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摘要 Summary 

本研究旨在提出一個，透過監控作業系統底層的方式,整合不同醫療軟體的解決方案，而以門診系統智慧化為例，實作此解決方案。 Purpose of this study one of the underlying operating system by monitoring the way to integrate different medical software solutions and intelligent out-patient system, for example, implement the solution. 本研究包括一套現行之醫院門診系統，一套自行開發作為測試用之診斷輔助系統，以及中介監控智慧代理人軟體，透過監控門診系統及診斷輔助系統之間的資料輸入，加以連結，並將執行結果回傳門診系統，使原門診系統智慧化。 This study included a force in the hospital outpatient system, developed as a self-test diagnostic support system, intelligent agents and intermediary monitoring software, monitor the patient through the system and diagnostic information between the input support system, to link, and implementation of the results of out-patient system return to the wisdom of the original out-patient system. 因為本程式設計為系統外掛之觀念，因而可在不影響或變動醫院資訊系統或其他特定功能軟體的核心程式設計下，監控底層欄位變化與使用者動作，理論上幾乎可運用在所有Windows平台上的軟體中，運用層面廣大。 Because this programming concepts for system plug and therefore can not affect or change the hospital information system or other specific features of the core software programming, the monitor changes in the underlying field position and user action, in theory Jihu can be used in所有Windows platform The software, using the general level. 中介監控代理人軟體將可為程式開發者及使用者帶來極大的方便，但對於HIS的安全性影響問題則仍有待研究和討論。 Intermediary monitoring agent of the software will be able to program developers and users great convenience, but for HIS security impact is yet to be studied and discussed. 

關鍵字：HIS、監控軟體、智慧代理人、門診系統、診斷輔助 Keywords: HIS, monitoring software, intelligent agents, out-patient system, diagnostic aid 

Abstract Abstract 

The purpose of this study is to address a problem solution for integration of different software by monitoring base level of operation system. To present this concept, we accomplish a smart outpatient system. It includes an on-going outpatient system, diagnosis assisting software, and our intermediate monitor agent software. By monitoring data flow of outpatient system and diagnosis assisting software, we makes the outpatient system “smart”. This method can be applied to any software on operation system theoretically. Intermediate monitor agent software (IMA) can carry a widespread and convenient environment for programmer and user. But the problems of information safety and systemic safety should be considered. The purpose of this study is to address a problem solution for integration of different software by monitoring base level of operation system. To present this concept, we accomplish a smart outpatient system. It includes an on-going outpatient system, diagnosis assisting software, and our intermediate monitor agent software. By monitoring data flow of outpatient system and diagnosis assisting software, we makes the outpatient system "smart". This method can be applied to any software on operation system theoretically. Intermediate monitor agent software (IMA) can carry a widespread and convenient environment for programmer and user. But the problems of information safety and systemic safety should be considered. 

緒論 Introduction 

衛生資訊數位化已經是大勢所趨，各家醫院亦發展出功能強大的整合式系統，卻也造成系統複雜度大增，修改不易的結果。 Digital health information is a general trend has been, individual hospitals to develop powerful, integrated system, but also resulted in significant increase in system complexity, the result of changes difficult. 

當使用者有新功能需求時，常造成系統開發人員極大的困擾，就算開發出來了，往往也失去時效性及成本效益，但系統廠商又常以系統穩定度及商業機密為由，拒絕讓使用者自行研發，系統便會有許多小缺陷留存，而無法解決，讓使用者感到極為不便。 When the user when a new functional requirements, system developers often cause great distress, even if developed, and often lost their timeliness and cost-effectiveness, but system vendors are now often the system stability degree of commercial confidentiality, refused to allow the use on their own R & D, the system will have retained many small flaws, but they can not, so users are very inconvenient. 

另外，資訊科技日新月異，系統升級後新舊系統如何整合是從以前就存在的問題，造成舊系統資料流失或是需要花費大量人力去轉移，是不是有什麼方法，可以在不牽扯到複雜的系統核心，就可以簡單安全地完成新舊系統的資料整合。 In addition, ever-changing information technology, systems upgraded to integrate old and new systems from before the problems caused by the old system data loss or need to spend a lot of manpower to the transfer, is not there any way, you can not involve complex systems the core, you can easily and securely complete the integration of old and new systems of information. 

