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摘要 Summary 

順應醫療安全趨勢以及維護病人權益，跨醫院醫療資訊交換系統的需求日益增加。 Follow the trend of medical safety and the maintenance of patient's rights, inter-hospital medical information exchange system, the increasing demand. 為提供系統研發及應用上一致性， IHE(Integrating Hospital Enterprise) 乃採用國際公認的醫療資訊標準，如 HL7 及 DICOM ，規劃醫療資訊交換架構及 IHE-XDS(Cross-Enterprise Clinical Document Sharing) 規格。 To provide system development and application consistency, IHE (Integrating Hospital Enterprise) is the internationally accepted standards of medical information, such as HL7, and DICOM, the medical information exchange architecture planning and IHE-XDS (Cross-Enterprise Clinical Document Sharing) specifications. 為保持其中立性， IHE 未提出具體實作的方式，由使用者各自發展。 To maintain neutrality, IHE has not implemented specific way, their development by the user. 然而，依據 IHE 規格定義開發，是否能確定系統達到互通 (Interoperability) 效果勘慮，且可能徒增未來病歷資料交換時的不便。 However, according to the definition of IHE specification development, it can determine the system to achieve interoperability (Interoperability) survey results into account, the future of medical records and may create more inconvenience when the exchange. 資訊技術日新月異，尤其在網路服務 (Web Services) 技術成熟，必可解決研發 IHE 架構的缺失。 Changing information technology, especially in the Internet services (Web Services) technology is mature, will solve the lack of R & D IHE framework. 因此，本研究設計 IHE_PIF(IHE Process Integration Framework) 溝通平台，不但加強系統開發時效，而且在未來維護上、管理上、整合上都能簡化。 Therefore, this study design IHE_PIF (IHE Process Integration Framework) communication platform that will enhance the development of aging systems, but also in future maintenance, management, integration can be simplified on. 
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Abstract Abstract 

To assure the incrementally clinical needs in support of optimal patient safety, IHE proposes the exchange framework for sharing medical information using the international standards, such as DICOM and HL7. As usual, IHE does make the specification, but leave system implementation for system vendors to develop.  Therefore, the interoperability of heterogeneous systems is a big issue to get correct information seamlessly in real world; especially if those systems are developed based on different information technology. Recently, the Web Services standard is gradually adapted by the information industry, and system developed on Web Service will enforce the interoperability. Therefore, this research designs IHE_PIF (IHE Process Integration Framework) to exchange medical record, and it can not only show the development in efficiency manner, but also simplify steps of the system in the maintenance, the management, and the integration in the future. To assure the incrementally clinical needs in support of optimal patient safety, IHE proposes the exchange framework for sharing medical information using the international standards, such as DICOM and HL7. As usual, IHE does make the specification, but leave system implementation for system vendors to develop. Therefore, the interoperability of heterogeneous systems is a big issue to get correct information seamlessly in real world; especially if those systems are developed based on different information technology. Recently, the Web Services standard is gradually adapted by the information industry, and system developed on Web Service will enforce the interoperability. Therefore, this research designs IHE_PIF (IHE Process Integration Framework) to exchange medical record, and it can not only show the development in efficiency manner, but also simplify steps of the system in the maintenance, the management, and the integration in the future. 
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1. 前言 Preface 

隨著時代的變遷，國人的知識與經濟水準逐漸地提高，對於醫療品質的要求也與日俱增，如何提供一個高品質的醫療服務已成為今日醫療產業努力的目標。 With the changing times, people's knowledge and economic standards gradually improved, demands for increasing the quality of care, how to provide a high quality medical services to the medical industry today has become a target. 由於所有的醫療行為都是因不同的病人狀況量身訂做，所以病人健康照護記錄對於提供一個高品質的健康照護有著舉足輕重的地位，但病人不可能永遠固定在同一個醫療院所接受醫療照護，相反的，會在多個醫事機構 ( 包含本國以及外國 ) 中留下醫療記錄 [4] ；即使在院內，也常會因為進行不同的醫療行為，將資料留在不同的儀器系統之中 [5] 。 Because all medical practice都patients because of different amount of body condition customized, so the patient health care records for the provision of a high-quality health care has a pivotal position, the patient may not always be fixed in the same Medical medical institutions to accept medical care, the opposite will be the number of medical institutions (including domestic and foreign) in or leave medical records [4]; even in the hospital, are also often conducted in different healthcare behavior , the data remain in the system among different instruments [5]. 因此，要能夠順利分享醫療記錄的前提是需要一個標準的病歷格式 [4] ，目前已有兩大重要醫療資訊交換標準，分別為文字型態的 HL7(Health Level 7)[3] 以及多媒體資料的 DICOM (Digital Imagine and Communication in Medicine)[6] ，在異質系統整合的趨勢下， HL7 已發展出以 XML 格式做為資訊載體的 HL7 V3.0[3] 。 Therefore, to be able to smoothly share medical records on the premise that requires a standard medical history form [4], there are already two of the important medical information exchange standards, respectively, text types HL7 (Health Level 7) [ 3] and the multimedia data in DICOM (Digital Imagine and Communication in Medicine) [6], heterogeneous system integration in the trend, HL7 to XML formats have been developed as carriers of information HL7 V3.0 [3]. 

