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Abstract:

Tazerbo municipal enjoyed with many natural and human constituents
that help in making the agricultural activity to be main meatier in the area and
its armature, these constituents are represented in water abdominal reservoirs
in the area, and climate accommodative to many agricultural to many
agricultural and horticultural and horticultural crops and vegetables in
addition to arable soil that enabled in human stability in the area. Tazerbo
municipal proper in many agricultural schemes that its location on one of the
water abdominal reservoirs qualified it to be included in the strops on farming
of palm, olive, citrus, mango and orang trees, seeds (wheat and malt),
vegetables, onion, and garlic, and there are about 2 million un irrigated palm
trees. All these cultivation are with in private and governmental groups.
Although these constituents and schemes are excited, but agriculture in the
area is impended as a result of backlog of naturel and human problems that
can be solved once the country sidesteps on it, and put it on priority of the
developmental work in the country and subsidized all the productive areas like
Tazerbo. This study recommends that agricultural activity should be
accredited as activities that aim to furnish rewardingly that aim to furnish
rewardingly input for the farmer and the donors who work for serving him and
his production, as well as working for subjectively satisfaction in different
kinds of food through local agriculture and to not accredited any product
comes out of the area.
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The summary

The discovery of oil in Libya accompanied by the streams of internal
migration, the main destination of these streams were Tripoli and Benghazi ,
and reached its peak in the early seventies of the last century because of the
concentration of economic and social development projects in those cities ,
the 1995 census showed counter stream migration back to their original
habitat as a result of re-distribution of development projects throughout the
country.

By Using the population center gravity which was used instead of the
lack of migration data in the census of 2006, it showed That the general
direction of the center of gravity tends toward the Gulf of Sirte due to the
establishment of the petrochemical factories, which attracted specialized
technical labor (selectivity migration), and then attracted members of the
family because of housing and public services and education availability ;
resulting in the establishment of cities like Brega and Ras Lanuf, which were
attractive areas for population after that remained a considerable period lacked
Population .So we must work on the expansion of these industries to attract
more population to it.
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Solve job shop scheduling problem with sequence dependent
setup times using a simulated annealing algorithm with
different neighborhood search structure

Abstract:

This paper examines job shop scheduling problems with sequence dependent setup times
under objective function minimization of makespan (JSSP/SDST/Cmax). An effective
meta-heuristic, simulated annealing is developed to potentially solve the problem.
Simulated annealing is a well-recognized algorithm and historically classified as a local-
search-based meta-heuristic. The performance of the simulated annealing critically
depends on its operators and parameters. The proposed algorithm to an effective meta-
heuristic simulated annealing with novel operators to potentially solve the problem. In this
paper, proposed Simulated Annealing an effective neighborhood search structure based on
insertion neighborhoods as well as analyzing the behavior of simulated annealing with
different types of operators and parameters. The results showed that the proposed
Simulated Annealing PSA algorithm gives less makespan value and CPU time with
different problem size taken from the OR- library compared to previous well known SA
algorithm. It note when changed in some factors with proposed NS the makespan change
for the better. In independent setup times it compared the result with the solution from
OR- library, have been results indicated the proposed simulated annealing algorithm near
from best solution, with medium and large problems, and in small problems given best
solution. It can say when the No. of temperatures between TO and Tf increases with the
proposed neighbors will improve the solution, but not continuously.

Keyword: Job shop scheduling, Sequence-dependent setup times, Simulated annealing,
neighborhood search.
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1. An Introduction

Job-Shop Scheduling Problem (JSSP) is one of the well-known hardest combinatorial
optimization problems. JSSP being amongst the worst members of the class of NP-hard
problems (non-deterministic polynomial, Gary and Johnson, in 1979) (1), there is still a lot
of room for improvement in the existing techniques. Improving scheduling systems for
greater customer satisfaction and operations efficiency requires an optimization criterion
minimizing the makespan. Simultaneously, the sequence dependent setup time
environment is a very common scheduling problem in both manufacturing and service
organizations. Setup time is defined as the time interval between the end of processing time
of the current job and the beginning of processing time of the next job.

Sequence dependent setup times are a tool for modeling a problem where there are
different classes of operations which require machines to be reconfigured. For example,
two tasks in a machine shop may both be performed on the same drill press, but require
different drill bits. In Job Shop Scheduling sequence dependent setup times occur when a
machine setup time or cost for a particular job is determined by not only by that job, but
also by the previous job that the machine is currently set up for. Information on sequence-
dependent setup times or costs for N jobs can be stored in N-by-N matrix with all diagonal
entries being zero. Diagonal entries must be zero since they correspond to the condition
that the machine is already setup for the next job; hence the setup time is zero.

2. Literature review

Xiaoping sun and James S. Noble (6) decomposed the job shop scheduling problem -with
release dates, due dates, and sequence-dependent setup times with the scheduling objective
to minimize the weighted sum of squared tardiness- into a series of single-machine
scheduling problems within a shifting bottleneck framework.

Ali Allahverdi et al (8) provided an extensive review of the scheduling literature on models
with setup times (costs) from then to date covering more than 300 papers. Scheduling
problems are classified into those with batching and non-batching considerations, and with
sequence-independent and sequence-dependent setup times, and are categorized according
to shop environments, including single machine, parallel machines, flow shop, no-wait
flow shop, flexible flow shop, job shop, open shop, and others.

R. Moghaddas and M.Houshmand (9) proposed a mathematical model which presents a
good performance to obtain feasible solutions. The mathematical model is unable to reach
the optimum results in larger problems. Thus, they developed a heuristic model based on
priority rules.

B. Naderi, S.M.T. Fatemi Ghomi, and M. Aminnayeri (11) investigated scheduling job
shop problems with sequence-dependent setup times under minimization of makespan.
They developed an effective meta-heuristic, simulated annealing with novel operators, to
potentially solve the problem. They proposed an effective neighborhood search structure
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based on insertion neighborhoods as well as analyzing the behavior of simulated annealing
with different types of operators and parameters. An experiment based on Taillard
benchmark is conducted to evaluate the proposed algorithm against some effective
algorithms. The results showed that the proposed algorithm outperforms the other
algorithms.

