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Abstract—Wireless Sensor Networks (WSN) is one of the major techniques that widely employed for 

emergency evacuation. By utilizing internet connection, wireless networks, cell phones and other 

communication technologies, the quality of evacuation can be improved. WSN allows a target 

monitoring, a hazard sensing, and data collecting and transferring to navigate the evacuees during 

hazards. This research aims to address congestion issues during the evacuation. It tries to balances the 

load of the evacuees among the different available paths of a confined area (i.e. building, campus, zoo, 

etc.). Our approach is based on WSN. It is intended to be adaptive, able to function in real time, and 

avoid congestion in calculating the evacuation paths. 

 

Keywords—WSN, evacuation; indoor emergency systems; congestion aware evacuation 

I. INTRODUCTION 

With the increased complexity and augmentation of modern buildings around us, the evacuation process has 
become harder during emergent situations due to the occurrence of disasters such as earthquakes, fire, building 
collapse, etc. [21]. Recently, several implementations of WSN have been appeared and renovated the development 
of this world such as smart infrastructure development, smart cities, intelligent controlling systems, etc. [22]. 
Evacuation is a process applied as a response of sudden emergency cases to navigate occupants in an orderly, 
quickly and safe manner. Evacuation is a critical component of emergency response, in which evacuees must be 
guided accurately, quickly and safely to optimal routes to leave the hazard zone with no casualties. 

In fact, the main performance factors in most emergency evacuation approaches are survival rates and 
evacuation  time. It aims to transfer and guide people, during the hazard from the affected area toward exits or safe 
areas. For various emergency incidents including fires, terrorism, natural disasters and congestions, the most 
critical performance indicators of the evacuation approach are: 1) survival rates, and 2) the evacuation time. The 
concentration of populations in modern urban areas is increasing over years, which requires efficient emergency 
planning and preparedness systems to safeguard national security and economy. Congestion occurs when 

 

evacuees are rushed and directed towards exits without considering the capacity of selected paths compared 
to other less-congested available (yet safe) paths. In most cases, congestion cannot be predicted since it occurs 
in real-time and affects the reaction of the evacuees. 

Accordingly, this research proposes an Adapted Congestion-aware Evacuation System (ACES) based on 
Wireless Sensor Network and Clouds which minimizes cognition by providing a load-balanced evacuation 
guiding scheme in a confined area. It calculates paths in real time to guide evacuees to their closet exit. It also 
considers the distance to the hazard and the capacity of exit in calculating the evacuation path. Thus, the safety of 
evacuees and evacuation time are expected to be improved. We attempt to provide a dynamic model that 
considers network maximum flow and bottleneck during the disaster through dynamic monitoring of building 
components. This involves to suggest an intelligent routing approach to guide people and to achieve load 
balancing at the safe paths, gateways, and exits. Therefore, the congestions zones will be determined and 
excluded from the available safe paths. 

Indoor environments can be keep tracked to provide QoS for the people inside public offices. Monitoring 
private and public buildings can be achieved through the deployment of WSNs that can sense different 
conditions like lights and heats to control and detect the presence of any hazard [4]. The significance of the 
presence of EMS refers to the growing complexity of buildings and the increasing number of people. Thus, a 
new type of management systems is needed to control and secure these buildings [2]. 
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Decisions during emergency situations should be made in real time and with immediate response. Many 
resources are allocated in coordinating different interesting perspectives and challenges to handle technical 
issues belonging to evacuation process [1]. The serious problem regards the lack of awareness of the evacuees 
about the direction of safe routes  to follow them in an optimal evacuation time. This problem increases with the 
hazards that move from place to another such as fire, floods, and smoke [3]. Critical performance of the 
evacuation process can be measures through considering several metrics such as survival rate, human behavior, 
safety metric, Evacuation time, degree of damage, safe escape routes, and mobility and communication. 

 

 

 

 

BACKGROUND 

A. WSN and wireless technology 
Wireless Sensor Networks (WSNs) contain a set of small wireless end points distributed in a quite large 

topographical area that capable to exchange sensed information about physical events by monitoring the conditions 
in a specific region in environment. WSNs compromise large number of wireless sensors that transmit information 
to the Base Station (BS) also called sink. WSN is complex in nature. A sensor nodes contains several components:  
memory,  sensor, processor, battery, peripherals, and RF transceiver [32]. 

The advent of WSNs was initiated for the first time in military applications, while they have become common 
in meanwhile extended to many other applications such as transportation, healthcare, and environmental studies 
[33]. Based on another source, WSNs was driven first by battlefield surveillance for military investigation [34]. 
WSNs are employed in numerous industrial and academic applications, as well as business environments [31]. 
One of the most significant technologies in this century is WSNs that enables distributed connected sensor nodes to 
transmit and receive data automatically [34]. A novel line of research is the Emergency navigation through indoor 
environments that enable engineers to deploy wireless sensor networks (WSN). A lot of advantages make from 
WSN a coherent solution for indoor EMS such as low cost, easy of deployment, wireless connection link, and the 
ability to handle node failures [27]. 

A set of significant terms mostly used in the field of WSNs are listed below. 

 Sense function refers to the process of converting physical events like sound, heat, motion, and light into 
other signals (e.g. electrical signals) that can be maintained by another apparatus. 

 Sensor nodes are the basics units in WSN, which  is built in with a memory, power supply, processor, and 
wireless modem. 

 Network topology is a connected graph that represents the sensor nodes as nodes and the communication 
links as edges. 

 Routing is the process of defining the optimal path to route from the source to the destination. 

 Resources are the main components of WSNs that include sensors, processors, node energy, 
communication links, and storage capacity. 

 Data storage (memory) is the capacity of WSN to support run time system that might be localized at the 
generating nodes, distributed in balance across network nodes, or linked over different end points [34]. 

B. Characteristic and Constraints of WSN 

WSNs are easy and simple to deploy, they need low  cost for deployment and can be fine enough of 
monitoring [35]. The sensed data carried out by the nodes contain the location or coordinate of a node that can 
be gained by Global Poisoning System (GPS). However, GPS is no longer work inside buildings, therapy the 
predefining of location for each node is a very tedious task. The lifetime of deployment is one of the main 
challenges faced during the deployment of WSNs for monitoring real world objects. Therefore, the neediness for 
effective topology control protocols and power management increases since the deployment of nodes requires 
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prolonging their lifetime and putting some of selective nodes in sleep mode [33]. The resources should be 
efficiently utilized especially for routing and data communications to prolong the deployment time of the 
applications of WSNs [30]. 

Many challenges are faced by the development of WSNs such as ability to face harsh environment, ability to 
cover a wide and dangerous area, Ability to overcome node failures, self-configuration, and mobility of node 
[26]. The replacement of batteries of the sensor nodes is incontrollable task so the WSNs need to operate within 
a limited energy resource. Consequently, the failure occurring in some node caused by low energy may prone 
the overall network [32]. The movements of the sensor nodes within the network is influenced by the 
characteristics of the corresponding  actors and the conditions in the physical environment [26]. Examples of 
these challenges are limited of storage and computation, node size, minimum data rate, unreliable sensor node, 
data redundancy, security issue, and application domains [28]. 

 

C. Applications of WSN 

The applications of WSNs provide many opportunities to examine the possibility of employing them in 
decision making systems by studying the impact of the information sensed by sensor nodes on the allocation of 
resources [34]. The applications of WSNs are Environmental application, military and surveillance application, 
agriculture application, commercial application, home intelligence application, health care application, and 
traffic control application. First, environmental monitoring is comprised of a set of sensor nodes that are used for 
monitoring a group of environmental conditions, situations, and parameters like hazard monitoring and habitat 
monitoring [27]. 

Second, the application of WSNs in military field originated to early stages of the development of WSN and 
deploying it into surveillance process. Nowadays, many applications of WSNs emerge as integral parts of 
military intelligence systems like remote sensing, intelligent guiding, and battlefield monitoring [29]. Third, the 
deployment of WSN in industrial and manufactural field can be utilized for monitoring the conditions of the 
manufacturing equipment and the manufacturing and production processes [31]. WSN is a promising topic that 
can be used in intelligent homes to provide an intelligent and suitable environment for people [33]. 
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D. Cloud Computing 

Cloud computing is a new era for the provision of shared access to the computing resources such as 
infrastructures, platforms, services, and applications. Cloud computing model allows users to access convenient 
services and to request their intended services on demand (pay as you go) from a shared pool of resources of 
computing such as storage applications, servers, networks, and other infrastructures. The users can obtain a rapid 
quality of service provided with minimum price and effort required for purchase, management, and maintenance 
[34]. The applications of cloud computing are growing in these days for different implementations of distributed 
computing systems. Further, the use of cloud platforms for data processing and storage also increases with the 
needs [34]. 

Cloud computing model is categorized into three classes: Infrastructure as a Service (IaaS), Software as a 
Service (SaaS), and Platform as a Service (PaaS). In Infrastructure as a Service (IaaS) model, the basic capacities 
of storage, computing, and processing can be provided to the clients. A shared pool of infrastructure resources is 
accessible to handle large amount of data and heavy workload. For example, data center, storage systems, network 
equipment, and servers are provided by Amazon as a type of IaaS [34]. In Software as a Service (SaaS) model, the 
services are provided by cloud server to the clients those demand services. Many end users can be serve by one 
instance of cloud service to run on many client systems. There is no required license or investment of the servers at 
the end user side. For example, Google services are categorized as services under SaaS model [34]. In Platform as 
a Service (PaaS) model, the service provider can offer development environment such as software that is included 
by higher level of application to run servicers. Therefore, the clients can establish and run their own applications 
on the provided infrastructure such as application servers and OS. For example, Google App Engine can be 
considered as an instance of PaaS [34]. 

Cloud computing model can be deployed in different four modes: public mode, private mode, community mode, 
and hybrid mode. In public mode, cloud components are owned and operated by a third party who manages the 
share of the same infrastructure and pool of resources among clients. Some considerations are restricted in this 
mode such as availability of services, limited configuration, and security protection [34]. In private mode, the cloud 
infrastructure is managed by third parties regardless their locations, but operated by a single organization. The 
main goal of deploying such that mode is to set up a private cloud within an organization for optimizing resources 
utilization and for securing data with  less transmission costs from private in house infrastructure to public global 
infrastructure [34]. 

In hybrid mode, a combination of private and public cloud modes is realized. The flexibility of the resources 
usage can increase with the employment of a third party by service providers to provide partial or full services 
[34]. In community cloud, set of organizations are joint to construct the cloud infrastructure by creating a shared 
policy of the use of available resources. One of the organizations or a third-party vendor 

(service provider) can be recognized as a host of the cloud infrastructure [34]. 

The servers in the cloud models are either virtual or physical machines. Furthermore, powerful servers and 
large data centers are used in cloud applications and hosted by Web service providers and Web application 
providers. The access to cloud application is straightly possible through a standard browser and internet 
connection [34]. 

The essential characteristics of cloud computing are summarized as follows [34]: 

 On-demand services: the clients can request to access cloud resources by automatically fulfillment of 
cloud service request with no reasonable interaction. 

 Resistance of demand: the use of resources is not restricted by a specific time or a formal agreement; 
but rather whenever the clients wants to use the resources they can automatically request them; and 
whenever they finish they can release them. 

 Abstraction: the clients cannot see the resources, know where the resources are existed, know the place 
where the data is retrieved or stored; they can only use them in abstraction manner. 

 Network access: using a secure internet connection, the clients can access cloud application via laptop, 
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mobile phone, or PDA. 

 Service management: multitenancy environment allows multiple clients to access and use computing 
resources pooled and shared in cloud environment. the usage of resources can be measured by metering 
capabilities of the cloud infrastructure. 

 Resource pool: a pool of resources permits a dynamic on-demand assignment of resources for each 
client. 

 

 

E. The integration of WSN with Cloud 

The combination between WSNs and cloud computing emerges an easy task of sensing real time data and 
processing it on the fly. Therefore, an advantage of a service of sensing and processing data over internet can be 
obtained. For example,  new forms of services appear like Sensing as a Service (SaaS) and Sensor Event as a 
Service (SEaaS). These new types of services make the sensor data accessible by cloud clients in addition to 
cloud infrastructure and increasing the number of cloud applications and services [34]. 

 

II. RELATED WORK 

The implementation of WSNs in emergency situations has shown effective solutions, like studies presented 
here, to save people and physical infrastructure. The dynamicity is featured by the changes of the appearances 
of graph’s elements (nodes, weights, and arcs) over time. Dynamic approaches are constructed on varying 
weights on arcs that represent the estimated transmission time corresponding to the evacuation before the arrival 
of fire hazard. Therefore, the sensors should dynamically work to produce a graph that represents the safe 
transitions and evacuation routes into fixed weights computed 

 by shortest path algorithm. The safety 
evacuation paths are defined based on a shortest path algorithm within a central manner represented by dynamic 

model changed over time. 

