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1 Preface 

1.1 Purpose of this document  

This document is the Technical Design document for use by OraMod Project. It provides guidance and 

template material which is intended to assist both the technical staff and management in producing project 

- specific technical documents. It is also a useful background reading for anyone involved in developing or 

monitoring the IDA Management System (IDA-MS), as much as it follows IDA Architecture Guidelines 2. 

 

1.2 Overview  

Section 1 outlines the purpose of this document. 

Section 2 is the introduction and includes a description of the project, with a specific remind to UML diagrams. 

Section 3 provides a system overview. 

Section 4 contains the system context with the external interfaces. 

Section 5 describes the system design method, standards and conventions. 

Section 6 contains the component system design. 

                                                           
2
 Cfr. D2.4 Technical standard position paper, Standard #1 IDA Programme. 
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2 Introduction  

This document defines the technical architecture and the design of the OraMod platform and of its 

components, the data sharing and interoperability protocols and standards required for usage in clinical 

settings, according to the proposed design. The document relieǎ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ά5нΦм /ƭƛƴƛŎŀƭ {ǘǳŘȅ 

protocol and measureƳŜƴǘǎέ ŀƴŘ ά5нΦн ¦ǎŜ ŎŀǎŜǎ ŀƴŘ ǳǎŜǊ ƴŜŜŘǎέ ŀƴŘ Ƙŀǎ ōŜŜƴ Ƨƻƛƴǘƭȅ Ǌǳƴ ǘƻ ǘƘŜ 

definition of technical standards and requirements (άD2.4 Technical standard position paperέ ŘƻŎǳƳŜƴǘ). 

The designed architecture is SaaS based, to comply with the EU guidelines and country laws on patient 

privacy. We have adopted a distributed design to keep a strict separation between sensitive patient's data 

(localized in each Healthcare Enterprise and accessible only by operators of the hospital) from the Master 

Patient and Events Record Index, internet-based, that will contain only the database keys to address the 

patients and their specific clinical events. The architecture will be designed to ensure integration of 

standalone software components and devices (image processing tools, qRT-PCR device) and full 

interoperability with legacy IT systems. We have defined and adopted the specific IHE patterns and HL7 as 

άŎƻƳƳƻƴ ƭŀƴƎǳŀƎŜϦ ƛƴ ƻǊŘŜǊ to make all the system components totally independent and easily exploitable 

in the real commercial world of the IT for healthcare industry. 

 

2.1 Scope 

The object of this document is to define the technical design of the OraMod platform. 

It describes how the different components interact, with which modality the various information passes 

among systems and the impact that OraMod environment will have in the Hospitals. 

Here we have translated the various cases identified in D2.2 - Use cases and user needs documents in UML 

language, understandable by technicians; for each use case described in that document, we have created 

the analogous Use Case Diagram: in such manner we will be able to implement the user needs through 

software. 

In this document we describe in more depth how the interfaces used by clinicians shall work, giving all the 

necessary information to search, identify, obtain and present clinical data.  

In particular we will present the Use Case Diagrams, Sequence and in some case State Diagram, describing 

the Virtual Patient Presentation & Simulation Tool. We also analyze in detail how the Image Processing Tool 

interacts with OraMod framework, also presenting a deployment solution, not contemplated in the current 

Fraunhofer environment. This solution ς that provides a PACS system integrated into the OraMod 

environment ς has been agreed between partners. 

The connections between HIS systems and OraMod framework are declared in terms of dataset to 

exchange, using HL7 ς CDA2 languages, messages and paths. However is not the scope of this document to 

declare how this exchange will happen and which data will be sent; these details will be described in the 

final system documentation report (D6.5). We here however provide some details regarding the data 

exchange between OraMod platform and the qRT-PCR device. 

Moreover we explain how the information must flow to be recorded both in the local OraMod database 

and in the central Multilayer Data Acquisition System, that is the core of the project. 
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This document constitutes the reference for the technical development and integrations foreseen in the 

project technical tasks. Each specific partner contribution has been considered in order to implement the 

best solution for the OraMod platform. 

 

2.2 UML Definitions, Acronyms and Abbreviations  

This section defines the terms, acronyms and abbreviations used in this document, specific to the 
application. 

Terms covering the development of software using the Unified Modeling Language (UML) approach are 
included for completeness. 

