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17 Poiuea} The following velations aze given jprimacy keyvs aee aodecloel

E-SERVICE(E=Servicell, Hame, URL, Company )

TASE(TazklD, E<BervicdIl, Type, Priocity}

SERVER(Zecverll, #Cores, Memory, Hard Disk, I[P address)

SCHEGULING (Dare, Timestamp, TasklD, Serverld, CPU rime, MHesmory uaage]

Assense The follow g canlinalimes:

o cand|[E-2EAVICE!= 107 tuples,
distinct walues of Company — 106,
» cnrd(TAEE]= 100 tuples,
digtinct values of Typa =~ L,
diatinct waluea of Pricrizy =0
» card (SEAVER)= 10" tuples,
MIN(#Cores) = 1. MAEN{(#Cores) = 14,
MIN{Hemperyd = 2 GB, MAK(Hemoryl = 32 0B,
MIN{Hard Disk} = 100G GB, MAX{Hard Disk] = 1 TR
s card (SCHEDULING)= 10 tuples,
MIN{Dated = 17172011, MAX(Datel = 3171272011,

Furthermore, pesame the follewing reduction facior for the gronp by condition:

* having avglMerory usagel-< 100 MB ”ﬁ

Consider the following S0L quary

gelact Name, URL
from TasSK T, E-2ERVICE E
where E E-Servicall=T E-Barvicell
Priorizy <@ 'Low' and Compary = "ltalBank’
and TaskID in {select TaskID frem SEAVER 3, SCHEDULING 3C
whare 5. HerverlD=5C ZerverlID
apd Date > 1/8/2011 and Date < 307872011
apnd Memory = 32 GB and #Cores = 4
Eroup by TaskID
having avg(Memory usagel <100 HED

Por thi: 0L query

in) Heport che eorresponding algebrooe expression and specify the cardimaliny of cach node (riepre
senting an intermediate result or o lenf ), I necessary, wesume oo datn distribution Also wondyee
the group by anticipation

(bl Select oo oromure secondary pliveiesd stroctures woincrease guery performabee. Jostily vom
chisnesd and peporh e corresponding execution plen oo drders, aceess oethods, el

Join and group by discussion:

(1 Mested Loop: Inoer=5erver. Cwver=5cheduling
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{3) Nested Loop: Inner=E-Service, Outer=Task
{4) Has jolu
Indexes:

¢ Table E-SERVICE: Hash on Company
» Table SCHEDULING: B*.Tree on Date

There is no Group By aoticipation.



2. Data Warehouse design
Froblem spectfications

An internetional company distributes automotive replacement parts (e.g., lanps, suspenzions, brakes,
and other spare parts}, The company would fike to emluste the distribution efficiency of its ageneies
arownd Ehe world Dy analyeiog the turpover of each agency and therr distobution polices. A spare
park can be wsed for o single car model, while the same car model can use different spare parts, [n
wildditbon, wspare part can be distribubed to several agencies and the same agency can deplov multiple
[,u'l.rl;:s.

Currently, coch sgeney hos an independent datoabase to mansge his business, but the company s
interested an desipning sd tmplementing s data warehouse allowing to ansdyee the average daily
tornover and average revenie for spare part of its agencies The analvsis has to be performed aceonding
[F4R

# date, month, three-month period. four-month period, semester. vear of the burpoer,

o lioliday, day of the week, day of the month,

* agency

# pevment method, which means both the payment tvpe {eg., credit card, bank tragafer, ele.} and
the peeoment time (eathin 30 dages, 60 doyes, efe],

o spare part, and i by,

s car medel {e.g., Punto, Golf, Focus, etc.) where the spare part can be used,

# car manufacturer (e.g., FIAT, Volkswagen, Ford, ete.) where the spare part san be wased.

& spare model and manufactorer,

& city, region, stace and continent where the agency is located,

Businass [(Ald, PId, Dateld, BID, Turnover, #3parea)

hgency [Ald,  Agency, Cilty, Reglon, State, Continment)

Payment (PId, Payment method, Payment type, Payment_time}

Spare (814, Spare_partz, Spare _type, Sparsmodel,

Bparemamufacturer, Carmodel, Carmanufacturer)

Time (Dateld, Date, Day._of Week, Day._of Mcoth;, Mooth, 3-Mooth, d4-Mooch,
Semester, Year)

The following are some of the frequent soslvees the company i interested s

(a) Considering only Tralian agencies, for each agency and each car model, select the monthly
Lurpcver, the average daily surnover for each month, and the comulative montlily turoover since
the heginning of che vear, separately for each payment fype

SELECT Agency, Car_Model, Month, Payment_typa,
5 (Turnever)
S (Turmover) /COUNT(Distinct Datel,
SUMY 3UM (Turnover)) OVER (PARTITION BY Agency, Car Model,
Payment_type, Year
[RDER EBY Month
ROWS UMBOUNDED PRECEEDING)



dwv_id_pmimsk

Lmpmak
Wy
N
ey Jmerd Sparaty Epaact i lel
Phimasal bt
Spare
ET e
Parmasst T Fuvvminl b

FROM B, A, F, 5, T p :
WHERE f.m,t"l'-_-'l"- AND State='Ttaly’ anb B AD-A 4 46D B Pits=Pfin vl B850

GECOUP BY Agency, Car_Moedel, Menth, Payment_type, Yaar; sl

{b) For each spare part, select the total vearly turnover for each Cinese agency.

(e} For mch spare part of cars manufactured by FIAT and considering oulv the turnover of the
European agencies in 2011, for each city where an agency is located. select the monthly turnover,
the monthly nombwr of distributed spare parts, and the total monthly turnever for the region
where the agency i located

ZELECT Spare_part, City, Month,

i (Turoowver),

SUM (#Spares),

SUM{ SUM (Turnover)) OVER (PARTITION BY Region}
FROM B, A, P, 5, T ] B R s
VHERE BAi):/H0AND Car_model='FIAT! 4Nb § Fib = BAD  Axb 6 4ik= 2200 480
AND Year=2011 AND Contiment='Europe’ B.TIb=T.Tih
GROYP BY Spare_part, Tity, MHooth, Region:

(d] Far each three-month period i 2006 and 2007, select the toral turnomver and the averags turnover
peT spare part, eeparately for each payment type.

The data warehouse contaans deta relazed to che vears 2004, 2005, 2006, 2007, 2008, 2000, 2010, 2011.
Dreaign

ta) (6 Points) Design the data warehouse 1o addiess the described tssues. ln particolas, the designed
data warchouse must allow efficient exeeution of all the queries described in the specifications.

(b) (5 Points] Write frequent queries (a) and (¢} of the “problem specificntions” using the extended
S0L language.



