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BASMATI Glossary 

Term/Acronym Definition 

Mobile cloud 
services 

Online services offered by cloud resources to support mobile apps. The 
backend of the mobile apps. 

CP 
Cloud Provider. The actor that provides the cloud infrastructure/resources, such 
as VMs 

CSP 
Cloud Service Provider. The actor that provides cloud services on top of a rent 
infrastructure from a CP 

Cloudlet 

Limited capacity infrastructures with virtualization capabilities, often used to 
support a limited amount of users or perform a limited set of operations on 
behalf of the central cloud infrastructure that hosts the complete application 

Edge resources 

Resources aimed to operate specialized functionality, located at the "edge" of 
the network infrastructure, thus, closer to the end users. Examples are (clusters 
of) RaspberryPis or cloudlets 

BUDaMaF BASMATI Unified Data Management Framework 

KE Knowledge Extractor 

DM Decision Maker 

RB Resource Broker 

MVD Mobile Virtual Desktop 

DASFEST An 3-day long music festival taking place in Karlsruhe, Germany every July 

ACE 
Amenesik Cloud Engine. The cloud service deployment tool through which 
actual federation is achieved 

BEAM 
BASMATI Enhanced Application Model. An extension of the TOSCA 
specification 

ASP 
Application Service Provider. A Federation user that rents resource services in 
order to provide an Application services to End-users 

Brokering 

The matchmaking support provided by BASMATI platform to decide about the 
best cloud resources to exploit for the execution of the back-end of BASMATI 
applications. This activity regards the placement of the services or data on 
computational resources and storages belonging to the cloud data centre and 
the cloudlets within the federation. 

End user 

A user who benefits the various application and infrastructure services provided 
by the Cloud. Within BASMATI, the most typical example is exploiting the 
Cloud federation via a mobile device (possibly a laptop) using specialized apps 
or a web browser. 

Offloading 

The ability of BASMATI platform supporting the runtime placement of the 
components composing the front-end of BASMATI applications on edge 
resources available nearby the end user. This activity takes place both when 
edge and mobiles exchange one each other their own workload or when such 
devices transfer some workload to the clouds or cloudlets. In BASMATI we 
often distinguish Front-end offloading, related to the mobile part of application, 
from Back-end offloading, concerning the server side of applications. The latter 
roughly translates to the known concept of Cloudbursting. 

QoE Quality of experience. It is a measure of a customer's experiences with a 
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service. It may be related to some aspects of the QoS and QoP, but can also 
take into account other metrics. 

Service 
handover 

Service handover refers to the activity of transferring an active service between 
two computational resources (e.g. Cloudlets) with minimal or no disruption on 
the availability of the service. Ideally, service handover is transparent with 
respect to the user. 

Situational 
Awareness 

The ability of the BASMATI platform to recognise the “situation” characterising 
the actual combined status of users, applications and resources, aimed at 
achieving an effective and efficient management of applications and resources. 
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Executive Summary 
The purpose of this deliverable is to specify the dynamic deployment structure of brokerage 

platform. The dynamicity can be seen by its ability to adapt to its structure to the current usage 

of the platform. In the beginning of the report, the design and specification requirements of the 

deployment in multiple aspects such as scalability, reliability, and performance are described. 

Next part of the report is explaining how the requirements can be achieved for the components 

in brokerage platform.  
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1 Introduction 
In deploying a platform, one of the characteristics that is preferable in a platform structure is 

dynamism. A dynamic structure can self-adapt its own system to runtime’s environment after its 

initial built. Dynamic structure provides extensibility, customizability, and reliability in large 

software systems. Hence, dynamic changes of the structure are crucial to the expansion of long 

running and mission-critical platforms [1]. Possible changes that can be applied in a dynamic 

structure are: 

 Adding new components,  

 Upgrading/downgrading existing components, 

 Removing unnecessary components,  

 Reconfiguring application architecture, and  

 Reconfiguration of system architecture. 

