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£ Dubbo BYZLimiZRl, FA85Tii— T Dubbo BY SPI, IERH 7IXMIRSZAIMNNE, ik Dubbo
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SPI £%R/9 Service Provider Interface, 2—FfIRZSAIANE. FHIFHEE Java pEEO. B

EOEX T —MRSBYRESLIAITIEE, ETLIAISIAILIESH, NRERSAE, AW B
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£ Java #fY SPI LI, BEARATLASFEZEIERY (JavafISPIET) .

SPI (AR ZOALIRN 2 REREEEX M, FAHRSIIEEENEGES S, IS,
FERTLATEIETRY, sl niE OB #astIiE,,
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o
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Dubbo HfIEESSHL SPI? HTERAES, FEREENIMIRERE, REEA,

Dubbo ¥i# 7Y Java SPI B9 ~%1|a)R&k :

o JDK tERY SPI — RSB EmFrECIl, WIREY BCIVIARFER, BRiZHA
mnE, SREEAR.
o IR ERIIEEN, & BRIBATREEARZT . thal: JDK #rERY ScriptEngine, i&@iT
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yScriptEngine SENEEM, XNMNEMERE#RZE T, 0 ruby IIRAEESR, HAFHIT ruby BIZAHT
SIRAHE ruby, A ZEEE%ME’JF? A,

JFoZEEsE: Dubbo RFI%iCZ SPI Ll


https://aysaml.com/articles/2019/10/18/1571392382274.html
https://ld246.com/article/1576826201969

o NN T XY FEm 10C 1 AOP RISZH;, — M RRAILIEIE setter TAHEY ER.

=, ([ERZ6)

(0 SPI EBAMABENA:

o 0

o £

o SURETH

Dubbo HFERE BT,

o RSN/

Dubbo 3 SPI LIRISEHEEE T .

EABI:

1. #&0

package com.aysaml.spi;
import com.alibaba.dubbo.common.extension.SPI;

/**
* Say hello demo interface.

*

* @author wangning
* @date 2019-12-19

*/

@SPI("demo")

public interface DemoService {
void sayHello();

}

0heart [ 5

Y FERTE O _EvsZmn iR,

2. 55

o RS A

package com.aysaml.spi.impl;
import com.aysaml.spi.DemoService;

/**
* Say hello demo impl.
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*

* @author wangning
* @date 2019-12-19
*/

public class DemoServicelmplA implements DemoService {

public void sayHello() {
System.out.printIn("hello! This is A.");

}
}

o k55 B
package com.aysaml.spi.impl;
import com.aysaml.spi.DemoService;

/**
* Say hello demo impl.

*

* @author wangning
* @date 2019-12-19
*/

public class DemoServicelmplB implements DemoService {

public void sayHello() {
System.out.printIn("Hello! This is B.");

}
}

3. AINEESF
e fEMETA-INF/dubbo/ BRT#E X4, MHZAEONERES

o

o EXHHRINSCINECE -

serviceA = com.aysaml.spi.impl.DemoServicelmplA
serviceB = com.aysaml.spi.impl.DemoServicelmplB

e

DemoServicelmplA
DemoServicelmplB
DemoService
¥ SpiTest

m META-INF
e dubbo
& com.aysaml.spi.DemoService
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5 Java Ry SPI fBELECE R FEMRAR

1. BBEBZxRANE: Java SPI 3 META-INF/services/; Dubbo SPI 3 META-INF/dubbo/
2. BeBEARAR: Java SPI BE#ACENIRSLIMAIZIRES; Dubbo SPI NRA key-value BIFZ

}\zgﬂﬁ%ii)ﬂﬁ‘éfé%ﬂﬁ, AEEENE. BEA: , SRR T
I3 PR
4. lRSSNERAA

package com.aysaml.spi;
import com.alibaba.dubbo.common.extension.ExtensionLoader;

/**

* The run dubbo SPI test.
* @author wangning

* @date 2019-12-19

*/

public class SpiTest {

public static void main(String[] args) {
ExtensionLoader<DemoService> loader = ExtensionLoader.getExtensionLoader(DemoServ
ce.class);
// service A
DemoService serviceA = loader.getExtension("serviceA");
serviceA.sayHello();

// service B

DemoService serviceB = loader.getExtension("serviceB");
serviceB.sayHello();

RN

=] 19 4:47:40 T4 com.alibaba.dubbo ommon.logger.LoggerFac.
{&88: using ~: com.alib . dubbo. common. Bl ]

hello! This is A.

jer.jcl.Jclle

Hello! This is B.

