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RN AR EREBNginx, LVS. HAProxy,
XTRXNTBRENFREBRTZANER, BRAXBRZFIMNSLEE:

e (B%45) Nginx/LVS/HAProxy R #I9E A MM ERRIFAR: hitp://www.ha97.com/5646.html
o ZTKRIERMEMBIGEBIXWEE(LVS . Nginx . Haproxy):
http://www.21yunwei.com/archives/5824

4 R EH1E
SRR BEESEBArray. F5,
RHYEEE

BERNNEYEEER: BIEEA. I, —Fithash, RNERBEE.
FARAAURARNLNEEZELEHEHNER, EEIREAE™ EAZINSTEMREBNER

L SEACTIE S e

EX—TRSHRINER, BTABHENEEZSMNPRE—TIRSBIERNEEZNER.

public class ServerlIps {
private static final List<String> LIST = Arrays.asList(
"192.168.0.1",

"192.168.0.2",
"192.168.0.3",
"192.168.0.4",
"192.168.0.5",
"192.168.0.6",
"192.168.0.7",
"192.168.0.8",
"192.168.0.9",
"192.168.0.10"


http://www.ha97.com/5646.html
http://www.21yunwei.com/archives/5824

fE#l B %5 -RandomLoadBalance

TR REERIZIH,

public class Random {

public static String getServer() {
/] ER—TBENEERN Listi T Ar{E
java.util.Random random = new java.util.Random();
int randomPos = random.nextInt(ServerIps.LIST.size());
return ServerIps.LIST.get(randomPos);

}

public static void main(String[] args) {
// EZEFEALOR
for (int i=0; i<10; i++) {

System.out.println(getServer());

BITER:
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192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
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HERRELERDE, Random AN AESIERES, ENSHIBERZZIF-—aRSHL, R
BHEZIZRIBERE, FTREFERBERET YY" 9B, BREIZ—KRHRBFLXER, RHEENG
RERATHNIBERESHERG, AMUBHIEELEAELERSN—MEL,



BE, LEHNBNEZERTESRIGFNMEEREFSHNE, Lhrt, EFPrEREERNEEES
—=, ERMNGEBEZHER, AN, BMNTUNESERSFZRE—TNE,
fEServerlpsZEHIENNARSS BN E XS N K RMAP, XEZFH50:

public static final Map<String, Integer> WEIGHT_LIST = new HashMa
p<String, Integer>();
static {
// REZFH50

WEIGHT_LIST.put("192.168.0.1", 1);
WEIGHT_LIST.put("192.168.0.2", 8);
WEIGHT_LIST.put("192.168.0.3", 3);
WEIGHT_LIST.put("192.168.0.4", 6);
WEIGHT_LIST.put("192.168.0.5", 5);
WEIGHT_LIST.put("192.168.0.6", 5);
WEIGHT_LIST.put("192.168.0.7", 4);
WEIGHT_LIST.put("192.168.0.8", 7);
WEIGHT_LIST.put('"192.168.0.9", 2);
WEIGHT_LIST.put('"192.168.0.10", 9);

BLUENBNEEN ZEZNARERNEE, SERELRSNNIER, RSIF[ERID TN IZIT XS T
REND M,

RERENEE

BEREAOINIBEE, EETRS[REMINNRS[ZATES, BAERBEENSZER

public class WeightRandom {
public static String getServer() {
/] ER—TBENEERN Listi THr{E
List<String> ips = new ArraylList<String>();
for (String ip : ServerIps.WEIGHT_LIST.keySet()) {
Integer weight = ServerIps.WEIGHT_LIST.get(ip);
// BREHTES
for (int i=0; i<weight; i++) {
ips.add(ip);



b
java.util.Random random = new java.util.Random();
int randomPos = random.nextInt(ips.size());
return ips.get(randomPos);

b

public static void main(String[] args) {
// EEFRAL10R
for (int i=0; i<10; i++) {

System.out.println(getServer());

BITER:

192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.

