


Plan for Today
-

- Recitation Qs Logistics
- Setting for MapReduce

*Schedule your prog presentation
- Design
- Failures

* Design project updates released

* Volunteers far recitation Qs

next week ?

* Reminder : feedback . henrycg.com
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2
.

Think in base 2 :
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Recitation Qs

1 .

what are perf goals of MapReduce ? Hugely influential

↳ Easier to process
& yer big data

- Hadoop ←
Spark A

2
.

How was MR
. implemented ? ;

↳ framework - user writes map
& reduce fns .

i

↳ Load balancing
↳ Fault tolerance (cheap Hu) - pings
↳ Stragglers
↳ Colocation of data & compute .

3
. Why was MR

. implemented this way
?

↳ focus an fault tolerance

↳PET



The Setting

③@BE
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bytes Googie
→ Analytics
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- Vast data (web)
-Tthousads of marching
- Used for many

gppliat.ir#When you
have 29 bytes of

data
,
simple things become hard .



I

Ideai Give programmer a simple API.

map ( key 't, Vall )- [ ( keys void, . . . . )
reduce ( key 2, AaB -=-D) → [Val 2, .

.
. . ]

Example : PageRank
't

-
For each URL ⇒

how many pages
link to us

?

map (
Src- url

,

j→

reduce l )



maps
key
'

f watt
webpage Src

-

url
f

unit 2

Pfahl key
'

# 2

?g.
⑤ hurts .si/cnrn.*.cwn.B
-



µkoy1 grate

mapCurt,
hrtml ) {

11 Find all links in html
page

" Append to list

g
Dont put the list .



reduce ( key 2, Eval 2 , - - - T ) → Eval 2
,
.

. ..

. .] §
9 9

desk URL # of tines

was linked to from

Siffert pages

KSum up input values
.

Output the sum .

}



webs

Dri mise Aur't
t→ curb

,
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1
.

One main server (as in GFS
.)

2
.



When not to use . . .
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Recitation Qs

1
.

What are
the perf gala of MR ?

↳ big jobs .
.
. -
run in parallel ?

2 .

How was Mr implemented to meet these goals ?

↳ library
n↳ split input, mapbyinwpgt} intermediate
, reduce output

3
. Why was MR

. implanted this
way ?

↳ Abstract away the detail

↳ Use foams . on task at hand.

( loud balancing
,

failure resiny)



DowdoIderbGXpgE7@e.seamr.gg.n.io
-

→ Newt
Google → Scholar

→ Lots of data - 2
"

bytes ↳ Ads

→Thousands of machines ↳ Shopping
→ many applications §?¥I§!a4??

Llamas
*

Hadoop



Idea : Give programmer
a simple interface

-

to a HUGE data set .

EPI : Data
:{ Cheryl, rates , . . . . . )

map ( key
1
,

Val 't) → [ (key 2, Hal 2)
,

. -=]
←

reduce ( key 's Fath - "
T) FEI

m.p.edu/Hame.htribRLsoSExampe: find all domains contained
"

tames
" (mit.edu/

Data : { Curl , html - content) , - - - - 3

map (Urk , html)→ ( (hostname, 1) )(
reduce.cn.am#*YjIImosttriviaioYFetsa.ea* ,



i÷÷÷÷÷÷÷÷÷⇒ Rednuf
÷÷÷÷q Damiani

,

I



In Python :

map

[a. b. c , d, . . .

] → Glad ,fCb1fCd , . . . . . .

]

Reduce

[aub, c.
d
, .

. . .

] → ET glgcgla.bbd.gg

we



'
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Example of map fn w/ many outputs ?

map ( keyl , Vall )
→ (keys, valid

,
. . . .

]

webpage

¥ map (
SRC '

- URL
,
HTML)

urge
↳( lost.-arts , I) )

URL 3
-

,

i



Polly : MapReduce it ?



Plan : MapReduce
*The setting
* System design Logistics

t

* MapReduce it
?

*Schedule your project
* failures presentation !

* Design project updates
released



Theselting ✓
Images

Down!;D !%f
'

→
Translate

→ tgBFgsgeargsinn.am
→Training ML models

✓ Google → User data Mgmt

→ Lots of data 12
"

bytes .

analytics

→ 10,0005 machines ↳ Shipping
→ Many application ↳

End all the
ware



Idea : Give programmer a simple way
to

-
S

interact with very large data set.

[Force app developer to expose parallelism . ]

API : data set:{ ( key , value) , . . . . . )
URE HTML page

map (key ! Val 1)→ [(keys, Walt , . . . . . , . - -

)

(key2Treduce Gala, . . . .

,
]) → vala

→ User implements map , reduce .

→ System handles : failures
,

scheduling
,
data placement, . -

- e
.

* machines, bad balancing
,
I



Example : Page popularity
'

Q : for each URL u
,

how many pages
link to URL u ?

↳ search
key 1 Valet

Data : {(page-name, page - contents) , . -- - 3

map ( page -
name
, page-

contents )→ [(WII, 1), furl 2,1) , .
.
. .

.

]

Rfid all outgoing
links on

page page

11 write their Vms to output

reduce (Ep , [1,1, 1.1.13) →
5 I

I Count the # of Is in input



pages Hashluri) → {91,23
mm

¥⇒sT.ygq¥m.⇒pager r

I Earth """ "]
ma

page
↳ I → curies,

R Curlin)

¥fB;



DEBIT

MAP
REDUCE



Say have n machines in data center
.

Each fails up . ¥00
independent

Prffmain fail] ' / /
pr[worker fails]- I - ( l - Jb

↳ naboo\
,