A.Tamilarasi and T. Anantha kumar Anantha kumar (12) proposed a new method for
solving job-shop scheduling problem using hybrid Genetic Algorithm (GA) with Simulated
Annealing (SA). This method introduces a reasonable combination of local search and
global search for solving JSSP.

Mehrzad Abdi Khalife et al (13) used simulated annealing algorithm for multi-objective
flexible job shop scheduling problem with overlapping in operations to find a suitable
solution. To evaluate performance of the algorithm, a mixed integer linear programming
Model is developed, and solved it with the classical method (branch and bound).

A. Bagheria, and M. Zandiehb(14) considered flexible job-shop scheduling problem (FIJSP)
with sequence-dependent setup times to minimize makespan and mean tardiness.
Neighborhood structures related to the sequencing problem and the assignment problem
were employed to generate neighboring solutions. To evaluate the performance of the
proposed algorithm, 20 test problems in different sizes are randomly generated.

Saeid Nourali and et al (15) proposed a mixed integer linear programming model which
includes process planning and scheduling tasks simultaneously in a flexible assembly job
shop with sequence dependent setup times. The objective function is minimizing maximum
completion time (makespan) of final products. Also, in order to exploit the maximum
flexibility in the shop floor for process planning and scheduling tasks, identical parts have
been considered as distinct parts.

Mohamed A. Shalaby et al (16) considered a dynamic flexible job shop scheduling in which
there are sequence-dependent setup times and machines are prone to failure. They proposed
three new routing rules, and compared them with another two rules from the literature
through simulation experiments.

Cemal Ozguven et al (18) considered the flexible job-shop scheduling problems with
separable and non-separable sequence dependent setup times. They transformed the
problem into an equivalent network problem, and formulated two mixed integer goal
programming models.

M. B. Fakhrzad, A. Sadeghieh, and L. Emami (19) presented a new multi-objective job
shop scheduling hybrid genetic algorithm (HGA) with sequence-dependent setup times.
The objectives are to minimize the makespan and sum of the earliness and tardiness of jobs
in a time window. To validate the efficiency of our proposed HGA, a number of test
problems are solved.

Liji Shen (20) in this paper addresses the classic job shop scheduling where sequence
dependent setup times. Used a tabu search algorithm with a sophisticated neighborhood



University of Benghazi gy drala
Faculty of Education Al marj & ) L il s
Global Libyan Journal Leallelf Lopsllf s alf

2016 guibo — Feibuid! 2l

structure for solve this problem. Based on modified disjunctive graph, he further
investigates and generalizes structural properties for the problem under study.

3. Proposed of Simulated Annealing (SA)

Simulated annealing (SA) is a local-search-based meta-heuristic which has exhibited
some promise when it is applied to NP-hard problems. A typical SA starts from an initial
solution and proceeds sequentially and slowly toward the area that might be far from the
search area of the initial solution. The following steps, description of proposed simulated
annealing.

3.1 Encoding scheme and initialization.

Encoding schemes are used to make a candidate solution recognizable for algorithms. A
proper encoding scheme plays a key role in maintaining the search effectiveness of any
algorithms. Since there are precedence constraints among the operations of each job, not
all the permutations of the operations give feasible solutions. In the proposed algorithm
generate feasible random solution, and encoding by jagged array (array of arrays). For
example two machines and three jobs, show the initial solution by arrays.

Array of the Sequences processing times of Jobs on Machines J [m/c]
Jobl 17[1] 2[2]
Job2 1[2] 3]I]
Job3 1[1] 2]2]

Initial Solution

-List of jobs needing each machine, Makespan = 11 [start: end]
M/C1: 1]0:1] 2[1:6] 3[6:8]
M/C2: 2[0:1] 1[1:5] 3[8:11]

3.2 Neighborhood search structure (NSS).

Neighborhood search structure generates a new solution from current candidate solution
by making a slight change in it. Many different NSSs have been applied to scheduling
problems. These NSSs must work in a way that they avoid generating infeasible solutions.
It seems to be often overlooked that performance of the SA depends critically on precise
calibration of its neighborhood search structure. Five different NSSs are considered:

1. SWAP operator in which the random keys (RKSs) of two randomly selected operations
are swapped. In the algorithm we using the swap neighborhood structure simply consists
of exchanging the position of two jobs in the sequence, for example, of a sequence of 5
jobs, namely j1, j2, j3, j4 and j5.slect tow random jobs j4 and j2 then swapped it, new
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sequence j1, j4, j3, j2 and j5. Provided that the new solution is feasible, and repeat the
previous step until proved the solution when the counting of iterations.

2. SHIFT operator in which the RKs of one randomly picked operation and put in first
position. We select random a number, then put it in first position. For example, of a
sequence of 5 jobs, namely j1,j2,j3, j4 and j5. Select RK from 1 to 5, e.g. 3 the new
sequence is j3, j1, j2, j4 and j5.

3. INVERSION operator in which the RKs between two randomly selected cut points are
reversed. Select RK between 1 to 5 then cut point and reverses. E.g. Select RK 2 the
new sequence is j1, j5, j4, j3 and j2.

4. Migration Mechanism (MM) a new farther neighbor is generated from the current
solution by relocating two randomly selected operations into two new randomly selected
positions (i.e. The RKs of two randomly selected operations are randomly regenerated).
Select two random. E.g. 5, 3 then randomly regenerated 2, 1 the new sequence j3, j5, j1,
j4 and j2.

5. The proposed neighborhood search structure (PNS) is implemented in two steps; the
first step is to generate a random number to cut the sequence at a random position. So,
the sequence is splinted into a tail part. Then, the tail part is inverted and replaced by
the head part. And the head part is replaced at the tail part. The best generated farther
neighbor is accepted to move, whether it has the better objective function than the
current solution or not. In the example above select random number e.g. in the first step
select cut point 3, then inversed and replaced by the head part, new sequence is j5, j4,
j3,j1 and j2.

