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摘要

			本​​​​​​​指​​​​​​​南​​​​​​​詳​​​​​​​細​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（logical volume manager），包​​​​​​​括​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​下​​​​​​​執​​​​​​​行​​​​​​​ LVM 的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​本​​​​​​​文​​​​​​​件​​​​​​​之​​​​​​​內​​​​​​​容​​​​​​​所​​​​​​​針​​​​​​​對​​​​​​​的​​​​​​​是​​​​​​​ LVM2 發​​​​​​​行​​​​​​​版​​​​​​​。​​​​​​​
		






      ⁠簡​​​​​​​介​​​​​​​




      ⁠1. 有​​​​​​​關​​​​​​​本​​​​​​​指​​​​​​​南​​​​​​​




			本​​​​​​​指​​​​​​​南​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（Logical Volume Manager，LVM），包​​​​​​​括​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​下​​​​​​​執​​​​​​​行​​​​​​​ LVM 的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​本​​​​​​​文​​​​​​​件​​​​​​​之​​​​​​​內​​​​​​​容​​​​​​​所​​​​​​​針​​​​​​​對​​​​​​​的​​​​​​​是​​​​​​​ LVM2 發​​​​​​​行​​​​​​​版​​​​​​​。​​​​​​​
		


      ⁠2. 讀​​​​​​​者​​​​​​​




			本​​​​​​​指​​​​​​​南​​​​​​​是​​​​​​​為​​​​​​​了​​​​​​​管​​​​​​​理​​​​​​​執​​​​​​​行​​​​​​​ Linux 作​​​​​​​業​​​​​​​系​​​​​​​統​​​​​​​的​​​​​​​電​​​​​​​腦​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​所​​​​​​​撰​​​​​​​寫​​​​​​​的​​​​​​​。​​​​​​​使​​​​​​​用​​​​​​​者​​​​​​​必​​​​​​​須​​​​​​​熟​​​​​​​悉​​​​​​​ Red Hat Enterprise Linux 5 以​​​​​​​及​​​​​​​ GFS 或​​​​​​​ GFS2 檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​管​​​​​​​理​​​​​​​。​​​​​​​
		


      ⁠3. 軟​​​​​​​體​​​​​​​版​​​​​​​本​​​​​​​




			
      ⁠表格 1. 軟​​​​​​​體​​​​​​​版​​​​​​​本​​​​​​​
	 軟​​​​​​​體​​​​​​​ 	 描​​​​​​​述​​​​​​​ 
	 
								RHEL5
							

							 	 
								代​​​​​​​表​​​​​​​ RHEL5 或​​​​​​​更​​​​​​​新​​​​​​​版​​​​​​​本​​​​​​​
							

							 
	 
								GFS
							

							 	 
								代​​​​​​​表​​​​​​​ RHEL5 或​​​​​​​更​​​​​​​新​​​​​​​版​​​​​​​本​​​​​​​的​​​​​​​ GFS
							

							 





		


      ⁠4. 相​​​​​​​關​​​​​​​文​​​​​​​件​​​​​​​




			如​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​更​​​​​​​多​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​如​​​​​​​何​​​​​​​使​​​​​​​用​​​​​​​ Red Hat Enterprise Linux 的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​參​​​​​​​閱​​​​​​​下​​​​​​​列​​​​​​​資​​​​​​​源​​​​​​​：
		
	
					Red Hat Enterprise Linux 安​​​​​​​裝​​​​​​​指​​​​​​​南​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​安​​​​​​​裝​​​​​​​ Red Hat Enterprise Linux 5 的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					Red Hat Enterprise Linux 建​​​​​​​置​​​​​​​指​​​​​​​南​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​建​​​​​​​置​​​​​​​、​​​​​​​配​​​​​​​置​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ Red Hat Enterprise Linux 5 上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				




			如​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​更​​​​​​​多​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​ Red Hat Enterprise Linux 5 的​​​​​​​ Red Hat Cluster Suite 的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​參​​​​​​​閱​​​​​​​下​​​​​​​列​​​​​​​資​​​​​​​源​​​​​​​：
		
	
					Red Hat Cluster Suite 總​​​​​​​覽​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​高​​​​​​​層​​​​​​​級​​​​​​​的​​​​​​​ Red Hat Cluster Suite 總​​​​​​​覽​​​​​​​。​​​​​​​
				

	
					配​​​​​​​置​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ Red Hat 叢​​​​​​​集​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​安​​​​​​​裝​​​​​​​、​​​​​​​配​​​​​​​置​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ Red Hat Cluster 元​​​​​​​件​​​​​​​上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					全​​​​​​​域​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​：配​​​​​​​置​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​安​​​​​​​裝​​​​​​​、​​​​​​​配​​​​​​​置​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ Red Hat GFS（Red Hat 全​​​​​​​域​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​）上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					全​​​​​​​域​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​ 2：配​​​​​​​置​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​安​​​​​​​裝​​​​​​​、​​​​​​​配​​​​​​​置​​​​​​​和​​​​​​​維​​​​​​​護​​​​​​​ Red Hat GFS2（Red Hat 全​​​​​​​域​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​ 2）上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					使​​​​​​​用​​​​​​​ Device-Mapper Multipath — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​使​​​​​​​用​​​​​​​ Red Hat Enterprise Linux 5 的​​​​​​​ Device-Mapper Multipath 功​​​​​​​能​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					使​​​​​​​用​​​​​​​ GNBD 以​​​​​​​及​​​​​​​全​​​​​​​域​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​使​​​​​​​用​​​​​​​ Red Hat GFS 的​​​​​​​全​​​​​​​域​​​​​​​網​​​​​​​路​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​（Global Network Block Device，GNBD）上​​​​​​​的​​​​​​​總​​​​​​​覽​​​​​​​。​​​​​​​
				

	
					Linux 虛​​​​​​​擬​​​​​​​伺​​​​​​​服​​​​​​​器​​​​​​​管​​​​​​​理​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​使​​​​​​​用​​​​​​​ Linux Virtual Server（LVS）配​​​​​​​置​​​​​​​高​​​​​​​效​​​​​​​能​​​​​​​系​​​​​​​統​​​​​​​和​​​​​​​服​​​​​​​務​​​​​​​上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					Red Hat Cluster Suite 發​​​​​​​行​​​​​​​公​​​​​​​告​​​​​​​ — 提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​最​​​​​​​新​​​​​​​ Red Hat 叢​​​​​​​集​​​​​​​套​​​​​​​件​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				




			Red Hat Cluster Suite 文​​​​​​​件​​​​​​​和​​​​​​​其​​​​​​​它​​​​​​​ Red Hat 文​​​​​​​件​​​​​​​在​​​​​​​ Red Hat Enterprise Linux Documentation CD 和​​​​​​​線​​​​​​​上​​​​​​​（http://www.redhat.com/docs/）皆​​​​​​​含​​​​​​​有​​​​​​​ HTML、​​​​​​​PDF、​​​​​​​和​​​​​​​ RPM 版​​​​​​​本​​​​​​​。​​​​​​​
		


      ⁠5. 意​​​​​​​見​​​​​​​




			若​​​​​​​您​​​​​​​發​​​​​​​現​​​​​​​了​​​​​​​錯​​​​​​​字​​​​​​​，或​​​​​​​是​​​​​​​您​​​​​​​對​​​​​​​於​​​​​​​本​​​​​​​指​​​​​​​南​​​​​​​有​​​​​​​任​​​​​​​何​​​​​​​改​​​​​​​善​​​​​​​的​​​​​​​意​​​​​​​見​​​​​​​，我​​​​​​​們​​​​​​​很​​​​​​​樂​​​​​​​意​​​​​​​傾​​​​​​​聽​​​​​​​您​​​​​​​的​​​​​​​意​​​​​​​見​​​​​​​。​​​​​​​請​​​​​​​在​​​​​​​ Bugzilla（http://bugzilla.redhat.com/bugzilla/）中​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​ rh-cs 這​​​​​​​個​​​​​​​元​​​​​​​件​​​​​​​提​​​​​​​交​​​​​​​一​​​​​​​份​​​​​​​報​​​​​​​告​​​​​​​。​​​​​​​
		

			Be sure to mention the manual's identifier:
		

Bugzilla component: Documentation-cluster
Book identifier: Logical_Volume_Manager_Administration(EN)-5 (2009-08-18T15:20)


			By mentioning this manual's identifier, we know exactly which version of the guide you have.
		

			若​​​​​​​您​​​​​​​有​​​​​​​任​​​​​​​何​​​​​​​改​​​​​​​善​​​​​​​文​​​​​​​件​​​​​​​的​​​​​​​建​​​​​​​議​​​​​​​，請​​​​​​​提​​​​​​​供​​​​​​​我​​​​​​​們​​​​​​​具​​​​​​​體​​​​​​​的​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​發​​​​​​​現​​​​​​​了​​​​​​​錯​​​​​​​誤​​​​​​​，請​​​​​​​填​​​​​​​入​​​​​​​部​​​​​​​份​​​​​​​號​​​​​​​碼​​​​​​​和​​​​​​​附​​​​​​​近​​​​​​​文​​​​​​​字​​​​​​​，如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​我​​​​​​​們​​​​​​​便​​​​​​​可​​​​​​​輕​​​​​​​易​​​​​​​找​​​​​​​到​​​​​​​該​​​​​​​錯​​​​​​​誤​​​​​​​。​​​​​​​
		



      ⁠章 1. LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​測​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​




		此​​​​​​​章​​​​​​​節​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​高​​​​​​​層​​​​​​​級​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（LVM）元​​​​​​​件​​​​​​​的​​​​​​​概​​​​​​​要​​​​​​​。​​​​​​​
	

      ⁠1.1. 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




			卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​會​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​虛​​​​​​​擬​​​​​​​的​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​，這​​​​​​​能​​​​​​​讓​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​儲​​​​​​​存​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​比​​​​​​​起​​​​​​​直​​​​​​​接​​​​​​​使​​​​​​​用​​​​​​​實​​​​​​​體​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​，這​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​更​​​​​​​強​​​​​​​大​​​​​​​的​​​​​​​靈​​​​​​​活​​​​​​​性​​​​​​​。​​​​​​​當​​​​​​​利​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，您​​​​​​​不​​​​​​​會​​​​​​​受​​​​​​​到​​​​​​​實​​​​​​​體​​​​​​​磁​​​​​​​碟​​​​​​​大​​​​​​​小​​​​​​​的​​​​​​​限​​​​​​​制​​​​​​​。​​​​​​​此​​​​​​​外​​​​​​​，硬​​​​​​​體​​​​​​​儲​​​​​​​存​​​​​​​配​​​​​​​置​​​​​​​對​​​​​​​軟​​​​​​​體​​​​​​​來​​​​​​​說​​​​​​​是​​​​​​​隱​​​​​​​藏​​​​​​​的​​​​​​​，如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​它​​​​​​​可​​​​​​​在​​​​​​​不​​​​​​​停​​​​​​​止​​​​​​​應​​​​​​​用​​​​​​​程​​​​​​​式​​​​​​​或​​​​​​​卸​​​​​​​載​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，重​​​​​​​設​​​​​​​大​​​​​​​小​​​​​​​或​​​​​​​進​​​​​​​行​​​​​​​移​​​​​​​動​​​​​​​。​​​​​​​這​​​​​​​可​​​​​​​降​​​​​​​低​​​​​​​作​​​​​​​業​​​​​​​上​​​​​​​的​​​​​​​成​​​​​​​本​​​​​​​。​​​​​​​
		

			和​​​​​​​直​​​​​​​接​​​​​​​使​​​​​​​用​​​​​​​實​​​​​​​體​​​​​​​儲​​​​​​​存​​​​​​​相​​​​​​​較​​​​​​​之​​​​​​​下​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​下​​​​​​​列​​​​​​​優​​​​​​​點​​​​​​​：
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					若​​​​​​​您​​​​​​​的​​​​​​​叢​​​​​​​集​​​​​​​有​​​​​​​超​​​​​​​過​​​​​​​一​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​需​​​​​​​要​​​​​​​存​​​​​​​取​​​​​​​您​​​​​​​的​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​並​​​​​​​在​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​之​​​​​​​間​​​​​​​進​​​​​​​行​​​​​​​共​​​​​​​享​​​​​​​的​​​​​​​話​​​​​​​，那​​​​​​​麼​​​​​​​您​​​​​​​就​​​​​​​必​​​​​​​須​​​​​​​使​​​​​​​用​​​​​​​ CLVM。​​​​​​​CLVM 允​​​​​​​許​​​​​​​用​​​​​​​戶​​​​​​​透​​​​​​​過​​​​​​​在​​​​​​​配​​​​​​​置​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​鎖​​​​​​​定​​​​​​​以​​​​​​​便​​​​​​​配​​​​​​​置​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，並​​​​​​​使​​​​​​​用​​​​​​​叢​​​​​​​集​​​​​​​鎖​​​​​​​定​​​​​​​服​​​​​​​務​​​​​​​來​​​​​​​管​​​​​​​理​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​
				




			若​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​ CLVM 的​​​​​​​話​​​​​​​，Red Hat Cluster Suite 軟​​​​​​​體​​​​​​​以​​​​​​​及​​​​​​​ clvmd daemon 都​​​​​​​必​​​​​​​須​​​​​​​執​​​​​​​行​​​​​​​。​​​​​​​clvmd daemon 為​​​​​​​ LVM 的​​​​​​​關​​​​​​​鍵​​​​​​​叢​​​​​​​集​​​​​​​延​​​​​​​伸​​​​​​​。​​​​​​​clvmd daemon 會​​​​​​​在​​​​​​​各​​​​​​​個​​​​​​​叢​​​​​​​集​​​​​​​電​​​​​​​腦​​​​​​​中​​​​​​​執​​​​​​​行​​​​​​​並​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​分​​​​​​​配​​​​​​​ LVM metadata 的​​​​​​​更​​​​​​​新​​​​​​​，並​​​​​​​提​​​​​​​供​​​​​​​給​​​​​​​各​​​​​​​個​​​​​​​叢​​​​​​​集​​​​​​​電​​​​​​​腦​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​視​​​​​​​點​​​​​​​。​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​更​​​​​​​多​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​安​​​​​​​裝​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ Red Hat Cluster Suite 上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​參​​​​​​​閱​​​​​​​配​​​​​​​置​​​​​​​與​​​​​​​管​​​​​​​理​​​​​​​ Red Hat 叢​​​​​​​集​​​​​​​。​​​​​​​
		

			若​​​​​​​要​​​​​​​確​​​​​​​保​​​​​​​ clvmd 會​​​​​​​在​​​​​​​ boot time 時​​​​​​​啟​​​​​​​動​​​​​​​，您​​​​​​​可​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​ clvmd 服​​​​​​​務​​​​​​​執​​​​​​​行​​​​​​​一​​​​​​​項​​​​​​​ chkconfig ... on 指​​​​​​​令​​​​​​​，如​​​​​​​下​​​​​​​：
		

# chkconfig clvmd on

			若​​​​​​​ clvmd daemon 沒​​​​​​​有​​​​​​​啟​​​​​​​動​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​可​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​ clvmd 服​​​​​​​務​​​​​​​執​​​​​​​行​​​​​​​一​​​​​​​項​​​​​​​ service ... start 指​​​​​​​令​​​​​​​，如​​​​​​​下​​​​​​​：
		

# service clvmd start

			Creating LVM logical volumes in a cluster environment is identical to creating LVM logical volumes on a single node. There is no difference in the LVM commands themselves, or in the LVM graphical user interface, as described in 章 4, 透​​​​​​​過​​​​​​​ CLI 指​​​​​​​令​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​ and 章 7, 利​​​​​​​用​​​​​​​ LVM GUI 來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​. In order to enable the LVM volumes you are creating in a cluster, the cluster infrastructure must be running and the cluster must be quorate.
		

			By default, logical volumes created with CLVM on shared storage are visible to all systems that have access to the shared storage. It is possible to create volume groups in which all of the storage devices are visible to only one node in the cluster. It is also possible to change the status of a volume group from a local volume group to a clustered volume group. For information, see 節 4.3.2, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​” and 節 4.3.7, “更​​​​​​​改​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​”.
		
警​​​​​​​告​​​​​​​


				當​​​​​​​您​​​​​​​要​​​​​​​在​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​以​​​​​​​ CLVM 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​時​​​​​​​，您​​​​​​​必​​​​​​​須​​​​​​​確​​​​​​​認​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​節​​​​​​​點​​​​​​​皆​​​​​​​可​​​​​​​存​​​​​​​取​​​​​​​組​​​​​​​成​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​某​​​​​​​些​​​​​​​節​​​​​​​點​​​​​​​可​​​​​​​存​​​​​​​取​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​，有​​​​​​​些​​​​​​​則​​​​​​​無​​​​​​​法​​​​​​​存​​​​​​​取​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​這​​​​​​​種​​​​​​​非​​​​​​​對​​​​​​​稱​​​​​​​式​​​​​​​叢​​​​​​​集​​​​​​​配​​​​​​​置​​​​​​​不​​​​​​​受​​​​​​​到​​​​​​​支​​​​​​​援​​​​​​​。​​​​​​​
			



			圖形 1.2, “CLVM 概​​​​​​​要​​​​​​​” shows a CLVM overview in a Red Hat cluster.
		

      ⁠[image: CLVM 概​​​​​​​要​​​​​​​]

圖形 1.2. CLVM 概​​​​​​​要​​​​​​​

注意


				若​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​用​​​​​​​於​​​​​​​ Red Hat Cluster Suite 中​​​​​​​的​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​，您​​​​​​​必​​​​​​​須​​​​​​​要​​​​​​​執​​​​​​​行​​​​​​​叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​ daemon（cluster logical volume manager daemon，clvmd）或​​​​​​​是​​​​​​​ High Availability Logical Volume Management（HA-LVM）。​​​​​​​若​​​​​​​基​​​​​​​於​​​​​​​作​​​​​​​業​​​​​​​因​​​​​​​素​​​​​​​您​​​​​​​無​​​​​​​法​​​​​​​使​​​​​​​用​​​​​​​ clvmd daemon 或​​​​​​​是​​​​​​​ HA-LVM，或​​​​​​​是​​​​​​​因​​​​​​​為​​​​​​​您​​​​​​​沒​​​​​​​有​​​​​​​正​​​​​​​確​​​​​​​的​​​​​​​權​​​​​​​限​​​​​​​，您​​​​​​​絕​​​​​​​不​​​​​​​可​​​​​​​在​​​​​​​共​​​​​​​享​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​使​​​​​​​用​​​​​​​單​​​​​​​ instance 的​​​​​​​ LVM，因​​​​​​​為​​​​​​​這​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​造​​​​​​​成​​​​​​​資​​​​​​​料​​​​​​​損​​​​​​​毀​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​有​​​​​​​任​​​​​​​何​​​​​​​疑​​​​​​​問​​​​​​​，請​​​​​​​和​​​​​​​您​​​​​​​的​​​​​​​ Red Hat 服​​​​​​​務​​​​​​​人​​​​​​​員​​​​​​​取​​​​​​​得​​​​​​​聯​​​​​​​繫​​​​​​​。​​​​​​​
			


注意


				CLVM requires changes to the lvm.conf file for cluster-wide locking. Information on configuring the lvm.conf file to support clustered locking is provided within the lvm.conf file itself. For information about the lvm.conf file, see 附錄 B, LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​.
			




      ⁠1.4. 文​​​​​​​件​​​​​​​總​​​​​​​覽​​​​​​​




			本​​​​​​​文​​​​​​​件​​​​​​​剩​​​​​​​下​​​​​​​的​​​​​​​章​​​​​​​節​​​​​​​包​​​​​​​含​​​​​​​了​​​​​​​下​​​​​​​列​​​​​​​內​​​​​​​容​​​​​​​：
		
	
					章 2, LVM 元​​​​​​​件​​​​​​​ describes the components that make up an LVM logical volume.
				

	
					章 3, LVM 管​​​​​​​理​​​​​​​總​​​​​​​覽​​​​​​​ provides an overview of the basic steps you perform to configure LVM logical volumes, whether you are using the LVM Command Line Interface (CLI) commands or the LVM Graphical User Interface (GUI).
				

	
					章 4, 透​​​​​​​過​​​​​​​ CLI 指​​​​​​​令​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​ summarizes the individual administrative tasks you can perform with the LVM CLI commands to create and maintain logical volumes.
				

	
					章 5, LVM 配​​​​​​​置​​​​​​​範​​​​​​​例​​​​​​​ provides a variety of LVM configuration examples.
				

	
					章 6, LVM 疑​​​​​​​難​​​​​​​排​​​​​​​解​​​​​​​ provides instructions for troubleshooting a variety of LVM issues.
				

	
					章 7, 利​​​​​​​用​​​​​​​ LVM GUI 來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​ summarizes the operating of the LVM GUI.
				

	
					附錄 A, 裝​​​​​​​置​​​​​​​映​​​​​​​射​​​​​​​（Device Mapper）設​​​​​​​備​​​​​​​ describes the Device Mapper that LVM uses to map logical and physical volumes.
				

	
					附錄 B, LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​ describes the LVM configuration files.
				

	
					附錄 C, LVM 物​​​​​​​件​​​​​​​標​​​​​​​籤​​​​​​​（Object Tags） describes LVM object tags and host tags.
				

	
					附錄 D, LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ Metadata describes LVM volume group metadata, and includes a sample copy of metadata for an LVM volume group.
				






      ⁠章 2. LVM 元​​​​​​​件​​​​​​​




		此​​​​​​​章​​​​​​​節​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​元​​​​​​​件​​​​​​​。​​​​​​​
	

      ⁠2.1. 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




			一​​​​​​​個​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​實​​​​​​​體​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​就​​​​​​​是​​​​​​​一​​​​​​​些​​​​​​​像​​​​​​​是​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​或​​​​​​​是​​​​​​​整​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​若​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​一​​​​​​​個​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​，該​​​​​​​裝​​​​​​​置​​​​​​​必​​​​​​​須​​​​​​​被​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​（PV）。​​​​​​​請​​​​​​​在​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​將​​​​​​​標​​​​​​​籤​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​靠​​​​​​​近​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​時​​​​​​​將​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​。​​​​​​​
		

			就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，LVM 標​​​​​​​籤​​​​​​​會​​​​​​​被​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​ 512 位​​​​​​​元​​​​​​​組​​​​​​​的​​​​​​​磁​​​​​​​區​​​​​​​中​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​將​​​​​​​標​​​​​​​籤​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​前​​​​​​​ 4 個​​​​​​​磁​​​​​​​區​​​​​​​中​​​​​​​的​​​​​​​任​​​​​​​何​​​​​​​一​​​​​​​個​​​​​​​磁​​​​​​​區​​​​​​​上​​​​​​​來​​​​​​​將​​​​​​​此​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​覆​​​​​​​寫​​​​​​​。​​​​​​​在​​​​​​​必​​​​​​​要​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，這​​​​​​​能​​​​​​​讓​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​和​​​​​​​這​​​​​​​些​​​​​​​磁​​​​​​​區​​​​​​​的​​​​​​​其​​​​​​​它​​​​​​​用​​​​​​​戶​​​​​​​並​​​​​​​存​​​​​​​。​​​​​​​
		

			一​​​​​​​個​​​​​​​ LVM 標​​​​​​​籤​​​​​​​會​​​​​​​提​​​​​​​供​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​正​​​​​​​確​​​​​​​標​​​​​​​示​​​​​​​和​​​​​​​裝​​​​​​​置​​​​​​​順​​​​​​​序​​​​​​​，這​​​​​​​是​​​​​​​因​​​​​​​為​​​​​​​系​​​​​​​統​​​​​​​啟​​​​​​​動​​​​​​​時​​​​​​​，裝​​​​​​​置​​​​​​​的​​​​​​​順​​​​​​​序​​​​​​​能​​​​​​​夠​​​​​​​是​​​​​​​任​​​​​​​意​​​​​​​的​​​​​​​。​​​​​​​LVM 標​​​​​​​籤​​​​​​​能​​​​​​​夠​​​​​​​在​​​​​​​系​​​​​​​統​​​​​​​重​​​​​​​新​​​​​​​啟​​​​​​​動​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​以​​​​​​​及​​​​​​​叢​​​​​​​集​​​​​​​的​​​​​​​環​​​​​​​境​​​​​​​中​​​​​​​保​​​​​​​留​​​​​​​。​​​​​​​
		

			LVM 標​​​​​​​籤​​​​​​​會​​​​​​​將​​​​​​​裝​​​​​​​置​​​​​​​視​​​​​​​為​​​​​​​是​​​​​​​一​​​​​​​個​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​它​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​亂​​​​​​​數​​​​​​​唯​​​​​​​一​​​​​​​識​​​​​​​別​​​​​​​元​​​​​​​（random unique identifier，UUID）。​​​​​​​它​​​​​​​同​​​​​​​時​​​​​​​將​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​以​​​​​​​位​​​​​​​元​​​​​​​組​​​​​​​來​​​​​​​儲​​​​​​​存​​​​​​​了​​​​​​​起​​​​​​​來​​​​​​​，並​​​​​​​且​​​​​​​它​​​​​​​會​​​​​​​記​​​​​​​錄​​​​​​​ LVM metadata 被​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​哪​​​​​​​裡​​​​​​​。​​​​​​​
		

			LVM metadata 包​​​​​​​含​​​​​​​了​​​​​​​您​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​的​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​配​​​​​​​置​​​​​​​詳​​​​​​​情​​​​​​​。​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，metadata 會​​​​​​​有​​​​​​​個​​​​​​​副​​​​​​​本​​​​​​​被​​​​​​​保​​​​​​​留​​​​​​​在​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​每​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​ metadata 區​​​​​​​域​​​​​​​裡​​​​​​​。​​​​​​​LVM metadata 非​​​​​​​常​​​​​​​小​​​​​​​並​​​​​​​且​​​​​​​會​​​​​​​被​​​​​​​儲​​​​​​​存​​​​​​​為​​​​​​​ ASCII。​​​​​​​
		

			目​​​​​​​前​​​​​​​，LVM 允​​​​​​​許​​​​​​​您​​​​​​​在​​​​​​​各​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​儲​​​​​​​存​​​​​​​ 0、​​​​​​​1 或​​​​​​​ 2 個​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​ metadata 副​​​​​​​本​​​​​​​。​​​​​​​一​​​​​​​旦​​​​​​​您​​​​​​​配​​​​​​​置​​​​​​​了​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​的​​​​​​​ metadata 副​​​​​​​本​​​​​​​數​​​​​​​量​​​​​​​之​​​​​​​後​​​​​​​，您​​​​​​​之​​​​​​​後​​​​​​​便​​​​​​​無​​​​​​​法​​​​​​​修​​​​​​​改​​​​​​​該​​​​​​​數​​​​​​​量​​​​​​​。​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​副​​​​​​​本​​​​​​​會​​​​​​​被​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​，就​​​​​​​在​​​​​​​標​​​​​​​籤​​​​​​​之​​​​​​​後​​​​​​​不​​​​​​​遠​​​​​​​的​​​​​​​位​​​​​​​置​​​​​​​上​​​​​​​。​​​​​​​若​​​​​​​有​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​副​​​​​​​本​​​​​​​的​​​​​​​話​​​​​​​，它​​​​​​​便​​​​​​​會​​​​​​​被​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​最​​​​​​​後​​​​​​​位​​​​​​​置​​​​​​​上​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​不​​​​​​​小​​​​​​​心​​​​​​​將​​​​​​​您​​​​​​​磁​​​​​​​碟​​​​​​​一​​​​​​​開​​​​​​​始​​​​​​​的​​​​​​​區​​​​​​​域​​​​​​​覆​​​​​​​寫​​​​​​​掉​​​​​​​的​​​​​​​話​​​​​​​，位​​​​​​​於​​​​​​​裝​​​​​​​置​​​​​​​最​​​​​​​後​​​​​​​的​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​ metadata 副​​​​​​​本​​​​​​​能​​​​​​​讓​​​​​​​您​​​​​​​將​​​​​​​ metadata 復​​​​​​​原​​​​​​​。​​​​​​​
		

			For detailed information about the LVM metadata and changing the metadata parameters, see 附錄 D, LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ Metadata.
		

      ⁠2.1.1. LVM Physical Volume Layout




				圖形 2.1, “實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​” shows the layout of an LVM physical volume. The LVM label is on the second sector, followed by the metadata area, followed by the usable space on the device.
			
