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Recommender systems or
recommendation systems (sometimes
replacing "system" with a synonym such
as platform or engine) are a subclass of
that seek to

predict the or that
user would give to an item.

- from wikipedia



Recommender systems/engines are a
subclass of
systems/engines in

Search systems/engines are a subclass
of systems/engines

1IN



= FRRSETFLIRE

Sl

o HUBLEEEAEE ? = «
\\ \A’\wva

o HILTEFEY? & dinping com
BEM

. ;ﬁ"“ugi* ? Taobao.com

o EMHAEEBRINA ?
o AREETSHAIES? & smants
e Netflix Prize $1 Million Challenge?




HEFRANBIR

HH TR MELIEE (ERiSENRE
EBRIER Z e =
BIEHET % b =
BT Z e =
Sz FRHETF %z %z =
TR % i =
SR o e =




pEista iy i

HELE

% o BEUAERENS
& o EEMERETE

HEZAH HEEYIm
o AOZFEMEMER. &F o FpK, EH. KFEH
{5 o AapEHE. RN

o 1THE L*J“’L%?E(JJ
”” BR £5)

° Somallkl@(}j:ﬁ&?&%
. INBRIE)

o LTX(HJE. M)

o K/ H®. NS

?E?%F'(User)






w RIEFERIALLR

HERE

fi
AN

I\\\

BT AHRAIHERFLA(
BETATRRMNEZR

1. kAR
2. M SRR, Fizg

1. MKFEFALINR , B

W

, MSREMNHITHE | 3. rEdE> 2. BRUERAMELAF T
)

ETRRHERE | 1. JLIBRSEHRE 1. ZRTFEALZIRAVERYE | Google News
2. HEEERTRAPMIMFE | 2 FERERISHELIE Amazon
3. SRS TIEMRE 3. BBRTHERGRIER | 8=

S

EIEEAEEEL | 1. FIEEREN  BTER 1. [RBAERYS BRI Netfix
2. BERTE | HBERFM&G | 2. EZRTHFRMIRTAE | 8%
3. THREICEFRHE , SHFHHE | BHRHRYIER Amazon
T ERESZMIBFMIRNER | 3. SIRTHAFD&EratingfE | S
] Hatt ESE S




R

T$3E-User-based CF

2 s I 1 RA aB #aC
HFPA v +
FHFB &Y 4 <
HRFC | EE

# WA
}r::J'".A

[ - BnEB e
e
H~C '

fpE

JE-Item-based CF

B EA &b #&C ¥1&mD
HEA 4 “ R
HFB A
HAC W +f +f

Wl
.. L




PEEFRS R



(EAIREZ

Mobhile Has Become Addictive
Worldwide Daily App Usage Distribution (Millions)

Regular Users

23% | 784

Super Users

55% Tables/Phones

De-facto Wearables

s 0

Under 16 Times 16 to 60 Times 60+ Times

B Mar 2013 |l Mar 2014

@ FLurRY Source: Flurry Analytics
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MOBILE APP USAGE IS ON THE RISE

AVERAGE APPS USED AND TIME PER PERSON PER MONTH
NUMBER OF APPS @ TIME PER PERSON (HH:MM)

30:15

23.3 26.5 26.8
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¥IRELE - Knowledge Graph

Knowledge Graph understands real-world entities and .

Height: 1,063 feet (324 m)

Completed: 1889

their relationships to one another: things, not strings,

helps the machine to understand the world a bit more like

p e 0 p I e d 0 N Scientific name: Panthera leo

Weight: 350-400 Ibs
Maximum speed: 30 mph

Knowledge Graph consists of nodes with edges
between them. Each node corresponds to an entity in
real work, each edge describe the relationship between

the begin and end nodes.




Google Knowledge Graph

¢ ol /~ [rcchase
G
s il
Data Sources
ot
e Public Sources(Wikipedia, Freebase,
CIA World Factbook)
e Knowledge Mining from Web —
P ———
pages(Lists, Tables, etc.) 0 s—

e Knowledge Mining from user queries(xx

attributes of yy entity)



Google Knowledge Graph

Usages
e Find the right thing

O Recognize the entities in queries and associates them with the relevant

information, and disambiguate entities using context information.

e Get the best summary

O Use the users search behavior to determine the most needed aspects for

each entity.

e Go deeper and broader

o Help users to get some unexpected discoveries.



Marie Curie

Marie Sklodowska-Curie was a Polish physicist
and chemist famous for her pioneering research
on radioactivity. She was the first person

with two Nobel Prizes—in physics and chemistry.

Born: November 7, 186

Died: July 4, 1934, S

Spous irie (m. 1895-1906)
Children: Irér s
Discovere

Educatio

People also search for

Pierre Curie  Emest
Ruther,

2 Cities in Uag
“Most popular Dubai destinations @

~
. Ry . Skyscrapers in Dubai

» 0
S'm
9




B ALRELS
5\ e L

o NFEIR(Wikipedia, Freebase, IMDB,
SikER?)

o NARNAE/MIER AT HRAYSLR
LR RER (A |, %k, B, A
, BRE)

o ISP TIEAIUser profile{S/EF
UGCHE

o FIF-SLIRRIRERFER. Nm. iHE.

