE . 581 classFile, field info Mmethod info 45t
% 1S A 1 RuntimeInvisibleAnnotations &M, BN MR IR RAL T A MNIE
AT ERT WL Java 15 F M.

RuntimeInvisibleAnnotations BN

RuntimeInvisibleAnnotations attribute {
uz attribute name index;
ud4 attribute length;
uz num_annotations;
annotation annotations[num annotations];

}

RuntimeInvisibleAnnotations attribute &5 &I BLIA LT :

QO attribute name index
attribute_name_index JHHMAZUEN HHIMH — MR G]. HEBAZRGIA
(I B L 20 CONSTANT Utf8 info (§4.4.7) 450, FRFIFFH
“RuntimeInvisibleAnnotations”s

Q attribute length
attribute_length MIHMESTH T AaTEIEMAKEL, AEFEITRK 6 A>75.
attribute length JIME 1 1T G54 RS AT I E T W i i e A v e .

O num annotations
num_annotations MUKMELS ) T 257 454 R R AT IN ] Wik i 8o . SRR T
R Z W RESSHEIT N 65535 NMEATINAER WY Java W& S TEM .

U annotations[]

annotations [ 1#A RN 03 E R R — NP T R ME—[Ras 47 I n] WLvEfd .

4.7.18 RuntimeVisibleParameterAnnotations /& 4

RuntimeVisibleParameterAnnotations J&Ie—MEKEME, i1 T method info(§

4.6) ket . MTREXNINENSEII BTN L Java S EM. B4
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method info #iti % H AL —> RuntimeVisibleParameterAnnotations @, T
PRAF 2RI ITER S B T A v WE Java 5 EM . Java MEFINLA IR EIX Loy i v 8l S 5 i
API 1 H.

RuntimeVisibleParameterAnnotations ¥z

RuntimeVisibleParameterAnnotations attribute {

}

uz attribute name index;
u4 attribute length;
ul num parameters;
{ uz num_annotations;
annotation annotations[num annotations];

} parameter annotations[num parameters];

RuntimeVisibleParameterAnnotations attribute & &IIIULIHAIT

a

attribute name index
attribute_name index HHHMAZUEN HHILH — MR G. HEBAEZRGIA
(IR 52 620 f: CONSTANT Utf8 info (§4.4.7) &Ky, FRTFHH
“RuntimeVisibleParameterAnnotations”s
attribute length
attribute_length MIHMESTH T A EIEMAKEL, AEFEITIRK 6 A>75.
attribute_length WUHME HXS N VA IS EE, ZERstT o] Wit AeqImE
BTk SE o
num parameters
num_parameters MHELH T I method_info (§4.6) FilRIRHTT
FSAECE (GZA8(E BT N TERR AT T 3RAT) -
parameter annotations
parameter_annotations [ ] ARG R R A IS EU PITHAT K847 I n]
WVERE . NI AT R R R S By — 2. A
parameter annotations Ji 5 #VEL U1 Py I
B num annotations

num_annotations Hi[FJ{H¥K /N parameter annotations [1EAI/E I TEsI

WINPT N HIETIARE S 30 16

gt
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B annotations]]

annotations [ 18U IR A {E 7R parameter annotations []%4

FE AT ZR G AR R G 3R S R LA

4.7.19 RuntimelnvisibleParameterAnnotations &4

RuntimelInvisibleParameterAnnotations J&IEA
RuntimeVisibleParameterAnnotations EMEIRML, Xilid
RuntimeInvisibleParameterAnnotations JEMHRARMVEMABEY: UM AaPT Viin), BRIE
Java MU R R SEIAH IR 7 20 CEQIREE i AT 280 WBIA 2 Ch RO AapT) Al
XS iR . A0, Java EIINLE 21 RuntimeInvisibleParameterAnnotations J&

RuntimeInvisibleParameterAnnotations EME—MEKENE, AT method info

(§4.6) gitgm)areRd . HTIRAPN N INERI S EIN A T AE R WY gava ST, &
A method info 4ilHE % HiE % — RuntimeInvisibleParameterAnnotations &
M T RAF 40T Java W6 5 PR G R KA 12 AT I R AT WL

RuntimeInvisibleParameterAnnotations J&MEMIASLIF:

RuntimeInvisibleParameterAnnotations # U F:

RuntimeInvisibleParameterAnnotations attribute {
u2 attribute name index;
u4 attribute length;
ul num parameters;
{ uZ2 num_annotations;
annotation annotations[num annotations];
} parameter annotations[num parameters];

}

RuntimeInvisibleParameterAnnotations attribute ZiH% B HUIT

QO attribute name index
attribute_name_index JMELAAIIUEXT H K — MUK G| WA ZR T4k
(IR L L 20 CONSTANT Utf8 info (§4.4.7) 450, FRFIFFH
“RuntimeInvisibleParameterAnnotations”s

Q attribute length
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attribute_length MIHMES I T AR RN, AEFEIFARK 6 75,
attribute_length JHIE HIXT T IS HECR , S8 T I AR m] WA e AT
fERTE -
O num parameters
num_parameters JREE H TVEM T I method_info (§4.6) &ikRIRHTS
SRR (XS5 BT T VAR FT 345D .
O parameter annotations
parameter annotations [1#Z AN KIMER S — IS B P s 47 i Ak
R AR E AT R T R R s R S e — 8. B4
parameter annotations & GIARL W R IR
M num annotations
num_annotations Mif{i# N parameter annotations[]{EMHITERGIAN
TOE R AE T L AR R B
B annotations([]
annotations [ 18I E A KR parameter _annotations [ %41

FE TR 51 A IR TT 3 A — [ AR ] ILVE Ao

4.7.20 AnnotationDefault B4

AnnotationDefault J&MEZE —NEKIEME, 7 THLRKN nethod info (§4.6) &
MR TR T, XA RIRTEM SR IY G HE . AnnotationDefault J&PEH T-IRAF
method info GiHR/RIICEMBAAE . B method info GiHRIRIK—NICRNEMEZ N
A7 — AnnotationDefault J&1k. Java BN LLIORUEXLEERINE AT W, Al kS apT
e

AnnotationDefault JEEH AR :

AnnotationDefault attribute ({
u2 attribute name index;
u4 attribute length;

element value default value;
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AnnotationDefault attribute &5 ULHUIT

O attribute name index
attribute name index HHELUEX HEIMK —MHBR T HEIMEZR T4
(R 53 2420 J: CONSTANT Ut£8 info (§4.4.7) &k, FoRTHH
“AnnotationDefault”s

QO attribute length
attribute_ length JUKMEL H T HATEIEIAKEE, AEIEITIRT 6 570,
attribute length HUKME HHERIAMEPE o

U default value

default value IiZ/R AnnotationDefault J& X WyF AR 70 2 BRI

4.7.21 BootstrapMethods &4

BootstrapMethods JEME—MEKJEM, AT ClassFile (§4.1) &ilnEMERS.
HFR47 invokedynamic #8455 1F VLR & 7.

WRFEA ClassFile 454K H B4 %2>~ CONSTANT InvokeDynamic_info (§
4.4.10) W, WAZXA ClassFile i@ VER LA — MUK BootstrapMethods J&
PE. ClassFile ZifME MR L HAEH — BootstrapMethods J&E.

BootstrapMethods J& MM T :

BootstrapMethods attribute {
u2 attribute name index;
u4 attribute length;
u2 num bootstrap methods;
{ u2 bootstrap method ref;
u2 num bootstrap arguments;
u2 bootstrap arguments[num bootstrap arguments];
} bootstrap methods[num bootstrap methods];
}

BootstrapMethods attribute &5MJ &I UL LT :

QO attribute name index
attribute_name_index JRA{EALIUER H B — MRS HEI/EIZR T b
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(IR 2 620 f: CONSTANT Utf8 info (§4.4.7) &Ky, FRTHH
“BootstrapMethods”s
Q attribute length
ttribute_length WIRMELTH T AT @ IERICRE, ANEFETTLRH) 6 7 1.
attribute length WH{H hBRINE BT,
O num bootstrap methods
num_bootstrap methods HFHZ HH T bootstrap methods [ 1 AT 5| T 7%
PR 2 AT H) B
U bootstrap methods(]
bootstrap methods [ ] MR B AL — M CONSTANT MethodHandle 45
R GHE, EARE T A9RGB BE T AT FIEH S SR F A (TR 2.
bootstrap methods ML LT 3 Il
B Dbootstrap method ref
bootstrap method_ref WUME UL — M0 HEMEIA AR T HEBAZR
51 AL B 20 j&— > CONSTANT MethodHandle info 454,
{7 : It CONSTANT MethodHandle info &M reference kind WM N{H 6
(REF_invokeStatic) 8¢ 8 (REF newInvokeSpecial) (§5.4.3.5), &l
ff invokedynamic FRAAENT I SRR 2 A7 0T, 515 LS AT R
B num bootstrap arguments
num bootstrap arguments HifF{EZ5H T bootstrap arguments [ ] 441
IAYINE e
B Dbootstrap arguments|]
bootstrap arguments [ B BEAN B A A — A B A AR 51 W
WAEZR T B AUE FANG L —
CONSTANT String info,CONSTANT Class info.

CONSTANT Integer info, CONSTANT Long info.

PEHVE: XHJRICH “attribute length item is thus dependent on the default value”,
AN E N SCRBRANIE R, EE B RS M, KT “AnnotationDefault J&TE” 111
attribute length JUAIHiER N A EHIZNXH .

% 149 UT / 3k 387 W



Java FERHLIRTE %4 T Class XX

CONSTANT Float info, CONSTANT Double info,

CONSTANT MethodHandle info o CONSTANT MethodType info.

4.8 BRKEE

R Java HEAUNLAES NS (§5.3) FHATIN Class ARSI, & H N ARIERX
NIAERFE class CPFIEN (§ 4. 1) IEAKR bl XA R g s Ak E . A E
i BN Class SCIFITT Sk 4 AT AU IR BEE P T0E SCIR R PE 20T A e AT A 1Y
K, SO R A RES D B 22 AR 7T, R AN S AR AT O AR TE A R

XA Class SCPFTEREMERT AN T Class SUFIMI P21 5 SefhT AR &R A L 2.
R A A AN TP TR IAE, BN E ML L Class SCAFRAERER)— 7. (Hii Tl
JE, KSR R IR B 2 IRVE AR, P e AT A S AR A A Y — AR

4.9 Java [EHINARE 2R

Java RNV IE 7k, sSERIaat T (8§ 2.9) BRI Wt vk (§2.9) HIML
AFAELE Class UM method info 45 HM Code JEMEM code [ 154l . X AHIAL
Code_attribute &N AEMHKHILRIG I

4.9.1 BFSLAR

Class ISR (Static Constraints) f&— RIS MG HE RLATFHIE X o
FEZ HF AT class AT Java BN AL AN SE 2RI, Hogdt Ll
BEZIl . Java EINURILRT Class U EFRES A WE T Java BEAUNLE1E code [1 B2
ST HEF ), HELCRE IR IR -2 6 J00HT A7 W et 2 445

code [ 1 84 P IR L AE DL -

1. code [ 1 ¥4I =, Ik code length TAEE—E KT 0.

2. code length Hif{HAI/NT 65536,
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1.

code [ 1 BUAH 2 — 5472 I BRAF L2 MBI PR 510 0 TR
code [ 1 AU REHBL 6. 4 T4 PB4 2 o A0 LR DR B A8 HT ¥ BB A SIAEAS B
IR TR &€ A SRVF I ILAE code [1 841 .

. W class CHFMRASS K TEEE T 51.0, sr Ml jsr_w XM ERIERD A RE H I

code [ 1541,

. KT code [THAT BRI A — FARIMNAIILETR KU, Ja— IR IERIEBK RSG5 T

AFHR BRI RSN A E R R (B SR A HIIRMEED.. wide FRAOLERX
Tl 00 R 5 B AR A AR R R R BEA T AL B . BRBEAE wide $84 2R BRI &
WA wide FRHIEAEEL. FEIPBHL I ASRERL ELIZBRAL 22301105

code [ 1 B T i J5 — 4RI G — N AT IR 5| b2 sE T code length R

code [ 1 ¥4 FFR- 3R AR DL T

Q AR R4S (3sr. jsr w. goto. goto w. ifeq. ifne. ifle. iflt,

ifgts ifnull. ifnonnull. if icmpeq. if icmpne. if icmple. if icmplt.
if icmpge. if icmpgt. if acmpeq. if acmpne) HIBKEE HARLIUEA T kN 5
FARHIHRAEN o (AR 55 70 SCHR2 I H AR — AN RE R A wide FiR B2 (1 #
PED s Bk 520 SCIR 2 1Bk BRI LLZ wide $R2 4K

4~ tableswitch A HIBE HbR (5 default HER) SIS 41T 7L N KR4
TR MEAERS . FE4> tableswitch R4 AR E MBE L P& 5 H O 1low Ml high
BRI LA BN A SE A, JFH Low HAUNTA5T high f. tableswitch fi
A Bk B AR AN RE R RSB wide SR BIIIR 2 HERAERD: tableswitch Bk H
PRI B wide FRAAH

/> Lookupswitch a4 MBkEE Hbr (L8 default HFR) AU 1T /77N 1K
KRS WERAEN . B4 Llookupswitch fR4#L IS 5 H O npairs BAEEBUIMEASE
) match-of fset fHXf. match-offset {EHXTUAUE L match {Hi% M HINTHES]
. Lookupswitch fi4 MBkE: HFR A GEZ R4 wide FRBMIHIHR 2 IHRAEND,;
lookupswitch 52 MBkE HAR T HE/E wide 582K 5,

B 1de M 1dc w 82 ARG L UL constant _pool R M—MEHMES]. #
TER 2753 constant_pool KWK I BRI TSI H BB
Rz AUE
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B R class XMHRAS/NT 49.0, JFBiATfEA: CONSTANT Integer,
CONSTANT Float B CONSTANT Strings.

B R Cclass XMHRASZ 49.0 80 50.0, MBHiAIHE/E CONSTANT Integer,
CONSTANT Float, CONSTANT String B{ CONSTANT Class.

B UiR class SUAFRRASS/E 51.0, AT BES CONSTANT Integer,
CONSTANT Float, CONSTANT String, CONSTANT Class,
CONSTANT MethodType B CONSTANT MethodHandle.

Q ®A 1dc2 w a2 A EEER LI constant pool RN —MHMEG|. RG]
JIT 51 AR Bt T A Z0 . CONSTANT Long B{ CONSTANT Double X —. 3 H7E &%
HEIR G E A B2 AR AL AT H] .

Q 4 getfield. putfield. getstatic Ml putstatic 8L HIEAERAN L I0E
constant pool RN —NHRMEG. HIXLERT| 5| I S 4
CONSTANT Fieldref K%Y,

Q 44 invokevirtual. invokespecial fl invokestatic 84 HIR 57 HAEEL

(Indexbyte Operand) #i#Zi/E constant pool RWMIAMEG. HIXLLRG| T
5 )8 S A Z0 & CONSTANT Methodref %Y,

Q %4 invokedynamic RS MR TINIFIEB L INFK RN constant pool WA MR
gl BRSPS B S0 /E CONSTANT InvokeDynamic KM, Fif
invokedynamic $52 )58 = F1EH DU A E T b A0 0.

Q HA invokespecial 84 n LU SIWI MG T (§2.9), HAWFTALL </

("\u003c’ ) PRI RN IEERASBEFF VAR -2 Il i o o5 S e W I, 4k
44 K <clinit>RRAE LI T AN S Java YIRS I, T2 H
Java UL H SR .

Q %A invokeinterface fRA MR T INERAELHA L AR RN constant pool KIH M
R5l. BRI FTS | H K H S L CONSTANT InterfaceMethodref KM, 4f
> invokeinterface f§ %M count R AEEIK B 26 20 S S it wl A6 N 342 L7V 2
Kb )RR As AN, E 1 CONSTANT InteraceMethodref JT 5| )
CONSTANT NameAndType info &i#JHHIAFTHIME R, iff invokeinterface f§4
2 DU A E R W AU 0.
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a

instanceof, checkcast, new fil anewarray 8% H#/EE, Al multianewarray

FRA IR T I ERAE R LR R constant pool RIIAMEG|. HXLLRT|F5IH
[ i IA S0 CONSTANT Class K7,

anewarray FRANREH T RIEE4E LT 255 BRI .

new #§4 5 HJ contant _pool FH' CONSTANT Class HURF/REIEIIXFARM, X

MNRIUARE R TR . WAL U new Fa AR T-OI £ 41

multianewarray B4 Rt — N Z NN dimensions BAFEUE TR 1 4E

FEMIE AL AU, multianewarray 52 G AL I 4E S v L ELEEAVE BT 7R 19/
G ZYEEA IR B E D 0 HITEI), AEAE & 6 At 1) 5 20 448 J 4 0] AN g
PL R R I dE (2 . multianewarray 184 dimensions BAEHL A

AESY 0,

FA newarray 18421 atype BAEEOL U T HIZRAE: T BOOLEAN (4), T CHAR
(5), T FLOAT (6), T DOUBLE (7), T BYTE (8), T SHORT (9), T INT (10)

AT LONG (11D,

Jiifif iload, fload, aload, istore, fstore, astore, iinc Ml ret 82 MEHI

P AR U AR A HANRE R T max_locals-1,

Fifi iload <n>, fload <n>, aload <n>, istore <n>, fstore <n>#l

astore <n>fFA M BRI WIHM/N T4 T{H max_locals-1.

Pifi 11oad, dload, lstore fll dstore fi§& MR GIALEAHOL 2N T4 T{H

max locals—2.

fifi 11oad <n>, dload <n>, lstore <n>fldstore <n>¥F& M EXR5ILI/

TE%E T max_locals-2.

&ifi iload, fload, aload, istore, fstore, astore, ret B innc f§ & wide

TR MR I B E L A R AR A H /N T45 T max_locals-1. & 11load,

dload, lstore Hl dstore {521 wide Fa2 MR I AL FRAEBOL R R IETHEE H N T

85 T max_locals-2.
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4.9.2

LRI LR

£ code [ 1 841 LI EMLLAR H K BRI E Java UGS Z KSR Wk Pros:

Q

a

PR 2 ML T LAAEBRAE B A Ry i A R, S T A @ R S8R IR T, H
AR ERPATER IR SRR LURAE int RIUKE, e RFEBA T LLE
fE boolean, byte, char & short RMMME. ({£8§2.3.4 M §2.11.1 I EHEH],
Java EWHLNEE2¥ boolean, byte, char X short ¥ int 241,)

W RBE AR 2] DL L JUAS AN R AT BR AR AT, EHATHR 2 20, AVE B 2R I A 3h
ITERAE, BRAFEUR L AUE MIRIRE (§2.3.4).

FEPATIERE S, 78 Long B0 double AU R 1 Ja) AL B AR FR 47 I 40 AN T LA A5
B XTI Y R AR R AR AN AT LA JT A A

FEEA IR 2 /Y, JRffAcs (SRR A, KR long B double RA) AW LIYY
ViAo

EPATERE S, B AV KB max stack BUMMEMIRE (82.6.2).
FEPATIERE S, AN SV ERAE S P B L e i 4 s 38 22 i) odls

B4 invokespecial fit & WAZFEH— M SEEIWIIALTTE (§2.9), RXASEHIVIMHILTT
PREE MRTRA TS, B TR RN SR T

WA invokespecial JTHE WM SEGIHIAEA T VA ZEANE iRk, IF Hig
YRR B H AR SIS — ANl new $52BUIEEISEHY, A invokespecial A%
MIXA S T Ja8 BRI P 2 — AN SEBIRI R 1 757

TEW I SLI R TT % C§ 2.9) I, JRANE AR UL 0 S Do Z0AF TRAE R A e i
ARALE . AR AP SRR, ISsAS Fe v & SEI IR T

E Y AT R S8 68 77 ¥k s T AT i S A8 A T, IS A 28 s S5 077 2 i s 48] A2 S
XSG UE AL .

FEBRAF B BR) A 3R EAS SR VEH R IR ISR A TRAR 1917 79 32 (Backwards
Branch) “MHEFR, BRAAES SRS EATRAER AR MG S 2 L2 45 3 H s b
H5HSHf (§4.10.2.4),

W H IR (§4.10.2.4) FHE RIS, JRHA RN RV B BLREWIH LI

COREETE: WER AN S A AR R U N R S Z BT H AR, WRRA [l 4 52
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S5
M ysr B jsr_w iR AHATING TERAE SR BUR A T b AN oV R IR A AR AL ) S48

Q BR7T object HKLML, Frf SEBIRIMATTE, TEVT ) SEGI R 2 AT#BZE 4 this ()
Kol eI T, Al super () R IHHE R E SR LGV 4610
TIERMIUEACSE o SR, 72 AR AT ST A0 7 iR A, P AR i 2 I S - B
O 24 4 - BR AL
T IR S EAR L 0 S TERR T (§4.3.3) A (JLs §5.3).
TIE A8 (0 B bR 921 (R S B0 20 55 45 2 i se (2R B L R SR BUMGRA (JLS
§5.2)0 BRAFEA LI I IE LA, FWEA invokespecial a4 1 Hbx
FALN I T RARHEA o

Q  FrAIREFE AL AR IR BIZE RS, a5 iR B AR boolean, byte,
char, short o{ int Ht R AEMHH ireturn $84. WERTTVEIRF] float, long BX doule
K, WA freturn, lreturn 8 dreturn 8% . WHRITLIR[F] reference
R, AL areturn $54, I HIR MME RIS 62505 7 AR IR FF( § 4.3.3)
MRTUAHARAY (JLs §5.2). P MSEBIWIGa T, SRulid D WIAa 40 75 1280 75 W3R ]
void M7 VE#A AU return #8421,

Q RN getfield B putfield Vil 5 2 HTRAE R 14T AL ISR Y
protected B, A ELER VM) (1 SEGIL A0S T A8 w2 2R AR R 1 . R
JHid invokevirtual B invokespecial Vil 5 S a2 ANLE F—E TR
protected J7ik, M4 IELEAE S i) (1S40 2620015 1 i B4 JT 21K 1 S AH F] 11

O i getfield ViM$E4 put field B4 KERAE NS RI DA Z0 545 4 B e 52 (1)
KA (JLs §5.2).

O il putfield B putstatic RORAFIIEKISERLLAI L TELESRAE 1S4 52K 1 7 Bt
FFARGRAS (§4.3.2), WIARMIATIRIE boolean, byte, char, short B int,
MM — €4 int KM, WHIRFHIARFRAYE float, long BX double, ASAMHELS:
W& float, long Bi double. WIRFRFTRZ reference KA, JEAMH KRB LI
LRRFTRTIA M (JLs §5.2).

O Haastore FRAAFE BB P RAMEES L AUE S A, IEAEYE aastore FRAHERAEN
AR AR (Component Type, §2.4) HAFEGI A,
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O A athrow #§4 M Throwable ZREE 19T SLH . B A i BLAE 7 ik i v

catch_item WHIZRH UL Throwable BB K TR,

FEFPATI, A SCVFHATHIL code [1 B2 A .

Rl (returnAddress KRUED AW LU RIFRAR EER N

LA Jsr B Jsr_w ZJF TR AT RES A ret FRAKIER[M.

MHREF T /B (Subroutine) 4 HHILESMARL 7 7 BOl I BE B, BhEe A izie e

THEBU jsr 8 jsr_w SRR o0 — DR 1 Befi [mlsta i, RO IRFE2:

TRGEARITE L. CHE try-finally 45, FEFP 7R BOTLME finally iHAJHR

ke, HXIFASTEIRIED.

Q Jrf returnAddress KA R LRI —R. WIR ret $8AERNS T 1 Beifd 1t
R o] HBE I B SEIK returnaddress BRAHN HuhE, 2 J5 AN 5281 AN 6 FEH
EAF N IR Bk

O 0O 0 O

4.10 Class CHR:s

FERTTHF 1 322 TV 2 AA R, Tava i 5 % B0 F5 ZEREAR X LU0 SR AR A RAS,  BAGR
WEFTA U Class SUIFFF G SIS A (FE Java BRWLCIECRUERT A &2
Class SCAFHK H T IEG S g B2 B8 A7 IERA A 2. JELE N RS, 0 ) 230 B 25 vl i
o FERF RN, R ENRmEAR Class UM, WA SN P AT e o H3E R3O g 1%

B class UM XN AR P 75 B E Class UMK A T MBSl gn it sy, 5
R R A T AU EA AL
AR SR AU P I R B TR IEAEAE S A — A R 8 AR %2 (Version Skew). RA
FUSIhGRiE T — /N4 N PurchaseStockOptions fJZK, B4& TradingClass 135, HE
TradingClass I AR AT BELE L okgn 2 5 XORAE T A4, NI B LHTA7 76 1) — 3k ]
WA TR o W ERAFAE R TT 0] RERMIBR . IR BB 2RI W] e B . T BRI s . 7 BN
SR EAE SO AR T TIVERVT RMETERFPTBE A public BHCH private 555, X T PINER
BEEZY, 7F (Java WEHMYE) 3 13 & “ “@EBERAME” 2 e T NS

T BRI, Java BAWLTZE H CREMB ML B UER BN Class SUHR AT e

JERUE AR AT . Tava RAUNLSEBLATE ST BEEIT B ( § 5.4) X Class SUHFIHAT L EIES
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BRSOV 30 I AT B T B B AR 2 A TV e, DR APRE BRI AT 0 JE 5 PR RS BT HiR - BEAT
. Java MEANIEISAT I MR ITA LIRS H CedTid. B, gava EAUNLAT LU
TRELR A 2%

Q B2 R A BT 2t o

QT R A R A Rt A A 8 o

Q Frf Java RAUNUIRSHINA EMIKISHRA.

R0 AR XA ] code JABME (§4.7.3) W code [ 1 BN A HATIRE, IXLEA 5
AFEUT N Z

Q iR final BASHETFE, MUK final FIEASHHER (§5.4.5),

Q  #ERER T Object ZAMUR—ANRHA HIELK.

QA OR R L SOR S LR 505 Bl T CONSTANT_Class_info ST

) name _index Ji#RE—MF CONSTANT Utf8 info JiIATRH BT,

Q  #ifRE R I B RS A A A FR . BRI 3R 7 .

ERL, B AR BERUESS 8 (M5 BOsiE Iy R4 € NS P SEBRAr e, AN BE RAIE R AL ik
g IR — R — D ESEAAAE I, T R B ARIE X ST A L IERIN . S 2 AR IR A 4%
TR R A 5 DRI AE I 2 5 IR AT BOgEAT

Java REFUML AT CLAE TP RS R RS SRS SRR A I UE AR HE S IR AE . X T hRAS 5 KT
84T 50.0 I Class CfF, BlsE AUl AR A 50 UE .

HITRAUERRA S /NT 50.0 H Class CAFIITTEE, RAHESIUELARR T T Java ME
CLDC fll Java Card V& KIREIHLSMKIFTA REAUBLSEBLIT S RE . 1T Java ME CLDC Hll Java
Card V& I HEHLEEGE EAT B 5 FIE.

4.10.1 LB EIIF

FEHVE: ARXAT 4.10.1 41, JIZ T AGUITENT StackMapTable #2511
TR 757 11 A A0SR T 1 s AR el P A R AN, PP AR T g 28
I RATT I FENT 97 T iy BT L2 e B
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4.10.2 FRHESIGUF

WAL stackMapTable JBPERI Class XM CGXFER Class U HRRA S 200/ T 5)
T 49.0) FEALHISSBIHERT I 5 ORI AIE -

4,10.2.1 FEAERTAYIGIEITTE

FERERGL RS, BAE as i A B i o W i 05 s & 5 T35 Code JEPETIN code [1 504 %
UEAS AU DR P P OIGIRTEAE AT AT I (] O IR S PR AR AT A%, B ZS0REATE L T B

QO BB IR L BT & B S 2 S A ) o
5 WA 52 Ry AR i A B T T, ANRE D IR %R AR
TR L 20 G 2 I S
X BT — 52 2 59 0 R RBUARAT o
JITAT (R R BV E RO D R AR 1 3R rh AT 15 4 2R I 24
T H 5 AR ERAS P OR A AR, R AR AN SOVR R IR AIAR AL RIS o AR T, R4
S AT LA BILAE F e AR B S OR 7 AR IO B VR B, RN 24 5 W e R L
BAFBR I N RS E F

B2 HARMA NI, WHSH 4.10.2.2 1 “FIBRIESR .

AIHRFIERIHR, Rk &5 h — LSS BN S PR IR 22 T VA R AR 25— T T T I A4
7o IERALE, BAESERARG AT L ZERO I DL, A5 WIS I e fid A A class SUPFRIINZ

B, HATHERN S —A 07, BRI R TER T —A2K A 5], XA Ll E
A5 EMRARME AN FBL XIS A SFERIN ] ER A A FOR A HLAFAE. i, WX
AN SBIPIRE LT B R T B AR LA TR A M B RO L m8ud H A 2 B IR 1.

o 0o o0 0o o

4.10.2.2 FH5HEIGIERS

ARG A B 2 T (ISR 2 05 ORXT Tava NS EA TR A 40715
Class AR THERA A LR PMMIGUE . H 25, AURACH 715 P A 7 B e —
RIVIRL, FFIRAE code [1 AP RGN B R 5 PRPOLRAE S AMIE A . RS, Bk 4
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YO PR IF 3 T hE 2k 1R % o ARl IX I 2 )5, AN MM T AR AP RS Java
REAUBLIR 2 A AR B o R L E IR, AL RS A B R AR MR R IR e e SER .
PR 2 A LR 2
Q  Jiik S — E ARG code [ HUAKITEH
Q  FraEHae 0 H AN AZ S R AR BG4 . P wide $84 M6, wide BAERS AT
DB TR B AGAL, (A8 wide F52 FHE MRS AN REFF R 12 152 RO 4R b .
JHRER IR II SRR T — 445210, ARXRAT 2 AREN .

Q Ui EaEY B QR R R RN, 372 P n B U R AR B R I AR T X
AR AIE -

Q  HEIA S| SR S U SR B, getfield R4 HBESIHI 7B
Tl o
FRBLHAT AN GEZE 1L THR-2 (1
RAGHATANRERB i code [ 1 5LALIK R
T HTA SR A PGS, AL BEER T DR AACRS RS RO 22 iR B AR AL, 28 RINAEAR
MRS o C R AE L R T o S AL BEES DRI AU 2T 4 T M R9E 2, B
ANBERWE wide FRABMIHIERAE .

XTI IR AR KL, FETRL AT 2T, BIEg 10k R UL S SR R i A kv
I X TR, B0 UE & 75 SR AR AR L A LR MBI SRS 0 TR R AR i, B
FLRHTE 241 JR AR B SR, R FiEE B BRI Iatl, B4 i BERTEIX AR A B
RENE o TERfE AR RO FAE ISR, T RS0 UE 25 AN 752X 43 B B R R R (4 byte,
short Ml char),

B FREIERBARI T8 (Data-Flow Analyzer) #iHIMH T « FEIVEME—4HRAH
AT 01 s R RAR TR TP AF TR VE S B JR B A it COR I T VA R 47 v ik 1) 2 B s SR 1 s Ak
b, SEBT BRSO A, B R AL S AR CRAERTD BME . X TR EIE S AT Bl oy A 1) 4
L WA IR E AT SR IR A RO R AR R A

A, B tras vl LUOTRIEIE 7. B RAIRSHBIE A “Z 8" (Changed Bit),
PR R8T T AT I o B TT RGN A T VA3 — 248 & BB T AR AT o« Bl v 7 M AT
PRGN T T FOE A -

1. B AR R EL IHE o RN BRI R AR S A B v B 44, I8 AR IR T ik

% 159 71 / JL 387 1T



Java FERHLIRTE %4 T Class XX

PRI UERL . A7, 5% P HR -4 (K AR A
2. R T7 AR A E AR A R TP R AT N
W QURAR A B Bk T AL, AP DR SR A ROk P A R R R K H T ) 2R 2
FIER o 7 W UE R o
W QURARA R AR R R, AU ORISR R AR R RS 5 T S 2 o 75 36
ERIMC
W UURAR AT R RO A R, TS A DR R RO P A TS R R R A
FEAE RO 158 A B0 O A IO I PO 2 28
B UCRIR RS SUR A S T IR, AT 2R AR R (R E 2 A
3. BENHIRA MG EHE4 . RS8R LUE NIR I H—Ff:
B URCHETR AN AR A R4 (W goto, return B{ athrow), MAJE
BARMUE T 4482 WERILI B AR B — 4452, IR ATRIERI
W ARG 0 SR 1 H AR 2
LI VR R R R OB (SR
4. FEQREEPAT R A48 0T, 77 2R TR 2 AT 4 UG SR BN e i A B R RS
Il FEARBRPEHIHEAS B 5 W A AR RO DU, Bkl | 5 R i AL B S AN 57
RN o N IR EBOR L 25 70 /L (K25 AR A AN IXAE, 390 [ A 452K (s B Ak
Hh—Ff.
R R SRR T W B, AERR AT AT, RERAIEE 2 B 3 2D
TR, FE R A RO AN JR) P A 3 (R A A0 3R A 20 M S RO A 3 A O AT ) i A
R N JFERAR2 BB A AL
B UURESHRA ZHTPTIE, SRR E RN R AR B R T AR 2 R 3 P AR
2R SR IERE ST PYIHES S e gL il e s AT I 1 B i1 P p = (SR S R SO
IR ABAFBEE AL AL
5. R8I 1D,
EIEPA BB Z 0, FEAS M LI I B AU AR R o A B REAN TC 3R (RS2 A A Z5E AT
R, BRARBANEE AR AL E A AR FIREN reference o fEIXPMSE T, & 355 Rt

& — reference FRIHPIFHRALE) “ B/ NAFEARIE” O XN A AR 1% S AT 1,

COREETE: RANAIIOR IR AR R D, PSS IR R 2 AN LK
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A Object KA T A REEE IR K. R MEIEBRAGES IF, B ATUERIL.

