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5. GraphX EXIEE

- EdgeUZXBMHSDI S T LR

val graph = Graphloader.edgelListFile(sc, “edges.tsv”)

- EdgeUXBMI7ZAI
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5. GraphX EFRIZE

o YARYFT—HEOARISAST—INSISITERN

master.csv connections.csv
1, Taro 1, 2, 100
2, Jiro 2, 3, 200 Taro
3, Saburo 3, 1, 300 100
300
200 Jiro
Saburo
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5. GraphX EFRIZE

RAFFT—HEARDS AT —INEDI S TEM

val master = sc.textFile(“master.csv”)
val conn = sc.textFile (“connection.csv”)

val vertices:RDD[ (VertexId, String)]
= master.map( line => {
val cols = line.split("“,”)
(cols (0) .toLong, cols(1l))})

val edges:RDD[Edge[Long]]
= conn.map( line => {
val cols = line.split("“,”)
Edge (cols (0) . toLong, cols(l).tolong, cols(2).toLong)})

val graph:Graph[String, Long] = Graph(vertices, edges)
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5. GraphX EXIEE

« DS5IJF7—ADPEEIEENN
graph.vertices.collect. foreach(println(_))
// (1, Taro)

// (2, Jiro)
// (3, Saburo)

graph.edges.collect.foreach(println(_))

// Edge (1, 2, 100)
// Edge (2, 3, 200)
// Edge (3, 1, 300)
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5. GraphX EFRIZE

+ Taro (352 I+ 0—-UTLDSh IS
graph

.collectNeighbors (EdgeDirection.Out)

filter(v => v. 1 == 1)
.first

2

.foreach (println( ))

// (2, Jiro)
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6. GraphX @ Pregel 211
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6. GraphX @ Pregel 211

+ Pregel JLEEHISE
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6. GraphX @ Pregel 211

- Pregel API

Pregel (
graph,
initialMsg:A,
maxIter:Int,

activeDir:EdgeDirection)

vprog: (VertexId, VD, A) => VD,
sendMsg: (EdgeTriplet[VD, ED]) => Iterator[(VertexId, 2A)],
mergeMsg: (A, A) => A

) : Graph[VD, ED]
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6. GraphX @ Pregel 211
© FEMDDHH

[Iteration1] RADOLITT. BDRAH 0 KD KETVE,
OLDKRZVWAH1LBEUT, BSRAISIXET D,
A EEBOUTRSMAEEE UKL
-1
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6. GraphX @ Pregel JL3 8
© FEHDDHH

[Iteration1] RELEHEL. BDOBEZLLBU T,
REVWSDEZBEDDEICEET D

Max(1, -1) €—— -1

;7 e

Max(1, -1) €—— -1
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6. GraphX @ Pregel 211
© TEHDoHIL

[Iterationl)] 7T
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6. GraphX @ Pregel {M3 @
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[Iteration2] %FEEREROUEZZEDIRY, MSLEE0LDXK
shores, MA1ZRELTEDSHS,
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6. GraphX @ Pregel JL3 8
© FEHDDHH

[Iteration 2] Z|EULEHESL. BOHEZLEEU T,
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6. GraphX @ Pregel 211
© TEHDoHIL

[Iteration2) &7T
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6. GraphX @ Pregel L8
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6. GraphX @ Pregel {11
© FEHDDHH

val friends = Pregel (
graph.mapVertices ((vid, value)=> if(vid == 1) 2 else -1),

-1,

2,

EdgeDirection.Either)

( vprog: (vid, attr, msg) => math.max(attr, msqg),

sendMsgFunc,

(a, b) => math.max(a, b)
)

.subgraph (vpred = (vid, v) = v >= 0)

All Rights Reserved,Copyright © 2014 Mitsubishi UFJ Information Technology ,Ltd.




® =8UFI1UIrA-vav7 o 0 - KRB DD&T&

AnniversS

6. GraphX @ Pregel 211 e @
© FEMDDHH @

def sendMsgFunc (edge:EdgeTriplet[Long, Long]) = { EdgeS:

if (edge.srcAttr <= 0){

if (edge.dstAttr <= 0){ Triplets

Iterator.empty
}else({

Iterator ((edge.srcId, edge.dstAttr - 1))
}
}else({
if (edge.dstAttr <= 0){

Iterator ((edge.dstId, edge.srcAttr - 1))
}else({

val toSrc = Iterator((edge.srcId, edge.dstAttr - 1))
val toDst = Iterator((edge.dstId, edge.srcAttr - 1))
toDst ++ toSrc

}
}
}
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6. GraphX @ Pregel 211
@ EmDHhiL

BATYI DI — HBMIR

All Rights Reserved,Copyright © 2014 Mitsubishi UFJ Information Technology ,Ltd.



nnnnnn

6. GraphX @ Pregel 211
@ EmDHhiL
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6. GraphX @ Pregel JL3 8
@ EmDHhiL
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6. GraphX @ Pregel JL3 8
@ EmdDihiL