Cut
| J1 | 12 | 13 | Y . J5 |
) e aT g
| 1 | 12 15 ‘ Ja | 13 |
'§< )
| s | 14 | 13 | e | 12 ]

Steps for generating a new neighbor in each temperature by steps:
1. We use of the SWAP operator (small neighbors). During each temperature |.

2. If the best ever visited makespan (Xpest) IS Not promoted, a counter increases by one
unit. This procedure is repeated until the counter reaches the number 20.

3. If during temperature i, Xpest is improved and the counter shows a number less than
20, the counter restarts from zero.
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4. If the counter becomes greater than 20, it is expected that the algorithm gets stuck
in a local optimum or a loop.

5.  We therefore need to generate farther neighbors than just changing the position of
one operation. In new PNS we using two steps, show below:

A. 50 new farther neighbors are generated from current solution by proposed
neighborhood search PNS.

B. The best generated farther neighbor is accepted to move whether it has the
better objective function than the current solution or not.

3.3 Cooling schedule.

Neighborhood search structure is not the only aspect of the SA that is free to be
chosen in a way that it improves the performance of the algorithm, the form of the
energy function (cooling schedule) may also influence the behavior of the algorithm. As
previously explained, to avoid local minima, solutions with worse objective values are
probably accepted depending on the temperature. As the procedure proceeds, the
temperature is gradually lowered under a certain mechanism called cooling schedule.
Generally, there are three types of cooling schedule in the literature (see more details in

[2]):

A. Linear cooling rate: Ti=TO0 —i x ((TO -Tf)/N), i=1,2,.,,,N.
B. Exponential cooling rate : Ti = (A/(i+1)) +B, A = ((To —T¢ )(N+1))/N, B = To-A
) i:1121 HHHN .

C. Hyperbolic cooling rate: Ti =% (To —Ts) (1-tgh((10i/N-5)) +Tf , i=1,2,,,, N.

Where To, Tt and N: are initial temperature, final (stopping) temperature and desired
number of temperature levels between To and Ty, respectively.
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Using C# program.
Procedure simulated annealing
t= To
X = initialization // initial solution by Random
X pest = X
Counter =0
\VWhile stopping criterion is not met do
For iter =1 to max do
S= move x by SWAWP operator // generating a neighbor solution from x
If f(s) < f(xX) then //Acceptance criterion
X =s
XKpest = Update
else
if random < exp {- (f(s)- F())/t} then
X =s
endif
endi
lendfor
if Xpest is not improved then // Proposed neighbor search
counter = counter +1
if counter = 20 then
counter =0
for r := 1 to 50 do
s(r) = Generate anew father neighbors
endfor
x = sbest
endif
elseif
Counter = O
endif
Update Xpest
Reduce t // By cooling schedule
lendwhile

Figure (1): Outline of the Proposed Simulated Annealing (PSA).

4. Proposed of Simulated annealing factors

In this section, we aim at analyzing the behavior of the proposed algorithm considering
the above-mentioned operators and parameters. In this study, the PSA factors are: initial
solution (A), combination of number of desired temperature and number of
neighborhood searches in each temperature (B), initial temperature (C), cooling
schedule (D) and neighborhood search structure (E).

Table (1): Factors used in Proposed Simulated Annealing

Initial solution. A Random
Combination number of temperatures

between To and Tr and number of

Neighbors visited at each temperature. B 100, 100
200,200
B 300,300
B 1000,300
B 200,1000
Initial temperature. C 40



University of Benghazi gl deala

Faculty of Education Al marj "5",4.// @,J/w
Global Libyan Journal Leallelf Lopsllf s alf
2016 guibo — Feibuid! 2l
© 30
Cooling schedule type. D Exponential
D Linear
D Hyperbolic
Neighborhood search structure (NSS). E SWAP
E PNS
E SHIFT
E MM

5. Design of Experiment

A set of benchmark problems is generated based on Taillard’s instances. Data
required for a problem consist of the number of jobs (n), number of machines (m), range
of processing times (P) and range of the sequence-dependent setup times (SDST). The
benchmark contains different combinations of the number of jobs n and the number of
machines m. The (n, m) combinations are: ({20, 30 and 50}. (15, 20), (15 x 15) and (100
X 20) summing up 8 combinations of (n x m). The processing times in Taillard’s,
instances [3] with number of problems (ta01, tal2, ta24, ta32, ta41, ta51, ta61 and ta71).
We used SDSTs generated from uniform distributions over U (1, 50). The algorithm is
coded in program C# and run on a PC with 2.50 GHz Intel Core (TM) i5 and 4 GB of
RAM.

We will make a test of simulated annealing algorithm comparison the make sure the
efficiency of the program. That is done by comparing the SA with the best solution from
OR- library. We will assume assumptions, as shown below:

1. Each job has its own processing route; that is, jobs visit machines in different orders.
2. Each job might need to be performed only on a fraction of m machines, not all of them.

3. Each job can be processed by at most one machine at a time and each machine can
process at most one job at a time.

4. The jobs are independent; that is, there are no precedence constraints among the jobs
and they can be operated in any sequence.

The jobs are available for their process at time 0.
There is no machine breakdown (i.e. Machines are continuously available).
The sequences of jobs in machines are independent setup times, Si; = 0.

N oo

The objective function when solving or optimizing a JSS is to determine the processing
order of all jobs on each machine that minimizes the makespan.

In table 3, results the job shop scheduling problem with independent setup times or
setup times equal zero. Has been compared the best solution from the OR- library
Taillard's [3], so make sure that the proposed program works well. The proposed SA
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used factor shown in table (2). We'll name program depending on different levels from
temperatures between To and Tr and No. of neighbors visited at each temperature the
three types PSA (1), PSA (2), PSA (3), PSA (4) and PSA (5) respectively with install
the other factors in table below.