注意


					在​​​​​​​ Linux kernel（和​​​​​​​本​​​​​​​文​​​​​​​件​​​​​​​）中​​​​​​​，磁​​​​​​​區​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​將​​​​​​​會​​​​​​​被​​​​​​​視​​​​​​​為​​​​​​​是​​​​​​​ 512 個​​​​​​​位​​​​​​​元​​​​​​​組​​​​​​​。​​​​​​​
				



      ⁠[image: 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​]

圖形 2.1. 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​



      ⁠2.1.2. 磁​​​​​​​碟​​​​​​​上​​​​​​​的​​​​​​​多​​​​​​​重​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​




				LVM 能​​​​​​​讓​​​​​​​您​​​​​​​透​​​​​​​過​​​​​​​磁​​​​​​​碟​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​一​​​​​​​般​​​​​​​我​​​​​​​們​​​​​​​建​​​​​​​議​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​能​​​​​​​夠​​​​​​​完​​​​​​​全​​​​​​​涵​​​​​​​蓋​​​​​​​一​​​​​​​個​​​​​​​被​​​​​​​標​​​​​​​記​​​​​​​為​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​單​​​​​​​獨​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​，理​​​​​​​由​​​​​​​如​​​​​​​下​​​​​​​：
			
	
						管​​​​​​​理​​​​​​​上​​​​​​​的​​​​​​​方​​​​​​​便​​​​​​​性​​​​​​​
					

						在​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​若​​​​​​​各​​​​​​​個​​​​​​​真​​​​​​​實​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​只​​​​​​​出​​​​​​​現​​​​​​​一​​​​​​​次​​​​​​​的​​​​​​​話​​​​​​​，這​​​​​​​將​​​​​​​能​​​​​​​簡​​​​​​​化​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​的​​​​​​​硬​​​​​​​體​​​​​​​追​​​​​​​蹤​​​​​​​（特​​​​​​​別​​​​​​​是​​​​​​​當​​​​​​​磁​​​​​​​碟​​​​​​​發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​時​​​​​​​）。​​​​​​​此​​​​​​​外​​​​​​​，單​​​​​​​獨​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​的​​​​​​​多​​​​​​​重​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​造​​​​​​​成​​​​​​​ kernel 在​​​​​​​啟​​​​​​​動​​​​​​​時​​​​​​​發​​​​​​​出​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​不​​​​​​​明​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​類​​​​​​​型​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​警​​​​​​​告​​​​​​​。​​​​​​​
					

	
						等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​效​​​​​​​能​​​​​​​（Striping performance）
					

						LVM 無​​​​​​​法​​​​​​​得​​​​​​​知​​​​​​​兩​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​是​​​​​​​否​​​​​​​位​​​​​​​於​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​在​​​​​​​兩​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​位​​​​​​​於​​​​​​​相​​​​​​​同​​​​​​​實​​​​​​​體​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​時​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​話​​​​​​​，等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​位​​​​​​​於​​​​​​​相​​​​​​​同​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​不​​​​​​​同​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​上​​​​​​​。​​​​​​​這​​​​​​​將​​​​​​​會​​​​​​​造​​​​​​​成​​​​​​​效​​​​​​​能​​​​​​​上​​​​​​​的​​​​​​​降​​​​​​​低​​​​​​​。​​​​​​​
					




				雖​​​​​​​然​​​​​​​我​​​​​​​們​​​​​​​不​​​​​​​建​​​​​​​議​​​​​​​，不​​​​​​​過​​​​​​​您​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​遇​​​​​​​到​​​​​​​需​​​​​​​要​​​​​​​將​​​​​​​磁​​​​​​​碟​​​​​​​分​​​​​​​割​​​​​​​為​​​​​​​各​​​​​​​別​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，在​​​​​​​一​​​​​​​部​​​​​​​有​​​​​​​幾​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​，當​​​​​​​您​​​​​​​要​​​​​​​將​​​​​​​一​​​​​​​個​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​遷​​​​​​​移​​​​​​​至​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​時​​​​​​​，您​​​​​​​可​​​​​​​能​​​​​​​需​​​​​​​要​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​在​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​上​​​​​​​進​​​​​​​行​​​​​​​移​​​​​​​動​​​​​​​。​​​​​​​此​​​​​​​外​​​​​​​，若​​​​​​​您​​​​​​​擁​​​​​​​有​​​​​​​一​​​​​​​個​​​​​​​非​​​​​​​常​​​​​​​大​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​並​​​​​​​且​​​​​​​基​​​​​​​於​​​​​​​管​​​​​​​理​​​​​​​的​​​​​​​原​​​​​​​因​​​​​​​而​​​​​​​希​​​​​​​望​​​​​​​擁​​​​​​​有​​​​​​​超​​​​​​​過​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​話​​​​​​​，那​​​​​​​麼​​​​​​​您​​​​​​​便​​​​​​​需​​​​​​​要​​​​​​​將​​​​​​​磁​​​​​​​碟​​​​​​​進​​​​​​​行​​​​​​​分​​​​​​​割​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​沒​​​​​​​有​​​​​​​一​​​​​​​個​​​​​​​含​​​​​​​有​​​​​​​超​​​​​​​過​​​​​​​一​​​​​​​個​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​，並​​​​​​​且​​​​​​​這​​​​​​​些​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​都​​​​​​​位​​​​​​​於​​​​​​​相​​​​​​​同​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​話​​​​​​​，當​​​​​​​您​​​​​​​在​​​​​​​建​​​​​​​立​​​​​​​等​​​​​​​量​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，您​​​​​​​應​​​​​​​小​​​​​​​心​​​​​​​注​​​​​​​意​​​​​​​指​​​​​​​定​​​​​​​哪​​​​​​​個​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​需​​​​​​​要​​​​​​​包​​​​​​​含​​​​​​​在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​。​​​​​​​
			



      ⁠2.2. 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




			實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​被​​​​​​​合​​​​​​​併​​​​​​​為​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​（VG）。​​​​​​​這​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​空​​​​​​​間​​​​​​​的​​​​​​​ pool，並​​​​​​​且​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​從​​​​​​​而​​​​​​​被​​​​​​​進​​​​​​​行​​​​​​​分​​​​​​​配​​​​​​​。​​​​​​​
		

			在​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​，可​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​空​​​​​​​間​​​​​​​會​​​​​​​被​​​​​​​劃​​​​​​​分​​​​​​​為​​​​​​​固​​​​​​​定​​​​​​​大​​​​​​​小​​​​​​​的​​​​​​​單​​​​​​​位​​​​​​​稱​​​​​​​為​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​扇​​​​​​​區​​​​​​​為​​​​​​​能​​​​​​​夠​​​​​​​被​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​最​​​​​​​小​​​​​​​空​​​​​​​間​​​​​​​單​​​​​​​元​​​​​​​。​​​​​​​在​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​，扇​​​​​​​區​​​​​​​被​​​​​​​稱​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​（physical extent）。​​​​​​​
		

			邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​被​​​​​​​分​​​​​​​配​​​​​​​至​​​​​​​與​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​相​​​​​​​同​​​​​​​大​​​​​​​小​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​扇​​​​​​​區​​​​​​​中​​​​​​​。​​​​​​​因​​​​​​​此​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​大​​​​​​​小​​​​​​​都​​​​​​​會​​​​​​​是​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​。​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​會​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​扇​​​​​​​區​​​​​​​映​​​​​​​射​​​​​​​至​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​
		


      ⁠2.3. LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




			在​​​​​​​ LVM 中​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​被​​​​​​​劃​​​​​​​分​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​類​​​​​​​型​​​​​​​有​​​​​​​三​​​​​​​種​​​​​​​：linear（線​​​​​​​性​​​​​​​）卷​​​​​​​冊​​​​​​​、​​​​​​​striped（等​​​​​​​量​​​​​​​）卷​​​​​​​冊​​​​​​​，以​​​​​​​及​​​​​​​ mirrored（鏡​​​​​​​像​​​​​​​）卷​​​​​​​冊​​​​​​​。​​​​​​​這​​​​​​​些​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​描​​​​​​​述​​​​​​​於​​​​​​​下​​​​​​​列​​​​​​​部​​​​​​​份​​​​​​​中​​​​​​​。​​​​​​​
		

      ⁠2.3.1. 線​​​​​​​性​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​將​​​​​​​多​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​聚​​​​​​​集​​​​​​​為​​​​​​​單​​​​​​​一​​​​​​​個​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，若​​​​​​​您​​​​​​​有​​​​​​​兩​​​​​​​個​​​​​​​ 60GB 的​​​​​​​磁​​​​​​​碟​​​​​​​，您​​​​​​​便​​​​​​​可​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ 120GB 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​實​​​​​​​體​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​會​​​​​​​被​​​​​​​序​​​​​​​連​​​​​​​在​​​​​​​一​​​​​​​起​​​​​​​。​​​​​​​
			

				Creating a linear volume assigns a range of physical extents to an area of a logical volume in order. For example, as shown in 圖形 2.2, “扇​​​​​​​區​​​​​​​映​​​​​​​射​​​​​​​（Extent Mapping）” logical extents 1 to 99 could map to one physical volume and logical extents 100 to 198 could map to a second physical volume. From the point of view of the application, there is one device that is 198 extents in size.
			

      ⁠[image: 扇​​​​​​​區​​​​​​​映​​​​​​​射​​​​​​​（Extent Mapping）]

圖形 2.2. 扇​​​​​​​區​​​​​​​映​​​​​​​射​​​​​​​（Extent Mapping）


				The physical volumes that make up a logical volume do not have to be the same size. 圖形 2.3, “含​​​​​​​有​​​​​​​不​​​​​​​平​​​​​​​均​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​” shows volume group VG1 with a physical extent size of 4MB. This volume group includes 2 physical volumes named PV1 and PV2. The physical volumes are divided into 4MB units, since that is the extent size. In this example, PV1 is 100 extents in size (400MB) and PV2 is 200 extents in size (800MB). You can create a linear volume any size between 1 and 300 extents (4MB to 1200MB). In this example, the linear volume named LV1 is 300 extents in size.
			

      ⁠[image: 含​​​​​​​有​​​​​​​不​​​​​​​平​​​​​​​均​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​]

圖形 2.3. 含​​​​​​​有​​​​​​​不​​​​​​​平​​​​​​​均​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​


				You can configure more than one linear logical volume of whatever size you desire from the pool of physical extents. 圖形 2.4, “多​​​​​​​重​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​” shows the same volume group as in 圖形 2.3, “含​​​​​​​有​​​​​​​不​​​​​​​平​​​​​​​均​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​”, but in this case two logical volumes have been carved out of the volume group: LV1, which is 250 extents in size (1000MB) and LV2 which is 50 extents in size (200MB).
			

      ⁠[image: 多​​​​​​​重​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​]

圖形 2.4. 多​​​​​​​重​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​



      ⁠2.3.2. 等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				當​​​​​​​您​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​寫​​​​​​​至​​​​​​​一​​​​​​​個​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​會​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​配​​​​​​​置​​​​​​​在​​​​​​​基​​​​​​​本​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​之​​​​​​​間​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​資​​​​​​​料​​​​​​​寫​​​​​​​至​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​方​​​​​​​式​​​​​​​。​​​​​​​對​​​​​​​於​​​​​​​較​​​​​​​大​​​​​​​量​​​​​​​的​​​​​​​讀​​​​​​​取​​​​​​​和​​​​​​​寫​​​​​​​入​​​​​​​循​​​​​​​序​​​​​​​來​​​​​​​講​​​​​​​，這​​​​​​​可​​​​​​​有​​​​​​​效​​​​​​​改​​​​​​​善​​​​​​​資​​​​​​​料​​​​​​​ I/O 的​​​​​​​效​​​​​​​率​​​​​​​。​​​​​​​
			

				建​​​​​​​立​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​ round-round 的​​​​​​​方​​​​​​​式​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​寫​​​​​​​至​​​​​​​數​​​​​​​量​​​​​​​已​​​​​​​預​​​​​​​先​​​​​​​決​​​​​​​定​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​來​​​​​​​增​​​​​​​強​​​​​​​效​​​​​​​能​​​​​​​。​​​​​​​當​​​​​​​建​​​​​​​立​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​時​​​​​​​，I/O 可​​​​​​​以​​​​​​​平​​​​​​​行​​​​​​​的​​​​​​​方​​​​​​​式​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​。​​​​​​​在​​​​​​​某​​​​​​​些​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，這​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​使​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​中​​​​​​​的​​​​​​​各​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​都​​​​​​​達​​​​​​​到​​​​​​​近​​​​​​​線​​​​​​​性​​​​​​​（near-linear）的​​​​​​​效​​​​​​​能​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​資​​​​​​​料​​​​​​​如​​​​​​​何​​​​​​​被​​​​​​​等​​​​​​​量​​​​​​​分​​​​​​​配​​​​​​​在​​​​​​​三​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​之​​​​​​​間​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​圖​​​​​​​形​​​​​​​中​​​​​​​：
			
	
						第​​​​​​​一​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​已​​​​​​​被​​​​​​​寫​​​​​​​至​​​​​​​ PV1
					

	
						第​​​​​​​二​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​已​​​​​​​被​​​​​​​寫​​​​​​​至​​​​​​​ PV2
					

	
						第​​​​​​​三​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​已​​​​​​​被​​​​​​​寫​​​​​​​至​​​​​​​ PV3
					

	
						第​​​​​​​四​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​已​​​​​​​被​​​​​​​寫​​​​​​​至​​​​​​​ PV1
					




				在​​​​​​​等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​，等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​不​​​​​​​可​​​​​​​超​​​​​​​過​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​
			

      ⁠[image: 將​​​​​​​資​​​​​​​料​​​​​​​等​​​​​​​量​​​​​​​分​​​​​​​配​​​​​​​在​​​​​​​三​​​​​​​個​​​​​​​ PV 之​​​​​​​間​​​​​​​]

圖形 2.5. 將​​​​​​​資​​​​​​​料​​​​​​​等​​​​​​​量​​​​​​​分​​​​​​​配​​​​​​​在​​​​​​​三​​​​​​​個​​​​​​​ PV 之​​​​​​​間​​​​​​​


				Striped logical volumes can be extended by concatenating another set of devices onto the end of the first set. In order extend a striped logical volume, however, there must be enough free space on the underlying physical volumes that make up the volume group to support the stripe. For example, if you have a two-way stripe that uses up an entire volume group, adding a single physical volume to the volume group will not enable you to extend the stripe. Instead, you must add at least two physical volumes to the volume group. For more information on extending a striped volume, see 節 4.4.9, “延​​​​​​​伸​​​​​​​等​​​​​​​量​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​”.
			


      ⁠2.3.3. 鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				鏡​​​​​​​像​​​​​​​會​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​的​​​​​​​相​​​​​​​同​​​​​​​副​​​​​​​本​​​​​​​保​​​​​​​留​​​​​​​在​​​​​​​不​​​​​​​同​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​。​​​​​​​當​​​​​​​資​​​​​​​料​​​​​​​被​​​​​​​寫​​​​​​​至​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​時​​​​​​​，它​​​​​​​也​​​​​​​會​​​​​​​同​​​​​​​時​​​​​​​被​​​​​​​寫​​​​​​​至​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​，並​​​​​​​成​​​​​​​為​​​​​​​該​​​​​​​資​​​​​​​料​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​。​​​​​​​這​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​裝​​​​​​​置​​​​​​​發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​時​​​​​​​的​​​​​​​保​​​​​​​障​​​​​​​。​​​​​​​當​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​其​​​​​​​中​​​​​​​一​​​​​​​個​​​​​​​ leg 發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​時​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​成​​​​​​​為​​​​​​​一​​​​​​​個​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​且​​​​​​​依​​​​​​​然​​​​​​​能​​​​​​​被​​​​​​​存​​​​​​​取​​​​​​​。​​​​​​​
			

				LVM 支​​​​​​​援​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​當​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，LVM 會​​​​​​​確​​​​​​​保​​​​​​​寫​​​​​​​至​​​​​​​基​​​​​​​本​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​會​​​​​​​被​​​​​​​ mirror 至​​​​​​​另​​​​​​​一​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​。​​​​​​​透​​​​​​​過​​​​​​​ LVM，您​​​​​​​可​​​​​​​建​​​​​​​立​​​​​​​多​​​​​​​重​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
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				圖形 2.6, “Mirrored Logical Volume” shows a mirrored logical volume with one mirror. In this configuration, the log is maintained on disk.
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圖形 2.6. Mirrored Logical Volume
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      ⁠章 3. LVM 管​​​​​​​理​​​​​​​總​​​​​​​覽​​​​​​​




		This chapter provides an overview of the administrative procedures you use to configure LVM logical volumes. This chapter is intended to provide a general understanding of the steps involved. For specific step-by-step examples of common LVM configuration procedures, see 章 5, LVM 配​​​​​​​置​​​​​​​範​​​​​​​例​​​​​​​.
	

		For descriptions of the CLI commands you can use to perform LVM administration, see 章 4, 透​​​​​​​過​​​​​​​ CLI 指​​​​​​​令​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​. Alternately, you can use the LVM GUI, which is described in 章 7, 利​​​​​​​用​​​​​​​ LVM GUI 來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​.
	

      ⁠3.1. 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​




			To create logical volumes in a cluster environment, you use the Clustered Logical Volume Manager (CLVM), which is a set of clustering extensions to LVM. These extensions allow a cluster of computers to manage shared storage (for example, on a SAN) using LVM. In order to use CLVM, the Red Hat Cluster Suite software, including the clvmd daemon, must be started at boot time, as described in 節 1.3, “叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​測​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（Clustered Logical Volume Manager，CLVM）”.
		

			在​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​和​​​​​​​在​​​​​​​單​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​相​​​​​​​似​​​​​​​。​​​​​​​LVM 指​​​​​​​令​​​​​​​本​​​​​​​身​​​​​​​以​​​​​​​及​​​​​​​ LVM GUI 介​​​​​​​面​​​​​​​並​​​​​​​沒​​​​​​​有​​​​​​​不​​​​​​​同​​​​​​​。​​​​​​​若​​​​​​​要​​​​​​​啟​​​​​​​用​​​​​​​您​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​所​​​​​​​建​​​​​​​立​​​​​​​的​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​，該​​​​​​​叢​​​​​​​集​​​​​​​設​​​​​​​備​​​​​​​必​​​​​​​須​​​​​​​要​​​​​​​是​​​​​​​執​​​​​​​行​​​​​​​中​​​​​​​並​​​​​​​且​​​​​​​為​​​​​​​ quorate。​​​​​​​
		

			CLVM requires changes to the lvm.conf file for cluster-wide locking. Information on configuring the lvm.conf file to support clustered locking is provided within the lvm.conf file itself. For information about the lvm.conf file, see 附錄 B, LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​.
		

			By default, logical volumes created with CLVM on shared storage are visible to all systems that have access to the shared storage. It is possible to create volume groups in which all of the storage devices are visible to only one node in the cluster. It is also possible to change the status of a volume group from a local volume group to a clustered volume group. For information, see 節 4.3.2, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​” and 節 4.3.7, “更​​​​​​​改​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​”
		
警​​​​​​​告​​​​​​​


				當​​​​​​​您​​​​​​​在​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ CLVM 來​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​時​​​​​​​，您​​​​​​​必​​​​​​​須​​​​​​​確​​​​​​​認​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​皆​​​​​​​可​​​​​​​存​​​​​​​取​​​​​​​組​​​​​​​成​​​​​​​該​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​非​​​​​​​對​​​​​​​稱​​​​​​​式​​​​​​​的​​​​​​​叢​​​​​​​集​​​​​​​配​​​​​​​置​​​​​​​（也​​​​​​​就​​​​​​​是​​​​​​​有​​​​​​​些​​​​​​​節​​​​​​​點​​​​​​​可​​​​​​​存​​​​​​​取​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​，有​​​​​​​些​​​​​​​節​​​​​​​點​​​​​​​則​​​​​​​無​​​​​​​法​​​​​​​存​​​​​​​取​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​）不​​​​​​​受​​​​​​​到​​​​​​​支​​​​​​​援​​​​​​​。​​​​​​​
			


注意


				若​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​用​​​​​​​於​​​​​​​ Red Hat Cluster Suite 中​​​​​​​的​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​，您​​​​​​​必​​​​​​​須​​​​​​​要​​​​​​​執​​​​​​​行​​​​​​​叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​ daemon（cluster logical volume manager daemon，clvmd）或​​​​​​​是​​​​​​​ High Availability Logical Volume Management（HA-LVM）。​​​​​​​若​​​​​​​基​​​​​​​於​​​​​​​作​​​​​​​業​​​​​​​因​​​​​​​素​​​​​​​您​​​​​​​無​​​​​​​法​​​​​​​使​​​​​​​用​​​​​​​ clvmd daemon 或​​​​​​​是​​​​​​​ HA-LVM，或​​​​​​​是​​​​​​​因​​​​​​​為​​​​​​​您​​​​​​​沒​​​​​​​有​​​​​​​正​​​​​​​確​​​​​​​的​​​​​​​權​​​​​​​限​​​​​​​，您​​​​​​​絕​​​​​​​不​​​​​​​可​​​​​​​在​​​​​​​共​​​​​​​享​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​使​​​​​​​用​​​​​​​單​​​​​​​ instance 的​​​​​​​ LVM，因​​​​​​​為​​​​​​​這​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​造​​​​​​​成​​​​​​​資​​​​​​​料​​​​​​​損​​​​​​​毀​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​有​​​​​​​任​​​​​​​何​​​​​​​疑​​​​​​​問​​​​​​​，請​​​​​​​和​​​​​​​您​​​​​​​的​​​​​​​ Red Hat 服​​​​​​​務​​​​​​​人​​​​​​​員​​​​​​​取​​​​​​​得​​​​​​​聯​​​​​​​繫​​​​​​​。​​​​​​​
			



			欲​​​​​​​取​​​​​​​得​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​如​​​​​​​何​​​​​​​安​​​​​​​裝​​​​​​​ Red Hat Cluster Suite 與​​​​​​​設​​​​​​​定​​​​​​​叢​​​​​​​集​​​​​​​設​​​​​​​備​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​查​​​​​​​看​​​​​​​ 配​​​​​​​置​​​​​​​和​​​​​​​管​​​​​​​理​​​​​​​ Red Hat Cluster。​​​​​​​
		

			For an example of creating a mirrored logical volume in a cluster, see 節 5.5, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​”.
		


      ⁠3.2. 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​建​​​​​​​立​​​​​​​總​​​​​​​覽​​​​​​​




			下​​​​​​​列​​​​​​​為​​​​​​​建​​​​​​​立​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​所​​​​​​​需​​​​​​​步​​​​​​​驟​​​​​​​的​​​​​​​概​​​​​​​要​​​​​​​。​​​​​​​
		
	
					初​​​​​​​始​​​​​​​化​​​​​​​您​​​​​​​將​​​​​​​會​​​​​​​使​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​（這​​​​​​​會​​​​​​​將​​​​​​​它​​​​​​​們​​​​​​​標​​​​​​​記​​​​​​​下​​​​​​​來​​​​​​​）。​​​​​​​
				

	
					建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​
				

	
					建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
				




			建​​​​​​​立​​​​​​​了​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​之​​​​​​​後​​​​​​​，您​​​​​​​便​​​​​​​可​​​​​​​建​​​​​​​立​​​​​​​並​​​​​​​掛​​​​​​​載​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​此​​​​​​​文​​​​​​​件​​​​​​​中​​​​​​​的​​​​​​​範​​​​​​​例​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ GFS 檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​
		
	
					藉​​​​​​​由​​​​​​​ gfs_mkfs 指​​​​​​​令​​​​​​​來​​​​​​​在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ GFS 檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​
				

	
					透​​​​​​​過​​​​​​​ mkdir 指​​​​​​​令​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​新​​​​​​​的​​​​​​​掛​​​​​​​載​​​​​​​點​​​​​​​。​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​，請​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​掛​​​​​​​載​​​​​​​點​​​​​​​。​​​​​​​
				

	
					掛​​​​​​​載​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​希​​​​​​​望​​​​​​​為​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​的​​​​​​​各​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​附​​​​​​​加​​​​​​​一​​​​​​​列​​​​​​​行​​​​​​​列​​​​​​​至​​​​​​​ fstab 檔​​​​​​​案​​​​​​​中​​​​​​​。​​​​​​​
				




			另​​​​​​​外​​​​​​​，您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ LVM GUI 來​​​​​​​建​​​​​​​立​​​​​​​與​​​​​​​掛​​​​​​​載​​​​​​​ GFS 檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​
		

			LVM 的​​​​​​​建​​​​​​​立​​​​​​​基​​​​​​​於​​​​​​​各​​​​​​​別​​​​​​​的​​​​​​​機​​​​​​​器​​​​​​​，因​​​​​​​為​​​​​​​ LVM 設​​​​​​​定​​​​​​​資​​​​​​​訊​​​​​​​的​​​​​​​儲​​​​​​​存​​​​​​​位​​​​​​​置​​​​​​​位​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​而​​​​​​​不​​​​​​​是​​​​​​​卷​​​​​​​冊​​​​​​​所​​​​​​​被​​​​​​​建​​​​​​​立​​​​​​​於​​​​​​​的​​​​​​​機​​​​​​​器​​​​​​​上​​​​​​​。​​​​​​​使​​​​​​​用​​​​​​​該​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​伺​​​​​​​服​​​​​​​器​​​​​​​含​​​​​​​有​​​​​​​本​​​​​​​地​​​​​​​副​​​​​​​本​​​​​​​，不​​​​​​​過​​​​​​​能​​​​​​​藉​​​​​​​由​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​所​​​​​​​含​​​​​​​有​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​重​​​​​​​新​​​​​​​建​​​​​​​立​​​​​​​。​​​​​​​若​​​​​​​ LVM 版​​​​​​​本​​​​​​​相​​​​​​​容​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​可​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​連​​​​​​​至​​​​​​​一​​​​​​​個​​​​​​​不​​​​​​​同​​​​​​​的​​​​​​​伺​​​​​​​服​​​​​​​器​​​​​​​上​​​​​​​。​​​​​​​
		


      ⁠3.3. 在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​遞​​​​​​​增​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​
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					建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​新​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
				

	
					將​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​以​​​​​​​及​​​​​​​您​​​​​​​所​​​​​​​希​​​​​​​望​​​​​​​遞​​​​​​​增​​​​​​​的​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​延​​​​​​​伸​​​​​​​來​​​​​​​包​​​​​​​含​​​​​​​新​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

	
					將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​延​​​​​​​伸​​​​​​​來​​​​​​​包​​​​​​​含​​​​​​​新​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

	
					遞​​​​​​​增​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​
				




			若​​​​​​​您​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​含​​​​​​​有​​​​​​​足​​​​​​​夠​​​​​​​的​​​​​​​未​​​​​​​使​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​，您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​這​​​​​​​個​​​​​​​空​​​​​​​間​​​​​​​來​​​​​​​延​​​​​​​伸​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​而​​​​​​​不​​​​​​​用​​​​​​​進​​​​​​​行​​​​​​​步​​​​​​​驟​​​​​​​ 1 和​​​​​​​ 2。​​​​​​​
		


      ⁠3.4. 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​備​​​​​​​份​​​​​​​




			Metadata 的​​​​​​​備​​​​​​​份​​​​​​​和​​​​​​​ archive 會​​​​​​​在​​​​​​​每​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​和​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​遭​​​​​​​到​​​​​​​變​​​​​​​更​​​​​​​時​​​​​​​自​​​​​​​動​​​​​​​被​​​​​​​建​​​​​​​立​​​​​​​，除​​​​​​​非​​​​​​​在​​​​​​​ lvm.conf 檔​​​​​​​案​​​​​​​中​​​​​​​停​​​​​​​用​​​​​​​。​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，metadata 的​​​​​​​備​​​​​​​份​​​​​​​儲​​​​​​​存​​​​​​​於​​​​​​​ /etc/lvm/backup 檔​​​​​​​案​​​​​​​中​​​​​​​，並​​​​​​​且​​​​​​​ metadata archive 則​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​ /etc/lvm/archive 檔​​​​​​​案​​​​​​​中​​​​​​​。​​​​​​​Metadata archive 儲​​​​​​​存​​​​​​​在​​​​​​​ /etc/lvm/archive 中​​​​​​​的​​​​​​​保​​​​​​​留​​​​​​​時​​​​​​​間​​​​​​​長​​​​​​​短​​​​​​​和​​​​​​​ archive 檔​​​​​​​案​​​​​​​的​​​​​​​數​​​​​​​量​​​​​​​取​​​​​​​決​​​​​​​於​​​​​​​ lvm.conf 檔​​​​​​​案​​​​​​​中​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​。​​​​​​​每​​​​​​​日​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​備​​​​​​​份​​​​​​​都​​​​​​​應​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​ /etc/lvm 目​​​​​​​錄​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​於​​​​​​​備​​​​​​​份​​​​​​​中​​​​​​​。​​​​​​​
		

			請​​​​​​​注​​​​​​​意​​​​​​​，metadata 備​​​​​​​份​​​​​​​不​​​​​​​會​​​​​​​備​​​​​​​份​​​​​​​包​​​​​​​含​​​​​​​在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​用​​​​​​​戶​​​​​​​與​​​​​​​系​​​​​​​統​​​​​​​資​​​​​​​料​​​​​​​。​​​​​​​
		

			You can manually back up the metadata to the /etc/lvm/backup file with the vgcfgbackup command. You can restore metadata with the vgcfgrestore command. The vgcfgbackup and vgcfgrestore commands are described in 節 4.3.12, “備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata”.
		


      ⁠3.5. 記​​​​​​​錄​​​​​​​




			所​​​​​​​有​​​​​​​輸​​​​​​​出​​​​​​​的​​​​​​​訊​​​​​​​息​​​​​​​都​​​​​​​會​​​​​​​通​​​​​​​過​​​​​​​一​​​​​​​個​​​​​​​記​​​​​​​錄​​​​​​​模​​​​​​​組​​​​​​​並​​​​​​​含​​​​​​​有​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​下​​​​​​​列​​​​​​​的​​​​​​​各​​​​​​​別​​​​​​​記​​​​​​​錄​​​​​​​層​​​​​​​級​​​​​​​選​​​​​​​項​​​​​​​：
		
	
					標​​​​​​​準​​​​​​​輸​​​​​​​出​​​​​​​/錯​​​​​​​誤​​​​​​​
				

	
					syslog
				

	
					日​​​​​​​誌​​​​​​​檔​​​​​​​案​​​​​​​
				

	
					外​​​​​​​部​​​​​​​記​​​​​​​錄​​​​​​​功​​​​​​​能​​​​​​​
				




			The logging levels are set in the /etc/lvm/lvm.conf file, which is described in 附錄 B, LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​.
		



      ⁠章 4. 透​​​​​​​過​​​​​​​ CLI 指​​​​​​​令​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​




		本​​​​​​​章​​​​​​​節​​​​​​​包​​​​​​​含​​​​​​​了​​​​​​​透​​​​​​​過​​​​​​​ LVM 指​​​​​​​令​​​​​​​列​​​​​​​介​​​​​​​面​​​​​​​（CLI）來​​​​​​​建​​​​​​​立​​​​​​​與​​​​​​​維​​​​​​​護​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​各​​​​​​​別​​​​​​​管​​​​​​​理​​​​​​​作​​​​​​​業​​​​​​​的​​​​​​​概​​​​​​​述​​​​​​​。​​​​​​​
	
注意


			If you are creating or modifying an LVM volume for a clustered environment, you must ensure that you are running the clvmd daemon. For information, see see 節 3.1, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​”.
		