本研究旨在提供一個新的方法及概念，在不影響原醫院資訊系統程式核心，以及盡量不改變使用者習慣的原則下，以外掛的方式，整合不同的醫療軟體，讓使用者能依自己的需求，加掛功能於原醫院資訊系統上。 This study aims to provide a new method and concepts, without prejudice to the original core hospital information system programs as far as possible without changing the principle of user habits in order to plug a way to integrate different medical software, allows users according to their own needs to add a feature to the original hospital information system. 

我們選擇門診診斷輔助系統為實作方案，因為醫師在看門診時，常會遇到許多問題無法解決，而發展一套完整的智慧型門診系統曠日費時，成本高，又無法符合醫師個別需求，如何以最經濟的方式，又能在極短的時間內，以最方便的方法及時提供門診醫師所需的訊息，同時增加醫師看診的效率，是我們實作方案的目標。 Outpatient diagnostic support system we have chosen to implement the program, because the doctors looking out, often they will encounter many problems unresolved, and the development of a comprehensive system of intelligent patient time consuming and expensive, they can not meet the individual needs of physicians, how the most economical way, but also in a very short time, Nei, most convenient way to provide clinicians with timely messages required, while increasing the attending physician Kan's Xiaoshuai, is really on the program of目标. 

材料與方法 Materials and methods 

本研究包含三個互相獨立的軟體,其一是以SQL開發之現行門診系統，由資訊公司提供，作為我們的測試平台。 This study contains three mutually independent software, one based on the current outpatient system SQL developed by IT companies, as our test platform. 

其二是診斷輔助系統，以Microsoft Visual Basic 6.0 為軟體開發平台，內容參考臨床醫學手冊。 Second, the diagnosis support system to Microsoft Visual Basic 6.0 development platform for the software, content, clinical reference manual. 

最後是我們的中介監控代理人軟體(簡稱IMA)以Microsoft Visual C++ 6.0 為軟體開發的平台，為一套類似微軟Spy++的軟體(如圖一所示)，透過底層監測使用者動作及欄位變化等各種EVENTS與DATAS(如圖二所示)，並同時監控醫院資訊系統及使用者所需之特定功能軟體，此特定功能軟體在實作方案中就是我們開發的診斷輔助系統，建立兩者間資料交流的橋樑，透過執行程序的控制，使其自動化。 Finally, we are agents of the intermediary monitoring software (referred to as IMA) to Microsoft Visual C + + 6.0 for the software development platform for a set similar to Microsoft Spy + + software (as shown in Figure 1), by monitoring user actions and the underlying changes in the field and other EVENTS and DATAS (as shown in Figure 2), and also monitor hospital information system and user software required for specific functions, specific functions of this software program in implementing our development of diagnostic support system, set up between the two bridge the exchange of information through the implementation of procedures to control, automate. 


圖一   Microsoft Spy++ 工具的使用展示 Figure 1 Microsoft Spy + + tool to demonstrate the use of 

如圖三所示，各個HIS或AP與作業系統間的訊息溝通，均在中介監控智慧代理人軟體的監控之下，例如HIS_1(門診系統)所傳給作業系統的訊息(EVENTS和DATAS)，可被中介監控代理人軟體攔截分析後，依需求設定而自動傳給其他HIS或AP(診斷輔助系統)。 Figure 3 shows, all HIS or between AP and the operating system message communication, intelligence agents were monitoring the intermediary under the control software, such as HIS_1 (out-patient system) are passed to the operating system message (EVENTS and DATAS), control agents can be an intermediary to intercept analysis software, according to the demands set automatically passed to other HIS or AP (diagnostic support system). 