 

Class Diagram Describes the structure of a system 

Object Diagram Expresses possible object combinations of a specific Class Diagram 

Statechart Diagram Expresses possible states of a class (or a system) 

Activity Diagram Describes activities and actions taking place in a system 

Sequence Diagram Shows one or several sequences of messages sent among a set of 

objects 

Collaboration Diagram Describes a complete collaboration among a set of objects 

Use-case Diagrams Illustrates the relationships between use cases 

Component Diagram A special case of a Class Diagram used to describe components 

within a software system 

Deployment Diagram A special case of a Class Diagram used to describe hardware within 

the overall system architecture 

System Block diagram A diagram showing the major components of the system with its 

interconnections and external interfaces 

Tab. 1. Definitions based on the UML approach to system design 
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3 System Overview 

The OraMod design provides the seamless integration of the system in the hospitals environment. 

The OraMod framework consists of two different databases logically interconnected; the first of them is in 

the hospital, gathering all the necessary information for the project, and presenting the results to the 

clinicians, while the second one is centrally based and is used to collect anonymous data and to provide raw 

data to the statistic tools. 

 

Fig. 1 - User view of OraMod in the Hospital 

 

Each hospital medical personnel authenticated in OraMod can connect using his standard workstation and 

a browser to access the system, input data, search for information, obtain results and use the model for 

ǇǊŜŘƛŎǘƛƻƴǎΦ IŜ ŘƻŜǎƴΩǘ ŘƛǊŜŎǘƭȅ interact with the remote db. 

The main idea is to have a separate environment with a series of standard interfaces able to exchange the 

relevant data. 

OraMod needs to gather information from the HIS software (Identity patient db ςDemographics, Booking 

System - Scheduler for the appointments, ADT) and CIS (EHR, Laboratory, Anatomic Pathology and 

Radiology Systems). Moreover other data are obtained from specific clinical systems and devices (PACS, 

Image Processing tool, qRT-PCR). 
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NOTE: The platform can however work also as stand-alone (i.e. independently from HIS components), in 

case integration with HIS is not possible at the time of implementation in the hospital. In this case, manual 

input from hospital personnel is required and standard user interfaces are provided by the ClinicalHub 

software, produced by OneToNet. In this option, the physical interaction and practical planning will prevail 

over the direct data gathering, thus requiring a specific organizational procedure design to maintain the 

same levels of data integrity, security and error free transactions. 

The figure below depicts how this fits. 

 

 

Fig. 2 ς Scheme of OraMod interactions with the Hospitals applications 

 

The Multilayer Data Acquisition System is the collector of the OraMod data coming from Demographic 

data, Scheduler and ADT (HIS ς patient information), from the Clinical Systems (LIS, RIS, AP, EHR) and from 

some specific tools of the OraMod project (qRT-PCR device that collects genomic data and Image 

Processing Tool, able to compare different kind of images among them). 

In the D2.4 - Technical standard position paper are defined the specific interfaces used to communicate 

between the various systems. 
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3.1 System Characteristics  

For its intrinsic purpose, OraMod has a predictive model component ǊŜƭȅƛƴƎ ƻƴ ǇŀǘƛŜƴǘǎΩ ƘŜŀƭǘƘ Řŀǘŀ. For 

this reason it is necessary to consolidate relevant data and to anonymize them. 

This is obtained by keeping a distinct central database to which all the local OraMod modules send the 

necessary information, after removing all the personal sensitive data of the patients. The only information 

useful to combine data for every patient is the Patient_Id, that will be centrally maintained unique for each 

hospital. 

 

Fig. 3 - The overall OraMod environment 

The Oral Cancer Predictive Model uses the anonymized data collected in the central db, not located in any 

hospital, to produce graphs and statistics that can be shared in each local db. Access to this environment 

follows the same rules to log-on to local OraMod. 

The system is also predisposed to address the need raised by UDUS (a Nordrehin-Westfalen land 

requirement) to automatically update the Multicentric Clinical Registry [Epidemiologisches Krebsregister 

NRW3].  

OraMod is designed to gather a wide variety of data, so, once the information which needs to be 

transmitted to the Registry is assessed, we will define the rules for the data transfer. 

 

                                                           
3
 http://www.krebsregister.nrw.de/ 

http://www.krebsregister.nrw.de/
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3.2 System Architecture  

The architecture of the system can be divided into 3 logical domains: 

 

Fig. 4 - The 3 OraMod layers 

The front-end domain elements provide the User Interfaces to the Actors of the system. Interfaces can be 

either software systems or medical devices. All the business logic of the OraMod system resides in the 

Business Component Application domain. The most relevant item of this layer is the Oral Cancer Predictive 

Model, while the Clinical Framework has a more subsidiary role providing to the model a huge amount of 

clinical data to be analyzed. The Predictive Model is the main goal of the OraMod project and will 

potentially provide to the clinicians a new tool to evaluate ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǇǊƻƎƴƻǎƛǎ. 