I R AR R RRSZ AT, SRS R RO N AZ R A RN o WERPIASSERIAHAR, BrAE
ENTHANHEEH reference fH, ARBUES ALK T LT R ARG SE DR RE. W
R R AR XA reference fH, A G IFEHPIREE reference HARIR PRSI 1%
INASESIR IS

R B T AR AER I AN TEN B KBRS VAR Class SUFRAIEAS
TG T .

HELEFEA REE S A B T 7 A (K47 D 2205 SO 2%, 18I R IRATT AR A 443 5 1 1

%
o

4.10.2.3 long %0 double Z&IH9{E

long il double A fRALME 750 UE L 7 rh B R SR AL HE

%4> long B double R PEEBAF MBI RFBARRR MRS n &I, K5 n+1 o
PR n Fi1, HARFE AR E R ENRT ] LR T] n+1 A E S AT,

M AMEA BB A R RG] n AbiE, FUAR ARG n-1 42N Long Al
double BHUEZRG]. WHRMTE, ER5] n-1 KRR ERNIZR2AHEH: ag—1N Kk
R WRAERS] n LKA R C4H long Fl double B R, ERG| n-1 A=A
AL LR Long Ml double BHAE T,

TEBRAEHURR LALFE 1ong A double BYAIEUEAR (] . B IR E N 9 E LA Aot
i, BUF dadd BAERS OB~ double {EINAD (ARAS Ik 75 BAL A AR T AN TG 5 2 0
double KM, fETFHEAELARIIRER, long Fl double Y IEEER A AL E .

KT I FE A VLEAE FHERAE RO I L0 Long Al double BUA AT, B0, fnifl
H pop B dup 84 HARTMTCH 2 double KNS, RAEMRM AR R R, ML ©AUEH] pop2
8¢ dup2 B4 RKALEE

CPEEVE: Java IR ARSI MIR A — BB R B E SRR, B4 pop. dup %
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4.10.2.4 LG UE T ESOIEXR

QU —SBSR S 2 AP R B R . 40 1 T vE ) «

new myClass (i, 3, k)

new #1 // Allocate uninitialized space for myClass
dup // Duplicate object on the operand stack
iload_1 // Push i

iload 2 // Push j

iload_3 // Push k

invokespecial #5 // Invoke myClass.<init>

FIRFES PR AR Bk TE LR B 5B U AT AR AL (o6 B 5 I T (ARRS 4 R Tava JE
PRSI EH FIESHH 3 5 “H Java EHNLGIFE".

KmyClass MBI TTE (§2.9) ATLLEZIHHEHERPIGIIIN S, IF HIXARER L,
this ZHJ7 AP HE R R RG] 0 4k EWIMAI VAR this HH] myClass BUHACIKM
FEWIETTEZ T, AR TT ME— R F R HEAE this MR EA myClass KAWIH
7 BURAE

5N SEGT AR AT, RS WIAG AL SR B R 51 0 A RN — XS, #Eor
BrscBlpliatb ik, RFAZE 0 A MRS AR R BERVIIR IR G o A2 T HIIX AR
G AR SE BRI TE CRESTRISRECE A0 Ja, i il SRR AE I 45 R 35 A Kt A
JRy IS AR B AR TR v S AR RS Bl A S AR IS LT R AT AR b WIS B R TR 2 0
BN o BRIEZ A, 3 B DR AE T T I A7 2 2 AT S G I T i P AR SR i AR
RSBl pIa i ik

ISR, — MRS S A I AR BRI A5 R A AR R AR 7R Java BB
Pl new FRL ML R . EXANFFIRISRALREB IR IX 70— A SRS R K S BIA— D new F5461
2, (HRERPATIEVHIA TR B o 24— DRSS B R S BRI B 2 ), B
AT AE ALK ANRFIR ISR (¥ 3t 7 AR 0 1A TSI SRS (1 SR 3R SR [ 5 mT e i 21 K it
IrHT R Ja SR 2 I T R .
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TEAPAEIXANRF R INAE, F82 13 5 A 20— AT ke R o DR A A B A7 PT e 2 [l I HE B

ZT LA ORI, ERBEIAHITE DL, i R XA T
new InputStream(new Foo(), new InputStream("foo"))

WG Tava BEAWLERSAEFHIKSEBLX AN £ I AARS, ASTESAT IS, B SOk ot 25 )it
FAPE 2 MR InputStream LW, I SESEGIK SEGIRIIAA T M, IBERRAE 2L
e B A (AR G A S S T 0 Gty 2 A

—ANE RIS A HEFSI R, /E[l[ 4% (Backwards Branch) [KIBR/ESR ok R #As &,
PR £inally i) bRadd 5 i A A AT R A AR 1y 3 AR 3 P AN SV U B A A Pyt
Fo TN, BUESKE AT RE Sl — Lo UMY A BUIT T, DR A SRR Sl & T ST AR 1L
I D2 peplintend, mskhs b, AR RSB O 20l i Jiy i M e B T

4.10.2.5 FEF finally

N TSI try-finally 450, EMAS/PNTEEET 50.0 0 Java EH giikas s, nLAYE
F R R 2 Jsr CBREEBIRT T BED Ml ret CREFTHBURIL A4 17 50K A ik
try-finally Zifif Java BERNURED IXFE) £inally WEAJLARRT T R BT IR A3 Java
REFUBLIT iARED A7 RS A B S AR . ] s SRR 7 R B, %ds
A SAURE R T B R R 0] (AR R T, LUMEAE § s Z SR IIFE2 BEREMIHAT .
XM 2AF R returnaddress KRAEHRAF T HAE RO B REP 7 R BURARIS 24t o]
HOBEAF AR S A e, AERR Y R BEAT G5 RN, ret H54 AR 7% it b IR [t k-4
AT RIS 4y IR Ml R AR 1 4 o

PP Z AR AT AR S PATE] £inally B4 (BRE finally WA MIRE 1 4 Bobl
D Wk try PAMIEAIER S RNTE, IBERT N — &850, Sl ysc 454k
H £inally MR Bl WRAE try iR TIES] break 8 continue JHE TR FHAT AU
BE try IR ZAMOE, BARIEER H cry Z A Jsr 82 KM finally MEEFTH
Bto W coy BATIBE T return, fRRSMAT AR :

©PEHVE: XBE “ATLMEH Jsr Ml ret 5§47, {HYE Oracle JDK HI4mid#s®, RAZH (JDK 1.4.2)
OSSR HIXH IS REI try-finally BILLH T .
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1. WRA R EME RS, R IR R DR A A Ja) A

2. PUT Jsr IRAKIEFIREE RIS finally WA,

3. 7E finally $UTTEMUG, RIS LRAFAE SR AR b (e .

G IR AR S MR R e A RS, SRORIE Y try WA TPE R RAER, B AR

RIS o WRAE coy WA TP SRR, SR A BEES AT A
1. K A R A R
2. AT Jsr RORIETBELRIZ £inally R,
3. {EPUTIE finally WHFUJE, FOHTH XA F R RAE LB R
WRMTHEEZLCT try-finally AL, E2% 3.13 1 “Yiif finally ik
AP BN

finally WHAJP AR AT IR TE SR Al ok T SeAp R i . BB DL, AR nT LU £ 4%
AR HRIE — MR IR B 72 B X e BR AR B A AR IR L & — SRR A 1 R A &, T 40X
AR AT AR, T £inally HAJT BAEARR MITBEH, t2 S8 LA
5L

Q AR MIRH AL BEES AL AT, At — A S SE R A

Q  WRM return AT, A FEAN R ERAR B W A% AL 8 A TR R

Q R oy RIS R, T2 BELE 5 AR i A T R AN B o

AE £inally WA, AMUELRIE finally ARG ARSI IR, T HAEEH A ret

TR SR RE)T, WUESFIEFRE R R S A BLES 1) Jo AL B WAz A — A S S 4
return AU T8 ) J5) F AR e 2 AR T AN 2 AR 5 R

AR £finally AP AR AR AR R), (B LANEAR) BRI T -

O BAMRIFIBER §sr BARMiE AR RIABA HARIR 4 0 TR ARG, XA
IR M T finally WAJTPHAIKE, FIRIIKENIZE 1. M T2RIRA
finally ARG, FIRMKENIZANT 1.

Q X TEEIES MK Jsr IR BRI BUIAAR S, £ s FRAMITIR, A — MLl
H (Bit Vector) lsRAGHIA N RIHRA & M) in] LB .

Q U7 ret R MURRE MR 7 B Btk ], X WAZ A2 ME— 1 — 2 AR PPy Bohaiz ]
At WAAFRIRER 7 BOE A ret 54 MHAT SR IAIER]—ik.

Q N T ret SRATMEHILF T, T EEAT - LERRIRAC L. PN ISR S AE R T B
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HORE AL Rk [E], B DU AT AR TR e 7 B BT 1 J s 352, JRR AT

XK ret 84 IR BOHMAN R EAR BEAROIRAS G IF . X165 JF R A2 S 2R I A P AR i

fELE XU F

B WERAL AR AT E SO R MR SR AR Bl R s o, I8 A Al
AT ret IR R IR AR .

W TR, BT Jsr AL AR AR KA,

4.11 Java FEFLILPR

NG LE Class UAE AT Java ERIHLBRE]:

1.

FRAS R L BV IR 2 0 65535 1, E&H ClassFile 458y (§4.1) i) 16

fii constant_pool_count FTBUFMEIE . KRG TR DRI .

o TR IR B R Rt 0 R AR R ) B K R AR BN 65535 A, B HU AN

BTk code JETE (§4.7.3) Ffimax locals WA Java BIINIEAEEN 16
PR AR R T FTE » T, 4 Long M double ZEMIHRHEIN K23 18 I AN e A
P B I A max_locals HIRANTT, T LA ATR SRS, oA o ¥ BRI 1 B K
(B 23 AH S bk 2> o

L REEE T DS I T B UR £ N 65535 4, B ClassFile £k (§4.1)

fields count WIPETYIE. T, ClassFile &) fields count HIF{EA

A5 AL BRSBTSk 1) 7 B

L KR T DUE I TR £ 65535 4, EAEH ClassFile 45 (§4.1)

[f) methods count HWIFMETE. &, ClassFile £if#JH ) methods count M

RIE A AR BRACHR L PR 4R ORI 575

LR EEARE B E N 65535 4, ‘EiEH ClassFile &) (§4.1) WY

interfaces count HFEITHE

L TEERR (8 2. 6) T ERRIM N /MNATE N 65535, BESEH Code JEME (§4.7.3)

M max_stack T BUEKRIRE i BVERIERED Long Al double SRR KRB A
M max_locals FHIPIANHIC, B UMEHIIZ LRI, et ok i BRI i KB 2 4
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7. BN R 255 4E, X multianewarray 584 dimensions EE{ES K&
§4.9.1M§4.9.2 W multianewarray, anewarray Ml newarray fi&HIZLHK

8. TNEMZHIRZA 2554, ERMINERMBRT (§4.3.3) W& SURBRE, WRIvERN
R R S i 157, B AXAS BRI A S8 A — A0 thise VEREXTE X
FET LR TP I S HK R U, 451 Long Ml double SE#S b FI /MK BE A, BT
DAL SRAT SR LS A IR, e 28 1R PR 1) dme KA 22 AR /N

9. FBHTIEAIR FBOATNERERRT LIS H R A AT E (11 ConstantValue JETE
(§4.7.2) 5IHIME BRKER 65535 NMF4F, E/&H CONSTANT Utf8 info 4
B (§4.4.7) B 16 fLGHTS length HHRGE. VRN, XHAEE Ol s
FrER AT EOR A i 1) AP 80R . UTF-8 — M AN I = AN R i 4%,

P A AR ONnE 2 F i I v I SN A 7
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SE5F mEk. #EESHnRL

Java REANLAIAH N B SR ISRIEE 1o IR MR 2 44 B AT 4% ki 1 2R AL
T BEfIFOR (Binary Representation), Jf it CEEHIRR ORGSR EEE AR BN
Tk SREE T LA Tava RIWLIAT, TR SEEEE: I N R RINLIS AT RRIR A I AR . sl 11
HIEAL R FE AT 2R % D MIRIA6 A J5di<clinit> (§2.9),

FEIXEH, 5.1 1k gava BERWLWIAT N s O BERIZRR R EIRF 551 M. 5.2 15
B Java REAUNLA BN 2A BRERINE. HERAWIA AR . 5.3 T iHEA T2 D —1EHIR 7R
SR T SN I L BRI . 5. 4 FREERGLRE . 5.5 R IORIEE R
WA . 5.6 WA AT kIS . BJa 5.7 WaiE] gava BRI HIL.

51 BITRE St

Java RN AEEAFBHLEY — M (§2.5.5). B Java AWML 1IE47 B s
Hi), BAEGIPEE S S A T R R IR &

MR AR (§5.3), BRHEHIRZRTM constant pool £ (§4.4) #HkM
IISATIN W R B AT IR R TR 5 B AT S 5 o XL S 5K A TR L
THERIROR IR SR
O AR OS5Ik B T 2RedE 0 IR P CONSTANT _Class_info 4ify

(8 4. 40 XF 5| R 2R s L A4 R Class . getName () J7 IR BUE IR X —FF,

A Ui

B TR R 1, AR S L R A R (§4.2.10,

BT MYEREUEHZE, BRRSUA M A ASCIT FRF ISk, RS REEH TR

TR
& WARAARICHEIME Java IR —, EHLAIN K7 BHER (§4.3.2)
& FW, WUREADCEIAE R GIHEA, BB AscTT TAF LN b Rt A
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FR, FFLLASCTIT FAF"; "SR TAT iR,

Q 7EATD, L RIREEE O AR, 3 En Ll#% Class . getName J7iERTIR [FIE K
s AR BEAE

O Reld DR T BT 51 HIR A T2k 1 — IS 1 i
CONSTANT Fieldref info &K (§4.4.2). XMFIHEE T FBINAHRABRL, Kk

If) 5 BT J@ SR % 1 A5 51T

Q SRR EATNENAT S 5IHK B TR O R R P ) CONSTANT Methodref info 4
fy (8 4.4.2) MG HRBINER AR, SRR ETERNFT 55 1.

Q O THENAT T 5K A T 283 0 BRI R TP
CONSTANT InterfaceMethodref info &5# (§4.4.2). X5 SR OTVER AR

MHRIRST, R AR 5P e R 5 51

Q J7ikA)iN (Method Handle) HIAFS5IAISK A T- 28k 1 —dEHIER R+ )

CONSTANT MethodHandle info £5i) (§4.4.8),

Q JiiEER (Method Type) MRS 51K A T-288% 0 I (1

CONSTANT MethodType info &l (§4.4.9),

Q FHARESR (call Site Specifier) WIFFZ 51K A T2ukd 10 —3EHIR R K

CONSTANT InvokeDynamic info £t (§4.4.10). XFGIHEET -

B AR S 5, b invokedynamic 84T S )7 (Bootstrap Method)
KRR S .
B RS TI (RUE, TP SRR A AR RIS ATIN R & (W) Java JiUE
BUERMMED, BTN #AESE (static Arguments) UL T Gk,
B TR RR SRR R
b, AT E E AR AT, M2 H constant_pool KA ELEIKERKLE :
Q PR ELR string KB AT, ok AT 0 BRI OR 1

CONSTANT String info 458 (§4.4.3). CONSTANT String info iM% T H
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Unicode 45 (Code points) “FRAIRLLK T4 &,

Java W 5 W E RS WP R (XPERE GRAR 7S (Literal) &AM
[l FRIAS U740, ka2 | AR ] string EMSEH] (JLs §3.10.5)). Ak, TEAEE
AR B string. intern ik, QAU TAT AR TR AU, THVEREE R e
HIRF T String SE@IISIH. Bit,
("a" + "b" + "c").intern() == "abc"
WA H] true.
h TR R, Java BRIWLTE4 A CONSTANT String info 45H4H 1AL 57
LR
B U} String.intern JFVELART &P A CONSTANT String info 45H4H IR
PSR string SEBIHAIRL, BA MR AT 5 BRI 45 AR — MR A [F]
String SEBIHITIH .
B HN, —NE string SEFISHAIE, BB EHE CONSTANT _String_info
Sikh Unicode M RFH; FAFH RN EE FOE IR I BASET string SEHIIGIH .
BJ5, B string LW intern HkHE Java BN E S .
Q HEsAThEEER A TR 0 378 CONSTANT Interger info.
CONSTANT Float info. CONSTANT Long info B{& CONSTANT Double info 45t
(§4.4.4, §4.4.5), iHVERE, X1 CONSTANT Float info ZiMMI{EHLL TEEE 754
KLV A% AR, CONSTANT Double info ZiMJIIMELL IEEE 754 XU REVE Rkt URoR
(§4.4.4, §4.4.5). KRAXLEEMISATNH R U] IEEE 754 500 R
AR HER
FEAR B L) —HERIR R, constant pool RF TS HILH
CONSTANT NameAndType info ( §4.4.6) Fl CONSTANT Utf8 info (§4.4.7), Efilk
R LARAERI 2R ey J7ik, B TSR BTNE MR IRT 5 5], B e T 2445 2 7 75 5
AN A R E AT I A5 LT

O PEEE Y R A R R A R MR R, B0 ASCTIT 3 0x0 & 0x7F £ 128 M5, ¥ AscIT
fH 0x0 £ 0xFF 3 256 MG A, 1 Unicode MIF5 0x0 £ 0x10FFFF 3£ 1114112 Mg A,
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5.2 LT

Java BRNLIEZ &L 5] 2R INEEE (Bootstrap Class Loader §5.3.1) filg—
MK (Initial Class) K5EHL, XA RN AR E . B, Java MU
PUBEBIX AN IR, PIHAHIFR A B public void main (String[]) Jiik. ZJaMEANHAT
LR th VA TR o BT main J7ET Java AN AT RES T3 Tava MEAUML
e AR — SR8 11, AT RE SR A S A T

FIRELERA Java REAUNLEISEHL L, WIRRSAE N i AT S BB UL 9%, UL
S ] DU — NGRS A K M BN I HT W62 2 ARt n] DL FR2H & Bk i 77 =X
K TAE.

5.3 BIJEEFNNE

AR SR RRC N N SREEE I ¢, ST ESEAE Java BIIWLIIE (§82.5.4) B cfl
5 REAUB LSS B AR T A B . ¢ AR 53 4h— AR 1 p ik i, el B o
S4TSR T o 48R, ¢ AT RERZ B D WA Java O (§2.12) HEE
SeU Ak A, AR ] O AR

AR ¢ AR, T4t i LA S # s ndk ¢ i bR keI (S5 4
“Class U)o BT BATHMERI — b HIZR: EAHZH Java BINLEIEE, A
SN Sy IEEAii R

Java NI SCFREMRISEINERS: Java MAUNIRAL 5] 33 MNEHE (Bootstrap Class
Loader) M/ [ XK 2 (User-Defined Class Loader). &M & X2
PN iZe %K ClassLoader BIFEATRAYSEG] . BHTRRFAAL I A 2 M 20 T
ETH R Java BUWLIIDIRE, SCRESIAIMBOFQIEZE . R, el U E € SO EE K
SRR —HERIR R IR BI R . i, I e SN v OB I 2% R 3, )™ AR s A
AN InEE S RIS R

FMNBA L vl Bl E ) SR AR e I K 7 2Ok AN ¢ Wk L BRI ¢,
BATHAT LA L8 X T (Define) C, B#H, L& C e Xngss (Defining Loader).

AN BTN BT K RATA e BRI 5, S XA AR Sk B 5 e 28 5
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MBI LRMFEMBIRATTEZF A MR LAET ¢, EREEAE T c B2
THC T gk, FATTLIE L 33 (Initiate) T CMbngk, si&dl, © & c MWL
(Initiating Loader).
£ Java MEUNLISATIS, el AU e AR E, 1 b —MEX: —BERI AR
(§4.2.1) MEREXSMBAICFIE . ARAXFE AR B #0738 47 R 25 4
(Runtime Package). REHE M AYIEATIN A A4 S SRuledi 152 RS R ke -
Java REMNLIELL T =Ml dh 2 —REEARIC ) N R C:
O R N FOR AN R EEE T, AT LU R RIS Tk R BT R .
B R DR g RIS ITE S AT RN ¢ (§5.3.1).
B R DT A E SRR PITE S AL e R I akas B AR 4R N
#c(§5.3.2)
O el N R AR IO d Java AW S MERR 0. SR, 7E6IE %k
A2 C IERET, D E RN th B 1 2
WA AL FE P AR 4, FoA LinkageError MIFIMSEI gedn o P47 B
ML ETIEAE CHARBRIA) IR aledi RIS By

WA Java BAUNLE SR D MEIE (§5.4.1) BUARNT (§5.4.3) B (HIOEEA I
ATHIERA C§ 5.5) N4 ¢ 28, M Tk ¢ MWIEHZR sl classNotFoundException
SIS, Java MEAUNLAE D HAZiHH NoClassDefFoundError 4, ‘B cause FB ik {#
12 T B4 classNotFoundException S S .

CXEAAANTFEE R, AT (§5.3.5) REM—#5, ZEmakas S mg e m
R WIS I A AE INEE A K M 77 4E ClassNotFoundException S, MMV %46
$¢H NoClassDefFoundError S #.)

TR AN IIRE RAFHI RIS N 24 PRAE T 1 =A@ k-

Q  ZEMFERARE, RNEEN 2 BRI F Class 4.

QO RSINERS L1 KBSk ¢ N RBHEL S AMIEIMBAE 12, X T FFM—Fhk
Mo BRBUR C M HSOREE HE . B ¢ I TE BRI BUR ¢ AR I
BRAIE T 25 50 ¢ POrEIIR I, 11 R L2 #RM IR A class XS

Q  WEREA T B E SOSN8 UGN 1 RS 2R sl 1 ) BB R, B0 nd— 411
RINZEAY, IFAE I B s, e AR T (K S Bt 28T (R 5%
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PATEH LR IR<N, La> K& —ADREER N, XM N R ReEz AR, Ld Ronk

S I 5 SRR T AT LU AR N SR MR, XAy N 462
RIAFK, Li RonRedk O AT EGR NS -

5.3.1 EASISAmE kM ALE

LB AE ] 51 MBS BT AR I A N AR A SR 1 C.

G, Java BN &5 FIRMNBE S T CINERE IIFRE ) N SR EEE H IR I3 «
WNRGE, XAREEE Lt ¢ JF EAH IR,

N, Java REAUMUREZEL N AR L 5] P IINBA R € ik, PP SR 8% ¢ 4
e SIYEIGOURE, RESCIF SRR AW RSO R G (RSN SO, SRl 1 R A4 Bt e S
FIEAE 4

PEAC ARG, MR FEBCA R PRAE— € W LARE] C (A RdE . BT LU I R 4 20k
A FIX LR

O WREA KD c HRMHE, MBI REE ! classNotFoundException 5.

ZJh, Java BEWAHURYE 5.3.5 WGERE, Zulild 51 S2RMmEEnEbs o N g,

INESE RIS Co

532 (AP BENXEMEZT RN KT

NEPEREA AT A SRS TR INERR I N RSREEE 1, R A B XA AR R AL
RMFREFL I C.

HE, Java AN E 1215 o D inaad fbn 00 N FSRER: L Mplinnddds . w2
i, AR U ¢, AMHAIEIERT .

B Tava BB L 19 1loadClass (N) VU5, XU IR B L 2 B 4 FO 2

Y AM IDK WA 1.1 FFf, Oracle If) Java MWL AR K LoadClass Jridkmags
B 0. Jik loadClass MBS Et R M AFR. FWAAAEE BN EWASHIN 1oadClass Fik,
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1 c. Java REAUNLEICRT L ¢ AL INEE: (§5.3.4) XA S iEan Hhfih
AL

M R ) C AARR N O S ECE T INEG LI LloadClass J5ik, L AT T i
PIRfAE 2 — R mk c.

1. gk L nfLLOIEE—ANM classFile 4544 (§4.1) M AR ER c; REd
i ClassLoader [¥] defineClass Ji%. W defineClass Jikexil Java BRIHLAEFH
5.3.5 WA EVEEN L b B R ER I N SRR .

2. KINEAE L AT RERRT ¢ BIINERATA R s Lo Xl B Rk ) i 77 A
BSH N R L (W loadClass k). XKWL 4 c.

AEH 1D 2 D, RSB L PUOMERT I ASBEINEbs PO N SRR 0, b

il ClassNotFoundException 5% o

5.3.3 BJiEHAZL

N BRERGA A I AE L OROIEARIC R N A c AR, nE s L BT LU
FMBAE, W LU B SRS .

W L AR RS NAHRIMAEEAL (Component Type, §2.4) MIRZIZKI¥]
MRS, MAKHZ ¢, AEQIEFIBART . R, G C M By T i A2 IR

1. WA ADE S HIZEAL, IEHNEATXTT (§5.3) MEVEEH L s mafald c mal
SR

2. Java MEABUEH] IR 2 A 28 R AN B ZH S B BT I B A 28 . R A28 R 2 5 I 36
M, CHARIC N E CEBAZ A R e SR e ol B, C ialbR i o e 32
Bar e id . AEMEMEN, Java BIWLASSIE Lidsoh ¢ AR (§5.3.4). WIiH
LIRS AR, B0 mT LR A e 4L 28 R ml L s, 5000, B2 0 vl WL
BeBRH public.

HABHUE boolean WIRKHIE DR BT . R JDK 1. 0. 2 KRN SN )i, oracle 1) Java
RERMLSEIAR M e ok BE R O A (K% 1. H JDK 1.1 ZJ5, Oracle I Java MERINLE 42801 0%
F, AR T SN 84 o
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5.3.4 fn#FRH

SN i BT % 18 BRI () 2 e R e — Bl B M BLNAR DL, P AR SN2
S INEARIC N N FRER N, AEREAS s B N R B ARz 1 .

MREFL O c=<N1, LI>WHFHIADRBEEN D=<N2, 12> F BB AN T 5 I,
RS 5 IS0 & 7 BURR E AT, s S HONR EE R . RN — e, AR
L1 3bJE 12 INE, AR 7 BeslO VAR R M N N %R A R R 2R sl 1

L2

9 THHRISANEI, Tava HEAUNUAMER (§ 5. 4. 2) FURHT(§5.4. 3 MrBRH« N7 N>
TERINELA K (Loading Constraints). N T HISEHEIXANZN, Java BN AEZEAN
WAL (§5.3.1. §5.3.2. §5.3.3. §5.3.4. §5.3.5) ilak FEEMEFERMY]
RIS . ARl — IR RV I B S, Tava REAUNL LR A2 A7 In ol 1
Wi TiX—2R. WRAEARE L, ol B iy, Java BRI H
LinkageError, 5lEids™ 4 MBI E W R FELSs RN

AR, AT TS A R (Z2H,.85.4.2. §5.4.3.2. §5.4.3.3.
§5.4.3.4) ZJa, MNP L& TAHBAN R A . R, SOFAAImE L R
WMWY, Java BHRWIEH LinkageError 4, SIAZAN (ENTEMES, MENIMNE) 1
R LAl 25 R

THPEBRRR Java MU AL WA R B 54T MBI R [, 2 HACE TR
T FR) DY AN 2 A (R I 4 52

Q  BINEE © A gava WL AFRIC N N 28 ¢ BIWIAa nEds -

Q s v A gava BN NARIL R N IS o MWIER 42 .

O BRIEERHE X TS ERN =N

Q c#cr

XTI IR A 22 4 )k — e T T AT RS 1) o an SR AR TR 2
45, M Sheng Liang M Gilad Bracha T (Dynamic Class Loading in the
Java Virtual Machine) (1998 4£ ACM SIGPLAN X TH MA B gL RS 5 AN NS

PEGE-DR
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5.3.5 M Class 35 3RE

IS B T A SIS L Class SCPFAR SN HIA FR A3 20hRC 8 N ARSI 2R ek
1) Class X%,
1. B, Java BANUGE L & brid ol N R2EedE O Pin s . e, X
AR SRR, HnEaEhEItH LinkageError 59 .
2. W, Java BIMLZ AT 361 R. (Ha2, XA HEREFRORTITREAE C A Rk .
XA BRI S 0 R A I R B R
Q  WRKRIIXATEER C IR ARG ClassFile 4k (§4.1. §4.8), Mk
it classFormatError 54,
Q W, R R R B S ANTE R SUBLIT SCRF SR AR Sy e s A 2 1) (§ 4. 1),
I SES M UnspportedClassvVersionError®5t i,
O  WRMIRAREROER R ARRN N R, A mBud Bt 24t NoclassDefError 59
BB TR
3. MR cf - ANHEAESE, il ¢ BIE M ESCRNAT S I A L] 5. 4. 3.1 TIER
BVERIENT . TBER, W c Z2— M0, BUHLL object fENEMEER, I H object
WA CEHIMEIL 1. AT Object K% A DMK,
Bl ATl R B e RT AR A VR S N B e i L o BRI A, I Bead s 20 R]
DT R A0 i3
O WSRO C MBS RN, B A At R 2 25
IncompatibleClassChangeError 7+
Q B, ke MRERE C AL, MBI FEHLAWEH cClassCircularityError .
4. QR c SRR L, i C BB EAE S LA S S U A A 54,31 A
R SRR -
FESREHE AT IR b= AR 1) S0 T DS 2 A B S o BRie 2z Ak, i fid

® UnsupportedClassVersionError, Tt ClassFormatError T3, B[ LIRS MM
ClassFormatError s it BARRE R K2 1T gava MEAUBL S0 —dkfi 2R A T A SR
Class A 'S, £ JDK 1.1 WARZHT, WARAERLZFFMIEA N, #4H NoClassDefFoundError B
ClassFormatError #th, HIPGRTRE 51K B e MBS Irn .

9 175 71/ JL 387 1T



Java MEAUN 5 TN, BRSSPI

Z0n] AR £ 2T BT 1R
QW RKEEE L M EEASHE I SERR EA G — AN RTE, A a8 R it 26 25
IncompatibleClassChangeError 7.
Q A0, R c AN DE Cc AL, MEGEREMNIIH classCircularityError
T o

5. Java MEAUNIARIC C HE SCEMBESZ L, JFHACRT Lt c MhnaEs: (§5.3.4).

5.4 $HE

FEHS R U RR IR AUE R 1L B EAE SR B EESUR D BRI ESRE (
R AEAERAD RIE R Z M i T I AN SR 1 (A5 5 AT B R h T 15
Ire

(Java REAUBIMNE) SCVPRIEHERBER: OF RS NE0 KAWL, HERIIE B
H U sAL

Q  7ESREUE DR LA, B AU gt i .

Q  7EREUE IR Z T, B AU R HRIE S AT

QR BB EAT hn] B T BRI R, SRR R oA A B PR B N AE TS SRR Y

FEFF AL Y o

B, Java REAUBLSCBL AT LLESE RAFEME AR R A5 5 5 I A4 B8 it e GEIRfR
B, BOZ LSRAERAE R AR AT ARSI (FUOGART) o XML LSRNl Ak
BAEACINVETF IR G, ARATENAE AT BEIE IELEREAT o ANEAE FIWIRD M, AR AT A v PR AT ] i DR A8
IR S 40 PR R A S A A T i 5 BUR AT R A R R P AL

TR R R SR B ST R N AE S, BT RE A & 4 OutOfMemoryError 5
HOTT BRI

5.4.1 3§F

KAk (verification, §4.10) BrBoH RIS 0K bR gt Lo I 1
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(§4.9), WUENATAES FELLHMNAIANE gtk (85.3), HANMZEFHEN]
R oA TTRE RS
U SRR L W RN AN BRI L 4.9 1 (Java AN FRED Ffifiid M ssidim b
RIS, AL A 3 B UE AR A R e M AL Y verityError S
R gava EINLZARIEREEE 1, #MPFY LinkageError BI85 B0 &
WC, AR Bt 0 ISR e 11 AR 6 I A o 2 TR A B — TRk R M [T S DAL 2R D

5.4.2 &

% (Preparation) BrEXIAESS 2 hREE: ESF BN W, I HBRIMEVI X
SR (§2.3, §2.4) RAPBBASPATEMEIERNL TGRS EVIRITBL (§5.5)
2 BRIV SR AR L S 7 B, T EAHE R I BeAV X Se it

TEHA R D ¢ IR, Java BAUNI M 23 HIEA T INERLY R (§5.3.4). BT L1
S C ME SUMEAS . W TEREANEIAE c HiliEm, EEE (§5.4.5) AR C AREAHE
<D, L2>HMEEANI, Java EAMLEREIAT R N8 L R

O 405E m (PR MESR

Q JFHSAE mWESRBN TE1, -, TEn,

O W% T AR, B4 TO AU Trs ARG, TO WA ARAR Tr (n 22k

(82.4)
QO Mi#&R18n, MR T AREAIREM, vi FoR TEis AR, Ti R TEL MITE

KA (§2.4).

HUIEIIE Tr,

L1

O MaxtT i = 0n, T = TSNz (§5.3.4).
SR, W C SEBLT AR NI<T, L3> m, (B C HCERATE A m AU,
WL C AA2K<D, 12>, BAMISIILT i ¢ ARG me Java BEAUHLI BT T 1L
Y m AR EER R Tr, JEHATE m (IBBRIMN T£1, -, Tfn, WH Tr F2HAL%
B, B4 TO AU Trs ARG, TO BT Tr HGEAIM (§2.4). H1iHE L Hn, W

HoTei RNREBAIEM, Ti giEoxs TFi; AR, Ti g2 TFi e ERM (§2.4), BT i=

- L2 -L3“ s N
0-m, 107 = TH B RZAT (§5.3.4).
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FESRIXS BN 2 e AR AR a], HSRT DLEATHERS BT B (HE A IR BAEAT IR L BOT R

588

5.4.3 fRh

Java ERINLIE4S anewarray. checkcast. getfield. getstatic. instanceof.
nvokedynamic. invokeinterface. invokespecial. invokestatic. invokevirtuals
ldcs 1dc w. multianewarray. new. putfield fll putstatic ¥£F5 5| iR MIEITH &
o AT FIBAEMT— Z37 2 H0 LN E AT 5 5 BEA T AT -

fi#dT (Resolution) EMMEEATIN & MM S 51 Fkahs e HARMER ISR,

A D2 RREA invokedynamic R MR IFT 55 N, IFAEWER TIHE
invokedynamic 84, AHEIFTS 5 HIB B AT -

EER T R I ESR2, ARSI R ARSR 5 TR AR AT A5 5 TR, steasxd T3
EPTHAF invokedynamic IRk, MRS 50 CLpdird 7.

