XFENHE

RSB FR: (R WEBR FERRSZSETOMCAT)
FEAMY: (FRREE ALY (CCPL))

kS

RkE 2 REAE MHEEEICR PAER
S5 (BKk%) B http://github.com/iKubernetes/
FhE BlEaEE 2481 http://www.wangxiaochun.com

DY
ERER: FHARYINE, BRRBATRHIMNERRER, BRESE (FIIREE (Creative
Commons) R 4.0 FAI MY ERRRY .

JERAEER: B1E (RIRHEEALFAICCPL)Y , HEERREAERATESHEEXRISZ
SRR AR,

ZRNR: BREAMNE, EEFHERRWSZIMITE, SEaLI T ERNIR:
H= — RFLAIFREI M RE SRR,
B — TEIRER B, HIRaAMER AR TENREF BT N AIERILER.

Eis

A, BREMSETHERIMBANM, DNETRRS EREHANE, XBA—FHEHEXA95
=EDNRR

STOMCAT

B
5
5
=
W
B

n
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WEB AR

JAVA Eif

TOMCAT EfitiIhg
ZaRACIEERE TOMCAT IRSS
TOMCAT Session SHIEEEf

Memcached

. MSM
TOMCAT PgEfiEfk
Java IZF4RiF

1 WEBE: AR

1.1 HTTPHHNYXFAB/S 4543

BIFRGEHETRS, ERSHENTURSFBEERIR. HETIIUS MR, 83— MEETLL
WCPUBERIT, XEFRAILULEFFTAIT. XE—aENMAILUEA— MRS /IS E iR
It EIRS.

ERmRSREECEARBIEEENL, B2 RARENHE, XEHEAFREE. BEVAH
EEBEREERMSRE. &ELIMSREROZSocket,

SocketfRNERT, AEEME. HMBRMNSENEEMR, WR—IGHHMERIS—iRERA R
THEAIEUERIFRBRSS 2RIR, P—infHERERETHSEIRER, ATFIH.

XMRIERIUAR A Client/ServerfRiIZtR(, EFRC/SHIE. FHARRVERFBIRAC/SIER. C/SIRIEEESRE
FRfE@mEMY (TCP/UDP) , WAKE, tbil: QQ, iE, m&/K =, foxmail, xshellZF

T990FFHTTPHMYFNNIS L, N RRERNAENEEARHZIEHETE, REENERTRE
RS FIMREAIHTMUES SR, ML, HEETRIFFR.

MR FHEEWEBIRSS BRIRAIS A, NISERRAREHTTPIERG, EAWEBIRSIEFE, IRSIEFR
FRURLIEES M AYHTMLIC A, FFESEeRpHTT PIRR SR [E145 0 B3R5 .

AR AEEBRIRHTML, CSSEXMHEIE, BRUMRERXFEHE R, BUEREHEIEEIS—
PMHIMLAETRERS.

Bk, MEATERENLNIIEHERREEE, FESUNRJavafI&S &% TlavaScriptiEs, AILAENE
BRPERAISSIEHTAMIANES, FTLULNIUTERMNSEN, WIEEX T,

ATIEMINEESR, HMEREERActiveXiiAR, SUNBIAppletEBRILAITERISSERHHITRID, (EEfER 2t
B, BE RN B EIEEWEBIRSRRRALRHTML, AEIEHTMURREILENIERERIE?

REHITCGI (Common Gateway Interface) BRAMXEM, BENIEEPHAURLERRGIE—
IRSERRIAAREFIT, XA EISIEEFRESEREN SRR, XTMSBRIERERRER
ISERASEA, FRANSMITIAR. FSEHEMTASP, PHP, JSPERA, XU ANERARESRH
BRIERFEZTERS SR, FTLFRAWEBGIRGRE. S0 EFRIEEEREHTML, CSS,


af://n41
af://n43
af://n45
af://n47
af://n49
af://n51
af://n53
af://n55
af://n57
af://n60
af://n61

JavaScript, IXEEARBIEITEN SRR, FRAWEBRIRMIE. SHSKFRAIBrowser/ServerfgfE, RIB/SHH
ED

2 iR =KZUEAR
1.2.1 HTML

HTML (HyperText Markup Language) EEXATRCIES, EARETRAVMIZIES. EXARMEHAE
MARGERE, flal: MANARE. KN\ FREER, ERER. S5, WIFIFEAREA.

HTMLE—PM MR (FRIc) Epk, XEIRESEaIEIR, BrIRMNIRESR, BRIRSENF, BrIA
=BR, BRREMNTAERE, FLA—MHTMLXYE, EEESRESTIEURERM.

<!DOCTYPE html>
<html lang="en">

<head>
<meta charset="UTF-8">
<title>EHH</title>
</head>
<body>
<h1l>5 8 E Rl E</hl>
</body>
</html1>

ﬁ_SZZISﬁ%ELj_- WSBIRU RS 2IENATENERRISI, ISR BR. FE, BRFEROK
N B, XPEREHENEE

BMNARIRER N T RRAENARESTN BT, BATHE, BRREBINEL g ZENA
HRZ, FrLABIE T HTTPINY,
1.2.2 CSS (Cascading Style Sheets) BEEHE

HTMLAB A TR ERNAR, (ERUNRENATEFINE, FTRHTMURHESHEX D, X6E
BHTMLE SRR, X{E(F 7 CSSATRA.

19944, W3CHIZ, CSSIRITINARMBERERIIAWIC, HEBBAIRACSSRITNE, FERREIIA.
1996128 &% CSS 1.0,

1998558 &HCSS 2.0,

CSS XA TIEILBIE, BAMEREMECSS 25/ EHRIERINEE. ATbA, IXLERERER Y.

AR ZRATNSEREERRISIZE, MCSSHISFA—HF, SENARE. HAERENEER—.
Ite, BERIEARRAPERAENSEREERIRINIER—EIFE A,

1.2.3 JavaScript

Javascript B#RIS, R—MEISHSSEBMAERMES, FHTML, CSSHIR=AWEBZUEAR, 155
TIVFERNGE RS,

19945, W= Netscape NEIFIZF AT 7 Netscape Navigatorifligas, G 7 RARITIZDER, MR
BEREIWEBRENTS, TE—FHAETI,

19954F9 B M= 28 24 it AR A& 78 T LiveScript, BEEDTE12BHINIKARFE S Jo)avaScript, [H
ATHA, iR IEFSZdE Script. VBScript, 523,


af://n72
af://n73
af://n79
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19974, M. K. SUN, Borland ASIFIEZHLIEECMA (European Computer Manufacturers
Association RUMITENFIERNS) FBE T ECMAScriptlIARRFRINESAI ME. JavaScriptFl)Script
ERRLJIECMASCripthRERISEH,

20084 GfEE chrome S 28a9VeE &% .

V8 |SE|EAREMRENIT, MEAmMmE, FEVeSIZMTRESMMN, |SEFEE LTI —#HEIE
. V85|EFRC+H+HAR, FLIBMRAZNHIC+H+ERFRH, ETFV85|E, 2009FETFARSS]javascriptiViz
1TEENode jsifEAE, BIET S —hrnpm (Node j[sEEEEMTTREESES), 1IRIE T KRENEHEFR
#A., MIt, EETLAEIRSS SRl EIE AN EFE)avaScriptyRfE 7. iR JavaScript tBE]LABIEFRA
RS ESmmIEES v, A BERIE—ME], EimEBRINES.

RL

REXAMNR, AFRERTEKX, MEEEIEINER. RES[ENIKEE— EHNRERS, B
fHURLAZE, BNWIEEEENER. fliN, BRESIMER, RREVREBA—H, #xXE, B1
EMREEHRIH, FrEESHEENES(EREDELAFRICER), XMREIEEARRF. MU
HNAEE, REANTIMN—RRER, EREETEMIERE, MERETMNEHER, EHFENR
BREMERMR, NREBEZR Y, N7 HAPARLNEZ. THXEEKOERE, MERLERE, AR
REER, TEZMRF, BRRSHERIENAEEEIRA SIS,

1
8

19965 {HERSEIN T iframel&, AJLME—MMAERAiframefr &R SRR,

1999F IR R S HIREMMIActiveXiEHIA, XKET, ERBXTREZF. 58— MEH
XMLHttpRequestiE A Z# i 28 2455,

BRINNINREEETNES, YHEEHENMITE, AjaxRIHI, X1, FERRACRIEH 7
Javascriptfy&RE. Ajax B"Asynchronous Javascript And XML" (545 JavaScript #1 XML) , 2fg—h
BlERRE. RENSNANARINRFARA, &REIRERT1998F/ERRIOutlook Web AccessF &R
BB\, Ajax BEAEEESRSSEHTOEEER, TTLIENRSIIRLEN, XERELEARERN
INEENMWTAER T, SWNRANFEERDBHTERT. Javascript BITIEAENIEEREARIWEB APIFRY
XMLHttpRequest X$5:3CHIAjax FR, RHRAjaxEESEIBEIXML, BRIEZHIEERISON, FIFBAJAX
AISCIRIE R RIS B, B 7RI RE.

AAXR—FMARNES, FANRIEFHTRIR, MARKE, BRERTHIFIN T EIMWEBHA.,

2258 https://www.w3school.com.cn/ajax/index.asp

2 java Eil
2.1 WEBZ243
2.1.1 webiEE5E
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™

BRRSeE

B=AEWEBRSES

'WEB BROWSER

HTML JANR SCRIFT

!3*‘3

E=iRSRR HIEERSRR

\_@®

PC imskiBaNimN EE2RHIR

MESSIRSBERHTML, CSS, |SEXRRERNISER, MSBHEKE SRS
MEIR RS SEBRE SRR
MUSRSBHTHENS, SENSREREERERSHTMEEREE, SRR

Fi App in61a

RETHTMLASIE, AFEMEFSWEBERSS SR &L S B HTML, ARsRED 3 HiAE, BIED
IR ERRY SR ZEAKRT
BUERMERRSSRERE R, NISBIRSHERNEEE

EPEREH, FENNSEEREMUSRERINN, WERSSCANRmn—ARSRAMN,
2.1.2 [FERNRSRE

2.1.2.1 EA{FER
o EGELRHY (BHRSE) , —MME— IR thilEm. T8, X4, EF. BR. IMEFE &

—ERE, —HEE

e allin onefVZRH530, IEAMBRITIRERTHE— AR, REBENMNIAHREE—ERS:EL.
WRGEHEIART, BENNBHTKESS, #T7E, REBdREtstscilina.

e JavasCHL: JSP. Servlet, B —"Njar., wars{4EpE

o ZTFHAMUKE+DHESESSFET B, REEBwarEH2h, AEREIZ MRS
L, B REIYEHAILLT .
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o MNREANIHEEERHIRIRE, Belse2bAna, EBugls. FERINEESEFARE, FEE
EENMNRS, EREAEFTE. BEX M NAwar®, ESERER 2 EBEES BEHN,AE
BESEEMISTIEERREIEN.

o RFHRIENTF—NAERA, HAIATREMERNSEME— A ARE, FAIATER. fEsT
BEERRIE, NRmMEREKA, EEEEX

o webNFEIRSSEE: FRRAYtomcat, jetty. glassfish, BRI Bweblogic. websphere, Jboss

2.1.2.2 {§BRSS

https://www.martinfowler.com/microservices/

Microservices 9

common characteristics of this architectural style

by James Lewis and Martin Fowler

In short, the microservice architectural style is an approach to developing a
single application as a suite of small services, each running in its own process
and communicating with lightweight mechanisms, often an HTTP resource API. These
services are built around business capabilities and independently deployable by
fully automated deployment machinery. There is a bare minimum of centralized
management of these services, which may be written in different programming
Tlanguages and use different data storage technologies.
TS s DRI S SEH RS 2 — Pl BN S AR P TF RO — ARSI 757, A/ NIRSS R AE B SRR g
17, HEBEHNH CEHZ HTTP IR APD) HHMTH(E. XLMRSZESER IR, HHT s
a4 AT BN IS RE . XRS5 AR TR B, T DLAAS R 4 1 S 9 S I8 FH AN 5] B 350000 7
EHEAR

-- James Lewis and Martin Fowler (2014)

T oahalia N Jeff Bezos ik —FJih: “—ANREFIN I PN rT LR .
— A RIBAEHI 2I6-10 N i h

e JZFSOA (Service Oriented Architecture) HYFE

o RSO EEERN—uCNAE, RIS R— RS, fESESS, 85—
MRS RIEREMISINEE, —MRSRM—HE. 8NMRSEBESERRSHTIEE, FERE
BRI MERB R EF-IME, RENEE

o N\ARERHE—FTIRIIAGIETTE, ROSHENORS, EEaTRREMER

o MIRSBEEN (PHRESR) , SMER/IRS, BFEMIIER, EBWHATFEWRE", M7
E. 2HRERT, FARENRSEILAERS B ZNEERE.

o [RBZERARERIBETS (BESETHTTPRIRESTfUl API) |,

o MRS EITABAENZ T RENE WA AZFNELRLRYE, SRV AESZRERKFEERY, Bilin.
[Gim. DBA. M35 ESXINAYERN, BFKFEBNALRLZ, MRS EEXIERA
N BE—EHIN, HEEANAREENSEMETERSREG, AR WLEE— 1M EkR
B, WSR2 — 1 EKGAS. B3R T AHASIEFANBERZR MR D EIX A%R, EEH
R B — T IEARRIERAE

o MIRSSHISCIUEZRBZM, AERINALZENYE, BELNBEARE


af://n129

2.1.2.3 BPFSISTRIBRSS ELER

A menolithic application puts all its
functionality into o single process...

.. and scales by replicating the
monolith on multiple servers

_‘ A microservices architecture puts 9
® each element of functionality into @
[ B 4 separate service...

... and scales by distributing these services
across servers, replicating os needed,

o~
\ 9 2 AR, |'
Re We
oV oV e .
% ,
We We

5

{

R

manalith - single database

2.1.2.4 fHBRSSROKER =
GUEEE

s BMRSEBARR, BH%), NBEZER. XHFERE—RIANLSINEERILSER.

|
& ["
%;8

T9]

Clslel

-
L]

microservices - application databases

o FAEEB. FEUERS, —TRSTEMIRLUWHNRAT—HS, HIRSESH/NEMERITA,
XANEBART AR 225 ARIFFR A RERK

o MIRSEMBER, ERIEEXIRS, TIeREFAMN REERENEERRIRZA.

MRS REERARANES A

ZDTMR=75MN, HRSIETEZERENASNEMENHNE, BIFEERTE, W

Jenkins, Hudson, Bamboo

MRS ZTHR—ITTRARIERE, (EXU4ER, XE)\FABEBEXTECRITIENR, THEi
BIFA eI E

B
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o MRS AIHEFIRRMS RN, MIRSRZBWSZSEEBEIIREE, FAEMHTML/CSSEEMEFEEM
Ba, BRERDE

o BMIRSEHBECHFMERED, TLIEECHEEERE, BRILIBSR—EERE
{BRSSER = :

o MIRSIEFEBN—IBRFDASMRILTRE, BNTHA. WA, iz, EEENENE

o HMIRSIMFBERIEARRS EIEE—E, SINTHAESHRSMENS, R0
Kik—EHbk

* FRARIIEHEFEVMESHRFHSERME, FTEERIBAED

o MIRSERTEFNIARS, MT/NENAERHRS, HTEERRFD RREIMELFFF AN

Zi
2.1.2.5 ERAHIRSIESR
e Dubbo

o PUERFFREIEALS TASF, BRIESRZApachefIIKIIE
o —=ttaeRYjava RPCARSBIELE, MIRSESHREFN—EEREH
o BRAERFDIEMEZ N INEEIRSER, BRE)EADUbboiEZ RIS HRERPCIE(S
o MEBHAESERZookeeper, SEMBRSSIEM. MRS AIMAIARSS QIR
e Spring cloud
o —TEERIFIRSRASZ, 1B=3FDubboRJEs
o MARSSIELR, BERIAN RS RERE/MIB—IIEERSS
o ETFHTTP#MYAIREST(Representational State Transfer ZFRIAMEIREETS) XUESCIELR(E]
BE

2.2 Java

<> Java


af://n181
af://n204

2.

Jav

Jav

2.1 Javajhs8

aRISRIRENERAIAITIES, AORS, B BRE.
AESREEME1991FHRIRITHY, HHIIUOakIE, BHIRERAEARNINEIREFH.

T993FMRATIMNIZ, OakIiHBRRMI TR T NSRS AR NERN TG, HEEWEBT

.
=1

FESEAM T HLULNTERERAIAppletiiR (MR ERANIZ T)avaF TiBRIRA) .
9955, — TS MIBERLRL T )avaiX ME=F,

SUNATIE—NavaNFFRA1.0&#FT 19965, OER"—XRE, FI4ME1T"(Write once, Run
anywhere), BEFRIEIT,

19994, SUNABIAMH TE_JavaFE(ava2),
2009%F4H20H, Oracle BBXABEHMBEIUERI.50%5T, BIt7HMZESRKESUN (HHENESR) o

&,

201051 B R Iha.

20104, Javaglig AZ—HY James Gosling EFF 7 Oracle, £ Google,

201058H13H, OraclefEIIFERBIFHES AR EIFGoogleRIBHRINFIEFIN, OracleFEFR
Googlef@IB T Java 37T NAPIFIERDEF], M5 EBRRIEEEIASNRBIEER), BEAPITIRN,

2016558260, 75— EREEREIAERRICHAN, 3337 1NAVA APIREFTSLIIZ I SI8(E
RBRYRIF.

20175 Oracle_HIRZEEBAFRKE]_ifiERT, 201883827 H#ROracleftif, Google MM {EiA90
(V=8

201951 B Googlef8i EE &S AREHEIR AR, BIRIRHRE "N AIS K ME—
&', WEEFRE B SZSO0raclendl, {BRER. Mozilla, £I1E3745Google, BRIEHAHBEES
2, ERTEBEHER. GEZIEWFAIESMNHE, S81EBM, ITENFIEEhS. TR
£ BT 1508FENHIT.

ILEZRANR Oracleftif, BAEEEFRFG, BRm iz, Fia0: POSIXiEN, EEER
FZUNIXRIFRFEZOME.

2021 4 B 5 B, EE&SABTR Oracle #2ifF Google AIRFRUSEIEL THIR, XIHMA
R ELZ KA VENERLRT —EES": A, BEXM., S5 ERAHAPE SR
KRR R AR TRERRIEH, HEE AP ZIRBUFRIF. Google M Java £
11,500 fI7REBYIT AR T SEER".

2.2.2 java ¢ARk
Java BETEES:

BE. BEE. XEF A f, for, class®F
JBALES source code

R, tOERECER). B EGTNRELNA). REAEAEERBEFASER, HRAIKN

P
JIVMEEMHL. FRAEBRmENFEBIFTRE FETEVMZ £
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Java Code (.java)

v

JAVAC
compiler

l

Byte Code (.class) ‘

JVM

!

Windows ‘

v .

JVM JVM
: '
Linux ‘ Mac ‘

TSR ERFABIA—F, RAMFELN, FEAFNERIERGmEMENENN_HHEFZ8EE

17.

19955, JavakfmApplethfiR, JavaleFEafmERFTTE, ARIXENEESRE, ENREFET—
AppletiEF, XERRFRIEITERIM—NVMHEFRY,

BERXMEE iR Tavaf UK, SBRANZ 2.

1997F CGHRARKRIRIER, MM

AFFREERTTARER, ERREHERETAERY, HRHTMLARERNSEERR.

2.2.3 Java@liZSmsaA
2.2.3.1 servlet

AEFhR—RjavaizF

import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;

public class Helloworld extends HttpServlet {
private String message;
public void init() throws ServletException
{
message = "Hello world";

}

pubTlic void doGet(HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException


af://n237
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response.setContentType("text/htm1"); / /W4 P 78200

Printwriter out = response.getwriter(); //FJEIIN A%

out.println("<h1l>" + message + "</h1>");

out.println("<p><a href=http://www.magedu.com>L & # & </a>WilR</p>") ;
}

public void destroy()
{
}

}

EServiethRARIRME, HTMLEHFavaRiZBE—IE, MEMNTHEEEFE, JavalfiBHMEE
BEZ AT W TFHAARKRHMENEL.

2.2.3.2 jsp (Java Server Pages)

JSPARERE—MHTMUENR, EHEENTHMEINSERNT, [F4u5)avat2 FmEiTEMRIETERS
HTMLEHTIEZ=HA LAY . MRNIhBRERE JAVARIEAFERARIEE

<%@ page language="java" contentType="text/html; charset=UTF-8"
pageEncoding="UTF-8"%>
<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<title>jspfilT</title>
</head>
<body>
AAT SN B R IR S SRS, B PHEE—ik
<%
out.printIn("#kK IP itk " + request.getRemoteAddr());
%>
</body>
</html>

JSPEETServletsLHl, JSPHERIMEESE, XHEREAAAAREFITIENERNDEFRSZ
F.

AL |SP R BB EEH S ServiethSRMARD.javax {4 (Tomcatsh{Ejasperi&ir) , RAITIXNEE
ISR A LSS0, 2B T BB st AR BRIEN.classXi, RRARILAEIVMEIETT,

Eban: MEERssE—iRiEKtest.jspht, TomcatiR$BZEES B aNIG test jspiE{taktest. jsp.javalXAa—1 2 FHiE
Z M miFERk classX ., TmiFReteiEemiaTclass )R AN seesaiE K, WERLGIGatest. jspaiA
BEFREsp3E T, EEEAAassXARIRINYEES. FRELNERTomcathdNE)SPIRERE T 89S,
SEFRE

JSPEITFPHPFIASP, Bl AR fR iR AVARAD R S —i2 S ERnt /5 in TI2)hE—EiF4 85Tk,
FTEHEIRIERIRIE R B A

FEwebRBIIFT AT, BRRANSHFE, NESMELE,


af://n242

2 ISP IZEUEREE

1 request 3 EREEERE

6 response 4 REER

s ZRIGER, WRES/NEREFA
TR JSPERSA R —, BASRNE, METHHF
2.2.3.3 MVC

NERI EFERspIEA jspHEEEE AEMjavaftil, tBEhtml, EZEiAFjavascript®, &ML,
HLASLHRIEiRS THME, E3Rjava BwebFF&EETMVC (Model View Controller ) FF&EL,

MVCEiEE(Model), fE|(View). 1=HIZS(ControllenNiEE, E—MEIKERITIE. BBIEEE.
IR, BROBIGERARRE, MWCEEFHRRRE T MBS SZEENNEEE.

MVCRE—MIRIHRT(, MVCE—FMIRIEIRT. SATRNMVCEEES.

e Model (1BE!) : FUEED, RUBEROEIE, EHESEIENTA, TLUASRMSEEE,
JavaBeanfB{f (BREUEFTAH) , NIME—MREPDEFK: Value Object (##EDao) #1 AR
FE (178Service) . R ERERUR M TREIIREAIMIEEEIRINIRSEFREINRE, SIELUET
s,

e View (flE) : REFHTRENESR, —BMEXNNENBFRE, EFEEZINGAA. TSl
JSPSCHR

e Controller (¥&#l28) : FWAFIEK, BITAEIGHTAHIE (KESHEE) |, MERERIBRER
ERHIEREIAIE, BMBERERER. BHEEEEM T MIERNIIE. REXRIMAServiet

RHEAPYMVCELZISP + servlet + javabeanfJt&E=,
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-~

(=) — T B —
[=lTPN |

s=Are) ANXE 2R — ANZE BEEREaES
g . € ,

{ A )

Controller

bR

APRERE

BHEPRANIESHE RIBSSZEE
BfEiRnsSEs FARNORE
TSI ER
. SREEEF
AR

Controller: =138
o EUSFREBZIE
o FRFEELE
o EMIEENTIE
Model: &5

o AISZiBE
o (RIFEUERIRE

View: #E
e E/RIUME
b8 & S

1. AP &RIEK

2. ServletEZIUEREUE, FHRABXINANSBIERE
3. kB IETEES, IREIEHERIEURESserviet

4. servletiE[EZF)SP, HJSPIERT@E

5. I RZ5Bm B e A9 TamE



(—:_> l Controller |———]  Model

View ]‘

MVCIRKBBEUTARRE:
o BIRIERVIREIT EHlEs-> 18 ->E " XANRE, AR IRENERIAE, XMNIEUF
BuYER

o R EMEREETHEENY, mEiER, MRLERE, NEELTEENHRENIHR
o ERMEITERERS TR, RESTENNRNETEERENNERNE, HELEEENR
SFRYAAL

2.2.3.4 REST

AT EHERICEENER, HEREEFNAPAE, XMVCGENHITE0H. SEMEesRIE
AJAX ( Asynchronous JavaScript and XML 54569 JavaScript f1 XML) ) &K, AERBIHESIZE
KFRESONEIRIREILE NGRS, REENESEFTHITREER. SHENIMVARILII BN :

AJAK
— View  f————] Controller

JSON
Model

HRR, FAMARRAAXER, BHAZISONSIE, RESTHRARSLILXAFAIINEE.

RESTZFRZERepresentational State Transfer (FRAMIRESER) . 2FR2E Resource
Representational State Transfer: BARIHME: RIFEMEHLRFRIF ZHITIRSER. DF
Frsk: Resource: %R, BP#UE; Representational: FEFhEIAZZ, LLUNAISON, XML, JPEGE;
State Transfer: JRZEZE{L, BISHTTPENIESC

EERoy Fieldingt&+7E2000FE 5 —m XTI EZEEXISHNE X, [ERENIMNFSIE BN TS
DIIRRFXFEERAIWebIRSS, KRIIBIEEFRARESTIul Web Services, B {EFRRESTIRSS.
WG GBS X—iml ER, MRS —IHIARIRINE, TLUS LS EHIMVCER AL
TrIRRSBEER, WNTNERxR:
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B0, RARESTRUSHIZRHALUESRIm IR ERER, FinXTWSEiE, 5 ITEH, BASEH.

EiRitwebZORIRYR, RESTEERZATENEAR, ROS—RERRAXE, TANE, IBEARFE
FREVEE R B T XA AR e —— Rk ELRX 73

tean, FEAIBE—MriendsiEOl, XFRER HIEEMBEIFMEE, BAENRESTENO?
EII—NABA, uri: generalcode.cn/v1/friends #2884 : POST

Mp&—NEBAZ, uri: generalcode.cn/va/friends #2884 : DELETE

88— MR, uri: generalcode.cn/va/friends #2028 PUT

BB, uri: generalcode.cn/va/friends #0288 GET

FEBENEXMEOFMERFSRESTINYG, BFR, XJUNMNEOEREDNE, RERiFfriends, &8
BB HttpiERAYE OB SRR R A S2IE,

RESTRLE—FMRITAPIFER. RERIEUEISTNZISON. HTFISONBEE R avaScriptiE}, FflA,
LAUSONISHIRBHIRESTRUSHIAPIEE R, FiE. ZRANESS,

HWEAPIBHAITFIR? HTAPIFIRIEWeb AppHIIIeESEpEI%E T, Frl, BIAPHRIEEUE, ALK
AHHERIRFIEIHIOERE, FEEHRBITNL, FisBRESEEE. B. sinRREERRT
ERTIER, AUERHT IR, SinitIBEiEFLASONER ERHE, EXXHE—ESR 1%
A, fEweb, ios, android=im#BeJLARERRNZEO, BIZEFimhaAP, Fel L SeREIE N EesamE
RHAOThRE, MERRIBEATEYE.

2.2.4 DK

2.2.4.1 )DKFAJRE

2.2.4.1.1 JDK 1 JRE %£FK


af://n326
af://n327
af://n328

User Interface
Toolkits

[
o
=

Integration
Libraries

e
m

— Other Base
Libraries

lang and util Collections Concurrency Utilities JAR
Beo o sl  Logging Management Preferences API Ref Objects
Reflection  Regular Expressions Versioning Zip Instrumentation
Java Virtual Machine Java HotSpot Client and Server VM

Java SE API: Java ERtEEEEFF &0
JRE: Java Runtime Environment4s5, igjavaizfiThiirE, B& VM + Javatzl) R

JDK: Java Development Kit, B Java iIESHVR4F R THEE,)DKINNET JRL(JavaResearch License)
e

JDK

javac. javap. jdb m
TR~ IR %R

BETH

java.exe




App.java

RIEAIHIERA _ q

JDK —

App.class

|

:> | IVMAREEE | FLE.?'}Bjﬂ;tﬁ
RE 7 RSB, ESERNET JRE

CoTy
3 o

windows Hvux

2.2.4.1.2 VM HIETERE
SEHE

https://en.wikipedia.org/wiki/List of Java virtual machines

https://en.wikipedia.org/wiki/Comparison of Java virtual machines
BNANTRNBRETIVEIE A T AR VMARA

e SUN HotSpot
e |BMJOVM
e BEA JRockit

JVM 558
20185128, H Snyk #0 The Java Magazine BA&HEH &Y 2018 VM &S EEIRS
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2.2.4.2 Oracle JDKhR4S

Javal Javal.l Java12 Java1.3 Java1.4
JDK 1.0 JDK 1.1
Oak Playground Kestrel ~ Merlin
1996-1-23 1997-2-191998-12-8 2000-5-8 2002-2-6

Oracle |DK

Open)]DK

@ Eclipse Openjo/IBM |9
Android SDK

® Azul

Other

@ nNone

QD JavaCroa
CDJavalCrp 13

Java SE 10
Java SE 9 Java SE 11
19/20

qunJavaSET Java SE B
2016 201718 20

Dolphin

2010-1-272011-7-28

Java 5
J2SE 5.0 JavaSE 6

Tiger Mustang
2004-9-30 2006-12-11

s

J2SE 1.2 J2SE 1.3J2SE 1.4

| 2007

Alpha/Beta Professional
Edition

2006-5-11
Java EE 5 JavaEE 6
HUJAK

1998-5 1999-12-12 2001-9-24 2003-11-11
JPE J2EE 1.2 J2EE1.3 J2EE 14

Java

Javantura v2

New Java Release Timeline*

goke ]
.. |
0 R
JDK 9 [—
JDK 10 [— gl
DK 1.1 L7 [

iDk12 [
JOK13  [—
JoK14 [
JDK 15—
10K 16—
JDK 17 LTS

| N ! —l T (I SR gk T AT R | o Y (o bl L a3 T | ]

I T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T 1
2017 2018 2019 2020 2021 2022 2023 2024 2025
* Dates and version numbers subject to change LTS = Long term support release

IDKBELEFEBAY2SE, 19995, ERXAM TlavaB—FE, KH 7T =ThRA:
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* J2SE: tniEhR, BRTREFE

o J2EE: 1BMVhR, javafEEWRITAFFEHSERISH, HEHE13MNARINGE, Serviet, JspEfEATE

JavaEERISBH

e |2ME: fBYhR, ERTF#EN. Ttk NINEFKERNE
20054, JavalIiRAN §4Z fg)avaSE, JavaEE. JavaME

JDK7. JDK8. JDK112LTS (Long Term Support)

JDK FASEhRA

https://en.wikipedia.org/wiki/Java version history

Version Release End of Free Extended _
date Pubilic Updates[sl [6] Support Until
JDK Beta 1995 ? ?
DK 1.0 January 1996 ? ?
JDK 1.1 February 1997 ? ?
J2SE 1.2 December 1998 ? ?
J25E 1.3 May 2000 ? ?
J2SE 1.4 February 2002 | October 2008 February 2013
J2S5E 5.0 September 2004 | November 2009 April 2015
Java SE6 December 2006 | April 2013 December 2018
Java SET July 2011 April 2015 July 2022
January 2019 for Oracle (commercial)
Java SE 8 (LTS) | March 2014 Eff:;;:}:ﬂraiﬂzzg;ggrzslssfoe;s;r]EE')';SE} December 2030
At least June 2023071 for Amazon Corretto
Java SE9 September 2017 | March 2018 for OpenlDK MN/A
Java SE 10 March 2018 September 2018 for Open)DK N/A
Java SE 11 (LTS) | September 2018 gtclzf;ﬁé%gf;fﬁ;:;g;::Ef n Cormretto | ¢ tember 2026
Java SE 12 March 2019 September 2019 for Open)DK N/A
Java SE 13 September 2019 | March 2020 for OpenlDK MN/A
Java SE 14 March 2020 September 2020 for Open)DK MN/A
Java SE 15 September 2020 | March 2021 for OpenlDK MNSA
Java SE 16 March 2021 September 2021 for OpenlDK N/A
Java SE 17 (LTS) | September 2021 TBA TBA
Legend: Old version Clder version, still maintained Latest version Future releass

JDK RRAEBTR



https://en.wikipedia.org/wiki/Java_version_history

W2

JDK 1.0

JDK 1.1

JDK1.1.4

JDK 1.1.5
JDK1.1.6

JDK 1.1.7

JDK 1.1.8
J2SE1.2

J2SE 1.2.1

J2SE 1.2.2
J2SE1.3

J2SE 1.3.1

J2SE 1.4.0

J2SE 1.4.1

J2SE 1.4.2

Java SE 5.0 (1.5.0)
Java SE 6.0 (1.6.0)
Java SE 7.0 (1.7.0)
Java SE 8.0 (1.8.0)
Java SE 9

Java SE 10

Java SE 11

Java SE 12

Java SE 13

Java SE 14

RIS 5

RE &R
Oak(#5#H)

Sparkler (£f)

Pumpkin (Fa/K)

Abigail (PULLEE/R-LZF3)
Brutus (ThEE-HPEBIARIIEE)
Chelsea (YJ/RPG-1kmH3)
Playground (GEai)
none (7)

Cricket (Ri%)

Kestrel (EMLLEE)
Ladybird (Z[=)

Merlin (REEE)
grasshopper (¥EiZ)
Mantis (#&45)

Tiger (EBR)

Mustang (2753)

Dolphin (i&k)

Spider (#1%k)

199585823H, JavailE=it4E
1996518, $—NDK-JDK1.0%ESE

1996548, 10

PMREERRERFHNE RIPBEES P ERNAVARA

19965F9R, £98.3 5 MTRRLA T IAVAIRARHIE
199742818H, JDK1.1%%

&Z{7HH

1996-01-23
1997-02-19
1997-09-12
1997-12-13
1998-04-24
1998-09-28
1999-04-08
1998-12-04
1999-03-30
1999-07-08
2000-05-08
2001-05-17
2002-02-13
2002-09-16
2003-06-26
2004-09-30
2006-12-11
2011-07-28
2014-03-18
2017-09-21
2018-03-14
2018-09-25
2019-03-19
2019-09-17

2020-03-17



19975F4H2H, JavaOnexiU B, £5FE—HA, BIENEEKERSMINRZ LR
19974898, JavaDeveloperConnectiontt X RiEEI+ 5

1998528, JDK1. 14 F&i8122,000,000)%

19985E1288H, JAVA2R A FEE)2EEA T

199956H, SUNAQBIAM)avalI="hRAS: trfEhR. EIARFIGIENE (J2SE. J2EE. J2ME)
2000E588H, JDK1.3%%h

20005E5829H, |DK1.4%%0

200156 A5H, NOKIAEF, F20035 3 HE 12882 FavafF AL

2001298 24H, J2EE1.3%%m

2002528138, J2SE1.4%7%, BltjavaliitEeeHE T KIEREH.

20045:9H30H18:00PM, J2SE1.5%%m, RlavaiEslAES LN —BREEEHN, I TFRRX
MNRAGIEEM:, J2SE1.584849)25E5.0

200556H, JavaOneA=BF, SUNATIAFFava SE6, WRT, JavaRIBFRABEEZLEGH
Hehpi#="2": J2EEE 4 A)ava EE, |2SEEZ f)ava SE, |2MEFEH H)ava ME,
20065E11H13H, SUNAEEFjavatR4GNU General Public License Version 2, M2
F 7 JavalGiRas.

JDK KR (ERESR
HEkIR

https://www.baeldung.com/java-in-2019

Java Adoption in 2019

80.0%

60.0%

40.0%

20.0%

0.0%
Java 7 or older Java 8 Java 9 Java 10 Java 11 Java 12

e

M2019F1BH TR, Oracle JDK FFEART Java SE 8 Z [GHIRRAFHAFHITRIFAULER, HATIRINE
8u201/202 ZJSHIMNRA. SNSRIRFD Java FERRITHEEUNRZRIFRL RN, MREAEEHEMBSLRY

15, BERZRERAIRITIRAR 8u201/202, HRURENAZFIREENATFRET LS ENXA Oracle
DK FrBHIMRA.

BIRFG

f£)DK 9 &*ZHl, Oracle RIAIRRIBRLMFEIRENN, REEARIFENEASRIMAMRAE, il
JDK 7 E|JDK 8, HEISKSANEHFIRA. MM JDK 9 FFATEALARTERREIRS . KA N6 N B—
NAhRZA, EEan)DK 9 B JDK 10, 3MB—IR*NThR, 3F—1 LTSORERSZFFRAS).



2.2.4.3 Open]DK

2.2.4.3.1 Open)DK 748

Open)DK

Open)DKZSUnATIRAGPL v2IMUA A DKFFIFMRAS, F20095FIER A&7h.

JDK 6
RM&*6u1—+6u2—+.“—+6u10—+“m
JDK 7
OpenJDK 7I::I‘I‘I, b12,...,b20, b21, b22, ... ~.

OpenJDK 6~ 7

1, ..., b17, ...

BAML: https://openjdk.java.net/projects/jdk6/

Open|DK 72ETFIDK7HbetabliFF A&, BT tHi5 ava SE 6FHE, MOpen|DK7H0201E R [E9 2 FF
&, WNHFRETAFFE)ava SE 6HEAIKES, &#Open)DK 6, FrlAOpen)DK6F|DKEIZTAKXR, RE
APIFEETE

Open|DKfEFAGPL V2RI LA TR AR, ERIHLIESER, Open)DKBBHEEEM FRARSKRITHR, tE
WpTERAYDragonwell,

BRI, Oracle DKEBEFAIMAEENFIVMILRE, BEINRE,
2.2.4.3.2 2% openjdk

o ECentOSH, AILUFEH yum BFEZR% openjdk

[root@centos8 ~]#dnf Tist "*jdk*"

BaseOS

218 kB/s | 3.9 kB 00:00
AppStream

207 kB/s | 4.3 kB 00:00
EPEL

27 kB/s | 5.3 kB 00:00
EPEL

6.9 MB/s | 5.6 MB 00:00
extras

6.8 kB/s | 1.5 kB 00:00
Available Packages
copy-jdk-configs.noarch 3.7-1.e18

AppStream


af://n486
af://n487
https://openjdk.java.net/projects/jdk6/
af://n495

java-1.8.0-openjdk.x86_64

AppStream
java-1.8.0-openjdk-accessibility.x86_64
AppStream
java-1.8.0-openjdk-demo.x86_64
AppStream
java-1.8.0-openjdk-devel.x86_64
AppStream
java-1.8.0-openjdk-headless.x86_64
AppStream
java-1.8.0-openjdk-javadoc.noarch
AppStream
java-1.8.0-openjdk-javadoc-zip.noarch
AppStream
java-1.8.0-openjdk-src.x86_64
AppStream

java-11l-openjdk.x86_64

AppStream

java-11-openjdk-demo.x86_64

AppStream

java-11-openjdk-devel.x86_64

AppStream
java-11-openjdk-headless.x86_64
AppStream
java-11-openjdk-javadoc.x86_64
AppStream
java-11-openjdk-javadoc-zip.x86_64
AppStream

java-11-openjdk-jmods.x86_64

AppStream

java-11-openjdk-src.x86_64

AppStream

java-latest-openjdk.x86_64

epel

java-latest-openjdk-demo.x86_64

epel
java-latest-openjdk-demo-slowdebug.x86_64
epel

java-Tlatest-openjdk-devel.x86_64

epel
java-latest-openjdk-devel-slowdebug.x86_64
epel
java-Tlatest-openjdk-headless.x86_64
epel
java-latest-openjdk-headless-slowdebug.x86_64
epel
java-latest-openjdk-javadoc.x86_64
epel
java-latest-openjdk-javadoc-zip.x86_64
epel

java-latest-openjdk-jmods.x86_64

epel
java-latest-openjdk-jmods-slowdebug.x86_64
epel
java-latest-openjdk-slowdebug.x86_64
epel

java-latest-openjdk-src.x86_64

epel

:11.

:11.

:11.

:11.

:11.

:11.

:11.

113

:13

113

113

113

113

113

113

113

113

:13

113

113

.8.0.232.

.8.0.232.

.8.0.232.

-8.0.232.

.8.0.232.

-8.0.232

.8.0.232.

-8.0.232

0.5.10-

0.5.10-

0.5.10-

0.5.10-

0.5.10-

0c3.df0=

b09-0.

b09-0.

b09-0

b09-0.

b09-0

b09-0.

b09-0

b09-0.

0.e18_

0.e18_

0.e18_

0.el18_

0.el18_

0.e18_

el18_0

el8_0

.el18_0

el18_0

.el18_0

el18_0

.el18_0

el8_0

:11.0.5.10-0.e18_0

0

0

0

0

0

0

0.5.10-0.e18_0

.0.2.8-1.rolling.el8

20e2.8=1l.

.0.2.8-1.

20026=1l.

.0.2.8-1.

20e2.8=1L.

:002.8=1l.

20e2.8=1l.

.0.2.8-1.

068 8=1L.

:0e28=1l.

.0.2.8-1.

20e26=1lc

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8

rolling.el8



java-latest-openjdk-src-slowdebug.x86_64 1:13.0.2.8-1.rol1ling.el18
epel

[root@centos8 ~]#dnf -y install java-1.8.0-openjdk.x86_64 java-1.8.0-openjdk-
devel

[root@centos8 ~]#java -version

openjdk version "1.8.0_232"

Open]DK Runtime Environment (build 1.8.0_232-b09)
Openl]DK 64-Bit Server VM (build 25.232-b09, mixed mode)

[root@centos8 ~]#which java

/usr/bin/java

[root@centos8 ~]#11 /usr/bin/java

Trwxrwxrwx 1 root root 22 Feb 8 20:03 /usr/bin/java -> /etc/alternatives/java

[root@centos8 ~]#11 /etc/alternatives/java
Trwxrwxrwx 1 root root 73 Feb 8 20:03 /etc/alternatives/java ->
/usr/1ib/jvm/java-1.8.0-openjdk-1.8.0.232.b09-0.e18_0.x86_64/jre/bin/java

[root@centos8 ~]#rpm -qf /usr/1ib/jvm/java-1.8.0-openjdk-1.8.0.232.b09-
0.e18_0.x86_64/jre/bin/java
java-1.8.0-openjdk-headless-1.8.0.232.b09-0.e18_0.x86_64

Sefl: %%E java-11-openjdk

Open]DK 64-Bit Server vM 18.9 (build 11.0.7+10-LTS, mixed mode, sharing)
[root@centos8 ~]#dnf -y install java-1l-openjdk.x86_64

[root@centos8 ~]#java --version

openjdk 11.0.7 2020-04-14 LTS

OpenJDK Runtime Environment 18.9 (build 11.0.7+10-LTS)

el fRiFisiTjavatEfF

[root@centos8 ~]#dnf -y install java-1.8.0-openjdk-devel

[root@centos8 ~]#cat Hello.java
class Hello{
public static void main(string[] args)

{
System.out.println("hello, world");
3
}
#4 FE FT T

[root@centos8 ~]#javac Hello.java

[root@centos8 ~]#11 Hello.*

-rw-r--r-- 1 root root 416 Oct 24 13:00 Hello.class
-rw-r--r-- 1 root root 130 Aug 22 23:38 Hello.java

[root@centos8 ~]#file Hello.class
Hello.class: compiled Java class data, version 52.0 (Java 1.8)

#izfTjavaliF
[root@centos8 ~]#java Hello
hello, world



e ubuntu &% openjdk

[root@ubuntul804 ~]#apt update

[root@ubuntul804 ~]#apt -y install openjdk-8-jdk

[root@ubuntul804 ~]#java -version

openjdk version "1.8.0_242"

Open]DK Runtime Environment (build 1.8.0_242-8u242-b08-0ubuntu3~18.04-b08)
Openl]DK 64-Bit Server VM (build 25.242-b08, mixed mode)

root@Qubuntu2004:~# apt -y install openjdk-11-jdk

root@ubuntu2004:~# java -version

openjdk version "11.0.9.1" 2020-11-04

Open]DK Runtime Environment (build 11.0.9.1+1-Ubuntu-Oubuntul.20.04)

OpenJDK 64-Bit Server VM (build 11.0.9.1+1-Ubuntu-Oubuntul.20.04, mixed mode,
sharing)

2.2.4.4 TEoracleE] JDK

B T EdERE:
#ERETFEFM G35, 468 FEIDK
https://www.oracle.com/java/technologies/downloads/#java8

https://www.oracle.com/java/technologies/downloads/#javall
https://www.oracle.com/java/technologies/javase/javase-jdk8-downloads.html

© Java SE Development Kit 8 - Dov X | &+ -

&« O 8 nhttps//www.oracle.com/java/technologies/javase/javase-jdk8-downloads.html B %2 % ¢ B & & =
Linux ARM 52 Hard Float ABI 15.4MB LY, JOK-BUZOI-IINUX-arm3Z-Vip-nrittar.gz
Linux ARM 64 Hard Float ABI 70.3 MB -li, jdk-8u261-linux-armé4-vfp-hflt.tar.gz
Linux x86 RPM Package 12192 MB ',i, jdk-8u261-linux-i586.rpm
Linux x86 Compressed Archive 136.81 MB ':i, jdk-8u261-linux-i586.tar.gz
Linux x64 RPM Package 12153 MB 1, jdk-8u261-linux-x64.rpm
Linux x64 Compressed Archive 136.48 MB 'i, jdk-8u261-linux-x64.tar.gz
macOS x64 20394 MB ',i, jdk-8u261-macosx-x64.dmg
Solaris SPARC 64-bit (SVR4 package) 125.77 MB ',i, jdk-8u261-solaris-sparcv9.tar.Z
Solaris SPARC 64-bit 88.72MB -li‘ jdk-8u261-solaris-sparcv9.tar.gz
Solaris x64 (SVR4 package) 134.23 MB -li, jdk-8u261-solaris-x64.tar.Z

Solaris x64 92.47 MB -li, jdk-8u261-solaris-x64.tar.gz
TEEESS 357328..


af://n509

© Java SE Development Kit 8 - Dov X | =+

&«

O B https//www.oracle.com/java/technologies/javase/javase-jdk8-downloads.html

Linux ARM 32 Hard Float ABI

Linux ARM 64 Hard Float ABI

Linux x86 RPM Package

Linux x86 Compressed Archive

Linux x64 RPM Package

Linux x64 Compressed Archive

macOS x64

Solaris SPARC 64-bit (SVR4 package)

Solaris SPARC 64-bit

Solaris x64 (SVR4 package)

Solaris x64

© Java SE Development Kit 8 - Dov X | +

¢«

73.4 MB

70.3 MB

12192 MB

%% s B o

[«

,i, jdk-8u261-linux-armé64-vfp-hfit.tar.gz

V) jdk-8u261-linux-i586.rpm

‘586.tar.gz
X

‘You must accept the Oracle Technology Network License Agreement for Oracle Java SE to download this software.

64.rpm

¥ |reviewed and accept the Oracle Technology Network License Agreement for Oracle Java SE

12577 MB

88.72 MB

134.23 MB

92.47 MB

Download jdk-8u261-linux-x64.rpm ¥,

O A https://www.oracle.com/java/technologies/javase/javase-jdk8-downloads.html

Linux ARM 52 Hard Float ABI

Linux ARM 64 Hard Float ABI

Linux x86 RPM Package

Linux x86 Compressed Archive

Linux x64 RPM Package

Linux x64 Compressed Archive

macOS x64

Solaris SPARC 64-bit (SVR4 pacl

Solaris SPARC 64-bit

Solaris x64 (SVR4 package)

Solaris x64

/5.4 MB

70.3MB

12192 MB

136.81MB

‘You must accept the Oracle Technology Network License Agreement for Oracle Java SE to download this software.

¥ | reviewed and accept the Oracle Technology Network License Agreement for Oracle Java SE

88.72MB

13423 MB

92.47 MB

2.2.4.4.1 Oracle JDK i rpmZsE

#

-
TEE

downloads.html

Download jdk-8u261-linux-x64tar.gz ¥,

[root@centos8 ~]#1s -Th jdk-8u241-Tinux-x64.rpm
-rw-r--r-- 1 root root 171M Feb 8 18:29 jdk-8u241-Tinux-x64.rpm

#udejdk, JoAEIAR AL
[root@centos8 ~]#dnf -y install jdk-8u241-Tinux-x64.rpm
[root@centos8 ~]#java -version
java version "1.8.0_241"

Java(TM) SE Runtime Environment (build 1.8.0_241-b07)

b4.tar.gz

x-x64.dmg

Y, Jdk-8BuZ61-solaris-sparcv9.tar.Z

,i, jdk-8u261-solaris-sparcv9.tar.gz

V) jdk-8u261-solaris-x64 tar.Z

V) jdk-8u261-solaris-x64 tar.gz

2 % ¢ B &

i, jdk-8u261-linux-armé4-vfp-hflt.tar.gz

V) jdk-8u261-linux-i586.rpm
V) jdk-8u261-linux-i586 tar.gz
X

©64.rpm

64.tar.gz

x-x64.dmg

-sparcv9.tar.Z

,i, jdk-8u261-solaris-sparcv9.tar.gz

,i, jdk-8u261-solaris-x64.tar.Z

,i, jdk-8u261-solaris-x64.tar.gz

F F#: https://www.oracle.com/java/technologies/javase/javase-jdk8-

Java HotSpot(TM) 64-Bit Server VM (build 25.241-b07, mixed mode)

#HIIE WAL =
[root@centos8 ~]#vim /etc/profile.d/jdk.sh
[root@centos8 ~]#cat /etc/profile.d/jdk.sh
export JAVA_HOME=/usr/java/default

export PATH=$JAVA_HOME/bin:$PATH
#LLT WY I 2 205 T

o

jdk-8u261-linux-arm32-vfp-hfit.tar.gz

5% & @
LY, JAK-8UZOI-lINUX-arm>Z-Vip-nritiar.gz

¥~

=

@

é

é

X
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export JRE_HOME=$JAVA_HOME/jre
export CLASSPATH=$JAVA_HOME/1ib/:$IRE_HOME/Tib/

[root@centos8 ~]#. /etc/profile.d/jdk.sh

#EEjdE R

[root@centos8 ~]#which java

/usr/bin/java

[root@centos8 ~]#11 /usr/bin/java

Trwxrwxrwx 1 root root 22 Feb 8 18:35 /usr/bin/java -> /etc/alternatives/java
[root@centos8 ~]#11 /etc/alternatives/java

Trwxrwxrwx 1 root root 41 Feb 8 18:35 /etc/alternatives/java ->
/usr/java/jdk1l.8.0_241-amd64/jre/bin/java

[root@centos8 ~]#rpm -q --scripts jdk-8u241-Tinux-x64.rpm

#EED W H S N/user/java

[root@centos8 ~]#rpm -ql1 jdk-8u241-Tinux-x64.rpm |less

warning: jdk-8u241-Tinux-x64.rpm: Header V3 RSA/SHA256 Signature, key ID
ec551f03: NOKEY

/usr

/usr/java

/usr/java/jdk1l.8.0_241-amd64

/usr/java/jdkl.8.0_241-amd64/.java
/usr/java/jdk1l.8.0_241-amd64/.java/.systemPrefs
/usr/java/jdkl.8.0_241-amd64/.java/.systemPrefs/.system.lock
/usr/java/jdkl.8.0_241-amd64/.java/.systemPrefs/.systemRootModFile
/usr/java/jdk1.8.0_241-amd64/.java/init.d

[root@centos8 ~]#11 /usr/java/

total O

Trwxrwxrwx 1 root root 16 Feb 8 18:35 default -> /usr/java/latest

drwxr-xr-x 8 root root 258 Feb 8 18:35 jdk1.8.0_241-amd64

Trwxrwxrwx 1 root root 28 Feb 8 18:35 latest -> /usr/java/jdk1.8.0_241-amd64

2.2.4.4.2 Oracle |DKRY— it ST e

# T @A https://www.oracle.com/java/technologies/javase/javase-jdk8-
downloads.htm]l

[root@centos8 ~]#tar xvf jdk-8u241-1inux-x64.tar.gz -C /usr/local/
[root@centos8 ~]#cd /usr/local/

[root@centos8 ~]#1n -s jdk1.8.0_241/ jdk

#FHIIEAC IR B

[root@centos8 ~]#vim /etc/profile.d/jdk.sh
[root@centos8 ~]#cat /etc/profile.d/jdk.sh

export JAVA_HOME=/usr/local/jdk

export PATH=$PATH:$JAVA_HOME/bin

#LAT W I o 20 T

#export JRE_HOME=$JAVA_HOME/jre

#export CLASSPATH=.:$JAVA_HOME/1ib/:$IRE_HOME/Tib/

[root@centos8 ~]#. /etc/profile.d/jdk.sh

#7175 1 JIAVA_HOMEZS /oL iR ., 75 Ml tomeat /s shist £ R i i
[root@centos8 ~]#catalina.sh
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Neither the JAVA_HOME nor the JRE_HOME environment variable is defined
At Teast one of these environment variable is needed to run this program
[root@centos8 ~]#startup.sh

Neither the JAVA_HOME nor the JRE_HOME environment variable is defined
At Teast one of these environment variable is needed to run this program

AT

[root@centos8 ~]#java -version

java version "1.8.0_241"

Java(TM) SE Runtime Environment (build 1.8.0_241-b07)

Java HotSpot(TM) 64-Bit Server VM (build 25.241-b07, mixed mode)
[root@centos8 ~]#which java

/usr/local/jdk/bin/java

2.3.4.4.3 —REEiH IR DK

[root@ubuntul804 ~]#cat install_jdk.sh
#!/bin/bash

#*********nnk********************************************************

#Author: wangxiaochun

#QQ: 29308620

#Date: 2021-03-15

#FileName: install_jdk.sh

#URL : http://www.wangxiaochun.com
#Description: The test script

2021 Al11 rights reserved

JORCRR O

#Copyright (C):
# ek % e %

DIR= pwd"
IDK_FILE="jdk-8u281-1inux-x64.tar.gz"
JDK_DIR="/usr/local"

color OO {
RES_COL=60
MOVE_TO_coL="echo -en \\033[${RES_coL}G"
SETCOLOR_SUCCESS="echo -en \\033[1;32m"
SETCOLOR_FAILURE="echo -en \\033[1;31m"
SETCOLOR_WARNING="echo -en \\033[1;33m"
SETCOLOR_NORMAL="echo -en \E[Om"
echo -n "$2" && $MOVE_TO_COL
echo -n "["
if [ $1 = "success" -o $1 = "0" ] ;then
${SETCOLOR_SUCCESS}
echo -n $" ok "
elif [ $1 = "failure" -o $1 = "1" ] ;then
${SETCOLOR_FAILURE}
echo -n $"FAILED"
else
${SETCOLOR_WARNING}
echo -n $"WARNING"
fi
${SETCOLOR_NORMAL}
echo -n "]"
echo
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install_jdk({
if ! [ -f "$DIR/$IDK_FILE" ];then
color 1 "$IDK_FILE CfFATEAE"
exit;
elif [ -d $IDK_DIR/jdk ];then
color 1 "IDK C.&Ze"
exit
else
[ -d "$IDK_DIR" ] || mkdir -pv $IDK_DIR
fi
tar xvf $DIR/$IDK_FILE -C $IDK_DIR
cd $IDK_DIR && In -s jdk* jdk

cat > /etc/profile.d/jdk.sh <<EOF

export JAVA_HOME=$IDK_DIR/jdk

export PATH=\$PATH:\$JAVA_HOME/bin

#export JRE_HOME=\$JAVA_HOME/jre

#export CLASSPATH=. :\$JAVA_HOME/1ib/:\$IRE_HOME/1ib/

EOF

/etc/profile.d/jdk.sh
java -version && color 0 "IDK Z#5Ep" || { color 1 "IDK Z3ERM" ; exit; }
}

install_jdk

3 Tomcat EfiliTige

Apache Tomcat

3.1 TomcatFRFI 438

3.1.1 WEBMFHiRSSES

Web RIFRRS3=RAI(ER
HiERIR

https://www.baeldung.com/java-in-2019
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Server Adoption 2019

Tomeat
letty
Wildfly
JBoss EAP
WebLogic
WebSphere

GlassFish
TomEE
Cther
Mone

0.0% 20.0% 40.0% 60.0% 80.0%

e FF: IBM WebSphere, Oracle WebLogic (JRIEFBEAAT]) . Oracle Oc4j. RedHat JBossZ
e JHJR: Tomcat, Jetty, Resin, Glassfish

3.1.2 Tomcat 1148

Tomcat fRFBEER—NRZEIFHURCHBAWeb NARSSEE, BTFRERNARSEE, TH/NERSFF]
HEHEOBEPASRZSINFE THEIRFER, Tomcat BB EHTMIESERRENIIEE, BEE—
Servletf)SPAE:

FIBTFTSUN NEIR— N Servletly&%&CIINE Java Web Server, FF&AZZ James Duncan
Davidson, 19994, BB RANLS TapacheEES (ASF) , FIASFIIBRIIE JServ &7, F
FHIERL TR I B

Tomcat {YXEEWM T Java EERSERSServiet, JSPIERAIZEE, E)avaEEARTTERSLH,

EZZEB MO ReillyIfmZzINH AR DavidsonFB 2 BE— B EAEHE, BREAMEEWER,
%H’JH&FH@ /\Elglj

(TomcattUEiEra) HEMNT
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1999 R Fh#ItakR AR Tomcat 3.0, LI T Servlet 2.2 F1JSP 1.1¥158.,
Tomcat 4.x&fld, AT Catalina (Servletz28) #Jasper (JSP engine) &
5] Tomcat WERRAELEFHE 9.0.x fixads, BHpidAdEERRAS 8.x 1 7.x

BM: http://tomcat.apache.org/

BRI https://tomcat.apache.org/tomcat-8.5-doc/index.html
FEIS:

https://cwiki.apache.org/confluence/display/tomcat/

https://cwiki.apache.org/confluence/display/tomcat/FAQ
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https://cwiki.apache.org/confluence/display/tomcat/FAQ

3.1.3 Tomcat ERAX3I

BAXHY: https://tomcat.apache.org/whichversion.html

Serviet JSP EL WebSocket
Spec Spec Spec Spec
5.0 3.0 4.0 2.0
4.0 2.3 3.0 1.1
3.1 2.3 3.0 1.1
3.1 23 3.0 1.1
3.0 2.2 2.2 1.1
2.5 2.1 2.1 N/A
24 2.0 N/A N/A
2.3 1.2 N/A N/A
2.2 1.1 N/A N/A

3.2 && Tomcat

3.2.1 EFEE%&F3E Tomcat
3.2.1.1 CentOS & %E tomcat

Authentication
(JASIC) Spec

2.0

N/A

N/A

N/A

N/A

N/A

N/A

CentOS 8 B EEFBRILZBIRHtomcatiBXE

[root@centos8 ~]#yum 1list tomcat
Last metadata expiration check: 1:25:35 ago on wed 15 Jul 2020 09:01:28 AM CST.
Error: No matching Packages to 1list

Apache
Tomcat
Version

10.0.x
9.0.x
8.5.x

8.0.x
(superseded)

7.0.x

6.0.x
(archived)

5.5.x
(archived)

4.1.x
(archived)

3.3.x
(archived)

Latest
Released
Version

10.0.0-M1
9.0.31
8.5.51

8.0.53
(superseded)

7.0.100

6.0.53
(archived)

5.5.36
(archived)

4.1.40
(archived)

3.3.2
(archived)

Supported Java
Versions

8 and later
8 and later

7 and later

7 and later

6 and later (7 and
later for
WebSocket)

5 and later

1.4 and later

1.3 and later

1.1 and later

CentOS 7 yumGEERFEHHITomcat 7.0hiA %%, WHREEREtomcathiRARIE, FEE

j&fl: 7ECentOS 7 k&% tomcat

[root@centos7 ~]#yum Tist tomcat*

Loaded plugins: fastestmirror

Loading mirror speeds from cached hostfile

* base:
Available Packages
tomcat.noarch
base
tomcat-admin-webapps.noarch
base
tomcat-docs-webapp.noarch
base

7.0.76-9.e17_6

7.0.76-9.e17_6

7.0.76-9.e17_6
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tomcat-el-2.2-api.noarch 7.0.76-9.e17_6

base

tomcat-javadoc.noarch 7.0.76-9.e17_6
base

tomcat-jsp-2.2-api.noarch 7.0.76-9.e17_6
base

tomcat-jsvc.noarch 7.0.76-9.e17_6
base

tomcat-1ib.noarch 7.0.76-9.e17_6
base

tomcat-native.x86_64 1.2.21-1.e17
epel

tomcat-servlet-3.0-api.noarch 7.0.76-9.e17_6
base

tomcat-webapps.noarch 7.0.76-9.e17_6
base

tomcatjss.noarch 7.2.1-8.e17_6
base

[root@centos7 ~]#yum -y install tomcat tomcat-webapps tomcat-admin-webapps
tomcat-docs-webapp

[root@centos? ~]#systemctl enable --now tomcat

Created symlink from /etc/systemd/system/multi-user.target.wants/tomcat.service
to /usr/1ib/systemd/system/tomcat.service.

[root@centos? ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer

Address:Port

LISTEN 0 100 127.0.0.1:25

LISTEN 0 128 Vo2

*ow

LISTEN 0 100 [::1]:25
[g85]3s®

LISTEN 0 1 [::ffff:127.0.0.1]:8005
[33]]8®

LISTEN 0 100 [::7:8009
[g9]s®

LISTEN 0 100 [::7:8080
[52]| 3%

LISTEN 0 128 [::7:22
[g8]s®

[root@centos7 ~]#getent passwd tomcat

tomcat:x:53:53:Apache Tomcat:/usr/share/tomcat:/sbin/nologin

[root@centos7 ~]#ps aux|grep tomcat

tomcat 1328 0.4 11.2 2298188 112004 ? Ss1 21:32 0:11
/usr/1ib/jvm/jre/bin/java -classpath
/usr/share/tomcat/bin/bootstrap.jar:/usr/share/tomcat/bin/tomcat-
juli.jar:/usr/share/java/commons-daemon.jar -Dcatalina.base=/usr/share/tomcat -
Dcatalina.home=/usr/share/tomcat -Djava.endorsed.dirs= -
Djava.io.tmpdir=/var/cachetomcat/temp -
Djava.util.logging.config.file=/usr/share/tomcat/conf/logging.properties -
Djava.util.logging.manager=org.apache.juli.ClassLoaderLogManager
org.apache.catalina.startup.Bootstrap start

root 1521 0.0 0.0 112712 960 pts/0 R+ 22:15 0:00 grep --
color=auto tomcat
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[& Apache Tomcat/7.0.76 x  +
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Home Documentation Configuration Examples Wiki Mailing Lists

Apache Tomcat/7.0.76

Recommended Reading:
Security Considerations HOW-TO
Manager Application HOW-TO

Clustering/Session Replication HOW-TO

Developer Quick Start

Tomcat Setup
First Web Application

Realms & AAA Examples
JDBC DataSources

Managing Tomcat Documentation

For security, access to the manager webapp is
restricted. Users are defined in:

Tomcat 7.0 Documentation
Tomcat 7.0 Configuration

$CATALINA_HOME/conf/tomcat-users. xml

In Tomcat 7.0 access to the manager
application is split between different users.