The last tier, obviously, is the storage domain, which providesan effective and flexible multidisciplinary data 

container. 
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Fig. 5 - OraMod system in-hospital deployment diagram 

The figure above presents the deployment diagram of the OraMod System inside a single hospital. The 

diagram shows the physical representation of the OraMod architecture defining the nodes (Execution 

Environment Nodes), the components running in every single node, the communication ports and the 

connections between the various components. Please note that usually the physical nodes (Device Nodes) 

are not specified, thus allowing every single hospital IT to allocate the Execution Environment Nodes in an 

adequate number of virtual or real servers. 
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Fig. 6 - OraMod system geographical deployment diagram 

 

This is the physical general architecture of the OraMod System showing the communication and 

interactions between the three clinical centers and the OraMod Oral cancer Documentation System, as well 

as the generation of the Oral Cancer Predictive Model/s. Obviously this architecture can be widened and 

include as many hospitals as required or even be downsized and be tailored for a single hospital. 
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4 System Context and External Interfaces  

 

Fig. 7 - HL7 Interaction Communication Diagram 

 

The above picture describes all the HL7 communications inside the single hospital and cross-enterprise 

transactions for data transfer to public cancer registries. 

 

 

Fig. 8 - Fraunhofer PACS Communication Diagram 

 

The image above shows the communication path between the Fraunhofer Image processing tool and the 

Hospital or OraMod PACS. Please note that the communication to and from the PACS are alternative: we 

will primarily try to instance a communication with the Hospital PACS for Modality Worklist, Query/Retrieve 
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functions or Storage, if this communication will be unavailable we will switch to Offline Media data retrieve 

and Storage to the OraMod PACS installed on the Multilayer Data Acquisition Application Server. 

The communication channels are also showing the common messages sequences and their respective 

direction within the flow. Specific IHE, HL7and DICOM standard documents used are listed and described in 

deliverable D2.4. 
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5 System Design Methods  

5.1 Design Method and Standards  

Design Methods and Standards are covered in the document D2.4 ςTechnical standard position paper. 
Please refer to Appendix II-IV-VI-VII of the above document. 

5.2 Documentation Standards  

Design Methods and Standards are covered in the document D2.4 ςTechnical standard position paper. 
Please refer to Appendix I of the above document. 

5.3 Software development tools  

Design Methods and Standards are covered in the document D2.4 ςTechnical standard position paper. 
Please refer to the Appendix III of the above document. 
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6 Component System Design Description  

6.1 Decomposition Description (General Logical View)  

This figure describes the major software artifacts and their information flows described in full detail in the 

next paragraphs. 

6.2 Interactive Visualization and Simulation Environment  

The Interactive Visualization and Simulation Environment is a logical container of three different software 

components, realizing the most interactive use case regarding patient management, patient prognosis 

prediction and effective clinical data representation. 

 

Fig. 9 - General logical overview of the OraMod system 
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6.2.1 Prediction Tool System  

 

Fig. 10 - Use Case diagram of Prediction tool system 

As we can see in the above diagram, our system will provide two different main services requiring access to 

specific patient data: "Perform prediction calculation" and "Browse saved results". 

 

6.2.1.1 Perform prediction calculation  

The perform prediction calculation service requires that all the patient's data (parameter values) and all the 

mandatory calculation formula items (parameters and weights) are available (not empty). Before 

calculating the prediction result, as we can see in the diagram, the system will allow the user to change the 

parameters values, the weights and even select the parameters between those allowed by the prediction 

calculation formula. After the calculation has been made, the system will allow the user to save the result 

along with all the variables used to perform the calculation (Parameters, parameters values, weights). All 

the data will be saved on the Clinical data framework (ClinicalHub). 

The next State Diagram presents the prediction calculation specific process. 
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Fig. 11 - Perform Prediction Calculation state diagram 

 

 

Below we will try, using a sequence diagram, to present any operation provided by our system with the 

interaction with external agents that may be systems or other actors. 
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Fig. 12 - Perform Prediction Calculation sequence diagram 

 

6.2.1.2 Browse saved results 

The browse saved results service manages the list of all the saved calculations results performed on a given 

patient, designed possibly as a table containing all the single prediction results as well as their respective 

parameters and weights used in the calculation. This table will provide to the user the different actions 

potentially performable on the results such as Delete, Compare, Print, (re-)Calculate (Modify). The selection 

of the rows will allow the access to either the Delete or the Compare services. Print action will print the 

detailed data of the single row (single result). (re-)Calculate will start a perform prediction calculation on a 

selected row (selected result) populating the fields of the prediction interface with the parameters and 

their values as well as the respective weights. 

Saved data visualization could be structured as shown in the following table: 

 Patient_ID Calc_ID Timestamp Parameter1 Weight1 P2 W2 ... ...   
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