Many researches have paid attention to the evacuation process in emergency systems such as a fire emergency 
evacuation system [25] (a dynamic centralized model which expands the concept safety in the dynamic graph 
navigation situation) and [24] (a dynamic distributed approach). The centralized computation of the shortest path 
can generate improved accuracy, and hence the base station resources can be utilized more. The speed of alert 
system relies on the time taken to route data (routing protocol) in WSN [25]. On the other hand, a distributed 
algorithm that can guide and evacuate people to safer places though exits considering the motion of people and 
danger with time dependent based on the distribution of evacuates and safe navigation assistance [24]. 

In this section, we review a set of recent related works to WSNs, cloud computing, and congestion-aware 
approaches with respect to emergency systems. Each reviewed work will be discussed and detailed to show the 
main contribution, as well as to compare between different works in terms of robustness and limitations. 

 

A. Wireless Sensor Network for emergency systems 

An intelligent method dependent to Internet of Things (IoT) and WSN was proposed in [21] to design a 
responsive system for fire emergency with minimum resources. The proposed system was based on WSNs that can 
intelligently define the presence of a problem (fire or building collapse) in bidirectional ways and guide people to 
exits considering the location and time constraints. The authors used guiding lights to inform and bypass the 
people to the evacuation paths and locations, cooperated with the government’s central disaster prevention system. 
It can minimize the losses through determination of the exact place of disaster occurrence inside one building, and 
hence the prevention of misperception  caused by confusing lights. More beneficial thing is assisting firefighters 
with faster response and quicker assessment of the fire location based on centralized emergency management. 
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An algorithm based on WSN for indoor emergence guidance was proposed in [23] to monitor real time 
environment, to detect any emergent event, and to faster guide the trapped people to safer places. The regular 
security systems are only capable to send alarms without any guide to the safe paths. Three phases were involved 
in the proposed algorithm: deploying (setting all possible paths and exit gates), monitoring (ordinal state and 
detecting risks), and emergency state (guiding the people to the safe paths and closed exit gates). The author of the 
paper concluded that the use of a suitable number of sinks (base stations) in the most appropriate positions based 
on the given building architecture should be in 3d dimensions. 

An early warning system based on WSNs for earthquake prediction was introduced in [22] resulted from 
investigating the implementation of Information and Communication Technology (ICT) infrastructures to manage 
disasters like earthquake. Variation in water level, unstable behavior of animals, and radon gas emission are some 
prediction ways of the earthquakes. Therefore, the incorporation of WSNs in 

predicting earthquake can merge disaster management and earthquake warning system through (Global 
Positioning System) GPS that can track the motion of animals, sensors to monitor ground water pressure, and 
checking temperature and pressure of radon gas emission. Furthermore, the neediness of transmitting 
information to all devices in one region to alert people lead to evacuate the citizens, their homes, infrastructure, 
offices, etc. to safer areas will reduce the heavy losses. 

A novel algorithm based on Maximum Connected Load- balancing Cover Tree (MCLCT) was developed in 
[15]. The proposed algorithm in the paper was formulated like maximum cover tree problem to enable the base 
station to cover all of nodes in WSNs, as well as to achieve dynamic sensing. The authors allow the nodes to 
share the load in sensing and transmission through MCLCT to distribute the consumption of energy. Every node 
senses the network and sends information to the base station, which is considered as the root of the maximum 
connected tree. The process of determination of the routing path considered the transmission distance, the load, 
and the residual energy among all of nodes. The results of the experiment showed that the proposed algorithm is 
efficient and overcomes other approaches since it can improve the connectivity, efficiency, and prolong network 
lifetime for longer time. The studies [21] [23] and [23] are only those studies belonging to the use of WSNs in 
emergency system regardless the consideration of the congestion and load balancing issues. 

 

B. Integrated WSN with Cloud Computing for emergency systems 

A cloud enabled emergency navigation algorithm was developed in [12] to efficiently achieve evacuation 
based on changed conditions such as hazard source location and the distribution of evacuees and occupancy rate. 
The novel algorithm includes two layers; user and cloud layers. When a disaster happens, evacuees take 
snapshots of the hazard using their phones and then upload them on the cloud server to identify their locations. A 
set of servers dedicated for image processing were employed to define landmarks of the photos and map them 
with those stored on server to address the region of hazards. Paths were found by a WSN that based on the 
Dijkstra’s shortest path algorithm (considering time dependent metric instead of distance dependent metric) 
based also on estimating the spreading of hazard and the initial distribution of civilians. Results show that the 
developed system has an enhanced survival rates. 

The integration of WSN and Mobile Cloud Computing (MCC) has been presented in [14] to take the 
advantage of data collection and data storage of cloud and due to the received attention of the interests by 
academic and industry. The proposed sensory approach aimed to transmit data between mobile devices in a 
secure, reliable, and fast data processing framework. Further, the proposed model can predict and monitor future 
pattern of data traffic over sensors, as well as it can improve the security of obtained data from cloud. The 
analytical model of experiment proved the effectiveness of the proposed approach in data traffic filtering, data 
encryption, data compression, and data prediction. The capacity of cloud in processing large data and other 
capabilities were exploited 
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 through clouds for better performance of WSNs in terms of lifetime, security, 

and storage requirements, as well as cloud processing and cloud storage overhead. 

SIGMA project [19] aimed to exploit distributed, scalable, efficient, and united services of cloud technologies 
for processing data collected from heterogenous WSN sources to control and monitor environmental risks (e.g. 
manage water risks) based on an established distributed risk management system. Particularly, the paper discussed 
how SIGMA works as a process of data collecting, data storing, risk sensing, and thus data processing. Further, it 
allows to simplify the processes of sensing, collecting, formatting, storing, and processing data in cloud systems. In 
conclusion, a system prototype was discussed in the paper for data collected from water sensors and sent to cloud 
for business intelligence processing and storage. 

A design, development, and integration of an extensible architecture was developed in [20] for cloud WSNs 
sensor data platform called Open.Sen.se. A set of web based services (interoperable application layer) were set up 
in smart environment. Therefore, an energy efficient approach was proposed with low power for increased lifetime 
of the sensor nodes. The alarm system can use tweets or emails to notify users for exceeding values of interesting 
events data. Open.Sen.se server can process, store, and analyze collected data from sensor nodes through 
Application Programming Interface (API). Intelligence at several layers of the architecture was embedded to meet 
various requirements and scenarios and to avoid loss of data and network disruption. Based on the evaluation 
results, any user has any mobile device supported with internet access can access sensor data anywhere. The 
studies presented [12] [14] [19] [20] are only those studies belonging to the integration of WSNs and cloud 
services in emergency system. 

 

C. Congestion- Aware emergency approaches 

An investigation of smart building evacuation  was  proposed in [3], considering routing diverse types of 
evacuees with Cognitive Packet Networks (CPNs). Three routing algorithms were used: distance-aware CPN 
algorithm, Dijkstra’s shortest path algorithm and time-aware CPN algorithm. The congestion is minimized using an 
adaptive congestion aware algorithm, which has the capacity of predicting future congestion based on present state 
to avoid directing evacuees to hazards. Results showed that for 30 evacuees, CPN with time and distance metrics 
approach has reached an optimal performance like that of the Dijkstra’s algorithm. 

Another quality of service purposed algorithm to dynamically manage and group crowded areas after hazards 
was proposed in [4]. The purposed approach directs various types of evacuees based on their needs with 
considering a movable or changeable hazard over time, such as a fire. In such algorithm, evacuees were grouped 
dynamically depending on hazards around them and their physical condition. Consequently, the proposed 
algorithm can collect spatial information about the distribution and location of hazards to prune hazardous zones 
from the available directed paths and to handle different characteristics of evacuees such as mobility, 

resistance level, and age. The results of the performance of the proposed dynamic grouping algorithm proved 
its ability to provide quality of service and achieve larger number of survival rate. 

An emergency navigation algorithm called WSN-based Safe, Ordered and Speedy (SOS) was presented in [5] 
to reduce the evacuation time and losses among evacuees. Authors used the modeling and scheduling of network 
flow for emergency navigation problem to decrease the evacuation time. Using this approach, each evacuee is 
guided to the best schedule of emergency navigation via sensor nodes located on the scheduled paths, 
considering the state of hazardous areas and the physical location of people. The total evacuation time is 
minimized using the navigation algorithm starting  from guiding people to reaching the safe exits. Two capacity 
conditions were considered: linear capacity (the number of hops is linear) and uniform capacity (the equal 
division of the capacity between sensor nodes). The results of the experiment indicated of the low overload, 
efficiency, scalability, and the superior performance of SOS algorithm with respect to the average evacuation 
time. 

Another research concerning the congestion level in the evacuation process was conducted in [31]. It 
proposes a WSN- based indoor congestion aware navigation algorithm focusing on reducing direction 
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oscillations and interactions among evacuees. In such algorithm, the moving speed concept was considered to 
assess the level of congestion for precise estimation of the evacuation time and evaluation of the congestion 
degree for accurate estimation of the evacuation time. Three performance metrics were considered: 1) evacuation 
time. 2) time of oscillations. 3)  communication cost. Hence, the results showed the improved performance of the 
algorithm better than the state of the art work with respect to the evacuation time and oscillations. 

An indoor distributed flow-based guiding approach was proposed in [7] to evacuate people to safe exits from 
dangerous zones using a WSN. The purpose of this approach was to construct paths with low congestion to 
reduce both the congestion time and escape time (communication overhead and computational cost) inside 
buildings. The moving speed and traffic flow of people was estimated for each path using the traffic flow theory 
to discover the density versus less congested paths and then balance the load of both paths and exits. The results 
showed that the performance of the approach is efficient enough to achieve load balance at exits and reduce the 
congestion time. However, the proposed approach cannot evacuate people to exits considering the capacity of all 
exits that might result in congestion. 

Another indoor adaptive guiding protocol for crowd evacuation process was proposed in [8] with deploying a 
WSN. The purpose of such protocol is to guide people and  balance the load between multiple navigation routes 
to avoid congestion of such routes and decreasing the evacuation time. The main considered factors are the 
congestion degree of paths, exits width, distance to exits and hazardous areas. In this protocol, a potential value 
that based on the crowd density, exits width and distance to exits was assigned to each location to avoid the 
movement of objects to the source of hazard. The 

 

 proposed protocol can provide less 

congestion and less evacuation time since it considered more realistic measures in real time environment. Thus, it 

achieved high survival rate and low guiding time in both emergency and nonemergency environments. 

An efficient method for managing crowds in Arafat area of Makkah called Wireless Sensor and Actuator 
Networks (WSAN) rings communication overlay was proposed in [9], which is combined of WSN and RFID 
technology. It can assist in monitoring the targeted region, controlling the crowd and supporting the evacuation 
process from the overcrowded area. The proposed approach could be complementary to other approaches 
considering real time management with the aid of WSN and RFID. It concerned with huge size and short term of 
crowds, therapy the costs associated with building monitoring stations is relatively high. The proposed optimal 
monitoring and evacuation system has considered many challenges of managing crowd to be undertook. 

An adaptive emergency protocol based on greedy approach and dynamic computing was proposed in [10] to 
navigate people in high-rise buildings. In the study, all the accesses of each floor inside the building were 
considered to define the safe evacuation paths with load-balancing. The proposed algorithm can route evacuates 
with minimum cost of safe path selection. Three scenarios were conducted and repeated three times to make a 
comparison between different subgraphs with different distribution of people. Results proved  the efficiency of such 
system, where the discovered evacuation paths drive all evacuees outdoor with minimum costs for various 
addressed risk scenarios with similar average length of paths. 

Another WSN an analytical model for distributed emergency guiding algorithm with a load-balancing 
framework was proposed in [11], which was designed to decrease the evacuation time. This work differs from 
other similar ones in considering the length and capacity of corridors along with the capacity of exits and the 
distribution and concurrent movement of people to estimate the evacuation time and determine the escape routes. 
This in turn can reduce the congestion at exits and in corridors and decrease the evacuation time. The proposed 
model considers the concurrent movement of people and reselect the directing paths to predict the evacuation time 
for each sensor to get the nearest exit path. 

