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[Tpooeyylon npoPAnuatwy e to MapReduce

* To urtoAoylotiko povieAo MapReduce (MR) amoteAel Eévav anodotiko
TPOTOo yLa TNV mopAaAAnAn eneéepyaocia peyalwv 6edopevwy.

* 2TN ouvexela Ba mapouolaotouv dtadopa poBARpaTa oTa omola
erldeLKVUETAL N Asttoupyla Tou MR.

* Oa xpnotuomnolnBel to python npoypappa MapReduce.py mou UAOTIOLEL TO
UTTOAOYLOTIKO povteAo MR, aAAad n ekteAeon Ba yivetol €€ oAokAnpou o€
gvav oo H/Y.

* To mpoypappa MapReduce.py €xeL avamntuyxBet amno tov Bill Howe ota
nAaiola tn¢ e€edikevonc “Data Science at Scale” by Univ. of Washington
nov npoodpepetal ws MOOC peow tou Coursera.



https://www.coursera.org/specializations/data-science

Eloodoc

e Y& OAa ta tapadeiypata ta dedopeva Bplokovtal o€ json apyeia Tou
£XOUV Ttapopola popdn LE TNV akoAoudn:
‘@a bbb ccet
key ["text2","aaa bbb eee"] value

["text3","aaa bbb fff"]
["textd","aaa eee fff"]

textl.json



To Baoko template kwoka (OTwCc eLval 0To
npoPANua KatapeTpnonc AeEewv)

import MapReduce
import sys

Word Count Example

mr = MapReduce.MapReduce()

idef mapper(record):
# key: document identifier
# value: document contents
key = record[0]
value = record[1]
words = value.split()
for w in words:

mr.emit_intermediate(w, 1)

_________________________________________________

____________________________________________________________________

idef reducer(key, list of values):

# key: word .
# list_of_values: list of occurrence counts:
total = © |

for v in list of values:
total += v
mr.emit((key, total))
if  name_ == ' main_ ':
inputdata = open(sys.argv[1l])
mr.execute(inputdata, mapper, reducer)



[Tapadeypoa O: Katopetpnon AeCewy

["textl","aaa bbb ccc"]
["text2","aaa bbb eee"]
["text3","aaa bbb fff"]
["textd4","aaa eee fff"]

textl.json

S python mr0.py textl.json
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[Tapadeypa 1: AVECTPOLLEVO EUPETNPLO

* AeGOUEVOU EVOC OUVOAOU gyypadwV, EVOL OVECTPAUUEVO EUPETHPLO
(inverted index) eivat eva Ae€Llko oto omoio kaBe Ae€n ouoyetiletol pe
ula Alota avayvwpLloTKwy eyypadwyv ota omola N AE€n uTtAPXEL.

S python mrl.py textl.json

["textl","aaa bbb ccc"]
["text2","aaa bbb eee"]
["text3","aaa bbb fff"]
["textd4","aaa eee fff"]

textl.json

=)

["eee", ["text2", "text4"]]

["fFf", ["text3", "textd"]]

["aaa", ["textl", "text2", "text3", "text4"]]
["bbb", ["textl", "text2", "text3"]]

["ccc", ["textl"]]



Avon mapodeypatoc 1

def

def

mapper(record):

key = record[0]

value = record[1]

words = value.split()

words = list(set(words))

for w in words:
mr.emit_intermediate(w, key)

reducer(key, list of values):
mr.emit((key, list of values))



[Tapadeypa 2: Join mvakwv

* O kwokac MR Ba rtpemeL va * Ta Sebopeva elcodou
nopAyeL To 1OLo amoTEAEoUO UE armoteAoUvTOL ATO EVa APXELO TTOU
TNV akoAovBn SQL evtoAn: TIEPLEXEL APXLKA TLC eyypadEC order
KOLL OTN OUVEXELOL TLC EYYPADEC
line_item
SELECT *
FROM Orders, LineItems ["order", (;), "36901", "O", "173665.47", "1996-01-02", ...
WHERE Orders.order_id = LineItems.order _id; ["order", 2", "78002", "O", "46929.18", "1996-12-01", ...

["line item", , "6731@", "7311", "2", "36", ...]

["line_item", , "155190", "7706", "1", "17", ...]