Tomcat Wiki

Find additional important configuration

Read more... information in:

$CATALINA_HOME/RUNNING. txt

Release Notes

3.2.1.2 Ubuntu g8 %&2& tomcat

FBffl: Ubuntu20.04Z%£tomcat9

[root@ubuntu2004 ~J#apt update
[root@ubuntu2004 ~]#apt list tomcat®
Listing... Done

tomcat9-admin/focal-security,focal-updates,now 9.0.31-1ubuntu0.1l all [installed]

Developers may be interested in:

-

A @ cBH <<k O
Find Help

f ReacrE :

Server Status
Manager App

Host Manager

Servlet Specifications
Tomcat Versions

Getting Help
FAQ and Mailing Lists

The following mailing lists are available:

tomcat-announce
Important announcements, releases, security
vulnerability notifications. (Low volume).

tomcat-users

User support and discussion

taglibs-user

User support and discussion for Apache Taglibs

tomcat9-common/focal-security,focal-updates,now 9.0.31-1ubuntu0.1 all

[installed,automatic]

tomcat9-docs/focal-security,focal-updates,now 9.0.31-1ubuntu0.1 all [installed]
tomcat9-examples/focal-security,focal-updates,now 9.0.31-1ubuntu0.1l all

[installed]

tomcat9-user/focal-security, focal-updates 9.0.31-1ubuntu0.1 all
tomcat9/focal-security, focal-updates,now 9.0.31-1ubuntu0.1 all [installed]
[root@ubuntu2004 ~]J#apt -y install tomcat9 tomcat9-admin tomcat9-docs tomcat9-

examples

| O [ Apache Tomcat x |
‘ & > C A 7F&2 | 1000208080

It works !

common/RUNNING. txt. gz.

You might consider installing the following packages, if you haven't already done so:

users. xml.

If you're seeing this page via a web browser, it means you've setup Tomcat successfully. Congratulations!

This is the default Tomcat home page. It can be found on the local filesystem at: /var/1ib/toncat9/webapps/R00T/ index. html

Tomcat veterans might be pleased to learn that this system instance of Tomcat is installed with caTALINA_HOME in /usr/share/toncat9 and CATALINA_BASE in /var/1ib/toncat9, following the rules from /usr/share/doc/ toncato-

tomcat9-docs: This package installs a web application that allows to browse the Tomcat 9 documentation locally. Once installed, you can access it by clicking here.
tomcat9-examples: This package installs a web application that allows to access the Tomcat 9 Servlet and JSP examples. Once installed, you can access it by clicking here.

tomcat9-admin: This package installs two web applications that can help managing this Tomcat instance. Once installed, you can access the manager webapp and the host-manager webapp.

NOTE: For security reasons, using the manager webapp is restricted to users with role "manager-gui". The host-manager webapp is restricted to users with role "admin-gui". Users are defined in /etc/toncat9/ toncat

X

FBf: Ubuntu180.4%22E tomcat8

[root@ubuntul804 ~]J#apt update

[root@ubuntul804 ~]#apt -y install tomcat8 tomcat8-admin tomcat8-docs
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3.2.2 ZiH#%EEE Tomcat

CentOS 7 B9yumiEAJtomcathkA=&|H,mMmCent0S8 yumiRE Ftomcat

BRILLERERAITomcatEZ8.5. XiRA HEEF MApache B R “itfltomcatBH TRE WNEFH R

=

3.2.2.1 THHRE
FE: T¥tomcat B RSEERE)DK

BAOMRGRIGR TR

https://tomcat.apache.org/download-80.cgi
https://mirrors.tuna.tsinghua.edu.cn/apache/tomcat/

8 Apache Tome

ApacheTom X |+

<« O A hips//tomcatapache.org/download-80.cgi

Apache Tomcat®

 APACHECON
i
Save the datel

Apache Tomcat

Home
Taglibs
Maven Plugin

Documentation
Tomeat 10.0 alpha)
Tomcat 9.0
Tomcat 85
Tomcat 7.0
Tomcat Connectors
Tomcat Native

Wiki
Migration Guide

Problems?
Security Reports
Find help

Maling Lists
IRC

Get Involved
Overview
Source code
Buildbot
Translations
Tools

Madia

Tomcat 8 Software Downloads

Welcome to the Apache Tomeat® 8.x software download page. This page provides download links for obtaining the latest versions of Tomcat 8.x software, as well as links to the archives of older releases.

Unsure which version you need? Specification versions implemented, minimunm Java version required and lots more useful information may be found on the which version? page.

Quick Navigation

KEYS | 8550 | Browse | Archives

Release Integrity

You must verify the integrity of the downloaded files. We provide OpenPGP signatures for every release file. Thi ture should be matched against the KEYS the OpenPGP keys of T

X

s B o % a *@® § -

/) / rercre

Managers. We also provide sa-512 checksums for every

s Rel
release file. After you download the file, you should calculate a checksum for your download, and make sure itis the same as ours.
Mirrors
You are currently irror.bit.ed he. If you encounter a pi this miror, please select another mirror. If all mirrors are failing, there are backup mirrors (at the end of the mirrors list) that should be available.
Other mirrors: [ltps /miror bil edu crvapache! [ change
85.59

Please see the README file for packaging information. It explains what every distribution contains.

Binary Distributions

* Core: -
o zip (pgp. shas12) /

tar.gz (pgp. shas12)
o 3-bit Windows 7ip (pgp, shas12)

o b4 gp. shas12)

© 32:bit/64-bit Windows Service Installer (pgp, sha512)
* Full documentation:

© laLgz (pgR. shas12)
« Deployer:

© Zip (ogp shas12)

o targz (pgp. shas12)

- Exras
° (08 shas12)
o Web services jar (pgp, shas12)
« Embedded

© largz (pep. shas12)
© zip (pgp, shas12)

Source Code Distributions

#8  BAERAG R R 3
[root@centos8 ~]#wget http://mirrors.tuna.tsinghua.edu.cn/apache/tomcat/tomcat-

8/v8.5

.50/bin/apache-tomcat-8.5.50.tar.gz

[root@centos8 ~]#tar xf apache-tomcat-8.5.50.tar.gz -C /usr/local/
[root@centos8 ~]#cd /usr/local/
[root@centos8 Tocal]#1n -s apache-tomcat-8.5.50/ tomcat

#1552 PATHAS 5t

[root@centos8 ~]#echo 'PATH=/usr/local/tomcat/bin:$PATH' >
/etc/profile.d/tomcat.sh

[root@centos8 ~]#. /etc/profile.d/tomcat.sh

[root@centos8 ~]#echo $PATH
/usr/local/tomcat/bin:/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/usr/loc
al/jdk/bin:/root/bin

#EEY

AR B v B M i 2 FVE

[root@centos8 ~]#catalina.sh

Using CATALINA_BASE: /usr/local/tomcat
Using CATALINA_HOME: /usr/local/tomcat
Using CATALINA_TMPDIR: /usr/local/tomcat/temp

Using JRE_HOME:

/usr/local/jdk
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Using CLASSPATH:
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar
Usage: catalina.sh ( commands ... )
commands:

debug Start Catalina in a debugger

debug -security Debug Catalina with a security manager

jpda start Start Catalina under JPDA debugger

run Start Catalina in the current window

run -security Start in the current window with security manager

start Start Catalina in a separate window

start -security Start in a separate window with security manager

stop Stop Catalina, waiting up to 5 seconds for the process to
end

stop n Stop Catalina, waiting up to n seconds for the process to
end

stop -force

if sti

stop n -force

11 running

Stop Catalina, wait up to 5 seconds and then use kill -KILL

Stop Catalina, wait up to n seconds and then use kill -KILL

if still running

configtest Run a basic syntax check on server.xml - check exit code for
result

version what version of tomcat are you running?

Note: waiting for the process to end and use of the -force option require that
$CATALINA_PID is defined

#EH I

B B ARAAE B

[root@centos8 ~]#catalina.sh version

Using
Using
Using
Using
Using

CATALINA_BASE:
CATALINA_HOME:
CATALINA_TMPDIR:
JRE_HOME:
CLASSPATH:

/usr/Tlocal/tomcat
/usr/local/tomcat
/usr/local/tomcat/temp
/usr/local/jdk/jre

/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar

Using

CATALINA_OPTS:

Server version: Apache Tomcat/8.5.59

Server built: oct 6 2020 16:57:18 UTC
Server number: 8.5.59.0

0S Name: Linux

0S Version: 4.18.0-193.e18.x86_64
Architecture: amd64

JVM Version: 1.8.0_261-b12

JVM Vendor: oracle Corporation
#)r3)tomcat

[root@centos8 ~]#startup.sh

Using CATALINA_BASE: /usr/Tlocal/tomcat

Using CATALINA_HOME: /usr/local/tomcat

Using CATALINA_TMPDIR: /usr/local/tomcat/temp

Using JRE_HOME: /usr/local/jdk/jre

Using CLASSPATH:
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar
Tomcat started.

#7257 i

[root@centos8 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer Address:Port
LISTEN 0 128 0.0.0.0:22 0.0.0.0:*
LISTEN 0 100 *:8080 G2



LISTEN 0 128 [::]:22 [33]5®
LISTEN 0 1 [::ffff:127.0.0.1]:8005 @
LISTEN 0 100 *:8009

#EF R L rootJE 3

[root@centos8 ~]#ps aux|grep tomcat

root 12994 34.1 9.4 2155140 76912 pts/0  sSi 22:38 0:02
/usr/local/jdk/jre/bin/java -
Djava.util.logging.config.file=/usr/local/tomcat/conf/logging.properties -
Djava.util.Tlogging.manager=org.apache.juli.ClassLoaderLogManager -
Djdk.t1s.ephemeralDHKeySize=2048 -
Djava.protocol.handler.pkgs=org.apache.catalina.webresources -
Dorg.apache.catalina.security.SecurityListener.UMASK=0027 -
Dignore.endorsed.dirs= -classpath
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar -
Dcatalina.base=/usr/local/tomcat -Dcatalina.home=/usr/local/tomcat -
Djava.io.tmpdir=/usr/local/tomcat/temp org.apache.catalina.startup.Bootstrap
start

root 13039 0.0 0.1 12108 1076 pts/0 R+ 22:38 0:00 grep --
color=auto tomcat

#%[tomcat

[root@centos8 ~]#shutdown.sh

Using CATALINA_BASE: /usr/local/tomcat

Using CATALINA_HOME: /usr/local/tomcat

Using CATALINA_TMPDIR: /usr/local/tomcat/temp

Using JRE_HOME: /usr/local/jdk/jre

Using CLASSPATH:
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar
#80E DU BL, 4852 10s f5 = 1k, BRiASs

[root@centos8 ~]#catalina.sh stop 10

[root@centos8 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port
LISTEN 0 128 0.0.0.0:22
0.0.0.0:*
LISTEN 0 128 [::]:22
[32]g®

#HRHANE TS 3 tomeat

[root@centos8 ~]#catalina.sh start

Using CATALINA_BASE: /usr/local/tomcat

Using CATALINA_HOME: /usr/local/tomcat

Using CATALINA_TMPDIR: /usr/local/tomcat/temp

Using JRE_HOME: /usr/local/jdk/jre

Using CLASSPATH:
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar
Tomcat started.

[root@centos8 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port LISTEN 0 128
0.0.0.0:22 0.0.0.0:*
LISTEN 0 100 *:8080
LISTEN 0 128 [::]:22



LISTEN 0 1 [::ffff:127.0.0.1]:8005

LISTEN 0 100 *:8009

#HHANETT RO H tomeat

[root@centos8 ~]#catalina.sh stop

Using CATALINA_BASE: /usr/local/tomcat

Using CATALINA_HOME: /usr/local/tomcat

Using CATALINA_TMPDIR: /usr/local/tomcat/temp

Using JRE_HOME: /usr/local/jdk/jre

Using CLASSPATH:
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar

FTFRNAS8I1a]) . http://tomcat:8080/, IEEAIUBRITRE
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Apache Tomcat/8.5.57 [ APACHE i ss susens
™  Recommended Reading: Server Status
% Security Considerations How-To W

Manager Application How-To
Clustering/Session Replication How-To Host Manager

Developer Quick Start

Tomcat Setup Realms & AAA Examples Servlet Specifications
Eirst Web Application JDBC DataSources Tomcat Versions
Managing Tomcat Documentation Getting Help
For security, access to the manager webapp is Tomcat 8.5 Documentation FAQ and Mailing Lists
restricted. Users are defined in: . ) )

Tomcat 8.5 Configuration The following mailing lists are available:
SCATALINA_HOME/conf/tomcat-users. xml

Tomcat Wiki tomcat-announce
In Tomcat 8.5 access to the manager ) — ) Important announcements, releases, security
application is split between different users. Find additional important configuration vulnerability notifications. (Low volume).
Read more... information in: .

SCATALINA_HOME/RUNNING. txt R ===inotandischsshy
Release Notes tanlihe.icar

" EHIR: tomcat #l catalina X&

TomcatfIservlet&#sfE4 . XA #icraig McClanahan(Apache StrutsTiH KA1 A, /2 Tomcat
K catalina RIZEMIE) B #rit Ccatalina.Bicatalinasiservlet4iss.

Tomcat & L4 R34 4

(1) WebZ¥#% : A ¥ A5 T ;

(2) ISPZ&E#s B jspiimEI K — MK serviet

(3) catalina: 2 4 serviet#&#, Hl TaFservlet

Catalinam R E VGRS 22 0 B — NN g, BFUAH RGBS 4, SRR RIER /N
. Servletiz{rHi & I k¥ Ccraig McClanahanX yE¥catalinaly, #blcatalinadi 4 it i T
XA, FAMETF R R B, Tomcat @A — A mAvalonfiRSS4HESE F, TiAvalonll &
Catalina®y EI—ANEIA T, TR A S/NEA A OSBRI 2 AR, Bk A

tomcat it E M HEHFRIE. FTENIZNG.


http://tomcat:8080/

3.2.2.2 figE® tomcatBBEIAY service {&

#4)4d tomcat L fmk
[root@centos8 ~]#useradd -r -s /sbin/nologin tomcat

#iE g servi ce SUAF AR IS IA BT S

[root@centos8 ~]#vim /usr/local/tomcat/conf/tomcat.conf

[root@centos8 ~]#cat /usr/local/tomcat/conf/tomcat.conf

#NAE R /DR E TN REE3) tomcat

JAVA_HOME=/usr/Tocal/jdk

#IRE_HOME=/usr/local/jdk/jre

#UNEAYEE LR &, /var/log/messages O 2 BT UG 3 S iR FE R

Mar 15 14:30:09 centos8 startup.sh[1530]: Neither the JAVA_HOME nor the JRE_HOME
environment variable is defined

Mar 15 14:30:09 centos8 startup.sh[1530]: At Teast one of these environment
variable is needed to run this program

[root@centos8 ~]#chown -R tomcat.tomcat /usr/local/tomcat/

#6# tomcat . service Xt

[root@centos8 ~]#vim /1ib/systemd/system/tomcat.service

[root@centos8 ~]#cat /1ib/systemd/system/tomcat.service

[Unit]

Description=Tomcat

#After=syslog.target network.target remote-fs.target nss-lookup.target
After=syslog.target network.target

[Servicel]

Type=forking

#OLF —ik—

EnvironmentFile=/usr/local/tomcat/conf/tomcat.conf

#80, WNEEA A LI /usr/local/tomcat/conf/tomcat. confseff, WL —AT 7]
Environment=JAVA_HOME=/usr/local/jdk


af://n676

ExecStart=/usr/local/tomcat/bin/startup.sh
ExecStop=/usr/local/tomcat/bin/shutdown.sh
PrivateTmp=true

User=tomcat

Group=tomcat

[Install]
wantedBy=multi-user.target

[root@centos8 ~]#systemct] daemon-reload
[root@centos8 ~]#systemct]l enable --now tomcat
Created symlink /etc/systemd/system/multi-user.target.wants/tomcat.service -
/usr/1ib/systemd/system/tomcat.service.
[root@centos8 ~]#systemctl status tomcat
e tomcat.service - Tomcat

Loaded: loaded (/usr/lib/systemd/system/tomcat.service; enabled; vendor
preset: disabled)

Active: active (running) since Sat 2020-02-08 23:37:02 CST; 5s ago

Process: 14312 ExecStart=/usr/local/tomcat/bin/startup.sh (code=exited,
status=0/SUCCESS)
Main PID: 14320 (java)

Tasks: 43 (limit: 4895)
Memory: 64.2M
CGroup: /system.slice/tomcat.service
L-14320 /usr/Tlocal/jdk/jre/bin/java -

Djava.util.logging.config.file=/usr/local/tomcat/conf/Togging>

Feb 08 23:37:02 centos8.localdomain systemd[1]: Starting Tomcat...
Feb 08 23:37:02 centos8.localdomain systemd[1]: Started Tomcat.

#EE HE

[root@centos8 ~]#tail /var/log/messages

Mar 15 14:32:13 centos8 systemd[1]: Reloading.

Mar 15 14:32:23 centos8 systemd[1]: Starting Tomcat...
Mar 15 14:32:23 centos8 startup.sh[1575]: Tomcat started.
Mar 15 14:32:23 centos8 systemd[1]: Started Tomcat.

3.2.3 SRR —HE=EE tomcat BIAE

[root@ubuntul804 ~]#cat install_tomcat.sh
#!/bin/bash

#

#:’::‘::“::‘::‘::‘::‘:7‘ Tedhddhhhdfhhd

#Author: wangxiaochun

#QQ: 29308620

#Date: 2021-03-15

#FileName: install_tomcat.sh

#URL : http://www.wangxiaochun.com
#Description: The test script

#Copyright (CO):

#**********

2021 A11 rights reserved

ek hdddddhffdk

JDK_FILE="jdk-11.0.14_Tinux-x64_bin.tar.gz"
#IDK_FILE="jdk-8u281-1inux-x64.tar.gz"
TOMCAT_FILE="apache-tomcat-9.0.59.tar.gz"
#TOMCAT_FILE="apache-tomcat-8.5.64.tar.gz"
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JDK_DIR="/usr/local"
TOMCAT_DIR="/usr/local"
DIR= pwd"

color OO {
RES_COL=60
MOVE_TO_coL="echo -en \\033[${RES_coL}G"
SETCOLOR_SUCCESS="echo -en \\033[1;32m"
SETCOLOR_FAILURE="echo -en \\033[1;31m"
SETCOLOR_WARNING="echo -en \\033[1;33m"
SETCOLOR_NORMAL="echo -en \E[Om"
echo -n "$2" && $MOVE_TO_COL
echo -n "["
if [ $1 = "success" -0 $1 = "0" ] ;then
${SETCOLOR_SUCCESS}
echo -n $" ok "
elif [ $1 = "failure" -o $1 = "1" ] ;then
${SETCOLOR_FAILURE}
echo -n $"FAILED"
else
${SETCOLOR_WARNING}
echo -n $"WARNING"
fi
${SETCOLOR_NORMAL}
echo -n "]"
echo

install_jdk({
if I [ -f "$DIR/$IDK_FILE" ];then
color 1 "$IDK_FILE XHEA(FE"
exit;
elif [ -d $IDK_DIR/jdk ];then
color 1 "IDK CE&Z%E"
exit
else
[ -d "$IDK_DIR" ] || mkdir -pv $IDK_DIR
fi
tar xvf $DIR/$IDK_FILE -C $IDK_DIR
cd $IDK_DIR && Tn -s jdk* jdk

cat > /etc/profile.d/jdk.sh <<EOF

export JAVA_HOME=$JIDK_DIR/jdk

export PATH=\$PATH:\$JAVA_HOME/bin

#export JRE_HOME=\$JAVA_HOME/jre

#export CLASSPATH=\$JAVA_HOME/T1ib/:\$IRE_HOME/Tib/

EOF

/etc/profile.d/jdk.sh
java -version & color 0 "IDK ZH#5EM" || { color 1 "IDK ZZ3RIE" ; exit; }
}

install_tomcat(){
if ! [ -f "$DIR/$TOMCAT_FILE" ];then
color 1 "$TOMCAT_FILE SCHEAAEAE"



exit;
elif [ -d $TOMCAT_DIR/tomcat ];then
color 1 "TOMCAT & 22"
exit
else
[ -d "$TOMCAT_DIR" ] || mkdir -pv $TOMCAT_DIR
fi
tar xf $DIR/$TOMCAT_FILE -C $TOMCAT_DIR
cd $TOMCAT_DIR & 1n -s apache-tomcat-*/ tomcat
echo "PATH=$TOMCAT_DIR/tomcat/bin:"'$PATH' > /etc/profile.d/tomcat.sh
id tomcat &> /dev/null || useradd -r -s /sbin/nologin tomcat

cat > $TOMCAT_DIR/tomcat/conf/tomcat.conf <<EOF
JAVA_HOME=$JDK_DIR/jdk
EOF

chown -R tomcat.tomcat $TOMCAT_DIR/tomcat/

cat > /1lib/systemd/system/tomcat.service <<EOF

[Unit]

Description=Tomcat

#After=syslog.target network.target remote-fs.target nss-lookup.target
After=syslog.target network.target

[Servicel]

Type=forking
EnvironmentFile=$TOMCAT_DIR/tomcat/conf/tomcat.conf
ExecStart=$TOMCAT_DIR/tomcat/bin/startup.sh
ExecStop=$TOMCAT_DIR/tomcat/bin/shutdown.sh
RestartSec=3

PrivateTmp=true

User=tomcat

Group=tomcat

[Install]

wantedBy=multi-user.target

EOF

systemct] daemon-reload

systemct] enable --now tomcat.service &> /dev/null

systemct]l is-active tomcat.service & /dev/null && color 0 "TOMCAT =#z#ZEm" || {
color 1 "TOMCAT ZZeRM" ; exit; }

install_jdk

install_tomcat

3.3 tomcatfI LS tIFNLERY
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3.3.1 BR%&H4

BR %88

bin RSEa. FIEERXERFNG
conf BeEN M

lib FEER

logs RA=ES

webapps N AERF, NAFEER

work

SBfl: EFEtomcatiBx BRI

[root@centos8 tomcat]#pwd

jSpERIERRIER Y, ENGEAITALE, FHRNARE, MRLEREES EEH

/usr/local/tomcat

[root@centos8 tomcat]#1s

bin conf Tib Togs README .md RUNNING. txt

webapps

BUILDING.txt CONTRIBUTING.md LICENSE NOTICE RELEASE-NOTES temp work

[root@centos8 tomcat]#1s bin

bootstrap.jar ciphers.sh daemon.sh shutdown.bat
tomcat-native.tar.gz

catalina.bat commons-daemon. jar digest.bat shutdown. sh
tool-wrapper.bat

catalina.sh commons-daemon-native.tar.gz digest.sh startup.bat
tool-wrapper.sh

catalina-tasks.xm1l configtest.bat setclasspath.bat startup.sh
version.bat

ciphers.bat configtest.sh setclasspath.sh  tomcat-

juli.jar version.sh
[root@centos8 tomcat]#1s conf
context.xml

jaspic-providers.xml

Catalina
catalina.policy
catalina.properties
[root@centos8 tomcat]#1s Tib
annotations-api.jar ecj-4.6.3.jar
tomcat-jni.jar
catalina-ant.jar
tomcat-util.jar
catalina-ha.jar
tomcat-util-scan.jar
catalina.jar
tomcat-websocket.jar
catalina-storeconfig.jar
CN.jar websocket-api.jar
catalina-tribes.jar jsp-api.jar
[root@centos8 tomcat]#1s Togs
catalina.2020-02-09.70g
02-09.txt
catalina.out
[root@centos8 tomcat]#1s webapps/
docs host-manager manager

el-api.jar

jasper-el.jar

jasper.jar

jaspic-api.jar

examples

jaspic-providers.xsd tomcat.conf

host-manager.2020-02-09. Tog

Jocalhost.2020-02-09.7og

logging.properties tomcat-users.xml

server.xml tomcat-users.xsd

web . xm1
servlet-api.jar tomcat-il8n-fr.jar
tomcat-api.jar tomcat-il8n-ja.jar
tomcat-coyote.jar  tomcat-il8n-ko.jar
tomcat-dbcp.jar tomcat-il8n-ru.jar
tomcat-il8n-de.jar tomcat-il8n-zh-
tomcat-il8n-es.jar tomcat-jdbc.jar

Tocalhost_access_log.2020-

manager.2020-02-09.Tog

ROOT
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[root@centos8 tomcat]#1s work/
Catalina

[root@centos8 tomcat]#1s work/catalina/

Tocalhost

[root@centos8 tomcat]#1s work/Catalina/localhost/
docs examples host-manager manager ROOT
[root@centos8 tomcat]#11 -i work/catalina/localhost/
total O

68039883 drwxr-x--- tomcat tomcat

2 Feb 9 11:02 docs
135579640 drwxr-x--- 2 tomcat tomcat

2

2

Feb 9 11:02 examples

Feb 9 11:02 host-manager
Feb 9 11:02 manager

Feb 9 11:02 ROOT

202681358 drwxr-x--- 2 tomcat tomcat
571365 drwxr-x--- tomcat tomcat
571364 drwxr-x--- 2 tomcat tomcat

[root@centos8 tomcat]#11 -i webapps/

S O O O O

total 4

202681088 drwxr-x--- 15 tomcat tomcat 4096 Feb 9 11:02 docs

202681094 drwxr-x--- 6 tomcat tomcat 83 Feb 9 11:02 examples
571165 drwxr-x--- 5 tomcat tomcat 87 Feb 9 11:02 host-manager

68039687 drwxr-x--- 5 tomcat tomcat 103 Feb 9 11:02 manager

68039663 drwxr-x--- 3 tomcat tomcat 283 Feb 9 11:02 ROOT

[root@centos8 tomcat]#tree work/Catalina/localhost/
work/catalina/localhost/

— docs

— examples

— host-manager

— manager
L— ROOT

5 directories, 0 files

[root@centos8 tomcat]#curl http://10.0.0.8:8080/
#HUiM it fE, work H b AR o S
[root@centos8 tomcat]#tree work/Catalina/localhost/
work/catalina/Tocalhost/
— docs
— examples
— host-manager
— manager
L— ROOT
L— org
L— apache
— jsp
F— index_jsp.class #7501
L— index_jsp.java #serviet i ff

8 directories, 2 files

#tomcate HENNK jspC A E i javaili SCff, Fgnikaiclass X
[root@centos8 tomcat]#less

work/catalina/Tocalhost/RO0T/org/apache/jsp/index_jsp.java

/*
* Generated by the Jasper component of Apache Tomcat

* Version: Apache Tomcat/8.5.50

* Generated at: 2020-02-09 03:20:20 UTC

* Note: The last modified time of this file was set to

the Tast modified time of the source file after



*

"/

package org.apache.jsp;

generation to assist with modification tracking.

import javax.servlet.*;
import javax.servlet.http.*;
import javax.servlet.jsp.*;

public final class index_jsp extends org.apache.jasper.runtime.HttpJspBase
implements org.apache.jasper.runtime.JspSourceDependent,

org.apache.jasper.runtime.JspSourceImports {

private static final javax.servlet.jsp.JspFactory _jspxFactory =
javax.servlet.jsp.JspFactory.getDefaultFactory();

private static java.util.Map<java.lang.String,java.lang.Long>
_jspx_dependants;

3.3.2 BeENXIH
3.3.2.1 Ee BN {%i%AB

BN http://tomcat.apache.org/tomcat-8.5-doc/index.html

FtomcatZEBR TR conf FHFRH, BLATAY tomcat BIEE G

M43 15688
server.xml FHeEXH

B M webapp RE"EE EARE#IHIA, BRISE LB EHweb. xmii#T
web.xml ENX, HERNMEAWEB-INF/ERT; WX AFRERwebappsiZHEIA
EREHERRYECE, B web N AR LMEREREEXN Y KBEEERXE

RTENXATEwWebNARISFEIMNEAIContexticE, LWHIFRER
webappsiEHENAERE, B \webNABHAILIEREEERNERE, B8
EHETREEM frontextxmIREX, EfFHAEAWEB-INF/ERS,
BEERING

context.xml

tomcat-users.xml BRIAERN K ST
catalina.policy HfEMBsecurityiIiSaitomcathy, BT AtomcatiREL KM

Tomcat MRFEZENEE, ATIRERMIRER, UR—E5VMIEIHE
REH

logging.properties Tomcat HERFHARXNES, oJLUEHAERIFBERRSE

catalina.properties

iR BEXHXNSHEK
sehl: EEEENH

[root@centos8 conf]#pwd
/usr/local/tomcat/conf
[root@centos8 conf]l#1s
Catalina context.xm]l logging.properties tomcat-users.xml
catalina.policy jaspic-providers.xml server.xml tomcat-users.xsd
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catalina.properties jaspic-providers.xsd tomcat.conf web . xm1
[root@centos8 conf]#wc -1 server.xml web.xml context.xml tomcat-users.xml

catalina.policy catalina.properties

167 server.xml
4726 web.xml
30 context.xml
44 tomcat-users.xml
271 catalina.policy
214 catalina.properties
75 logging.properties
5527 total
[root@centos8 conf]#

el TERENHRE

logging.properties

[root@centos8 ~]#grep -v '\-\-' /usr/local/tomcat/conf/server.xml

<?xml version="1.0" encoding="UTF-8"7>
Licensed to the Apache Software Foundation (ASF) under one or more

See the NOTICE file distributed with

this work for additional information regarding copyright ownership.

The ASF Ticenses this file to You under the Apache License, Version 2.0

(the "License"); you may not use this file except in compliance with

the License. You may obtain a copy of the License at

contributor Ticense agreements.

http://www.apache.org/1icenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

Timitations under the License.

define subcomponents such as "valves" at this Tevel.
Documentation at /docs/config/server.html
<Server port="8005" shutdown="SHUTDOWN">

<Listener className="org.apache.
<Listener className="org.apache.
<Listener className="org.apache.

SSLEngine="on" />

<Listener className="org.apache.

/>

<Listener

catalina.
catalina.
catalina.

catalina.

startup.versionLoggerListener" />
security.SecurityListener" />
core.AprLifecycleListener"

core.JreMemoryLeakPreventionListener"

className="org.apache.catalina.mbeans.GlobalResourcesLifecycleListener" />

<Listener

className="org.apache.catalina.core.ThreadLocalLeakPreventionListener" />

Documentation at /docs/jndi-resources-howto.html

<GlobalNamingResources>

UserDatabaseRealm to authenticate users
<Resource name="UserDatabase" auth="Container"
type="org.apache.catalina.UserDatabase"
description="User database that can be updated and saved"

factory="org.apache.catalina.users.MemoryUserDatabaseFactory'

pathname="conf/tomcat-users.xml" />

</GlobalNamingResources>

a single "Container" Note:

A "Service" 1is not itself a "Container",
so you may not define subcomponents such as "valves" at this level.



Documentation at /docs/config/service.html
<Service name="cCatalina">

<Executor name="tomcatThreadPool" namePrefix="catalina-exec-"
maxThreads="150" minSpareThreads="4"/>

and responses are returned. Documentation at
Java HTTP Connector: /docs/config/http.html
Java AJP Connector: /docs/config/ajp.html
APR (HTTP/AJP) Connector: /docs/apr.html
Define a non-SSL/TLS HTTP/1.1 Connector on port 8080
<Connector port="8080" protocol="HTTP/1.1"
connectionTimeout="20000"
redirectPort="8443" />
<Connector executor="tomcatThreadpPool"
port="8080" protocol="HTTP/1.1"
connectionTimeout="20000"
redirectPort="8443" />
This connector uses the NIO implementation. The default
SSLImplementation will depend on the presence of the APR/native
Tibrary and the useOpenSSL attribute of the
AprLifecyclelListener.
Either JSSE or OpenSSL style configuration may be used regardless of
the SSLImplementation selected. JSSE style configuration is used below.
<Connector port="8443" protocol="org.apache.coyote.httpll.HttpllNioProtocol"
maxThreads="150" SSLEnabled="true">
<SSLHostcConfig>
<Certificate certificateKeystoreFile="conf/localhost-rsa.jks"
type="RSA" />
</SSLHostConfig>
</Connector>
This connector uses the APR/native implementation which always uses
openssL for TLS.
Either JSSE or OpenSSL style configuration may be used. OpenSSL style
configuration is used below.
<Connector port="8443" protocol="org.apache.coyote.httpll.HttpllAprProtocol"
maxThreads="150" SSLEnabled="true" >
<UpgradeProtocol className="org.apache.coyote.http2.Http2Protocol" />
<SSLHostcConfig>
<Certificate certificatekeyFile="conf/localhost-rsa-key.pem"
certificateFile="conf/localhost-rsa-cert.pem"
certificatechainFile="conf/localhost-rsa-chain.pem"
type="RSA" />
</SSLHostConfig>
</Connector>

<Connector protocol="AJpP/1.3"
address="::1"
port="8009"
redirectPort="8443" />

every request. The Engine implementation for Tomcat stand alone
analyzes the HTTP headers included with the request, and passes them
on to the appropriate Host (virtual host).

<Engine name="cCatalina" defaultHost="Tocalhost" jvmRoute="jvml">
<Engine name="cCatalina" defaultHost="Tocalhost">



/docs/cluster-howto.html (simple how to)
<Cluster className="org.apache.catalina.ha.tcp.SimpleTcpCluster"/>

<Realm className="org.apache.catalina.realm.LockOutRealm">
resources under the key "UserDatabase". Any edits
that are performed against this UserDatabase are immediately
<Realm className="org.apache.catalina.realm.UserbDatabaseRealm"
resourceName="UserDatabase" />
</Realm>

<Host name="localhost" appBase="webapps"
unpackwARs="true" autoDeploy="true">

<valve className="org.apache.catalina.authenticator.SingleSignon" />

Documentation at: /docs/config/valve.html
<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="1ogs"
prefix="1ocalhost_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />

</Host>
</Engine>
</Service>
</Server>

[root@centos8 ~]#grep -v '\-\-' /usr/local/tomcat/conf/context.xml

<?xml version="1.0" encoding="UTF-8"7>
Licensed to the Apache Software Foundation (ASF) under one or more
contributor license agreements. See the NOTICE file distributed with
this work for additional information regarding copyright ownership.
The ASF Ticenses this file to You under the Apache License, Version 2.0
(the "License"); you may not use this file except in compliance with
the License. You may obtain a copy of the License at

http://www.apache.org/1icenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
Timitations under the License.

<Context>

<watchedResource>WEB-INF/web.xml</watchedResource>
<WatchedResource>${catalina.base}/conf/web.xml</watchedrResource>

<Manager pathname="" />
</Context>

[root@centos8 ~]#grep -v '\-\-' /usr/local/tomcat/conf/tomcat-users.xml
<?xml version="1.0" encoding="UTF-8"7>
Licensed to the Apache Software Foundation (ASF) under one or more
contributor license agreements. See the NOTICE file distributed with
this work for additional information regarding copyright ownership.
The ASF Ticenses this file to You under the Apache License, Version 2.0
(the "License"); you may not use this file except in compliance with



<t

</

[r

the License. You may obtain a copy of the License at

http://www.apache.org/1icenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and

Timitations under the License.

omcat-users xmlns="http://tomcat.apache.org/xml"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://tomcat.apache.org/xml tomcat-users.xsd"
version="1.0">

NOTE: By default, no user is included in the "manager-gui" role required

to operate the "/manager/html" web application. If you wish to use this app,

you must define such a user - the username and password are arbitrary. It is

strongly recommended that you do NOT use one of the users in the commented out

section below since they are intended for use with the examples web

application.

NOTE: The sample user and role entries below are intended for use with the

examples web application. They are wrapped in a comment and thus are ignored

when reading this file. If you wish to configure these users for use with the

examples web application, do not forget to remove the <!.. ..> that surrounds

them. You will also need to set the passwords to something appropriate.

<role rolename="tomcat"/>

<role rolename="rolel"/>

<user username="tomcat" password="<must-be-changed>" roles="tomcat"/>

<user username="both" password="<must-be-changed>" roles="tomcat,rolel"/>

<user username="rolel" password="<must-be-changed>" roles="rolel"/>

tomcat-users>

oot@centos8 ~]#cat /usr/local/tomcat/conf/tomcat.conf

JAVA_HOME=/usr/Tocal/jdk

3.3.2.2 HEXH

SEHY: https:/cwiki.apache.org/confluence/display/TOMCAT/Logging

H&EET: https://tomcat.apache.org/tomcat-9.0-doc/config/valve.html#Access Logging

%a

- Remote IP address

%A - Local IP address

%b
%B
%h
fa
%H
%1
%m
%p
%4
%r
%S
%S
%t
%u
%U

- Bytes sent, excluding HTTP headers, or '-' if zero

- Bytes sent, excluding HTTP headers

- Remote host name (or IP address if enableLookups for the connector is
1se)

- Request protocol

- Remote Togical username from identd (always returns '-'")

- Request method (GET, POST, etc.)

- Local port on which this request was received. See also %{xxx}p below.

- Query string (prepended with a '?' if it exists)

- First Tine of the request (method and request URI)

- HTTP status code of the response

- User session ID

- Date and time, in Common Log Format

- Remote user that was authenticated (if any), else '-'

- Requested URL path
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%v - Local server name

%D - Time taken to process the request in millis. Note: In httpd %D is
microseconds. Behaviour will be aligned to httpd in Tomcat 10 onwards.

%T - Time taken to process the request, in seconds. Note: This value has
millisecond resolution whereas in httpd it has second resolution. Behaviour will
be align to httpd in Tomcat 10 onwards.

%F - Time taken to commit the response, in millis

%I - Current request thread name (can compare Tlater with stacktraces)

%X - Connection status when response is completed:

X = Connection aborted before the response completed.

+ = Connection may be kept alive after the response 1is sent.

Connection will be closed after the response is sent.

There is also support to write information incoming or outgoing headers, cookies,

session or request attributes and special timestamp formats. It is modeled after
the Apache HTTP Server log configuration syntax. Each of them can be used
multiple times with different xxx keys:

%{xxx}1 write value of incoming header with name xxx

%{xxx}o write value of outgoing header with name xxx

%{xxx}c write value of cookie with name xxx

%{xxx}r write value of ServletRequest attribute with name xxx

%{xxx}s write value of HttpSession attribute with name xxx

%{xxx}p write local (server) port (xxx==local) or remote (client) port
(xxx=remote)

%{xxx}t write timestamp at the end of the request formatted using the enhanced
SimpTleDateFormat pattern xxx

Sefl: tomcathAIRESE

[root@tomcat ~]#cat /usr/local/tomcat/conf/logging.properties

Licensed to the Apache Software Foundation (ASF) under one or more
contributor license agreements. See the NOTICE file distributed with
this work for additional information regarding copyright ownership.

The ASF licenses this file to You under the Apache License, Version 2.0
(the "License"); you may not use this file except in compliance with
the License. You may obtain a copy of the License at

http://www.apache.org/1icenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License 1is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

HOoH O O W OH OH O H H H W B K

Timitations under the License.

handlers = lcatalina.org.apache.juli.AsyncFileHandler,
2localhost.org.apache.juli.AsyncFileHandler,
3manager.org.apache.juli.AsyncFileHandler, 4host-
manager.org.apache.juli.AsyncFileHandler, java.util.logging.ConsoleHandler

.handlers = lcatalina.org.apache.juli.AsyncFileHandler,
java.util.logging.ConsoleHandler

HARHRHHH AR AR AR AR R HR AR AR H R A AR ARHRH ARG AR AR AR AR AR AR
# Handler specific properties.

# Describes specific configuration info for Handlers.
HARHRHHH AR AR AR AR R AR AR AR H R A AR AR AR ARG AR AR AR A AR AR AR AR



lcatalina.org.apache.juli.AsyncFileHandler.level = FINE

lcatalina.org.apache.juli.AsyncFileHandler.directory = ${catalina.base}/logs
lcatalina.org.apache.juli.AsyncFileHandler.prefix = catalina.
lcatalina.org.apache.juli.AsyncFileHandler.encoding = UTF-8

2localhost.org.apache.juli.AsyncFileHandler.level = FINE
21localhost.org.apache.juli.AsyncFileHandler.directory = ${catalina.base}/Togs
2localhost.org.apache.juli.AsyncFileHandler.prefix = Tocalhost.

2localhost.org.apache.juli.AsyncFileHandler.encoding = UTF-8

3manager.org.apache.juli.AsyncFileHandler.level = FINE
3manager.org.apache.juli.AsyncFileHandler.directory = ${catalina.base}/logs

3manager.org.apache.juli.AsyncFileHandler.prefix = manager.
3manager.org.apache.juli.AsyncFileHandler.encoding = UTF-8

4host-manager.org.
4host-manager.org.
4host-manager.org.
4host-manager.org.

java.util.Togging.
java.util.Tlogging.
java.util.logging.

apache.juli.AsyncFileHandler.level = FINE
apache.juli.AsyncFileHandler.directory = ${catalina.base}/logs
apache.juli.AsyncFileHandler.prefix = host-manager.
apache.juli.AsyncFileHandler.encoding = UTF-8

consoleHandler.level = FINE
consoleHandler.formatter = org.apache.juli.OneLineFormatter
consoleHandler.encoding = UTF-8

HBHHRHH AR H AR HHHRHRRH AR HRRHARH AR AR H AR AR A AR AR AR A AR A
# Facility specific properties.

# Provides extra control for each logger.

HHHBHHHBH AR AR R HHRH AR HHRH AR H AR AR H AR AR HHRH AR AR R H AR RS

org.apache.catalina.core.ContainerBase.[Catalina].[localhost].level = INFO
org.apache.catalina.core.ContainerBase.[Catalina].[localhost].handlers =
2localhost.org.apache.juli.AsyncFileHandler

org.apache.catalina.core.ContainerBase.[Catalina].[localhost].[/manager].level =

INFO

org.apache.catalina.core.ContainerBase.[Catalina].[localhost].[/manager].handlers
= 3manager.org.apache.juli.AsyncFileHandler

org.apache.catalina.core.ContainerBase.[Catalina].[Tocalhost].[/host-

manager] .level =

INFO

org.apache.catalina.core.ContainerBase.[Catalina].[locaTlhost].[/host-

manager] .handlers

= 4host-manager.org.apache.juli.AsyncFileHandler

# For example, set the org.apache.catalina.util.LifecycleBase logger to log

# each component that extends LifecycleBase changing state:

#org.apache.catalina.util.LifecycleBase.level = FINE

# To see debug messages in TldLocationsCache, uncomment the following Tline:
#org.apache.jasper.compiler.TldLocationsCache.level = FINE

# To see debug messages for HTTP/2 handling, uncomment the following line:
#org.apache.coyote.http2.level = FINE

# To see debug messages for webSocket handling, uncomment the following line:
#org.apache.tomcat.websocket.Tevel = FINE



[root@centos8 ~]#1s /usr/local/tomcat/logs/ -1
catalina.2020-07-14.1og #tomcatfiss H &

catalina.out #tomcatfi s H &
host-manager.2020-07-14.7og  #host manageri&# H &
Tocalhost.2020-07-14.7o0g #BIAEHLH &
Tocalhost_access_10g.2020-07-14.txt ##ERI\ EHLVT I H &
manager.2020-07-14.7og #manager ¥ HE

e/l tomcatf9isal H A&

#25E Vy il H E 4
[root@centos8 ~]#tail /usr/local/tomcat/conf/server.xml
Documentation at: /docs/config/valve.html
Note: The pattern used is equivalent to using pattern="common" -->
<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="1ogs"
prefix="1ocalhost_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />  #UiW: &quot;7Ehtm]
HHRIRRG] S R

</Host>
</Engine>
</Service>
</Server>

#EE VN HE
[root@centos8 ~]#tail /usr/local/tomcat/logs/localhost_access_log.2020-07-14.txt

10.0.0.1 - - [14/3ul1/2020:09:08:46 +0800] "GET / HTTP/1.1" 200 11215

10.0.0.1 - - [14/3ul1/2020:09:08:46 +0800] "GET /tomcat.css HTTP/1.1" 200 5581
10.0.0.1 - - [14/3u1/2020:09:08:46 +0800] "GET /tomcat.png HTTP/1.1" 200 5103
10.0.0.1 - - [14/3u1/2020:09:08:46 +0800] "GET /bg-nav.png HTTP/1.1" 200 1401
10.0.0.1 - - [14/3u1/2020:09:08:46 +0800] "GET /bg-upper.png HTTP/1.1" 200 3103
10.0.0.1 - - [14/3u1/2020:09:08:46 +0800] "GET /asf-logo-wide.svg HTTP/1.1" 200
27235

10.0.0.1 - - [14/3u1/2020:09:08:46 +0800] "GET /bg-middle.png HTTP/1.1" 200 1918
10.0.0.1 - - [14/3ul1/2020:09:08:46 +0800] "GET /bg-button.png HTTP/1.1" 200 713
10.0.0.1 - - [14/3u1/2020:09:08:46 +0800] "GET /favicon.ico HTTP/1.1" 200 21630

32fl: tomcatHESLHjsont&AYIHA A E

[root@centos8 ~]#vim /usr/local/tomcat/conf/server.xml

<valve className="org.apache.catalina.valves.AccessLogvalve" directory="1ogs"
prefix="1ocalhost_access_log" suffix=".txt"

HAAHAHAHA AR AR R AT BT, AT

HHARHRH R HH AR AR AR H R AR AR AR AR R AR AR AR

pattern="

{&quot;clientip&quot; :&quot;%h&quot;,&quot;ClientUser&quot; :&quot;%l&quot; ,&quot

;authenticated&quot; :&quot;%u&quot; ,&quot;AccessTime&quot; :&quot;%t&quot;,&quot;

method&quot; :&quot;%r&quot; ,&quot;status&quot; :&quot;%s&quot; ,&quot;SendBytes&qu

ot; :&quot;%b&quot; ,&quot;Query?

string&quot;:&quot;%q&quot; ,&quot;partner&quot; :&quot;%

{Referer}i&quot; ,&quot;Agentversion&quot; :&quot;%{User-Agent}i&quot;}"/>

HHARHRHHH AR AR AR AR R AR AR AR H R AR AR AR AR ARG AR AR R AR AR AR AR AR AR 1

<!-- pattern="%h %1 %u %t &quot;%r&quot; %s %b" /> -->



</Host>
</Engine>
</Service>
</Server>
[root@centos8 ~]#systemct]l restart tomcat

[root@centos8 ~]#tail /usr/local/tomcat/logs/Tocalhost_access_log.2020-08-
18.txt

10.0.0.1 - - [18/Aug/2020:17:59:06 +0800] "GET
/examples/jsp/jsp2/simpletag/hello.html HTTP/1.1" 200 1450

10.0.0.1 - - [18/Aug/2020:17:59:08 +0800] "GET
/examples/jsp/jsp2/simpletag/hello.jsp.htm]l HTTP/1.1" 200 1416

10.0.0.1 - - [18/Aug/2020:17:59:23 +0800] "GET
/examples/jsp/jsp2/simpletag/HelloworldSimpleTag.java.html HTTP/1.1" 200 1312
10.0.0.1 - - [18/Aug/2020:17:59:38 +0800] "GET
/examples/jsp/jsp2/tagfiles/hello.htm1 HTTP/1.1" 200 1399

10.0.0.1 - - [18/Aug/2020:17:59:40 +0800] "GET
/examples/jsp/jsp2/tagfiles/hello.jsp.html HTTP/1.1" 200 1611
{"clientip":"10.0.0.100","ClientUser":"-","authenticated":"-","AccessTime":"
[18/Aug/2020:18:03:46 +0800]", "method":"GET /
HTTP/1.0","status":"200","SendBytes":"11136","Query?string":"","partner":"-
","Agentversion":"ApacheBench/2.3"}
{"clientip":"10.0.0.1","Clientuser":"-","authenticated":"-","AccessTime":"

[18/Aug/2020:18:08:43 +0800]", "method":"GE
/examp1es/jsp/jsp2/tagf11es/he11o.jsp.htm1
HTTP/1.1","status":"304","SendBytes":"-","Query?
string":"","partner":"http://10.0.0.28:8080/examples/jsp/jsp2/tagfiles/hello.htm
1","AgentVersion":"Mozilla/5.0 (Windows NT 10.0; win64; x64) ApplewebkKit/537.36
(KHTML, Tike Gecko) Chrome/92.0.4515.131 safari/537.36 Edg/92.0.902.73"}
{"clientip":"10.0.0.1","ClientUser":"-","authenticated":"-","AccessTime":"
[18/Aug/2020:18:08:43 +0800]", "method":"GET /favicon.ico
HTTP/1.1","status":"200","SendBytes":"21630", "Query?
string":"","partner":"http://10.0.0.28:8080/examples/jsp/jsp2/tagfiles/hello.jsp
.html1","Agentversion":"Mozilla/5.0 (windows NT 10.0; Win64; x64)
Applewebkit/537.36 (KHTML, like Gecko) Chrome/92.0.4515.131 safari/537.36
Edg/92.0.902.73"}

{"clientip":"10.0.0.1","Clientuser":"-","authenticated":"-","AccessTime":"
[18/Aug/2020:18:08:51 +0800]", "method":"GET /
HTTP/1.1","status":"200","SendBytes":"11156","Query?string":"","partner":"-

","AgentVversion":"Mozilla/5.0 (windows NT 10.0; win64; x64) ApplewebKit/537.36
(KHTML, 1ike Gecko) Chrome/92.0.4515.131 safari/537.36 Edg/92.0.902.73"}
{"clientip":"10.0.0.1","ClientuUser":"-","authenticated":"-","AccessTime":"
[18/Aug/2020:18:08:51 +0800]", "method":"GET /favicon.ico
HTTP/1.1","status":"200","SendBytes":"21630", "Query?
string":"","partner":"http://10.0.0.28:8080/","AgentVversion":"Mozilla/5.0
(Windows NT 10.0; win64; x64) Applewebkit/537.36 (KHTML, Tike Gecko)
Chrome/92.0.4515.131 safari/537.36 Edg/92.0.902.73"}

#2724 json T Hijq
[root@rocky8 ~]#yum -y install jq

#FH J qffe bt j son#g 2(

[root@rocky8 ~]#echo '{"clientip":"10.0.0.1","ClientuUser":"-","authenticated":"-
", "AccessTime":"[11/Mar/2022:09:26:53 +0800]", "method":"GET /
HTTP/1.1","status":"200","SendBytes":"11165","Query?string":"", "partner":"-

,"AgentVersion":"Mozilla/5.0 (windows NT 10.0; win64; x64) ApplewebKit/537.36
(KHTML, Tike Gecko) Chrome/99.0.4844.51 safari/537.36 Edg/99.0.1150.36"}' |jq
{



"clientip": "10.0.0.1",

"ClientUser": "-",

"authenticated": "-",

"AccessTime": "[11/Mar/2022:09:26:53 +0800]1",

"method": "GET / HTTP/1.1",

"status": "200",

"SendBytes": "11165",

"Query?string": "",

"partner": "-",

"AgentVersion": "Mozilla/5.0 (Windows NT 10.0; win64; x64) ApplewebKit/537.36
(KHTML, Tike Gecko) Chrome/99.0.4844.51 safari/537.36 Edg/99.0.1150.36"
}

3.3.3 4

3.3.3.1 B EMSE

TRERBH

Server, X&RENMTomcatFes, —EENAILUSENZtomcatsEhl, FEMHRIHOAE =4z
LESE SR

Service, SLHIZBZIEnginef1Connector, EIMEZEIXELKR, service BHIRBEEE— Engine
AN

Connector, BHTTP (XIAi%EA8080/tcp) . HTTPS (EKIAi%mMA8443/tcp) . AIP (BRiAimE
8009/tcp) MY EUZESRESE, AIP (Apache Jserv protocol) E—FETFTCPAI#HENETIMY,

ENEEES

Engine, Host (B#IFEAHN) . Context( LR34 fEREZMENEE R RE M, TTLABRANECAG,
B BUMENEA TR R .

]S

ALAREREIEMEHR, valve, logger, realm, loader. managerd, Llloggerssfi|, FEARRESZRH
HARZBIEN.

SeRyRAAM

listener, cluster
3.3.3.2 Tomcat PIEBZHRL
H_EARE R T Tomeat, d1TNE]
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Connector
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HTTP Connector

1 Host -
HTTPS Connector Context 1

[ |
AJP Connector

Serviet
JSP

588

fRS5ES, Tomcat iIZ{THIHFELSI, — Serverda]LABZ service, {BEEM—

»

RS, AARELREnginefConnectorfIRIRIKE, — P serviceln RBE—Engine

GEERE, MEZFIRAIHTTP, HTTPS, AIPENVIERE, —/ConnectorRAETH
—Engine

BI5128, Ak FFALIEAFER. — 1 Engine ERJLAEBREZ /N Connector
BN, T LASEI 2 AN GIaE AR EN L X S
MR ETX, EEREUrBRERESFIE RAIRETRE  url => directory

B MEMERHR—MNava "R ST, XEAHAEA DAL TILEE:

T AE: Server

R55 K41 Service

ERRRE: http, https, ajp (apache jserv protocol)
79835 Engine, Host, Context

Wik 35 valve, logger, realm, loader, manager,
FERERHME: Tistener, cluster,

SEfl: BEX



[root@centos8 ~]#grep className /usr/local/tomcat/conf/server.xml
<Listener className="org.apache.catalina.startup.VversionLoggerListener" />
<Listener className="org.apache.catalina.security.SecurityListener" />
<Listener className="org.apache.catalina.core.AprLifecycleListener"
SSLEngine="on" />
<Listener className="org.apache.catalina.core.JreMemoryLeakPreventionListener"
/>
<Listener
className="org.apache.catalina.mbeans.GlobalResourcesLifecyclelListener" />
<Listener
className="org.apache.catalina.core.ThreadLocalLeakPreventionListener" />
<UpgradeProtocol className="org.apache.coyote.http2.Http2Protocol" />
<Cluster className="org.apache.catalina.ha.tcp.SimpleTcpCluster"/>
<Realm className="org.apache.catalina.realm.LockOutRealm">
<Realm className="org.apache.catalina.realm.UserbDatabaseRealm"
<valve className="org.apache.catalina.authenticator.SingleSignon" />
<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="1ogs"

3.3.3.3 &

Tomcat/Z3ai—NServeri#ig, aILASEIZ N Server, BltomcatflyEsLfl, (B—RRRZsh—1
o BIE— ServicetZ(HtiRSS. ATLABIFEZ Service, B—ZtBREIE—
o B Servicedr, REnginefEEEZEEConnectorfYXKEXELE
o TILAAXANServicefR it NERESEConnector, iXEConnectorfF T ARRIMNY, 45E 7 AERI
w0, EfEAREGERBEFIRIIAREREZS KR
e Service AEBAEN TEngine, 5|EARHIFAMMIEEKRIAL, HAZBENX SN ERIENIHost
o EngineXiERLM T DT, BBERAEIELLENAIELTN
o WNERAEILE, #iEMAEEEngine FAYdefaultHostREREHIEN
o Engine LAYTREEINENTTLUER
e Host @BXEMTEMN, EFENBnameRZF R, BITRFRITE
Context & X FIfE R AR RIS 0B E

Bl SMNBEERE conf/server.xml

<?xm1 version="1.0" encoding="UTF-8"7>
<Server port="8005" shutdown="SHUTDOWN">
<Service name="cCatalina">
<Connector port="8080" protocol="HTTP/1l.1"connectionTimeout="20000"
redirectPort="8443" />
<Connector port="8009" protocol="AJP/1.3" redirectPort="8443" />
<Engine name="cCatalina" defaultHost="Tocalhost">
<Host name="Tlocalhost" appBase="webapps" unpackWARs="true"
autoDeploy="true">
<Context >
<Context />
</Host>
</Engine>
</Service>
</Server>


af://n793

3.3.3.4 tomcat MBFRITIE

Server

http/https/ajp
=

BigsERZPIERA: http://localhost:8080/test/index.jsp

o NSESIRANE R AIXRIIRSIKIR8080, Tomcat#EEIFTELLIRO £, EWIIrAIHTTP/1.1
ConnectorsKBItLiE R,

o ConnectorfBiZiERAL B RTERIServicelIENgineSEAE, HEEFEngineAE L

e Enginedkf8i&Klocalhost:8080/test/index.jsp, WA ERTEREHEH I Host

o EngineltEIZI& HlocalhostigHost, JNERILEIAZ!, FiiliERAzLE1ZEnginedAddefaultHostbE

¢ localhost Host3k{§iEK/test/index.jsp, PLECERTHBRIFTE Context

o HostILAREKE/testfContext

e path=/testfyContextzk{5iEKindex.jsp, FEERIMapping tablesh S ITRIAYserviet

e ContextPCEZZEJURL PATTERNJY *. jsp AYservilet, XIRIF)spServietzfaiEHttpServietRequesty
SAHttpServletResponseXygk, {EASEURARspServietidoGetakdoPost/Fi%.

o ContextiBHIT5E ¥ Z/GHIHttpServietResponseXd&iR[EIZ5Host

¢ HostiBHttpServletResponseXISRiREIL5Engine

e EngineiHttpServletResponseXJgRiR[ELSConnector

e ConnectoriBHttpServletResponseXJSiREI45 N ST 28in

3.4 R AERE
3.4.1 tomcatfItRBREE

TomcatshERIA MR B RE2$CATALINA_BASE/webapps/
HETomcathERE EubN AR RN BER, FIZRIWEBIRSTEFARE,
nginx

BRIZTENginXPERE 24NMub R Heshop. forum, RIZMIGREERE/data/nginx/html, BRAEBERILA
BIXHEN.

eshopfEE4aRTE 4 HE! /data/nginx/html/ BRT, forum AISZAHRL

1£ /data/nginx/html/forum/ T,

BREERUAHEER LTI N KR


af://n819
http://localhost:8080/test/index.jsp
af://n848
af://n849

http://localhost/ *fNTeshopW i, Bl /data/nginx/html/
http://localhost/forum/ XtNFforumfi/H, HI/data/nginx/html/forum/

Tomcat

TomcatFERAMIGHEE R E2$CATALINA_BASE/webapps/

ETomcatBwebappsBR+, BNIEERFHAIERROOT, EMEMILEIAEER.

eshopfEERAISHEX N $CATALINA_BASE/webapps/ROOTH,

bbsHREGE )4 ERESCATALINA_BASE/webapps/forumB&RT.
$CATALINA_BASE/webapps FEIFIEN B FEBXIR—WebiFE, BEPWebApp
RERUEHEELA TN KR

http://localhost/ XM Feshopfi HwebApp, E$CATALINA_BASE/webapps/ROOT/ H 3k,
http://localhost/forum/ X5+ forumfiHwebApp, EJ$CATALINA_BASE/webapps/forum/

WNERFERTTFEIESCATALINA_BASE /webapps/RO0T/forum , {[3LL $CATALINA_BASE/webapps/forum/ {f
i =

B EUENE A LAERappBasefs S ER CRINARBR, £MappBaseBRTHIROOTERIFA
FitER.

el ERNE RS

[root@centos8 ~]#cat /usr/local/tomcat/webapps/ROOT/index.html
<hl>5 8 # & </hl>

[root@centos8 ~]#curl 10.0.0.8:8080/index.htm]l -I

HTTP/1.1 200

Accept-Ranges: bytes

ETag: W/"22-1594212097000"

Last-Modified: wed, 08 Jul 2020 12:41:37 GMT

Content-Type: text/html #tomcatiis e dmiy, W5 2% H iR A NGBK, il fE < S EELY
Content-Length: 22

Date: wed, 08 Jul 2020 13:06:03 GMT

#httpdii 548 BATE € Jh WUTF-8 , AR S A A B A 2 L ELAD
#ng1 nx IR S5 A ER DAL B Sk F A € Gt , 25 AL S
[root@centos8 ~]#curl 10.0.0.18/index.htm]l -I
HTTP/1.1 200 OK

Date: wed, 08 Jul 2020 13:07:57 GMT

Server: Apache/2.4.37 (centos)

Last-Modified: wed, 08 Jul 2020 12:59:55 GMT
ETag: "16-5a9edaf39d274"

Accept-Ranges: bytes

Content-Length: 22

Content-Type: text/html; charset=UTF-8

#0003 3 ) BCE BRAANZUTF-8, AT g S ALY



10.0.0.8:8080 X {+
< O @ O F%2 | 100088080

O EHE R

[& 10.0.0.8:8080 X {+

& O ® O F%2 | 100088080

S48

#IE N T HE 5E i

R & R U BB & O €

o

bk

A,

E ] P (BK) (GBK)

=4
Unicode (UTF-8)
3 (E{K) (GBK)
X (fEK) (GB18030)
Unicode (UTF-16LE)
FIHIERE (1SO-8859-6)
FTHERE (Windows-1256)
JLBES (1SO-8859-10)
EBRISEINES (1S0-8859-4)
HBRISEIES (1SO-8859-13)
RBARSEUES (Windows-1257)
#iE (EUC-KR)
HURIHE (1SO-8859-14)
BORIE (ISO-8859-16)
FIRGES (1SO-8859-3)
HiE (EUC-JP)

HiE (1S0-2022-JP)

B & & ©

@

LETRE Unicode (UTF-8)

=g
Unicode (UTF-8)
3 (H{K) (GBK)
X ({EK) (GB18030)
Unicode (UTF-16LE)
FIHIELE (1SO-8859-6)
BTHIERE (Windows-1256)
JLRGES (1SO-8859-10)
HBARSEINES (1S0-8859-4)
HBKSEINES (1S0-8859-13)
HBARSEUES (Windows-1257)
&8 (EUC-KR)
HURIHE (1SO-8859-14)
BORINE (ISO-8859-16)
ERUES (1S0-8859-3)
BiE (EUC-JP)

HiE (1S0-2022-JP)

« |0

[root@centos8 ~]#cat /usr/local/tomcat/webapps/RO0OT/index.html

<html>
<head>

<meta http-equiv=Content-Type content="text/html;charset=utf-8">

<title>tomcat</title>
</head>
<h1>5E#E </hl>

= @ @

- X
* e &



[& tomcat x |+ - X

& O ® O F%=2 | 100088080 X @& & & B % & O § ¢ T 5 @

v ) y Charset
5%&% SR Unicode (UTF-8) - ] origmaermss

HE
Unicode (UTF-8)
3 (E{K) (GBK)

3 (1K) (GB18030)
Unicode (UTF-16LE)
FIHIERE (1SO-8859-6)
PIRHEE (Windows-1256)
JLBES (1SO-8859-10)
EBRISEINES (1S0-8859-4)
EEASEINES (1S0-8859-13)
IRBRISEADIES (Windows-1257)
&5 (EUC-KR)
YURIAE (1S0-8859-14)
BORINE (1SO-8859-16)
FIRGES (1SO-8859-3)

Hi& (EUC-JP)

HiE (1S0-2022-JP)

3.4.2 JSP WebAppBR£5H4

$CATALINA_BASE/webapps FHEIIE N BRXIRAIWebApp, T8 BLA T FER ETEFEREIEL
iy

o FIMECE: MIMZLATINFERERIH index.html, index.htm. index.jsp

o WEB-INF/: HaiERWebAppHIfAEERIRR, BHEEMESRINAFERNweb.xmlFlcontext.xml

BCE 4
e META-INF/: LIFWEB-INF, BRFERFNEEES, FIWEB-INF/BR—HFNIEEETEE

o classes/: X, ZpiwebappEEHIZE
e lib/: HEINFKEAYjare

3.4.3 ¥igE

3.4.3.1 2FECEEIMERENA E T

ZRAER T tomcat £TE$CATALINA_BASE/webapps/ROOT/BHR MR TRFER L K EE— 1
HITER

e index.html
e index.htm
e index.jsp

ATLUBIHEE $CATALINA_BASE/conf/web.xml B TE <welcome-file-1i st>F:% WAIEMELIAR
X4

SEBI EBERAE DT

[root@centos8 tomcat]#pwd

/usr/local/tomcat

[root@centos8 tomcat]#echo '<hl>www.magedu.org</hl>' > webapps/ROOT/index.htm]l
[root@centos8 tomcat]#curl http://127.0.0.1:8080/

<h1l>www.magedu.org</hl>

[root@centos8 tomcat]#tail conf/web.xml
<!-- here, so be sure to include any of the default values that you wish -->

<!-- to use within your application. -—>

<welcome-file-Tist>


af://n872
af://n885
af://n886

<welcome-file>index.html</welcome-file>

<welcome-file>index.htm</welcome-file>

<welcome-file>index.jsp</welcome-file>
</welcome-file-Tist>

</web-app>

[root@centos8 tomcat]#vim conf/web.xml

[root@centos8 tomcat]#tail conf/web.xml
<!l-- here, so be sure to include any of the default values that you wish
<!-- to use within your application.