A summary of literature review is shown in Table 1. 
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III. MOTIVATION 

Wireless sensor network WSN consists of multiple nodes that have limited resources (e.g. battery power) and 
processing, so we can’t use the same node all the time for routing. WSN nodes (mobile devices) are connected in 
ad-hoc fashion and the architecture is either centralized or distributed. Sensors nodes are used to collect data that 
encoded and transmitted through communications channels until reaching the base station to be saved there for use 
and analysis. In this research, cloud computing can be used for scalable and powerful storage and processing of 
huge data delivered by multiple wireless sensors. 

We consider several purposes of this research to investigate the exiting approaches in the area, to address the 
congestion 

problem, to design and analyze the proposed approach. The proposed model, WSN-Cloud-integrated, will be 
analyzed in terms of minimizing congestion, minimizing total evacuation time, maximizing load-balancing, and 
maximizing evacuees’ safety. We have proposed an improved architecture which integrates wireless sensor 
networks running on mobile devices with cloud computing. 

 

A. Architecture 

Every sensor node senses data, base station collects sensed data from all sensor nodes and then collected data 
is sent to 

Table 1: a summary of literature review 

 

Category Source Strengths limitations 

 
 

Wireless 

Sensor 

Network for 

emergency 

systems 

[15] Maximum coverage 
Energy 

consumption 

[21] Minimize losses Specific to fire 

[22] Early warning 
Specific to 
earthquake 

 

[23] 
Faster guide to safe 

places 

Does not evacuate 
people to the 
outside 

 

 
 

Integrated 
WSN and 
cloud for 
emergency 
systems 

[12] 
Enhance survival 

rate 
Requires snapshot 

of the location 

 

[14] 
Improved security 
and performance 

Encryption and 
compression 
overhead 

[19] 
Scalable and 

efficient services 
Specific to water 

risks 

 

[20] 
Energy efficient 

approach 

Specific only for 
users of twitter or 
Facebook 

 

 

 

 

 

 

 

[3] 
Minimized 
congestion with 
CPN 

Only considers 
distance and time 
metrics 

 

[4] 
Dynamic grouping 
of different ages of 
evacuees 

Does not consider 
the mobility of 
hazard 
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Congestion- 

Aware 

emergency 

approaches 

 

[5] 

Linear capacity 
and uniform 
capacity of 
paths 

low 
overload, 
efficiency, 
and 
scalability 

 

[31

] 

Moving speed 
and 
congestion 

Only focus on 
reducing 
direction 
oscillations 

 

[7] 

Moving 
speed, 
traffic flow, 
and density 

Cannot 
consider the 
capacity of 
all exit paths 

 

[8] 
Less congestion 
and less 
evacuation time 

Realistic 
measures 
need 
extensive 
computations 

 

[9] 
Crowd 

management 
and control 

Dependent 
to RFID 
with 
medium 
capacity 

  

[10

] 

Minimum 
cost and load 
balancing for 
high-rise 
building 

Dependent 
to greedy 
algorithm 
that might 
failure at 
any time 

 

[11

] 

 
Movement of 
people and 
load balancing 

Extensive 
cost to re-
compute the 
altitudes for 
each sensor 

 

cloud directly or in multi-hop manner through other nodes. In this context, we use Cognitive Packet Network 
(CPN) model to send Cognitive Packets (CP) for network monitoring and discovering new routes. In the 
architecture of CPN, each node carries a regular Random Neural Networks (RNN) including neurons for neighbor 
nodes. Therefore, each node should maintain its own routing table that reserves a fixed number of routes. 

CPN conveys three types of packets: Smart Packet (SP), Acknowledgement (ACK) and Dumb Packet (DP). SP 
is used for routing discovery and information collection. All packets can either randomly discover paths not 
measured or select the next hop with maximum activation neuron value. Once the target destination is reached by 
SP, the collected information are involved into an ACK and sent to the source node through the inverse path in the 
direction of the source node. The routing table of the source node will be updated when ACK arrives at that node, 
which then performs Reinforcement Learning (RL) to train a random neural network. DP carries the payloads that 
always select the top path of the routing table. 

Since the environment of emergency evacuation is highly dynamic, SP can be used for route discovery to 
search of existing paths and gather information. Moreover, DP is used to send real information of any disaster to 
the base station. ACK backs to the source node carrying out the gathered information and updating the activation 
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neurons degree for every navigated node. DP always follows the top path (best path) in the routing table (listed in 
descending order) for faster data collecting, information processing and evacuation time reducing. 

Figure 1 shows the integration of WSN and clouds.  It shows end users those have mobile devices equipped 
with a sensing service inside buildings. Thus, these mobile nodes are linked to the base station that directly 
communicates with clouds to utilize highly efficient scalable resources. 

 

 

 

 

 

 

 

Figure 1: The integration of WSN and cloud services 

 

B. Proposed model 

In the proposed model, the nodes are divided into two types Classical Nodes (CNs) and Master Nodes (MNs). 
CNs are mobile nodes with limited capacity of resources (e.g. people that have smartphones). MNs are fixed-
location nodes with greater capacity of resources. MNs act as routers most times. In addition, CNs are divided 
into three classes: Class A (nodes located at exits), Class B (nodes located at corridors), and Class C (nodes 
located at offices). Consequently, there are two types of exits: Main-Exit (ME) and Sub-Exit (SE). MEs are the 
head exits of the whole building. SEs are the internal exits inside the building such as doors, stairs, and elevators. 
Exit nodes are fixed-location nodes neither classical nodes nor master nodes. There two sinks in this model: 
base station regarding the transmission of sensed data, and the main exits regarding the route of evacuees with 
the minimum time, maximum survives, and load balancing (least congestion). All nodes are treated as source 
nodes and the main exits are considered as destination nodes. The backbone edges represent the augmented 
paths whereas the nodes denote the physical locations of the fixed installed sensors. 

Figure 2 shows a simple architecture of the proposed model considering less congestion, load balancing, and  
less evacuation time factors. Hence, the proposed model is distinguished from the earlier approaches since it 
considers the source of hazard to dynamically update the information of the topology of the network during 
hazard. In addition, it is organized based on equi-distance among fixed-location nodes called master nodes MNs 
that are employed to balance the work across nodes and minimize the utilization of resources at mobile nodes 
called classical nodes. In this architecture, there are 11 master fixed-location nodes, 29 classical mobile nodes, 
and 5 exits. 

To apply the concept of CPN applied by WSNs with adjusted Dijkstra algorithm incorporated with cloud 
computing for emergency evacuation, some assumptions must be fulfilled: a predefined graph of the location 
detailed with the main exit node capacity and the length of edges. At regular basis, all nodes send sensed data to 
the base station, which collects and sends information to the cloud, then clouds analyze these data and resend 
result to the sink. After that, the base station resends result to all nodes. The role of cloud is to find the nearest, 
safest, and fastest exit node for each mobile node depending on the adjusted Dijkstra algorithm proposed in this 
work. Once a danger is detected based on the analysis carried out by clouds, 

the cloud uses the knowledge about current topology of network and finds the best paths for each node using 
Dijkstra algorithm considering least congestion, load balancing, and minimized evacuation time and then it 
sends the possible paths to the base station that resend data to all nodes. 
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Figure 2: a simple architecture of the proposed model 

For each SP, the lifetime (number of hops can be traversed before discarding) is assigned to be maximum. In 
this case, the maximum number of hops will be the total number of MNs in the network plus one. MNs can 
communicate with its neighbors, CNs, to exchange the information about the detected hazard. The proposed load-
balancing and congestion-aware algorithm assumes that the MNs (sensors installed near MEs) 

Pseudo code 1: Adjusted Dijkstra algorithm 

Input data: a predefined graph of nodes, distances between 
nodes, and the capacity of each main exit 

Output: a List of Optimal/shortest Paths (LOP) from each 
  classical node to one of the main exits  

For π(0) ∈ N do the following 

If π(0) is a main exit node then 

Set distance = 0 

Set distance type = “permanent” 

Set a main exit node as active 
Else 

Set distance = “infinite” 

Set distance type = “temporary” 

End if 

End for 

For E(π(0), π(m.e)) do the following 

Find total distance to all main exit nodes 

For each calculated distance 

If di < di+1 then 

Update distance to smaller one 

Update distance type to “permanent” 

End if 
End for 

End for 
Return LOP 
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is shown in Pseudo code 1. To predict the potential amount of congestion at each ME during the evacuation 
process we employ pseudo code 2 which is concerned to find it. 

can sense and record the number of arrivals that potential to be  
  congested. Thus, MEs’ congestion is dependent to the total 

number of arrivals and departures and the present 
state of exit node. We assume that if the capacity of a 
main exit node minus the average departure rate 
multiplied by the average arrival rate is larger than the 
estimated number of evacuees, then congestion will 
occur. 

By employing the adjusted Dijkstra algorithm at 
cloud, it is possible to determine the shortest distance 
or lowest cost between a start (classical) node and any 
other node in a graph. The idea of the algorithm is to 
continuously calculate the shortest distance beginning 
from a starting point (classical node), and to exclude 
longer distances and paths guiding to the source/s of 
hazard when making an update. Based on Dijkstra 
algorithm, all CNs with distance are initialized to 
infinite and the destination to MEs to 0 for the first 
time. Thus, the next  step includes an assigning of the 
distances to CNs (starting nodes) as temporary and 
MEs as permanent and setting them as active. To 
calculate the distances of all CNs, we can sum up the 
distances between CNs, MNs, SEs (if any), and MEs 
along with the path to the exits. Based on the 
calculation results, it might   be   several   results   per   
the   number   of   main exits. 

Subsequently,  if  there are  two  MEs,  then  there  will  be two 

different values of distances. If such  a calculated distance  of a  
                                                                                                             CN is smaller  than the other, the distance 
form that node  to its 
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associated exit is updated and set as the optimal path. After that, each updated value of distance per CNs are set to permanent. 
This process is repeated until no CNs with temporary state. The adjusted algorithm of Dijkstra algorithm 

Where π(i): represents source node, π(m.e): represents destination node, Ee(π(i): π(m.e)) represents an 
effective length calculated by Dijkstra, Eedge: calculates the time cost, Vspeed: 

represents the average speed of certain type of evacuees, Ene: represents the estimated number of evacuees 

estimated  to arrive a main exit, C: represents the capacity of the main exit node,  : represents the average arrival 

rate,  : represents the average departure rate, Ctotal: represents the potential total number of evacuees causing 
congestion at a main exit, and Ttotal: represents the estimated time needed to a node to reach a main exit node. 

aid of an adjusted Dijkstra’s algorithm that is aware of the safety and congestion of an exit. 

In this paper, we use Adaptive Congestion-aware Distributed (ACD) approach for evacuation emergency 
system using wireless sensor networks and cloud computing. Certainly, ACD considers the risks and hazards in 
guiding the evacuees far away from the possible hazardous areas to decrease the overall time. Moreover, 
considering the developed an adjusted Dijkstra’s algorithm with time metric can customize all exits for each 
evacuee using ACD algorithm. 

The original Dijkstra’s shortest path algorithm have often commonly used to find shortest paths, therapy it 
has been familiarized in emergency navigation systems operated on 

   WSNs.  In  contrast,  a  set  of  issues  (i.e.  direction 
oscillation, 

communication latency, signal interference, and 
high energy utilisation) might arise these emergency 
response systems referred to Dijkstra’s algorithm 
that visits each sensor node in the network.  
However,  we  can  avoid  all  these issues  in our 

  proposed algorithm by considering time metric in 
Dijkstra’s algorithm  that is totally performed  on  the 
clouds.  In specific, 

the proposed adjusted Dijkstra’s algorithm is the 
same as the standard Dijkstra’s shortest path 
algorithm but with one difference that we substitute 
the distance metric with a time metric. 

Evacuees can change their classes; a portable 
node of Class A might move to Class B during a 

hazard due its mobility. The process of changing an 
evacuee from Class A to Class B, from 

Pseudo code 2: concerned to predict the potential congestion. 

Input: A safe route π from every node π to a main exit node 

Output: The potential number of evacuees causing a 
congestion by nodes moving over π 

Set Ctotal = 0 // number of evacuees causing congestion 

Set Ttotal = 0 // total travel time of π 

For e(π(i), π(m.e)) ∈ path π do the following 

Eedge ← Ee(π(i), π(m.e)) / Vspeed 

if > Ene then 

Ctotal ← Ctotoal + 1 

Ttotal ← Ttotal + Eedge 

end if 

Ctotal ← Ctotoal + Ttotal 

end for 
  Return Ctotal  
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Based on above algorithm if the congestion is more likely to be, Ctotal is incremented by adding the time delay 
triggered by the congestion. Thus, to satisfy QoS of normal evacuees measured by the time function, it should 
follow the lowest time needed to reach an exit traversing a path predicted as follows: 

  (1) 

Time needed to evacuate each node is predicted as follows: 

Class B to Class C, from Class B to class A, or from Class C to Class B. Pseudo code 3 illustrates how 
each node can move from one place to another and changing the corresponding classes. 

