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Queueing Models for Continuous Time

Markov Chains (CTMC) and it’s
Applications at Call Centers
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ABSTRACT

Application of Continuous Time Markov Chains (CTMC) was considered for

call centers to needs directors optimization of their resources. There are four

types of such models that is: all agents and no mismatches, all agents with

parallel dialing and mismatches, all agents with mean service times of inbound

K =

and outbound calls are the same, (i.e.) and all agents Basic queueing

.theory was considered for stationary models

The research studied the application and queueing theory for telephone

calls of Sudatel for the period 1/1/12005- 31/12/2005 including the details of

the registered calls of the subscribers aiming at perfection of the service and

minimization of lost calls.

The research depended on the following hypotheses:

1. Rate of arrivals follows non-homogeneous Poisson process.

2. Rate of service follows the exponential distribution.

3. Receiving and sending calls in communication centers of Sudatel is

queuing model of M/M/c type.

Results arrivers were:

1-

98.4% of total calls took place between 9.00 hour in the morning
and 10.00 hour in the evening, the peak was at 1.00 hour in the
afternoon (the total number of calls was 1,320,489) per during on
the highest rate of arrival is (317.25).

Arrival in Sudatel communication centers follows non-
homogeneous Poisson process i.e. rate of arrival is different for
each hour (table (6.1)).

Service time follows exponential distribution the highest service
time takes place at mid night for calling (149.25) seconds making
use of discounts rate at this time, the least service time took place

at (4.00) hour in the down (44.44 seconds).



4-

Waiting time follows the exponential distribution in all hour due
the high density of arrivals between (10.00) hour in the morning
and (3.00) hour in the afternoon, the highest waiting time takes
place during this period (600 seconds) the least time takes place
between (8.00) hour in the evening and (5.00) hour in the down
(50 second)

According to results 2 & 3 the appropriate model was M/M/C this
was proved valid by the study of queueing system for
communication centers of Sudatel.

Communication system in Sudatel arrival and service is
stochastic process following Markov chains with continuous time
therefore the four models of Markov chain was applied that

solved the M/M/c model.

Recommendation:

1-

2-

The system adopted by Sudatel is more efficient compared with
international measures this rule in random sample basis.

The mechanical registration of calls does not include all the
variables required for such study of models e.g. it give the time of
call, but does not give the time of rendering the service or waiting
time and hence we applied simulation technique.

The study suggests more researches to be done using distribution
with three parameters instead of exponential distribution and
Gamma distribution, as Erlang distribution is used in many

queueing applications.
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	جامعة السودان للعلوم والتكنولوجيا
	كلية العلوم
	الشكر والتقدير
	الباحثة
	تناول البحث تطبيق نماذج سلاسل ماركوف ذات الزمن المتصل في مراكز الاتصالات حيث يحتاج مديرو هذه المراكز الى اسلوب علمي لتوظيف اقل عدد ممكن من الوكلاء مع الحصول على أعلى امكانية من جودة الخدمة المقدمة . وهناك أربعة نماذج تستخدم في هذا المجال هي:نموذج المكالمات بدون تأخير، نموذج المكالمات مع التأخير، نموذج المكالمات في حالة تساوي متوسط زمنة خدمة المكالمات الواردة مع متوسط زمن خدمة المكالمات الصادرة ، واخيراً نموذج المكالمات في حالة عدم تساوي المتوسطين أعلاه.
	فقد تم التطرق بشكل تفصيلي لكل نموذج من هذه النماذج مع اشتقاق مقاييس الاداء لكل نموذج إضافةً لما سبق فقد تناولت الدراسة بشكل تفصيلي أهم نماذج صفوف الانتظار مع اشتقاق مقاييس الاداء لكل نموذج في حالة السكون.
	وتناول البحث تطبيق نظرية صفوف الانتظار بالشركة السودانية للاتصالات (سوداتل) و شملت الدراسة البيانات التفصيلية المسجلة يومياً من المكالمات المنفذة من قبل الزبائن المشتركين بـ (سوداتل ) من الفترة 1/1/2005 – 31/12/2005م
	بهدف وضع نموذج لتحسين أداء العمل بالشركة ورفع كفاءة الخدمة المقدمة وهي استقبال اكبر عدد من المكالمات وتنفيذها بنجاح وجعل عدد المكالمات المفقودة اقل ما يمكن واستند البحث علي الفروض التالية:
	



