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FHAFITHIE, SRASFMENEFRIIULNNNTEE. S8, S7TEEAN—1 raft
H, RIETBIENSTA.

hetaGroupMember RaftMember TSMetaService.AsyncIface {

5 nodes
3 replicas
(a) Data group 4 \ (b) Data group 5 (c) Data group 6
DataGroupMember RaftMember TSDataService.AsyncIface {
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AIUARZH], XtBE raft BFD apply fift, EAIBARAH raft ANEILE. WALBERE
SEHR)
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8. MK BRI ERARM, LEAE TPCx-loT 200 EFIHNZHRT, 2 TRLE
AAELEBAARMERETBE T 1/3, BT profile KILAE OIS EEMETRE TiEBI L, L5, BEME
HEALE, % raft ANELERLEER raft ANEREBSE—ERA, BAETEFRILIIGHZ
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EFit, FEREESHKER TUTRD n TR n BIAD HUELE R AR IERE TR B,
B#R
ik 2 TR 2 BIARMNMEERBREXBREE RN 085 BN L.

HEXIE L
HiEH X

Key = Storage Group + Timestamp

N = 10000 currently

Slot

Slot-N Data 6665 - 9999

Hash(key) % N
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BRIBEIED XREERA T Redis Slots 753, BIFSSEX BT ERE 10000 ™ME, R/E
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Node Addition

3 Nodes 2 Replicas 12 Slots
Before addition During addition After addition

© 0RO ORO.
L 0 OO

Group->Slots: Group->Silots: Group->Slots:
(1,2) > (1,2,3,4) (1,2)->(1,2,3,4) (1,2) -> (1,2,3)
(2,3) > (5,6,7,8) (2,3) ->(5,6,7,8) (2,3)-> (5,6,7)
(3,1) ->(9,10,11,12) (3,4) ->(9,10,11,12) (3,4)-> (9,10,11)
(4.1) -> (4,8,12) (4,1) -> (4,8,12)

Group4 pulls data from other groups
Slots 4,8,12 in Group1,2,3 are readonly
and not replicated to new member

MNTE—FUIE, HRZET sg+timestamp RMIGH ARSI ZIXINNE L, HTFSITTRER
HIFTRATREONNXR, REBEMEROEIINNNTRE, BTENKERS, FEit
—MRIFERAILUAR BT R LD ENEIERENYS.
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BN FIRSIER, SENIMEIRE node SRHTEHAM, LT F—1S5iEK, BEETD

AT 4 &

1. MAET RUREIE P IRNIEK,

2. HMAFETARIEIESIERM sg H time BT slot HIRIE2FBE LS partitiontable 3
HEISTRIHY partitionGroup;

3. MAFEFTRHECSEE BT partitionGroup, MEE, MIEEKILIFEREILL
partitionGroup FfifE raft Y leader TR (AEERATR) . WEREAZE, MEZ
partitionGroup HI RIRF &REIER, —BUREIEMREBINENE (MAFENN TR ZEREE
REHRTH-—FEER)

4. LRER, RELEF i,

PRUMEXS raft 4

BT RIBEERIARE partitionGroup HA, HFIE partitionGroup #2—1 raft
B, 8NP REHEF T — node->raft 2B map (#£ DataClusterServer /1) , BHISE
BLE)BIEMLFERE rpc B2 ® L header XPMTE, HE— partitionGroup BJIE—#R
W, BN TRERZNE R SIRIELL header SEHIBTRIIZE T WA raft H, MRS LAY
raft APEEIBHE SN EEFOB.
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BRI HINEEE X

ETULER, FE2ZRSHRBER TNETED D HABLE BRI TROE. B, &
EANRITEIZN T —1MEIER, EABS5—1 raft HiBdE, MES S raft AHE. L
ORI DAMEIS M T AR EIZRAY raft HPEM 2 Th 4, IEFTOHANEKEIOIRG, A
MzaitEE; WFIMBAIERRS, HFES raft HBEI MM 2 TRT 45 FFomkK
W, Hraft ARESZT, EHEFRESE-ERA. SR, BT raft ANEELED
#7E 10 ML, FRDAENN raft AP SHEREMIMILIZIIRIRGE,



G, —TEIREASTE reft ANTHFEZS—THERED, XEMAEBRETENREHE
EEENZH, NMAZIREBHIERE.