S & & O o oo o
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XM EEEINEZNEINANMRMSLEBEEAEF, BEAFEXipitit#TEH, NEZME
ABL EXHPMipsHBEBZHAEF, TEANTABSI—FIZINEE,

RIRFAVE —HMRSS 28 servers = [A, B, Cl, fIINNAINER weights = [5, 3, 2], NEZMH10,
HAEEIENBEFHE—HLIREL, [0, 5) XEETRSEE A, [5, 8) XKEETARSEE B, [8,10) K
BET RS C. ETHEBIRINLEMBER—TCEAE [0, 10) ZEHIBENE, REHTEX TR
BT XE L, LA FITEERSE A INHXE L, WREIRS:S A BIF] ., INESAH
2, AR EXNNNXESTEMEA, FLETNHENRSZERNAFMEAEANRRZILXEA,
REMNBEMRBZTENENE D HIERE, EERTZREER, B8 TRSSFIMEPIOREEEFIZITEN
BrEAl. B, BT -RRERE, RS A FIEPEIREKRLF50000%, ARSSEF B HIZPEIRELAN
3000, HR552% C HIZHAIRERLIF2000/K,

RIRILEFEY Eoffset=7:



. offset<5 is false, FRLAARTE[O, 5)X 8], Y§offset = offset - 5 (offset=2)
. offset<3 is true, FRLALLTF[5, 8)X 8], FTLARIZEFABARS 22
SR

public class WeightRandomV2 {
public static String getServer() {
int totalWeight = 0;
boolean sameWeight = true; // WMRABENEHEE, BAEN—T1

PRLF T
Object[] weights = ServerIps.WEIGHT_LIST.values().toArray
();
for (int i = 0; i < weights.length; i++) {
Integer weight = (Integer) weights[il;
totalWeight += weight;
if (sameWeight && i > 0 && !weight.equals(weights[i -
11)) {

sameWeight = false;

}

java.util.Random random = new java.util.Random();
int randomPos = random.nextInt(totalWeight);
if (!sameWeight) {
for (String ip : ServerIps.WEIGHT_LIST.keySet()) {
Integer value = ServerIps.WEIGHT_LIST.get(ip);
if (randomPos < value) {
return ip;

i

randomPos = randomPos - value;

b
return (String) ServerIps.WEIGHT_LIST.keySet().toArray()

[new java.util.Random().nextInt(ServerIps.WEIGHT_LIST.size())];
}
public static void main(String[] args) {
// EZRRAL10R
for (int i = 0; i < 10; i++) {
System.out.println(getServer());



BMER I —MINERNEE.

i &% -RoundRobinLoadBalance

BENEEEAREER

public class RoundRobin {
// SEBEANUE
private static Integer pos = 0;
public static String getServer() {
String ip = null;
// pos[@EH
synchronized (pos) {
if (pos >= ServerIps.LIST.size()) {
pos = 0;
¥
ip = ServerlIps.LIST.get(pos);
POS++;
}
return ip;
}
public static void main(Stringl[] args) {
// ELIRFRAL10R
for (int i = @0; i < 11; i++) {
System.out.println(getServer());

by
by
ks
BITER:

192.168.0.1
192.168.0.2
192.168.0.3
192.168.0.4



192.168.0.5
192.168.0.6
192.168.0.7
192.168.0.8
192.168.0.9
192.168.0.10
192.168.0.1

XMEEREE, BRATF, BERSEMRRHTRS, EE2ENNRLEELT, ANEESS, MENE
E—T, MENEXTMEEZE, EF—MIUMHEMEEHNE, XEMANERT, XMEHEENRE
MEBENMEENE— M, EREERNT, B2ABAMBEMINMASE, BTERNEB—MEE:
XMEEZFTEMA—TER: HARKS, LB UXBERR, F2XERR2, ZFH100RFEARN100, #A
RSB, MUKRMNTURERXNMEARESEE LRSS,
BRIZFENBE =B RS servers = [A, B, Cl, SIRKINENR weights = [ 2, 5, 1], BXENS, FHNIATMU
HEANBE8E“RER, XBETEBHKINEE", HFHF268H/A, 58H4B, 18-8C, —RBERIRN
&, BERIMFIHRE, LB 10RER, BoaRSRARBINFHAABBBBBCAA, ERYS ikl
X, MRBSHBEEETH, AANEEERRRS ‘H/])\, XEXNEARRSHTIR, BREAHSNEM, Lt
an:

