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A workflow system catered to numerical computation.

A multi-dimensional matrix

(i.stack.imgur.com)

[-2po.

One view: Like Spark, but uses fensors instead of RDDs.



(woounbwiyoels)
XIJJe|\ B JO suoisuauwi(]
=/= JOSU3]| B JO SuoIsuswi(]
:AInBigqwe ansinbui :e)joN

Fa il
i o

N
W
.,
i
W

[
=T

L,
N
[

X

o
Il

W

i

1rr'--:- I =!
[=POIN

_..__._..-."
B

:
Y
LT

Jejeoas / JUejsuog e :p-Q
10J08A p-|
‘Xujew e isnl si Josua) p-Z v

&

'Sy JO pesjsul SJosua] sasn Inqg “YJedg a1 :MaIA suQ

‘uonendwod [ealswnu 0) pPaJaled Wa)SAS MO[NIOM

/,MO|4TOSUD] SI 1BUA\




[108lqo][yoslgns][qiaa]siuno)
:abenbue| Jo uoneuasaidal 10alqO ‘glap 108lgng

[gb.][unjoo]mo.]ebew
|Iax1d Jad g9y JO swid) ul suoljiulap abew|
. p-Z < so|dwex3
'Sy JO pesisul SJosud) sash 1nq ‘Yiedg a1 :MaIA auQ

‘uonendwod [ealswnu 0) pPaJaled Wa)SAS MO[NIOM

/,MO|4TOSUD] SI 1BUA\




;Mo|JJosua| Aym ‘uay |

‘sdep\yseH/seleuonodip) sainjonuls ejep Jayjo Auew se ||om

Se SJ0SUd] P|oYy P|N02 YdIym sSgdy ueyj 1oeqisge ssa| ‘Ajjeaiuyos]
'SdJY 10 pealsul SJosua) sasn Ing “MJedg a1 :MaIA auQ

‘uonendwod [ealswnu 0) pPaJaled Wa)SAS MO[NIOM

/,MO|4TOSUD] SI 1BUA\




S Moj4aosua] Aym ‘uayy

Bbuluies| desap ayI| ‘sjppow xa|dwod sa|geusd

‘(suolnew.lojsuel) ‘a°1) suonelsado uoijeziwiydo Buiuies|
aulyosew pue eiaqgabje Jeaul ui-)|Ing |oAsl-ybiy ‘Juaioiy3

¢ MO|410SuUd] SI JeUmM




(. Burured  doo@ Y paels Suman j3urured dooq st 1eym,, ‘910¢ TYsed) Yy S—
L 419Ae7 uappiH

T 49feq uappiH

13Ae1 IndinQ

/t
\\\u ‘a
() C

PN
Jole
NFEbR
RS

ofe}
\'g b‘\\ Z1N

;‘o
X
3¢

SR |20 Jo susaned

5

Buluies| deap 8yI| ‘sjopow xa|dwoo sa|geus

‘suoljesado uoneziwndo Buiuies)
aulyosew pue eiaqgabje Jeaul] ui-}|ing |aAsl-ybiy ‘uaioiy3

¢ MO|410SuUd] SI JeUmM




(2970 €09 L AixJe Juideld Arxie “swa)sAs painquisip snosuabolejay uo Bulules| saulyoew ajeos-abie
:MojIosua] *(9102) 'S ‘Femewsys g 'O ‘0 “Z ‘Usyd 3 ‘opasig “d ‘weyleg "y ‘lemieby |\ ‘Ipeqy)

3Tnssax ‘dsijls jutad

Indut=x DbuTpsS®J ‘3S00 yolod # ({3ndut :x}=30Tp pPo2JF ‘D)uni°s = 3J3TNSaI

anduT I0J I0309A P-Q0T 23e2ID # *+* Aeaxxe InduTr g-QQ0T 2IONIISUOCD°*** = JIndut
: (0T ‘0)=bueax ut ds3s 103
(JuoTrsses° 33 = S

nisy Jo #

uoTtlouny e se pajindwod 3s0) # [¢®%] = B
(q+xXM) nT=Y # (d + (x ‘M) Tnwlew- J3j)nIsI"uujyl = nisa
InduT I0J ISpPToyUa[0eTd # (u Xy =0weu) aspToysoerd I3 = X
sTea pux/m xXTajew O00TXp8L # ((T‘T-‘[00T‘P8L])WIOTITUN WOPURI®JI])STQRTICA " IT = M
s9019z 03 3TUT ‘10309A P-Q0T # {([00T])8ca0z*I3)0TgRTIBA*IY = Q