SR, BIEBNTINZESEMATELE, E%MNSHEYT R raft AT EMAZRA
MEX ., A, ZFENITSLIASTENER, JUEREZILINEZ FHE—DIRIT.

Bt
ETULEESR, IURHMERNTRERZEKEEHZREY node KIxRH. EI—11RUEE
KIERIRIELL node SEILEISIN partitionGroup B raft 42, RAXEAIRIRA XX FHEEN

partitionGroup @R EMKY, BMMNMRBEIL—TEHIRAXNZ T raft B, XFRRIREARH
1789,

EEEET node + id SEE—FRIR— raft 4.,

BFAKRN, ITEEFHE HEZBEAHEMREE—TEEIK slot, RARFREEZRA—ME
H/POKX slot SYET R node AUMRSIFHITIEMA ., N TMEREE DX slot FIFPER, LLINEE
WEELFTENEHHATEN; NTFEEDKX slot ZIMIET R node KRS, ZHIZEFRE
slot FHRMATRLE, RESTTRUERN header #p—1 raft HREIRRE T IXLEE
slot BYEUIE. MMAELLINEEMNGZEM TEIGFA slot FHRMETRL, AESTTRIE
BT ER slot BIRE—THEEN raft BIMEHD, REETTRUENA header #Z T
raft AREIER T XLIELE slot HEUE.

rpc &l
AT

// leader -> follower
struct AppendEntryRequest {

1: required long term // leader's
required Node leader
required long prevLogIndex
required long prevLogTerm
required long leaderCommit

required binary entry // data

~N oo o~ W N

: optional Node header

BEfE:

// leader -> follower
struct AppendEntryRequest {

1: required long term // leader's
required Node leader
required long prevLogIndex
required long prevLogTerm
required long leaderCommit
required binary entry // data
: optional Node header

: optional int raftId

o N o u b W N



ZEIBN T EE®EE node KX AEH raft B, MTEIE rpc iEKPAY header TEFK
HEIAT RNARE raft HELE, IEEITTREET node + id KXHAEH raft 4,
LRI BAAE rpe IERFIM— raftld TEREHEIAT SARE raft HELE,

LR, RTHYTRBM, TS header 1 raftld iR EIMA R — rpc FH struct 4544
1K, FHIEX struct fER raft AESEEHTNE—INR, ZENRBAERINRA, WRE
B2 struct BNE],

partitionGroup (&f
BEIETE

public class PartitionGroup extends ArraylList<Node> {

public PartitionGroup() {
}

public PartitionGroup(Node... nodes) {
this.addAll(Arrays.asList(nodes));

public PartitionGroup(PartitionGroup other) {

super (other);

@Override
public boolean equals(Object o) {

return super.equals(o);

@Override
public int hashCode() {

return super.hashCode();

public Node getHeader() {
return get(0);

}
HEfE:
public class PartitionGroup extends ArraylList<Node> {

private int -id;

public PartitionGroup() {
}

public PartitionGroup(Collection<Node> nodes) {
this.addAll(nodes);



public PartitionGroup(int id, Node... nodes) {
this.addAl1(Arrays.asList(nodes));
this.id = 1d;

public PartitionGroup(PartitionGroup other) {
super (other) ;

this.id = other.getId();

@Override
public boolean equals(Object o) {
if (this == o) {
return true;

}
if (o == null || getClass() != o.getClass()) {

return false;

}
PartitionGroup group = (PartitionGroup) o;
return Objects.equals(id, group.getId()) &&

super.equals(group);

@Override
public int hashCode() {
return Objects.hash(id, getHeader());

public Node getHeader () {
return get(0);

public int getId() {

return 1id;

}
REA partitionGroup FHRIN— id EARREEIREELE raft HIVIBER,
partitionT able #&[X&)
BECIUETE

public interface PartitionTable {
/**
* Given the storageGroupName and the timestamp, return the list of

nodes on which the storage



* group and the corresponding time interval is managed.