1SEA, 1%8=1;

2=S8H, 2%8=2;

3=iEMA, 3%8=3;

8= A, 8%8=0;

9=, 9%8=1;

100=1FA, 100%8=4;

ﬁﬂ‘]ﬁijﬂuﬂﬁﬁﬁ%ﬁ%ﬂL‘ME*TE'J\?JO—7ZI‘EHE’\JS HF, DA EARBXNSTHRFHEITN MRS

e? MEINBENEEELEM, XBEHITUENERRI — LT 0-————— 2————— 7——— 8”

7. 1518, 1%8=1, offset = 1, offset <= 2 is true, HIA;

8. 25, 2%8=2; offset = 2, offset <= 2 is true, BYA;

9. 35@MA, 3%8=3; offset = 3, offset <= 2 is false, offset = offset — 2, offset = 1, offset <=
5, EIB

10. 851, 8%8=0; offset = 0, 4F%E )W, offset = 8, offset <= 2 is false, offset = offset — 2,
offset = 6, offset <= 5 is false, offset = offset — 5, offset = 1, offset <= 1 is true, HXC;

11. 95i@MA, 9%8=1; // ...

12. 1005@MA, 100%8=4; //...

SEIR

EAARS KT A:

R T



public class Sequence {
public static Integer num = 0;
public static Integer getAndIncrement() {

return ++num;

public class WeightRoundRobin {
private static Integer pos = 0;
public static String getServer() {
int totalWeight = 0;
boolean sameWeight = true; // WMRFAENEHES,

PRLEF T
Object[] weights = ServerIps.WEIGHT_LIST.values().toArray
();
for (int i = 0; i < weights.length; i++) {
Integer weight = (Integer) weights[il;
totalWeight += weight;
if (sameWeight && i > 0 && !'weight.equals(weights[i -
11)) A

sameWeight = false;

by

BABEN—T1

Integer sequenceNum = Sequence.getAndIncrement();

Integer offset = sequenceNum % totalWeight;
offset = offset == 0 ? totalWeight : offset;
if (!sameWeight) {

for (String ip : ServerIps.WEIGHT_LIST.keySet()) {
Integer weight = ServerIps.WEIGHT_LIST.get(ip);

if (offset <= weight) {
return ip;

b
offset = offset - weight;

¥
String ip = null;
synchronized (pos) {
if (pos >= ServerIps.LIST.size()) {



pos = 0;
¥
ip = ServerIps.LIST.get(pos);
POS++;
¥
return ip;
b
public static void main(String[] args) {
// EERFALILR
for (int i = @0; i < 11; i++) {

System.out.println(getServer());

BITER:

192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
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BEXMEEE —TRA: —ARSB[BONEF I RNNER, thEZELZNOLEIFKR, BRI EEAN]
EIABNHRE, TF100%ER, REH100%8/50=16X55 7T, 16X A—EEELMNIHE, bR
BHEMNE=ARSE2S servers = [A, B, C], SSNIINERN weights =[5, 1, 1], BINERT, L LERX
TEENERE: AAAAABC, MAMREBRXA—TERIE: AABACAA, EBFMCEHIFEARISTAF
8], XtFSERBENT .,
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B
currentWeight o7&

%AHE%%%R]‘F‘WA*RE

EIHEN I ARSSZZE0 T,

BEXRBS  currentWeight #4H
(current_weight +=
weight)

1 [5, 1, 1]

2 [3, 2, 2]

3 [1, 3, 3]

4 [6, -3, 4]

