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Plan
! Problem description 
! Genetic algorithm 
! Implementation techniques 
! Results discussion
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! Cyclic weekly standard Roster base on the 
daily shift requirement and the labor contract 

◦ Cyclic weekly roster: 
◦ Daily shift requirement 
◦ Labor contract

The Real Word problem
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Mon Tue Wed Thu Fri Sat Sun

W_1 A M A M N N R
W_2 M A M R A N A

W_3 R N A A R A N
W_4 N R N N M M M

Mon Tue Wed Thu Fri Sat Sun

W_1 M M M M M M M
W_2 A A A A A A A

W_3 N N A N N N N
W_4 N N

• Rule 1 
• Rule 2 
• Rule 3 
•  … 

Contract

Cyclic roster

Shift requirements
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1. Separate 
the logic of 
the model/
algorithm 
from the 
business 
logic

Separate the 
logic of the 

model/
algorithm 
from the 
labor 

contract

Do not 
assume the 
knowledge 

of any labor 
rule  and 
incorporate 

this 
information 
into the 
model/
algorithm 

Further Constraint
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Goal:create the 
roster which 

satisfies all the 
demands.

Method: Genetic 
algorithm 
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Goal:create the roster 
which satisfies all the 

demands.

Method: Genetic 
algorithm  



Genetic algorithm

Father Mother

Son

G0

G1

G2

G0: Initial solution 
G1: Mutations of G0 
G2: Inheritance and mutations of G1
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Start with an initial population of individual and their survival probability 

Do 
based on their survival probability, select a couple of individual (father and 
mother)  

From selected mather and father generate a new individual (son) by the 
crossover function 

Simulate a mutation function into the son 

Evaluate the son by a fitness function 

Insert the son into the new generation of the population based on her/his 
survival probability and the limit of the population 

Loop While The stop critera occurs

The Genetic Algorithm Family
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! Individual 
◦ a possible solution 

! Crossover 
◦ Combine two solution taking into account the requirement 
covering constraint 

! Mutation 
◦ Swap the daily shift between two logical employee 

! Fitness 
◦ Evaluate a possible solution from the labor contract rules 
viewpoint

Genetic Framework for Roster
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Mon Tue Wed Thu Fri Sat Sun

W_1 A M A M N N R
W_2 M A M R A N A

W_3 R N A A R A N
W_4 N R N N M M M

Genetic Framework for Roster
Individual
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Crossover

Genetic Framework for Roster

Mon Tue Wed Thu Fri Sat Sun

W_1 N M A M N A A
W_2 A A M R A N N

W_3 R N A A R N M

W_4 M R N N M M R
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Mutation

Genetic Framework for Roster
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Fitness

Genetic Framework for Roster

Individual Contract Result
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! Enrich the model/algorithm with a more efficient 
crossover function 
1. Two sons 
2. Horizontal Crossover 
3. Block Crossover 
4. Random Crossover 
etc 

! Enrich the interaction between the model/
algorithm and the Labor Contract  

Error matrix

Advance Topics
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Results
Matrix Initial 

Population
Max 
Population

Generations Start error Time 
(seconds)

100*7 10 200 59 0.2 84

300*7 10 200 149 0.25 625

500*7 10 200 255 0.24 1724

1000*7 10 200 607 0.25 8626
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