RPN R R, SRR —4 invokedynamic 84, "E MM RE SR H—A
R (M, XAMERE— 5 invokedynamic $§4HHSCEEM A S0 %)

FREAUMLAE AR AT R -t ] DA 26 BRI 2 BT 2 AT i A5 51 o i R SRR Y 2%
RENE, A ERRARLH—FERET D), HE IR BN 5 R ATT IR 8 26 SR [ £ S 4

UURAEREA R S o IR A RE P A B DR AR, TR AN CH R X551 H
RIS AL IncompatibleClassChangeError BUE 2K .

WAL RN LN R 5 5 I, A LinkageError BUE A2 S2l i SEURM, A4 b5
IR B E 5 | P FRD ATt Sk e Dl 5 5 — I A I AR ] PR A e

i invokedynamic fRA48E M MIRERIFT S5, EHIITIRS% invokedynamic
Tl SEBRAAT Z B AN BER B AR AT -

WERAEHTHAS invokedynamic fa4 IR HET, 517 EAERE S (K 20U AT IR A 25 A
HHHAT

PR RELESR S AR AT T O U, HEA DN A, B, getfield RN T
RN TR I T B S 51, AMUF5EK 5. 4.3, 2 WA I T BN LI, B AX A 745

RAR static . WFIXAFEUE static B, BRATUH RN 5% .
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A Tk invokedynamic $54 BIIMFHT— A5 M RRERT AT S 511, $RE 51 S5
BB IIE H AT 58 OR[>l U 6 5o R 51 3 5 AT Bl I s B ]S AN i
P RO S, IS0 20000 H B I S

BRI S I P AR T Java EAUALIR B & HhORA% 452 8 SCHh BIrtiad 1 T SORIAT
SR AT IR TR AR o 6 IS5, AT Al e O Java MESMLER AT 1 i) i 3
UK, AHIZIE ) B IR S A A AT IR T

Jr B ER A IR TR 1 D ST IR R (§ 5. 1) AT S 5 R T AT A R
AT A0 22 DA DA A5 5 | ISR IBE A AN[R] i 3 i DXl o

5.4.3.1 5O

Java REFUNLA TAEAT D HORFRIC A N BISREEE T ¢ KR AT S5 5, sl dT R AP IR

Q D M XN R EFRC 0 N 2REEE o XA REEE e co 7RI dealidE
R RE R, AR AR 3  AE, w DA A 2 AN AT R o I RE 40542 5.3
TR .

QR ¢ REAIOF HERITR BRI HIRAL, AR e R MR D 455
T4 5. 4.3, 1 WISEIETE L8 H I AR AR AT .

Q &5, M c My BR:

O R cX DRI (§5.4.4), KRNI I1legalAccessError 1.

5 4 LRXFMEIA W RERE, B, R MECRBE W) public 2K, (H'EAE D IEE 1
SR publics

WS 1R 2 SR IEE S 3 BRI, C IR W, AR, AT Rk

BOAA R, I H. c ¥24H48 D Ujinlig K.

5.4.3.2 FERREAT

N T ENT D SRR ROSREEE D C P BUNAT S5, P BERIA AT R R AL ¢ AT
IR E ST (§5.4.3.1). DL, FEMIMT ISR 151 HTIN 8 AR (AR 3 R mT L2445
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ST BT I I — Rt o 2R3 © B9 5 T AT DAL e D e by, Al = Be s DT IR A A2 1)
ST DL i

RSB T, BRI SR ¢ M AR A Sl A X AN B

1. 2R ¢ AR Bl T BOS L A AR R B A4 FR SRR AT, IS A B A 4R« 7 BUET 4k
SR c IR FE I B

2. ABREYIE, TR HERAIASHOR NN B8k 1 ¢ WERHE N L.

3. /W, R cHANRK s, FRARBSBEHNAE s k.

4. IRIEAT, A BRI

MR FBA R, FBARNT 2P NoSuchFieldError 5%, WRFB &KL, (HiE
FUHEIBAS 7B D AT (§5.4.4), FBUEN S I11galAccessError F9 .

T4, B<E, L1>RHIEAPPTGIHTBAIREEE N, 12 & D e On#as. e s 7

B AR TE, WO T RAREE SRR T=T£, B0 TE RN, T REMITEEM (§2.4).

Java HEANUBFHEHITR AN MELH: T = T (§5.3.4),

5.4.3.3 Z@BF LT

A TN D AN REEE 1 C PR TRERIARIENAT S5, AR S B ¢ iR
SOUNRAZE SEHMNT (§5.4.3.1). Kk, EMHTRMIFTS 5N I BLRAL T 55 # ] LUEAF
AT 3RS I R T o R ¢ A S IR S AT RS AR AT AT 5% R 3 it m] A
Wb i o

RN IT T R

L. et rik g i ¢ R .

Q Wi c 2O, BaEsI el IncompatibleClassChangeError 5o

2. S AN RS T ¢ RIE i R A 4 & M 7 v

Q Wk ¢ P ANIRESITES IR E AR, OF H A WAL 2 T

(Signature Polymorphic Method, §2.9), MAIERIEHLRERB AN &K
iy P AR i BB T AT (§5.4.3.1).
RN RITNER L ZRTTE XT cokild, WA L EAE T J5E 5 HIHRE IR 7Rk
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AT,
Q w0, R e AEMRTE S TS I IR FRE R AL RS A AT, I8 ATT A R A ) o
Q Wk c AR, A 2 DA A Iy SO E R ¢ IEHEK.
3. 534, TR PR A N ¢ RIS T L g L T ik
QR C MRS I R SE A T S DS | I R A iR S SR R K 7k, I A7 ik
Ry o
Q w0, JrEE R R
WERTTIEAHR R, 7L AT Bt 25 M NoSuchMethodError S« W7k
A7 abstract f, fH CHEANE abstract [, IAMKITIEMNTHS0H
AbstractMethodError 5% . Ji4b, WERGIHIMTEN DRAT ALK (§5.4.4), Jrikfit
Mot I1legalAccessError S
WIR<E, T1>EHTFI A% m FHErZREiz 0, 12 2 D M5E e . B o (R I
& Tr, HFABEn MESERN TEL, -, Tfn. R Tr RREEAIER, B4 10 08 Tr; A
SRIGE, TO MATLARIR Tr MUCHEEM (§2.4). W1 FR 1 8 n WS WR 11 ARHA

KR, TigtRoR TELs W, TR TEL MUCERRE (§2.4). Java BIMWLLIRIER T 1 =

0-n, MEAHRTI = T geigmor (§5.3.4),

5.4.3.4 EOF LT

AT REHT D —ARE ¢ R DUPERIARIENT AT S 511, R POTEg R B 0 ¢ AT S 5 RN
HISEHART (§5.4.3.1). B, FEMRNTEE 5] H IR AT Ao S5 #n] LA 4Rz 15751
FREIT FR) 7 T A £ ot SR 2 11 5 | AR e D AT, 2 10 50k 5 | AR R O PR 7 A T LA AR A

T Ly R

B OE CA R AL, WA DTV IncompatibleClassChangeError
S

B G, WRAE C 5EMREE (Biobject 2 PRI S B LU AR KA [ 1)
P, DTN S NosuchMethodError F .

WER<E, L1>ZPrg RSO JEHERNSEEEE 1, H 12 52 D i s . BUE m i |0]
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HRME Tr, HFHABCE m KBS TEL, -+, Tfno WUR Tr AREAIZA, 4 1o A
Tr; AREJEE, TO T LIRS T IJCERM (§2.4). 11 FoR 1 8] n, WK TE1 AEHAE

B, TiEoRs TEi; AR, Ti & T M ERM (§2.4). HAaXNT i = 0 n, Java i

PR AT R R 2k T = T (§5.3.4).

5435 FEXBSHAANRMENR

N TR AL (Method Type) HIARMNTAF S IIH, BEIVESS BT IR (K T VAR IR 5 o
I MRS 5IH (Symbolic References To Classes) #BAZJCHUMANT (§5.4.3.1),
DRI, EARATIX SO AT 5 5 | RO R o SR AT S R A g AR ATT VR SR BRI 5 5 T 4
Y

b 7 Y (4 G B X) Java. lang. invoke.MethodType SEBII5IH, & A
KETR AN TNERIRA T .

AT TR AR AT S S U R T 0% o BEANBE Tava REAUNUIHT I 5 VE AR #AT — A4
FRAFTAT A (Bytecode Behavior) WIZMIEA TS (Equivalent Instruction
Sequence), EHINEAIAKIRE (Kind) MRARR. JUMIT AR B A RE IR R PR

54 P A B BT A S 5 APARIC N Cox:To IXHLA x I T 205 3n F BRI VA
LRRAIRYE (§4.3.20 §4.3.3), CRRTFEETEIBNREE.,

RE f#iid FHBATH

1 | REF getField getfield C.£f:T

2 | REF_getStatic getstatic C.f:T

3 | REF_putField putfield C.f:T

4 | REF putStatic putstatic C.f:T

5 | REF_invokeVirtual invokevirtual C.m: (A*) T
6 | REF_invokeStatic invokestatic C.m: (A*) T
7 | REF_invokeSpecial invokespeical C.m: (A*) T
8 | REF newInvokeSpecial new C; dup;

invokespecial C.<init>: (A*)void
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9 | REF_invokeInterface invokeinterface C.m: (A*) T

fBBE ME RN IEAERARAT 070 (8 5.1 MIFRFS 51, B4
Q & R2MH P FBRETER S5
(MH /Z )\ CONSTANT MethodHandle &ty 43K, ‘E I reference_index MR G
&1 ff) CONSTANT Fieldref, CONSTANT Methodref B{
CONSTANT InterfaceMethodref 45ifnfLAH 3] R.)
Q & ca2RrRAIGITHRRMEMA ST,
(C JEHZE/R R [F] CONSTANT Fieldref, CONSTANT Methodref fl
CONSTANT InterfaceMethodref 4 class_index Hi5|Hff] CONSTANT Class Zif4fT
GELPY;
Q &£ ®m R PTG B ik 44 5K
(£ 8{m A R ¥ CONSTANT Fieldref, CONSTANT Methodref fl
CONSTANT InterfaceMethodref %ifJ4b name and_type_ index 5|
CONSTANT NameAndType 45473 %E].)
Q BT M GERETHERTE A*E R P57 BOlr i iR UM S H A P41
(T F1 A*JEHf3%] R ] CONSTANT Fieldref, CONSTANT Methodref Ffl
CONSTANT InterfaceMethodref %ifJ4b name and type index Jifi3|HH
CONSTANT NameAndType 45H473%].)
T fENT M, BT MH B IRSAT R P B R AT 5 5 | AR A A T A A
(§5.4.3.1, §5.4.3.2, §5.4.3.3. §5.4.3.4), Wut2dl, c. £, m. T Rl A*HHE
AT o FEMENTIZSE SR P BL VA SR IO AT S5 SR R B dl e R S5, A8 ) AR A AT ik
RS TP
ISR, IR — D J7 RN T 28 Java REAUNL S 5e BRI AR AT 7 15 04T b i M BT 55
I RS, 3 private fl protected BUU T AR AT AR IF 5 MG £ A5 43 AH W 1 o
JIEE RN B HIE O
U A X OS5 | FH BT 5t 23 3R — AN Java. lang. invoke . MethodType 44 1)
U, BB TR TIR 28 2 MH RSB WA T AR AT O —
RAEY #HiR TIEHR AT

1 | REF_getField (crT
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2 | REF_getStatic OrT

3 | REF_putField (c, ™V
4 | REF_putStatic (T) v

5 | REF_invokeVirtual (C, A¥) T
6 | REF_invokeStatic (A*) T

7 | REF invokeSpecial (C, A*) T
8 | REF _newInvokeSpecial (A*) C

9 | REF invokeInterface (C, A*¥) T

LTI S5 AL — M java. lang. invoke.MethodHandle SCHI 5T o, ‘B3
AN JTIEAIN ME. W J7 m 7 ACC_VARARGS bidk (§4.6), M4 o f&— AR IC AN
W, o [ E TT I iR AR .
(AR T ARRTE I invoke JTIERE S IR M S A EMINE (JLs
§15.12.4.2), #J& invokeExact KT AME AcC_VARAGS IR AR E —FF.)
757 m A7 ACC_VARARGS bl HE 4 m WS HCRM P I N4, o m BRI S —A
BEATEBA KA, IR S IncompatibleClassChangeError Fi (X
o G AT AR T T AR R IBO o
o gl java.lang. invoke .MethodHandle Sl R FE R 7T & — A
java.lang.invoke.MethodType (S0, ‘&2 i HH 7 2R B AR AT IR ™= A 1K) o

A AR IR IR 75 T Java. lang. invoke .MethodHandle. invokeExact
TIES HPRHEAT —FE, ARG BAH R . IR AN S EEE G, B SN
FRAT A A R R S A 3 B D

(Java MEIWLIISEILTE A ] LAAN TR BN SR I0 7 8 00 B i il o a2 U, MBI [RIAT:
SR AN TR B BV AR PN AR5 5 LA T e 3RS AN [ Y
java.lang.invoke.MethodType B¢ java.lang.invoide.MethodHandle 3. )

(ff Java SE V& APT 11, FVFAERA 74T A 1) INHm ik
java.lang.invoke.MethodHandles O VLA . HARKIAT Jy i th A
java.lang.invoke.MethodHandles M7V RIE . B, ATk aIient, Stk
NEMSHL, Hl e NRE 20 53 4h— NI, Bl A B IR [BME AL Rk, JRR [al £ ]a]
MBI R 22 45 )
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5.4.3.6 AR =R ESFREAT

AT — AN R RRT L R SR E ST (Call Site Specifier) T FAI=ANPIE.

Q

W AR R R AR TR S 5 ], BYE R SIS T7E (Bootstrap Method) [
AT R BEIRSS . WENTRANTTVEAUN (§5.4.3.5) £N TR0
java.lang.invoke.MethodHandle S5 .

W B E FF It T — AN TVERA ST, dE D, R
java.lang.invoke.MethodType SEBII5IH]. W LLE L T 5 TD A AR IS8
RIFME R 287 (§5.4.3.5) RS 5T

WA PR E IR EEZANHESH (Static Arguments), JTA&E85%55 & N M
RITEEBHR L 51 FT7 . SRS EUVEIEN R, Tk sor R AT S 51, Al 22
Wedr, B 1dc 584, ATRARAIZRIEIR Class X%,
java.lang.invoke.MethodHandle X% fl java.lang.invoke.MethodType %}
55 WIREASEH S AR &, RN TR string XTI,

W] AR E FF R AT A R — M, B

B %] java.lang.invoke.MethodHandle SE#I/I51H,

B %] java.lang..invoke.MethodType S5,

B #|Class, java.lang.invoke.MethodHandle,

java.lang.invoke.MethodType Fl String SEIIS I .

FERRAT R BRE AT VA FORNE 5 5 T AT VA ) sl PR A P TR B A R 1 (R 4555
FI BT AT RS S8R 5 5V, AR5 5 SRR s At (§5.4.3.5)
EEESINE RS RIDR 2 HE

5.4.3 if[a)¥EHl

A REHE D Cx A AN REFE D D ALK (Accessible), HHAE NlMFIFL—

J]AT
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Q C /& public .

Q c M piFR—NEi7f (Runtime Package, §5.3) K.

—ANFBE T R XS AN AR D AT, S HACY R 42— 0T :

R /& public A,

O R7ECHE protected, B4 DEAL c MR, Hami&E c TR WHRR AR static
¥, MAR] R S5 HBAEE A2 T R T5IH, XHEK T 245 D ME,
LEAHAE D T REALK,

O RZEAREprotected, EARZIIAVI AR (BEAE public, WA protected,
At private, FFHEPTEIIIBANIRNZE D AT F-—B17E ).

Q REprivate M, B D,

T AR A PR A2 T PRI e 2 T SRR, Wi T protected PRSI BT AT

Hbx G BB D BUE M FRED . RXFEARIERS (§5.4. 1) MUHRMBA S, A
BRI R R R T4 B ol 0 B

545 FiEEES

R HLE ¢ RIS vk ml i (Overriding) HAM—ANTEIATE A ZH RSB )ik m2,
2 HACY NI AR RO Bk
Q cRamre.
O m2 Y5 ml JEHFERZIRETTEREFT .
Q R AR
B w2 RRFRE R Acc PUBLIC Bk ACC PROTECTED SRERIAKUFR (BEAS
ACC_PUBLIC. A& ACC_PROTECTED H AN ACC_PRIVATE, HAM C KAT[F
BT D
B nml EHHET%n3, m3 5 ml AR, m3#5m2 AR, JFHm3 & T m2.
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5.5 #1651

Pliatk (Initialization) XFIREEEORY, HUEPATERIAIGM L (§2.9). fEXK
AT A, Sl R S I an AL .

Q

Q

Q

Q

EPAT PTG LG I R O gava BRWLFE 20 : new, getstatic, putstatic
B invokestatic. IXUEFRAM P By | ok s Eth 5| F e 2K T 1
T TR 1 new Fi54, FEZREEE H BA BRI ST 466 o 04T EIIIY getstatic,
putstatic B invokestatic 84, MSLEMFTAF K7 Bk Iy i rh K S iz 1 n ALk
B PAIA AR E -

fEYIRIAA java.lang. invoke.MethodHandle KB, BIIPATE I i@ Java
FERNLAENTHZRA L 2 (REF_getStatic). 4 (REF putStatic) mi# 6
(REF_invokeStatic) WIJiEAJIN (§5.4.3.5),

FEW A TDK 02 PEH 1 s i vk, B, class 288k java.lang.reflect fi.
TEXS TR FEATRIMBIIR LI o

TEERHIEE N Java BIHLUE SN FIHIERIE (§5.2) I,

FEIREAR AR 20T, AR, gt e ot kB, HAT T it g
Brogm T o
W Java MEINUZ SCREZ LRI, BT LAFEAT A6 M Bt 11 PRI S ol R e R ) 2 )

e

O AR A A AT [R) A4 R (28 e 1 o ABAT T BEAEA AR AL — 228 BR LTI, WA

TRPOLITERYIAE A Do Java BIMNLSEILT 200 ST P L [FD AE 91 an 1k, FAAw]
DUSEH N P RO AR R . X SEAL BEAP IRIEGE Class W R DA mUEFIHER T, IF HAT Fimpr
BEPUFR S L

Q

a

Q

a

Class MG UAMMUEMAERLL, (HILR ARG .
Class MWRIEAERIL R E LML

Class X% O I HHIaA L Hoal LA .

Class X ZALTHFIRAVIRAS, RIRED N 2912 AL N R0

SO C, BB —PME—RRIIRALEE Te. WA SEEIM ¢ 8 e B Rl B Java BRI
SEELEATYOE B, e T LLE € ) Class X%, 8325 Class X EAHKIEFE (Monitor),
YIUEA ¢ R R
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Q [P c ga et e, XA FECY TR AR ELB R LISk Le B

Q R Cf class MW RMAT C MAMAE VB LR IEAEEAT, A4 AT E R K
LC HFHENFHIORAS, HBI'EAEAN TAE CE h I e e, A Tt Fmik it r .

Q WRCH class MNEEIR C MHILEAGIE B ATEAEAEML,  IXHUR N HIAEAL I 15 K .

B e FHIEH IR F]
Q W cHclass WHR IR Class BB TER, A2 WA BEA LC IR
&z,

Q R cH Cclass MR BRELT —MERKPRE, SAHYILGL T . BK Le JfFdi
NoClassDefFoundError 57 o

O B, il N YRR IEAEYIAA C I Class W%, BEERM Le. MR JE M HILE
ClassFile [, FIF# E#F ) constantvalue EME (§4.7.2) KWEHK c T HHA
final static FBt.

Q Rk, WA c RFMALED, MHEMRIE sciB AL, MHxT sc
BATSEBEIIIAI RE . 2RISR A B, T ORI IEAUE S sco WERAENIARIL sC i P
Pl S E TR T, A SRR Te K ¢ I Class X BRARUUNET IR, BT IS4y
MIZeRe, BOnBs Lo I HIR I, Pt Y sC IR HIE 2 i 5 A [H) 5

Q Zm, W& e OB KPR ERR TN ¢ IT R WS L.

Q T ¢ mZealdE D RIa i k.

Q SR IEE AT T B IR T, 2 Rl sR3REC Le, Axid ¢ I class W&
O e 2PIat, WA EEER LR, AR Le, IEW B N TR

Q AW, SREEE L RRIAAA TR R AN S B R IR . W E ANE Error B
EHIEA T, EaIE N H ExceptionInInitializerBrror S26l, SRR SLHIER
E M5, 2P £ XS, WREN outofMemoryError Il i A fg Gl g
ExceptionInInitializerError SEH], MEZJEHIH outofMemoryError R A SAE N
E 5.

Q R LC, drid F C i Class WERAR AL, WAPA RSN, Bl Le, K &l
A A B R B A D R A T S A

REAUMLAE BAR SIS AT DUE R A 0% 55 1 2D AER A 2RI AG 2 75 S s R Bk UL 2 (ESS 4.
5 VIR ERAF E A PERE. SCVFIXAE, ZPUANTE Java WAL happens-before
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MW (oLs §17.4.5) EBURBURMARATAE, DRI R DAREATAH N (AL o

5.6 4BE AR IESLIN

ghiE (Binding) REIRKHAEM Java ZAMATE H % SN KBRS Java EIIHLHKIER. It
PR AT LS IAEAS T 5 EF I native J5iE, ZJAAATLME Java REAUNLTIEAT . XA A4
Geg IR BRI GR PR R, PTLURVEEAER] “gRe” XA, AE o TR Java i
PN P BRI i 11 SR AR 5%

5.7 Java EHINIE

Java RERNLR A — ot FELZFR A Runtime KB System K exit J7ik, B
/& Runtime W halt 7%, I H Java AR AVFIXLE exit 8 halt #1E.

BRItz #h, #£ INT (Java Native Interface) MUIEHIEHiA T MMM oNT APT KN#k
M (Load & Unload) Java MHUNLN, Java MIINLATIE LR,
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%6 E Java ENMNIESE

—% Java MEINIFEA tH—ANFEE BRI BRAERS A 2 22 2 /N R T A FH 20 TR B A 5T A) 1 £
ATEHR S lid RSk TJava RESNLEES 1A% M P AR IR 5 3o

6.1 WE: “Wi” HEX

FATIIE TS LI 2 AR A, X2 IR NAE L E AT 5“2 4 5 Class I
PiRg 7 FPALRERS RS AL AIRIN) Java NI B R SCHEET . FEXRELe ) & BT U,
WATH AR E] 20”8 “ARVE” AL, Bl “value2 AR —A int RALHIHHRE
RS 4 FEINAACT, FOA “ssi” sl “ A FovE” B I SRR ZAF B . IR AR BT
s, REARBAREL, K Java BIUHERZN KT 4R AT, (TJava B
VB Ao 208 SGE R APRATHR FIERAT N .

Java REUNLSAERERN BOEY Class JUMFREAY (B §4.10 “Class UMFIRIERFE™
KK Java B 0L ERFSRMEHLIZR. Btt, Java BN RS2 AT
MR RN AN Class U A . B2 TR IEATIN I SEfr TAF RS, R
ARERSPAT R 4R, HARSCIUSRIS B rT LAY, R EARIERXSE SIS (Java i ME)

M (gava ERNVEY BIAT,

6.2 PREFIRIERD

fE Class AFHAER] (20§ 4.10 Class CARAUERR) 1. AT G2 VH#IIHES
BARI T, AR AR, SR Tava AU . iR Java BANLIIR 2410
Rk M, X 3 MR AR ZORAEA AT

Horp, ERERAE >N 254 (0xfe) M 255 (0x£E£), BIEF N impdepl Ml impdep?2
RPN AR IEAE L “JaT]7 R “BEBE” B, H AR AE SR AN A rh S it — 28 15 ST G 1Y
it BB =AMRIERSES M0 202 (0xca) BHidfFA breakpoint IIHRAERD R I T 145 LB
W kI DI RE
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A AR R R E 1, HBEM T gava EIALSEILAES, 10AREELH I BLE — M R0
Class bz rbe PAAS B ANIACRS AL pleds € § 2.13) WIRAHES OB 8 IE/E AT
(K1 Java MEAUNUACISACEL, W ROE BXLEOR P HRAA, TS T 1 s A Qe 2 bt I 224 E T 3 SO HY
IEAfH AL ER

6.3 EHLEEIR

2 Java BEUWLHEL T AT, o T B PR S EURSUBL VLS Tava 1 5 HITHE X
i, Java EAWLESIH —ANE T virtualMachineError MTFRMI R ML . AL
V2 UL REOANL 2 268 IR P 0 15 s R U2 B R 0, B AN PT RN T 915 L RO LT I 2 i 23X
S L. R, R XX VirtualMachineError PR TH M AE S HILE Java B
HLIB VR LR P AT =N 1
O InternalError: Java REMWLSEHLRIEM;BUEFHR# 2 F5 InternalError 7
ML, InternalError 2 —PMHMMFRD R (§2.10), EAAEHI/ARF T HE
{CIR A
O outOfMemoryError: 4 Java BINISEIUER T A EIAMYH AL, JEHAF AL
BB RG] AL 88 OO B0 B T I A A TR I, RS LR A Y
OutOfMemoryError 7 .
O stackoverflowError: 3 Java REUMWISEIFER T i eI 0], KRG HL4
T FH TR AT I TG B A PR3 U D T 80D, RESULH =0t sStackOverflowError
T o
O UnknownError: XA aAT R, (HRESUNLSEILIGIEN & H AR SE R 2 A 53 1

BAR RIS, P UnknownError 74 .

6.4 FESHIRE

FEATE RN Tava BN T RGP, W 6.1 P sk
KRETR o B G ARAHR R UM IR T3
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FERT R ATHL, MR T sbit KB, RMEA Pl X ARSI, #4E
P R 2o, R R g b A N RE R B R B e SEbs BAE class SO
Java REAUNUACHS R LB IR IR E RS, AN HELBICAT .

I, SRS A T RESAES I, I HIRAZ] gava BERINLA 795 4E 42, XLt
BAR AT IS I8 BOF BB R A 2 b BAREBRAE RO BE AT AR BRYER, (F2E AR
FEA T IR K VR4 Tava REAUBLIG AT I BT A0 2 500 . A B Ra st B A R
BRI 2 Lk ot A ol 21020 19 ) AR P SE AR 1 ORFF Tava RESML 719 1) Stk

A TR UL RAIHIE . A3 BRAF BRSSO R SRR N B, IR R4
R EG AT BAARA RS BT, (AR 2RI BC AT 2 LR 4% Uk, O HAE“ &
By AT A RS R PTARE T B AT AR . Bl Leonst <1>3RAIRIN “&ik” 175t

SE IR ATER T 1const 0 fil lconst 1 WATRAINIIEAFFIHERENS (5 B

okt

9 (0x9)
10 (0xa)

##) lconst 0

lconst 1

1E Java NIRRT, FHLHAT A IETERMT (§ 2. 6) MERIFEUR (§2.6.2) )
PE RS S A SCA R 75 N ZE 2 93 ) S R VR R i N B AR AL, R, T “ B4
O ” AT B T IX AR PATIN A BHRAEHURAR TN value2 UIRBHS ) valuel, HATHR
& valuel fll value2 MERFEEUR AR, JF HARSIOTHH4E AT result ARFIBAESUL D

B AR -+, valuel, value2 =

*ss, result
BRAEHOR T IR — AN S G0 KRR, ARRIFA AT AL 2 B E SO 11X
PR

long il double FEMAIHE I — MRAESA T F KRR,

O FEAMIEHIE R, BAEEE A Long ¥ double BRAE I T MR TG E R E IR,
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K6.1 HABAR

Bhid fF
BIE %354 ThRE N H ZL ik
¥ Bhic
PR 1
PR 2
227 3] Py = #REg
ﬁéﬁfﬁﬁ >+, valuel, value2 -
s, result
iR KTHAFHAR A WML, IR AE g LR SE B TR gl Rd
HEENRE WIRPAT T2 0] Bedl HATATEE I e, IS A —A o] B Pl (1) e 5 0 42
TESLHEAT Hfid
BT RE WRPAT TG 2 ] Bel B ATATIZ AT I e, A —AN o Pl 1) e 5 0 i 42
TESLHEAT Hfid
b TAELL A e . 84T % LA VirtualMachineError (¥
KA, Fa 2 AF I AT 75 o
TR FELLIEIEARRTE R 1Z ] 2 ol LR R, BRI AR,

6.5 IESEmA
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aaload

Bk M INZE— reference KAV BIERE £k
X aaload
Git aaload = 50 (0x32)
BIESR **, arrayref, index -
s, value
Eiipa arrayref W& — reference RMHIEH, &5 m—NHHA K

reference M4, index WM int KM, FRAPUTIG, arrayref i
index [FJBF MERVES R ik, index fENRIIEMBIEA T reference
RAUERE N BB .

BTN R HE W arrayref H null, aaload F82¥#l i NullPointerException 5
H4h, W index NFE arrayref IMCENEL F FAVEHY, aaload 5

LR ArrayIndexOutOfBoundsException 7 .
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aastore

Btk MEAE R B — reference RN B AL

#eak aastore

& aastore = 83 (0x53)

BAEE AR ***, arrayref, index, value -

Eiipa arrayref WiE—" reference KA, EiR— AR,

reference ¥4, index AN int KM, value MHUN reference
KR ARAPATIE, arrayref. index Al value A/l MIEREEAL HIAR, value
i3] index 1ENRGIEM BIEATR T
FEIBATI, value MISEPRBRNA S arrayref FTACHR B I ALIEERAH
VLHc. HAAHLYE, reference AU value (ICAE ) REILHCAMFRAL N
reference CitfE T) MELIHIATHLE:
Q Wi s KR (Class Type), HA:
B R T ORI, R s S TR AR, B s T T
REIIBL T2,
B OQUR T RENRA, TR s LT T .
Q ¥ s A (Interface Type), MA:
B R TR, 4T HAER Objects
BOUUR T RO, A T 5 s NSRRI, B T s
SLHE .
Q R s EHLIM (Array Type), M sc1iER, XAHLIIA
N sc, WA
B QR T R, B4 T HAER Object.

B GUR T REAII, Oy T [ XA AL AL T,

% 195 1 / L 387 T



Java ERNLIGE o6 T Java BEINIE A4

TR TP 2 N 22— I B
& TC fll sC ARG,
€ TC fll sC #i/& reference KM, JfH sc i85 TC KMAHILR
CLAE At R PRI A W 1 757 AL IE )
Q W T EEOEE, BT BAUEEARB IO — (JLS3

§4.10.3),

BT RE WH arrayref 4 null, aastore fF4 Kl NullPointerException

S

5i5h, WR index NE arrayref FHUKRIEA LT AEHYT, aastore $i
A ¥ ArrayIndexOutOfBoundsException 4 o

ok, W arrayref AN null, JFH value MSERRRAY S 4R R
REEHAHVCAL (J1S3 §5.2), aastore Hi&Kili

ArrayStoreException JH .
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aconst_null

B1E A null (AN SRAEEA T

B aconst null

gty aconst null = 1 (0x1)

BAEEAR s
*-, null

P B null (A SRR

TR (Java BRINHTEY FEA BT null (R 7E RN P A7 O e s
(7 NP

#0197 o/ 3t 387 W
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6 B Java EINIIELSE

aload

B1E

X

iiipay

EE

MBS LM reference FREUHBHRAEH LT

aload

index

aload = 25 (0x19)

-

***, objectref

index &MU YHTAMT (§2.6) FRELERNRIINLEIFS byte H
T, index 1ENRGIEN IR EAINN reference KM, FRH

objectref. FRAMAT/H, objectref W& ENBIHEAEEHLFR T,

aload R TVEM M FINEKALN returnAddress JA 1%dhs B4 1F Kok
H, X RURRFE BN astore FE AN TR (astore fiz 41T LAHRAE
returnAddress KA HEHR).

aload BAEM AT LY wide fRAHKE —REHUEN] 2 M KRR 5

byte BREUEA AR TRV R AT R & .
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aload <n>

B1E

X

BIEHR

#ik

MBS LM reference FREUHBHRAEH LT

aload <n>

aload 0 = 42 (0x2a)

aload 1 = 43 (0x2b)
aload 2 = 44 (0x2c)

aload 3 = 45 (0x2d)

-

***, objectref

<n>ARE I ATERMT € § 2. 6) AR ERMRIME, <o>1ENRIEN T
AN reference KM, FRA objectref. FRAMAT)G, objectref

B2 e N B ERA R B0

aload <n>fR2 LM TINEEI returnaddress FB I HE B4
kb, XA AR EBOTY astore <n>IRAS AN IR (astore_<n>
B2 A LAEAE returnaddress KRR .

aload <n>¥E2 BT RE—&Fa M EHEH<n>/EA index ZH(H) aload 45

AAEMER- —30 AUNER T B E 8 <n> R AB STER 2 TR SR .
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anewarray

B1E B — RN reference FRAMEL

¥ anewarray

indexbytel
indexbyte?2

ZE anewarray = 189 (0xbd)

BESok , count —
**, arrayref

iR count WA int KRR, F82HATH C¥ MERER R Ak, BRRERT
A2 K4 .. indexbytel Ml indexbyte2 HITMEH—N2HIZE (§
2.6) HsfThEEMMERTME, WETHEN (indexbytel << 8) |
indexbyte2, &R FIPTIRIAIFESATIN F BB 22—, B A
KRS, XA, B A RN 2 Ot (§85.4.3.1)
o —NCLERAUH AR P count {HUNKSEIEAL 28 0 BiCfE oC HE
i, H—MREZEALN) reference BBEHE arrayref BB EAEEUE
o XA T TR EAE AN null, WEIE reference 28
[ ERAE -

BENRE R B EE A AT ST B, AR 5.4.3. 1 TP HIA K 2
# ] BEAE AL

EATH B AN, G count fH/MT 0 HIi%, anewarray fa KBS —
NegativeArraySizeException 4% .