[Iteration1l] BIDZHDDYX MIIEMUL T, #EHEICED

{}
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6. GraphX @ Pregel JL3 8
@ EmDHhiL

[Iterationl] ZELEVAMZBDDVYRX he&#hEtES

{7}
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6. GraphX @ Pregel JL3 8
@ EmdDihiL

[Iteration2] BIDZHDDYRX MIIEAUL T, #EHEICED
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6. GraphX @ Pregel JL3 8
@ EmdDihiL

[Iteration2] ZELEVAMZBNDVYX he&#hEtES

{5,7}

{4,5}

14,9}

{0,1,4,6}
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@ EmDHhiL

[Iteration3] BIDZHSZ DU X MMIIEMU T, EHRE(SIXD
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6. GraphX @ Pregel 211
@ EmDHhiL

[Iteration3] ZEULEVAMZEBSDODVUA MEEHETES

{4,5,7}

{2,3,4,5}

{1,2,3,4}

{0,1,2,3,4,5,6}
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6. GraphX @ Pregel JL3 8
@ EmDHhiL

[Iteration4] BIDZHDDYRX MIIEHUL T, #EHEICED

0,1,2,4,5,6
{ 20,1,2,3,4,5,6} {0,1,2,4,6}
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@ EmDHhiL

[Iteration4] ZEULEVAMZEBSDODVUA MEEHETES

{2,3,4,5,7}

{1,2,3,4,5}
O (8)

{0,1,2,3,4,5,6}
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@ EmDHhiL

[Pregeli®] BADUYRA M. BADIDHAD TWSIHRZHIE

{2,3,4,5,7}

{1,2,3,4,5}

{0,1,2,3,4,5,6}
{0,1,2,3,4,5,6}
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6. GraphX @ Pregel {11
@ EmdDihiL

val circleGraph = Pregel (

graph.mapVertices ((id, attr) => Set[VertexId]()),
Set[VertexId] (),

4,

EdgeDirection.Out) (

(id, attr, msg) => (msg ++ attr),

edge => Iterator((edge.dstId, (edge.srcAttr + edge.srcId))),
(a, b) => (a ++ b)

) .subgraph (vpred = (id, attr) => attr.contains(id))
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6. GraphX @ Pregel #1i8
?® IBEEDETAH
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6. GraphX @ Pregel 211
3 BEEEDETH

(SBaiLiE] EIRRICUR MREEd. VAMD1TFEELT, B
AEHRE. €ODIERE (0) 2D

{(4,0)) {(5,0)}
4) g
{(1,0)}
2
{(2,0)) {(3,0)}
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[Iterationl] BAMKOUR b2, ERFEAERICIESD

{(5,0)}

) 4

(1,0}

All Rights Reserved,Copyright © 2014 Mitsubishi UFJ Information Technology ,Ltd.



® =8UFI1UImA-vavFH/O- AR »D&&

6. GraphX @ Pregel {038
?® BEEdDETAl

[Iterationl)] Z{EUREVUX ME, BEtZE1MELDD. BSDOUX
NMCY—29%

{(4,0), (1,1)} {(5,0), (4,1))
4) g
{(1,0)}
2

{(2,0), (1,1), (4,1)} {(3,0), (2,1), (5,1)}
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6. GraphX @ Pregel 03
@ EPE#EDETA

[Iteration2] BAMIFOUA ME, EHRERERICXD
(BpiDIteration TREUVEIEREITHXEUBEHRE TS
(Pregel®{tix) )

(4,0), (1,1); {(5,0), (4,1)}

) {(4,0), (1,1)} /5?
{(2,0), (1,1), (4,1) })@

{(2,0), (1,1), (4,1)} {3,0), (2,1), (5,1)}

(1,0} 1(4,0), (1,1)} {(5,0), (4,1}
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6. GraphX @ Pregel 211
O (05 pil
[Iteration2] Z{EULEVX Mz, IERZ1MELDD. BHSDU R

MCNY—29 3, BIICUX MCIARIFIEHD HDIBE(E. FBEEELFELIS
ZIEIRT Do

{(4,0), (1,1)} {(5,0), (4,1), (1,2)}

1) @

{(2,0), (1,1), (4,1)} {(3,0), (2,1), (5,1), (1,2), (4,2)}

(1,0}
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6. GraphX @ Pregel 03
@ EPE#EDETA

[Iteration3] B OURX b, EHGERRICIXD
(BpiDIteration TREUVEIEREITHXEUBEHRE TS
(Pregel®{tix) )

{(4,0), (1,1)} {(5,0), (4,1), (1,2)}
D O
{(1,0)} {(5,0), (4,1), (1,2)}
{(2,0), (1,1), (4,1)} é
{(2,0), (1,1), (4,1)} {3,0), (2,1), (5,1), (1,2), (4,.2);
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6. GraphX @ Pregel 211
O (05 pil
[Iteration3] Z{EUEVUX Mz, IERZ1MNMELDD. HSDU R