 

  

 

(2) 

The congestion at exits is predicted as follows: 

 

 

 

 

 

 

 (3) 

Per the proposed system, two routing algorithms are employed: CPN-based algorithm and an adjusted 
Dijkstra’s algorithm. Because the basic Dijkstra’s algorithm inclines to group evacuees and guide them to the 
nearest exit and can lead to congestion, it does not consider the degree of congestion of a main exit and can attain 
the optimum but with little residence rates and serious fatalities in densely-populated environments. Conversely, 
CPN-based algorithm cannot grasp the exact performance of Dijkstra’s algorithm in high density in terms of 
survival rates. Indeed, the proposed CPN-based algorithm that considers time metric can achieve better 
performance with the 

 

 

 

 

 

 

 

 

Pseudo code 3: A change from one class to another of 

evacuees 

Input: a set of evacuees with different classes lists 

Output: Updated Class Lists 

When an evacuee becomes a neighbor to one of master nodes 

in a specific area, it obtains Class id of this master node 

if distance (ei, mi) <= a threshold then 

e id ∈ Class mi gain the Class id of this 

master node 

end if 

return UPL return updated class lists 

 

http://www.mecsj.com/


 

www.mecsj.com                          

                                           ( 9185-2616 ISSN ONLINE (  

 

 

IV. DICUSSION 

In this paper, the architecture of CPN is a bit adapted to discourse the requirements of emergency evacuation 
response. These requirements contain two types of wireless sensor nodes (CN’s and MN’s) used for sensing and 
for information transmission. Classical Nodes (CNs) sense the existence of hazards and evacuees in their 
locality too. All wireless sensor nodes communicate with the corresponding (nearest) MNs neighbor to send 
them the results of information they sensed. 

 

 

Figure 3: proposed architecture of WSN and cloud for emergency system 
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Master Nodes (MNs) act as routers and transmitters in wireless CPN. Based on Figure 3, there 
will be a MN in each office and corridor inside building. In normal situations, MN, which is placed 
in a fixed location (i.e. on ceiling), acts as a CPN node that sends packets. This network topology 
should be known to the designer EMS early. Each CN is assigned to the closest MN based on the 
distance threshold specified by the user to provide guidance to evacuees with the best exit. In the 
middle of two MNs, there may be more deployed CNs, and there is at least one deployed CN 
between any pair of MNs for better coverage of monitoring the surrounding area. 

Further, every MN recognizes the status of the path to its MNs and CNs neighbors and paths to 
exits, so it periodically sends SPs moving from MN to its CNs. Furthermore, every sent SP could 
collect information about paths and exits during its movement to MNs that in turn collect the 
information of the state of all neighboring CNs. Based up on, MNs select the optimum exit to route 
information using CPN algorithm. Therefore, MNs send the potential paths to the base station and 
then they can be analyzed at cloud side to direct evacuees to a safe exit based on their own 
locations with minimum time and less congestion. 

Full path information including the movement deepness value, available exits, congested 
places, and blocked paths are sent to all evacuees. Evacuees follow the newest updated path 
and exit to traverse, providing the number of nodes (e.g. sub- exit nodes) before arriving the 
main-exit. 

 

V. EVALUATION 

Obviously, two quality of service metrics are held in EMS to find the optimum path to exit 
for all evacuees. These metrics are Time Metric (TM) and Safety Metric (SM). TM is straight 
forward since it pursues a close near evacuation exit used to support evacuees far away along 
their paths from the main exit nodes (i.e. Class A evacuees) in the EMS. TM denoted by 

   selects exit paths that minimize the evacuation time. SM or the survival rate 

will be used for the all classes of evacuees to maximize the survival rate with the presence of 
congestion or hazard. SM is simply denoted by the total number of departures over the arrivals 
for each selected, effective, and shortest path. 

There is a total of 45 nodes on the graph, including the 2 main exits, 3 sub-exits, 29 
classical nodes, and 11 fixed- 

 

 

 location 

master nodes. At each node, we assume that a MN has been placed with CNs placed between each 

pair of MNs. The spaced horizontal lines linking the nodes are the graph edges representing the 

possible paths in the building, and on each edge, there will be at least one CN. 
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In Figure 3, there are 29 classical nodes and then should be evacuated to one of the two exits 
and each mobile node far away from the exit with specific distance. Let the capacity of the main 
exit within 10 seconds is 15 and the capacity of the second exit is 5. Considering equation (1) and 
(2), the time taken to go through the path form each classical node is computed to one of exits 
considering the speed of node, the source of hazard, and the time needed to evacuate everyone. 
Now, suppose we have a node in one of the three offices and its distance from the local MN is 3 
meters. Supposing that the main exit has a congestion over 15 at some moment, and this node 
needs to be evacuated to an exit without congestion, and the node is guided to the main exit based 
on adjusted Dijkstra algorithm, then the node will be directed to the second exit dynamically. 

This responsive and adaptive approach allows far away nodes to go through fewer distances and 
consequently less evacuation time. In this research, cloud computing can be used to process huge 
data delivered by base station (that collect information from all wireless sensor nodes) to utilize the 
power and scalability of cloud’s processing and storage.  Therefore, we have presented a 
congestion-aware algorithm based on the proposed architecture that is built on the integration of 
WSNs with cloud computing. 

 

VI. CONCLUSION 

This research aims to address congestion issues during the evacuation. It tries to balances the 
load of the evacuees among the different available paths of a confined area (i.e. building, campus, 
zoo, etc.). Our approach is based on WSN. It is intended to be adaptive, able to function in real 
time, and avoid congestion in calculating the evacuation paths. In specific, the proposed adjusted 
Dijkstra’s algorithm is the same as the standard Dijkstra’s shortest path algorithm but with one 
difference that we substitute the distance metric with a time metric. By employing the adjusted 
Dijkstra algorithm at cloud, it is possible to determine the shortest distance or lowest cost between 
a start (classical) node and any other node in a graph. Future work will be an implementation of 
the three algorithms proposed in this research using network simulation to analyze the model in 
terms of minimizing congestion, minimizing total evacuation time, maximizing load-balancing, 
and maximizing evacuees’ safety. 
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Abstract 

Hassan bin Thabit is one of well known poetries all over the world for praising Prophet 

Muhammad (PBUH) by his poetry. Hassan became the poet of the Prophet (PBUH). His poetry 

became a record of all the events that succeeded to the Muslims. Hassan acquired many words 

and meanings from the Holy Quran and the Messenger of Allah (PBUH) .The belief in Allah and 

His attributes are among the most important poetic themes of Hassan bin Thabit. This faith made 

him aware of the facts and values of things, and filled his heart with the goodness and guidance. 

He believes in his power, his pride, and gets driven to his act and satisfaction, so he was a true 

honest believer who believes in Allah, loves Him, and always thinking of His abilities and 

providence from time to time. He also indicates the rights of Allah on the human beings. 
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1. Introduction: 

This study aims to investigate Hassan bin Thabit thoughts in praising Prophet Muhammad 

(PBUH) by his poetry and his beliefs in Allah. The following is a brief definition of this poet: 

1.1 The Poet Definition: 

Hassan bin Thabit is Abu Al-Waleed Hassan bin Thabit bin Al-Munzir Al-Khazraji Al-Ansari and 

he is from Al-Khazraj tribe. Al-Khazraj migrated from Yemen to Hejaz and settled in Al-Madinah 

Al-Monwarah with Aws. Hassan bin Thabit was born in Al-Madinah before the birth of Prophet 

Muhammad (PBUH) for about eight years. He lived in pre-Islam (Jahilia) for sixty years and 

another sixty years in Islam. He was grown up in a house full of prestige and honor, and then he 

turned to the entertainment and dalliance. He is a one of Al-Najjar members from Khazraj tribe 

who are the uncles of Abdul Muttalib bin Hashim the grandfather of Prophet Muhammad 

(PBUH). His father is Thabit bin Al-Munzir Al-Khazraji who is considered one of the most 

prominent masters of his people, and the most honorable of them. His mother is Al-Fouzaia'a, 

daughter of Khunais bin Lauzan bin Abdoun, and she is also Khazrajia.  

Hassan bin Thabit, May Allah be pleased with him was reciting the poetry before Islam, and was 

among those who come to visit the kings of Ghassan in the Levant. After he had converted to 

Islam, He was considered as the poet of the Prophet Muhammad bin Abdullah (PBUH). Yathrib 

http://www.mecsj.com/


 

www.mecsj.com                          

23                                         ( 9185-2616 ISSN ONLINE (  
 

 

was one of the prominent cities of Hijaz north of Mecca and Taif in which Hassan grew up. Al-

Madinah was in Al-Jahiliyah (Pre-Islam period) of the field of the conflicts & disputes between 

Aws and Al-Khazraj, where there are frequent rivalries and wars. Qais bin Al-Khodaim was the 

poet of Aws while Hassan bin Thabit was the poet of Al-Khazraj, who was also the spokesman of 

his people in those wars that broke out between them and Aws in Jahiliyyah period (Pre-Islam). 

Thus, he gained a very widespread name in the Arabian Peninsula1.  

 

 

After the migration of the Prophet Muhammad (PBUH) from Mecca to Yathrib to be based in to 

spread his mission to Islam, since then it was known as the city of the Prophet. The Arabs 

attentions aspired to it, and inspired the hearts of Muslims. Al-Madinah would not occupy this 

rank after the Prophet (PBUH) migrated to it, if the tribes of Aws and Khazraj did not initiate the 

conversion of the new religion, and protected the mission holder who implemented the 

brotherhood between the immigrants and Al-Madinah people. He no longer differentiated 

between the two tribes by a tribal separation. He gave all of them one name called Al-Ansar, and 

they became brothers. 

At this time, the wars between the two tribes had been calmed down in the Prophet city. Poets no 

longer found another subject to recite and express themselves as they had done in Pre-Islam 

period (Jahiliyah). However, Quraysh soon created another new topic for them when their poets 

began to satirize the Prophet (PBUH) and the Muslims.  

Hassan instated himself to defend the new religion and respond to the supporters of the old 

religion. There was a fierce speech battle between the two teams. The poetry was a struggle in 

                                                           
1 Check: Mr. Abdul A. Mahanna, Diwan of Hassan bin Thabit, page 7-10. Beirut, the Scientific Book House, 4th 

edition (2005 – 1425HJ) and Al-Barkoky, Abdul Rahman: Explanation the Diwan of Hassan bin Thabit, page 11-16. 

Beirut, Arab Book House (1427 – 2006). 
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which the enemies were satirized and the men of the team were praised. The praise or the satires 

were not for earning or begging / Panhandling, but to defend two religious authorities and two 

different regimes. Hence, poetry was colored with politics and became a real political poetry.  

 

 

1.2 Hassan bin Thabit Poetry: 

Hassan became the poet of the Prophet (PBUH). His poetry became a record of all the events that 

succeeded to the Muslims. He had special rank in the Muslims hearts & spirits for his defense of 

the Holy Prophet and for his love to Islam. His poetry was met by aura of admiration and 

appreciation. 

Mr. Abdul. Muhanna talked about Hassan's style on satirizing Quraish that: 

"Hassan's satire style was not to appeal against the ancestry and origin of Quraish. When one of 

the poets baptized him so as to separate him from Quraish umbrella and to make him like a 

strange bird which resorted to it such as a slave or be adopted, or like a damaged, rotten and 

spoiled branch. He mentions his lineage to his mother, and then he appeals him in his parentage 

terribly. After that, he directs his arrows to the man's manner and honor to be deformed 

completely. Finally, that man becomes like a home of illiteracy, ignorance, niggard, cowardice, 

obscenity, and he would escape from the rescue of his lovers from death in battles2. 

During this era, Hassan's praise was limited to the Prophet (PBUH), his successors and senior 

companions who have done well & did their best in defending Islam. This type of praise differs 

from the earning purposes to avoid the fluctuation of the meanings of tenderness, generosity and 

so on, focusing on the description of the good qualities and the mission of the Prophet (PBUH).  

                                                           
2 Mr. Abdul A. Mahanna, Diwan of Hassan bin Thabit, page: 14. 
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It is enough honor for him that the Messenger of Allah (PBUH) was assigning a sermon preach 

for him in the mosque and standing boasting about the Messenger of Allah (PBUH) saying that: 

"Allah supports Hassan by the spirit of his almighty, whenever he frequently defends of the 

Messenger of Allah (PBUH)"3. 

