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bit

byte
kilobyte
megabyte
gigabyte
terabyte
petabyte
exabyte
Zettabyte

yottabyte

KB

MB

GB

B

PB

EB

/B

YB

binary digit, a single 0
or 1

8 bits
1,024 bytes
1,024 KB
1,024 MB
1,024 GB
1,024 TB
1,024 PB
1,024 EB

1,024 ZB
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Modern cars have close to

The New York Stock Exchange

captures —E 100 SENSORS
1 TB OF TRADE ( (@/)/J that monitor items such as
INFORMATION = fuel level and tire pressure

during each trading session

Velocity

ANALYSIS OF
STREAMING DATA

By 20186, it is projected
there will be

18.9 BILLION
NETWORK
CONNECTIONS
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| map | shuffle | reduce > output

0067011990...)
0043011990...)
0043011990..) p++
0043012650..)
0043012650..)

(1949, 111)

(1949, [111,78])
P "% (1950, 22)

1949,111
1950,22

(1950, [0, 22, -11])

map.xb | sort | reduce.rb > output
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Map/Reduce ;I Jts

LuJuuLavivii

Problem: Count the number of times that each word appears in the following paragraph:
John has a red car, which has no radio. Mary has a red
bicycle. Bill has no car or bicycle.

Server 1: John has a red car, which has noradio.  Server 2: Mary has a red bicycle. Server 3: Bill has no car or bicycle.
John: 1 Mary: 1 Bill: 1
has: 2 has: 1 has: 1
a1 a1 no: 1
Map red: 1 red: 1 car: 1
<.:ar: 1 bicycle: 1 or: 1
which: 1 biclycle:1
no: 1
radio: 1
Server 1 Server 2 Server 3 Server 1 Server 2 Server 3
Joh"1: car: 1 bicycle: 1
car: 1 bicycle: 1
hﬁ::f which: 1 Bill: 1 :>
- no: 1 or: 1
Reduce has: 1 no: 1
2 :“ radio: 1
. Mary: 1
red: 1 ié
red: 1




47 /52

05la ONS w‘y M\;ﬁ b\")

b b ol 1 133 Jle yo a8 Cul 5 L8 o jslaenca slagl; 5 SoPYEhON gl oL;
& ogaly Sl ST (Vb 2l el (cmgianln (b slml LY (n et 5l (5o b pis
sejon ploal (90 9 moly MalS Dy 4y Gilgh o g asly a5 Sl oad (Sl Jee

QS ol l SeS 5 S5 (swmgiael

b oS’ Sloj g ol Jb> o el gl )'~| 08 yuS oolaiwl walls 50 0ols wle g ools Ll 054>
oo g Jelod g i 6l gl sl el )l sla oyl oS (oo g (6t sloosls 55,50
A5l g0l sloles eesls



48 /52

Obojle Ho eals ONS g5 2l

9 Lol jlsolawl 0590 40 ylojlw SO awols jludlpds 4 Slojlw s0ld (S 6551wl
3,18 oLl oslo 3l Jliuwo @alio g 00ls 4 aunly 2ol

gk 4 4S5 Cunl (glxd Gigh (5l Lo Sou Juderd g 4 s (ol s )5 51 (S
SF el drwgi (g i SajLs S50 R pw (6 S prnadd 5y v LB So
(599 90 (355 Sgue e 5,5k 50 il (e Blous g WY gamo (g5lwlel (5l
S 20 eoliiwl (LS, 1) g (5590 e 81 g byl CLICE lals



49 /52

Ol ylw 43 eals ONWS 51 Jlze

&l oold s oL w a5 w0 plxil 1) (6 oo STy ygudio ) )l s ccl j2 O yLdlg
Pl PV Joleo — ol sold Cobly Y,0 3l s g9lo 09 (o0 00 (ymodts 45 Dgu o0 )9
ouzio WYL 6 K5 Aluls’ by LS plod jo 3925 90 Wil

ol Jwl yw o Jled Gl o)LL Y, FICO Solael O,5 jo Ll ol poivwmas

90 JLw 1Y y2 b &8 1 dod 30 (U gl w50 (g5l s 0010 pzxe (3 59T 3 bl .
Sg (o0 il



50 /52

Olejle 3 oals ONS !

Ao 095 (s 0010 0590 y0 doe pioow (8L JLos 4 gl eusnld yob a4 by CS Wb

otz o )5 g oS oS OYlgu a3 (9 85l 1 5l 10l WS sla 039 1 51 (55l

0958 Wilgh (o0 S8 b S co3ld (M ol g 4 5o cowlin gla iy 3929 b S (20

Sguder ) S 5 Sy p10w 9 (5 yiiinn Clods (ldos g s w38l ) (o5 cwds iyl
D. ! LR

NS Wy )3 30 S50 Slojlw o S pueuas OF+ 31 QuUinStreet Webopedia cs i
9 43 jl wdylo uas g lxd s oje plus o by C8 b wilan U oged  oiew o b 001
WoiaS Bacas Fuwl | (o dg9ue LaosS solaiwl Oldos dgups gl Sy b oolo s
9 Jamamo drwgl A SS (g piiino 122> Sguty (gl Sy s ools fdxi g 4y 5l &S
00008 o0 oolaw! S0l8y Cujo e

2 HE Bl 4 S (ol 395 ) Az gl (e &5 )5 g cunS 0595 Az g B
Hl a5 oS B b jlaue )0 Y (el jeb 4 .09d o0 bgr o Oldos )
WSS o0 ooliiwl  FSouzn ol g G jw Ogug Gl Sy s ool



51 /52

Olbojle Ho eals ONS 5 5,8 & gad

Al )5 o yguw JPOS sl v wiilo o olKiws glrodly Judxi g 4y jxi
(Sl Sy (S

AL Balgw b beales o Lull

T 13 (51 sama 5 it b Jolo o pelazr] SloaScnds @l Jaloss § 35

glao 0810 pw (p i jO  Swsod (§ 9w

vV v v v VvV Vv




52 /52




