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1. Name:
OASIS Quantities and Units of Measure Ontology Standard (QUOMOS) Technical Committee
1. 名稱：
OASIS 量與測量單位本體標準技術委員會（OASIS Quantities and Units of Measure Ontology Standard Technical Committee，QUOMOS TC）
2. Statement of purpose:
Ontologies allow the explicit specification of the multiple possible meanings of concepts so that people can recognize commonalities and differences in the semantics of the concepts that they use.
Ontologies can be used to improve the quality of standards, leading to more robust implementations of the standards and the semantic integration of multiple standards. The axiomatization of formal ontologies can also support automatic conformance-checking.
Measurement units and dimensions (or dimensionality) are essential for the meaningful communication of measurements, design specifications, scientific data, medical data, environmental data and regulations, and many commercial transactions. Confusion over measurement units can lead to disasters such as the demise of the Mars Climate Observer satellite. An ontology of measurement units and dimensions would have wide utility in many IT standards.
A number of standards projects and other large-scale projects are currently developing some kind of ontology for quantities and measurement units. This will quickly lead to a proliferation of formal models for quantities and units that are not quite comparable. That in turn will impede consistent specifications of quantities for publication and information exchange in many industries. A standard ontology for quantities and units, adopted at this time, can be incorporated into such projects, or used as a reference for the symbols they define, thus promoting consistent interpretation and interworking of specifications and measurements.
Measurement units include metres, feet, inches, etc. all of which have the dimension of "length", i.e., length is the "property" of which "metre" is the unit of measure. In the International System of Quantities (Units) (also called the metric system or SI) the base dimensions (units) are: length (metre), mass (kilogram), time (second), electric current (ampere), thermodynamic temperature (kelvin), amount of substance (mole) and luminous intensity (candela). Derived (or composite) dimensions are constructed by multiplying or dividing the dimensions when multiplying or dividing the corresponding quantities. Hence speed has dimension of length / time. In practice the various base dimensions may have exponents of -3 to +3. Thus the space of derived dimensions has size of 7 to the 7th power - approx. 800K possible dimensions. For each dimension there are often several alternative measurement units - thus the space of all possible measurement units is huge.
Thus is it is clear that there is need to specify a framework for constructing derived dimensions / units from base dimensions and units.
It is therefore proposed to develop an ontology which would specify the basic concepts of quantities, systems of quantities, and systems of measurement units and scales, the various base dimensions and units of the SI system, the various metric prefixes (nano-, micro-, milli-, kilo-, ...), the rules for constructing various derived units, and the designations of the most common derived units such as joules, watts, ... The ontology should also address non-metric base and derived units that are commonly used across multiple industries.
The ontology will be represented in multiple formats, to allow exploitation via various tools - CLIF (ISO 24707) is currently proposed as the reference normative form, along with a derived OWL2/DL representation, although this may not be able to accommodate all CLIF concepts. It will also be important to construct canonical URIs to reference the various measurement units and dimensions. Furthermore, the ontology should be linked to standard representations (names, abbreviations) for the various measurement units / dimensions, e.g., meters, m, joules, etc., as expressed in sources such as the OASIS UnitsML project, and the Healthcare Level 7 Uniform Code for Units of Measure (UCUM).
There are some anomalies which need to be addressed, notably in the area of "dimensionless units" and derived units that involve them, such as measurements of concentration, energy v. torque. Non-linear scales will also be a concern.