IHE 是依循兩大醫療資訊標準 HL7 及 DICOM 等協定來定義出整合性的流程，讓各醫療器材及廠商能透過 IHE 的流程，來進行整合性聯測，以符合醫院複雜性的需求，進而提供一份完整的電子病歷資料使病人能擁有更高品質的醫療健康照護。 IHE is to follow the two health information standards such as HL7 and DICOM protocol to define the integration process, to allow manufacturers of medical equipment and processes through IHE to conduct integrated joint test in order to meet the needs of the hospital complex, and thus provide a complete electronic medical records so that patients can have a higher quality of medical and health care. 

2. IHE 在 2004 的 6 月釋出了四個可以協助 IHE 架構發展的技術框架，其中扮演病歷交換的重要角色 XDS(Cross-Enterprise Clinical Documents Sharing) 是日後 IHE 要進行跨院整合時的一個重要元件，未來當 IHE 逐漸成型後， XDS 將負責之間的病歷文件分享的架構，透過 Web Services 的資訊技術來實作它，將可避免許多系統整合時的問題。 IHE in the June 2004 release of the four framework to assist the development of IHE technical framework, which play an important role in the exchange of medical records XDS (Cross-Enterprise Clinical Documents Sharing) is in the future to conduct a campus-IHE integration is an important element when the future After gradually forming as IHE, XDS will be responsible for file sharing between the structure of medical records, information through the Web Services technology to implement it, will be able to avoid many of the problems of system integration. 

3. 研究動機 Motivation 

IHE 在醫療資訊整合的架構上有完整的敘述與說明，經由它所規範的元件與架構即可快速的整合醫療資訊系統。 IHE integration in the framework of medical information have a complete description and explanation, through its standard components and architecture can be quickly integrated medical information system. 而 IHE 的眾多規範中對於實作時該採用的技術並無太多琢磨，所以要能達成 IHE 的目標，應該採取一個可以跨異質平台的資訊技術，才能快速整合醫療資訊系統達成 IHE 的目標。 The IHE's specifications for the implementation of many of the technologies used when not too much to digest, so the goal should be to reach IHE should be taken across a heterogeneous IT platform in order to achieve rapid integration of medical information systems IHE objectives. 

資訊技術的架構概念也不斷的演進，由副程式為主的元件概念逐步演進到動態程式庫、遠端程式呼叫到 CORBA 、 DCOM 、 RMI 等不同的元件呼叫介面。 Concept of information technology structure constant evolution, from the subroutine-based components to the evolutionary concept of dynamic libraries, remote program calls to CORBA, DCOM, RMI, etc. call interface different components. 發展到今天，資訊技術架構概念已深入每一種應用程式設計工具及系統作業環境之中。 Development today, the concept of in-depth information technology architecture for each application and system design tools operating environment. 

對所有的程式設計師而言，程式設計的最核心議題是採用的介面標準是否能夠毫無阻礙的與不同的程式整合，而目前看起來最具未來性的技術絕對是網路服務技術 (Web Services) 。 All of the programmers, the programming of the core issue is whether the use of interface standards without obstructing integration of different programs, but now seems most definitely the future of the Web Services Technology Technology ( Web Services). [1] [A] 

所以本研究以 Web Services 技術為基礎來設計 IHE 實作時所需的平台及套件，期許透由本研究的成果能加速國內在發展 IHE 的速度，並減少實作於異質性平台的眾多問題。 Therefore, this study based on Web Services technology to design the required IHE implementation platform and suite of expectations through the results of this study will accelerate the pace of domestic development of IHE, and reduce the implementation on heterogeneous platforms, many problems. 

3. 實作 IHE 的相關問題與解決目標 Implementation problems and solutions related to IHE objectives 

IHE 每年都會安排一次的系統對系統的連線測試大會 [7] ，在這個測試大會中，各家參與的公司使用 IHE 的工具來測試他們的產品是否能與其他廠商的產品連線。 IHE system every year to arrange a test of the system to connect the General Assembly [7], in this test in the General Assembly, the participating companies to use IHE tools to test whether their products with other vendors to connect. 所有的公司皆回應他們已在新產品的開發計劃中參考了 IHE 發表的重大議題。 All the companies are responding to their new product development has been planned in reference to the IHE issued a major issue. 但至目前為止尚無相關的文獻或資料說明這些廠商們在發展計劃中是經過深思熟慮的。 But so far no documents or information related to these vendors in the development plan is well thought of. 雖然在 IHE 的連線大會上，這些廠商他們是很有意願的使他們的系統符合 IHE 的標準，但實際上他們是被發展計劃、市場急迫的需求及承諾 IHE 要達成的議題逼著改變 [8] 。 Although the connection IHE conference, these companies so that they are very will of their systems meet the IHE standards, but in fact they are development, market demand and urgent commitment to IHE forced to change the subject to be reached [ 8]. 因此大多數的廠商盡可能將他們的產品改變成與 IHE 相符的系統，在開發的過程就可能忽略了他們產品日後的延伸性。 So most of the companies change their products as much as possible into the system in line with the IHE in the development process may overlook an extension of their products in the future. 