Table (2): PSA with different levels of temperature and neighbors

PSA Cooling schedule | To, Tt 'Nl'(?énd'qu L betweeq No. of NS visited t
PSA (1) Exponential 30,1 100 100

PSA (2) Exponential 30,1 200 200

PSA (3) Exponential 30,1 300 300

PSA (4) Exponential 30,1 1000 300

PSA (5) Exponential 30,1 200 1000

Table (3): Results of JSSP independent setup times by five types PSA (1), PSA (2) and
PSA (3), PSA (4) and PSA (5) respectively

PSA(1) PSA (2) PSA (3) PSA (4) PSA (5)
Problems CPU

Cmax | CPUsec | Cmax e Cmax | CPUsec | Cmax | CPUsec | Cmax | CPU sec
3x4 21 0.89 21 1 20 0.58 20 1.45 20 0.58
5x3 24 0.98 23 1.02 23 1.01 23 2.6 23 1.01
6x6 61 0.99 61 1.02 61 12 61 3.02 61 12
10x10 1359 | 0.52 1289 | 1.67 1282 | 1.77 1282 | 20.5 1282 | 1.77
15x15 1437 | 3.06 1334 | 491 1367 | 4.81 1200 | 30.2 1322 | 24.21
20x15 1633 | 3.38 1593 | 5.6 1548 | 4.25 1496 | 33.21 1500 | 29.21
20x20 1672 | 5.1 1844 | 6.65 1865 | 6.15 1652 | 39.89 1828 | 35.01
30x15 2194 [ 6.2 2008 | 5.15 2065 | 4.15 1805 | 41.21 2001 | 40.09
30x20 2208 | 6.6 2300 (7.8 2093 (74 2000 | 45.26 2105 | 43.12
50x15 3247 | 8.15 3307 |[9.24 3246 | 5.24 3046 | 50.01 3246 | 50.4
50x20 3532 [ 9..98 3437 | 12.98 3387 | 15.98 3305 [ 531 3387 [ 55.21
100x20 6246 | 15.56 6278 | 18.23 6089 | 17.23 6089 | 70.21 60089 | 69.52

10
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Has been calculated the Ratio from best solution by this equation
(ORC,.« —PSAC,.,)/ORC_,, . Table (4) explains extent of deviation between best

solutions.

Table (4): Ratio proposed PSA algorithm with different factors about best solution

Best
Problems | Solution | psa (1) | Ratio(1) f’zs)‘A Ratio(2) (Pgs)’A Ratio(3) Z‘S)A Ratio(4) (PE)S)A Ratio(5)
(OR)
34 20 21 005 |20 0 20 |0 20 0 20 |0
53 23 24 004 |23 0 23 |0 23 |0 23 |0
6x6 61 64 005 |61 0 61 |0 61 |0 61 |0
10x10 | 1282 | 1359 | 006 | 1289 |o001  |1282 |0 1282 |0 1282 [0
15x15 | 1231 | 1437 |02 1334 008 | 1367 |01 1300 [ 006 | 1322 | 007
20x15 | 1376 | 1633 |02 1503 |02 1548 |01 1496 009 | 1500 | 0.09
20x20 | 1663 | 1672 | 001 | 1893 |01 1865 | 0.1 1664 [ 0001 | 1828 |01
30x15 [ 1770 | 2194 |02 1844|004 | 2065 |02 1805 [002 | 2001 |01
30x20 | 1850 | 2208 |02 2008 | 009 | 2008 |01 2000 | 0.08 | 2105 |01
50x15 | 2760 | 3247 |02 3307 | 02 3246 | 0.2 3046 0.1 3246 | 0.2
50x20 | 2868 | 3532 |02 3437 | 02 3387 | 0.2 3305 |02 3387 | 0.2
100x20 | 5464 | 6246 |01 6278 | 0.1 6089 | 0.1 6089 | 0.1 6089 | 0.1
=—4¢=—Best Solution == PSA (1) == PSA (2)
—=PSA (3) —2— PSA (4) e PSA(5)
7000
6000

5000
4000
3000
2000
1000

Ratio from best solution (Cmax)

Prpblems size
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Figure (2): Ratio Approach Proposed PSA algorithm from best solution

== Best Solution =li=PSA (1) ==he=PSA (2) ==é=PSA (3) == PSA (4) =@=PSA (5)

1600
1400
1200
1000
800
600
400
200 /
0 3 ' affnee— 4 - 1
3x4 5x3 6x6 10x10

Prpblems size

Ratio from best solution (Cmax)

Figure (3): Ratio Approach Proposed PSA algorithm from best solution with small problems

In this table, we solve the proposed SA with different types of cooling scheduling are
Exponential cooling rate, Linear cooling rate and Hyperbolic cooling rate, the results
indicate that the first method gives better results in general compared by both methods.

Table (5): Comparison results the proposed PSA algorithm with different cooling schedule

o Exponential cooling rate Linear cooling rate Hyperbolic cooling rate
Cmax CPU time Cmax | CPU time Cmax | CPU time

15x15 1437 3.27 1370 1.27 1418 1.99

20x15 1633 4.06 1666 1.54 1683 5.3

20x20 1672 7.38 1845 3.38 1898 9.02

30x15 2194 15.25 2034 9.25 2191 10.95

30x20 2508 23.99 2476 10.99 2445 30.25

50x15 3247 305 3356 19.5 3356 22.14

50x20 3532 34.83 3571 24.83 3571 30.05
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100x20 ‘ 6246 ‘ 40.12 ‘ 6552 ‘ 35.12 ‘ 6552 ‘ 40.25

== Exponential cooling rate =fl=Linear cooling rate

Hyperbolic cooling rate

Makspan Cmax
A o
o O
o o
o o

15x15 20x15 20x20 30x15 30x20 50x15 50x20 100x20

Problems size

Figure (4): Makespan with different types of cooling schedule

After ascertaining that the program gives correct results, we'll same assumptions
described in above, but we will change constraint number 7 to sequence dependent setup
times. The sequences of jobs in machines are dependent setup times, the setup time between
iand j Sj.