 

It was narrated that those who used to satire the Messenger of Allaah (PBUH) among of Quraish 

disbelievers were: Abu Sufyan bin Al-Harith bin Abdul Muttalib, Abdul Allah bin al-Zubari, Amr 

bin Al-'As and Derar bin Al-Khatab. Someone said to Ali bin Abi Taleb May Allah be pleased 

with him that " you should satire those who satire us, then he replied: I will do, if the Messenger 

of Allah (PBUH) authorizes me". Then the prophet (PBUH) said that "Ali does not have what is 

intended to be".  Then he said: "What prevents the people who have supported the Messenger of 

Allah (PBUH) with their swords to support him with their tongues". Hassan then said "I am on it 

and said: I swear by Allah that nothing pleased me of what is said between my sight and Sana'a. 

The Messenger of Allah (PBUH) "How come you satire me though I am of them and how come 

you satire Abu Sufyan who is my cousin? He said: O Messenger, 'I will extract you from them as 

a hair is taken from dough".  Then Prophet said "Go to Abu Baker who is aware of the people's 

lineage more than you!  Therefore, He used to go to Abu Baker, may Allah be pleased with him, 

to recognize him for their lineage, and he used to say to him: leave off this and that person but 

you can mention this or that one. Then he began to satire them. When Quraish knew Hassan's 

poetry, they said: this poetry was not missed by bin Abi Qahafa4.  

The Messenger of Allah (PBUH) said to Hassan: satire them "means the polytheists" and the Holy 

Spirit supports you)".  As well as, Prophet (PBUH) said to Hassan: "O Allah! Support him with 

the Holy Spirit for his struggle for Muslims". Prophet (PBUH) said: "his sayings against them are 

                                                           
3 Abu Dawood, Al-Saajistany, Sulaiman bin Al-Ash'as, Sonan Abu Dawood, literature book, what is mentioned in the 

poetry, Hadith no. 4361, Beirut, the Scientific Book House. 
4 Ibn Al-Atheer, Abu Al-Hasan Ali bin Abi Al-Karam Mohamed bin Mohammed: Lion of the jungle in the 

knowledge of the Companions, part 1, page 254, Beirut, the Scientific Book House, 1st edition, 1999. 
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greater than the impact of arrows"5.  The Messenger of Allah (PBUH) supplicated for him to be 

supported from Heaven, He said" O Allah! Support him with the Holy Spirit"6. It was also 

reported that The Messenger of Allah (PBUH) said that: "Neither the poetry of Hassan bin Thabit 

nor Ka'ab bin Malik nor Abdulla bin Abi Rawaha is poetry but it is wisdom"7.   

It was reported that Hassan has recited his poem of Prophet (PBUH) which started with:  

The one whose fingers broken in the wide space to the virgin whose house is empty.  

Till the poem ended with his saying:  

I satirized Mohamed but I replied instead of him, and Allah will reward me for this.  

Prophet (PBUH) said "Allah will reward you with Paradise, Hassan".  

When he reached to his saying:  

Mohamed's honor is more pious than the pious of my dad, his father and mine.  

Prophet (PBUH) said, "May Allah protects you against Hell, Hassan".  

As well as, when he said: Do you satirize him? And you are not efficient, so your evil is 

redemption to your goodness.  

The attendees said, "This is the fairest verse said by the Arabs”8.  

                                                           
5 Ibn Abdul Bar, the assimilation in the knowledge of the Companions, part 1, page 101, Beirut, Dar Al Fikr, 

1427/2006. 
6 Al-Bukhari, Mohamed bin Ismail: Sahih Bukhari, the book of prayer, the article of poetry in the mosque, no. of 

Hadith: 434 
7 Abu Al-Farag Al-Asfahani , Al-Aghani, edited by Samir Gaber, part 12, page 282, Beirut, Dar Al Fikr, 2nd edition. 

Prof. Gawad Ali, the Detailed in the history of the Arabs before Islam, Part 18, page 295, Baghdad University, second 

edition, (1413-1993). 

 
8 Prof. Sayed Hanafey Hasanein, Diwan Hassan bin Thabit, page 76. Cairo, Dar Al Ma'arif, 1983. 
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There is no doubt that Hassan bin Thabit had a high rank, revered by the caliphs and gave him 

more gifts at the same time. However, we did not find during the caliphate of Abu Bakr - May 

Allah be pleased with him – that poetry had a special position. It seems that his preoccupation 

with the expansions and the apostasy movement did not save his time to devote himself to 

directing or listening to poets, while Omar bin Al-Khattab loved the poetry, especially if there is 

no repetition of the word and meaning. A number of the poetic verses have been reported about 

the two Caliphs. 

 Abu Ubaida says that: Hassan had three favors over the poetry, where he was Al-Ansar poet 

during Pre-Islam (Al-Jahiliyah), the poet of the Messenger (PBUH) during the prophecy, and he 

was also the whole Yemen in Islam9.  Al-Asma'i mentioned that: Hassan bin Thabit was one of 

the most prominent poets. Then Abu Hatem said: he is inspired with soft verses, and then Al-

Asma'i said: Hassan was one of the most outstanding Arab studs.  

However Abu Hatem said that: invalid things are attributed to him10.  Al-Hutaia'a reported: tell 

the Arabs that their poet is the most significant one where he said:  

"They are tricked even though their dogs do not bark; do not ask about the coming persons"11.  

Abdul Malik bin Marwan said that the most significant praise verse the Arabs said, this was 

recited by Hassan's12.  

Alaa bin Al-Ala'a said: Hassan was the most prominent poet of the urban13. Abu Al-Faraj Al-

Asfahani said: Hassan is one of the poet's studs. The Nabega Al-Zobiani heard Hassan's poetry 

                                                           
9 Ibn Al-Atheer, Abu Al-Hasan Ali bin Abu Al-Karam Mohamed bin Mohammed: Lion of the jungle in the 

knowledge of the Companions, part 1, page 290, Beirut, the Scientific Book House, 2nd edition. 

10 Prof. Gawad Ali, the Detailed in the history of the Arabs before Islam, Part 18, page 295. Ibn Abdul Bar, Youssef 

bin Abdul Allah bin Mohamed, the assimilation in the knowledge of the Companions, part 1, page 102, Beirut, Dar 

Al Fikr, 1427/2006. 
11 Ibn Abdul Bar, Youssef bin Abdul Allah bin Mohamed, the assimilation in the knowledge of the Companions, part 

1, page 102. 
12 The Same source 
13 Abdul Rahman Al-Barkoky: Explanation the Diwan of Hassan bin Thabit, The Introduction, page 17. 
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and commented that: "You are a real poet, and Al-A'asha was one of his friends and saw him as a 

poet . Hassan bin Thabit, may Allah be pleased with him is considered the forefront of the figures 

that have captured the thinking of many researchers, especially those who study literary criticism.  

Hassan bin Thabit had his rank in Pre-Islam (Jahiliyah) which increased in Islam. Why not to be? 

And He is the poet of the Prophet (PBUH).  

There is no doubt that Hassan's conversion into Islam increased his linguistic vocabularies and its 

meanings. If the language gives the speaker the linguistic potential, and the spectacular expressive 

abilities to enable him to promote the ability to reflect the maximum expressive taste and "the 

speaker is the one who shapes the language in one way or another, and which he discovers during 

the pronunciation and listening, because it represents a kind of system of the creativity rules14.  

There is no doubt that Hassan acquired many words and meanings from the Holy Quran, and the 

Messenger of Allah (PBUH). 

The alliance of both the polytheists and the Jews against Islam, and the reasons that made these 

sects opposed to Islam were not religious. As well as, they did not pay attention to their religion 

before Islam, but their positions in the tribal society and their personal interests that motivated 

them to fight Islam and Muslims. Therefore, the poetry that has been said against Muslims cannot 

be considered religious, because it is nothing more than being a political opposites or satire 

poetry. 

We find many of the Holy Quran verses which talks about the praise of Allah Almighty, the 

recognition of thanks to the creatures and his strength. Therefore, the Muslim poets went to 

sanctify Allah for what they saw in the mystery of his creation of the nature and the universe. 

Hassan bin Thabit was one of the first Muslim poets who recite the praise of Allah. 

2. The belief in Allah & Allah Attributes in Hassan bin Thabit's Poetry: 

                                                           
14 Prof. Karim Zaki, Hossam Al-Din, "Traditional origins in the linguistics", page 68, Egypt, The Egyptian-Anglo 

Bookshop, 1st edition, 1985 
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The belief in Allah and His attributes are among the most important poetic themes of Hassan bin 

Thabit. This faith made him aware of the facts and values of things, and filled his heart with the 

goodness and guidance. He praised His Lord and declares with His mighty and superstitious 

power and greatness. 

 

Hassan bin Thabit was distinguished among the other poets with his knowledge of his Lord that 

he obtained from the one who was the most knowledgeable and the most piousness of them of 

Allah; He is Prophet (PBUH). Prophet (PBUH) glorified the hearts of his companions with love, 

knowledge and revere of Allah. So they bowed and prostrated to Allah and they fled to not from 

him.  

His supreme faith and his great belief in the monotheism of Allah and His attributes are emanated 

by His poetry. He recited his poem for thanking Allah almighty:  

You are the right God, my Creator; I declare my lordship and worshipping to you among all the 

whole people.  

O Lord, you have been exalted from those who believe in other God else.  

You are only having the whole creativity, blessings and the entire matter. We are only guided by 

you and thee (alone) we worship.  

Because the Firdaws paradise in which he will be immortalized, is the reward of Allah to any 

monotheist15.  

We notice that he combines between the Messenger praise and thanking Allah in one verse, as he 

says:  

                                                           
15 Abdul Rahman Al-Barkoky: Explanation the Diwan of Hassan bin Thabit, The Introduction, page 98. 
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I bear witness with the permission of Allah that Mohamed is the Messenger of the Lord who is 

over the Heavens16. 

Hassan was talking to Allah's Apostle privately in his nice verses begging the high paradise of 

Firdaws from Him, where he recites:  

O Lord! Gather us with our prophet in a paradise to sway the eyes of the enviers17. 

Reward us the Firdaws of Paradise, O Possessor of Glory and Honour, O Possessor of supremacy 

and sovereignty. 

Hassan bin Thabit declares the greatness and the pride of his Lord in the lamentations of Osman, 

may Allah be pleased with him, where he threatens the killers of Osman of the near arrival of the 

Mu'iwiya's army to revenge them and says:  

You will hear Allah is the greatest in their homes soon to revenge for Osman. 

He also testifies and undertakes the monotheism and the oneness of Allah, as well as he makes 

The Holy book is the main guide to be followed and led by its guidance, where he says:  

We are aware that Allah is the only Lord and His Holy book becomes the main guidance. 

He invites people for the monotheism of Allah and to leave the worshipping of the deities. He 

says to the disbelievers to reverse their sincere devotion exclusively for Him, and expels the 

worship of idols:  

Do not create rivals for Allah, believe in Him and do not wear clothes like the non-Arabs 

costumes. 

Hassan bin Thabit believes that Allah is the true preparatory; He is the one who achieves the 

victory, supports the believers and gives the best reward.  

                                                           
16 The Same source 
17 The Same source 
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He supported the believers in their battles and rewarded them the best. 

He the almighty relieved their distresses by the revelation of a Holy verse by our blessing Lord, 

after they had been despaired. 

He comforted the eyes of Mohamed and his companions and humiliated every false untruthful 

believer.     

As well as, he says in a glittering style:  

If you leave him, my Lord has the power. Any lost will return thanks to Him.  

Allah is my Lord and we do not leave His command, it was not a living that wanted to be 

restored. 

We do not seek a supporter Lord other than Him, till we are close to the time of the afternoon 

appointment.    

He frightened the enemies of religion by the power and the punishment of Allah through the 

following verses: 

If Allah makes some people survive with their actions, and their support to the Merciful Lord of 

the universe.  

O Otaib bin Malik, My Lord will disgrace you and He will punish you with any thunderbolts.  

Hassan believes that Allah is the one who Honor and Humiliates, He who honor whom you will 

and He humble whom you will:   

Otherwise, wait for the executioner's day in which Allah honor those He will. 