TR anewarray f2 W TOIE — AN RAERE 5, BH H TAIE— 2 45
A&7
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areturn

BIE gEdrk, IR reference B

#K areturn

gt areturn = 176 (0xb0)

BIESR ***, objectref -
[empty]

ik objectref WIE—A reference R EH, JF H AR R —RAE
MRV TR AF (§4.3.3) PREREMEAIEHS (JLs §5.2) BN %,
MmN EY (BB synchronized) 77k, HSAE vk )
HENBE BN BVE RN Y B SRR EOR A Y ar e fE AT 7
monitorexit Tﬂb/«\**io ﬁﬂ%#ﬁfﬁﬁzé*/ﬁﬁ%ﬁ?ﬁmﬂjﬁﬁlﬁ, pills
objectref BN MHIAMT ( §2.6) Hihikk, IFFH R Z et 18R E 5L
Ferb,  E 2T M Bk T A At (PR AR 2 B 25 5 4
FRAPAT G, MRS ISR F A AR, I HLAERE s s [l 218 F 2

BTN RE R B NLZIA A T M AT §2.11 .10 e g5 -4 i e ), 53

MR AR INE, AR TR R A DA A A (Enter)
HEA (Reentered) MNMERE, I areturn fit Kot
IllegalMonitorStateException 5. X Z&nAEH L, Zan—AFP
J7vE R T 0 kR S % ) monitorexit $§4, (HAERM A EN
monitorenter $H% .

A, R BERHUSEITAE AT T § 2,11, 10 TRUE S KAk e ), (H
AFTIIVEP I, R S S 1, areturn fRA AU

IllegalMonitorStateException 5F % o
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¥ 6 Java BIUNIEL4E

arraylength

BIE i K

B3 arraylength

2 7| arraylength = 190 (0Oxbe)

ﬁéﬂfﬁﬁ s, arrayref -
**, length

#iR arrayref WAETRIIEA N reference KRB EHE, FHLSHATHS,
arrayref MIEAEEER AR, AWM KE length ¥t Bt RIFEL—A
int B N B EAE SR

BT R W arrayref /& null, arraylength B2

NullPointerException 5+ .
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astore

Bk Br— reference RAIHIR{RAT R )R HBAT H R P

B3 astore

index

23] astore = 58 (0x3a)

BIESR ***, objectref -

i index & — MRS byte BUBBEL, EAMUE—NER AW (§2.6) 5
AR R ME, MR EEURAR T objectref WAJE
returnAddress ¥ reference M FIEE, IXAEHDRG N EAEHRL B AR,
IRJGPRAT 2] index FTR M I Rl AR R AL E H o

HE astore 82 1LY returnaddress B MEHEAC &R LI gava B I
finally FH) (ZW §3.13, “4uiF fianlly”). {Hi& aload R ARTBAH
KM AR E RN returnAddress AP EHE BIHAE LR, X astore
TR A FR IR 2 A BT .
astore FRA I LLE wide FRAWEAMA, CASEIUA ] 2 200 98 JE M I RF 5 3
BAE R G KU; ) /i AR m k.
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astore_<n>

BIE F—A reference RRIHIRAL B A g R P
550 astore <n>
& astore 0 = 75 (0x4b)

astore 1 = 76 (0x4c)

astore 2 = 77 (0x4d)

astore 3 = 78 (0x4e)
BIESE ***, objectref -
#ik <> MRS T (§2.6) RIMARRRNRIME, MAEHRELHE

eI objectref WAl returnAddress Bi# reference KRB,

XA HE s N BB R, SRR ORAE Bl <n> TR ) 1) J AR LR A B

TR astore <n>¥F4 LIS returnAddress KM EIHAL AR SEI Tava i H
) finally FHR) (0L §3.13, “4iiF fianlly”). {Hit aload <n>¥H
AAE PAF R MR AR 3R K returnAddress A MEE SISO, 1X
Tt astore <n>FEA MIAXS BRIE & A BB,

astore <n>IRATEP I —5KIRLH LM <n>EA index ZH(i] astore

FEAVERER —80 AR T 33 <n> e BaC S 7E 4R 2 P X AUR T L
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athrow

B1E

Eitipay

P —A 5 5E2H) (exception Bl#H error)

athrow

athrow = 191 (0xbf)

y, objectref -

objectref

objectref WA —A reference BMEHE, ‘EIH— Throwable
AL T RMNT G L EFRAPATI, objectref 1758 MERAEHE T AL,
RJGIELL § 2. 10 PHRIRIEVE R LA (§2.6) T4 objectref R
TUAHVCRC IR B —AN S AL B 2% o

IR E) T4 objectref MM LIRS, XA B AHEE—MHT
LB S AR B . PC AT A7 A IO 25 B 760k S b B AR 4 2 TR A
FrE b, A L ETEWUR R B A S B0 7S, objectref BT ASIHRAE
Hikkerh, RIGFRIPARSEIAT .

U SRAE 2 AR T B FR I A 6 S AR RS, I8 4 MU AR H R T
s AR AR I T VE R — AR T8, IRAETT VR I R A N
ERRNY MR O T AR BT EOK 1), Hi8 AT T monitorexit —
Ffo dmJi, IXAMFRMURI B o R AR A R 3538 1 e Ak
A, WEMSgREIE, objectref WARMEB ML, BB LKA
] (R AR T LAIR Y, 6 24 i e A A 4 TR i

Wik objectref A null,athrow fEA ¥ NullPointerException
KA objectref FIARKRMIFH

SiAh, IR R RNLSE LA TR AATAE § 2. 11 . 10 TR Mg kAL e ),
SECHRTINERL AN B TE, AH R R AL W 7 RN B B R B
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% 6 i Java JERINIIEAE

AN ERE, I8 athrow F842 ¥ EHH I1legalMonitorStateException
FH . XA RPN, B AR INERAE T IER X
monitorexit 4, HREARMWERN K monitorenter fH4,

AN, MR BRI AT T § 2. 11 .10 PRUE RIS AL BE B, (1
ETVEP R, R AR — SN R K, athrow FRA A

IllegalMonitorStateException S % o

athrow A MIRIEEHRE CRFRS “HRAEER” 17D FIRge ™ E L8R
fift: QAR AR A SR AL B AR UL AL R, athrow FR KT mERAE L
Fe ERTAE, AR5 BRI R 3 NG, B R AR TP
ARBIE S A SR AL PSR A0 275 2 B AR 7 I, =S A
objectref NARM BRSO Z B IF AL FL S AN 7 iR B E SRR, i A
P90 S RSN Tk — H R R 2 AR B3 (RIS ik O 2 Ial if ki 4
A T T
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baload

BiE MBI byte 80# boolean FEA

#K baload

23] baload = 51 (0x33)

BIESR ***, arrayref, index -
>+, value

iR arrayref &— reference RMEHE, 8 — Ll byte i
boolean MAUAMIEHMIE X%, index =& int BIKEIE . HFS5HAT
i, arrayref Ml index #MNEAEL AR Ak, AT index AHERHI
FEAL BN byte REE P59 (Sign-Extended) JH—A int M3
P It AR E SR o

BATI 8 W arrayref N null, baload Fi& K NullPointerException 5+
o
FAh, R index AEHALN L FIVERIZ A, baload 54K
ArrayIndexOutOfBoundsException 5 o

TE baload 84 1 LLHI R MNEZ P12 byte Bl boolean KA, 7F Oracle
PRSI, A /REBEA] (T BOOLEAN KAWL 2L § 2.2 Al
ARFEHRXS newarray FRA N4 I h 8 4758 BEMIEE, T HAth (1) i FUAHL
SR AT el T HAth 7 XS boolean B, IEHALBERALLILN baload
A RE LA U 1) A S SR R 4 A
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bastore

BiE MERAEEAR I — byte B{ boolean JERIE i AF N 2 E 4l

¥ bastore

23] bastore = 84 (0x54)

BAEE R s, arrayref, index, value -

i arrayref WAlE— reference KM EH, B M —NHARE N byte
i boolean M4, index Ml value #WIN int XM, F845HATE,
arrayref. index Ml value [A/B MEAESR AR, value ¥E##LH 4 byte
K, R R] index 1E MR IEA B A T HE T .

BT R E W arrayref 4 null, bastore 2K NullPointerException
T
Fhb, R index AE arrayref JifRERMEA LT FERIT, bastore &
AWM ArrayIndexOutOfBoundsException 54 o

EE bastore A& W LA RIRATE byte 8L boolean MBI EH 2 T, 1
Oracle WIENLSEIN T, A/REMMPEA (T _BOOLEAN KA E4l nf 2 I
§2.2 MIAT X newarray 8L MIAH) BN 8 4758 B HEUE, L4t
HIREPUM L SZERAR o] ge4d FH HoAth /7 IS0 boolean #4H, R H A BRIAL IR
bastore HLZURE IEAA TS IR AH N SR 44l
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bipush
B1E B— byte RIEHE A
¥ bipush
byte
2y bipush = 16 (0x10)
BAEHAR -
e+, value
iR ¥ byte WY EA— int RRME value, REH value EAFHRAE
k.
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caload

Bk MEA A INZE—A char RBHE B E RO
5 caload
gty caload = 52 (0x34)
(30 -+, arrayref, index -
-+, value
iR arrayref WAL A reference RMIHIE, BIRH— MR EA char

B, index WM int KM, $85PUTH, arrayref Fl index [A/I M
PR AR, index TEARIIEMBIEA T char RAUE L EN T R
(zero-Extended) A— int FEMEHIE value, RIGFHR value EAZF

(B

BATI 8 W arrayref N null, caload FE&2 K NullPointerException 5+
w
Fioh, MR index ANE arrayref FHRERINEA N AEHIF, caload #R

¥ ArrayIndexOutOfBoundsException 55 o
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%6 = Java RPIE S

castore

B1E

Eitipay

MERAEER I — A char JEBUHUR A N B 54l

castore

castore = 85 (0x55)

s, arrayref, index, value -

arrayref UAE—A reference KM, Efgm— MR char

I, index Fl value #RAIN int KA $5SHAT A, arrayrefiindex
M value [AJB] AEAEER AR, value B#dE#ly char 88, RIGAMER)
index fENRTEMBIBATTET .

WME arrayref 4 null, castore 82K NullPointerException
S
Jioh, WER index AE arrayref PrARKRHEA EFFEHY, castore R

AWM ArrayIndexOutOfBoundsException 54 o
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checkcast
BiE RN G TG 4 e A
B3 checkcast

indexbytel

Indexbyte2
2 A checkcast = 192 (0xc0)
&1/[:‘%&& ) Objectref —

**, objectref

iR objectref WA reference KM, indexbytel fl indexbyte?

TR A4 (§2.6) ST H MRS ME, Wy
(indexbytel << 8) | indexbyte2, i%ZZE5|HTg I K47 St I

e AR OSBRSS 5.
R objectref Jy null Wi, MEAEEHRRA A ML,
TN, ZHERERIE, BB BRI SPRNART (§5.4.3.1). W
R objectref AILMFEH N IXANAS, 5 HEH HA KR, EAEERR R A
A, BN checkcast FR& K — ClassCastException i,
DU A U B 52— N [ objectref J& 5 ) LU A i 5 1) O AR AT
KA. ¥ S 7 objectref FHRMMINZRIZEAL, T RHEAT LB AT
F HNECEEHAIRT, checkcast Fif A MR SO I ke I W 4 /2 13 BT«
Q R s 2&RKEA (class Type), MA4:

B OQUR T ORISR, T s iy T 2R AREM, HE s 2T

REMERL 12K

B QU T R IEA, B s AISEEL T T B

Q WH s EEEAHKA (Interface Type), MA:

B R T R, B4 T KA Object,
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RN

1T R

1

B OOURT RO, WA TH s NYRMEKEN, 83T & s 1

g'&; Ju
Q Wk s BHAEE (array Type), BKH sc1MEA, EXAHAMLA

TRy sc, W4

B OOUR T ORBEKA, B4 T HAER Object.

B OUR TR, i T [ B, XA AR, T,
T2 TP 2 RN 22— A BT
& TCfll sC A ARG,
€ TC il sC #i/& reference KM, JfH sc i85 TC KMAHILH

CAHR A 138 AR DU A 4 W2 75 LA UL D o

WS T SRR, I T S B TSR 22— (JLs3 §4.10.3).
R, OB B AT ST B, (T4 § 5.4. 3.1 TP HERK) 5%
AT eI H

W objectref NEFEI NS EIRE ML, 0B H BT, checkeast

82K classCastException F#H

checkcast 825 instanceof fRAAEH R, BT 101K DX 50 A& i fa] Ab 2R
null {EEHL MR L 45 5 157730 (checkcast &R H, 1M
instanceof fZIR[FI—ANEECEE ) U AFRA AT o 5 A B0 1) 520 o
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d2f

B1E

Eitipay

EE

# double RAEPF A float KA

da2f

d2f = 144 (0x90)

ey, value -

s, result

LEBAE SR T value W24 double RILIHHE, 8 AHUTH, value
MEAEERR AR, JF R BuE e G (§2.8.3) JEHEME value’,
value’ Pl IEEE 754 WAL EA AR (§2.8.1) B float
HFAUE result. SRE result YA BT

WA d2f FRAIEATHE FP-strict (§2.8.2) BN, HHHe 4 R &
Ay OORS LV B A v 5 S R Y P R AE

R a2 F2IBAT/EAE FP-strict BN, MFEHeE RnT e s N BRG REd™ i
FREES (82.3.2) "PIglG WAL SRR —E SFHON PR RDF U E RS
HH 5 S B A 1 P TR B o

HATBRE value” KM TREA float BMEFRL RN, Kb
BA 5 EEA SRR EE. R, UAHRME value” KK TIHEAEH]
float RAMHHKIIRIN, KPR L FERT SRR LI K. double

R NaN [E/KZERFE N float KRB NaN {H.

d2f F84HIT T EN A (Narrowing Primitive Conversion, JLS3

§5.1.3), B e T value” IMEUH /NG R A E K.
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56 T Java ETUNLTR AL

d2i

B1E

Eitipay

EE

H double RAEHEHAN int FHY

d2i

d2i = 142 (0x8e)

ey, value -

s, result

TERRAEERAR TIK(E value 200 double KRAHHE, 5 HATH, value
MERAERR A AR, I HAE B S (§2.8.3) JAf32IH value’,
value’ PN int KAUH result. )5 result PIEASIERIEL .
Q W value’ & NaN{H, M result RN int AR,

Q  54h, Wk value” AZLITR, WA TEEE 754 brfEr (110 %
AR (§2.8.1) FHsEfE v, AKX ML v £E int BT
RRTEHZ N, A result MG Rl 2 X HEL v,

Q 4k Wk value” R/ (HERMEARKK G BE 5 LA T
T int RETHORMT IR, IR int REUP RN RS [H
FEML, W value” KK GRKMIEREGE LT UETHEE T int
R o) BB, B R int R B KA R R 5

d2i F84HIT T EN A (Narrowing Primitive Conversion, JLS3

§5.1.3), EAfigx I value’ MEUH KRR R A F K,
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d21

B1E

Eitipay

EE

i double FRIH P4 Ny long R
d21
d21 = 143 (0x8f)

ey, value -

s, result

TERRAEERAR TIK(E value 200 double KRAHHE, 5 HATH, value
MERAERR A AR, I HAE B S (§2.8.3) JAf32IH value’,
value’ P4 long KAUE result. K5 result #HENFRIELHL P,
Q W value’ & NaN{H, M result LR long KA.
Q  54h, Wk value” AZLITR, WA TEEE 754 brfEr (110 %
AR (§2.8.1) FHpEEE v, WXL v AE long RIK)
ARRTEHEZ W, A4 result LS REX M EH V.

Q 4k Wk value” R/ (HERMEARKK G BE 5 LA T
T long RMATEIRIN L, ALK Long SRR B/ AT R
FIREH, WR value’ KK (RKHKIEHEE IR LR THE T long
R o) BB, B Al Long B R K AT RO EL

d21 84 HUT T EN A (Narrowing Primitive Conversion, JLS3

§5.1.3), EAfigx I value’ MEUH KRR R A F K,
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st
o

6 & Java ENLIEAHE

dadd
BiE double FRAIKHAH I
#eak dadd
Git dadd = 99 (0x63)
BIERR -+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BUJIN double KAEYE, FRAPATHS, valuel F

value2 MIB/EEUE P IR, I B4 BUEE SR (§2.8.3) JHARIME
valuel’ Mlvalue2’, FHWGIXWAZUEAI, 45 RHEHA double HKAIY
result, HJi result #ABHERELAL .

dadd 54 s 45 B T TEEE $UIE TR0 5E (K32 S0

O 0O 0 0 0 0 0 O

WA valuel’ M value2’ HHAERE —MHEN NaN, iz 45 RAY NaN.
PIANERT 5 1 TE 95 KA, 8595R ) NaN.

PSRRI AT B TC 95 KA, SR AR R RIAF = e 55 K.
—ANTEITRINES — N REEARI, 4R AT K.
PINAN IR S AEAR N, 85 R E%.

PIAFH RIS A ZRAEAR N, 4 R A5 RA AH [RI 455 R 224

TS M AEFE WA, SRS TR ERHRRE.
PIALEOHEAN ST A5 M S AR AT BRAEAR N, SR E%.

AT BRSNS, BUER — MREB#EA R TEIT R, %, Nan L
B AME AR5 3o AR L, st SARKRA, JFLLin 5
ARG Rs

Java REFUNLLA R IEEE 754 € XIB Y Mii(Gradual Underflow),
BT PATIIND,  ERS. H DLROR E Z R SRS DU AT T g A, {H dadd

TR ACEA I BT TIBAT I 57

% 217 51/ L 387 W



Java NG

%6 = Java RPIE S

daload

213

520

g5t

BIEHR

#ik

MEA PN —A double ZAIKHE B4R 1E Kk

daload

daload = 49 (0x31)

**, arrayref, index -

e, value

arrayref %IE—A reference RAIHIE, EIFH—ANALERAY
double M#4l, index WAUN int KM, FRLPIT)E, arrayref Fl index
[ I AR B AR, index MENRGIEMZIHA T double KRAUEHK A
P B R

W arrayref N null, daload FE&K#lHH NullPointerException 5+
w
Fioh, R index ANE arrayref FHRERINEA N AEHIF, daload ¥R

¥ ArrayIndexOutOfBoundsException 55 o
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dastore

B1E IR 2 H — double RAVEHEAF N B4

¥ dastore

2y ) dastore = 82 (0x52)

BIESR s, arrayref, index, value -

ik arrayref WUE—A reference RMIEH:, ©igm—NHFRTS

double #4l, index WZh int KM, value AN doube KM, 54
PAT)E, arrayref. index Ml value [AJIf MERVERE: AR, value 3 HZ
HHUHEA R (§2.8.3) JAfEME value’, RIE/EM#E] index 1EART
TN B TTE T

EIrRE Wk arrayref 4 null, dastore a2 ¥t} NullPointerException
Tk, W index AE arrayref FriURMEA EFHVEHIT, dastore 1R

¥ ArrayIndexOutOfBoundsException 55 o

5219 yr o/ 3L 387 1L



Java RERHLINTE
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dcmp<op>

B1E

X

BIEHR

#ik

Lt 2 AN double BRI 1A/

dcmp<op>

dcmpg = 152 (0x98)

dcmpl 151 (0x97)

>+, valuel, value2 -

s, result

valuel Ml value2 #ZN double KAEHE, FRAPITI, valuel H

value2 MR P ik, JF AN B GHH: (§2.8.3) FHEIH

valuel’ Mlvalue2’, #EAFXIX 2 MEHHTIE LB

Q Wk valuel’ KT value2’ [, int {H 1 KEAFEAELHD.

Q 54h, W valuel” Y value2’ MZEMIIE, int fH 0 KR ASIHERERL
Herr

Q %4, WHE valuel’ /MT value2’ HISERIIE, int (—1 KIEAF#
TERU

Q Sk Wk valuel” Mlvalue2’ ZHiRADH 4N NaN, H dempg
A6 int A 1 EAFERAESHR T, 1 dempl #EA ML int —1 FEAF
HAEHE T

VE R LR AR TEEE 754 BUVEE SCHEAT, BR T NaN Z AR BTA SUE S

AP, IEET KRR TIAA R, EREM GG 1 AR .

dempg M dempl 484 Z 18] (I ZE AU 2 LA 250 b B NaN BN AR 2T
AME. NaN ERZABATMUFR, Rt ESH e LA ecE A Nan

{EI, HERAERS K. HXT dempg M dempl F54 K UL, Joikfrfr il
SRR, AR AT N E HIR [P A BRAE Bt b . B2 T AS I §
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dconst_<d>
B1E $ double FAEE LN B A Hkk
B3 dconst_<d>
gty dconst 0 = 14 (0xe)
dconst 1 = 15 (0x£)
BIEHR o
eee, <d>
#ik ¥ double KA E<d> (0.0 1.0) RABEIEHHE T
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ddiv
Bk double FKAVEHE KRV
X ddiv
gty ddiv = 111 (0x6f)
BRAEE AR -+, valuel, value2 —
-+, result
£ valuel Ml value2 #NZA double AW, FEAPUTH, valuel M

value2 WERAEHR T Ak, JF B BEEG S (§2.8.3) JFHEIH
valuel’ Mlvalue2’, HHKIXMNMBEMER (valuel’ +value2’), &
RHA Ny double HKAUE result, HJE result #EANBHEAELHET.
ddiv R IIZH LRI T TEEE MG 1 HE 118 SR
Q Wk valuel M value2’ PHERE MEA NaN, iz 45 RAY NaN.
Q WX valuel” Mvalue2’ WEHHAN NaN, IANEFFSHFN, 12
HERNIE, A, SPIERS AR, B8R 7.
PINTGTS RARR, I8 54 R A NaN.
—ANEII RIS — A A IRBAIER, @R NTCI5R, Too3 RIFT 5 H 2
2 RIAAE -
Q —HERMES AT REHE, 488
WU E -
O FHRUERLAN NaN, BERUAERHARAETA WAL R A%, BHENFFS
HI3S 2 RURLI A o
ERARFAMUERR ARG RN TCTT N, TR S hef 2 S .
T RIS B SN 5, BME R — MRAEEIR AR TE 95 R LUK NaN,
HALSARKE, JFLL IEEE 754 BV R BBEaL i i AR Bs 545 0,
W Rs S R AR A2 T IEAE ] double KAREIR, i

A

» FEMAT S AR 2 5
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VOl ML T EPRGS , RE R A T B AE AT B TE T kAU .

I R FEAE R LR RN A Z T IRVEE A double RALKEIR, Hh)if

Vw2 BT B Y, RS R 2T R A E AT R AERAE
Java REAHLLISCHF IEEE 754 HE XA Mii(Gradual Underflow),
AR PATIIND, B, R LRSI B AR AR S LA T RE A, {H ddiv

Fo 4 KGR A AT TS TR 5
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dload

BiE MR AR B R INE— double ZREUE FI#RAFE Hkk

¥k dload

index

2y ) dload = 24 (0x18)

PSR .
e+, value

iR index /MUK MATHEMT (§2.6) FRMERRMNRIIFITLIH S byte K
BIREH, index fENRTIEA I AR R U double KA ((FH index
Findex+1 WAMZED, il value. IHAHITIE, value Mo EAREAE
A AL

HEE dload #AEM P LY wide FRABA —RSEHUEH 2 N2 KRR S
byte BHUENE IR 51KV ) Jaf AL f K.
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dload <n>

Btk MR BRI double JEAUE FIHRAE Ktk
#eak dload <n>
gty dload 0 = 38 (0x26)

dload 1 = 39 (0x27)

dload 2 = 40 (0x28)

dload 3 = 41 (0x29)
BIEHAR e
**, value
iR <n>Hl<n>+1 LFERE A YHTHDT (§2.6) PRMEARERKRIME, <n>

YERR GBI R AR S WA double KA, dfE value. FRAHITIS,
value Ko AN B AL A T

EE dload <n>fRARF WA — 45 MMM <n>4 index ZH1 d1load 1

AAEMIVER 20, AR T 3 B <n> 1 B A 7R HR A PO s AN A i 2
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dmul
BiE double FKAIK Ieik:
#eak dmul
230 dmul = 107 (0x6b)
(30 >+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BUJIN double KAEYE, FRAPATHS, valuel F

value2 MWERAERU T Ak, JF HABEESH S (§2.8.3) FEIH

valuel’ Hlvalue2’, A KIXHAEEMFE (valuel’ Xvalue2’), &

RHA Ny double HKAUE result, HJE result #EANBHEAELHET.

dmul Fi4RE 45 F IR T TEEE RS 18 5L

Q Wk valuel M value2’ PHERE MEA NaN, iz 45 RAY NaN.

Q WX valuel” Mvalue2’ WEHHAN NaN, IANEFFSHFN, 12
HEERNIE, B, HWERTSARN, B85 RN 5.

T3 KGR, 25 L0 NaN.
— IR A AR BRS, SR NTCITR, TooT RIIAT S H 5
2 RIAAE -

Q X ERHR AN S, IR MRESHA LTI Kl NaN, it
HAKM, JELL IEEE 754 UM BRI EA ARG B4 0,
RIS RN ARE R KL R T I0VEEH double RADKRIR, #Hubyifil
UL T R L, RE AR A A & SRS KT R .
RIS RN ARHE RN LR T I0EEH double RALKFRIR, #Hubyifil
HUE LT R, IS AR S A& S AT I AR A

Java MEIUNLLZGCRF TEEE 754 HE HIZEY Fii(Gradual Underflow),

SRR HATIIN, Lk H i USRS R A DL T e A, (H dmul
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TR ACEA I AT ATIBAT I 57
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dneg
B1E double FAYKHIN fiia i
¥ dneg
2 7| dneg = 119 (0x77)
BIERR -, value —
-, result
i34 value WAUN double KMHHE, FELPATH, value MERAEHF AL,

JEHASBEEAH (§2.8.3) FAEME value’, HEHRMNEXANHHTH
ARBAGIEH, 45RFEHN double FAUE result, )i result BN S| #H:
((BIG L

X T double KAHE, WAGEHIFAER T 5FMIRLISH . W x £+
0.0, M4 0.0—x%FT+0.0, HE—xWHET—0.0, JFHXF—ITHEEZ
S B IR e e o

N AR R 5

O WCREAEECH Nan, TRIEH ARl NaN (NaN (AR5 1D,

O WREEECR IR, B R R 5 HA SR TETT K.

O  WCREAEHREE, e R0E 5 A5 H R EE.
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drem
Btk double KAEHE KR
#eak drem
Git drem = 115 (0x73)
(30 >+, valuel, value2 -
=+, result
#iR valuel Al value2 #AJIA double KA HHE, FRAPATH, valuel H

value2 MIRIERRH RS, JF B EUEEA A (§2.8.3) J5/3ME
valuel’ M value2’, AKX NEIERR, 45 REAHN double RAUMY
result, )i result BiRABIERIERGRS .

drem 54 Wiz 45 1EEE 754 1 E X remainder #AEJEAMIE, IEEE
754 1) remainder AEMTH & ABRVE (Rounding Division) IMAZE
Ffit% (Truncating Division) RIRFERALE R, biXFhiz & 5wt
HEHIRRTTAIA B Tava RINLTE XK drem WL 5 REAIML AL
RKARFES (Arem Ml lrem) fREFT —BUNATH, XATLLE il E 11 fmod K
HOHAH R o

drem 484 I3z 45 R LR RN ERAS

Q R valuel Ml value2’ HHILE —MEN NaN, iz H 45 RN NaN.
O R valuel’ Fvalue2’ WIFHHSAN NaN, WIS L5 RIS B EREL
HIAF S — 2

IR RO TR, SEREBON %, IBIs A R NaN.
UURBE R B A B, MRREURTCIT R, RIS S 4 155 TR £

R BRECN %, M EREOE A WA, TR 545 RAF TR

T RIS AN 5, AR — MRIEBERA R TCIT K LK NaN,
Ll valuel’ NHBREL. value2’ JyBREUH VT s AT K 42

U O O o
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AS

result = valuel’ — (value2’ * q), XH[K) g &ML, HHS
b valuel’ +value2’ R SAHIE, KANEARATRIRTAH A

FRUSBREC Z 5T BER A, B8 drem FRAKIEA S HATME AT 54

BRGNP ORISR BRI B A S B

IEEE 754 MyaH & XM remainder #AET LU Math. IEEEremainder
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dreturn

Bk gERTVE, IR double JFEAYE I

¥k dreturn

ZE dreturn = 175 (0Oxaf)

ﬁéﬂfﬁﬁ ey, value -
[empty]

#iR MR VAR B A 0R double 2K, value A& — double KM
PIEHE . R Mar ke — N AE (FICA synchronized) Jik, WAET
VR P B RN B3 NP RN Y 4 E A IR S EGE Y, S M e R AT
T monitorexit f8%—FE. WHERHATERE Y &A i gt rig, S
value B Yarkemi ( §2.6) Fibtk, HHEIHMEEAEH (§2.8.3)
JE13EME value’ , SRJE H N B A E AP E Sk b, 78 S ar ek i /R 2L
FeH BT A SLA (P (R AR RS 2 8 = 5 i
B HPATE, RS S A & AR, JF HACRE P i iR [l 2 H &

BT R R BRI LEIE G TR PATAE §2.11 .10 I E M4 Emm), S35
MR T —ANERD T, A AT RREAE ] TN A R (Enter)
B FEAN (Reentered) MHMNIMERE, W dreturn FRWSMH
IllegalMonitorStateException 7. X & W REHHBLA, E:an—A a0
FERBE T ERE SR nonitorexit 584, HEARBEH N
monitorenter 5%
WA, R BERMIEEIREPAT T §2.11.10 T E g M E ), H
MATTIE TR, R SRR TG, dreturn FRA AT
IllegalMonitorStateException 5F % o
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dstore

BIE F— double FRAIHHE LA 2 R AR 2R

¥k dstore

index

2 7| dstore = 57 (0x39)

?’H’Eﬁﬁ e, value —

iR index &ML T byte BUBBEL, M index+ 1 Je[a]—/Ng m) 24 Hmic §
2.6) AT AR MR, MAAEFAFEERIRTI value W& double KM
e, XA A E R AR, JF S B EE A (§2.8.3) )5
H2ME value’, REHRAT] index M index+1 FTts ) RS =R AT E
SR

R dstore FR& LI E wide FRABEAMA, CLSCHUAE A 2 205 96 FE I o5 38

UGS EIE S e
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dstore_<n>

Btk > double A HH R A7 2 Jry Ak &
#K dstore <n>
gty dstore 0 = 71 (0x47)

dstore 1 = 72 (0x48)

dstore 2 = 73 (0x49)

dstore 3 = 74 (0x4a)
TSR >+, value -
iR <n>M<n>~+1 WAL MR AT (§ 2. 6) Rz ERINRIIME, 1ML

BAEBRAR T value WAUE double BN, XK F AERAEHRR
Ak, I HEHEES R (§2.8.3) JFREME value’ , RJGHAH<n>
M<n>—+1 PR ) i) Jay S AR AR AL B A

HE dstore <n>¥EAEM R —KIELH S M H<n>1Fh index 24 dstore

TRMEMPER —20 AR TS <n> BB S ERR 2 X st i 2.
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dsub
Bk double FEALHHEAHIK
X dsub
230 dsub = 103 (0x67)
(30 >+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BUJIN double KAEYE, FRAPATHS, valuel F

value2 MIRFEECH T AR, JF B BUEA A (§2.8.3) JEfiEIHE
valuel’ Mlvalue2’, AKX MMM (result = valuel’ -
value2’), SiRFHN double KAME result, /o result P A S|
(G

XM double FKBBHINIILE KL, a—b 5 at (—b) MERKTZ—
), AHEX T dsub SRRV, HEMEIIFT S WM, BOAIR x &+
0.0 Mif, Mo.0—x%T+0.0, H—x%ET—0.0,

Java REHLLICHF IEEE 754 HE XIZE Y Mii(Gradual Underflow),
JUESRAPATIIND, B R LR RE R RS UL T RE R A, (H dsub

TR ACEA I HATATIBAT I 57
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dup

B1E SR EHARAR T, FE4d A\ BIAR T

¥ dup

2y dup = 89 (0x59)

BES R v, value -
>+, value, value

fhid SRR AR TR, TR N B E RO T
W value A §2.11.1 K 2.3 FHIHM NI IEHE A, wiAne
i H dup 54k S HIH T0E .
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dup_x1

B1E SRIERAEBEARTIE, FFEABRTLL T 2 MEZ )5

¥ dup x1

& dup x1 = 90 (0x5a)

BIESR s, value2, valuel -
*=*, valuel, value2, valuel

fhid SRR AR T, IR I R AN BRI T 2 MEZ 5
W valuel Mlvalue2 AN §2.11.1 IR 2. 3 FAIH B35 —F i Bda 2k
B, AR dup x1 FRASRE TR IIE.
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dup_ x2

B1E

X

Eizipay

SR EBORATRAE, FFEAZIRRTLL T 2 el 3 MEZ G

dup x2

dup x2 = 91 (0x5b)

Zife 1:

s, value3, value2, valuel -

>+, valuel, value3, value2, valuel

% valuel. value2 M value3 #& §2.11.1 WK 2.3 FHIHH L —rh
(R ES A S AL I AL 5 1.

