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How many passes through the code does the Assembler have to make? Why?
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What does RISC stand for? How is this related to pseudoinstructions?
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For each problem below, write pseudocode to comp&tyé/the implementations. Tips:

e The input to each MapReduce job is given by the signature of map(). l% ’ i% )

(\(I )V33 T

e emit(key k, value v) outputs the key-value pair (k, v). -
a"bV\
e for var in list can be used to iterate through Iterables or you can call WP t apljy Opa
the hasNext() and next() functions. ‘}b 0“ MPM_}, (_k—;V)
e Usable data types: int, float, String. You may also use lists and custom
data types composed of the aforementioned types. V\C(}\AU:' Lmb,m Vﬁls
e intersection(list1, list2) returns a list of the intersection of 1ist1, list2. 0“_ A &y —{-b
Given a set of coins and each coin’s owner, compute the number of coins of each ?N(A\NQ QV\"?UI’\'
e ———
denomination that a person has.

Declare any custom data types here:

CoinPair: \Y\PW\' 6“: e M-S\I\U“y Mﬁk}ﬂes OV‘{?M}

String person
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Using the output of the first MapReduce, co te each person’s amount of money.
sing utpu rs %) uce, compu person’s amoun money. Cvu“ ,val 2“‘]

String coinType

valueOfCoin(String coinType) returns a float corresponding to the dollar value of
the coin.
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Resilient Distributed Datasets (RDD) are the primary abstraction of a dis-

tributed collection of items

Transforms RDD — RDD

map(f) Return a new dataset formed by calling f on each source element.
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flatMap(f) .Similar to map, but each input item can be mapped t’o 0 01'r more maP > Waﬁy K?,y
output items (so f should return a sequence rather than a single item).

reduceByKey(f) When called on a dataset of (K, V') pairs, returns a dataset 7 reo\u
of (K, V) pairs where the values for each key are aggregated using the
mop-> redue B y 14]

given reduce function f, which must be of type (V,V) — V.

Actions RDD — Value —2map 9 redue
reduce(f) Aggregate the elements of the dataset regardless of keys using a <
function f. vCh .

Call sc.parallelize(data) to parallelize a Python collection, data.

Given a set of coins and each coin’s owner, compute the number of coins of each
denomination that a person has. Then, using the output of the first result, compute
each person’s amount of money. Assume valueOfCoin(coinType) is defined and

returns the dollar value of the coin.
The type of coinPairs is a list of (person, coinType) pairs.

coinData = sc.parallelize(coinPair
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In the programs we write, there are sections of code that are naturally able to be |~ _— ’}uk'e
sped up. However, there are likely sections that just can’t be optimized any further mdu& Byk@/j Sh

to maintain correctness. In the end, the overall program speedup is the number \})
) \Y
that matters, and we can determine this using Amdahl’s Law: \)0&% 64’ (Y) \)0‘
1 /7/

True Speedup = ————=
beedup S+ =2

where S is the Non-sped-up part and P is the speedup factor.

You write code that will search for the phrases “Hello Sean”, “Hello Jon”, “Hello
Dan”, “Hello Man”, “Bora is the Best!” in text files. With some analysis, you

determine you can speed up 40% of the execution by a factor of 2 when parallelizing

S
0.6+ 0% - '

You are going to run your project 1 feature analyzer on a set of 100,000 images

your code. What is the true speedup? |

using a WSC of more than 55,000 servers. You notice that 99% of the execution of
your project code can be parallelized on these servers. What is the speedup?
L0 77 0y
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b Warehouse-Scale Computing

Sources speculate Google has over 1 million servers. Assume each of the 1 million

servers draw an average of 200W, the PUE is 1.5, and that Goqgle pays an average

of 6 cents per kilowatt-hour for datacenter electricity. um l-}— CU”UMSTOY\

Estimate Google’s annual power bill for its datacenters.

| EX0° servers « 0.2k szvver * $0.06 /bihe 8760 hrs/yen
TOE = $ 15 768 Ml Jyenr

Google reduced the PUE of a 50,000-machine datacenter from 1.5 to 1.25 without
decreasing the power sujplied to the servers. What’s the cost savings per year?

(1,5-1:28) ~$0000-0.2 K/ server - §0.06/ kb -hr "8 %01y,

oldPUE nel PUE
§ MapRe(iuce / Spari{ Practice: Optimize Your GPA

Given the student’s name and course taken, output their name and total GPA.
-
Declare any custom data types here:
\ (onst Dnt
CourseData:

int courselD
float studentGrade // a number from 0-4

map<9\wa. Swdent (owsOhn valpe reduce(glmwj oy ,jkmlgle Cfloab> grades
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Solve the problem above using Spark. 'i\)*— C[ Kpes ++
The type of students is a list of (studentName, courseData) pairs. @ li‘ ( IC_Q \,J ‘+b+' PO \WS/JD‘J’([GK(S‘)
studentsData = sc.parallelize(students) é_—__
out = studentsData.map(lambda (k, v): (k, (v.studentGrade, ) :H' O‘(:’ Cla S.;CS‘ —G"

mduu@ key ( <R60\> +hig | QYMMA— lambalag
p (s Map) ek 2 fhncs

¥ _
Alwoy S i‘”"‘“fé/wk deb hed (vl v2)!

WA \1wv mp very (| (6J+v2le],

(
ps /\ V10 Jev2 (1]
\?M( \S def  sMap Paiv ) : )

CMW} (7°‘ /da%g)> return ( paly (6], F“"’{‘]c"j/pav[_f] Lﬂ)



N o [S, IR NN OV N =

CALL, WSC, MapReduce, Spark 5 \
i \ j
7 MapReduee / Spark Practice: Optimize the Friend Zone HGV dPIJVLM ‘ “
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Given a person’s unique int ID and a list of the IDs of their friends, compute the
list of mutual friends between each pair of friends in a social network.

Declare any custom data types here:

FriendPair:
int friendOne
int friendTwo

map ( , ): 1 reduce( ):
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Solve the problem above using Spark.
The type of %ersorE,iDS a list of (personlD, list(friendID) pairs. % [i\g, l‘{- L/OW
V e
def genFr/iendﬁbya\irAndcglue(pID, fIDs): PCVH%%S o
return [((pID, fID), fIDs) if pID < fID else (fID, pID) for fID in fIDs] ‘TS)L %
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def inteﬁs%ﬁon(ﬂ, 12): MS@— F{aiMaP g/ Cg oL

return [x for x in b1 if x in b2]
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personsData = sc.parallelize(persons)
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