We will comparison the proposed SA algorithm with other SA algorithm, for literature
.The different between algorithms, in the SA located in the search was used factor: initial
temperature To =40, final temperature Tt =1, No. of temperatures between To and T = 200.
No. of neighbors visited at each temperature =200, and neighborhood search structure: MM
and SHIFT. The Proposed PSA we use factor: initial temperature To =30, final temperature
Tt =1, No. of temperatures between To and Tf =100,200, 300 and 1000. No. of neighbors
visited at each temperature =100,200, 300 and 100. And use the neighborhood search
structure Proposed neighborhood (PNS) and SWAP. Generate sequence dependent setup
times by U (1, 50). In first time compared SA from literature (A) and PSA (B) with
same factors and then used PSA (C), (D), (E), and (F) with change in factors as it is shown
above.

Table (6): The SA and PSAs with different factors

Cooling NSS No. of (t) between ToandTs, No.

PSR schedule To, T of( NS) visited t

13
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SA (A) Exponential 40,1 MM, Shift | 200,200

PSA (B) Exponential 40,1 PNS,Swap | 200,200

PSA (C) Exponential 30,1 | PNS,Swap | 100,100

PSA (D) Exponential 30,1 PNS,Swap | 300,300

PSA (E) Exponential 30,1 PNS,Swap | 1000,200

PSA (F) Exponential 30,1 PNS,Swap | 300,1000

Table (7): Results of problems with SA and PSA algorithms
SA(A) PSA (B) PSA(C) PSA (D) PSA (E) PSA (F)
Problems
Cmax [CPUfime Cmax  |CPUtme |Cmax |CPUtme |Cmax |CPUtme (Cmax  |CPUtme |Cmax  |CPU time

I5x15 | 1987 | 156 1914 1.55 1905 | 152 | 1839 | 321 1808 | 4021 1829 4821
0x15 | 2417 23 2291 336 | 2250 | 232 | 229 | 488 2190 | 45.09 229% 5103
2020 | 2706 | 39 2591 534 | 25% | 246 | 2563 | 625 2483 509 2503 5845
30x15 | 3160 | 1031 | 299 335 [ 2919 32 2962 | 115 2890 | 594 2905 62.14
30x20 | 3661 [ 20.85 | 3608 6.96 3580 | 376 | 3501 | 895 3479 | 70.65 3711 70.15
S0x15 | 4827 | 3038 | 4620 402 | 4643 | 311 | 4625 15 4600 | 76.65 4700 18.86
30x20 | 5014 | 3536 | 4803 1209 | 4968 | 601 | 4807 | 202 | 4857 | 89.24 | 4950 95.14
100x20 | 9436 | 4758 | 9197 3004 19525 992 | 9064 | 3021 | 9064 | 10005 | 9564 112.04

e=@==SA(A) === PSA (B) ==he=PSA (C) ==¢=PSA (D) ==i=PSA (E) ==@=PSA (F)

120
100
80
60
40
20
0

CPU time (sec)

=

15x15

20x15

20x20

30x15

30x20

Problems size

50x15

50x20 100x20

Figure (5): CPU Times of algorithms as regards increasing problem size.
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6. Conclusion

In this research examined job shop scheduling with the sequence dependent setup
times. The considering scheduling problems with setup times is an interest among
researchers. Nowadays companies produce multiple goods on common resources and this
ends up with the need for setup time activities. Setup time activities usually play a costly
role in production processes; therefore planners should consider the principles of setup time
activities in their schedules. To tackle the problem we apply meta-heuristic, in the
framework of simulated annealing, by studying the effect of a novel neighborhood search
structure with different factors. An investigation impacts of many operators and parameters
(i.e. such as initial solution, cooling schedule, initial temperature and neighborhood search
structure and, etc.) on the performance of SA. The numerical experiment included a set of
instances generated based on Taillard's benchmark. We used sequence dependent setup
times with U (1, 50). It is compared the results obtained from PSA with SA taken of
literature with same factors; the results shown that the proposed PSA outperformed the
other SA taken from the literature. Then using proposed simulated annealing PSA with
change in factors, the results indicated the PSA with different parameters and factors, given
the minimum makespan and minimum of CPU time. Used PSA with independent setup
times, we compared the result with the best solution from OR- library, and have been
results indicates the proposed simulated annealing algorithm near from best solution, with
large problems, and in small problem size given best solution. When it increased No. of
temperatures between Toand T, the makespam improved, but when it increased the number
of neighbors in the solution did not improve for large. It can say when the No. of
temperatures between To and Tt increases with the proposed neighbors will improve the
solution, but not continuously.

7. Future work

In future work use the Disjunctive graph mathematical method for solving small and
medium problems of job shop scheduling with sequence dependent setup times.

Solve the Flexible job shop scheduling with sequence dependent setup times
(FISSP/SDT) by proposing simulated annealing. Solve simulated annealing using other
methods for initial solution and change objective function.

15
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Ammoneion (Siwa oasis)

Through Ancient Sources

By: Dr. Salem, Y. A. Salem

(Department of History, faculty of arts, Omar Al-Mukhtar University)

Abstract:

Ammoneion (in Greek), or Siwa Oasis, as it known today, is one of the most important and
most famous of western Egyption desert (Sahara) oases, but this geographical classification
comes only in line with the modern division of borders, because this Oasis was, originally,
belonging to the Libyan Cyrenaica province, and the fact that this oasis in ancient times
was one of the important so it can be likened to the largest centers of civilizations in the
world, in past and present, because it contain an important religious center, it was Ammon
oracle temple, and many people of Europe, Asia and Africa, have pilgrimaged it, including
leaders and kings and politicians, all asking for advice it's priests in matters of war, peace,
trade and etc, the reason is due to fame and reputation this temple in revelation of future.
Moreover Ammoneion was commercial link between many trade routes from all directions,
it was enclosed by ancient sources with respect and reverence, because it was a religious,
cultural and commercial center, for these reasons and others, it was sacred spot for all
people, not only it's neighbors, but also foreigners strangers, otherwise Ammoneion was
described as the richest in supplies of water and natural resources, it was like a paradise in
middle of the desert, which in it all ancient civilizations was fused, to the extent that it's
priests, in that time, as required by their profession as prophets, and as it was necessitated
by the diversity of races their visitors, spoke in several languages, as Egyptian, Libyan,
Greek, Latin, Phoenician and others.
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124 e 38N e 5 Al (203 (531 5l ¢(1964) «.g «SI5- 51
52 - Diodorus. XVII. 50. 1.
53 Curtius. IV. vii. 16-17.
5 - Arrian. 111, 4. 1.
% - Pliny, Natural History. XI1l. 111; Theophrastus, Enquiry into Plants. V. 3. 1.
% - Pliny, Natural History. XII1. 100-102; Theophrastus, Enquiry into Plants. V. 3. 7.
57 - Pliny, Natural History. XXI. 117.
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%8 - Ibid. XII. 107.