["line_item", "2", "1l06170", "1191", "1", "38", ...]
[llline—itemll, II3"’ ll4297|l, II1798II, Illll’ ll45"’ e ]

records.json



Avon mapadeLyLATOC 2

def mapper(record): ["order", "1", "36901", "O", "173665.47", "1996-01-02",
key = record[1] ["order", "2", "78002", "0", "46929.18", "1996-12-01",

mr.emit_intermediate(key, record) EﬁinejieWH "1", "15519e@", "7706", "1", "17", ...]

["line_item", "1", "67310", "7311", "2", "36", ...]
def reducer(key, list of values): e
row = [] ["line_item", "2", "1@6170", "1191", "1", "38", ...]
: : "line_item", "3", "4297", "1798", "1", "45", ...
for record in list of values: [ - ’ ’ ’ ’ ’ ’ ]

if record[@]=="order':

row=record S python mr2.py records.json
else:

mr.emit(row+record)

["order", (:) "36901", "O", "173665.47", "1996-01-02",
mr2.py "line item™, , "155190", "7706", "1", "17",... ,

"line item", , "67310", "7311", "2", "36", ...],




[Tapadewypa 3: NMARBoc phwv

* Oewpelote eva antAo ocUVoAo SeOOUEVWY TTOU TIEPLYPADEL OXETELC
dLAlac og Eva KOWWVLKO Oiktuo. MNa tapadeypa n eyypadn [“A”,“C”]
onpaivel otL o A Bewpel otL o C eival pihoc tou (dev onuatvel kat to
avtiotpodo, SnAadn otL o C Bewpel otL 0 A elval dpihoc tou). O
kKwokac MR Ba mpemel va tapayel to mANBoc twv diAwv KaBe

QTOHOU.
S python mr3.py friendsl.json

["A", 2]
- [rc, 1)
["6", 2]

e
AW w> >
\.-\.-\.-\.-\.-

W O> AW

friendsl.json

10



Avon mapadelypatoc 3

def mapper(record):
key = record[0]
mr.emit_intermediate(key, 1)

def reducer(key, list of values):

total = ©

for v in 1list of values:
total += v

mr.emit((key, total))
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[Tapadeypa 4: ACUUUETPEC OXEOELC PLALOC

 [La ta 6edopeva tou tapadeiypatoc 3 va BpebBouv OAec ol
QOUUUETPEC OXEOELC ONAAON OL OXECELC OTLC OTIOLEC evw 0 A Bewpel
otL o C eivat ¢pihoc tou, dev LoyUeL To avtiotpodo. AnAadn, evw
UTTAPXEL KaTayeypappevn n nAnpodoptia [“A”,“C”] dev unapyel
Katayeypopupevn n mAnpodopia [“C”,“A”].

S python mr4.py friends1.json

"For A relationship with C is asymmetric"
"For C relationship with A is asymmetric"

) ) ] -

rhaMrarrararr
AW w> >
W O> AW

J

friendsl.json
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Avon mapaoeLypatoc 4

def mapper(record):
person = record[9]
friend = record[1]
mr.emit_intermediate(person, record)
mr.emit _intermediate(friend, record)

def reducer(key, list of values):
for v in list of values:
if [v[1],v[©]] not in list of values:
if v[@] == key:
mr.emit("For %s relationship with %s is asymmetric" % (v[@],v[1]))
else:

mr.emit("For %s relationship with %s is asymmetric" % (v[1],v[@©]))
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Mapadeypa 5: AkohouBiec DNA

* Qewpelote eva cUVOAO aro (evyn KAELOL-TIUN pe KaBe KAELOL va elvall
EVOL AVOLYVWPLOTLKO akoAouBiac Kot KaBe T eival pia akoAouBia
voukAgotblwyv (m.x. GCTTCCGAAA...). F'padte MR kwdika mtou
adalpel Touc teAsutaiovg 10 xapaktnpec amo kabe akoAoubia
VOUKA£OTLOLWV Kall 0Tn cuvexeLa adatpel tuxov dutAoturna mov Ba

npokuouv.