Process finished with exit code @
Y. ER—ES

Dubbo X7 SPI RYSEIIFE RRTRY 2

o
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v [m extension

v = factory

AdaptiveExtensionFactory
SpiExtensionFactory
Em support
ActivateComparator
Activate
Adaptive
Disablelnject
ExtensionFactory
ExtensionLoader
SPI

£ L @& 7 Dubbo SPI f9FEi%, EHEMA
Tiz3RIET— sefl, SRR Y
TiERISHARAVZESCIN ServiceA, IX—RIEBMEEMKIR TR INEES o

B, M ExtensionLoader 9 getExtensionLoader F5iAA\F, Kii—T Dubbo SPI 280{a5k15
HIZESCHIRT,

e getExtensionLoader 75i%

/ **
* IR O EREGE R INEES

* @param type
* @param <T>
* @return
*/
@SuppressWarnings("unchecked")
public static <T> ExtensionLoader<T> getExtensionLoader(Class<T> type) {
/] SEEENZ
if (type == null)
throw new lllegalArgumentException("Extension type == null");
/] REREO
if (Itype.isinterface()) {
throw new lllegalArgumentException("Extension type(" + type + ") is not interface!");
}

// EORBIMT @SPI xR
if ('withExtensionAnnotation(type)) {
throw new lllegalArgumentException("Extension type(" + type +
") is not extension, because WITHOUT @" + SPI.class.getSimpleName() + " Annot
tion!");
}
// EXTENSION_LOADERS 22— map , LAEOZRELA key , HaENNERS ExtensionLoader 5
value,
// 1BE map M—NERF, BEMNEFFE
ExtensionLoader<T> loader = (ExtensionLoader<T>) EXTENSION LOADERS.get(type);
/] BEFRAH
if (loader == null) {
// BIE—MRENEES, FIAE=F
EXTENSION_LOADERS.putlfAbsent(type, new ExtensionLoader<T>(type));
loader = (ExtensionLoader<T>) EXTENSION_LOADERS.get(type);
}

return loader;
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A LR THERE THRENNERS, EEEA densionloader B getbxtension("serviceA") JFiZ3R15EH
SNESSSYIN

e getExtension &%

/**
* IREIEERFAIRERTSR., WMRBFARKEINME {@link lllegalStateException} FE.

* @param name
* @return
*/
@SuppressWarnings("unchecked")
public T getExtension(String name) {
/] SEEIE
if (name == null || name.length() == 0)
throw new lllegalArgumentException("Extension name == null");
if ("true".equals(name)) {
// & name 73 true, NFEREERIARIIRESELI
return getDefaultExtension();
}
// Holder fEA—NETR, FBHENSR, NEFTHREHRENSR
Holder<Object> holder = cachedInstances.get(name);
if (holder == null) {
cachedInstances.putlfAbsent(name, new Holder<Object>());
holder = cachedInstances.get(name);
}
Object instance = holder.get();
// XBHREERR, BIONERE
if (instance == null) {
synchronized (holder) {
instance = holder.get();
/] MREFFIE
if (instance == null) {
// BIESSREXTSR
instance = createExtension(name);
/] MNEF
holder.set(instance);
}
}
}

return (T) instance;

}
T SR4KEEE createExtension i EALEEILENS,

e createExtension 75i%

/ **
* IRIER RIS

* @param name

* @return

*/

@SuppressWarnings("unchecked")
private T createExtension(String name) {

R348 Dubbo HFISEICZ SPI LIl
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// B BFIRBGAESESCINAY class 335
Class<?> clazz = getExtensionClasses().get(name);
[/ ZBEELIE, RHEHFRKIFRE
if (clazz == null) {
throw findException(name);
}
try {
/] WEIFHEGRERIISR
T instance = (T) EXTENSION INSTANCES.get(clazz);
/] K EEF, IESRENSHFIANEZ
if (instance == null) {
EXTENSION_INSTANCES.putlfAbsent(clazz, clazz.newlnstance());
instance = (T) EXTENSION_INSTANCES.get(clazz);