59 - Ibid. XII. 134.

0 - Parthey, G., op. cit. p. 153.

61 - Herodotus. V. 182.

62 _ Vitruvius, de Architectura. VIII, C. 111. 7.

83 - Arrian. 111, 4. 3-4.

64 - Athenaeus. 1. 67. b; cf: FHG. Il. p. 92.

8 - Bonacelli, B., (1925), L ’Ammoniaco dell’Antica Cirenaica, Roma. pp. 3-5.

8 - Fitzgerald, A., (1926), The Letters of Synesius of Cyrene, London. Letter. 4, p. 89.
67 - Avristotle, Heteorologica. I. xiv. 20-35.
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88 - parthey, G., op. cit. pp. 145-146.
69 - Strabo. 1. 3. 4.
0 1bid. 1. 3. 4.
1. Ibid. 17. 1. 35.
72 Ibid. 1. 3. 15. )
ol g 8 G e sa g i (sale 11 (s 3e T2y 385 ¢(CaINOZIC) Cuad) yomnll (pe G S Aiall g U gl i Gans sallll - 44
Al e aall Jlean) ae G5 5 ila yall ) geanll 5 A 5 Calaca¥V\S &5 janll 35 3l
Monkhouse, F. J., (1966), A Dictionary of Geography, London. s.v. Pliocene.
73 - Parke, H. W., (1967), The Oracles of Zeus, Dodona, Olympia, Ammon, Oxford. p. 205.
21 o b)%w\ M_uA;l\ 4_\455\ J\A ca}m‘ﬂa\}jd‘qht_\;; cu_,A\AA\_j G(C_IJLIU_’AJ) & ‘.\S\}
o AA}mc278 o O‘L“J\QAJA\‘ : cu.usj_jJ
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6 - parke, H. W., op. cit. p. 205.

7~ Marcus, L. et Duesberg, (1842), Géographie ancienne des Etats barbaresques, Paris. p. 55.

8 - Bates, O., op. cit. p. 145, PI. VIII, 1-31.

™ - lbid. pp. 145-146, fig. 56.

8 _ Scharff, A., (1926), Vorgeschichtliches Zur Libyerfrage, (in): ZAS. 61, Leipzig. p. 28, Abb. 2.

81 - Fakhry, A., Siwa Oasis. p. 22.

82 - McBurney, C. B. M. and Hey, R. W., (1955), Prehistory and Pleistocene Geology in Cyrenaican Libya,
Cambridge. p. 251.

8. Fakhry, A., Siwa Oasis. p. 22.
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8 - McBurney, C. B. M. and Hey, R. W., op. cit. pp. 252-260, fig. 35, nos. 25-28 and fig. 36 and Pls. 10-13.
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87 - Fakhry, A., (in): BABA. 12. p. 27.
8 - Fakhry, A., Siwa Oasis. pp. 91, 92.
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% - Fakhry, A., Siwa Oasis. pp. 100, 111, 119.

% _ Steindorff, G., (1926), Ein Agyptisches Grab in Siwa, (in): ZAS. 61, Leipzig. p. 94ff.

92 - Fakhry, A., Siwa Oasis. p. 67ff.

% - Ibid. p. 70.

% - Ibid. pp. 73-74.

% - Ibid. p. 79f.
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% - parke, H. W., op. cit. p. 205.
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- BABA. = Beitrage Agyptischen Bauforschung und Altertumskunde, Heft. 12, zum.
70, Geburtstag Von Ricke, H., Wiesbaden, 1971.

- BIFAO. = Bulletin de L Institut Frangais d’Archéologie Orientale.

- FHG. = Fragmenta Historicorum Graecorum, (ed): C. Muller.

- GGM. = Geographi Graeci Minores, (ed): C. Miller.

- LCL. =The Loeb Classical Library.

- QAL. = Quaderni di Archeologia della Libya.

- RE. = Paulys Real-Encyclopadie der Classischen Altertumswissenschaft Neue
Bearbeitung unter Mitwirkung Zahlreicher Fachgenossen herausgegeben, Von
Georg Wissowa.

- ZAS. = Zeitschrift fur Agyptische Sprache und Altertumskunde.
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Abstract

The research aimes to attain at Convenience for the development of University
educational system, through utilizing organizational development contents
and its contemporary approaches , through the following questions:

- What is the intellectual perspective of organizational development in
university institutions?

- What are the contemporary trends of organizational development in
university institutions ?

- How to be possible to combine between a contemporary approaches of
organizational development in university institutions at integration extent?

The descriptive method was utilized to describe and analyse the data to
achieve an objective of the research that represented at attempting to combine
between approach of (TQM)and approach of (BPR)at integration extent ,for
organizational

Development of university institutions .
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Frequency modulation and demodulation using digital phase locked loop.
By:
Khadija Rajab Al Shari, Ahmed EI barsha.

Benghazi University, Faculty of Engineering, Electrical and Electronic Engineering
Department.

The experimental work presented in this paper focuses on the use of digital phase locked loop as a frequency
modulation and demodulation, which is an important application used in the communications and electronics. A phase
Locked loop (PLL) is a system that uses feedback to maintain an output signal in a specific phase relationship with a
reference signal, and there's synchronization between its input and output signal. A digital phase locked loop DPLL
integrated circuit IC was employed nominally by MC4046BE.

U Ol digital |ug | Analog  [ue | VCO 10 (7
»| PD 7| LPF L
Uz, 0 N counter +

(optional)

Fig. 1 Block diagram of PLL.