["001", "GGGGTGGCTACC
["002", "AAGAACAACCTT
["003", "AAGATCAACCTT
["004", "GGGATCAACCTT
["005", "GAGATCAACCCC

S python mr5.py dnal.json

"% IIGGII
"] ‘ AAY
"]
"]

lIGAlI
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Avon mapadeLyLaToc 5

def mapper(record):
sequence = record[1][:-10]
mr.emit _intermediate(sequence, 1)

def reducer(key, ):
mr.emit(key)
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[Tapadeypa 6: NMNoANATTAQCLAOLOC
OLOOLAOTATWY TILVOKWV

* Qewpeiote OTL OLabETeTE * Ta Sebopeva divovtal we Eva
dedopeva SUO apoLwWV MILVAKWV gVLOLO apXELO KELMEVOU LIE
A(L x M) kat B (M x N) kat kaBe EYYPAPEC OTIOU TO TIPWTO OTOLXELD
LN LNOEVLKN TLUr Kataypadetal avayvwpilel tov mtivaka (A R B)
w¢ TpLada: OTOV OTtOLOV AVNKEL N eyypadn.

<aplOuoC oslpac>,<aplbpuoc otnAnG>, <tLun>
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e [payte MR kwdika ou va
rnoAAamAaolalel touc duo
TILVOLKEC.
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'Evac reducer ava KEAL TOU Ttivaka a X b
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axb
1|7

5 | 14
0|0 =

19 | 28
3|10

o [[0, 1], 14]
S python mr6.py matrix1.json 2 3 2 [[1, 0], 19]

=)

[[©, @], 5]
[[1, 1], 28]

[0,0] =& 2*1+1*3=5
[0,1] = 2*7=14
[1,0] & 4*1+5*3=19
[1,1] = 4*7=28
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1|7 [0,0] =& 2*1+1*3=5

I I
/\UO’I] T[O(pOLéSEL LATO 6 lols] * [0 - Lol e
- [1,0] & 4*145*3=19
v q 41015 0 19| 28 [1,1] & 4*7=28

def reducer(key, list of values):
L =2 sum = 0
M= 3 for v1 in list_of_values:
N =2 if vi[@] == 'a':
for v2 in list of values:

def mapper(record): if v2[0] == 'b' and vi[2] == v2[1]:

1 = record[1] sum += v1[3]*v2[3]

J = record[2] mr.emit((key, sum))

v = record[3]

for k in range(N):
mr.emit_intermediate((i, k), ('a', i, j, Vv))

[[0, 1], [['a',0,0, 2], ['a',0, 2, 1], ['b', 0, 1, 71]]
[[1,0], ([, 1,0,4], [, 1,2,5],['b,0,0,1],['b, 2,0, 3]
. e U, [[0, 0], [['a",0,0,2],['a,0,2,1],['b,0,0, 1], ['b, 2,0, 3]]
if r‘ecor‘d[? == "b": [[1,1],[['a", 1,0,4],['a", 1,2,5],['b,0,1, 7]]

for k in range(L):

mr.emit_intermediate((k, j), ('b', i, j, v))
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! ! ’ ! 2[0]1 | 5[ 14] a3
AVoN AP OELYUATOC 6 (B’ TpOTOoC) e« Blel - o i
def reducer(key, list of values):
L =2 sum = 0
M= 3 dict_a = {}
N =2 for v in list of values:
if v[0] == "a":
def mapper(record): dict a[v[2]] = v[3];
1 = record[1] elif v[@]=="b""
J = record[2] if v[1] in dict_a:
v = record[3] sum += dict a[v[1]] * v[3]
1f record[? == a mr.emit((key, sum))

mr.emit_intermediate((i, k), ('a', i, j, Vv)) 10,11, [f.0, 0, 2], [a", 0, 2, 11, [b', 0, 1, 7]

[[1,0],(l4',1,0,4],[4,1,2,5],['b',0,0,1],['b", 2,0, 3]]]

. TN [[0,0], [['a",0,0,2],[4a,0,2,1],['b',0,0, 1], ['b, 2,0, 3]l]
if r‘ecor‘d[@] == "b": [[1,1], [['a", 1,0,4], [, 1,2,5],[b',0, 1, 7]l

for k in range(L):
mr.emit_intermediate((k, j), ('b', i, j, v))
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AvopopeC

* Coursera. Data Manipulation at Scale: Systems and Algorithms
by University of Washington (Bill Howe)

* https://hadoop.apache.org/docs/current/hadoop-mapreduce-
client/hadoop-mapreduce-client-core/MapReduceTutorial.html
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