      ⁠4.1. 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​




			所​​​​​​​有​​​​​​​ LVM CLI 指​​​​​​​令​​​​​​​都​​​​​​​有​​​​​​​幾​​​​​​​個​​​​​​​通​​​​​​​用​​​​​​​的​​​​​​​功​​​​​​​能​​​​​​​。​​​​​​​
		

			當​​​​​​​在​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​引​​​​​​​數​​​​​​​中​​​​​​​需​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​到​​​​​​​大​​​​​​​小​​​​​​​時​​​​​​​，單​​​​​​​位​​​​​​​可​​​​​​​被​​​​​​​明​​​​​​​確​​​​​​​地​​​​​​​指​​​​​​​定​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​不​​​​​​​指​​​​​​​定​​​​​​​單​​​​​​​位​​​​​​​的​​​​​​​話​​​​​​​，那​​​​​​​麼​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​便​​​​​​​會​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​，一​​​​​​​般​​​​​​​會​​​​​​​是​​​​​​​ KB 或​​​​​​​是​​​​​​​ MB。​​​​​​​LVM CLI 指​​​​​​​令​​​​​​​不​​​​​​​接​​​​​​​受​​​​​​​分​​​​​​​數​​​​​​​。​​​​​​​
		

			當​​​​​​​在​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​引​​​​​​​數​​​​​​​中​​​​​​​指​​​​​​​定​​​​​​​單​​​​​​​位​​​​​​​時​​​​​​​，LVM 並​​​​​​​不​​​​​​​區​​​​​​​分​​​​​​​大​​​​​​​小​​​​​​​寫​​​​​​​；比​​​​​​​方​​​​​​​說​​​​​​​，指​​​​​​​定​​​​​​​ M 或​​​​​​​ m 都​​​​​​​是​​​​​​​相​​​​​​​等​​​​​​​的​​​​​​​，在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​ 2 進​​​​​​​位​​​​​​​（1024 的​​​​​​​倍​​​​​​​數​​​​​​​）會​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​。​​​​​​​不​​​​​​​過​​​​​​​，當​​​​​​​在​​​​​​​指​​​​​​​令​​​​​​​中​​​​​​​指​​​​​​​定​​​​​​​了​​​​​​​ --units 引​​​​​​​數​​​​​​​時​​​​​​​，小​​​​​​​寫​​​​​​​表​​​​​​​示​​​​​​​單​​​​​​​位​​​​​​​為​​​​​​​ 1024 的​​​​​​​倍​​​​​​​數​​​​​​​，而​​​​​​​大​​​​​​​寫​​​​​​​則​​​​​​​表​​​​​​​示​​​​​​​單​​​​​​​位​​​​​​​為​​​​​​​ 1000 的​​​​​​​倍​​​​​​​數​​​​​​​。​​​​​​​
		

			當​​​​​​​指​​​​​​​令​​​​​​​以​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​或​​​​​​​是​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​名​​​​​​​稱​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​引​​​​​​​數​​​​​​​時​​​​​​​，完​​​​​​​整​​​​​​​路​​​​​​​徑​​​​​​​名​​​​​​​稱​​​​​​​將​​​​​​​會​​​​​​​是​​​​​​​任​​​​​​​選​​​​​​​的​​​​​​​。​​​​​​​一​​​​​​​個​​​​​​​稱​​​​​​​為​​​​​​​ vg0 的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​ lvol0 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​被​​​​​​​指​​​​​​​定​​​​​​​為​​​​​​​ vg0/lvol0。​​​​​​​當​​​​​​​需​​​​​​​要​​​​​​​一​​​​​​​列​​​​​​​必​​​​​​​要​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，不​​​​​​​過​​​​​​​卻​​​​​​​被​​​​​​​保​​​​​​​留​​​​​​​為​​​​​​​空​​​​​​​白​​​​​​​時​​​​​​​，一​​​​​​​列​​​​​​​含​​​​​​​有​​​​​​​所​​​​​​​有​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​清​​​​​​​單​​​​​​​將​​​​​​​會​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​代​​​​​​​替​​​​​​​。​​​​​​​當​​​​​​​需​​​​​​​要​​​​​​​一​​​​​​​列​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，不​​​​​​​過​​​​​​​被​​​​​​​提​​​​​​​供​​​​​​​的​​​​​​​卻​​​​​​​是​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​時​​​​​​​，該​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​便​​​​​​​會​​​​​​​被​​​​​​​帶​​​​​​​入​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，lvdisplay vg0 指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​ vg0 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
		

			所​​​​​​​有​​​​​​​的​​​​​​​ LVM 指​​​​​​​令​​​​​​​都​​​​​​​接​​​​​​​受​​​​​​​ -v 引​​​​​​​數​​​​​​​，您​​​​​​​可​​​​​​​多​​​​​​​重​​​​​​​輸​​​​​​​入​​​​​​​該​​​​​​​引​​​​​​​數​​​​​​​來​​​​​​​增​​​​​​​加​​​​​​​輸​​​​​​​出​​​​​​​的​​​​​​​詳​​​​​​​細​​​​​​​度​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

# lvcreate -L 50MB new_vg
  Rounding up size to full physical extent 52.00 MB
  Logical volume "lvol0" created


			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​以​​​​​​​及​​​​​​​ -v 引​​​​​​​數​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

# lvcreate -v -L 50MB new_vg
    Finding volume group "new_vg"
  Rounding up size to full physical extent 52.00 MB
    Archiving volume group "new_vg" metadata (seqno 4).
    Creating logical volume lvol0
    Creating volume group backup "/etc/lvm/backup/new_vg" (seqno 5).
    Found volume group "new_vg"
    Creating new_vg-lvol0
    Loading new_vg-lvol0 table
    Resuming new_vg-lvol0 (253:2)
    Clearing start of logical volume "lvol0"
    Creating volume group backup "/etc/lvm/backup/new_vg" (seqno 5).
  Logical volume "lvol0" created


			您​​​​​​​也​​​​​​​能​​​​​​​使​​​​​​​用​​​​​​​ -vv、​​​​​​​-vvv 或​​​​​​​是​​​​​​​ -vvvv 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​更​​​​​​​加​​​​​​​詳​​​​​​​細​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​執​​​​​​​行​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​目​​​​​​​前​​​​​​​，-vvvv 引​​​​​​​數​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​最​​​​​​​大​​​​​​​量​​​​​​​的​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​僅​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​  lvcreate 指​​​​​​​令​​​​​​​以​​​​​​​及​​​​​​​ -vvvv 引​​​​​​​數​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​的​​​​​​​前​​​​​​​幾​​​​​​​個​​​​​​​行​​​​​​​列​​​​​​​。​​​​​​​
		

# lvcreate -vvvv -L 50MB new_vg
#lvmcmdline.c:913         Processing: lvcreate -vvvv -L 50MB new_vg
#lvmcmdline.c:916         O_DIRECT will be used
#config/config.c:864       Setting global/locking_type to 1
#locking/locking.c:138       File-based locking selected.
#config/config.c:841       Setting global/locking_dir to /var/lock/lvm
#activate/activate.c:358       Getting target version for linear
#ioctl/libdm-iface.c:1569         dm version   OF   [16384]
#ioctl/libdm-iface.c:1569         dm versions   OF   [16384]
#activate/activate.c:358       Getting target version for striped
#ioctl/libdm-iface.c:1569         dm versions   OF   [16384]
#config/config.c:864       Setting activation/mirror_region_size to 512
...


			您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​ --help 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​任​​​​​​​何​​​​​​​ LVM CLI 指​​​​​​​令​​​​​​​的​​​​​​​協​​​​​​​助​​​​​​​畫​​​​​​​面​​​​​​​。​​​​​​​
		

commandname --help


			若​​​​​​​要​​​​​​​顯​​​​​​​示​​​​​​​某​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​ man page，請​​​​​​​執​​​​​​​行​​​​​​​ man 指​​​​​​​令​​​​​​​：
		

man commandname

			man lvm 指​​​​​​​令​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​ LVM 的​​​​​​​一​​​​​​​般​​​​​​​線​​​​​​​上​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
		

			All LVM objects are referenced internally by a UUID, which is assigned when you create the object. This can be useful in a situation where you remove a physical volume called /dev/sdf which is part of a volume group and, when you plug it back in, you find that it is now /dev/sdk. LVM will still find the physical volume because it identifies the physical volume by its UUID and not its device name. For information on specifying the UUID of a physical volume when creating a physical volume, see see 節 6.4, “復​​​​​​​原​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ Metadata”.
		


      ⁠4.2. 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​




			此​​​​​​​部​​​​​​​份​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​進​​​​​​​行​​​​​​​各​​​​​​​種​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
		

      ⁠4.2.1. 建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




				下​​​​​​​列​​​​​​​小​​​​​​​部​​​​​​​分​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​幾​​​​​​​項​​​​​​​使​​​​​​​用​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
			

      ⁠4.2.1.1. 設​​​​​​​定​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​類​​​​​​​型​​​​​​​




					若​​​​​​​您​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​整​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​裝​​​​​​​置​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​您​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​，該​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​必​​​​​​​須​​​​​​​沒​​​​​​​有​​​​​​​分​​​​​​​割​​​​​​​表​​​​​​​。​​​​​​​對​​​​​​​於​​​​​​​ DOS 磁​​​​​​​碟​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​來​​​​​​​講​​​​​​​，分​​​​​​​割​​​​​​​區​​​​​​​ id 應​​​​​​​被​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ fdisk 或​​​​​​​是​​​​​​​ cfdisk 指​​​​​​​令​​​​​​​來​​​​​​​設​​​​​​​為​​​​​​​ 0x8e。​​​​​​​當​​​​​​​使​​​​​​​用​​​​​​​整​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​裝​​​​​​​置​​​​​​​時​​​​​​​，只​​​​​​​有​​​​​​​分​​​​​​​割​​​​​​​表​​​​​​​必​​​​​​​須​​​​​​​被​​​​​​​清​​​​​​​除​​​​​​​掉​​​​​​​，如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​便​​​​​​​能​​​​​​​有​​​​​​​效​​​​​​​地​​​​​​​清​​​​​​​除​​​​​​​該​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​資​​​​​​​料​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​使​​​​​​​用​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​磁​​​​​​​區​​​​​​​化​​​​​​​零​​​​​​​以​​​​​​​便​​​​​​​移​​​​​​​除​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​分​​​​​​​割​​​​​​​表​​​​​​​：
				

dd if=/dev/zero of=PhysicalVolume bs=512 count=1



      ⁠4.2.1.2. 初​​​​​​​始​​​​​​​化​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




					您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ pvcreate 指​​​​​​​令​​​​​​​來​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​一​​​​​​​個​​​​​​​將​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​和​​​​​​​格​​​​​​​式​​​​​​​化​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​是​​​​​​​相​​​​​​​似​​​​​​​的​​​​​​​。​​​​​​​
				

					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​ /dev/sdd1、​​​​​​​/dev/sde1 以​​​​​​​及​​​​​​​ /dev/sdf1 來​​​​​​​作​​​​​​​為​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

pvcreate /dev/sdd1 /dev/sde1 /dev/sdf1


					若​​​​​​​要​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​，而​​​​​​​不​​​​​​​是​​​​​​​整​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​：請​​​​​​​在​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​上​​​​​​​執​​​​​​​行​​​​​​​ pvcreate 指​​​​​​​令​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​會​​​​​​​將​​​​​​​ /dev/hdb1 分​​​​​​​割​​​​​​​區​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​為​​​​​​​一​​​​​​​個​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​，並​​​​​​​作​​​​​​​為​​​​​​​事​​​​​​​後​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​一​​​​​​​部​​​​​​​分​​​​​​​來​​​​​​​使​​​​​​​用​​​​​​​。​​​​​​​
				

pvcreate /dev/hdb1



      ⁠4.2.1.3. 掃​​​​​​​描​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​




					您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ lvmdiskscan 指​​​​​​​令​​​​​​​來​​​​​​​掃​​​​​​​描​​​​​​​可​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​，如​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​所​​​​​​​示​​​​​​​。​​​​​​​
				

# lvmdiskscan
/dev/ram0                    [       16.00 MB]
  /dev/sda                     [       17.15 GB]
  /dev/root                    [       13.69 GB]
  /dev/ram                     [       16.00 MB]
  /dev/sda1                    [       17.14 GB] LVM physical volume
  /dev/VolGroup00/LogVol01     [      512.00 MB]
  /dev/ram2                    [       16.00 MB]
  /dev/new_vg/lvol0            [       52.00 MB]
  /dev/ram3                    [       16.00 MB]
  /dev/pkl_new_vg/sparkie_lv   [        7.14 GB]
  /dev/ram4                    [       16.00 MB]
  /dev/ram5                    [       16.00 MB]
  /dev/ram6                    [       16.00 MB]
  /dev/ram7                    [       16.00 MB]
  /dev/ram8                    [       16.00 MB]
  /dev/ram9                    [       16.00 MB]
  /dev/ram10                   [       16.00 MB]
  /dev/ram11                   [       16.00 MB]
  /dev/ram12                   [       16.00 MB]
  /dev/ram13                   [       16.00 MB]
  /dev/ram14                   [       16.00 MB]
  /dev/ram15                   [       16.00 MB]
  /dev/sdb                     [       17.15 GB]
  /dev/sdb1                    [       17.14 GB] LVM physical volume
  /dev/sdc                     [       17.15 GB]
  /dev/sdc1                    [       17.14 GB] LVM physical volume
  /dev/sdd                     [       17.15 GB]
  /dev/sdd1                    [       17.14 GB] LVM physical volume
  7 disks
  17 partitions
  0 LVM physical volume whole disks
  4 LVM physical volumes




      ⁠4.2.2. 顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​三​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​：pvs、​​​​​​​pvdisplay 以​​​​​​​及​​​​​​​ pvscan。​​​​​​​
			

				The pvs command provides physical volume information in a configurable form, displaying one line per physical volume. The pvs command provides a great deal of format control, and is useful for scripting. For information on using the pvs command to customize your output, see 節 4.9, “LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​”.
			

				pvdisplay 指​​​​​​​令​​​​​​​會​​​​​​​為​​​​​​​各​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​提​​​​​​​供​​​​​​​詳​​​​​​​細​​​​​​​的​​​​​​​多​​​​​​​行​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​它​​​​​​​會​​​​​​​以​​​​​​​一​​​​​​​個​​​​​​​固​​​​​​​定​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​（大​​​​​​​小​​​​​​​、​​​​​​​扇​​​​​​​區​​​​​​​、​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​等​​​​​​​等​​​​​​​）。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​單​​​​​​​獨​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​所​​​​​​​執​​​​​​​行​​​​​​​的​​​​​​​ pvdisplay 指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
			

# pvdisplay
  --- Physical volume ---
  PV Name               /dev/sdc1
  VG Name               new_vg
  PV Size               17.14 GB / not usable 3.40 MB
  Allocatable           yes
  PE Size (KByte)       4096
  Total PE              4388
  Free PE               4375
  Allocated PE          13
  PV UUID               Joqlch-yWSj-kuEn-IdwM-01S9-XO8M-mcpsVe


				pvscan 指​​​​​​​令​​​​​​​會​​​​​​​掃​​​​​​​描​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​受​​​​​​​支​​​​​​​援​​​​​​​的​​​​​​​ LVM 區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​發​​​​​​​現​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​裝​​​​​​​置​​​​​​​：
			

# pvscan
 PV /dev/sdb2   VG vg0   lvm2 [964.00 MB / 0   free]
 PV /dev/sdc1   VG vg0   lvm2 [964.00 MB / 428.00 MB free]
 PV /dev/sdc2            lvm2 [964.84 MB]
 Total: 3 [2.83 GB] / in use: 2 [1.88 GB] / in no VG: 1 [964.84 MB]


				You can define a filter in the lvm.conf so that this command will avoid scanning specific physical volumes. For information on using filters to control which devices are scanned, see 節 4.6, “透​​​​​​​過​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 裝​​​​​​​置​​​​​​​掃​​​​​​​描​​​​​​​（LVM Device Scans）”.
			


      ⁠4.2.3. 避​​​​​​​免​​​​​​​配​​​​​​​置​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​




				您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvchange 指​​​​​​​令​​​​​​​來​​​​​​​避​​​​​​​免​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​分​​​​​​​配​​​​​​​在​​​​​​​一​​​​​​​個​​​​​​​或​​​​​​​更​​​​​​​多​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​上​​​​​​​。​​​​​​​若​​​​​​​有​​​​​​​磁​​​​​​​碟​​​​​​​錯​​​​​​​誤​​​​​​​或​​​​​​​是​​​​​​​若​​​​​​​您​​​​​​​要​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​移​​​​​​​除​​​​​​​的​​​​​​​話​​​​​​​，這​​​​​​​將​​​​​​​會​​​​​​​是​​​​​​​必​​​​​​​要​​​​​​​的​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​使​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​無​​​​​​​法​​​​​​​分​​​​​​​配​​​​​​​在​​​​​​​ /dev/sdk1 上​​​​​​​。​​​​​​​
			

pvchange -x n /dev/sdk1


				您​​​​​​​也​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ pvchange 指​​​​​​​令​​​​​​​的​​​​​​​ -xy 引​​​​​​​數​​​​​​​來​​​​​​​允​​​​​​​許​​​​​​​分​​​​​​​配​​​​​​​。​​​​​​​
			


      ⁠4.2.4. 重​​​​​​​設​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​




				若​​​​​​​您​​​​​​​基​​​​​​​於​​​​​​​任​​​​​​​何​​​​​​​理​​​​​​​由​​​​​​​需​​​​​​​要​​​​​​​更​​​​​​​改​​​​​​​一​​​​​​​個​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​的​​​​​​​話​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ pvresize 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​ LVM 更​​​​​​​改​​​​​​​為​​​​​​​新​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​在​​​​​​​ LVM 使​​​​​​​用​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​執​​​​​​​行​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
			


      ⁠4.2.5. 移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




				若​​​​​​​ LVM 已​​​​​​​不​​​​​​​再​​​​​​​需​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​某​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​，您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ pvremove 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​ LVM 標​​​​​​​籤​​​​​​​移​​​​​​​除​​​​​​​掉​​​​​​​。​​​​​​​執​​​​​​​行​​​​​​​ pvremove 指​​​​​​​令​​​​​​​可​​​​​​​將​​​​​​​一​​​​​​​個​​​​​​​空​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​的​​​​​​​ LVM metadata 零​​​​​​​化​​​​​​​掉​​​​​​​。​​​​​​​
			

				If the physical volume you want to remove is currently part of a volume group, you must remove it from the volume group with the vgreduce command, as described in 節 4.3.6, “由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​”.
			

# pvremove /dev/ram15
  Labels on physical volume "/dev/ram15" successfully wiped




      ⁠4.3. 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​管​​​​​​​理​​​​​​​




			此​​​​​​​部​​​​​​​份​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​執​​​​​​​行​​​​​​​各​​​​​​​種​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​管​​​​​​​理​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
		

      ⁠4.3.1. 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				   To create a volume group from one or more physical volumes, use the vgcreate command. The vgcreate command creates a new volume group by name and adds at least one physical volume to it.
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​稱​​​​​​​為​​​​​​​ vg1 的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，它​​​​​​​將​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​ /dev/sdd1 和​​​​​​​ /dev/sde1 這​​​​​​​兩​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
			

vgcreate vg1 /dev/sdd1 /dev/sde1


				當​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​時​​​​​​​，就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​它​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​空​​​​​​​間​​​​​​​會​​​​​​​被​​​​​​​平​​​​​​​分​​​​​​​為​​​​​​​幾​​​​​​​個​​​​​​​ 4MB 扇​​​​​​​區​​​​​​​。​​​​​​​這​​​​​​​個​​​​​​​扇​​​​​​​區​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​可​​​​​​​被​​​​​​​遞​​​​​​​增​​​​​​​或​​​​​​​遞​​​​​​​減​​​​​​​的​​​​​​​最​​​​​​​小​​​​​​​值​​​​​​​。​​​​​​​大​​​​​​​量​​​​​​​扇​​​​​​​區​​​​​​​將​​​​​​​不​​​​​​​會​​​​​​​對​​​​​​​於​​​​​​​ I/O 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​效​​​​​​​能​​​​​​​造​​​​​​​成​​​​​​​任​​​​​​​何​​​​​​​影​​​​​​​響​​​​​​​。​​​​​​​
			

				若​​​​​​​是​​​​​​​預​​​​​​​設​​​​​​​扇​​​​​​​區​​​​​​​大​​​​​​​小​​​​​​​不​​​​​​​適​​​​​​​合​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ vgcreate 指​​​​​​​令​​​​​​​的​​​​​​​ -s 選​​​​​​​項​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​您​​​​​​​亦​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ vgcreate 指​​​​​​​令​​​​​​​的​​​​​​​ -p 和​​​​​​​ -l 引​​​​​​​數​​​​​​​來​​​​​​​限​​​​​​​制​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​能​​​​​​​擁​​​​​​​有​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​或​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​。​​​​​​​
			

				就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​會​​​​​​​根​​​​​​​據​​​​​​​一​​​​​​​般​​​​​​​常​​​​​​​規​​​​​​​（例​​​​​​​如​​​​​​​不​​​​​​​將​​​​​​​平​​​​​​​行​​​​​​​磁​​​​​​​帶​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​相​​​​​​​同​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​）來​​​​​​​分​​​​​​​配​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​這​​​​​​​是​​​​​​​ normal 分​​​​​​​配​​​​​​​政​​​​​​​策​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ vgcreate 指​​​​​​​令​​​​​​​的​​​​​​​ --alloc 引​​​​​​​數​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​ contiguous、​​​​​​​anywhere 或​​​​​​​ cling 這​​​​​​​些​​​​​​​分​​​​​​​配​​​​​​​政​​​​​​​策​​​​​​​。​​​​​​​
			

				contiguous 政​​​​​​​策​​​​​​​會​​​​​​​需​​​​​​​要​​​​​​​新​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​和​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​相​​​​​​​鄰​​​​​​​。​​​​​​​若​​​​​​​有​​​​​​​足​​​​​​​夠​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​來​​​​​​​滿​​​​​​​足​​​​​​​分​​​​​​​配​​​​​​​請​​​​​​​求​​​​​​​，不​​​​​​​過​​​​​​​ normal 分​​​​​​​配​​​​​​​政​​​​​​​策​​​​​​​卻​​​​​​​不​​​​​​​使​​​​​​​用​​​​​​​它​​​​​​​們​​​​​​​的​​​​​​​話​​​​​​​，anywhere 分​​​​​​​配​​​​​​​政​​​​​​​策​​​​​​​則​​​​​​​會​​​​​​​使​​​​​​​用​​​​​​​它​​​​​​​們​​​​​​​，儘​​​​​​​管​​​​​​​將​​​​​​​兩​​​​​​​個​​​​​​​磁​​​​​​​帶​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​會​​​​​​​降​​​​​​​低​​​​​​​效​​​​​​​能​​​​​​​。​​​​​​​cling 政​​​​​​​策​​​​​​​會​​​​​​​將​​​​​​​新​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​與​​​​​​​現​​​​​​​有​​​​​​​扇​​​​​​​區​​​​​​​（位​​​​​​​於​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​相​​​​​​​同​​​​​​​磁​​​​​​​帶​​​​​​​中​​​​​​​）相​​​​​​​同​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​。​​​​​​​這​​​​​​​些​​​​​​​政​​​​​​​策​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ vgchange 指​​​​​​​令​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​變​​​​​​​更​​​​​​​。​​​​​​​
			

				一​​​​​​​般​​​​​​​來​​​​​​​講​​​​​​​，normal 以​​​​​​​外​​​​​​​的​​​​​​​分​​​​​​​配​​​​​​​政​​​​​​​策​​​​​​​只​​​​​​​有​​​​​​​在​​​​​​​特​​​​​​​殊​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​（當​​​​​​​您​​​​​​​需​​​​​​​要​​​​​​​指​​​​​​​定​​​​​​​不​​​​​​​尋​​​​​​​常​​​​​​​，或​​​​​​​是​​​​​​​非​​​​​​​標​​​​​​​準​​​​​​​扇​​​​​​​區​​​​​​​分​​​​​​​配​​​​​​​時​​​​​​​）才​​​​​​​需​​​​​​​要​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​到​​​​​​​。​​​​​​​
			

				LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​和​​​​​​​基​​​​​​​本​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​包​​​​​​​含​​​​​​​在​​​​​​​位​​​​​​​於​​​​​​​ /dev 目​​​​​​​錄​​​​​​​中​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​特​​​​​​​殊​​​​​​​檔​​​​​​​案​​​​​​​目​​​​​​​錄​​​​​​​樹​​​​​​​中​​​​​​​，格​​​​​​​式​​​​​​​如​​​​​​​下​​​​​​​：
			

/dev/vg/lv/


				比​​​​​​​方​​​​​​​說​​​​​​​，若​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​兩​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ myvg1 和​​​​​​​ myvg2，各​​​​​​​個​​​​​​​都​​​​​​​含​​​​​​​有​​​​​​​三​​​​​​​個​​​​​​​稱​​​​​​​為​​​​​​​ lvo1、​​​​​​​lvo2 和​​​​​​​ lvo3 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，這​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​六​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​特​​​​​​​殊​​​​​​​檔​​​​​​​案​​​​​​​：
			

/dev/myvg1/lv01
/dev/myvg1/lv02
/dev/myvg1/lv03
/dev/myvg2/lv01
/dev/myvg2/lv02
/dev/myvg2/lv03


				LVM 的​​​​​​​裝​​​​​​​置​​​​​​​大​​​​​​​小​​​​​​​在​​​​​​​ 64 位​​​​​​​元​​​​​​​ CPU 上​​​​​​​最​​​​​​​大​​​​​​​值​​​​​​​為​​​​​​​ 8 百​​​​​​​萬​​​​​​​兆​​​​​​​位​​​​​​​元​​​​​​​組​​​​​​​（Exabytes）。​​​​​​​
			


      ⁠4.3.2. 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				在​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​中​​​​​​​，您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ vgcreate 指​​​​​​​令​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，就​​​​​​​如​​​​​​​同​​​​​​​您​​​​​​​在​​​​​​​單​​​​​​​獨​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​它​​​​​​​們​​​​​​​一​​​​​​​樣​​​​​​​。​​​​​​​
			

				就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，透​​​​​​​過​​​​​​​ CLVM 在​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​所​​​​​​​建​​​​​​​立​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​能​​​​​​​讓​​​​​​​所​​​​​​​有​​​​​​​可​​​​​​​存​​​​​​​取​​​​​​​該​​​​​​​共​​​​​​​享​​​​​​​儲​​​​​​​存​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​電​​​​​​​腦​​​​​​​看​​​​​​​見​​​​​​​。​​​​​​​不​​​​​​​過​​​​​​​您​​​​​​​也​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ vgcreate 指​​​​​​​令​​​​​​​的​​​​​​​ -c n 選​​​​​​​項​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​本​​​​​​​機​​​​​​​、​​​​​​​只​​​​​​​有​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​的​​​​​​​一​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​可​​​​​​​看​​​​​​​見​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​
			

				當​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​中​​​​​​​執​​​​​​​行​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​時​​​​​​​，它​​​​​​​會​​​​​​​在​​​​​​​指​​​​​​​令​​​​​​​被​​​​​​​執​​​​​​​行​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​本​​​​​​​機​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​名​​​​​​​為​​​​​​​ vg1 並​​​​​​​且​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/sdd1 和​​​​​​​ /dev/sde1 的​​​​​​​本​​​​​​​機​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
			

vgcreate -c n vg1 /dev/sdd1 /dev/sde1


				You can change whether an existing volume group is local or clustered with the -c option of the vgchange command, which is described in 節 4.3.7, “更​​​​​​​改​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​”.
			

				您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ vgs 指​​​​​​​令​​​​​​​來​​​​​​​檢​​​​​​​查​​​​​​​一​​​​​​​個​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​是​​​​​​​否​​​​​​​是​​​​​​​個​​​​​​​叢​​​​​​​集​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，若​​​​​​​卷​​​​​​​冊​​​​​​​已​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​，這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​便​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​ c 屬​​​​​​​性​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ VolGroup00 和​​​​​​​ testvg1 的​​​​​​​屬​​​​​​​性​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，我​​​​​​​們​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​ Attr 標​​​​​​​頭​​​​​​​下​​​​​​​的​​​​​​​ c 屬​​​​​​​性​​​​​​​來​​​​​​​得​​​​​​​知​​​​​​​，VolGroup00 尚​​​​​​​未​​​​​​​被​​​​​​​納​​​​​​​入​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​，而​​​​​​​ testvg1 則​​​​​​​已​​​​​​​納​​​​​​​入​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​。​​​​​​​
			

[root@doc-07]# vgs
  VG            #PV #LV #SN Attr   VSize  VFree
  VolGroup00      1   2   0 wz--n- 19.88G    0
  testvg1         1   1   0 wz--nc 46.00G 8.00M


				For more information on the vgs command, see 節 4.3.4, “顯​​​​​​​示​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​”節 4.9, “LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​”, and the vgs man page.
			


      ⁠4.3.3. 新​​​​​​​增​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​




				To add additional physical volumes to an existing volume group, use the vgextend command. The vgextend command increases a volume group's capacity by adding one or more free physical volumes.
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​ /dev/sdf1 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​新​​​​​​​增​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg1 中​​​​​​​。​​​​​​​
			

vgextend vg1 /dev/sdf1



      ⁠4.3.4. 顯​​​​​​​示​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​兩​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​：vgs 和​​​​​​​ vgdisplay。​​​​​​​
			

				The vgscan command, which scans all the disks for volume groups and rebuilds the LVM cache file, also displays the volume groups. For information on the vgscan command, see 節 4.3.5, “掃​​​​​​​描​​​​​​​磁​​​​​​​碟​​​​​​​來​​​​​​​找​​​​​​​尋​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​以​​​​​​​便​​​​​​​建​​​​​​​立​​​​​​​快​​​​​​​取​​​​​​​檔​​​​​​​案​​​​​​​”.
			