Hassan believes that Allah tortures the enemies of Islam with the hardest torment and disgraces 

them in this world and the afterlife:  

The Lord hastens him, and He destroyed all his people with a very ugly shame and hard torment.     
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Hassan bin Thabit thinks that Allah has honored them with His religion and Prophet.  It is He who 

has sent His Messenger with guidance and the religion of truth, and then it is He who supports His 

Messenger and His Companions with great victory. He is a real supporter and patronized for the 

believers:  

Allah, who is the only Lord, has honored us with the spent days which do have not a similar 

shape. And with the Lord's victory to His Prophet and his religion, and also honored us with a 

unique name that has not been called before.   

He recited the same matter in another verse:  

The Lord has achieved the victory to Islam followers in the battle against the tribes of Bani 

Obiyah and his group.   

Hassan bin Thabit knows that Allah is the sender of Prophet Mohamed PBUH). He is who we 

first to praise him, where Hassan says: 

He warned us with a Hell, promised of a paradise, He taught us Islam, so we thank Allah.  

Hassan bin Thabit that Allah is the only one who gives the real rewards and He has the rewards of 

all the good and bad deeds because He rewards the believers and disgrace the rebellious: 

I satirized Mohamed but I replied instead of him, and Allah will reward me for this.  

It was narrated that when the Messenger of Allah (PBUH) heard that, He said: "Allah will reward 

you with Paradise, Hassan!". And Hassan said:  

The Firdaws paradise, in which he will be immortalized, is the reward of Allah to any monotheist.   

Hassan bin Thabit knows that Allah is the forgiver; the merciful of His worshipers, forgives their 

sins, and grants them:  

He is the forgiving of the small sins, accepts their excuses, and Allah is more generous with His 

rewards if they do kind deeds.    
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Allah is the One who fulfilled His promised in the faith of Hassan bin Thabit Al-Ansari, where he 

says:  

The Messenger of Allah calls them when we throw them in our hearts.  

Didn't you find my speech was right? And the command of Allah is taken by heart.  

They did not speak. But if they did, they would say you are right and have a correct opinion.  

Hassan believes that Allah is the one who is Just and truth & lies are not considered equal.  

O People show yourselves and truth and lies are not equal with Allah.  

He "May Allah be pleased with him" said that: 

They are the allies of Allah, who He sent down his judgment and the Holy Book upon them.  

He also said: 

Allah honored us with the victory of his prophet and He based the Islam pillars by us. He also 

honored His Prophet & His Holy Book, and honored us with the audacity.  

Hassan believes in Allah Almighty's ability, where he says:  

The necks of the sons of Al-Najjar were all humiliated, and it was a matter of Allah's command 

has been destined.    

Allah's power predominant the universe as the moon's predomination of the stars. The poet 

benefits from the universe to provide an example of Allah's ability, where he says:  

Allah has highlighted some sayings over their words, as the moon rise above the stars.  

No one can prevent to the act of Allah it is a reality inevitably, even the humans and elves that.  

Hassan bin Thabit on the day of Badr said: 

O good slaves, our hard testing and our view and death shall be destined 
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We have the first foot towards you, and those who are proceed and behind us follow the 

obedience of Allah. 

We know that the sovereignty is only for Allah and the will of Allah is inevitable.    

Allah executes His command and no one can stop or meet Him. Hassan bin Thabit said praising 

Badr day and taunting the disbelievers:   

I overcame them; Allah executes His command, a war of a blazing fire.  

The whole creation cannot conceal anything from the knowledge of Allah; He knows what is 

hidden and what is revealed, He even knows what the breasts conceal:  

Allah knows what I seek for them, and what my breast and reps conceal.  

I seek for the majority of the people who sought in the middle of the clan inadvertently non-

greedy. 

I will not reconcile those who have come back and let them down and I will never miss them 

again. 

He wants to say that Allah knows how much I strive for them, how much my behavior towards 

them, and what my ribs bear of complacency and loyalty for them. Why I do not seek for them, as 

they have been seeking rapidly. I will continue in my pursuit of them. I will not reconcile those 

who come back or let them down. I will keep them in their absence and my tongue will not say 

any ugly word against them. 

Allah is the one who watches over His Servants and knows what they are conceal, but He grants 

respite to the Day of Judgment.  

According to Hassan bin Thabit May Allah is pleased with him: 

You said that you will not be seen, but you are wholly visible to Allah. He judged you all by His 

verses.  
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Mohamed and the All-Mighty tell him of what the hidden thoughts and sayings conceal.   

None forgive sins except Allah Almighty; He does not give the power of forgiveness to creatures, 

but he limited himself to it. As reported by Hassan bin Thabit that;  

I have seen you; May Allah forgives you, one of the free married women without any kids.  

Allah is the only is the true giver (benefactor), He who gives His blessings to the whole creatures 

in general and to the honest Muslims in particular. Through which Hassan bin Thabit (May Allah 

be pleased with him) says:  

How many troubles has Al-Zubair defended for Al-Mustafa with his sword? And Allah rewards 

more.  

Allah is the guide who guides people to goodness and truth after they have been drown in the 

misguidance and temptation. Hassan thinks about it and says: 

The Lord guided them after the misguidance, who follows the right shall be guided. 

Trust and depend on Allah, entrust the matter to Him Almighty, and the hearts affectionate to 

Him Almighty are of all of the greatest reasons that achieve the required, expel any disaster, and 

needs are fulfilled. The more the meanings of trusting managed the hearts, the greater the 

achievement of the required things. This is the case of all Prophets and Messengers. Linguistically 

means, the dependence on others of any matter, and technically means: the sincerity of the heart 

adoption to Allah in the acquisition of the interests and expel of the world and afterlife things18.  

Al-Jarjani (May Allah has mercy on him) said: trust is depending on Allah, and despair of the 

hands of the people19.   

Hassan bin Thabit refers to entrust the Prophet's companions to their Lord and say:  

                                                           
18 Ibn Rajab Al-Hanbaley, Abu Al-Farag Abdul Rahman bin Ahmed, Collector of Sciences & wisdoms, page 409. 

Beirut: Dar Al Ma'arefa, 1st Edition, 1408 HJ. 

19 Al-Jirjany, Mohamed Al-Sayed Al-Sharif: Definitions, page 76. 
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We have been reported and have not heard of your saying till we drank too much but not little.  

Sticking with an unbroken rope, washed and extended of the Lord's ropes20.  

Piousness is the human virtue and behavior, the commitment to the directions of Allah and his 

creatures. This is translated by the performance of his duties towards his Lord, parents, homeland 

and his community. Piousness is also the true honest love and respect. It is also the pillars of the 

religion and faith that is reflected in the human behavior and conduct. As well as, it is the 

sacrifice we offer to our parents and others without waiting for any returns. 

The concept of piousness varies from one religion to another, but its content and principals are the 

same. In general, it calls for the spiritual and behavioral aspect of the human, so that he is rises to 

the highest rank towards his Lord and among his own kind.  

Hassan bin Thabit (May Allah be pleased with him) mentions the piousness of the Prophet 

(PBUH) and says:  

I mean the Messenger, Allah distinguishes him with the piousness and generosity of all the 

creatures21.  

Hassan praises the piousness companions and says: 

All the forefront of Fiher (Jewish family) and their sons have created a new guidance to be 

followed by people.  

It was accepted by those whose intention is the piousness of the Lord and with command that they 

created 53.  

Hassan bin Thabit did not determine many things in praising Allah. But his different poems - 

which he recited in an improvising way - among the various topics in the praise of Allah 

Almighty indicate Hassan's love to Allah because the language is the mirror of the mind and the 

                                                           
20 Al-Barkoky, Abdul Rahman: Explanation the Diwan of Hassan bin Thabit, page 86. 
21  The Same source 
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store of the literature and tongue is the translator of the heart. He sometimes promises the 

believers with His mercy, and frightens the disbelievers with Hi torment and torture. He believes 

in his power, his pride, and gets driven to his act and satisfaction, so that the researcher can say 

that he was a true honest believer who believes in Allah, loves Him, and always thinking of His 

abilities and providence from time to time. He was thinking about His verses and subjecting to 

Him in each of his situations. 
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Abstract 

The increasing volume of intellectual production and the diversity of its subjects, sources and 

languages have led to the emergence of many problems facing researchers and information 

institutions. Perhaps the most important of these problems is related to the provision of storage 

space for information and the diversity of processing methods in addition to problems related to 

the flow of information and methods of benefit from it. The present research aimed at 

highlighting the concept of cloud computing and clarifying the nature of its services and the 

models used in libraries and information centers for both beneficiaries and researchers. In order to 

achieve the required results, the researcher will use the qualitative method through reference to 

various resources, including, books, articles, papers and theses related to the current research. The 

research concluded that cloud computing techniques are very useful for libraries and information 

centers, especially as they will help libraries save costs and provide new services. However, the 
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number of libraries that benefit from cloud computing is still low. It is not easy to move to new 

technology with no trained people capable of dealing with these technologies, but in the near 

future we will find many libraries offering their services through cloud computing. 

Key words: Models, cloud computing, services, libraries, information centers 

1. Introduction 

With the development of available technologies through the web with the emergence of Web 2.0 

and Web 3.0 and the steady increase in Internet speeds available to users, many organizations 

have made their applications available for use through the Internet in what is known as cloud 

computing. This technique has allowed for its users better features such as saving expenses or 

providing services to a larger segment of the beneficiaries. 

Cloud computing technology provides the beneficiary and information institutions with the ability 

to store, process, transfer and share information from anywhere and at any time without the 

obligation to use the personal computer (Miseviciene et al., 2011). Cloud Computing is used in 

many applications, such as Google's e-mail service (Gmail, Yahoo Mail), various Google 

applications, Microsoft Office Internet applications, and Flickr photo applications that allow the 

user to keep and share their own image online with friends and family. 

The term cloud computing began to be used in early 1990, where cloud computing was inspired 

by the cloud code, which is often used to represent the Internet in maps and graphs, as with many 

other new technologies, this means different things for different people (Horrigan, 2008). 

Libraries and information centers have not been able to benefit from these technologies. Libraries 

have become involved in computerization projects provided by some of the commercial and 

service establishments that specialize in libraries such as Dura Cloud Project (Kaushik and 

Kumar, 2013). The present research aims at highlighting the concept of cloud computing and 

clarifying the nature of its services and the models used in libraries and information centers for 

both beneficiaries and researchers. 
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1.0 Research problem 

The increasing volume of intellectual production and the diversity of its subjects, sources and 

languages have led to the emergence of many problems facing researchers and information 

institutions. Perhaps the most important of these problems is related to the provision of storage 

space for information and the diversity of processing methods in addition to problems related to 

the flow of information and methods of benefit from it. Therefore, the problem of the current 

paper can summarize in the following questions:  

What are the Models of cloud computing services used in libraries and information centers? 

2.0 Research importance 

The importance of the study is to enhance the intellectual results published in the field of cloud 

computing. The study will also present some of the global experiences of a number of libraries 

and information centers that have already benefited from cloud computing applications. The 

importance of the study also highlights in clarifying the number of applications that can benefit 

the beneficiary and libraries provided by a number of search engines. 

3.0 Research methodology 

In order to achieve the required results, the researcher will use the qualitative method through 

reference to various resources, including, books, articles, papers and theses related to the current 

research. 

4.0 Literature review 

4.1 Definitions of cloud computing 
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Cloud computing is a technology that relies on the transfer of processing and storage space of the 

computer to the so-called cloud, which is a server is accessed through the Internet (Savatagi, 

2017). This procedure includes transforming IT programs from products to services.  

Cloud computing infrastructure is based on to advanced data centers, which provide large storage 

space for users and provide some software as services to users, and rely on the possibilities 

provided by Web 2.0 technologies (Yuvaraj, 2015). 

Singh and Veralakshmi (2012) defined cloud computing as the web services that offer cheap, 

secure, on-demand platforms that can be accessed and used in easy ways. Cloud computing can 

also be viewed as a computing method in which computer resources are provided as services and 

are accessible to users via the Internet without the need to acquire the knowledge, experience or 

even control of the infrastructure that supports these services (Kaushik and Kumar, 2013). This 

can be illustrated by the following figure. 

 

Figure 1: Simplified explanation of cloud computing (Khafaja, 2010) 

Alotaibi (2013) clarified that dealing with cloud computing requires a set of element, including 

(see figure 2): 
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1. The beneficiary or customer who will use this technology and benefit from its services 

through the use of a ready-made personal computer or mobile phone connected to the 

Internet. 

2. Platforms: represents the donors of the service. 

3. Infrastructure: it is the structure upon which the service is based. 

4. Applications: the applications that can be paralyzed by the user in the cloud, including 

word processing software, presentation and tables. 