Gitt) 2:

***, value2, valuel -

***, valuel, value2, valuel

Hvaluel £ §2.11.1 K% 2.3 PR RIEIEREE, 1 value2
JE IR A R IS i 2.

SRR TR, JER A BB B LU T 2 el 3 MEZ A
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%6 = Java RPIE S

dup2
B1E SR E BRI 1 A8 2 AME, FFIEA RN
¥ dup2
2 7| dup2 = 92 (0x5c)
(30 Gk 1
e+, value2, valuel -
>+, value2, valuel, value2, valuel
Y valuel Mlvalue2 /& §2.11.1 13K 2. 3 1 HIH 140 28— b iy Eicd 25 7Y
I AL 5 1o
g5kl 2.
ety value -
>+, value, value
Yvalue s& §2.11.1 M5 2.3 U H )50 I8 b I ER R B IH AE 45 1) 2.
iR SR E BRI 1 N8l 2 AME, TR X LE{E 2 BRI He N\ 21 #R 7E Klokk
T
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%6 = Java RPIE S

dup2 x1

B1E

X

Eizipay

SHIBRAERRATT 1 e 2 ME, JFHBAZRRILLT 2 Al 3 MEZ A

dup2 x1

dup2 x1 = 93 (0x5d)

Zife 1:

s, value3, value2, valuel -

***y, value2, valuel, value3, value2, valuel

% valuel. value2 M value3 #& §2.11.1 B 2.3 THIHH L —rh
(R ES A S AL I AL 5 1.

Gitt) 2:

***, value2, valuel -

***, valuel, value2, valuel

Hvaluel £ §2.11.1 K% 2.3 AR PR RIEIR A, 1 value2
JE o I R IY INl L Z 2.

SIBRAE R 1 AN E 2 AME, JFHE IR PP R A SRR 2 el 3
MEZJA -
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6 B Java EINIIELSE

dup2_ x2

B1E

g5t

BIEHR

SRR AT 1 ANk 2 AME, IFHEARIBIILLT 2 A 3 el 3 MEZ
5

dup2 x2

dup2 x2 = 94 (0x5e)

Gk 1

***, value4d, value3, value2, valuel -

s, value2, valuel, valued, value3, value2, valuel

M valuels value2 . value3 fllvalued &if#& §2.11.1 %K 2.3
FIH ) 73 28— B R B IR AL 45 1.

Gik 2:

s, value3, value2, valuel -

**y, valuel, value3, value2, valuel

Y valuel /&2 82.11.1 (R 2.3 AR P B KAL, 1 value2
M value3 I — AR TR L 455 2.,

4iky 3:

***y, value3, value2, valuel -

s, value2, valuel, value3, value2, valuel

M valuel Ml value2 & §2.11.1 MK 2.3 HaIH 5 2K — R,
I value3 & 70K " HIEHE R IN il L 454 3.

g 4.

s, value2, valuel -

***y, valuel, value2, valuel

Y valuel Mvalue2 & §2.11.1 (A3 2.3 a1 4025 K B 28 70 i

WAL EH 4
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it SRR 1 ANEk 2 AME, TR ORI A IR TR 2 4> 3
ANEE 3 MEZ ).
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£2d
B1E ¥ float KAHH N double HAY
K £2d
230 f2d = 141 (0x8d)
BIERR -+, value —
-, result
Eiiipay TEERAERRAR A value MU £loat FMMHHR, FRAPUTH, value

MERAEECR P AR, JF R BUEE S (§2.8.3) FREME value’,
value’ il IEEE 754 W) BB AR (§ 2.8, 1) #40h double
R results. SRJF result YA SIHEAEEE+ .

W a2 £ FeAIEATHE FP-strict (§2.8.2) BUR, MIRASPATRIREHZ
— PRI (Widening Primitive Conversion, JLS3 §5.1.2),
DR BT AT RGBT A (§2.3.2) # LUIEXURE FE VT S B (§
2.3.2) "PHARBUREHOS N B, DRI T 4 RS 1 o

IR a2 F82BATEAE FP-strict BEF, IRFEEHR 45 R T e s MUK ES™
JESREUES (§2.3.2) B, JEATEESE NN XURS BT iU rh iR kil
A RoR . ANid, RS value JEHREEY IR S &b 10 %(E, T8
TG IR N by XK FE V7 i B )2 A 2 o
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56 T Java ETUNLTR AL

f2i

B1E

Eitipay

EE

i float RAEIEAH A int K

£2i

£21i = 139 (0x8b)

ey, value -

s, result

TEBRAEBARARTIME value UM float KRAHHEE, FHLMITH, value
MERAERR A AR, I HAE B S (§2.8.3) JAf32IH value’,
value’ PN int KAUH result. )5 result PIEASIERIEL .
Q W value’ & NaN{H, M result RN int AR,

Q  54h, Wk value” AZLITR, WA TEEE 754 brfEr (110 %
AR (§2.8.1) FHsEfE v, AKX ML v £E int BT
RoREHZN, A result MG Rl XM HEEL v,

Q 4k Wk value” R/ (HERMEARKK G BE 5 LA T
T int RETHORMT IR, IR int REUP RN RS [H
FEML, W value” KK GRKMIEREGE LT UETHEE T int
R o) BB, B R int R B KA R R 5

£21 88 PIT T AN (Narrowing Primitive Conversion, JLS3

§5.1.3), EAfigx I value’ MEUH KRR R A F K,
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f21

B1E

Eitipay

EE

B float RAEIHH A long R
f21
£f21 = 140 (0x8c)

ey, value -

s, result

TEBRAEBARARTIME value UM float KRAHHEE, FHLMITH, value
MERAERR A AR, I HAE B S (§2.8.3) JAf32IH value’,
value’ P4 long KAUE result. K5 result #HENFRIELHL P,
Q W value’ & NaN{H, M result LR long KA.
Q  54h, Wk value” AZLITR, WA TEEE 754 brfEr (110 %
AR (§2.8.1) FHpEEE v, WXL v AE long RIK)
ARRTEHEZ W, A4 result LS REX M EH V.

Q 4k Wk value” R/ (HERMEARKK G BE 5 LA T
T long RMATEIRIN L, ALK Long SRR B/ AT R
FIREH, WR value’ KK (RKHKIEHEE IR LR THE T long
R o) BB, B Al Long B R K AT RO EL

£21 88 PIT T AWM (Narrowing Primitive Conversion, JLS3

§5.1.3), EAfigx I value’ MEUH KRR R A F K,
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st
o

6 & Java ENLIEAHE

fadd
B1E £loat FAVHAH N
X fadd
Git dadd = 99 (0x63)
(30 >+, valuel, value2 -
=+, result
fhid valuel Al value2 #LZA float KA, FRAPUTHS, valuel

value2 MIB/EEUE P IR, I B4 BUEE SR (§2.8.3) JHARIME
valuel’ Ml value2’, #HHERKGIXHANEULAIN, 45RFEHN float FAUHE
result, HJi result #ABHERELAL .

fadd A MIB 45 LIk T TEEE FUV0 0 i is S0 ) .

O 0O 0 0 0 0 0 O

WA valuel’ M value2’ HHAERE —MHEN NaN, iz 45 RAY NaN.
PIANERT 5 (T893 KA, 8595R 0 NaN.

PSRRI AT B TC 95 KA, SR AR R RIAF = e 55 K.
—ANTEITRINES — N REEARI, 4R AT K.
PINAN IR S AEAR N, 85 R E%.

PIAFH RIS A ZRAEAR N, 4 R A5 RA AH [RI 455 R 224

TS M AEFE WA, SRS TR ERHRRE.
PIALEOHE AN ST A5 M S AR AT BRAEAR N, SR E%.

AT BRSNS, BUER — MREB#EA R TEIT R, %, Nan L
B AME AR5 3o AR L, st SARKRA, JFLLin 5
ARG Rs

Java REFUNLLA R IEEE 754 € XIB Y Mii(Gradual Underflow),
BT AT, ERE . R DLROR E Z R SRS DU AT rT g A, {H fadd

TR ACEA I BT TIBAT I 57
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faload

B1E

Eitipay

MEER A INE—A £loat FEAVEHE B EL

faload

faload = 48 (0x30)

**, arrayref, index -

e+, value

arrayref WIUE—/ reference KMWEHE, EHRm—ANLIEREY
float M%4l, index W int KM, Fr4AHIT/E, arrayref Ml index
[l R AR M, index AN RTIEAM BIEAH T float FRAUEK A
FIEAEH T

W arrayref Jnull, faload R4 ##liE NullPointerException 5

2
Fhh, WH index AME arrayref PRI LN FEHY, faload g

AWM ArrayIndexOutOfBoundsException 54 o
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fastore

B1E MBRAEERE D £loat RAYEINAEN B B4 b

¥ fastore

2y ) fastore = 81 (0x51)

BIESR s, arrayref, index, value -

ik arrayref WUE—A reference RMIEH:, ©igm—NHFRTS

float M, index WM int KA, value WA float KA, 54
PTG, arrayref. index Ml value [l NEAVESUER AR, value JFHZ
NHEEEHA (§2.8.3) JafFEMH value’, RJG1-iEE] index /E RS
e VAR b E L

EIrRE Wk arrayref A null, fastore a2 ¥l NullPointerException
TiAk, IR index ANE arrayref FriURMEA VG, fastore iR

¥ ArrayIndexOutOfBoundsException 55 o
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fcmp<op>

BiE FLit 2 AN float JFSHIEHE I K/

B fcmp<op>

gt fempg = 150 (0x96)

fcmpl 149 (0x95)

BESR >+, valuel, value2 -

s, result

Eiiipa valuel Ml value2 ¥R £loat KAEHE, FRAPUTH, valuel FI

value2 MR P ik, JF AN B GHH: (§2.8.3) FHEIH

valuel’ Mlvalue2’, #EAFXIX 2 MEHHTIE LB

Q Wk valuel’ KT value2’ [, int {H 1 KEAFEAELHD.

Q 54h, W valuel” Y value2’ MZEMIIE, int fH 0 KR ASIHERERL
Herr

Q %4, WHE valuel’ /MT value2’ HISERIIE, int (—1 KIEAF#
TERU

Q S5k Wk valuel” Mlvalue2’ ZHiRADH AN NaN, I fempg
¥ int fH 1 RABIERIELET, 1 fompl F84 M int {H—1 RAH]
HAEHE T

VE R LR AR TEEE 754 BUVEE SCHEAT, BR T NaN Z AR BTA SUE S

AP, IEET KRR TIAA R, EREM GG 1 AR .

EE fempg M fempl Fi§4 2 6] R 22 5 (UBUE 24 LEAT 240 L Nan (eI R b 215
AME. NaN ERZABATMUFR, Rt ESH e LA ecE A Nan

{EI, HERAERS R EXT fompg M fempl F5KBL, T AL
SRR, AR AT N E HIR [P A BRAE Bt b . B2 T AS I §
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3.5 “H IG5 PICEZ 115 S
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fconst <f>
B1E $ £loat FMEE e A B HEAF Lok
5=V fconst <f>
gty fconst 0 = 11 (0xb)
fconst 1 = 12 (0xc)
fconst 2 = 13 (0xd)
BAEEAR s
e, <£>
ik ¥ float KM F E<E> (0,04 1.0 B 2.0) RABRIELHE .
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¥ 6 i Java ERINIIEAEE

fdiv
B1E float FIAVH IR
X fdiv
230 fdiv = 110 (0x6e)
(30 >+, valuel, value2 -
=+, result
fhid valuel Al value2 #LZA float KA, FRAPUTHS, valuel

value2 MWERAERU T Ak, JF HABEESH S (§2.8.3) FEIH
valuel’ Hlvalue2’, HEAKIXWAEEMER (valuel’ +value2’), &
RN £loat KAUE result, fF result HIEASIERIELHLT.
fdiv RIS LI TEEE FVE R (32 S
Q Wk valuel M value2’ PHERE MEA NaN, iz 45 RAY NaN.
Q WX valuel” Mvalue2’ WEHHAN NaN, IANEFFSHFN, 12
HEERNIE, B, HWERTSARN, B85 RN 5.
PINTGTS RARR, I8 54 R A NaN.
—ANEII RIS — A A IRBAIER, @R NTCI5R, Too3 RIFT 5 H 2
2 RIAAE -

Q —MIREES AT RINEAER, 4580

A

» FEMAT S AR 2 5

HI5E 2 s R Af 5 o

ERARFAMUERR ARG RN TCTT N, TR S hef 2 S .
T RIS B SN 5, BME R — MRAEEIR AR TE 95 R LUK NaN,
HUEHAKE, JFLL IEEE 754 MVERIRIETH S NG RE 545 R,
I AAE A R LR R K AR THIE M £loat RAREIR, #Hh)ih
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;{/l'l 6 'yy»": Java )[{T“‘J\ “ L‘J][] /l'\ {4‘\

VOl ML T EPRGS , RE R A T B AE AT B TE T kAU .

USRI A R AN AR T I £loat RALREIR, )il

Vw2 BT B Y, RS R 2T R A E AT R AERAE
Java REAHLLISCHF IEEE 754 HE XA Mii(Gradual Underflow),
SR PATIIND, B, R LR E R AR AEE LA T RE A, H £div

Fo 4 KGR A AT TS TR 5
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fload

Bk MR AR RN — float FSAUH B EAFE Bk
¥k fload
index

ZE fload = 23 (0x17)

BERR o
ces, value

i index & AMCER M FETHEMT ( §2.6) FTRTHBERNRIIFI LTS byte K
THEEL, index fEARGIEMMRHAARUAA float KA, WH value,
FHATIE, value ¥4 N B EAEHHAL T

HE fload EA/EM W LY wide FRABEG RS A 2 N KERI TR 5
byte MEUEME ARG IRV R AR R &,
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fload <n>

Bk MIRIBAR RN A £loat RAUE BIEAEHAL T
#eak fload <n>
& fload 0 = 34 (0x22)

fload 1 = 35 (0x23)

fload 2 = 36 (0x24)

fload 3 = 37 (0x25)

BIEHR TN
>+, value

#ik < >R H TR (§ 2. 6) FRMERRERNRIME, <> NRGIER
JRFRAR NN £loat KA, ME value. FRAHMITIE, value ¥ AE
A B A T

EE fload <n>fF2 KK — S48 H ST <n>E4 index 24 fload $&

AAEMIVER 20, AR T 3 B <n> 1 B A 7R HR A PO s AN A i 2
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fmul
B1E float FAVH I feis
#eak fmul
230 frul = 106 (0x6a)
(30 >+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BUIIUN float KA EHE, FRAPATH, valuel M

value2 MEAEEAL P AL, JFHLTBEESHS (§2.8.3) EE2AMHE
valuel’ Mlvalue2’, EHHEKXH MNMEEAHR (valuel’ Xvalue2’), %5
RN float RAUY result, HJh result #EANRIEAEEFL .

fmul 54 HE 45 BE T TEEE FVE P HE Mia ).

Q

Q

WA valuel’ M value2’ HHAEE —MHEA NaN, Iz 45 RAIY NaN.
W valuel’” Mvalue2’ WEHAN NaN, IAPEFFSHFI, 12
HEERNIE, B, HWERTSARN, B85 RN 5.

T3 KGR, 25 L0 NaN.

— IR A AR BRS, SR NTCITR, TooT RIIAT S H 5
2 RIAAE -

X T EIRTE A5, MRS — MR AL 9T KB NaN, Bl
HAKM, JELL IEEE 754 UM BRI EA ARG B4 0,
RIBFLERINARE R KL R T IVEEH £loat RADKRIR, )Gy
AU BT B, IS R A R A A A S e ST Ok .
RIBFLERINARHE RPN LR T IVEEH £loat RADKRIR, HA)ihut
AU BT N R, A RO S AT BT IE AT IR AU

Java NI FF IEEE 754 F g XA Fii(Gradual Underflow),

IS

FRAPATIIN, Lk R USRS RS DL T e A, (H fmul
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TR ACEA I AT ATIBAT I 57
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fneg
B1E float RN SIS
#eak fneg
2y ) fneg = 118 (0x76)
BIERR -+, value —
-, result
Eiiipay value WA float KA, FRAPITH, value WEAEEGR AL, JF

Hasd B ok (§2.8.3) FRAME value’, HEANIXME#ITHA
WSS, RN float KBUY result, IJi result #ENFIHEAE
kb
KT £loat KA, MAUS HIF AR T 5 2 ML 5k < £ +0.0,
WA 0.0=xFF40.0, HZE—x WMFET—0.0, JHXF—IomIEIEH X
B AT S e
N AR R 5
O WCREAEECH Nan, TRIEH ARl NaN (NaN (AR5 1D,

O WREEECR IR, B R R 5 HA SR TETT K.
O  WCREAEHREE, e R0E 5 A5 H R EE.
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frem
B1E float FAH KA
#eak frem
230 frem = 114 (0x72)
(30 >+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BUIIUN float KA EHE, FRAPATH, valuel M

value2 MIRIERRH RS, JF B EUEEA A (§2.8.3) J5/3ME
valuel’ Mlvalue2’, HATKIXPINEERSR, G5RFEHN float KM
result, )i result BiRABIERIERGRS .

fremfE 2 HIBH 4IRS IEEE 754 1€ X remainder #AE I AMIA, IEEE
754 1) remainder AEMTH & ABRVE (Rounding Division) IMAZE
Ffit% (Truncating Division) RIRFERALE R, biXFhiz & 5wt
HEHIRRTTAIA B Tava RINLTE XK drem WL 5 REAIML AL
RKARFES (Arem Ml lrem) fREFT —BUNATH, XATLLE il E 11 fmod K
HOHAH R o

drem 484 I3z 45 R LR RN ERAS

Q R valuel Ml value2’ HHILE —MEN NaN, iz H 45 RN NaN.
O R valuel’ Fvalue2’ WIFHHSAN NaN, WIS L5 RIS B EREL
HIAF S — 2

IR RO TR, SEREBON %, IBIs A R NaN.
UURBE R B A B, MRREURTCIT R, RIS S 4 155 TR £

R BRECN %, M EREOE A WA, TR 545 RAF TR

T RIS AN 5, AR — MRIEBERA R TCIT K LK NaN,
LA valuel’ NHBREL. value2’ JyBREH VT s AT K 42

U O O o
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AS

result = valuel’ — (value2’ * q), XH[K) g &ML, HHS
b valuel’ +value2’ R SAHIE, KANEARATRIRTAH A

FUEBRBON F AT e R AL, B frem FRAAGE RS HATATIZ 4TI 53,

BRGNP ORISR BRI B A S B

IEEE 754 MyaH & XM remainder #AET LU Math. IEEEremainder
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¥ 6 i Java ERINIIEAEE

freturn

BIE g7k, RPN float MK

#K freturn

2 7| freturn = 174 (0Oxae)

BES R «+, value -
[empty]

Eiipa MR VEPRBME AR float KM, value AAIIE— float KRB
o WHYET LA —NEE (B synchronized) Jvk, HSAE 74
FHEFEE N B TN RN 8 A SRS BB g iR AT T
monitorexit & —Hf. WIRPATHRE UPEA HE I HPE, H value
BN AR (§2.6) WAk, FFHAHBEESH S (§2.8.3) FEH
fii value’, RJGHAZIVH A HmiER ESh, 7E mrARmi/E Lok b
A A PE AR S 0 5 4w
FRAPATIG, MRS VR 5 B, I HAERR P45 AL [ 2 2

BT R R R AM LSBT PATAE § 2,11 .10 FRHIE Skt Bt e ), S5

MR AR INE, AR TR R A DA A A (Enter)
FEA (Reentered) MNMERE, I freturn fit Kot
IllegalMonitorStateException 5. X Z&nAEH L, Zan—AFP
J7vE R T 0 R S % ) monitorexit $§4, (HAEARMEEN
monitorenter $H% .

A, R BERHUSEITAE AT T § 2,11, 10 TRUE S KAk e ), (H
AFTIIVEP RN, R S S 1, freturn fRA AU

IllegalMonitorStateException 5F % o

%5 261 yr / 3L 387 UL



Java )[L!' 4 oA “ L U)ﬂ ‘{‘ly{

6 B Java EINIIELSE

fstore

BiE B—A float KA RA7 B R AR E £+

¥k fstore

index

2y ) fstore = 56 (0x38)

ﬁ{?ﬁ& ’ value —

iR index &2 /NS byte BUELL, IR YETEM (§2.6) AR RKR
REME, TIAEEREERERTIN value DIE float RAESE, EAEIE
MBEAEE R AR, B i G (§2.8.3) G1EIE value’, &
JatRAEE] index PRI M) R AR SR AL B

HEE fstore 82 LLE wide FeABAAMEH, DASEIUATH] 2 54705 58 FE I C A5 5 3%

B R G IR Vs ] R AR R
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6 B Java EINIIELSE

fstore <n>

B1E

X

BIEHR

#ik

EE

Be—A £loat FMEHE R AF 2 AR AR

fstore <n>

fstore 0 = 67 (0x43)

fstore 1 = 68 (0x44)
fstore 2 = 69 (0x45)

70 (0x46)

fstore 3

vy, value -

<> MR AR (§ 2. 6) JAMARRERKMRTIME, MABRIEEE
HRI value AUE float RAMIHE, XAEr Aok ik, JFH
e HEEGH (§2.8.3) JEfREME value’, RIFIRAESI<n>PHR A
JR AL R A E

fstore_<n>F R HIEE—FAa S S <n>1E N index 24 fstore

TRMEMPER —20 AR TS <n> BB S ERR 2 X st i 2.
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fsub
BiE float FRAIEHAH I
#eak fsub
230 fsub = 102 (0x66)
(30 >+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BUIIUN float KA EHE, FRAPATH, valuel M

value2 MIRFEECH T AR, JF B BUEA A (§2.8.3) JEfiEIHE
valuel’ Mlvalue2’, AKX MMM (result = valuel’ -
value2’), GiEHN float KAUL result, A result PR ABIEIE
ok

ST float AHHEIIILKL, a—b 5 a+ (—b) ML HIKIZ &K
(K1, AHER T £sub $82KUE, HFMBMAIFT 5 MM, BIIER < £+0.0
fi&, M o.0—x%F+0.0, H—x%EF—0.0,

Java REHLLICHF IEEE 754 HE XIZE Y Mii(Gradual Underflow),
JUESRAPATIIN, B, R LR RE R AR R LA T RE R A, (H fsub

TR ACEA I HATATIBAT I 57
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6 B Java EINIIELSE

getfield

B1E

X

3
=

(S0

iiipay

BERNRE

AR B 7 BUE

getfield
indexbytel

indexbyte2

getfield = 180 (0xb4)

***, Oobjectref -

e+, value

objectref Wit reference M IEHE, A5 AT, objectref
B NERAVEBOR P AR . 458 indexbytel Ml indexbyte2 I THyE—4
MR (§2.6) MIsATIHEIBIRGME, METTN (indexbytel << 8)
| indexbyte2, ZZGIIR M KAEATIN F BRI 22— 7B (§5.1)
PS5, SRS T FBRINARMIRET, A S Z T BN S 5.
A FBUAF S5 2 Oy (§5.4.3.2). $RAMATIE, B
objectref FT5I KN G B 2B, A B AR T
objectref FI5I MMM SAREEEA KA, W RHUETFBUE protected
K (§4.6), JFHEAFBOEARRMREMN, I HXADFBREAER
AT (§5.3) g at, JIf objectref Frg I X SIS0 Y

(e T IEN =S

FEFBUNAT S S I R, ATfIAE § 5.4, 3. 2 WRRRL 2 T aE
Wb o
FAk, MR OBt — MBS (static) FB, getfield fRAH¥%E

P —4 IncompatibleClassChangeError S

W objectref N null, getfield fa2FHHE—
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6T Java ERINLTE A

NullPointerException. #H o

AHUMEH] getfield 4 KUTMEAX B Length T8 WERE) XA

FB, MMM arraylength 584
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getstatic

B1E RO G A 7 Bl
#K getstatic

indexbytel

indexbyte2
gty getstatic = 178 (0xb2)
BESok PR,

e+, value

i T 54 indexbytel fl indexbyte2 HITME—AMEIZE (§2.6) iz

TR RS ME, W (indexbytel << 8) | indexbyte2,
SR TR ] RIS AT I R g — NP B (85,10 MRS, Bl
BT FBINARARTRT, DU B2 BB AT oI . XA TR
FIFF S S ST (§5.4.3.2),

FE T BRI RNT ), DR 7 BOITHE 2l 1 e pdaa et € § 5. 5D,
TR PAT IR 2 i A A IR e o

SR E IR % T BOREDR S, IR B Hokk T

BN R BT S 5 N L RE T, ATT4E §5.4. 3.2 R A T A il GE &
el
FAN, RO FBOE N EER S (not static) T, getstatic

o2& —/ IncompatibleClassChangeError F#i

T RH R getstatic FEAAUA T Frid LR EEE W, B getstatic R
Al ReHAE § 5.5 H I B AT 7 o

1
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goto

Bk A/t
#K goto
branchbytel
branchbyte2
2y 3] goto = 167 (0xa7)
BRI T
E1:5%) T4 5 byte M¥HE branchbytel fl branchbyte2 M TR 1A 16 fif
i}

S MR, BET AN (branchbytel << 8) | branchbyte2.
FRAPITIE, BB ERIXA goto 822 a0, M Bidms i i H b5
ikl EAREEPAT . XA H AR D24 T goto FRA PRI L s
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goto_w

Btk oy SOk (BESEHD
#K goto_w
branchbytel
branchbyte2
branchbyte3
branchbyte4
2y ) goto w = 200 (0xc8)
BIEHHR Ttk
#iR TS5 byte B # branchbytel. branchbyte2. branchbyte3 fl

branchbyted HIT M 32 VARSI 0 s, Aok
(branchbytel << 24) | (branchbytel << 16) | (branchbytel <<
8) |branchbyte2. A PATIE, BIPHESHRIXAD goto wiEAZEHI,

1 B3R A F i 1) H btk EAREERAT o IXA A AR AL T goto_w 4R

L FTAER TR .

Vary=¥ R goto w R 4 TSR SRS =, (H IR B 7 v K TR
KK 65535 745 (§4.11) WIMRE, XANREMERBESTER KK Java M
FANLRRAS 48K
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i2b

BiE B int KA byte M

5 i2b

2y ) i2b = 145 (0x91)

ﬁéﬂfﬁﬁ ey, value -
s, result

Eiipa value WIUEAEEMEBHRAR TN int BB, FROPIATIN, B8 NEAESL
et AR, Rk byte RMEHE, RIEWASY B (sSign-Extended) M|
—A~ int MR EANBIEAES L 2 F .

TE i2b R PIT T AWK R 4t (Narrowing Primitive Conversion, JLS3
§5.1.3), EHRES S H value MEE /NN, LR SHEHRG R,
JFEA AF I E A,
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6T Java ERINLTE A

i2c

Bk B int KA N char FBHY

¥k i2c

2y ) i2c = 146 (0x92)

ﬁéﬂfﬁﬁ v, value -
s, result

Eiipa value WIUEAEEMEBHRAR TN int BB, FROPIATIN, B8 NEAESL
Herb AR, Fepk byte RAVHEE, RJEEMP ) (zero-Extended) [H]—
A int 4R ENBIEEERZ F

TE i2c R PIT T MRt (Narrowing Primitive Conversion, JLS3

§5.1.3), EWRER FH value MEME /N AESAR, H 2 T EH AR (4
Rk A ERD 5 IEEAT AR IE S .
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i2d

BiE B int RAE PN double KM

#eak i2d

& i2d = 135 (0x87)

BAEBR =+, value -
**, result

iR value WIUEAEBAEEARARTIT int RAHHE, FRAPATH, Bk MEAELL
e ik, #ep double FANHHE, ARG RN BIEAESRE 2 H .

TR i2d FRAPUT T AR 4 (Widening Primitive Conversion, JLS3
§5.1.2), BT int RARIEHR AR T LUK #1287~ 8 double 2RI 4
JIr CA 2 RS 1T
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i2f

B1E ¥ int BAHIRFARA float KA
K i2f
230 i2f = 134 (0x86)
BIERR -+, value —
-, result
Eiiipay value WAURIEBAREAR TN int JAEHNE, $RAOBATHE, ek NERIESL

b idk, MM TEEE 754 BV R A K AR float JEMEL
i, IR IEABIBRAERZ .

TE i2f FRAPIT T KR4 (Widening Primitive Conversion, JLS3
§5.1.2), HRE¥FMmARRRSAREEER, BH float KHHAG 24 fify
EAEANT
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i21

BIE ¥ int BREI LAY long K

Bk i21

23 ] i21 = 133 (0x85)

BES R «+, value -
**, result

Eiipa value WIUEAEEMEBHRAR TN int BB, FROPIATIN, B8 NEAESL
b tid, A5 (sign-Extended) % long BAUEHE, SRJGEEAN
BRSO .

TE i21 R PIT T KR4 (Widening Primitive Conversion, JLS3
§5.1.2), BN int RAEPE &S] LURE R~ N Long R R4Lds,
Pt CA 2 RS A 1T o
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i2s

B1E ¥ int BAHIRFARA short KA
K i2s
230 i2s = 147 (0x93)
BIERR -+, value —
-, result
Eiiipay value WAURIEBAREAR TN int JAEHNE, $RAOBATHE, ek NERIESL

Herb AR, Fedpl short RAVER, REW 59 & (Sign-Extended) ]
—/N int SR RN B EAEHR F .

TE i2s R PIT T AEMWERI 4t (Narrowing Primitive Conversion, JLS3
§5.1.3), EAHERFH value WEME N NRAENA, E2 S EMmERE
BFUEA AR S .
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6 B Java EINIIELSE

iadd
Bk int FEABHHEAH N
X iadd
230 iadd = 96 (0x60)
BAEHAR >+, valuel, value2 -
=+, result
#iR valuel Ml value2 #UZIA int KK, Fe 2 HATH, valuel il value2

MERAER T AR, X AN BUE A INAF 2] int KB result
(result=valuel+tvalue2), /i result #HEANFIFERIEL GRS

B MG R RALAE bl (Low-Order Bites) MM M 34
MR ARAEMETE 32 frs)rh, JLEGRRAN int. WAURAET BRRGEH, 84S
REFF 5 r e HOEHUHIE H AR AT S AT .

SRR A ERRER Y, (H2 1add fiR A IPAT IR AN S AT AT B AT IN 7

pars

Mo
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iaload

B1E

Eitipay

M A INE—A~ int FEBUHER BIHAE Kbk

iaload

iaload = 46 (0x2e)

**, arrayref, index -

e+, value

arrayref WL reference RMIEH:, EHHH—NHMAFEAS int
B, index WM int KM, $85PUTH, arrayref Fl index [A/I M
BAEHOR AR, index MENRIIEALBIEA 1 int RAEE R BIEAELL
s

W arrayref M null, iaload FE42 ¥l NullPointerException 5

2
Fhh, WH index AME arrayref rAERIEA LN FEHYT, iaload iR

AWM ArrayIndexOutOfBoundsException 54 o
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iand

BIE X int R HAT I His 5

¥k iand

2 A iand = 126 (0x7e)

ﬁéﬂfﬁﬁ >, valuel, value2 -
s, result

B valuel Fl value2 #B0AZIN int KBVEH, FRAHATHS, valuel Ml value2
MERAVEE T AR, XA EATHA S (Bitwis And) #AEAE] int K
TIEE result, )5 result BN BIHEAEEARH
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%6 = Java RPIE S

iastore

B1E

Eitipay

MIEAEER I —A int B AE NS5

iastore

iastore = 79 (0x4f)

s, arrayref, index, value -

arrayref W& — reference RMHIEH, EHam—NHHREE K int

I, index Fl value #RAIN int KA $5SHAT A, arrayrefiindex
F value [AJ NERVESRE AR, SRJG value 73] index /E R G ENE
HATTET.

WME arrayref 4 null, iastore 8B NullPointerException
S
Jioh, WER index AE arrayref PrARKIEA EFFEHY, iastore 1R

AWM ArrayIndexOutOfBoundsException 54 o
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iconst <i>

B1E

X

BAEEAR

Eizipay

EE

B int RHE A B Hokeh

iconst <i>

iconst ml = 2 (0x2)

iconst 0 = 3 (0x3)
iconst 1 = 4 (0x4)
iconst 2 = 5 (0x5)
iconst 3 = 6 (0x6)
iconst 4 = 7 (0x7)

iconst 5 = 8 (0x8)

-

e, <1>

B oint B HE<i> (—1, 0, 1, 2, 3, 4 8F 5) KEANFEESET .

iconst <i>fRA WP — K452 H S H <> WS bipush R4 1E

RIVE] 30 AULBR T #E R <> B U S e fR & P IX s R .
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idiv

BiE int FRAVEHEBRVE

¥ idiv

2 A idiv = 108 (0x6c)

ﬁéﬂfﬁﬁ >+, valuel, value2 -
s, result

B valuel Fl value2 #B0AZIN int KBVEH, FRAHATHS, valuel Ml value2
MEAERR A A, I HE XA EEARR (valuel+value2), 4% HE
A int BAUE result, Hfh result #EANBIEAERAL S,
int RARPERTELE RER S M Zm AW, XEWRE n+d R g S7EHL
ldl X gl <In|FETHE FBULATRERI (G . H4h, M in1>1d|HFHnfla
FgAHEI, o BIFF S AIE. T4 nl>d]JFH o M d MR SHRI, g AT
5
H— PR DA IE A BT G SRR BREOE int ZEY rp L0 B K 97
B, BECA—1. BsERgS kAR, BRESERMETHEBREAS ., S
XA T i, H AN ST I .