1.1 Relationship to Other Deliverables 
The D4.5 report is taking into account the content of State of Art and Requirement Analysis 

Report (D2.1), which is guiding the structure of this report to consult to the latest and most 

advanced systems available in current world. While D4.5 report is mainly talking about the 

deployment and software structure of brokerage platform, D4.3 report is discussing about its 

algorithms. Therefore, the two reports are directly related. Brokerage platform as one of the 

parts in BASMATI should look at the big picture explained in D2.3 report. In the end, the 

prototype from this report is constructed in D4.6 demo, thus D4.6 should take inputs from this 

report. The relationship of D4.5 report to other deliverables can be seen in figure 1 below.  

 

Figure 1. The relationship of D4.5 report to other deliverables 

1.2 Outline of deliverable 
Chapter 2 discusses the platform in general. The requirements are defined in this chapter in 

both design and specification perspectives. Furthermore, Chapter 2 also discusses about how 

the platform will be deployed as a whole. 
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In next chapters, the detail of each component is talked. Chapter 3 is for Decision Maker and 

Chapter 4 is for Resource Broker. Both chapters should closely look at the requirements defined 

in Chapter 2. 

2 Brokerage Platform Deployment Architecture 
The brokerage platform architecture specifies the structure (varying deployment patterns) 

including the connection manager to interact with multi and heterogeneous cloud 

infrastructure, the core engine for managing diverse services running on the federated cloud, 

and the user workspace for each user. 

2.1 Requirement 
The BASMATI Brokerage platform should fulfill the following functional requirements (i.e., 

features and functionalities), in order to provide an efficient brokerage within a federated 

environment: 

 The brokerage platform should be aware of the available federated resources (i.e., given 

by their detailed specification) that could be used to offload the application. 

 The brokerage platform should be able to consider different pricing schemes adopted by 

the federated cloud providers.  

 The brokerage platform should consider the application type in terms of being resource-

intensive, data intensive, and computation intensive. 

 The brokerage platform should be aware of the user context, i.e., the movement of the 

user, the change in connectivity, and the user’s preferences. 

 The brokerage platform should also be capable of considering different costs, i.e., cloud 

resource cost, energy cost, network cost, and time cost. 

 The brokerage platform should also consider the changes of the environment (i.e., 

resource availability, resources price changes, bandwidth changes, application 

performance). 

 

2.1.1 Design Objectives 

The design objective is to fulfill the none-functional requirements for efficiently identifying 

resources, on which the application can be offloaded. The identification is based on different 

calculation methods and a set of factors (see deliverable D4.3 for details) such as: 

 Resource ID 

 Data center ID 

 Resource type 

 Memory size 
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 CPU number 

 Storage capacity 

 Cost per hour 

 Resource type demanded by application 

 Geographic location 

 Point of interest of user 

To achieve the design objectives, three none-functional requirements are set as the basis for the 

development. Those are scalability, reliability, and performance. 

2.1.1.1 Scalability 

Scalability guarantees that the decision maker and the resource broker still work with linearly 

increasing speed (i.e., a linear degradation of performance) if the number of resources and the 

number of factors increases. For this, it is important that: 

 The number of initiations of the optimization process of the decision maker is capped. 

 The list of resources available is limited 

 The optimization method applied is appropriate. 

2.1.1.2 Reliability 

In a real world deployment, we face daily occurring errors. In many implementation, an error 

results in a re-start of the system or starting a system clone on alternative resources. From the 

perspective of the decision maker and the resource broker, we consider specific errors that 

could occur in the context of a distributed service-oriented architecture. These errors that we 

envision to encounter are: 

 Error 1: No resources available (provisioning failure) 