5 [4: _2’ 5]

6 [9, _1’ _1]

7 [7, 0, O]

ZZEIL, ,IL:F

B, Cl, 7HMEF—L%., ¥IBER
BxZHR [0, 0, 0],

ST

// BHI—
ght (HaI&

Weightzg,
THHINE)

25178 weight # currentWeight, EA weight 2EEHR/,

(max(currentWeight))

>

w

> O >

A

B, SRNRSSHFIN (A A B, A C, A A]

, FMIBERNO, HAEMAIEKIEEN, BHRSERIIER, ILEWN
currentWeight jJ[IJ:EEﬂI‘XED BHTAGE, HEI&AR currentWeight,

#'I Eﬂfﬂiuﬂ] , ;’?&)—E—ﬁ

/Wf*ﬂi:u*mﬁﬂ{]
currentWeight 148
(max(currentWeight) —=

sum(weight))
[-2,1,1]
[-4, 2, 2]

(1, -4, 3]
[-1, -3, 4]
(4, -2, -2]
[2, -1, 1]

[0, 0, 0]

BLEZRTEIES [A, A, A, A, A,

T currentWeight = [0, 0, 0], 7 MEX4ESRE, currentWeight

public class Weight {

private String ip;

private Integer weight;

private Integer currentWeight;

public Weight(String ip,

this.ip = ip;

this.weight

this.currentWeight = currentWeight;

}

= weight;

public String getIp() {

return ip;

}

public void setIp(String ip) {

Integer weight,

B¥f&%ZFip, weight (BEALTHFEIRINE) , currentwei

Integer currentWeigh

11



this.ip = ip;

}

public Integer getWeight() {
return weight;

}

public void setWeight(Integer weight) {
this.weight = weight;

}

public Integer getCurrentWeight() {
return currentWeight;

}

public void setCurrentWeight(Integer currentWeight) {
this.currentWeight = currentWeight;

public class WeightRoundRobinV2 {
private static Map<String, Weight> weightMap = new HashMap<St
ring, Weight>();
public static String getServer() {
// java8
int totalWeight = ServerIps.WEIGHT_LIST.values().stream()
.reduce(0, (wl, w2) —-> wl+w2);
// ¥tEftweightMap, #EEcurrentWeightlf{EAweight
if (weightMap.isEmpty()) {
ServerIps.WEIGHT_LIST.forEach((key, value) —-> {
weightMap.put(key, new Weight(key, value, value))

)
b
// ¥ HcurrentWeightZAE
Weight maxCurrentWeight = null;
for (Weight weight : weightMap.values()) {

if (maxCurrentWeight == null || weight.getCurrentWeig

ht() > maxCurrentWeight.getCurrentWeight()) {
maxCurrentWeight = weight;

12



// JEmaxCurrentWeightBiXxSNXEM
maxCurrentWeight.setCurrentWeight(maxCurrentWeight.getCur
rentWeight() - totalWeight);
// FRERipMcurrentWeight4i—hi ERIBNE
for (Weight weight : weightMap.values()) {
weight.setCurrentWeight(weight.getCurrentWeight() + we
ight.getWeight());
}
// BEmaxCurrentWeight XS RAYip
return maxCurrentWeight.getIp();
}
public static void main(String[] args) {
// EZIFAL10R
for (int i = 0; i < 10; i++) {
System.out.println(getServer());

WServerlps BRI EUERI LR :

WEIGHT_LIST.put("A", 5);
WEIGHT_LIST.put("B", 1);
WEIGHT_LIST.put("C", 1);

©>>> >0 > o> >
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EMEREOEE, —TEIEREE, EREEAXLMRCANIETSZEEREES,
— NS F 8 & -ConsistentHashLoadBalance

