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1 List of Acronyms

API Application Programming Interface

DBMS Database Management System

ES Electrical Stimulation

HTML Hypertext Markup Language

HTTP Hypertext Transfer Protocol

HTTPS Hypertext Transfer Protocol Secure

IP Address Internet Protocol address

JSON JavaScript Object Notation

RA Regional Anaesthesia

RAAs Regional Anaesthesia Assistant

RASim Regional Anaesthesia Simulator

RASimAs Regional Anaesthesia Simulator and

RBAC Role Based Access Control

RDBMS Relational Database Management System

SQL Structured Query Language

URL Uniform Resource Locator

US Ultrasound

UUID Universally Unique Identifier
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the overall service is presented
modules that comprise it.

3 Requirements

3.1Motivation

According to the Deliverables 2.1, 2.2, and 5.1 users
anywhere to profile data, performance metrics and training material. In addition, the
training systems must be able to work offlin
local database. Deliverable 5.1 (
additional implementation details for the simulator environment. Based on these
specifications, the system consists of three components, namel

the output interface, and the core simulation software
through a work bench client computer.
environment with the aforementioned components and their sub
applicable. As indicated, the input interface primarily connects the input devices

Figure 1 – Simulator training environment system overview
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the overall service is presented along with a detailed description of the various

Deliverables 2.1, 2.2, and 5.1 users must have access from
anywhere to profile data, performance metrics and training material. In addition, the

be able to work offline and upload the relevant data from a
Deliverable 5.1 (RASimAs Simulator Specifications

additional implementation details for the simulator environment. Based on these
the system consists of three components, namely the input interface,

the output interface, and the core simulation software. The user interacts with it
through a work bench client computer. Figure 1 shows the RASimAs training
environment with the aforementioned components and their sub-components where

As indicated, the input interface primarily connects the input devices

Simulator training environment system overview
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a detailed description of the various

have access from
anywhere to profile data, performance metrics and training material. In addition, the

e and upload the relevant data from a
RASimAs Simulator Specifications) provides

additional implementation details for the simulator environment. Based on these
y the input interface,

he user interacts with it
shows the RASimAs training

components where
As indicated, the input interface primarily connects the input devices, for

Simulator training environment system overview
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example the haptic devices, the 3D tracker, the rotating knobs etc., while the output
interface is responsible for showing updated views to users.

The output views are divided in
which displays the scene being re
The second one is the ultrasound
while the trainee is moving the ultrasound tracker probe. The third view is the course
ware view, which is the main co
side database and resources.
authentication/profile data, available scenarios, training material, users training
history (performance metrics, training time), and
communication with a central
library, training material) and transmit updated users data (profile/training history).

Thus, the need for the development of a local and
will provide the relevant functionalities for the course
“seamless” integration with the rest of the RASimAs modules, becomes apparent.

3.2Use case Scenarios

Before proceeding into the architectu
scenarios that highlight the typical use of this component.

3.2.1 Authentication

Initially the user is required to log into the course
The course-ware communicates with the local datab
authentication.

3.2.2 Course-ware Loading

As soon as user is authenticated, course
level, the training hours, and the performance metrics of the trainee i
provide the available training scenarios.

3.2.3 Course-ware Loading of Training Scenarios/Material

According to the training procedure
ware provides training scenarios and
loaded from the local database.

3.2.4 Course-ware Uploading

Either in sequential (i.e. “real
mode the course-ware is requested to connect with the
the user performance metrics.
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the haptic devices, the 3D tracker, the rotating knobs etc., while the output
interface is responsible for showing updated views to users.

The output views are divided into three panels. The first one is the patient view
the scene being rendered including the virtual patient and the needle.

is the ultrasound screen displaying in real time the
moving the ultrasound tracker probe. The third view is the course

is the main component that connects the simulator with the server
side database and resources. The course-ware view displays
authentication/profile data, available scenarios, training material, users training
history (performance metrics, training time), and performs bi
communication with a central server to receive system updates

and transmit updated users data (profile/training history).

development of a local and a global information service,
will provide the relevant functionalities for the course-ware implementation
“seamless” integration with the rest of the RASimAs modules, becomes apparent.

Before proceeding into the architecture design we describe a few in
scenarios that highlight the typical use of this component.