BTN RE WERBRHCNE, idiv B ArithmeticException R .

i 281 1 / L 387 W



Java RERWLTE % 6 T Java ERWLIELHE

if acmp<cond>

ik reference Hl 4 41450 32T
B if acmp<cond>

branchbytel

branchbyte2
2 A if acmpeq = 165 (0xa5)

if acmpne = 166 (0xa6)

BRESR **, valuel, value2 -
ik valuel Ml value2 #BWAIA reference KM, IHLSHATH, valuel

M value2 WERIEHR AR, ARGHATHEGZS, HERMNIT:

QO eq H¥HAY valuel=value2 WML R AHE.

O ne H{HALY valuel #value2 IS TN L.

WRILRE R A E, WIEFS byte BAHE branchbytel fl branchbyte?2
TR A 16 A AR5 1 3wt &, #EJ7: A (branchbytel << 8)
| branchbyte2. fRAHITI, BPHESERIXA if acmp<cond>IF4Z
JEI, R R e (0 B Ak B AREEAT . XA H AR bR ST

if acmp<cond>F{& FfEM L H,

SAh, WR A R, IR RLEPAT 1 acmp<cond>FR4 G K
(SRR IEERAN
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if icmp<cond>

Btk int BUEKIZAT > SOH

B if icmp<cond>
branchbytel
branchbyte2

2 A if icmpeq = 159 (0x9f)

if icmpne = 160 (0xa0)
if icmplt = 161 (0xal)
if icmpge = 162 (0xa2)

163 (0xa3)

if icmpgt

if icmple = 164 (0xa4)

BESER >+, valuel, value2 -

iR valuel fl value2 &N int B YE, J5 2 HATIH, valuel Ml value?
MEAERR A, REIHTHEEGEE (I AR i 75 1), ERE
R/

QO eg HHALM valuel=value2 ML RN E.
ne HHANY valuel #value2 LIRS R AT,
1t M HALY valuel<value2 HE 45 RN L.
le H A Y valuel<value2 RN RN E.
ge 4 HAYY valuel>value2 HLEHIZE A E.,
ge M HAVY valuel =value2 WAL RN E .
WHR LA S RN, LTS byte MEHHE branchbytel fil branchbyte?

MFHEE A 16 AR5 I W&, M08 (branchbytel << 8)

o 0O O O

| branchbyte2., f82HITIH, FEFHSEEIXAD if icmp<cond>iF4Z
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Ja iy, i R R S I H As ik RS AT . IX AN H bR bR 2 ik T

if icmp<cond>fq&FfEMTTEZ H,

SAh, WR L R, IR REIAT 1 acmp<cond>FR4 JE KL
fih B4R 4
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if<cond>

B1E

X

3
=

BIF R

ik

B T AR IR 25 A1 23 SR i

if<cond>
branchbytel

branchbyte2

153 (0x99)

ifeq
ifne = 154 (0x9%a)
iflt = 155 (0x9b)
ifge = 156 (0x9c)
ifgt = 157 (0x9d)

ifle = 158 (0x9e)

v, value -

value WAUN int FABEHE, FRLSPITH, value WNERIEEGR P IR, AR5
B RAEBAT AL (T EEBEHOR A A5 1), EEACHI R G T

eq M HALY value=0 LI MILE R A,

ne M HALY value#0 HLERIIL TN

1t M ALY value<0 RIS RN E,

le M HAY value<0 LML RN E.

ge M HA Y value>0 LR IEE R HL.

ge B HAVY value=0 LLEHI4E S B .

WRILREEFAE, WIEFS byte BAHE branchbytel fl branchbyte?2
TR A 16 AL AR5 1 3wt &, #EJ7:0Ch (branchbytel << 8)
| branchbyte2. f82#UTE, FEFRKSH XD if<cond>IFLZ 1,

T R (A2 S 1 H AR bk EAREERAT . XA H AR IR L U T 1 f<cona>

O 0O 0 0 o0 O
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TR PHERHEZ
Ak, WURHE S R, SRR Ak SE0AT 1 £ acmp<cond>$i5-4 5 M H
(ENEREZLE R
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ifnonnull

BIE FURAS R 23 (P 454 0 S A W
B ifnonnull
branchbytel
branchbyte2
gE ifnonnull = 199 (0xc7)
B +, value -
R value WA reference KA, 1R HATHT, value MEAEE R+ H AR,

WRIGHIMETE N null, W value AA null, BEFS byte HEHE
branchbytel Ml branchbyte2 H THE—A 16 AR50 W=,
Fyi 7k (branchbytel << 8) | branchbyte2. 154HATIE, FFF¥
SHFPXA ifnonnull 8 JAM, AR E T (1 H bbbl b 4kakih
1To XA HARHUHEA 4L T 1 fnonnull FRAFTHEM L2 T,

SAh, WURGASE SRR, IR R 4R EHRAT 1 fnonnull $8A R I AL E
a4
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ifnull

BIE 51 R 23 B A S Wi
B3 ifnull
branchbytel
branchbyte2
ZE fnull = 198 (0xc6)
BRSOk =+, value —
e value WA reference R, T8 HATH, value NEEIEERL H AR,

SRIGHIWTE TN null, W value K null, LT byte BEHRE
branchbytel Ml branchbyte2 H THE—A 16 AR50 W=,
Fyi 7k (branchbytel << 8) | branchbyte2. 154HATIE, FFF¥
SHEFNXA 1 fnull 842G, B BB R R E 10 H As bk - 4k8haT
A HARHUEEA AL T 1 fnull $84 FIHERI T2 T

S4h, RS RN, SRR AR AT 1 fnull $54 5 A LAt B e

B A
o
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Iinc

Bt R R 1
B3 iinc
index
const
gE iinc = 132 (0x84)
BESok TR
iR index & —MUERUHTHEMD (§2.6) FRHARRMNRLIMLTTS byte K

HAEK, const B MEMTH byte BME{E. H index B HK) JaH AR
HWAUE int B, const HAWA S M int BREAE, R3]

H index ENLEI) JRHRAR .

TR iinc B Y wide FRABG R SEHUEH] 2 M KENER = byte
TIBAEAE R 51K Vs 1) Jay AR R DL KA Jmy AR BN 2 A W KA 155
Hifer.
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iload

Bk MRERAS SR A — int KA B HEAEEUL
¥k iload
index

ZE iload = 21 (0x15)

BERR o
ces, value

i index & AMCER M FETHEMT ( §2.6) FTRTHBERNRIIFI LTS byte K
THEL, index fEARGIEM M RHAARWLAA int KA, ih value. i
APATIE, value Fo BN BIERAES A T

HE iload BAEM W LLY wide FRABAG —RCIEA 2 M KERTTHR 5
byte MEUEME ARG IRV R AR R &,
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iload <n>

Btk MRFBAZ N — A int RAH B ER U
5 iload <n>
gty iload 0 = 26 (0xla)

iload 1 = 27 (0x1lb)

iload 2 = 28 (0xlc)

iload 3 = 29 (0x1d)

BESHR .
=+, value

iR <n>ARE—AYHHm (8 2. 6) TRFMRRERMRIMEL, <o>FRRTEM T
JRT AR A K int KB, 0ME value. 8PITIE, value B2 E AT
VEHR AR T

ER iload <n>¥RA GRS H<n>1EN index 241 i1oad IR

AAEMIVER 20, AR T 3 B <n> 1 B A 7R HR A PO s AN A i 2
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imul

BiE int AL

¥k imul

2y ) imul = 104 (0x68)

ﬁéﬂfﬁﬁ >+, valuel, value2 -
s, result

B valuel Fl value2 #B0AZIN int KBVEH, FRAHATHS, valuel Ml value2
MEAERR P A, AWM EEMTE (valuel Xvalue2), ZifJEA
BIBAEE AR
1 B 25 A FARA 7 bl (Low-Order Bites) AR, M i3kl 4h
W XAEAEAE 32 e Talvh, B A ) int. WA T LIRS, P4
KB 5 n B 5 FAE s B4 RIS .
JVERTREARAE B Y, (H2 imul FRAMHUT IS RE A S AT S AT I R
o
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ineg
B1E int AWK
#eak ineg
23 ] ineg = 116 (0x74)
BIERR -, value —
-, result
P value WAUN int REHHE, FHLPATH, value NERIEEREH HFR, H5H

RN AT EARINGGS ., BHEA R —value PIEABHAESH .

X int RREHE, AU F AR T 5 MmEIES . B4 Java AL
HERAME R R R R, iy L R R VS AN SE AR, int 26
T rp i AR A KPR BB R S R MAROR IS B A B o SRR AT R R R T g
R BRSBTS

MTHAAR int REME x R, —x 5T (~x) +1
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instanceof
e T R 5 2K
5 instanceof

indexbytel

indexbyte2
gt instanceof = 193 (0xcl)
&1/[:‘%&& **s, value -

***, result

iiipay objectref WAl —A reference RMIHHN, /EF7 2 HATHS , objectref

B NERAVEBOR P AR . 458 indexbytel Ml indexbyte2 I THyE—4
MR (§2.6) MIsATIHEIBIRGME, METTN (indexbytel << 8)
| indexbyte2, %RGIFHR A MIEATINH EHITN Y5 AN, B0 eE
RS REINER
W objectref N null Mif, A instanceof RS int {H 0 HEA
BB R T
Ak, MRS HERE M B EE SRR S BN (§85.4.3.1).
W objectref A LI IXANK, B EHA I, I instanceof
FRK Al int 1 MEABIRAERARARTG S0, HEARRTK S int {4 0.
DA A L B 2 — N2 [ objectref J& 5 uf LU A i 5 1) CUA#AT
M. MR S & objectref FHRMMN RINER, T ZBEAT LLER M CMEHTIY
F. HNECEEHAIRT, checkcast Fif A MR SO I ke I W 4 /2 13 BT«
Q R s 2&RKEA (class Type), MA4:

B OQUR T RIS, T s iy T RRANREM, B s 2T

PREEMERL 12K

B OOUR TOREROERA, K s AASKEL T T K.
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RN

BATH R

QO Wi s 2OKAE (Interface Type), MA4:
B OOUR T KA, B4 T HAER Object.
B QR T REOEA, WA TH s NMRMFEKEN, s T & s 1
g&; JuN
Q Wk s ZHAEE (array Type), BH sc1MEA, EAHAMLA
TRy sc, W4
B OOUR T ORBEKA, B4 T HAER Object.
B OUR T AR, R T [ B, XA AR AL, T,
TR TP 2 RN 22— I BT
& TCfll sC ARG,
€ TC fll sC #i/& reference KM, JfH sc i85 TC KMAHILR
CRAHR A 138 PR DU A 4 W 75 LA UL D o

WS T SRR, I T UE B TSR 2 — (JLs3 §4.10.3).

FEK . P B MALIOTE SRR B, ATITLE § 5.4, 3.1 S kI 3
T RE B

W objectref NREHE IS HTR E M. LI BE A KT, checkeast

82K classCastException FH

instanceof fi4 Y checkcast FEAAEH AL, B AT R HI DX 590 A& G 4] A 2
null {EEHL MR L 45 1 157720 (checkcast &M H, 1M
instanceof fZIR[FI—ANHECEE ) U FRA AT o 5 A B 1) 520 o
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inovkedynamic

B1E

X

g5t

BIEHR

#ik

P Bh &5k

inovkedynamic
indexbytel
indexbyte2
0

0

invokedynamic = 186 (0Oxba)

-+, largl, [arg2 ..]1]-

SRS invokedynamic $54 HBLALE AR N — DBl A
(Dynamic Call Site)o

B L 5H indexbytel Ml indexbyte2 FTHIE —A 471725 (§2.6)
(S4TSR R G ME, M7 XA (indexbytel << 8) | indexbyte2,

RGP A fIE AT I RN 2 — MR S BRERT (§5.1) HIFFS 5

o 845 3. 4 MREEEE N 0.

VSRR TR ST (§85.4.3.6) — &M A, Wb al LIk #)
java.lang.invoke.MethodHandle Sl 5] .
java.lang.invoke.MethodType 3615 RIS K IGH#SSE5IH .

e, AR RS FHRAT I R I — 382, 91 R RS AT . i R
invokevirtual fif &P MMEIVEIE:, W& —MefrFHRImm R
o] — ANl W R B PERE (85.1):

Q WJE4HN invoke.

Q SHERATFHMIREMEZ java. lang.invoke.CallSite,
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56 T Java ETUNLTR AL

Q  WONERER AT IS HORYE QB EER T I TC R, AR R IR HES Y 4
e ¢
B java.lang.invoke.MethodHandle
B java.lang.invoke.MethodHandles.Lookup
B String
B java.lang.invoke.MethodType

Q  WREAH SR E R RASSEL AKX SIS H BN N AE 7 24t
ARTFIISHEA T, DUELE T LT AR R B . a8 S
HESICRIIVROR LY

B  Class

B java.lang.invoke.MethodHandle
B  java.lang.invoke.MethodType
B String

B int

B  long

B float

B double

O 7 java.lang.invoke.MethodHandle X 1A LAFRAER T2
RESK BNTVERIRT 5 5| TR Y (0 SE R 7 VR R AE B

FIFTREHRATHET, F I A ARG 2L e N B A Eok e -

Q MATREGIFHEM java. lang. invoke .MethodHandle X4 H15]
Hle

Q T E A SRR E
java.lang.invoke.MethodHandles.Lookup X% 5] .
P P s B E R T 744 1) string X% 51 H] .
FETFEMRE R I A M S S H, O I8, TRERIY. T,
TR AL SR (§2.3.1, §2.3.2) #IILIBMATAE ik
B 4 o IR AU M IRANAR (HEAL FEAR SRS e E B AR
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HEG|FTREREHOETIA], ERMIERT T LLREAKHR .. 280017, 515
TERISE—AB 5N 1%JE java. lang. invoke.MethodHandles . Lookup,
{HSELE R LT object RARES, IRIFMEN %2
java.lang.invoke.CallSite, WAJLME ] object KALE:

WG| P HERE—ANEKSHOTIE (Variable Arity Method), AidEss (H
A LR A BB S S M S
Hi.

1TV Y R A A AR AT B A T 10 s ol B 5 755 (R R A e
F, WRFEIN A 2 RS REIAT IR AR, 51 TR SO AT . R,
1R R R ST TN R A6 IR FI I B SRRV S 22 o s o L P /AR S €Ty
) it AT 35 =24 PR PR AP i I

SIS HAT G R P f&— java. lang.invoke.CallSite B 2%
(RS2, IXANKT MR X4 (call site Object), MWHHITIH
oo MRS P AR, R invokevirtual R HUTIIRE—Ff.

IR 2 SRR RN AT T — SSRGS 7%, T8 gava REAUNLAZIE
PP A5 ERR EMEAE N AN %, PR IR AR T e .
A ] S R 5 STTE S 7E AEAN BT R, EJE & AT ] 25 Ky
Bz, WA gava MERUHLIZE o RO GOk gk SR HAT .

W A BN — AN RBHIAFF (—A java.lang. invoke.MethodType
RISy, b it SC AR [R T- I A A IR GE A T iR R R AT A BT L
java.lang.invoke.MethodType %%,

T R BRE R AT I A 2 — N AR, IR G o e M sh A Rk
AGBE K .

Gh52 TS A RS RO BT s B 7 i R A, X A
AT invokevirtual f§4—#F, & —MEIEIT N EBKR Y], S
Ie] )R BRI — N AERIAT S S, A B N e

Q 4% invokeExact.

QTR AT U AR AT R R AT
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i3

1

e

1T R

QO i1 java.lang.invoke.MethodHandle M &AM A #6511
P55 IR B 70 o

FRAPATING HRAEEH T 1) S BRSO RE A €05 — AN RO S 51

LUK ERBE nargs NSHUH, KEESHIBCE . AR 20055 4 H R R

SERTH R T VE R AT DR — B

AR AR E A AT S S IR R P T 5% E, I invokedynamic

AWl AL RE 57 E (1 BootstrapMethodError 5 o
g3k, AR RBRGE R R S R R, RS R AT IR A R
SR (§2.6.5), JB invokedynamic 354 NI AL S FH E T
BootstrapMethodError 5% .

Xl Rest i o1 i A HHR S B E . S BRI sl iR [ 17 24
java.lang.invoke.MethodHandle.invoke JFVEHlH T
java.lang.invoke.WrongMethodTypeException 5#5 o)

T34k, AR RBRE AT B Ja SRR AT AR T, A RS S T R R R A
java.lang.invoke.CallSite fISERI, M invokedynamic $54 A2l
H BootstrapMethodError S o

J38h, AR R R E R ) e S R T, fn SRR T RO B H AR SR A
P55 J5EBRE R P A4S (R VAR FF A2 invokedynamic fig 44420

i BootstrapMethodError F4 .

W SR B SR T SRR E AT AT R S i, IR A — R
¥l java.lang.invoke.Callsite MSEHIZ0E BB R B Bk,
BARBH T R A A H AR BA R =, RWEWA, WA RERT
JFERRFE 553 4% invokevirtual 54 BT 7 vEAIRIIBA 5 A0
IR FR 1 S E o — 2.

i R AR CA e TN RN R invokedynamic $74, K@ A
fEdll i NullPointerException S

java.lang.invoke.WrongMethodTypeException F#H o
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invokeinterface
BiE WO ik
B3 invokeinterface

indexbytel

indexbyte2

count
0

L2y 3| invokeinterface = 185 (0xb9)
BESR >+, objectref, [argl, [arg2 ..]] -
iR T 5H indexbytel Ml indexbyte2 HFHE YL (§2.6) Mz

AT R R S ME, 7 (indexbytel << 8) | indexbyte2,
PRSI 1) (IS AT I R RN 2 — MR (§5.1) WIRF S5,
EAE T INEMBIRARNRSF, LA SR INER R R S5 . ANk
(K455 5 2 ORI (§5.4.3.2), 1 XA VEARER LI 91 ah 1L
JiE (§2.9) MZEEEE LMW (§2.9),
BAEEL count &—ANEMFS byte BEHE, M HARNE. objectref Ui
s&— " reference RMMHHE . (EHAEHHT, objectref ZJRiLERbEA
B n NSHUE, XEESEIBUE . s SR 3 #8 6 ZOEARFE: 1T VR
BFFH A . invokeinterface FRA IR IS HHE KIZH byte KA
¥ 0.
BB C & objectref FIAf NI, REAUBLIGHZ T LI 7T 4% SEBRAAT IR 7V
Q W c P T ARRRERR AR B 0 S T i, I A
INEFR SR, AR R &L
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RN

Q  54h, Wk c RS, BRI RERLINFIE TR ¢ MERACE, WA
P REAY 2R B A4 R AN A AT SR 8 4% 1 50— B 7 ik, IREANTT
RS AL R

Q 54k, Wil AbstractMethodError .

W B A RIS )57, S objectref MHKIEFE (monitor) Kaxik

ABCEEN, SArE iR AHAT T monitorenter 84 B

WRE R A AT, n A args B8 objectref K MERIEL L+

ke THARRIIIR, —ASFIRWOR A Java PR # B K,

objectref ML n MSECKAFTLE MK R AR LT, objectref

10 JRE AR 0, argl fE 4 JREAsfE 1 (1% argl & long B double K%Y,

A o5 R AL B 1 A0 2 PN ED, KIS S P IIF R BER aAF

NJREAR R Z BT e AT B A et (§2.8.3). Bkl e 5 sty =

R, Tava REAUNLIK PC A7 A7 s HEBE B AR 7 VA B 55952, REPat

MIZ BT URZRSEINAT -

DR B T AR A 7%, BRI SRS AR RE (85.6) FE

B, GEEBEIL e M. R AT, n > args 240/ objectref

e WA B P AT AT 2 5% 8 25 ST T AR o S0P 37 R R Y

BB T I L B e AT B R S et (§2.8.3). ZHULIEMN

AR AT #B 22 LLRAR BRSNS DG 1 05 U AT 1P S A A A& o]

I -

Q  WEREAAMITFIREFL T, Y objectref MK RIRR 24
BB, WArRER I T, A AT AR P RIPAT T monitorexit 54— it

Q  WEREAAMTTFATIRBIUE, G A AR [0 P B o A0 3 5 A
SCBUAH R Ty A A VR DT € ) Java KA, ISR Kt
.

FER . B AL AT S AT B AEATHE § 5.4 3.4 BT 574
HRT BEAD Y

%5 301 G / 4t 387 1T



Java REAUNLALE

% 6 i Java JERINIIEAE

BATH R

WH objectref A null, invokeinterface 154 FHhH
NullPointerException i,

738k, MR objectref FIAT N RN G IF AR S L kTP T ds i3 1, I
invokeinterface #§A ¥l IncompatibleClassChangeError i .
T38h, AR R BEART 44 BRI AT S ] B 1 5E — B Ik,
invokeinterface i Kl AbstractMethodError 4,

AN, MR R EAE public MiE, A invokeinterface 4K
P I11legalAccessError 5.

Sah, MR R BN )7L abstract 9iE, H invokeinterface R4
#iitH AbstractMethodError % .

ihh, MR BN IERE native I, BRI SCELAIL TCVESE ¢ 31 1

fAMLH, H invokeinterface FEAH U UnsatisfiedLinkError 7%

invokeinterface i K count #AEE T#E SN EE, Long M
double RMISHE M 2 ANBCRAALL, MHALSER KIS HOE ) 1 ADMECE AT
Fgz i sf Rsg 4 vl LA SRR 7T Sk 2, A RS HGE 4 s
Al

invokeinterface R M MEEEOE N T4 oracle SEBLAIREAUNLI
BHMEEEOI T (12518, invokeinterface FHA S TEIEATIN ML B 4 0 5 ik
Al TS, XA IEL R ) MR

objectref MAH/EN n MSHOFA—E L AR RRNEE XN, K
SR Long M double RS HFT LA 2 NHELEI)Jm) AR RAF G
UEAE SR Ik, T RERT E LS BN ECE 2 1 R AR i
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invokespecial
B1E VR S50 T3 B TR R A B F B 2 5 1 Al 7 VR S i A 5 071
B invokespecial
indexbytel
indexbyte2
gE invokespecial = 183 (0xb7)
ﬁéﬁfﬁlﬁ ***, objectref, [argl, [arg2 ..]] -
i T 54 indexbytel fl indexbyte2 HITME—AMEIZE (§2.6) iz

TR R R S IME, MR N (indexbytel << 8) | indexbyte2,
PRSI IS AT I BRI 2 N7k (§5. 1) KIFFS SN, e
BT INERAFRRRGATT, LA S AR DA 0. &Ja, kil
HITTi5 L protected 1 ( §4.6), I HIXAN VL MR MLH, If
FOXA B AR R A ST (§5.3) e Xd, B objectref fTfk
I6) FRI X G (RIS T A Z00A 24 Wi R B 2 T 2R A 12

WA T HPTA ARSI RT3 N, A2 AT AR R

O YEi2KM ACC SUPER ARENIL (WK 4-1, “FKuimAREEBS.
Q  NTHEPE RS BT R

Q  WNIEAREGIRIR T (§2.9).

U ER VA b2 AR BT, READALRE 42 T TR0 A RS B AT 1 77 %%, R C 2
GIESINNER: S'EE

Q W c PEET BRI R RS RUELE 0 S i U i, RIS
TRE R, AR R L.

JIEh, IR ¢ AR, AR R T R R ¢ BRSO, i
e b B4 R 3 40 BR AR A5 AL B 920 vk — BUR Ik, AT
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RN

PRSI A LR
Q W, Mt AbstractMethodError .
objectref WIE— reference KAH, AHAEEAR T, objectres
ZJEBERBEATES: n NS YUY, XS BB . B 8 AR5 i AU
ST I R IR AT A
W R A AR RS 57, S objectref MIEHIEFE (monitor) K4xilk
ABEFN, A AT FHAT T monitorenter 84—/
R A A AT, n A args B8 objectref ¥ MIEAEHE
ko THEMATIIE, — B REWOR A Java AU # I R,
objectref ML n MSECKAFTREHHMIN AL TREL D, objectref
10 JREAS & 0, argl fE N REA R 1 (W% argl & long 8 double K41,
TR 7 YR AR B 1 M 2 AL ED, AKIEHE. S0P ITF R R B AE A7
NJRERAR B WIS e AT BUE R O et (8 2.8.3)0 BrARiBIa f5 st ik 2
BT, Java REFUNLE PC 25474 BEE AR ) W T 5 VL 1 4554, TRt
MIZ B IFIRAREEINAT -
U R ] A A T 70, BRI S AR AR AR R (8 5.6) HE
WML, G0EBEEE e K. TR PATI, n > args ZHH objectref
Fe NERAEHO P AR 0 2 ks 45 S B T VA A . S50 I e
BARAEAb T T I 2 i e AT B AR A et (§2.8.3). ZH(fLdM
AR AT #B 22 LLEAR RN LSS DG 1 77 U AT . 21X 5 A G AR R o]
i <
Q  WCREANAHTTER LT, B objectref MKAERREN 2
BOF, WAl RER T s AT &R F AT T monitorexit 84—
QAR AHTTIEA R, TG ARSI AR & (9] 2 0 20030 o S A
SR R 7 A TTVEPTE X Java KA, JERA Itk
iR

FER N BB AT S T B, ARMT(E § 5.4.3. 3 FT A 57
HET e H
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34k, R TR R SE BRI T, B E SOXA TR R a4 24
5 oI TR IFAZ ] —4, T invokespecial 444l
NoSuchMethodError J# o

Fihh, WA U7 AR (EES, B static) J7ik, S invokespecial

A B IncompatibleClassChangeError S+ o

W objectref A null, invokespecial IEA¥H!
NullPointerException S,

TIAN s ARBAT PR EBVEAT A4 BRI AT A S Y 32 1 5k Bk, s
invokespecial R ¥ AbstractMethodError R4 .

Ak, R R EI T abstract JiLMIE, I invokespecial 74
¥4t AbstractMethodError S .

iAW R BN T native JIVERE, S IAHS SEIRACRY TCVE SR
FERIMLH, I invokespecial FRA¥MIL UnsatisfiedLinkError 5

s
I%o

invokespecial Ml invokevirtual FE2ZEIFIZERZ&: invokevirtual
fa TSP @b g 77, T invokespecial 484 T ISk
BRI (§2.9). private FVEF R IEIS 7.

fE JDK 1.0.2 ZHij, invokespecial {54 ¥ 4N
invokenonvirtual.

objectref MBHGEH n MSEIFA—E 5 R ERKEE —— XY, KA
ZH0T I Long M double RMSHGHEALH] 2 ANIELER Jry i AL F A7
WAESHALB IR, TR LSBT 2 1 R
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invokestatic
BiE W ERS Tk
B invokestatic
indexbytel
indexbyte2
ZE invokestatic = 184 (0xb8)
ﬁﬁﬁfﬁﬁ » [argl, [arg2 ..]] -
i T 54 indexbytel fl indexbyte2 HITME—AMEIZE (§2.6) iz

TR R R S IME, MR N (indexbytel << 8) | indexbyte2,
ARG PR R FIEAT I RN 2 Ak (85,10 BIRFS S, BER
T IR RRRSE (§4.3.3), UKBEZEIBE OS5 H.
W TTVE NS ORI (§5.4.3.3) 1, T HANREZ SEBI IR AR A0 T LRI
R I Tk . XA TEBAE AR static, KILEHRAREZ
abstract Jjik.

TETTVERE BRI 5, W R TTVETHAE R A AL (§5.5), RIE4
PAT IR A LT A

TERRAE RO L L B R n NS R, X LSS RO HUE . B BRI 4
W ST SIAG) 7 1 PR A R A o R A O

AR LR 2 R Tk, IS IXAN KM class MEAHKHE R (monitor)
Ko BENSCE TN, s a4 h [f AT T monitorenter 84— K.
WA TR A RA 1, n A args ZE0K AEIERRH HAR . ik
I A, —NETRIARWURAE Tava AUV TP B G LIk, JELH n NS HCK
FETCEB AR Ja i R, argl /20 Rl RE 1 (AR argl /& long B¢
double JH, T 5 JRMAS R 1 R 2 BIAMEED, KIkKiE. ST
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% 6 i Java JERINIIEAE

HENRE

IR BBARAEAFN R AR R 2 AT E AT B AR S e (§2.8.3), ik

QU5 SRR 2 HTHT, Java MEIILET PC 25 A7 de il B B et 1m0 I I 7 i1

FARS, BRI BT IR RS0 AT .

UR B R e AR 7k, BRI GRS AR IRE (§5.6) IE

LG, e E S . FRRUITH, n 4> args SHCK AR HUK

I EIFE D SRt 4 B A A . S 80h 07 R R B AE R 4

W TS e AT BEAE G (§2.8.3). SHULBFIILIAT AL

CAEAA R UM B KK AT o 243X 88 5 AR IR A QAR [

Q  WERREAAMIT IR LT, WS ERTEZER Class MR K ETE
WRESF R, WA REIRH T, st AT AE P FIPAT T monitorexit
Ei R

Q  WERIAAM T PATIRIPE, 85 AR A AR R [0 ) Kot 0 20 i B
SR R 7 R BRA T VE DT E X Java KA, JF ATtk
o

R, e E BT S BT B, ATATE §5.4.3. 3 T PRI =
AT BERL I H
AN, G RSS2 7, I invokestatic HEARHN

IncompatibleClassChangeError S o

W invokestatic FHELPATH AL T RMWIIH4LEFE, I invokestatic
B AREFTAAE § 5.5 iR i .
TN, WRBAATH T native VLRI, 24 SZEUACHD SEEUA D TG40 5 3]

MEFUALH, P invokestatic 82 ¥l UnsatisfiedLinkError 5% .

JHER LRI 2 n NS EI BN EOFARS R AR R N HoE XTI,
RN ZH P ¥ Long M double RIS LML H] 2 MELER = E AL BOR A7 6k
WIEAES BRI IR, WTRET LS BN ECEZ 1R AR .
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invokevirtual
BIE WS 770, A Sl (R 2 B 1R AT 43R
B invokevirtual

indexbytel

indexbyte2
2 1| invokevirtual = 182 (0xb6)
ﬁéﬁfﬁlﬁ ***, objectref, [argl, [arg2 ..]] -
iR

T 54 indexbytel Ml indexbyte2 I FHE—AYH12K (§2.6) Wiz
T
PR G IR (IS AT I BRI 2 N7k (§5. 1) KRS S, e
BT INEMAFRRRERSE, LA EZINER IR S S ] . AN TR
SHIFZE OISR (§5.4.3.3), i HIXANEARREESBIRI G T i%
(§2.9) FREEE VI TTE (§2.9). Ia, WRIEA ML
protected ) (§4.6), I HIXMNPE AR KM L, I HEXATE
BAAER—NZATHE (§5.3) hEud, M objectref FTR MmN 4
AL IAIRA 2 1 B TR 1
BB C & objectref AT MK, REAUHLIGHL T I LI A 4% SEBR AT IR 7%
Q wRchEX T AEBEM, B TES (override, §5.4.3.5)
THRS5I NN, IE MBS, SHd R,
Q  gh, Wk c AR, AR FRRHLE — R IS R ¢ MEH
K, AEET A RBFTE %, BEATER A .

RS ME, WA (indexbytel << 8) | indexbyte2,

Q &0, i AbstractMethodError S .
TEEAEEH T, objectref ZJGWZERM N NS, eI EGEE . AR
JF AR5 Ty VIR R BT R 1 AR 2
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% 6 i Java JERINIIEAE

RN

WRZRAR R L, 5 objectref MM (monitor) ¥4l
ANEHEN, S ET &R T AT T monitorenter 54— M.
WRE R ARAM T, n A args B8 objectref ¥ MERIES L+
Hitke TP AR, —ASETRORMTRAE Tava AN P REEIE K,
objectref ML) n NMSHCKAF LB FHMWINK R HAL LT, objectref
2N AR 0, argl AN AT R 1 (MH argl & long B{ double J57Y,
WA o5 R AL B 1 A0 2 PN ED, RIS S P IIF R BB A
N R B 2 WIS S AT BB A S e e ( § 2.8.3)0 HTERMIBIEE 5 sl s 24
HIHRT, Java REAUNLI PC F5 A as A5 U0 B AR a7 i i 45102, et
MIX IR AREEIAT -
WL I A Tk, ZOEIRAE T S AR A MR E (§5.6) Bk
LT RIS, G0E SR LT FEL AT, n > args 28 objectref
Fe NARAEBO b B 0 S Hutk i 25 Se B VAR AR . S50 T e 2y
B A g TR T e AT B AR S e (8 2.8.3). ZHULHAN
AT T # 22 DL RAR BRSO LS A G (7 AT o 20X 2857 5 AR A AR 32 1]
I :
Q  WERREAAMITFIREFL T, Y objectref MIKMERIRR 24
BB, r R I T, s A AT AE P R PAT T moni torexit M.
Q  WEREAAMTTFATIRBIUE, TG A AR [0 P B o AU 3 5 A
SR 7 AR TTE DT E X Tava KA, JFI AN B EAFH
SR

R, FHOEE AT ST E, TES§5.4.3. 4 TP
AT BERE I H
WA, R TR — static i, I invokevirtual I8 FHE

o

P —™ IncompatibleClassChangeError 5.

W objectref K null, invokevirtual 54 ¥HH

NullPointerException 5% .
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¥ 6 i Java ERINIIEAEE

T38h, AR R BEAT A4 BRI AT S ] B 1 E — B Ik,
invokevirtual 84Kl AbstractMethodError H4 .

4k, WUIRB A T2 abstract B, M invokevirtual fE42 ¥l
AbstractMethodError 7.

FAh, WRER B 5 abstract Wi, 8 invokevirtual 84K
th AbstractMethodError .