N AN

WIKIPEDIA
The Free Encyclopedia

1L

=
IMDb —=




B ALRELS
5\ e L

) f;‘ g — L et 7

o NFFEE(Wikipedia, Freebase, IMDB,  nrinea:  INDh Y =2

—3 L_ ) f movie.douban.com
_I_TJI\\*EE ) ‘/,

o FIFFIFIE TS AR A ST " [

- Sl s s U e

SRR, o, B, g

! EIF\'U') e

o HIEXAPREEIIUser profile(S2F E l E E

UGCH&E @J\@
o MR-EFRXFREIER. M. HE. S Q &

017 4N\ &£




B REHIRES
mig

o BERET

o SERTRSHEXMLERIEERR
e AFEEE®

o BEKXSH

o EARERS

o ANEHEE

BRHLE] i
EEIHET AR T A AR . W=

p51 TR SEe—
L . S AHEE
. SHRIEA TRt

=
o BISFFBRNBHET - BXmIERIL Lo

o BIEIBIWEYIRTATHETE - EREH -




KBEBIARZ
Giraph-EiZlE¥Ea



Giraph - EliZlE¥Ee ( Giraph

YARN T Zookeeper T MapReduce

)

Giraph £Google Pregelf9FHRLIR , EEFHadoop 1 Gora Tinkerpop |
Hive
BidEHadoop_LizfTmap-onlyRJjobsKSCILE WHIEIZHE | Tables | HBase k Gassandca l ROBE ~ Ne°4JTDEX]

8. d HDFS

Giraph #H 77— NMaRA ERET A" (Think like a vertex)

HiRFEREL, FTBNESER A B e — Computation + —
Vertex FHIPRZEIRIE © 1) fEvertext EH{TEUEITE Communication
(computation) ; 2) FEUEITRAVERBITIAEBLEHETH

ERERS T s (communication),
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Time Barrier
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Giraph Timeline GiraphELZZ iy A
e FGoogle PregelE@&F A e Ranking
(2010) o Popularity, Importance,
etc.
e #HYahoo$GEAZ5ASF (2011) e Label Propagation
o Location, School,
e [k /9Top-level Apache Interest, gender, etc.
Project (2012) e Community

o Groups, Clusters

o KR71.0hRA (2013)
o Kfl.1KRZA (2014)



Map-only Map-Reduce

e Think like a key-value pair

public class Mapper<
KEYIN
VALUEIN
KEYOUT
VALUEOUT>{

void map(KEYIN key,

VALUEIN value,
Context context)
throws IOEXxception,
InterruptedException;

Giraph

e Think like a vertex

public class Vertext<
| extends
WritableComparable,

V extends Writable,

E extends Writable,

M extends Writable>{

void compute(
lterator<M> msglterator);



Giraph API(Z§BiVertex k
C1):: D)

| getVertextld()

V getVertextValue()

void setVertextValue(V vertextValue)
Iterator<I> iterator()

E getEdgeValue(l targetVertextld)
boolean hasEdge(l targetVertextld)
boolean addEdge(l targetVertextld, E
edgeValue)

E removeEdge(l targetVertextld)
void voteToHalt()

boolean isHalted()

'BHERH)

Giraph API(Vertex|{&i#

void sendMsg(l targetVertexid, M
msg)

void sendMsgToAllEdges(M msg)
void
addVertextRequest(BasicVertex(l, V,
E, M> vertex)

void removeVertextRequest(l
vertexlId)

void addEdgeRequest(l
sourceVertexld, Edge<l, E> edge)
void removeEdgeRequest(l
sourceVertextld, | destVertextld)
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public class MaxValueVertex extends EdgeListVertex<
IntWritable, IntWritable, IntWritable, IntWritable>{
@override

public void compute(lterator<intWritable> msglterator){
boolean changed = false; :
While(msgIterator.hasNext()){ Processor 1
IntWritable msgValue = msglterator.next(); ;
if(msgVa'ue_get() > get\/ertex\/a|ue().get0)} O e oo St e rords
Setvertexvalue(msgvalue); ........................................................

changed = true; : Processor 2

}

}

if(getSuperStep() == 0 || changed) {
sendMsgToAllEdges(getVertexValue());

} else { § i e
voteToHalt();

}

}
}



S =p9F - PageRank

—
public class SimplePageRankVertex extends EdgeListVertex< Mahout (Hadoop) 85417

LongWritable, DoubleWritable, FloatWritable, DoubleWritable>{
@override
public void compute(lterator<DoubleWritable> msglterator){
if(getSuperStep() >=1) {
double sum = 0;
while(msglterator.hasNext()) {
sum += msglterator.next().get();
}

setVertexValue(new DoubleWritable((0.15f /
getNumVertices()) + 0.85f * sum);
}
if(getSuperStep() < 300) {
long edges = getNumOutEdges();
sendMsgToAllEdges(new
DoubleWritable(getVertexValue.get() / edges));
} else {
voteToHalt();

}
}
}
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