				The vgs command provides volume group information in a configurable form, displaying one line per volume group. The vgs command provides a great deal of format control, and is useful for scripting. For information on using the vgs command to customize your output, see 節 4.9, “LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​”.
			

				vgdisplay 指​​​​​​​令​​​​​​​會​​​​​​​以​​​​​​​固​​​​​​​定​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​內​​​​​​​容​​​​​​​（例​​​​​​​如​​​​​​​大​​​​​​​小​​​​​​​、​​​​​​​扇​​​​​​​區​​​​​​​、​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​等​​​​​​​等​​​​​​​）。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ vgdisplay 指​​​​​​​令​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​ new_vg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​不​​​​​​​指​​​​​​​定​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​話​​​​​​​，所​​​​​​​有​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​就​​​​​​​會​​​​​​​被​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​。​​​​​​​
			

# vgdisplay new_vg
  --- Volume group ---
  VG Name               new_vg
  System ID
  Format                lvm2
  Metadata Areas        3
  Metadata Sequence No  11
  VG Access             read/write
  VG Status             resizable
  MAX LV                0
  Cur LV                1
  Open LV               0
  Max PV                0
  Cur PV                3
  Act PV                3
  VG Size               51.42 GB
  PE Size               4.00 MB
  Total PE              13164
  Alloc PE / Size       13 / 52.00 MB
  Free  PE / Size       13151 / 51.37 GB
  VG UUID               jxQJ0a-ZKk0-OpMO-0118-nlwO-wwqd-fD5D32



      ⁠4.3.5. 掃​​​​​​​描​​​​​​​磁​​​​​​​碟​​​​​​​來​​​​​​​找​​​​​​​尋​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​以​​​​​​​便​​​​​​​建​​​​​​​立​​​​​​​快​​​​​​​取​​​​​​​檔​​​​​​​案​​​​​​​




				vgscan 指​​​​​​​令​​​​​​​會​​​​​​​掃​​​​​​​描​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​受​​​​​​​支​​​​​​​援​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​裝​​​​​​​置​​​​​​​並​​​​​​​尋​​​​​​​找​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​和​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​這​​​​​​​會​​​​​​​將​​​​​​​ LVM 快​​​​​​​取​​​​​​​建​​​​​​​立​​​​​​​在​​​​​​​ /etc/lvm/.cache 檔​​​​​​​案​​​​​​​中​​​​​​​，該​​​​​​​檔​​​​​​​案​​​​​​​含​​​​​​​有​​​​​​​一​​​​​​​列​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​ LVM 裝​​​​​​​置​​​​​​​清​​​​​​​單​​​​​​​。​​​​​​​
			

				LVM 會​​​​​​​在​​​​​​​系​​​​​​​統​​​​​​​啟​​​​​​​動​​​​​​​時​​​​​​​以​​​​​​​及​​​​​​​ LVM 作​​​​​​​業​​​​​​​時​​​​​​​的​​​​​​​其​​​​​​​它​​​​​​​時​​​​​​​候​​​​​​​（例​​​​​​​如​​​​​​​當​​​​​​​您​​​​​​​執​​​​​​​行​​​​​​​一​​​​​​​項​​​​​​​ vgcreate 指​​​​​​​令​​​​​​​或​​​​​​​是​​​​​​​當​​​​​​​ LVM 偵​​​​​​​測​​​​​​​到​​​​​​​不​​​​​​​一​​​​​​​致​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​時​​​​​​​）自​​​​​​​動​​​​​​​地​​​​​​​執​​​​​​​行​​​​​​​ vgscan 指​​​​​​​令​​​​​​​。​​​​​​​當​​​​​​​您​​​​​​​更​​​​​​​改​​​​​​​您​​​​​​​的​​​​​​​硬​​​​​​​體​​​​​​​設​​​​​​​定​​​​​​​時​​​​​​​，您​​​​​​​可​​​​​​​能​​​​​​​需​​​​​​​要​​​​​​​手​​​​​​​動​​​​​​​式​​​​​​​地​​​​​​​執​​​​​​​行​​​​​​​ vgscan 指​​​​​​​令​​​​​​​，這​​​​​​​會​​​​​​​使​​​​​​​得​​​​​​​系​​​​​​​統​​​​​​​能​​​​​​​看​​​​​​​見​​​​​​​系​​​​​​​統​​​​​​​開​​​​​​​機​​​​​​​時​​​​​​​所​​​​​​​不​​​​​​​存​​​​​​​在​​​​​​​的​​​​​​​新​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​這​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​是​​​​​​​必​​​​​​​要​​​​​​​的​​​​​​​，例​​​​​​​如​​​​​​​當​​​​​​​您​​​​​​​新​​​​​​​增​​​​​​​磁​​​​​​​碟​​​​​​​至​​​​​​​一​​​​​​​部​​​​​​​ SAN 上​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​或​​​​​​​是​​​​​​​當​​​​​​​您​​​​​​​熱​​​​​​​插​​​​​​​拔​​​​​​​一​​​​​​​個​​​​​​​被​​​​​​​標​​​​​​​記​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​新​​​​​​​磁​​​​​​​碟​​​​​​​時​​​​​​​。​​​​​​​
			

				You can define a filter in the lvm.conf file to restrict the scan to avoid specific devices. For information on using filters to control which devices are scanned, see 節 4.6, “透​​​​​​​過​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 裝​​​​​​​置​​​​​​​掃​​​​​​​描​​​​​​​（LVM Device Scans）”.
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​項​​​​​​​ vgscan 指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
			

# vgscan
  Reading all physical volumes.  This may take a while...
  Found volume group "new_vg" using metadata type lvm2
  Found volume group "officevg" using metadata type lvm2



      ⁠4.3.6. 由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




				To remove unused physical volumes from a volume group, use the vgreduce command. The vgreduce command shrinks a volume group's capacity by removing one or more empty physical volumes. This frees those physical volumes to be used in different volume groups or to be removed from the system.
			

				在​​​​​​​由​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​之​​​​​​​前​​​​​​​，您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​使​​​​​​​用​​​​​​​ pvdisplay 指​​​​​​​令​​​​​​​來​​​​​​​確​​​​​​​認​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​未​​​​​​​被​​​​​​​任​​​​​​​何​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​使​​​​​​​用​​​​​​​中​​​​​​​。​​​​​​​
			

# pvdisplay /dev/hda1

-- Physical volume ---
PV Name               /dev/hda1
VG Name               myvg
PV Size               1.95 GB / NOT usable 4 MB [LVM: 122 KB]
PV#                   1
PV Status             available
Allocatable           yes (but full)
Cur LV                1
PE Size (KByte)       4096
Total PE              499
Free PE               0
Allocated PE          499
PV UUID               Sd44tK-9IRw-SrMC-MOkn-76iP-iftz-OVSen7


				若​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​依​​​​​​​然​​​​​​​使​​​​​​​用​​​​​​​中​​​​​​​，您​​​​​​​便​​​​​​​必​​​​​​​須​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvmove 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​遷​​​​​​​移​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​。​​​​​​​然​​​​​​​後​​​​​​​使​​​​​​​用​​​​​​​ vgreduce 指​​​​​​​令​​​​​​​來​​​​​​​移​​​​​​​除​​​​​​​掉​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​：
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/hda1 由​​​​​​​ my_volume_group 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​
			

# vgreduce my_volume_group /dev/hda1


      ⁠4.3.7. 更​​​​​​​改​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​




				The vgchange command is used to deactivate and activate volume groups, as described in 節 4.3.8, “啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​”. You can also use this command to change several volume group parameters for an existing volume group.
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg00 的​​​​​​​最​​​​​​​大​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​更​​​​​​​改​​​​​​​為​​​​​​​ 128。​​​​​​​
			

vgchange -l 128 /dev/vg00


				欲​​​​​​​取​​​​​​​得​​​​​​​ vgchange 指​​​​​​​令​​​​​​​所​​​​​​​能​​​​​​​更​​​​​​​改​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​參​​​​​​​數​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​參​​​​​​​閱​​​​​​​ vgchange(8) man page。​​​​​​​
			


      ⁠4.3.8. 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				當​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​時​​​​​​​，就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​它​​​​​​​會​​​​​​​是​​​​​​​被​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​。​​​​​​​這​​​​​​​代​​​​​​​表​​​​​​​在​​​​​​​該​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​被​​​​​​​存​​​​​​​取​​​​​​​並​​​​​​​且​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​有​​​​​​​變​​​​​​​更​​​​​​​。​​​​​​​
			

				在​​​​​​​幾​​​​​​​種​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​您​​​​​​​將​​​​​​​需​​​​​​​要​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，並​​​​​​​使​​​​​​​ kernel 無​​​​​​​法​​​​​​​偵​​​​​​​測​​​​​​​到​​​​​​​該​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​若​​​​​​​要​​​​​​​停​​​​​​​用​​​​​​​或​​​​​​​啟​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ vgchange 指​​​​​​​令​​​​​​​的​​​​​​​ -a（--available）引​​​​​​​數​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​將​​​​​​​會​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ my_volume_group。​​​​​​​
			

vgchange -a n my_volume_group


				若​​​​​​​叢​​​​​​​集​​​​​​​鎖​​​​​​​定​​​​​​​被​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​話​​​​​​​，請​​​​​​​附​​​​​​​加​​​​​​​「​​​​​​​e」​​​​​​​來​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​啟​​​​​​​用​​​​​​​或​​​​​​​停​​​​​​​用​​​​​​​於​​​​​​​一​​​​​​​個​​​​​​​專​​​​​​​屬​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​，或​​​​​​​是​​​​​​​附​​​​​​​加​​​​​​​「​​​​​​​l」​​​​​​​來​​​​​​​啟​​​​​​​用​​​​​​​或​​​​​​​停​​​​​​​用​​​​​​​本​​​​​​​機​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​只​​​​​​​有​​​​​​​單​​​​​​​獨​​​​​​​主​​​​​​​機​​​​​​​快​​​​​​​照​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​總​​​​​​​是​​​​​​​會​​​​​​​特​​​​​​​別​​​​​​​地​​​​​​​被​​​​​​​啟​​​​​​​用​​​​​​​，因​​​​​​​為​​​​​​​它​​​​​​​們​​​​​​​一​​​​​​​次​​​​​​​只​​​​​​​能​​​​​​​使​​​​​​​用​​​​​​​於​​​​​​​一​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​。​​​​​​​
			

				You can deactivate individual logical volumes with the lvchange command, as described in 節 4.4.4, “更​​​​​​​改​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​”, For information on activating logical volumes on individual nodes in a cluster, see 節 4.8, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​各​​​​​​​別​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​”.
			


      ⁠4.3.9. 移​​​​​​​除​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				若​​​​​​​要​​​​​​​移​​​​​​​除​​​​​​​不​​​​​​​包​​​​​​​含​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ vgremove 指​​​​​​​令​​​​​​​。​​​​​​​
			

# vgremove officevg
  Volume group "officevg" successfully removed



      ⁠4.3.10. 分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				若​​​​​​​要​​​​​​​分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​建​​​​​​​立​​​​​​​新​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ vgsplit 指​​​​​​​令​​​​​​​。​​​​​​​
			

				邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​無​​​​​​​法​​​​​​​在​​​​​​​邏​​​​​​​輯​​​​​​​群​​​​​​​組​​​​​​​之​​​​​​​間​​​​​​​分​​​​​​​割​​​​​​​。​​​​​​​所​​​​​​​有​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​都​​​​​​​必​​​​​​​須​​​​​​​整​​​​​​​個​​​​​​​位​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​並​​​​​​​形​​​​​​​成​​​​​​​舊​​​​​​​的​​​​​​​或​​​​​​​新​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​不​​​​​​​過​​​​​​​若​​​​​​​有​​​​​​​必​​​​​​​要​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ pvmove 指​​​​​​​令​​​​​​​來​​​​​​​強​​​​​​​制​​​​​​​分​​​​​​​割​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​由​​​​​​​原​​​​​​​本​​​​​​​的​​​​​​​ bigvg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​分​​​​​​​割​​​​​​​出​​​​​​​新​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ smallvg。​​​​​​​
			

# vgsplit bigvg smallvg /dev/ram15
  Volume group "smallvg" successfully split from "bigvg"



      ⁠4.3.11. 結​​​​​​​合​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				Two combine two volume groups into a single volume group, use the vgmerge command. You can merge an inactive "source" volume with an active or an inactive "destination" volume if the physical extent sizes of the volume are equal and the physical and logical volume summaries of both volume groups fit into the destination volume groups limits.
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​未​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ my_vg 合​​​​​​​併​​​​​​​入​​​​​​​啟​​​​​​​用​​​​​​​或​​​​​​​未​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ databases 中​​​​​​​，並​​​​​​​提​​​​​​​供​​​​​​​詳​​​​​​​細​​​​​​​的​​​​​​​ runtime 資​​​​​​​訊​​​​​​​。​​​​​​​
			

vgmerge -v databases my_vg



      ⁠4.3.12. 備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata




				Metadata 備​​​​​​​份​​​​​​​和​​​​​​​ archive 會​​​​​​​在​​​​​​​每​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​和​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​遭​​​​​​​到​​​​​​​變​​​​​​​更​​​​​​​時​​​​​​​被​​​​​​​自​​​​​​​動​​​​​​​地​​​​​​​建​​​​​​​立​​​​​​​，除​​​​​​​非​​​​​​​您​​​​​​​在​​​​​​​ lvm.conf 檔​​​​​​​案​​​​​​​中​​​​​​​將​​​​​​​它​​​​​​​停​​​​​​​用​​​​​​​。​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，metadata 備​​​​​​​份​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​ /etc/lvm/backup 檔​​​​​​​案​​​​​​​中​​​​​​​，並​​​​​​​且​​​​​​​ metadata archive 則​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​ /etc/lvm/archives 檔​​​​​​​案​​​​​​​中​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ vgcfgbackup 指​​​​​​​令​​​​​​​來​​​​​​​手​​​​​​​動​​​​​​​式​​​​​​​地​​​​​​​將​​​​​​​ metadata 備​​​​​​​份​​​​​​​至​​​​​​​ /etc/lvm/backup 檔​​​​​​​案​​​​​​​中​​​​​​​。​​​​​​​
			

				vgcfrestore 指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ metadata 由​​​​​​​ archive 復​​​​​​​原​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​。​​​​​​​
			

				For an example of using the vgcfgrestore command to recover physical volume metadata, see 節 6.4, “復​​​​​​​原​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ Metadata”.
			


      ⁠4.3.13. 為​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​重​​​​​​​新​​​​​​​命​​​​​​​名​​​​​​​




				使​​​​​​​用​​​​​​​ vgrename 指​​​​​​​令​​​​​​​來​​​​​​​為​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​重​​​​​​​新​​​​​​​命​​​​​​​名​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​兩​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​皆​​​​​​​可​​​​​​​將​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​重​​​​​​​新​​​​​​​由​​​​​​​ vg02 命​​​​​​​名​​​​​​​為​​​​​​​ my_volume_group
			

vgrename /dev/vg02 /dev/my_volume_group


vgrename vg02 my_volume_group



      ⁠4.3.14. 將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​移​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​部​​​​​​​系​​​​​​​統​​​​​​​




				您​​​​​​​可​​​​​​​將​​​​​​​整​​​​​​​個​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​移​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​部​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​。​​​​​​​我​​​​​​​們​​​​​​​建​​​​​​​議​​​​​​​您​​​​​​​使​​​​​​​用​​​​​​​ vgexport 和​​​​​​​ vgimport 指​​​​​​​令​​​​​​​來​​​​​​​這​​​​​​​麼​​​​​​​作​​​​​​​。​​​​​​​
			

				vgexport 指​​​​​​​令​​​​​​​會​​​​​​​使​​​​​​​得​​​​​​​系​​​​​​​統​​​​​​​無​​​​​​​法​​​​​​​存​​​​​​​取​​​​​​​一​​​​​​​個​​​​​​​未​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，這​​​​​​​能​​​​​​​讓​​​​​​​您​​​​​​​將​​​​​​​它​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​拆​​​​​​​卸​​​​​​​。​​​​​​​vgimport 指​​​​​​​令​​​​​​​會​​​​​​​使​​​​​​​得​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​在​​​​​​​由​​​​​​​ vgexport 指​​​​​​​令​​​​​​​使​​​​​​​其​​​​​​​停​​​​​​​用​​​​​​​後​​​​​​​能​​​​​​​再​​​​​​​次​​​​​​​地​​​​​​​被​​​​​​​系​​​​​​​統​​​​​​​存​​​​​​​取​​​​​​​。​​​​​​​
			

				若​​​​​​​要​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​由​​​​​​​一​​​​​​​部​​​​​​​系​​​​​​​統​​​​​​​移​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​部​​​​​​​系​​​​​​​統​​​​​​​，請​​​​​​​執​​​​​​​行​​​​​​​下​​​​​​​列​​​​​​​步​​​​​​​驟​​​​​​​：
			
	
						請​​​​​​​確​​​​​​​認​​​​​​​沒​​​​​​​有​​​​​​​用​​​​​​​戶​​​​​​​正​​​​​​​在​​​​​​​存​​​​​​​取​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​中​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​的​​​​​​​檔​​​​​​​案​​​​​​​，然​​​​​​​後​​​​​​​再​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​卸​​​​​​​載​​​​​​​。​​​​​​​
					

	
						請​​​​​​​使​​​​​​​用​​​​​​​ vgchange 指​​​​​​​令​​​​​​​的​​​​​​​ -a n 引​​​​​​​數​​​​​​​來​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​標​​​​​​​記​​​​​​​為​​​​​​​停​​​​​​​用​​​​​​​，這​​​​​​​可​​​​​​​避​​​​​​​免​​​​​​​在​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​上​​​​​​​再​​​​​​​有​​​​​​​任​​​​​​​何​​​​​​​活​​​​​​​動​​​​​​​進​​​​​​​行​​​​​​​。​​​​​​​
					

	
						請​​​​​​​使​​​​​​​用​​​​​​​ vgexport 指​​​​​​​令​​​​​​​來​​​​​​​匯​​​​​​​出​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​這​​​​​​​可​​​​​​​避​​​​​​​免​​​​​​​它​​​​​​​被​​​​​​​您​​​​​​​要​​​​​​​從​​​​​​​之​​​​​​​移​​​​​​​除​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​存​​​​​​​取​​​​​​​它​​​​​​​。​​​​​​​
					

						當​​​​​​​您​​​​​​​匯​​​​​​​出​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​後​​​​​​​，當​​​​​​​您​​​​​​​執​​​​​​​行​​​​​​​ pvscan 指​​​​​​​令​​​​​​​時​​​​​​​，實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​便​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​在​​​​​​​一​​​​​​​個​​​​​​​已​​​​​​​匯​​​​​​​出​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​。​​​​​​​
					

[root@tng3-1]# pvscan
  PV /dev/sda1    is in exported VG myvg [17.15 GB / 7.15 GB free]
  PV /dev/sdc1    is in exported VG myvg [17.15 GB / 15.15 GB free]
  PV /dev/sdd1   is in exported VG myvg [17.15 GB / 15.15 GB free]
  ...


						當​​​​​​​系​​​​​​​統​​​​​​​關​​​​​​​閉​​​​​​​後​​​​​​​，您​​​​​​​便​​​​​​​可​​​​​​​將​​​​​​​構​​​​​​​成​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​拔​​​​​​​除​​​​​​​然​​​​​​​後​​​​​​​將​​​​​​​它​​​​​​​們​​​​​​​連​​​​​​​接​​​​​​​至​​​​​​​新​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​。​​​​​​​
					

	
						當​​​​​​​磁​​​​​​​碟​​​​​​​被​​​​​​​插​​​​​​​入​​​​​​​新​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​時​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ vgimport 指​​​​​​​令​​​​​​​來​​​​​​​匯​​​​​​​入​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，並​​​​​​​使​​​​​​​新​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​能​​​​​​​夠​​​​​​​存​​​​​​​取​​​​​​​它​​​​​​​。​​​​​​​
					

	
						請​​​​​​​使​​​​​​​用​​​​​​​ vgchange 指​​​​​​​令​​​​​​​的​​​​​​​ -a y 引​​​​​​​數​​​​​​​來​​​​​​​啟​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​
					

	
						掛​​​​​​​載​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​來​​​​​​​使​​​​​​​它​​​​​​​能​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​。​​​​​​​
					





      ⁠4.3.15. 重​​​​​​​新​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​目​​​​​​​錄​​​​​​​




				若​​​​​​​要​​​​​​​重​​​​​​​新​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​目​​​​​​​錄​​​​​​​以​​​​​​​及​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​特​​​​​​​殊​​​​​​​檔​​​​​​​案​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ vgmknodes 指​​​​​​​令​​​​​​​。​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​檢​​​​​​​查​​​​​​​啟​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​所​​​​​​​需​​​​​​​的​​​​​​​ /dev 目​​​​​​​錄​​​​​​​中​​​​​​​的​​​​​​​ LVM2 特​​​​​​​殊​​​​​​​檔​​​​​​​案​​​​​​​。​​​​​​​它​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​任​​​​​​​何​​​​​​​遺​​​​​​​失​​​​​​​的​​​​​​​特​​​​​​​殊​​​​​​​檔​​​​​​​案​​​​​​​，並​​​​​​​移​​​​​​​除​​​​​​​未​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​的​​​​​​​特​​​​​​​殊​​​​​​​檔​​​​​​​案​​​​​​​。​​​​​​​
			

				您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​使​​​​​​​用​​​​​​​ vgscan 指​​​​​​​令​​​​​​​時​​​​​​​指​​​​​​​定​​​​​​​ mknodes 引​​​​​​​數​​​​​​​至​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​ vgmknodes 指​​​​​​​令​​​​​​​合​​​​​​​併​​​​​​​入​​​​​​​ vgscan 指​​​​​​​令​​​​​​​。​​​​​​​
			



      ⁠4.4. 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​




			此​​​​​​​部​​​​​​​份​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​執​​​​​​​行​​​​​​​可​​​​​​​進​​​​​​​行​​​​​​​各​​​​​​​種​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​的​​​​​​​各​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
		

      ⁠4.4.1. 建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				若​​​​​​​要​​​​​​​建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​建​​​​​​​立​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​（linear volumes）、​​​​​​​等​​​​​​​量​​​​​​​卷​​​​​​​冊​​​​​​​（striped volumes）以​​​​​​​及​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​（mirrored volumes），如​​​​​​​下​​​​​​​列​​​​​​​小​​​​​​​部​​​​​​​份​​​​​​​中​​​​​​​所​​​​​​​示​​​​​​​。​​​​​​​
			

				若​​​​​​​您​​​​​​​不​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​指​​​​​​​定​​​​​​​一​​​​​​​組​​​​​​​名​​​​​​​稱​​​​​​​的​​​​​​​話​​​​​​​，預​​​​​​​設​​​​​​​的​​​​​​​ lvol# 就​​​​​​​會​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​，並​​​​​​​且​​​​​​​ # 為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​內​​​​​​​部​​​​​​​號​​​​​​​碼​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​部​​​​​​​份​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ LVM 建​​​​​​​立​​​​​​​的​​​​​​​三​​​​​​​種​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​建​​​​​​​立​​​​​​​範​​​​​​​例​​​​​​​。​​​​​​​
			

      ⁠4.4.1.1. 建​​​​​​​立​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​




					當​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​由​​​​​​​一​​​​​​​個​​​​​​​使​​​​​​​用​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​所​​​​​​​組​​​​​​​成​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​來​​​​​​​形​​​​​​​成​​​​​​​。​​​​​​​一​​​​​​​般​​​​​​​來​​​​​​​講​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​使​​​​​​​用​​​​​​​掉​​​​​​​基​​​​​​​本​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​修​​​​​​​改​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​空​​​​​​​出​​​​​​​和​​​​​​​重​​​​​​​新​​​​​​​分​​​​​​​配​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
				

					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​在​​​​​​​ vg1 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 10GB 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

lvcreate -L 10G vg1


					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​在​​​​​​​ testvg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ 1500MB、​​​​​​​名​​​​​​​為​​​​​​​ testlv 的​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​，並​​​​​​​建​​​​​​​立​​​​​​​ /dev/testvg/testlv 這​​​​​​​個​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​
				

lvcreate -L1500 -n testlv testvg


					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​由​​​​​​​ vg0 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ 50GB、​​​​​​​名​​​​​​​為​​​​​​​ gfslv 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

lvcreate -L 50G -n gfslv vg0


					您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ -l 引​​​​​​​數​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​扇​​​​​​​區​​​​​​​中​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​您​​​​​​​也​​​​​​​能​​​​​​​使​​​​​​​用​​​​​​​此​​​​​​​引​​​​​​​數​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​使​​​​​​​用​​​​​​​於​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​比​​​​​​​例​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​名​​​​​​​為​​​​​​​ mylv 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，它​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ testvol 中​​​​​​​ 60% 的​​​​​​​總​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
				

lvcreate -l 60%VG -n mylv testvg


					您​​​​​​​也​​​​​​​能​​​​​​​使​​​​​​​用​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ -l 引​​​​​​​數​​​​​​​來​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​剩​​​​​​​下​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​比​​​​​​​例​​​​​​​作​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​名​​​​​​​為​​​​​​​ yourlv 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，它​​​​​​​將​​​​​​​會​​​​​​​使​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ testvol 中​​​​​​​所​​​​​​​有​​​​​​​未​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
				

lvcreate -l 100%FREE -n yourlv testvg


					You can use -l argument of the lvcreate command to create a logical volume that uses the entire volume group. Another way to create a logical volume that uses the entire volume group is to use the vgdisplay command to find the "Total PE" size and to use those results as input to the the lvcreate command.
				

					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​名​​​​​​​為​​​​​​​ mylv 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，該​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​會​​​​​​​將​​​​​​​名​​​​​​​為​​​​​​​ testvg 的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​填​​​​​​​滿​​​​​​​。​​​​​​​
				

# vgdisplay testvg | grep "Total PE"
Total PE              10230
# lvcreate -l 10230 testvg -n mylv

					The underlying physical volumes used to create a logical volume can be important if the physical volume needs to be removed, so you may need to consider this possibility when you create the logical volume. For information on removing a physical volume from a volume group, see 節 4.3.6, “由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​”.
				

					若​​​​​​​要​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​所​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，請​​​​​​​在​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​列​​​​​​​後​​​​​​​方​​​​​​​指​​​​​​​定​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​或​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​在​​​​​​​ testvg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​由​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/sdg1 分​​​​​​​配​​​​​​​並​​​​​​​稱​​​​​​​為​​​​​​​ testlv 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

lvcreate -L 1500 -ntestlv testvg /dev/sdg1


					您​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​哪​​​​​​​些​​​​​​​扇​​​​​​​區​​​​​​​可​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​透​​​​​​​過​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ testvg 中​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/sda1 中​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​ 0 至​​​​​​​ 25，以​​​​​​​及​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/sdb1 中​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​ 50 至​​​​​​​ 125 建​​​​​​​立​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​線​​​​​​​性​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

lvcreate -l 100 -n testlv testvg /dev/sda1:0-25 /dev/sdb1:50-125


					下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​由​​​​​​​ /dev/sda1 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​ 0 至​​​​​​​ 25 建​​​​​​​立​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​線​​​​​​​性​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，然​​​​​​​後​​​​​​​在​​​​​​​扇​​​​​​​區​​​​​​​ 100 繼​​​​​​​續​​​​​​​編​​​​​​​排​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

lvcreate -l 100 -n testlv testvg /dev/sda1:0-25:100-


					The default policy for how the extents of a logical volume are allocated is inherit, which applies the same policy as for the volume group. These policies can be changed using the lvchange command. For information on allocation policies, see 節 4.3.1, “建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​”.
				


      ⁠4.4.1.2. 建​​​​​​​立​​​​​​​等​​​​​​​量​​​​​​​卷​​​​​​​冊​​​​​​​




					For large sequential reads and writes, creating a striped logical volume can improve the efficiency of the data I/O. For general information about striped volumes, see 節 2.3.2, “等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​”.
				

					當​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ -i 引​​​​​​​數​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​磁​​​​​​​條​​​​​​​的​​​​​​​數​​​​​​​量​​​​​​​。​​​​​​​這​​​​​​​可​​​​​​​決​​​​​​​定​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​需​​​​​​​要​​​​​​​被​​​​​​​分​​​​​​​散​​​​​​​至​​​​​​​多​​​​​​​少​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​。​​​​​​​磁​​​​​​​條​​​​​​​的​​​​​​​數​​​​​​​量​​​​​​​不​​​​​​​可​​​​​​​大​​​​​​​於​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​（除​​​​​​​非​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ --alloc anywhere 引​​​​​​​數​​​​​​​）。​​​​​​​
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					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​單​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，它​​​​​​​的​​​​​​​ mirror log 位​​​​​​​於​​​​​​​與​​​​​​​其​​​​​​​中​​​​​​​一​​​​​​​個​​​​​​​ mirror leg 相​​​​​​​同​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，vg0 這​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​只​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​兩​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​在​​​​​​​ vg0 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 500MB、​​​​​​​名​​​​​​​為​​​​​​​ mirrorlv 的​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
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					當​​​​​​​鏡​​​​​​​像​​​​​​​被​​​​​​​建​​​​​​​立​​​​​​​後​​​​​​​，鏡​​​​​​​像​​​​​​​區​​​​​​​域​​​​​​​會​​​​​​​被​​​​​​​同​​​​​​​步​​​​​​​化​​​​​​​。​​​​​​​對​​​​​​​於​​​​​​​大​​​​​​​型​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​元​​​​​​​件​​​​​​​來​​​​​​​說​​​​​​​，同​​​​​​​步​​​​​​​程​​​​​​​序​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​花​​​​​​​上​​​​​​​許​​​​​​​多​​​​​​​時​​​​​​​間​​​​​​​。​​​​​​​當​​​​​​​您​​​​​​​要​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​無​​​​​​​須​​​​​​​再​​​​​​​生​​​​​​​的​​​​​​​新​​​​​​​鏡​​​​​​​像​​​​​​​時​​​​​​​，您​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​ nosync 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​來​​​​​​​自​​​​​​​於​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​初​​​​​​​始​​​​​​​同​​​​​​​步​​​​​​​化​​​​​​​是​​​​​​​非​​​​​​​必​​​​​​​要​​​​​​​的​​​​​​​。​​​​​​​
				

					您​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​使​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​ mirror log 和​​​​​​​日​​​​​​​誌​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​為​​​​​​​何​​​​​​​，以​​​​​​​及​​​​​​​該​​​​​​​使​​​​​​​用​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​哪​​​​​​​個​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​若​​​​​​​要​​​​​​​強​​​​​​​制​​​​​​​將​​​​​​​日​​​​​​​誌​​​​​​​存​​​​​​​放​​​​​​​在​​​​​​​某​​​​​​​個​​​​​​​特​​​​​​​定​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​，請​​​​​​​在​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​確​​​​​​​切​​​​​​​指​​​​​​​定​​​​​​​一​​​​​​​個​​​​​​​要​​​​​​​存​​​​​​​放​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​LVM 並​​​​​​​不​​​​​​​一​​​​​​​定​​​​​​​會​​​​​​​遵​​​​​​​照​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​中​​​​​​​所​​​​​​​列​​​​​​​出​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​順​​​​​​​序​​​​​​​。​​​​​​​若​​​​​​​有​​​​​​​任​​​​​​​何​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​被​​​​​​​列​​​​​​​出​​​​​​​的​​​​​​​話​​​​​​​，那​​​​​​​將​​​​​​​會​​​​​​​是​​​​​​​唯​​​​​​​一​​​​​​​被​​​​​​​進​​​​​​​行​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​任​​​​​​​何​​​​​​​包​​​​​​​含​​​​​​​在​​​​​​​清​​​​​​​單​​​​​​​中​​​​​​​並​​​​​​​且​​​​​​​已​​​​​​​被​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​都​​​​​​​會​​​​​​​被​​​​​​​忽​​​​​​​略​​​​​​​掉​​​​​​​。​​​​​​​
				

					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​含​​​​​​​有​​​​​​​單​​​​​​​獨​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 500MB，名​​​​​​​為​​​​​​​ mirrorlv，並​​​​​​​且​​​​​​​是​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg0 中​​​​​​​所​​​​​​​切​​​​​​​割​​​​​​​出​​​​​​​來​​​​​​​的​​​​​​​。​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​ leg 位​​​​​​​於​​​​​​​ /dev/sda1 裝​​​​​​​置​​​​​​​上​​​​​​​，鏡​​​​​​​像​​​​​​​的​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​ leg 位​​​​​​​於​​​​​​​ /dev/sdb1 裝​​​​​​​置​​​​​​​上​​​​​​​，mirror logs 則​​​​​​​位​​​​​​​於​​​​​​​ /dev/sdc1 上​​​​​​​。​​​​​​​
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					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​含​​​​​​​有​​​​​​​單​​​​​​​獨​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 500MB，名​​​​​​​為​​​​​​​ mirrorlv，並​​​​​​​且​​​​​​​是​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg0 中​​​​​​​所​​​​​​​切​​​​​​​割​​​​​​​出​​​​​​​來​​​​​​​的​​​​​​​。​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​ leg 位​​​​​​​於​​​​​​​ /dev/sda1 裝​​​​​​​置​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​ 0 至​​​​​​​ 499 上​​​​​​​，鏡​​​​​​​像​​​​​​​的​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​ leg 位​​​​​​​於​​​​​​​ /dev/sdb1 裝​​​​​​​置​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​ 0 至​​​​​​​ 499 上​​​​​​​，並​​​​​​​且​​​​​​​ mirror log 則​​​​​​​是​​​​​​​由​​​​​​​ /dev/sdc1 裝​​​​​​​置​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​ 0 上​​​​​​​起​​​​​​​始​​​​​​​。​​​​​​​這​​​​​​​些​​​​​​​為​​​​​​​大​​​​​​​小​​​​​​​ 1MB 的​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​若​​​​​​​有​​​​​​​任​​​​​​​何​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​早​​​​​​​已​​​​​​​被​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​話​​​​​​​，它​​​​​​​們​​​​​​​將​​​​​​​會​​​​​​​被​​​​​​​忽​​​​​​​略​​​​​​​掉​​​​​​​。​​​​​​​
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注意


						As of the RHEL 5.3 release, mirrored logical volumes are supported in a cluster. Creating a mirrored LVM logical volume in a cluster requires the same commands and procedures as creating a mirrored LVM logical volume on a single node. However, in order to create a mirrored LVM volume in a cluster the cluster and cluster mirror infrastructure must be running, the cluster must be quorate, and the locking type in the lvm.conf file must be set correctly to enable cluster locking. For an example of creating a mirrored volume in a cluster, see 節 5.5, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​”.
					