J3 se MOTJFaxosu®3 3j3xodwt

‘suoljejado Buluaed)
aulyosew pue eaqabje Jeaul| ui-}jing |9Aal-ybiy ‘quaioiy3]

¢ MO|410SuUd] SI JeUmM




(2970 €09 L AixJe Juideld Arxie “swa)sAs painquisip snosuabolsjay uo Bulules| sauiyoew ajeos-abie
:MojIosua] *(9102) 'S ‘Femewsys g 'O ‘0 “Z ‘Usyd 3 ‘opasig “d ‘weyleg "y ‘lemieby |\ ‘Ipeqy)

3Tnssax ‘dsis jutad

({3ndut :x}=30Tp po=J ‘D)uni°s = 3JTNSaI

*** Aexxe Indur g-QQT 3IONIISUOD°*** = JIndut
: (0T ‘0)2bueax ut ds3s 103
D—.—Eumzu (Juorssesg* I3 = S
 / [***] = D
PPY (d + (x ‘M) Tnwlew J3j)nIsSI"uu -yl = nisa
(uXy=2weu) xzspToysoerd- I3 = X
((TT-'[00T’'F8L])WIOCTITUN WOPURI " J])STURTIRA I = M
H N1y u (([00T])soxsz*33)aTgeTIeA"I] = (]

J3 se MOTJaxosus3 3j3xodwt

:sydeub se
pazi|en}daduod us)o ale sI0sus) uo suolneladp

MO[JJ0Sua|




% (g ‘e)|nwjew MojLosus) = 2
:9|dwexa Jajdwis Y

'sydeub se

pazi|en}daduod us)o ale sI0sua) Uo suoleladQ

MO[JIOSUd|




(/102 ‘|euojn; mojdiosusj uoyhd
‘BuiuiesT sauIyoB\ Ul S8INJUSAPY)

oxp=e
+0=9
9+(=p

:a|dwexa

'sydeub se
pazli|en}dadsuod us)o ale sI0sua) uo suolneladp

MO[JJ0Sua|




"UOISSaS (1x81u02 YJedg e ayI|)

ay] unJ 0] yaiym uo (sndb ‘unJ suoijetado yoiym

10 sndo) sadinep dlj10ads ay) Ul JUSWUOJIAUS 8Y) Sauljap
S99IA0p UOISSdS

suoiesado s ‘Ajjesiuyoa) ,

Blep wolj - siepjoysae|d
JUBJSUOD - SJUBISUOI

SJOSud) a|qeinw
Judjsisiad - sg/qelLien
S10SUD)

S|eulay adIAnap AQ painoaxe
(ppe ‘Aidnjnw xipew "6°9)
uolneindwoo joeljsge ue
suoijelado

MO|JJ0SUd] e JO sjudlpalbul



suonetado ||1s ‘Ajleoluyos) ,
Blep wolj - siepjoysae|d

(aweu ‘adeys ‘edAy)iepjoysoe|dyy o JUEJSUOD - S3Ue]SUo9

(sweu ‘edA] ‘enjeA)juelsuod’)l o S10sus} s|gejnu
(sweu ‘enjeA |eniul)a|gqelep’] o Juajsisiad - sgjqelien
«SI0SU9)

MO|JJ0SUd] e JO sjudlpalbul




UONRIIXAN ‘QABYT IUF ‘YONMSG Q31N

"t QSBI[Y XAINIA “Q1nboyxanyA ‘onanba( ‘ononbuy
QI0)SIY “9AeS

" JOOdXBIA ‘(TUONN[OAUO)) ‘()oY ‘PIOWSIS “XBNOS
PPV USISSY ‘USISSY ‘Q[qeLIBA

" QURUTILIIQ(XINRIA ‘QSIdAUTXINRIA ‘[NJAICIA
“rQpgnys ‘odeyg yuey queisuo)) pdg do11S 3BOU0)
+ ‘renbg ‘ssa ‘I91waIn) ‘30T ‘dXg ‘Al ‘NN ‘QNS ‘PPV

suonerado mop [onuo))

suonesado uoneZIuoIydouAs pue anang)
suonerado Sunurodyooy)

SYO0[q 3uIp[INg JoU-[RINAN

suonerado [njareisg

suonerado XLNeN

suonerado Aeiry

suonerado [eoneWIAYIRW ISTM-JUSWIH

sojdurexyy

A103938)

