
CSE 4125: Distributed Database 

Systems 

Chapter – 6 

(Part – D)

Optimization of Access Strategies. 
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Semi-join Programs

(Join using Semi-join)
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Semi-join Programs

R JNC=A S ↔ (R SJC=A PJA S) JNC=A S

G. M. Shahariar | CSE, AUST 3

Site 1 Site 2

S R

We want to perform R JNC=A S at site – 1 using Semi-Join Program.

A B

1 4

2 5

3 6

3 7

C D

1 6

2 7

4 8

5 9

Assume, 𝑪𝟎 = 0, 𝑪𝟏 = 1, 𝝆 = 𝟎. 𝟐
Size(A) = Size(B) = Size(C) = Size(D) = 2 bytes



Semi-join Programs (cont.)
R JNC=A S ↔ (R SJC=A PJA S) JNC=A S
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Semi-join Programs (cont.)

Steps of Semi-join program
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1. Send S’ = PJA (S) to site-2

2. Compute R’ = R SJC=A S’ at site-2

3. Send R’ to site-1

4. Compute Q = R’ JNC=A S at site-1

Task: What will be the steps if we want 
to perform the join at site 2?



Semi-join Programs (cont.)

Cost of Semi-join program

Step 1: Send S’ = PJA (S) to site-2

TC1 = 𝐶0 + 𝐶1 ∗ 𝑥

= 𝐶0 + 𝐶1 ∗ 𝐶𝑎𝑟𝑑 𝑆′ ∗ 𝑠𝑖𝑧𝑒(𝑆′)

= 𝐶0 + 𝐶1 ∗ 𝑣𝑎𝑙 𝐴[𝑆] ∗ 𝑠𝑖𝑧𝑒(𝐴)

= 0 + 1 * 3 * 2 bytes

= 6 bytes

= 6 * 8 bits

= 48 bits

G. M. Shahariar | CSE, AUST 6



Semi-join Programs (cont.)

Cost of Semi-join program

Step 2: Compute R’ = R JNC=A S’ at site-2

TC2 = 0
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Semi-join Programs (cont.)

Cost of Semi-join program

Step 3: Send R’ to site-1

TC3 = 𝐶0 + 𝐶1 ∗ 𝑥

= 𝐶0 + 𝐶1 ∗ 𝐶𝑎𝑟𝑑 𝑅′ ∗ 𝑠𝑖𝑧𝑒 𝑅′

= 𝐶0 + 𝐶1 ∗ 𝜌 ∗ 𝐶𝑎𝑟𝑑 𝑅 ∗ 𝑠𝑖𝑧𝑒 𝑅

= 0 + 1 ∗ 0.2 ∗ 4 ∗ 4 𝑏𝑦𝑡𝑒𝑠

= 3.2 bytes

= 3.2 * 8 bits

= 25.6 bits

≈ 26 𝑏𝑖𝑡𝑠
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Semi-join Programs (cont.)

Cost of Semi-join program

Step 4: Compute Q = R’ JNC=A S at site-1

TC4 = 0
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Semi-join Programs (cont.)

Cost of Semi-join program

Total cost 

TCSJ = TC1 + TC2  + TC3 + TC4 = 48 + 0 + 26 + 0 = 74 bits

If  TCSJ < TCJN then semi-join program is profitable. 
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Semi-join Programs (cont.)

Cost without Semi-join program

TCJN = 𝐶0 + 𝐶1 ∗ 𝑥

= 𝐶0 + 𝐶1 ∗ 𝐶𝑎𝑟𝑑 𝑅 ∗ 𝑠𝑖𝑧𝑒 𝑅

= 0 + 1 * 4 * 4 bytes

= 16 bytes

= 16 * 8 bits

= 128 bits
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Other Applications of Semi-join 

Programs 

Semi-join programs can be used as fragment reducers

(operations that can reduce cardinality of a relation).

–Similarly to unary operations.

Full reducer:

–Chain of semi-joins.
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Exercise
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