<welcome-file-Tist>
<welcome-file>index.jsp</welcome-file>
<welcome-file>index.htm</welcome-file>
<welcome-file>index.html</welcome-file>
</welcome-file-Tist>

</web-app>
[root@centos8 tomcat]#systemct]l restart tomcat
[root@centos8 tomcat]#curl http://127.0.0.1:8080/

3.4.3.2 WebAppHIEHEE X4

1 EEFERE S conf/web.xmIFH] <welcome-file-1ist>k% RE, S5
Fll/usr/local/tomcat/webapps/ROOT/WEB-INF/web.xmlsr, a0 A=

e S ESRRERIRET AR EX Y

[root@centos8 tomcat]#vim webapps/ROOT/WEB-INF/web.xml

[root@centos8 tomcat]#cat webapps/ROOT/WEB-INF/web.xml

<web-app xmlns="http://xmlns.jcp.org/xml/ns/javaee"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://xmlns.jcp.org/xml/ns/javaee

http://xmlns.jcp.org/xml/ns/javaee/web-app_3_1.xsd"

version="3.1"
metadata-complete="true">

<display-name>welcome to Tomcat</display-name>
<description>
welcome to Tomcat
</description>
<welcome-file-Tist>
<welcome-file>index.html</welcome-file>  #E =AM
<welcome-file>index.htm</welcome-file>
<welcome-file>index.jsp</welcome-file>
</welcome-file-Tist>
</web-app>
#ALEBN)E, LHEEE tomcatkss, RITMEL 1 U481k
[root@centos8 tomcat]#curl http://127.0.0.1:8080/

e S EAPPERIRET AR EN

[root@centos8 tomcat]#cp -a webapps/ROOT/WEB-INF/  webapps/magedu/
[root@centos8 tomcat]#echo /usr/local/tomcat/webapps/magedu/test.html >
webapps/magedu/test.html


af://n898

[root@centos8 tomcat]#tree webapps/magedu/
webapps/magedu/
F— dindex.htm
F— index.html
— test.html
L— WEB-INF
L— web.xml

1 directory, 4 files

[root@centos8 tomcat]#cat webapps/magedu/WEB-INF/web.xm]l

<description>
welcome to Tomcat
</description>
<welcome-file-Tist>
<welcome-file>test.html</welcome-file> #EIER AL I SCAF (1T
<welcome-file>index.htm</welcome-file>
<welcome-file>index.html</welcome-file>
</welcome-file-Tist>
</web-app>

#E B
[root@centos8 tomcat]#chown -R tomcat.tomcat webapps/magedu/

[root@centos7 ~]#curl http://www.magedu.org:8080/magedu/
/usr/local/tomcat/webapps/magedu/test.html

ECEHM :

o webAppHIEBERENLT RSN BEHE
o BURGNEBEEREXYH, EEENBERZER
o B webAppIEEEE, THEREITARL

3.4.4 M AERELIR

3.4.4.1 WebAppRFHEYFEEE

e .war: WebApp#T8,Kzipt§U {4 BESIE— R A B &R tahjsp, html BEBE S 4%
e jar: EJBRNMHHFTEEG S zipEUY, BIERZRdass3 i, NEATEIAR

e rar: RRIEERRITES, BRIETER

e .ear: AR WebApp$TE, BRIBAEMR

ERMBFAZNLE, BEF TS Awart&z, XU4ERERITomcatfwebappsBRT, HEASBEN
fREEFIEEE 4.

#conf/server.xml AL E
<Host name="Tlocalhost" appBase="webapps" unpackwARs="true" autobDeploy="true">

3.4.4.2 SBEF

o #BEDeploy: HBwebapplUESHHEEIBRER, Bidweb.xmlFlcontext.xmIHFECERIES
BRI LAAEZwebapp, BISSEINEESINEERFERISFIKIRAREIVM L, BD: RERBFEILA
B ESs Iz R

o EFEE: Tomcat—EEMEZ T — M webRFAAPP.warfl, BALBEMIBCHRELS, NIt
ISFTEES


af://n912
af://n913
af://n925

o FaEpE

n REE: BwebappEiEEBR, A EBsITomcatiRss
» HERE: TomcatfREBNMEL, FEEKifimanager. antfiias. tcd (tomcat client
deployer) &£TH
e EBZBundeploy: {ZltwebappizfT, FMVMLBEREEMEAIZE, MTomcati B RH#ER
ERBAISUL

o Brfistart: Ewebappreisisia)
o {Zlkstop: webappAgEhIAl, FEERMIRS, BRIVMARNERE

3.4.4.3 2fBWebApphIEREHT
SRS ERER

#E R — R TR TR ANAR, DURRIA A G B %

mkdir projects/myapp/{WEB-INF,META-INF,classes,1ib} -pv
mkdir: ffl#Hz "projects”

mkdir: COlEHZX "projects/myapp"

mkdir: CEJ&HZ® "projects/myapp/WEB-INF"

mkdir: CEIZEHZ "projects/myapp/META-INF"

mkdir: CAI#H% "projects/myapp/classes”

mkdir: 2f/#&Hx "projects/myapp/lib"

#E N HE T, NEMHATH K test. jspH#k
vi projects/myapp/index.jsp

#FHE NI H H % Flwebapps H N £
cp -r projects/myapp/ /usr/local/tomcat/webapps/

#E R AR AR
chown -R tomcat.tomcat /usr/local/tomcat/webapps/myapp

#Jillhttp://Yourip:8080/myapp/

3.4.4.4 SILECEEG): FRIRINFAERE
3.4.4.4.1 BBEETRER THIRAWebApp

[root@centos8 tomcat]#vim webapps/ROOT/test.jsp

[root@centos8 tomcat]#cat webapps/ROOT/test.jsp

<%@ page language="java" contentType="text/html; charset=UTF-8"
pageEncoding="UTF-8"%>

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jsphilf</title>

</head>

<body>

JE T R AR S5 S AN A A 2 o, SR BHETE— il

<%

out.println("hello jsp");

%>

<br>

<%=request.getRequestURL () %>

</body>


af://n945
af://n948
af://n949

</html1>
[root@centos8 tomcat]#curl http://127.0.0.1:8080/test.jsp

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jspfilF</title>

</head>

<body>

JETI A B R RS 2 m A AR A HR B PHETE — it

hello jsp

<br>
http://127.0.0.1:8080/test.jsp
</body>

</html>

[root@centos8 tomcat]#tree work/Catalina/localhost/ROOT/
work/catalina/localhost/ROOT/
L— org
L— apache
— Jsp
— test_jsp.class
L— test_jsp.java

3 directories, 2 files
[root@centos8 tomcat]#

3.4.4.4.2 BE—/MNFEFHIR AWebApp

[root@centos8 tomcat]#pwd
/usr/local/tomcat
[root@centos8 tomcat]#mkdir webapps/appl/

#0221 S5 B SO AR R

[root@centos8 tomcat]#cp -p webapps/ROOT/test.jsp webapps/appl/
[root@centos8 tomcat]#chown -R tomcat.tomcat webapps/appl/
[root@centos8 tomcat]#tree webapps/appl/

webapps/testappl/

L— test.jsp

0 directories, 1 file
[root@centos8 tomcat]#curl http://127.0.0.1:8080/appl/test.jsp

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jsphilT</title>

</head>

<body>

JETH A B R RS 2 m AN AR A ER e PHETE — il
hello jsp

<br>

<%=request.getRequestURL () %>


af://n951

</body>
</html>
[root@centos8 tomcat]#tree work/Catalina/localhost/appl/
work/Catalina/Tocalhost/appl/
L— org
L— apache
— Jsp
— test_jsp.class
L— test_jsp.java

3 directories, 2 files
[root@centos8 tomcat]#

#IMBRRLH

[root@centos8 tomcat]#rm -rf webapps/appl/
[root@centos8 tomcat]#1s webapps/

docs examples host-manager manager ROOT
[root@centos8 tomcat]#1s work/cCatalina/localhost/
docs examples host-manager manager ROOT

3.4.4.5 SLEEERBI: BRI AEREward
3.4.4.5.1 HIERIARIwarE i

[root@centos8 ~]#1s /data/app2/

test.htm]l test.jsp

[root@centos8 ~]#cat /data/app2/test.html

<h1>This is test html </hl>

[root@centos8 ~]#cat /data/app2/test.jsp

<%@ page language="java" contentType="text/html; charset=UTF-8"
pageEncoding="UTF-8"%>

<!DOCTYPE html>

<html1>

<head>
<meta charset="utf-8">
<title>jspfil+</title>

</head>

<body>

JETH A B IR S 2 m AN A AR T A R, B E PR il

<%

out.println("test jsp");

%>

<br>

<%=request.getRequestURL () %>

</body>

</html>

[root@centos8 ~]#cd /data/app2/

#42 fwartl s ffapp2 . war, B A FR e T tomecat - H 34 HK
[root@centos8 app2l#jar cvf /data/app2.war *

added manifest

adding: test.html(in = 28) (out= 27)(deflated 3%)
adding: test.jsp(in = 329) (out= 275) (deflated 16%)
[root@centos8 app2]#cd /data/app2/

[root@centos8 app2]#1s

test.htm]l test.jsp

[root@centos8 app2]#cd /data/


af://n953
af://n954

[root@centos8 datal#1s

app2 app2.war

[root@centos8 datal]#file app2.war

app2.war: Java archive data (JAR)

[root@centos8 data]#chown tomcat.tomcat /data/app2.war

3.4.4.5.2 B AEFE LEAIwarEd

[root@centos8 tomcat]#pwd

/usr/Tlocal/tomcat

[root@centos8 tomcat]#1s webapps/

docs examples host-manager manager ROOT
[root@centos8 tomcat]#1s work/cCatalina/localhost/
docs examples host-manager manager ROOT
[root@centos8 tomcat]#cp -p /data/app2.war webapps/

#EHIREE, tomcatFiapp2.warH3hfEEgE
[root@centos8 tomcat]#11 webapps/
total 8

drwxr-x--- 15 tomcat tomcat 4096 Feb 9 11:02 docs
drwxr-x--- 6 tomcat tomcat 83 Feb 9 11:02 examples
drwxr-x--- 5 tomcat tomcat 87 Feb 9 11:02 host-manager
drwxr-x--- 5 tomcat tomcat 103 Feb 9 11:02 manager
drwxr-x--- 3 tomcat tomcat 300 Feb 9 19:59 ROOT
drwxr-x--- 3 tomcat tomcat 55 Feb 9 20:14 app2

1 9

tomcat tomcat 862 Feb
[root@centos8 tomcat]#11 webapps/app2

-rw-r--r-- 20:05 app2.war

total 8

drwxr-x--- 2 tomcat tomcat 44 Feb 9 20:14 META-INF
—rwW-r----- 1 tomcat tomcat 28 Feb 9 20:03 test.html
-rw-r----- 1 tomcat tomcat 329 Aug 30 02:30 test.jsp

#work H 2 HahA i M fapp2 1 H 3%, HHFENEARE
[root@centos8 tomcat]#tree work/Catalina/localhost/app2/
work/Catalina/Tocalhost/app2/

0 directories, 0 files

#UjRjspAFE, tomcatsr HANNKE JspiE gy 24 iwork H s T XJ B[ javaficlass A
[root@centos8 tomcat]#curl http://127.0.0.1:8080/app2/test.jsp

<!DOCTYPE html>

<html1>

<head>
<meta charset="utf-8">
<title>jsphilT</title>

</head>

<body>

JE N AR IR BB A T e, B a PHEE—il

hello jsp

</body>

</html>

[root@centos8 tomcat]#tree work/Catalina/localhost/app2/
work/Catalina/Tocalhost/app2/

L— org


af://n956

L— apache
— Jsp
— test_jsp.class
L— test_jsp.java

3 directories, 2 files
[root@centos8 tomcat]#curl http://127.0.0.1:8080/app2/test.html
<h1>This 1is test html </hl>
[root@centos8 tomcat]#tree work/Catalina/localhost/app2/
work/Catalina/localhost/estapp2/
L— org
L— apache
— Jsp
— test_jsp.class
L— test_jsp.java

3 directories, 2 files

#ENMIBE OHED

#[root@centos8 tomcat]#rm -f webapps/app2.war
[root@centos8 tomcat]#1s webapps/

docs examples host-manager manager ROOT app2
#L I HEE, Klapp2 H b2 ik

[root@centos8 tomcat]#1s webapps/

docs examples host-manager manager ROOT
[root@centos8 tomcat]#1s webapps/

docs examples host-manager manager ROOT
[root@centos8 tomcat]#1s work/catalina/localhost/
docs examples host-manager manager ROOT

3.4.4.6 SLUEEH: SPEETFIAVARIGERE JPress

JPress

JPress B—M#EFjavaFF &RIZUWordPressgy = mAYEILHE, BRISHEEE1077+MubER JPress
B2, HhaES MNBIME, 200+ EAE], FRbR. d+F4%,

FJPress HEEMIMIET java FFRIEERFAGzrlog Halo%E
FrEHY: LGPL-3.0

B Mub: http:/www.jpress.io/

[root@centos8 ~]#cd /usr/local/tomcat/webapps/
[root@centos8 webapps]#1s
docs examples host-manager jpress-v3.2.l.war manager ROOT


af://n958
http://www.jpress.io/

#HENRIEGE A i jpress-v3.2 . 1H %
[root@centos8 webapps]#1s
docs examples host-manager jpress-v3.2.1 jpress-v3.2.l.war manager ROOT

#A R EE

[root@centos8 webapps]#1n -s jpress-v3.2.1 jpress

[root@centos8 webapps]#1s

docs examples host-manager jpress jpress-v3.2.1 jpress-v3.2.l.war manager
ROOT

[root@centos8 webapps]#

HAERHOE PEAI ] P 454

[root@centos8 ~]#yum -y install mysql-server
[root@centos8 ~]#;systemct]l enable --now mysqld
[root@centos8 ~]#mysql

welcome to the MysQL monitor. Commands end with ; or \g.
Your MySQL connection id 1is 8

Server version: 8.0.17 Source distribution

Copyright (c) 2000, 2019, oracle and/or its affiliates. A1l rights reserved.

Oracle is a registered trademark of oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> create user jpress@'10.0.0.%"' identified by '123456';
mysql> create database jpress;
mysqgl> grant all on jpress.* to jpress@'10.0.0.%';

(& Ipresszms x |5 -
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WRiDfEFRIPress, TEFTART, JPressHEIGRAHITES,

1. HUEESR

2. HUEERFE
3. BUERERRS
4. BUEREN

Bl IR S B BIE—NME A jboot.properties FEIEREEEIF, ANREFNGIERAEL,
1B E ASRESEITH jboot-sample.properties , HENIUEEER, FHEEBER

jboot.properties .

ERSHEHE, EHRIGIRSST LS8, NMRECHXIES, EREER PressZAIIRE
BEEARAbA.

ERTESEE, EELABAEPress ERGEREL,
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[root@centos8 webapps]#tree jpress/attachment/
jpress/attachment/
L— 20210110

L— 2169440a4e75459d8a420f4b245565d4. jpg

1 directory, 1 file

3.4.4.7 SEREEG): SAERTF)ARBAIEE R HKHalo

| D m Halo x |+ - =l s
& C ) https://halo.run 76 5

Halo BE BRI THOE wE et

H d '.O ['heilou]

‘ — IR FFRIEE/CMS RS, BIS—i.

LRIhRAS: v1.4.16



af://n978

Halo @ —F IR ARIETIAVATIRIEE/CMSE SR
Halo EM: https://halo.run/

Halo ZB2&: https://docs.halo.run/install/linux

docker &8&: https://docs.halo.run/install/docker

seffl: EPE Halo BERS

#ER BT YRR A HA o BRI B sk JRE 11, HREIAZEMFN Linux KRATHRM 237, BN
OpenJRE, AfEfFE Oracle A,

[root@ubuntul804 ~]#apt -y install openjdk-11-jdk

[root@ubuntul804 ~]#mkdir /apps

[root@ubuntul804 ~]#wget https://dl.halo.run/release/halo-1.4.11.jar -0
/apps/halo.jar

#E

[root@ubuntul804 ~J#curl -L https://github.com/halo-
dev/halo/releases/download/v1.4.11/halo-1.4.11.jar --output /apps/halo.jar
#izfrHalo

[root@ubuntul804 ~]#java -jar /apps/halo.jar

java -jar /apps/halo.jar

: 1.4.11
2021-07-30 00:33: 11 481 [ main] : Starting Application v1.4.11 using Java 11.0.11 on ubuntu

2021 07-30 00 33:11.484 [ main] .halo.app.App : No active profile set, falling back to default profiles:
default

2021-07-30 00:33:13.530 --- main] or g 0 e : Bootstrapping Spring Data JPA repositories in DEFAULT mod
e.

2021-07-30 00:33:13.920 --- main] .s.d c toryCo 1 : Finished Spring Data repository scanning in 359 ms. Found
22 JPA repository interfaces.

2021-07-30 00:33:15.578 --- main] or ty.util.log : Logging initialized @6034ms to org.eclipse.jetty.util.log
.S1f4jlLog

2021-07-30 00:33:15.847 -~ 1 main] j y : Server initialized with port: 8090

2021-07-30 00:33:15.859 [ main] o se 1 jetty-9.4.42.v20210604; built: 2021-06-04T17:33:38.939Z;
git: 5<:d596d2375eeab146813b0de9f199da6ab6e6cb, jvm 11.0. 11+

2021-07-30 00:33:26.424 -- [ main] run.ha D lication : Started Application in 16.057 seconds (JVM running for 16
.881)
2021-07-30 00:33:26.427 -- [ main] ru 1 p : Starting migrate database...
2021-07-30 00:33:26.502 [ main] o.f : Flyway Community Edition 7.5.1 by Redgate
2021-07-30 00:33:26.523 [ main] f : Database: jdbc:h2:file:/root/.halo//db/halo (H2 1.4)
2021-07-30 00:33:26.603 - [ main] f : Repair of failed migration in Schema History table "PUBLI
C"."flyway_schema_history" not necessary. No failed migrati detected
2021-07-30 00:33:26.655 --- [ main] o omma e : Successfully repaired schema history table "PUBLIC"."flyw
ay_schema_history" (execution time 00:00.076s).
2021-07-30 00:33:26.662 --- [ main] o.f.c.i al.l s e : Flyway Community Edition 7.5.1 by Redgate
2021-07-30 00:33:26.701 --- [ main] o.f. n : Successfully validated 4 migrations (execution time 00:00
.022s)
-07-30 00:33: [ main] o n : Current version of schema "PUBLIC": 4
-07-30 00:33:26.727 [ main] f n n : Schema "PUBLIC" is up to date. No migration necessary.
-07-30 00:33:26.729 [ main] run p d : Migrate database succeed.
-07-30 00:33:26.844 [ main] :
-07-30 00:33: -- [ main] B
-07-30 00:33: [ main] ru a p S d : Halo has started successfully!
O [ %#mS - Halo Dashboard x S = o X
« > C ® dminvindex htmi#/instal 9 > ) - G ¢ B @

XD Halo, #



https://halo.run/
https://docs.halo.run/install/linux
https://docs.halo.run/install/docker

J&f5: docker Bz halo

[root@ubuntul804 ~]#docker run -it -d --name halo -p 8090:8090 -v
~/.halo:/root/.halo --restart=always halohub/halo

3.4.4.8 EFWEBRIEHServer statusfllManager APPEEIR R FHERE
tomcat 12 T EFWEBHIEERE EIAH tomcat-admin-webapps.noarch & 2B X 34
3.4.4.8.1 SLIWEBHYEEServer statusFIManager APP

FIFRNSSRR R LAGRtomcat EERBUA SRR A, mE FERMZEESHI T ERR4038ERIER
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Recommended Reading: Server Status

3 Security Considerations How-To

Manager App

Manager A\ ation How-To

Clustering/Session Replication How-To Host Manager

Developer Quick Start
Tomcat Setup
First Web Application

Realms & AAA
JDBC DataSources

ke
3

Examp!

Servlet Speci tions

Tomcat Versions

Managing Tomcat

For security, access to the manager webapp is
restricted. Users are defined in:

$CATALINA_HOME/conf/tomcat-users. xml

In Tomcat 8.5 access to the manager
application is split between different users.

Documentation

Tomcat 8.5 Documentation
Tomcat 8.5 Configuration
Tomcat Wiki

Find additional important configuration

Getting Help
FAQ and Mailing Lists

The following mailing lists are available:

tomcat-announce
Important announcements, releases, security
vulnerability notifications. (Low volume).

Read more... information in: tomcat-users

SCATALINA_HOME/RUNNING. txt User support and discussion

Release Notes tanlihs_ncar

[@ 403 Access Denied x [+ -

o
< O  ® F%£ | 10.0.0.8:8080/manager/status B 5% % ¢ B & & 3= i

403 Access Denied

You are not authorized to view this page.

By default the Manager is only accessible from a browser running on the same machine as Tomcat. If you wish to modify this restriction, you'll need to edit the Manager's context. xal file.

If you have already configured the Manager application to allow access and you have used your browsers back button, used a saved book-mark o similar then you may have triggered the cross-site request forgery (CSRF) protection that has been enabled for the HTML interface of the
Manager application. You will need to reset this protection by returning to the main Manager page. Once you retur to this page, you will be able to continue using the Manager application’s HTML interface normally. If you continue to see this access denied message, check that you
have the necessary permissions to access this application.

If you have not changed any configuration files, please examine the file conf/toncat-users, xallin your installation. That file must contain the credentials to let you use this webapp.

For example, to add the aanager-gui role to a user named ‘toncat! with a password of 53cret, add the following to the config file listed above.

Krole rolenane="nanager—gui”/>

<user usernane="toncat” passvord="s3cret’ roles="manager-gui’/>

Note that for Tomcat 7 onwards, the roles required to use the manager application were changed from the single Ranager! role to the following four roles. You will need to assign the role(s) required for the functionality you wish to access.

« Ranager-gui - allows access to the HTML GUI and the status pages

* manager-script - allows access to the text interface and the status pages
* nanager-jnx - allows access to the JMX proxy and the status pages

« nanager-status| - allows access to the status pages only

The HTML interface is protected against CSRF but the text and JMX interfaces are not. To maintain the CSRF protection:

» Users with the nanager—gui! role should not be granted either the nanager-script! or nanager-jnx roles.
« Ifthe text or jmx interfaces are accessed through a browser (e.g. for testing since these interfaces are intended for tools not humans) then the browser must be closed afterwards to terminate the session.

For more information - please see the Manager App How-To.


af://n992
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[@& 403 Access Denied X 4+ - X

< C  ® F%#£ | 10.0.0.8:8080/manager/html B & & & M € B e

403 Access Denied

You are not authorized to view this page.

By default the Manager is only accessible from a browser running on the same machine as Tomcat. If you wish to modify this restriction, you'll need to edit the Manager's

If you have already configured the Manager application to allow access and you have used your browsers back button, used a saved book-mark or similar then you may have triggered the cross-site request forgery (CSRF) protection that
has been enabled for the HTML interface of the Manager application. You will need to reset this protection by returning to the main Manager page. Once you return to this page, you will be able to continue using the Manager application’s
HTML interface normally. If you continue to see this access denied message, check that you have the necessary permissions to access this application.

If you have not changed any configuration files, please examine the file £onf/ fon: n your i ion. That file must contain the credentials to let you use this webapp.

For example, to add the iz ole to a user named it with a password of i , add the following to the config file listed above.

icrole rolename= manager-gui”
iCuser username="tomcat” password="s3cret” roles='manager—gui’/>

Note that for Tomcat 7 onwards, the roles required to use the manager application were changed from the single & -7 role to the following four roles. You will need to assign the role(s) required for the functionality you wish to access.
allows access to the HTML GUI and the status pages

allows access to the text interface and the status pages

ws access to the JMX proxy and the status pages

allows access to the status pages only

The HTML interface is protected against CSRF but the text and JMX interfaces are not. To maintain the CSRF protection:

o Users with the § it role should not be granted either the i i 3
 If the text or jmx interfaces are accessed through a browser (e.g. for testing since these mterfaces are intended for tools not humans) then the browser must be closed afterwards to terminate the session.

For more information - please see the Manager App How-To.

ARANEERNEH#SER, BRABENT

o (EZplconf/conf/tomcat-users.xml

[root@centos8 tomcat]#1s conf/

Catalina context.xm]l logging.properties tomcat-users.xml
catalina.policy jaspic-providers.xml server.xml tomcat-users.xsd
catalina.properties jaspic-providers.xsd tomcat.conf web . xm1

#EEREE L
[root@centos8 tomcat]#cat conf/server.xml
<GlobalNamingResources>
<!-- Editable user database that can also be used by
UserDatabaseRealm to authenticate users
-->
<Resource name="UserDatabase" auth="Container"
type="org.apache.catalina.UserDatabase"
description="User database that can be updated and saved"
factory="org.apache.catalina.users.MemoryUserDatabaseFactory"
pathname="conf/tomcat-users.xm1" /> #H I TG ERZRH 15 R
</GlobalNamingResources>

FAFIAILE, BE4Rconf/tomcat-users.xml, ¥JFrtomcat-users.xml, FE{IEE— AEtBmanager-
gui,

[root@centos8 tomcat]#vim conf/tomcat-users.xml
<tomcat-users xmlns="http://tomcat.apache.org/xml"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://tomcat.apache.org/xml tomcat-users.xsd"
version="1.0">
#INFHE AT, $85E H P A2
<role rolename="manager-gui"/>
<user username="admin" password="123456" roles="manager-gui"/>
</tomcat-users>

H#1E 04 R e B SO R B S RS AR K
[root@centos8 tomcat]#systemct]l restart tomcat

o (Eflwebapps/manager/META-INF/context.xml



<?xm1 version="1.0" encoding="UTF-8"7>
<Context antiResourceLocking="false" privileged="true" >

<valve className="org.apache.catalina.valves.RemoteAddrvalve"

allow="127\.\d+\.\d+\.\d+|::1/0:0:0:0:0:0:0:1" />

<Manager sessionAttributevalueClassNameFilter="java\.lang\.
(?:Boolean|Integer|Long|Number|String)|org\.apache\.catalina\.filters\.CsrfPreve
ntionFilter\$LruCcache(?:\$1)?|java\.util\.(?:Linked)?Hashmap" />
</Context>

BEENRANFAEZRAMILE T, BFHaIHEMIER192.168.x.x, AJLMERIENIFRIEATA

alTow="127\.\d+\.\d+\.\d+]::1]0:0:0:0:0:0:0:1]192\.168\.\d+\.\d+"

Sefl:

[root@centos8 tomcat]#vim webapps/manager/META-INF/context.xm]l
<Context antiResourceLocking="false" privileged="true" >
<valve className="org.apache.catalina.valves.RemoteAddrvalve"
allow="127\.\d+\.\d+\.\d+]::1]0:0:0:0:0:0:0:1]10\.0\.0\.\d+" />
<Manager sessionAttributevalueClassNameFilter="java\.lang\.
(?:Boolean|Integer|Long|Number|String) |org\.apach
e\.catalina\.filters\.CsrfPreventionFilter\$LruCcache(?:\$1)?7|java\.util\.
(?:Linked)?Hashmap" />
</Context>

#EriwebApp HNC & 70 75 2 Ak 55 BT AE 2K

o BB ESHIaF NME HServer StatusfIManager App, AILAEZEIUTEERE, HWABIE
NREFFIZEEHITER

- Cl X
@ 10.0.0.8:8080/manager/status X 4+

& C © 10.0.0.8:8080/manager/st.. &+ & & M B €« & 6 :

R

http://10.0.0.8:8080
SRR EA R AR IEE

AF#£  admin

B | eennes




/manager X {+ - X

@ @

o
A
A

& O ® ® F&£ | 10.0.0.8:83080/manager/status Y% R & & U M m & O

™

T/ APACHE'

SOFTWARE FOUNDATION

IRSSERIRE
R 2D HTML EIPEEE SRHREEIRE
Tomcat.ig#E JVMLERZE JVMiRE OS.Z#R RIFRFRRE RIERGN 3 1Pttt
| Apache Tomcat/8.5.57 I 1.8.0_251-b08 I Oracle Corporation I Linux I 4.18.0-193.¢l8.x86_64 I amd64 I centos8.wangxiaochun.com I 127.0.0.1 |
VM
FISRE: 3.95MB BAE: 22.42 MB AN 232.00 MB
At ES:dl meatk B BXE eR
Eden Space Heap memory 431 MB 6.25 MB 64.00 MB 2.57 MB (4%)
Survivor Space Heap memory 0.50 MB 0.75 MB 8.00 MB 0.75 MB (9%)
Tenured Gen Heap memory 10.68 MB 15.42 MB 160.00 MB 15.14 MB (9%)
Code Cache Non-heap memory 243 MB 6.62 MB 240.00 MB 6.02 MB (2%)
Compressed Class Space Non-heap memory 0.00 MB 2.62 MB 1024.00 MB 2.43 MB (0%)
Metaspace Non-heap memory 0.00 MB 23.87 MB -0.00 MB 23.30 MB ¢
[@& /manager X o+ - X
<« C  ® F%£ | 10.0.0.8:8080/manager/html/undeploy?path=/testapp&org.apache.catalina.filters.CSRF_ NONCE=6D7C8BA43D.. % & & B H €« & @

™

T/ APACHE'

SOFTWARE FOUNDATION

Tomcat WebRiIEFEIEE
[ S T - F SO/ testapp] |
iy S HTMLE EIREEE AR5 3IRES
BB IS BR.EH ETR |&iE Gid
Ba | Bk || EETInE
L FIEE Welcome to Tomcat true o] ‘
AT R 2 30 ol
Ba) | B | EENE | | H2E
/docs FIEE Tomcat Documentation true 0 - ‘
ESIE AR > 30 o
- - erviotand 159 Examl . I
‘examples E ervlet an amples true 0
. o ? THIRE HE > 30 por
& | fBIE | EET0E | | HE
(host-manager FIEE Tomcat Host Manager Application true ) = E ‘ E
| IBRTE | AR 2 30 S -

3.4.4.8.2 EFWEBN HIEFEIEZECINAPPRIERE

Web RFHERFERRE AT IASSIILL RIIAS

Applications SIFEFERFETE, BIIAER). Ik, BN, REBE. FEEdHsession
Deploy BIMERE, BAILREwarsft,

B ISR A RBER

[root@centos8 ~]#mkdir -p /data/myapp/
[root@centos8 ~]#echo /data/myapp/index.html > /data/myapp/index.html

#ER IS RIS , ST T R 1

http://10.0.0.8:8080/testl/

Context Path (required): 5@t s vsm i 4L H 3¢
WAR or Directory URL: 85 B IEAFBOCAFI LB B S5


af://n1023

Deploy directory or WAR file located on server

Context Path {required): |ftesl1 |

XML Configuration file URL: |

WAR or Directory URL: Ifdata!myapp

\ 10.0.0.8:8080/test1/ X |+ - O X
& O ©® F%2£ | 10.0.0.8:8080/test1/ % ¢ B & B % ¥+ @ @
/data/myapp/index.html

#B 30 /data/myapp H 3% T 1 £dE S H Zlwebapps /test1 I
[root@centos8 ~]#tree /usr/local/tomcat/webapps/testl/
/usr/local/tomcat/webapps/testl/

L— dndex.htm]l

0 directories, 1 file

[root@centos8 ~]#cat /usr/local/tomcat/webapps/testl/index.html
/data/myapp/index.html

H2: BEBwar@ Xt
& O @ A %2 | 10.0.0.8:8080/manager/html/depl... 3% R < R ISR . BT - N i+ ] § L 4 T = @ ‘

| | | | | el il b e | «
BRSSE8 L APEMBRAWARK

Context Path (required): :
gmeese: |

WARS B2 |

OEBE

EAEHWARK

IR HEMWARSF testapp1.war

OEBE

EFTEEN TLS Bt

TLS ENEF (T0i%)
[@ testapp1 X [+ = X
& O @ O FL£ | 100.0.8:8080/testapp1/ 2ok ® § & U M B & O § € 9 * @
On 10.0.0.8
10.0.0.8:8080

SessionlD = C76D3D97A7AF6D6BD3D51D628578D389
Thu Jul 09 00:35:52 CST 2020

3.4.5 ENEEIFHF

3.4.5.1 %[18005/tcp RLFEEE
fEconf/serverxml BULTAS

<?xml version="1.0" encoding="UTF-8"7>
<Server port="8005" shutdown="SHUTDOWN">
<Service name="Catalina">
<Connector port="8080" protocol="HTTP/1.1"


af://n1036
af://n1037

connectionTimeout="20000"
redirectPort="8443" />
<Connector port="8009" protocol="AJP/1.3" redirectPort="8443" />

<Engine name="Catalina" defaultHost="localhost">
<Host name="Tlocalhost" appBase="webapps"
unpackwARs="true" autoDeploy="true">
</Host>
</Engine>
</Service>
</Server>

<Server port="8005" shutdown="SHUTDOWN">
8005 TomcatfIETRIHmM, BAIAKITE127.0.0.1 L, TREIEFHATRIESHUTDOWN (KINSHUF)IXA
FRIER, tomcatEIREIEM A XAt Server,
I ETRINEERINEER, TI§SHUTDOWNKI—BIEA LAY F TR0
sk Eport{E2Xrk 0, 2fERAKEHNIRO,40:36913
portiA-1FTMIRO SXAMLINEE, iER: 2FA3HS
WEITAREERERE, BN T Z B e tomcathiss
pEACTN

<Server port="8005" shutdown="44ba3c71d57f494992641b258b965f28">
Bl 1E8005/tcpin 1 EEARS

[root@centos8 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port
LISTEN 0 128 0.0.0.0:22
0.0.0.0:%
LISTEN 0 100 *:8080
LISTEN 0 128 [::]:22
[g3])8® LISTEN 0 1
[::ffff:127.0.0.1]:8005 TgS LISTEN 0
100 *:8009

RO

[root@centos8 ~]#telnet 127.0.0.1 8005

Trying 127.0.0.1...

Connected to 127.0.0.1.

Escape character is 'A]'.

SHUTDOWN #4742 K M tomcat
Connection closed by foreign host.

[root@centos8 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port
LISTEN 0 128 0.0.0.0:22
0.0.0.0:%
LISTEN 0 128 [::]:22

[33]e®



[root@centos8 tomcat]#vim conf/server.xml
<Server port="8005" shutdown="magedu">
[root@centos8 tomcat]#systemct]l start tomcat
[root@centos8 tomcat]#telnet 127.0.0.1 8005
Trying 127.0.0.1...

Connected to 127.0.0.1.

Escape character is 'A]'.

SHUTDOWN

Connection closed by foreign host.
[root@centos8 tomcat]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port

LISTEN 0 128 0.0.0.0:22

0.0.0.0:%
LISTEN 0 100 *:8080
LISTEN 0 128 [::7:22
[35]e®
LISTEN 0 1 [::ffff:127.0.0.1]:8005
LISTEN 0 100 *:8009

[root@centos8 tomcat]#telnet 127.0.0.1 8005
Trying 127.0.0.1...

Connected to 127.0.0.1.

Escape character is 'A]'.

magedu

Connection closed by foreign host.
[root@centos8 tomcat]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port
LISTEN 0 128 0.0.0.0:22
0.0.0.0:%
LISTEN 0 128 [::7:22
[38]e®

[root@centos8 tomcat]#

3.4.5.2 RRIEENhttplRSESHBIRPEE
EIAAREtomcathIhttpByServersE8, AILEEtomcathYhttpiServers{E B8 ABEMEYE

#conf/server.xml
<Connector port="8080" protocol="HTTP/1.1" connectionTimeout="20000"
redirectPort="8443" Server="SOME STRING"/>

el

[root@centos8 ~]#curl -I 127.0.0.1:8080
HTTP/1.1 200

Content-Type: text/html;charset=UTF-8
Transfer-encoding: chunked

Date: Fri, 17 Jul 2020 08:32:52 GMT


af://n1050

#EOGECE , 18 E 8 Eor ) tomcat/iiAs
[root@centos8 ~]#vim /usr/local/tomcat/conf/server.xml

<Connector port="8080" protocol="HTTP/1.1"
connectionTimeout="20000"
redirectPort="8443" Server="wangServer"/>

[root@centos8 ~]#systemct] restart tomcat
[root@centos8 ~]#curl 127.0.0.1:8080 -I
HTTP/1.1 200

Content-Type: text/html;charset=UTF-8
Transfer-encoding: chunked

Date: Fri, 17 Jul 2020 08:34:17 GMT
Server: wangServer

3.453 HEii&

conf/server.xmlsra] L EcEservice, connector, Engine,HostZ
e servicefid&
—fRIER T, — 1 ServersLfIEEE—NService, namefg4tE=TFi%ServicefyID,

<Service name="cCatalina">

o EiEARECE

<Connector port="8080" protocol="HTTP/1.1"
connectionTimeout="20000"
redirectPort="8443" />

redirectPort, ANSRIFEIHTTPSIMNY, BahiEmiXANEESE, (BRSHEHE, TomcatHASHE
HTTPS, FEATomcat{HEEPEENER, HTTPSHRERE

* S|ERE

<Engine name="cCatalina" defaultHost="Tocalhost">

o defaultHost Et&
defaultHostiEMAERE X EEMFN. BRERIAENTLAKEI, BAillocalhost,

<Host name="localhost" appBase="webapps" unpackwARs="true" autobDeploy="true">

3.4.5.4 ZEMFNEE


af://n1055
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3.4.5.4.1 ZEMENESFiRA

* name WWREENE, FAENENRITE

e appBase HFIENAIMIURE R, 2EXIT SCATALINA_HOME , tHETLAFEFARLERIERR
e unpackWARs E&BEnfEEwartgz{

e autoDeploy #&RE, BatinEFHziTh A

EENEESE
o HRNIFIBCE—NTRUEIENL, FiEmyappaBEEl/data/webappsBRT

vim conf/server.xml

FLE S f Jo THT SO0 T T 4

<Host name="webl.magedu.org" appBase="/data/webapps/" unpackWARs="True"
autobDeploy="false">

#EPLENL LA U H &

<valve className="org.apache.catalina.valves.AccessLogvalve" directory="1logs"
prefix="webl_access_log" suffix=".txt" pattern="%h %1 %u %t &quot;%r&quot; %s
%b" />

</Host>

#LUTAT A H s AN TR 5 0L
</Engine>
</Service>
</Server>

#ECE A RA I H &R DU R i S ik
<Host name="webl.magedu.org" appBase="/data/webapps/" unpackWARs="True"
autobeploy="false" />

o HEREVENAEIEER

LRI AR H 5%

# mkdir /data/webapps/ROOT -pv

# chown -R tomcat.tomcat /data/webapps

# echo webl.magedu.org > /data/webapps/ROOT/index.html

o M
NI FEEMENHENBE X nodel.magedu.org, FrAREENEATFHNEE—MABRE.
NEREwindows, EXIEC\Windows\System32\drivers\etc FihostsX{4, BEEERNE,

{ERhttp://web1.magedu.org:8080/FA1EE

3.4.5.4.2 SEEERHI: tomcatEIMB ERIEM

[root@centos8 tomcat]#pwd
/usr/local/tomcat
[root@centos8 tomcat]#vim conf/server.xml
[root@centos8 tomcat]#tail conf/server.xml
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />
</Host>
#ANn 1 LR AT
<Host name="nodel.magedu.org" appBase="/data/webappsl/
unpackwARs="true" autoDeploy="true">


af://n1081
http://web1.magedu.org:8080/
af://n1108

<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="1ogs"
prefix="nodel_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />
</Host>
<Host name="node2.magedu.org" appBase="/data/webapps2/"
unpackwARs="true" autobDeploy="true">
<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="Tlogs"
prefix="node2_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />
</Host>
</Engine>
</Service>
</Server>

#X AN, ARSI

[root@centos8 ~]#mkdir /data/webapps{l,2}/ROOT -pv
mkdir: created directory '/data/webappsl/ROOT'
mkdir: created directory '/data/webapps2/ROOT'

[root@centos8 ~]#cat /data/webappsl/ROOT/index.jsp
<%@ page language="java" contentType="text/html; charset=UTF-8"
pageEncoding="UTF-8"%>
<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<title>jspfil+</title>
</head>
<body>
JETH A B IR S 2 m AN A T AT R, B E PR il
<br>
<%=request.getRequestURL ()%>
</body>
</html>
[root@centos8 ~]#cat /data/webapps2/RO0OT/index.jsp
<%@ page language="java" contentType="text/html; charset=UTF-8"
pageEncoding="UTF-8"%>
<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<title>jsphilT</title>
</head>
<body>
JETH A B IR S 2 m AN A A A HR B E PR — il
<br>
<%=request.getRequestURL () %>
</body>
</html>
[root@centos8 ~]#

#15 E AR
[root@centos8 ~]#chown -R tomcat.tomcat /data/webapps{l,2}/

#IHE A RO, E ML) 44 AR b
[root@centos8 ~]#cat /etc/hosts



127.0.0.1 Tlocalhost localhost.Tocaldomain localhost4 localhost4.Tlocaldomain4
centos8.localdomain

A Tocalhost localhost.localdomain localhost6 localhost6.localdomain6
10.0.0.8 nodel.magedu.org node2.magedu.org

[root@centos8 ~]#curl http://nodel.magedu.org:8080/
<!DOCTYPE html>
<html1>
<head>
<meta charset="utf-8">
<title>jspfil+</title>
</head>
<body>
JE N B R IR S S BN S A T ef R PHEE —il
http://nodel.magedu.org:8080/

</body>
</html>
[root@centos8 ~]#curl http://node2.magedu.org:8080/

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jspflfF</title>

</head>

<body>

JETH B A B RS A m AN A L T AT, B E PRl

http://node2.magedu.org:8080/

</body>
</html>

3.4.5.4.3 SLERZRHI: {Efitomcat=LMB EHIENAYIRO 80

[root@centos8 ~]#vim /usr/local/tomcat/conf/server.xml

<Connector port="80" protocol="HTTP/1.1"
connectionTimeout="20000"
redirectPort="8443" />

#ER: FALtomcatH FigfT, AEE M HL1024 00 N 1, & E &S tomecat s T Sy, NS HIL T
THI £ R
[root@centos8 ~]#tail -f /usr/local/tomcat/logs/catalina.out

Caused by: java.net.SocketException: Permission denied

[root@centos8 ~]#vim /1ib/systemd/system/tomcat.service
[service]

#User=tomcat

#Group=tomcat

[root@centos8 ~]#systemctl daemon-reload
[root@centos8 ~]#systemct]l restart tomcat


af://n1110

3.4.5.5 EFweb N AiJHost Manager Bl EH E1E

ALUBIS tomcatiIEE R E = FEHost ManageriZiliF N E 18 FEARITRE

Apache Tomcat/8.5.57 x |+ - X
& O ® O F%2 | 100088080 % % § @ ® B B O § e T 3 @
Home Documentation Configuration Examples Wiki Mailing Lists Find Help
Apache Tomcat/8.5.57 / APACHE :2r
Recommended Reading: Server Status

S ity Considerati How-T
ecurity Considerations How-To Manager App

Manager Application Ho

ation How-To Host Manager

Clustering/Session Repl

Developer Quick Start

Tomcat Setup Realms & AAA Examples Servlet Specifications
Eirst Web Application JDBC DataSources Tomcat Versions
Managing Tomcat Documentation Getting Help
For security, access to the manager webapp is Tomcat 8.5 Documentation FAQ and Mailing Lists
restricted. Users are defined in: ) . )
Tomcat 8.5 Configuration The following mailing lists are available:
SCATALINA_HOME/conf/tomcat-users. xml
Tomcat Wiki tomeat-announce
In Tomcat 8.5 access to the manager ) . ) Important announcements, releases, security
application is split between different users. Find additional important configuration vulnerability notifications. (Low volume).
Read more... information in: > ;
SCATALINA_HOME/RUNNING. txt E==Einotiandiscteshy
Release Notes tanlihencar v

ZAIAHost Manager EETFER, SEITEHER, BRGIEHE(LTF3.4.4.6

[# 403 Access Denied X o+ - X
<« C  ® A&%%£ | 10.0.0.8:8080/host-manager/html B % @ c MHA <«kx O

403 Access Denied

YYou are not authorized to view this page.

By default the Host Manager is only accessible from a browser running on the same machine as Tomcat. If you wish to modify this restriction, you'll need to edit the Host Manager'

If you have already configured the Host Manager application to allow access and you have used your browsers back button, used a saved book-mark or similar then you may have triggered the cross-site request forgery (CSRF) protection
that has been enabled for the HTML interface of the Host Manager application. You will need to reset this protection by returning to the main Host Manager page. Once you return to this page, you will be able to continue using the Host
Manager application's HTML interface normally. If you continue to see this access denied message, check that you have the necessary permissions to access this application.

If you have not changed any configuration files, please examine the fi in your installation. That file must contain the credentials to let you use this webapp.

For example, to add the ole to a user name:

ith a password of

dd the following to the config file listed above.

role Tolenames admin-gui
icuser username="tomcat” password="s3cret” roles="admin-zui’/>

Note that for Tomcat 7 onwards, the roles required to use the host manager application were changed from the single
access.

ole to the following two roles. You will need to assign the role(s) required for the functionality you wish to

allows access to the HTML GUI
allows access to the text interface

 If the text interface is accessed through a browser (e.g. for testing since this interface is intended for tools not humans) then the browser must be closed afterwards to terminate the session.

3.4.5.5.1 RiFAHNIBE
BT

[root@centos8 tomcat]#vim conf/tomcat-users.xml
<tomcat-users xmlns="http://tomcat.apache.org/xml"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://tomcat.apache.org/xml tomcat-users.xsd"
version="1.0">
<role rolename="manager-gui'"/> #3.4.4.6%INKINE
<role rolename="admin-gui" /> #&#HMrole
<user username="admin" password="123456" roles="manager-gui,admin-gui"/> #H

nFrrole

</tomcat-users>
[root@centos8 tomcat]#systemct] restart tomcat

HfFTomcatfg, Mih"Host Manager"{&
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@ Apache Tomcat/8.5.50 - Mozilla Firefox - ] X

= Apache Tomcat/8.5.50 X ‘ +

‘(:—\\ - X @ | ® 127.00.1:8080 - @ nNo e =
Home D i Configurati E pl Wiki  Mailing Lists Find Help
Apache T( @ Authentication Required X DACHE :or i
‘/'3\ http://127.0.0.1:8080 is your and The site says: “Tomcat Host
Manager Application”

User Name: = admin

Server Status
| Manager App

IEENCI R re——

Password: I LTI

Developer Quick Start

Tomcat Setup Realms & AAA Examples Serviet Specifications

First Web Application JDBC DataSources Tomcat Versions

Managing Tomcat Documentation Getting Help

For security, access to the manager webapp Tomcat 8.5 Documentation FAQ and Mailing Lists

is restricted. Users are defined in: N . L §

Tomcat 8.5 Configuration The following mailing lists are available:
SCATALINA_HOME/confitomeat-users.ml
Tomcat Wiki tomcat-announce

In Tomcat 8.5 access to the manager - X . Important announcements, releases, security

application is split between different users. Find additional important configuration (Low volume).

Read more. information in: P
@ /host-manager - Mozilla Firefox - o X
/host-manager X ‘ -+

‘ @ 127.0.0.1:8080/host-manager/htm| . O o mw o & =
SOFTWARE FOUNDATION
Tomcat Virtual Host Manager
OK

s | |
List Virtual Hosts HTML Host Manager Help Host Manager Help Server Status
Host name Host aliases «
Ilocalnosl [ ]Hosl Manager installed - commands disabled I

Name: ‘

Aliases: ‘

App base: ‘

3.4.5.5.2 RiFEiEENIGRE

(BiESTE R T EBiE Host Manager &I TAH

[ Apache Tomcat/8.5.50 x  + = X
¢ > C O F%£| 100088080 WA & c MHE <€k O:
Home Documentation Configuration Examples Wiki Mailing Lists Find Help
Apache Tomcat/8.5.50 / APACHE 585 1% sieee

g this, you've successfully installed Tomcat. Co

tulations!

Recommended Reading: Server Status
% Security Considerations How-To WA Rns

Manager Application How-To

ion How-To Host Manager

Clustering/Session Repli

Developer Quick Start
Tomcat Setup Realms & AAA Examples Servlet Specifications
Eirst Web Application JDBC DataSources Tomcat Ve
Managing Tomcat Documentation Getting Help
For security, access to the manager webapp is Tomcat 8.5 Documentation FAQ and Mailing Lists
restricted. Users are defined in: . o B
Tomcat 8.5 Configuration The following mailing lists are available:
SCATALINA_HOME/conf/tomcat-users. xml
Tomcat Wiki tomcat-announce
In Tomcat 8.5 access to the manager ) i, . . Important announcements, releases, security
application is split between different users. Find additional important configuration vulnerability notifications. (Low volume).
Read more... information in: T
SCATALINA_HOME/RUNNING. txt User support and discussion

Release Naotes tanlibe-icer v
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BIATGEBITMRITFEHEHost ManagerBTEE, ASEIMUATRE

[ 403 Access Denied x  + = X

<« C  ©® & %£ | 10.0.0.8:8080/host-manager/html BN & &M «x O :

You are not authorized to view this page.

By default the Host Manager is only accessible from a browser running on the same machine as Tomcat. If you wish to modify this restriction, you'll need to edit the Host Manager'

If you have already configured the Host Manager application to allow access and you have used your browsers back button, used a saved book-mark or similar then you may have triggered the cross-site request forgery (CSRF) protection
that has been enabled for the HTML interface of the Host Manager application. You will need to reset this protection by returning to the main Host Manager page. Once you return to this page, you will be able to continue using the Host
Manager application's HTML interface normally. If you continue to see this access denied message, check that you have the necessary permissions to access this application.

If you have not changed any configuration files, please examine the fi in your installation. That file must contain the credentials to let you use this webapp.

For example, to add th ole to a user named dd the following to the config file listed above.

irole rolename="admin-gui”/>
icuser username="tomcat” password="s3cret” roles="admin-gui”,

Note that for Tomcat 7 onwards, the roles required to use the host manager application were changed from the single ole to the following two roles. You will need to assign the role(s) required for the functionality you wish to

access.

allows access to the HTML GUI
allows access to the text interface

» If the text interface is accessed through a browser (e.g. for testing since this interface is intended for tools not humans) then the browser must be closed afterwards to terminate the session.

[root@centos8 tomcat]#vim webapps/host-manager/META-INF/context.xm]
<Context antiResourceLocking="false" privileged="true" >
<valve className="org.apache.catalina.valves.RemoteAddrvalve"
allow="127\.\d+\.\d+\.\d+|::1]0:0:0:0:0:0:0:1|10\.0\.0\.\d+" />
<Manager sessionAttributevalueClassNameFilter="java\.lang\.
(?:Boolean|Integer|Long|Number|String) |org\.apach
e\.catalina\.filters\.CsrfPreventionFilter\$Lrucache(?:\$1)?|java\.util\.
(?:Linked)?Hashmap" />
</Context>

TREERS, BiERE, MARENBFIES, BIRERMIN
[@ 10.0.0.8:8080/host-manager/t X + = X

< C  ©® 10.0.0.8:8080/host-manager/html Y @ e M B o€ B e

BR

http://10.0.0.8:8080
SRS R R EER

P& admin

o)




/host-manager X o+ - X

o B Y & c BHE €«ex O

TomcatEUENEER

< > C  ©® &%2£| 10.0.0.8:8080/host-manager/html

BRI HTML, i ENLETEERERE %oy
=ER RIS #5
[1ocalhost | |Eneesces - aoram | =
=i
o
s | |
AR | |
ENEBE
R ¢

EE VIV

3.4.5.5.3 SUEEFRAIREEM
AILAEEREMEN

#OVE BT AT, LA 01 AE G B 3%, 75 0061 2 B LA e 2l

[root@centos8 ~]#mkdir /data/nodel/ROOT/

[root@centos8 ~]#echo nodel.magedu.org > /data/nodel/ROOT/index.htm]l
[root@centos8 ~]#chown -R tomcat.tomcat /data/nodel/
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@ /host-manager - Mozilla Firefox — x

[& most-manager X | +
@ - Q@ o I (@ 127.0.0.1:8080/host-manager/htmliremove?name=node1.magedu. org&org.apache.catalina filters. CSRF_I e @ f}l mw e & =
™
The
SOFTWARE FOUNDATION
Tomcat Virtual Host Manager
| " - |0K - Removed host [node1 magedu.org] |

List Virtual Hosis HTML Host Manager Help Host Manager Help Server Status
Host name Host aliases Commands
| localhost | | Host Manager installed - commands disabled |
Host

Name: ‘ nodel.magedu.org ‘

Aliases: ‘ |

App base:

AutoDeploy
DeployOnStartup
DeployXML
UnpackWARs
Manager App
CopyXML

[ All | Save current configuration (including virtual hosts) to server.xml and per web application context.xml files

Tomcat Version JVM Version JVM Vendor ‘0S Name 0S Version 0s

| Apache Tomcat/8.5.50 | 1.8.0 241-b07 | Oracle Corporation | Linux | 4.18.0-147.2/18.X86_64 | amadés

Copyright © 1999-2019, Apache Software Foundation




@ /host-manager - Mozilla Firefox

Ihost-m: r x |+
anage

@ = @ |® 127.0.0.1:8080/host-manager/html/add?org. apache.catalina filters. CSRF_NONCE=8442AA866E 264D 86: e @ 1}| mw e & =

™

T APACHE

SOFTWARE FOUNDATION

Tomcat Virtual Host Manager

|OK - Host [nodel.magedu.org] added

Message:

List Virtual Hosts HTML Host Manager Help Host Manager Help Server Status
Host name Host aliases Commands

localhost Host Manager installed - commands disabled

nodel.magedu.org Stop Remove

Host

Name: ‘

Aliases: ‘ |

App base: ‘ |

AutoDeploy @
DeployOnStartup @
DeployXML (v
UnpackWARs [
Manager App (¥
CopyxML [

All | Save current configuration (including virtual hosts) to server.xml and per web application context.xml files

Tomcat Version JVM Version JVM Vendor ‘0S Name OS Version 0OS Architecture
[ Apache Tomcal/8.5.50 | 1.8.0_241-p07 [ Oracle Corporation [ Linux [ 4.18.0-147.¢/8.x86_64 | amdsa |
J D nodel.magedu.org:8080 x l + - o >
< O © FZ% | nodel.magedu.org:8080 = 3 & B O & 1 = @ @

nodel.magedu.org

3.4.5.5 Context fit&&
3.4.5.5.1 Centext FeBEH I

Context{ER:

o BRIZBRET: KGurlBRSIEISERE, MIFERappBase THMWIIEER, SCHIRENIERINAE
o NMARVECE, HNBEMEENARE. BIRAENALRE
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#WL 5 BT
<Context path="/test" docBase="/data/test" reloadable="true" />

IR 3t A AAR H %

<Context path="/" docBase="/data/website" reloadable="true" />

#IE T LA B B SN 1
<Context path="/test" docBase="/data/test" reloadable="true" >
<valve className="org.apache.catalina.valves.AccessLogvalve" directory="1ogs"
prefix="Tocalhost_test_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />
</Context>

k=R
e path: IER9RAAAIURLERIR, WNERpathSappBase FTEIMIFERER, contextBdocBaseliE
MERES
e docBase: BILARHESHRIEIIIRE, BAILASIEXIIRR (1HXJFHostiYappBase)
e reloadable: trueZRRUIERWEB-INF/classesgiMETA-INF/libBERT.classS3/4EEXE, FiSIEWEB
NSNS, L ET, EiNfERfalseXkEEM,

CentextSCILIF2

e &~/projects/myapp/ FEMIBE X4E5IF)/data/ R, FTLUER—FRindex.jsp KBI—T

# cp -r ~/projects/myapp /data/myapp-vli
# vim /data/myappvl/index.jsp

# cd /data

# 1n -sv myapp-vl test

IE: XEREHIER TR, RESEEIRITREEIR, NERRATAER, FEREERER
myappv2, EFfifasl. RFhR LR, HMAM, EFEREGHER E—MRFNER, HER, #
BILASEHIELR

o (EMlconf/server.xmliZ&Econtext

TomcatBIECE X {server. xmIFEXANT, ERTomcat&dsy

<Host name="nodel.magedu.com" appBase="/data/webapps"
unpackwARs="true" autobDeploy="true" >
<Context path="/test" docBase="/data/test" reloadable="true" />
</Host>

o MK
{EFAhttp://node1.magedu.com:8080/test/

3.4.5.5.2 ValveB{§

B8R

http://tomcat:8080/docs/config/valve.html#Access_Logging

valve(i®| ))BETLAENX BE


http://node1.magedu.com:8080/test/
af://n1173

<valve className="org.apache.catalina.valves.AccessLogvalve" directory="Tlogs"
prefix="T1ocalhost_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />

valvelZEZFhsH:

E XV HE: org.apache.catalina.valves.AccessLogvalve
& X Vil Edl: org.apache.catalina.valves.RemoteAddrvalve

<5

<valve className="org.apache.catalina.valves.RemoteAddrvalve"
deny="10\.0\.0\.\d+"/>

3.4.5.5.3 SLEERHI

jBfl: EENLFIBcontextSEMERIB R

#ACRT VS A FERE ESzE, 4k4:6)#nodel . .magedu. orgE L EHL NI~ H 3¢
[root@centos8 ~]#mkdir /data/webappsl/appl/

[root@centos8 ~]#echo /data/webappsl/appl/index.html >
/data/webappsl/appl/index.html

[root@centos8 ~]#curl http://nodel.magedu.org:8080/appl/
/data/webappsl/appl/index.html

#F|HcontextszHinodel.magedu.orgfE il ML K KT H 3%
[root@centos8 tomcat]#vim conf/server.xml
[root@centos8 tomcat]#tail conf/server.xml
</Host>
<Host name="nodel.magedu.org" appBase="/data/webappsl">
#IN NN T
<Context path="/appl" docBase="/data/appl" reloadable="true" >
<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="1ogs"
prefix="nodel.magedu.org_appl" suffix=".Tog"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />
<valve className="org.apache.catalina.valves.RemoteAddrvalve"
deny="10\.0\.0\.7"/>
</Context>

</Host>
<Host name="node2.magedu.org" appBase="/data/webapps2">
</Host>
</Engine>
</Service>
</Server>
[root@centos8 tomcat]#systemct]l restart tomcat

#RHAR A HEE LT, BT AR
[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/
curl: (7) Failed to connect to nodel.magedu.org port 8080: Connection refused

#HER AR H 3%
[root@centos8 tomcat]#mkdir /data/appl-vl
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[root@centos8 tomcat]#echo /data/appl-vl/index.html > /data/appl-vl/index.html
[root@centos8 tomcat]#1n -s /data/appl-vl/ /data/appl

[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/

curl: (7) Failed to connect to nodel.magedu.org port 8080: Connection refused

#EOE H e, R EEHEIRS, ARV

[root@centos8 tomcat]#systemct1 restart tomcat

[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/
/data/appl-vl/index.html

[root@centos7 ~]#curl -I http://nodel.magedu.org:8080/appl/
HTTP/1.1 403

Content-Type: text/html;charset=utf-8

content-Language: en

Transfer-Encoding: chunked

Date: Tue, 14 Jul 2020 06:48:54 GMT

#7] UL 2 bk H sl v m H &
[root@centos8 ~]#cat /usr/local/tomcat/logs/nodel.magedu.org_appl.2020-07-14.Tog

10.0.0.8 - - [14/3ul1/2020:14:36:01 +0800] "GET /appl/ HTTP/1.1" 200 330
10.0.0.7 - - [14/3u1/2020:14:48:07 +0800] "GET /appl/ HTTP/1.1" 403 618

jefl: BFaEAR, SR AR ELERIDEE

#I IR A

[root@centos8 tomcat]#mkdir /data/appl-v2

[root@centos8 tomcat]#echo /data/appl-v2/index.htm]l > /data/appl-v2/index.html
[root@centos8 tomcat]#rm -f /data/appl

#MMBRACEERE, ATAR AT AT 1A [H AR AR
[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/
/data/appl-vl/index.html

#EHIRSS G, HILE R

[root@centos8 tomcat]#systemct] restart tomcat

[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/

curl: (7) Failed to connect to nodel.magedu.org port 8080: Connection refused

HITER R, TR, iR R IRSS A AR

[root@centos8 tomcat]#1n -s /data/appl-v2/ /data/appl

[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/

curl: (7) Failed to connect to nodel.magedu.org port 8080: Connection refused
[root@centos8 tomcat]#systemct] restart tomcat

[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/
/data/appl-v2/index.html

#EAF BB RR

[root@centos8 tomcat]#rm -f /data/appl

[root@centos8 tomcat]#1n -s /data/appl-vl/ /data/appl
[root@centos8 tomcat]#systemct] restart tomcat

[root@centos8 tomcat]#curl http://nodel.magedu.org:8080/appl/
/data/appl-vl/index.html

4 ZERAN

SEIltomcat3fE
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4.1 EREBEBNE

(1) standalone

(3) SRR Z ML

o RENHE, Bz

IBL5Tomcat

Tomcat

'S

Tomcat

—
N

Tomcat

~—
N

Tomcat

~—

N 4
(2) bR AL -
Nginx Tomcat
.
(
AP
Httpd Tomcat
HTTP
(.
(
HTTP
Nginx Tomcat
(3) Fe A AL E
HTTP
Nginx Tomcat
HTTP
Nginx Tomcat

o LNMT: Linux + Nginx + MySQL + Tomcat
o LAMT: Linux + Apache (Httpd) + MySQL + Tomcat

o BIE—&NginX, BEETomcatsLflRFMUIEMARIIETERE, Tomcat EERRERNASREE

Ei=)

o LNMT: Linux + Nginx + MySQL + Tomcat

o ZRHE

o LNNMT: Linux + Nginx + Nginx + MySQL + Tomcat

standalonet®z,, TomcatPIME T, EEESHAFIEK, NEE.
17, BT —Ngin{EARERIE, sJLUMEEFSENginIZ2IMIEN, w75jsp

4.2 FIA nginx RENIECR LR EIRER—1 ELE

th
4.2.1 EeEiReA

S=scSesssseeses
—

- =)

tomcat

FAnginxzERIRINEE, SEI EERIIEINRE, BRAFBEREEEAEREENR— M tomcatEHl
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FAnginxig<proxy_pass AILAAGEImRIRS 884 RiEKIR FFEEE AITSRBE FinRNERIRIHFH
hostEEh

#Myumilii Z%inginx
#yum install nginx -y
#vim /etc/nginx/nginx.conf
#40 I r] ARHEI X
Tocation / {
# proxy_pass http://127.0.0.1:8080; # N&EHAMER, #aViHEH 1ocalhostBEilEH
proxy_pass http://nodel.magedu.com:8080; # LI T/ i) 4= 5fiis K K Flnode L) K4
FEHLE
#proxy_pass http://node2.magedu.com:8080; #IHIUk H 1 ] 4 ¥Bi R # % Fnode 2 i 1L
FHL L
#proxy_set_header Host S$http_host; #%kFHkE JqumR5s %

#LL EP I FE B MingT nxiRSs 2511 /etc/hosts, S2Hinodel. magedu. comfllnode?2 .magedu. com
FITPHIMENT
}

#nginx -t
#systemct]l restart nginx

#UiW]: proxy_pass http://FQDN/ TF[IFQDN ke ¥ K& & JE s LML, 105 H i R URLTE X
#U S ) J v PR A I 454 H P 3 SR, 1T DA ) I i IR 2 A 1 SR IR R ML Sk SR, 7 48]
proxy_set_header Host $http_host;

4.2.2 SCERZ=511
IRERBE:

— & FHL, LHnginxAltomcat
tomcat A EM I Hnodelfinode?