1. Introduction

A Phase locked loop PLL is a frequency selective circuit designed to synchronize with an incoming
signal and maintain synchronization in spite of noise or variations in the incoming signal frequency. PLL

consists of three main components are represented by the block diagram shown in figure 1.

Silt Phase | So) [ Lowpass S0 .
p| detector 1 ilter o
Sa(t)
Voltage
controlled [
oscillator

Fig.2 Block diagram of the DPLL.
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1.1 Digital phase locked loop

The digital phase locked loop (DPLL) has the same construction of the linear phase locked loop except that
the DPLL consists of digital and analog components (Hybrid system). The only digital component is the phase
comparator and the other components are linear, and contains also an additional block component is a digital

counter as shown in figure 2.

In the digital phase locked loop, the phase comparator is one of three types: EXOR gate, JK flip-flop and
phase frequency detector (PFD). [1][2].

2. PLL characteristics
2.1 Free running frequency (fo, av)

Also called the center frequency, this is the frequency which the loop (VCO) operates when not locked to

an input signal.
2.2 The lock range (2fL, 2@L)

The range of input frequencies over which the loop will remain in lock. Normally the lock range is centered
at the free running frequency. Unless there's some non linearity in the system which limits the frequency

deviation on one side of f,, the deviation from f; is referred to as tracking range or hold in range as shown in

figure 3.
fL=2fy - (1) (Hold range)
1 I
| g ol
[ »i
] . Lock range 2o, :
1 1 1 I
i | Capture range 2q i o(rad/sec)
D OL1 03(‘:1 0)% G}cz OJ:Lz "
I

Lock inrange
1

|
|
|
¥
1

tracking range' (Hold in range)

Fig.3 The lock and capture range relationships.
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4.3 Capture range (2fc, 2wc)

Sometimes the loop may not be able to acquire lock at the tracking range extremes because of the selectivity
afforded by the low pass filter. The capture range is also centered at f, with equal deviation the capture range

is also called the pull-in range . The capture range can never exceed the lock range. [2].

5. Experimental work

The MC4046BE is one of the most versatile CMOS chips, among the many application of the 4046 are
those in frequency modulation, voltage to frequency conversion, frequency synthesis, tone decoding, FSK
demodulation and frequency multiplication. The 4046 is studied along with its characteristics and

applications. Some of these applications have been carried out experimentally. [4].
5.1 Description of the MC4046BE "DPLL"

The MC4046BE phase locked loop contains two phase comparators, a voltage controlled oscillator (VCO),
source follower and a zener diode. Figure (4-a) is a block diagram of the 4046 CMOS micro power PLL,

and figure (4-b) is a pin diagram.

5.1.1 The phase comparator

_14 Self Bias Phase 2
PCA, Circuit Comparatorl PCloy
PC2,,13
b Phase -
3 \| Comparator2 1 LD
o D o
PCB
VCOo, 4
9 R Voltage Rl 11
° p|  Controlled ®, 12
VCOi, \|  Oscillator s
4 (VCO) S 6
C1B 7
5 Source SFou 10
° Follower -
INH
| W Zener 15

Fig.4(a) Block diagram of MC4046BE.
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D[] 1e 16 jDD
PCLu [ » 15 1 zener
peBa [ ” [IPcA,
VCOu [] L1PC24,

we O g

c[l s 12 [] Ry
ce [ 6 11 O SFou
Vss [ vco,

Fig.4 (b) Pinning diagram.

The 4046 includes two phase comparators, they have two common signal inputs PCAi, and PCBi,. Input
PCA.n can be used directly coupled to large voltage signals, or indirectly coupled with a series capacitor to

small voltage signals.
a) phase comparator 1

Phase comparator 1 is an exclusive-OR gate provides a digital error signal PC;iout and maintains 90° phase

shift at the center frequency between PCAi, and PCBi, signals as shown in figure 5.

PCA \7 Vee
Vou
w1 [
PC1 | Vi
Vou
VCOi,
Va

Fig.5 Waveforms of the phase comparator 1.

b) phase comparator 2
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Phase comparator 2 (with leading edge sensing logic) provides digital error signals and LD, also maintains
a 0° phase shift between PCAi, and PCBi, signals. The LD output pulse is to determine a PLL is locked or

out of lock as shown in figure 6.

PCA; — Vss
1
e -
PCB; ' i
i Von
LD _I
E | TR g T T N VoL
1 1
1 : 1
Ir—r -------------- R TR Von
1
PC2us |
—II ———————————— VoL
Ve S Vou
____________ VOL

Fig.6 Waveforms of the phase comparator 2.
5.1.2 Voltage controlled oscillator

The VCO produces an output signal whose frequency is determined by the input voltage VCOi,, the
capacitor, and resistors which are connected to pins C1, R; and Rz. These elements are used to determine the

minimum and maximum frequency fmix and fmax.

When only Ry is used, the VCO frequency can vary from 0 Hz ( when the control voltage at pin 9 is V) to a
maximum frequency. This relation is given by the following equation:

1
N . 2)

fmaz R,(Cy + 32pF)
When the control voltage is Vpp, the minimum frequency will be zero, fmin = 0, because there's no R,. When
R2 is included, it's desirable to move the minimum VCO frequency to point above than zero. So Ry is called

the offset resistor. This relation is given by:

1

RGi+3zpm) ©

fmin =

and the other equation:
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Jmax = R.(C, + 32pF) + fmin

5.1.3 The source follower

The source follower output SFo: is used with external resistor, where the input voltage of VCO is needed
but no loaded can be tolerated. The inhibit input INH (when it's high), disables the VCO and the source
follower to minimize standby power consumption. The zener diode can be used to assist in power supply

regulation. The self bias circuit adjusts small voltage signals in the linear region of the amplifier.

5.1.4 The loop filter
Employing the MC1046BE any of two external low pass filters may be used. The loop filter looks like the

VCO, it's also requires a capacitor C, and one or two resistors Rz and R4 as shown in figure 7.

O In ut

(@) (b)
Fig.7 Typical low pass filter used in the MC4046.

The resistance value of R4 is from 10% to 30% of the value of Ra.