至目前為止，尚未有廠商提出符合 Web Services 標準的 IHE 軟體，根據資訊產業的發展，我們可以知道，日後應用將會朝向以 Web Services 為基礎的架構來發展。 So far, yet some manufacturers have proposed Web Services standards for IHE compliance software, according to information industry development, we can know the future application will be towards a Web Services-based architecture for development. 反觀醫療資訊的發展，也如同資訊產業不斷的在進步，發展順序如同資訊產業的步驟，先是指令模式的系統，進而演變成視窗，接著是網路化的時代。 Contrast, the development of medical information, but also as the information industry constantly in progress, the development of information industry as the steps in order, first order model of the system, and then evolved into a window, then networked era. 因此，我們可以預期醫療資訊產業將會往 Web Services 化的方向前進。 Therefore, we can expect health care information industry will be to Web Services-oriented direction. 

在 IHE 的規範中，對於流程的管理機制並無完整的定義，也沒有將流程進行的控制組件將其獨立於醫療資訊系統之外，日後若流程有更改或是進行跨院交換資料時，將會有許多延伸的整合問題。 In the IHE's specifications, to the procedure of the management mechanisms are not complete definition, nor does it flow to the control components to the medical information of its Du Li Ji Tong, the future, if the flow You update or for a campus-Jiaohuan information O'clock, will There are many extension of the integration. 

我們將這些現況了解後，可以發現 IHE 在實作系統上會有三大問題： We will learn about the current status of these can be found on the IHE in the implementation system will be three major issues: 

1. 異質性系統整合 Integration of heterogeneous systems 

2. IHE 的目的在於解決醫療產業之軟硬體溝通的問題，以整合軟體與硬體的技術提供流程導向的標準架構，目前廠商在開發符合 IHE 標準的系統時主要以符合 IHE 連線標準為目標，忽略了日後 IHE 整合系統的需求，僅以符合 IHE 連線標準為目標，日後要運用在跨醫院異質系統的整合時，將會再產生整合上的不便。 IHE aims to solve the medical problems of communication hardware and software industry, to integrate software and hardware technology to provide a standard flow-oriented architecture, the current vendors meet the IHE standards in developing systems to conform to IHE connect the main criteria target, ignoring the needs of the future integrated system IHE, IHE connect only meet the standard as the goal, in the future to be used in the integration of heterogeneous systems across hospitals, it will further integrate the inconvenience created. 

3. 未將流程執行元件獨立於系統之外 Components are not independent of the implementation of the process outside the system 

由於 IHE 沒有規定系統實作時，該如何進行和設計，所以醫療資訊廠商們沒有把流程執行的控制元件獨立出來，而這樣將會使得系統只能進行已經設定好的流程，若要再行更動時，必須改寫原系統才能修改流程。 As the IHE does not provide system implementation, the how and design, so health care information companies have no control over the process of implementation of the independent components, and this will make the system can only predetermined process, to further changes must rewrite the original system can modify the process. 所以流程的執行元件應該獨立，日後若流程有更改，只需對其做修正即可。 Therefore, the implementation process of elements should be independent, in the future if the process has changed, just its amendments can be made. 

而且若能使系統成為功能元件，日後在進行流程整合、異動時，我們就能更迅速的完成這些動作。 And if the system as a functional component, the future course of process integration, transaction, we will be able to more quickly complete these actions. 所以將流程元件從系統中獨立出來，並將系統視為功能元件，是 IHE 目前沒有的重視部份，但它在未來將會是一個極重要的概念。 So the process independent from the system components and system as a function of components, the attention is not currently part of IHE, but it will in the future is a very important concept. 

3. IHE 的流程控管機制 IHE flow control mechanism 

IHE 對於流程的控制方式及管理機制沒有特別提出，日後當 IHE 進行跨院電子病歷分享時，在傳輸資料時發生問題，將無法得知是何處發生問題，更由於上述未將系統視為功能元件，在進行流程管理時，更難去掌握應用時所發生種種情形。 IHE for process control methods and management mechanisms have not specifically asked for a campus in the future when the IHE to share electronic medical records when the problem occurs when the transmission data will not be able to know where the problem is more because the system as a function of the components are not conducting process management, the more difficult to grasp what happened when applied to situations. 所以將來 IHE 要再擴大整合的範圍時，流程控管的機制將會成為另一項議題。 So again the future expansion of IHE integration range, flow control mechanisms will be another topic. 