AR 5523 B—REXRER, AIMAREREERNER, LB RNipihit, SEKEIRSIEK
SHEERHITES, IMBE—ITRAHE, TR THERMNIpttil, EKEBRIIERSHRIEE LR
MES—HN, REEBIEN—EE, EBEXTEEEMRS R —RSimipithit, #e EHERENE
K (HEMipteLt, SERKEEMIERSE) BIE—RSEE L.
HAANBEFiHARNIEKREAELS RN (BFRILARE, BRSBAEESE
ERLBAN, FAIRENAFIREIEMENE S EINH TR RRS K P L, FANXE
& :

) , FAAXFHIEFHED
FERAIEFF, 1T

ip1

ip3

EHREMRFEpIMip2Z2EH, NWRIZERIp2(ENES
EHEREURFEp2Mip3Z B, MEIZEREp3fENLE
MAEENMREZip3Mipd Z BRI, MWRIZEFipENLE
MAEEMREZip4MNip12BH, NWNIZEFip1ERNE

LFEXFERAZLEBRSIER, WRERipARSZ[IAFE, BMEXFT:
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ip1

ip3

SR, ip3HipIEENTETEZLERAN, SAESMNBEKRERIPIL, XBRAFHN, BRXNEEE
BMANEBT R, El:

ip1
ip2
ip3-1
ip2-1
ip3
HApip2-1, ip3-1TMi2EME R, ATELETR, MEFEATHNMNip2Mip3hRSE.

Zprl, IRZLEZMAHEEN—MIE, IHLMERFHRELESZHEN, RETUIEMEZNE
T RREXTHRENFE, tEan:
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ip3-2

ip1-2

ip3

XPMEHRBENTFN”, #EREBip1,2,3, 42 LIRS 2Rip, HMAEBIEMNiP,

BLFAVE L FTHME?

MNFHATRS Imiptthit, HOEEMESHBT SO, FESZOITEMTREBERNECET,
REBZNREEYE, ZIIEFEFEEHERIEN, HEBEFHRIIIRELEEYE.

LI

public class ConsistentHash {
private static SortedMap<Integer, String> virtualNodes = new
TreeMap<>();
private static final int VIRTUAL_NODES = 160;
static {
// WEBTEXTRAMEMT R, BMTRSREBEREBEEHITEI
for (String ip : ServerIps.LIST) {
for (int 1 = @; 1 < VIRTUAL_NODES; i++) {
int hash = getHash(ip+"VN"+1i);
virtualNodes.put(hash, ip);

b

private static String getServer(String client) {
int hash = getHash(client);
// BEIKFizHash{ERHEF FHIMap

R

16



SortedMap<Integer, String> subMap = virtualNodes.tailMap(
hash) ;
// RFizhashBEMNE—TTENMUE
Integer nodeIndex = subMap.firstKey();
// WRAEFEEKRTZhashBTE, MRERTR
if (nodeIndex == null) {
nodeIndex = virtualNodes.firstKey();
¥
// REISTRAYRE T S AR
return subMap.get(nodeIndex);
b
private static int getHash(String str) {
final int p = 16777619;
(int) 2166136261L;
for (int i = @0; i < str.length(); i++)
hash (hash ~ str.charAt(i)) * p;
hash += hash << 13;
hash ~= hash >> 7;

int hash

hash += hash << 3;
hash ~= hash >> 17;
hash += hash << 5;
// MREHRENANUEELTE
if (hash < 0)
hash = Math.abs(hash);

return hash;

b

public static void main(String[] args) {
// ELZIFRAL10R, BEN 100 client
for (int i = 0; i < 10; i++) {

System.out.println(getServer("client" + 1i));