 

 

Figure 2: Elements of cloud computing (Khafaja, 2010) 

The definition, which seems to be a combination of all elements, is the definition of the National 

Institute of Standards and Technology (NIST), which states that cloud computing is a model for 

enabling end-to-end access to the network on demand and sharing a set of accounting resources 

(applications, networks, and services) that can be deployed quickly and with minimal effort by 

management (Mell and Grance, 2017). 

4.2 The history and importance of cloud computing 
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The idea of cloud computing dates back to the 1960s, when John McCarthy expressed the idea 

that computing may be organized to become a public service one day. However, cloud 

applications did not actually emerge until the late 1990s and early 2000 when Microsoft expanded 

the concept of software use through the Web, followed by many companies (Alotaibi, 2013). But 

the most important companies that played an important role in the field of cloud computing is 

Google, which launched a number of services that rely on this technology (Khafaja, 2010). 

Google not only launched services to take advantage of this technology only; but launched in 

2009 integrated operating system for computers works through the concept of cloud computing. 

Cloud computing enables users to access their files and applications without having the 

application in their devices, thus reducing security risks, hardware resources, etc (Dhamdhere and 

Lihitkar, 2013). They are also used to perform complex operations that may require high-

specification devices (Iwari and Hamzat, 2017). Khan et al. (2011) added that cloud computing 

also saves a lot of money to buy the software that a user needs. All he needs is a computer 

connected to a high-speed Internet and connected to a site that provides the software he needs. On 

the other hand, cloud computing provides easy access to the applications available through any 

computer connected to the Internet (Yuvaraj, 2015). 

5.3 Models of cloud computing services 

There are many cloud services available on the Internet. The current section aims to refer to a 

number of these models that are suitable for the nature of the services provided by libraries and 

information centers. They also provide good benefits and services to users, as well as free services 

that do not require the user any financial costs. These services include: 

1. Google Cloud Drive: it is one of Google's most recent cloud services, which has gained 

global resonance and wide application by researchers and information organizations 

(Khan et al., 2011). This service was introduced in April 2012, allowing users to store 

their various files on Google's main servers. Through this the user can access the files, 

modify, add to it and make various adjustments at any time and place and through the 
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Internet (Kaushik and Kumar, 2013). Google also provides security and privacy for this 

data, which can only be accessed by its owner. 

Google Drive has many features, including (Khafaja, 2010): 

A. It is a unique cloud service that is a subsidiary of a global company with a reputation 

in the Internet. 

B. The company provides the user with the ability to store private files by providing 

storage capacity. 

C. The great power that Google servers have. 

D. Integrate Google service with other Google services. 

E. Availability of many services such as storage, sharing, and loading. 

F. The possibility of sharing work by establishing groups. 

 

2. Google Scholar Services: where they include two of cloud services: 

A. Publisher Support Service: a service that promotes easy access to digital content 

published in various scientific disciplines and from around the world. This service 

reviews scientific information for research, dissertations, drafts and abstracts from all 

disciplines and makes them searchable on Google (Khafaja, 2010). 

B. Google Scholar Citations: This service provides authors with a simple way to track 

citations related to their articles, and enables them to verify and calculate these 

citations using scales and graphs. It also enables researchers to present their 

intellectual findings to the public by searching for the researcher's name, and adding 

collections of related articles (Khafaja, 2010). 

3. Research Gate: The idea of this network was founded in 2008 by doctors and the 

computer scientist Horst. Five years later, more than 4 million researchers from 192 

countries have become users (Ning, 2011). This portal is a social networking website and 

a free collaboration tool for scientific researchers from all disciplines. 

4. Drop Box: it is an external site hosting files and has many benefits and advantages, and 

works to provide services to the cloud of the user on the Internet allows him to freely store 
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files. This allowed space can also be used as any normal folder on the same user's 

computer. This service has many features, including (Yuvaraj and Singh, 2012 ): 

A. Enables users to view, browse and modify their files from anywhere and in any 

geographic location. 

B. Save files for fear of loss, loss or damage. 

C. Let the user take pictures. 

D. Supports Arabic language files and other languages. 

 

6. Conclusion 

This technology has provided its users with many additional features, including: saving expenses 

and providing information services to a larger sector of beneficiaries. It also provides the 

beneficiary and information institutions with the possibility of storing, processing, transferring 

and sharing information anywhere, at any time and without obligation to use the personal 

computer. Libraries and information centers have not been able to benefit from these 

technologies, many of whom have opted to participate in computing projects that have been made 

available through some of the institutions that specialize in libraries. 

Cloud computing techniques are very useful for libraries and information centers, especially as 

they will help libraries save costs and provide new services. However, the number of libraries that 

benefit from cloud computing is still low. It is not easy to move to new technology with no 

trained people capable of dealing with these technologies, but in the near future we will find many 

libraries offering their services through cloud computing. 
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Abstract: 

Housing is recognised as the living area for people. Spatial configuration that can arise human 

activity, urban spaces security, local economies, raise house prices, residents physical and 

psychological health through social interaction encouragement. The purpose of this research is to 

investigate the social interaction of ‘Kareem’ public housing projects in Jordan, Abo-Alanda 

branch as a case study, and propose several recommendations for the competent authorities to 

improve further public housing projects. The study noticed that the issues are included within 

social interaction aspects. This indicates that through improving social interaction in the 

neighborhood, the mentioned issues could decrease greatly. 

Keywords: Housing, social interaction, Public housing projects. 

 

 

 

 

1. Introduction 

- ‘HOUSING’ as a term 

Dwelling physical, achievement process, ‘social-cultural relationship’, life’s expiration ways and 

people’s life heart…etc. (as cited in Dwijendra, N. K. A., 2013). 

HOUSING FUNCTIONS, according to Blauw (1994): 

1. ‘Shelter’ that considers basic functions of a home and a neighbourhood 
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2. ‘Utilitarian function’ i.e. facilities and activities of normal life routine 

3. ‘Domain functions’ which assures the user privacy zone. 

4. ‘Social function’ as the communication facility from home to outside world. 

HOUSING as a neighbourhood: 

The living area for people, and “the location for connections of social, economic, physical and 

environmental factors” (Dehghanmongabadi, A., Hoşkara, Ş. Ö., and Shirkhanloo, N., 2014). 

NEIGHBOURHOOD impact 

- Health, experiences, social relationship, and people’s behaviours that relates to their 

neighbourhood's satisfaction (Diez Roux, A. V., & Mair, C., 2010 

- Crime ratio since designed environment can increase or decrease it (Newman, 1973) 

- Social interaction since it considers an ‘Oopportunity’ or ‘Constraints’ for it (Yance, 1971) 

SOCIAL INTERACTION 

Is influenced by two major factors: ‘social variables’ and ‘physical elements’ (Hester,1984). 

Physical Elements 

Physical Elements can raise the social interaction by the following: 

• ‘Layout pattern, site plan, scale and proportion, land use mix and physical features’ 

(Heath, G. W., et.al., 2006). 

• Public spaces (Holland, et.al., 2007):- 

- Enable people, within a certain community, to meet and interact. 

- “contribute to the cohesion of communities” since people of different levels 

and ages are sharing the same area 
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- Allow “people to assess and reassess the characteristics of space and their 

own relationship with it”. 

- Offer young people who has a demand for gathering and practice 

sociability a suitable place. 

• Spatial configuration that can arise human activity, urban spaces security, local 

economies, raise house prices, residents physical and psychological health through social 

interaction encouragement (Holland, et.al., 2007), (Hillier, B., 1996). 

 

Social Variables 

- Sociodemographic features are related to ‘presence of children at home, owner-renter 

status, the length of residence and annual income’ (Hester,1984) 

-    The social network promotes ‘neighborhood interaction’ and ‘community formation’. 

It is noteworthy that there is a lack of research in this matter, especially in third world societies. 

Thus, the objective of this study is to explore the social interaction in the low-income housing 

projects in Jordan. The paper highlights the Kareem housing projects condition in general and 

Abo-Alanda housing project condition in specific. Furthermore, the findings intend to propose a 

helping model for policy makers in the government, or local housing and planning authorities in 

order to improve low-income housing project. 

 

 

 

2. Problem statement 
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The purpose of this research is to investigate the social interaction of ‘Kareem’ public housing 

projects in Jordan, Abo-Alanda branch as a case study, and propose several recommendations for 

the competent authorities to improve further public housing projects. 

3. Methodology (A qualitative and a quantitive research) 

3.1. Data Collection: 

Methodological procedures adopted in the investigation represent a varied approach to collect 

data by integral stages: 

(1) Stage one: : investigating the related literature and the project background. 

Alanda -of Abothe responsible committee face interview with -to-: faceStage two(2) 

neighbourhood. 

interviews by open code questions with a stratified random residents  face -to-: facehreeStage t(3) 

sample (n= 250) that represent the population with 95% confidence level. 

Moreover, the site of the study was visited twice at noon during working days to assure residents’ 

presence in their homes and the study was also carried out in September of 2016 on the 

assumption that residents’ behavior won’t be restricted to the winter cold or the summer hot. 

 

 

 

 

 

 

3.2. Data Analysis: 
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Attributes will be predicted through previous literature in order to extract the most affected factors 

and aspects on social interaction. After that, data will be compared and analyzed using field data ( 

interviews of residents and related committees). 

• Housing projects 

According to Davidson, C. H., et.ql., (2007), low-income housing projects in developing 

countries are confused through some factors: 

 

• Construction codes and standards; houses are either unaffordable or non-standard houses. 

• Projects limited construction schedule; low-income houses suffers consistent construction 

delay. 

• Social vulnerability; the residential community condition. 

Moreover, Al-Homoud, M., et.al., (2009) concluded that the housing demand factors in Jordan 

are: demographics, housing financing system and financial liberalization, government policies 

regarding financing and interest rates, and the supply aspect. Those factors affect the residential 

housing choices and capabilities, which indicate the increasing need for the low-income housing. 

Thus, the government suggested Kareem housing projects with the guidance of the HUDC. 

• The HUDC public housing project 

The HUDC has been the head of the Jordanian residential sector for about four decades by 

achieving 185 housing projects which served over 84,000 family. In addition, the HUDC official 

elaborated that ‘Kareem public housing project’ is within the national residential strategy, which 

aims to enable low-income citizens to obtain suitable housing within an acceptable urban 

environment. ‘Kareem public housing project’ was declared in 26th of February 2008 to permit 

100,000 citizens for having their own habitat enduring the next 5 years. The study will take Abo-

Alanda project as a case study since it is the closest branch to the capital city – Amman. 
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• STUDY SITE 

• General view 

For the purpose of our study we chose Abo-Alanda housing project, located in the capital suburbs. 

 Although the project was started at 2008 but many facilities are not finished. Moreover, it is 

noteworthy that only 60-70% of the residential units are inhabitant and the remains are offerd for 

rent or sell. However, the project has an area of 160 ha with over than 1700 residential unit 

(figure1). 

 

Figure (1): Project location 

4. Analysis 

• As a suburbs project 
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As the studies noted that people prefer the suburbs’ sites more than inner cities’ locations for 

better housing, better services and better transportation (Lord, J. D., & Rent, G. S.,1987). 

However, in Jordan that was not the cause for the residents who decided to live in the housing 

project that were located beyond the residential area. Abo-Alanda housing project (figure 5), as 

the other branches of Kareem housing project, located in the suburbs due to the lack of suitable 

sites, as HUDC explained. Therefore, by comparing the common advantages of living in the 

suburbs, Lord, J. D., and Rent, G. S. (1987) suggestion, with Abo-Alanda housing project as a 

general overview, we can notice the following: 

 

1. Better housing: The houses are suffering from high humidity problems; walls are cracking 

around the house. 

2. Better services: There is a great shortage in services either for the lack of operation or the 

staff. 

3. Better public transportation: The site has only one bus that comes three times a day. This 

inconvenient transportation has been a main reason for residents to offer their homes either for 

renting or for sell. 

4. Parking lots: The project does not provide enough parking lots. 
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Figure (2): Abo-Alanda suburbs location 

 

 

 

• As a segregated project 

According to Dias, L. M. C., and Márcia, L. (2013), ‘segregation’ is a term that argues project 

location suitability in the city, and social concentration in certain regions or neighborhoods. 

Moreover, they added that segregation is also related to social separation, inequality of access to 

an urban space, inequality of infrastructure and building condition. Accordingly, in comparison of 

those attributes to Abo- Alanda housing project, it is clearly that it considers a segregated project 

due to its condition in location, accessibility, infrastructure and social aspects. 
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• Project components 

The project varied between two building types: Four apartments building and three apartments 

building; Semi-attached building and Attached building (figure2). The apartments’ areas were 

contains some services, parking lots, and (13m . Moreover, the project 2135) m-varied between (90

to 6m) streets. 