4. IHE 的現況與 Web Services 相關技術 IHE's current situation and Web Services related technologies 

IHE(Integrating the Healthcare Enterprise) 為美國北美放射醫學會 (Radiological Society of North America, RSNA) 與健康資訊管理系統協會 (Health Information and Management Systems Society, HIMSS) 於 1999 年共同進行的一項為期五年的醫療企業整合測試計畫。 IHE (Integrating the Healthcare Enterprise) for the United States, North America College of Radiology (Radiological Society of North America, RSNA) and the Health Information Management Systems Society (Health Information and Management Systems Society, HIMSS) in 1999 to conduct a common year period Five years healthcare business integration test plan. 目的在於解決醫療產業之軟硬體溝通的問題，以整合軟體與硬體的技術提供流程導向的標準架構，使不同的造影儀器製造商、系統廠商、醫院等彼此間能夠經由一套共通的語言，在現有標準協定的基礎上，根據不同功能的造影儀器在醫療環境中扮演的角色，要求各家廠商開發的各項造影儀器設備與醫療資訊系統間皆提供 IHE 之介面，使各項軟硬體於醫療資訊環境中皆能「隨插即用 (plug and play) 」。 Aimed at solving medical problems of communication software and hardware industry, to integrate software and hardware technology to provide a standard flow-oriented architecture, so different imaging equipment manufacturers, system vendors, hospitals, etc. to each other through a set of common language, in the existing standard agreements based on the different functions of the imaging equipment in the medical environment, the role demands of the various manufacturers to develop medical imaging equipment and information systems are to provide the medium IHE surface, so that all hardware and software to medical information environment Jieneng "plug (plug and play)". 並且，希望透過 Profiles( 圖 1) 如工作流程排程機制的導入，強調醫療業務之流程最佳化設計，使整體業務進行時更為順暢，提高效率與效能，最終目的為病患提供更專業、更有效率及更符合成本效益的照護方式。 And hope Profiles (Figure 1) such as work flow scheduling mechanism to import, emphasizing the flow of medical services the best design, and the overall business to be conducted more smoothly when, to improve efficiency and effectiveness, the ultimate purpose of patients to provide more professional, more efficient and more cost-effectiveness of care approach. [2] [2] 


圖 1 ： IHE Profile 總表 Figure 1: IHE Profile Master List 

一個組織內的醫療資訊相關功能常分散在不同的系統中，要完成一組完整的醫療資訊服務工作，需要整合多個分散的功能，所以 IHE 可以解決整合性的問題。 Within an organization, often for medical information related scattered in different systems, to complete a comprehensive medical information services, need to integrate the functions of many scattered, so IHE can solve the integration problem. 雖然 IHE 著重於醫療器材之間軟硬體的配合互動，由於一個組織內的資訊互動可視為跨機構環境的縮影， IHE 提出的概念，在完成了機構內的資訊交換整合後，將可拓展至醫事機構間的資訊交換。 While the IHE focuses on medical devices with hardware and software between the interaction of information within an organization as interaction can be regarded as a microcosm of multi-agency environment, IHE concept proposed in order to complete integration of information exchange within the organization, will be Expanding to the medical information exchange among agencies. 

而 IHE 在 2004 的 6 月釋出了四個可以協助 IHE 架構發展的技術框架，本研究將探討這四個框架中扮演病歷交換的重要角色 XDS(Cross-Enterprise Clinical Documents Sharing) ，並透過 Web Services 來實作該技術框架。 The IHE's June 2004 release of the four framework to assist the development of IHE technical framework, this study will examine the medical records of these four frameworks play an important role in the exchange of XDS (Cross-Enterprise Clinical Documents Sharing), and through Web Services to implement the technology framework. 在本研究中， IHE 的 XDS 和實作 XDS 系統的主要資訊技術及負責 Web Services 流程控管的技術 BPEL(Business Process Execution Language) ，這三者皆為本研究的關鍵技術，我們將深入探討這三者，分述如下： In this study, IHE's XDS and XDS implementation of major information technology systems and process control for Web Services technology BPEL (Business Process Execution Language), by key-based study of the three key technologies, we will examine this three, are as follows: 

1. XDS(Cross-Enterprise Clinical Documents Sharing) XDS (Cross-Enterprise Clinical Documents Sharing) 

XDS 是 IHE 在 2004 年 6 月才提出來協助 IHE 進行整合時更為容易分享跨醫療院所的電子臨床病歷 (electronic clinical documents) ，並且能夠保留原來的病歷內容及文件架構 [9] 。 IHE XDS is only in June 2004 to help make it even more difficult to integrate IHE to share health care institutions across the electronic clinical medical record (electronic clinical documents), and can retain the original content and file structure of medical records [9]. 它主要的重心是放在提供一個標準基礎的規範讓我們可以管理醫療院所 (healthcare enterprises) 分享的病歷，並使醫療院所快速的分享電子病歷。 Its main focus is on providing a standards-based specifications allow us to manage health care institutions (healthcare enterprises) share the medical history, hospital quickly and to share electronic medical records. 