}
// B RETENKREY
injectExtension(instance);
Set<Class<?>> wrapperClasses = cachedWrapperClasses;
if (wrapperClasses != null && !wrapperClasses.isEmpty()) {

// BRI Wrapper REXISR

for (Class<?> wrapperClass : wrapperClasses) {

// % instance {EASEUELS Wrapperf i BXISRAIAIE L, FiBEEREIEIE Wrapper

// $AfGM Wrapper SLEIFENGKER, B1E Wrapper BISCHIMR{ELZS instance
instance = injectExtension((T) wrapperClass.getConstructor(type).newlnstance(ins

Sl

ance));
}
}

return instance;
} catch (Throwable t) {
throw new lllegalStateException("Extension instance(name: " + name + ", class: " +
type + ") could not be instantiated: " + t.getMessage(), t);
}
}

Ny, BXIEESRENSNEBRM— RSS!
1. SREFRESSSCHIRIFRA class X951,
2. 1817 clazz.newlInstance() FiECIEEIFETS.
3. B REHFENKERAYE .
4. EHENSREEEHENAY Wrapper XI5,

Vg\alrgpper MFSHRRENSRHITTEE. KE, ETMREIRANHAXAM, FHiiIE Dubbo B ERNNIE
152BH,

ELERCERNSNSERT, S— PR EEEREINXE, F=SHEIER Dubbo IOCH
AOP gIsCHl. TESDHIREERBRREIASCIAY:

e createExtension 733%

/**
* SRENFTERYFRESS class XI5

* @return
*/
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private Map<String, Class<?>> getExtensionClasses() {
// cachedClasses &1 7 FiEHIFEREZE class W&
/] BENEFFE
Map<String, Class<?>> classes = cachedClasses.get();
if (classes == null) {
synchronized (cachedClasses) {
classes = cachedClasses.get();
if (classes == null) {
// MBEESUHFHIEBURESE class XI5
classes = loadExtensionClasses();
/] IMANEZF
cachedClasses.set(classes);
}
}
}

return classes;

NEBEIVRER, BENEFTE, REREMMEREXHSEIRRE, REIAER. &
EEibﬂ]%é*Eu L MECES A PIEBARRESR

e loadExtensionClasses 75i%

/**
* NECE 4RSS

* @return
*/
private Map<String, Class<?>> loadExtensionClasses() {
/] XA type MNIBEAIIE? type RURIHARREATEEORE, fHRBUARESEINEEENRY
// REMEORY @SPI iR, XEHESW AT AmREEEOLAINE @SPI RIRE, 115
final SPI defaultAnnotation = type.getAnnotation(SPl.class);
if (defaultAnnotation != null) {
// 3KBX @SPI iFA#AY value , BDENXAIIEREEFR
String value = defaultAnnotation.value();
/] WBF—RINIRY, FeEBRAFRHTARY
if ((value = value.trim()).length() > 0) {
String[] names = NAME_SEPARATOR split(value);
if (names.length > 1) {
throw new lllegalStateException("more than 1 default extension name on extensi
n" + type.getName()
+ " " + Arrays.toString(names));

}
// ZEFRINRFR
if (names.length == 1) cachedDefaultName = names[0];
}
}

Map<String, Class<?>> extensionClasses = new HashMap<String, Class<?>>();
// N=MAENER MEBNE, HPirEE7T Java SPI BUEEER
loadDirectory(extensionClasses, DUBBO_INTERNAL DIRECTORY);
loadDirectory(extensionClasses, DUBBO DIRECTORY)
loadDirectory(extensionClasses, SERVICES _DIRECTORY);

return extensionClasses;
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}

BiF, XNTEEHREER, B3R @SPIERE, XHEMR value KB, IREBREVAZIR, AR
BIMAREIRIS AR BRI IEEUINEFAER.