Initially the user is required to log into the course-ware by providing its credentials.
ware communicates with the local database and proceeds to the relevant

ware Loading of User Profile/Performance Metrics

As soon as user is authenticated, course-ware loads from the local database the
level, the training hours, and the performance metrics of the trainee i
provide the available training scenarios.

are Loading of Training Scenarios/Material

procedure described in Deliverables 2.1 and 2.2 the course
scenarios and materials (videos and documents) which

loaded from the local database.

ware Uploading of User Performance Metrics

(i.e. “real-time”, during the training session)
ware is requested to connect with the local database and upload

metrics.
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the haptic devices, the 3D tracker, the rotating knobs etc., while the output

is the patient view,
including the virtual patient and the needle.

screen displaying in real time the ultrasound image
moving the ultrasound tracker probe. The third view is the course-

mponent that connects the simulator with the server
displays the users

authentication/profile data, available scenarios, training material, users training
erforms bi-directional

(software, image
and transmit updated users data (profile/training history).

a global information service, that
ware implementation and its

“seamless” integration with the rest of the RASimAs modules, becomes apparent.

re design we describe a few indicative use

ware by providing its credentials.
ase and proceeds to the relevant

User Profile/Performance Metrics

ware loads from the local database the
level, the training hours, and the performance metrics of the trainee in order to

described in Deliverables 2.1 and 2.2 the course-
(videos and documents) which are

or batch update
local database and upload
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3.2.5 Local and Global Databases Synchronization

Periodically, the local databases
the central database and upload all user re
this information to be accessible outside training premises.

In addition, the local databases
(software, image library and training material) which
the course-ware.

4 Logical Architecture

Based on the motivation and the scenarios described in the previous paragraphs,
two level decomposition of the RASimAs architecture
in Figure 2 below. The “training environment” is located in the participating hospitals’
premises where the RA training takes place. Of course this environment is
“replicated” in every hospital that is
hand, there are certain components and services that are hosted in the “Central
Information Server” (Global system)
is essentially a “star network” architecture
installed once and provide the information “hub”
“training/assistant environments”

Communication between the central and the local (i.e. hospital’s) compon
facilitated through the use of a system
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Local and Global Databases Synchronization

local databases, installed in every training system
the central database and upload all user related profile and metrics data

be accessible outside training premises.

local databases will download updates related to the system
(software, image library and training material) which will then be made

Based on the motivation and the scenarios described in the previous paragraphs,
two level decomposition of the RASimAs architecture has to be considered as shown

below. The “training environment” is located in the participating hospitals’
premises where the RA training takes place. Of course this environment is
“replicated” in every hospital that is part of the “RASimAs system

there are certain components and services that are hosted in the “Central
(Global system) for the completion of the RASimAs platform

a “star network” architecture scheme where the central components are
installed once and provide the information “hub” while
“training/assistant environments” are connected to a common central

Communication between the central and the local (i.e. hospital’s) compon
facilitated through the use of a system-wise “software communication bus”.
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installed in every training system, will connect to
and metrics data in order for

download updates related to the system
be made available to

Based on the motivation and the scenarios described in the previous paragraphs, a
to be considered as shown

below. The “training environment” is located in the participating hospitals’
premises where the RA training takes place. Of course this environment is

RASimAs system”. On the other
there are certain components and services that are hosted in the “Central

for the completion of the RASimAs platform. This
where the central components are

while the distributed
central system.

Communication between the central and the local (i.e. hospital’s) components is
wise “software communication bus”.
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Figure 2 – RASimAs Architecture Design of Local and Global Systems

5 Architecture Design

5.1Introduction

An important step prior the
implementation of the architecture design. The architecture design encloses all the
vital components comprising the service, and additionally the way these components
interact. This service can be
3):

I. Relational Database (
II. Web Application (Service access via internet
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RASimAs Architecture Design of Local and Global Systems
Communication

An important step prior the actual fulfillment of the Integrated Platform is the
implementation of the architecture design. The architecture design encloses all the
vital components comprising the service, and additionally the way these components

can be described by the following distinct components (

Relational Database (Profile/Metrics/System Updates)
Web Application (Service access via internet/intranet)
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actual fulfillment of the Integrated Platform is the
implementation of the architecture design. The architecture design encloses all the
vital components comprising the service, and additionally the way these components

bed by the following distinct components (Figure