      ⁠4.4.1.4. 更​​​​​​​改​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​




					您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ lvconvert 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​一​​​​​​​個​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​由​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​轉​​​​​​​換​​​​​​​為​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​，或​​​​​​​由​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​轉​​​​​​​換​​​​​​​為​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​您​​​​​​​亦​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​重​​​​​​​新​​​​​​​配​​​​​​​置​​​​​​​現​​​​​​​有​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​其​​​​​​​它​​​​​​​鏡​​​​​​​像​​​​​​​參​​​​​​​數​​​​​​​，例​​​​​​​如​​​​​​​ corelog。​​​​​​​
				

					當​​​​​​​您​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​轉​​​​​​​換​​​​​​​為​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，您​​​​​​​基​​​​​​​本​​​​​​​上​​​​​​​就​​​​​​​是​​​​​​​在​​​​​​​為​​​​​​​一​​​​​​​個​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​建​​​​​​​立​​​​​​​ mirror leg。​​​​​​​這​​​​​​​代​​​​​​​表​​​​​​​您​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​必​​​​​​​須​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​ mirror leg 以​​​​​​​及​​​​​​​ mirror log 的​​​​​​​裝​​​​​​​置​​​​​​​與​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
				

					If you lose a leg of a mirror, LVM converts the volume to a linear volume so that you still have access to the volume, without the mirror redundancy. After you replace the leg, you can use the lvconvert command to restore the mirror. This procedure is provided in 節 6.3, “由​​​​​​​ LVM 鏡​​​​​​​像​​​​​​​錯​​​​​​​誤​​​​​​​中​​​​​​​復​​​​​​​原​​​​​​​”.
				

					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​線​​​​​​​性​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ vg00/lvol1 轉​​​​​​​換​​​​​​​為​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

lvconvert -m1 vg00/lvol1


					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ vg00/lvol1 轉​​​​​​​換​​​​​​​為​​​​​​​線​​​​​​​性​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，並​​​​​​​移​​​​​​​除​​​​​​​ mirror leg。​​​​​​​
				

lvconvert -m0 vg00/lvol1




      ⁠4.4.2. 一​​​​​​​致​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​號​​​​​​​碼​​​​​​​




				重​​​​​​​大​​​​​​​與​​​​​​​非​​​​​​​重​​​​​​​大​​​​​​​裝​​​​​​​置​​​​​​​號​​​​​​​碼​​​​​​​會​​​​​​​於​​​​​​​模​​​​​​​組​​​​​​​載​​​​​​​入​​​​​​​時​​​​​​​被​​​​​​​動​​​​​​​態​​​​​​​式​​​​​​​地​​​​​​​分​​​​​​​配​​​​​​​。​​​​​​​有​​​​​​​些​​​​​​​應​​​​​​​用​​​​​​​程​​​​​​​式​​​​​​​可​​​​​​​因​​​​​​​為​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​總​​​​​​​是​​​​​​​透​​​​​​​過​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​（重​​​​​​​大​​​​​​​與​​​​​​​非​​​​​​​重​​​​​​​大​​​​​​​）號​​​​​​​碼​​​​​​​來​​​​​​​啟​​​​​​​用​​​​​​​而​​​​​​​得​​​​​​​到​​​​​​​最​​​​​​​佳​​​​​​​的​​​​​​​效​​​​​​​果​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ lvcreate 和​​​​​​​ lvchange 指​​​​​​​令​​​​​​​並​​​​​​​使​​​​​​​用​​​​​​​下​​​​​​​列​​​​​​​引​​​​​​​數​​​​​​​來​​​​​​​這​​​​​​​麼​​​​​​​指​​​​​​​定​​​​​​​：
			

--persistent y --major major --minor minor

				Use a large minor number to be sure that it hasn't already been allocated to another device dynamically.
			

				若​​​​​​​您​​​​​​​希​​​​​​​望​​​​​​​使​​​​​​​用​​​​​​​ NFS 來​​​​​​​匯​​​​​​​出​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​的​​​​​​​話​​​​​​​，在​​​​​​​ exports 檔​​​​​​​案​​​​​​​中​​​​​​​指​​​​​​​定​​​​​​​ fsid 參​​​​​​​數​​​​​​​可​​​​​​​能​​​​​​​能​​​​​​​夠​​​​​​​避​​​​​​​免​​​​​​​在​​​​​​​ LVM 中​​​​​​​設​​​​​​​置​​​​​​​一​​​​​​​致​​​​​​​性​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​號​​​​​​​碼​​​​​​​的​​​​​​​必​​​​​​​要​​​​​​​性​​​​​​​。​​​​​​​
			


      ⁠4.4.3. 重​​​​​​​設​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​




				若​​​​​​​要​​​​​​​更​​​​​​​改​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvreduce 指​​​​​​​令​​​​​​​。​​​​​​​若​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​一​​​​​​​個​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​，請​​​​​​​確​​​​​​​認​​​​​​​先​​​​​​​減​​​​​​​少​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​（或​​​​​​​使​​​​​​​用​​​​​​​ LVM GUI）。​​​​​​​如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​就​​​​​​​總​​​​​​​是​​​​​​​至​​​​​​​少​​​​​​​能​​​​​​​與​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​所​​​​​​​預​​​​​​​期​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​相​​​​​​​等​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​使​​​​​​​ vg00 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ lvol1 的​​​​​​​大​​​​​​​小​​​​​​​減​​​​​​​少​​​​​​​ 3 個​​​​​​​邏​​​​​​​輯​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​
			

lvreduce -l -3 vg00/lvol1



      ⁠4.4.4. 更​​​​​​​改​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​




				若​​​​​​​要​​​​​​​更​​​​​​​改​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvchange 指​​​​​​​令​​​​​​​。​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​一​​​​​​​列​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​您​​​​​​​可​​​​​​​更​​​​​​​改​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​之​​​​​​​清​​​​​​​單​​​​​​​，請​​​​​​​查​​​​​​​看​​​​​​​ lvchange(8) man page。​​​​​​​
			

				You can use the lvchange command to activate and deactivate logical volumes. To activate and deactivate all the logical volumes in a volume group at the same time, use the vgchange command, as described in 節 4.3.7, “更​​​​​​​改​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​”.
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg00 中​​​​​​​的​​​​​​​ lvol1 卷​​​​​​​冊​​​​​​​的​​​​​​​權​​​​​​​限​​​​​​​更​​​​​​​改​​​​​​​為​​​​​​​唯​​​​​​​讀​​​​​​​。​​​​​​​
			

lvchange -pr vg00/lvol1



      ⁠4.4.5. 重​​​​​​​新​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​命​​​​​​​名​​​​​​​




				若​​​​​​​要​​​​​​​為​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​重​​​​​​​新​​​​​​​命​​​​​​​名​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvrename 指​​​​​​​令​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​兩​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​皆​​​​​​​可​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg02 中​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ lvold 重​​​​​​​新​​​​​​​命​​​​​​​名​​​​​​​為​​​​​​​ lvnew。​​​​​​​
			

lvrename /dev/vg02/lvold /dev/vg02/lvnew


lvrename vg02 lvold lvnew


				For more information on activating logical volumes on individual nodes in a cluster, see 節 4.8, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​各​​​​​​​別​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​”.
			


      ⁠4.4.6. 移​​​​​​​除​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				若​​​​​​​要​​​​​​​移​​​​​​​除​​​​​​​一​​​​​​​個​​​​​​​非​​​​​​​啟​​​​​​​用​​​​​​​中​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvremove 這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​若​​​​​​​是​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​掛​​​​​​​載​​​​​​​，請​​​​​​​先​​​​​​​將​​​​​​​該​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​卸​​​​​​​載​​​​​​​才​​​​​​​移​​​​​​​除​​​​​​​它​​​​​​​。​​​​​​​此​​​​​​​外​​​​​​​，在​​​​​​​一​​​​​​​個​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​中​​​​​​​，您​​​​​​​必​​​​​​​須​​​​​​​先​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​停​​​​​​​用​​​​​​​才​​​​​​​可​​​​​​​將​​​​​​​之​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/testvg/testlv 由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ testvg 中​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​請​​​​​​​注​​​​​​​意​​​​​​​，在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​未​​​​​​​被​​​​​​​停​​​​​​​用​​​​​​​。​​​​​​​
			

[root@tng3-1 lvm]# lvremove /dev/testvg/testlv
Do you really want to remove active logical volume "testlv"? [y/n]: y
  Logical volume "testlv" successfully removed


				您​​​​​​​能​​​​​​​夠​​​​​​​透​​​​​​​過​​​​​​​ lvchange -an 指​​​​​​​令​​​​​​​來​​​​​​​在​​​​​​​移​​​​​​​除​​​​​​​某​​​​​​​個​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​前​​​​​​​先​​​​​​​將​​​​​​​它​​​​​​​停​​​​​​​用​​​​​​​，在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，您​​​​​​​將​​​​​​​不​​​​​​​會​​​​​​​看​​​​​​​見​​​​​​​一​​​​​​​個​​​​​​​提​​​​​​​示​​​​​​​要​​​​​​​求​​​​​​​您​​​​​​​驗​​​​​​​證​​​​​​​是​​​​​​​否​​​​​​​要​​​​​​​將​​​​​​​一​​​​​​​個​​​​​​​啟​​​​​​​用​​​​​​​中​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​移​​​​​​​除​​​​​​​掉​​​​​​​。​​​​​​​
			


      ⁠4.4.7. 顯​​​​​​​示​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​三​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​：lvs、​​​​​​​lvdisplay 以​​​​​​​及​​​​​​​ lvscan。​​​​​​​
			

				The lvs command provides logical volume information in a configurable form, displaying one line per logical volume. The lvs command provides a great deal of format control, and is useful for scripting. For information on using the lvs command to customize your output, see 節 4.9, “LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​”.
			

				lvdisplay 指​​​​​​​令​​​​​​​可​​​​​​​利​​​​​​​用​​​​​​​固​​​​​​​定​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​（像​​​​​​​是​​​​​​​大​​​​​​​小​​​​​​​、​​​​​​​格​​​​​​​式​​​​​​​和​​​​​​​映​​​​​​​射​​​​​​​）。​​​​​​​
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ vg00 中​​​​​​​的​​​​​​​ lvol2 的​​​​​​​屬​​​​​​​性​​​​​​​。​​​​​​​若​​​​​​​是​​​​​​​已​​​​​​​為​​​​​​​此​​​​​​​原​​​​​​​始​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​快​​​​​​​照​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​話​​​​​​​，這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​便​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​一​​​​​​​列​​​​​​​含​​​​​​​有​​​​​​​所​​​​​​​有​​​​​​​快​​​​​​​照​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​以​​​​​​​及​​​​​​​其​​​​​​​狀​​​​​​​態​​​​​​​（啟​​​​​​​用​​​​​​​中​​​​​​​或​​​​​​​停​​​​​​​用​​​​​​​中​​​​​​​）的​​​​​​​清​​​​​​​單​​​​​​​。​​​​​​​
			

lvdisplay -v /dev/vg00/lvol2


				lvscan 指​​​​​​​令​​​​​​​會​​​​​​​掃​​​​​​​秒​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​將​​​​​​​它​​​​​​​們​​​​​​​列​​​​​​​出​​​​​​​，如​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​。​​​​​​​
			

# lvscan
 ACTIVE                   '/dev/vg0/gfslv' [1.46 GB] inherit



      ⁠4.4.8. 遞​​​​​​​增​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				若​​​​​​​要​​​​​​​增​​​​​​​加​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvextend 指​​​​​​​令​​​​​​​。​​​​​​​
			

				延​​​​​​​伸​​​​​​​了​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​之​​​​​​​後​​​​​​​，您​​​​​​​將​​​​​​​會​​​​​​​需​​​​​​​要​​​​​​​增​​​​​​​加​​​​​​​關​​​​​​​聯​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​匹​​​​​​​配​​​​​​​。​​​​​​​
			

				當​​​​​​​您​​​​​​​延​​​​​​​伸​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，您​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​要​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​延​​​​​​​伸​​​​​​​多​​​​​​​少​​​​​​​或​​​​​​​是​​​​​​​當​​​​​​​您​​​​​​​將​​​​​​​它​​​​​​​延​​​​​​​伸​​​​​​​後​​​​​​​它​​​​​​​應​​​​​​​該​​​​​​​要​​​​​​​多​​​​​​​大​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/myvg/homevol 延​​​​​​​伸​​​​​​​為​​​​​​​ 12 GB。​​​​​​​
			

# lvextend -L12G /dev/myvg/homevol 
lvextend -- extending logical volume "/dev/myvg/homevol" to 12 GB
lvextend -- doing automatic backup of volume group "myvg"
lvextend -- logical volume "/dev/myvg/homevol" successfully extended


				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​增​​​​​​​加​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​ 1GB 至​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/myvg/homevol。​​​​​​​
			

# lvextend -L+1G /dev/myvg/homevol
lvextend -- extending logical volume "/dev/myvg/homevol" to 13 GB
lvextend -- doing automatic backup of volume group "myvg"
lvextend -- logical volume "/dev/myvg/homevol" successfully extended


				就​​​​​​​和​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​相​​​​​​​同​​​​​​​，您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvextend 指​​​​​​​令​​​​​​​的​​​​​​​ -l 引​​​​​​​數​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​數​​​​​​​量​​​​​​​並​​​​​​​遞​​​​​​​增​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​您​​​​​​​亦​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​此​​​​​​​引​​​​​​​數​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​百​​​​​​​分​​​​​​​比​​​​​​​例​​​​​​​，或​​​​​​​是​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​剩​​​​​​​下​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​的​​​​​​​百​​​​​​​分​​​​​​​比​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​延​​​​​​​伸​​​​​​​一​​​​​​​個​​​​​​​名​​​​​​​為​​​​​​​ testlv 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，以​​​​​​​填​​​​​​​滿​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ myvg 中​​​​​​​所​​​​​​​有​​​​​​​未​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# lvextend -l +100%FREE /dev/myvg/testlv
  Extending logical volume testlv to 68.59 GB
  Logical volume testlv successfully resized


				在​​​​​​​您​​​​​​​延​​​​​​​伸​​​​​​​了​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​後​​​​​​​，您​​​​​​​需​​​​​​​要​​​​​​​增​​​​​​​加​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​大​​​​​​​小​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​匹​​​​​​​配​​​​​​​。​​​​​​​
			

				就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​來​​​​​​​講​​​​​​​，大​​​​​​​部​​​​​​​分​​​​​​​用​​​​​​​來​​​​​​​重​​​​​​​設​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​大​​​​​​​小​​​​​​​的​​​​​​​工​​​​​​​具​​​​​​​都​​​​​​​會​​​​​​​將​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​遞​​​​​​​增​​​​​​​為​​​​​​​基​​​​​​​本​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​，如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​您​​​​​​​便​​​​​​​無​​​​​​​須​​​​​​​擔​​​​​​​心​​​​​​​得​​​​​​​為​​​​​​​這​​​​​​​兩​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​指​​​​​​​定​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​
			


      ⁠4.4.9. 延​​​​​​​伸​​​​​​​等​​​​​​​量​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​




				若​​​​​​​要​​​​​​​增​​​​​​​加​​​​​​​等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​，用​​​​​​​來​​​​​​​製​​​​​​​作​​​​​​​支​​​​​​​援​​​​​​​ stripe 的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​就​​​​​​​必​​​​​​​須​​​​​​​要​​​​​​​有​​​​​​​足​​​​​​​夠​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，若​​​​​​​您​​​​​​​有​​​​​​​個​​​​​​​雙​​​​​​​向​​​​​​​的​​​​​​​ stripe 而​​​​​​​它​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，新​​​​​​​增​​​​​​​一​​​​​​​個​​​​​​​單​​​​​​​獨​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​將​​​​​​​無​​​​​​​法​​​​​​​讓​​​​​​​您​​​​​​​延​​​​​​​伸​​​​​​​該​​​​​​​ stripe。​​​​​​​您​​​​​​​必​​​​​​​須​​​​​​​要​​​​​​​新​​​​​​​增​​​​​​​至​​​​​​​少​​​​​​​兩​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​。​​​​​​​
			

				比​​​​​​​方​​​​​​​說​​​​​​​，請​​​​​​​參​​​​​​​考​​​​​​​一​​​​​​​個​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​兩​​​​​​​個​​​​​​​基​​​​​​​本​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg，如​​​​​​​下​​​​​​​列​​​​​​​透​​​​​​​過​​​​​​​ vgs 指​​​​​​​令​​​​​​​所​​​​​​​示​​​​​​​。​​​​​​​
			

# vgs
  VG   #PV #LV #SN Attr   VSize   VFree
  vg     2   0   0 wz--n- 271.31G 271.31G


				您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​空​​​​​​​間​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​磁​​​​​​​條​​​​​​​。​​​​​​​
			

# lvcreate -n stripe1 -L 271.31G -i 2 vg
  Using default stripesize 64.00 KB
  Rounding up size to full physical extent 271.31 GB
  Logical volume "stripe1" created
# lvs -a -o +devices
  LV      VG   Attr   LSize   Origin Snap%  Move Log Copy%  Devices
  stripe1 vg   -wi-a- 271.31G                               /dev/sda1(0),/dev/sdb1(0)


				請​​​​​​​注​​​​​​​意​​​​​​​，卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​現​​​​​​​在​​​​​​​已​​​​​​​無​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
			

# vgs
  VG   #PV #LV #SN Attr   VSize   VFree
  vg     2   1   0 wz--n- 271.31G    0


				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​增​​​​​​​加​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​它​​​​​​​便​​​​​​​會​​​​​​​含​​​​​​​有​​​​​​​ 135G 的​​​​​​​額​​​​​​​外​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
			

# vgextend vg /dev/sdc1
  Volume group "vg" successfully extended
# vgs
  VG   #PV #LV #SN Attr   VSize   VFree
  vg     3   1   0 wz--n- 406.97G 135.66G


				在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，您​​​​​​​無​​​​​​​法​​​​​​​將​​​​​​​等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​延​​​​​​​伸​​​​​​​為​​​​​​​整​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​，因​​​​​​​為​​​​​​​需​​​​​​​要​​​​​​​兩​​​​​​​個​​​​​​​基​​​​​​​本​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​才​​​​​​​可​​​​​​​ stripe 資​​​​​​​料​​​​​​​。​​​​​​​
			

# lvextend vg/stripe1 -L 406G
  Using stripesize of last segment 64.00 KB
  Extending logical volume stripe1 to 406.00 GB
  Insufficient suitable allocatable extents for logical volume stripe1: 34480 
more required


				若​​​​​​​要​​​​​​​延​​​​​​​伸​​​​​​​等​​​​​​​量​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，請​​​​​​​新​​​​​​​增​​​​​​​另​​​​​​​一​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​，然​​​​​​​後​​​​​​​再​​​​​​​延​​​​​​​伸​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，在​​​​​​​新​​​​​​​增​​​​​​​了​​​​​​​兩​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​之​​​​​​​後​​​​​​​，我​​​​​​​們​​​​​​​便​​​​​​​可​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​延​​​​​​​伸​​​​​​​為​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​完​​​​​​​整​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​
			

# vgextend vg /dev/sdd1
  Volume group "vg" successfully extended
# vgs
  VG   #PV #LV #SN Attr   VSize   VFree
  vg     4   1   0 wz--n- 542.62G 271.31G
# lvextend vg/stripe1 -L 542G
  Using stripesize of last segment 64.00 KB
  Extending logical volume stripe1 to 542.00 GB
  Logical volume stripe1 successfully resized


				在​​​​​​​您​​​​​​​沒​​​​​​​有​​​​​​​足​​​​​​​夠​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​實​​​​​​​體​​​​​​​裝​​​​​​​置​​​​​​​來​​​​​​​延​​​​​​​伸​​​​​​​等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，若​​​​​​​延​​​​​​​伸​​​​​​​沒​​​​​​​有​​​​​​​被​​​​​​​ stripe 無​​​​​​​所​​​​​​​謂​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​依​​​​​​​然​​​​​​​還​​​​​​​是​​​​​​​能​​​​​​​夠​​​​​​​延​​​​​​​伸​​​​​​​該​​​​​​​卷​​​​​​​冊​​​​​​​，而​​​​​​​這​​​​​​​將​​​​​​​有​​​​​​​可​​​​​​​能​​​​​​​造​​​​​​​成​​​​​​​效​​​​​​​能​​​​​​​上​​​​​​​的​​​​​​​不​​​​​​​一​​​​​​​致​​​​​​​。​​​​​​​當​​​​​​​增​​​​​​​加​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​時​​​​​​​，預​​​​​​​設​​​​​​​的​​​​​​​作​​​​​​​業​​​​​​​就​​​​​​​是​​​​​​​使​​​​​​​用​​​​​​​和​​​​​​​現​​​​​​​有​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​最​​​​​​​後​​​​​​​一​​​​​​​個​​​​​​​區​​​​​​​段​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​ striping 參​​​​​​​數​​​​​​​，不​​​​​​​過​​​​​​​您​​​​​​​可​​​​​​​將​​​​​​​這​​​​​​​些​​​​​​​參​​​​​​​數​​​​​​​置​​​​​​​換​​​​​​​掉​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​在​​​​​​​初​​​​​​​始​​​​​​​的​​​​​​​ lvextend 指​​​​​​​令​​​​​​​失​​​​​​​敗​​​​​​​後​​​​​​​延​​​​​​​伸​​​​​​​了​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​來​​​​​​​使​​​​​​​用​​​​​​​剩​​​​​​​下​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
			

# lvextend vg/stripe1 -L 406G
  Using stripesize of last segment 64.00 KB
  Extending logical volume stripe1 to 406.00 GB
  Insufficient suitable allocatable extents for logical volume stripe1: 34480 
more required
# lvextend -i1 -l+100%FREE vg/stripe1


      ⁠4.4.10. 縮​​​​​​​減​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				若​​​​​​​要​​​​​​​縮​​​​​​​減​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​，首​​​​​​​先​​​​​​​請​​​​​​​將​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​卸​​​​​​​載​​​​​​​。​​​​​​​接​​​​​​​著​​​​​​​您​​​​​​​便​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvreduce 指​​​​​​​令​​​​​​​來​​​​​​​縮​​​​​​​減​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​縮​​​​​​​減​​​​​​​過​​​​​​​後​​​​​​​，請​​​​​​​將​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​重​​​​​​​新​​​​​​​掛​​​​​​​載​​​​​​​。​​​​​​​
			
警​​​​​​​告​​​​​​​


					有​​​​​​​一​​​​​​​點​​​​​​​相​​​​​​​當​​​​​​​重​​​​​​​要​​​​​​​，那​​​​​​​就​​​​​​​是​​​​​​​您​​​​​​​在​​​​​​​縮​​​​​​​減​​​​​​​卷​​​​​​​冊​​​​​​​本​​​​​​​身​​​​​​​時​​​​​​​，您​​​​​​​一​​​​​​​定​​​​​​​要​​​​​​​先​​​​​​​將​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​大​​​​​​​小​​​​​​​或​​​​​​​是​​​​​​​保​​​​​​​存​​​​​​​在​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​一​​​​​​​切​​​​​​​都​​​​​​​先​​​​​​​縮​​​​​​​減​​​​​​​，否​​​​​​​則​​​​​​​您​​​​​​​將​​​​​​​面​​​​​​​臨​​​​​​​資​​​​​​​料​​​​​​​遺​​​​​​​失​​​​​​​的​​​​​​​危​​​​​​​機​​​​​​​。​​​​​​​
				



				縮​​​​​​​減​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​空​​​​​​​出​​​​​​​一​​​​​​​些​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​空​​​​​​​間​​​​​​​來​​​​​​​分​​​​​​​配​​​​​​​給​​​​​​​該​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​其​​​​​​​它​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​縮​​​​​​​減​​​​​​​了​​​​​​​位​​​​​​​於​​​​​​​ vg00 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ lvol1 的​​​​​​​ 3 個​​​​​​​邏​​​​​​​輯​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​
			

lvreduce -l -3 vg00/lvol1




      ⁠4.5. 建​​​​​​​立​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​（Snapshot Volumes）




			使​​​​​​​用​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ -s 引​​​​​​​數​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​被​​​​​​​寫​​​​​​​入​​​​​​​。​​​​​​​
		
注意


				LVM 快​​​​​​​照​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​中​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​之​​​​​​​間​​​​​​​並​​​​​​​不​​​​​​​受​​​​​​​支​​​​​​​援​​​​​​​。​​​​​​​您​​​​​​​無​​​​​​​法​​​​​​​在​​​​​​​一​​​​​​​個​​​​​​​叢​​​​​​​集​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
			



			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 100 MB 名​​​​​​​為​​​​​​​ /dev/vg00/snap 的​​​​​​​快​​​​​​​照​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​它​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​名​​​​​​​為​​​​​​​ /dev/vg00/lvol1 的​​​​​​​原​​​​​​​始​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​快​​​​​​​照​​​​​​​。​​​​​​​若​​​​​​​原​​​​​​​始​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​包​​​​​​​含​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​，您​​​​​​​可​​​​​​​將​​​​​​​快​​​​​​​照​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​掛​​​​​​​載​​​​​​​在​​​​​​​一​​​​​​​個​​​​​​​任​​​​​​​意​​​​​​​的​​​​​​​目​​​​​​​錄​​​​​​​上​​​​​​​以​​​​​​​便​​​​​​​在​​​​​​​原​​​​​​​始​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​進​​​​​​​行​​​​​​​更​​​​​​​新​​​​​​​的​​​​​​​同​​​​​​​時​​​​​​​存​​​​​​​取​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​的​​​​​​​內​​​​​​​容​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​備​​​​​​​份​​​​​​​。​​​​​​​
		

lvcreate --size 100M --snapshot --name snap /dev/vg00/lvol1


			在​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​快​​​​​​​照​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​後​​​​​​​，利​​​​​​​用​​​​​​​ lvdisplay 指​​​​​​​令​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​原​​​​​​​始​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​產​​​​​​​生​​​​​​​出​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​一​​​​​​​個​​​​​​​含​​​​​​​有​​​​​​​所​​​​​​​有​​​​​​​快​​​​​​​照​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​與​​​​​​​其​​​​​​​狀​​​​​​​態​​​​​​​（啟​​​​​​​用​​​​​​​或​​​​​​​停​​​​​​​用​​​​​​​）之​​​​​​​清​​​​​​​單​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

			下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/new_vg/lvol0 的​​​​​​​狀​​​​​​​態​​​​​​​，並​​​​​​​且​​​​​​​有​​​​​​​個​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/new_vg/newvgsnap 被​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​。​​​​​​​
		

# lvdisplay /dev/new_vg/lvol0
  --- Logical volume ---
  LV Name                /dev/new_vg/lvol0
  VG Name                new_vg
  LV UUID                LBy1Tz-sr23-OjsI-LT03-nHLC-y8XW-EhCl78
  LV Write Access        read/write
  LV snapshot status     source of
                         /dev/new_vg/newvgsnap1 [active]
  LV Status              available
  # open                 0
  LV Size                52.00 MB
  Current LE             13
  Segments               1
  Allocation             inherit
  Read ahead sectors     0
  Block device           253:2


			就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，lvs 指​​​​​​​令​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​初​​​​​​​始​​​​​​​卷​​​​​​​冊​​​​​​​以​​​​​​​及​​​​​​​各​​​​​​​個​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​目​​​​​​​前​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​到​​​​​​​的​​​​​​​比​​​​​​​例​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​在​​​​​​​一​​​​​​​部​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/new_vg/lvol0 的​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​輸​​​​​​​入​​​​​​​ lvs 指​​​​​​​令​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，有​​​​​​​個​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/new_vg/newvgsnap 被​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​。​​​​​​​
		