有個關鍵的整合性問題， EHR(Electronic Health Record) 的連續健康照護資料在跨醫療院所間無法分享。 There is a key integration issues, EHR (Electronic Health Record) continuous health care information among medical institutions in the cross can not be shared. 在這些醫療院所內，有各式各樣的健康照護系統存在，每個系統分別儲存和取出不同部份的病歷資料，再透過人工的處理進行病人照護的資料整合。 In these hospitals, there exists a wide range of health care systems, each system were different parts of the storage and removal of medical records, and then through the manual processing of patient care data integration. 與一般認知的取出資料方法不同的是，它變得很困難，這也不是不可能，因為要取出並分享這些病歷文件，必須透過數種不同的健康照護傳送系統或是有合作的醫療院所，所以困難度增加不少。 Remove information and general knowledge of different methods, it becomes very difficult, not impossible, because to take out and share the medical history file, must be through a number of different health care delivery system or a cooperative hospital So a lot of difficulty increases. 

而 XDS 能使一些臨床照護領域的健康照護傳送組織在他們處理病人健康的照顧資料能相互合作及配合。 The XDS can make some clinical care in the field of health care delivery organizations dealing with patients in their health care information for the mutual co-operation and co-ordination. 在 IHE 的 Integration Profile 內容中，一份文件是非常廣泛的概念，用來呈現被分享的健康資訊單位。 The Integration Profile in IHE content of a document is a very broad concept, used to present health information to be shared units. 一份 XDS 文件可以包含任何型態的文件和任何標準的格式。 An XDS document can contain any type of file and any standard format. 以這樣的方式，一份以文件為中心的縱向記錄 (longitudinal record) 就可以累積長時間的病人病歷資料。 This way, a paper-centric longitudinal recording (longitudinal record) you can accumulate a long time patient medical records. 如此一來，醫療照護的服務人員就可以在縱向的跨醫療院所病歷記錄 (longitudinal cross-enterprise record) 中取出感興趣的臨床病歷。 Thus, health care staff can be in the vertical cross-hospital medical records (longitudinal cross-enterprise record) out of interest in the clinical records. 

2. Web Services Web Services 

Web Services 是在網路上提供異質系統間以服務形式來動態整合的一種服務規格與溝通協定。 Web Services is available on the Internet to serve heterogeneous systems to dynamically integrate the form of a service specification and communication agreements. 其中技術核心層面包含網路服務之格式與協定、網路服務本身、網路服務型別、網路服務的服務品質與網路服務的組合。 Which contains the Web services technology core level format and protocols, network service itself, network service type, network services, service quality and network services portfolio. 應用與管理面包含網路服務的目錄服務、網路服務的存取權限與安全的運作環境、網路服務的語意統一、網路服務交易與網路服務的經營管理等。 Application and management system includes network services, directory services, network services and access to a safe operating environment, semantic web services, unified, network services and network services, business transaction management. 而在 Web Services 的核心技術標準中 [8] ，包含了： SOAP--Web Service 資料傳輸協定。 The core technology in Web Services standards [8], contains: SOAP - Web Service data transfer protocol. WSDL--Web Service 描述語言。 WSDL - Web Service Description Language. UDDI--Web Service 註冊與搜尋。 UDDI - Web Service registered with the search. 若能建構一個完整的 Web Services 平台，再加上 SOAP 、 WSDL 與 UDDI ，擴充其功能，將可保持系統的簡單性和普遍性。 If we could construct a complete Web Services platform, combined with SOAP, WSDL and UDDI, to expand its functionality, the system will be able to maintain the simplicity and universality. 所以採用 Web Services 技術來實作 IHE 系統可省去整合異質系統的相關問題。 So using Web Services technology to implement IHE integration of heterogeneous systems can save the system related issues. 

3. BPEL(Business Process Execution Language) BPEL (Business Process Execution Language) 

BPEL 是一種程式語言，它明確的定義了 Web Services 的流程， BPEL 在支援商業伙伴間的資料交換方面更為完整。 BPEL is a program language, which clearly defines the process of Web Services, BPEL in supporting the exchange of information between business partners be more complete. BPEL 將成為 Web Services 的流程敘述最廣泛採用的標準，此趨勢在標準正式發佈前，各軟體大廠的動作就已經非常明顯。 Web Services BPEL process will be described in the most widely used standards, this trend in the standard before the official release, the software giant's move on already obvious. 本研究主要會使用 Web Services 的技術來設計 XDS 的傳輸系統，所以透過 BPEL 來管理整個 Web Services 的流程順序，也可在之中定義需要交換的資料內容及相關處理。 This study will use Web Services technology to design the transmission system, XDS, so through the Web Services BPEL to manage the entire order process may also be needed in the definition of the exchange of information among the content and the relevant management. 如此將可以解決先前提出流程獨立出來後的管理問題。 This will solve the previously independent post-process management. 

5. 以 Web Services 實作 IHE 之系統架構 Web Services Implementation of IHE in the System Architecture 
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圖 2 ：系統架構圖 Figure 2: System Architecture 

本架構著重於 IHE 流程控管元件的獨立，以解決目前 IHE 在實作系統上所遭遇的三大問題。 This framework focuses on the independent IHE process control components to solve the IHE implementation system in the three major problems encountered. 以 IHE 定義好的架構為基礎，並遵循 IHE 規範的處理資料流程，制定出一個可以讓 IHE 的快速發展及整合的系統架構。 To IHE defined architecture, and follow the IHE standard processing data flow, and work out a system whereby the IHE's rapid development and integration of the system architecture. 