 Error 2: Crash of the decision maker 

 Error 3: Crash of the resource broker 

 Error 4: Crah of the decision maker and the resource broker 

 Error 5: Service request attacks 

2.1.1.3 Performance 

The maximum duration of calculation of the resource broker and the decision maker is set by 

the overall performance requirements of the BASMATI system. The performance of the decision 

maker and the resource broker depend on the methods being implemented for making the 

resource selection and the data considered. Furthermore, as methods from artificial intelligence 

are applied, a tradeoff between the accuracy of the results and the duration of the calculation of 

the results can be considered. Consequently, the performance requirement that we consider is 

to find the optimal combination between duration and calculation and the accuracy of the 

results (i.e., the allocation of the application to the resources). 
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2.1.2 Specification Objectives  

The deployment environment specification objectives for the decision maker and the resource 

broker address the requirements with respect to the execution of the decision maker software 

and the resource broker software. This includes: 

 Standards: The standards that have to be used in the platform (e.g., BEAM, OCCI) have to be 

selected. 

 Software: Looking at the use cases/real world problems, the appropriate software is to be 

chosen for the platform. 

 Hardware: The minimum specific requirements for the hardware have to be chosen. 

As the execution of the decision maker or the resource broker does not have any specific 

requirements that are different to the one of the other BASMATI components, the requirements 

for standards, software environment, and hardware are identical to those of the overall 

BASMATI components. 

2.2 Deployment Structures 
Despite located in the same layer, Decision Maker and Resource Broker can be separated 

physically and logically as shown in Figure 2 below. This decoupling enable both components to 

be developed and scaled as necessary based on the current load and usage. 

 

Figure 2. Structure of Resource Broker and Decision Maker 

In order to broadcast its location, Resource Broker and Decision Maker components should 

register themselves in publisher of Cloud Provider Management which is explained in D4.5 

report. This publisher will be contacted when a component is looking to communicate with 

another component within basmati. Once the location of each component is known, Resource 

Broker and Decision Maker can communicate to each other using REST APIs. 
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3 Deployment Structure of Decision Maker 
The structure of the DM is presented in Figure 3 and put in context with other components of 

the BASMATI brokerage platform. It is composed by three internal modules. The Application 

Decomposer’s role is to decide how to organize the model of the application to perform its 

decomposition that then will be exploited by the Intelligent Placement module. The Intelligent 

placement module decides the geographical deployment plan of the services composing the 

application. It performs this task by considering several objectives, such as user coverage and 

cost reduction. The Runtime Manager module manages the violation messages that come from 

the other components of the platforms and trigger the 

generation of a new deployment plan. 

3.1 Deployment Design 
The Decision Maker roles in the BASMTI platform can be 

summarizes as the following. It devises strategy to 

decompose applications, performs decision about 

application placement, i.e. define a mapping between 

services composing the application and provider 

resources and ultimately carries out adaptive offloading 

decisions at runtime that were triggered by SLA 

violations not resolved at provider level. The 

components design has been done to facilitate isolation 

and efficiency of these functionalities. 

The Decision Maker has been implemented in python, 

and communicates with the other components of the 

platforms with REST APIs. Each module described above 

is a python file. A single instance of the decision maker is designed to be deployed in a single 

server. The deployment itself is organized by means of a Docker file, to guarantee its portability 

in any system. 

3.2 Deployment Specification 
The following technologies are used for the deployment environment of the Decision Maker:  

 Python 3.6: The Decision Maker is written in Python for a number of design reasons. 

First, it is easy to use for debugging and testing, which also leads to short time to 

introduce new features. Second, it is simple to create REST interfaces that operate 

natively with the code. Third, the Python code can be integrated with Docker.  

 Docker: It has been chosen as the containerization technology for the Decision Maker. It 

allows fast deployments on multiple operative systems, fitting to the requirements of 

the BASMATI platform. It also integrates well with Python, as the latter requires minimal 

installing to be operational.  

Figure 3. Deployment Structure of Decision 
Maker  
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 OCCI [6]: It is the standard for APIs used. For the decision maker, it is used to govern its 

URL format for API.   

