
Answers to assignment 2

1. (8.1) Simplify the following query, expressed in SQL, on our example database using iempotency rules:

SELECT ENO

FROM ASG

WHERE RESP = “Analyst”

AND NOT (PNO= “P2” OR DUR = 12)

AND PNO (“P2”

AND DUR = 12

Denote RESP = “Analyst” P1, 
PNO = “P2” P2, and DUR = 12 P3. So the SQL statement can express as: P1 ( ((P2(P3) ( (P2(P3.  

Following idempotency rules:

P1(((P2(P3)((P2(P3  
(
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(
P1 ((P2((P3(P3

(
P1 ((P2(FALSE

(
FALSE

The SQL can be transformed as 

SELECT ENO

FROM ASG

WHERE false
2 (8.7) Assume that relation PROJ and ASG are horizontally fragmented as follows:

PROJ1 = σpno 
[image: image1.wmf]£

“p2”(PROJ)

ASG1 = σpno 
[image: image2.wmf]£

“p2”(ASG)

PROJ2 = σpno >“p2”(PROJ)
ASG2 = σ“p2” < pno  
[image: image3.wmf]£

 “p3”(ASG)

ASG3 = σpno >“p3”(ASG)

Transform the following query into a reduced query on fragments, and determine whether it is better than the generic query:

SELECT RESP, BUDET


FROM ASG, PROJ

WHERE ASG.PNO = PROJ.PNO


AND PNAME = “CAD/CAM”

The generic query can be represented by the following tree:

[image: image4]
Because  PROJ1 = σpno ≤ “p2”(PROJ)
PROJ2 = σpno > “p2”(PROJ) 
ASG1 = σpno ≤ “p2”(ASG)
ASG2 = σ“p2” < pno ≤ “p3”(ASG) 

ASG3 = σpno > “p3”(ASG),

This tree can be represented as the following tree


[image: image5]
This tree can be reduced as the following tree
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3. (9.6) consider the following join graph:

[image: image7.png]




Initial Statistics:
	relation
	size

	R1
	1000

	R2
	1000

	R3
	2000

	R4
	1000

	attribute
	size
	SF

	R1.A
	200
	0.5

	R2.A
	100
	0.1

	R2.B
	100
	0.2

	R3.B
	300
	0.9

	R4.b
	150
	0.4


[image: image8.png]Step 1:In the ES, include all the local processing
Step 2 Reflect the effects of local processing on the database profile.
Step 3: Construct a set of beneficial semijoin (BS):

Beneficial semijoins:
SJ=Ry Ry, benefit = (1-0.1)x1000 = 900, cos

benefit = (1-0.5)x1000 = 500, cos
benefit = (1-0.2%2000 = 1600, cost
benefit = (1-0.4)x2000 = 1200, cost
benefit = (1-0.4)x1000 = 600,  cos

benefit = (1-0.2)x1000 = 800,  cos
Nonbeneficial semijoins:

SJ=Ryx R, benefit = (10.9)x1000
Rix R, benefit = (10.9)x1000
i, SV, S, ST, ST5, 16}
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[image: image10.png]Update statistics:
Size (R4)

000X 0.18 = 180
40,18 =0.072 (send R4 to R2)
4 (sendR4t0R3)

Size (R4B) - 150 0.18 =27

Table | Table 2

Relation ize Attribute | size SFy

RI 100 RIA 20 0.5(0.05)

R2 1000 R2LA 100 0.1

RS 400 R2B 100 02

Ri 180 R3B 60 0.9(0.18)
R4B 27 04(0.072)

Iteration 4;
Ber

icial semijoins:
2k Ry, benefit = (1-0.5x1000 =500, cost =20
!, benefit=(1-0.4)x400 - 240, cost =27
benefit = (1-0.072)x1000 = 928, cost =27
benefit = (1-0.2)x180 = 144, cost = 100
Ry, benefit = (1091000 = 100, cost =60
Remove S/ from BS and add it to ES 5o ST,
Update statistics:

Size (R2) = 1000% 0072 =72

SFq (R2.B) = 0.2 X 0.072 = 00144 (when send R2' to R¥)
SFq (R2.B) = 0.2 (when send R (0 R¥")
1%0072-0.0072
00x0.072=7.2
Size (R2A) 100X 0.072-7.2

Table | Table 2

Relation Attribute | S SFy

RI 100 RIA 20 0.5(0.05)

R2 7 R2LA 72 0.0072

RS 400 R2B 72 0.2(0.0144)

Ri 180 R3B 60 0.9(0.18)
R4B 27 04(0.072)

Iteration 5:
Ber

eial semijoins:
KR/,
=R{XR/
Ry,
Nonbeneficial semijoins:

cost=20
240, cost=27
10.2)x180 = 144, cost
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