#0343 .4. 5. AN AT RER — T EHL L#EZ A tomcat B EHL, nodel.magedu.orgfi
node2.magedu.org

#1E50/etc/hosts i, SZELAFRIENT

[root@centos8 ~]#vim /etc/hosts

127.0.0.1 Tlocalhost localhost.Tocaldomain localhost4 Tocalhost4.Tlocaldomain4
centos8.localdomain

A Tocalhost localhost.localdomain localhost6 localhost6.localdomain6
10.0.0.100 nodel.magedu.org node2.magedu.org

#22345nginx
[root@centos8 ~]#yum -y install nginx

#&enginx . confhic B 31

[root@centos8 ~]#vim /etc/nginx/nginx.conf

#&i%location / AT, WIMLLFAE

location / {
#proxy_pass http://127.0.0.1:8080;
proxy_pass http://nodel.magedu.org:8080;
#proxy_set_header Host S$http_host; #¥ Kk IHkEJq bR 2


af://n1218

[root@centos8 ~]#systemct] enable --now nginx

#5i Finodel, node2 FITP#R W] LA B —FE A node 1A B, = 4L 7T Ifi
[root@centos8 ~]#curl http://nodel.magedu.org/

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jspfil+</title>

</head>

<body>

JETH A B IR S 2 m AN A AE T AT R, B E PR — il

nodel.magedu.org

</body>
</html>
[root@centos8 ~]#curl http://node2.magedu.org/

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jsphilr</title>

</head>

<body>

JETH A B RS A m AN A L T AT R, B E PR i

node2.magedu.org

</body>
</html>
[root@centos8 ~]#curl http://127.0.0.1/

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jsphil¥r</title>

</head>

<body>

JE T A B A IR i BN AR A HR . S PHTE — it

nodel.magedu.org

</body>
</html>
[root@centos8 ~]#curl http://10.0.0.100/

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jsphilf</title>

</head>

<body>

S T R AR 45 3 um B AS AE l2 f of IR BHETE — il

nodel.magedu.org



</body>
</html>

[root@centos8 ~]#systemct] restart nginx

#H X B Hnginx . confit & S

[root@centos8 ~]#vim /etc/nginx/nginx.conf

#&Mlocation / 17, BIMELFAZ

location / {
#proxy_pass http://127.0.0.1:8080;
proxy_pass http://node2.magedu.org:8080;
#proxy_set_header Host S$http_host; #¥ Kk IHkEJq bR 2

#5e5 Mnodel, node2 AT PHS W] LA 2 —FEfinode 2 ) M F= ML UL I
[root@centos8 ~]#curl http://nodel.magedu.org/
[root@centos8 ~]#curl http://node2.magedu.org/
[root@centos8 ~]#curl http://127.0.0.1/
[root@centos8 ~]#curl http://10.0.0.100/

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8">
<title>jsphilr</title>

</head>

<body>

JE T A B A IR B m BN AR A HR . B PHETE — i

node2.magedu.org

</body>
</html>

4.2.3 SLAEERAI2

tomcat SCHR httpsHISESTRY

https://help.aliyun.com/document_detail/98576.htm1?
spm=5176.b657008.0.0.5a471b48Cyahpi

Sef5l: SCHL httpBshBkEEZE tomcatiYhttps

server {
listen 80;
server_name blog.magedu.org;
return 302 https://$server_name$request_uri;
}
server {
Tisten 443 ssl;
server_name blog.magedu.org;
ssl_certificate /etc/nginx/ss1/www.magedu.org.pem;
ss1_certificate_key /etc/nginx/ss1/www.magedu.org.key;
location / {
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proxy_pass http://127.0.0.1:8080;
proxy_set_header Host $http_host;
proxy_set_header X-Forwarded-For $proxy_add_x_forwarded_for;

4.3 FIAnginxsEMEF 2 =R
4.3.1 EgHikeg

BILARInginxSCIEEE D S

vim nginx.conf

root /usr/share/nginx/html;

# N IHAT AT AN

#location / {

# root /data/webapps/ROOT;
# index index.html;

#1}

# ~F AXGFKNE
Tlocation ~* \.jsp$ {
proxy_pass http://nodel.magedu.com:8080; #i¥&: 8080/ AENN/, T BELEnginx k57315
i /etc/hosts
}

PIERE, BILASjspAIiERREMCERItomcat, MEBXHHENginXME, NMSEHEFMBaFDE.
B TjspX4sLin ERMEFSEIFMGESAN, AL EREIEROE. LR ETomcathAiE
BHEsE, AekEEEFNERTNFHaIEHIBHE

4.3.2 LEREH)

HUEE = AN F R B

[root@centos8 ~]#echo /usr/local/tomcat/webapps/ROOT/test.html >
/usr/local/tomcat/webapps/RO0OT/test.html

[root@centos8 ~]#echo /usr/local/tomcat/webapps/ROOT/test.jsp >
/usr/local/tomcat/webapps/ROOT/test.jsp

[root@centos8 ~]#echo /usr/share/nginx/html/test.html >
/usr/share/nginx/html/test.html

[root@centos8 ~]#vim /etc/nginx/nginx.conf
root /usr/share/nginx/html;
#location / {
#
#}
Tocation ~* \.jsp$ {

proxy_pass http://127.0.0.1:8080;

[root@centos8 ~]#systemct]l restart nginx


af://n1228
af://n1229
af://n1233

#jntest.html, MELLESE—FEV 0 2nginx H & 1) 5
[root@centos8 ~]#curl http://nodel.magedu.org/test.html
[root@centos8 ~]#curl http://node2.magedu.org/test.html
[root@centos8 ~]#curl http://127.0.0.1/test.html
[root@centos8 ~]#curl http://10.0.0.8/test.html
/usr/share/nginx/html/test.html

#Uilntest. jsp, MBS FLH—FEV) I B2 tomcat B IA AL BT
[root@centos8 ~]#curl http://nodel.magedu.org/test.jsp
[root@centos8 ~]#curl http://node2.magedu.org/test.jsp
[root@centos8 ~]#curl http://127.0.0.1/test.jsp
[root@centos8 ~]#curl http://10.0.0.8/test.jsp
/usr/local/tomcat/webapps/ROOT/test.jsp

4.4 A httpd SEIMEFA)PIHN A REK B E R
TomcathRs3s:

L ntp > httpd ﬁ* tomcat

4.4.1 AJP tiNisBEB

AJP (Apache JServ Protocol) BEMEMIY, B— M HHIRITCPIZHEINY, BEEHTTPIXFREES AR
iR, MERMMAEES, BT RS, ERNGERAFEEESIFAPI3MNY, JHFHTTPI
W, FTLASERRIERZ, @idApachefproxy_ajptEiRift{TREMIE, REMOtpIMYEE FimihE

4.4.2 FEFTNLEMA AJP

i=: Tomcat/8.5.51 Z [GIREEFEZLTEREAZZERAPHIY
B6l: Tomcat/8.5.51Z [GhRIS FASZIFA) PN

[root@centos8 tomcat]#vim conf/server.xml

H#EUH AU RS, FHMEMCN AT, BaddressfilsecretRequired

<Connector protocol="AJP/1.3" address="0.0.0.0" port="8009"
redirectPort="8443" secretRequired="" />

[root@centos8 tomcat]#systemct]l restart tomcat
[root@centos8 tomcat]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port
LISTEN 0 128 0.0.0.0:22

0.0.0.0:%


af://n1235
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LISTEN 0 100 127.0.0.1:25

0.0.0.0:*
LISTEN 0 128 [::7:22
[23]e®
LISTEN 0 100 [geil]] 228
[i:]:a*
LISTEN 0 1 [::ffff:127.0.0.1]:8005
LISTEN 0 100 [::ffff:127.0.0.1]:8009
LISTEN 0 100 *:8080

LISTEN 0 128 *:80

i¥&: secretRequired="" il L, BN HINIA TFEHRIRT

[root@centos8 tomcat]#cat logs/catalina.log

Caused by: java.lang.IllegalArgumentException: The AJP Connector is configured
with secretRequired="true" but the secret attribute is either null or "". This
combination is not valid.

BRhttpdsh, HESHFAPRIBAIIRSERAEED, ELAINgInXGASIFAIP, ALl BRI—ARERSERBAIPHIY
i

efl: SEAAJPHY

#Tomcat/8.5. SOMA 2 i BRIN SZFFAT P
[root@centos8 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port

LISTEN 0 128 0.0.0.0:22

0.0.0.0:*

LISTEN 0 100 *:8080

LISTEN 0 128 *:80

LISTEN 0 128 [::7:22

[35]g®
LISTEN 0 1 [::ffff:127.0.0.1]:8005
LISTEN 0 100 *:8009

#MiL & tomcathic B 4, MIBR N i—A4T
[root@centos8 ~]#vim /usr/local/tomcat/conf/server.xml
<Connector port="8009" protocol="AJP/1.3" redirectPort="8443" />

[root@centos8 ~]#systemct]l restart tomcat
[root@centos8 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port
Peer Address:Port
LISTEN 0 128 0.0.0.0:22
0.0.0.0:%

LISTEN 0 100 *:8080



*:80

LISTEN 0 128

LISTEN 0 128 [::7:22
[23]e®

LISTEN 0 1 [::ffff:127.0.0.1]:8005

4.4.3 httpd EI AJP DR

4.4.3.1 BigEi5 e
TERTSRIH, APHIRNETF IS H T TP AR e R e,

proxy_ajp_moduletZR(IERH

<VirtualHost *:80>

ServerName nodel.magedu.org
ProxyRequests off

ProxyVvia on

ProxyPreserveHost On

ProxyPass / ajp://127.0.0.1:8009/

</VirtualHost>

&EServer StatuseJ LABZEIFBSLEERIYEajpil&EE 1.

[& /manager x - X
&~ O @ ® FZ=£ | 10.0.0.8/manager/status Y D 8 & o o BT S ++ T €« 1 p-] 5
Rz.E =u WIE B =mAE =0:]
Eden Space Heap memory 431 MB 7.87 MB 64.00 MB 3.69 MB (5%)
Survivor Space Heap memory 0.50 MB 0.93 MB 8.00 MB 0.01 MB (0%)
Tenured Gen Heap memory 10.68 MB 19.42 MB 160.00 MB 11.86 MB (7%)
Code Cache Non-heap memory 243 MB 10.43 MB 240.00 MB 10.36 MB (4%)
Compressed Class Space Non-heap memory 0.00 MB 2.75 MB 1024.00 MB 2.51 MB (0%)
Metaspace Non-heap memory 0.00 MB 25.75 MB -0.00 MB 24.97 MB
"http-nio-8080"
AR 200 gigdn: 10 ft: o 10
BASMERTE): 74 ms SMEEYE): 0.465 s FEREE: 85 IR 0 KEIFTS: 0.00 MB EIX.FT5: 1.12MB
FER B REFH: BT ERiR (%K) EFiR (EER) EHEN AR
R ? ? ? ? ? ?
R ? ? ? ? ?

P: RATFfEErequest St FRSS F: 453 R: 3% K: &

jp-nio-127.0.0.1-8009"

£72: 200 HAARIEA 10 LETSEEIT: | MEEETEEC 1
SMIEETE): 504 ms SMIERTIE]: 1.02 s EREE: 245 #RE: 2 WEIFT: 0,00 MB X FT: 3.23 MB

BER A3 BEFH: BT BRI (5R) EFiR (SLhR) BRI AR
R ? ? ? ? ? ?
S 2ms 0KB 0KB 10.0.0.1 10.0.0.1 10.0.0.8  GET /manager/status HTTP/1.1

P: BRATROAESequest St fRSS F: 455R R: B K: 9&

Copyright © 1999-2020, Apache Software Foundation

4.5.3.2 SCERERM
iefl: EAhttpdaIA)PREIIEIAEE
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ﬁ» tomcat

[root@centos8 ~]#vim /etc/httpd/conf.d/tomcat.conf
[root@centos8 ~]#cat /etc/httpd/conf.d/tomcat.conf
<VvirtualHost *:80>

ServerName nodel.magedu.org
ProxyRequests off

Proxyvia on  #MLIIXFAIPTERL
ProxyPreserveHost On  #IIGTAIPIEAL
ProxyPass / ajp://127.0.0.1:8009/

</VirtualHost>

[root@centos8 ~]#systemct] restart httpd

#F U N HEAFURLY R, ATBUE LR85 53

[root@centos8 ~]#curl http://nodel.magedu.org/test.html
/data/nodel/ROOT/test.html

[root@centos8 ~]#curl http://node2.magedu.org/test.html
/data/node2/ROOT/test.html

[root@centos8 ~]#curl http://10.0.0.8/test.html
/usr/local/tomcat/webapps/ROOT/test.html

[root@centos8 ~]#curl http://127.0.0.1/test.html
/usr/local/tomcat/webapps/ROOT/test.html

[root@centos8 ~]#vim /etc/httpd/conf.d/tomcat.conf
#YUBSUN AT , KPR a4 K15 K hos t i
ProxyPreserveHost Off

#EOHA N IAEURLYT I, wRLE BRI L —FERLE R, UHAIPRMAIHttpANE, B3R ITH E i E S
[root@centos8 ~]#curl http://nodel.magedu.org/test.html
/data/nodel/ROOT/test.html

[root@centos8 ~]#curl http://node2.magedu.org/test.html
/data/node2/RO0OT/test.html

[root@centos8 ~]#curl http://10.0.0.8/test.html
/usr/local/tomcat/webapps/ROOT/test.html

[root@centos8 ~]#curl http://127.0.0.1/test.html
/usr/local/tomcat/webapps/RO0OT/test.html

ALAE S status REEZ FEHAPHIEE



@ 10.0.0.8/manager/status X 4+ = o X
& C  ® 10.0.0.8/manager/status T O ¢ ® B o€ & 9
R
http://10.0.0.8
S RIEHNE R RIAREERE
APE admin
G| eeeend |
@ /manager X 4+ = X
< C  ® %2 | 10.0.0.8/manager/status Qa % &« c MHE <«& O
IRSHRRE -

E
|
%

2

Tomcat.kiA JVM.ERE JVMIR{HE 0S.&F IRERBIRE BERSER EE IPHEfIE
Apache Tomcat/8.5.50 | 1.8.0_241-b07 | Oracle Corporation | unwx | 4.18.0-147.¢18.x86_64 | amd64 | centos8.localdomain [ 127004

FRATE: 7.21 MB EPUF 24.85 MB BANTF 193.37 MB

Wit *3 Whate B BAE ER
Eden Space Heap memory 3.75 MB 6.93 MB 53.37 MB 3.96 MB (7%)
Survivor Space Heap memory 043 MB 0.81 MB 6.62 MB 0.81 MB (12%)
Tenured Gen Heap memory 9.37 MB 17.10 MB 133.37 MB 12.88 MB (9%)
Code Cache Non-heap memory 243 MB 10.75 MB 240.00 MB 10.46 MB (4%)
Compressed Class Space Non-heap memory 0.00 MB 2.25MB 1024.00 MB 1.99 MB (0%)
Metaspace Non-heap memory 0.00 MB 19.50 MB -0.00 MB 18.83 MB

"ajp-nio-8009"

BACEIE: 200 SEEEER 10 SEEEiEET =8
BAGHERAE: 94 ms QERYE): 3.427 S WREE: 12717 SRR 1MEST: 0.00 MB AR FT: 218 MB

4
%;
¥

MER B REFTS: BFD BEFiE (FR) BRI (FF) RRIEN f B3
N 1ms 0KB 0KB 10.0.0.1 10.0.0.1 10008 GET /manager/status HTTP/1.1

P: BTl EEequest S: BB F: SRR BEK: R
"http-nio-8080"

BACEIE: 200 SMEEEEE 10 HEERIEET: 0 FEEETO 0
BARMERNE]: 43 ms SMERAIE]: 0.52 s WREE: 100 HRREC 0 4EIFT: 0.00 MB BEFT: 132 M8

L1 (0] REFH: BFS BRER (8) EF (L) EEN BR
? ? ? ?

L] 2

#MHiptablesZEfAIPHIV;IH

[root@centos8 ~]#iptables -A INPUT -p tcp --dport 8009 -j REJECT
[root@centos8 ~]#curl http://nodel.magedu.org/test.html
<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">
<html><head>

<title>503 Service Unavailable</title>

</head><body>

<hl>Service Unavailable</h1>

<p>The server is temporarily unable to service your
request due to maintenance downtime or capacity
problems. Please try again later.</p>

</body></html>

4.5 £ tomcat FaEki9E

SRS ERAIEE, HEMBHRENASS, FEFESONERSHE—RIRHRS. WETCHENE
Do, XHMFERE, RA—EERERE, HERkORETERS:S, XniZLoad Balancefak
1918,

ZEflTomcat, JEWHSNSREPBARHE, —NMIBFEOE LR, XpiZSession, MXMEBEAIR
K, EBRETHTTPHMYEIRITZANRBBEIARKAIKE.


af://n1263

4.5.1 HTTPRIFTIRS, BEENEEE

o ToRZE: IENRIRS SRR EME2REKRZENER, BIFEERGE2RERKBR—MKEE, th
RBEH RS FIRTHER—NNEERENEK. EXReILABID cookie, session#lEIRFIRT,
o NEESmE—IRHTTPIEKARSS s8imAT, 7EIRSSSRimfEAsessionXMHAR, FMEILATEIRSS 88inm
FE— B ERPSessionI DAL NI EEESR, MR ERmiEIESREFX 1 SessionIDfECookie
Hrh, XA CookieB—MRABERFAR E, NEEXAFBERL. NEH/EBRIERHTTPIERK
BIRHMESIEX AN Session | DIELAIRSS 28R, BRSSE8IHH AT LABIS LI ALERIE T
o SessionBERRFEIRSH=HAFF, NRLEFANL, WHBEK
o SessionxERTITHA. THIENIEESUIREBIGR, RSHAIIKBLID, AN ERnENA
FrfYSessionID
o BRI ES B EFIAEHAYSessionID
o Bk RRACETTCPIMY, RHMAERN, TEIXEF. 4RMTF.
o JGERE: Http 1.1Z80, EE—NMEKR—NER, MTcpRUEEEIEERNAS, WRSHIBEREX
RSN, FrLA, BHttp 11718, XiFkeep-alive, BUAEHE, —MNEEFIHE, RSB
B (igE) . NSEEEEZRSEMERX N TpiEE, RIETIRSSED, 28 78,

ARSSERIMINIREE, BIfESession#iFANT , (BRRSZIKERERIEBEEERIXLSessionID,

ANER(FEFAHAProxya & Nginx & hEitgEss, BES T RENTomcat L, BRABESHIAZ)
Session|DEYE.

4.5.2 iEFRIGH
4.5.2.1 session sticky £iEH

Session4pE

e nginx: source ip, cookie
e HAProxy: source ip, cookie

fm: BRPRE

R WIRBIRSSEEIREE, MRIREMsessointFAN, FiaZEksession, A RIMER
4.5.2.2 Session SiHlIsEEf

TomcatE CHURRNISIBER, BISEBET—Esession@LEEET A,

R

o TomcatEETRAETEZ, BHEEIEERPsessionFEKRSTH
o HB—EEIABEERsession, RTFHRERS

i

4.5.2.3 Session Server

session 1E=fR5EEE, (FAmemcached. redisffiit=fSessionfRZEE, AEEST
4.5.3 SagkiIE eI eSS
4.5.3.1 Gagkt9EEMARILEhiE L


af://n1266
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af://n1303
af://n1305
af://n1306

L
proxy.magedu.org
10.0.0.100
IP FAE
10.0.0.100 proxy.magedu.org
10.0.0.101 t1.magedu.org
10.0.0.102 t2.magedu.org

# 1 F7£10.0.0.100/Ing i nx EHL_ESLHIR A il b
vim /etc/hosts

#ININCL R =47

10.0.0.100 proxy.magedu.org proxy
10.0.0.101 tl.magedu.org tl
10.0.0.102 t2.magedu.org t2

4.5.3.2 taE9Etomcat EHES

{E2tomcatBIE M EN B E X ENS FRABARIEUEN

t1 EILENBLE conf/server.xml

BRs3
TAESS
tomcat1

tomcat2

<Engine name="Catalina" defaultHost="t1l.magedu.org">
<Host name="tl.magedu.org" appBase="/data/webapps" autobDeploy="true" >

</Host>
</Engine>

2 A BLE conf/server.xml

<Engine name="cCatalina" defaultHost="t2.magedu.org">
<Host name="t2.magedu.org" appBase="/data/webapps" autoDeploy="true" >

</Host>
</Engine>

t1.magedu.org
10.0.0.101

t2.magedu.org
10.0.0.102

LN LS
Nginx, HTTPD
JDK8. Tomcat8

JDK8, Tomcat8
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4.5.3.3 fEF QLI ERL Nt BrYjspXX

TEU1FD 275 s BUBAERIAYSZ 4/ data/webapps/ROOT/index.jsp

#I1H BRI B
mkdir -pv /data/webapps/ROOT

#9m5MIAJspC i, WALE T
vim /data/webapps/ROOT/index.jsp
<%@ page import="java.util.*" %>
<!DOCTYPE html>
<html Tlang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<div>0n <%=request.getServerName() %></div>
<div><%=request.getLocalAddr() + ":" + request.getLocalPort() %></div>
<div>SessionID = <span style="color:blue"><%=session.getId() %></span></div>
<%=new Date()%>
</body>
</html1>

#1 B AR

chown -R tomcat.tomcat /data/webapps/
4.5.4 Nginx LI Fix tomcat BRI ERE
4.5.4.1 Nginx SEMSim tomcat A5k
nginx EEEWT

vim /etc/nginx/nginx.conf
#AEhttpHHin AR Py 2%
HER L IRAZH TR
upstream tomcat-server {

#ip_hash; # SEENEERN, ZRITRITEE
#hash $cookie_JSESSIONID;  # SEMEFRE, ZEIFEITE M

server tl.magedu.org:8080;
server t2.magedu.org:8080;

}
server {
Tocation ~* \.(jsp|do)$ {
proxy_pass http://tomcat-server;
#proxy_set_header Host $http_host; ## Kk THLE 5 umik 5548
}
}

Wit http://proxy.magedu.com/indexjsp, FTLVEEIIBEMSR S RRETEHENFSessionIDERS
B,
=



af://n1337
af://n1340
af://n1341
http://proxy.magedu.com/index.jsp

D tomcat test X +

< 2> O @ O F%% | proxy.magedu.org/indexsp

tomcat website

On tomcat-server

10.0.0.101:8080

SessionID = 498976507DD31157EFOA89D26AB698CD
Thu Jul 09 17:56:05 CST 2020

D tomcat test X —|-

&< > O w O F%&2 | proxy.magedu.org/indexjsp

tomcat website

On tomcat-server

10.0.0.102:8080

Session|D = B48A610CA70832CF4698504CDFE1A886
Thu Jul 09 17:56:56 CST 2020

[root@proxy ~]#curl http://proxy.magedu.org/index.jsp

<!DOCTYPE html>
<html Tang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<hl> tomcat website </hl>
<div>0n tomcat-server</div>
<div>10.0.0.101:8080</div>
<div>SessionID = <span
style="color:blue">2E4BFA5135497EA3628F1EBDAE62493E</span></div>
Thu Jul 09 17:58:06 CST 2020
</body>
</html>
[root@proxy ~]#curl http://proxy.magedu.org/index.jsp

<!DOCTYPE html>

<html Tlang="en">

<head>
<meta charset="UTF-8">
<title>tomcat test</title>

</head>

<body>

<h1l> tomcat website </hl>

WK
St



<div>0n tomcat-server</div>

<div>10.0.0.102:8080</div>

<div>SessionID = <span
style="color:blue">C5CC437BCOSEE5A8620822CB07E71B7C</span></div>
Thu Jul 09 17:58:07 CST 2020

</body>

</html>

ERAMBwireshark TERILAEZI FTERIZE

M *VMware Network Adapter VMnet8 - X
X6 HEE @AY HEHG) RO HE) S BEY)  XEWw TEO  #BH)

AaAmae BERE QResEF I = ®Q Q Q if
([ [bee »>
No. Time Source Destination Protocol Length Info ~
«I—» 101 24.905983 i10.0.0.1 :10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
I 106 24.906957 10.0.0.100 10.0.0.101 HTTP 570 GET /index.jsp HTTP/1.0
! 108 24.921225 10.0.0.101 10.0.0.100 HTTP 580 HTTP/1.1 200 (text/htm
-I— 112 24.921713 10.0.0.100 10.0.0.1 HTTP 595 HTTP/1.1 200 (text/htm
121 27.192933 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
126 27.193816 10.0.0.100 10.0.0.102 HTTP 570 GET /index.jsp HTTP/1.0 v
< i >
> Frame 101: 566 bytes on wire (4528 bits), 566 bytes captured (4528 bits) on interface \Device\NPF_{DAB42B28-859C-4FDD-9006-2CB742A6AD11}, id © A

> Ethernet II, Src: VMware_c@:00:08 (©0:50:56:c0:00:08), Dst: VMware_f8:5d:b7 (00:0c:29:f8:5d:b7)
> Internet Protocol Version 4, Src: 10.0.0.1, Dst: 10.0.0.100
> Transmission Control Protocol, Src Port: 6183, Dst Port: 80, Seq: 1, Ack: 1, Len: 512

onnection: Keep-alive\rin

Cache-Control: max-age=@\r\n

Upgrade-Insecure-Requests: 1\r\n

User-Agent: Mozilla/5.0 (Windows NT 10.8; Winé4; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/79.0.3945.117 Safari/537.36\r\n

Accept: text/html.application/xhtml+xml.application/xml:a=0.9.image/webp.image/abng.*/*:0=0.8.application/siened- 1v=b3:a=0.9\r\n e
0040 ~
0050
0060 43 of onnectio

0076 6e 3a 20 6b 65 65 70 2d 61 6¢ 69 76 65 ©d ©a 43 n: keep- alive--C
0080 61 63 68 65 2d 43 6f 6e 74 72 6f 6c 3a 20 6d 61 ache-Con trol: ma
0090 78 2d 61 67 65 3d 30 @d @a 55 70 67 72 61 64 65 x-age=0- -Upgrade
0020 2d 49 6e 73 65 63 75 72 65 2d 52 65 71 75 65 73 -Insecur e-Reques

v

@ 7 HITP Host (nttp.host), 24 byte(s) || #2: 138 - B2F: 8 Gow) - BEF: 0 0.0 || BE: Default
M *VMware Network Adapter VMnet8 - X

X#HE REE #EY  HEHG) RO HHE) SO BEY)  ZEWw TEO  #BH)

) BREBQReE>EF S| @ & If
2 v+
No. Time Source Destination Protocol Length Info ~
101 24.905983 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
‘ 106 24.906957 i10.0.0.100 :10.0.0.101 HTTP 570 GET /index.jsp HTTP/1.0
108 24.921225 10.0.0.101 10.0.0.100 HTTP 580 HTTP/1.1 200 (text/htm
1 112 24.921713 10.0.0.100 10.0.0.1 HTTP 595 HTTP/1.1 200 (text/htm
121 27.192933 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
126 27.193816 10.0.0.100 10.0.0.102 HTTP 570 GET /index.jsp HTTP/1.0 i
< i T
> Frame 106: 570 bytes on wire (4560 bits), 570 bytes captured (4560 bits) on interface \Device\NPF_{DAB42B28-859C-4FDD-9006-2CB742A6AD11}, id © A

> Ethernet II, Src: VMware_f8:5d:b7 (©0:0c:29:f8:5d:b7), Dst: VMware_4d:ef:3e (00:0c:29:4d:ef:3e)
> Internet Protocol Version 4, Src: 10.0.0.100, Dst: 10.0.0.101
> Transmission Control Protocol, Src Port: 38984, Dst Port: 8080, Seq: 1, Ack: 1, Len: 504

Cache-Control: max-age=@\r\n
Upgrade-Insecure-Requests: 1\r\n
User-Agent: Mozilla/5.@ (Windows NT 10.@; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/79.0.3945.117 Safari/537.36\r\n
: te icati icati :10=0.9.image/webp. ima g a ation/siened- 1v=b3:0=0.9\r\n e

n

D xt/html.application/xhtml+xml.applica
0050 20 48 54 54 50 2f 31 2e 30 Od Oa ENCIAVERVZEEE 2]

(LI -Bl>0 74 6f 6d 63 61 74 2d 73 65 72 76 65 72 @d 03 tomcat- server- -
o076 43 6f 6e 6e 65 63 74 69 6f 6e 3a 20 63 6¢c 6f 73  Connecti on: clos
2020 65 @d @a 43 61 63 68 65 2d 43 6f 6e 74 72 6f 6¢ e--Cache -Control
2090 3a 20 6d 61 78 2d 61 67 65 3d 30 @d @a 55 70 67 : max-ag e=0--Upg
©020 72 61 64 65 2d 49 6e 73 65 63 75 72 65 2d 52 65 rade-Ins ecure-Re
©obo 71 75 65 73 74 73 3a 20 31 @d @a 55 73 65 72 2d  quests: 1--User-

v

@ 7 HITP Host (nttp.host), 21 byte(s) || #2: 138 - B2F: 8 Gow) - BEF: 0 000 || BE: Deaul



M *VMware Network Adapter VMnet8 - X
XHE REE #EY e  BRO  HWE) e B|EY  ZEWw IO  #8d)

BA@® I BRBIIRICHEF & = Q@ It
([ Tneen 0 )+
No. Time Source Destination Protocol Length Info ~
101 24.905983 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
-I-— 106 24.906957 10.0.0.100 10.0.0.101 HTTP 570 GET /index.jsp HTTP/1.0
108 24.921225 i10.0.0.101 :10.0.0.100 HTTP 580 HTTP/1.1 200 (text/htm:
I 112 24.921713 10.0.0.100 10.0.0.1 HTTP 595 HTTP/1.1 200 (text/htm
121 27.192933 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
126 27.193816 10.0.0.100 10.0.0.102 HTTP 570 GET /index.jsp HTTP/1.0 v
. -
Frame 108: 580 bytes on wire (4640 bits), 580 bytes captured (4640 bits) on interface \Device\NPF_{DAB42B28-859C-4FDD-9006-2CB742A6AD11}, id @ A

Ethernet II, Src: VMware_4d:ef:3e (00:0c:29:4d:ef:3e), Dst: VMware_f8:5d:b7 (00:0c:29:f8:5d:b7)
Internet Protocol Version 4, Src: 10.0.0.101, Dst: 10.0.0.100
Transmission Control Protocol, Src Port: 8080, Dst Port: 38984, Seq: 1, Ack: 505, Len: 514

€ vvwvvla

Set-Cookie: JSESSIONID=764ABD3D2A68227746DOADSD6092EBIE; Path=/; HttpOnly\r\n

Content-Type: tthl;cnar‘set:Iso-S_ssg—l\r n

Content-Length: 381\r\n

Date: Tue, 11 Feb 2020 12:408:29 GMT\r\n

Connection: close\r\n

\r\n v
2000 00 Oc 29 f8 5d b7 @@ Oc 29 4d ef 3e 08 00 45 00
2010 @2 36 65 bc 40 00 40 06 be 3d @a 00 00 65 0a 00
0020 00 64 1f 90 98 48 cb df ee 68 82 ed 03 3c 80 18
0030 00 eb 98 @b 00 00 01 @1 08 @a 07 3f 91 e2 af b7 o EREE
©040 bb 46 48 54 54 50 2f 31 2e 31 20 32 30 30 20 od -FHTTP/1 .1 200 -
0050 @a 53 65 74 2d 43 6f 6f 6b 69 65 3a 20 4a 53 45 -Set-Coo kie: ISE
0060 53 53 49 4f 4e 49 44 3d 37 36 34 41 42 44 33 44 SSIONID= 764ABD3D

v

v

@ 7 wireshark Viiware Network Adapter VinetS 2020211204001 215416. peapng || #2: 138 - B2F: 8 Gow) - BEF: 0 009 || RE: Derautt
M *VMware Network Adapter VMnet8 - X

XHE)  REE WAV WG B0 HWE)  MHE)  BEY  ZEWw TAED  #8d)

Am 0 BREIARes=F & Qaaf
(N[ 3 )+
No. Time Source Destination Protocol Length Info ~
-I-— 101 24.905983 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
I 106 24.906957 10.0.0.100 10.0.0.101 HTTP 570 GET /index.jsp HTTP/1.@
I 108 24.921225 10.0.0.101 10.0.0.100 HTTP 580 HTTP/1.1 200 (text/htm:
-|— 112 24.921713 510.0.9.165 :10.0.0.1 HTTP 595 HTTP/1.1 200 (text/htm:
121 27.192933 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
126 27.193816 10.0.0.100 10.0.0.102 HTTP 570 GET /index.jsp HTTP/1.0 v
< ) >
> Frame 112: 595 bytes on wire (4760 bits), 595 bytes captured (4760 bits) on interface \Device\NPF_{DAB42B28-859C-4FDD-9006-2CB742A6AD11}, id @ A

> Ethernet II, Src: VMware_f8:5d:b7 (©0:0c:29:f8:5d:b7), Dst: VMware_c@:00:08 (00:50:56:c0:00:08)
> Internet Protocol Version 4, Src: 10.0.0.100, Dst: 10.0.0.1

> Transmission Control Protocol, Src Port: 89, Dst Port: 6103, Seq: 1, Ack: 513, Len: 541

v

Server: nginx/1.14.1\r\n

Date: Tue, 11 Feb 2020 12:408:29 GMT\r\n
Content-Type: text/html;charset=IS0-8859-1\r\n
Content-Length: 381\r\n

Connection: keep-alive\r\n

Set-Cookie: JSESSIONID=764ABD3D2A68227746DOAD5D6@92EBIE; Path=/; HttpOnly\r\n

\r\n

[HTTP response 1/1]

[Time since request: ©.015730000 seconds]

[Ranuact in Frama: 1011 v
0000 ©0 50 56 cO 00 08 00 Oc 29 f8 5d b7 08 @@ 00
0010 @2 45 24 f8 40 00 40 06 ff 56 @a 00 00 64 0a 00
0020 00 01 00 50 17 d7 @6 2f 21 99 f7 7c c3 @3 50 18

v

v

@ 7 wireshark VMvare Network Adapter Vlinet3_20200211204001_al5416. peapng || #2: 138 - B2%: 8 G.w) - BEF: 0 009 || RE: Derautt
M *VMware Network Adapter VMnet8 - X
XHE)  REE  MEN  WEG)  BRO  HWE) e mEY  ZEW TAD  #BH)
4 ® BREBAReE=>2EF 3 = @ & & I
4L
Time Source Destination Protocol Length Info ~
101 24.905983 10.0.0.1 10.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
106 24.906957 10.0.0.100 10.0.0.101 HTTP 570 GET /index.jsp HTTP/1.0
108 24.921225 10.0.0.101 10.0.0.100 HTTP 580 HTTP/1.1 200  (text/htm___
112 24.921713 10.0.0.100 10.0.0.1 HTTP 595 HTTP/1.1 200  (text/htm:
-I- 121 27.192933 16.6.0.1 110.0.0.100 HTTP 566 GET /index.jsp HTTP/1.1
! 126 27.193816 10.0.0.100 10.0.0.102 HTTP 570 GET /index.jsp HTTP/1.0 v
< v i i >
> Frame 121: 566 bytes on wire (4528 bits), 566 bytes captured (4528 bits) on interface \Device\NPF_{DAB42B28-859C-4FDD-9006-2CB742A6AD11}, id @ A

> Ethernet II, Src: VMware_c©:00:08 (00:50:56:c0:00:08), Dst: VMware_f8:5d:b7 (00:0c:29:f8:5d:b7)
> Internet Protocol Version 4, Src: 10.0.0.1, Dst: 10.0.0.100

> Transmission Control Protocol, Src Port: 6106, Dst Port: 80, Seq: 1, Ack: 1, Len: 512

v

Host: proxy.magedu.org\r\n
Connection: keep-alive\r\n
Cache-Control: max-age=0\r\n
Upgrade-Insecure-Requests: 1\r\n
User-Agent: Mozilla/5.@ (Windows NT 1@.@; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/79.0.3945.117 Safari/537.36\r\n
Accept: text/html,application/xhtml+xml,application/xml;q=0.9,image/webp,image/apng,*/*;q=0.8,application/signed-exchange;v=b3;g=0.9\r\n
Accept-Encoding: gzip, deflate\r\n
Accept-Language: zh-CN,zh:g=0.9\r\n
I) Cookie: JSESSIONID=764ABD3D2A68227746D@AD5D6@92EBIE\r\n I
— v
0040 2e 6a 73 70 20 48 54 54 50 2f 31 2e 31 od @a [X .jsp HTT P/1.1--§

CEL-RMET 73 74 3a 20 70 72 6f 78 79 2e 6d 61 67 65 64
0060 PEAPINCGIVPRVRLLNCE 43 6f 6e 6e 65 63 74 69 6f

URCIY-EHC onnectio "

@ 7 HITP Host (nttp.host), 24 byte(s) || #2: 158 - 225 8 G - BEF: 0 0.9 || RE: Derault




4.5.4.2 LI session EhE

Fupstream/p{EREip_hashig<, (A% FimPibiitHash,

[root@proxy ~]#vim /etc/nginx/nginx.conf
# LN p_hash; X —47
upstream tomcat-server {
ip_hash; #2shE i Ehash
#hash $cookie_JSESSIONID #5312 T cookieffihash
server tl.magedu.org:8080;
server t2.magedu.org:8080;

FeE5creload nginxfRSS. curl MiX—TEERER.

#Hcurl i &R #EEZES]10.0.0. 1024 F, HEAcurl &kiERA S A3 2 BikE I cookie, i
SessionIDHERHERIERSAL
[root@proxy ~]#curl http://proxy.magedu.org/index.jsp

<!DOCTYPE html>
<html Tang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<hl> tomcat website </hl>
<div>0n tomcat-server</div>
<div>10.0.0.102:8080</div>
<div>SessionID = <span
style="color:blue">C471641C26865B08B2FDA970BE7C71A6</span></div>
Thu Jul 09 18:02:48 CST 2020
</body>
</html>
[root@roxy ~]#curl http://proxy.magedu.org/index.jsp

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<h1l> tomcat website </hl>
<div>0n tomcat-server</div>
<div>10.0.0.102:8080</div>
<div>SessionID = <span
style="color:bTue">3F61232DFD791A94D60D0D2E9561309A</span></div>
Thu Jul 09 18:02:52 CST 2020
</body>
</html>

BIERNEEEEEIFENAZ, sessionDAZE


af://n1355

D tomcat test X  +

&< 2> O W O F%%2 | proxy.magedu.org/index.jsp

tomcat website

On tomcat-server

10.0.0.102:8080

SessionlD = D474DE3C3A67F6EAD1CFCEOAA3DGEGAZ
Thu Jul 09 18:01:41 CST 2020

KHSessionsIRzAITomcatiRs3, BEREMNE, HESessionhIZE L.,

[root@t2 ~]#systemct] restart tomcat

BTN EEERFNAZ, {BsessionIDF E—REN, EEERIFAEEZN

D tomcat test X |+
tomcat test B
7 O F %2 | proxy.magedu.org/indexjsp 5

tomcat website

On tomcat-server

10.0.0.102:8080

SessionlD = 94EDBE6B19FBFC028816F2D06708BF19
Thu Jul 09 18:04:10 CST 2020

4.5.4.3 M https RIGAEIIE

el S https ORI ES

[root@rocky8 ~]#vim /etc/nginx/conf.d/blog.wangxiaochun.com.conf
upstream blog {
ip_hash;
server 10.0.0.101:8080;
server 10.0.0.102:8080;
}
server {
Tisten 80;
server_name blog.wangxiaochun.com;
return 302 https://$server_name$request_uri; #$server_name KH T LI
server_name, E/bTog.wangxiaochun.com
}
server {
Tisten 443 ssi;
server_name blog.wangxiaochun.com;
ssl_certificate /etc/nginx/ss1/blog.wangxiaochun.com.pem;
ss1_certificate_key /etc/nginx/ss1/blog.wangxiaochun.com.key;
client_max_body_size 20m;

edh
aa

e
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location / {
proxy_pass http://blog;
proxy_set_header Host $http_host;
proxy_set_header X-Forwarded-For $proxy_add_x_forwarded_for;

#ic B )5 it tomcat R o
[root@rocky8 ~]#vim /usr/local/tomcat/conf/server.xml

#ES 0N AT

<Host name="blog.wangxiaochun.com" appBase="/data/blog"

unpackwARs="true" autoDeploy="true">

</Host>
#50_E AT

</Engine>

</Service>

</Server>

[root@rocky8 ~]#mkdir /data/blog -p
[root@rocky8 ~]#mv jpress-4.1.2.war /data/blog/ROOT.war
[root@rocky8 ~]#chown -R tomcat.tomcat /data/blog

#LR: o RATEE G tomcat/li sy dr LC B 58 AR E BB A AR B R R CE S, R 5 Bl Rweb
AR S THIAT, T2 RAIERL

#1C B 5 v Ao

[root@rocky8 ~]#yum -y install mysql-server

[root@rocky8 ~]#systemctl enable --now mysqld

mysql> create user blog@'10.0.0.%' identified by '123456';
mysql> create database jpress;

mysql> grant all on jpress.* to blog@'10.0.0.%";

#ITE 5 ImNFS L A7 Gk

[root@rocky8 ~]#yum -y install nfs-utils

[root@rocky8 ~]#groupadd -g 80 www

[root@rocky8 ~]#useradd -g www -u 80 -s /sbin/nlogin www
[root@rocky8 ~]#mkdir /data/blog/ROOT/attachment -p

[root@rocky8 ~]#vim /etc/exports

[root@rocky8 ~]#cat /etc/exports

/data/blog/R0O0T/attachment *(rw,all_squash,anonuid=80,anongid=80)
[root@rocky8 ~]#systemct] enable --now nfs-server.service
[root@rocky8 ~]#chown -R www.www /data/blog/RO0T/attachment

#romcat/iss A NFSILEE

[root@rocky8 ~]#vim /etc/fstab

NFSHiR%#51IP: /data/blog/ROOT/attachment /data/blog/ROOT/attachment nfs _netdev
00

[root@rocky8 ~]#yum -y install nfs-utils

[root@rocky8 ~]#mount -a

5 Tomcat Session Replication Cluster

Tomcat BALI T Session BIEHIEERE EE N TomcatASessionHTHEENEHIEL, NMIRIEFRE
TomcatEREHEERISession{SA.


af://n1369

proxy

session

tomcat1 tomcat2

A J
5.1 EeEixER
BAXMHE:
https://tomcat.apache.org/tomcat-10.0-doc/cluster-howto.html

https://tomcat.apache.org/tomcat-9.0-doc/cluster-howto.html
https://tomcat.apache.org/tomcat-8.5-doc/cluster-howto.html

1Be

<Cluster className="org.apache.catalina.ha.tcp.SimpleTcpCluster"
channelsendoptions="8">

<Manager className="org.apache.catalina.ha.session.DeltaManager"
expireSessionsonshutdown="false"
notifyListenersonReplication="true"/>

<Channel className="org.apache.catalina.tribes.group.GroupChannel">
<Membership className="org.apache.catalina.tribes.membership.McastService"

address="228.0.0.4" #15E 1 2 Fh b hik:
port="45564" #45564 /UDP
frequency="500" #1155 500ms & 1%
dropTime="3000"/> #M PR {E3s
<Receiver className="org.apache.catalina.tribes.transport.nio.NioReceiver"
address="auto" i Ut e BB SO M T E VL TIP
port="4000" #1003ty 11
autoBind="100" #an Feui L9, B EhF0E Ko -, Y6 £ 4000-
4100
selectorTimeout="5000" # B Zh IR I I K S5s
maxThreads="6"/>
<Sender

className="org.apache.catalina.tribes.transport.ReplicationTransmitter">


af://n1373

<Transport

className="org.apache.catalina.tribes.transport.nio.PooledParallelsender"/>
</Sender>

<Interceptor
className="org.apache.catalina.tribes.group.interceptors.TcpFailureDetector"/>
<Interceptor
className="org.apache.catalina.tribes.group.interceptors.MessageDispatchIntercep
tor"/>
</Channel>

<valve className="org.apache.catalina.ha.tcp.Replicationvalve" filter=""/>
<valve className="org.apache.catalina.ha.session.JvmRouteBindervalve"/>

<Deployer className="org.apache.catalina.ha.deploy.FarmwarDeployer"
tempDir="/tmp/war-temp/"
deployDir="/tmp/war-deploy/"
watchDir="/tmp/war-Tisten/"
watchEnabled="false" />

<ClusterListener
className="org.apache.catalina.ha.session.ClusterSessionListener"/>
</Cluster>

#IER s tomcat7 e 7 U LA 45 R
http://tomcat.apache.org/tomcat-7.0-doc/cluster-howto.html

<ClusterListener
className="org.apache.catalina.ha.session.JvmRouteSessionIDBinderListener'">
<ClusterListener
className="org.apache.catalina.ha.session.ClusterSessionListener">
</Cluster>

EcEuiRE
o Cluster EEEflii S
* Manager RIEETEEEE
e Channel (SiBfE
o Membership FRHIE. FRHASEIBUE, wOZA, BfERms, BitH<ms, FE—
PNEIEHUF NI ARRBE—NME. FERHMERIXANSHEIBIE, LB HsR
o Receiver IS, SEERBNZSNEMBTRAOB. S1EER. BRASM4000F4100R=E
A Fim O
» address="auto", automJBE4REZI127.0.0.1 F, FRLA—EEXAMEIEN AT AP
o Sender ZL&FERIXET, WEBFER T tcpiEizith,
o Interceptor =828

e Valve
o ReplicationValve #& MBS RFEICNSession, SessionFUEERERE 72, FEBNEH
072

e (lusterListener

o ClusterSessionListener E&fsession{iilT28

{8 <Cluster className="org.apache.catalina.ha.tcp.SimpleTcpCluster"/>



W I0Z| <Engine> FTEEIAFEHES AT LAS FESessionEH!
ZINE <Host> , ZEINFEN A LUSESessionEH!
Ra, ENBEEFRASERET A LAER

5.2 SCEEZE01: SCI Tomcat Session £EEF

t1.magedu.org
10.0.0.101

proxy.magedu.org
10.0.0.100

L
t2.magedu.org
10.0.0.102
INEHESR:
o EHEEL, HRRNTPEChronyBRSBIERIET
o BAKEEAN
IP ENZ IRS3
10.0.0.100 proxy.magedu.org BE=R Nginx, HTTPD
10.0.0.101 t1.magedu.org tomcat1 JDK8. Tomcat8
10.0.0.102 t2.magedu.org tomcat2 JDK8. Tomcat8

5.2.1 7£ proxy E£#1i&E httpd (Fnginx)EM fFixtomcatEHN4CiH

[root@proxy ~]#cat /etc/httpd/conf.d/tomcat.conf
<Proxy balancer://tomcat-server>
BalancerMember http://tl.magedu.org:8080 loadfactor=1
BalancerMember http://t2.magedu.org:8080 loadfactor=1
</Proxy>

<VirtualHost *:80>

ServerName proxy.magedu.org
ProxyRequests off
ProxyVia on

ProxyPreserveHost On
ProxyPass / balancer://tomcat-server/
ProxyPassReverse / balancer://tomcat-server/


af://n1412
af://n1441

</VirtualHost>

[root@proxy ~]#systemctl restart httpd

5.2.1 fEfiBRiwtomcatEHl _E{Econf/server.xml

ARIEZIBEHINEE Rt .magedu.orgflt2.magedu.orgfEH\ENEME, BPHostiReh,
aliER B ReceiverfiJaddress@IEA— A AT XIFMY I PHELE,

5.2.1.1 {&€2% t1 E4AY conf/server.xml

#145.1 NAEEHIF conf/server.xml iHostH B EngT ned (515 T A 1241
[root@tl ~]#vim /usr/local/tomcat/conf/server.xml
[root@tl ~]J#cat /usr/local/tomcat/conf/server.xml
..... PLEERS. .. ..

<Host name="tl.magedu.org" appBase="/data/webapps" unpackwWARs="true"
autobeploy="true">
HHHBRHHHAHHHHRRARAHHIT<HOST> </host>Herfalin FTH— BN &
HHA#RBHHHAHHRBRRAAAH R RRAA A AR

<Cluster className="org.apache.catalina.ha.tcp.SimpleTcpCluster"

channelsendoptions="8">

<Manager className="org.apache.catalina.ha.session.DeltaManager"
expiresessionsonShutdown="false"
notifyListenersonReplication="true"/>

<Channel className="org.apache.catalina.tribes.group.GroupChannel">
<Membership className="org.apache.catalina.tribes.membership.McastService"
address="230.100.100.100"  #f55E Ao K £ &b
port="45564"
frequency="500"
dropTime="3000"/>
<Receiver className="org.apache.catalina.tribes.transport.nio.NioReceiver"
address="10.0.0.101" #TaEM <P IP
port="4000"
autoBind="100"
selectorTimeout="5000"
maxThreads="6"/>

<Sender
className="org.apache.catalina.tribes.transport.ReplicationTransmitter'>
<Transport
className="org.apache.catalina.tribes.transport.nio.PooledParallelsender"/>
</Sender>
<Interceptor
className="org.apache.catalina.tribes.group.interceptors.TcpFailureDetector"/>
<Interceptor
className="org.apache.catalina.tribes.group.interceptors.MessageDispatchIntercep
tor" />
</Channel>

<valve className="org.apache.catalina.ha.tcp.Replicationvalve"
filter=""/>

<valve className="org.apache.catalina.ha.session.JvmRouteBindervalve"/>

<Deployer className="org.apache.catalina.ha.deploy.FarmwarDeployer"


af://n1443
af://n1446

tempDir="/tmp/war-temp/"
deployDir="/tmp/war-deploy/"
watchDir="/tmp/war-Tisten/"
watchEnabled="false" />

<ClusterListener
className="org.apache.catalina.ha.session.ClusterSessionListener"/>
</Cluster>
) SRS Syl
HHBBBHHHHH R RRAA AR R RAAA AR RR A
</Host>
</Engine>
</Service>
</Server>
[root@tl ~]#systemctl restart tomcat

[root@tl ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer
Address:Port

LISTEN 0 128 0.0.0.0:22

0.0.0.0:%*

LISTEN 0 100 127.0.0.1:25

0.0.0.0:*

LISTEN 0 128 221522 [22]]8%
LISTEN 0 100 [::1]:25 [35]]3%
LISTEN 0 50 [::ffff:10.0.0.101]:4000 &g
LISTEN 0 1 ffff:127.0.0.1]:8005 W
LISTEN 0 100 *:8009

LISTEN 0 100 *:8080 A0

s AL L

t189conf/server.xmlsr, 0T

<Host name="tl.magedu.com" appBase="/data/webapps" autoDeploy="true" >
#HAMIK 2
<Receiver className="org.apache.catalina.tribes.transport.nio.NioReceiver"
address="10.0.0.101" #H ks
port="4000"
autoBind="100"
selectorTimeout="5000"
maxThreads="6"/>



5.2.1.2 {&g& t2 #1189 conf/server.xml

[root@t2 ~]#vim /usr/local/tomcat/conf/server.xml
[root@t2 ~]#cat /usr/local/tomcat/conf/server.xml
..... DL EAWS . ...
<Host name="Tlocalhost" appBase="webapps"
unpackwARs="true" autobDeploy="true">

<!-- SingleSignon valve, share authentication between web applications
Documentation at: /docs/config/valve.html -->

<!--

<valve className="org.apache.catalina.authenticator.SingleSignon" />

-->

<!l-- Access log processes all example.
Documentation at: /docs/config/valve.html
Note: The pattern used is equivalent to using pattern="common" -->
<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="1ogs"
prefix="1ocalhost_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />

</Host>
<Host name="t2.magedu.org" appBase="/data/webapps" autoDeploy="true" >

HHRBHARBHHRRHRARRAARIT <HOS > </host>Brp[EIIN R — BN &
HHHHBRBHHA AR B RRAAH SRR RHA AR
<Cluster className="org.apache.catalina.ha.tcp.SimpleTcpCluster"
channelsendoptions="8">

<Manager className="org.apache.catalina.ha.session.DeltaManager"
expiresessionsonShutdown="false"
notifyListenersonReplication="true"/>

<Channel className="org.apache.catalina.tribes.group.GroupChannel">
<Membership className="org.apache.catalina.tribes.membership.McastService"
address="230.100.100.100"
port="45564"
frequency="500"
dropTime="3000"/>
<Receiver className="org.apache.catalina.tribes.transport.nio.NioReceiver"
address="10.0.0.102" #UILATHE E LRI EHLTIP, HE FITLHY e B AR

port="4000"
autoBind="100"
selectorTimeout="5000"
maxThreads="6"/>

<Sender
className="org.apache.catalina.tribes.transport.ReplicationTransmitter">
<Transport
className="org.apache.catalina.tribes.transport.nio.PooledParallelsender"/>
</Sender>
<Interceptor
className="org.apache.catalina.tribes.group.interceptors.TcpFailureDetector"/>


af://n1452

<Interceptor
className="org.apache.catalina.tribes.group.interceptors.MessageDispatchIntercep
tor'"/>

</Channel>

<valve className="org.apache.catalina.ha.tcp.Replicationvalve"
filter=""/>
<valve className="org.apache.catalina.ha.session.JvmRouteBindervalve"/>

<Deployer className="org.apache.catalina.ha.deploy.FarmwarDeployer"
tempDir="/tmp/war-temp/"
deployDir="/tmp/war-deploy/"
watchbir="/tmp/war-Tisten/"
watchEnabled="false" />

<ClusterListener
className="org.apache.catalina.ha.session.ClusterSessionListener"/>
</Cluster>
HHHH BB BRI OB N S50 )
HtH##RRRAA AR R A RS

</Host>
</Engine>

</Service>
</Server>
[root@t2 ~]#systemctl restart tomcat
[root@t2 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer Address:Port
LISTEN 0 128 0.0.0.0:22 0.0.0.0:
LISTEN 0 100 127.0.0.1:25 0.0.0.0:%
LISTEN 0 128 231322 [33]8%
LISTEN 0 100 [::1]:25 [g3]g®
LISTEN 0 50 [::ffff:10.0.0.102]:4000 SRR
LISTEN 0 1 [::ffff:127.0.0.1]:8005 lal
LISTEN 0 100 *:8009 FQS
LISTEN 0 100 *:8080 w3
[ 4iLE]

t2FENBserver.xmish, 40

<Host name="t2.magedu.com" appBase="/data/webapps" autobDeploy="true" >

HoA g 2

<Receiver className="org.apache.catalina.tribes.transport.nio.NioReceiver"
address="10.0.0.102" #HtbsT
port="4000"
autoBind="100"
selectorTimeout="5000"
maxThreads="6"/>

S ERNIA B BT S REIYE (FBkRSessionZits), MidlAMSessionEBEHE XK,



5.2.3 {EP N Aweb. xmIXHHERZMAEFHS B

SEBEHA: https://tomcat.apache.org/tomcat-8.5-doc/cluster-howto.html

Cluster Basics

To run session replication in your Tomcat 8 container, the following steps should be completed:

« All your session attributes must implement java.io.serializable

* Uncomment the Cluster element in server.xml

« If you have defined custom cluster valves, make sure you have the Replicationvalve defined as well under the Cluster element in server.xml

« If your Tomcat instances are running on the same machine, make sure the Receiver.port attribute is unicue for each instance, in most cases Tomcat is smart enough to resolve this on it's

I s Make sure your web. xml has the <distributable/> element

 If you are using mod_jk, make sure that jymRoute attribute is set at your Engine <Engine name="Catalina” jvmRoute="node@1" > and that the jymRoute attribute value matches your worker
name in workers.properties

* Make sure that all nodes have the same time and sync with NTP service!

* Make sure that your loadbalancer is configured for sticky session mode.

Make sure your web.xml has the <distributable/> element

G tomcat=EH A FAweb.xmlIfY <web-app> FREIEINFHRE <distributable/> EFEIZN BRI
2.

5.2.3.1 2t 1 =N BEIweb. xmI3Z {4

[root@tl ~]#11 /usr/Tocal/tomcat/webapps/ROOT/WEB-INF/
total 4
-rw-r----- 1 tomcat tomcat 1227 Jul 1 05:53 web.xml
[root@tl ~]#cp -a /usr/local/tomcat/webapps/ROOT/WEB-INF/ /data/webapps/R0O0T/
[root@tl ~]#tree /data/webapps/ROOT/
/data/webapps/RO0OT/
F— index.jsp
L— WEB-INF
L— web.xml

1 directory, 2 files

#IEFIECE — AT In—47

[root@tl ~]##vim /data/webapps/ROOT/WEB-INF/web.xm]l

[root@tl ~]#tail -n3 /data/webapps/ROOT/WEB-INF/web.xm]l
</description>

<distributable/> ##nitAT

</web-app>

#EEAUR

[root@tl ~]#11 /data/webapps/ROOT/WEB-INF/

total 4

-rw-r----- 1 tomcat tomcat 1243 Jan 17 09:37 web.xml

[root@tl ~]#systemctl restart tomcat

#IRIN W EE H &

[root@tl ~]#tail -f /usr/local/tomcat/logs/catalina.out

15-3uT-2020 11:29:10.998 INFO [Membership-MemberAdded.]
org.apache.catalina.ha.tcp.SimpleTcpCluster.memberAdded Replication member added:
[org.apache.catalina.tribes.membership.Memberimpl[tcp://{10, 0, 0, 102}:4000,
{10, 0, 0, 102},4000, alive=1022, securePort=-1, UDP Port=-1, id={89 -26 -30 -99
16 80 65 95 -65 14 -33 124 -55 -123 -30 82 }, payload={}, command={}, domain=
{311


af://n1458
https://tomcat.apache.org/tomcat-8.5-doc/cluster-howto.html
af://n1463

5.2.3.2 {Ept2E IR BAIweb.xmI3Z (4

#55.2.3. 1 EtIAH E 44
[root@t2 ~]#cp -a /usr/local/tomcat/webapps/ROOT/WEB-INF/ /data/webapps/ROOT/
[root@t2 ~]#vim /data/webapps/ROOT/WEB-INF/web.xm]l
[root@t2 ~]#tail -n3 /data/webapps/ROOT/WEB-INF/web.xml
</description>
<distributable/> #iintiT

</web-app>

#IEEBUR

[root@t2 ~]#11 /data/webapps/ROOT/WEB-INF/

total 4

-rw-r----- 1 tomcat tomcat 1243 Jan 17 09:38 web.xml

[root@t2 ~]#systemct] restart tomcat

#IRIN U EE H &

[root@t2 ~]#tail -f /usr/local/tomcat/logs/catalina.out

15-3u1-2020 11:29:12.088 INFO [t2.magedu.org-startStop-1]
org.apache.catalina.ha.session.DeltaManager.getAl1ClusterSessions Manager [],
requesting session state from
[org.apache.catalina.tribes.membership.mMemberimpl[tcp://{10, 0, 0, 101}:4000,
{10, 0, 0, 101},4000, alive=208408, securePort=-1, UDP Port=-1, id={118 -108
-116 119 58 22 73 113 -123 -96 -94 111 -65 -90 -87 -107 }, payload={}, command=
{}, domain={}]]. This operation will timeout if no session state has been
received within [60] seconds.