2. 目的/宗旨：
本體允許對於概念可能具有的多種含義加以明確的規定，從而人們能夠對他們所使用的那些概念的語義之中存在的共性和差異予以辨識。
本體可用於改善標準的品質，從而使標準得以更為穩健的實施，並且實現多項標準之間的語義集成。另外，形式化本體的公理化還可以為自動化一致性檢查（conformance-checking）提供支援。
對於各種測量結果、設計規範、科學資料、醫學資料、環境資料和管理規章以及許許多多的商業交易來說，測量單位和量綱（dimensions，dimensionality）都是富有實際意義的通訊交流所不可或缺的要素。測量單位上的混淆可能會造成諸如火星氣候觀察者衛星（Mars Climate Observer satellite，Mars Climate Orbiter）碎裂之類的災難。在許許多多的資訊技術標準當中，測量單位與量綱本體都會有著廣泛的實用性。
當前，很多標準項目以及其他方面的諸多大型項目都在為量與測量單位編織著某種本體。這種狀況很快就會導致量與單位形式化模型的大量湧現，而這些模型之間卻並不是很具有可比性。繼而，這又會阻礙許多行業在出版和資訊交換上對於各種量的協調一致的說明。如果當下就採納一部關於量與單位的標準本體，即可將其結合到此類專案之中，或者將其作為它們所定義的那些符號的一種參考標準，從而促進各種規範和測量之間協調一致的解釋和協同配合。
米、英尺和英寸之類的測量單位全都以“長度”為量綱，也就是說長度乃是以“米”為測量單位的“特性（property）”。在國際量制（International System of Quantities）（國際單位制<International System of Units>）（又稱為米制、公制、國際公制或SI）之中，基本量綱（單位）包括：長度（米）、品質（千克）、時間（秒）、電流（安培）、熱力學溫度（開爾文）、物質的量（摩爾）以及發光強度（坎德拉）。把不同的量相乘或相除，同時把相應的量綱相乘或相除，即可構建出匯出量綱（或者說複合量綱）。這樣，速度就具有“長度/時間”作為量綱。在工作實踐當中，各種基本量綱可以具有指數-3～+3。因此，匯出量綱的空間大小就是7的7次方數量級（7^7 = 823543），大約80萬種可能的量綱。對於每種量綱，往往存在著幾種備用的測量單位，因此所有可能的測量單位所構成的空間相當巨大。
這樣，顯然就需要規定一種框架，用於採用基本量綱和單位來構建匯出量綱/單位。
因此，建議開發編制一部本體，用於明確詳細地說明/規定關於各種量、量制以及測量單位制和尺度的那些基本概念、國際單位制的各種基本量綱和單位、各種公制詞頭（如納、微、毫、千等等）、用於構建各種匯出單位的各種規則，以及諸如焦耳、瓦特之類最為常用的匯出單位的命名。這部本體還應當解決多個行業之間共同使用的那些非公制基本單位和匯出單位。
這部本體的表達將採用多種格式，以便各種工具能夠對其加以利用。當前，建議把通用邏輯交換格式（Common Logic Interchange Format，CLIF）（ISO 24707） 作為其參考規範形式（reference normative form），並且同時備有派生而來的OWL2/DL表達形式，儘管這種形式可能無法處理所有的CLIF概念。同時，重要的是要構建規範的統一資源識別項（URIs），用來引用各種的測量單位和量綱。此外，還應當把這部本體與各種測量單位/量綱的標準表達形式（名稱、縮寫）聯繫起來，如“米”、“m”和“焦耳”等等。在OASIS UnitsML專案以及HL7(Health Level Seven)的統一計量單位代碼（Unified Code for Units of Measure,UCUM）之類的原始資料當中備有這些標準表達形式。
目前，還存在著一些需要加以解決的異常情況，尤其值得注意的就是“無量綱單位（dimensionless units）”以及與其相關的匯出單位方面，如濃度、能量以及扭矩的測量結果。非線性尺度（Non-linear scales）也是個要關注的問題。
3. Scope of the work of the TC:
The objective is to develop the draft of an international ontology standard for expressing "Quantities and Units of Measure" which will be publicly available, free of charge. The reference normative form of the ontology will be expressed in the CLIF language, with derived normative representations in OWL 2.0 DL, and UML.
The work shall include the development of a core set of ontology modules covering quantities, units, scales, dimensions, base and derived SI units and their relationships, and extension mechanisms to allow the later inclusion of non SI units and other measurement systems. The ontology shall be independent of industry sector and applications, and based on available specifications and standards, particularly the VIM. Where ambiguities and contradictions arise between different specifications and standards, these shall be referred back to the originating organizations for resolution.
Later ontology modules may include basic concepts for measurements and uncertainties, and for quantity specifications and tolerances. While all applications of quantities are one or the other of these, these disciplines are more complex and may have industry-specific characteristics.
The TC will liaise and strive to coordinate its development with the work of BIPM (International Bureau of Weights and Measures), ISO/IEC 80000, VIM (International Vocabulary of Metrology), UnitsML, UCUM (Unified Code for Units of Measure) and UNECE Recommendation 20, and take into account existing quantities and units ontologies based on VIM, such as Sweet, QUDT and the QUDV component of SysML. It is expected that the scope of the QUOMOS ontology with respect to specific units will be influenced by the relationship to UnitsML and UCUM.