FrLA, #TRENANERSEEINER R T =AIEI -
e loadDirectory 7i%

/**
* INIERE B RINEISERVHRRESE

* @param extensionClasses
* @param dir
*/
private void loadDirectory(Map<String, Class<?>> extensionClasses, String dir) {
/] BEIIEA2RES
String fileName = dir + type.getName();
try {
/] FARIRTFECE S 4k
Enumeration<java.net.URL> urls;
// SREERNNERS
ClassLoader classLoader = findClassLoader();
if (classLoader !'= null) {
urls = classLoader.getResources(fileName);
} else {
urls = ClassLoader.getSystemResources(fileName);

if (urls '= null) {
while (urls.hasMoreElements()) {
java.net.URL resourceURL = urls.nextElement();

// B INEER
loadResource(extensionClasses, classLoader, resourceURL);
}
}
} catch (Throwable t) {

logger.error("Exception when load extension class(interface: " +
type + ", description file: " + fileName + ").", t);

}

XN A AR B SR INEESAB A B Ec ERRIRIEZE, ASIET loadResource FiENNERIR
BSR4 4EEE loadResource Fi%:

e loadResource 7%

/**
* INEFRRESSSLE

* @param extensionClasses

* @param classLoader

* @param resourceURL

*/

private void loadResource(Map<String, Class<?>> extensionClasses, ClassLoader classLoa
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er, java.net.URL resourceURL) {
try {
// EEBCES Y

BufferedReader reader = new BufferedReader(new InputStreamReader(resourceURL.o
enStream(), "utf-8"));

try {
String line;
while ((line = reader.readLine()) != null) {
/] i ERERNIR
final int ci = line.indexOf('#");
if (ci >=0) line = line.substring(0, ci);
line = line.trim();
if (line.length() > 0) {
try {
String name = null;
/] EE TR
inti = line.indexOf('=");
if (i >0){
/] ESZRIBHERET
name = line.substring(0, i).trim();
/] FESZ e =R
line = line.substring(i + 1).trim();

}
if (line.length() > 0) {
// BiZ Class.forName REIINEIRRESR, BEAFNTEE

loadClass(extensionClasses, resourceURL, Class.forName(line, true, classLo
der), name);

}
} catch (Throwable t) {

lllegalStateException e = new lllegalStateException("Failed to load extension
class(interface: " + type + ", class line: " + line + ") in " + resourceURL + ", cause: " + t.getMes
age(), t);
exceptions.put(line, e);
}
}
}
} finally {
reader.close();

}
} catch (Throwable t) {

logger.error("Exception when load extension class(interface: " +
type + ", class file: " + resourceURL + ") in " + resourceURL, t);

}
}

loadResource FiAFEBRCEHANERN. FRITAIARESCINRAYINE,. TEFZEEE loadClass
FiEEME T A

e |oadClass

*%

« SFMETFIME

* @param extensionClasses
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* @param resourceURL
* @param clazz
* @param name
* @throws NoSuchMethodException
*
/
private void loadClass(Map<String, Class<?>> extensionClasses, java.net.URL resourceURL,
Class<?> clazz, String name) throws NoSuchMethodException {
/] BEINEAIER DR SRIIERISEH
if (Itype.isAssignableFrom(clazz)) {
throw new lllegalStateException("Error when load extension class(interface: " +
type + ", class line: " + clazz.getName() + "), class "
+ clazz.getName() + "is not subtype of interface.");

}
// 258 @Adaptive jEfi#
// @Adaptive 2+4, SEEMYT BEX, XN EEE
if (clazz.isAnnotationPresent(Adaptive. cIass)) {
if (cachedAdaptiveClass == null) {
/] &7
cachedAdaptiveClass = clazz;
} else if (IcachedAdaptiveClass.equals(clazz)) {
/] ReEE— 1 "Bi&nd E3E
throw new lllegalStateException("More than 1 adaptive class found: "
+ cachedAdaptiveClass.getClass().getName()

+ " " + clazz.getClass().getName());