圖 2 為本研究的系統架構圖，參照 IHE 中最重要的 SWF(Scheduled workflow) Profile 以及 XDS 的內容，我們清楚的知道當 IHE 進行相關流程時，會有主要的三個系統 HIS(Hospital Information System) 、 RIS(Radiology Information System) 、 PACS(Picture Archiving and Communication Systems) ，而在病歷資料傳遞時，中間需有 Repository 做為儲存資料之處，本系統架構將會先把這些服務的系統和儲存程式轉化為 Web Services ，然後使其與本研究提出的平台 IHE_PIF( 圖 2 中間層 ) 做聯繫，並透由 IHE_PIF 中的 BPEL 元件，串起 Profile 中所定義的流程。 Figure 2-based research, system architecture diagram, the most important reference IHE SWF (Scheduled workflow) Profile and XDS content, we know exactly when the related IHE process, there will be three main systems HIS (Hospital Information System ), RIS (Radiology Information System), PACS (Picture Archiving and Communication Systems), the transmission of information in medical records when the need for intermediate storage of data as a Repository Service, the system architecture will first of these services, systems and storage programs into Web Services, and then to the platform with this study IHE_PIF (Figure 2 middle layer) to do liaison, and inspired by IHE_PIF the BPEL component, strung Profile defined in the process. 

這種架構最大的好處是日後的唯護及延伸，這些互相連結的系統中有更改異動時，我們只需更改負責流程管理的 IHE_PIF 中的流成元件或是抽換異動的功能元件，也就是把異動的 Web Services 替換掉即可。 The greatest advantage of this architecture is the only care and the future extension of the interconnected system to change transaction, we only need to change the charge of process management IHE_PIF the flow into the device or swap transaction function device, that is, the transaction's Web Services can be replaced. 

IHE_PIF(IHE Process Integration Framework) 是本研究提出用來增進 IHE 發展的速度、彈性和管理機制的流程整合架構平台。 IHE_PIF (IHE Process Integration Framework) is used to promote IHE this study the speed of development, flexibility, and management mechanism of the process integration architecture platform. 圖 3 所表示的即為 IHE_PIF 的完整架構，主要概分為三個層級： Figure 3 shall be IHE_PIF expressed the complete structure, mainly be divided into three levels: 
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圖 3 ： IHE_PIF 架構圖 Figure 3: IHE_PIF Chart 

1. Legacy Application Layer Legacy Application Layer 

IHE_PIF 是以 IHE 為基礎而延伸的架構，所以醫院內部現有的系統也屬於本架構的一部份，這些系統目前都尚沒辦法跨越異質性平台進行整合的應用，唯有透過 IHE 的標準才能進行，但即使符合了 IHE 的標準，系統運用的彈性仍舊不大，但透過 IHE_PIF 的轉換後將可提供更有彈性的 Web Services 服務，也使整合異質性系統的彈性加大。 IHE_PIF is based on the IHE an extension of the framework, so the hospital is within the existing system is also a part of this framework, these systems are currently still no way to integrate across heterogeneous application platforms, only be carried out through the IHE standard But even if the standards meet the IHE, the system's flexibility in the use of still small, but the conversion through IHE_PIF will provide more flexible services, Web Services, but also to integrate heterogeneous systems to increase flexibility. 無論如何，只要醫院內部具有 IHE 中的基本系統，即可以與本架構銜接成為 IHE_PIF 的最底層。 In any case, as long as the internal hospital with IHE in the basic system, which can interface with the structure of a IHE_PIF the bottom. 

2. Adaptation Layer Adaptation Layer 

醫院內現有的系統要提供 Web Services 化的服務時，需經過轉換服務的過程，此層次的功用是將現有的 Legacy System 轉變為 Web Services ，各醫療院所可自行將服務調適成 Web Services ，並依據想提供的範圍大小在此層次中設定。 Existing systems within the hospital to provide Web Services-oriented services, and subject to the process of conversion services, this level of function of the existing Legacy System into Web Services, all medical institutions are free to adapt the service into Web Services, and according to the size range provided in this level set. 但也可以直接透過 IHE_PIF 中間層的 WS4DB 來快速將醫療內現有的醫療資訊系統的資料庫，快速轉化 Web Services ，進而與外部進行傳輸資料的整合。 But can also be directly through the middle layer WS4DB IHE_PIF quickly to health care within the existing medical information system database, quickly transformed into Web Services, and then to transfer data with external integration. 
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圖 4 ： WS4DB 套件 Figure 4: WS4DB Kit 