5.2.4 izt if51

EE2HTomeat, B MEIIEBEERETA, EESessionDRIET.
FIALSEEAIE) RIS SR, B HSessionID A2 (EEHENAELH

[BltER LR tomcat RS, R EE SAABNNE HFESERBSERSHER

D tomcat test X | +

& O @ O AZ= | proxy.magedu.org/index.jsp

LK
NS
X

tomcat website

On proxy.magedu.org

10.0.0.101:8080

SessionlD = 2E62503B033DCB8C46B2671313D8341E.Tomcat1
Fri Jul 10 00:55:12 CST 2020


af://n1465
af://n1467

D tomcat test X | +

< O @ O F&=£ | proxy.magedu.org/indexsp

tomcat website

On proxy.magedu.org

10.0.0.102:8080

SessionID = 2E62503B033DCB8C46B2671313D8341E.Tomcat2
Fri Jul 10 00:56:28 CST 2020

#Z LA 2 (IECE I, M ER j vmRouteit & I

[root@tl tomcat]#vim conf/server.xml

<Engine name="Catalina" defaultHost="tl.magedu.org" >
[root@tl tomcat]#systemct] restart tomcat

#2 P AT N EEE , 7T UG BlSessionIDAAR
[root@centos? ~]#curl -b 'JSESSIONID=1A3E7EED14F3E44FAF7469F8693E1CB6"
proxy.magedu.org/index.jsp

<!DOCTYPE html>
<html Tlang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<hl> tomcat website </hl>
<div>0n tomcat-server</div>
<div>10.0.0.102:8080</div>
<div>SessionID = <span
style="color:blue">1A3E7EED14F3E44FAF7469F8693E1CB6</span></div>
wed Jul 15 11:33:09 cST 2020
</body>
</html>
[root@centos7 ~]J#curl -b 'JSESSIONID=1A3E7EED14F3E44FAF7469F8693E1CB6"
proxy.magedu.org/index.jsp

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<h1l> tomcat website </hl>
<div>0n tomcat-server</div>
<div>10.0.0.101:8080</div>
<div>SessionID = <span
style="color:bTue">1A3E7EED14F3E44FAF7469F8693E1CB6</span></div>
wed Jul 15 11:33:10 cST 2020
</body>

wK

S

X



</html1>
[root@centos7 ~]#

o
TE(M =E
5+

Ho. Tine Source Destination Protocol Length Info ~

25 4.370428 10.0.0.101 10.0.0.102 TP 66 57448 > 4000 [ACK] Seq=201 Ack=2 Win=29312 Len=0 TSval=2921464100 TSecr=3395476260

26 4.410406 10.0.0.102 230.100.100.100 ATH 119 Heartbeat from 10.0.0.102 to default domain

27 4.509141 10.0.0.101 230.100.100.100 ATH 119 Heartbeat from 10.0.0.101 to default domain

28 4.910957 10.0.0.102 230.100.100.100 ATH 119 Heartbeat from 10.0.0.102 to default domain

29 5.010119 10.0.0 101 220100 100 100 ATH 119 1 from 10.0.0.101 ta default domain

30 5.412 M Wireshark - $48 27 - VMware Network Adapter VMnet8 - o x |

315.511 -

325.913 | > Frame 27: 119 bytes on wire (952 bits), 119 bytes captured (952 bits) on interface \Device\NPF_{D2B229F8-F9A5-4270-A623-01E5237DC31D}, id @
336.012 | > Ethernet II, Src: VMware_ab:8f:2b (@0:0c:29:ab:8f:2b), Dst: IPvamcast_64:64:64 (01:00:5e:64:64:64)

34 6.03 > Internet Protocol Version 4, Src: 10.0.0.101, Dst: 230.100.100.100

35 6.071 | > User Datagram Protocol, Src Port: 45564, Dst Port: 45564

366.414 | v Apache Tribes Heartbeat Protocol

37 6.513 Begin: TRIBES-B
38 6.915 Padding: 0x0100
397.014 Length: 53
207.416 Alive Time: 82181
417.515 Port: 4000
427.917 Secure Port: -1

L 4 g UDP Port: -1 —————
> Frame 27: 1 Host Length: 4 A
> Ethernet IT Host: 10.0.0.101

— = command Length: @ ———
Command:

Domain Length: @

Domain:

uniqueld: cb297dece4e94676bbb26a08eaob1383
payload Length: @

0060 70 bb b Payload:

0070 42 45 5 End: TRIBES-E

01 00 Se 64 64 64 ab 8f 2b 08 00 45 00 - -~dddfEi) -+ E- ~
@0 69 fd 6 40 60 01 11 26 70 @a 00 00 65 6 64 -i--@ - &p---e-d
020 64 64 bl fc bl fc 00 55 74 45 54 52 49 42 45 53  dd-----U ETRIBES
0020 2d 42 @1 00 00 00 00 35 @0 00 00 00 00 01 41 @5 -B:- <5 - - :-A:

5.2.5 BRI

HPINC 25 p i
[root@t2 ~]#systemctl stop tomcat

#Z KiJ)i i SessionIDAAR
[root@centos? ~]#curl -b 'JSESSIONID=1A3E7EED14F3E44FAF7469F8693E1CB6'
proxy.magedu.org/index. jsp

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<h1l> tomcat website </hl>
<div>0n tomcat-server</div>
<div>10.0.0.101:8080</div>
<div>SessionID = <span
style="color:blue">1A3E7EED14F3E44FAF7469F8693E1CB6</span></div>
wed Jul 15 12:01:16 CST 2020
</body>
</html>

5.2.6 RS LIOIME
AR HE DI EENNS PRI SRR RN S

#RE IS
[root@tl ~]#vim /usr/local/tomcat/conf/server.xml
[root@tl ~]#tail /usr/local/tomcat/conf/server.xml


af://n1475
af://n1478

<valve className="org.apache.catalina.valves.AccessLogvalve"
directory="T1ogs"
prefix="1ocalhost_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />

</Host>
<Host name="tl.magedu.org" appBase="/data/webapps" unpackwWARs="true"
autobeploy="true">
</Host>
</Engine>
</Service>
</Server>
[root@tl ~]#rm -f /data/webapps/ROOT/WEB-INF/web.xml
[root@tl ~]#systemctl restart tomcat

#IK 23R 58

[root@t2 ~]#vim /usr/local/tomcat/conf/server.xml

[root@t2 ~]#tail /usr/local/tomcat/conf/server.xml
prefix="1ocalhost_access_log" suffix=".txt"
pattern="%h %1 %u %t &quot;%r&quot; %s %b" />

</Host>
<Host name="t2.magedu.org" appBase="/data/webapps" autobDeploy="true" >

</Host>
</Engine>
</Service>
</Server>
[root@t2 ~]#rm -f /data/webapps/ROOT/WEB-INF/web.xm]l
[root@t2 ~]#systemct] restart tomcat

6 Memcached

6.1 NoSQL7 48

NoSQLEXS Not Only SQL. IHEFRKREHUREAIRTR,

NoSQL—iafEETF 19985, 2009FX/MAICHERIBHIEIERRE. D, NEAACIDRYSUERIR
i,

FEEEBMETRAIER, SRRRUEK, SIRERAREEFBR, BEEMHIWSERK.
TIREERRNEEM, YERIEIR, KEBIERIRARFNoSQLEIRHEE,

HUREEHER . https://db-engines.com/en/ranking

NoSQL 4325
e Key-value Store k/VEiEREE

o MBEEF O(1), &: redis. memcached
e Document Store XHSEURERE

o mongodb, CouchDB
e Column Store FFE#IERZ, Column-Oriented DB

o HBase. Cassandra, AEUERSISMNA T


af://n1482
af://n1483
https://db-engines.com/en/ranking

o Graph DB E#RERE

o Neodj
e Time Series B FEEUERE

o InfluxDB, Prometheus

6.2 Memcached

MEMCACHED

Memcached R3TIFEEFFLAIEIRREL, FSFHSAK, ETFKey-ValuelINEFEFR S

memcached BAIRBKredisFrERHIEURIFAMNINEE, LLAIRDBFIAOFERRE, (BRI LUBITMERE
BEEHAL, iEEmemcached [RSEEHIEURMITRIL, MNTISCEIEURAY—EME, BMRIER memcached
HEIEE—HRY, BMFEBIEAI—E& memcached REHE, REEEFHE—G memcached AIFFAS
HIEHEER, HHfttmemcached EFIIAZISERFHIRHE FTLABSINEEUENIMemcached HHEz)
IREBUEFHHR RS

Memcached BB TIRIER SR libevent TEMSMANES. libevent@AMMEFE, BIELInUXEY
epoll, BSDBERFAIkqueue S HAMBETIREE SRS —R0E 0. BMEXIARSS SSAEEEIEM, B
BERIES MRS, memcachedfEEAIXMibeventZE, FGEEFELiInUX, BSD., SolarisERERR L RIEE

Memcached SISFRARIRFFENSRAIM, B 1 MBEIERTLAEREFiREESFDREHEIZA
keyd, HEBRARIEIEARTISERIIHEEE SAEAIRT ALK, memcached RIEGIRFRAFHY

sessionsCHlsessionEE=
MemcachedfZiE##ERT, Memcached&EERIF1 MBI, BIZRATFFRA— P slab, tBFRAI— page
Memcached SZIFEZMARIES, &1E: JAVACPython,PHP,C#,Ruby,PerlZ

Memcached E}J: http://memcached.org/

6.3 Memcached ¥ Redis EbE:
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5%, 7% &6, BF&S
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redisSciFEERTINRE, HLILHENESR, EEDE.
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6.4 Memcached T{E#l
6.4.1 RFEHECHLE

NBEFETRECRRF IR, EXNT—MEFRS KRR, HiERT. BRATET2M%E, 3k
EEZSTAERNTHR, HRSETEEITRARETA.

Memcached3RFE 7T Slab AllocatorillIsEHEE. EIENTE.

e Page: HFERLESIabBIRERIE, ERAAIMB, HDEEHEZRI—/ Slab, SlabSEtz ERFERIBEZE
FHRNED R Cchunk,

e Chunk: FFEFICRKNVERNEZE. MemcachedStRIEEIRA/INEZEFEIH— N chunkd,
BRi&chunkB128bytes, 64bytesESFh, FHIERE100bytesTFEE128bytesHh, FEMFRE.

o Chunk&AREPagelIK/N, BI—/Pagerrgi— 1 "Chunk
e Slab Class: Slab#ZERChunkf9k/N\o4H, FiEKAERISIab Class, —1NChunkX/\/g 96BHY
SlabAClass1,Chunk 120B/3Class 2, 41525 100bytesEfE, FBAMemcached&iE#E FEHSlab
Class 2 7%, EANERE120bytesfgChunk, SlabZ[EINEFRHLUFERGrowth Factor 324, BAIA
1.25,

Slab Class 1 Slab Class 2

Chunk
96 Bytes
Total

10922
Chunk Chunk Chunks Chunk Chunk Chunks
96 Byles | | 96 Byles 120 Bytes| |120 Bytes

Slab Class 11 Slab Class 42

/I:-‘age:‘lME \

Chunk Chunk Chunk Chunks
944 Bytes| |944 Bytes | |944 Bytes

Page: 1MB

Chunk Chunk Chunk
9448y 9448y il Total Unassigned Pages

1110

Chunk Chunk Chunk Chunks
844 Bytes | (944 Bytes| |944 Bytes

5Bl &EESlab Class


af://n1584
af://n1585

#-f, --slab-growth-factor=<num> chunk size growth factor (default: 1.25)
[root@centos8 ~]#memcached -u memcached -f 2 -vv

slab class 1: chunk size 96 perslab 10922
slab class 2: chunk size 192 perslab 5461
slab class 3: chunk size 384 perslab 2730
slab class 4: chunk size 768 perslab 1365
slab class 5: chunk size 1536 perslab 682
slab class 6: chunk size 3072 perslab 341
slab class 7: chunk size 6144 perslab 170
slab class 8: chunk size 12288 perslab 85
slab class 9: chunk size 24576 perslab 42
slab class 10: chunk size 49152 perslab 21
slab class 11: chunk size 98304 perslab 10
slab class 12: chunk size 196608 perslab 5

slab class 13: chunk size 524288 perslab
<27 server listening (auto-negotiate)
<28 server listening (auto-negotiate)

6.4.2 lifadHA Lazy Expiration

memcached FRISMEIERGTH, MEEREUENAEEEITH, RS EEIEEIHARITRY
0, FABMRIZEE. EILBSEZMEFHRECEE.

6.4.3 LRU

HNFAER, memcached=fFALRU (Least Recently Used) #HISREIXFTAZTE, HELEHICR
EJzER

6.4.4 £E8%

Memcached58¥, FRAETERIRISHNER, FIHAEFimLINERfINEE, BIMemcachedABAT
R

Memcached SRS HAERIEE, —VIEEEEFimEEEIMemcachedfg5E328EBITHAXLT
=, FREEIEEENT .

L P - =
6.5 MBI
BA LB
https://github.com/memcached/memcached/wiki/Install
6.5.1 yum¥% %
JB451: CentOS 8 Z&%& memcached

[root@centos8 ~]#dnf info memcached
Last metadata expiration check: 0:16:45 ago on wed 15 Jul 2020 03:07:47 PM CST.
Available Packages

Name : memcached
Version : 1.5.9
Release : 3.el8
Architecture : x86_64
Size 1132 k

Source : memcached-1.5.9-3.e18.src.rpm


af://n1603
af://n1605
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af://n1610
af://n1613

Repository : AppStream

summary : High performance, Distributed Memory Object Cache

URL : https://www.memcached.org/

License : BSD

Description : memcached is a high-performance, distributed memory object
caching

: system, generic in nature, but intended for use in speeding up
dynamic
: web applications by alleviating database Toad.

[root@centos8 ~]#dnf -y install memcached
[root@centos8 ~]#rpm -ql memcached
/etc/sysconfig/memcached
/usr/bin/memcached
/usr/bin/memcached-tool
/usr/T1ib/.build-id

/usr/Tib/.build-id/25
/usr/1ib/.build-id/25/2528fb78bbe5b14596eb4ee8c88120b5cc6b59
/usr/1ib/systemd/system/memcached.service
/usr/share/doc/memcached
/usr/share/doc/memcached/AUTHORS
/usr/share/doc/memcached/CONTRIBUTORS
/usr/share/doc/memcached/COPYING
/usr/share/doc/memcached/ChangelLog
/usr/share/doc/memcached/NEWS
/usr/share/doc/memcached/README . md
/usr/share/doc/memcached/new_1ru.txt
/usr/share/doc/memcached/protocol. txt
/usr/share/doc/memcached/readme. txt
/usr/share/doc/memcached/storage. txt
/usr/share/doc/memcached/threads. txt
/usr/share/man/manl/memcached-tool.1l.g9z
/usr/share/man/manl/memcached.l.gz

[root@tl ~]#cat /etc/sysconfig/memcached
PORT="11211" # 1 T iy 1
USER="memcached" #J35/1/"

MAXCONN="1024"  #& )} 474
CACHESIZE="64" #m AN

OPTIONS="-1 127.0.0.1,::1" #HAMhkmi

[root@centos8 ~]#grep -Ev "A#|A$" /usr/1lib/systemd/system/memcached.service
[Unit]

Description=memcached daemon

Before=httpd.service

After=network.target

[service]

EnvironmentFile=/etc/sysconfig/memcached

ExecStart=/usr/bin/memcached -p ${PORT} -u ${USER} -m ${CACHESIZE} -c ${MAXCONN}
$OPTIONS

PrivateTmp=true

ProtectSystem=full

NoNewPrivileges=true

PrivateDevices=true

CapabilityBoundingSet=CAP_SETGID CAP_SETUID CAP_SYS_RESOURCE
RestrictAddressFamilies=AF_INET AF_INET6 AF_UNIX

[Install]

wantedBy=multi-user.target



[root@centos8 ~]#getent passwd memcached

memcached:x:992:989:Memcached daemon:/run/memcached:/sbin/nologin

[root@centos8 ~]#systemctl enable --now memcached
[root@centos8 ~]#pstree -p |grep memcached
| -memcached(25582) -+-{memcached} (25584)
| -{memcached} (25585)
| -{memcached} (25586)
| -{memcached} (25587)
| -{memcached} (25588)
| -{memcached} (25589)
| -{memcached} (25590)
| -{memcached} (25591)
“-{memcached} (25592)

[root@centos8 ~]#ss -ntlup|grep memcached

tcp

LISTEN O

128

users: (("memcached",pid=25453,fd=27))

tcp

LISTEN O

128

users: (("memcached",pid=25453,fd=28))

#Em D 90E TP N S AT EHL TG IP
[root@centos8 ~]#vim /etc/sysconfig/memcached
[root@centos8 ~]#cat /etc/sysconfig/memcached

PORT="11211"
USER="memcached"
MAXCONN="1024"
CACHESIZE="64"
#OPTIONS="-1 127.0.0.1,::1"

OPTIONS=""

#ERE AT

127.0.0.1:11211

[gedl]] g dlal2ilal,

[root@centos8 ~]#systemct]l restart memcached.service

[root@centos8 ~]#ss -ntul
Recv-Q Send-Q Local Address:
127.0.0.1:
[gzil]g
0.0.0.0:
127.0.0.1:
0.0.0.0:
[:
:1]
[:

Netid
udp
udp
tcp
tcp
tcp
tcp
tcp
tcp

State

UNCONN
UNCONN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN

O O O O O O o o

0

0

128
100
128
128
100
128

FBfl: CentOS 7 &% memcached

[:

[root@centos7 ~]#yum info memcached

Loaded plugins: fastestmirror

Loading mirror speeds from cached hostfile

* base:

Installed Packages

Name : memcached
Arch : x86_64
version : 1.4.15
Release : 10.e17_3.1
Size : 176 k

1]

1]

323
323
22

25
11211

122
:25
:11211

0.0.0.
22
0.0.0.
0.0.0.
0.0.0.
[
[::
[3g

Port Peer Address:Port

o

5

Ed

0.0.0.0:*



Repo : installed

From repo : base

summary : High performance, Distributed Memory Object Cache
URL : http://www.memcached.org/

License : BSD

Description : memcached is a high-performance, distributed memory object caching
: system, generic in nature, but intended for use in speeding up
dynamic
: web applications by alleviating database Toad.

[root@centos7 ~]# yum install memcached
[root@centos7 ~]# rpm -gl memcached
/etc/sysconfig/memcached
/usr/bin/memcached
/usr/bin/memcached-tool
/usr/1ib/systemd/system/memcached.service
/usr/share/doc/memcached-1.4.15
/usr/share/doc/memcached-1.4.15/AUTHORS
/usr/share/doc/memcached-1.4.15/CONTRIBUTORS
/usr/share/doc/memcached-1.4.15/COPYING
/usr/share/doc/memcached-1.4.15/ChangeLog
/usr/share/doc/memcached-1.4.15/NEWS
/usr/share/doc/memcached-1.4.15/README .md
/usr/share/doc/memcached-1.4.15/protocol.txt
/usr/share/doc/memcached-1.4.15/readme. txt
/usr/share/doc/memcached-1.4.15/threads. txt
/usr/share/man/manl/memcached-tool.1.gz
/usr/share/man/manl/memcached.l.gz

[root@centos7 ~]#getent passwd memcached
memcached:x:997:995:Memcached daemon:/run/memcached:/sbin/nologin

[root@centos7 ~]# cat /usr/Tib/systemd/system/memcached.service
[servicel]

Type=simple

EnvironmentFile=-/etc/sysconfig/memcached

ExecStart=/usr/bin/memcached -u $USER -p $PORT -m $CACHESIZE -c $MAXCONN
$OPTIONS

[root@centos7 ~]# cat /etc/sysconfig/memcached
PORT="11211"

USER="memcached"

MAXCONN="1024"

CACHESIZE="64"

OPTIONS=""

#AT B BN ER SR
[root@centos7 ~]# memcached -u memcached -p 11211 -f 1.25 -vv

[root@centos7 ~]# systemctl start memcached

[root@centos7 ~]#ss -ntlpu|grep memcached

udp UNCONN 0 0 *:11211 BoB users:
(("memcached",pid=2591, fd=28))
udp UNCONN 0 0 [::]:11211 [55]]8% users:
(("memcached",pid=2591, fd=29))
tcp LISTEN 0 128 *:11211 uigc users:

(("memcached",pid=2591, fd=26))



tcp LISTEN 0 128 [::]:11211 [55]) 5% users:

(("memcached",pid=2591, fd=27)) tcp LISTEN 0 100 [5ail]e225
[g5]e®
TP gy &)
6.5.2 fRIFTE

[root@centos7 ~]#yum -y install gcc Tibevent-devel
[root@ubuntul804 ~]#apt -y install gcc make libevent-dev

[root@centos7 ~]#wget http://memcached.org/files/memcached-1.6.6.tar.gz
[root@centos7 ~]#tar xvf memcached-1.6.6.tar.gz

[root@centos7 ~]#cd memcached-1.6.6/

[root@centos7 memcached-1.6.6]#./configure --prefix=/apps/memcached
[root@centos7 memcached-1.6.6]#make && make install

[root@centos7 ~]#tree /apps/memcached/
/apps/memcached/
F— bin
| L— memcached
F— dinclude
| L— memcached
| L— protocol_binary.h
L— share

L— man

L— manl
L— memcached.1

6 directories, 3 files

[root@centos7 ~]#echo 'PATH=/apps/memcached/bin:$PATH' >
/etc/profile.d/memcached.sh

[root@centos7 ~]#. /etc/profile.d/memcached.sh

#ES I

[root@centos7 ~]#useradd -r -s /sbin/nologin memcached

[root@centos7 ~]#cat /etc/sysconfig/memcached
PORT="11211"

USER="memcached"

MAXCONN="1024"

CACHESIZE="64"

OPTIONS="-1 127.0.0.1,::1"

#ENET B HAT
[root@centos? ~]#memcached -u memcached -m 2048 -c 65536 -f 2 -vv

#LUJE & 7 AP AT
[root@centos? ~]#memcached -u memcached -m 2048 -c 65536 -d

##fE & service

[root@centos7 ~]#cat /lib/systemd/system/memcached.service
[Unit]

Description=memcached daemon

Before=httpd.service

After=network.target


af://n1619

[servicel]

EnvironmentFile=/etc/sysconfig/memcached

ExecStart=/apps/memcached/bin/memcached -p ${PORT} -u ${USER} -m ${CACHESIZE} -c
${MAXCONN} $OPTIONS

[Install]
wantedBy=multi-user.target

[root@centos7 ~]#systemct] daemon-reload
[root@centos7 ~]#systemctl enable --now memcached.service

[root@centos? ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer Address:Port
LISTEN 0 128 127.0.0.1:11211 T2

LISTEN 0 128 827 QS

LISTEN 0 100 127.0.0.1:25 @3S

LISTEN 0 128 [g gdl]] s ddl24l, [g3]g%

LISTEN 0 128 [::7:22 [::]:%

LISTEN 0 100 [::1]:25 [35]]3%

[root@centos? ~]#memcached --version
memcached 1.6.6

6.5.3 memcached B5ifEF5H

{E¥memcached iz17£%, TLUFERA TEANETMER etc/sysconfig/memcached3Z{4

memcached & %R

-u username memcachedizfT I/ S 1y, U2 EH
-p ghEfuma, BRi11211

-m num fKHAE, HAIMB, ERIL64MB

-C num FRIEREL, 641024

-d sk e s

-f KK FGrowth Factor, #KiA1.25

-v EAIE R, -vVRER BIEYIE B

-M EHNAERFR, FYFLRU

-U &EUDPH T, 0K /R4ERUDP

el

[root@centos8 ~]#memcached -u memcached -p 11211 -f 2 -vv

slab class 1: chunk size 96 perslab 10922
slab class 2: chunk size 192 perslab 5461
slab class 3: chunk size 384 perslab 2730
slab class 4: chunk size 768 perslab 1365
slab class 5: chunk size 1536 perslab 682
slab class 6: chunk size 3072 perslab 341
slab class 7: chunk size 6144 perslab 170
slab class 8: chunk size 12288 perslab 85
slab class 9: chunk size 24576 perslab 42
slab class 10: chunk size 49152 perslab 21
slab class 11: chunk size 98304 perslab 10

slab class 12: chunk size 196608 perslab
slab class 13: chunk size 524288 perslab
<27 server listening (auto-negotiate)
<28 server listening (auto-negotiate)
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[root@centos8 ~]#memcached -u memcached -p 11211 -f 1.25 -vv

slab class 1: chunk size 96 perslab 10922
slab class 2: chunk size 120 perslab 8738
slab class 3: chunk size 152 perslab 6898
slab class 4: chunk size 192 perslab 5461
slab class 5: chunk size 240 perslab 4369
slab class 6: chunk size 304 perslab 3449
slab class 7: chunk size 384 perslab 2730
slab class 8: chunk size 480 perslab 2184
slab class 9: chunk size 600 perslab 1747
slab class 10: chunk size 752 perslab 1394
slab class 11: chunk size 944 perslab 1110
slab class 12: chunk size 1184 perslab 885
slab class 13: chunk size 1480 perslab 708
slab class 14: chunk size 1856 perslab 564
slab class 15: chunk size 2320 perslab 451
slab class 16: chunk size 2904 perslab 361
slab class 17: chunk size 3632 perslab 288
slab class 18: chunk size 4544 perslab 230
slab class 19: chunk size 5680 perslab 184
slab class 20: chunk size 7104 perslab 147
slab class 21: chunk size 8880 perslab 118
slab class 22: chunk size 11104 perslab 94
slab class 23: chunk size 13880 perslab 75
slab class 24: chunk size 17352 perslab 60
slab class 25: chunk size 21696 perslab 48
slab class 26: chunk size 27120 perslab 38
slab class 27: chunk size 33904 perslab 30
slab class 28: chunk size 42384 perslab 24
slab class 29: chunk size 52984 perslab 19
slab class 30: chunk size 66232 perslab 15
slab class 31: chunk size 82792 perslab 12
slab class 32: chunk size 103496 perslab 10
slab class 33: chunk size 129376 perslab 8
slab class 34: chunk size 161720 perslab 6
slab class 35: chunk size 202152 perslab 5
slab class 36: chunk size 252696 perslab 4
slab class 37: chunk size 315872 perslab 3
slab class 38: chunk size 394840 perslab 2
slab class 39: chunk size 524288 perslab 2

<27 server listening (auto-negotiate)
<28 server listening (auto-negotiate)

6.6 {8 memcached
6.6.1 memcached FFAZEFITEH

Smemcached BEHARIESHNIERESS. libmemcachediBft T CEMM<SITIE.

Seffl: EFmemcachedifx s

[root@centos8 ~]#yum Tist "*memcached*"

Last metadata expiration check: 0:09:46 ago on Thu 13 Feb 2020 07:14:15 PM CST.
Installed Packages

memcached.x86_64 1.5.9-2.e18 @AppStream

Available Packages
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Tibmemcached.x86_64 1.0.18-15.e18
Tibmemcached-11ibs.i686 1.0.18-15.e18
Tibmemcached-11ibs.x86_64 1.0.18-15.e18
perl-Cache-Memcached.noarch 1.30-21.e18
python2-memcached.noarch 1.58-8.e18
python3-memcached.noarch 1.58-8.e18
[root@centos7 ~]#yum Tist "*memcached*"

Loaded plugins: fastestmirror
Loading mirror speeds from cached hostfile
* base:
Installed Packages
memcached.x86_64
@base
AvailabTle Packages
Tibmemcached.i686
Tibmemcached.x86_64
Tibmemcached-devel.i1686
Tibmemcached-devel.x86_64
memcached-devel.i686
memcached-devel.x86_64
opensips-memcached.x86_64
perl-Cache-Memcached.noarch

php-zendFramework-Cache-Backend-Libmemcached.noarch
php-zendFramework-Cache-Backend-Memcached.noarch

php-pecl-memcached.x86_64
python-memcached.noarch
uwsgi-router-memcached.x86_64

1Y

&% /usr/share/doc/memcached-1.4.15/protocol.txt

[root@centos8 ~]#dnf info T1ibmemcached

AppStream
AppStream
AppStream

epel
epel
epel

1.4.15-10.e17_3.1

.16-5.e17
.16-5.e17
.16-5.e17
.16-5.e17
.15-10.e17_3.1
.15-10.e17_3.1
.10.5-4.e17
.30-8.e17
.12.20-1.e17
.12.20-1.e17
.2.0-1.e17
.48-4.e17
2.0.17.1-2.e17

~ »h O O O O

P NRRPRRRRRRRR

base
base
base
base
base
base
epel
epel
epel
epel
epel
base
epel

Last metadata expiration check: 1:04:38 ago on wed 15 Jul 2020 03:07:47 PM CST.

Available Packages

Name : Tibmemcached

version :1.0.18

Release : 15.e18

Architecture : x86_64

Size : 140 k

Source : Tibmemcached-1.0.18-15.e18.src.rpm

Repository : AppStream

summary : Client Tibrary and command Tine tools for memcached server
URL : http://Tibmemcached.org/

License : BSD

Description : Tibmemcached is a C/C++ client library and tools for the

memcached server

(http://memcached.org/). It has been designed to be Tight on

memory

: usage, and provide full access to server side methods.

: It also implements several command Tine tools:

: memaslap Load testing and benchmarking a server



: memcapable Checking a Memcached server capibilities and
compatibility

: memcat Copy the value of a key to standard output

: memcp Copy data to a server

: memdump Dumping your server

: memerror Translate an error code to a string

: memexist Check for the existance of a key

: memflush Flush the contents of your servers

: memparse Parse an option string

: memping Test to see if a server 1is available.

: memrm Remove a key(s) from the server

: memslap Generate testing loads on a memcached cluster
: memstat Dump the stats of your servers to standard output
: memtouch Touches a key

[root@centos8 ~]#dnf repoquery -1 1ibmemcached

Last metadata expiration check: 1:05:59 ago on wed 15 Jul 2020 03:07:47 PM CST.
/usr/bin/memaslap

/usr/bin/memcapable

/usr/bin/memcat

/usr/bin/memcp

/usr/bin/memdump

/usr/bin/memerror

/usr/bin/memexist

/usr/bin/memflush

/usr/bin/memparse

/usr/bin/memping

/usr/bin/memrm

/usr/bin/memslap

/usr/bin/memstat

/usr/bin/memtouch

/usr/T1ib/.build-id

/usr/Tib/.build-id/1b
/usr/1ib/.build-id/1b/be22224bfebeca90608feb39b80727ae54628e
/usr/T1ib/.build-id/38
/usr/Tib/.build-id/38/5751e779437bb3a4081e7cfb4ef77088a07d97
/usr/Tib/.build-id/42
/usr/1ib/.build-id/42/b350284fal158955530a88eb8f96c1f870b4fe?2
/usr/Tib/.build-id/56
/usr/1ib/.build-id/56/42b8e27074c76b9801e7719479084a600db691
/usr/Tib/.build-id/59
/usr/Tib/.build-id/59/9c9b9482f1c789b5b444611b97f5d7e52f30ab
/usr/Tib/.build-id/72
/usr/1ib/.build-id/72/493b49e4933a11db401650eb5del4a38e22c5b
/usr/Tib/.build-id/78
/usr/1ib/.build-id/78/c5db64ca4e70a9fdlef5da96ad28db07946bfa
/usr/1ib/.build-id/98
/usr/Tib/.build-id/98/6fde24b289939e1bb1621f74c46€68329b140a
/usr/Tib/.build-id/a9
/usr/Tib/.build-id/a9/028d7389fc0Obe4422efaf38782416365d67969
/usr/Tib/.build-id/dc
/usr/1ib/.build-id/dc/d8bd345f28d55f95c5a510ac88e440c97778d3
/usr/Tib/.build-id/de
/usr/1ib/.build-id/de/0354325ffca355fc6682f3ac4207f111d42ecl
/usr/Tib/.build-id/e0
/usr/1ib/.build-id/e0/e81le353fdc4b4cfebed4c20d65eleb4740249c
/usr/T1ib/.build-id/el
/usr/1ib/.build-id/el/91e088f007b253329756088bedb68948191166



/usr/Tib/.build-id/e8
/usr/1ib/.build-id/e8/b2f6d6a35c022c66e400c6f6db3d507be54dcd
/usr/share/man/manl/memaslap.l.gz
/usr/share/man/manl/memcapable.l.gz
/usr/share/man/manl/memcat.l.gz
/usr/share/man/manl/memcp.1l.gz
/usr/share/man/manl/memdump.l.gz
/usr/share/man/manl/memerror.l.gz
/usr/share/man/manl/memexist.1l.gz
/usr/share/man/manl/memflush.1l.gz
/usr/share/man/manl/memparse.l.gz
/usr/share/man/manl/memping.l.gz
/usr/share/man/manl/memrm.1.gz
/usr/share/man/manl/memslap.l.gz
/usr/share/man/manl/memstat.l.gz
/usr/share/man/manl/memtouch.1l.gz

#illikmemcached & 75 A] i 1]

[root@centos8 ~]#memping --servers=10.0.0.7
[root@centos8 ~]#echo $7?
0

[root@centos8 ~]#memping --servers=10.0.0.77
Failed to ping 10.0.0.77:11211 SYSTEM ERROR

#trEmemcachediRZs
[root@centos8 ~]#memstat --servers=10.0.0.101
Server: 10.0.0.101 (11211)
pid: 25582
uptime: 648
time: 1594801017
version: 1.5.9
Tibevent: 2.1.8-stable
pointer_size: 64
rusage_user: 0.051100
rusage_system: 0.079158
max_connections: 1024
curr_connections: 3
total_connections: 4
rejected_connections: 0
connection_structures: 4
reserved_fds: 20
cmd_get: 0
cmd_set: 2
cmd_flush: 0
cmd_touch: 0
get_hits: 0
get_misses: 0
get_expired: 0
get_flushed: 0
delete_misses: 0
delete_hits: 0
incr_misses: 0
incr_hits: 0
decr_misses: 0
decr_hits: 0
cas_misses: 0
cas_hits: 0
cas_badval: 0



touch_hits: 0
touch_misses: 0
auth_cmds: 0
auth_errors: 0
bytes_read: 72
bytes_written: 1911
Timit_maxbytes: 67108864
accepting_conns: 1
Tisten_disabled_num: 0
time_in_listen_disabled_us: 0
threads: 4
conn_yields: 0O
hash_power_Tlevel: 16
hash_bytes: 524288
hash_is_expanding: 0
slab_reassign_rescues: 0
slab_reassign_chunk_rescues: 0
slab_reassign_evictions_nomem: 0O
slab_reassign_inline_reclaim: 0O
slab_reassign_busy_items: 0
slab_reassign_busy_deletes: 0
slab_reassign_running: 0
sTabs_moved: 0
Tru_crawler_running: 0
Tru_crawler_starts: 1275
Tru_maintainer_juggles: 1141
malloc_fails: 0
Tog_worker_dropped: 0
Tog_worker_written: 0
Tog_watcher_skipped: 0
Tog_watcher_sent: 0
bytes: 0
curr_items: 0
total_items: 2
slab_global_page_pool: 0
expired_unfetched: 2
evicted_unfetched: 0
evicted_active: 0
evictions: 0
reclaimed: 2
crawler_reclaimed: 0
crawler_items_checked: 0
Trutail_reflocked: 0
moves_to_cold: 1
moves_to_warm: 0
moves_within_lru: 0
direct_reclaims: 0
Tru_bumps_dropped: 0
[root@centos8 ~]#

6.6.2 memcached IE{ER S
FEENSRY:

[root@centos8 ~]#cat /usr/share/doc/memcached/protocol.txt
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FHEAR memcached SpSHIITREIRARIE, X ipSTNRIERIE:

e set

e add

e replace
o get

e delete

#UT =122 FH THRAEAEGEAE memcached H R EDG RIFRTEDS o &, #RALE A W0 T s i v
command <key> <flags> <expiration time> <bytes>

<value>

#ZEUH T

command set/add/replace

key key HTE&EHRZEHAE

flags AT DV R BRAE N R 2, WL B A e TR E T IR AAME B

expiration time FEGEAT ORGP B E XS IO (A B (DAL REALL, 0 RoRzkizm)
bytes TERAF P AF A 7 5L
value FAERIE RAALT 3 AT

#1nkey, IWARESARS, bytes NAFEHE 174
add key flags exptime bytes

sefl:

[root@centos8 ~]#systemct] start memcached
[root@centos8 ~]#telnet Tocalhost 11211
Trying ::1...

Connected to localhost.
Escape character is 'A]'.
stats

STAT pid 27208

STAT uptime 242

STAT time 1603035824

STAT version 1.5.9

STAT libevent 2.1.8-stable
STAT pointer_size 64

STAT rusage_user 0.004214
STAT rusage_system 0.040611
STAT max_connections 1024
STAT curr_connections 2
STAT total_connections 4
STAT rejected_connections 0
STAT connection_structures 3
STAT reserved_fds 20

STAT cmd_get 8

STAT cmd_set 4

STAT cmd_flush 1

STAT cmd_touch 0

STAT get_hits 5

STAT get_misses 3

STAT get_expired 0

STAT get_flushed 0

STAT delete_misses 0

STAT delete_hits 1

STAT incr_misses 0



STAT incr_hits 0

STAT decr_misses 0

STAT decr_hits 0O

STAT cas_misses 0

STAT cas_hits 0

STAT cas_badval 0

STAT touch_hits 0

STAT touch_misses 0

STAT auth_cmds 0

STAT auth_errors 0

STAT bytes_read 224

STAT bytes_written 3963

STAT Timit_maxbytes 67108864
STAT accepting_conns 1

STAT listen_disabled_num 0

STAT time_in_listen_disabled_us 0
STAT threads 4

STAT conn_yields 0

STAT hash_power_level 16

STAT hash_bytes 524288

STAT hash_is_expanding 0

STAT slab_reassign_rescues 0
STAT slab_reassign_chunk_rescues 0
STAT slab_reassign_evictions_nomem 0
STAT slab_reassign_inline_reclaim 0
STAT slab_reassign_busy_items 0
STAT slab_reassign_busy_deletes 0
STAT slab_reassign_running 0
STAT slabs_moved 0

STAT lru_crawler_running 0

STAT lru_crawler_starts 765
STAT lru_maintainer_juggles 523
STAT malloc_fails 0

STAT log_worker_dropped 0

STAT log_worker_written 0

STAT log_watcher_skipped 0

STAT log_watcher_sent 0

STAT bytes 0

STAT curr_items 0O

STAT total_items 4

STAT slab_global_page_pool 0
STAT expired_unfetched 0

STAT evicted_unfetched 0

STAT evicted_active 0

STAT evictions 0

STAT reclaimed 3

STAT crawler_reclaimed 0

STAT crawler_items_checked 1
STAT lrutail_reflocked 4

STAT moves_to_cold 5

STAT moves_to_warm 1

STAT moves_within_Tru 0

STAT direct_reclaims 0

STAT Tru_bumps_dropped 0

END

stats items #Z/R&A slab H dtem [ B G (a — R UG AR S ELAE AV ED .
STAT items:1:number 2



STAT items:1l:number_hot 0

STAT items:1l:number_warm O

STAT items:1:number_cold 2

STAT items:1:age_hot 0O

STAT items:1:age_warm O

STAT items:1:age 17

STAT items:1:evicted O

STAT items:1l:evicted_nonzero 0
STAT items:l:evicted_time O

STAT items:1l:outofmemory O

STAT items:1l:tailrepairs 0

STAT items:1l:reclaimed 0O

STAT items:1:expired_unfetched 0
STAT items:1l:evicted_unfetched 0
STAT items:l:evicted_active 0
STAT items:l:crawler_reclaimed 0O
STAT items:1l:crawler_items_checked 0
STAT items:1:Trutail_reflocked 0
STAT items:1l:moves_to_cold 2
STAT items:1l:moves_to_warm O
STAT items:1:moves_within_lru 0
STAT items:1l:direct_reclaims 0
STAT items:1l:hits_to_hot 0

STAT items:1l:hits_to_warm O

STAT items:1:hits_to_cold 1

STAT items:1l:hits_to_temp O

END

stats slabs #H T ExR&AsTlablifE e, BiGchunkifi R/ BH . MHHERSE

STAT 1l:chunk_size 96

STAT 1:chunks_per_page 10922
STAT 1:total_pages 1
STAT 1:total_chunks 10922
STAT 1l:used_chunks 1
STAT 1:free_chunks 10921
STAT 1:free_chunks_end 0
STAT l:mem_requested 67
STAT 1l:get_hits 1

STAT 1l:cmd_set 3

STAT 1l:delete_hits 0O

STAT 1l:incr_hits O

STAT 1l:decr_hits 0

STAT 1l:cas_hits 0

STAT 1l:cas_badval 0

STAT 1:touch_hits 0

STAT active_slabs 1
STAT total_malloced 1048576
END

#m

add mykey 1 60 4
test

STORED

#1x

get mykey

VALUE mykey 1 4
test

END



#4

set mykey 1 60 5
testl

STORED

get mykey

VALUE mykey 1 5
testl

END

#I

delete mykey
DELETED

get mykey

END

#HE
flush_all
OK

get mykey
END

quit

6.6.3 python i E# memcached
6.6.3.1 5&6l: python3 liz{£H3

[root@centos8 ~]#yum -y install python3 python3-memcached
[root@centos8 ~]#cat m3.py
#!/usr/bin/python3
#coding:utf-8
import memcache
m = memcache.Client(['127.0.0.1:11211"'], debug=True)
for i in range(10):
m.set("keyxd" % 1i,"v%d" % i)
ret = m.get('key%d' % i)
print("%s" % ret)

[root@centos8 ~]#chmod +x m3.py
[root@centos8 ~]#./m3.py
vO0

vl

v2

v3

v4

v5

v6

v7

v8

v9
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6.6.3.2 &fl: python2 fliz{£H3

[root@centos7 ~]#yum -y install python-memcached

[root@centos7 ~]#cat m2.py
#!/usr/bin/env python
#coding:utf-8
import memcache
m = memcache.Client(['127.0.0.1:11211"'], debug=True)
for i in range(10):
m.set("key%d" % i,"v%d" % i)
ret = m.get('key%d' % i)
print ret

[root@centos7 ~]#python m2.py
vO0
vl
v2
v3
\Z
V5
v6
v7
v8
v9

[root@centos7 ~]#telnet 127.0.0.1 11211
Trying 127.0.0.1...

Connected to 127.0.0.1.

Escape character is 'A]'.

get keyl

VALUE keyl 0 2

vl

END

get key9

VALUE key9 0 2

v9

END

get keylO

END

quit

Connection closed by foreign host.
[root@centos7 ~]#

7 session HE=jR5328

7.1 msm 48

FE HEIMSMASZE tomcat 10kRA
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L
t1.magedu.org
g 10.0.0.101
L
proxy.magedu.org Session
10.0.0.100 Server
-
t2.magedu.org
10.0.0.102

msm (memcached session manager) R{#tiETomcatisession{rRiFEImemcachedsiredisAIfER7,
AILASCHS BT A
InB RHIEEEgoogle code, HREIFEGithub

githubPJub$dssE: https:/github.com/magro/memcached-session-manager

&  https://github.com/magro/memcached-session-manager
memcached session manager

chat [ on gitter | build passing | maven central | 2.3.2

memcached-session-manager is a tomcat session manager that keeps sessions in memcached or Redis, for highly
available, scalable and fault tolerant web applications. It supports both sticky and non-sticky configurations, and is
currently working with tomcat 6.x, 7.x, 8.x and 9.x. For sticky sessions session failover (tomcat crash) is supported, for
non-sticky sessions this is the default (a session is served by default by different tomcats for different requests). Also
memcached failover (memcached crash) is supported via migration of sessions. There shall also be no single point of
failure, so when a memcached fails the session will not be lost (but either be available in tomcat or in another

memcached).

TiETomceatl 6.x. 7.x. 8.x. 9.x

o TomcatfdSessionE=IEZE, TomcathRAAE

o memcached-session-manager-2.3.2.jar
o memcached-session-manager-tc8-2.3.2.jar

* Session#ERIFFIL. RFFFIHE

o BAHEREFkyro
o fEwebappsWEB-INF/lib/T

o Iz

o memcached(spymemcached.jar)
o Redis(jedis.jar)

7.2 7%

S&454%: https://github.com/magro/memcached-session-manager/wiki/SetupAndConfiguration

Hspymemcached.jar, memcached-session-manage. kyrotgxidjar3{4&BMEITomcatAllibERS
%, XTMBEZRR $CATALINA_HOME/11b/ , XIRAR L %R 2/usr/local/tomcat/lib,


https://github.com/magro/memcached-session-manager
af://n1691
https://github.com/magro/memcached-session-manager/wiki/SetupAndConfiguration

kryo-3.0.3.jar

asm-5.2.jar

objenesis-2.6.jar

reflectasm-1.11.9.jar

minlog-1.3.1.jar
kryo-serializers-0.45.jar
msm-kryo-serializer-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
spymemcached-2.12.3.jar
memcached-session-manager-2.3.2.jar

7.3 sticky &3\
7.3.1 sticky & T{E[RIE

sticky IRV BPRTImtomcatl/gimmemcached B XEX (L)X H

SR :https://github.com/magro/memcached-session-manager/wiki/SetupAndConfiguration

Tomcat-1 (tl) will primarily store it's sessions in memcached-2 (m2) which is
running on another machine (m2 is a regular node for tl). only if m2 is not
available, tl will store it's sessions in memcached-1 (ml, ml is the failoverNode
for tl). with this configuration, sessions won't be Tost when machine 1 (serving
tl and ml) crashes. The following really nice ASCII art shows this setup.
Tomcat-1 (t1) FEHILETE/METE S —GIHHENL RiZ217imemcached-2 (m2) w1 (m2 21 #T

D o CEm2ARE I, t14 2SR Ememcached-17 (m1, mlf&tlffailoverNode) . fii
HECE, AL ORS TtIMmD) g, SiEAaEk. UM EREFMASCITZRE R TILRE.

<tl> <t2>
.\ / .
X
./ \ .

<ml> <m2>

tIFIMIEBBBTLUE—SENL, 2Am2EEBITLUER—S.

W AP &iEKE|Tomcat1hY, Tomcat1 4R sessioniR[EIZS A IR, BRI &% memcached2£%
4y, BDTomcat1 sessiongEsession, memcached2 sessionI&g&Hsession, {FHAmemcached{g34
FE&HDT—IpSession

YR Tomcat1 ATmemcached2 kM, FGiEE D SessionE)memcached2, & SessoinZ {0 FEE
memcached 12

7.3.2 igEidizE

7.3.2.1 T&EiEXjar&@
TEBXjarE, &2 THEHIRBN TR

https://github.com/magro/memcached-session-manager/wiki/SetupAndConfiguration

tomcatflmemcachedtg%8
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https://github.com/magro/memcached-session-manager/wiki/SetupAndConfiguration

Configure tomcat

The configuration of tomcat requires two things: you need to drop some jars in your $CATALINA_HOME/1ib/ and WEB-INF/lib/
directories and you have to configure the memcached session manager in the related <context> element (e.g.in META-
INF/context.xml inside the application files).

Add memcached-session-manager jars to tomcat

Independent of the chosen serialization strategy you always need the memcached-session-manager-${version}jar and either
memcached-session-manager-tc6-${version}jar for tomcat6, memcached-session-manager-tc7-${version}.jar for tomcat7
(attention: tomcat 7.0.23+), memcached-session-manager-tc8-${version}.jar for tomcat8 or memcached-session-manager-
tc9-${version}.jar for tomcat9.

If you're using memcached, you also need the spymemcached-${version}.jar. Tested up to v2.12.3.

If you're using couchbase, you need additionally these jars: couchbase-client-1.4.0 jar jettison-1.3.jar, commons-codec-1.5jar,
httpcore-4.3 jar, httpcore-nio-4.3 jar, netty-3.5.5.Final jar.

If you're using Redis, you need the jedis-3.0.0jar.

Please download the appropriate jars and put them in $CATALINA_HOME/1ib/ .

FIIMLHEXTH
Add custom serializers to your webapp (optional)

If you want to use java's built in serialization nothing more has to be done. If you want to use a custom serialization strategy
(e.g. because of better performance) this has to be deployed with your webapp so that they're available in weB-INF/1ib/ .

As msm is available in maven central (under groupld de.javakaffee.msm ) you can just pull it in using the dependency
management of your build system. With maven you can use this dependency definition for the kryo-serializer:

<dependency>
<groupId>de.javakaffee.msm</groupId>
<artifactId>msm-kryo-serializer</artifactId»>
<version>1.9.7</version>
<scope>runtime</scope>

</dependency>

For javolution the artifactld is msm-javolution-serializer , for xstream msm-xstream-serializer and for flexjson it's msm-
flexjson-serializer .

If you're not using a dependency management based on maven repositories these are the jars you need for the different
serializers:

® kryo-serializer: msm-kryo-serializer, kryo-serializers-0.34+, kryo-3.x, minlog, reflectasm, asm-5.x, objenesis-2.x
® javolution-serializer: msm-javolution-serializer, javolution-5.4.3.1
® xstream-serializer: msm-xstream-serializer, xstream, xmlpull, xpp3_min

¢ flexjson-serializer: msm-flexjson-serializer, flexjson

7.3.2.2 {EitomcatficH

{EH® $CATALINA_HOME/conf/context.xml

2HRIFE, t1ECEF failoverNodes="n1", t2fE& HfailoverNodes="n2"
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#LLUF & sticky HIfc B
<Context>

<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="n1:10.0.0.101:11211,n2:10.0.0.102:11211"
failoverNodes="nl"
requesturiIgnorePattern=".*\.(ico|lpng|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFac
tory"
/>

</Context>

EeEixR
memcachedNodes="nl:hostl.yourdomain.com:11211,n2:host2.yourdomain.com:11211"

memcachedfJ 35 & : nl. n2 254, FLLEHH.
failoverNodes NHFEHEMTI AR, nLESHT A, n2B LA . B GTomcatl b AL nlin2,
HEA AN, &MY ARN2.

WSRECERIN, BJLAfElogs/catalina.outhEEI TEINAS

12-APR-2020 16:24:08.975 INFO [tl.magedu.com-startStop-1]
de.javakaffee.web.msm.MemcachedSessionService.startInternal --------
- finished initialization:

- sticky: true

- operation timeout: 1000

- node 1ids: [n2]

- failover node ids: [nl]

- storage key prefix: null

- Tocking mode: null (expiration: 5s)

EEERINGE, MIRIFELAT, TEHFERIT Session, AGEET FERIPYthoniEF, MalLIERIEEE
%7 memcachedd 7T,

7.3.2.3 fZilliEmsmAigpythonf 2

el ZEpythonIMEERpythonfEFFEEmemcached9AdSessionID

[root@centos8 ~]#yum -y install python3 python3-memcached
#EEPAT T THH D

[root@centos8 ~]#dnf install python3 -y

[root@centos8 ~]#pip3 install python-memcached

#IHA AN 25

[root@centos8 ~]#cat showmemcached.py
#!/usr/bin/python3

import memcache

mc = memcache.Client(['10.0.0.101:11211"'], debug=True)

stats = mc.get_stats()[0]
print(stats)
for k,v in stats[1].items():


af://n1721

print(Ck, v)

print('-" * 30)

# BEAEkey

print(mc.get_stats('items')) # stats items ix[H| items:5:number 1

print('-" * 30)

print(mc.get_stats('cachedump 5 0')) # stats cachedump 5 O # SHILf11temsik =l [1I1H
AR ORRAH

t1. t2. n1. N2ROREBEIRLTN, D ENERhttp:/t1.magedu.org:8080/ Fhttp://t2.magedu.org:8080/
imgo

FEAEIERERS, Bidhttp:/proxy.magedu.com3RiFAIEEWR

Oon tomcats

10.0.0.102:8080

SessionID = 2A19B1EB6D9649CI9FED3E7277FDFD470-n2.Tomcatl
wed Jun 26 16:32:11 cCST 2019

Oon tomcats

10.0.0.101:8080

SessionID = 2A19B1EB6D9649CI9FED3E7277FDFD470-nl.Tomcat2
wed Jun 26 16:32:36 CST 2019

AL BRI AR R AR Tomcat £, {BEEBIKE T REFEAISessionID,

FIb2, n2EBERR, KEEENR.

JBf5l: ipialtomcat, BEmemcached®SessionIDER

& Ibjsptest X +
< C ©® #&%£ | proxy.magedu.org/indexjsp

On tomcat-server

10.0.0.101:8080

Session|D = 8D0B801640CAOB1EBOAD4A4C221EA8TA-n2.Tomcat1
Thu Feb 13 20:32:39 CST 2020

[root@centos8 ~]#python3 showmemcached.py

[('"10.0.0.48:11211 (1)', {'8D0B801640CAOB1EB9AD4A4C221EA81A-n2.Tomcatl': '[97 b;
1581598952 s]'})]

#L F4E L RSessionIDK [ T'memcachedfin2i i, {H2 R4 Htomcatlik bl ffjSessionID

7.3.3 SEEEZEHI 1 : tomcatFlmemcached&EE—S £


http://t1.magedu.org:8080/
http://t2.magedu.org:8080/
http://proxy.magedu.com/
af://n1733

t1.magedu.org
10.0.0.101
ﬁ-
[ D
tomcat memcached
[—|
proxy.magedu.org t2.magedu.org
10.0.0.100 S I 10.0.0.102
[m=s] [ ]
tomcat memcached
INFER:
o BIEIELE, FHRNTPEChronyfRSBIEREIETT.
o XN
o EEFSElinux
o =HBFEM
P EiNZ BRS3 LG
10.0.0.100 proxy RER CentOS8. Nginx, HTTPD
10.0.0.101 t1 tomcat1 CentOS8. JDK8., Tomcat8, memcached
10.0.0.102 t2 tomcat2 Cent0S8., JDK8., Tomcat8, memcached

7.3.3.1 Big&nginxF T proxy

[root@proxy ~]#cat /etc/nginx/nginx.conf
http {
upstream tomcat-server {
#ip_hash;
server tl.magedu.org:8080;
server t2.magedu.org:8080;

Tocation / {
}
location ~* \.(jsp|do)$ {
proxy_pass http://tomcat-server;

#proxy_set_header Host $http_host; #¥KkFENKLE J5umiRk5s A

[root@proxy ~]#cat /etc/hosts
10.0.0.100 proxy.magedu.org proxy
10.0.0.101 tl.magedu.org tl
10.0.0.102 t2.magedu.org t2
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7.3.3.2 figEBmemcached

7.3.3.2.1 7£ tomcat1 Efig& memcached

[root@tl ~]J#dnf -y install memcached
[root@tl ~]#vim /etc/sysconfig/memcached
[root@tl ~]#cat /etc/sysconfig/memcached
PORT="11211"

USER="memcached"

MAXCONN="1024"

CACHESIZE="64"

#ORE AT

#OPTIONS="-1 127.0.0.1,::1"

[root@tl ~]#systemctl enable --now memcached.service

7.3.3.2.2 f£ tomcat2 EfitE memcached

BcEMt11ERE

[root@t2 ~]#dnf -y install memcached
[root@t2 ~]#vim /etc/sysconfig/memcached
[root@t2 ~]#cat /etc/sysconfig/memcached
PORT="11211"

USER="memcached"

MAXCONN="1024"

CACHESIZE="64"

#EERE R AT

#OPTIONS="-1 127.0.0.1,::1"

[root@t2 ~]#systemct] enable --now memcached.service

7.3.3.3 fig& tomcat

7.3.3.3.1 fig& tomcat1

[root@tl tomcat]#vim conf/server.xml
<Engine name="cCatalina" defaultHost="tl.magedu.org" jvmRoute="Tomcatl">

<Host name="tl.magedu.org" appBase="/data/webapps" autoDeploy="true'
</Host>
</Engine>
</Service>
</Server>

[root@tl tomcat]#vim conf/context.xml
<Context>
<Manager pathname="" />
-—>
#H#FIEEE — 1700, Bl </Context>4T (I , I 1 AN 2
<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="n1:10.0.0.101:11211,n2:10.0.0.102:11211"

failoverNodes="nl"


af://n1768
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requestuUriIgnorePattern=".%*\.(ico|png|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFact
Or‘)/ll

/>
</Context> #&Ja—1T

#HA AL Tib/ H3 R, L1040
asm-5.2.jar

kryo-3.0.3.jar
kryo-serializers-0.45.jar
memcached-session-manager-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
minlog-1.3.1.jar
msm-kryo-serializer-2.3.2.jar
objenesis-2.6.jar
reflectasm-1.11.9.jar
spymemcached-2.12.3.jar

[root@tl tomcat]#1s Tib/ -t |tail
kryo-3.0.3.jar

asm-5.2.jar

objenesis-2.6.jar
reflectasm-1.11.9.jar
minlog-1.3.1.jar
kryo-serializers-0.45.jar
msm-kryo-serializer-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
spymemcached-2.12.3.jar
memcached-session-manager-2.3.2.jar

[root@tl tomcat]#systemct]l restart tomcat

[root@tl tomcat]#cat /data/webapps/ROOT/index.jsp
<%@ page import="java.util.*" %>
<!DOCTYPE html>
<html Tlang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<hl> tomcat website </hl>
<div>0n <%=request.getServerName() %></div>
<div><%=request.getLocalAddr() + ":" + request.getLocalPort() %></div>
<div>SessionID = <span style="color:blue"><¥%=session.getId() %></span></div>
<%=new Date()%>
</body>
</html>

7.3.3.3.2 fig& tomcat2

#1227 Lt g &
[root@t2 tomcat]#vim conf/server.xml
<Engine name="cCatalina" defaultHost="t2.magedu.org" jvmRoute="Tomcat2">

<Host name="t2.magedu.org" appBase="/data/webapps" autobDeploy="true" >
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</Host>
</Engine>
</Service>
</Server>

[root@t2 tomcat]#vim conf/context.xml
<Context>
<Manager pathname="" />
-->
HEHH AR T ] N B AR
<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="n1:10.0.0.101:11211,n2:10.0.0.102:11211"

failoverNodes="n2" #E0bAT , FItIAF, Hoe#—FF
requesturiIgnorePattern=".*\.(ico|png|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFact

ory

/>
HHHBHBRHHHHHRRRHRHHHIN_LTH N B REHBHHHRBRRHH AR
</Context>

#FRARCEAERTib/ BR T

asm-5.2.jar

kryo-3.0.3.jar
kryo-serializers-0.45.jar
memcached-session-manager-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
minlog-1.3.1.jar
msm-kryo-serializer-2.3.2.jar
objenesis-2.6.jar
reflectasm-1.11.9.jar
spymemcached-2.12.3.jar

[root@t2 tomcatl]#1s Tib/ -t |[tail
kryo-3.0.3.jar

asm-5.2.jar

objenesis-2.6.jar
reflectasm-1.11.9.jar
minlog-1.3.1.jar
kryo-serializers-0.45.jar
msm-kryo-serializer-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
spymemcached-2.12.3.jar
memcached-session-manager-2.3.2.jar

[root@t2 tomcat]#systemctl restart tomcat

[root@t2 tomcat]#cat /data/webapps/ROOT/index.jsp
<%@ page import="java.util.*" %>
<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>



<h1l> tomcat website </hl>

<div>0n <%=request.getServerName() %></div>

<div><%=request.getLocalAddr() + ":" + request.getLocalPort() %></div>
<div>SessionID = <span style="color:blue"><¥%=session.getId() %></span></div>
<%=new Date()%>

</body>

</html>

7.3.3.3.3 BEEtomcatH&E

[root@tl tomcat]#tail -n 20 logs/catalina.out

2020-07-13 09:00:28.580 INFO net.spy.memcached.MemcachedConnection: Setting
retryQueueSize to -1

2020-07-13 09:00:28.581 INFO net.spy.memcached.MemcachedConnection: Added {QA
sa=/10.0.0.101:11211, #Rops=0, #wops=0, #ig=0, topRop=null, topwop=null,
towrite=0, interested=0} to connect queue

2020-07-13 09:00:28.581 INFO net.spy.memcached.MemcachedConnection: Added {QA
sa=/10.0.0.102:11211, #Rops=0, #wops=0, #ig=0, topRop=null, topwop=null,
towrite=0, interested=0} to connect queue

13-3Ju1-2020 09:00:28.582 INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.RequestTrackingHostvalve.<init> Setting ignorePattern to
-*\.(ico|pnglgifljpglcss|js)$

13-Ju1-2020 09:00:28.582 INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.MemcachedSessionService.setLockingMode Setting lockingMode
to null

13-3JuT1-2020 09:00:28.582 INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.MemcachedSessionService.createTranscoderFactory Creating
transcoder factory de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFactory
13-3Ju1-2020 09:00:28.583 INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.serializer.kryo.KryoTranscoder.<init> Starting with
initialBuffersize 102400, maxBufferSize 2048000 and defaultSerializerFactory
de.javakaffee.web.msm.serializer.kryo.DefaultFieldSerializerFactory
13-3JuT1-2020 09:00:28.583 INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.MemcachedSessionService.startInternal --------

- finished initialization:

- sticky: true

- operation timeout: 1000

- node 1ids: [n2]

- failover node 1ids: [nl]

- storage key prefix: null

- Tocking mode: null (expiration: 5s)

13-3JuT1-2020 09:00:28.587 INFO [tl.magedu.org-startStop-1]
org.apache.catalina.startup.HostConfig.deployDirectory Deployment of web
application directory [/data/webapps/ROOT] has finished in [160] ms
13-3JuT1-2020 09:00:28.596 INFO [main] org.apache.coyote.AbstractProtocol.start
Starting ProtocolHandler ["http-nio-8080"]

13-3JuT1-2020 09:00:28.619 INFO [main] org.apache.coyote.AbstractProtocol.start
Starting ProtocolHandler ["ajp-nio-0.0.0.0-8009"]

13-3JuT1-2020 09:00:28.621 INFO [main] org.apache.catalina.startup.Catalina.start
Server startup in 2097 ms

[root@tl tomcat]#
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7.3.3.4 pythonilli{ i1 4=

£t &R E python3EK4E, i5iElmemcached

[root@tl ~]#dnf -y install python3 python3-memcached
#80# N 7 2 T DL e

[root@tl ~]#dnf -y install python3

[root@tl ~]#pip3 install python-memcached

#1E % pythonill a4

[root@tl ~]#cat showmemcached.py

#!/usr/bin/python3

import memcache

mc = memcache.Client(['10.0.0.101:11211"','10.0.0.102:11211"], debug=True)
print('-" * 30)

#BEEM key

#for x in mc.get_stats('items'): # stats items iR[f] items:5:number 1

# print(x)

#print('-" * 30)

for x in mc.get_stats('cachedump 5 0'): # stats cachedump 5 0 # SAI_LTHI1temsik [l

MEA s OFRIRATHB
print(x)

[root@tl ~]J#chmod +x showmemcached.py
#iz1TpythonfHIA
[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 (D', {H
('10.0.0.102:11211 (L', {H

7.3.3.5 RULEERLIE
B RRIETRE TAER TESR

[ tomcat test x |+
& O  © FZ%£ | proxy.magedu.org/indexjsp 2 4+ B ¥ &

tomcat website 1

On tomcat-server

10.0.0.101:8080

SessionlD = 3B4E6FB0934692150DD9944845830FCC-n2.Tomcat1
Thu Oct 29 18:49:46 CST 2020

FERITHABELER
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[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 ("', {H
('10.0.0.102:11211 (1)', {'3B4E6FB0934692150DD9944845830FCC-n2.Tomcatl': '[97 b;
1603970381 s1'})

#H1410.0.0.102 FA{E R, ¥iMSessionIDsE HiTomcatl14: ik, &4 #In2, Blt2 Eififmemcached

BXRIFREE S THAT L EER TEHER

D tomcat test x4+
& O © FZ%£ | proxy.magedu.org/indexjsp 2 0% B ¥= @

tomcat website 2

On tomcat-server

10.0.0.102:8080

SessionID = 3B4E6FB0934692150DD9944845830FCC-n1.Tomcat2
Thu Oct 29 18:50:50 CST 2020

BRPATIIA

[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 ()", {'3B4E6FB0934692150DD9944845830FCC-nl.Tomcat2': '[97 b;
1603970442 s1'D)
('10.0.0.102:11211 ("', {P

B=IRRIFTE

[ tomcat test x |+ - o e

& O @O F%% | proxy.magedu.org/indexsp % 0% H ¥= é

tomcat website 1

On tomcat-server

10.0.0.101:8080

Session|D = 3B4E6FB0934692150DD9944845830FCC-n1.Tomcat2
Thu Oct 29 18:52:03 CST 2020

ZIRPATHIA

[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 (1)', {'3B4E6FB0934692150DD9944845830FCC-nl.Tomcat2': '[97 b;

1603970442 s1'}D)
('10.0.0.102:11211 (1) ', {'3B4E6FB0934692150DD9944845830FCC-n2.Tomcatl': '[97 b;

1603970381 s1'})

SBIURRIFTIE



D tomcat test X + - o X

& O O F%£ | proxy.magedu.org/indexjsp 2 % B 3= &

tomcat website 2

On tomcat-server

10.0.0.102:8080

SessionID = 3B4E6FB0934692150DD9944845830FCC-n2.Tomcat1
Thu Oct 29 18:52:30 CST 2020

BIDRHATIIZA

[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 (1)', {'3B4E6FB0934692150DD9944845830FCC-nl.Tomcat2': '[97 b;
1603970442 s1'D)

('10.0.0.102:11211 ()", {'3B4E6FB0934692150DD9944845830FCC-n2.Tomcatl': '[97 b;
1603970381 s]'})

ZIEERRIFTRE A TRIASS, sessionEEA RN
7.3.3.6 fEin1E

7.3.3.6.1 &#ltomcatiff=

[root@t2 ~]#systemctl stop tomcat

R LR TE, B 5 FESession DEFRAZE

[ tomcat test x P - X

& O @ O F %= | proxy.mageduorg/indexjsp 5% & @& & & B B & O § € T ¥= @

tomcat website

On tomcat-server

10.0.0.101:8080

Session|D = 4E92417BEFB38ED09E50433EF6F96DDF-n2.Tomcat1
Sun Jul 12 22:02:19 CST 2020

[} 62 7% #&Ha BRE WS M KEF NEEF  %£  Lghthouse o o X
® O v Q 0O &#&8a% 0O ZR%F B ve ¥
Thiess O BREUE URL £88 | XHR JS CSS Img #R4K Fik 8% ws &% EHf [0 BEIE Cookie [0 BREIHER
| o=® 0w 0w ozw somw Py = sozw sozw 100 2w 110
p— ]
EIR x  fRk TS WAL RIS B Cookie
IL index.jsp
&3 Cookie 0 SFEmEEEK Cookie
L & ] |5 [wmm/miesi [k [he (22 Samesite | f£5:4%
JSESSIONID 4E92417BEFB3BEDOIES0433EF6FISDDF-n2.Tomcat1 proxy.mageduc... |/ | £i% 53| v | Medium

1REK BI# 5058 340 B &iF

EITHAER TESER



af://n1804
af://n1805

[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 ()", {'items:5:number': '1', 'items:5:number_hot':
'items:5:number_warm': '0', 'items:5:number_cold': 'l', 'items:5:age_hot': '0',

'items:5:age_warm': 'O', 'items:5:age': '1531', 'items:5:evicted':

'items:5:evicted_nonzero': '0', 'items:5:evicted_time': '0',

IO’,

lov ,

"items:5:outofmemory': '0', 'items:5:tailrepairs': '0', 'items:5:reclaimed’:

'0', 'items:5:expired_unfetched': '0', 'items:5:evicted_unfetched':

'items:5:evicted_active': '0', 'items:5:crawler_reclaimed': '0',

"items:5:crawler_items_checked': '9', 'items:5:Trutail_reflocked':

'items:5:moves_to_cold': '2', 'items:5:moves_to_warm': '0O',

'items:5:moves_within_lru': '0', 'items:5:direct_reclaims': '0',
'items:5:hits_to_hot': '0', 'items:5:hits_to_warm': '0O', 'items:5:hits_to_cold':

'1', 'items:5:hits_to_temp': '0'})
('10.0.0.102:11211 (L', {H

lol ,

'0',

('10.0.0.101:11211 (1)', {'4E92417BEFB38EDO9E50433EF6F96DDF-nl.Tomcat2': '[97 b;

1594562924 s1'})
('10.0.0.102:11211 (', {H

7.3.3.6.2 {&#imemcached#fE

[root@t2 ~]#systemctl start tomcat
[root@t2 ~]#systemctl stop memcached.service

RIFTLRRE I AEE TEER

) tomcat test x |+ - X
<& O @ O F %2 | proxy.mageduorg/indexjsp 5% % @ & & ® m & O 5 € T ~ é@
.
tomcat website
On tomcat-server
10.0.0.102:8080
SessionID = 63B8FOCE41AF8943351AB9B71DE174C3-n1.Tomcat1
Sun Jul 12 22:11:06 CST 2020
3 7E BHe BRB WK e WE  UEEF %4£ Lighthouse & - X
® O v Q OiEmas O2EEsF BN v & o
Tieas O BEE#UE URL £88 | XHR JS CSS Img #Rfk ik 3% ws 5% Hft [0 BEIE Cookie [0 BREIEEK
| 10 = 20 =W 30 =W 40 =i 50 =W 60 =¥ 70 ZW 80 = 90 =¥ 100 = 110 |
e—
EIR x Bk B WM KEERF 7T Cookie
[Tindexjsp
&R Cookie 0 S7EREEEIIEK Cookie
&R |& ] e [ommieE [ xn [He [m2 Samesite | {54
JSESSIONID | 6388FOCEA41AF8943351AB9B7 1DE174C3-n 1 Tomcat 1 TREF || o | 54 | | Medium
WEE Cookie
EHR I3 ] [8 [iwm/micetia  [xav [He. =2 Samesite | f£5e4%
JSESSIONID | 6388F0CE41AF8943351AB9B7 1DE174C3-n1.Tomcat2 proxy.mageduc... |/ | £i% | 72| v | | Medium

1RiEK BI&H 5918 340 B &R

BRI THIA


af://n1811

[root@tl ~]#./showmemcached.py

MemCached: MemcCache: inet:10.0.0.102:11211: connect: [Errno 111] Connection
refused. Marking dead.

