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Your Name and ID:

CS143. Fall 2017: MIDTERM EXAM: Closed Book, 110 minutes.

Please Read:

o Attach extra pages as needed. Write your name and ID on the
extra pages.

e If you need to make any assumptions to solve a problem, please
write you assumptions clearly in your answer.

e Simplicity and clarity of your solutions will count. You may get as
few as 0 point for a problem if your solution is far more complicated
than necessary, or if we cannot understand your solution.

e Please write neatly.

"Problem Score
1

| (407
2 (40%) 40
0% ..
(

3
Total

Extra Credit (9 Points) 3

Midterm Score: ! Do + 5



(CS143 Midterm, Fall 2017 — Page: 2

Problem 1: 40 points—all questions have the same weight

The relation warehouse(PartNo, SupplierlNo, Price) describes the suppliers for each
part, along with the price they charge for the part. To cut inventory, the manager of our
warehouse wants to eliminate non-competitive suppliers. A supplier is competitive if either
(i) he is the only supplier of some part, or (ii) he supplies at least two parts at a minimum
cost (however the supplier could share this minimum cost for the with other suppliers). All
the others are non-competitive suppliers.

Al: Write an SQL query to find all non-competitive suppliers.

A2: Let us now modify the definition of competitive supplier as follows: A supplier is
competitive if either (i) he is the only supplier of some part, or (ii) he supplies at least
two parts at a strictly minimum cost (i.e., ties are not viewed as min). All the others are
non-competitive suppliers. Please write an SQL query to find the non-competitive suppliers
according to this modified definition

A3: Write an SQL statement to delete from the warehouse all the part-suppler tuples where
the supplier is non-competitive (as defined in A2):

A4: Ts query A2 expressible in basic RA, which does not have aggregates? (Hint: re-express
“minimum cost” and “least cost” Wlthﬂu.t usmg aggregates.)
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Problem 2, 40 Points. All questions have the same weight.

We have 1 million employee tuples with unique key Eno. The length of each tuple is 50
bytes. These are stored as fixed-length unspanned records in a file consisting of blocks of
size 2045 bytes.

On this file, we build a sparse index on Eno. The index is is organized as a B+ tree, where
each key takes 18 bytes and each pointer takes 22 bytes (the leaf nodes are chained together
as in the textbook). The B+ tree blocks contain 2048 bytes.

A. How many blocks are needed to store all the records in the file.

B. Compute the blocks used at each level of the B+ tree, for the best case and the worst
case, '

C. Is this index a primary index or a secondary one?

D. A query asking for the records of all employees whose Eno falls in a certain range
returns 800 records. Estimate the number of pages accessed to retrieve this query in
the worst case situation.

. - Lﬁlpciﬁ"};*'ﬁﬁ/"{m;ﬂ’f Il A L{f@ffél: LI O

A. Tmf’;-’"ﬁ etocd - \/
P L}( : - .rlr"r / . ' vic ) — "': gj‘?ﬁ‘j?} ! r, “ {:_;"
141 Al ¢ far< . K L S T gles pt &F?Ofkf - I /Yo |

locfo - B
eV
] t?l} {:; O r?f) < f}".'fr !; f \/
L ¥ |ﬂ" 1 ” i _I' i ) P
. Lot (%€ Fo=er klock 15 = ML % Paaladld ™ % F‘a\,g— - 7
{ o l; 1 !'—_:I %
y_ Srfl 20 N N 1 re R
n: L E’*ﬁ#f s \ - 207 li“":'ﬁi | \/'
b ] - __'f.'.‘- i — 1 by | - o e &
= E#L :1;{P f = EIF w— | {?:' " LI L =1
' | . Lol E 700/ | = Tc |
~ ~ L Lt i 4 T

. . -
L] L] : : e +"
H11 nols £ N 90 ok aptr > T (7 10K
e
= i 5 P | r
= .l_' ¥ i E "_._ W t . ] 'r“--: : i ': 3
i I".,} 4 "fﬂl _r".la:lI -f, -} [_'pt- ; fﬂ!f lI"nl_'r :’-F . I..' F -lf - ;‘-‘r* fr‘h‘ ¥ Fa io.‘:} ¢ f r"!':! ,i‘
,
, . L &
N s Tl cams$)
—_ r - - 1 ' o~ ! . ' ~1) .ﬂ: b W
pn i A v fl"i.’}f"ﬁ ol A NoN Foor Pat ol &) [!‘ﬂ q/?t! e it
_ ! ] . '
' AL L i) \/
1 . 1Y PPV " g ‘ '
= _ | oy Digr v | - | !
B Leaf poles - [ Bks |~ |[000]
= a i | - il ) e [
YV A e P r i 1. ] " . | Y =
fet WsS dor ol - ] -~y oo roef {J ("/2] : 7 if;

H L] Nodes - | 1000 /o | =
:52? 4;_ o n lgj_.’_.;::.f‘;'.-ﬁ &) SO
# Rood nodes =1 - _~

- f n
= g ’ t“f{‘/-ﬂ"’f | T



F

= f ] f .
Wﬁﬁ‘j.ﬂ'{" g ( ClinSirars LDW

] Ii 1 . :;
(.-} . Hﬂfﬁfﬁﬂ ﬁ??jf" ’f{-’f 300 ";E’r}' Vi fn .-,’I"}::; 'I ftf’{'c}{ ,-:«.',‘:;,'"

frimevy indey Sipee i+ s

1009 EATS j /S dedor o s
, derter |
{Ei::;f 0-C N blecty - Jﬁ&ﬁ"}' /"}hf[ff pes ‘b‘gcﬂ Tf’, - g ) {bJO‘" :'Tj'
. - Camr oW .

/| blocks =7 2l neden  pAAfiatd S —




CS5143 Midterm, Fall 2017 — Page: 4

Problem 3, 20 Points. All questions have the same weight.

A file is indexed using an extensible hash table which applies the function h(n) = n mod
256 to the search kevs of the first seven records in the file. The records are stored in buckets
that contain 3 records.

The keys of the first seven records are: {106, 115, 916, 126, 16, 15, 31} which produce the
following hash values:

h(106) = 106 = 01101010
h(115) = 1156 = 01110011
h(916) = 148 = 10010100
h(126) = 126 = 01111110
h(16) = 16 = 00010000
h(15) = 15 = 00001111
h(31) = 31 = 00011111

Assuming that that the leftmost ¢ bits of the hash key are used for a bucket address table
of size 2', please answer the following questions:

A. What is the size of the hash table after all the seven items above are inserted? (Explain
how that can be-determined without drawing the actual table.)

B. As more records in the e are are ingexed using this extensible hash function, could
there be situations where overflow buckets must be used? If your answer is ves, give
the search keys of three records, that once they are added to those first seven, will
cause the creation of an overflow bucket.
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Extra Credit. Each question 3 Points

Consider the relations R(A, B) and S(B, C) R contains n > 0 tuples and S contains m > 0
tuples; NULLs are not allowed in either relation.

e What is the minimum number gt tuples that may result from the natural join of these
two relations:? O

\ }
e What is the maximum? rinifem e rf i'}‘ : lg - ><
e E * .'J-

¢ How will your previous answers change if instead of natural join we take the full outer
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