[image: image1]
圖二  中介代理人軟體(IMA) Figure 2 middle agent software (IMA) 

[image: image2]
圖三 Figure 3   中介監控代理人軟體的系統架構圖 Intermediary monitoring agent of the software system architecture diagram 
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圖四 診斷輔助系統運作概況 Figure 4 the operation of diagnostic support system overview 

診斷輔助系統(圖四)以臨床症狀為基礎，一步步引導使用者此症狀須注意之細節，以點選的方式執行，當點選完畢時，便已經結束鑑別診斷，而得到一個可能的結果，系統會將結果及鑑別診斷的流程紀錄下來，得到診斷及主訴兩個字串。 Diagnostic support system (Figure 4) based on clinical symptoms, step by step guide users to pay attention to the details of this symptom to click manner, when the click is completed, they will have ended, differential diagnosis, and get a possible outcome , the system will process the results and differential diagnosis of a record, get the diagnosis and chief complaint of two strings. 

[image: image6]
圖五 現行門診系統 Figure 5 system, the existing out-patient 

[image: image7]
圖六 透過IMA將資料傳送到診斷輔助系統 Figure 6 through the IMA will send data to the diagnostic support system 

[image: image8]
圖七  透過IMA將診斷輔助系統的結果回傳門診系統 Figure 7 diagnostic support system through the IMA will return the results of out-patient systems 

當醫師在臨床上遇到不熟悉的症狀，又無法即時將病人轉往適合的醫師看診時，便可以在門診系統主訴欄位鍵入此症狀(圖五)，透過中介監控代理人軟體，將此症狀字串傳入診斷輔助系統(圖六)，便會跳出鑑別診斷視窗，依序點選完畢後，再由中介監控代理人軟體將診斷及主訴兩個字串，傳回醫院門診系統相關欄位(圖七) 。 When physicians encounter in clinical symptoms are not familiar with, they can not immediately transfer the patient for the physician to see the doctor, they can out-patient system, complained of field, type the symptoms (Figure 5), through the intermediary agents monitoring software, will This symptom string incoming diagnostic support system (Figure 6), the differential diagnosis will be out of window, click the finished sequence, then by the intermediate software agents to diagnose and monitor complaints of two strings, returns the system-related outpatient field (Figure 7). 

例如醫師在門診系統的主訴欄鍵入”Dizziness”，透過IMA傳入診斷輔助系統，便會跳出診斷輔助視窗，建議醫師詢問病人是否有眩暈之過去病史，若醫師點選有，診斷輔助系統會繼續建議醫師詢問病人眩暈是否為陣發性的，以此類推(圖四)，當點選完畢時，一份門診病歷已經完成了大部分，醫師只要對細節加以修正便可，大幅節省醫師看門診時花在電腦輸入的時間。 For example, physicians in the outpatient system, the main complaint type in "Dizziness", passed through the IMA diagnostic support system, diagnosis of secondary window will pop recommended doctors ask the patient whether the past history of vertigo, if physicians have click the diagnosis support system will continue to suggests that the physician ask the patient whether paroxysmal vertigo of, and so on (Figure 4), when finished click when a patient has completed most of the medical records, physicians can only be amended to detail, substantial savings in physician-patient When the time spent on computer input. 

討論與展望 Discussion and Outlook 

本文提供一個新的方法與概念，透過底層監測使用者動作，將醫院資訊系統與使用者所需之特定功能軟體建立連結，達到在不影響原醫院資訊系統程式碼，以及盡量不改變使用者習慣的原則下，於醫院資訊系統中新增功能的目的。 This article provides a new approach and concept, through the bottom of the monitoring user actions, users of the hospital information system and software required to establish links to specific functions, to the hospital information system without affecting the original code, and try not to change user habits principle, the hospital information system in the new features purposes. 

診斷輔助系統可在醫師需要時，即時提供醫師鑑別診斷的建議，並提供醫師一個快速完成門診病歷的方法。 Diagnostic support system in physician when necessary, to provide physicians immediate differential diagnosis of recommendations, and provide physicians a fast way to complete the out-patient medical records. 