('10.0.0.101:11211 (D', {'items:5:number': '2', 'items:5:number_hot': '0',

"items:5:number_warm': '0', 'items:5:number_cold': '2', 'items:5:age_hot': '0O',
'items:5:age_warm': '0O', 'items:5:age': '60', 'items:5:evicted': '0',
'items:5:evicted_nonzero': '0', 'items:5:evicted_time': '0',
'"items:5:outofmemory': '0O', 'items:5:tailrepairs': '0', 'items:5:reclaimed’:
'1', 'items:5:expired_unfetched': '1', 'items:5:evicted_unfetched': '0',
'items:5:evicted_active': '0', 'items:5:crawler_reclaimed': '0',
'items:5:crawler_items_checked': '11', 'items:5:Trutail_reflocked': '0',
'items:5:moves_to_cold': '13', 'items:5:moves_to_warm': '0',
'items:5:moves_within_lru': '0', 'items:5:direct_reclaims': '0',

'items:5:hits_to_hot': '0', 'items:5:hits_to_warm': '0O', 'items:5:hits_to_cold"':
'5', 'items:5:hits_to_temp': '0'})

('10.0.0.101:11211 (1D)"', {'63B8FOCE41AF8943351AB9B71DE174C3-nl.Tomcatl': '[97 b;
1594564819 s]', '63B8FOCE41AF8943351AB9B71DE174C3-nl.Tomcat2': '[97 b;
1594564785 s]'})

#EFRE10.0.0. 1015 R, - BAEKM P sessionID, 34 4memcached2 45 /5 , tomcatl A fgl
Sessionfs A5 N\ Ememcached i v 414

Ememcached



[root@t2 ~]#systemctl start memcached.service
[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 ()", {'items:5:number': '2', 'items:5:number_hot': '0',

'items:5:number_warm': '0', 'items:5:number_cold': '2', 'items:5:age_hot': '0',
'items:5:age_warm': '0O', 'items:5:age': '23', 'items:5:evicted': '0',
'items:5:evicted_nonzero': '0', 'items:5:evicted_time': '0',
'items:5:outofmemory': '0O', 'items:5:tailrepairs': '0', 'items:5:reclaimed’:
'1', 'items:5:expired_unfetched': '1', 'items:5:evicted_unfetched': '0',
'items:5:evicted_active': '0', 'items:5:crawler_reclaimed': '0',
'items:5:crawler_items_checked': '13', 'items:5:Trutail_reflocked': '0",
'items:5:moves_to_cold': '20', 'items:5:moves_to_warm': 'O',
'items:5:moves_within_lru': '0', 'items:5:direct_reclaims': '0',
'items:5:hits_to_hot': '0', 'items:5:hits_to_warm': '0', 'items:5:hits_to_cold"':

'5', '"items:5:hits_to_temp': '0'})
('10.0.0.102:11211 ()", {'items:5:number': '1', 'items:5:number_hot': '0',

"items:5:number_warm': '0', 'items:5:number_cold': '1l', 'items:5:age_hot': '0O',
'items:5:age_warm': 'O', 'items:5:age': '20', 'items:5:evicted': '0',
'items:5:evicted_nonzero': '0', 'items:5:evicted_time': '0O',
"items:5:outofmemory': '0', 'items:5:tailrepairs': '0', 'items:5:reclaimed’:
'0', 'items:5:expired_unfetched': '0', 'items:5:evicted_unfetched': '0',
'items:5:evicted_active': '0', 'items:5:crawler_reclaimed': '0',
'items:5:crawler_items_checked': '0', 'items:5:1rutail_reflocked': '0',
'items:5:moves_to_cold': '2', 'items:5:moves_to_warm': '0',
'items:5:moves_within_lru': '0', 'items:5:direct_reclaims': '0',

'items:5:hits_to_hot': '0', 'items:5:hits_to_warm': '0', 'items:5:hits_to_cold':
'0', 'items:5:hits_to_temp': '0'})

('10.0.0.101:11211 (1)', {'63B8FOCE41AF8943351AB9B71DE174C3-nl.Tomcat2': '[97 b;
1594564785 s]', '63B8FOCE41AF8943351AB9B71DE174C3-nl.Tomcatl': '[97 b;
1594564819 s]'})

('10.0.0.102:11211 (1)', {'63B8FOCE41AF8943351AB9B71DE174C3-n2.Tomcatl': '[97 b;
1594564796 s]'})

7.3.4 SEEEZRHI 2 : tomcatflmemcached SR FAREMN

D ]
t1.magedu.org m1i.magedu.org
10.0.0.101 10.0.0.103

—
proxy.magedu.org
10.0.0.100
....
] —
t2.magedu.org m2.magedu.org

10.0.0.102 10.0.0.104


af://n1820

INEHER:

o HJEIEE, FRENTPEChronyfRSBIEEIEIT.
o KA
o IEEASE|inux

o ABFEM

IP A ES3 R

10.0.0.100 proxy RS CentOS8. Nginx, HTTPD
10.0.0.101 t1 tomcat1 CentOS8. JDK8, Tomcat8
10.0.0.102 t2 tomcat2 CentOS8, JDK8, Tomcat8
10.0.0.103 m1 memcached1 CentOS8, memcached
10.0.0.104 m2 memcached2 CentOS8, memcached

7.3.4.1 EFproxyEHMEE, FIAnginx{EhREHIE

[root@proxy ~]#cat /etc/nginx/nginx.conf
http {
upstream tomcat-server {
server tl.magedu.org:8080;
server t2.magedu.org:8080;

server {
location / {
}
Tocation ~* \.(jspl|do)$ {
proxy_pass http://tomcat-server;
#proxy_set_header Host $http_host; ## Kk THLE 5k 5548

[root@proxy ~]#cat /etc/hosts
10.0.0.100 proxy.magedu.org proxy
10.0.0.101 tl.magedu.org tl
10.0.0.102 t2.magedu.org t2

#HER— G ML (k)

[root@centos? ~]#cat /etc/hosts

127.0.0.1 Tlocalhost localhost.Tocaldomain localhost4 Tocalhost4.Tlocaldomain4
centos7.wangxiaochun.com

1l Tocalhost Tlocalhost.localdomain Tocalhost6 localhost6.localdomain6
10.0.0.100 proxy.magedu.org

[root@centos? ~]#hostname -I

10.0.0.7


af://n1863

7.3.4.2 Em1fim2 kS BlEtEmemcached

#AEMLANIM2 E AR R C B

[root@ml ~]#dnf -y install memcached
[root@ml ~]#vim /etc/sysconfig/memcached
[root@ml ~]#cat /etc/sysconfig/memcached
PORT="11211"

USER="memcached"

MAXCONN="1024"

CACHESIZE="64"

#OPTIONS="-1 127.0.0.1,::1"

OPTIONS=""

[root@ml ~]#systemctl start memcached.service

#m2 [T B AIm LA [

7.3.4.3 7Et1§0t2 L S tomcat
t1 RS

[root@tl tomcat]#vim conf/server.xml
<Engine name="cCatalina" defaultHost="tl.magedu.org" jvmRoute="Tomcatl">
<Host name="tl.magedu.org" appBase="/data/webapps" autobDeploy="true" >
</Host>
</Engine>
</Service>
</Server>

[root@tl tomcat]#vim conf/context.xm]l

<Manager pathname="" />
-=>
#IE BT —ATHTINR A2
<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="n1:10.0.0.103:11211,n2:10.0.0.104:11211"
failoverNodes="nl"
requesturiIgnorePattern=".*\.(ico|png|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFact

ory
/>
</Context> #IMATRRE 17T

#RAHREAERTib/ HE T

asm-5.2.jar

kryo-3.0.3.jar
kryo-serializers-0.45.jar
memcached-session-manager-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
minlog-1.3.1.jar
msm-kryo-serializer-2.3.2.jar
objenesis-2.6.jar

reflectasm-1.11.9.jar


af://n1865
af://n1867

spymemcached-2.12.3.jar

[root@tl tomcatl]#1s Tib/ -t |[tail
kryo-3.0.3.jar

asm-5.2.jar

objenesis-2.6.jar
reflectasm-1.11.9.jar
minlog-1.3.1.jar
kryo-serializers-0.45.jar
msm-kryo-serializer-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
spymemcached-2.12.3.jar
memcached-session-manager-2.3.2.jar

[root@tl tomcat]#cat /data/webapps/ROOT/index.jsp
<%@ page import="java.util.*" %>
<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<div>0n <%=request.getServerName() %></div>
<div><%=request.getLocalAddr() + ":" + request.getLocalPort() %></div>
<div>SessionID = <span style="color:blue"><¥%=session.getId() %></span></div>
<%=new Date()%>
</body>
</html>

[root@tl ~]#systemct] restart tomcat

2% FEt 1 UrEE

[root@t2 tomcat]#vim conf/server.xml
<Engine name="cCatalina" defaultHost="t2.magedu.org" jvmRoute="Tomcat2">

<Host name="t2.magedu.org" appBase="/data/webapps" autobDeploy="true" >
</Host>
</Engine>
</Service>
</Server>

[root@t2 tomcat]#vim conf/context.xml

<Manager pathname="" />
-->
#AEIR T AT AN R 1 25
<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="n1:10.0.0.103:11211,n2:10.0.0.104:11211"
failoverNodes="n2" #R&0ulbtr, FIeLAR[RE , Hoe#—FE
requesturiIgnorePattern=".*\.(ico|png|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFact

ory



/>
</Context> #IMAT &G 17

#IAR LR Tib/ H T

asm-5.2.jar

kryo-3.0.3.jar
kryo-serializers-0.45.jar
memcached-session-manager-2.3.2.jar
memcached-session-manager-tc8-2.3.2.jar
minlog-1.3.1.jar
msm-kryo-serializer-2.3.2.jar
objenesis-2.6.jar
reflectasm-1.11.9.jar
spymemcached-2.12.3.jar

[root@t2 tomcat]#cat /data/webapps/ROOT/index.jsp
<%@ page import="java.util.*" %>
<!DOCTYPE html>
<html Tang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<div>0n <%=request.getServerName() %></div>
<div><%=request.getLocalAddr() + ":" + request.getLocalPort() %></div>
<div>SessionID = <span style="color:blue"><%=session.getId() %></span></div>
<%=new Date()%>
</body>
</html1>

[root@t2 ~]#systemctl restart tomcat

BERE

[root@tl ~]#tail /usr/local/tomcat/logs/catalina.out

...... INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.MemcachedSessionService.startinternal --------
- finished initialization:

- sticky: true

- operation timeout: 1000

- node 1ids: [n2]

- failover node ids: [nl]

- storage key prefix: null

- Tocking mode: null (expiration: 5s)

7.3.4.4 MifASpythonfilA

TEproxy EZREEERE python3EKE, iiElmemcached

[root@proxy ~]#dnf -y install python3 python3-memcached

#ifE % py thon il i 4
[root@proxy ~]#cat showmemcached.py


af://n1875

#!/usr/bin/python3
import memcache
mc = memcache.Client(['10.0.0.103:11211"','10.0.0.104:11211"'], debug=True)
print('-" * 30)
for x in mc.get_stats('cachedump 5 0'): # stats cachedump 5 0 # S5AI_LTHAY1temsik [
FMEA < 0FRRNAHS

print(x)

[root@roxy ~]#chmod +x showmemcached.py

#izfTpythonfiiA
[root@proxy ~]#./showmemcached.py

('10.0.0.103:11211 (', {H
('10.0.0.104:11211 ("', {P

7.3.4.5 JEEEEH i
E—RRERNSET IS TER

D tomcat test X -|-

< O @ O F&% | proxy.magedu.org/indexjsp

tomcat website

On tomcat-server

10.0.0.101:8080

Session|D = 8F9B4782FFFE6F1840728C344A179EE8-n2.Tomcat1
Wed Jul 15 18:56:42 CST 2020

ZTHIA, AT LABERIREm2 EBSessionIDER

[root@proxy ~]#./showmemcached.py

('10.0.0.103:11211 (L', {H
('10.0.0.104:11211 (1)', {'8F9B4782FFFE6F1840728C344A179EE8-n2.Tomcatl': '[97 b;
1594812395 s]'})

B R RIETRE, AT LLERIEN L8, Session| DAZE {BSessionI DSEBERI—/Nomcat


af://n1878

D tomcat test X -|—

< O O A2 | proxy.magedu.org/indexjsp

tomcat website

On tomcat-server
10.0.0.102:8080

Session|D = 8F9B4782FFFE6F1840728C344A179EE8-nT1.Tomcat2
Wed Jul 15 19:01:01 CST 2020

Z )RR, AT LAB BIENEC18), Session| DAEE, A TILA T HE
LtomcatFt1, ZBSessionIDAIN1. Tomcat2

LtomcatFt2, ATSessionIDFAIn2. Tomcat1

D tomcat test X -|-

< O @ O F%%£ | proxy.magedu.org/indexsp

tomcat website

On tomcat-server

10.0.0.102:8080

SessionlD = 8F9B4782FFFE6F1840728C344A179EE8-n2.Tomcat1
Wed Jul 15 19:15:18 CST 2020

D tomcat test X -I-
<& O W O F %% | proxy.magedu.org/index.jsp

tomcat website

On tomcat-server

10.0.0.101:8080

Session|D = 8F9B4782FFFE6F1840728C344A179EE8-n1.Tomcat2
Wed Jul 15 19:18:18 CST 2020

EATHIA, AT LABEIM1#0m2_EEBE T SessionIDIEE



[root@proxy ~]#./showmemcached.py

('10.0.0.103:11211 (1)', {'8FI9B4782FFFE6F1840728C344A179EE8-nl.Tomcat2': '[97 b;

1594812654 s1'})
('10.0.0.104:11211 (1", {'8F9B4782FFFE6F1840728C344A179EE8-n2.Tomcatl': '[97 b;

1594812396 s]'})
[root@proxy ~]#

7.3.4.6 1R IE

[root@t2 ~]#systemct] stop tomcat
Z IR RIFTTAE, SessionI DAEE

[root@m2 ~]#systemct] stop memcached.service
ZIRRIFTAE, SessionIDAZR

D tomcat test % +

< O @ O F%% | proxy.magedu.org/index.sp

tomcat website

On tomcat-server
10.0.0.101:8080
SessionID = F82C3A7C84B2EOD6BO5EGE6GF496F9FBC-n1.Tomcat2

Wed Jul 15 19:56:21 CST 2020

D tomcat test X -|—
< O @ O FZ=£ | proxy.magedu.org/index.jsp

tomcat website

On tomcat-server
10.0.0.102:8080
SessionID = F82C3A7C84B2EOD6BO5SEGE6F496F9FBC-n1.Tomcat1

Wed Jul 15 19:56:42 CST 2020

ETHIA


af://n1893

[root@proxy ~]#./showmemcached.py

MemCached: MemcCache: inet:10.0.0.104:11211: connect: [Errno 111] Connection
refused. Marking dead.

('10.0.0.103:11211 (1)', {'F82C3A7C84B2EOD6BOSEGE6F496FIFBC-nl.Tomcat2': '[97 b;
1594815951 s]', 'F82C3A7C84B2EOD6BO5SE6E6F496F9FBC-nl.Tomcatl': '[97 b;
1594815949 s]1'})

7.4 non-sticky 1534
7.4.1 non-sticky &3\ T{E&RIE

non-sticky &z BPRTIRtomcatfl/gimmemcachedFEXEX(FToR ) X H
Mmsm 1.4.0Z JFhRAFHAZRFnon-stickyt&z(.

Tomcat sessionAdEESession, XFE—Session|DiEHLIEF /FimEImemcached T En1 (@& n2)AE
session, MB—1"memcached B mn2(8kEEn1) AT session, FEERFHISessioneEkKIXLETE. &
memcached, F&EgAIBSession,

JEiRE P memcached IRZEEXT—PsessionFiRE—NEE, — M E R (EXIFrEsessionSERIREN
memcachedBIEFErtEER

WRN1 T, n2EEE, n1BR EE, n2(kIREFESessionFET =,

7.4.2 memcachedftE&

& $CATALINA_HOME/conf/context.xml H

<Context>

<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="n1:10.0.0.101:11211,n2:10.0.0.102:11211"
sticky="false"
sessionBackupAsync="false"
lockingMode="uriPattern:/pathl|/path2"
requesturiIgnorePattern=".*\.(ico|png|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFac
tory"
/>

</Context>

7.4.3 redis &


af://n1903
af://n1904
af://n1910
af://n1913

Load Balancer

— redis

Tomcat Cluster :: Redis Session Manager @ Ranjith Manickam
XFFEsessionfFIfERedisH (B HRIIRedisHISTIF A RIFIEREEIZ 1 Redis T /1, AT LAEIT RedisHISEEE
ARSSSCENRS L redisHIBARRELIN
SENY

https://github.com/ran-jit/tomcat-cluster-redis-session-manager/wiki

https://github.com/magro/memcached-session-manager/wiki/SetupAndConfiguration#example-f
or-non-sticky-sessions--kryo--redis

Example for non-sticky sessions + kryo + Redis

The following example shows a configuration which uses a Redis server at the URL "redis.example.com" for session storage for
non-sticky sessions. Here the configuration (for both/all tomcats) would look like this:

<Context>

<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="redis://redis.example.com”
sticky="false"
sessionBackupAsync="false"
lockingMode="uriPattern:/pathl|/path2"
".*\.(ico|png|gif|jpglcss|]s)s"
transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFactory"
/>
</Context>

requestUriIgnorePattern=

The configuration supports userinfo as part of the URI for password protected Redis nodes. The format is

"redis://:password @redis.example.com:portnumber". If portnumber is not specified, the default port 6379 is used. The built-in
support for Redis does currently not allow connections to multiple Redis nodes, nor does it support the failoverNodes
property. However, with Redis, automatic failover could be implemented directly in Redis by building a Redis cluster. For
example, Amazon ElastiCache for Redis implements a failover mode which constantly replicates all data from the primary node
to one or more slaves, then, if the master goes down, promotes another node to be the master and in the process changes the
DNS entry of the primary node to point to the new master. MSM supports this mode by automatically reconnecting to the
Redis server when the connection goes down, potentially picking up the new DNS settings and therefore connecting to the
new master. In the future, support for Redis Sentinel or Redis Cluster may be added.

T# jedis.jar, FZE) $CATALINA_HOME/Tib/ , XFRIARZZERZ/usr/local/tomcat/lib,


https://github.com/ran-jit/tomcat-cluster-redis-session-manager/wiki
https://github.com/magro/memcached-session-manager/wiki/SetupAndConfiguration#example-for-non-sticky-sessions--kryo--redis

# yum install redis
# vim /etc/redis.conf
bind 0.0.0.0

# systemct] start redis

HZ) $CATALINA_HOME/conf/context.xm] 9

<Context>

<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="redis://:password@redis.example.com:portnumber"
sticky="false"
sessionBackupAsync="false"
lockingMode="uriPattern:/pathl|/path2"
requesturiIgnorePattern=".%*\.(ico|png|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFac
tory"
/>

</Context>

NSSegise), fEAredistBX TREAILIRZERredisFRIER

@ Redis Desktop Manager v.0.8.8.384 — O X

v & 10.0.0.103
v (1, db0 (8/0)
| 3FB6833590F825383A44864F895B404C. Tomeat1

10.0.0. 103: :db0. . . E187324. Tomeat2 J§

STRING: |C98586618AA9BFBSB83905679E187324. Tomcat2 TTL: 3589 Rename
4 494C3F402A6332D112F965A602BAEBIF. Tomecat2
|4 C98586618AA9BFB8BABI0567IE187324. Tomcat2 Value: [Binary]
validity (3)
\x00\x02\x0@\\x@0\x00\x81p?\x1C\x11\x97\x00\x00\x01p?\x1C\x11\x97\x00\x00\xQ7\x0811
dbl (0) @1p2\x1C\x11\x98\x00(C98586618AAIBFBBBBBIB5679E187324 . Tomcat2\x00\x00\x00\xQ@\x00\»

7.4.4 SEEEZEH: memcached SEinon-stickytEzt

t1.magedu.org
10.0.0.101

- [——] D

tomcat memcached
=3
prox:fdrr;ag?cnl; -org t2.magedu.org

D [
tomcat memcached

INEAHES



af://n1927

o BJERELE, BBERNTPE ChronyfRFBIEFEIETT.
o [BEKIEHNY
o ZEEFASElinux

o =H5FEM

IP ENE &S5

10.0.0.100 proxy BER Nginx, HTTPD

10.0.0.101 t1 tomcat1 JDK8. Tomcat8 memcached
10.0.0.102 t2 tomcat2 JDK8. Tomcat8 memcached

7.4.41 {EitomcatiicB

H#LEHT T S50 FEmd F15 08, memcachedit B A28, K E & i tomcatil &
[root@tl tomcat]#vim conf/context.xml
<Context>

<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="n1:10.0.0.101:11211,n2:10.0.0.102:11211"
sticky="false" # P =47 sti cky X R ]
sessionBackupAsync="false"
lockingMode="uriPattern:/pathl|/path2"
requesturiIgnorepPattern=".*\.(ico|png|gif|jpg|css|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFact
ory"

/>

</Context>
[root@tl tomcat]#systemct]l restart tomcat

#EFEHE

[root@tl ~]#tail -f /usr/local/tomcat/logs/catalina.out
..... INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.MemcachedSessionService.startInternal --------
- finished initialization:

- sticky: false

- operation timeout: 1000

- node 1ids: [nl, n2]

- failover node ids: []

- storage key prefix: null

- Tocking mode: uriPattern:/pathl|/path2 (expiration: 5s)

#E2 A LA Rl
[root@t2 tomcat]#vim conf/context.xml
[root@t2 tomcat]#systemctl restart tomcat

#Z T A E R key

[root@tl ~]#cat ./showmemcached.py

#!/usr/bin/python3

import memcache

mc = memcache.Client(['10.0.0.101:11211','10.0.0.102:11211"'], debug=True)
print('-" * 30)


af://n1960

for x in mc.get_stats('cachedump 5 0'): # stats cachedump 5 0 # S5FI_E[fif)itemsik[d]
IMEA % ORI A
print(x)

[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 ("', {H
('10.0.0.102:11211 (D', {H
[root@tl ~]#

7.4.4.2 @3N HE

[ tomcat test x |+

a X
<& O @ O F%% | proxy.mageduorg/indexjsp 52 % & & & B B & © § € T P i
.
tomcat website
On tomcat-server
10.0.0.102:8080
SessionID = D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2
Mon Jul 13 10:01:16 CST 2020
R 62 7o =4a BB RE H WE WEEF 242 Lghthouse & - X
® O v Q O #REs O %BEF Bl va ¥
ji5ue-4 O BEEUE URL 288 | XHR JS CSS Img iRk Ffk 3% ws 5% Hfe [0 BRELE Cookie [0 BIRILEKR
| 1000 =% 2000 =# 3000 =# 4000 =R 5000 =#> 6000 =#> 7000 =& 8000 B 9000 =# 10000 =& 11000 =#» 12000 =% 13000 =# 14000 =#> WSUDl
I ——
IR x iRk FUS WM REIEF  itE Cookie
|| indexjsp
3R Cookie 0O sSreimEEigER Cookie
SR | 3 |5 [wm/mietia  [xon [He. |®&  [samesite |fR5ER
JSESSIONID | 4ED28B3490D08DDB0960140182AD9ACO-N2 Tomeat1 | EA | 7. Em | 54 | | | Medium
MREE Cookie
EHR & | |m wmymkeim [k Wt 22 [samesite [fise
JSESSIONID | D65D49C8BBO6EBO8SAF11BDI1ATBFAESS-n2Tomcat2 | proxy.mageduo... |/ |23 | 2| v | | | Medium

1REK BEfFH 5918 340 B &R

#HUGET A G T LLE 2, t2 hmemcached 32735 4, t LN &40 4
[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 (D', {'bak:D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2":
'[97 b; 1594609275 s]1'})

('10.0.0.102:11211 (1)"', {'D65D49C8BB068B0854F11BDIA7BFAE88-n2.Tomcat2': '[97 b;
1594609274 s]1'})

7.4.4.3 {&I P
&t 1Bmemcached &

[root@tl ~]#systemct] stop memcached.service

[root@tl ~]#./showmemcached.py

MemCached: MemCache: 1inet:10.0.0.101:11211: connect: [Errno 111] Connection
refused. Marking dead.

('10.0.0.102:11211 (1)"', {'D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2': '[97 b;
1594609274 s]1'})

[root@tl ~]#systemctl start memcached.service
[root@tl ~]#./showmemcached.py


af://n1962
af://n1966

('10.0.0.101:11211 (', {H

('10.0.0.102:11211 (D', {'D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2': '[97 b;
1594609274 s]'})

#IH LR T S, FREAT A

[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 (1)"', {'bak:D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2":
'[97 b; 1594609854 s]'})

('10.0.0.102:11211 (1)', {'D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2': '[97 b;
1594609274 s]1'})

E#lt2Bmemcached &

[root@t2 ~]#systemct] stop memcached.service

[root@tl ~]#./showmemcached.py

MemCached: MemCache: inet:10.0.0.102:11211: connect: [Errno 111] Connection
refused. Marking dead.

('10.0.0.101:11211 (1)"', {'bak:D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2":
'[97 b; 1594609854 s]'})

BRI
) tomeat test x |+ - X
& O @ O F%=2 | proxy.mageduorg/indexjsp 5% & @ & & m % & O § € 9 ¥ @
tomcat website
On tomcat-server
10.0.0.101:8080
SessionlD = D65D49C8BB068B0854F11BD1A7BFAE88-n1.Tomcat2
Mon Jul 13 10:14:20 CST 2020
[} 62 7o #a BB RS e WF  WEIEF %2 Lighthouse o - X
@ O v Q OrFuEas O%@dFF Bl v & ¥ o
o= O BREUR URL 288 | XHR JS CSS Img iRk F6k TR ws 5B His [0 BBELE Cookie [ BAIHEK
| 10 =R 20 =R 30 =R 40 =R 50 =t 60 =& 70 =R 80 =& 90 =& 100 =& 110 |
EPR x PRk % WA BEERF i Cookie
Iuindex.jsp
K Cookie 0O STEMmEEEK Cookie
iR & ] [ wmymiesim [xon W =2 Samesite | #£4E4%

JSESSIONID | D65D49C8BBO68BO8SAF11BDIATBFAEBS-n1Tomcat2 | proxy.mageduo... |/ |£3E | s3] v | | Medium

1R3EK BfH# 505 B 340 B &R

H#IAT AT BIfEtL EAE AR SessionID, 3 Amemcached¥# =

[root@tl ~]#./showmemcached.py

MemCached: MemCache: inet:10.0.0.102:11211: connect: [Errno 111] Connection
refused. Marking dead.

('10.0.0.101:11211 (1)', {'D65D49C8BB068B0854F11BD1A7BFAE88-nl.Tomcat2': '[97 b;
1594610030 s]', 'bak:D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2': '[97 b;
1594609854 s]1'})

[root@t2 ~]#systemct] start memcached.service
[root@tl ~]#./showmemcached.py



('10.0.0.101:11211 ("', {'D65D49C8BB068B0854F11BD1A7BFAE88-nl.Tomcat2"': '[97 b;
1594610030 s]', 'bak:D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2': '[97 b;
1594609854 s1'})

('10.0.0.102:11211 (L', {BH

#ELRET UL, 84T IASE B2 oA & F Y R
[root@tl ~]#./showmemcached.py

('10.0.0.101:11211 (D', {'D65D49C8BB068B0854F11BD1A7BFAE88-nl.Tomcat2': '[97 b;
1594610030 s]', 'bak:D65D49C8BB068B0854F11BD1A7BFAE88-n2.Tomcat2': '[97 b;
1594609854 s]'})

('10.0.0.102:11211 (1)"', {'bak:D65D49C8BB068B0854F11BDIA7BFAE88-nl.Tomcat2":
"[97 b; 1594610367 s]'})

BRIt B9tomcatiPE, RIF TamE, iTLAB EISession| DA

[root@tl ~]#systemctl stop tomcat

) tomeat test x |+ - X
& O @ O F%=2 | proxy.mageduorg/indexjsp 5% % @& & & B B & ©@ s € 5 ¥= @

tomcat website

On tomcat-server

10.0.0.102:8080

SessionlD = D65D49C8BB068B0854F11BD1A7BFAE88-n1.Tomcat2
Mon Jul 13 10:22:25 CST 2020

3 & o5 SHE BRB RE M WE WEEEFE k£ Lighthouse - X
® O v Q O #aas O z#m%s K vt ¥ &
ji5ue-4 O REEUB URL 288 | XHR JS CSS Img iRk Pk X% ws 5% Hfe [0 BRI Cookie [0 BIILEKR
| 100 2% 20058 30020 1002 so0 =W 500 28 700 =% 800 2% 900 =B 1000 28 1100 28 1200 28 1300 28 1400 2% 1500 28 1600 |
]
EIR Al x iRk TS W REIEF B Cookie
[Tindexjse
R Cookie 0O sSreimEErigER Cookie
EHR & ] [ [wm/mietia [k [He. 22 Samesite | 55
JSESSIONID | D65D49CEBBO6EBO8SAF1 1BDIATBFAESS-n1 Tomeat2 | proxy.mageduo... |/ |23 | 53| v | | Medium

1R3EK BfeH# 505 B 340 B FiR

7.4.5 SEEEZEGN: redis SEI non-sticky &3 AImsm


af://n1978

t1.magedu.org

10.0.0.101
] L
proxy.magedu.org redis.magedu.org
10.0.0.100 10.0.0.103
L]
t2.magedu.org
10.0.0.102
MBS
o BHEIEL, FRENTPEChronylRBIERET
o BEKIEAN
o EEFSELinux
* MEaFE
IP EN=Z RSS R
10.0.0.100 proxy RS Nginx, HTTPD
10.0.0.101 t1.magedu.org tomcat1 JDK8, Tomcat8
10.0.0.102 t2.magedu.org tomcat2 JDK8, Tomcat8
10.0.0.103 redis.magedu.org redis Redis

7.4.5.1 k{EredisFEZtomcatRsZeE

[root@tl ~]#11 /usr/local/tomcat/Tib/jedis-3.0.0.jar
-rw-r--r-- 1 root root 586620 Jun 26 2019 /usr/local/tomcat/1lib/jedis-3.0.0.jar
[root@t2 ~]#11 /usr/local/tomcat/1ib/jedis-3.0.0.jar
-rw-r--r-- 1 root root 586620 Jun 26 2019 /usr/local/tomcat/1lib/jedis-3.0.0.jar

7.4.5.2 ZLEHEIE Redis IR

[root@redis ~]#dnf -y install redis

[root@redis ~]#sed -i.bak 's/Abind.*/bind 0.0.0.0/' /etc/redis.conf
[root@redis ~]#systemct] enable --now redis

[root@redis ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer Address:Port
LISTEN 0 128 0.0.0.0:22 0.0.0.0:%*

LISTEN 0 100 127.0.0.1:25 0.0.0.0:*

LISTEN 0 128 0.0.0.0:6379 0.0.0.0:%*

LISTEN 0 128 [::7:22 [g9]e®

LISTEN 0 100 [::1]:25 [58]]5%


af://n2016
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7.4.5.3 {Etomcat GeEHigEredisiRSE it

[root@tl ~J#vim /usr/local/tomcat/conf/context.xml
<Context>

<Manager className="de.javakaffee.web.msm.MemcachedBackupSessionManager"
memcachedNodes="redis://10.0.0.103:6379" #Hnon-stickyffimemcached#fitt, H1&
AT
sticky="false"
sessionBackupAsync="false"
lockingMode="uriPattern:/pathl|/path2"
requesturiIgnorePattern=".*\.(ico|png|gif|jpglcss|js)$"

transcoderFactoryClass="de.javakaffee.web.msm.serializer.kryo.KryoTranscoderFact
ory"
/>
</Context>
[root@tl ~]#systemctl restart tomcat

#EFEHE

[root@tl ~]#tail -f /usr/local/tomcat/logs/catalina.out
..... , INFO [tl.magedu.org-startStop-1]
de.javakaffee.web.msm.MemcachedSessionService.startInternal --------
- finished initialization:

- sticky: false

- operation timeout: 1000

- node 1ids: []

- failover node ids: []

- storage key prefix: null

- Tocking mode: uriPattern:/pathl|/path2 (expiration: 5s)

#E2 At LI &AL A
[root@t2 ~]#vim /usr/local/tomcat/conf/context.xml
[root@t2 ~]#systemctl restart tomcat

7.4.5.4 Jiztinia

NS =R RIFTLEZIR, E414218,{BSessionI DAZE

[} tomcat test x == - X
& O @ O F%=2 | proxy.mageduorg/indexjsp 5% % @ & & B B & © s € 5 ¥= @

tomcat website

On tomcat-server

10.0.0.101:8080

SessionlD = 26EA91DE02032573D36D5D412B9FE4D7.Tomcat2
Mon Jul 13 11:15:22 CST 2020

D & oE SHE BRB RE M WE  WEEE k£ Lighthouse - X
® O v Q O#R=mEs O xm%EF B v ¢ ¥ o
55 O Fef#UE URL 288 | XHR JS CSS Img ik Ffk X% ws 5% Hft [0 SIE Cookie [0 BRILEK

| 0=w 20 = 0= w0 somw s0=w o B 0= 1008 10|

EIR Al x fEk WS WA REZERF B Cookie

| | indexjsp -
3R Cookie 0O sSreimEEigER Cookie
EHR & ] A e N E = Samesite | £
JSESSIONID | 26EA91DE02032573D36D5D412B9FEADT Torncat2 proxy.mageduo... |/ | £ 50| v | | Medium

1REK BfFH 502 B 337 B &R


af://n2020
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{Eredis T EiE#Eredis &&SessionlD

[root@redis ~]#redis-cli
127.0.0.1:6379> KEYS *
1) "4245D5D28B2CDAB292623A01DD5D2C83.Tomcat2"

2) "validity:4245D5D28B2CDAB292623A01DD5D2C83.Tomcat2"
127.0.0.1:6379> GET 4245D5D28B2CDAB292623A01DD5D2C83.Tomcat?2
"\x00\x02\x00\\\x00\x00\x01sR\xF6\x8b@\x00\x00\x01sR\xFf6\x8b@\x00\x00\a\b11\x00\
x00\x01sR\xf6\x8b@\x00\x00\x01sR\xT6\x8bA\Xx00(4245D5D28B2CDAB292623A01DD5D2C83.T
omcat2\x00\x00\x00\x00\x00\x00\x00\x00\x01\x00"

127.0.0.1:6379>

@ Redis Desktop Manager v.0.8.8.384

& Connection

Connection SSL

SSH Tunnel

Advanced Settings

Name ‘ 10.0.0. 103

Host: ‘ 10.0.0. 103

Port: 6379

=

Auth: ‘(fOpTiona'_} redis—server authentication password

Test Connection

‘ = Tmport / Export

o ] oot |

.top Manager

Developed by — Igor

.J Follo

, Backers and Community

Gitter Chat

asm, mjirby, linux_china, GuR
chrisgo, pmercier, henkvos, ¢
blage, WillPerone, rodogu, pet

isclient, QtConsole, google brea
Analyties to track which fea

atures that you actually need
nformation or data from your

’7 & Connect to Redis Server

‘ Bl System log EJ

‘ Redis Desktop Manager v.0.8.8.384

v 1| db0

| dbl
| db2
| db3
| dbd
| db5
| db6
| dbT
| db8
| db9
| dbl10
| dbll
| dbl12
| dbl3
| dbl4
| dbl5

Ty iy ey ey ey ey ey ey ey ey e ey ey ey ey v

v W 10.0.0.103

(2/2)

validity (1)

(0
(V]
()
(W)}
()
(0
(]
()
(
0
()
(0
(0)
(0)
(0

4 26EA91DE02032573D36D5D412BIFE4DT. Tomcat?

>

— O X
10.0. 0. 103: :db0. . . BOFE4DT. Tomcat2 x
STRING: |26EA91DE02032573D36D5D412BIFE4DT. Tomcat2 TTL: 3483
Value: [Binary]

= Import / Export

“* Connect to Redis Server ‘ = System log [

\x@8\x02\x00\\x00\x008\x01sF+Ht\x00\x08\x01sF+Ht\x00\x00\x07\x0811\x0Q\x0@\x01sF+Hu\
2573D36D5D412BIFE4D7 . Tomcat2\x@@\x00\x00\x008\x00\x00\x008\x00\x01\x0@




& Redis Desktop Manager v.0.8.8.384 - O X
10.0.0. 103 -
ve 10.0.0. 103 :db. . . BOFEADT. Tomeat2 I
v i do0 (2/2)
b 2BEAIDE(2032573D36D5D412BOFEADT. Tomoat2 STRING: | idity:26EA91DE02032573D36D5D412BIFE4D7. Tomeat? |  TTL: 1656 Rename
v validity (1)
[ validity:26EA91DE02032573D36D5D412BIFEDT. Tomea | Value: [Binary]
dbl (0)
\x00\x00\x07\x08\x00\x00\x01sF+~\xE4\x00\x00\x01sF+~\xE4
db2 (0)
db3 (0)
db4 (0)
dbs (0)
db6 (0)
db7 (0)
db8 (0)
db9 (0)
db10 (0)
db11 (0)
db12 (0)
db13 (0)
dbl4 (0)
dbl5 (0)
< >
= Import / Export = % Comnect to Redis Server [-] System log [
=110
7.4.5.5 {&E0E
" .
7.4.5.5.1 {&#ltomcatil[E, EFEESessionI DT
[root@t2 ~]#systemct] stop tomcat
o \ .
[T OaE, ] LABESessin DAZE
[ tomcat test x |+ - X
& O @ O FX%2 | proxy.mageduorg/indexjsp 52 ¥ @& & & s Hm B O 5 ¢ 9 = 5
.
tomcat website
On tomcat-server
10.0.0.101:8080
SessionID = 26EA91DE02032573D36D5D412BIFE4D7. Tomcat2
Mon Jul 13 11:20:15 CST 2020
3 60 Jo& #Wa FRS RE W 9% WEEF %2 Lighthouse o oox
@ O Vv Q Dimes O xmpss B v 2 & -3
Tieas O FeE#UR URL 288 | XHR JS CSS Img #Rfk Ffk R ws &% Hit [0 BBELE Cookie [0 BBELLEK
| 10 = 20 =W 30 =W 40 =W 50 =i 60 =i 70 =W 80 =W 90 =¥ 100 =# 110 =9 120 =¥ 130 =¥ 140 @b 150 =% 160 = 170 gkl
R Al x RL TS WM AEEF W8 Cookie
|\_1index,jsp
&K Cookie 0O S7EmEEEK Cookie
EHR & ] [ | wmmxeiEm |k |he 22 SameSite | f£4E%%
JSESSIONID ‘26EA91DE02032573D36D5D41ZB9FE4D7.Tumcat2 prcxy.mageduom‘/ \%‘E \ 50| v \ ‘Med\um

1RiEK BI&H# 5028 337 B &R

7.4.5.5.2 t&#lRedis =

1EH)Redis BBE, BRIFTIAE, B]LAEZSession| DAY, i BBredistAE R R

[root@tl ~]#systemctl start tomcat
[root@redis ~]#systemct]l stop redis


af://n2031
af://n2032
af://n2036

[ tomcat test x  +

- X
& O @ O F%=2 | proxy.mageduorg/indexjsp 5% % @ & ) B B & © § € 9 ¥= @
.
tomcat website
On tomcat-server
10.0.0.101:8080
SessionID = EB19CB3F95AE72CBE30DBCA9FB512088.Tomcat1
Mon Jul 13 11:21:22 CST 2020
3 2 7= 2%a BRE WS HE KEF WEEFE %2 Lghthouse e - X
® O v Q OiEgas O2R%F BN v & ¥ -]
ji5ue-4 O REEUB URL 288 | XHR JS CSS Img iRk Pk X% ws 5% Hfe [0 BRI Cookie [0 BIILEKR
| 50 = 100 = 150 = 200 =F 250 =W 300 =& 350 =W 400 =& 450 =P 500 =H 550 =HP 600 =R 650 =H 700 = 750 =R 800 =&
R Al x Rk TS WM BEEF B Cookie
[Tindexjse
R Cookie 0O sSreimEErigER Cookie
&R & 3 R Y N L e Samesite | #£4e4%
JSESSIONID | 218A6444818FB7D7D4CDIF34289321D0.Tomcat1 TEA |7 Em | 51 | | Medium
WRE Cookie
B & ] R Y N 2 SameSite | {fi5E4%
JSESSIONID | EB19CB3FOSAE72CRE30DBCAOFBS12088 Tomcat proxy.mageduo... |/ | &7 | 69| v | | Medium
1 RiEK Ef%4 5858 337 B &R
) tomeat test x |+ - X
& O @ O F%=2 | proxy.mageduorg/indexjsp 5% % > 0§ ) B B & © § € 9 ¥= @
.
tomcat website
On tomcat-server
10.0.0.102:8080
SessionID = 081BAF8E8122B69887DB71FEBF1A4032.Tomcat2
Mon Jul 13 11:23:08 CST 2020
O} 2 7T 2%a BRE RS HE KREF WEEFE %2 Lghthouse e - X
® O v Q OiEges O%R%F BN v & -]
o= O FERUR URL 288 | XHR JS CSS Img iRk F6k 7R ws iB% Hfs [0 BRI Cookie [ BAILLEK
| 0=w 0= 0= o= so = 0 =8 L 0= 0 =8 100 =% 1o
p— ]
R Al x Rk TS WM BEEF B Cookie
[Tindexjse
K Cookie 0O sSremEEiER Cookie
EHR & ] B O N N E=S Samesite | #£4e4%
JSESSIONID | F33DCI3DDADDO1F8685317B3596BIAF3.Tomcat1 TiEA Bk | 51 | | Medium
MRE Cookie
EHR & ] A e = Samesite | #£5e4%
JSESSIONID | 0818AF8E8122B69887DB71FEBF1A4032. Tomcat2 |

proxy.mageduo... |/ | &3 | &) v | Medium
1 )RR BfeH# 5858 337 B &R

7.5 (&M redisson FH redis SCIsessioni=

L5
RedissonZRedisE A #EFA avahiRfIRedisE Fim. SRAMINEEEESZ, BIFFEREK

redisson @& FredishI BE, F5redisfR T RBTFRFLIN, FREMBATISEURGSE, ERERRY
oHXE, UNRBESRESRSE.
BEM:

https://github.com/redisson/redisson

tomcat BeERedissoniySIiS St

https://github.com/redisson/redisson/tree/master/redisson-tomcat
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o redisson/redisson-tomcat at X +

&< > C (O a github.com/redisson/redisson/tree/master/redisson-tomcat

il
22
4
&
o
o
¥
be

:= README.md

1. Add shared redisson instance produced by IndiRedissonFactory into tomcat/conf/server.xml in GlobalNamingResources tag area:

<GlobalNamingResources>
<Resource name="bean/redisson"
auth="Container"
factory="org.redisson.JIndiRedissonFactory”
configPath="¢${catalina.base}/conf/redisson.yaml"
closeMethod="shutdown"/>
</GlobalNamingResources>

2. Add IndiRedissonSessionManager with resource link to redisson instance into tomcat/conf/context.xml

<Resourcelink name="bean/redisson” E]
global="bean/redisson™
type="org.redisson.api.RedissonClient" />

<Manager className="org.redisson.tomcat.JIndiRedissonSessionManager™

readMode="REDIS"
jndiName="bean/redisson” />

2. Copy two jars into TOMCAT_BASE/1lib directory:
redisson-all-3.16.1 jar

Tomcat 7.x - redisson-tomcat-7-3.16.1 jar

Tomcat 8.x - redisson-tomcat-8-3.16.1 jar

Tomcat 9.x - redisson-tomcat-9-3.16.1 jar

Tomcat 10.x - redisson-tomcat-10-3.16.1.jar

BXjarE Tk

https://repository.sonatype.org/service/local/artifact/maven/redirect?r=central-
proxy&g=org.redisson&a=redisson-all&v=3.16.1&e=jar
https://repository.sonatype.org/service/local/artifact/maven/redirect?r=central-
proxy&g=org.redisson&a=redisson-tomcat-8&v=3.16.1&e=jar
https://repository.sonatype.org/service/local/artifact/maven/redirect?r=central-
proxy&g=org.redisson&a=redisson-tomcat-9&v=3.16.1&e=jar

e /5l: [ redissonzLTsessionHE =

[root@centos8 ~]#vim /usr/local/tomcat/conf/context.xml
#EECE— AT AN T T A

<Manager className="org.redisson.tomcat.RedissonSessionManager"
configPath="${catalina.base}/conf/redisson.conf" readMode="MEMORY"
updateMode="DEFAULT" />

</Context>

#ONEE N S A A
[root@centos8 ~]#vim /usr/local/tomcat/conf/redisson.conf
{
"singleServerconfig": {
"idleConnectionTimeout":10000,
"connectTimeout":10000,
"timeout":3000,
"retryAttempts":3,
"retryInterval":1500,
"password":nulT,
"subscriptionsPerConnection":5,
"clientName":null,
"address": "redis://10.0.0.100:6379", #iEredisHRss sl
"subscriptionConnectionMinimumIdleSize":1,



"subscriptionConnectionPoolSize":50,
"connectionMinimumIdleSize":32,
"connectionPoolSize":64,
"database":0,
"dnsMonitoringInterval":5000

b
"threads":0,
"nettyThreads":0,
"codec": {
"class":"org.redisson.codec.JsonJacksonCodec"
e
"transportMode": "NIO"
}
#ELEMAJar@ETibH 3

# N#sEEhttps: //github.com/redisson/redisson/tree/master/redisson-tomcat
[root@centos8 ~]#1s /usr/local/tomcat/1lib/redisson-*
/usr/local/tomcat/lib/redisson-all-3.16.1.jar
/usr/local/tomcat/1lib/redisson-tomcat-9-3.16.1.jar

#5 3 tomcatdE %
systemct]l restart tomcat

#HEAS M L T
[root@centos8 ~]#cat /usr/local/tomcat/webapps/ROOT/test.jsp
<%@ page import="java.util.*" %>
<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<hl> Tomcat website </hl>
<div>0n <%=request.getServerName() %></div>
<div><%=request.getLocalAddr() + ":" + request.getLocalPort() %></div>
<div>SessionID = <span style="color:blue"><¥%=session.getId() %></span></div>
<%=new Date()%>
</body>
</html>

#1J5 In) T T
[root@centos8 ~]#curl 127.0.0.1:8080/test.jsp

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<hl> Tomcat website </hl>
<div>0on 127.0.0.1</div>
<div>127.0.0.1:8080</div>
<div>SessionID = <span
style="color:bTue">F14D14DF86AD76D55789269190950393</span></div>
Fri Aug 06 14:44:18 cST 2021
</body>



</html1>

#illredis, &G4 B
[root@ubuntul804 ~]#redis-cli
127.0.0.1:6379> keys *
1) "redisson:tomcat_session:4B5FC68977FC980E3C32564C357A2785"
$127.0.0.1:6379> type "redisson:tomcat_session:4B5FC68977FC980E3C32564C357A2785"
hash
127.0.0.1:6379> hgetall redisson:tomcat_session:4B5FC68977FC980E3C32564C357A2785
1) "session:thisAccessedTime"
2) "[\"java.lang.Long\",1628231049422]"
3) "session:isNew"
4) "false"
5) "session:lastAccessedTime"
6) "[\"java.lang.Long\",1628231049422]1"
7) "session:maxInactiveInterval"

8) "1800"
9) "session:isvalid"
10) "true"

11) "session:creationTime"
12) "[\"java.lang.Long\",1628231049358]"

7.6 ¥l Tomcat Clustering Redis Session Manager ¥l
H redis SEsessiont=

Redis session manager @— M@, THSEFHEER Redis 1, LUEE Tomcat IRSSESERFFEMD
& HTTP &K,

IOXE, SFERTINE (EE, S NEREIEIER RS E, XS5 Apache 12t
A9 Tomcat SERFIREAE. )

i5kSessionseyZBIfEARedis (SessionBEuRSerializable) , HEMIRSESFEH. 2 tomcat U
BZ GRS KA, Sessions EiEM Redis INEk., MMFEEEGEIYESEPERAMESE
(JSESSIONID),

SxfFRedisERIA, IHEANERHE, BTECE.
SEN

https://github.com/ran-jit/tomcat-cluster-redis-session-manager
el

# N HH ST I = 4

wget https://github.com/ran-jit/tomcat-cluster-redis-session-
manager/releases/download/3.0.1.1/tomcat-cluster-redis-session-manager.zip
unzip /opt/tomcat-cluster-redis-session-manager.zip -d /opt

#5Hjar@ 3 tomcat/TibHFEF
cp /opt/tomcat-cluster-redis-session-manager/1lib/* /usr/Tocal/tomcat/1ib/
chown -R tomcat.tomcat /usr/local/tomcat/1ib

#2 | redi shic & CFFtomcat/conf H 3
cp /opt/tomcat-cluster-redis-session-manager/conf/redis-data-cache.properties
/usr/local/tomcat/conf/
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#eifiredisit B8

vim /usr/local/tomcat/conf/redis-data-cache.properties

#IEDCT AT
redis.hosts=10.0.0.100:6379 #i&[iredis/kss sl
redis.password=123456

#IINPRATEC B L/ #F tomcat/conf/context.xml
vim /usr/local/tomcat/conf/context.xml
#AE B S5 — AT RTINS AT

<valve className="tomcat.request.session.redis.SessionHandlervalve" />
<Manager className="tomcat.request.session.redis.SessionManager" />

</Context> #IE/E—1T

#1520 sessionit AR ] y60m, ERIA30m, 5 mlik
vim /usr/local/tomcat/conf/web.xml
<session-config>
<session-timeout>60</session-timeout>
</session-config>

#3)5 IR 5%
systemcﬂ restart tomcat

#ngi nxPic B ) ACH A AT 41 2%
vim /etc/nginx/conf.d/session.conf
upstream tomcat-server {
server tl.magedu.org:8080;
server t2.magedu.org:8080;

}
server {
Tisten 80;
server_name www.magedu.org;
location / {
proxy_pass http://tomcat-server;
proxy_set_header Host $http_host;
}
}
#tomcatlli v i

cat /data/webapps/ROOT/test.jsp
<%@ page import="java.util.*" %>
<!DOCTYPE html>
<html Tlang="en">
<head>
<meta charset="UTF-8">
<title>tomcat test</title>
</head>
<body>
<h1l> Tomcatl website </hl>
<div>0n <¥%=request.getServerName() %></div>
<div><%=request.getLocalAddr() + ":"

+ request.getLocalpPort() %></div>

<div>SessionID = <span style="color:blue"><%=session.getId() %></span></div>

<%=new Date()%>
</body>
</html1>
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8 Tomcat T¥8E(tiL

EERIRITRIEEARZEF, TomcatfE BRIAIMERIZETEEEEERN, BT TomcatihziTHRE T
VM, NEERIWEI A EFETomcatROEEE S ANEREAR VI JVM # Tomcat BBEIEERS

8.1 JVMZARE

[root@tl ~]#java -version

java version "1.8.0_271"

Java(TM) SE Runtime Environment (build 1.8.0_271-b09)

Java HotSpot(TM) 64-Bit Server VM (build 25.271-b09, mixed mode)

8.1.1 JVMZAFRE
HotSpot JVM: Architecture

Class Files » Class Loader Subsystem
Method Heap Java Program Native
Area Threads Counter Internal
Registers Threads
Runtime Data Areas
Native Native
Execution JT Garbage Method  «—Method
Engine Compiler  Collector Interface Libraries
JVM éERgERSS

o FNEFESR: (FFE)avaiE =S java Source CodeX {4, iEBidjavachmiFhk.class Byte CodeX
4. class loadersRMNEESIGFIFRATERINEEINT, VEIIGSESTHIASLE)

o IETHIEIEX: REFENEFEN=E FEMMK

o PUTSIZE: BFA)IT JustinTimeCompiler)BPRS4RiFEas, GChzil[E|KES

o ANitiAiEO: AN EfREIEINI(ava Native Interface)J@Native Method Libraries, Lt
WN:C,C++EEZE Y [E)avallee e ARINRIEES /o)avafiT A

JIVMIETTRIEE Xt B T EER 31496k :

* Method Area (Z%iEHE): HZXEMBELELZNNTTRE, FHREINENEEEMIETEZE
HEX) HE(final) fH&E E(static), BITREENSE. (BLIREFREHERFP. WDK8FFALL
FEHRXARKEZ AT

* heap (REH=): HEEMIEIRI IR FHREZAIFFENSRER. MRMREERBEITAR
FEHHOOMBR R RS GCIIREINEREIRAY, BIT-Xmx -Xms FEERAHEN R/ NEZSEIA/N

¢ Java stack (%IEFAH): Javalk 2B NEIESDE— MR, Fijavah 8 KEAEUESEE 55|/,
SLHIRIAHIET E, 5 2SR EEZE EFFILO() (First In Last Out) ENFIER—MEI
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* Program Counter Register (%f2fAH): PCHEFRME—METHIERNIERFRIGEFLR,Z2
— R T ICREMSGRREERTIFDIERESMIE, BT Bl T —&IE<S. EA%ES
PR, B—MEAERHRESRFERITAIR R, FHEFITEIRE T

* Native Method stack (Z&f2fA%5): AHSER AR ERUTHENRETE, FRASGE
PUTRINEEREE. B,

FRBAtFiL, FRnative REFEIHATTT A LN Thread.sleep/5ik. fEERAYSLRIF avasLBfg S
=, BN ERFENCRSRERMIIASE, JavallARXEATEZONT, EEETR,
AHTTIERZE R E R, EjavanlgelsFafEA, MRATWindows API, #5)T
LinuxEEEEME T EIRE

8.1.2 RN

BaiOracleE/A{EARREHotSpot, BEREH—Z%&/8"Longview Technologies"A&l&it, FERTER
SHBNITESFIHEAIMEE, 1997FZATHSUNATIRI. fERMEE)DK—tEA % 7 HotSpot
VM, BHaiHotSpot2&FEH] VM,

RERFHREGEITHEVME, MEREFEFERT GoogleBHRYavamziliil—Dalvid, EE&FHE. &
EERENBIRAS.

8.2 GC (Garbage Collection) LiiRUSEERS

EEREFH IR IR SRABER 13 5 RE N AR RIR. FERMEH TR B, AT AT
FEGHENSRER

HIA R RIESEERARENTRE, C, C++HBEEFRA B ERFT AR & 7 HiE T 2
HATHERS, TAVARIPython SR AT R R T A IRIEMIELLR, M) VMEHER IR B s EMER, i
BRIEFRAFTAMER (R RESERH TR T

HRTFEERLSBERE. HERNR, AFREMNER. SR, URFAZELE, — MERAREHE,
ARSHHEREEBHIRNTEE, BELENKHITRREZE, BNREESMANRET, A7
EEERHIEE.

PR ER @A EIHLE FBRIESEERABERNATEE AR ERENTEER A sEART—
TERTIZELL

XSTFHRAR A, FBERFR =R
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. BREERIREEN
o BAEKEIR
o HARHREMIIR

8.2.1 Garbage LiRifEIE

o ST B—MERXMR EEHS— I FARS | Bities, CREWSIBIXE, SIBHEEE, %
ISR FRERFH A LA, 18315 | BRXSELEES IBIHEUEE, BMAESR. Pythondh
BPEERRIEFRTS

o TRIEZR(AJIX)EIE Root Searching

GC Roots

8.2.2 Wi AR FTE
8.2.2.1 fRic-iah® Mark-Sweep

DRARARCH ERAR R M R

o TRCHER, HEIFTERNAENSIT MRS, BEMER, BHE M
o XMIRIFCHREVFBERIINS)IZE T,
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Before Marking

After Marking

D Alive object

D Unreferenced Objects

D Memory space
After normal
I:I I:I deletion

Memory Allocator holds a list

of references to free spaces.

and searches for free space
whenever an allocation is required

s BixEa
R TR BRRANEESIENAEERR RN RETE MFRES RN SRS Z— MRS

SZEF/)
8.2.2.2 tFic-E4E (ESE)Mark-Compact
DEIRARCH T ERF NN TFEEIE RN ER.

o TRCHER, HEIFTERILENSRITMFC.
 REFFEMRE, BEENENRARE %), BEEEENSRESREFERT IR,

After normal
I:":I + Deletion with
compacting

Memory Allocator holds the
reference to the beginning of
free space, and allocated
memory sequentially then on.

LIk
tNe-EERFFLRBEERETEESRSE, EARNESREISE, RERERA.
RREAFEIRI G B SR T
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8.2.2.3 &fll Copying

EETREES i1
A A

r G N

IE“'{QJD EEo B

r Y i n
[
HEH® B E At S ATRAE

TR BAER AAMEERRXIEHAB, BXRBAEP—IR, LA, BARTRE, WISAHFERIXY
SEHZIB. SFIZIBRIRMRESZRIERAT, REBARIERHRTF.