The values of components C, , R; and R4 are given by the equation:

o 6N N £
e fmax 2mAf )
100NAf
(R; +300002)C, = > —R,Cy————— (6)
fmax
where Af is the frequency deviation is given by:
Af = finax - fin ------- (7)
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N is the total deviation ratio in feedback loop. [2] [3]
5.2 Experimental work with MC4046BE "DPLL"

Some of the important applications are realized practically using the MC4046BE are frequency modulation

and demodulation.
5.2.1 Frequency Modulation and Demodulation

In this application the MC4046 is used as frequency modulation (voltage to frequency convertor) by
examining two CMOS 4046 ICs, one to be used as modulator and the other as demodulator. Figure 8 shows
the 4046 used as a modulator by changing the input voltage from 0 to VDD, minimum and maximum

frequency output values are obtained in table 1.

f(kHz) | Vin(V)

Frmin 86 0

fmax 1 OO VDD

Table 1 minimum and maximum frequency output values.

N VDD:5
VCOn | o 16 k—e .
R2:22kQ
fout._ 4 12 /\/
R1=91kQ
CMOS _/\/
11
C
5 4046 6 LS
fanp =
- a pF 51

Fig.8 Using CMOS4046 as FM modulator.

Similarly in figure 9, the CMOS 4046 is used as frequency demodulator (frequency to voltage convertor).

. Vpp=5V
VCOn | o 16 |—e"
R;=33kQ
foutq— 4 12
R»=30kQ
CMOS 11 [—
5 4046 6 C
== =
— 8 pF 51

= 8
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Fig.9 Using CMOS4046 as FM demodulator.

Table 2 minimum and maximum frequency output values.

f(kHz) | Vin(V)

Frnin 77 0

fmax 111 Vb

chl
demodulator

2Vpp *— 14 PC
1kHz CMOS 3 EM
1 4046 2

Modulator stage '

Demodulator stage

Fig.10 Frequency modulator and demodulator.

i i | |
| ch2 ' *och2 ¢
1 / 1 1 1
1 1 1 1
i _ —= ¥ e T i B :
\/ 5ms/div \\/ i 5ms/div ' Bms/div
1 [ R IO AR e e e e e e e ]
_______________________________ [
1
|
1
1

N
=-==-"

1 1 1

1 1 1 1 1 1

chl\/ : | oo : ' ochl !
1 1 1 1 1 1
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(a) Sinusoidal signal. (b) Square signal. (c) Triangular signal.

Fig.11 The oscilloscope screen shows the locking between the input signal and demodulated output signal.

After selecting frequency modulator and demodulator , the different input signals: sinusoidal, square and

triangular signals are applied to the input of the modulator stage as shown in figure 10. The output signal at

pin 4 of the modulator is a frequency modulated signal, where the output signal at pin 2 of the modulator

stage will be filtered through low pass filter circuit, and get the original signal at pin 10 of this stage.

Figure 11 shows the locking between the input signal and the demodulated output signal are displayed on the

screen of oscilloscope for three different waveform signals respectively. It's summarized that PLL can be

used to reproduce the original signal. [5] [7].

6

. Conclusion

The phase locked loop operates by producing an oscillator frequency to match the input frequency. In
the locked condition any slight change of an input frequency, first appears as a change in phase between
input and oscillator frequency, this phase shift then acts as an error signal to change the frequency of
the local PLL oscillator to match input signal frequency.

The PLL is a complete working system that can be used to send and receive signals. In fact the PLL can
create, select, decode and reproduce a signal.

Selection of free running oscillator frequency and changing it by a control voltage makes the VCO well
suiting for converting digital data that is represented by two different voltage levels into different
frequencies. A "1" voltage level can be related to a frequency called a mark (normally 2000Hz), and a
"0" voltage level to a frequency called a space (normally 1500Hz). This technique called Frequency
Shift Keying "FSK" is typical of data being transmitted over telephone and radio links where it's
impractical to use DC voltage level shifts.

If a voice or music is applied to the VCO instead of digital data, the oscillator's frequency will move or
modulate with the voice or music, this is frequency modulation "FM". It's simply moving the frequency
in relation to some input voltage which it also represents a voltage to frequency conversion.

When the VVCO shifts frequency and locks to the input, the frequency will duplicate, if the input signal
contains static noise, the VCO output will be an exact reproduction of the signal frequency without the

static noise. Thus the PLL has accomplished signal reconditioning or reconstitution.

10
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v' The VCO is exactly synchronized with an incoming signal, it can be amplified, filtered and used to

"Clock" the signal or give synchronizing information necessary to lock at the input signal. [1] [4].
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Abstract

The subject of suspending the public employee from his post is one of the most
important subjects in view of its effects whether on the suspended employee or on the
department itself. One of the terms of such suspension the precautionary suspension of the
public employee because of an investigation into a certain violation committed by the
employee, and it was necessary for the interest of this investigation to keep him away from
the post temporarily. The importance of this subject is also represented in its financial
consequences and its effects on the promotion of the employee and other psychological
and social effects. The research plan is composed of an introduction, and preparatory
research, in which I defined the public employee and the corners and kinds of indiscipline.
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Abstract

The focus of this paper is on the Zakat, which is one of the five pillars of
Islam. The paper is an attempt on how the Zakat can be applied as a law in
order to meet the needs of the poor and show non-muslims the good aspects
of Islam to encourage them to embrace it. However, the application of such a
law cannot be achieved unless all of the society institutions and the
government work together to take their responsibilities. This cooperation
helps to invest the sources of the society and does not give a chance to any
country to control the money and keep it away from the poor provided that
this investment complies with the rulings of the Islamic Shari’a.
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A general framework for an environmental economic policy to achieve
sustainable development in the Libyan economy

Abstract:

The study aimed to determine the general framework for an environmental
economic policy to achieve sustainable development in the Libyan economy.
The study found that the achievement of sustainable development in the
Libyan economy requires the inclusion of the goal of preserving the
environment among the objectives of economic and social development. The
study tried to put some basic guidelines to find the best for the development
of a sustainable environment in the Libyan economy conditions.
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