Consideration will be given to ensuring that the methodology used to construct the ontology can be exploited in the construction of other definitive ontologies.
3. 本技術委員會的工作範圍：
目的旨在開發編制一項用於表達“量與測量單位”的國際本體標準。這將是一項公開且免費的標準。這部本體的參考規範形式將採用CLIF語言來表達，並且備有由此派生而來的，採用OWL 2.0 DL和UML語言的規範表達形式。
本技術委員會的工作將包括開發編制核心的一套本體模組，涵蓋各種的量、單位、尺度、量綱、國際單位制基本單位和匯出單位以及它們之間的各種關係，同時還要建立若干的擴展機制，以便日後收錄那些非國際單位制單位以及其他的測量制（measurement systems）。這部本體應當獨立於行業部門和應用，並且基於現成可用的規範和標準，尤其是《國際通用計量學基本術語（International Vocabulary of Metrology，VIM）》。在不同的規範及標準之間存在歧義和矛盾之時，應當將這些問題回饋給相應的起源組織（originating organizations），以便其加以解決。
日後的本體模組可包括關於測量和不確定性方面以及關於量技術條件與公差（quantity specifications and tolerances）方面的基本概念。量的所有應用乃是在這兩組基本概念當中選用其一；不過，這些學科領域卻較為複雜，並且可能還具有行業特異性的特點。
本技術委員會將會開展聯絡，並且努力將自己的開發編制活動與BIPM（International Bureau of Weights and Measures，國際計量局，國際度量衡局）、ISO/IEC 80000、VIM（International Vocabulary of Metrology，國際通用計量學基本術語，國際計量學詞表）、UnitsML、UCUM（Unified Code for Units of Measure，計量單位統一代碼，測量單位統一代碼）以及聯合國歐洲經濟委員會第20號建議檔－國際貿易測量單位（UNECE Recommendation 20）的工作之間加以協調，同時還將考慮現有的那些基於VIM的量與單位本體，如Sweet、QUDT以及SysML的QUDV組件。就具體的單位而言，這部QUOMOS本體的範圍預計將會受到與UnitsML和UCUM之間關係的影響。
另外，還會考慮確保用來構建這部本體的方法學可以用於其他權威本體的構建工作。
4. A list of deliverables, with projected completion dates:
The TC will produce a core set of ontology modules covering quantities, units, scales, dimensions, base and derived SI units and extension mechanisms to allow the later inclusion of non SI units and other measurement systems. The reference normative ontology will be expressed in CLIF, with other normative representations may be derived in OWL 2.0 DL, and supported by equivalent UML diagrams.
Further extensions may be generated using the specified mechanisms.
4. 工作成果列表及預計完成日期：
本技術委員會將會編制出核心的一套本體模組，涵蓋各種的量、單位、尺度、量綱、國際單位制基本單位和匯出單位以及它們之間的各種關係，並且建立若干的擴展機制，以便日後能夠收錄那些非國際單位制單位以及其他的測量制（measurement systems）。這部參考規範本體的表達將採用CLIF，同時可能採用OWL 2.0 DL派生出其他的規範表達形式，並且採用等價的UML圖加以支持。
另外，還可能採用那些指定的機制產生進一步的擴展。
5. Specification of the IPR Mode under which the TC will operate:
Non-Assertion
5. 本技術委員會工作將要遵循的智慧財產權模式：
禁止主張權利（Non-Assertion）
6. The anticipated audience or users of the work:
The proposed ontology will be applicable to any developer or user of information models or applications that require an unambiguous definition of units in a digital form that can be utilised by a wide range of applications, including document markup and data exchange. It will also highlight logical inconsistencies and ambiguities that need to be addressed.
6. 本技術委員會工作的預期受眾或用戶：
所建議的這部本體將適用於任何需要採用可供形形色色應用程式（包括文檔標記和資料交換）利用的數位形式，對單位加以明確無歧定義的，資訊模型或應用程式的開發者或使用者。同時，這部本體還將會突出顯現那些需要加以處理和解決的邏輯矛盾和歧義。
7. The language in which the TC shall conduct business:
English
7. 本技術委員會開展業務活動時所要採用的語言：
英語