# lvs
  LV         VG     Attr   LSize  Origin Snap%  Move Log Copy%
  lvol0      new_vg owi-a- 52.00M
  newvgsnap1 new_vg swi-a-  8.00M lvol0    0.20

注意


				因​​​​​​​為​​​​​​​快​​​​​​​照​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​會​​​​​​​隨​​​​​​​著​​​​​​​原​​​​​​​始​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​改​​​​​​​變​​​​​​​而​​​​​​​增​​​​​​​加​​​​​​​，所​​​​​​​以​​​​​​​請​​​​​​​記​​​​​​​得​​​​​​​時​​​​​​​常​​​​​​​透​​​​​​​過​​​​​​​ lvs 指​​​​​​​令​​​​​​​來​​​​​​​監​​​​​​​控​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​比​​​​​​​例​​​​​​​以​​​​​​​確​​​​​​​保​​​​​​​它​​​​​​​不​​​​​​​會​​​​​​​滿​​​​​​​出​​​​​​​。​​​​​​​一​​​​​​​個​​​​​​​用​​​​​​​滿​​​​​​​ 100% 的​​​​​​​快​​​​​​​照​​​​​​​基​​​​​​​本​​​​​​​上​​​​​​​一​​​​​​​定​​​​​​​會​​​​​​​發​​​​​​​生​​​​​​​問​​​​​​​題​​​​​​​，因​​​​​​​為​​​​​​​若​​​​​​​要​​​​​​​寫​​​​​​​至​​​​​​​未​​​​​​​修​​​​​​​改​​​​​​​的​​​​​​​初​​​​​​​始​​​​​​​卷​​​​​​​冊​​​​​​​部​​​​​​​份​​​​​​​中​​​​​​​一​​​​​​​定​​​​​​​得​​​​​​​將​​​​​​​該​​​​​​​快​​​​​​​照​​​​​​​損​​​​​​​毀​​​​​​​才​​​​​​​能​​​​​​​成​​​​​​​功​​​​​​​。​​​​​​​
			




      ⁠4.6. 透​​​​​​​過​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 裝​​​​​​​置​​​​​​​掃​​​​​​​描​​​​​​​（LVM Device Scans）




			在​​​​​​​開​​​​​​​機​​​​​​​時​​​​​​​，vgscan 指​​​​​​​令​​​​​​​會​​​​​​​被​​​​​​​執​​​​​​​行​​​​​​​來​​​​​​​掃​​​​​​​描​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​以​​​​​​​搜​​​​​​​尋​​​​​​​ LVM 標​​​​​​​籤​​​​​​​，判​​​​​​​斷​​​​​​​出​​​​​​​它​​​​​​​們​​​​​​​哪​​​​​​​一​​​​​​​個​​​​​​​才​​​​​​​是​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​，並​​​​​​​讀​​​​​​​取​​​​​​​ metadata 來​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​列​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​清​​​​​​​單​​​​​​​。​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​名​​​​​​​稱​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​各​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​的​​​​​​​ cache 檔​​​​​​​案​​​​​​​中​​​​​​​（/etc/lvm/.cache）。​​​​​​​後​​​​​​​續​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​可​​​​​​​讀​​​​​​​取​​​​​​​該​​​​​​​檔​​​​​​​案​​​​​​​來​​​​​​​避​​​​​​​免​​​​​​​重​​​​​​​新​​​​​​​掃​​​​​​​描​​​​​​​（rescanning）。​​​​​​​
		

			您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​在​​​​​​​ lvm.conf 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​中​​​​​​​設​​​​​​​定​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 該​​​​​​​掃​​​​​​​描​​​​​​​哪​​​​​​​些​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​lvm.conf 檔​​​​​​​案​​​​​​​中​​​​​​​的​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​一​​​​​​​系​​​​​​​列​​​​​​​會​​​​​​​被​​​​​​​套​​​​​​​用​​​​​​​至​​​​​​​ /dev 目​​​​​​​錄​​​​​​​中​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​正​​​​​​​規​​​​​​​表​​​​​​​示​​​​​​​式​​​​​​​，以​​​​​​​決​​​​​​​定​​​​​​​是​​​​​​​否​​​​​​​要​​​​​​​接​​​​​​​受​​​​​​​或​​​​​​​拒​​​​​​​絕​​​​​​​發​​​​​​​現​​​​​​​的​​​​​​​各​​​​​​​個​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​
		

			下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​如​​​​​​​何​​​​​​​使​​​​​​​用​​​​​​​此​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 掃​​​​​​​描​​​​​​​哪​​​​​​​些​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​請​​​​​​​注​​​​​​​意​​​​​​​，以​​​​​​​下​​​​​​​有​​​​​​​些​​​​​​​範​​​​​​​例​​​​​​​並​​​​​​​不​​​​​​​全​​​​​​​然​​​​​​​代​​​​​​​表​​​​​​​最​​​​​​​佳​​​​​​​作​​​​​​​法​​​​​​​，因​​​​​​​為​​​​​​​正​​​​​​​規​​​​​​​表​​​​​​​示​​​​​​​式​​​​​​​被​​​​​​​自​​​​​​​由​​​​​​​地​​​​​​​拿​​​​​​​來​​​​​​​和​​​​​​​完​​​​​​​整​​​​​​​的​​​​​​​路​​​​​​​徑​​​​​​​名​​​​​​​稱​​​​​​​作​​​​​​​比​​​​​​​較​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，a/loop/ 相​​​​​​​當​​​​​​​於​​​​​​​ a/.*loop.*/ 並​​​​​​​且​​​​​​​將​​​​​​​會​​​​​​​符​​​​​​​合​​​​​​​ /dev/solooperation/lvol1。​​​​​​​
		

			下​​​​​​​列​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​新​​​​​​​增​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​被​​​​​​​發​​​​​​​現​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​，這​​​​​​​是​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​特​​​​​​​性​​​​​​​，因​​​​​​​為​​​​​​​在​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​中​​​​​​​未​​​​​​​配​​​​​​​置​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​：
		

filter = [ "a/.*/" ]


			下​​​​​​​列​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​一​​​​​​​除​​​​​​​了​​​​​​​ cdrom 裝​​​​​​​置​​​​​​​以​​​​​​​避​​​​​​​免​​​​​​​在​​​​​​​光​​​​​​​碟​​​​​​​機​​​​​​​中​​​​​​​沒​​​​​​​有​​​​​​​光​​​​​​​碟​​​​​​​時​​​​​​​所​​​​​​​造​​​​​​​成​​​​​​​的​​​​​​​延​​​​​​​緩​​​​​​​：
		

filter = [ "r|/dev/cdrom|" ]


			下​​​​​​​列​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​新​​​​​​​增​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​ loop 並​​​​​​​移​​​​​​​除​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​其​​​​​​​它​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​：
		

filter = [ "a/loop.*/", "r/.*/" ]


			下​​​​​​​列​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​新​​​​​​​增​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​ loop 和​​​​​​​ IDE 並​​​​​​​移​​​​​​​除​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​其​​​​​​​它​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​：
		

filter =[ "a|loop.*|", "a|/dev/hd.*|", "r|.*|" ]


			下​​​​​​​列​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​只​​​​​​​在​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​ IDE drive 上​​​​​​​新​​​​​​​增​​​​​​​了​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​ 8 並​​​​​​​移​​​​​​​除​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​其​​​​​​​它​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​：
		

filter = [ "a|^/dev/hda8$|", "r/.*/" ]


			For more information on the lvm.conf file, see 附錄 B, LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​ and the lvm.conf(5) man page.
		


      ⁠4.7. 線​​​​​​​上​​​​​​​資​​​​​​​料​​​​​​​重​​​​​​​置​​​​​​​（Online Data Relocation）




			您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvmove 指​​​​​​​令​​​​​​​來​​​​​​​在​​​​​​​系​​​​​​​統​​​​​​​使​​​​​​​用​​​​​​​中​​​​​​​的​​​​​​​時​​​​​​​候​​​​​​​移​​​​​​​動​​​​​​​資​​​​​​​料​​​​​​​。​​​​​​​
		

			pvmove 這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​要​​​​​​​移​​​​​​​至​​​​​​​不​​​​​​​同​​​​​​​部​​​​​​​份​​​​​​​中​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​分​​​​​​​開​​​​​​​並​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​暫​​​​​​​時​​​​​​​性​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​來​​​​​​​移​​​​​​​動​​​​​​​各​​​​​​​個​​​​​​​部​​​​​​​份​​​​​​​。​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​更​​​​​​​多​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​ pvmove 指​​​​​​​令​​​​​​​作​​​​​​​業​​​​​​​上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​查​​​​​​​看​​​​​​​ pvmove(8) man page。​​​​​​​
		

			Because the pvmove command uses mirroring, it is not cluster-aware and needs exclusive access to a volume. For information on activating logical volumes on individual nodes in a cluster, see 節 4.8, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​各​​​​​​​別​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​”.
		

			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​所​​​​​​​有​​​​​​​經​​​​​​​過​​​​​​​分​​​​​​​配​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​由​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/sdc1 上​​​​​​​移​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​其​​​​​​​它​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​：
		

pvmove /dev/sdc1


			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​只​​​​​​​會​​​​​​​移​​​​​​​動​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ MyLV 的​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​
		

pvmove -n MyLV /dev/sdc1


			因​​​​​​​為​​​​​​​ pvmove 指​​​​​​​令​​​​​​​的​​​​​​​執​​​​​​​行​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​花​​​​​​​上​​​​​​​一​​​​​​​段​​​​​​​時​​​​​​​間​​​​​​​，我​​​​​​​們​​​​​​​建​​​​​​​議​​​​​​​您​​​​​​​在​​​​​​​背​​​​​​​景​​​​​​​環​​​​​​​境​​​​​​​（background）中​​​​​​​執​​​​​​​行​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​避​​​​​​​免​​​​​​​完​​​​​​​成​​​​​​​度​​​​​​​更​​​​​​​新​​​​​​​顯​​​​​​​示​​​​​​​在​​​​​​​前​​​​​​​景​​​​​​​環​​​​​​​境​​​​​​​（foreground）中​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​所​​​​​​​有​​​​​​​分​​​​​​​配​​​​​​​至​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/sdc1 的​​​​​​​扇​​​​​​​區​​​​​​​移​​​​​​​至​​​​​​​背​​​​​​​景​​​​​​​環​​​​​​​境​​​​​​​中​​​​​​​的​​​​​​​ /dev/sdf1。​​​​​​​
		

pvmove -b /dev/sdc1 /dev/sdf1


			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​以​​​​​​​每​​​​​​​五​​​​​​​秒​​​​​​​間​​​​​​​隔​​​​​​​和​​​​​​​百​​​​​​​分​​​​​​​比​​​​​​​的​​​​​​​方​​​​​​​式​​​​​​​來​​​​​​​回​​​​​​​報​​​​​​​移​​​​​​​動​​​​​​​的​​​​​​​完​​​​​​​成​​​​​​​度​​​​​​​。​​​​​​​
		

pvmove -i5 /dev/sdd1



      ⁠4.8. 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​各​​​​​​​別​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




			若​​​​​​​您​​​​​​​在​​​​​​​一​​​​​​​個​​​​​​​叢​​​​​​​集​​​​​​​環​​​​​​​境​​​​​​​下​​​​​​​安​​​​​​​裝​​​​​​​了​​​​​​​ LVM 的​​​​​​​話​​​​​​​，您​​​​​​​可​​​​​​​能​​​​​​​有​​​​​​​時​​​​​​​需​​​​​​​要​​​​​​​特​​​​​​​別​​​​​​​地​​​​​​​在​​​​​​​某​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​啟​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，pvmove 這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​無​​​​​​​法​​​​​​​偵​​​​​​​測​​​​​​​到​​​​​​​叢​​​​​​​集​​​​​​​並​​​​​​​且​​​​​​​需​​​​​​​要​​​​​​​特​​​​​​​別​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​存​​​​​​​取​​​​​​​權​​​​​​​限​​​​​​​。​​​​​​​
		

			若​​​​​​​要​​​​​​​特​​​​​​​別​​​​​​​地​​​​​​​在​​​​​​​某​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​啟​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvchange -aey 這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​另​​​​​​​外​​​​​​​，您​​​​​​​亦​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvchange -aly 指​​​​​​​令​​​​​​​來​​​​​​​只​​​​​​​在​​​​​​​本​​​​​​​機​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​啟​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，而​​​​​​​非​​​​​​​特​​​​​​​別​​​​​​​地​​​​​​​啟​​​​​​​用​​​​​​​。​​​​​​​您​​​​​​​之​​​​​​​後​​​​​​​可​​​​​​​同​​​​​​​時​​​​​​​地​​​​​​​在​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​啟​​​​​​​用​​​​​​​它​​​​​​​們​​​​​​​。​​​​​​​
		

			You can also activate logical volumes on individual nodes by using LVM tags, which are described in 附錄 C, LVM 物​​​​​​​件​​​​​​​標​​​​​​​籤​​​​​​​（Object Tags）. You can also specify activation of nodes in the configuration file, which is described in 附錄 B, LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​.
		


      ⁠4.9. LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​




			您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvs、​​​​​​​lvs 和​​​​​​​ vgs 指​​​​​​​令​​​​​​​來​​​​​​​產​​​​​​​生​​​​​​​出​​​​​​​簡​​​​​​​明​​​​​​​與​​​​​​​可​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​的​​​​​​​ LVM 物​​​​​​​件​​​​​​​報​​​​​​​告​​​​​​​。​​​​​​​這​​​​​​​些​​​​​​​指​​​​​​​令​​​​​​​所​​​​​​​產​​​​​​​生​​​​​​​的​​​​​​​報​​​​​​​告​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​各​​​​​​​個​​​​​​​物​​​​​​​件​​​​​​​的​​​​​​​一​​​​​​​行​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​各​​​​​​​個​​​​​​​行​​​​​​​列​​​​​​​都​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​一​​​​​​​列​​​​​​​和​​​​​​​物​​​​​​​件​​​​​​​相​​​​​​​關​​​​​​​、​​​​​​​經​​​​​​​過​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​屬​​​​​​​性​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​有​​​​​​​五​​​​​​​種​​​​​​​方​​​​​​​式​​​​​​​可​​​​​​​選​​​​​​​擇​​​​​​​欲​​​​​​​回​​​​​​​報​​​​​​​的​​​​​​​物​​​​​​​件​​​​​​​：藉​​​​​​​由​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​、​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​、​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​、​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​，以​​​​​​​及​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​。​​​​​​​
		

			下​​​​​​​列​​​​​​​部​​​​​​​份​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​： 
				
						您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​產​​​​​​​生​​​​​​​出​​​​​​​的​​​​​​​報​​​​​​​告​​​​​​​格​​​​​​​式​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​引​​​​​​​數​​​​​​​之​​​​​​​摘​​​​​​​要​​​​​​​。​​​​​​​
					

	
						您​​​​​​​能​​​​​​​為​​​​​​​ LVM 物​​​​​​​件​​​​​​​選​​​​​​​擇​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​之​​​​​​​清​​​​​​​單​​​​​​​。​​​​​​​
					

	
						您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​來​​​​​​​排​​​​​​​序​​​​​​​產​​​​​​​生​​​​​​​出​​​​​​​的​​​​​​​報​​​​​​​告​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​引​​​​​​​數​​​​​​​之​​​​​​​ 摘​​​​​​​。​​​​​​​要​​​​​​​
					

	
						指​​​​​​​定​​​​​​​回​​​​​​​報​​​​​​​輸​​​​​​​出​​​​​​​單​​​​​​​位​​​​​​​的​​​​​​​指​​​​​​​示​​​​​​​。​​​​​​​
					





		

      ⁠4.9.1. 格​​​​​​​式​​​​​​​控​​​​​​​制​​​​​​​




				無​​​​​​​論​​​​​​​您​​​​​​​是​​​​​​​使​​​​​​​用​​​​​​​ pvs、​​​​​​​lvs 或​​​​​​​ vgs 指​​​​​​​令​​​​​​​都​​​​​​​能​​​​​​​看​​​​​​​見​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​欄​​​​​​​位​​​​​​​和​​​​​​​排​​​​​​​序​​​​​​​順​​​​​​​序​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​下​​​​​​​列​​​​​​​引​​​​​​​數​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​這​​​​​​​些​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​： 
					
							您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​使​​​​​​​用​​​​​​​ -o 引​​​​​​​數​​​​​​​來​​​​​​​改​​​​​​​變​​​​​​​預​​​​​​​設​​​​​​​顯​​​​​​​示​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，下​​​​​​​列​​​​​​​輸​​​​​​​出​​​​​​​為​​​​​​​ pvs 指​​​​​​​令​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​輸​​​​​​​出​​​​​​​（它​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​）。​​​​​​​
						

# pvs
  PV         VG     Fmt  Attr PSize  PFree
  /dev/sdb1  new_vg lvm2 a-   17.14G 17.14G
  /dev/sdc1  new_vg lvm2 a-   17.14G 17.09G
  /dev/sdd1  new_vg lvm2 a-   17.14G 17.14G


							下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​只​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​名​​​​​​​稱​​​​​​​和​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​
						

# pvs -o pv_name,pv_size
  PV         PSize
  /dev/sdb1  17.14G
  /dev/sdc1  17.14G
  /dev/sdd1  17.14G


	
							您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​一​​​​​​​個​​​​​​​加​​​​​​​號​​​​​​​（+）來​​​​​​​將​​​​​​​一​​​​​​​個​​​​​​​欄​​​​​​​位​​​​​​​附​​​​​​​加​​​​​​​至​​​​​​​輸​​​​​​​出​​​​​​​，這​​​​​​​能​​​​​​​夠​​​​​​​和​​​​​​​ -o 引​​​​​​​數​​​​​​​一​​​​​​​起​​​​​​​組​​​​​​​合​​​​​​​使​​​​​​​用​​​​​​​。​​​​​​​
						

							下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​除​​​​​​​了​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​還​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ UUID。​​​​​​​
						

# pvs -o +pv_uuid
  PV         VG     Fmt  Attr PSize  PFree  PV UUID
  /dev/sdb1  new_vg lvm2 a-   17.14G 17.14G onFF2w-1fLC-ughJ-D9eB-M7iv-6XqA-dqGeXY
  /dev/sdc1  new_vg lvm2 a-   17.14G 17.09G Joqlch-yWSj-kuEn-IdwM-01S9-X08M-mcpsVe
  /dev/sdd1  new_vg lvm2 a-   17.14G 17.14G yvfvZK-Cf31-j75k-dECm-0RZ3-0dGW-UqkCS


	
							新​​​​​​​增​​​​​​​ -v 引​​​​​​​數​​​​​​​至​​​​​​​一​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​可​​​​​​​增​​​​​​​加​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，輸​​​​​​​入​​​​​​​ pvs -v 指​​​​​​​令​​​​​​​的​​​​​​​話​​​​​​​將​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​預​​​​​​​設​​​​​​​欄​​​​​​​位​​​​​​​以​​​​​​​及​​​​​​​ DevSize 和​​​​​​​ PV UUID 這​​​​​​​兩​​​​​​​個​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​
						

# pvs -v
    Scanning for physical volume names
  PV         VG     Fmt  Attr PSize  PFree  DevSize PV UUID
  /dev/sdb1  new_vg lvm2 a-   17.14G 17.14G  17.14G onFF2w-1fLC-ughJ-D9eB-M7iv-6XqA-dqGeXY
  /dev/sdc1  new_vg lvm2 a-   17.14G 17.09G  17.14G Joqlch-yWSj-kuEn-IdwM-01S9-XO8M-mcpsVe
  /dev/sdd1  new_vg lvm2 a-   17.14G 17.14G  17.14G yvfvZK-Cf31-j75k-dECm-0RZ3-0dGW-tUqkCS


	
							--noheadings 引​​​​​​​數​​​​​​​會​​​​​​​將​​​​​​​標​​​​​​​題​​​​​​​的​​​​​​​行​​​​​​​列​​​​​​​抑​​​​​​​制​​​​​​​住​​​​​​​。​​​​​​​這​​​​​​​對​​​​​​​於​​​​​​​編​​​​​​​寫​​​​​​​ script 相​​​​​​​當​​​​​​​有​​​​​​​幫​​​​​​​助​​​​​​​。​​​​​​​
						

							下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​合​​​​​​​併​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ --noheadings 和​​​​​​​ pv_name 引​​​​​​​數​​​​​​​來​​​​​​​產​​​​​​​生​​​​​​​了​​​​​​​一​​​​​​​列​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​所​​​​​​​有​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​清​​​​​​​單​​​​​​​。​​​​​​​
						

# pvs --noheadings -o pv_name
  /dev/sdb1
  /dev/sdc1
  /dev/sdd1


	
							--separator separator 這​​​​​​​個​​​​​​​引​​​​​​​數​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ separator 來​​​​​​​區​​​​​​​隔​​​​​​​了​​​​​​​各​​​​​​​個​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​
						

							下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​透​​​​​​​過​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​等​​​​​​​於​​​​​​​符​​​​​​​號​​​​​​​（=）來​​​​​​​區​​​​​​​分​​​​​​​了​​​​​​​ pvs 的​​​​​​​預​​​​​​​設​​​​​​​輸​​​​​​​出​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​
						

# pvs --separator =
  PV=VG=Fmt=Attr=PSize=PFree
  /dev/sdb1=new_vg=lvm2=a-=17.14G=17.14G
  /dev/sdc1=new_vg=lvm2=a-=17.14G=17.09G
  /dev/sdd1=new_vg=lvm2=a-=17.14G=17.14G


							若​​​​​​​要​​​​​​​在​​​​​​​使​​​​​​​用​​​​​​​ separator 引​​​​​​​數​​​​​​​時​​​​​​​讓​​​​​​​欄​​​​​​​位​​​​​​​對​​​​​​​稱​​​​​​​的​​​​​​​話​​​​​​​，請​​​​​​​合​​​​​​​併​​​​​​​使​​​​​​​用​​​​​​​ separator 引​​​​​​​數​​​​​​​以​​​​​​​及​​​​​​​ --aligned 引​​​​​​​數​​​​​​​。​​​​​​​
						

# pvs --separator = --aligned
  PV        =VG    =Fmt =Attr=PSize =PFree
  /dev/sdb1 =new_vg=lvm2=a-  =17.14G=17.14G
  /dev/sdc1 =new_vg=lvm2=a-  =17.14G=17.09G
  /dev/sdd1 =new_vg=lvm2=a-  =17.14G=17.14G






			

				You can use the -P argument of the lvs or vgs command to display information about a failed volume that would otherwise not appear in the output. For information on the output this argument yields, see 節 6.2, “顯​​​​​​​示​​​​​​​錯​​​​​​​誤​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​”.
			

				欲​​​​​​​取​​​​​​​得​​​​​​​顯​​​​​​​示​​​​​​​引​​​​​​​數​​​​​​​的​​​​​​​完​​​​​​​整​​​​​​​清​​​​​​​單​​​​​​​，請​​​​​​​查​​​​​​​看​​​​​​​ pvs(8)、​​​​​​​vgs(8) 以​​​​​​​及​​​​​​​ lvs(8) man page。​​​​​​​
			

				卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​欄​​​​​​​位​​​​​​​能​​​​​​​與​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​（和​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​）欄​​​​​​​位​​​​​​​或​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​（和​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​）欄​​​​​​​位​​​​​​​混​​​​​​​合​​​​​​​在​​​​​​​一​​​​​​​起​​​​​​​，不​​​​​​​過​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​與​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​欄​​​​​​​位​​​​​​​則​​​​​​​無​​​​​​​法​​​​​​​混​​​​​​​合​​​​​​​在​​​​​​​一​​​​​​​起​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​各​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​一​​​​​​​行​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
			

# vgs -o +pv_name
  VG     #PV #LV #SN Attr   VSize  VFree  PV
  new_vg   3   1   0 wz--n- 51.42G 51.37G /dev/sdc1
  new_vg   3   1   0 wz--n- 51.42G 51.37G /dev/sdd1
  new_vg   3   1   0 wz--n- 51.42G 51.37G /dev/sdb1



      ⁠4.9.2. 物​​​​​​​件​​​​​​​選​​​​​​​擇​​​​​​​




				此​​​​​​​部​​​​​​​份​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​一​​​​​​​系​​​​​​​列​​​​​​​的​​​​​​​表​​​​​​​格​​​​​​​，這​​​​​​​些​​​​​​​表​​​​​​​格​​​​​​​列​​​​​​​出​​​​​​​了​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvs、​​​​​​​vgs 和​​​​​​​ lvs 來​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​ LVM 物​​​​​​​件​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
			

				為​​​​​​​求​​​​​​​方​​​​​​​便​​​​​​​，欄​​​​​​​位​​​​​​​名​​​​​​​稱​​​​​​​字​​​​​​​首​​​​​​​若​​​​​​​符​​​​​​​合​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​的​​​​​​​話​​​​​​​便​​​​​​​可​​​​​​​被​​​​​​​省​​​​​​​略​​​​​​​掉​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​ pvs 指​​​​​​​令​​​​​​​，name 代​​​​​​​表​​​​​​​ pv_name，不​​​​​​​過​​​​​​​對​​​​​​​ vgs 指​​​​​​​令​​​​​​​來​​​​​​​講​​​​​​​，name 會​​​​​​​被​​​​​​​解​​​​​​​譯​​​​​​​為​​​​​​​ vg_name。​​​​​​​
			

				執​​​​​​​行​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​相​​​​​​​當​​​​​​​於​​​​​​​執​​​​​​​行​​​​​​​ pvs -o pv_free。​​​​​​​
			

# pvs -o +free
  PFree
  17.14G
  17.09G
  17.14G


      ⁠4.9.2.1. pvs 指​​​​​​​令​​​​​​​




				表格 4.1, “pvs 顯​​​​​​​示​​​​​​​欄​​​​​​​位​​​​​​​” lists the display arguments of the pvs command, along with the field name as it appears in the header display and a description of the field.
			

      ⁠表格 4.1. pvs 顯​​​​​​​示​​​​​​​欄​​​​​​​位​​​​​​​
	 引​​​​​​​數​​​​​​​ 	 標​​​​​​​頭​​​​​​​ 	 描​​​​​​​述​​​​​​​ 
	 dev_size 	 DevSize 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​所​​​​​​​建​​​​​​​立​​​​​​​於​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​ 
	 pe_start 	 第​​​​​​​一​​​​​​​個​​​​​​​ PE 	 設​​​​​​​為​​​​​​​基​​​​​​​本​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​的​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​ 
	 pv_attr 	 Attr 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​狀​​​​​​​態​​​​​​​：(a)llocatable 或​​​​​​​ e(x)ported。​​​​​​​ 
	 pv_fmt 	 Fmt 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ metadata 格​​​​​​​式​​​​​​​（lvm2 或​​​​​​​ lvm1） 
	 pv_free 	 PFree 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​剩​​​​​​​下​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​ 
	 pv_name 	 PV 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​名​​​​​​​稱​​​​​​​ 
	 pv_pe_alloc_count 	 Alloc 	 已​​​​​​​使​​​​​​​用​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​數​​​​​​​量​​​​​​​ 
	 pv_pe_count 	 PE 	 實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​數​​​​​​​量​​​​​​​ 
	 pvseg_size 	 SSize 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​區​​​​​​​段​​​​​​​大​​​​​​​小​​​​​​​ 
	 pvseg_start 	 起​​​​​​​始​​​​​​​ 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​ 
	 pv_size 	 PSize 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​ 
	 pv_tags 	 PV Tag 	 連​​​​​​​接​​​​​​​至​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ LVM 標​​​​​​​籤​​​​​​​ 
	 pv_used 	 已​​​​​​​使​​​​​​​用​​​​​​​ 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​使​​​​​​​用​​​​​​​的​​​​​​​空​​​​​​​間​​​​​​​ 
	 pv_uuid 	 PV UUID 	 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ UUID 




				pvs 指​​​​​​​令​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​：pv_name、​​​​​​​vg_name、​​​​​​​pv_fmt、​​​​​​​pv_attr、​​​​​​​pv_size、​​​​​​​pv_free。​​​​​​​它​​​​​​​們​​​​​​​是​​​​​​​藉​​​​​​​由​​​​​​​ pv_name 來​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​。​​​​​​​
			

# pvs
  PV         VG     Fmt  Attr PSize  PFree
  /dev/sdb1  new_vg lvm2 a-   17.14G 17.14G
  /dev/sdc1  new_vg lvm2 a-   17.14G 17.09G
  /dev/sdd1  new_vg lvm2 a-   17.14G 17.13G


				使​​​​​​​用​​​​​​​ -v 引​​​​​​​數​​​​​​​以​​​​​​​及​​​​​​​ pvs 指​​​​​​​令​​​​​​​可​​​​​​​將​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​附​​​​​​​加​​​​​​​至​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​：dev_size、​​​​​​​pv_uuid。​​​​​​​
			

# pvs -v
    Scanning for physical volume names
  PV         VG     Fmt  Attr PSize  PFree  DevSize PV UUID
  /dev/sdb1  new_vg lvm2 a-   17.14G 17.14G  17.14G onFF2w-1fLC-ughJ-D9eB-M7iv-6XqA-dqGeXY
  /dev/sdc1  new_vg lvm2 a-   17.14G 17.09G  17.14G Joqlch-yWSj-kuEn-IdwM-01S9-XO8M-mcpsVe
  /dev/sdd1  new_vg lvm2 a-   17.14G 17.13G  17.14G yvfvZK-Cf31-j75k-dECm-0RZ3-0dGW-tUqkCS


				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ pvs 指​​​​​​​令​​​​​​​的​​​​​​​ --segments 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​各​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​區​​​​​​​段​​​​​​​相​​​​​​​當​​​​​​​於​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​區​​​​​​​段​​​​​​​視​​​​​​​點​​​​​​​（segment view）可​​​​​​​有​​​​​​​效​​​​​​​幫​​​​​​​助​​​​​​​您​​​​​​​查​​​​​​​看​​​​​​​您​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​是​​​​​​​否​​​​​​​已​​​​​​​分​​​​​​​散​​​​​​​掉​​​​​​​。​​​​​​​
			

				pvs --segments 指​​​​​​​令​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​：pv_name、​​​​​​​vg_name、​​​​​​​pv_fmt、​​​​​​​pv_attr、​​​​​​​pv_size、​​​​​​​pv_free、​​​​​​​pvseg_start、​​​​​​​pvseg_size。​​​​​​​它​​​​​​​們​​​​​​​是​​​​​​​藉​​​​​​​由​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​ pv_name 和​​​​​​​ pvseg_size 來​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​。​​​​​​​
			

# pvs --segments
  PV         VG         Fmt  Attr PSize  PFree  Start SSize
  /dev/hda2  VolGroup00 lvm2 a-   37.16G 32.00M     0  1172
  /dev/hda2  VolGroup00 lvm2 a-   37.16G 32.00M  1172    16
  /dev/hda2  VolGroup00 lvm2 a-   37.16G 32.00M  1188     1
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G     0    26
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G    26    24
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G    50    26
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G    76    24
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G   100    26
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G   126    24
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G   150    22
  /dev/sda1  vg         lvm2 a-   17.14G 16.75G   172  4217
  /dev/sdb1  vg         lvm2 a-   17.14G 17.14G     0  4389
  /dev/sdc1  vg         lvm2 a-   17.14G 17.14G     0  4389
  /dev/sdd1  vg         lvm2 a-   17.14G 17.14G     0  4389
  /dev/sde1  vg         lvm2 a-   17.14G 17.14G     0  4389
  /dev/sdf1  vg         lvm2 a-   17.14G 17.14G     0  4389
  /dev/sdg1  vg         lvm2 a-   17.14G 17.14G     0  4389


				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ pvs -a 指​​​​​​​令​​​​​​​來​​​​​​​查​​​​​​​看​​​​​​​ LVM 所​​​​​​​偵​​​​​​​測​​​​​​​到​​​​​​​不​​​​​​​過​​​​​​​尚​​​​​​​未​​​​​​​被​​​​​​​初​​​​​​​始​​​​​​​化​​​​​​​為​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​
			

# pvs -a
  PV                             VG     Fmt  Attr PSize  PFree
  /dev/VolGroup00/LogVol01                   --       0      0
  /dev/new_vg/lvol0                          --       0      0
  /dev/ram                                   --       0      0
  /dev/ram0                                  --       0      0
  /dev/ram2                                  --       0      0
  /dev/ram3                                  --       0      0
  /dev/ram4                                  --       0      0
  /dev/ram5                                  --       0      0
  /dev/ram6                                  --       0      0
  /dev/root                                  --       0      0
  /dev/sda                                   --       0      0
  /dev/sdb                                   --       0      0
  /dev/sdb1                      new_vg lvm2 a-   17.14G 17.14G
  /dev/sdc                                   --       0      0
  /dev/sdc1                      new_vg lvm2 a-   17.14G 17.09G
  /dev/sdd                                   --       0      0
  /dev/sdd1                      new_vg lvm2 a-   17.14G 17.14G



      ⁠4.9.2.2. vgs 指​​​​​​​令​​​​​​​




				表格 4.2, “vgs 顯​​​​​​​示​​​​​​​欄​​​​​​​位​​​​​​​” lists the display arguments of the vgs command, along with the field name as it appears in the header display and a description of the field.
			

