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template <typename VertexValue,
typename EdgeValue,
typename MessageValue>

class Vertex {

public:

O OSSO =0
virtual void Compute(Messagelterator* msgs) = 0; " z, e
TGS swwrer

Superstep 0

const string& vertex_id() comst;
int64 superstep() const;

const VertexValue& GetValue();
VertexValue* MutableValue(); 0 o e e Superstep 2

OutEdgelterator GetOutEdgelterator();

void SendMessageTo(const string dest_vertex,
const MessageValue& message);

void VoteToHalt(); o O@G Superstep 3
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A keyless event (EV) arrives at PEL with quote:
BV LQuote .  “| meant what | said and | said what | meant.”, Dr. Seuss

IProcessing Node P
9 . KEX. —ﬂ“}%' QuoteSplitterPE (PE1) counts unigue
Froosseing Element Container VAL _guetestl.. .. words in Quote and emits events for
i . each word.
PE1 | | PE2 e PEn
P i EV _ WordEvent
- KEY _word="I'
Ustoner | | Dispatcher |o| Emter |-t ﬂ.r _ﬂigrdﬁmg_l VAL ggun:--l
e VAL _count=2_ - WordCountPE (PE2-4)
OmMmunicalion Layer keeps total counts for
Riouting | Load Balancing gach word across all
Failover Management EV UpdatedCountEy guotes. Emits an event
Transport Protocols KEY - . Eu'u..‘:rj t;rn; a count is
—sortiD=2 updated.
Zookeaper WAL word=said count=9 k: P

. BV UpdatedCountEv
CKEY _sortlD=S
VAL _ word="I" count=35

SortPE (PES-7)

. ) continuously sorts partial
Figure 2. Processing Node lists. Emits lists at periodic

intervals

EV . PariaiTopKEy ./
KEY _ topk=1234
WAL words={w.cnt}

MergePE (PEB) combines partial
Topk lists and outputs final
TopK list,
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@ Here's how you define this topology in Java

new StringScheme()}) :

new SplitSentence{), 10

Spout — o Bon builder.

builder. 20}

= e —

JFieldsGrouping {2, new Fields{"word™)) ;
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public eclass SplitSentence implements IBasicBolt {
public void prepare (Map conf, TopologvContext context) {

}

public woid execute (Tuple tuple, BasicOutput
String sentence = tuple.gebStringild):
for({String word: sentence.split{™ ")} {
collector.emit (new Values(word)) .

public void cleanump() {
}

puoblic void declarefCutputFields (OutputFieldsDeclarer declare
declarer.declare (new Fields ("word™)): public class WordConnt implements IBasicBolt {
} private Map<3tring, Integer> counts = new HashMap<String,

public void prepare (Map conf, TopologyContext context) |
}

puoblic void execute(Tuple tuple, BasicOutputCollector colle
String word = tuple.getString {0} ;

if{ counts.containsKey(word}} {
count = counts.get{word) :;
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Iprocess virtual cluster

FPMZ

P4

PM3

PNa

FMNG

M Alcluster

Virtual cluster

Machine

‘ PN1

P4

PM12

I HL 5 ProcessorNode




FrocesasMNodea
Frocessord P4 P12
PS5 P11 [=leke]

PNYprocessor

ProcessorZ [A]a] L
IEFE AL E PR,
i LR R, AR
AR (7

2 T2 U |
AR

Processor Yirtual eluster

P4

P4

P4

processor

%

i

i



e Ad-Hoc Query
— T A
— J§] P 3 % (online), DB SQL
o Hiit i
— i FARRT B 2. T AR
— ZRIE AP
—SQL. MR



|IProcess

i

[co——————— master —
[Weitwoercess 3|
| I
| I
I o e l
I I

I
| | Election
| | - Order sarvice
I | e PN
|
| I LockSarvice menitor
| | service
|
| I

Global STORAGE
| l Block STORAGE
| g 'lll:i-l't:' g e l | Glohal tahle | | Shalter tahl
| |:_-III-"E'1-.L_:| (1 BR = S : shelter tabkle storage hroker
|
|
| I
| I
| I
I I
| I |
! TR |
I i TATA INFUT
I | bl PROCESSOR_SET DATA DUTELT
— [NHER DUMP SCENE
: {1451 | iz PROCESS0RS SEARCH |
SUENE

| SPIDER SO0 :

- SPIDE SCERE m—
______________ | [ s | OTHER FRODUCTS INPLTS

___________ 1T 1) S | S

BofEs

IPROCESS

IR HEPAIE A1



o Z /N
— AR B4 LA (HKX)
— BB TEMEPE (FF X

« A XF 5
~ RBi#E (HAHURIE)

57 )

—B%EL (MVCC) . FTHESL, 55E4

~ AT AT



€L

,,,,,, L4 75 L
II"IULCDDHJ/IT 143

o WfLEA) )
— R 8 —E M o SRR
o R -EBTEIES L C I G114
o MR
— N Bfe 2 452K
« BEEHEY %
. R
e Latency. throughput. ¥ 34
— Z)) Stradeoff




Message
Eroker

| Merger C1 :
| |
I ‘ TrackServer ‘ ‘ TrackSer ‘ ‘ TrackS: ‘ M ResultTable
|
! I
o |
-
L A
: GTComput ingCluster |
|
|
| ProcessNode ‘ PracessMod ‘ ‘ ProcessNod ‘ I
t I
Y ! w
1 GlobalTabl }
|
_______________ T_______________
Fom— e e
| STComput ingClusts |
|
: ProcessMods ‘ ‘ ProcessNod ‘ ‘ ProcassMNod |
| L
| |
| SnapTable |
|
|