診斷輔助系統的內容雖然是依據臨床醫學手冊1,10 ，但是內容僅為作者之整理，並沒有經過臨床測試，正確性並無經過驗證，而臨床狀況多變，鑑別診斷流程未必合用，故此系統僅為輔助之用。 Diagnostic support system even though it is based on the clinical manual 1,10, but only on the content of the order, and without clinical testing, accuracy is not proven, and clinical condition variable, the differential diagnosis process may not be combined, so the system auxiliary purposes only. 其實每個醫師在看 In fact, looking at each physician 

病時，都會不知不覺中建立自己的鑑別診斷流程，此流程雖未必絕對正確，卻對大多數病人很管用，可快速地排除重大疾病及作出初步的診斷，由醫師自己建立的鑑別診斷流程可能更實用些。 Disease, the will unconsciously create their own differential diagnosis process, although this process may not be absolutely correct, but then Da Duoshu patients are very useful, quick to exclude significant disease and make a preliminary diagnosis, established by the physicians themselves in the differential diagnosis process some may be more practical. 

很多醫院門診電腦為了系統穩定度的關係，禁止安裝其他軟體，甚至連上網際網路都禁止，本診斷輔助系統為單一可執行檔，方便攜帶，不需要時就刪除，完全不會影響門診電腦的作業系統。 Many hospital out-patient computer system stability to the relationship between the prohibition of installing other software, or even the Internet are prohibited, the diagnosis support systems into a single executable file, easy to carry, do not need when deleted, the computer will not affect the out-patient operating system. 

我們原本是想將網路上的免費資源，透過中介監控代理人軟體與現行之門診系統結合，但網路資源不穩定，原本免費的資源突然開始要收費了，我們只好自行開發一套軟體來配合。 We originally wanted to be the Internet's free resources, through the intermediary agent of the software and Xian Xing Zhi Jian Kong outpatient Xitong combination of network resources, but unstable, Yuanben free resources suddenly Kaishi Yaoshoufeiliao, Womenzhihao self-developed a software to Peige . 

中介監控代理人軟體雖提供一個方法建立程式間資料交流的橋樑，但目前所有動作仍需程式開發人員以程式碼控制，將來應該將各個功能元件化，並提供優良的使用者介面，讓非程式開發人員，透過簡單地建立欄位關聯，自己便能將新功能加入醫院資訊系統中。 Although the intermediary software monitoring agents to provide a method of information exchange between the establishment of a bridge program, but all the action needed to code the program developers to control the future should be of the various functional components and provide excellent user interface for non- program developers, to build the field through a simple association, its new features can be added hospital information system. 

中介監控軟體之應用，分為使用者端及主機端兩個層面，本實作方案為使用者端的應用，提供使用者的便利性。 Intermediary monitoring software application, the user terminal and the host side into two levels, the implementation program for the end user applications, providing users the convenience. 主機端的應用，例如透過欄位對應，將醫令系統與藥物交互反應結合，加上流程控制，便可輕易地增加藥物警示功能，或將新舊系統作欄位對應，就可以將舊系統的資料轉移到新系統上，這些方面的應用，有待將來開發。 Host applications, for example, through field mapping, will enable doctors and drug interactions reaction system combined with flow control, can easily increase the functionality of drug alerts, or old and new systems for field correspond to the old system can be Data transfer to the new system, these applications will be developed. 

中介監控代理人軟體透過Windows底層監控執行在Windows上的應用軟體，理論上應可運用於所有合適之Windows平台的軟體，但此概念的運用，卻不僅限於Windows平台上，將來跨平台的運用，有待進一步開發。 Intermediary monitoring agents monitor the implementation of software through the Windows low-level application software in Windows, in theory should be applied to all Windows platforms, suitable software, but the application of this concept, but not limited to Windows platforms, future cross-platform use be further developed. 

本文旨在提供一個想法，加上一個實作方案驗證此想法可行，但擴大使用範圍時會遭遇怎樣的瓶頸，有待進一步評估。 This article aims to provide an idea, coupled with an implementation program verify this idea is feasible, it will expand the scope of experience how to use the bottleneck, pending further evaluation. 

本方法因為涉及作業系統底層，系統安全性及資訊安全性有待進一步評估。 Because this method involves the underlying operating system, system security and information security to be further evaluated. 
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