      ⁠表格 4.2. vgs 顯​​​​​​​示​​​​​​​欄​​​​​​​位​​​​​​​
	 引​​​​​​​數​​​​​​​ 	 標​​​​​​​頭​​​​​​​ 	 描​​​​​​​述​​​​​​​ 
	 lv_count 	 #LV 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​所​​​​​​​包​​​​​​​含​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​ 
	 max_lv 	 MaxLV 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​可​​​​​​​允​​​​​​​許​​​​​​​的​​​​​​​最​​​​​​​大​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​（若​​​​​​​無​​​​​​​限​​​​​​​制​​​​​​​的​​​​​​​話​​​​​​​便​​​​​​​是​​​​​​​ 0） 
	 max_pv 	 MaxPV 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​可​​​​​​​允​​​​​​​許​​​​​​​的​​​​​​​最​​​​​​​大​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​（若​​​​​​​無​​​​​​​限​​​​​​​制​​​​​​​的​​​​​​​話​​​​​​​便​​​​​​​是​​​​​​​ 0） 
	 pv_count 	 #PV 	 定​​​​​​​義​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​ 
	 snap_count 	 #SN 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​所​​​​​​​包​​​​​​​含​​​​​​​的​​​​​​​快​​​​​​​照​​​​​​​數​​​​​​​量​​​​​​​ 
	 vg_attr 	 Attr 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​狀​​​​​​​態​​​​​​​：可​​​​​​​寫​​​​​​​入​​​​​​​（w）、​​​​​​​唯​​​​​​​讀​​​​​​​（r）、​​​​​​​可​​​​​​​重​​​​​​​設​​​​​​​大​​​​​​​小​​​​​​​（z）、​​​​​​​已​​​​​​​匯​​​​​​​出​​​​​​​（x）、​​​​​​​部​​​​​​​分​​​​​​​的​​​​​​​（p）以​​​​​​​及​​​​​​​已​​​​​​​聚​​​​​​​成​​​​​​​叢​​​​​​​集​​​​​​​（c）。​​​​​​​ 
	 vg_extent_count 	 #Ext 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​數​​​​​​​量​​​​​​​ 
	 vg_extent_size 	 Ext 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​大​​​​​​​小​​​​​​​ 
	 vg_fmt 	 Fmt 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ metadata 格​​​​​​​式​​​​​​​（lvm2 或​​​​​​​ lvm1） 
	 vg_free 	 VFree 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​剩​​​​​​​下​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​大​​​​​​​小​​​​​​​ 
	 vg_free_count 	 Free 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​數​​​​​​​量​​​​​​​ 
	 vg_name 	 VG 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​名​​​​​​​稱​​​​​​​ 
	 vg_seqno 	 Seq 	 表​​​​​​​示​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​修​​​​​​​訂​​​​​​​版​​​​​​​本​​​​​​​的​​​​​​​號​​​​​​​碼​​​​​​​ 
	 vg_size 	 VSize 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​ 
	 vg_sysid 	 SYS ID 	 LVM1 System ID 
	 vg_tags 	 VG Tags 	 連​​​​​​​接​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ LVM 標​​​​​​​籤​​​​​​​ 
	 vg_uuid 	 VG UUID 	 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ UUID 




				vgs 指​​​​​​​令​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​：vg_name、​​​​​​​pv_count、​​​​​​​lv_count、​​​​​​​snap_count、​​​​​​​vg_attr、​​​​​​​vg_size、​​​​​​​vg_free。​​​​​​​它​​​​​​​們​​​​​​​是​​​​​​​藉​​​​​​​由​​​​​​​ vg_name 來​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​。​​​​​​​
			

# vgs
  VG     #PV #LV #SN Attr   VSize  VFree
  new_vg   3   1   1 wz--n- 51.42G 51.36G


				使​​​​​​​用​​​​​​​ vgs 指​​​​​​​令​​​​​​​和​​​​​​​ -v 引​​​​​​​數​​​​​​​會​​​​​​​將​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​新​​​​​​​增​​​​​​​至​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​畫​​​​​​​面​​​​​​​：vg_extent_size、​​​​​​​vg_uuid。​​​​​​​
			

# vgs -v
    Finding all volume groups
    Finding volume group "new_vg"
  VG     Attr   Ext   #PV #LV #SN VSize  VFree  VG UUID
  new_vg wz--n- 4.00M   3   1   1 51.42G 51.36G jxQJ0a-ZKk0-OpMO-0118-nlwO-wwqd-fD5D32



      ⁠4.9.2.3. lvs 指​​​​​​​令​​​​​​​




				表格 4.3, “lvs 顯​​​​​​​示​​​​​​​欄​​​​​​​位​​​​​​​” lists the display arguments of the lvs command, along with the field name as it appears in the header display and a description of the field.
			

      ⁠表格 4.3. lvs 顯​​​​​​​示​​​​​​​欄​​​​​​​位​​​​​​​
	 引​​​​​​​數​​​​​​​ 	 標​​​​​​​頭​​​​​​​ 	 描​​​​​​​述​​​​​​​ 
	 	chunksize
	chunk_size


							 	 Chunk 	 快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​單​​​​​​​位​​​​​​​大​​​​​​​小​​​​​​​ 
	 copy_percent 	 Copy% 	 鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​同​​​​​​​步​​​​​​​化​​​​​​​百​​​​​​​分​​​​​​​比​​​​​​​；在​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​被​​​​​​​透​​​​​​​過​​​​​​​ pv_move 指​​​​​​​令​​​​​​​移​​​​​​​動​​​​​​​時​​​​​​​也​​​​​​​會​​​​​​​使​​​​​​​用​​​​​​​到​​​​​​​ 
	 devices 	 裝​​​​​​​置​​​​​​​ 	 構​​​​​​​成​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​裝​​​​​​​置​​​​​​​：實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​、​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，以​​​​​​​及​​​​​​​起​​​​​​​始​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​和​​​​​​​邏​​​​​​​輯​​​​​​​扇​​​​​​​區​​​​​​​ 
	 lv_attr 	 Attr 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​狀​​​​​​​態​​​​​​​。​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ attribute bit 如​​​​​​​下​​​​​​​： 
								Bit 1：卷​​​​​​​冊​​​​​​​類​​​​​​​型​​​​​​​（Volume type）：(m)irrored、​​​​​​​(M)irrored（無​​​​​​​初​​​​​​​始​​​​​​​同​​​​​​​步​​​​​​​化​​​​​​​）、​​​​​​​(o)rigin、​​​​​​​(p)vmove、​​​​​​​(s)napshot、​​​​​​​invalid (S)napshot、​​​​​​​(v)irtual
	Bit2：權​​​​​​​限​​​​​​​（Permissions）：(w)riteable、​​​​​​​(r)ead-only
	Bit 3：分​​​​​​​配​​​​​​​政​​​​​​​策​​​​​​​（Allocation policy）：(c)ontiguous、​​​​​​​(n)ormal、​​​​​​​(a)nywhere、​​​​​​​(i)nherited。​​​​​​​若​​​​​​​卷​​​​​​​冊​​​​​​​目​​​​​​​前​​​​​​​無​​​​​​​法​​​​​​​進​​​​​​​行​​​​​​​分​​​​​​​配​​​​​​​上​​​​​​​的​​​​​​​變​​​​​​​更​​​​​​​（比​​​​​​​方​​​​​​​說​​​​​​​在​​​​​​​執​​​​​​​行​​​​​​​ pvmove 指​​​​​​​令​​​​​​​時​​​​​​​），這​​​​​​​就​​​​​​​會​​​​​​​是​​​​​​​大​​​​​​​寫​​​​​​​的​​​​​​​。​​​​​​​
	Bit 4：fixed (m)inor
	Bit 5 狀​​​​​​​態​​​​​​​（State）：(a)ctive、​​​​​​​(s)uspended、​​​​​​​(I)nvalid snapshot、​​​​​​​invalid (S)uspended snapshot、​​​​​​​mapped (d)evice present without tables、​​​​​​​mapped device present with (i)nactive table
	Bit 6：device (o)pen


							 
	 lv_kernel_major 	 KMaj 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​實​​​​​​​際​​​​​​​重​​​​​​​大​​​​​​​裝​​​​​​​置​​​​​​​代​​​​​​​碼​​​​​​​（若​​​​​​​未​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​話​​​​​​​就​​​​​​​是​​​​​​​ -1） 
	 lv_kernel_minor 	 KMIN 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​實​​​​​​​際​​​​​​​鏡​​​​​​​像​​​​​​​裝​​​​​​​置​​​​​​​代​​​​​​​碼​​​​​​​（若​​​​​​​未​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​話​​​​​​​就​​​​​​​是​​​​​​​ -1） 
	 lv_major 	 Maj 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​持​​​​​​​續​​​​​​​性​​​​​​​重​​​​​​​大​​​​​​​裝​​​​​​​置​​​​​​​代​​​​​​​碼​​​​​​​（若​​​​​​​未​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​話​​​​​​​就​​​​​​​是​​​​​​​ -1） 
	 lv_minor 	 Min 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​持​​​​​​​續​​​​​​​性​​​​​​​非​​​​​​​重​​​​​​​大​​​​​​​裝​​​​​​​置​​​​​​​代​​​​​​​碼​​​​​​​（若​​​​​​​未​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​話​​​​​​​就​​​​​​​是​​​​​​​ -1） 
	 lv_name 	 LV 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​名​​​​​​​稱​​​​​​​ 
	 lv_size 	 LSize 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​ 
	 lv_tags 	 LV Tags 	 連​​​​​​​接​​​​​​​至​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ LVM 標​​​​​​​籤​​​​​​​ 
	 lv_uuid 	 LV UUID 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ UUID 
	 mirror_log 	 Log 	 鏡​​​​​​​像​​​​​​​ log 所​​​​​​​位​​​​​​​於​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​ 
	 modules 	 模​​​​​​​組​​​​​​​ 	 使​​​​​​​用​​​​​​​此​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​所​​​​​​​需​​​​​​​要​​​​​​​的​​​​​​​相​​​​​​​應​​​​​​​ kernel 裝​​​​​​​置​​​​​​​映​​​​​​​射​​​​​​​（device-mapper）目​​​​​​​標​​​​​​​ 
	 move_pv 	 移​​​​​​​動​​​​​​​ 	 提​​​​​​​供​​​​​​​一​​​​​​​個​​​​​​​透​​​​​​​過​​​​​​​ pvmove 指​​​​​​​令​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​的​​​​​​​暫​​​​​​​時​​​​​​​性​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ 
	 origin 	 起​​​​​​​源​​​​​​​ 	 快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​起​​​​​​​源​​​​​​​裝​​​​​​​置​​​​​​​（origin device） 
	 	regionsize
	region_size


							 	 範​​​​​​​圍​​​​​​​ 	 鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​單​​​​​​​位​​​​​​​大​​​​​​​小​​​​​​​ 
	 seg_count 	 #Seg 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​區​​​​​​​段​​​​​​​數​​​​​​​量​​​​​​​ 
	 seg_size 	 SSize 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​區​​​​​​​段​​​​​​​大​​​​​​​小​​​​​​​ 
	 seg_start 	 起​​​​​​​始​​​​​​​ 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​區​​​​​​​段​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​ 
	 seg_tags 	 Seg Tags 	 連​​​​​​​接​​​​​​​至​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​之​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​ LVM 標​​​​​​​籤​​​​​​​ 
	 segtype 	 類​​​​​​​型​​​​​​​ 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​區​​​​​​​段​​​​​​​類​​​​​​​型​​​​​​​（例​​​​​​​如​​​​​​​：mirror、​​​​​​​striped、​​​​​​​linear） 
	 snap_percent 	 Snap% 	 快​​​​​​​照​​​​​​​目​​​​​​​前​​​​​​​的​​​​​​​使​​​​​​​用​​​​​​​量​​​​​​​百​​​​​​​分​​​​​​​比​​​​​​​ 
	 stripes 	 #Str 	 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​磁​​​​​​​帶​​​​​​​或​​​​​​​鏡​​​​​​​像​​​​​​​數​​​​​​​量​​​​​​​ 
	 	stripesize
	stripe_size


							 	 Stripe 	 等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​磁​​​​​​​條​​​​​​​單​​​​​​​位​​​​​​​大​​​​​​​小​​​​​​​ 




				lvs 指​​​​​​​令​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​：lv_name、​​​​​​​vg_name、​​​​​​​lv_attr、​​​​​​​lv_size、​​​​​​​origin、​​​​​​​snap_percent、​​​​​​​move_pv、​​​​​​​mirror_log、​​​​​​​copy_percent。​​​​​​​它​​​​​​​們​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​被​​​​​​​藉​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​ vg_name 和​​​​​​​ lv_name 來​​​​​​​排​​​​​​​序​​​​​​​。​​​​​​​
			

# lvs
  LV         VG     Attr   LSize  Origin Snap%  Move Log Copy%
  lvol0      new_vg owi-a- 52.00M
  newvgsnap1 new_vg swi-a-  8.00M lvol0    0.20


				使​​​​​​​用​​​​​​​ lvs 指​​​​​​​令​​​​​​​以​​​​​​​及​​​​​​​ -v 引​​​​​​​數​​​​​​​便​​​​​​​能​​​​​​​將​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​新​​​​​​​增​​​​​​​至​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​畫​​​​​​​面​​​​​​​中​​​​​​​：seg_count、​​​​​​​lv_major、​​​​​​​lv_minor、​​​​​​​lv_kernel_major、​​​​​​​lv_kernel_minor、​​​​​​​lv_uuid。​​​​​​​
			

# lvs -v
    Finding all logical volumes
  LV         VG     #Seg Attr   LSize  Maj Min KMaj KMin Origin Snap%  Move Copy%  Log LV UUID
  lvol0      new_vg    1 owi-a- 52.00M  -1  -1 253  3                                  LBy1Tz-sr23-OjsI-LT03-nHLC-y8XW-EhCl78
  newvgsnap1 new_vg    1 swi-a-  8.00M  -1  -1 253  5    lvol0    0.20                 1ye1OU-1cIu-o79k-20h2-ZGF0-qCJm-CfbsIx


				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 指​​​​​​​令​​​​​​​的​​​​​​​ --segments 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​含​​​​​​​有​​​​​​​強​​​​​​​調​​​​​​​區​​​​​​​段​​​​​​​資​​​​​​​訊​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​欄​​​​​​​位​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​當​​​​​​​您​​​​​​​使​​​​​​​用​​​​​​​ segments 引​​​​​​​數​​​​​​​時​​​​​​​，seg 前​​​​​​​綴​​​​​​​字​​​​​​​元​​​​​​​為​​​​​​​非​​​​​​​必​​​​​​​要​​​​​​​的​​​​​​​。​​​​​​​lvs --segments 指​​​​​​​令​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​：lv_name、​​​​​​​vg_name、​​​​​​​lv_attr、​​​​​​​stripes、​​​​​​​segtype、​​​​​​​seg_size。​​​​​​​畫​​​​​​​面​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​藉​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​ vg_name、​​​​​​​lv_name 以​​​​​​​及​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​ seg_start 來​​​​​​​排​​​​​​​序​​​​​​​。​​​​​​​若​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​被​​​​​​​分​​​​​​​散​​​​​​​的​​​​​​​話​​​​​​​，這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​便​​​​​​​會​​​​​​​將​​​​​​​其​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​來​​​​​​​。​​​​​​​
			

# lvs --segments
  LV       VG         Attr   #Str Type   SSize
  LogVol00 VolGroup00 -wi-ao    1 linear  36.62G
  LogVol01 VolGroup00 -wi-ao    1 linear 512.00M
  lv       vg         -wi-a-    1 linear 104.00M
  lv       vg         -wi-a-    1 linear 104.00M
  lv       vg         -wi-a-    1 linear 104.00M
  lv       vg         -wi-a-    1 linear  88.00M


				若​​​​​​​使​​​​​​​用​​​​​​​ lvs --segments 指​​​​​​​令​​​​​​​以​​​​​​​及​​​​​​​ -v 引​​​​​​​數​​​​​​​便​​​​​​​可​​​​​​​新​​​​​​​增​​​​​​​下​​​​​​​列​​​​​​​欄​​​​​​​位​​​​​​​至​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​畫​​​​​​​面​​​​​​​中​​​​​​​：seg_start、​​​​​​​stripesize、​​​​​​​chunksize。​​​​​​​
			

# lvs -v --segments
    Finding all logical volumes
  LV         VG     Attr   Start SSize  #Str Type   Stripe Chunk
  lvol0      new_vg owi-a-    0  52.00M    1 linear     0     0
  newvgsnap1 new_vg swi-a-    0   8.00M    1 linear     0  8.00K


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ lvs 指​​​​​​​令​​​​​​​在​​​​​​​一​​​​​​​部​​​​​​​配​​​​​​​置​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​上​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​輸​​​​​​​出​​​​​​​，以​​​​​​​及​​​​​​​ lvs 指​​​​​​​令​​​​​​​和​​​​​​​ segments 引​​​​​​​數​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
			

# lvs
  LV    VG     Attr   LSize  Origin Snap%  Move Log Copy%
  lvol0 new_vg -wi-a- 52.00M
# lvs --segments
  LV    VG     Attr   #Str Type   SSize
  lvol0 new_vg -wi-a-    1 linear 52.00M




      ⁠4.9.3. 排​​​​​​​序​​​​​​​ LVM 報​​​​​​​告​​​​​​​




				通​​​​​​​常​​​​​​​ lvs、​​​​​​​vgs 或​​​​​​​ pvs 指​​​​​​​令​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​輸​​​​​​​出​​​​​​​都​​​​​​​要​​​​​​​先​​​​​​​被​​​​​​​產​​​​​​​生​​​​​​​並​​​​​​​儲​​​​​​​存​​​​​​​於​​​​​​​內​​​​​​​部​​​​​​​之​​​​​​​後​​​​​​​才​​​​​​​可​​​​​​​進​​​​​​​行​​​​​​​排​​​​​​​序​​​​​​​並​​​​​​​且​​​​​​​行​​​​​​​列​​​​​​​才​​​​​​​可​​​​​​​正​​​​​​​確​​​​​​​對​​​​​​​稱​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​ --unbuffered 這​​​​​​​個​​​​​​​引​​​​​​​數​​​​​​​來​​​​​​​在​​​​​​​未​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​一​​​​​​​被​​​​​​​產​​​​​​​生​​​​​​​時​​​​​​​即​​​​​​​刻​​​​​​​將​​​​​​​它​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​。​​​​​​​
			

				若​​​​​​​要​​​​​​​指​​​​​​​定​​​​​​​另​​​​​​​一​​​​​​​列​​​​​​​行​​​​​​​列​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​話​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​任​​​​​​​何​​​​​​​回​​​​​​​報​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​ -O 引​​​​​​​數​​​​​​​。​​​​​​​無​​​​​​​須​​​​​​​在​​​​​​​輸​​​​​​​出​​​​​​​中​​​​​​​包​​​​​​​含​​​​​​​這​​​​​​​些​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ pvs 指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​，它​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​名​​​​​​​稱​​​​​​​、​​​​​​​大​​​​​​​小​​​​​​​以​​​​​​​及​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
			

# pvs -o pv_name,pv_size,pv_free
  PV         PSize  PFree
  /dev/sdb1  17.14G 17.14G
  /dev/sdc1  17.14G 17.09G
  /dev/sdd1  17.14G 17.14G


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​，並​​​​​​​藉​​​​​​​由​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​來​​​​​​​排​​​​​​​序​​​​​​​。​​​​​​​
			

# pvs -o pv_name,pv_size,pv_free -O pv_free
  PV         PSize  PFree
  /dev/sdc1  17.14G 17.09G
  /dev/sdd1  17.14G 17.14G
  /dev/sdb1  17.14G 17.14G


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​您​​​​​​​無​​​​​​​須​​​​​​​顯​​​​​​​示​​​​​​​您​​​​​​​正​​​​​​​在​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​。​​​​​​​
			

# pvs -o pv_name,pv_size -O pv_free
  PV         PSize
  /dev/sdc1  17.14G
  /dev/sdd1  17.14G
  /dev/sdb1  17.14G


				若​​​​​​​要​​​​​​​顯​​​​​​​示​​​​​​​反​​​​​​​向​​​​​​​的​​​​​​​排​​​​​​​序​​​​​​​，在​​​​​​​ -O 引​​​​​​​數​​​​​​​之​​​​​​​後​​​​​​​，於​​​​​​​您​​​​​​​所​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​欄​​​​​​​位​​​​​​​之​​​​​​​前​​​​​​​前​​​​​​​置​​​​​​​ - 這​​​​​​​個​​​​​​​字​​​​​​​元​​​​​​​。​​​​​​​
			

# pvs -o pv_name,pv_size,pv_free -O -pv_free
  PV         PSize  PFree
  /dev/sdd1  17.14G 17.14G
  /dev/sdb1  17.14G 17.14G
  /dev/sdc1  17.14G 17.09G



      ⁠4.9.4. 指​​​​​​​定​​​​​​​單​​​​​​​位​​​​​​​




				若​​​​​​​要​​​​​​​為​​​​​​​ LVM 回​​​​​​​報​​​​​​​顯​​​​​​​示​​​​​​​指​​​​​​​定​​​​​​​單​​​​​​​位​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​回​​​​​​​報​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​ --units 引​​​​​​​數​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​ (b)ytes、​​​​​​​(k)ilobytes、​​​​​​​(m)egabytes、​​​​​​​(g)igabytes、​​​​​​​(t)erabytes、​​​​​​​(e)xabytes、​​​​​​​(p)etabytes、​​​​​​​以​​​​​​​及​​​​​​​ (h)uman-readable。​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​顯​​​​​​​示​​​​​​​為​​​​​​​ human-readable。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​在​​​​​​​ lvm.conf 檔​​​​​​​案​​​​​​​的​​​​​​​ global 部​​​​​​​份​​​​​​​中​​​​​​​設​​​​​​​定​​​​​​​ units 這​​​​​​​個​​​​​​​參​​​​​​​數​​​​​​​來​​​​​​​置​​​​​​​換​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​指​​​​​​​定​​​​​​​了​​​​​​​ pvs 指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​為​​​​​​​ MB 而​​​​​​​非​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​ GB。​​​​​​​
			

# pvs --units m
  PV         VG     Fmt  Attr PSize     PFree
  /dev/sda1         lvm2 --   17555.40M 17555.40M
  /dev/sdb1  new_vg lvm2 a-   17552.00M 17552.00M
  /dev/sdc1  new_vg lvm2 a-   17552.00M 17500.00M
  /dev/sdd1  new_vg lvm2 a-   17552.00M 17552.00M


				就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，單​​​​​​​位​​​​​​​會​​​​​​​以​​​​​​​ 2 的​​​​​​​因​​​​​​​子​​​​​​​（1024 的​​​​​​​倍​​​​​​​數​​​​​​​）來​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​將​​​​​​​單​​​​​​​位​​​​​​​規​​​​​​​格​​​​​​​（B、​​​​​​​K、​​​​​​​M、​​​​​​​G、​​​​​​​T、​​​​​​​H）大​​​​​​​寫​​​​​​​化​​​​​​​來​​​​​​​將​​​​​​​單​​​​​​​位​​​​​​​指​​​​​​​定​​​​​​​為​​​​​​​ 1000 的​​​​​​​倍​​​​​​​數​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​輸​​​​​​​出​​​​​​​顯​​​​​​​示​​​​​​​為​​​​​​​ 1024 的​​​​​​​倍​​​​​​​數​​​​​​​，這​​​​​​​是​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​特​​​​​​​性​​​​​​​。​​​​​​​
			

# pvs
  PV         VG     Fmt  Attr PSize  PFree
  /dev/sdb1  new_vg lvm2 a-   17.14G 17.14G
  /dev/sdc1  new_vg lvm2 a-   17.14G 17.09G
  /dev/sdd1  new_vg lvm2 a-   17.14G 17.14G


				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​輸​​​​​​​出​​​​​​​顯​​​​​​​示​​​​​​​為​​​​​​​ 1000 的​​​​​​​倍​​​​​​​數​​​​​​​。​​​​​​​
			

#  pvs --units G
  PV         VG     Fmt  Attr PSize  PFree
  /dev/sdb1  new_vg lvm2 a-   18.40G 18.40G
  /dev/sdc1  new_vg lvm2 a-   18.40G 18.35G
  /dev/sdd1  new_vg lvm2 a-   18.40G 18.40G


				您​​​​​​​亦​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​區​​​​​​​段​​​​​​​（s）（定​​​​​​​義​​​​​​​為​​​​​​​ 512 位​​​​​​​元​​​​​​​組​​​​​​​）或​​​​​​​是​​​​​​​自​​​​​​​訂​​​​​​​單​​​​​​​位​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​將​​​​​​​ pvs 指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​顯​​​​​​​示​​​​​​​成​​​​​​​了​​​​​​​幾​​​​​​​個​​​​​​​磁​​​​​​​區​​​​​​​。​​​​​​​
			

# pvs --units s
  PV         VG     Fmt  Attr PSize     PFree
  /dev/sdb1  new_vg lvm2 a-   35946496S 35946496S
  /dev/sdc1  new_vg lvm2 a-   35946496S 35840000S
  /dev/sdd1  new_vg lvm2 a-   35946496S 35946496S


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​會​​​​​​​將​​​​​​​ pvs 指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​以​​​​​​​ 4 MB 為​​​​​​​單​​​​​​​位​​​​​​​的​​​​​​​方​​​​​​​式​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​。​​​​​​​
			

# pvs --units 4m
  PV         VG     Fmt  Attr PSize    PFree
  /dev/sdb1  new_vg lvm2 a-   4388.00U 4388.00U
  /dev/sdc1  new_vg lvm2 a-   4388.00U 4375.00U
  /dev/sdd1  new_vg lvm2 a-   4388.00U 4388.00U





      ⁠章 5. LVM 配​​​​​​​置​​​​​​​範​​​​​​​例​​​​​​​




		本​​​​​​​章​​​​​​​節​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​一​​​​​​​些​​​​​​​基​​​​​​​本​​​​​​​的​​​​​​​ LVM 配​​​​​​​置​​​​​​​範​​​​​​​例​​​​​​​。​​​​​​​
	

      ⁠5.1. 在​​​​​​​三​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




			此​​​​​​​範​​​​​​​例​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​稱​​​​​​​為​​​​​​​ new_logical_volume 的​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，它​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​位​​​​​​​於​​​​​​​ /dev/sda1、​​​​​​​/dev/sdb1 以​​​​​​​及​​​​​​​ /dev/sdc1 的​​​​​​​磁​​​​​​​碟​​​​​​​。​​​​​​​
		

      ⁠5.1.1. 建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​（Physical Volumes）




				若​​​​​​​要​​​​​​​使​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​，您​​​​​​​必​​​​​​​須​​​​​​​將​​​​​​​它​​​​​​​們​​​​​​​標​​​​​​​記​​​​​​​為​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
			
警​​​​​​​告​​​​​​​


					這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​ /dev/sda1、​​​​​​​/dev/sdb1 以​​​​​​​及​​​​​​​ /dev/sdc1 上​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​資​​​​​​​料​​​​​​​都​​​​​​​損​​​​​​​毀​​​​​​​。​​​​​​​
				



[root@tng3-1 ~]# pvcreate /dev/sda1 /dev/sdb1 /dev/sdc1
  Physical volume "/dev/sda1" successfully created
  Physical volume "/dev/sdb1" successfully created
  Physical volume "/dev/sdc1" successfully created



      ⁠5.1.2. 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ new_vol_group。​​​​​​​
			

[root@tng3-1 ~]# vgcreate new_vol_group /dev/sda1 /dev/sdb1 /dev/sdc1
  Volume group "new_vol_group" successfully created


				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ vgs 指​​​​​​​令​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​新​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​屬​​​​​​​性​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# vgs
  VG            #PV #LV #SN Attr   VSize  VFree
  new_vol_group   3   0   0 wz--n- 51.45G 51.45G



      ⁠5.1.3. 建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​由​​​​​​​ new_vol_group 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ new_logical_volume。​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​使​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ 2GB 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# lvcreate -L2G -n new_logical_volume new_vol_group
  Logical volume "new_logical_volume" created



      ⁠5.1.4. 建​​​​​​​立​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​




				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​可​​​​​​​在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ GFS 檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# gfs_mkfs -plock_nolock -j 1 /dev/new_vol_group/new_logical_volume
This will destroy any data on /dev/new_vol_group/new_logical_volume.