MCNY—29 3, BIICUX MCIARIFIEHD HDIBE(E. FBEEELFELIS
ZIEIRT Do

{(4,0), (1,1)} {(5,0), (4,1), (1,2)}

1) @

{(2,0), (1,1), (4,1)} {(3,0), (2,1), (5,1), (1,2), (4,2)}

(1,0}
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6. GraphX @ Pregel JL3 8
?® BEEdDETAl

(4,0), (1,1); {(5,0), (4,1), (1,2)}

1) /SP
; 0

1(2,0), (1,1), (4,1)} 1(3,0), (2,1), (5,1), (1,2), (4,2)}

(1,0}
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6. GraphX @ Pregel {11
@ EPE#EDETA

graph.mapVertices ((id:VertexId, attr:Int) => List((id, 0))),
List[ (VertexId, Int)] (),
Int.MaxValue,

EdgeDirection.Out
) (

(id, attr, msg) =>
mergeVertexRoute (attr, msg.map(a=> (a._1, a. 2 + 1))),
edge => {
val isCyclic = edge.srcAttr.filter( . 1 == edge.dstId) .nonEmpty

if (isCyclic) Iterator.empty
else Iterator((edge.dstId, edge.srcAttr))},

(ml, m2) => ml ++ m2
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6. GraphX @ Pregel {11
@ EPE#EDETA

def minRouteDepth (vl: (VertexId, Int), v2:(VertexId, Int))
= if(vl. 2 < v2. 2) vl else v2

def mergeVertexRoute (o0ldRoute:List[ (VertexId, Int)],
newRoute:List[ (VertexId, Int)])
= (oldRoute ++ newRoute)

.groupBy(_. 1)

.map(_. 2.reduce((vl, v2) => minRouteDepth(vl, v2)))
.tolList
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6. GraphX @ Pregel 211
= JE il

[ZEX75] HECUTDXISERENSD LTS

100

100
200 100
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6. GraphX @ Pregel #1i8
= JE il

[ZEX7] BFREOREZITS

100 — 100

200 — O 100 — 300
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6. GraphX @ Pregel #1i8
= JE il

[ZEX7] FRIZEDIRRE

100

0 300

All Rights Reserved,Copyright © 2014 Mitsubishi UFJ Information Technology ,Ltd.



nnnnnnn

6. GraphX @ Pregel 211
= JE il

[EX75] (1] ORERMBIZHIC1DFEZHIEFRIEZMZD

100

100
100,000,000

100
200 100
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6. GraphX @ Pregel #1i8
= JE il

[ZEX7] BFREOREZITS

100 — O

200
100,000,000
1

100
200 — O 100 — 200

All Rights Reserved,Copyright © 2014 Mitsubishi UFJ Information Technology ,Ltd.



nnnnnnn

6. GraphX @ Pregel #1i8
= JE il

[ZEX7] FRIZEDIRRE

0 200
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6. GraphX @ Pregel #1i8
= JE il

(ZEX%] 1] OFE

100 — O

300 — 200

All Rights Reserved,Copyright © 2014 Mitsubishi UFJ Information Technology ,Ltd.



nnnnnn

6. GraphX @ Pregel #1i8
= JE il

(BRiLE] TRODOKSICIRR - BOFOMEBEETEET D

JRRlC&ED
CTODEDE

(200, 0,(200)) (100, 0, 0)
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6. GraphX @ Pregel {1
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6. GraphX @ Pregel {11
SO

val sumAttrList:VertexRDD[Long] = graph.mapReduceTriplets (
mapFunc = edge => Iterator((edge.srcId, edge.attr)),
reduceFunc = (a:Long, b:Long) => a + b)

val graph3:Graph[ (Long, Long, Long, Long), Long]
= graph.outerJoinVertices (sumAttrList) {
(vid:VertexId, oldAttr:Long, sumEdgesAttrOpt:Option[Long]) => {
(oldAttr, 0, sumEdgesAttrOpt.getOrElse(0), oldAttr)}}

val graph4d:Graph[ (Long, Long, Long, Long), Float]
= graph3.mapTriplets (edge =>
edge.attr.toFloat / edge.srcAttr. 3.toFloat)
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6. GraphX @ Pregel {11
==Y il

val graph5:Graph[ (Long, Long, Long, Long), Float] = Pregel (
graph4, OL, activeDirection = EdgeDirection.Out) (
(id, attr, msg) => {
val stock = attr. 1, ready = attr. 2,
sum = attr. 3, origin = attr. 4
val tmpStock = stock + msg
val isEnough = if (tmpStock >= sum) true else false
val afterSum = if (isEnough) 0 else sum - tmpStock
val afterReady = if (isEnough) sum else tmpStock
val afterStock = if (isEnough) tmpStock - sum else 0
(afterStock, afterReady, afterSum, origin)},
edge => {
val stock = edge.srcAttr. 1, ready = edge.srcAttr. 2,
sum = edge.srcAttr. 3, origin = edge.srcAttr. 4,
rate = edge.attr
if (ready <= 0) Iterator.empty
else Iterator((edge.dstId, (ready * rate).tolong))},
(a, b) => (a + b)
)

S5Th
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