BVEIREE E-LeastActiveLoadBalance

RIE/LMAEEEBEERS KO KN EARRXBREN S, ERXMBFREXFE? BAXRBER,
RSB[R BIMENG? SATE, XELEZRSRFAANEE, MmEm/IVERREENZBERIX M6

17



B9,
ERB A, RIPZBRSEUERRES, RUNBAPTLAEEZNER, LRNATEIERDELS
ZRFEHEE., RREXIS, STRSEHRENN —NERA. KRBT, MERSEHREEREY
70, BREI—MEXR, FEREMT, THRIBEREMNIEERLUR, RS BT —RITEE, HEFIRSE
MEBLEBFROEEEIR, FUERATENDBER, HRIXFRRS RHAEEBMNTIRBBFNRSE
K. B ERNERBAHHEGEEZNERTR, RTRIERY, NVERAEEELMERSIANT
EfEH. UERNNR, R/NERBEERETIMNG/NVERAEEIMN, #NFIRE—T, £—
RSEHUEEET, EMTEEREAFORSEHRE. E—RYENOEREER, WSREENONEE
DEIFER, MEHEA, KERFFNEROMRHMBAR, MRMPRSEEENERR, LREAEE—TE

q,

ST

ERERHETHFERSFBRLGERXRIBEESH, —/RERFRIEREH, EREFHRE-1, FAAX
EMANXE o EEBTERIT, BRER—TmapRETHELL

// BRZ5 23 HRIAYEEKEL
public static final Map<String, Integer> ACTIVITY_LIST = new
LinkedHashMap<String, Integer>();

static {
ACTIVITY_LIST.put("192.168.0.1", 2);
ACTIVITY_LIST.put("192.168.0.2", 0);
ACTIVITY_LIST.put("192.168.0.3", 1);
ACTIVITY_LIST.put("192.168.0.4", 3);
ACTIVITY_LIST.put("192.168.0.5", 0);
ACTIVITY_LIST.put("192.168.0.6", 1);
ACTIVITY_LIST.put("192.168.0.7", 4);
ACTIVITY_LIST.put("192.168.0.8", 2);
ACTIVITY_LIST.put("192.168.0.9", 7);
ACTIVITY_LIST.put("192.168.0.10", 3);

public class LeastActive {
private static String getServer() {
// B SRNERS RN RIARS 2
Optional<Integer> minValue = ServerIps.ACTIVITY_LIST.valu
es().stream().min(Comparator.naturalOrder());
if (minValue.isPresent()) {
List<String> minActivityIps = new ArraylList<>();

18



ServerIps.ACTIVITY_LIST.forEach((ip, activity) -> {
if (activity.equals(minValue.get())) {
minActivityIps.add(ip);

il
// BNERENiIpEZT, WRIENERE, WEANMNT
if (minActivityIps.size() > 1) {
// TIEE N ipHNE
Map<String, Integer> weightList = new LinkedHashM
ap<String, Integer>();
ServerIps.WEIGHT_LIST.forEach((ip, weight) -> {
if (minActivityIps.contains(ip)) {
weightList.put(ip, ServerIps.WEIGHT_LIST.

get(ip));

3
int totalWeight = 0;
boolean sameWeight

true; // WMRFABENEHEE, B4
BEHL— 1 ip#ieF T
Object[] weights = weightList.values().toArray();
for (int i = @0; i < weights.length; i++) {
Integer weight = (Integer) weights[il;
totalWeight += weight;
if (sameWeight && i > 0 && !'weight.equals(wei
ghts[i - 11)) {
sameWeight = false;

}

java.util.Random random = new java.util.Random();
int randomPos = random.nextInt(totalWeight);
if (!sameWeight) {
for (String ip : weightList.keySet()) {
Integer value = weightlList.get(ip);
if (randomPos < value) {
return ip;

}

randomPos = randomPos - value;

b
return (String) weightList.keySet().toArray() [new

19



java.util.Random().nextInt(weightList.size())];
} else {
return minActivityIps.get(0);
¥
} else {
return (String) ServerIps.WEIGHT_LIST.keySet().toArra
y() [new java.util.Random().nextInt(ServerIps.WEIGHT_LIST.size())]

b

public static void main(String[] args) {
// EZRRA10R, fEfl10 7 client
for (int i = 0; i < 10; i++) {

System.out.println(getServer());

XERANNEXERAHITIRE, FINERBEEN (BEERNNENMESHEN, BEERELN,

MRIZITERENATIRAR)
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