The performance of both technologies is enough to support the needs of the BASMATI platform. 

The most computational expensive task to be executed in the Decision Maker is the 

evolutionary algorithm for the placement of the application, which can only take up a few 

seconds, in order to be in line with requirements for providing solutions in reasonable time. 

Regarding the deployment of the Decision Maker’s Docker, the start-up time is only a few 

minutes. 

4 Deployment Structure of Resource Broker 
Resource broker is the component that decides the best resources that are going to be used by 

applications. In Resource Broker, there are four sub-components: 

1. Resource Selector 

2. Brokering Logic 

3. Optimization Mechanisms 

4. Resource Repository 

In general, Resource Broker has three functions in BASMATI: 

1. Provides tools and mechanisms for the decision about the placement of (part of) 

application on federated resources. This role is handled by Resource Selector and 

Brokering Logic. 

2. Exploits optimization mechanisms that consider feedback on past allocations to perform 

resource classification and prediction on the behavior of the application. This aspect is 

managed by Optimization Mechanisms. 

3. Organizes the indexing and retrieval of the list of cloud resources available for 

placement and offloading. This function is represented by Resource Repository. 

4.1 Deployment Design 
The subcomponents in Resource Broker can be divided into two categories; stateless and 

stateful components. Except for resource repository, the other subcomponents are stateless 

components. In deployment, we can group the subcomponents based on this categorization. 

Grouping the subcomponents in this manner makes it easy when it comes to scaling the 

systems. In figure 4 below, the deployment structure of resource broker is presented. 
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Figure 4. Deployment Structure of Resource Broker 

The stateless subcomponents are bundled as a module. Therefore, there’s no need to waste 

time and resources to provide communication between each subcomponents. However, as 

resource repository is located in different server, to access resource repository, network 

communication is required.  

4.2 Deployment Specification 
The technologies used for the deployment of the Resource Broker are: 

 Python 3 [2]: It is the main programming language used for implementing the Resource 

Broker. Python 3 is selected because it can cut the development time as compared to 

using other languages. As the Resource Broker is not a time sensitive application, the 

downside of a slow performance, compared to some other languages, is not significant. 

but. 

 PostgreSQL [3]: It is used as the database technology in the resource repository. For high 

availability and high performance purposes, more than one hot standby server  with 

transaction log-shipping method is created. 

 Docker Swarm [4]: It is an orchestration tool for stateless subcomponents. To simplify 

the management of horizontal scaling in the Resource Broker. 

 Django REST framework [5]: It is the API interface framework. 

 OCCI [6]: It is the standard for APIs used. For the resource broker, it is used to govern its 

URL format for API.   
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 Scikit-learn [7]: It is a python module, to implement machine learning in optimization 

mechanisms subcomponent. To predict the best resources to be recommended, 

classification and linear models are implemented with the help of this module.  

The subcomponents such as brokering logic, resource selector, and optimization mechanisms 

are developed using Python 3. For the resource broker to be deployed in a dynamic structure, a 

small module written in Python 3 should be created. This module will be responsible for adding 

or removing new components horizontally with the help of Docker Swarm. For autoscaling, the 

API of BASMATI’s cloud service provider should be provided for the ability of turning on and off 

virtual machines automatically based on utilization. 

The subcomponents in the Resource Broker are containerized using Docker. Thus, a single server 

is sufficient for an initial deployment. After deployment, a new server can be added as needed. 

Furthermore, the minimum requirements for running a system like this is not high. Therefore, 

the initial cost to run Resource Broker is as cheap as the cost of a virtual machine with 4 GB 

memory. As an example, in Amazon Web Service [8] and Google Cloud [9], a server with such 

specification is priced at around 30 to 40 USD per month. With this kind of server, it is predicted 

that the Resource Broker can easily handle dozens of concurrent connections from other 

components in BASMATI. The time to deploy this structure is relatively fast as the technologies 

required are already mature and easily configured. 
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