我們把 IHE_PIF 中間的 Adaptation Layer 抽出來看，即為 WS4DB 。 We IHE_PIF the middle of the Adaptation Layer out of view, namely WS4DB. 在使用上只需先設定好 Web Services 要提供的方法，例如我們提供的是 HIS 中病歷查詢的功能。 First set only in the use of Web Services to provide a good way, for example, we provide the HIS in the medical queries. 透過 WS4DB 套件中間的資料表物件化組件 (O/R Lib Component) ，將 Table 或 View 轉成 Object ，再將 Object 以 Web Services 的方式發佈。 Through the middle of the table WS4DB suite of component object (O / R Lib Component), will be transformed into Table or View Object, then the way Object to publish Web Services. WS4DB 中的 Properties 是設定對應的資料庫種類、連線位置、帳號與密碼， XML Mapping 是用來設定資料表欄位與物件中的 Attribute 對應的 XML 檔案。 WS4DB Properties is set in the corresponding database type, connection location, account number and password, XML Mapping is used to set the table field in the Attribute with the object corresponding XML file. 透過這以上的設定，就可以將醫院內部 HIS 系統中病歷資料表 Table 或 View 轉變成 Web Services 。 Through the above settings, you can be in the hospital medical records within the HIS system table Table or View into Web Services. WS4DB 是屬於 Adaptation Layer 的元件，經過這個層級的調整，醫院內部現有的系統將可以提供 Web Services 的服務，透過此層的功能可以達成迅速轉換系統以供整合的功能。 WS4DB Adaptation Layer components are, through this level of adjustment, the hospital will be within the existing system can provide services to Web Services, through this layer functions can be reached quickly Zhuanhuan system for the integration of functions. 

3. Process Execution Layer Process Execution Layer 

根據前面的敘述，我們可以了解 IHE 在實作系統上會有三大問題，第一個是「異質性系統整合問題」，而這個問題在 Adaptation Layer 即可解決。 According to the previous description, we can understand the IHE in the implementation system, there will be three major issues, the first is the "integration of heterogeneous systems", and this problem can be solved in the Adaptation Layer. 
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圖 5 ： IHE 中的流程敘述 Figure 5: IHE in the process described 

接著是第二與第三個問題，「將流程執行元件獨立於系統之外」與「 IHE 的流程控管機制」，這兩個問題在此層將可獲得解決。 Then the second and third question, "will be independent of the process execution component outside the system" and "IHE flow control mechanisms", these two issues will be resolved at this level. 
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圖 6 ：透過圖型化的介面將 IHE 流程轉換成 BPEL Figure 6: through the graphical interface will IHE process into BPEL 

在 IHE 的技術手冊中，有完整的流程描述 ( 圖 5) ，我們可以將這些流程，使用 BPEL 來描述 ( 圖 6) ，並將已經描述完成的流程放置於 BPEL 的 Server 上，此時我們就可以透過 BPEL 的 Server 中的流程管裡來進行 IHE 的流程控管。 In the IHE technical manual, a complete process description (Figure 5), we can use these processes to describe the use of BPEL (Figure 6), and has completed the process described in BPEL placed in the Server, then we through the Server, BPEL process management to carry out IHE in the process control. 所以我們可以將 IHE 中的流程處理轉換成 BPEL 的型式，然後在 BPEL 的 Server 上進行管理及控管的動作 ( 圖 7) 。 So we can deal with IHE in the process of converting the pattern of BPEL and BPEL's Server on the management and control of action (Figure 7). 
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圖 7 ： BPEL Server 上的管理介面 Figure 7: BPEL Server on the management interface 

IHE_PIF 可以解決我們先前討論的三大問題，並提供醫療院所實作 IHE 後能有更大的彈性，未來有延伸系統範圍或是進行更動時，將可大大縮短作業的時間。 IHE_PIF can solve the three problems we have previously discussed, and the provision of medical institutions implement IHE Houneng greater flexibility, the future extension system coverage, nor to change the time will greatly Suduan-time. 

6. IHE_PIF 與現有系統實作的比較 IHE_PIF implementation and comparison of existing systems 

在 XDS 的文件中有提到兩個範例，我們取第一個範例來做說明與比較。 In the XDS document mentioned two examples, we take the first example is presented and compared. 第一個範例 ( 圖 8) 是描述病人去看心臟科，在兩天後發生的嚴重的胸痛，於是到了急診室，急診室的醫師透過 IHE 的 XSD 架構取得了病人原有的病歷資料，並做了進一步的研判後，決定與病人原來的看診醫生做進一步的討論。 The first example (Figure 8) is to describe the patient to see a cardiologist, took place two days later in severe chest pain, then to the emergency room, emergency room physician's XSD schema through the IHE has made the original patient medical records, and do further judged and decided with the patient to see the original doctor for further discussion. 於是撥了電話給病人原看診的醫生，這位醫生目前是在家中休息，於是他透過家中的電腦連上 IHE 取得病人的資料並了解病人目前的檢驗圖，急診醫生才得以開始進行相關的治療。 Then dial the phone to see the doctor the patient's original doctor, the doctor is now at home, so he through a home computer connected to the IHE to obtain patient information and understanding of the current test plan patients, emergency physicians were able to start the associated treatment. 
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圖 8 ： XDS 中的第一個範例流程圖 Figure 8: XDS in the first example of flowchart 

在這個範例中，我們可以找出幾個主要的系統及儲存器，分別為心臟科看診系統、急診系統、醫生家中連線系統及 Cardiac Assessment 儲存器、 Cardiac Treatment 儲存器，其他尚有一些子系統我們就不加以深究。 In this example, we can find several major systems and storage, respectively, see the doctor for the cardiac system, emergency system, doctors at home to connect storage systems and Cardiac Assessment, Cardiac Treatment memory, there is some other sub- We are not to go into the system. 