}
// Wrapper 281
} else if (isWrapperClass(clazz)) {
Set<Class<?>> wrappers = cachedWrapperClasses;
if (wrappers == null) {
/] &7
cachedWrapperClasses = new ConcurrentHashSet<Class<?>>();
wrappers = cachedWrapperClasses;
}
wrappers.add(clazz);
/] BERERRESR
} else {
clazz.getConstructor();
/] EEEF AT
if (name == null || name.length() == 0) {
// M @Extension [ FHBRENEF, SEBEFRIENEFEIET
name = findAnnotationName(clazz);
if (name.length() == 0) {
throw new lllegalStateException("No such extension name for the class " + clazz.
in the config " + resourceURL);

etName() +
}

}
String[] names = NAME_SEPARATOR split(name);

if (names != null && names.length > 0) {
Activate activate = clazz.getAnnotation(Activate.class);

// FEINRFE @Activate jEfE

if (activate != null) {
// IIANEEZF
cachedActivates.put(names[0], activate);

}
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for (String n : names) {
if (lcachedNames.containsKey(clazz)) {
// I\ names &7F
cachedNames.put(clazz, n);
}
Class<?> c = extensionClasses.get(n);
if (c == null) {
// class &1z
extensionClasses.put(n, clazz);
} else if (c '= clazz) {
throw new lllegalStateException("Duplicate extension " + type.getName() + " n
me" +n+ "on" + cgetName() + "and " + clazz.getName());

}
}
}
}
}

LB EIXN G EERR NSRS Z RIS ERER.

Dubbo SPI {RRERINIESIERA L 7 #fe 7, IREHLLRER, —S—LETRIVRSZIER,
RBEAER TS LSS RIERE,

$a., Dubbo I0C

Dubbo FY&EGENBEHNE—F, FEEIXSEH setter FiRHITEN, BELLRER, B3R
FE2RAY setter /5i%, SAISEHEIY objectFactory BY getExtension A5 ZIREUKERRIFRESS, AR
TR setter FiERFITRIIEN. TEA MUASSCHL.

/**
* RELEN

* @param instance
* @return
*/
private T injectExtension(T instance) {
try {
// objectFactory 2#ERT], FILUBIIERY getExtension SREUT @2
/] A R INEERRIEIE T AR #0tatt, BFRFRSCI SpiExtensionFactory #1 SpringExtensi
nFactory
// SpiExtensionFactory FBF3REXB&EMNAYHARE; SpringExtensionFactory FA3EM Spring
IRENFrRRAMRRESRE
if (objectFactory != null) {
for (Method method : instance.getClass().getMethods()) {
// Dubbo j@id setter SEHU&KEGEN
/] SRENAY KR set J3i%
if (method.getName().startsWith("set")
&8& method.getParameterTypes().length == 1
&& Modifier.isPublic(method.getModifiers())) {
// & @Disablelnject ;F#HY set RFEBKEHEN
if (method.getAnnotation(Disablelnject.class) != null) {
continue;

}

JR3Z§EE: Dubbo RFI%i82 SPI sCI)


https://ld246.com/article/1576826201969

// SREXSE] class XI5
Class<?> pt = method.getParameterTypes()[0];
try {
// REEMR, R set ZIERENE—1FEZ/NE 0.0
String property = method.getName().length() > 3 ? method.getName().subst
ing(3, 4).toLowerCase() + method.getName().substring(4) : "";
// BISRRET RBURRESE
Object object = objectFactory.getExtension(pt, property);
if (object = null) {
// Bl =EER set FEEAN
method.invoke(instance, object);
}
} catch (Exception e) {
logger.error("fail to inject via method " + method.getName()
+ " of interface " + type.getName() + ": " + e.getMessage(), e);
}

}
}

}
} catch (Exception e) {
logger.error(e.getMessage(), e);

return instance;

}
ﬁs IE\QE
X7F Dubbo SPI FNEAFERIICRIMNEIGERAISZRIER 7 #2577, Dubbo Xt Java SPI fYZf
R, ST TRILUREIIEMERERTI, B8 7RR, BEEINT 1I0C# AOP Rt . R

, HSEXTF Dubbo SPI iAE—EBOHWREERYREY, B Dubbo SPI B9 B=BEENAH, BBAY
REENFIZRRAAR? HIISSE FRETIE.
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