* @param storageGroupName

* @param timestamp

* @return

*/

PartitionGroup route(String storageGroupName, long timestamp);

/%%

* Given the storageGroupName and the timestamp, return the header node
of the partitionGroup by

* which the storage group and the corresponding time interval is
managed.

*

* @param storageGroupName

* @param timestamp

* @return

*/

Node routeToHeaderByTime(String storageGroupName, long timestamp);

3
EfE:

public interface PartitionTable {

/**

* Given the storageGroupName and the timestamp, return the list of
nodes on which the storage

* group and the corresponding time interval is managed.

*

* @param storageGroupName

* @param timestamp

* @return

*/

PartitionGroup route(String storageGroupName, long timestamp);

[ **

* Given the storageGroupName and the timestamp, return the header node
of the partitionGroup by

* which the storage group and the corresponding time interval is
managed.

*

* @param storageGroupName

* @param timestamp

* @return

*/

Pair<Node, Integer> routeToHeaderByTime(String storageGroupName, long

timestamp) ;



NFERBIEMES XNWRE, BMMIREAX, P3EFE id i partitionGroup B node
5 raftld #9 pair,

Ko

HF—Praft A, BE—LERR5HHAERN, UTRIBIHIRS raft AHEMIES LT
TSP E R LRE

heartBeatService 1 /> hBkekfE

commitLogPool 1 4 follower 7 apply /DhBbfi E LR
appendLogThreadPool 0 m mIA%L - 1 ANEFEARIFIT AL appendEntries iEK.
serialToParallelPool RIA%L - 1 MNEFHKTFHIMLHE.

deleteLogFuture 1 > logmanager ik A7 &2 i
checkLogApplierFuture 1 4> logmanager fifrl1i applyIndex Zif
persistlLogDeleteExecutorService 1 /)~ logmanager & &rMipRfis: H & 4fs
DispatcherThread 1 MHE/SKLRE, JFiH dispatcher Bzl A2

% raft HEEB—ERRE LIRANIME pipeline AR, (B LEHREIMNILIZTIRR
Feo LEANFELLNNLERARIUER: WTFATHRMEIE, & raft ARMMER S raft AN
MEERME, BNLEATIERX raft BRE— M4 MEaY BRAERKHE., S, URTRH
A 200 1 raft A, BTEENEIEERE, BFERTARENLREVIRERE, FEILLTHIE
% raft HHERAOMERAMIZMTEMN, EELIMTE,

B2, WA roft MRS, REEGEILBUEIL FUXEHSHERIE,
A ST

Pl =k
AT AFMEIRS BRI RROMRE TI#IEE, HRBT 15 %.
RUNEWAE S

MW RF

TPCx-loT EF ik

RS

EHLAR loTDB M T RMEl A2 oTDB,

plIEEZR:

ARSBIHT M : AWS i3 metal Lf: 64 #% CPU 512G W77 1.5T SSD*8 50Gb W+
EFIHT R AWS c5metal 326l 96 #% CPU 192G W7 J& SSD 25Gb M+
EER

o TAFIER: 16 1 B (loTDB 77, FIAXE) , 8T8 10 1 % (loTDB
session EF %, AAEE) , 7B 160 MEE, 8MRE—TNE, 8MSRK
IV 1kB MFRFE ( Snappy E48LE 4.8 £A) .

o RLEN: TPCx-loT NI MMER: warmup—>run—>clear—->warmup->run, EFEPM
EXHY =% 300 000 000 = (300GB #4iE, mIAE) .
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BR 5s, F—EREREBNIEEM 5s XiE, FREMNNEFBIIRESE NIRER
[8 100 s BIAYIER 5s X8,

o ELEFIER: warmup MERTELE, run MMEREFEELR. (warmup EARIBTEE AT run
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