S/ouley adlnep AQ painoaxa
(ppe ‘Aidnjnw xipew "6°9)

uoneindwoo joelisge ue
suoijelado

MO|JJ0SUd] e JO sjudlpalbul




(1x81u02 WJedg e ayI|)
‘unJ suoljelado yoiym

Ul JUSWUOJIAUS 8U) Sauljap
UoISSaS

(Juna Jo ()|eAs :uolnNdaxa JN0o salIe) e
(paINgIIISIP 10U UBYM) Sa|gelieA JO SBNn|eA ay] Sa.0]S e

S99IA8p Uo suonelado saoe|d e

MO|JJ0SUd] e JO sjudlpalbul




"UOISSaS (1x81u02 WJedg e ayI|)

ay] unJ 0] yaiym uo (sndb ‘unJ suoijetado yoiym

10 sndo) sadinep dlj10ads ay) Ul JUSWUOJIAUS 8Y) Sauljap
S99IA0p UOISSdS

Blep wolj - siepjoysae|d
JUBJSUOD - SJUBISUOI

SJOSUd) a|qeinw
Judjsisiad - sg/qelLien
S10SUD)

S|euley adIAnap AQ painoaxe
(ppe ‘Aidnjnw xipew "6°9)
uoneindwoo joelisge ue
suoijelado

MO|JJ0SUd] e JO sjudlpalbul



3+.0 = (| x) :peziwuiw si 3 jeyy yons ‘ J‘uonouny e Jo /4 ‘syyblem suiwsleQ
(Buiules aulyoe|\ pasiniadng) :aseo-asn |ealdA |

MO|4J0SuUad] paingusiq




3+ 0 =(1|x) peziwiuiw S| 3 jey) yons .u\.co_#ocE e Jo /4 ‘sjybram suiwielaQ
:9se0-asn |eoldA|

MO|4J0SuUad] paingusiq




3+ 0 =(1|x) peziwiuiw S| 3 jey) yons .u\.co_#ocE e Jo /1 ‘sjybram suiwielaq
:9se0-asn |eoldA|

MO|4J0SuUad] paingusiq




E\s —< w.émoi\@ c

e e iy
\@ :\:L .\::a\:\ .;3 C®>_@‘\|_ mk %k m&\
|

4

Y X x x Y ¥

3+.0 = (| x) :peziwuiw si 3 jeyy yons ‘ J‘uonouny e Jo /4 ‘syyblem suiws}eQ
:9se0-asn |eoldA|

MO|4J0SuUad] paingusiq




| smm =< w.émo.a\e w@m Eum

\O s& ?:«S 13 C®>_@‘\v_ @Nm %uﬁm
Y v

X X x x XY x

Ty
54
N

paziwiuiw s! | 3| 18y} yons .\.cozocé e Jo /4 ‘sjybram suiwielaQ

:9se0-asn |eoldA|

MO|4J0SuUad] paingusiq




J9keq indu

L 19Ae usppiH

Z 19Aeq usppiH
J13heq indinp

E\s =< d ‘AJjeaidAy) c

X x "x x
" m 7 m uanb @m %um @m
X X X x

ixa|dwoo AiaA ‘AjjeaidA|

J

:paziwiuiw sI 3 Jeyy yons ‘ f ‘uonouny e Jo /45 ‘syyblem suiwis}eq

:9se0-asn |eoldA|

MO|4J0SuUad] paingusiq




smm =< w.émo.a\e w@m Eum m@m
.\::o\tx .;\3\. C®>_@‘\|_ mk %k Kk

7 T 4 ¢ z [

X X X X X gx

Z 19fe usppiH

*/ saulep 1eY) YJom}au 8y} ssoloe Jolie Bunebedoid xyoeq
:Ju8asap Jusipelb ybnoliyy pasuiwiaiep 4

:paziwiuiw sI 3 Jeyy yons ‘ f ‘uonouny e Jo /45 ‘syyblem suiwlis}eq

:9se0-asn |eoldA|

MO|4J0SuUad] paingusiq




sojdwexs buluies) N UO 3 S8ZIWIUIW

L hN 4

.Oll -
Seoma mw._:umwu_
EWIETREN, 9064

.F _Jl

*/ saulep 1eUr3HQMIBU 8y} ssoloe Jolis Bungebedo.id xyoeq
;Ju8dsap jusipelb ybnoliyy pasuiwiaiep 4

:paziwiuiw sI 3 Jeyy yons ‘ f ‘uonouny e Jo /45 ‘syyblem suiwis}eq

:9se0-asn |eoldA|

MO|4J0SuUad] paingusiq