依照目前的設計方式，大致如圖 9 所示，流程內含於系統中，每個系統連線至儲存器皆是系統自行與其連結，這樣的設計方式在日後更動時將需再針對每個系統個別改寫流程處理的部份，目前眾多的 IHE 系統皆是這樣子設計。 In accordance with the current design approach, generally shown in Figure 9, the process included in the system, each system are all connected to the storage system with its own link, this design approach will require changes in the future then for each system rewriting process of individual processes, the current system are a large number of IHE is designed like this. 
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圖 9 ：目前 IHE 系統的連結方式 Figure 9: Current system link mode IHE 

若改以 IHE_PIF 的設計模式來改變 IHE 的架構會如圖 10 所示，每個系統和儲存器即被視為功能單元，而流程也獨立於 IHE_PIF 中，所以當有更改流程的需求時，並不需要將系統修改，只需將 IHE_PIF 中的流程元件修改或是再採用新的流程元件即可。 If they were to IHE_PIF design patterns to change the IHE framework will be shown in Figure 10, each system and storage device is considered functional unit, while the process is also independent of IHE_PIF, so when a change process needs, and do not need to modify the system, simply IHE_PIF changes in the process component or process re-introduction of new components can be. 
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圖 10 ：透過 IHE_PIF 的系統連結方式 Figure 10: System Link mode through IHE_PIF 

接下來我們透過列表的方式比較兩種方式設計出來的系統會有什麼差異。 Next we compare the way through the list two ways out of the system, what design differences. 



表 1. 原架構與 IHE_PIF 架構的比較表 Table 1. IHE_PIF structure of the original architecture and a comparison table 

	項目 Project 
	原架構 The original structure 
	IHE_PIF 架構 IHE_PIF structure 

	Profiles 中系統與系統間的關聯？ Profiles of the relationship between different systems? 
	高 High 
	低 Low 

	一儲存器異動名稱或位置時，需調整幾個系統？ A storage transaction name or location, adjust the number of system? 
	Ｎ N 
	1 1 

	相同功能的系統增加時，流程需定義幾次？ The same function in the system increases, the process required to define a few times? 
	Ｎ N 
	1 1 

	增加一流程時，需撰寫幾次流程內容？ When adding a process, several processes need to write content? 
	N N 
	1 1 

	系統異動或是升級時且流程不變，是否重新更改流程內容？ System upgrade and process transaction, or change, whether to re-process the content change? 
	是 Be 
	否 No 

	是否能跨異質性系統？ Can cross heterogeneous systems? 
	否 No 
	是 Be 

	是否能不調整系統，更改流程？ Can not adjust the system, change the process? 
	否 No 
	是 Be 

	日後跨醫療院所整合難易為？ Ease of future integration of inter-hospital for? 
	較為困難 More difficult 
	較為容易 Easier 

	是否有流程控管機制？ Whether the flow control mechanism? 
	無 No 
	有 Have 

	跨醫療院所電子病歷分享時，能否得知病歷處理狀況？ Sharing of electronic medical records across hospitals, the ability to know the status of medical records? 
	不能 Can not 
	能 Can 

	當 IHE 再有新的功能加入時，異動幅度如何？ When the IHE further by adding new functionality, the transaction rate how? 
	異動幅度大 Great transaction rate 
	異動幅度小 Transaction rate of small 


7. 結論 Conclusion 

經由 IHE_PIF 的架構平台，能使 IHE 的功能更為完備，也可以促進 IHE 在實作時的發展速度，透過 Web Services 跨異質性平台的技術特色，將可使醫療院所系統擁有更大的彈性及延伸性，所以我們期望在此架構提出後，能給予發展 IHE 系統的廠商一個參考，若能依循 IHE_PIF 的架構將可省去許多整合性的問題。 The architecture platform by IHE_PIF can make more complete IHE functionality, also may promote IHE Zaishizuoshi the pace of development, Touguo Web Services Kua heterogeneous Xing platform Jishutese, will Keshiyiliao flexibilities for institutions Xitong and extensible, so we hope that this framework is proposed, the development of IHE system can give manufacturers a reference, if the structure will follow IHE_PIF save many integration problems. 而醫療院所也能完整的控制管理電子病歷的傳輸，了解並記錄下問題的發生處。 The hospital also provides full control of the transmission of electronic medical records management, understand and record the occurrence of office issue. 

未來國內若能由政府單位扮演 IHE_PIF 的管理組織，醫療院所間的病歷流通將可以更迅速的進行，相信將會為國內的醫療環境加分不少，也期望能讓國人免於因醫療資訊不完善而發生的醫療問題。 If domestic future by the government units play a IHE_PIF of management organizations, medical records between medical institutions flows would be more quickly and I think we will add Fen country's health care environment a lot, look forward to allow people from for medical information inadequate medical problems that occur. 
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