MRAZAY 69 A Reduce(key,valueLlst context)
52 L STCacheStrategyd&: 1
QStore: #F AALA1ik.

iy
]
I_I:-:-:_=:r-:" L | | SEEMErt —l
I_'-l.'l-:llll.'ll'. _I
SnapTable / SnapTable/ Snaplable/
g MergeServer ~ MergeServer ~ MergeServer
N
Client %
)

9900

GlobalTable ClobalTable

GlobalTable  ClobalTable



MasterServer

SubscriberQueue

1

TimerQueue

SimpleQueue

_ m:Uﬂ:m:mﬁnpoyi

Subqueue (PO} 7

_ m:Ug:m:mﬁnHovi

' Subqueue {P0) _

mccg:m:mﬁnpowi

" Subgqueue (P0) 7

5 BARILEamber, £ S BARILEstS gt

5 MRZAR 1 4 [E A



€L

ID. ~bh 7=
1 SN 1

OCeSsSHY 1

e Hbase4tir 4~ 3%
— Segment 5% & %
— Coprocessoriy #4
— X Redis# 1
— ALK
— F BATE S5
e Yahoo Omid

,f;iL

YA)



£L

3\
N

1D - 42 =
IFTOUOLCO =,/

X
=

o THFIFAEA
— L EhARA . kR AR

o [ Rt mARAR (£LTHIVES hadoop )
X %)
— Spark ( XAkstorm, T 289K IE, Fcondition)
— Dumbo ( 5% B MapReducetEZR )
— Graph computing ( 5% Bf pregel )

— SQL { i@




€L

J

IProcess%-,&. =] il
o BIAR Gk
o FH5AEA
— G aEE L
- 3F 4%
— RF 5
o IBATHTH %
e 24, M ETRAEAE
o IR



€L

o vy AL B IR : 5% BY
- 2WEA (TH)
— AP LR
— AP R

c WA 2

— H@$ﬂ§~@§%
& ez, B a4

— %,‘\\5&/ \/{’—i-%—\ @ '}‘;ﬁﬁ‘

—PEIrEHE,. ARE



€L

v [ 3 =4k &
VAR R A g A AVE
o ‘i%‘}é;

— C++. Java. Shell
—SQL
— AL
— DSL
o A
— R R, MEEH. EZMR. BitE



sl 05 BE FNGSOL )

i

IPROCESS

IFROCESS

K

DR CELENISGL)

IFROLCESS




€L

P,

Ll~Avas + Bl a
11 C.

W 1O U

o 1% JF IProcess’E =S A2
— AR
—REFAEWA, F1)

— 354k



fc!ipp‘ar

VA7’ +
L

L~
11UVV

Parker

I
|
: ispider
i
i

AR i Dump

e e e e e

o,

12PN it
ey

R T A A TR
Lo JE R Aoy, A RS, feligraph
SRR R AR T

2. g AR R A BT I R, e in
Faieo L vmt e s R B B
JFEEMLAE A il iRl e s s [T,

] HEr= M ER iZdoc B E w51, 2 ZEdocHET
=l

3. O INEERRLl oy, SRR A HENE, [H
IR A fiE S B Ol 70 ik i s

P B iR e E .




Lser click

Click processing

RealTime ctr/RealTime BT RealTimeSearch

Clustar

SearchCluster

Raaltime ranking

BuilldCluster

i

Continuous computing

LIDF SET(e.qg:realtime join)

hadoop

IProcess




¢« ZAAAR (HAREY)
— STCacheStrategy
— LogicalConflictResolver
— LazyConflictResovler
— |[UserDefinedCondition
— |SeedGenerator

— |Partitioner



€L

o N Ji] 2R
— IProcess/&. &

e |ProcessModule(JobContext)
— Spark

e EventProcessor(EventContext)
— Dumbo( 5% By Mapreduce)

* Mapper

* Preparer

e Reducer

* Merger
— 1% J/) MapperContext. ReducerContext3F



2. b7
A A
T RET ok
— TableStrategy
— StorageStrategy

— Segment

— NameMappingSegment.

— SequencedSegment
— TimedSegment
— NameMappingRecord



€L

DWlbl %‘

e RAZHEA A, RRKIR—HF
o B F(ZBy, WAL RTI)

— wordCount(5 A &mapreduce X 3| & F: dumbo T
ggwordcount, 5B reducesd X2 7T Wby, BPEAS
TR LR PRI ST A P i )

— 17 7Lk

e —XRXmap. % Kreduce

— SQLAAT

— K-mean® Xk

— S£Hfjoin
° ’fk/@JJnu’Fﬁ



€L

I'\ L\f\ ll
vJuliivo vy J

o FZHtjoindRAD (joindF—4&#rh —%)

class MemberMapper : public Mapper
{
public:
void map(const string& key, const RecordPtr value, MapperContextPtr context)
{
context->add(value->get_field("member_id").toString(),value,"member");
}
}
class ProductMapper : public Mapper
{
public:
void map(const string& key, const RecordPtr value, MapperContextPtr context)

{

context-> add (value->get_field("member_id").toString(), value, "product");

}
}
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int32_t reduce(string key, map<string, Recordlterator> taged_value_iterator, ReducerContext context)
{
string tag_a = “member";
string tag_b = “product";
Recordlterator iterator_a = taged_value_iterator.find("A")->second;
Recordlterator iterator_b = taged value_iterator.find("B")->second;
RecordPtr record_a = iterator_a.begin();
while(record_a)

{

RecordPtr record b = iterator_b.begin();
while(record_b)

{

Record result = record_a->join(record_b);
context->add(result);//*E ijoin i) 45 5
record b = iterator_b.next();

}

record_a = iterator_a.next();
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