A, AR R BT native BTE, 2 SEHACHD SEILARIL JC T2 5E 3] 2

HLH, I invokevirtual FR2 WM UnsatisfiedLinkError F#i .

objectref MKHEEK n MSHOFA—E L Ja AR R MEE ——X N, Py
ZHH I Long M double RIS BAL ] 2 AN EELLIK) JR AL BORAF i
UEAEZHUE I %, 7T RERT LS HONCE 2 10 R AR i
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ior

BIE int FRAEAE 1) AR /R Bl

¥k ior

2 A ior = 128 (0x80)

ﬁéﬂfﬁﬁ >, valuel, value2 -
s, result

R valuel. value2 WIUN int KRAEHE, FRAPATHS, ENTMERIELEEF H
¥, BEEMNIX 2 M TIATEY (Bitwise Inclusive OR) 8%, a4k
R result #iEANBIEELHAL .
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irem

Bk int RBIEHK 4

¥k irem

2y ) irem = 112 (0x70)

ﬁéﬂfﬁﬁ >+, valuel, value2 -
s, result

B valuel Fl value2 #B0AZIN int KRBEHE, FRAHATHS, valuel Ml value2
MERVERGE P AR, BRI valuel— (valuel+value2) Xvalue2 itHH
ghB, RIS S R B E SR
irem 5 HIIBH 45 Pk EARIE (a<b) xb + (a%b) =a eSS, ME—HIEF
TRAG Dl B BREUE int RAIL M B KM, JF HERECH — 1 Il (X
BHESREUE N 0)o irem BHIRSHAT I ST 9% B EOh OB R ECA R &
B HBEBREON IEEUN KRB e IFEUON,. S54h, irem iaH 45 R4
KHE K IZE /N BRE 45

BTN RE WRERECH 0, irem B2 K-S —4 ArithmeticException 5.
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ireturn

Bk gk, FEIRIEAS int R

¥k ireturn

ZE ireturn = 172 (Oxac)

ﬁéﬂfﬁﬁ v, value -
[empty]

#iR YET IR [EYE I booleans short. char Bi#E int 288, value
RS int BARPEPE . W Mar kg —ANERE (RN
synchronized) J5v%, HSAE 5 v FH I HE N B8 5N B8 I 2 1l 1 ff 5
IRASEGEH, B YT AEIT T monitorexit $54—FF. WRPATTFE Y
R R S, B value BN ETHMT ( § 2. 6) AR, RIEHEA
B FH B AR W BV E RO, 78 S ar AR I R Bk A At A fE AR 2 B
Fpio
B HPATE, RS S A & AR, JF HACRE P i iR [l 2 H &

BT R R BRI LEIE G TR PATAE §2.11 .10 I E M4 Emm), S35
MR T —ANERD T, A AT RREAE ] TN A R (Enter)
B FEAN (Reentered) MHMNIMERE, W ireturn FRABSMH
IllegalMonitorStateException 7. X & W REHHBLR, EEan—A a0
FERBE T ERE SR nonitorexit 584, HEARBEH N
monitorenter 5%
WA, R BERMIEEIREPAT T §2.11.10 T E g M E ), H
MATTIE TR, R SRR TG, ireturn FRA AT
IllegalMonitorStateException 5F % o
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ishl

Btk int BUHABIZH
X ishl
230 ishl = 120 (0x78)
(30 **+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BZIA int KK, FEAPATH, valuel Ml value2

MIBAEE P A, SRJEHE valuel ¥ s i, s & value2 fik 5 FL T RN K]
B, WHEJEREHEIR AR A .

TR RAERAE (R B THE R0 ) AEFTHE valuel LA 2 (4 s ¥RJT,
PR IR S b A RIAE 0 2 31 Z W), MM THRAHATIN S value2 &
Ox1f MRS,
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ishr

BIE int EALBIEH

¥k ishr

2 A ishr = 122 (0x7a)

ﬁéﬂfﬁﬁ >+, valuel, value2 -
s, result

B valuel Fl value2 #B0AZIN int KBVEH, FRAHATHS, valuel Ml value2
MEAEE RS AR, REH valuel £18 s 1, s & value2 ik 5 A& R
i, VG S5 PR AR+

R ENEEMS RE T [valuel+2°], XHM s & value2 5 0x1£f HAHIE
HIRHgEg . X T valuel HIEMEIIE I, XAMEIEER T valuel BREA
2 s IRJ7. MR RIEE R SCbr R IREITE 0 2 31 2], MY THRLSPATH &
value2 5 ox1f f—iWH AR5 EAE
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istore

BiE B—A int RREHRAE R R ERk

¥k istore

index

2y ) istore = 54 (0x36)

?’H’Eﬁﬁ s, value -

iR index &2 /NS byte BUELL, IR YETEM (§2.6) AR RKR
REME, MEBREEAFTN value U int RAEHE, XADEE M
BAEERR AR, ARERAF R index FTfR M MR AR mR AL E .

=R istore 84 1LY wide FRAWBEAMIH, CASCHUAE A 2 205 96 BE I JC 75 3%
ARG RV R AR =R
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istore <n>

Btk A int RAVEHE R A7 2 R il A 3
K istore <n>
& istore 0 = 59 (0x3b)

istore 1 = 60 (0x3c)

istore 2 = 61 (0x3d)

istore 3 = 62 (0x3e)
BIESE >+, value -
#ik <> MRS T (§2.6) RIMARRRNRIME, MAEHRELHE

I value AR int REAHEE, XA Eok Aotk ik, AR5 1k
A7 B <n> P 1 (1R iR AR AR AL E

EE istore <n>IRAKAMR —FIHLH S MM <n>1EA index ZH¥ istore

GATERIVE A —5 AU T B E S <n> 2B S EH A T IS AN T
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isub
Bk int FEALHHAHIR
#eak isub
230 isub = 100 (0x64)
(30 >+, valuel, value2 -
=+, result
#iR valuel Ml value2 #UZIA int KK, Fe 2 HATHE, valuel il value2

MERAER A AR, B XA EEAIK (result = valuel’— value2’),
GiREARN int KIEUE result, Hh result B ARIBRMEERT.

YT int RAEARIEIE KD, a—b 5 a+ (—b) MERKZERE 31, o
LR int (A TAIZAS int (HIEATHUUS 5.

B R AL Sl (Low-Order Bites) MIMiF. M —HEHI4h
MRS 32 frs i, LRI int. WIRAA T EWRE T, R4S
RRES Al e FAE A a AR IR 5 M

R RERAE ERGE H, HO2 i sub /2 IPATRERE P AN AT AT IS AT I 5

pars

Mo
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iushr

BiE int BHZEABEH
#eak iushr
230 iushr = 124 (0x7c)
(30 **+, valuel, value2 -
=+, result
fhid valuel Ml value2 #BZIA int KK, FEAPATH, valuel Ml value2

MERAEEAL P A, KRR valuel £i88 s i, s & value2 fik 5 fZ &R
B, WHEJEREHEIR AR A .

TR Bk valuel 2 IEHUF H s hvalue2 5 ox1£ AR GBH)EHL A, I iushr
RIS R Y valuel >> s LA —8U; ik valuel 2HEL,
iushr EAMIBHLEERERERX (valuel >> s) + (2 << ~s) 8.
M (2 << ~s) BRI THONFFSALIR 8. A (RE 25 SEbr bk BRAIAE o

3 31 I,
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ixor

BiE int HUE T Eis s

¥k ixor

2y ) ixor = 130 (0x82)

ﬁéﬂfﬁﬁ >+, valuel, value2 -
s, result

B valuel Fl value2 #B0AZIN int KRBEHE, FR S HATHS, valuel Fl value2
MERVEBRR T AR, REH valuel M value2 ST Boia 5L, JHEiaH
g5 PR AR
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6 B Java EINIIELSE

jsr

B1E

X

3
=

(S0

iiipay

FEFyBuik ke

jsr
branchbytel

branchbyte2

jsr = 168 (0xa8)

ey,

>, address

address st returnAddress KHFEPE, EH jsr FESHEANEELH

. 5 byte MEd branchbytel M branchbyte2 H TR —4 16
RSB S &, ¥ 7N (branchbytel << 8) | branchbyte2.,
FPATING R AU H A B MW AL RR, T IS ERAE b . Bk H
Prhk b7 5 s 452 AR ITEZ A -

HER, Jsr ¥ address IEABIBRIERUL, ret f54 WJmEA S L
B, XA BRI AR MO

fE Oracle M5 Java WEFHiEes, Java SE 6 AiMMANZMH s fl
ret RLMA KL finally BN TEAERIHE TSI § 3.13 “%i

PEfinally iffJE” f§4.10.2.5 “HHYH finally”.
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6 B Java EINIIELSE

jsr_w

B1E

X

g5t

BIEHR

#ik

EE

FEFyBuik ke

jsr w
branchbytel
branchbyte2
branchbyte3

branchbyte4

jsr w = 201 (0xc9)

ey,

>, address

address s> returnAddress KBMPEHE, ©H jsr_w IRSHEATRAFEEL
b L5 byte ¥ s branchbytel. branchbyte2. branchbyte3
M branchbyted H T —A 32 AR5 R W% &, Wl
(branchbytel << 24) | (branchbytel << 16) | (branchbytel <<
8) |branchbyte2. &2 HATI, /=4 —AUHrh B R AR, JEHRA

FUBAE RO P . B AR AR Jsr_w R PTERITTIEZ W o

jsr_wiRAWHKY ret #584 RS Java HHE TN finally AR (&
Wo§3.13 “4ii¥ fianlly AR, EERE, jsr w iE4HEX address I
BAEHUR, ret R MR SR P E U, XA FR AR A A HOR v
.

HAR Jsr_w iE A 4 ANFIRI SR, ER B R E T ATk
(M5 KK EANREB I 65535 NI (§4.11)0 XA EFRAE AT RE SRRk R A
¥ Java NP BESETE.
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124

B1E ¥ Long BIHIRFA N double KA
K 12d
230 12d = 138 (0x8a)
BIERR -+, value —
-, result
Eiiipay value UAURIEEAEHBAR TN Long RIEHE, $RAMATI, Bkt M ERESL

b idk, M TEEE 754 AUVE R ) SR 20 AR double FMEY
i, IR IEABIBRAERZ .

TE i2d FEAPIT T KR4 (Widening Primitive Conversion, JLS3
§5.1.2), T double KAUE 53 ArA M EL, FrLhH#en] Gess = EXG AL
%%0
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12f

B1E ¥ Long BRI A float FA
K 12f
230 12f = 137 (0x89)
BIERR -+, value —
-, result
Eiiipay value UHAURIEEAEHAR TN Long RIBEHE, $RAMATI, Bkt M ERESL

b idk, MM TEEE 754 BV R A K AR float JEMEL
i, IR IEABIBRAERZ .

TE i2d FEAPIT T KR4 (Widening Primitive Conversion, JLS3
§5.1.2), T double KM 24 i AMAIEL, FTAFAH AT e 2= EXE
%%0
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121

BIE ¥ long RPNy int Y

B 12i

23 ] 121 = 136 (0x88)

BAEBR «+, value -
**, result

Eiipa value DAUEEEHAEHARARTNN Long KBEHE, FRAPATH, TR MERAIESL
et A, EHAREEME 32 7. EFrm 32 LR A R int AN, AR
Ji RN BHAE B 2 o

TE i2d fELPIT T MRt (Narrowing Primitive Conversion, JLS3
§5.1.3), EHRES S B value MEE N/ PN, LR SHEHRG R,
BFUEA AR S .
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6 B Java EINIIELSE

ladd
BiE long FEAVHHEAH N
X ladd
230 ladd = 97 (0x61)
(30 >+, valuel, value2 -
=+, result
ik valuel Mlvalue2 #WAN long RAE P, 152 HATH, valuel Ml value?2

MERAERR T AR, R XA BN 2] Long KAHHE result
(result=valuel+tvalue2), /i result #HEANFIFERIEL GRS

B MG R RALAE bl (Low-Order Bites) MM M 34

MR ARAEMETE 64 frsarh, HHHEKAY long. WMIAKRAET EMEH, A4S
REFF 5 r e HOEHUHIE H AR AT S AT .

JEA R A ERRER Y, (H2 1add fiR A IHAT IR AN S AT AT AT IN 7

pars

Mo
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laload

Btk MEA INE A Long FEALHHE B R AEEUR
X laload
Git laload = 47 (0x2f)
BIESR **, arrayref, index -
s, value
#iR arrayref WL reference RMIEH:, EHHH—NHMAFEAS int

FIE4, index MUY int KA, I8 HATIE, arrayref Fl index [A/f I
BAEHR AR, index TEANRGIEMBIEA A Long RAEHR N BIHRAESL
b

BT R W arrayref A null, laload FE2 ¥ NullPointerException 5+
i
H4h, R index N arrayref IMCERNEL F FAVEHA, laload

¥ ArrayIndexOutOfBoundsException 7.
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land

BIE X long RMHAR AT A Hia 5.

¥k land

2 7| land = 127 (0x7f)

BERR >, valuel, value2 -
s, result

ik valuel Mlvalue2 #WAN long BB E P, 152 HATH, valuel Ml value?2
MERVEE T AR, XA AT S (Bitwis And) #1E33] long
KK result, HJh result HRAZIEAEL AR,
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%6 = Java RPIE S

lastore

B1E

Eitipay

MERAEER I > Long FEBUHU A7 N B B4l

lastore

lastore = 80 (0x50)

s, arrayref, index, value -

arrayref WAE— reference RMEH, BF M — N4 AHN Llong
FIEA, index AN int 288, 1 value 2N long KM, 54484 T )G,
arrayref.index flvalue [AIBf NEAEZRR AR, SR )5 value f7ifi 3] index
U -Gl vE e b L LN

WME arrayref 4 null, iastore 8B NullPointerException
S
Jioh, WER index AE arrayref PrARKHIEA EFFEHY, lastore 1R

AWM ArrayIndexOutOfBoundsException 54 o
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lcmp

Bk L 2 ™ Long FEIBYEHR KN

¥ lcmp

2y ) lcmp = 148 (0x94)

BERR >+, valuel, value2 -
s, result

ik valuel Mlvalue2 #WAN long RAE P, 152 HATH, valuel Ml value?2
MERAEE RS B AR, A int BUEAE ISR Witk valuel KT
value2, 48N 1; WHE valuel T value2, 4584 0; WH valuel
INF value2, @R —1, H)a el B s AN BIE L .
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lconst <1>
23 K Long FAUHE I A\ B HERAF Lok
5=V lconst <1>
gt lconst 0 = 9 (0x9)
lconst 1 = 10 (0xa)
b33 o
eeey, <l>
iR B int BRWHE<I> (0 8F 1) AR .
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ldc

Bk MABAT I 5 S R 4 N B E Bk

¥k ldc

index

23] ldc = 18 (0x12)

BERR -
ces, value

i index &2 —MNEM T byte BEHE, CAE 4R (§2.6) KBTI Eith
KRGMEH . index FRIIKEEIT I H EBITATIE A int B# float KM
PISATIN &, A DNRNM S5 H (8§5.4.3.1) BiE AR R LR

(§5.1)

W RIBAT I B IR — int 80 float RAFIEITH &, AEUE
XA TN N I EUE value ¥EuE R B HAES RS 2 .
AN, W RIZAT IR Rt AR — MR R AR AR (§5.1) [ String
K051, XA 5 T N reference RAIEHE value B A
BIEAERAR 2.
AN, WBIEATR RIS — N RS (§4.4.1), XNFS
SIHECHENT (§5.4.3.1) M, IBIXAIER Class XTIV )
reference RMHHE value FHEAN B EAELA 2T .

BN Y TERINF SRR B, ATfI{E § 5.4.3. 1 B h iR 10 S #onT Re b by

HE ldc FR4 HAEH RACFE RS v SRS (§82.3.2) Y float RMEHE,
AN (§4.4.4) W float KA H A0 M RS I AR S P H .
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ldc w

BiE MIBAT I S A R IO AN B Sk (TR D

¥k ldc w

indexbytel
indexbyte2

2y 3] ldc w = 19 (0x13)

BRSOk © o
e+, value

i T 54 indexbytel fl indexbyte2 HITME—AMEIZE (§2.6) iz
TR R R S IME, MR N (indexbytel << 8) | indexbyte2,
RGP R A PE AT I B BN 22— int B0 float RMMIBITHH
&, 2RSS (85.4.3.1) lEFH[/RFIME (§5.1),
W RIEAT I BRI AUE— int 30 float RMFNEATIN W &, WEUE
XA = FT N I EUE value BB A BIEAEERL 2 P .
FAh, WIS AT I B I e — MRERERF R AR (§5.1) [ String
KRG, IBIEAS S5 BT V) reference KRBEHE value KA
BIHEAEH . H .
FAb, WRIEATIE R AR — N RIN S H (§4.4.1), XN
SIHECOHENT (§5.4.3.1) I8, HIXAKM class X ZRPTRT N
reference BMHIE value ¥ AN BIHAEL AL 2 .

BN R TIENTIN B, ATALE §5.4.3.1 T HHEIR ) 70 A T e gl

HEE ldc w a5 ldc 841 T e T 3 5 s i # Eith xR 51 .
ldc w84 KRR BEFRS FEVF RS (8§ 2.3.2) 1 £loat RALEIE,
BUOAH M (§4.4.4) W float FBNH A BRI AR & i .
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ldc2_w

Bk MIZAT I R Long B double il NS (BRI D
K ldc2_w

indexbytel

indexbyte2
2y 3] ldc2 w = 20 (0x14)
BRI o

=+, value

i T 54 indexbytel fl indexbyte2 HITME—AMEIZE (§2.6) iz

AT IR SIME, M (indexbytel << 8) | indexbyte2,
ZE G TR M IS AT I, 2 & —A long B double KM HIBAT Y

W (§5.1)0 HUEIXANH RPN BRI B R AR 2

TR HAERRIIAR 1dc2_w RS, MMEEF byte KURTIN) 1dc2 82T
MIBAT I3 i HE I Long 31 double HdlifE NERAERE, .

1dc2_w 4 HBEMRAEFINORS BV Ak & (§2.3.2) 1) double KMEL
W, RUOMH B (§4.4.5) 1 double A% B0 MUK FETF 1T 4R &

L
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;{/l'l 6 'yy»": Java )[{T“‘J\ “ L‘J][] /l'\ {4‘\

ldiv

Bk long RAIE P Rk

5 1div

2 7| 1div = 109 (0x6d)

BERR >+, valuel, value2 -
s, result

ik valuel Mlvalue2 #WAN long RAE P, 152 HATH, valuel Ml value?2
MBEAER R B AR, FE XA EUEARR (valuel+value2), 45RH
H long RAUE result, HJa result #EAFBIHAEHAL S .
int RARPERTELE RER S M Zm AW, XEWRE n+d R g S7EHL
ldl X [qI<In| IR FRULA g RA3EEE. B4, Hini>1d/HHnfld
FgAHEIR, o BIFF S HIE. T4 nl>d]JFH o M d MR SHRI, g AT
S
A PR DUANIE & LR W R BREUE Tong RBP4 E S KT
1L BRECh—1. WI2HENESRAEGEL, BEGRMETHREAS., &
B RAETEH, HEKAANSH R HIS.

BT R WREBRECAZE, 1div IEKMH ArithmeticException 9.
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lload

BiE M JEIEBAS B R NEK — Long RAUH B EVEE U
¥ lload
index
2y ) iload = 22 (0x16)
BIESR .
e+, value
iR index & — MRS byte AV, v 5 index+1 AR E—A 2 HiHm
(§2.6) PRHARELKZRIIN, index YENRGIEN I JRHEAR LI H
long KM, 18k value. FRAHAT)E, value Ko BN BIEEAVEEARAL T
=R 1load ¥R LLY wide FRAWE ST 2 N A KER T
byte BHUENE IR 5KV ) Jaif A H L.
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lload <n>

Btk MRS AR BRI A Long AU{E BEEHk
5 lload <n>
gty lload 0 = 30 (0xle)

lload 1 = 31 (0x1f)

lload 2 = 32 (0x20)

lload 3 = 33 (0x21)
BIEHR TN
>+, value
#ik <n>5<n>+1 LFER A HTRDT (§2.6) PR RERMRIIN, <n>

YE R R G EALT AR AR B AN Llong R, 104 value. 82T A, value
A WNE I EE X (s A

EE 1load <n>FEAE KR &iH S M <> index ZH1 110ad 1

AAEMIVER 20, AR T 3 B <n> 1 B A 7R HR A PO s AN A i 2
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1lmul

BiE long ZAYEHE Teil:

¥k lmul

2y ) Imul = 105 (0x69)

ﬁéﬂfﬁﬁ >+, valuel, value2 -
s, result

ik valuel Mlvalue2 #WAN long RAE P, 152 HATH, valuel Ml value?2
MEAERR P A, AWM EEMTE (valuel Xvalue2), ZifJEA
BIBAEE AR
1 B 25 A FARA 7 bl (Low-Order Bites) AR, M i3kl 4h
WL AAEAEAE 64 AL, HEHR RN long. WAL T ERRE T, A4
KB 5 n B 5 FAE s B4 RIS .
JVERTREARAE B Y, (H2 1mul FRAMHUT IS RE A S AT S AT I R
o
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lneg
B1E long RAEHRIN SUS 5
#eak lneg
2y ) lneg = 117 (0x75)
BIERR -+, value —
-, result
Eiiipay value WA long KEHH, FHAPITI, value MNIRIEHR P ik, A

RN AT EARINGGS ., BHEA R —value PIEABHAESH .

X long R, WOUEHAER T 5EMEIRIeH . B Java BEAUBLAE
FH AR s 485 iy LA (L ) Vi R AN 58 X AR N s Long
I T 2 RHEL K IS BUBUR I A RABAR IR R E ARG o S TR BT IR ]
AEA A B Y, (HR AN AT 5

XTHTA long BBUE x K, —x 5T (~x) +1
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%6 W Java ERNIES

lookupswitch

B1E

X

b
=

(5

Eiiipy

AR SR A Bk o mh SERIBC N 1 20 SOFEAT B S

lookupswitch
<0-3 byte pad>
defaultbytel
defaultbyte2
defaultbyte3
defaultbyte4
npairsl
npairs2
npairs3
npairs4

match-offset pairs..

lookupswitch = 171 (Oxab)

-, key -

lookupswitch &L KIFL . BIR lookupswitch ZJGM 0 £ 3 M7
YE a5 A7, )5 defaultbytel £ defaultbyted ZRE T — M h
AP NERTTTETITS G — S8BT THELRul, RIERR
B HIAFE RS — R 32 AR S BEUE: WHRERABEE ik default, L
BCARFRM 4 npairs AN npairs AIILHCARR. HiP, npairs I{EN 4K
THEET 0, B AULRCARR AR TN mateh LA MRS 32
Pl i of fset. LR 32 ALAFT S EBUEAS LU R A i (bytel

<< 24) | (byte2 << 16) | (byte3 << 8) | bytei4.
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6 B Java EINIIELSE

TR

lookupswitch F34 G A VL HCARFR 20 LA ) match {E AR, 4 H
THPA#AT o

FOPATHS, int B key MERIEEU T AR, 58— match ML LA
AR BE AR A5 ZAMEER) matceh {8, ARHUEELLZAS match PrBcxT i hiks &
of fset VEN HARMAEREATEA o W RBATHCR BENT—> matceh {i, Ml
M default /o0 HARMUIEREAT B, . REFP A H bRl THR 4RS840 o
HARHIERE AT BEM npairs ZAVLECARAR A HY, WMATREM default A3 H,
By, AR HsAEDAER S Llookupswiteh MR ITEZ
Wo

M HACMEE Lookupswitch 82 LN T 4 AA5IA 5 L,
lookupswitch R4 A BEMI IR T M IT A BAEECER S 4 HEX 510,
FIT A UL EC AR AR LA 7 5 AP 2 N T BRI R 5 1E .
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lor

BIE long FEBYHE A /R Bz 5

¥k lor

2 A lor = 129 (0x81)

ﬁéﬂfﬁﬁ >, valuel, value2 -
s, result

iR valuel. value2 %4UN long RAEHE, FRAPATHS, EAIMNEAELRHH
B, FEEXNX 2 NMOHATIR7 B (Bitwise Inclusive OR) 18%, long
KRB LB result RN BIERVER T .
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lrem

BIE long KA R4
¥k lrem
2y ) lrem = 113 (0x71)
BERR >+, valuel, value2 -
s, result
ik valuel Mlvalue2 #WAN long RAE P, 152 HATH, valuel Ml value?2

WIS AR, ¥ valuel— (valuel<+value2) Xvalue2 4
ZiR, SRIGHLIS S R R E Sk

Trem $FAMIBH L R MIE (a+b) Xb + (a¥%b) =a AESMT, M1
REIRGE D02 BB Long RMLE N i KI5, I HLERECH — 1 IR0
CXIHERRBUE N 0)o Lrem BHARS AT I 2 IEME LR BOH TN R ECH
RS RO E RN R AR R IEBU RN . 534h, lrem IS 4h
R 2B ZE /N T R B R 0

BT RE WREEEH 0, lrem FEWKSPHE—/ ArithmeticException 7.
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¥ 6 i Java ERINIIEAEE

lreturn

BIE iRk, HIRMF—A Long B K

#K lreturn

ZE lreturn = 173 (0Oxad)

BES R v, value -
[empty]

#iR M EIR BE AR Llong K, value WAIE— Long KRB EHE .
R MR —ANEY (BB synchronized) 7712, HSAE 7 vk H S
HEAN B BN SRR 45 R BRI AS BB s i e RE AT T
monitorexit & —Hf. WIRPATHRE UPEA HE I HPE, H value
BT (§2.6) Wik, ARJE B E AR B SR, Y
HUFRMIEE £k b BT A Ho A B R 2 B 25 5t
BAPATIG, fRREas WSR2 ke,  JF HLAERE P4 IR [A] 2138 FH 2

BT R W R RM LS ILB A TR FATAE § 2. 11 .10 TEE RIS E M), S5

MRS AN T, AR YRR IR A R (Enter)
HEAN (Reentered) MINMER, M lreturn fig K2t
IllegalMonitorStateException 4. XJ&rfEBLN, Bdn—ANHD
IR T X TE RIS moni torexit $§4, (A& RS HINT 1
monitorenter 54

AN, MR ERALSEIS AT T § 2. 11 .10 TPRHUE ML BE L, H
ETVE R, AR — SN R ), 1return AW

IllegalMonitorStateException J#% o
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1shl

Bk long fHAARIE 5.
X 1shl
230 1shl = 121 (0x79)
(30 **+, valuel, value2 -
=+, result
ik valuel fllvalue2 #iZii A long KAEHE, Fe 2 PUTH, valuel Mlvalue2

MIBRAEE P A, K58 valuel ¥ s i, s & value2 fik 6 FLTRIRK]
B, WHEJEREHEIR AR A .

HE XANEEAE CRIME 2 L T 38 IO ) 25 8] F4E valuel bl 2 1 s IR07,
PEFE R BE 25 S B B BREIAE 0 21 63 208, A4 T4 HUTH & value2 5
0x3f f— 3 B 5 A
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lshr

BIE long FEABIZH

¥k lshr

2 7| lshr = 123 (0x7b)

BERR >+, valuel, value2 -
s, result

ik valuel Mlvalue2 #WAN long BB E P, 152 HATH, valuel Ml value?2
MERAVEEREF AR, REH valuel 88 s 7, s 4& value2 fik 6 L FTRRT
i, THEEHIE g R AR R e .

R ENEEMS RET [valuel+2°], XHM s & value2 5 0x3f HAHIE
HIRHgEg . X T valuel HIEMEIIE I, XAMEIEER T valuel BREA
2 W s RJ7. MREIMEEE SR B RREITE 0 2 63 ZI], A4 THRAPATIN 2
value2 5 ox1f f—iWH AR5 EAE

%5 346 yr / 3L 387 1L



Java NG

%6 = Java RPIE S

lstore

BIE B —A Long RIE R AT B Ja AR E R

¥k lstore

index

2 7| lstore = 55 (0x37)

?’H’Eﬁﬁ s, value -

iR index & — MRS byte BUEE, ‘B 5 index H[RIZFRR—A Y Erkkmi ( §
2.6) Ji AR RIME, MAEERIEHARIRTNT value WIE long R
B, XA DB RS AR, SRE IR E] index M index+1 Jr¥
(1) )y 328 B AL B o

HEE lstore FRA UL wide FRABLA MM, LASEIUAIA 2 4709 58 FE I C A5 5 3%
AR N RGN J AR R
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lstore <n>

Bk B> Long KAV IR A7 2 R AL F &
K lstore <n>
& lstore 0 = 63 (0x3f)

lstore 1 = 64 (0x40)

lstore 2 = 65 (0x41)

lstore 3 = 66 (0x42)
BESHR >+, value -
#ik <n>5<n>+1 FFEFRR—AYHIHEN (§2.6) R RRIRIME, e

VEBRARTIY value WL long RBIEE, XA EoRs s 1 £k i Ak,
IRJE DRAF Bl <n> Ke<n>+1 Frig A KR A R A B .

EE Istore <n>IRAKA MR FIHLH S MM <>/ index 24 1store

GATERIVE A —5 AU T B E S <n> 2B S EH A T IS AN T
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;{/l'l 6 'yy»": Java )[{T“‘J\ “ L‘J][] /l'\ {4‘\

1lsub
BiE long A AH ek
#eak 1lsub
230 lsub = 101 (0x65)
(30 >+, valuel, value2 -
=+, result
ik valuel Mlvalue2 #WAN long RAE P, 152 HATH, valuel Ml value?2

MERAER A AR, B XA EEAIK (result = valuel’— value2’),
iR long KA result, o result HIEAFIHRAELSH T .

T long RBHIMRIEKYL, a—b 5 at+ (—b) MEHKIZEL 3N, 0
LR Long (HH 2 TANZAS Long (HBEATH S .

B R AL Sl (Low-Order Bites) MIMiF. M —HEHI4h
M XA AE 64 Aoy, HEWESEAN long. WIAKRAE T ERE L, A4S
RRES Al e FAE A a AR IR 5 M

R RERAE ERGE H, HO2 1sub 82 IPATRERE P AN P AT AT IS AT I 5

pars

Mo
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lushr

BiE long HHZH A Iz
#eak lushr
230 lushr = 125 (0x7d)
(30 **+, valuel, value2 -
=+, result
ik valuel fllvalue2 #iZii A long KAEHE, Fe 2 PUTH, valuel Mlvalue2

MERAEEAR P A, RJSR valuel £ s i, s & value2 fik 6 7RI
B, WHEJEREHEIR AR A .

TR Bk valuel &£ IEEUF H s Hvalue2 5 0x3£ R EEBHEME R, I Lushr
ROMEHERY valuel >> s MEERE—BUN: K valuel RHHL M
lushr #§4MIEHERGRENX (valuel >> s) + (2L << ~s5) —H

M 2L << ~s) BAEHTHUHMT SN S . ALF8 I EE B 92br B4k B

1E 0 2 63 2],
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lxor

Bk long Ffl Fekiz &

¥k lxor

2y ) lxor = 131 (0x83)

BERR >+, valuel, value2 -
s, result

ik valuel Mlvalue2 #WAN long RAE P, 152 HATH, valuel Ml value?2
MERVEBRR T AR, REH valuel F value2 ST Baia 5L, JHEIaH
g5 PR AR
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monitorenter

BiE HEAN—MHE K monitor

B monitorenter

23] monitorenter = 194 (0xc2)

BIESR ***, objectref -

£ objectref WA reference HRH .

AT B HBE — A monitor HZ KBk M HACY—A monitor #iFFAE, &
KA FHUE IR . ZFEHIT ) monitorenter A, #4343k
objectref FIXIN M monitor MBTHKL, HA:

WR objectref M monitor MFEATHEARN 0, LA LADIHEAN
monitor, LABCKTHEIRMEIE N 1. SiTLAEmiE monitor MFTH

W YT R O A2 objectref M monitor MIPTAR, & LIEANIX
N monitor, WA FHIEANTHEE MM 1.

R ILABLERE O A objectref M monitor MIFTARL, T YHTZEFEN 1
BHZE, HF monitor MBEATHEAMEAL S 0 I, FH XK monitor Y
AR

BT R M objectref N null I, monitorenter 54Kl H

NullPointerException 547

TE —/monitorenter 84— AN Z A monitorexit 84S LI
Java W5 1 synchronized R EAJETE X (§3.14), H

monitorenter Mlmonitorexit 8 ANEHI KL synchronized JVEH)
T, JE BT SE AT LS BLRE o 25— synchronized JiikkiMA
M, ABEAS NI monitor, 7R FIR, HZJEH monitor, X4t
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6 B Java EINIIELSE

EER Tava REMLZET FIAIR 1354 o CAb B .

MNEEER monitor ZIAKRIECK R AR ZAELIIT 0, ZEARCHEHIA
VST 2 4k, HAT R EA 2. monitor BITT LASZHL N 154 % — (A 73 i
R, AR ) AR A R i SRIBON B T AT AU A A 1, AR AT A A
FEATO ST R E BRI

7t Java W E B, R MMEER T 04 monitor KEAMRHEAELLSE,
IS %FF (Object.wait) FIMeEE (Object.notifyAll
Object.notify). XEEEAEMELE TJava AN IELMLAAMED Java. lang

2, AR Java BIALHITR AR W50
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monitorexit

B1E BH—MXSM monitor

B monitorexit

2 A monitorexit = 195 (0xc3)

ﬁ{?ﬁ& ) Objectref —

ik objectref WA reference FRAH A
PAT monitorexit R ML LIZE objectref XN monitor T
E

A HATH, ZEFEH moni tor MUHEATHEAAE I 1, W 1 5 EEREN o,
LR H monitor, AFZEXA monitor MHHAEH « HARPIX A monitor
BHZE (1) 265 v] DA 22K 2238 UX S monitor MIFTARL.

BTN RE Y objectref  null B, monitorexit {2 K
NullPointerException 5% .

T4, WRIAT monitorexit MEMFAIEAIXA monitor MHTAAL,
M monitorexit FEFMHE I1legalMonitorStateException. 7o
AN, W gava EIINLPIT monitorexit B AME M T §2.11.10 2H
TAHN, I monitorexit fRARHH
IllegalMonitorStateException. .