 

Figure (3): Project components 

 

• Services 

The project was designed to provide two schools (males and females), a commercial center, a 

medical center and green areas. However, only the females school, couple of small shops and the 

medical center with many services shortages were valid (figure 3). 

Parking lots 

Four apartments building 

Semi Attached building 

Three apartments building 

Attached buildings 
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Figure (4): Project services 

• Buildings   

Each building has four floors from the highest street and it rises along with topography(figure4).  
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Figure (5): Building examples 

2. Users Perspective   

Andrews and Withey (1976) noted that individuals’ satisfaction with their social relationships 

occupies an integral part of their social interaction (cited in Barrera, M., & Ainlay, S. L., 1983). 

Accordingly, the interviewers asked open-ended questions to define the residents’ dislikes 

issssues about their neighborhood i.e. users complains, which were narrowed to the following 

aspects (figure 7): 

A) Services: 

• Medical centre stuff shortage. 

• Construction delay of the male school. 

• Construction delay of the public park. 

• The non-operated commercial centre. 

• The lack of any kind of entertaining centers. 
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• The lack of cleaning services. 

• The lack of public transportation in the area. 

• The great walking distance (1.6 km) to reach the main street (Figure 6)  

 

Figure (6): Walk distances for the nearest street and services 

Building ConstructionB)  

• Humidity cracks and rankness. 

• Inefficient Pipes’ instillation. 

• Inefficient thermal isolation system. 

HealthC)  

• The threat of water treatment facilities. 

• The threat of insects’ diseases. 

• The lack of cleaning services; stuff, waste containers and waste tracks. 
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Social SafetyD)  

• Thiefs’ threats. 

• Drags threats. 

• The lack of social integration. 

• People isolation. 

Parking lotsE)  

• Inconvenient parking lots capacity. 

 

Figure (7): Users Complaints 
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2. Responsible Committee Perspective 

The study interviewed the Responsible Committee of the neighborhood which presented all the 

documentation of user complains and issues. These documents included all the problematic issues 

in the neighborhood and after reviewing them, it has been cleared that all problems were 

.Administration’underneath one aspect; ‘ 

The major administration issue in the neighbourhood is about the Responsible Committee itself in 

which the staff competes for positions and neglect responsibilities. However, the other issues are 

the following: 

• Residents have problem with the school administration that disregard their duties. 

• Lack of residents’ cooperation. 

• Medical center administration doesn’t provide convenient services to the users due to the 

lack of staff and capabilities. 

• The weak ability to reach the official bodies to solve major issues that threatened 

residents’ health: 

• The threat of water treatment facilities. 

• The threat of dirt. 

• The threat of insects’ diseases. 

• Public transportation  
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5. Results  

Figure(8): Social interaction Aspects Conclusion 

 

 

1. Neighborhood Study Conclusion 
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Through comparing the previous two diagrams, the study logically linked the neighborhood issues 

with social interaction aspects. 
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6. Conclusions  

Primary conclusions 

- The study noticed that the issues are included within social interaction aspects. This 

indicates that through improving social interaction in the neighborhood, the mentioned 

issues could decrease greatly. Therefore, this study will proposed a model that presents 

design elements and regulations to improve social interaction in order to minimize the 

mentioned problems. 
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Primary conclusions for Regulations  

- It is noteworthy that HUDC or any responsible committee for public sector projects 

provides only a primer draft for the project, which includes the visualization image of the 

project without any indication of how the project can remain alive. This has been 

considered while suggesting the following regulations: 
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The purpose of this paper discovers rule and effect of Human Resource Management (HRM) 

practices on employees. The Department of Human Resources Management occupies place in all 

companies and institutions - whatever its field of work - it specifies and placement of employees 

and solve their issues. HRM is the essential foundation of organizational performance. 

 

Organizational performance ensures the continuity of organization to be competitive in the global 

market. In this paper we introduced the concept of human resources management, Human 

resources management functions, the challenges it faces and its role in the success of the 

institution, the strategies used in achieving the objectives of human resources management, the 

definition of institutional performance and the rules of institutional performance, the relationship 

between human resource management and institutional performance. 

 

Keywords: human resource, human management resource, performance, institution, strategic. 

1. Introduction  

Human resources an important element in the institution, human resources is capable of 

innovation, replenishment, development and implementation and seeks to favor the value of the 

enterprise. Therefore, the management of human resources in the institution obverse range of 

challenges in the selecting suitable staff for the institution and to meet the requirements work. 

Thus, there is need to develop the ideas and strategies to improve Interaction between employees 

and employers and develop a comprehensive vision to help human resources Managers to get 

better results and improved performance.  

The first officially department to human resources management has been identified since the 

1920s (Ferris, Buckley, & others, 1999). Typically, managers viewed the department of human 

resources management as a tool to dealing with staff, saving reports, and maintaining 

organizations. Today, the world recognizes the importance of human resources in achieving 

access in the efficient way. Only a few axes can devise the hidden power of human resources and 
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introducing them into market leaders. HRM's function has evolved to become a strategic partner, 

exchanging ideas, points of view, and resources with marketing, finance, and accounting 

department. (lee, wu, & others, 2010) 

Organizations seek to improve organizational performance, create competition between them, 

take more markets, more customers, more sales, and achieve goals such as: cost reduction, sales 

levels, increased customer numbers, increased market share, improved productivity and quality, 

And innovative products. These goals will be achieved through human resources and human 

resources management in organizations, as the key to. (Cania, 2014) 

The studies indicate that the purpose of strategic human resources management to improve 

business performance through personnel management. The question that inspired this paper how 

human Resources management improves the performance. 

2. Human resource management  

Before defining human resources management, we need to know the concept of  human resources. 

Human resources are all individuals and manpower in an organization or company, including 

managers and employees. (O’riordan, 2017) 

 

2.1 Definition of strategic human resources management  

Human resources management has more than meaning. The first definition of HRM is the process 

of managing people in organizations in a structured and thorough manner. This covers the fields 

of staffing (hiring people), retention of people, pay and perks setting and management, 

performance management, change management. This is the classical definition of HRM which 

leads some experts to define it as a modern version of the Personnel Management function that 

was used earlier. (juneja, 2014) 
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The second definition of human resources management involves managing people in the form of 

a collective relationship between management and staff. This approach focuses on the objectives 

and results of the human resources management function. that means the human resource function 

in contemporary organizations is concerned with the concepts of empowering people, developing 

individuals, and focusing on relationship consolidation between management and staff. Therefore, 

the human resources management is “both the art of managing people by recourse to creative and 

innovative approaches”. (juneja, 2014) 

 

The word "strategy" was first used in 1656, which means "commander-in-chief". In the 

management context the strategies human resource management is the set of managerial decisions 

and actions that determines the long-run performance of a corporation’ (Wheelen, Bamford, & 

others, 2015) 

 

The institutions applied a set of functional strategies in their work to maintain employees, such as: 

• The strategy of establish a staff and capable of achieving management objectives. 

• The strategy of attract employees are characterized by high functional skills. 

• Strategy for training and development of the employees capabilities. 

• Strategy for the care and appreciation of the employees. 

 

 

3. The strategic management process is divided into five steps: (bratton & Gold, 2017) 

 1. Mission and goals. The first step in the strategic management model begins with senior 

managers evaluating their position in relation to the organization’s current mission and goals 

through the actual operating procedures of the organization. 
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 2. Environmental analysis. The process of the Environmental analysis is done by determine the 

internal organization strengths and weaknesses and the external environment for opportunities and 

threats. 

 

 3. Strategic formulation. Strategic formulation involves evaluating the interaction between 

strategic factors and create strategic to meet the organization’s goals. 

 

4. Strategy implementation. Strategy implementation is focuses on the techniques used by 

managers to implement their strategies. it refers to activities deal with leadership style, the 

information and control systems, the structure of the organization, and the management of human 

resources. 

 

5. Strategy evaluation. Strategy evaluation is determining the extent of the actual change and 

performance match the desired change and performance. 

 

3. Limitation and challenges of human resources management: 

In view of the recent developments that accompanied the phenomenon of globalization and the 

technological developments in this time, this requires business organization to add practices and 

strategies that increase the flexibility of performance and the speed of adaptation. the most 

prominent obstacles and challenges faced the process of human resources management, the 

following: (joshi, 2007) 

- Globalization: Today's the technological development and its drastic changes in the work 

environment have an impact on human resources management in terms of the problems and laws. 

- Internal restructuring of organizations: This is a major challenge to human resource management 

in the reorganization itself. 
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- Changing Demographics of Workforce: Reflects the frequent tweaking of the workforce on the 

performance of human resources management. 

 

- Government legislation and laws: Government regulations are the basic structure governing the 

performance of human resources managers, as they are the primary administrative authority of 

administration in the institution. 

 

 

 

4. Human resources management functions: 

- Strategic Management. 

The strategic management of human resources improves the company's net profit by knowing 

how human capital affects organizational success. (mayhew, 2018) 

 

- Training and development. 

Human resources training and development specialists coordinate new staff orientation, a 

fundamental step in establishing a strong relationship between employer and employee. HR 

training and development also provides training that supports the Company's fair recruitment 

practices and staff development to prepare leaders who aspire to supervisory and managerial 

roles. (mayhew, 2018) 

 

- Employee Satisfaction. 

Personnel Relations Officer at the Human Resource Management Division assists the 

organization in achieving high standards of performance, spirits and satisfaction of the 

employees, by finding ways to enhance the relationship between the manager and the employees. 

(mayhew, 2018) 

 

- Employment and onboarding. 
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HR personnel manage the recruitment process from a CV scan to scheduling interviews to equip 

new employees. It identifies the most effective ways to recruit applicants, including the 

assessment of which applicant tracking systems are best suited to the needs of the organization. 

(mayhew, 2018) 

 

- Accountability issues. 

Human resources staff reduces the Company's exposure and responsibility for allegations of 

unfair recruitment practices; identify and analyze and solve problems in the workplace. (mayhew, 

2018) 

 

5. Organization performance 

Institutional performance is the sum of the outputs that the institution aims to achieve and refers 

to the means used to achieve those goals. 

 

5.1 Organization performance concept: 

Organizational performance includes three specific areas: financial performance such as profits, 

return on assets, return on investment; product market such as sales, market share; and 

shareholder return such as total contributor return, economic value added. (yip & others, 2009) 

 

 

  5.2 Roles of Performance Measurement 

A weak measurement methodology can be a major factor contributing to thwarting the company's 

progress. on a nether hand, A well-designed performance management system, is a key factor 

contributing to enhanced management planning and management. In fact, it can be said that 

property management (PM) allows business management to excel by enhancing motivation, 

monitoring performance, and improving the 7 degrees of communication, problem diagnosis. 

(waggoner & Neely, 1999) In addition, PM can provide an effective approach to the study and 
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definition of management strategy, as well as enabling the correct perception of the current and 

booming conditions that affect the company's progress. (Lebas, 1995) 

6. The relationship between human resources management and performance: 

Organizational performance has a significant impact on the behavior of the companies and their 

employees. One of the results of this effect the increase in the number and variety of technique 

and methods to accurately measure performance and the establishment of a gradually important 

research field for both companies and academics. (metzger, 2007) 

 

Research has confirmed a relationship between strategic human resources management and 

business performance. Most studies and publications in human resources management have 

identified the concept in terms of individual practices, human resource management practices and 

policies that affect attitudes conducts and employee performance. It focuses on several important 

practices that positively impact organizational performance, such as HR planning, placement, 

selection, training, development, reparations, performance management, and employee relations. 

(klein, 2014) 

 

Human resources management plays an important role in the management of institutional work, 

from the strategic planning of the image of the company and Completion of the development 

process and raising the value of the institution. 

 

 

7. CONCLUSIONS 

This paper aims to provide an overview of the concept of human resources management and 

institutional performance, strategic management, the most important strategies in the development 

of institutional performance, the relationship between human resources management practices and 

business development, some human resources management objectives such as reduce cost, 

increase the number of Customer, increased product quality, improved productivity, and The 
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relation between human  resource management and organizational performance. Human Resource 

Management has played an important role in enhancing the relationship and trust between 

employees and their institutions through training, polarization and motivation. 

Human resources department improve the company net profit through knowing how to human 

capital effects on organizational success. Human resources professionals develop realistic 

compensation structures that determine the company's competitive wages with other companies in 

the region, in the same field or companies competing for employees with similar skills. Conduct 

wage and salary surveys to maintain compensation costs with the organization's current financial 

position and expected income. 
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