L7

PRI, SRR R S AR, BRI B IR ARSI SRS, HaEss
SRS

RAERERT, REERRR—ERE, BANEREINT, SHRESHEENRN,
8.2.2.4 ZMEZERESE
RERITE S R R SRR R S A

o E SRR INCEREE> RNCEREEE
» REFETE SHRE-RCEREER> NoEREX
* REFEAAR IRcEEEE-RoEREEEREE

8.2.2.5STW

ST ASEHEAREMWEAMNS, GCLEAEL(ER, FIEFBIIERIZAE, FR/Stop The World, GC 5Epk
B, WERMTIFEEET. XBREIVMIE THRLERERE,
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8.2.3 P UHERTFGCRES

EARGAR RN EEEBRRR, BEARENTREERTROEE, FEDKIIEIELEAREIURES,
paylii)i=pa

8.2.3.1 HATERK
BheapAEZARP=AFRX5: £, BFEK, AR
-Xmx | -XX:MaxPermSize t -Xss {
* -Xms | — -xx:PermSize ——|
-XX:MaxNewSize —1

f———————— -XX:NewSize —————|

Permanent Generation ’

< n < Runtime Constant Pool | <
é Eden Mippod g B ' Tenured ;:-L Fied & Method Data é Stack
JVMATE
H (i&lj\]r) PermGen
€ap ¥ 755X
ﬁ = -
= old
Young (FE2A) EER
= ____|from to
EdenSpace survivor] survivor
Hotspot Heap Structure
Survivor Space
A
eden Tenured Permanent
\_ v v A v J
Young Generation Old Generation Permanent Generation
HeapltfFsR A

o Fi¥{Young: Young Generation
o fREEIXeden: IE— NINIBIZEAIRIS

o EF(FEKXServivor Space: A2NEFX, — N EfromK, —NEtolX, K/IMBEZE. Hhfi
1HRE. "E,
v from IBRIRAREFIEIENIREX
» to FERIRAREHIEIRRIBEIRX
o EfF{XTenured: Old Generation, KR EFERIXIS:

RRAZEIAELHY:
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FANVMIZ B D EEARNFHNEAFI /4 R NS ARF A B AT /64, F5Fheapiy1/3, &
FR52/3

eden 8 old 20

KA 4X: JDK1.7ZEifER, BIMethod Areal5ii X SRR VM B BRI % FHEAVASTIIAMEE R,
JDK1.8f5 &9 MetaSpace, It =B AFAELREW, XA VM S BRI XA E =Yg EAETF
heapR7Z (BiB1E_FFETheapE

o KARYIHEEXRIBRE] FRARERIDK.7FHIEKRAR, 1.8/ Eheaps
* MetaSpace BILURE, BRI ANRE, T LR

H1E: —ARI5R99%AII S AR IGRIRI SR
Sefl: FEtomcat RSB ZIL FRINES
VM ]

FSATEF: 7.35 MB SR 25.30 MB &AMR7F 232.00 MB

HE.itt ES:c st Bt BKE (=]
Eden Space Heap memory 4.31 MB 7.00 MB 64.00 MB 6.16 MB (9%)
Survivor Space Heap memory 0.50 MB 0.87 MB 8.00 MB 0.87 MB (10%)
Tenured Gen Heap memory 10.68 MB 17.42 MB 160.00 MB 10.90 MB (6%)
Code Cache Non-heap memory 243 MB 7.62 MB 240.00 MB 7.57 MB (3%)
Compressed Class Space Non-heap memory 0.00 MB 2.62 MB 1024.00 MB 2.49 MB (0%)
Metaspace Non-heap memory 0.00 MB 24.37 MB -0.00 MB 23.88 MB

iehl: ERIVMAEFESRER

[root@centos8 ~]#cat Heap.java
public class Heap {
public static void main(string[] args){
/ /IR TE IVMIR B (5 R N AE , 71 A
Tong max = Runtime.getRuntime() .maxmMemory();
/ /IR [E IVMIEEAL B AT
Tong total = Runtime.getRuntime().totalMemory();

System.out.printIn("max="+max+" 7 \t"+(max/(doub1e)1024/1024)+"MB") ;
System.out.printin("total="+total+"F¥\t"+

(total/(doub1e)1024/1024)+"MB") ;

}

}

[root@centos8 ~]#javac Heap.java

[root@centos8 ~]#java -classpath . Heap

max=243269632% 232.0MB

total=16252928F7 15.5MB

[root@centos8 ~]#java -XX:+PrintGCDetails Heap
max=24326963277 232.0MB
total=162529287F 15.5MB
Heap

def new generation total 4928k, used 530K [0x00000000f1000000,
0x00000000f1550000, 0x00000000f6000000)

eden space 4416K, 12% used [0x00000000f1000000, 0x00000000f1084a60,
0x00000000f1450000)

from space 512K, 0% used [0x00000000f1450000, 0x00000000f1450000,
0x00000000f14d0000)



to  space 512K, 0% used [0x00000000f14d0000, 0x00000000f14d0000,
0x00000000f1550000)
tenured generation total 10944K, used Ok [0x00000000f6000000,
0x00000000f6ab0000, 0x0000000100000000)
the space 10944k, 0% used [0x00000000f6000000, 0x00000000f6000000,
0x00000000f6000200, 0x00000000f6ab0000)
Metaspace used 2525K, capacity 4486K, committed 4864K, reserved 1056768K
class space used 269K, capacity 386K, committed 512K, reserved 1048576K

[root@centos8 ~]#echo '"scale=2;(4928+10944)/1024" |bc
15.50
#UERN+ZENREH T G heap=i[d]l, MetaspaceszfrAs fheapssd, 2% L T-Heap

8.2.3.2 X MY Minor GC

1. IR, FMEFENSRISANSRERANEFR)EEETeden, Hedeni® T, BEIGC, XK
7IYoung GC 5 Minor GC,

2. fehRicedenfEEN SR, ARKBFENSREHRZIS0 (RIRARES0, BrILAZsT, BfiIaILUA
#2) , edenRIRFIETEENES. GCERE.

3. kLIRS, MedenEIXiH T, IBENGC,

4. SeRERftRigedenflsOPEENSR, REBFEENREHZES1, Fedenfls0iE= HIXGC5ER

5. REEFENISR, Hedeniiy, BENGC,

6. fotRicedenfls 1 FIFENSR, AEKEENSREHEIS0, Hedenfls1iE= RGCTR

IEHES FEEE.

BEHE T ASHNSHEFISFERA, MELETESERES, FERMESIRZIIREILL,

BE, MR—ANE—EEE, SREMErom, tokESH], WRfromX PSS EIREIARRE
(BRIA15)%, CMSH6)R, Bl @idjavafiiEln -XX:MaxTenuringThreshold=N 155E), SEESHIFIEE
X,

8.2.3.3 BFEYZ Major GC

HANEFERREERYD, FMUAZFEARWGHIRERIE, AR ER AR,
MREFRBH T SEEFERGCHRIO0Id GCEE Major GC,
HTFEERNSR—RRIETIRERK, IR RBRe-EREE.

LEFEAHR, SR Full GCEIMAE "R BIREHTRIR EIK

Minor GCLUERSREE, Major GCRRD, {BE—fgMajor GCRY, HHTFEBFRXNIKEAILAS I BFHERNSR, i
LA T—IRMinor GC, #AIEEMajor GCRIREER, ALUANREIKE FRAIIHERSSH 7 —IXFull
GC,

FRLARTLAIA 9 MajorGC = FullGC
8.2.3.4 GC &4
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A\ J
Y
Survivor EFEX

u . J

Y Y

R EFHK

GCAIMinor GC/Young GC GCAMajor GC/Full GC
- J
Y
VM HREF

Minor GC il &: ZedenXiF T LA
Full GC fili& 5514

o EFNHT
o System.gc()FaNBER. ~EE

FEMA:

o THERIK(R
» EEEHIEX

BN

o XX FEHE
* EARNCEBEE

8.2.4 java RFREEXSE
8.2.4.1 VM AEEMEXSH

Java S 1TEEIMY: https://docs.oracle.com/javase/8/docs/technotes/tools/unix/java.html

-Xmx -X¥X:MaxPerm&ize

"3
%

=-Xms | -XX:PermSize |

-X¥¥:NewSize

XX :MaxNewiize |

s A A J
N N Y
Young Generation Old Generation Permanent
Generation

#80: man java
e Uib e 3

o -EIRBIR ILIIPRERDT FTEHotSpotEBsziF
o XEIRETR LLNRSERYIFREERIR
o XOCEIRBTR IFRERNAREIRI, T— M MRATESENH
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24 588 E-30])
RENBEFIRERIERTAN (FRA

-Xms SEER) -Xms2g
REN FBEFRRBHIRAHERNT
-Xmx -Xmx4g

BHAVMAEINET32G, HIFEIEME N
-XX:NewSize WERIHERRN -XX:NewSize=128m

-XX:MaxNewsSize B v Z=|E
XNeWsiz RERATEAPFER XX:MaxNewsSize=256m

. BERFIEE-XX:NewSize ] -XX:MaxNewsSize, {
-Xmnsize -Xmnig

BmE

-XX:NewRatio=2

-XX:NewRatio LALEBIA iR EFERLFIZBEFR ) .
BP: new:old=1:2

- -XX:SurvivorRatio=6

ARG R i&Eedenflsurvivor(SOaS1)

XX:SurvivorRatio B: Eden:S0:51=6:1:1
REBNEEAEIRSEIA/N KIEEREE

-Xss " -Xss256k
NNFIEE

Bl EEjavaUikIiAs

#ETF javadn 2L i
[root@centos ~]#java
Usage: java [-options] class [args...]
(to execute a class)
or java [-options] -jar jarfile [args...]
(to execute a jar file)
where options include:
-d32 use a 32-bit data model if available
-d64 use a 64-bit data model if available
-server to select the "server" VM
The default vM 1is server.

-cp <class search path of directories and zip/jar files>
-classpath <class search path of directories and zip/jar files>
A : separated Tist of directories, JAR archives,
and zIP archives to search for class files.
-D<name>=<value>
set a system property
-verbose: [class|gc|jni]
enable verbose output
-version print product version and exit
-version:<value>
warning: this feature is deprecated and will be removed
in a future release.
require the specified version to run
-showversion print product version and continue
-jre-restrict-search | -no-jre-restrict-search
warning: this feature is deprecated and will be removed
in a future release.
include/exclude user private JREs in the version search



-7 -help print this help message

-X print help on non-standard options #dEbrifELL
-ea[ :<packagename>... | :<cTassname>]
-enableassertions[:<packagename>. .. |:<classname>]

enable assertions with specified granularity
-da[:<packagename>...|:<classname>]
-disableassertions[:<packagename>. .. |:<classname>]

disable assertions with specified granularity
-esa | -enablesystemassertions

enable system assertions
-dsa | -disablesystemassertions

disable system assertions
-agentlib:<Tibname>[=<options>]
Toad native agent library <libname>, e.g. -agentlib:hprof
see also, -agentlib:jdwp=help and -agentlib:hprof=help
-agentpath:<pathname>[=<options>]
Toad native agent library by full pathname
-javaagent:<jarpath>[=<options>]
Toad Java programming language agent, see java.lang.instrument
-splash:<imagepath>
show splash screen with specified image
See http://www.oracle.com/technetwork/java/javase/documentation/index.html for
more details.
[root@tl ~]#

#1 java ek i
[root@centos8 ~]#java -X
-Xmixed mixed mode execution (default)
-Xint interpreted mode execution only
-Xbootclasspath:<directories and zip/jar files separated by :>
set search path for bootstrap classes and resources
-Xbootclasspath/a:<directories and zip/jar files separated by :>
append to end of bootstrap class path
-Xbootclasspath/p:<directories and zip/jar files separated by :>
prepend in front of bootstrap class path

-Xdiag show additional diagnostic messages

-XnocTlassgc disable class garbage collection

-Xincgc enable incremental garbage collection

-Xloggc:<file> Tog GC status to a file with time stamps

-Xbatch disable background compilation

-Xms<size> set initial Java heap size

-Xmx<size> set maximum Java heap size

-Xss<size> set java thread stack size

-Xprof output cpu profiling data

-Xfuture enable strictest checks, anticipating future default
-Xrs reduce use of 0S signals by Java/VM (see documentation)
-Xcheck: jni perform additional checks for INI functions
-Xshare:off do not attempt to use shared class data

-Xshare:auto use shared class data if possible (default)
-Xshare:on require using shared class data, otherwise fail.
-XshowSettings show all settings and continue

-XshowSettings:all

show all settings and continue
-XshowSettings:vm show all vm related settings and continue
-XshowSettings:properties

show all property settings and continue
-XshowSettings:Tlocale



show all locale related settings and continue

The -X options are non-standard and subject to change without notice.

#AE T A AR e T 4 Fi AR AUE
[root@centos8 ~]#java -XX:+PrintFlagsFinal
[GTobal flags]
intx ActiveProcessorcount = -1
{product}
uintx AdaptiveSizeDecrementScaleFactor =4
{product}
uintx AdaptiveSizeMajorGCDecayTimeScale = 10
{product}
uintx AdaptiveSizePausePolicy =0
{product}
uintx AdaptiveSizePolicyCollectionCostMargin = 50
{product}
uintx AdaptiveSizePolicyInitializingSteps = 20
{product}
uintx AdaptiveSizePolicyoutputInterval =0
{product}
uintx AdaptiveSizePolicyweight = 10
{product}
uintx AdaptiveSizeThroughPutPolicy =0
{product}

#E G A AR S I ERAE
[root@centos8 ~]#java -XX:+PrintFlagsInitial
[GTobal flags]
intx ActiveProcessorcount = -1
{product}
uintx AdaptiveSizeDecrementScaleFactor =4
{product}
uintx AdaptiveSizeMajorGCDecayTimeScale = 10
{product}
uintx AdaptiveSizePausePolicy =0
{product}
uintx AdaptiveSizePolicyCollectionCostMargin = 50
{product}
uintx AdaptiveSizePolicyInitializingSteps = 20
{product}

#0247 I R e

[root@centos8 ~]#java -XX:+PrintCommandLineFlags

-XX:InitialHeapSize=15598528 -XX:MaxHeapSize=249576448 -
XX:+PrintCommandLineFlags -XX:+UseCompressedClassPointers -XX:+UseCompressedOops
-XX:+UseParallelGC

# LM -XX:+UseParallelGC wHXMpIfliHParallel Scavenge + Parallel ol1d

el ERMERE)VVMRFSE

#IRIN IVMIR B 2 it 5 R AR R NI L/ 4, WTEE AL BRI B N A7 N S N A7) 1/ 64
[root@centos8 ~]#cat Heap.java



public class Heap {
public static void main(string[] args){
/ /IRTE IVMIR B H R B R N A, 74T A
Tong max = Runtime.getRuntime() .maxmMemory();
/ /1R Bl IVMATEE A, S N A7
Tong total = Runtime.getRuntime().totalMemory();

System.out.printIn("max="+max+" 7 \t"+(max/(doub1e)1024/1024)+"MB") ;
System.out.printin("total="+total+"Ff\t"+
(total/(doub1e)1024/1024)+"MB");

}

#omikAE i lass Xt
[root@centos8 ~]#javac Heap.java

#id i $CLASSPATHTE & 20 g 4%, IR B2, o] Lhdid java -cp /pathige i
[root@centos8 ~]#echo $CLASSPATH
/usr/local/jdk/1ib/:/usr/Tocal/jdk/jre/Tib/

[root@centos8 ~]#cp Heap.class /usr/local/jdk/Tib

#EE U A FEROME
[root@centos8 ~]#java -XX:+PrintGCDetails Heap
max=243269632F75 232.0MB
total=16252928%% 15.5MB
Heap
def new generation total 4928K, used 530k [0x00000000f1000000,
0x00000000f1550000, 0x00000000f6000000)
eden space 4416K, 12% used [0x00000000f1000000, 0x00000000f1084a60,
0x00000000f1450000)
from space 512K, 0% used [0x00000000f1450000, 0x00000000f1450000,
0x00000000f14d0000)
to space 512K, 0% used [0x00000000f14d0000, 0x00000000f14d0000,
0x00000000f1550000)
tenured generation total 10944K, used Ok [0x00000000f6000000,
0x00000000f6ab0000, 0x0000000100000000)
the space 10944k, 0% used [0x00000000f6000000, 0x00000000f6000000,
0x00000000f6000200, 0x00000000f6ab0000)
Metaspace used 2525K, capacity 4486K, committed 4864K, reserved 1056768K
class space used 269K, capacity 386K, committed 512K, reserved 1048576K

#485E W A7)
[root@centos8 ~]#java -Xms1024m -Xmx1024m -XX:+PrintGCDetails Heap
max=1037959168+5 989.875MB
total=1037959168%1 989.875MB
Heap

def new generation total 314560K, used 11185K [0x00000000c0000000,
0x00000000d5550000, 0x00000000d5550000)

eden space 279616K, 4% used [0x00000000c0000000, 0x00000000c0aec408,
0x00000000d1110000)

from space 34944k, 0% used [0x00000000d1110000, 0x00000000d1110000,
0x00000000d3330000)

to  space 34944k, 0% used [0x00000000d3330000, 0x00000000d3330000,
0x00000000d5550000)

tenured generation total 699072K, used OK [0x00000000d5550000,
0x0000000100000000, 0x0000000100000000)



the space 699072K, 0% used [0x00000000d5550000, 0x00000000d5550000,
0x00000000d5550200, 0x0000000100000000)
Metaspace used 2525K, capacity 4486K, committed 4864K, reserved 1056768K
class space used 269K, capacity 386K, committed 512K, reserved 1048576K

#LURHE L Imax—F#E , i fMetaspaceZ #1714 , BB I A B T-heap i)
[root@centos8 ~]#echo '(314560+699072)*1024"' |bc
1037959168

SEfl: E5/00M

[root@centos8 ~]#cat HeapOom2.java
import java. util. Random;
public class Heapoom2 {
public static void main(string[] args) {
String str = "I am Tao wang";
while (true){
str += str + new Random().nextInt(88888888); //A:)0%188888888. [alfffit

ke

[root@centos8 ~]#javac -cp . HeapOom2.java

[root@centos8 ~]#java -Xms1l00m -Xmx100m -XX:+PrintGCDetails -cp . HeapOom2
[GC (Allocation Failure) [DefNew: 27213K->2940K(30720K), 0.0026366 secs] 27213K-
>5624K(99008K), 0.0027124 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 24949K->0K(30720K), 0.0044922 secs] 27633K-
>8307K(99008K), 0.0045959 secs] [Times: user=0.00 sys=0.00, real=0.01 secs]
[GC (Allocation Failure) [DefNew: 16550K->0K(30720K), 0.0037276 secs] 24857K-
>19041K(99008K), 0.0037898 secs] [Times: user=0.00 sys=0.01, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 21468Kk->0K(30720K), 0.0111687 secs] 40509K-
>40509K (99008K), 0.0112437 secs] [Times: user=0.00 sys=0.01, real=0.01 secs]
[GC (Allocation Failure) [DefNew: 21951K->0K(30720K), 0.0084048 secs] 62460K-
>61977K(99008K), 0.0084641 secs] [Times: user=0.00 sys=0.01, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 21468K->21468K(30720K), 0.0000177 secs]
[Tenured: 61977K->35141K(68288K), 0.0068683 secs] 83445K->35141K(99008K),
[Metaspace: 2479K->2479K(1056768K)], 0.0069358 secs] [Times: user=0.01 sys=0.00,
real=0.01 secs]
[Full GCc (Allocation Failure) [Tenured: 35141K->32444K(68288K), 0.0091498 secs]
35141K->32444K(99008K), [Metaspace: 2479K->2479K(1056768K)], 0.0091975 secs]
[Times: user=0.01 sys=0.00, real=0.01 secs]
Exception in thread "main" java.lang.outOofMemoryError: Java heap space

at java.util.Arrays.copyof(Arrays.java:3332)

at
java.lang.AbstractStringBuilder.ensureCapacityInternal(AbstractStringBuilder.jav
a:124)

at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:674)

at java.lang.StringBuilder.append(StringBuilder.java:208)

at Heapoom2.main(HeapOom2.java:6)
Heap
def new generation total 30720K, used 1048K [0x00000000f9c00000,
0x00000000fbd50000, 0x00000000fbd50000)

eden space 27328K, 3% used [0x00000000f9c00000, 0x00000000f9d06158,

0x00000000fb6b0000)



from space 3392K, 0% used [0x00000000fba00000, 0x00000000fba00000,
0x00000000fbd50000)

to  space 3392K, 0% used [0x00000000fb6b0000, 0x00000000fb6b0000,
0x00000000fba00000)

tenured generation total 68288K, used 32444k [0x00000000fbd50000,
0x0000000100000000, 0x0000000100000000)

the space 68288k, 47% used [0x00000000fbd50000, 0x00000000fdcff248,

0x00000000fdcff400, 0x0000000100000000)

Metaspace used 2510K, capacity 4486K, committed 4864K, reserved 1056768K

class space used 268K, capacity 386K, committed 512K, reserved 1048576K

8.2.4.2 JDK TEI=(EAER

8.2.4.2.1 Efl1: jvisualvmI B

ehl: IEESEziTIavaiEF

#java -cp . -Xms512m -Xmxlg Helloworld

#IH javafe 7
javac Helloworld.java
java -classpath . -Xms512m -Xmx1lg Helloworld

[root@tomcat ~]#cat Helloworld.java
pubTlic class Helloworld extends Thread {
public static void main(string[] args) {
try {
while (true) {
Thread.sTeep(2000);
System.out.printin("hello magedu");
}
} catch (InterruptedeException e) {
e.printStackTrace(Q);

#RBENFY . class 3k

[root@tomcat ~]#javac Helloworld.java

[root@tomcat ~]#11 Helloworld.class

-rw-r--r-- 1 root root 590 Jul 13 16:31 Helloworld.class
[root@tomcat ~]#file Helloworld.class

Helloworld.class: compiled Java class data, version 52.0 (Java 1.8)

#18E Btz T class 3

[root@tomcat ~]#java -cp . -Xms512m -Xmxlg Helloworld
hello magedu

hello magedu

hello magedu

#ol# N T 7 VAR B CLASS U 8 2 4%

[root@tomcat ~]#echo $CLASSPATH
/usr/local/jdk/1ib/:/usr/Tocal/jdk/jre/Tib/

[root@tomcat ~]#mv Helloworld.class /usr/local/jdk/1ib/

#IP AT 22 N
[root@tomcat ~]#java Helloworld


af://n2296
af://n2297

[root@tomcat ~]#java -Xms256m -Xmx512m
[root@tomcat ~]#java -Xms128m -Xmx512m

HelTloworld
hello magedu

[root@tomcat ~]#jps
21299 Main

21418 3JIps

21407 Helloworld

#4 L1 nux B B T B B r#lwi ndows 51
#7951

HeTlloworld
-XX:NewSize=64m -XX:MaxNewSize=200m

#1E5 JefEwindows L FF A Xwindows Server, WiXmanager
[root@tomcat ~]#export DISPLAY=10.0.0.1:0.0

#7952 /[l MobaxXterm &%

[root@tomcat ~]#yum -y install xorg-x1ll-xauth xorg-x1ll-fonts-* xorg-x11l-font-

utils xorg-x11l-fonts-Typel
[root@tomcat ~]#exit

#12TEE TR
[roottomcat ~]#which jvisualvm

/usr/local/jdk/bin/jvisualvm

[root@tomcat ~]#jvisualvm

4| Java VisualvM

File Applications VYiew Tools Window Help

=8
Applications X

¢ B Local

& Helloworld (pid 21407)

[¥] visualvm
& Remote
g vM Coredumps
Snapshots

S EHH
E) (" Start Page x| & HelloWorld (pid 21407) x|

(8 overview | Wl Monitor | [=] Threads | fQ Sampler | © Profiler

C Helloworld (pid 21407)

Overview

PID: 21407

Host: localhost

Main class: Helloworld

Arguments: <none>

JVM: Java HotSpot{TM) 64-Bit Server VM (25.241-b07, mixed mode)
Java: version 1.8.0_241, vendor Oracle Corporation

Java Home: jusr/localfidkl.8.0_241/re

JVM Flags: <nonex

Heap dump on OOME: disabled

Saved data x| | JvM arguments | System properties

Saved data

Details

Thread Dumps: 0 -Kms256m
Heap Dumps: 0 “Kmx512m
Profiler Snapshots: 0



4| Java VisualvM

- X

File Applications VYiew Tools Window Help

=8| 3&E®
Applications X El (" StartPage x| & Helloworld (pid 21407) x| [«D[=E
? iz‘: ) (R IHYTED @ Overview | [l Monitor | [=] Threads | JQ Sampler | (© Profiler

lellowo Pl
@\i',vlsua'VM C HelloWorld (pid 21407)
Remote
By vM Coredumps ponisy

=
Snapshots Uptime: 2 min 02 sec

CcPU x| | Heap | Metaspace

W] CPU  [¥] Memory [V] Classes [v] Threads

x

x

200 MB
50%
100 MB
- A
1:20:15 PM 1:20:30 PM 1:20:45 PM 1:21:00 PM 1:20:15 PM 1:20:30 PM 1:20:45 PM 1:21:00 PM
[ CPU usage M GC activity B Heap size M Used heap
Classes X | Threads
1500 10
1,000
H
500
0 0
1:20:15 PM 1:20:30 PM 1:20:45 PM 1:21:00 PM 1:20:15 PM

[ Total loaded classes W Shared loaded classes

4| Java VisualvM

1:20:30 PM 1:20:45 PM 1:21:00 PM
@ Live threads W Daemon threads

- X

File Applications View Tools Window Help

=6 B|&H®HH ‘
Applications X Bl [ “Start Page x|/ & Helloworld (pid 21407) x| KIS
] :(:'Iellowmd AT (T overview | [ Monitor | (=] Threads | @ Sampler | (O Profiler

[#] visuaivm C HelloWorld (pid 21407)
& Remote
s vM Coredumps ponisy

=
Snapshots Uptime: 3 min 36 sec

Heap | Metaspace

[1cPU W] Memory []Classes []Threads

Perform GC Heap Dump

x

Size: 268,435,456 B

Used: 32,951,848 B
Max: 536,870,912 B

|
250 MB

225 MB

200 MB

175 MB

150 MB

125 MB

100 MB

75 MB

50 MB

25 MB

0ME

1:20:15 PM 1:20:30 PM 1:20:45 PM 1:21:00 PM 1:21:15 PM 1:21:30 PM 1:21:45 PM

8.2.4.2.2 2fl2: {EH jvisualvmfl Visual GC s

Sef: fE jvisualvmpy Visual GC #f4 2R javatEFAIO0M

[root@centos8 ~]#cat HeapOom.java
import java.util.ArrayList;
import java.util.List;

public class Heapoom {
public static void main(string[] args) {
List<byte[]> Tist =new ArrayList<byte[]>Q);
int i = 0;
boolean flag = true;
while(flag){

try{
i++;

1:22:00 PM 1:22:15PM 1:22:30 PM 1:22:45
[ Heap size W Used heap

Tist.add(new byte[1024* 10241);//HERIEHN—1IMA/NHIELH AT 5

Thread.sleep(1000);

}catch(Throwable e){
e.printStackTrace();
flag =false;


af://n2304

System.out.printIn("count="+i);//i0TI&4T (MREL

L2 Virtual GCREE

(%] Java VisualvM

File Applications mew-mndow Help

- B

g Plugins <gm—

Options

Applications X |

? Local
[&] visualvM
& Helloworld (pid 2631)
& remote
¥M Coredurmps
Snapshots

El “startPage x| g Helloworld ipid 2631} x| ][]

! overview | [ Moniter | ] Threads | @ Sampler | © Profiler |
Z Helloworld (pid 2631)

Monitor

Uptime: 2 min 00 sec

Heap I Metaspace

[]cPu [¥]Memory []Classes []Threads

‘ Perform GC I| Heap Durnp ‘

x

Size: 4,587,520 B

Max: 1.052,130432 B

Used: 799,408 B

4 MB

3 ME

2 Me

0 ME

10:28:00 AM 10:28:30 &AM 10:29:00 AM 10:29:30 AM

H Metaspace size B Used Metaspace

[_u_?_j Plugins

[ Updates I Available Plugins (18) [’Downloaded rlnstalled ]/Scttinus

Check for Newest

Search:

Install [ Name [ Category I Source
[] wisualvM-Glassfish Application Se...
[] wisualvM-Extensions Platform Ir]
[] startup Profiler Profiling I7]
[[] BTrace Workbench Profiling fr]

VisualvM-Security Security fr]

v| |visual GC Tools i
(] VisualvM-BufferMonitor aals I7]
’D Threads Inspector Is i
[] visualvMJConsole Tools fr]
[] wisualvM-MBeans Tools i
[] Killapplication Tools [77]
[[] Tracervmstat Probes Tracer i
[] Tracer-Monitor Probes Tracer )
[] Tracer-Swing Probes Tracer fr]
[[] Tracer-10 Probes Tracer fr)
[] Tracer-Collections Probes Tracer fr]
[] Tracer|¥M Probes Tracer )
[] 0QL Syntax Support ul fr]

L

Visual GC

>

§p Community Contributed Plugin

Version: 2.1.2

Author: Jiri Sedlacek

Date: 11/25/13

Source: |ava YisualvM Plugins Center
Homepage: https:ffvisualvm java.net

Plugin Description

Integration of the Visual GC tool into VisualvM. Visual GC user interface
is displayed for each local or remote application with performance
counters available via jvrnstat API.

The Visual GC tool attaches to an instrumented HotSpot J¥M and
collects and graphically displays garbage collection, class loader, and
HotSpot compiler performance data.

See the Visual GC horme page for information on using the tool:
i lgc - Vi lecti itori

)

1 plugin selected, 45kB




[#] Plugins

Updates | Available Plugins {18) | Downloaded | Installed | Settings

Search: ’7

>

Visual GC

§) Community Contributed Plugin

Version: 2.1.2

Author: Jiri Sedlacek

Date: 11/25/13

Source: Java VisualvM Plugins Center
Homepage: i i

Plugin Description

Integration of the Visual GC tool into VisualvM. Visual GC user interface
is displayed for each local or remote application with performance
counters available via jvmnstat APl

The Visual GC tool attaches to an instrumented HotSpot |vM and
collects and graphically displays garbage collection, class loader, and
HotSpot cornpiler performance data.

See the Visual GC home page for information on using the tool:
i lgc - Wi lecti itori

4

Install [ Name [ Category | Source
]  wisualvM-Glassfish Application Se...
[] wisualvM-Extensions Platform fr]
[]  Startup Profiler Profiling [7]
[] BTrace workbench Profiling fr]
(] VisualvM-Security Security I7]
v] |visual GC Tools iy
(] VisualvM-BufferMonitor Tools Ir]
7 [] Threads Inspector Tools i
[ wisualvM-Console Tools [7]
[] visualvM-MBeans Tools fr]
[ Killapplication Tools i
[] Tracerjvmstat Probes Tracer ﬂﬂ
[] Tracer-Monitor Probes Tracer [7r]
[] Tracer-Swing Probes Tracer b}
[] Tracer-0 Probes Tracer )
[[] Tracer-Collections Probes Tracer [r]
[[] TracervM Probes Tracer fr)
[] 0OQL Syntax Support ul i
1 plugin selected, 43kB

-/

[€7] Plugin Installer

Welcome to the Plugin Installer

The installer will download, verify and then install the selected pluagins.

The following plugins will be installed:

Visual GC [2.1.2]

< Back

Mext = Cancel Help




4" Plugin Installer

License Agreement
Please read all of the following license agreements carefully,

In order to continue with the installation, you need to agree with all of the license
agreements associated with the particular plugins.

Plugins: |¥isual GC [2.1.2]

4

For the VisualvM integration module:
For the Visual GC library:

Oracle Binary Code License Agreement for Java SE and JavaFX Technologies

ORACLE AMERICA, INC. ("ORACLE"), FOR AND ON BEHALF OF ITSELF AND ITS
SUEBSIDIARIES ANMD AFFILIATES UNDER COMMON CONTROL, 1S WILLING TO LICENSE
THE SOFTWARE TO YOU OMNLY UPON THE CONDITION THAT YOU ACCEPT ALL OF THE
TERMS CONTAINED IN THIS BINARY CODE LICENSE AGREEMENT AND SUPPLEMENTAL
LICENSE TERMS (COLLECTIVELY "AGREEMENT"). PLEASE READ THE AGREEMENT
CAREFULLY, BY SELECTING THE "ACCEPT LICENSE AGREEMENT" {OR THE
EQUIVALENT) BUTTON AND/OR BY USING THE SOFTWARE YOU ACKNOWLEDGE THAT
YOU HAVE READ THE TERMS AND AGREE TO THEM. IF YOU ARE AGREEING TO THESE

MmE

[¥] | accept the terms in all of the license agreements.

= Back Install Cancel Help




4" Plugin Installer

Download
Please wait until the installer downloads the requested plugins.

Downloading plugins...

I

Establishing a connection ...

[ ]Run In Background

< Back Install

Cancel

Help




[€7] Plugin Installer X

Installation completed successfully
Click Finish to guit the installer.

The Plugin Installer has successfully installed the following plugins:
Visual GC

Finish| Help

qu Plugins X

[ Updates I Available Plugins (17) | Downloaded | Installed (1) | Settings

Check for Newest Search:
Install [ Name [ Category I Source : . .
[] visualvM-Glassfish Application Se... VisualvVM-BufferMonitor
[] wisualvM-Extensions Platform [r]
[] startup Profiler profiling & {4 Community Contributed Plugin
[[] BTrace Workbench profiling i Version: 1.5
1 H i ersion: 1.
s VisusvEEss sy Securhy i Author: Tornas Hurka, Jiri Sedlacek
[ visualvM-BufferMonitor Tools i Date: 11/7/16
[J Threads Inspector Tools 7] Source: Java VisualvM Plugins Center
[] visualvM-JConsole Tools g Homepage: https:fivisualvri. github.io
[] wisualvM-MBeans Tools
[] FKillapplication Tools fr) . -
[[] Tracerjvmstat Probes Tracer fr] Plugin Description
[] Tracer-Monitor Probes Tracer i A plugin to monitor usage of direct buffers created by
[] Tracer-Swing Probes Tracer fr] ByteBuffer allocateDirect and mapped buffers created by FileChannel map.
[] Tracer-0 Probes Tracer & Note that the buffers rqonltnring requires the monitored application to run
[] Tracer-Collections Probes Tracer [77] IDK 7 starting from Build 36.
[[] Tracer-¥M Probes Tracer fr]
[] OQL Syntax Support Ul 7]

——— oo [

&7 L EOOMIER, EiE Tjvisualm, BJIAEEIZ 7 — FVisualGCTUHR, FTEMER

[root@centos8 ~]#java -Xms1l00m -Xmx200m HeapOom




@ Java VisualVM@t1.magedu.org - O X

File Applications View Tools Window Help
i
= é HeapOom (pid 15064) x| < »][=][8]

E Overview rﬂ Monitor rEl Threads I’Q, Sampler r () Profiler r =|visual GC |
& C HeapOom (pid 15064)
(=3
£| | visual GC Spaces Graphs
=
Refresh rate: msec.
Spaces X || Graphs x
Metaspace——  rOld (Cnmpile Time: 812 compiles - 751.338ms ]

rCIass Loader Time: 1548 loaded, 0 unloaded - 5.233s

rGC Time: 11 collections, 74.471ms Last Cause: Allocation Failure |
(Eden Space (64.000M, 34.000M): 13.712M, & collections, 46.545ms—|
rSuwivur 0 (8.000M, 4.188M): 0 ]
rSuwivor 1 (8.000M, 4.188M): 0 |
’—Old Gen {160.000M, 84.641M): 50.783M, 3 collections, 27.926ms |

]

(Metasna(e {1.008G, 8.875M): 8.384M

Histogram X

Parameters
{ Tenuring Threshold: 1 Max Tenuring Threshold: 15 Desired Survivor Size: 1081344 Current Survivor Size: 4390912 |

Histogram

e e[S S Sy S . ey e e e e e

HOOMAHERHIAVAIRFHT, S B FTAER

[root@centos8 ~]#java HeapOom
java.lang.outOofMemoryError: Java heap space

at Heapoom.main(HeapOom.java:12)
count=229

@ Java VisualVM@t1.magedu.org _ O X

File Applications View Tools Window Help
s 8
| Start page x|/  Heapoam (pid 15064 x| [{Dilxs)

2| (g overview | [ Monitor | [=] Threads | o) Sampler | (o) Profiler | =] visual GC |
=
£| © HeapOom (pid 15064)
al
&|  visual Ge [v] spaces [v] Graphs
=
- Refresh rate: msec.
Spaces x| | Graphs b

(Compile Time: 993 compiles - 1.974s

(Class Loader Time: 1555 loaded, 43 unloaded - 5.236s |

(GC Time: 19 collections, 315.659ms Last Cause: Allocation Failure |

(Eden Space {(64.000M, 64.000M): 64.000M, 12 collections, 152.624ms ———
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JProfiler@—INREEAR)avaFF A DT TR, BRLIRENEERFSITHEFERER, KBERIXE
ERNETREHTING, BT AFNSEERMEERINES

JProfilerER: http://www.ej-technologies.com/products/jprofiler/overview.html

Bl Z%jprofiler TEEAIOOM/REFIFIBEIRAIAIE

#7425 0penIDK
[root@centos8 ~]#dnf -y install java-1.8.0-openjdk-devel

[root@centos8 ~]#cat HeapOom.java
import java.util.ArrayList;
import java.util.List;

public class Heapoom {
public static void main(string[] args) {
List<byte[]> Tist =new ArrayList<byte[]>(Q);
int i = 0;
boolean flag = true;
while(fTag) {
try{
T4+
Tist.add(new byte[1024* 1024]);//HERIEIN—D1IMA/NKIELH AT R
Thread.sleep(1000);
}catch(Throwable e){
e.printStackTrace();
flag = false;
System.out.printTn("count="+1);//id &7 HIXE
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[root@centos8 ~]#javac HeapOom.java
[root@centos8 ~]#java -cp . -Xms5m -Xmx1Om -XX:+HeapDumpOnOutOfMemoryError
HeapOom
java.lang.outofMemoryError: Java heap space
Dumping heap to java_pid96271.hprof
Heap dump file created [8134070 bytes in 0.031 secs]
java.lang.outofMemoryError: Java heap space
at Heapoom.main(HeapOom.java:12)
count=8

[root@centos8 ~]#cat HeapOom2.java
import java. util. Random;
public class Heapoom2 {
public static void main(String[] args) {
String str = "I am lao wang";
while (true){
str += str + new Random().nextInt(88888888);

[root@centos8 ~]#javac HeapOom2.java
[root@centos8 ~]#java -cp . -Xms5m -Xmx1Om -XX:+HeapDumpOnOutOfMemoryError
HeapOom?2
java.lang.outOofMemoryError: Java heap space
Dumping heap to java_pid96339.hprof
Heap dump file created [4925877 bytes in 0.016 secs]
Exception in thread "main" java.lang.outOfMemoryError: Java heap space
at java.util.Arrays.copyof(Arrays.java:3332)
at
java.lang.AbstractStringBuilder.ensureCapacityInternal(AbstractStringBuilder.jav
a:124)
at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:674)
at java.lang.StringBuilder.append(StringBuilder.java:208)
at Heapoom2.main(HeapOom2.java:6)
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< O A https//www.ej-technologies.com/download/jprofiler/files w B o & T 9@ - @ @
eJ Technologies HOME ~ COMPANY ~ NEWS  PRODUCTS+  DOWNLOAD~  SUPPORT  ORDER

JPROFILER DOWNLOAD TRIAL KEY CHANGE LOG

DOWNLOAD JPROFILER Change release:  Current: JProfiler 11.1 v (L] LaTesT VERSioNS

JProfiler 11.1.4
2020-07-30
The download matrix below offers installers and archives for all supported platforms.

Download - Change log
perfino 4.0
2020-05-29
Download - Change log

-- Download JProfiler for Windows 64-bit
Setup Executable with JRE (106 MB) J DpownLoaD
.. - install4j 8.0.8

2020-08-01
Download - Change log

VERSION: 11.1.4
2020-07-30

64-BIT WINDOWS £ AWARDS

Setup Executable with JRE (106 MB)
ZIP Archive (171 MB)

Supported architectures: x64/AMD64
Supported versions: 10/8/7, Server 2019/2016/2012

JProfiler

Best Java Profiling / Testing Tool

il 32:BIT WINDOWS



© Setup - JProfiler 11.1.4 - | X

Welcome to the JProfiler Setup Wizard

This will install JProfiler on your computer. You can

elther select a quick installation with the default
options or a customized installation.

Click Next to continue, or Cancel to exit Setup.

@ Install into: C:\Program Files\jprofilerll

{)Custemize installation

Next > | | Cancel

@ Setup - JProfiler 11.1.4 — O X

License Information

Do vou wish to start an evaluation or enter vour license information

@ Ves, I would like to evaluate or enter my license information

OND, I just want to install

installd4j

Next > | ‘ Cancel




@ Setup - JProfiler 11.1.4 — a X

License Information

Flease enter yvour license information.

> (@ Evaluate for 10 days

The evaluation is fully functional. An activation will be performed
over the internet.

OEnter license key

Single or evaluation license Floating license

Name : | ‘ 9
Company : | ‘ 9

License key: | ‘9
Paste From Clipboard Clear
installd;
< Back | | Next > | ‘ Cancel
© Setup - JProfiler 11.1.4 - | X

License Information

Flease enter your license information.

P e ww g e wg ma v pw Fmo1

installd4j

’ () Evaluate for 10 days

The evaluation is fully functional. An activation will be performed
over the internet.

@Enter license key

@ Single or evaluation license OFloating license

Name : |wang | 9

Company : |magedu | e

License key: |E—J11—WANG#1684534—2Q2Q. 11. 12—1G—tr}'u8r1kr'f_".7}'h#2633b€1 |9

Paste From Cliphoard ” Clear |

< Back H Next > | ‘ Cancel
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@ java_pid96271.hprof - JProfiler 11.1.3
Session View Profiling Window Help

>
Start
Center

Session

‘ Telemetries

‘ﬂ:l- Live memory

h Heap Walker

Current Object Set

Thread Dump

i
n
t

E |

CPU views

Threads

Monitors & locks

Databases

t %2 0

iew
BPOMt gortings P

Profiling
© Classes

W Allocations .. Biggest Objects

Current object set: 3,902 objects in 160 classes

1 selection step, 7,662 kB shallow size

No grouping v Tree v Use.. v

Object
@ java.utilArrayList (0x5c0)
10 (1000%) clemeniData = javalang,Objec(
© javalang.System (0x19b)
@ java.io.PrintStream (0x366)
© java.nio.charset.Charset (Oxed)
@ sun.misc.Launcher$ExtClassLoader (0x5d1)
@ sun.nio.cs.StandardCharsets (Oxea)
© sun.utillocaleBaseLocale (0x4e)
@ java.io.File (0x13d)
@ javalang.Integer$integerCache (0x86)
@ java.util.Locale (0x61)
@ javalang.CharacterDatalatin (0x47)
@ sun.misc.VM (0x72)

Selection step 1 : All objects after full GC, retaining soft references
3,902 objects in 160 classes

@ java_pid96271.hprof - JProfiler 11.1.3
Session View Profiling Window Help

>
Start
Center

Session

' Telemetries

‘ﬂ:l- Live memory

ﬁ Heap Walker

Current Object Set
Thread Dump

l CPU views
o
n

t

Threads

Monitors & locks

3 Databases
° JEE & Probes

MBeans

1 o
Export Help

Profiling View specific

@8 All thread groups

main
L main
system

Finalizer
Reference Handler
Signal Dispatcher

java.lang.OutOfMemoryError.<init>() (line: 48)
HeapOom.main(java.lang.String[ ]) (i

“+ m @ Orecordings

View specific

3 References

= Show In Graph

+ ™ @ o0recordings

AN

o a
GoTo

Back G

@Time

& w0

1 36,080 bytes (0 %)

| 25,048 bytes (0 %)
12,432 bytes (0 %)
8,192 bytes (0 %)
6,936 bytes (0 %)
6,032 bytes (0 %)
6,008 bytes (0 %)
5,752 bytes (0 %)
4,288 bytes (0 %)
3,568 bytes (0 %)
3,296 bytes (0 %)

java pid9... java pid9..

©}

Show
Selection

4 Inspections

Retained Size
I 7,340 KB (95 %)

Jul 19, 2020 6:37:19 PM

Jul 19, 2020 6:37:19 PM

VM #1

VM #1

= Graph

00:00

00:00

ko Snapshot

ke Snapshot

X



@ java_pid96339.hprof - JProfiler 11.1.3

- X
Session View Profiling Window Help
. t % 0 © 0 alo
Start View GoTo  Show
Center BPOrt cottings | P Eace Start | Selection
Session profiling View specific
’ Telemetries O Classes W Allocations 3™ Biggest Objects X References @ Time @ Inspections = Graph
. Current object set: 3,914 objects in 160 classes
Live memory
1 selection step, 4,451 kB shallow size
i Heap Walker No grouping V|| = Tree v|| Use..~ =G Show In Graph | | &% 1% || @
Object Retained Size v
Current Object Set L Jchar[ ] (0xfSc) ["I am lao wangl am lao wang46829399! am lao wangl am lao wang4682¢ 2,752 kB (61 %)
v

java.lang.String (0x95¢) ["l am lao wangl am lao wang4t | am lao wangl am lao w I . (30 %)
java.lang String ] gl 946829399 gl am | 376 kB (30 %

Thread Dump m— 1,376 kB (100.0%) value @ char[] ['l am lao wangl am lao wang468293991 am lao wangl am lao wang46829399178161611 am lao wangl am lao wang468293991 am

> @ javalang.System (0x19¢) 1 36,080 bytes (0 %)
. CPU views > @ java.ioPrintStream (0x89f) 1 25,048 bytes (0 %)
> 1@ javanio.charset.Charset (Oxee) | 12,432 bytes (0 %)
- Thread: > @ sunmisc.Launcher$ExtClassLoader (0x5b) | 8,144 bytes (0 %)
=X el > @ sunniocsStandardCharsets (Oxeb) 1 6,936 bytes (0 %)
> G sun.util.locale.BaseLocale (0x4f) 6,032 bytes (0 %)
? Monitors & locks > @ javaiofFile (0x13e) 6,008 bytes (0 %)
> @ javalang.Integer$integerCache (0x87) 5,752 bytes (0 %)
> @ javautil.Locale (0x62) 4,288 bytes (0 %)
g Databases
Selection step 1: All objects after full GC, retaining soft references
° JEE & Probes 3,914 objects in 160 classes
MBeans
“+ ™ @ Orecordings Jul 19, 2020 6:48:03 PM VM #1 00:00 k4 Snapshot
& java_pid96339.hprof - JProfiler 11.1.3 - X

Session View Profiling Window Help

¥ 7]
Start
Center Export Help

Session Profiling View specific

. 8 All thread groups
, Telemetries main
L main
9 Live memory system

x Finalizer
Reference Handler
i Heap Walker Signal Dispatcher

Current Object Set

Thread Dump

CPU views

java.lang.OutOfMemoryError.<init>() (line: 48)
Threads java.util. Arrays.copyOf(char( ], int) (line: 3332)
Jjava.lang.AbstractStringBuilder.ensureCapacitylnternal(int) (line: 124)
java.lang.AbstractStringBuilder.append(int) (line: 674)
Jjava.lang.StringBuilder.append(int) (line: 208)
HeapOom2.main(java.lang.String[ ]) (line: 6)

Monitors & locks

Databases

© B = i mm

JEE & Probes

‘p MBeans

“+ ™ @ Orecordings Jul 19, 2020 6:48:03 PM VM #1 00:00 k4 Snapshot

8.2.4.3 TomcatfJJVMSELE B
BOARIERE, XmxKEMERT1/48907F, HEIAHRFIEESANIG,

fEbin/catalina.sh&H0—4T

# 0S specific support. $var _must_ be set to either true or false.
#AIN N TH—AT
JAVA_OPTS="-server -Xmsl128m -Xmx512m -XX:NewSize=48m -XX:MaxNewSize=200m"

cygwin=false

darwin=false

-server: VMigfr{Eservertis, ATEARS &b i KRR P2 1T A1
-client: VMgfrfECTientist, A% im IR 5 s e it

B2 Tomcat M=


af://n2340

[root@tomcat ~]#ps aux|grep tomcat

tomcat 22194 5.1 15.1 2497008 123480 ? ST 13:31 0:03
/usr/local/jdk/jre/bin/java -
Djava.util.logging.config.file=/usr/Tocal/tomcat/conf/logging.properties -
Djava.util.logging.manager=org.apache.juli.ClassLoaderLogManager -server -
Xmx512m -Xms128m -XX:NewSize=48m -XX:MaxNewSize=200m -
Djdk.tls.ephemeralDHKeySize=2048 -
Djava.protocol.handler.pkgs=org.apache.catalina.webresources -
Dorg.apache.catalina.security.SecurityListener.UMASK=0027 -
Dignore.endorsed.dirs= -classpath
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar -
Dcatalina.base=/usr/local/tomcat -Dcatalina.home=/usr/local/tomcat -
Djava.io.tmpdir=/usr/local/tomcat/temp org.apache.catalina.startup.Bootstrap
start

Neaeginialserver statustilmE, ALABZEILATIRE

@ /manager X 4+ = X
< C  ® A%2£ | 10.0.0.101:8080/manager/status Y @ e B P € B e H
- ~ A

IRSSERIRE
LSRRI HIMLETPSSE0EN EEERY EERIRF IR
Tomcat.}g%& JVMERE VMRS OS.&# IRMERFNRE IRMERGRIE ENE 1Pk
| ApacheTomcat/s550 | 1.80241-b07 |  Oracle Corporation | Linux |  4.180-147l8x8664 |  amdéd | tlmageduorg | 1000101 |

FUISRAF: 109.24 MB SR 123.25 MB BAK7F 492.00 MB

Wit ES:d Miatk B BXAE =)
Eden Space Heap memory 38.50 MB 38.50 MB 160.00 MB 1.10 MB (0%)
Survivor Space Heap memory 4.75 MB 4.75 MB 20.00 MB 4.75 MB (23%)
Tenured Gen Heap memory 80.00 MB 80.00 MB 312.00 MB 8.14 MB (2%)
Code Cache Non-heap memory 243 MB 5.75 MB 240.00 MB 5.68 MB (2%)
Compressed Class Space Non-heap memory 0.00 MB 212 MB 1024.00 MB 1.91 MB (0%)
Metaspace Non-heap memory 0.00 MB 17.62 MB -0.00 MB 17.02 MB
BAIE: 200 MBUERIEAL: 10 MEURIETIC: O REEEFRM: 0
FAGMERTE): 0 ms SMERTE]: 0.0 s EREE: 0 R 0 KEFT: 0.00 MB AE.FT5: 0.00 MB .

8.2.5 WiIRITER =
RTEERRR: RGN TR R E— IR

o MANIREES: RBEGCETLE, STW —EHH{TEIEIKGEEE, TIFERE7 sedkarihiT
o FRIIREMIES: 1LGCEFRNIREUTF LM BRI LR TIERIE—Heit T A ARCh BRF1T BT R
PRERTT
1ZETETRE: IENRGCEIERTRTHIITHIT

o H{TRARMEMIES: — P GCLAETTRELTIE
o FHTLAREMES: SNCCEIERR—EMEIR T, ZOFMABCPURIR
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8.2.6 IFEERMAS

XIVMIEEESRIR N FAtR

o FWEBSHIEFTomcatE

o EXREUESTISHadoopES R A M

o EBRHEMIERIKafkasE

o TS |24 AYElasticSearch, Solr

IR EARMSEHMIER) VM BERR AR RES

o D STW BT, ER{TEEHT
o H GCIRE, ENESENRFAN

—RRIERT, AEALAERLATEREN:

* EFIREEIVER, RFERERK, HLUERSTEIL
o MTFIRSImARITE, AILAERATEML
o AEIWEBNA, AFmARBESS, RELHSTW, AILIERFARRENL
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8.2.7 Ll el

Aty = |
8.2.7.1 EALIREYZEE
Young Epsilon
) Parallel
Serial ParNew Scavenge
l'.‘. . '..": ‘.'..'.
NN . Wt N — G1 — ZGC Shenandoah
ooooo - . .
'''''''
Serial Parallel
CMs old old
e ————

8.2.7.1.1 EHRIREARRLIRENTES

R
o FrERER TSRS Serial: BERE. JRATNAHT, XRASHEZE BRSHESEMRSTW

Em——
GC“@FI
em—
il 2 3 YJHI TR ST, —
vz ey

.II. P kFia
CPU3

e FﬁJ RS

o FrERFHTEIMIKEESSPS(Parallel Scavenge): Z4fEF{T. AR, SF4STW, FRSHIEX
K AEERE WKERXTRRAE— N TEHINEITE

FIIE = izTAPRBIE) (ETRPABIERERE) |, tEMTEIHET1005
#, HehtukEitie1 o8, BREIERZE99%.

SELENLSHEFBCPURE, RRTEMIZEES, TEESHERSIERMATEASRER
15,

BRIEZ 4k, Parallel Scavenge WEERRE B BEMAT RIS, SRILMEAGEERNBNESRSEE
PINEST. BiEN AT Rt EParallel Scavenge5 ParNew W EEssHI— M EEX 5.,

LEAERARFTER BB B EE
fParNew AR, PSATLAFIEERICMSAHS

. %ﬁiﬁ#ﬁﬂ&%ﬁ%ParNew: AESerial WEERSHIZAAZIR G RLFRNI BRI TR TR T S &1
7. b FERSHIEX BT PSHIXUHR

KEMCMSECS R X T RER A st aEE iR SRS B LAZRYFINRTE], EEFESHARR
EE’J&F ¥, RIEFHINENIEERERT R
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BRI H P 2

o EBFMERITIESRSerial Old: Serial OldZSerialifEERRHIZ FAIRA PLEAZ. IR ATLHIT, [
BikERtRicESs

o EBENFTEMUERSParallel Old: SEAZ. MATFT, BNELERIFCER, XTREE

e

Parallel OldizE=28 2Parallel Scavenge UEEEBSHIBEELIRAS, X MIEERSRIDK1.6Z 54 FHIRIR
fit, MHotSpotEBHINAIEIRITEEESAIEIRtERTLAB M, Parallel Scavenge WIEEES T A5 CMSIEE
BEALERAMEATERE, —PEATEFPRR (BHEHENENGRS)

W AREIARFTE AL B ES
e CMS (Concurrent Mark SweepH&iFiciElcE %) ILsEE

(o]

FERLMBRREFERNTIELE—RIEIT, BMSTWEH(200msLAR), IRFHRDEE, 2 55X
MIARSS imBS RS LRERIRMEIE

DRANMER: ¥atric. FHARIFC. EFRc. FABR, ERRC. EFRcCHEER
STW,

- JiI /7 EE T e ' i HriRic JH R
- I RS il 2 2 W Hrid 1 /222
HJJ i i3 Jrktrid 4*1 i J}unf’t'
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YItEtRe: HIFEFRESTW (Stop The Word) , RARIE—TGC RootsBEEIZEXREXZEIRIXS
5, EERR.

FHAEIFC: FRGC Roots#THEANARANITE, ATHHBENRERKE. XNIET
ETFVAIRC, BEEMAR&AE—RETHN, FA&HIMSTW, EBERPHFASRSE .
BEHIRC: ATBIEEHEIMCEE, APPSR, XTSI R B
K—m, BRURHR, FVBIRc—HESr=ESTW,

HrREE: EEFtNcZE, SHEMNEIHTER, IFARc—HtEENREPLRE—REz
7R, BRI (FDMRtRCELAN®) . A HIISTW,

HTFENIRES, ENRKNHAIRCIFASIESESHEPEE—RIIT, ALASR X
i, CMSEESERIAERIKITSIE R SR &RE—EFH AT,



8.2.7.1.2 LIPS A BIZRIRAI S IR E

e G1(Garbage First)I{sE28

(o]

o

BEESRREIKEE, MIDK1.63CI8MIRM, |DK1.74%, HiFitBirEEsatEse. KKNE
RS ERIRAN T CMSIKEERSAIE I EFETEHIAEIES. IDKIBG1IRAEIARIKIEESS 12
W JDKOMRALAE(HEFR.

HEHRCERE L AT XENTBRA, B FEFAHEIIT.

DRANNER: ¥IEATRE. FRIRE. RERC. MR, FERImcHERT, EEMER
STWRBGCEREHITHIT.

G REEMRS A ERS, CRRIEMEELRIWR TR (Xt EGarbage-
FirstZ2=a9HK)

G1EERDRIFIABZCPU, SIZINE RIS, RS CPURYERESTWISERAIAT &)
(10msLAMA).