R —/ monitorenter FA W HESH —ANEHZEL N monitorexit fEA NS LI
Java i 5 " synchronized D iEAJEE X (§3.14). H
monitorenter Mlmonitorexit 8 ANEHI KL synchronized JVEH)
S, RVE RN SE AT ASE R AL o S
Java MEFUHLXTE synchronized /Ml synchronized [P EAJHL I
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RS A AN R AL B D5 5K

7f synchronized JjiEIEHR 52, monitor ik Java BAMLHKIR[EHE4
BiH. 7 synchronized JAARIER 5EMI, monitor il Java REAUHLAY
athrow 4 1B H .

HH AW synchronized FRBERHIEL, Kb TJava BT EHL
i C§3.14) KRR T ZHI7E synchronized [RIDEAJHIF LRI HEA K

monitors.
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multianewarray
Bk B —ANHN N 2 YEHA
B3 multianewarray

indexbytel

indexbyte?2

dimensions
ZE multianewarray = 197 (0xc5)
BIESE >, countl, [count2, ..] —

***, arrayref

R dimensions BAEEUE N IFTS byte RMHHE, EMBHKTEEET 1, A

ROVEEA AR AN, BRI dimensions MUHE,
BN MEAREEAYEE TP QR TR AR . XU AR int
FAHH . countl HIREE —MYEREMKIE, count2 FlikHE “ANUERERIICHE,
UL

FRAPATIHE, Iy count HURE BT iR, BT 5% indexbytel H
indexbyte2 M THE—AMHIE (§2.6) MIBITHFREIBMWRTIME, M
Hh (indexbytel << 8) | indexbyte2, ZZEGIFTIEAKIa1T I &
MBI e — AR, 3 BB BB 5 5 1, XA, #5111 s Hd 28
RN 2 U RN ( §5.4.3.1) . FRAHATER S M2 — DA
/NF dimensions %41,

—NHTN 2 ARG S A o HETh, WSRAT AT AN count fHR 0, L
AL ICYESE o B S — UER TR AN IR N B ) AL, e R R
WRILEHE . B Jm — AN ERE 7T 50K 2l i o B s 2R B W a6
(§2.3, §2.4). HFH-MUEIZEAN reference KMEYE arrayref

AN
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6 B Java EINIIELSE

HEN RN

IR O HE BT ST B, ATMAE §5.4.3. 1 E AN RN
AT REREI H
TN, IR BR UG R B e Z 2R, multianewarray 2%

S T1legalAccessError 7 o

AN, R dimensions {H/NT 0 )ifi, multianewarray fa K<l —

/N NegativeArraySizeException 5% .

KB R, ] newarray BU# anewarray &4 G2 &AL
FEISAT I 5 i A A 5 TR B 2 A0 o 1 ] g LB AR B dimensions ATAR
KNG T ., EXFEM T, multianewarray f54 K44 14—

ANERL .
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6 B Java EINIIELSE

new

BIE B %

#K new

indexbytel
indexbyte?2

2 1| new = 187 (0xbb)

BRSOk © o
**, objectref

i T 5% indexbytel fl indexbyte2 HITME—ANMEIZE (§2.6) iz
TR RS ME, W (indexbytel << 8) | indexbyte2,
RS TR IR AT I B DN e — AN R e O IR 5 51, XA R
RN M2 O ENT (85.4.3.1) FF HEZaMT &5 oA A BARI A,
— AN LU AT WS s AR Ge HETh, I HUE T R Se ) A R o ik
ATHILEA AR 2RI WIAEME (8 2.3, §2.4)., —MRIRIZNF % L4 1)
reference RMEPE objectref ¥ IENRIFAEEAL+ .
X F—AN ORI RN E S R ( § 5.5) ISR, FEXI BT HIMh .

BN ER. O AN S BT B, A7E§5.4.3.1 FEITHHRM T
AT BERL I H
AN, RAESE. B OB B AT 5 H S A iR D — AN D B 52K,
new JE2 I InstantiationError o

BATH % TN, R new FRAMILR T RIIWIE, new FRA T REII AT REAE (Java if
SHNEY §15.9.4 PATHERK R

HEE new FEAHAT G HBEA FEN AKX G SLB G a3 fe, A SE I anie Ty
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WA TR E G, LA S e e tl.
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newarray

Btk A — A
5=V newarray
atype
2y ) newarray = 188 (0xbc)
BAERR -+, count —
-, arrayref
#id count 4 int FEBREAE, FRLIATI ER IR E R P AR, ERER T
(RlFeE PNOE- e
atype N EAIEHARICRIRE, BRANUTEZ
HHRR atype
T BOOLEAN 4
T CHAR 5
T FLOAT 6
T DOUBLE 7
T BYTE 8
T SHORT 9
T INT 10
T LONG 11
—/NLh atype MR, Bl count {HAK ML <4 2 BUrE Ge HE,
HH—MRIZEAN) reference KUEHE arrayref IBASIRAEH LT
XASE B P TR S BE N R P)ERME (§2.3, §2.4).
BTN R W count /M 0 [0, newarray HEAMSMH—4
NegativeArraySizeException F£H .
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7t Oracle S Java RN, F/KHKEM (atype AN T BOOLEAN) &
PL 8 (ifififE, -4 H baload Ml bastore & H/F, XELF5 4 n] IHEE byte
KM . HoAth Java BEFIFLATHER H EH boolean B SZI 2, 1H

WARIE baload Fl bastore FEAMKARA H T B4 boolean A4,
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nop
B1E A s HAM
K nop
gt nop = 0 (0x0)
BIERR A
ik A FAGHAM
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pop
B1E K Ve RO M He T T 35 HE AR
K pop
23 ] pop = 87 (0x57)
BIERR -, value —
Hid eV E B AR THT 3 AR
pop FEA HAEHRERME (§2.11.1) i X K—ia A,
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pop2
BiE B E BRI AR T — N B /S TG 35 H AR
¥ pop2
gt pop2 = 88 (0x58)
BIESR G5 1
*>-, value?2, valuel —
XIHE valuel Ml value2 #WAZiA (§2.11.1) PE XK HEiafik
A,
ghif 2
ey, value —
XIHE value D24 (§2.11.1) @ XK ia KRR,
iR FEAEERR AR T — AN B AN TE 2R AR
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putfield
Bk WERZ B
#K putfield
indexbytel
indexbyte2
2 A putfield = 181 (0xb5)
BIESHR ***, objectref, value -
i T 5% indexbytel fl indexbyte2 HITME—ANMEIZE (§2.6) iz

AT R RS M, #WE Tk (indexbytel << 8) | indexbyte2,
R ITHR W HISAT IR Iy 22— B (§5.1) MRS5S, ed
T TBIAHARIRST, DRAEZ BB S 5. objectref fiT
IR SRR B SR, WA 7Bt protected I (§4.6), JF
HIXANFBOZ MR, IF HIXANF B A 1 A — AN s AT i
(§5.3) EL, I objectref HTHk X GRS AL 2 iy HE el
EEIESIRESR
AR TS5 & Syt (§5.4.3.2), #iputfield fRA171H
FIFBP Y value (HMEB A F B RIRFFAHILIC (§4.3.2), WRF
Bl FF 2K & boolean. byte. char. short B# int, 4 value
AN int A, RFBAIRFF IR float. long Bi# double,
value [RIZEBLAZAN A float. long Bi# double. WIS BRI
& reference KA, M value MAUA— NS5 ZILHE (JLs §5.2) [H)
AL, WRFZBME AW final 1, FRHUUA 4 S mr 2R M LB AT vk
(<init>) PREMHIEN final FBA R EGER.

B2 PITH, value Ml objectref MEEEEAL T HIAR, objectref WK
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RN

BT R

reference KRHH, value ¥R (§2.8.3) g SR 4L 6 Ky

value’, objectref M¥aw T BIMEW MK E N value’ o

P BRT S o TRl R eh, ARfI7E § 5.4.3. 2 PR i i # ] R 2
B

A, RO B — RS (static) T, getfield FRAHS
P —/ IncompatibleClassChangeError St .

TIA R BRI £inal, I A AL 2 TSR LB WA T i (<init>)
PIRE MATRE final FRAZEGIER, PR 290

IllegalAccessError 7.

AN, W objectref A null, putfield fE4¥HH—4

NullPointerException.#H .
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putstatic

B1E WEN ST B

B3 putstatic
indexbytel
indexbyte2

g putstatic = 179 (0xb3)

ﬁ%ﬁfﬁﬁ ety value -

iR

5% indexbytel Ml indexbyte2 M FME— Y4112k (§2.6) iz
AT R
RS RI) ASAT I R RN 2 B (§5. 1) KIFFS S, e
T FBRINAIRARRSE, LA ST B R B A S5 . EANF B
IR S5 T2 O (§5.4.3.2).

TE7 BOW BRI AT 2 5 G R BT A A 2Rl 2 VR IRt € § 550,
TRHE AT IR 22 i HA BRI

Wputstatic A TEE TP value (M 20 5 5 BRI AT

RS ME, WA (indexbytel << 8) | indexbyte2,

Bie (84.3.2). WMRFEIIRFFIHKAE boolean, byte. char. short
B int, WA value WUN int K. WURTFBAAFTRAZ float,
long 8{# double, i value FIZRALNIIAHN A float.long B{# double.
WRF BRI E reference K1, B value MU —AN Al 5 2 UL
(JLS §5.2) MM, WIRFEME YA final 1, MHUUA7EZSHTZEM
TR T (<clinit>) TREMATHRMN final FBALEEMN,
EOPATIY, value WERFERE Hidk, HHE (§2.8.3) e UMHAHAN
4l value’, RIIRE FBINERPREN value’ .
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BRI R TEF BN S o b i e b, ARATAE § 5.4 3. 2 i (¥ 8 # T e o
Wl o

SAh, RN FBOE AN ERA (not static) B, putstatic
B4 K2 — A IncompatibleClassChangeError St

JiAh, MARFBGEHIY £inal, ST TSR SEGI R R Ak T
(<clinit>) HHESHRN final FEARASVEN, HUPESH

IllegalAccessError 5.

BATH R 74h, WK putstatic FRAMUK T HT R SREE: DRI, 8
putstatic AT REPIIEAE § 5. 5 IR B AR 3

TR putstatic 5 TR WAL A BEHIR BB O 7 BUifE, A7 B
HEAER DAL I AT AR LR — X (§5.5, JLS §9.3.1),
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ret

BiE 04 F B (A

#K ret

index

2 A ret = 169 (0xa9)

BIESR AR

Eiipa index &~ 0 2 255 Z MWLM 5E, eRE D Yurtkmi (§2.6) 11
JRi AR R R G, EZ R EN A — returnAddress KR AR
&, RAPITE, R E R R gava BIINLE pC FAEasT, &
TP MESUG IR B RS2 HIT

EE ret AWK YE jsr. Jsr_w KSR Java B H M finally ilH
P (ZIs3. 134 finally iR IEEE, jsr w4 % address
BIEAERR, ret 8 MR ERPIEHUE, XPAGFR FIEAE & M=k
.
ret FEAANY return 8RN —K, return ETERAR[FME N LR A
I
ret 84 LLY wide FRAWCAMEA, CASEHUEA] 2 4795 95 B A5 3501k
HRGIKVT ] R AR R
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Ireturn

B1E

Eitipay

JEIR [AMEL ) 7 iR IR H]

Return

return = 177 (0xbl)

e —>

[empty]

TR B 20 B R voide WMRTE R —ANERE (R
synchronized) Jji%, HSAETT 0 F IS BE N 5 BN BR8P RAE I 224 0 1A S
WEBGRH, BT ERBEPAT T monitorexit #R4—H. WIRPUTIIRE Y
BT AR R R, A5 2 AT AR Bk b AT JLAR A S 57
f5i

TRPATIE, MRS SRR iOakr,  JF HACRE P RS [l 21090 H

WR BRI IBA TR IATLE § 2. 11 .10 RUE ML A aE N, S5
MFTIIVER AN RRE T, AR AR TR IR AT R AT (Enter)
HHEAN (Reentered) MMMER, B return a2
IllegalMonitorStateException 5. X & nAEHILN, Zan—AFD
TR T XA A S ) moni torexit $74, HIE AR A HINT 1)
monitorenter f§4 .

Ak, R BRI AT T § 2,11 .10 PRUE RS AL BE B, (H
IR, e S SRS S, return - il

IllegalMonitorStateException 5F %
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saload

Bk M INEE—A short ZRAHHE 2 E S
5 saload
gty saload = 53 (0x35)
(30 -+, arrayref, index -
-+, value
iR arrayref WIUE— reference KMMEHE, EIRM—DLUFEEY int

B, index WM int KM, $85PUTH, arrayref Fl index [A/I M
PR AR, index YEARGIEMBIEA T short RAUE LM EN T e
(zero-Extended) A— int FEMEHIE value, RIGFHR value EAZF

(B

BATI 8 W arrayref A null, saload FE& Kl NullPointerException 5+
w
Fioh, R index ANE arrayref FHRERINEA N AEHIF, saload #R

¥ ArrayIndexOutOfBoundsException 55 o
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sastore

B1E

Eitipay

MERAEER I — > short RAHHAE N 54

sastore

sastore = 86 (0x56)

s, arrayref, index, value -

arrayref WUE—A reference RMIEH:, ©igm—NHFRTS

short FIE4, index Ml value #RAZINN int KA 52 HAT G, arrayref.
index fl value [A]if MERAEHURR AR, value B#i4h short KA, 4R
JEAE 3] index fE ARG EM BIEA TR .

WME arrayref 4 null, sastore 5B NullPointerException
S
Jioh, WER index AE arrayref PrARKHIEA EFFEHY, sastore R

AWM ArrayIndexOutOfBoundsException 54 o
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sipush
B1E B short RAIHHE A
¥ sipush
bytel
byte2
gty sipush = 17 (0x11)
B T
e+, value
iR 58 bytel M byte2 i (bytel << 8) | byte2 i i—
short RMEAY, AJEMEMEERT ST A int REME value, KRG
i value A RIS .
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swap
B1E AR AEHIORE T (1) P AL
¥ swap
gt swap = 95 (0x5f)
BIESR s, value2, valuel -
>, valuel, value2
iR AT PR EOR T ) P AL
swap fE2 HATE valuel Ml value2 #id (§2.11.1) HE LIHE—W
BRI A R
Java RN RS HEAZ Heag AR Bk b AN 73 2R —EE 4R 2 .
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tableswitch

B1E

X

&t

BIF R

ik

R 2R 5 AR 2 S HRBC R (K 70 SO HEAT Bk

tableswitch
<0-3 byte pad>
defaultbytel
defaultbyte2
defaultbyte3
defaultbyte4
lowbytel
lowbyte2
lowbyte3
lowbyte4
highbytel
highbyte2
highbyte3
highbyte4

jump offsets..

tableswitch = 170 (0xaa)

**, index -

tableswitch ft 4B KA. B tableswitch ZJAH 0 & 3 NE1ME
JS TS, MG defaultbytel & defaultbyted SCE T AN 4
ATFAARI . WA ETTIETTR CR— S8R ER RS THERhl, RVEERRE
AHBFN S R 32 MR T REEUE: WAL default, mify
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6 B Java EINIIELSE

TR

fH high ARARAIME low. fEMLZ )G, /& high—low+1 MHAFS 32 fifkfe
iH offset, HHER low NFESET highe X high—low+1 4 32 fifi
R BB R — ik Z B £ (0-Based Jump Table), Firfy Lk 32
R SHAHRLL (bytel << 24) | (byte2 << 16) | (byte3 << 8) |
byted 77 X o

FOPATIS, int B index MERAEHER AL, 2R index H Low fH/hak
I high MK, W2 default 1Eh BbsbEEATE . &0, {EBkE:
FPE index-Llow NMHUNMERAE A HAr b BEATBES:, R A H brdbhl IFah
ZREEINAT o

H br st ik B ol e MBbAL R UL RC AR AR PG, BT REM default G, {HEL
WMl fe & B ARk 20 fE L7 tableswiteh FRAIIAA TIEZ A .

M HACH S tableswiteh #EAMITENIEAL T 4 F5A 5 |,
lookupswitch 544 REMI R E I IT A R EHOT 4 B TR,
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wide

B1E

1

K 2

(5

Eizipay

PR AR AR RS

wide
<opcode>
indexbytel
indexbyte2

*<opcode>} iload, fload, aload, 1load, dload, istore, fstore,

astore, lstore, dstore AKX ret 8452 —Hi.

wide

iinc
indexbytel
indexbyte2
constbytel

constbyte2

wide = 196 (0xc4)

L R4 2

wide R TH REHALIR A HIAT A, BORTHAFY RIIES, AWM
P MR U e 4 4 iload, fload, aload, lload,
dload, istore, fstore, astore, lstore, dstore LK ret 42
—IEH, B RIE OGRS 1ine INEA .

TRMFIEN, wide $74 5 TIHAREREES B SR HI#RAEN, Z A2 T
755 byte MHMY indexbytel Ml indexbyte2, Ef1ilid (indexbytel <<

8) | indexbyte2 MBI ZHATEDT (§2.6) HJRMARRERLN
16 MRS RG]. BiJa, wide HIXANBOR VR R 5 HER Hfsipld™ i
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¥ 6 i Java ERINIIEAEE

IR GISH, WA EIR4 4 11oad, dload, 1store LLJ¢ dstore
154, B index M index+1 #LLIUN EVEM R EARRR T ME. T wide
A I AR, /4 indexbytel Ml indexbyte2 JaHIEH AT
T byte ME{H constbytel Al constbyte2, BT L. (constbytel <<
8) | constbyte2 KB B—NEFTSH 16 A7 .

B wide FRAYRMALARS, 170 B R TR A G SCEAATMIX 5, AL
R ZHWEH TIC .. X T wide FELHE —MIEX, WEA T H KR
pUIR(EAEE B

HARFAIFT wide F544 T HAFR S S2br L AERI wide FRABHTX
SEIR S IR R AN EASX SR AR 3o KT diinc $82 KU,
BB T P ERIER. # wide TRAY AR S AN B wide

FA AT, BIARBEA R ATBRE - 1K H b 2 X LR BEAE wde 82 25N

REIEEER
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PR RIS A

=R

£ 75 HIEEIEH

AT PR AL T — R DUARAETS BN R 51K Java BINLIE SR MU R, S8 T T IR
AR (S 6.2) BFEA DL AR M.

FHE Bhe ¥ =0

0x00 nop - AHFA

0x01 aconst null ¥ null #HEIX BRI,

0x02 iconst ml K oint BY-1 HERE R HRTI,

0x03 iconst 0 ¥ int AY 0 HEE B FR T

0x04 iconst 1 ¥ int B 1 HERE AR,

0x05 iconst 2 F int Y 2 HEIE B ARTI.

0x06 iconst 3 ¥ int B 3 HEX AT

0x07 iconst 4 ¥ int BY 4 HEE AT,

0x08 iconst 5 ¥ int Y 5 HEX AT

0x09 lconst 0 ¥ long B 0 #EE AT,

0x0a lconst 1 ¥ long M 1 HEEZRARTI,

0x0b fconst 0 ¥ float Y 0 HEIE AR

0x0c fconst 1 ¥ float B 1 HERERARTI.

0x0d fconst 2 ¥ float MY 2 #HEIE AR

Ox0e dconst 0 ¥ double A 0 H#EIX RARTN.

0x0f dconst 1 ¥ double B 1 #EIX AR,

0x10 bipush B R (-128~127) #EIXEHTN.

0x11 sipush B AN R (-32768~32767) #EXFEALTH.

0x12 ldc ¥ int, float Bl String BYH & (EHMF &b % BT

0x13 ldc w # int, float BY String BH SE(EMN G S0P HEX AT (5
EL1DR

L R

HIERE SO AL, RN TIOR3 A AR,
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0x14 1dc2 w # long Bl double RHHAE N B P HEIL BT (BRI,
0x15 iload AR M int BURHRAR EEX R AR T
0x16 1load HHEE M Long BYJ5)HRAR B HEX R AT
0x17 fload KR EM £loat BUJRHIAS EHEL BRI,
0x18 dload KR E K double A5 HEAL FAEIL AR
0x19 aload HaFi 0 105 | 220 Joy i A Ak R AR 0
Oxla iload 0 Ko —A int B R EAR B HEIL R AT,
0x1b iload 1 B A int BJRIRAR EHEE AR T
0xlc iload 2 KA =AY int BUREAR EHEIL BT,
0x1d iload_3 KB int B )RR B S AR T
Oxle 1load 0 B Long BURFIAS EHEL AR
0x1f lload 1 Y5 A Long MR- SAEHE AR T
0x20 lload 2 B A Long BURFIAS EHERL AR
0x21 1load 3 KA VUA Long Y5 #IAR AR 2 AR T
0x22 fload 0 Ko —A £loat AL REIAR I BTN,
0x23 fload 1 KA float BRI RHEIL RARTN,
0x24 fload 2 K =A float BRI BRI
0x25 fload 3 BV float BRI EHEE R AT,
0x26 dload 0 55— double YR FIAR SR AT
0x27 dload 1 5 A double Y JRHAR EARIE AR T
0x28 dload 2 5 =A™ double BYJRFIAR S AR T
0x29 dload_ 3 ¥ H DU double BYJmFHAR S AR T
0x2a aload_0 KB A5 IR )R AR F 4k AR T
0x2b aload_1 W55 AT 2R B J5) AR B A R AR T
0x2c aload_2 K58 = A5 HI A )R AR F 4k R AR T
0x2d aload 3 Fa S VY AN 5 | FH 1Y )= A s R AR 00
0x2e iaload ¥ int BB TR E R T HEHEIEL BT
0x2f laload ¥ long BYEAIHR & R 5| I(HHEL B HR T
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st
CE]

/

PR RIS A

=R

0x30 faload ¥ float AR E RTIHME IR AT
0x31 daload ¥ double MEA IR E R TIHIMEHEL BTN
0x32 aaload He 5| AR R 5 | A HEI AT
0x33 baload ¥ boolean B byte B s & R 51 MMEHEL AR
0x34 caload ¥ char YA R E R 5 ROME AL AT
0x35 saload ¥ short MEHFEER T FEHEIL RHTI.
0x36 istore AT int TYEEAF AT € JR B AS .

0x37 lstore F AT Long BUBUEAF IR E R R .
0x38 fstore Rtk £loat BBUEANIRE R E .
0x39 dstore FHTH double MBUEAENTEE IR &
0x3a | astore RIS | B BB A N R SR AR &

0x3b istore 0 K ARTH int BUBEAF N EE — AR iR AR &
0x3c istore 1 BT int BBUEAANEE AR .
0x3d istore 2 KT int BUEEAENE =AY R AL & .
0x3e istore_3 AT int BB AR NS JRAAR &
0x3f lstore 0 BARTI Long HEEANE — AN R,
0x40 lstore 1 BARTI Long REUEANE AR &,
0x41 lstore 2 FARTN Long BHUEAANE =AN R HE
0x42 lstore 3 BAE T Long REME AN B VU R AR &
0x43 fstore 0 ATl £loat BUEEAFNEE — AN REAR R .
0x44 fstore 1 KT £loat BHUAAANE — AR .
0x45 fstore 2 KT £loat BUEEAFNE =R iR & .
0x46 fstore 3 HARTN £loat AUEEAF N ZE DA Jm AR & .
0x47 dstore 0 AT double MEUAAANEE — MR .
0x48 dstore 1 BT double BBUEAENE — AR R,
0x49 dstore 2 KT double BYEEAFNEE =AM mHk AR R
Ox4a dstore 3 AT double BUA AR N DY R FAL &
0x4b | astore_ 0 KA TS | BB AN — D R A &
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B PR BT

Ox4c | astore 1 KI5 | ABUE AN — AR A &

0x4d astore_2 F BT 5 | FH B BB AR N B = A R AT &

Ox4e astore_3 HEARTOS | R BUEAE A S VYA R A R

Ox4f iastore kil int BOEEAE IR E AR E R IIAE

0x50 lastore kTl Long BUEMEAF AR E A RIRE R T E

0x51 fastore AR £1loat BBUEA NF s B T RIIME .

0x52 dastore AT double BYEE A NTR T HAMIRERTIPIE .

0x53 aastore RIS R BUEAE AT e B e RO I E .

0x54 bastore itk Il boolean B byte BEEAF A TR E B KITRE RTIALE

0x55 castore AR char BUBEAF N E BT E R T IALE

0x56 sastore KAkl short BUBUEAE AT B T e R IMLE .

0x57 pop K T E S (BUAARER long BU double KA,

0x58 pop?2 BARTR ) — (long BY double KA BRMMEfE AL (H
B

0x59 | dup SRR T K S M IR AR T

Ox5a | dup_x1 SRR TR R AN R BB AR T

0x5b | dup_x2 ST IR =AY (EHA R HMER AR

0x5¢c | dup2 EHHET 4 (long B double JMH)) BIHA (B Hfiif
e S HME RN AR T o

0x5d | dup2 x1 dup_x1 fEAMIRARERRA .

0x5e dup2 x2 dup_x2 R4 MIBAERRUA .

0x5f swap Fe A B T R P AN B HL e (BUEANBE R 1ong BX double HKAY
DN

0x60 iadd AR THA 1nt BUBUE AN IR 45 R AR T

0x61 ladd R T Long BB AN IR 45 R s A AR T

0x62 fadd AR THA £loat BYEUEAR N4 45 B BT

0x63 dadd KA TP double RUEEARMIAE 45 RENFR T .

0x64 isub KA T int BYEUEARIROIFRE 25 5 AR T
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0x65 1sub KA TP Long R ARIIT 45 45 R S AR T

0x66 fsub K ARTIH £loat BUBUAAHIIEHE 45 R KT

0x67 dsub AT double BYHUEAHIIFRE 45 T AR T

0x68 imul AR THA int BUBUEAH I FHE 45 RN ARTI . .

0x69 Imul KRR T Long B HUH AR eI FHs 45 T AN ARTH

0x6a fmul AT £1loat BIBUEAHIFTTH 45 R I NARTI

0x6b | dmul AR TH double BUHUH AR T4 45 R AR TR

0x6c idiv FERRTIM int BYECEAHBR IR 45 S A AR T

0x6d 1div K ARTHH Long TYEE AR KR IR 45 SR I BT

0x6e fdiv AP £loat BUEMEAMERIFHS SR AR

0x6f | ddiv AR TiP double RUEEAHBR A 45 R EEAFR T .

0x70 irem FEARTIN int BUHUE A BORBSE SR S5 R AR T

0x71 lrem AP Long BYEE A IBUBLIZ S F-48 45 R AR I

0x72 frem AR THA £1loat R MEIUBLIS ST 45 R AR I

0x73 drem PRI double BB A BUBIE FIRE 45 R AR T
0x74 ineg b T int BB SUOTAE 4 R B AT

0x75 lneg AT Long BUEE I ST A 85 R B AR T

0x76 fneg HEARTN £1loat BIBUEI IR &5 R AFRTI

0x77 dneg ek Tl double BUBE I A K 45 R AT

0x78 ishl F int BUHUH A AL 40 2 AL BOFR 45 R I AT

0x79 1shl ¥ Long B /R AL Fi 58 ML BOT IS S5 R EE AR

0x7a ishr ¥ int EUE A CERTS) BALH 2 M EOR G R AT
0x7b 1shr ¥ long WEMEA (AFFS) BAIIREMBOTR S RSN
0x7c iushr ¥ int EUEA CBRFS) B e M B0 S R AT
0x7d | lushr ¥ long MEEA CLRTS) BALIREMEOIFR &5 RIEAFRT.
0x7e iand R TA int BBUEAE “Hr S ” FRE SR AR

0x7f land PARTIN long BUEUEAE “4%fr 57 IR 4h R IE AR TI
0x80 ior FARTP int BUEUEAE “Hehrml” IR 45 RIEAHI.
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PR RIS A

0x81 lor AP Long ZUEUELE “Hehrml” IR 45 RIEAHRTI.

0x82 ixor PR TIA int BEBUEAE “Hr el JERE &5 RIS AT

0x83 1xor KA TN Long BUBUHAE “HAL57El” JFR S5 RIE AT

0x84 iinc 4R e int BRI IR E 1.

0x85 i21 eI int BUEE R AL Long BUBUE K 45 B AR T

0x86 | i2f KRR T int BUBUESR IR £1oat BIEUE IR 45 R AHR T

0x87 i2d KAkl int BYBERBIEHY double BYEME IR 45 R AR
T,

0x88 121 FEHRTH Long BUEE SR A4 B int BUBUE IR 45 R NAR T

0x89 | 12f k% long BUBUEBRHIF B £float BIEUH IR LG RIEANFR
Tt

0x8a 12d BAR TN Long FEESREI Ll double TUHE HWs &5 IR A
Tt

0x8b £2i kT £1oat BIBUH AR 1nt BUEUE IR 45 R IEAHR T

0x8c | f21 KAk T £loat MIBUEIREIF M long BEUH IR 4 R A H
Ti

0x8d | f2d KA T £ Loat BUBUEBRHIH R double BUAUH I 45 I N HR
Ti

Ox8e | d2i AT double BAEEBRHIFHMN int BIEUE IR RN
Tt

0x8f | d21 T double BUEUH MBI FEHN Long ZUHUE IF R &5 R AR
Tt

0x90 | d2f PRI double BAE{E BRI HH Y £1oat BUBUH IR &R A HR
Tt

0x91 i2b FERRTI int BUEUE SRR by te BUBUE IR 45 RN

0x92 i2c FAR T int BUBEBR IR char B FRH 45 T AR T

0x93 i2s KRR int BUEESRHI R short BRI IR 45 AR T

0x94 lcmp P T Long BEMUE KD, JFREER (1, 0, -1) IRARRIN.
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0x95 fempl FEBARTIUN £loat RIBMERD, FFREIR (1, 0, -1) AL
T {EAph—AEER “NaN” B, -1 AR

0x96 fempg PEEHR T £loat BUEUE AN, FPREER (1, 0, -1) JEARK
T HJIEAh— A “NaN” B, B 1 EAERT

0x97 dempl FLE AT double ZUBE R/, JRIEER (1, 0, -1) JEARK
T IR —AEEN “Nan” B, -1 AR

0x98 dempg FLACHR T double BBUE RN, AR (1, 0, -1) AR
T HEAh— A “NaN” B, B 1 EAERT

0x99 ifeq AT int RBUESE T 0 MBkEL .

0x9a ifne LT int BBUEAET 0 Mk .

0x9b iflt AT int RBUEAN T 0 BkEL .

0x9c ifge FIN int MBUE K T5ET 0 k4

0x9d ifgt BT int BEERT 0 Bk

0x9e ifle AR int BBEADTAET 0 Bk

0x9f if icmpeq PO T int BUEUE RN, MR T 0 Nk

0xal if icmpne FEBRTIA int BUEER/D, BERAET 0 Nk

Oxal if icmplt P TIM int BB, M85 RANT 0 IighEe .

0xa2 if icmpge HUEAR T int BUBE RS, BEERKTET 0 Bk .

0xa3 if icmpgt FEBARTH A int BUEECR/D, BER KT 0 Nk

0xa4 if icmple HUEAR T int BUBE RS, BEERADTET 0 Bk

0xa5 if acmpeq PR TR 5 I B, 2 45 RAH A N B

0xa6 if acmpne FEBAR TP 5 | B, 2445 RAHAE N Bk

0xa’ goto To Ak .

0xa8 jsr Bk R EE 16 A7 offset fLE, JH¥ jsr F—FIRHILEA
HeIi.

0xa9 ret IR[EI %R R E 1) index MRS E (—MKYS jsr, jsr w
BREEHD o

Oxaa tableswitch HF switch &8k, case [HIEL: (WAKEIRSL).
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Oxab lookupswitch T switch &fEBkH, case (EAES: (AIEKEEHRS).

Oxac ireturn MEHTITVEIRE] int,

Oxad lreturn M T TVEIRF] Tong.

Oxae freturn MAHTTTIR ] £loat.

Oxaf dreturn AT ITEEIRH] doubles

0xb0 areturn MAHT T RIR I % 51

0xbl return MHHTFTEIR ] void.

0xb2 getstatic R E R ER S, IR A AT

0xb3 putstatic R E 2R RS A .

0xb4 getfield AR 2 RSB, R AR IS AT

0xb5 putfield AR E 21K S A o

0xb6 invokevirtual | ifFISEH 5.

0xb7 invokespecial | WHIBEIMIETTIE, SEHIRIMGWIE, RATTE.

0xb8 invokestatic WS TS

0xb9 invokeinterfac | RO JE.

@

Oxba invokedynamic |l AT,

0xbb new GRS, IR IS HME AR

0xbc newarray B —ANEE AR AY (W int. float. chars-- ) WA,
IR 5 R AR T

0xbd anewarray QgEE—AN g A sk, 0, 84D M, RIS HEE
Nl

Oxbe arraylength SRAFHA 1)K BE AR I A ARTI

0xbf athrow W T S Pl

0xcO checkcast RIS, I AR B KM classCastExceptions

Oxcl instanceof RN G 15 2 FR E ISR L], AR 2 1 IE AT, 5 U)Kt

0 FEAFRT .

© VRSN 186 (0xba) M) invokedynamic $844¢ Java SE 7 FHMAM.
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0xc2 monitorenter PAFH M) monitor, HFRB VAL,

0xc3 monitorexit B %) moni tor, FTFIM HiEE D H.

0xc4 wide PV IR JR AR BRI R 51 9 i

0xc5 multianewarray | QIEFRERIFIIEELEER 2 4ERA (PATZIRSN, BAIERT
WAL A YEEE A BEARD,  JRH LT I AR T

0xc6 ifnull 4 null IfEk% .

0xc7 ifnonnull AK null BBk .

0xc8 goto w T (ER5D.

0xc9 jsr_w B AR E 32 MMM EALE, JE¥ Jsr_w T 444k
Hs NER T

REIR S

Oxca breakpoint YRR IS 0 0BT A AR i

Oxfe impdepl AT A A E S AT

Oxff impdepl M TAER e TE S 5T
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