ARSI : XEGIEXNTCMSEIS—XMLE, GIFICMS—HEERR X E TS IRaTE,
BRG1EEBILLFEREERIEEE— IMEVHNNB A, BRI EASE
INZFD,

B IEIERE: +UseG1GC

o ZGCWIERES: IR STWEHR(TmsLAR), ATLAPK C++AURIER, BRTSEIGH B
e ShenandoahWf{{£288: FIZGCREXZ%, BRISLIGMER
o Epsilonfrgess: Vit JDK (R, NEMER, AR TEFRE
JVM 1.8 ERIARILIIREINLES: PS + ParallelOld, FREAAZ $1EB R 53T ILE1TIRM
8.2.7.2 hiiRINEERSR B
it EEE ava X SHHIBix. RER/DFUllGCFISTW
BT LA TSI LASHIEE . EERNIRKEESS
o -server }gEAServertE, B2 EIANE, —RREERILL T/

o

-XX:+UseSerialGC

E{TEClienti®IVT, #FEARSerial, ZFAEASerialOld

e -XX:+UseParNewGC

o

R EAParNew, EER EHSerialOld

e _XX:+UseParallelGC

o

EfTFservertaX T, #eE(LfEMBParallel Scavenge, EEL(HEA Parallel Old

e _XX:+UseParallelOldGC

o

(o]

e FEAParalell Scavenge, EE FFIParalell Old, FI_EE-XX:+UseParallelGC #H[E
-XX:ParallelGCThreads=N, 7EXE&EITENIGSERALLETIEINFTEIZES

e -XX:+UseConcMarkSweepGC

o

o

o

FEAERParNew, ZFRMIERCMS, Fikr5ziASerial Old
MRATEIESE, (SRR MR SRS

-XX:CMSInitiatingOccupancyFraction=N, NJ0-100Z#FRABEFERII/NIEDLLS
DR B

= FhA68
-XX:+UseCMSCompactAtFullCollection FFEIE FECMSKIEST, HTHRIZRE 2R

-XX:CMSFullGCsBeforeCompaction=N I&EZNRCMSIE, BT IRNEFRHEIE
-XX:+CMSParallelRemarkEnabled [E{EARICIER
Sefl:
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-XX:+UseConcMarkSweepGC -XX:CMSInitiatingOccupancyFraction=80 -
XX:+UseCMSCompactAtFullcollection -XX:CMSFullGCsBeforeCompaction=5

SBfl: BEERIALIREILES

#Linux

[root@rocky8 ~]#java -XX:+PrintCommandLineFlags -version
-XX:InitialHeapSize=31964352 -XX:MaxHeapSize=511429632 -
XX:+PrintCommandLineFlags -XX:+UseCompressedClassPointers -XX:+UseCompressedOops
-XX:+UseParallelGC

java version "1.8.0_301"

Java(TM) SE Runtime Environment (build 1.8.0_301-b09)

Java HotSpot(TM) 64-Bit Server VM (build 25.301-b09, mixed mode)

#windows

C:\Users\wang>java -XX:+PrintCommandLineFlags -version
-XX:InitialHeapSize=1071317952 -XX:MaxHeapSize=17141087232 -
XX:+PrintCommandLineFlags -XX:+UseCompressedClassPointers -XX:+UseCompressedOops
-XX:-UselLargePagesIndividualAllocation -XX:+UseParallelGC

java version "1.8.0_281"

Java(TM) SE Runtime Environment (build 1.8.0_281-b09)

Java HotSpot(TM) 64-Bit Server VM (build 25.281-b09, mixed mode)

Bl BEELIREMES

#-XX:+UseSerialGCcFk/rserial+Serialold
[root@rocky8 ~]#java -Xms1lOm -Xmx1Om -XX:+PrintGCDetails -XX:+UseSerialGC -cp .
HeapOom?2
[GC (Allocation Failure) [DefNew: 2376K->320K(3072K), 0.0004583 secs] 2376K-
>657K(9920K), 0.0004984 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 2374K->0K(3072K), 0.0003771 secs] 2711k-
>1257K(9920K), 0.0003866 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 2447K->0K(3072K), 0.0004045 secs] 3704K-
>2857K(9920K), 0.0004243 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 1643K->0K(3072K), 0.0001604 secs] 4500K-
>4457K(9920K), 0.0001758 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 1600K->0K(3072K), 0.0002896 secs][Tenured:
6057K->2856K(6848K), 0.0009171 secs] 6057K->2856K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0012276 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [DefNew: 1647K->1647K(3072K), 0.0000053 secs][Tenured:
6056K->2056K(6848K), 0.0006369 secs] 7703K->2056K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0006801 secs] [Times: user=0.00 sys=0.00, real=0.01 secs]
[GC (Allocation Failure) [DefNew: 1600K->1600K(3072K), 0.0000057 secs][Tenured:
5256K->5256K(6848K), 0.0005282 secs] 6856K->5256K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0005636 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full GCc (Allocation Failure) [Tenured: 5256K->5042K(6848K), 0.0008440 secs]
5256K->5042K(9920K), [Metaspace: 2480K->2480K(1056768K)], 0.0008589 secs]
[Times: user=0.00 sys=0.00, real=0.00 secs]
Exception in thread "main" java.lang.outOofMemoryError: Java heap space

at java.util.Arrays.copyof(Arrays.java:3332)

at
java.lang.AbstractStringBuilder.ensureCapacityInternal(AbstractStringBuilder.jav
a:124)

at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:674)

at java.lang.StringBuilder.append(StringBuilder.java:208)

at Heapoom2.main(HeapOom2.java:6)



Heap

def new generation total 3072K, used 105Kk [0x00000000ff600000,
0x00000000ff950000, 0x00000000ff950000)

eden space 2752K, 3% used [0x00000000ff600000, 0x00000000ff6la5c8,
0x00000000ff8b0000)

from space 320K, 0% used [0x00000000ff900000, 0x00000000ff900000,
0x00000000ff950000)

to  space 320K, 0% used [0x00000000ff8b0000, 0x00000000ff8b000O0,
0x00000000ff900000)

tenured generation  total 6848K, used 5042K [0x00000000ff950000,
0x0000000100000000, 0x0000000100000000)

the space 6848K, 73% used [0x00000000ff950000, 0x00000000ffe3cac8,

0x00000000ffe3cc00, 0x0000000100000000)

Metaspace used 2514K, capacity 4486K, committed 4864K, reserved 1056768K

class space used 268K, capacity 386K, committed 512K, reserved 1048576K

#-XX:+UseParNewGC# /~ParNew+Serialold
[root@rocky8 ~]#java -Xms1lOm -Xmx1Om -XX:+PrintGCDetails -XX:+UseParNewGC -cp .
HeapOom?2
Java HotSpot(TM) 64-Bit Server VM warning: Using the ParNew young collector with
the Serial old collector is deprecated and will Tikely be removed in a future
release
[GC (Allocation Failure) [ParNew: 2373K->265K(3072K), 0.0008588 secs] 2373K-
>664K(9920K), 0.0008885 secs] [Times: user=0.00 sys=0.00, real=0.01 secs]
[GC (Allocation Failure) [ParNew: 2316K->99K(3072K), 0.0007617 secs] 2716K-
>1559K(9920K), 0.0007802 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [ParNew: 2543K->24K(3072K), 0.0006585 secs] 4002K-
>3082K(9920K), 0.0006758 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [ParNew: 1665K->6K(3072K), 0.0004363 secs] 4722K-
>4660K (9920K), 0.0004525 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [ParNew: 1603K->2K(3072K), 0.0005977 secs][Tenured:
6252K->2652K(6848K), 0.0009806 secs] 6258K->2652K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0015996 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [ParNew: 1645K->1645K(3072K), 0.0000045 secs][Tenured:
5847K->1853K(6848K), 0.0006388 secs] 7492K->1853K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0006629 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [ParNew: 1597K->0K(3072K), 0.0004854 secs][Tenured:
5048K->5048K(6848K), 0.0006832 secs] 6646K->5048K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0011950 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full GCc (Allocation Failure) [Tenured: 5048K->5035K(6848K), 0.0006889 secs]
5048K->5035K(9920K), [Metaspace: 2480K->2480K(1056768K)], 0.0007030 secs]
[Times: user=0.00 sys=0.00, real=0.00 secs]
Exception in thread "main" java.lang.outOfMemoryError: Java heap space
at java.util.Arrays.copyof(Arrays.java:3332)
at
java.lang.AbstractStringBuilder.ensureCapacityInternal(AbstractStringBuilder.jav
a:124)
at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:674)
at java.lang.StringBuilder.append(StringBuilder.java:208)
at Heapoom2.main(HeapOom2.java:6)
Heap
par new generation total 3072K, used 105K [0x00000000ff600000,
0x00000000ff950000, 0x00000000ff950000)
eden space 2752K, 3% used [0x00000000ff600000, 0x00000000ff61la5c8,
0x00000000ff8b0000)
from space 320K, 0% used [0x00000000ff8b0000, 0x00000000ff8b0000,
0x00000000ff900000)



to  space 320K, 0% used [0x00000000ff900000, 0x00000000ff900000,
0x00000000ff950000)

tenured generation  total 6848K, used 5035K [0x00000000ff950000,
0x0000000100000000, 0x0000000100000000)

the space 6848K, 73% used [0x00000000ff950000, 0x00000000ffe3af00,

0x00000000ffe3b000, 0x0000000100000000)

Metaspace used 2514K, capacity 4486K, committed 4864K, reserved 105676

class space used 268K, capacity 386K, committed 512K, reserved 1048576K

#-XX:+UseParallelGC#/rPS+Parold I AEKIME
[root@rocky8 ~]#java -XmslOm -Xmx1Om -XX:+PrintGCDetails -XX:+UseParallelGC
. HeapoOom2
[GC (Allocation Failure) [PSyoungGen: 1953K->491K(2560K)] 1953K->755K(9728K),
0.0009754 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (AlTocation Failure) [PSYyoungGen: 2512K->492K(2560K)] 2775K->755K(9728K),
0.0005462 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [PSyoungGen: 2512K->96K(2560K)] 4359K->2735K(9728K),
0.0006484 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (ATTlocation Failure) [PSyoungGen: 888K->96K(2560Kk)] 5111K->4319K(9728K),
0.0004700 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [PSyoungGen: 96K->96K(2560K)] 4319K->4319K(9728K),
0.0004402 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full Gc (Allocation Failure) [PSyoungGen: 96K->0K(2560Kk)] [ParOldGen: 4223K-
>2632K(7168K)] 4319K->2632K(9728K), [Metaspace: 2480K->2480K(1056768K)],
0.0020238 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (ATTocation Failure) --[PSyoungGen: 1624K->1624K(2560K)] 7424K-
>7424K(9728K), 0.0004027 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full GC (Ergonomics) [PSYoungGen: 1624K->0K(2560K)] [ParoldGen: 5800K-
>1839K(7168K)] 7424K->1839K(9728K), [Metaspace: 2480K->2480K(1056768K)],
0.0018894 secs] [Times: user=0.00 sys=0.00, real=0.01 secs]
[GC (Allocation Failure) [PSyoungGen: 1584K->0K(1536K)] 6591K->5007K(8704K),
0.0004222 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (ATTocation Failure) [PSYoungGen: O0K->0K(2048K)] 5007K->5007K(9216K),
0.0003842 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full Gc (Allocation Failure) [PSyoungGen: OK->0K(2048Kk)] [ParOldGen: 5007K-
>5007K(7168K)] 5007K->5007K(9216K), [Metaspace: 2480K->2480K(1056768K)],
0.0016387 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (AlTlocation Failure) [PSyoungGen: O0K->0K(2048K)] 5007K->5007K(9216K),
0.0003614 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full GC (Allocation Failure) [PSYoungGen: OK->0K(2048k)] [ParOldGen: 5007K-
>4994K(7168K)] 5007K->4994K(9216K), [Metaspace: 2480K->2480K(1056768K)],
0.0017426 secs] [Times: user=0.01 sys=0.00, real=0.00 secs]
Exception in thread "main" java.lang.outOfMemoryError: Java heap space

at java.util.Arrays.copyof(Arrays.java:3332)

at
java.lang.AbstractStringBuilder.ensureCapacityInternal(AbstractStringBuilder
a:124)

at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:674)

at java.lang.StringBuilder.append(StringBuilder.java:208)

at Heapoom2.main(HeapOom2.java:6)

Heap
PSYoungGen total 2048K, used 41K [0x00000000ffd00000, 0x000000010000000
0x0000000100000000)

eden space 1024K, 4% used
[0x00000000ffd00000,0x00000000ffd0a518,0x00000000ffe00000)

from space 1024K, 0% used
[0x00000000fff00000,0x00000000fff00000,0x0000000100000000)
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to space 1024k, 0% used
[0x00000000ffe00000,0x00000000ffe00000,0x00000000fff00000)

ParoldGen total 7168K, used 4994k [0x00000000ff600000, 0x00000000ffd00000,
0x00000000ffd00000)

object space 7168K, 69% used
[0x00000000ff600000,0x00000000ffae0a98,0x00000000ffd00000)

Metaspace used 2514K, capacity 4486K, committed 4864K, reserved 1056768K

class space used 268K, capacity 386K, committed 512K, reserved 1048576K

#-XX:+UseParalleloldGC#E /RPS+Parold
[root@rocky8 ~]#java -XmslOm -Xmx1Om -XX:+PrintGCDetails -XX:+UseParalleloldGC
-Cp . Heapoom2
[GC (Allocation Failure) [PSyoungGen: 1933K->486K(2560K)] 1933K->748K(9728K),
0.0009954 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (ATTocation Failure) [PSYoungGen: 2482K->486K(2560K)] 2744K->748K(9728K),
0.0005175 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [PSyoungGen: 2482K->96K(2560Kk)] 4308K->2703K(9728K),
0.0006469 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (AlTlocation Failure) [PSYoungGen: 878K->96K(2560K)] 5049K->4267K(9728K),
0.0005057 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [PSyoungGen: 96K->96K(2560K)] 4267K->4267K(9728K),
0.0004297 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full Gc (Allocation Failure) [PSyoungGen: 96K->0K(2560k)] [ParOldGen: 4171K-
>2602K(7168K)] 4267K->2602K(9728K), [Metaspace: 2480K->2480K(1056768K)],
0.0020167 secs] [Times: user=0.00 sys=0.01, real=0.00 secs]
[GC (ATTlocation Failure) --[PSyoungGen: 1604K->1604K(2560K)] 7334K-
>7334K(9728K), 0.0004226 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full GC (Ergonomics) [PSYoungGen: 1604K->0K(2560K)] [ParoldGen: 5729K-
>1819K(7168K)] 7334K->1819K(9728K), [Metaspace: 2480K->2480K(1056768K)],
0.0018280 secs] [Times: user=0.00 sys=0.00, real=0.01 secs]
[GC (Allocation Failure) [PSyoungGen: 1563K->0K(1536K)] 6511K->4947K(8704K),
0.0004604 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (ATTocation Failure) [PSyoungGen: OK->0K(2048K)] 4947K->4947K(9216K),
0.0003834 secs] [Times: user=0.01 sys=0.00, real=0.00 secs]
[Full Gc (Allocation Failure) [PSyoungGen: O0K->0K(2048k)] [ParOldGen: 4947kK-
>4947K(7168K)] 4947K->4947K(9216K), [Metaspace: 2480K->2480K(1056768K)],
0.0012999 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [PSyoungGen: O0K->0K(2048K)] 4947K->4947K(9216K),
0.0003402 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full GCc (Allocation Failure) [PSYoungGen: OK->0K(2048Kk)] [ParOldGen: 4947K-
>4934K(7168K)] 4947K->4934K(9216K), [Metaspace: 2480K->2480K(1056768K)],
0.0018222 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
Exception in thread "main" java.lang.outOfMemoryError: Java heap space

at java.util.Arrays.copyof(Arrays.java:3332)

at
java.lang.AbstractStringBuilder.ensureCapacityInternal(AbstractStringBuilder.jav
a:124)

at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:674)

at java.lang.StringBuilder.append(StringBuilder.java:208)

at Heapoom2.main(HeapOom2.java:6)

Heap
PSYoungGen total 2048K, used 41K [0x00000000ffd00000, 0x0000000100000000,
0x0000000100000000)

eden space 1024K, 4% used
[0x00000000ffd00000,0x00000000ffd0a518,0x00000000ffe00000)

from space 1024K, 0% used
[0x00000000fff00000,0x00000000fff00000,0x0000000100000000)



to space 1024k, 0% used
[0x00000000ffe00000,0x00000000ffe00000,0x00000000fff00000)

ParoldGen total 7168K, used 4934k [0x00000000ff600000, 0x00000000ffd00000,
0x00000000ffd00000)

object space 7168k, 68% used
[0x00000000ff600000,0x00000000ffad1a08,0x00000000ffd00000)

Metaspace used 2514K, capacity 4486K, committed 4864K, reserved 1056768K

class space used 268K, capacity 386K, committed 512K, reserved 1048576K

#-XX:+UseConcMarksweepGC#xParNew+CMS

[root@rocky8 ~]#java -Xms1lOm -Xmx1Om -XX:+PrintGCDetails -XX:+UseConcMarkSweepGC
-Cp . HeapOom2

[GC (Allocation Failure) [ParNew: 2365K->273K(3072K), 0.0004709 secs] 2365K-
>674K(9920K), 0.0005774 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]

[GC (Allocation Failure) [ParNew: 2324K->100K(3072K), 0.0008058 secs] 2726K-
>1563K(9920K), 0.0008263 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]

[GC (Allocation Failure) [ParNew: 2543K->25K(3072K), 0.0004260 secs] 4006K-
>3085K(9920K), 0.0004505 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]

[GC (Allocation Failure) [ParNew: 1665K->6K(3072K), 0.0004862 secs] 4726K-
>4664K(9920K), 0.0005126 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]

[GC (cMms Initial Mark) [1 cMS-initial-mark: 4657K(6848K)] 6261k (9920K),
0.0001252 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[cMS-concurrent-mark-start]

[cMS-concurrent-mark: 0.000/0.000 secs] [Times: user=0.00 sys=0.00, real=0.00
secs]

[cMS-concurrent-preclean-start]

[cMS-concurrent-preclean: 0.000/0.000 secs] [Times: user=0.00 sys=0.00,
real=0.00 secs]

[GC (Allocation Failure) [ParNew: 1603K->2K(3072K), 0.0005197 secs][cMS
(concurrent mode failure): 6255k->2655K(6848K), 0.0010552 secs] 6261K-
>2655K(9920K), [Metaspace: 2480K->2480K(1056768K)], 0.0016009 secs] [Times:
user=0.00 sys=0.00, real=0.00 secs]

[GC (Allocation Failure) [ParNew: 1644K->1644K(3072K), 0.0000147 secs][CMS:
5850K->1857K(6848K), 0.0007565 secs] 7495K->1857K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0007937 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[GC (Allocation Failure) [ParNew: 1597K->0K(3072K), 0.0001449 secs][CMS: 5052K-
>5052K(6848K), 0.0007624 secs] 6649K->5052K(9920K), [Metaspace: 2480K-
>2480K(1056768K)], 0.0009314 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[Full GC (Allocation Failure) [CMS: 5052K->5039K(6848K), 0.0007938 secs] 5052K-
>5039K(9920K), [Metaspace: 2480K->2480K(1056768Kk)], 0.0008031 secs] [Times:
user=0.00 sys=0.00, real=0.00 secs]

[GC (cMs Initial Mark) [1 cMS-initial-mark: 5039K(6848K)] 5039k (9920K),
0.0001806 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]
[cMS-concurrent-mark-start]

[cMs-concurrent-mark: 0.000/0.000 secs] [Times: user=0.00 sys=0.00, real=0.00
secs]

[cMS-concurrent-preclean-start]

[cMS-concurrent-preclean: 0.000/0.000 secs] [Times: user=0.00 sys=0.00,
real=0.00 secs]

[GC (cMs Final Remark) [YG occupancy: 50 K (3072 K)][Rescan (parallel) ,
0.0001153 secs][weak refs processing, 0.0000026 secs][class unloading, 0.0000639
secs][scrub symbol table, 0.0001370 secs][scrub string table, 0.0000589 secs][1
CMS-remark: 5039K(6848K)] 5089k (9920K), 0.0004434 secs] [Times: user=0.00
sys=0.00, real=0.00 secs]

[cMS-concurrent-sweep-start]

[cMS-concurrent-sweep: 0.000/0.000 secs] [Times: user=0.00 sys=0.00, real=0.00
secs]



[CcMS-concurrent-reset-start]
[cMS-concurrent-reset: 0.000/0.000 secs] [Times: user=0.00 sys=0.00, real=0.00
secs]
Exception in thread "main" java.lang.outOfMemoryError: Java heap space
at java.util.Arrays.copyOof(Arrays.java:3332)
at
java.lang.AbstractStringBuilder.ensureCapacityInternal(AbstractStringBuilder.jav
a:124)
at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:674)
at java.lang.StringBuilder.append(StringBuilder.java:208)
at Heapoom2.main(HeapOom2.java:6)
Heap
par new generation total 3072K, used 105k [0x00000000ff600000,
0x00000000ff950000, 0x00000000ff950000)
eden space 2752K, 3% used [0x00000000ff600000, 0x00000000ff61a5e0,
0x00000000ff8b0000)
from space 320K, 0% used [0x00000000ff8b0000, 0x00000000ff8b0000,
0x00000000ff900000)
to space 320K, 0% used [0x00000000ff900000, 0x00000000ff900000,
0x00000000ff950000)
concurrent mark-sweep generation total 6848K, used 245k [0x00000000ff950000,
0x0000000100000000, 0x0000000100000000)
Metaspace used 2514K, capacity 4486K, committed 4864K, reserved 1056768K
class space used 268K, capacity 386K, committed 512K, reserved 1048576K

SEfl. EEFAMEL

[root@centos8 ~]#java |& grep '-server'
-server to select the "server" WM
The default VM 1is server.
[root@centos8 ~]#tail -n 2 /usr/local/jdk/jre/1ib/amd64/jvm.cfg
-server KNOWN
-client IGNORE

SEf: SEERIREWIRE

#4ZHInNFlbin/catalina.shd, EEM%Tomcat status. ZEMR DL CMS
[root@tomcat ~]#vim /usr/local/tomcat/bin/catalina.sh

# 0S specific support. $var _must_ be set to either true or false.

JAVA_OPTS="-server -Xmx512m -Xms128m -XX:NewSize=48m -XX:MaxNewSize=200m -
XX:+UseConcMarkSweepGC -XX:+UseCMSCompactAtFullcCollection -
XX:CMSFullGCsBeforeCompaction=5"

cygwin=false

darwin=false

0s400=false

[root@tomcat ~]#systemct] restart tomcat
[root@tomcat ~]#ps aux |grep tomcat



tomcat 22093 2.2 15.2 3018616 148448 ? ST 17:51 0:06
/usr/local/jdk/bin/java -
Djava.util.logging.config.file=/usr/Tocal/tomcat/conf/logging.properties -
Djava.util.logging.manager=org.apache.juli.ClassLoaderLogManager -server -
Xmx512m -Xms128m -XX:NewSize=48m -XX:MaxNewSize=200m -XX:+UseConcMarkSweepGC -
XX:+UseCMSCompactAtFullCollection -XX:CMSFullGCsBeforeCompaction=5 -
Djdk.tls.ephemeralDHKeySize=2048 -
Djava.protocol.handler.pkgs=org.apache.catalina.webresources -
Dorg.apache.catalina.security.SecurityListener.UMASK=0027 -
Dignore.endorsed.dirs= -classpath
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar -
Dcatalina.base=/usr/local/tomcat -Dcatalina.home=/usr/Tocal/tomcat -
Djava.io.tmpdir=/usr/local/tomcat/temp org.apache.catalina.startup.Bootstrap
start

root 22158 0.0 0.1 12108 1084 pts/1 S+ 17:56  0:00 grep --
color=auto tomcat

[ /manager x |+ - X
& O ® ® K2 | 10.0.0.101:8080/manager/status ¥ 1) < R o o JRE T S+ ] v € . ¥ 8

EIFfRREAIEE HTML EEERH MRS R
Tomcat.}gE JVMLERE VMRS OS.&# IRERFNRE IRMERRRE ENE 1Pk
| ApacheTomcat/8557 | 180251608 |  Oracle Corporation | Linux | = 4180-193el8x8664 |  amds4 | timageduorg | 1000.101 |

FISRAF: 63.57 MB/EAF: 123.25 MB AT 492.00 MB

A&t ESicl Myt a2 BXE =]
CMS Old Gen Heap memory 80.00 MB 80.00 MB 312.00 MB 24.09 MB (7%)
Par Eden Space Heap memory 38.50 MB 38.50 MB 160.00 MB 31.02 MB (19%)
Par Survivor Space Heap memory 4.75 MB 4.75 MB 20.00 MB 4.74 MB (23%)
Code Cache Non-heap memory 243 MB 7.00 MB 240.00 MB 6.97 MB (2%)
Compressed Class Space Non-heap memory 0.00 MB 212 MB 1024.00 MB 1.98 MB (0%)
Metaspace Non-heap memory 0.00 MB 18.37 MB -0.00 MB 17.89 MB

jp-nio-0.0.0.0-8009"

BALIE: 200 LBULIRAC 10 LAIRETIT: 0 FEEEFRE 0
S|ASMEETE: 0 ms QMERSIE]: 0.0 s EREH: 0 HIRE: 0WBFT: 0.00 MB &% FT5: 0.00 MB

FER B3E BEFEH: RIFTS EFiR ($KR) ERiR (EER) ERHEN [-£ 3
P: BRATROAESTequest S: RS F: R R: Bi%E K: Fi&

Friatuk e HaiHE R &R TV MEAIEIELT
o XX:+PrintGC #iHHGCER

e XX:+PrintGCDetails i GGEHMASE
e -XX:+PrintGCTimeStamps SEIMESER, EES LI E— adEE
o -XX:+PrintHeapAtGC & GCRIFIERANFHAEE, HEREX

IR U EERERING, £FINEEBRXLSE, ANEIFEZHNEEEH
8.2.8 JAVAS s
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SHEW

-Xms

-Xmx

-Xmn

-XX:NewSize

-XX:MaxNewsSize

-XX:PermSize

-XX:MaxPermSize

-Xss

ax

HIERERN

BRAHEAN

FREAKN
(1.40r lator)

REFRERAK
/\(for 1.3/1.4)
FRRRKE
(for 1.3/1.4)
WEEAL
(perm gen)#]
aE
WEEARE
KE

BMAERHE
=7 VAN

BRINME

IIERTERY
1/64(<1GB)

YIEATFAY
1/4(<1GB)

VIR ATFAY
1/64

YIEERTERY
174

ZXiA(MinHeapFreeRatioZ
HE LU= RERFINTF
40%RY, VMEISIEKER
E-XmxBIERAPRH.

ZiA(MaxHeapFreeRatioZ
HEILURAR) S RENFAT
70%0T, VMR EEE -
XmsHYER/)\BR !

TR HRIRNE
(eden+ 2 survivor space).
5jmap -heapd Z=AINew
genEAEAY, B NMEK/N=
FRAKN+ FERKN +
AR BRFRAE,
BaRNEZAR/NIGERY
RFMRERIE K, SUNE
HEFECE NEEMERI3/8

JDKS.0LA G MEFE R K
INIM, LABTB AN AR
A/INA256K BEMNFRIIEFE
FrEE A/ T VAZE 724
EYIENE R, RINXAMERE
ERESHAIE BRIBER
FERF—NHIERIIEAZENE
BRI, ABEFTBRER, &
I{E1E3000~50004 4 —H%
INORZIFE, WNSREAZEMR
R, RLZE128KIEFARY K
AIRI R (A 256K, XA
BT R/ LR, &
BRI,



SHEWR

-XX:ThreadStackSize

-XX:NewRatio

-XX:SurvivorRatio

-XX:LargePageSizelnBytes

XX:+UseFastAccessorMethods

-XX:+DisableExplicitGC

-XX:MaxTenuringThreshold

-XX:+AggressiveOpts
-XX:+UseBiasedLocking

-Xnoclassgc

XX:SoftRefLRUPolicyMSPerMB

ax BRINME

Thread Stack
Size

FRREE
EdenFI@1
SurvivorX)5
FERBLLE
BRERFAR)

EdenX5
SurvivorXg
K/NEGE

SEDA:RPNIN
AR EH
. 2N

PermfyR/)\

[RIaZEEIAIIR
E3yntd

X
System.gc()

VAN PN

DNtRERE
PNHIROMERE
BE

Rk EIK
BIKHETSHT
|8
SoftReference

ESEERETN

(0 means use default stack
size) [Sparc: 512; Solaris
x86: 320 (was 256 prior in
5.0 and earlier); Sparc 64
bit: 1024; Linux amd64;
1024 (was 0 in 5.0 and
earlier); all others 0.]

-XX:NewRatio=4ZR~FR2MA;
ESFERFGtbER1:45F
B AEANEERR1/5
Xms=XmxHBHIZE T Xmn
HNIERT, ZSHrEEH
TRE.

BE A8, NSurvivorX
5—AEdenXHLL{E /28,

—ANSurvivorX (HE/NMER
KA91/10

=128m

XN SHFETEATNT

ANERIZ B AORIE, N F21X
WS AREZiSSurvivorX, B 1%
HANFER. WFEERR
SHIRLFE, AT LIRS R AR
BiEREA—NMRAE N
FRANREESUrvivorX
BTZREH XA LGN
SUSRBERERNEE B8, 15
ITEFEARIHE EEIEER
ZEHRBERITCCHAE
By

ANARISSRAE LIRS | A
FSREB—EATAl., TREER
WP PSR F TR
[EERRS—RDep



SHEWR ax RRIAME

BT FrERRA
PUEFEIVEDN Parallel Scavenge GCRI7G
-XX:PretenureSizeThreshold REEEIRE 0 W B—FEREEIRE o E
(Aws) i ERERNEE S BEL
HARTHNERS | FEXTSR.
XX:TLABWasteTargetPercent TLABgeden 1%
o 8 REIESSE '
-XX:+CollectGenOFirst FUlGCRTRE false
FEYGC
FHITWESIEXSE
Full GCRE LR EE RS A FH T EE RS B S
B i el I FRRBEY. P EAEET, FIi20
’ FEAHRE, EERMIBERSRT
MSC
Wge
- . A5 CMSIEERIRT{sERE JDKS5.0LA
XX:+UseParNewGC ;iiﬁi: LIVVMERERFBEBTIRE FrIA
T FEEEENE
] FHiTkrEEss HHERFELE SRR B RS B
-XX:ParallelGCThreads BTy SEFRTFCMS
F2REAR
WEAR
-XX:+UseParallelOldGC HiTles X MNEIAVA 6 BIIHISE0EIT
(Parallel
Compacting)
BIREFERA
- LR EIKRY WNRTTERE LAY B )VMES B ahEEE
-XX:MaxGCP Mill
- ranselE SRR EERRA AN LU R,
KE{=HTE)
BoiEEF REIEIE F TR ERSRS BakE
) BRARK/N FREAX K/ NOHERAYSUrvivor X,
sx-+UseAdaptiveSizePolic FOHERAY B, LUAE B iR RSl ER BRI AT
‘ P Y survivorRE Bs B W SRR I B R T
Gl W EERsRT, —BE¥TFF.
RELRE
P ) WeRt el 572 .
-XX:GCTimeRatio - ~ILA1/(1+n)
F[Epaynd

Full GCEIiE

) true
XX:+ScavengeBeforeFullGC AYGC

CMSHHXSE



-XX:+UseConcMarkSweepGC

-XX:+AggressiveHeap

-XX:CMSFullGCsBeforeCompaction

-XX:+CMSParallelRemarkEnabled

-XX+UseCMSCompactAtFullCollection

-XX:+UseCMSiInitiatingOccupancyOnly

-XX:CMSlInitiatingOccupancyFraction=70

{&EF
CMSA

E20ES

EZUUN
[E#1T
REE
18

PRI
[S(ERT

=
FULL
GCHY
Az,
EFE
REE
45

ERF
HENX
iRt
EXFF
RCMS
e

{sEF
cms{E
FIniIRk
B4z
EJ3E]
70%f5
Fria
CMSHIz
s

=<

M PEEX AR -
XX:NewRatio=4lJE &0l gt
34, ERLA L BS SR ARASKMR SR -
Xmnig s

INERFERAENYERE K
B KAEEERNM, e
HitERER (NfF, I8
2) EZVFEE256MBRE X2
MCPU /W, (FE141%E
ACPURINEE L BB~ EIR
)

AT HARESESRAREE
14T E48, B FrLAE A T—RRAS
[BLRSFE"#R " (E5IE1T
PR EIRBIZ TSR
GCLUEXRF=S B TIESE 2
.

CMSEARSBAEN,

I, XN ERERZERA,

SHNEFEAER, A, NF
HNEEX N IHER SRS A.

EINXNSHENMFIR. 7
B Imitae (BRI
=

%) FhostspotB{TflA&CMS GC



-XX:+UseConcMarkSweepGC

XX:CMSlInitiatingPermOccupancyFraction

-XX:+CMSIncrementalMode

-XX:+CMSClassUnloadingEnabled

HENER

{EF
CMSA

(E20 S

RE
Perm
Gen{E
FAZIK
It

E Sy

SR
i
e

92

MithEEX ARG, -
XX:NewRatio=4REeE T ek
8, FRLA, BB SRA2 A K e biF FB-
XmnigE

FAFECPUIER



-XX:+PrintGC

-XX:+PrintGCDetails

-XX:+PrintGCTimeStamps

-XX:+PrintGC:PrintGCTimeStamps

-XX:+PrintGCApplicationStoppedTime

XX:+PrintGCApplicationConcurrentTime

-XX:+PrintHeapAtGC

-Xloggc:filename

FTENSZIK[E]
KERIEIRE
EFRIAS
B.a5kE
A=Y EdEE]

FIENEIREL
R EMRT,
TR
BYHRATRY
a5k
EREER

FTENGCHI
[RRFLRYE
HHEE

ERXEE
ERICRE!
MXHLMES
Hr. 5Lm|
NN ECE(E
F3

Az [GC 118250K-
>113543K(130112K),
0.0094143 secs] [Full GC
121376K-
>10414K(130112K),
0.0650971 secs]

Az [GC [DefNew:
8614K->781K(9088K),
0.0123035 secs] 118250K-
>113543K(130112K),
0.0124633 secs] [GC
[DefNew: 8614K-
>8614K(9088K), 0.0000665
secs] 121376K-
>10414K(130112K),
0.0436268 secs]

a]5-XX:+PrintGC -
XX:+PrintGCDetails;B&{E R
I HAZ:11.851: [GC
98328K->93620K(130112K),
0.0082960 secs]

wiHAZ = Total time for
which application threads
were stopped: 0.0468229
seconds

wiHAZ L Application time:
0.5291524 seconds



-XX:+PrintGC

Az [GC 118250K-
>113543K(130112K),
0.0094143 secs] [Full GC
121376K-
>10414K(130112K),
0.0650971 secs]

garbage
collects
before

-XX:+PrintClassHistogram

-XX:+PrintTLAB

XX:+PrintTenuringDistribution

printing
the
histogram.

BHZETLAB
=[EIRYEF
B
'BEER
minor GC
[EEiEE
[EIERRYERE

8.3 JVM{XIH

8.3.1 JvM I Eiffif
$JAVA_HOME/bin
e i50R
jps BEEjVMIHE
jinfo BEEHEINETIMNESE, TERVmasSITESE
jstat Xjvm iz FRFE FRRY R RN BE it 1 T SCRY
jstack BEBSENETRE
jmap BEjvm S EEREFRIRES
jhat +UseParNew
jconsole BrIHR
jvisualvm EFIR
8.3.2 jps

VM HEIRETHR

<52


af://n2801
af://n2802
af://n2832

jps: Java virutal machine Process Status tool,
jps [-q] [-mlvv] [<hostid>]

-q: B

-v: oRfEIBLg Jval’] TSR

-m: i E Amain iS5G

-1: frdimainZtokjarse &R e 24K

-v: SoRiEd flag L RS v S 4L

[<hostid>]: FAHlid, Ekil~Nlocalhost;

el

#7~javaidtig
[root@tomcat ~]#jps
22357 JIps

21560 Main

21407 Helloworld

#TEANFN a7 ) availt 2 (s B

[root@tomcat ~]#jps -1 -v

21560 org.netbeans.Main -Djdk.home=/usr/local/jdk -
Dnetbeans.default_userdir_root=/root/.visualvm -
Dnetbeans.dirs=/usr/local/jdk/Tib/visualvm/visualvm:/usr/local/jdk/1ib/visualvm/
profiler: -Dnetbeans.home=/usr/local/jdk/Tib/visualvm/platform -Xms24m -Xmx256m
-Dsun.jvmstat.perdata.syncwaitMs=10000 -Dsun.java2d.noddraw=true -
Dsun.java2d.d3d=false -Dnetbeans.keyring.no.master=true -
Dplugin.manager.install.global=false --add-exports=java.desktop/sun.awt=ALL-
UNNAMED --add-exports=jdk.jvmstat/sun.jvmstat.monitor.event=ALL-UNNAMED --add-
exports=jdk.jvmstat/sun.jvmstat.monitor=ALL-UNNAMED --add-
exports=java.desktop/sun.swing=ALL-UNNAMED --add-
exports=jdk.attach/sun.tools.attach=ALL-UNNAMED --add-modules=java.activation -
XX:+IgnoreunrecognizedvMOptions -XX:+HeapDumpOnOutOfMemoryError -
XX:HeapbumpPath=/root/.visualvm/8ul3l/var/log/heapdump.hprof

22270 sun.tools.jps.Jps -
Denv.class.path=/usr/local/jdk/1ib/:/usr/local/jdk/jre/1ib/ -
Dapplication.home=/usr/local/jdk1.8.0_241 -Xms8m

21407 Helloworld -Xms256m -Xmx512m

8.3.3 jinfo

B A ENjavaiENrEREER
W

jinfo [option] <pid>

-flags: #JEl vM flags

-sysprops: to print Java system properties

-flag <name>: to print the value of the named vM flag

e

#5344 — 1 javadtiEIp, RJ5jinfo
[root@tomcat ~]#jps

22357 JIps

21560 Main
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21407 Helloworld

[root@tomcat ~]#jinfo 21407

Attaching to process ID 21407, please wait...
Debugger attached successfully.

Server compiler detected.

JVM version is 25.241-b07

Java System Properties:

java.runtime.name = Java(TM) SE Runtime Environment
java.vm.version = 25.241-b07

sun.boot.Tibrary.path = /usr/local/jdk1.8.0_241/jre/1ib/amd64
java.vendor.url = http://java.oracle.com/

java.vm.vendor = Oracle Corporation

path.separator = :

java.rmi.server.randomiDs = true

file.encoding.pkg = sun.io

java.vm.name = Java HotSpot(TM) 64-Bit Server WM
sun.os.patch.Tevel = unknown

sun.java.launcher = SUN_STANDARD

user.country = US

user.dir = /data

java.vm.specification.name = Java Virtual Machine Specification
java.runtime.version = 1.8.0_241-b07

java.awt.graphicsenv = sun.awt.X1lGraphicsEnvironment

os.arch = amd64

java.endorsed.dirs = /usr/local/jdk1.8.0_241/jre/1lib/endorsed
java.io.tmpdir = /tmp

Tline.separator =

java.vm.specification.vendor = Oracle Corporation

os.name = Linux

sun.jnu.encoding = UTF-8

java.library.path = /usr/java/packages/lib/amd64:/usr/1ib64:/1ib64:/1ib:/usr/1ib
java.specification.name = Java Platform API Specification
java.class.version = 52.0

sun.management.compiler = HotSpot 64-Bit Tiered Compilers
os.version = 4.18.0-147.e18.x86_64

user.home = /root

user.timezone = Asia/Shanghai

java.awt.printerjob = sun.print.PSPrinterJob

file.encoding = UTF-8

java.specification.version = 1.8

user.name = root

java.class.path = /usr/local/jdk/1ib/:/usr/local/jdk/jre/Tib/
java.vm.specification.version = 1.8

sun.arch.data.model = 64

sun.java.command = Helloworld

java.home = /usr/local/jdk1.8.0_241/jre

user.language = en

java.specification.vendor = Oracle Corporation

awt.toolkit = sun.awt.X11l.XToolkit

java.vm.info = mixed mode

java.version = 1.8.0_241

java.ext.dirs = /usr/local/jdk1l.8.0_241/jre/lib/ext:/usr/java/packages/Tib/ext



sun.boot.class.path =
/usr/local/jdk1.8.0_241/jre/Tib/resources.jar:/usr/local/jdk1.8.0_241/jre/1ib/rt
.jar:/usr/local/jdk1.8.0_241/jre/1ib/sunrsasign.jar:/usr/local/jdk1.8.0_241/jre/
1ib/jsse.jar:/usr/local/jdk1.8.0_241/jre/1ib/jce.jar:/usr/Tocal/jdk1.8.0_241/jre
/1ib/charsets.jar:/usr/local/jdk1.8.0_241/jre/1ib/jfr.jar:/usr/local/jdk1l.8.0_24
1/jre/classes

java.vendor = Oracle Corporation

file.separator = /

java.vendor.url.bug = http://bugreport.sun.com/bugreport/
sun.io.unicode.encoding = UnicodeLittle

sun.cpu.endian = little

sun.cpu.isalist =

VM Flags:

Non-default vM flags: -XX:CICompilerCount=2 -XX:InitialHeapSize=268435456 -
XX:MaxHeapSize=536870912 -XX:MaxNewSize=178913280 -XX:MinHeapDeltaBytes=196608 -
XX:NewSize=89456640 -XX:01dSize=178978816 -XX:+UseCompressedClassPointers -
XX:+UseCompressedOops -XX:+UseFastUnorderedTimeStamps

command line: -Xms256m -Xmx512m

[root@tomcat ~]#jinfo -flags 21407

Attaching to process ID 21407, please wait...

Debugger attached successfully.

Server compiler detected.

JVM version 1is 25.241-b07

Non-default vM flags: -XX:CICompilerCount=2 -XX:InitialHeapSize=268435456 -
XX:MaxHeapSize=536870912 -XX:MaxNewSize=178913280 -XX:MinHeapDeltaBytes=196608 -
XX:NewSize=89456640 -XX:01dSize=178978816 -XX:+UseCompressedClassPointers -
XX:+UseCompressedOoops -XX:+UseFastUnorderedTimeStamps

command Tine: -Xms256m -Xmx512m
8.3.4 jstat
HHisEjavaitiEN A HE R
Bt

jstat -help|-options

jstat -<option> [-t] [-h<lines>] <vmid> [<interval> [<count>]]
[<interval> [<count>]]

interval: Wf[a][alkeE, SRR,

count: B RAIREL

#IR [l ] FH G5 iH i =

# jstat -options
-class: class loader
-compiler: JIT
-gc: gcC
-gccapacity: Gl SRR
-gccause:
-gcmetacapacity
-gcnew: AR
-gcnewcapacity
-gcold: F4EMR
-gcoldcapacity
-gcutil
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-printcompilation

SOC: Current survivor space 0 capacity (kB).
S1C: Current survivor space 1 capacity (kB).
SOU: Survivor space 0 utilization (kB).

S1U: Survivor space 1 utilization (kB).

EC: Current eden space capacity (k).

EU: Eden space utilization (kB).

0C: Current old space capacity (kB).

oU: 01d space utilization (k).

MC: Metaspace capacity (kB).

MU: Metacspace utilization (kB).

CCSC: Compressed class space capacity (k).
CCSU: Compressed class space used (kB).

YGC: Number of young generation garbage collection events.
YGCT: Young generation garbage collection time.
FGC: Number of full GC events.

FGCT: Full garbage collection time.

GCT: Total garbage collection time.

TT: Tenuring threshold.
MTT: Maximum tenuring threshold.
DSS: Desired survivor size (kB).

el

[root@tomcat ~]#jstat -gc 21407

e S1cC sou S1u EC EU 0oC
CCSC CCSsu YGC YGCT FGC FGCT GCT
8704.0 8704.0 1563.6 0.0 69952.0 58033.0 174784.0

8830.0 1152.0 1013.0 2 0.050 O 0.000 0.050

SOC: SOX %

YGC: HAEAC B % [ R E
YGCT: SH A AR 3 [l WSO AR R AR 5
FGC: Full GCHIRHL

FGCT: Full GCIHFEMII K

GCT: GCYHFEMI R

#3, —H—k

[root@tomcat ~]#jstat -gcnew 21407 1000 3

s0c slc sou slu TT MTT DSS EC EU
8704.0 8704.0 1563.6 0.0 15 15 4352.0 69952.0 62794.3
8704.0 8704.0 1563.6 0.0 15 15 4352.0 69952.0 62794.3
8704.0 8704.0 1563.6 0.0 15 15 4352.0 69952.0 63074.5

8.3.5 jstack
EFREAEEIEE TR

jstack: BEIEERjavaitFEHSFERAEXRER
Bz

ou

0.0

YGC

2
2
2

MC MU

9344.0

YGCT
0.050
0.050
0.050
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jstack [-1] <pid>

jstack -F [-m] [-T1] <pid>

-1: Tong listings, & R/REMNIBUEE, Bk, KRAFEBIN 5 FH ik
-m: JREHA, Bt javaitkE e, Wi c/cH+HERkE R

-F: 4" jstack -1 PID"JEMAN, AT LAY F - Fombil i HifE S

el

#EH5—NjavailFEPID, #RJ5jinfo

[root@tomcat ~]#jstack -1 21407

2020-02-15 13:49:56

Full thread dump Java HotSpot(TM) 64-Bit Server VM (25.241-b07 mixed mode):

"RMI TCP Connection(4)-10.0.0.101" #16 daemon prio=9 os_prio=0
t1d=0x00007f279c29e800 nid=0x5753 runnable [0x00007f279b181000]
java.lang.Thread.State: RUNNABLE
at java.net.SocketInputStream.socketReadO(Native Method)

8.3.6 jmap
Memory Map, BTFEEHRFNERIRE

#AE R HE A AL

[root@tomcat ~]#jmap -heap 21407

Attaching to process ID 21407, please wait...
Debugger attached successfully.

Server compiler detected.

JVM version is 25.241-b07

using thread-local object allocation.
Mark Sweep Compact GC

Heap Configuration:

MinHeapFreeRatio = 40
MaxHeapFreeRatio =70
MaxHeapSize = 536870912 (512.0MB)
NewSize = 89456640 (85.3125MB)
MaxNewSize = 178913280 (170.625MB)
oldsize = 178978816 (170.6875MB)
NewRatio = 2
SsurvivorRratio = 8
MetaspaceSize = 21807104 (20.796875MB)
CompressedClassSpaceSize = 1073741824 (1024.0MB)
MaxMetaspaceSize = 17592186044415 MB
GlHeapRegionSize =0 (0.0MB)

Heap Usage:

New Generation (Eden + 1 Survivor Space):

capacity = 80543744 (76.8125MB)
used = 4893096 (4.666419982910156MB)
free = 75650648 (72.14608001708984MB)

6.075078903707283% used
Eden Space:
capacity = 71630848 (68.3125MB)
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used

3301800 (3.1488418579101562MB)

free = 68329048 (65.16365814208984MB)
4.609466580655306% used

From Space:
capacity = 8912896 (8.5MB)
used = 1591296 (1.517578125MB)
free = 7321600 (6.982421875MB)
17.85386029411765% used

To Space:
capacity = 8912896 (8.5MB)
used = 0 (0.0MB)
free = 8912896 (8.5MB)
0.0% used

tenured generation:
capacity = 178978816 (170.6875MB)
used =0 (0.0MB)
free = 178978816 (170.6875MB)
0.0% used

4926 interned Strings occupying 389832 bytes.

8.3.7 jhat

Java Heap Analysis Tool #ESHTTE
&z

jmap [option] <pid>
#ETEHE S () S B
jmap -heap <pid>

el

[root@tl ~]#jmap -heap 96334

Attaching to process ID 96334, please wait...
Debugger attached successfully.

Server compiler detected.

JVM version 1is 25.251-b08

using thread-local object allocation.
Mark Sweep Compact GC

Heap Configuration:

MinHeapFreeRatio = 40

MaxHeapFreeRatio =70

MaxHeapSize = 251658240 (240.0MB)
NewSize = 5570560 (5.3125MB)
MaxNewSize = 83886080 (80.0MB)
oldsize = 11206656 (10.6875MB)

#A G HEN AT R IR G EH
jmap -histo[:1ive] <pid>
Tive: H&iHEa% %,

#OAEHE N AP AR 23X, A jvi sualvmeijhatif T &5
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jmap -dump:<dump-options> <pid>

dump-options:

Tive dump only 1ive objects; if not specified, all objects in the heap are
dumped.

format=b binary format

file=<file> dump heap to <file>

8.3.8 jconsole F1 JMX

BT R ALAARESavatizEa

JMX (Java Management Extensions, BlJava&IEY E) — M AJAVANFRER. 8%, ERFEANE
RINEEAYIEZR, IMXATLABSH—RYIBIRIER AT E. RRRKREFIMEE@mnY, RENFRT
BEMNRS. MEFIRSEEN,

IMXEERNZ SRR T avafEFRERERINETIER, FHTavafZFEaLAFFEIMX, AR
JConsolesgVisual VMFTFR,

#HJavatd P It fE IMXIR AT L, R EAEIZAT Javalte /v (M dr & 5 45 2 W K 4RI ]
java \

-Dcom.sun.management.jmxremote \ #)3 e A2 M5 4% IMX
-Djava.rmi.server.hostname=10.0.0.100 \ #EcHCKRITIP
-Dcom. sun.management. jmxremote.port=12345 \ #5E LT PORT
-Dcom.sun.management. jmxremote.authenticate=false \

-Dcom. sun.management.jmxremote.ssl=false \

-jar app.jar|app.war

£ tomcat FF/ZITAE IMX 373F Zabbix 5%, tFEE

vim /usr/local/tomcat/bin/catalina.sh
CATALINA_OPTS="$CATALINA_OPTS

-Dcom. sun.management. jmxremote #)5 FH I A% s 45 ImMX

-Dcom. sun.management. jmxremote . port=XxXxxx #ERIN A B IMX 15, EEAL
zabbi x s 0 = HLA i i 11— SR R]

-Dcom. sun.management.jmxremote.authenticate=false #4423 b
-Dcom.sun.management. jmxremote.ssl=false #AMEH ssTINIE
-Djava.rmi.server.hostname=<JAVAEHLIP>" #tomcatEHLH O IPHAL, AES
zabbi xJIk 55 4% 1 ik

TEEZE)conslel@TMXEE|avaf2FHIETEE
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Java Monitoring & Management Console - O X

Connection Window Help

[} JConsole: New Connection

| New Connection

® Local Process:

Name PID
sun.tools.jconsole.JConsole S6500
Helloworld 96334

(0 Remote Process:

Usage: <hostname>:<port>= OR service:jmx:<protocol>:<sap>

Username: Password: |

| Connect H Cancel ‘

Java Monitoring & Management Console - O X

Connection Window Help

[7] pid: 96334 Helloworld

" Overview | Memory | Threads | Classes | VM Summary | MBeans |

Chart: [Heap Memory Usage lv| [ Perform GC ‘

6.0 Mb

5.0 Mb

4.0 Mb

Details

Time: 2020-07-17 15:42:28 100% -
Used: 5057 kbytes
Committed: 15,872 kbytes
Max: 237,568 kbytes 50% .-

GC time: 0.014 seconds on Copy (1 collections)

0.000 seconds on MarkSweepCompact (0
collections) 0%

75%

25% --

I Heap I | Non-Heap

Sefl: FFEImfEIMXThEE

[root@tomcat ~]#vim /usr/local/tomcat/bin/catalina.sh

CATALINA_OPTS="$CATALINA__OPTS \



-Dcom.sun.management.jmxremote \
-Djava.rmi.server.hostname=10.0.0.101 \

-Dcom. sun.management.jmxremote.port=12345 \
-Dcom.sun.management. jmxremote.authenticate=false \
-Dcom. sun.management.jmxremote.ssl=false"

# 0S specific support. $var _must_ be set to either true or false.

[root@tomcat ~]#systemct]l restart tomcat
[root@tomcat ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer
Address:Port
LISTEN 0 128 0.0.0.0:22
0.0.0.0:*
LISTEN 0 100 127.0.0.1:25
0.0.0.0:%*
LISTEN 0 128 [::7:22
[33]e®
LISTEN 0 50 *:12345
s‘::‘k
LISTEN 0 100 [::1]:25
[g3]e®
LISTEN 0 50 *:38563
LISTEN 0 1 [::ffff:127.0.0.1]:8005

LISTEN 0 50 *:40613

LISTEN 0 100 *:8080

ek



=m|m bin x
H= =5 NEERFTE v @
« Program Files > Java > jdk1.8.0 251 > bin v O L #Ebin"
& B taEE sem S &
[®5 javadoc.exe 2020/8/20 14:52 N HER 17 KB
javafxpackager.exe 2020/8/20 14:52 WFEER 151 KB
javah.exe 2020/8/20 14:52 [T FEFERs 17 KB
javap.exe 2020/8/20 14:52 T FEERs 17 KB
javapackager.exe 2020/8/20 14:52 MRS 151 KB
java-rmi.exe 2020/8/20 14:52 MR 17 KB
|| javaw.exe 2020/8/20 14:52 7 FETERE 204 KB
|£:| javaws.exe 2020/8/20 14:52 Jif 2R 348 KB
jemd.exe 2020/8/20 14:52 N FEtER 17 KB
jconsole.exe 2020/8/20 14:52 W FEERs 18 KB
jdb.exe 2020/8/20 14:52 MR 17 KB ¢
jdeps.exe 2020/8/20 14:52 T FETERs 17 KB
jhat.exe 2020/8/20 14:52 RIFEER 17 KB
jinfo.exe 2020/8/20 14:52 RIFEERS 17 KB
jis.exe 2020/8/20 14:52 MR 17 KB
=] jlidll 2020/8/20 14:52 NEEFTE 173 KB
jmap.exe 2020/8/20 14:52 RFERER 17 KB
jmc.exe 2020/8/20 14:52 RIFEER 316 KB
a jmc.ini 2020/8/20 14:52 =yt 1 KB
jps.exe 2020/8/20 14:52 N FEtER 17 KB
jrunscript.exe 2020/8/20 14:52 T FEERs 17 KB
jsadebugd.exe 2020/8/20 14:52 NFERER 17 KB
istack.exe 2020/8/20 14:52 7 FETERE 17 KB ’_|V
|£] Java USFIEREHIS X
EEQ SO0 EEH)
|| JConsole: FTEEE E
R
O A (L) -
= PID
sun. tools. jeonsole. JConsale 20008
C:\Program Files (x86)\XIM\xdman jar —m 48520

@ EEME®:

|10.0. 0. 106:12345]

A#:: <hostname’:<port? Z service:jmx:<protocol’:{sap’

mre@: osw®:| |




|£ | Java WENAIEIB=SIS - 10.0.0.106:12345 (BEHLEE) - O it
| & =20 00 #EH) - &8 x
MTE HfE 2 M fHE e A . [ e dg
= I ReEEAN. REUARSMAHRER?
FrikfEM SSL EHEF(10.0.0.106:12345«
EiEAER ssL MIER T RIT=RR?
(APENOS BT EEAEK: )
FEEEE B
|2 | Java ¥EIANEIEEHIS - 10.0.0.106:12345 - O *
|&| =EO) SOW) =EIH) - 8 =
. pI7E S8 & WM B MBean =l=
FEEED: EA
HAFERE i
20 Mb 40
15 Mb
. iRHEHE
" ié'.JT::.sgs o
10 Wb 30
09:46 09:46
P 12,7 Mb PR3 238 Mb B 2433 Mb Ezh: 33 lEfE: 33 2t 33
#* CPU HRE
4,000 5
4%
3%
2%
EmE 1%
/—2/ 4 2,155 CRO i HF
1 0.4%
3,000 0%
09:46 09:48
Ahog: 3,155 FEE: o Bt 3,155 CPU (HFHEE: 0.4%

8.4 Tomcat 4geflift = B E
8.4.1 REE=a{

JAVA_OPTS="-server -Xms4g -Xmx4g -XX:NewSize= -XX:MaxNewSize=

-server: fR& %A

-Xms: HENAFEHILEAL I/

-Xmx: HEPIAEAS ] B R
-XX:NewSize=: HEMREMAILAL K/
-XX:MaxNewSize=: HAACA A H KA

Sl

n
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[root@centos8 ~]#vim /usr/local/tomcat/bin/catalina.sh

JAVA_OPTS="-server -Xms4g -Xmx4g -Xss512k -Xmnlg -
XX:CMSInitiatingOccupancyFraction=65 -XX:+AggressiveOpts -XX:+UseBiasedLocking -
XX:+DisabTeExpTlicitGC -XX:MaxTenuringThreshold=10 -XX:NewRatio=2 -
XX:PermSize=128m -XX:MaxPermSize=512m -XX:CMSFullGCsBeforeCompaction=5 -
XX:+ExpTlicitGCInvokesConcurrent -XX:+UseConcMarkSweepGC -XX:+UseParNewGC -
XX:+CMSParallelRemarkEnabled -XX:+UseCMSCompactAtFullcCollection -
XX:LargePageSizeInBytes=128m -XX:+UseFastAccessorMethods"

#— 6 tomcat/l gy A I AEREUR m , AE T B IO B N A7 H AGRI8GH X IR TR L&, A
JEAMEH ARSI % & tomeat

8.4.2 iz iWiAEE

[root@centos8 ~]#vim /usr/local/tomcat/conf/server.xml

<Connector port="8080" protocol="HTTP/1.1" connectionTimeout="20000"
redirectPort="8443" />

e connectionTimeout : ZEEHBRTAT, BAImMs

e maxThreads: ERAZAEEL, EKIA200

e minSpareThreads: S/\ZSHRIZTEEL

e maxSpareThreads: B AZHREIEE

e acceptCount: HEHNHEH 7 Za, FEMFINGEAKE, FIA100

e URIEncoding: URI #BlHmAEHE=, ENER UTF-8

* enableLookups: REBAEFIHENIRAIDNSKEMENT, REFM, BINER, HEREF kP
;AT

e compression: EEBERERMEG G, #i "on", CPURIREAIFHE

o compressionMinSize: [SREMREMIEIERRIME, BAREFT
o compressableMimeType: &N /EFE4EINEEHIMIMESE R text/html, text/xml, text/css,
text/javascript

9 Java IZF5miFE
9.1 B TEEIE SRiZiTISiHg

LAgithub _E java FRRIIE dubbo-admin 793

github 1588:

https://github.com/apache/dubbo-admin/
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bbo-admin: X | -

] https://github.com/apache/dubbo-admin/

Production Setup
1. Clone source code on develop branch git clone https://github.com/apache/dubbo-admin.git
2. Specify r'egistry address in dubbo-admin-server/src/main/resources/application.properties
3. Build
mvn clean package -Dmaven.test.skip=true
4. Start

o mvn --projects dubbo-admin-server spring-boot:run

OR

o cd dubbo-admin-distribution/target ; java -jar dubbo-admin-@.1.jar
5. Visit http://localhost:8080

6. Default username and password is root

BELREIIRE
Production Setup
Clone source code on develop branch git clone https://github.com/apache/dubbo-

admin.git

Specify registry address in dubbo-admin-
server/src/main/resources/application.properties

Build

mvn clean package -Dmaven.test.skip=true
Start

mvn --projects dubbo-admin-server spring-boot:run
OR
cd dubbo-admin-distribution/target; java -jar dubbo-admin-0.1.jar

Visit http://Tocalhost:8080

Default username and password is root

9.2 maven ZfE HS

9.2.1 maven 748

Maven

Maven BliEN"EXR". "WT", 2 Apache EESETHI—NEE Java FFERAIFFRIE, Maven 22—
IMEEETE, TILY JavallB#THHEE. BRI8ANE. EAFAERH T —ExBMEERA
HAMEZR FF A FIARE AU N\ —LERT )5 AEIE B ahept TARAI B E S a8 S N T AR ERIE

T, Maven BEB7EREMNMBRFEESER LIEEMZEINER T IBRRAASBL N T IEE SIRIEEIEE
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BERHETE R MavenETFINEXISIEEY(POM project object model), BRJLAUBIT—/NERIEIAER
(BB k=R EAE; A, & mavenIl BEE— 1 pom.xmI3Z{4

POM( Project Object Model, INEXS#&EE ) & Maven TIEMNEATEETT, E2— N XML, 88
TIMENEAER, BTFHAMBIEGEE, FBRBEERERS, EHTESHERIY, Maven 7E5A]
BRPEK pom X4, BITEEpomXRBFFENEEREE, REHITER.

pom.xml R LYEELA TR E |

RERFY

Eris

PAT HAw

T HME profile

T H hA

W FFRE TR RIS R
fH<packaging> #EEm HITAIEN, jarsi#war

maven B

https://maven.apache.org/

maven ESGE :

http://repo.maven.apache.org

maven &%

#ETT
https://maven.apache.org/download.cgi

HI GG

http://mirrors.tuna.tsinghua.edu.cn/apache/maven

#E TSN N gt HERE A H UGH R AR
https://archive.apache.org/dist/maven/maven-3

LEEmavengi L Ejava IRE:

Maven 3.3 #3R JDK 1.7 ZiblE
Maven 3.2 %R JDK 1.6 kPl L
Maven 3.0/3.1 %R JDK 1.5 #kbl b

9.2.2 maven T3

9.221 &A1 BFE

Bl UbuntuZZEmaven

[root@ubuntul804 ~]#apt list maven -a

Listing... Done
maven/bionic-security,bionic-security,bionic-updates,bionic-updates,now 3.6.0-
1~18.04.1 all [installed]

maven/bionic,bionic 3.5.2-2 all

[root@ubuntul804 ~]#apt -y install maven
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[root@ubuntul804 ~]#mvn -v

Apache Maven 3.6.0

Maven home: /usr/share/maven

Java version: 11.0.11, vendor: Ubuntu, runtime: /usr/1ib/jvm/java-11-openjdk-
amd64

Default locale: en_HK, platform encoding: UTF-8

0S name: "Tinux", version: "4.15.0-112-generic", arch: "amd64", family: "unix’

1

#ETAZ N
[root@ubuntul804 ~]#vim /etc/maven/settings.xml
<mirrors>
<! --fTH Z55-—>
<mirror>
<id>nexus-aliyun</id>
<mirrorof>*</mirrorof>
<name>Nexus aliyun</name>
<url>http://maven.aliyun.com/nexus/content/groups/public</url>
</mirror>

</mirrors>
3&f5: Rocky/CentOS/RHELZZEmaven

[root@rocky8 ~]#yum -y install maven
[root@rocky8 ~]#mvn -v
Apache Maven 3.5.4 (Red Hat 3.5.4-5)

Maven home: /usr/share/maven
Java version: 1.8.0_292, vendor: Red Hat, Inc., runtime: /usr/lib/jvm/java-

1.8.0-openjdk-1.8.0.292.b10-1.e18_4.x86_64/jre

Default locale: en_us, platform encoding: UTF-8
0S name: "Tinux", version: "4.18.0-305.3.1.e18_4.x86_64", arch: "amd64", family:

"unix"

2TRE ) IBU
[root@rocky8 ~]#vim /etc/maven/settings.xml

<mirrors>
<!--fT B =BG -->
<mirror>
<id>nexus-aliyun</id>
<mirrorof>*</mirrorof>
<name>Nexus aliyun</name>
<url>http://maven.aliyun.com/nexus/content/groups/public</url>
</mirror>

</mirrors>
9.2.2.2 ERAN2: THbIRE
E/5i0A:
http://maven.apache.org/install.html
Bl TR

[root@ubuntul804 ~]#apt update
[root@ubuntul804 ~]#apt install openjdk-8-jdk -y
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[root@ubuntul804 ~]#java -version

openjdk version "1.8.0_282"

Open]DK Runtime Environment (build 1.8.0_282-8u282-b08-0ubuntul~18.04-b08)
Open]IDK 64-Bit Server VM (build 25.282-b08, mixed mode)

[root@ubuntul804 ~]#wget
https://mirrors.tuna.tsinghua.edu.cn/apache/maven/maven-3/3.6.3/binaries/apache-
maven-3.6.3-bin.tar.gz

[root@ubuntul804 ~]#tar xf apache-maven-3.6.3-bin.tar.gz -C /usr/local/
[root@ubuntul804 ~]#1n -s /usr/local/apache-maven-3.6.3/ /usr/local/maven

[root@ubuntul804 ~]#echo 'PATH=/usr/local/maven/bin:$PATH' >
/etc/profile.d/maven.sh

[root@ubuntul804 ~]#echo 'export MAVEN_HOME=/usr/local/maven' >>
/etc/profile.d/maven.sh

[root@ubuntul804 ~]#. /etc/profile.d/maven.sh

[root@ubuntul804 ~]#mvn -v

Apache Maven 3.6.3 (cecedd343002696d0abb50b32b541b8a6ba2883f)

Maven home: /usr/local/maven

Java version: 1.8.0_282, vendor: Private Build, runtime: /usr/lib/jvm/java-8-
openjdk-amd64/jre

Default locale: en_HK, platform encoding: UTF-8

0S name: "Tinux", version: "4.15.0-112-generic", arch: "amd64", family: "unix’

#ELAG IR
[root@ubuntul804 ~]#vim /usr/local/maven/conf/settings.xml

<mirrors>
<!--fTH =B -->
<mirror>
<id>nexus-aliyun</id>
<mirrorof>*</mirrorof>
<name>Nexus aliyun</name>
<url>http://maven.aliyun.com/nexus/content/groups/public</url>
</mirror>

</mirrors>

9.3 Maven B T8 SiRAB

Maven TiZ@sEAIZ NATS

o clean: ARIZRIFEEIRIIBSU S classF B4R

o compile:{&javaifiZFmiEakclassF T334

o testEFNM. B0, BsnERjunitiEF

o reportiREMHFEFHITAER

e package:RFRFTE,ZIWeb THEFTFiware, java Ti2FTRljarE®

e install: 28 TEEEINHEHRICEFIEENME

o deploy:#&aiEWeb TIRERHIwarE S&FServietReET, FEAILUET

Sefl:
HEANFEEE pomxml"BUERER, HiiT:

mvn clean install package


af://n2946

o BHRMERZZNRAITI, SEILEEEHTRE, XEHMERRTLUEEBHTL :

mvn clean install package -Dmaven.test.skip=true
ET" -Dmaven. test.skip=true": BhddiR, I EHAG MR KU
" -DskipTests": APATIE, (H72 AT A )2 15

o MRFEMIANIBRER, FEZBIImFMEM—LAIE, BARmFEREER:

JAshZ FE%1%k: mvn -T 4 clean install package -Dmaven.test.skip=true
SEHIEICPU 4. mvn -T 2C clean install package -Dmaven.test.skip=true
JA 2 L2497 mvn clean install package -Dmaven.test.skip=true -
Dmaven.compile.fork=true

* FTBRY Maven EBEEZAE VM ERY, FRLUHTHRIFIMBRIEREE SIVM SEIUL:

W Ewindows F£F“maven/bin/mvn.cmd”, 1% Tinux #FF|“maven/bin/mvn”, FEZH
f&: “MAVEN_OPTS”

IR E . vim /etc/profile

fEEWNAFRCE : export MAVEN_OPTS="-Xmx6g -Xms6g" i NEHYE N5 —F
{FMC B S RI4E%: source /etc/profile

9.4 117 java (NHB%miELA A
9.4.1 §RiFLEE spring-boot IFH
[root@ubuntul804 ~]#apt -y install git maven

#EMGINE
[root@ubuntul804 ~]#vim /etc/maven/settings.xml
<mirror>
<id>nexus-aliyun</id>
<mirrorof>*</mirrorof>
<name>Nexus aliyun</name>
<url>http://maven.aliyun.com/nexus/content/groups/public</url>
</mirror>
[root@ubuntul804 ~]#cd /data
[root@ubuntul804 data]#git clone https://gitee.com/1btooth/spring-boot-
helloworld.git
[root@ubuntul804 datal]#cd spring-boot-helloworld/

it

[root@ubuntul804 spring-boot-helloworld]#mvn clean package -
Dmaven.test.skip=true

[root@ubuntul804 spring-boot-helloworld]#1s target/

classes maven-archiver spring-boot-
hellowor1d-0.9.0-SNAPSHOT.jar.original

generated-sources maven-status surefire-
reports

generated-test-sources spring-boot-hellowor1d-0.9.0-SNAPSHOT.jar test-classes

#ER I\ 80803 1
[root@ubuntul804 spring-boot-helloworld]#java -jar target/spring-boot-
hellowor1d-0.9.0-SNAPSHOT.jar --server.port=8888
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[root@ubuntul804 spring-boot-helloWorld]#java -jar target/spring-boot-helloworld-0.9.0-SNAPSHOT.jar --server.port=8888

AN
(N

VA

[root@ubuntul804 ~]#ss -ntl

State Recv-Q Send-Q Local Address:Port Peer Address:Port
Process

LISTEN 0 128 0.0.0.0:22 0.0.0.0:*
LISTEN 0 100 127.0.0.1:25 0.0.0.0:*
LISTEN 0 128 [::7:22 [::]:*
LISTEN 0 100 *:8888

LISTEN 0 100 [::1]:25 [33]8®

[root@ubuntul804 ~]#curl 127.0.0.1:8888
Hello Spring Boot 2.0!

[root@ubuntul804 ~]#curl 127.0.0.1:8888/hello
Hello world

9.4.2 #Hi¥ java = jpress

[root@rocky8 ~]#wget
'https://gitee.com/IPressProjects/jpress/repository/archive/v4.2.0?
format=tar.gz'

[root@rocky8 ~]#tar xf jpress-v4.2.0.tar_gz

[root@rocky8 ~]#cd jpress-v4.2.0/

[root@rocky8 jpress-v4.2.0]#mvn clean install package -Dmaven.test.skip=true

[INFO] module-product-search-db .......... ... ... .. ... .... SUCCESS

[ 0.095 s]
[INFO] module-product-search-lucene ............c.cuuviuon.. SUCCESS [ 0.101 s]
[INFO] module-product-search-es .......... ... iiiiiiiiinn.. SUCCESS [ 0.160 s]
[INFO] module-product-search-opensearch ................... SUCCESS [ 0.120 s]
[INFO] module-product-service-provider .................... SUCCESS [ 0.228 s]
[INFO] moduTle-product-web .........cciiiiiiiiiiiiinnnnnnn SUCCESS [ 0.274 s]
[INFO] Starter tui ittt ittt et sssasasansnsnsnnnnennns SUCCESS [01:20 min]
[INFO] starter-tomcat 4.0 ......ciiiiirnnrnneennennennennns SUCCESS [ 8.736 s]
[INFO] === m e e e -
[INFO] BUILD SUCCESS
[INFO] === mm e -

[INFO] Total time: 03:00 min
[INFO] Finished at: 2021-12-15T18:18:06+08:00
[INFO] —m—mmm oo oo oo oo

[root@rocky8 jpress-v4.2.0]#cp starter-tomcat/target/starter-tomcat-4.0.war
/usr/local/tomcat/webapps/jpress.war
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10 Hizl=R

o JVMHAYLERL
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