Are you sure you want to proceed? [y/n] y

Device:                    /dev/new_vol_group/new_logical_volume
Blocksize:                 4096
Filesystem Size:           491460
Journals:                  1
Resource Groups:           8
Locking Protocol:          lock_nolock
Lock Table:

Syncing...
All Done


				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​掛​​​​​​​載​​​​​​​並​​​​​​​回​​​​​​​報​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​磁​​​​​​​碟​​​​​​​空​​​​​​​間​​​​​​​上​​​​​​​的​​​​​​​使​​​​​​​用​​​​​​​量​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# mount /dev/new_vol_group/new_logical_volume /mnt
[root@tng3-1 ~]# df
Filesystem           1K-blocks      Used Available Use% Mounted on
/dev/new_vol_group/new_logical_volume
                       1965840        20   1965820   1% /mnt




      ⁠5.2. 建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ Striped 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




			此​​​​​​​範​​​​​​​例​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​稱​​​​​​​為​​​​​​​ striped_logical_volume 的​​​​​​​ LVM 磁​​​​​​​條​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​（LVM striped logical volume），它​​​​​​​會​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​分​​​​​​​散​​​​​​​到​​​​​​​ /dev/sda1、​​​​​​​/dev/sdb1 和​​​​​​​ /dev/sdc1 磁​​​​​​​碟​​​​​​​上​​​​​​​去​​​​​​​。​​​​​​​
		

      ⁠5.2.1. 建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​（Physical Volumes）




				標​​​​​​​記​​​​​​​您​​​​​​​將​​​​​​​會​​​​​​​在​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​使​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​。​​​​​​​
			
警​​​​​​​告​​​​​​​


					這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​ /dev/sda1、​​​​​​​/dev/sdb1 以​​​​​​​及​​​​​​​ /dev/sdc1 上​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​資​​​​​​​料​​​​​​​都​​​​​​​損​​​​​​​毀​​​​​​​。​​​​​​​
				



[root@tng3-1 ~]# pvcreate /dev/sda1 /dev/sdb1 /dev/sdc1
  Physical volume "/dev/sda1" successfully created
  Physical volume "/dev/sdb1" successfully created
  Physical volume "/dev/sdc1" successfully created



      ⁠5.2.2. 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ volgroup01。​​​​​​​
			

[root@tng3-1 ~]# vgcreate volgroup01 /dev/sda1 /dev/sdb1 /dev/sdc1
  Volume group "volgroup01" successfully created


				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ vgs 指​​​​​​​令​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​新​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​屬​​​​​​​性​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# vgs
  VG                #PV #LV #SN Attr   VSize  VFree
  volgroup01          3   0   0 wz--n- 51.45G 51.45G



      ⁠5.2.3. 建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​由​​​​​​​ volgroup01 這​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​建​​​​​​​立​​​​​​​磁​​​​​​​條​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ striped_logical_volume。​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 2GB 的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，它​​​​​​​將​​​​​​​含​​​​​​​有​​​​​​​三​​​​​​​個​​​​​​​磁​​​​​​​條​​​​​​​並​​​​​​​且​​​​​​​每​​​​​​​個​​​​​​​磁​​​​​​​條​​​​​​​將​​​​​​​會​​​​​​​是​​​​​​​ 4 KB。​​​​​​​
			

[root@tng3-1 ~]# lvcreate -i3 -I4 -L2G -nstriped_logical_volume volgroup01
  Rounding size (512 extents) up to stripe boundary size (513 extents)
  Logical volume "striped_logical_volume" created



      ⁠5.2.4. 建​​​​​​​立​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​




				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​可​​​​​​​在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ GFS 檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]#  gfs_mkfs -plock_nolock -j 1 /dev/volgroup01/striped_logical_volume
This will destroy any data on /dev/volgroup01/striped_logical_volume.

Are you sure you want to proceed? [y/n] y

Device:                    /dev/volgroup01/striped_logical_volume
Blocksize:                 4096
Filesystem Size:           492484
Journals:                  1
Resource Groups:           8
Locking Protocol:          lock_nolock
Lock Table:

Syncing...
All Done


				下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​掛​​​​​​​載​​​​​​​並​​​​​​​回​​​​​​​報​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​磁​​​​​​​碟​​​​​​​空​​​​​​​間​​​​​​​上​​​​​​​的​​​​​​​使​​​​​​​用​​​​​​​量​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# mount /dev/volgroup01/striped_logical_volume /mnt
[root@tng3-1 ~]# df
Filesystem           1K-blocks      Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVol00
                      13902624   1656776  11528232  13% /
/dev/hda1               101086     10787     85080  12% /boot
tmpfs                   127880         0    127880   0% /dev/shm
/dev/volgroup01/striped_logical_volume
                       1969936        20   1969916   1% /mnt




      ⁠5.3. 分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




			在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，有​​​​​​​個​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​包​​​​​​​含​​​​​​​了​​​​​​​三​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​若​​​​​​​有​​​​​​​足​​​​​​​夠​​​​​​​的​​​​​​​未​​​​​​​使​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​便​​​​​​​可​​​​​​​在​​​​​​​不​​​​​​​新​​​​​​​增​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​新​​​​​​​建​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​
		

			在​​​​​​​初​​​​​​​始​​​​​​​設​​​​​​​定​​​​​​​中​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ mylv 是​​​​​​​由​​​​​​​ myvol 這​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​所​​​​​​​分​​​​​​​割​​​​​​​的​​​​​​​，並​​​​​​​且​​​​​​​它​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​ /dev/sda1、​​​​​​​/dev/sdb1 以​​​​​​​及​​​​​​​ /dev/sdc1 這​​​​​​​三​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
		

			完​​​​​​​成​​​​​​​了​​​​​​​這​​​​​​​項​​​​​​​程​​​​​​​序​​​​​​​後​​​​​​​，myvg 這​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​便​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​ /dev/sda1 和​​​​​​​ /dev/sdb1。​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​邏​​​​​​​輯​​​​​​​群​​​​​​​組​​​​​​​ yourvg 則​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​ /dev/sdc1。​​​​​​​
		

      ⁠5.3.1. 判​​​​​​​斷​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​




				您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvscan 指​​​​​​​令​​​​​​​來​​​​​​​判​​​​​​​斷​​​​​​​出​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​目​​​​​​​前​​​​​​​有​​​​​​​多​​​​​​​少​​​​​​​可​​​​​​​用​​​​​​​空​​​​​​​間​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# pvscan
  PV /dev/sda1   VG myvg   lvm2 [17.15 GB / 0    free]
  PV /dev/sdb1   VG myvg   lvm2 [17.15 GB / 12.15 GB free]
  PV /dev/sdc1  VG myvg   lvm2 [17.15 GB / 15.80 GB free]
  Total: 3 [51.45 GB] / in use: 3 [51.45 GB] / in no VG: 0 [0   ]



      ⁠5.3.2. 移​​​​​​​動​​​​​​​資​​​​​​​料​​​​​​​




				您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvmove 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​ /dev/sdc1 中​​​​​​​所​​​​​​​有​​​​​​​已​​​​​​​使​​​​​​​用​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​移​​​​​​​至​​​​​​​ /dev/sdb1。​​​​​​​pvmove 指​​​​​​​令​​​​​​​的​​​​​​​執​​​​​​​行​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​花​​​​​​​上​​​​​​​一​​​​​​​段​​​​​​​時​​​​​​​間​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# pvmove /dev/sdc1 /dev/sdb1
  /dev/sdc1: Moved: 14.7%
  /dev/sdc1: Moved: 30.3%
  /dev/sdc1: Moved: 45.7%
  /dev/sdc1: Moved: 61.0%
  /dev/sdc1: Moved: 76.6%
  /dev/sdc1: Moved: 92.2%
  /dev/sdc1: Moved: 100.0%


				移​​​​​​​動​​​​​​​了​​​​​​​資​​​​​​​料​​​​​​​之​​​​​​​後​​​​​​​，您​​​​​​​便​​​​​​​會​​​​​​​看​​​​​​​見​​​​​​​ /dev/sdc1 上​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​空​​​​​​​間​​​​​​​都​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# pvscan
  PV /dev/sda1   VG myvg   lvm2 [17.15 GB / 0    free]
  PV /dev/sdb1   VG myvg   lvm2 [17.15 GB / 10.80 GB free]
  PV /dev/sdc1   VG myvg   lvm2 [17.15 GB / 17.15 GB free]
  Total: 3 [51.45 GB] / in use: 3 [51.45 GB] / in no VG: 0 [0   ]



      ⁠5.3.3. 分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




				若​​​​​​​要​​​​​​​建​​​​​​​立​​​​​​​新​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ yourvg，請​​​​​​​使​​​​​​​用​​​​​​​ vgsplit 指​​​​​​​令​​​​​​​來​​​​​​​分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ myvg。​​​​​​​
			

				在​​​​​​​您​​​​​​​能​​​​​​​夠​​​​​​​分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​之​​​​​​​前​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​必​​​​​​​須​​​​​​​被​​​​​​​停​​​​​​​用​​​​​​​。​​​​​​​若​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​已​​​​​​​被​​​​​​​掛​​​​​​​載​​​​​​​，您​​​​​​​必​​​​​​​須​​​​​​​在​​​​​​​停​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​前​​​​​​​先​​​​​​​將​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​卸​​​​​​​載​​​​​​​。​​​​​​​
			

				您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ lvchange 指​​​​​​​令​​​​​​​或​​​​​​​是​​​​​​​ vgchange 指​​​​​​​令​​​​​​​來​​​​​​​停​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​可​​​​​​​停​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ mylv 然​​​​​​​後​​​​​​​由​​​​​​​ myvg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​分​​​​​​​割​​​​​​​ yourvg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，然​​​​​​​後​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​ /dev/sdc1 移​​​​​​​至​​​​​​​新​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ yourvg 中​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# lvchange -a n /dev/myvg/mylv
[root@tng3-1 ~]# vgsplit myvg yourvg /dev/sdc1
  Volume group "yourvg" successfully split from "myvg"


				您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ vgs 指​​​​​​​令​​​​​​​來​​​​​​​查​​​​​​​看​​​​​​​這​​​​​​​兩​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​屬​​​​​​​性​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# vgs
  VG     #PV #LV #SN Attr   VSize  VFree
  myvg     2   1   0 wz--n- 34.30G 10.80G
  yourvg   1   0   0 wz--n- 17.15G 17.15G



      ⁠5.3.4. 建​​​​​​​立​​​​​​​新​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				在​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​新​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​之​​​​​​​後​​​​​​​，您​​​​​​​便​​​​​​​可​​​​​​​新​​​​​​​建​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ yourlv。​​​​​​​
			

[root@tng3-1 ~]# lvcreate -L5G -n yourlv yourvg
  Logical volume "yourlv" created



      ⁠5.3.5. 製​​​​​​​作​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​和​​​​​​​掛​​​​​​​載​​​​​​​新​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				您​​​​​​​可​​​​​​​在​​​​​​​新​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​然​​​​​​​後​​​​​​​將​​​​​​​它​​​​​​​掛​​​​​​​載​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]#  gfs_mkfs -plock_nolock -j 1 /dev/yourvg/yourlv
This will destroy any data on /dev/yourvg/yourlv.

Are you sure you want to proceed? [y/n] y

Device:                    /dev/yourvg/yourlv
Blocksize:                 4096
Filesystem Size:           1277816
Journals:                  1
Resource Groups:           20
Locking Protocol:          lock_nolock
Lock Table:

Syncing...
All Done

[root@tng3-1 ~]# mount /dev/yourvg/yourlv /mnt


      ⁠5.3.6. 啟​​​​​​​用​​​​​​​和​​​​​​​掛​​​​​​​載​​​​​​​原​​​​​​​本​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




				因​​​​​​​為​​​​​​​您​​​​​​​必​​​​​​​須​​​​​​​停​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ mylv，因​​​​​​​此​​​​​​​在​​​​​​​您​​​​​​​掛​​​​​​​載​​​​​​​它​​​​​​​之​​​​​​​前​​​​​​​您​​​​​​​必​​​​​​​須​​​​​​​再​​​​​​​次​​​​​​​啟​​​​​​​用​​​​​​​它​​​​​​​。​​​​​​​
			

root@tng3-1 ~]# lvchange -a y mylv

[root@tng3-1 ~]# mount /dev/myvg/mylv /mnt
[root@tng3-1 ~]# df
Filesystem           1K-blocks      Used Available Use% Mounted on
/dev/yourvg/yourlv    24507776        32  24507744   1% /mnt
/dev/myvg/mylv        24507776        32  24507744   1% /mnt




      ⁠5.4. 由​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​磁​​​​​​​碟​​​​​​​




			此​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​如​​​​​​​何​​​​​​​將​​​​​​​磁​​​​​​​碟​​​​​​​由​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​（為​​​​​​​了​​​​​​​更​​​​​​​換​​​​​​​磁​​​​​​​碟​​​​​​​或​​​​​​​是​​​​​​​使​​​​​​​用​​​​​​​該​​​​​​​磁​​​​​​​碟​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​不​​​​​​​同​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​一​​​​​​​部​​​​​​​分​​​​​​​）。​​​​​​​若​​​​​​​要​​​​​​​移​​​​​​​除​​​​​​​磁​​​​​​​碟​​​​​​​，您​​​​​​​首​​​​​​​先​​​​​​​必​​​​​​​須​​​​​​​將​​​​​​​ LVM 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​移​​​​​​​至​​​​​​​一​​​​​​​個​​​​​​​或​​​​​​​一​​​​​​​組​​​​​​​不​​​​​​​同​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​中​​​​​​​。​​​​​​​
		

      ⁠5.4.1. 將​​​​​​​扇​​​​​​​區​​​​​​​移​​​​​​​至​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​




				在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​被​​​​​​​分​​​​​​​配​​​​​​​至​​​​​​​ myvg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​四​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​。​​​​​​​
			

[root@tng3-1]# pvs -o+pv_used
  PV         VG   Fmt  Attr PSize  PFree  Used
  /dev/sda1  myvg lvm2 a-   17.15G 12.15G  5.00G
  /dev/sdb1  myvg lvm2 a-   17.15G 12.15G  5.00G
  /dev/sdc1  myvg lvm2 a-   17.15G 12.15G  5.00G
  /dev/sdd1  myvg lvm2 a-   17.15G  2.15G 15.00G


				我​​​​​​​們​​​​​​​希​​​​​​​望​​​​​​​將​​​​​​​ /dev/sdb1 的​​​​​​​扇​​​​​​​區​​​​​​​移​​​​​​​除​​​​​​​，如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​我​​​​​​​們​​​​​​​才​​​​​​​能​​​​​​​將​​​​​​​該​​​​​​​磁​​​​​​​碟​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​
			

				若​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​其​​​​​​​它​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​有​​​​​​​足​​​​​​​夠​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​可​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​您​​​​​​​希​​​​​​​望​​​​​​​移​​​​​​​除​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​執​​​​​​​行​​​​​​​ pvmove 指​​​​​​​令​​​​​​​並​​​​​​​且​​​​​​​不​​​​​​​使​​​​​​​用​​​​​​​其​​​​​​​它​​​​​​​選​​​​​​​項​​​​​​​，如​​​​​​​此​​​​​​​一​​​​​​​來​​​​​​​扇​​​​​​​區​​​​​​​便​​​​​​​會​​​​​​​被​​​​​​​分​​​​​​​配​​​​​​​置​​​​​​​其​​​​​​​它​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# pvmove /dev/sdb1
  /dev/sdb1: Moved: 2.0%
 ...
  /dev/sdb1: Moved: 79.2%
 ...
  /dev/sdb1: Moved: 100.0%


				當​​​​​​​ pvmove 指​​​​​​​令​​​​​​​執​​​​​​​行​​​​​​​完​​​​​​​成​​​​​​​後​​​​​​​，扇​​​​​​​區​​​​​​​的​​​​​​​分​​​​​​​配​​​​​​​會​​​​​​​如​​​​​​​下​​​​​​​所​​​​​​​示​​​​​​​：
			

[root@tng3-1]# pvs -o+pv_used
  PV         VG   Fmt  Attr PSize  PFree  Used
  /dev/sda1  myvg lvm2 a-   17.15G  7.15G 10.00G
  /dev/sdb1  myvg lvm2 a-   17.15G 17.15G     0
  /dev/sdc1  myvg lvm2 a-   17.15G 12.15G  5.00G
  /dev/sdd1  myvg lvm2 a-   17.15G  2.15G 15.00G


				請​​​​​​​使​​​​​​​用​​​​​​​ vgreduce 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​ /dev/sdb1 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​
			

[root@tng3-1 ~]# vgreduce myvg /dev/sdb1
  Removed "/dev/sdb1" from volume group "myvg"
[root@tng3-1 ~]# pvs
  PV         VG   Fmt  Attr PSize  PFree
  /dev/sda1  myvg lvm2 a-   17.15G  7.15G
  /dev/sdb1       lvm2 --   17.15G 17.15G
  /dev/sdc1  myvg lvm2 a-   17.15G 12.15G
  /dev/sdd1  myvg lvm2 a-   17.15G  2.15G


				磁​​​​​​​碟​​​​​​​現​​​​​​​在​​​​​​​可​​​​​​​被​​​​​​​實​​​​​​​體​​​​​​​移​​​​​​​除​​​​​​​或​​​​​​​分​​​​​​​配​​​​​​​給​​​​​​​其​​​​​​​他​​​​​​​用​​​​​​​戶​​​​​​​。​​​​​​​
			


      ⁠5.4.2. 將​​​​​​​扇​​​​​​​區​​​​​​​移​​​​​​​至​​​​​​​新​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​




				在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​分​​​​​​​配​​​​​​​在​​​​​​​ myvg 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​三​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​：
			

[root@tng3-1]# pvs -o+pv_used
  PV         VG   Fmt  Attr PSize  PFree  Used
  /dev/sda1  myvg lvm2 a-   17.15G  7.15G 10.00G
  /dev/sdb1  myvg lvm2 a-   17.15G 15.15G  2.00G
  /dev/sdc1  myvg lvm2 a-   17.15G 15.15G  2.00G


				我​​​​​​​們​​​​​​​希​​​​​​​望​​​​​​​將​​​​​​​ /dev/sdb1 的​​​​​​​扇​​​​​​​區​​​​​​​移​​​​​​​至​​​​​​​新​​​​​​​的​​​​​​​ /dev/sdd1 裝​​​​​​​置​​​​​​​上​​​​​​​。​​​​​​​
			

      ⁠5.4.2.1. 新​​​​​​​建​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




					由​​​​​​​ /dev/sdd1 建​​​​​​​立​​​​​​​新​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

[root@tng3-1 ~]# pvcreate /dev/sdd1
  Physical volume "/dev/sdd1" successfully created



      ⁠5.4.2.2. 新​​​​​​​增​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​




					新​​​​​​​增​​​​​​​ /dev/sdd1 至​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ myvg 中​​​​​​​。​​​​​​​
				

[root@tng3-1 ~]# vgextend myvg /dev/sdd1
  Volume group "myvg" successfully extended
[root@tng3-1]# pvs -o+pv_used
  PV         VG   Fmt  Attr PSize  PFree  Used
  /dev/sda1   myvg lvm2 a-   17.15G  7.15G 10.00G
  /dev/sdb1   myvg lvm2 a-   17.15G 15.15G  2.00G
  /dev/sdc1   myvg lvm2 a-   17.15G 15.15G  2.00G
  /dev/sdd1   myvg lvm2 a-   17.15G 17.15G     0



      ⁠5.4.2.3. 移​​​​​​​動​​​​​​​資​​​​​​​料​​​​​​​




					使​​​​​​​用​​​​​​​ pvmove 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​由​​​​​​​ /dev/sdb1 移​​​​​​​至​​​​​​​ /dev/sdd1。​​​​​​​
				

[root@tng3-1 ~]# pvmove /dev/sdb1 /dev/sdd1
  /dev/sdb1: Moved: 10.0%
...
  /dev/sdb1: Moved: 79.7%
...
  /dev/sdb1: Moved: 100.0%

[root@tng3-1]# pvs -o+pv_used
  PV          VG   Fmt  Attr PSize  PFree  Used
  /dev/sda1   myvg lvm2 a-   17.15G  7.15G 10.00G
  /dev/sdb1   myvg lvm2 a-   17.15G 17.15G     0
  /dev/sdc1   myvg lvm2 a-   17.15G 15.15G  2.00G
  /dev/sdd1   myvg lvm2 a-   17.15G 15.15G  2.00G



      ⁠5.4.2.4. 將​​​​​​​舊​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​




					當​​​​​​​您​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​由​​​​​​​ /dev/sdb1 中​​​​​​​移​​​​​​​走​​​​​​​後​​​​​​​，您​​​​​​​便​​​​​​​可​​​​​​​將​​​​​​​它​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​
				

[root@tng3-1 ~]# vgreduce myvg /dev/sdb1
  Removed "/dev/sdb1" from volume group "myvg"


					您​​​​​​​現​​​​​​​在​​​​​​​已​​​​​​​能​​​​​​​將​​​​​​​磁​​​​​​​碟​​​​​​​重​​​​​​​新​​​​​​​分​​​​​​​配​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​或​​​​​​​將​​​​​​​磁​​​​​​​碟​​​​​​​由​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​
				




      ⁠5.5. 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​




			Creating a mirrored LVM logical volume in a cluster requires the same commands and procedures as creating a mirrored LVM logical volume on a single node. However, in order to create a mirrored LVM volume in a cluster the cluster and cluster mirror infrastructure must be running, the cluster must be quorate, and the locking type in the lvm.conf file must be set correctly to enable cluster locking, either directly or by means of the lvmconf command as described in 節 3.1, “在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​”.
		

			下​​​​​​​列​​​​​​​程​​​​​​​序​​​​​​​將​​​​​​​會​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​鏡​​​​​​​像​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​。​​​​​​​首​​​​​​​先​​​​​​​，程​​​​​​​序​​​​​​​會​​​​​​​查​​​​​​​看​​​​​​​叢​​​​​​​集​​​​​​​服​​​​​​​務​​​​​​​是​​​​​​​否​​​​​​​已​​​​​​​安​​​​​​​裝​​​​​​​並​​​​​​​運​​​​​​​作​​​​​​​中​​​​​​​，然​​​​​​​後​​​​​​​該​​​​​​​程​​​​​​​序​​​​​​​便​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
		
	
					若​​​​​​​要​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​會​​​​​​​被​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​節​​​​​​​點​​​​​​​共​​​​​​​享​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，叢​​​​​​​集​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​節​​​​​​​點​​​​​​​的​​​​​​​ lvm.conf 檔​​​​​​​案​​​​​​​裡​​​​​​​的​​​​​​​鎖​​​​​​​定​​​​​​​類​​​​​​​型​​​​​​​皆​​​​​​​必​​​​​​​須​​​​​​​經​​​​​​​過​​​​​​​正​​​​​​​確​​​​​​​設​​​​​​​置​​​​​​​。​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，鎖​​​​​​​定​​​​​​​類​​​​​​​型​​​​​​​會​​​​​​​被​​​​​​​設​​​​​​​為​​​​​​​ local。​​​​​​​若​​​​​​​要​​​​​​​進​​​​​​​行​​​​​​​修​​​​​​​改​​​​​​​，請​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​的​​​​​​​各​​​​​​​個​​​​​​​節​​​​​​​點​​​​​​​中​​​​​​​執​​​​​​​行​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​，以​​​​​​​啟​​​​​​​用​​​​​​​叢​​​​​​​集​​​​​​​鎖​​​​​​​定​​​​​​​：
				

# /usr/sbin/lvmconf --enable-cluster

	
					若​​​​​​​要​​​​​​​建​​​​​​​立​​​​​​​叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，叢​​​​​​​集​​​​​​​架​​​​​​​構​​​​​​​必​​​​​​​須​​​​​​​經​​​​​​​過​​​​​​​設​​​​​​​定​​​​​​​並​​​​​​​執​​​​​​​行​​​​​​​於​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​。​​​​​​​以​​​​​​​下​​​​​​​範​​​​​​​例​​​​​​​驗​​​​​​​證​​​​​​​了​​​​​​​ clvmd daemon 正​​​​​​​在​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​運​​​​​​​作​​​​​​​：
				

[root@doc-07 ~]# ps auxw | grep clvmd
root     17642  0.0  0.1 32164 1072 ?        Ssl  Apr06   0:00 clvmd -T20 -t 90


					下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​叢​​​​​​​集​​​​​​​狀​​​​​​​態​​​​​​​的​​​​​​​本​​​​​​​機​​​​​​​視​​​​​​​點​​​​​​​：
				

[root@doc-07 ~]# cman_tool services
Service          Name                              GID LID State     Code
...
DLM Lock Space:  "clvmd"                             7   3 run       -
[1 2 3]
...


	
					請​​​​​​​確​​​​​​​認​​​​​​​ cmirror 與​​​​​​​ cmirror-kmod 套​​​​​​​件​​​​​​​已​​​​​​​被​​​​​​​安​​​​​​​裝​​​​​​​。​​​​​​​cmirror-kmod 套​​​​​​​件​​​​​​​需​​​​​​​根​​​​​​​據​​​​​​​運​​​​​​​作​​​​​​​中​​​​​​​的​​​​​​​ kernel 來​​​​​​​進​​​​​​​行​​​​​​​安​​​​​​​裝​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，若​​​​​​​運​​​​​​​作​​​​​​​中​​​​​​​的​​​​​​​ kernel 為​​​​​​​ kernel-largesmp 的​​​​​​​話​​​​​​​，您​​​​​​​便​​​​​​​需​​​​​​​要​​​​​​​安​​​​​​​裝​​​​​​​ cmirror-kmod-largesmp 來​​​​​​​相​​​​​​​應​​​​​​​ kernel 版​​​​​​​本​​​​​​​。​​​​​​​
				

	
					啟​​​​​​​用​​​​​​​ cmirror 服​​​​​​​務​​​​​​​。​​​​​​​
				

[root@doc-07 ~]# service cmirror start
Loading clustered mirror log:                              [  OK  ]


	
					建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​。​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​步​​​​​​​驟​​​​​​​就​​​​​​​是​​​​​​​建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​三​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​其​​​​​​​中​​​​​​​兩​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​將​​​​​​​會​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​ leg，並​​​​​​​且​​​​​​​第​​​​​​​三​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​將​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​ log。​​​​​​​
				

[root@doc-07 ~]# pvcreate /dev/xvdb1
  Physical volume "/dev/xvdb1" successfully created
[root@doc-07 ~]# pvcreate /dev/xvdb2
  Physical volume "/dev/xvdb2" successfully created
[root@doc-07 ~]# pvcreate /dev/xvdc1
  Physical volume "/dev/xvdc1" successfully created


	
					建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg001，它​​​​​​​將​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​先​​​​​​​前​​​​​​​步​​​​​​​驟​​​​​​​中​​​​​​​所​​​​​​​建​​​​​​​立​​​​​​​的​​​​​​​三​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

[root@doc-07 ~]# vgcreate vg001 /dev/xvdb1 /dev/xvdb2 /dev/xvdc1
  Clustered volume group "vg001" successfully created


					Note that the output of the vgcreate command indicates that the volume group is clustered. You can verify that a volume group is clustered with the vgs command, which will show the volume group's attributes. If a volume group is clustered, it will show a c attribute.
				

[root@doc-07 ~]# vgs vg001
  VG       #PV #LV #SN Attr   VSize  VFree
  vg001      3   0   0 wz--nc 68.97G 68.97G


	
					建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​將​​​​​​​會​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg001 建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​ mirrorlv。​​​​​​​此​​​​​​​卷​​​​​​​冊​​​​​​​含​​​​​​​有​​​​​​​一​​​​​​​個​​​​​​​鏡​​​​​​​像​​​​​​​ leg。​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​會​​​​​​​指​​​​​​​定​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​哪​​​​​​​個​​​​​​​扇​​​​​​​區​​​​​​​會​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
				

[root@doc-07 ~]# lvcreate -l 1000 -m1 vg001 -n mirrorlv /dev/xvdb1:1-1000 /dev/xvdb2:1-1000 /dev/xvdc1:0
  Logical volume "mirrorlv" created


					您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 指​​​​​​​令​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​鏡​​​​​​​像​​​​​​​建​​​​​​​立​​​​​​​的​​​​​​​完​​​​​​​成​​​​​​​度​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​鏡​​​​​​​像​​​​​​​已​​​​​​​完​​​​​​​成​​​​​​​了​​​​​​​ 47% 的​​​​​​​同​​​​​​​步​​​​​​​、​​​​​​​接​​​​​​​著​​​​​​​ 91%，然​​​​​​​後​​​​​​​當​​​​​​​鏡​​​​​​​像​​​​​​​完​​​​​​​成​​​​​​​時​​​​​​​將​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​ 100% 同​​​​​​​步​​​​​​​化​​​​​​​。​​​​​​​
				

[root@doc-07 log]# lvs vg001/mirrorlv
  LV       VG       Attr   LSize Origin Snap%  Move Log           Copy%  Convert
  mirrorlv vg001    mwi-a- 3.91G                    vg001_mlog     47.00
[root@doc-07 log]# lvs vg001/mirrorlv
  LV       VG       Attr   LSize Origin Snap%  Move Log           Copy%  Convert
  mirrorlv vg001    mwi-a- 3.91G                    vg001_mlog     91.00   
[root@doc-07 ~]#  lvs vg001/mirrorlv
  LV       VG       Attr   LSize Origin Snap%  Move Log           Copy%  Convert
  mirrorlv vg001    mwi-a- 3.91G                    vg001_mlog    100.00


					鏡​​​​​​​像​​​​​​​完​​​​​​​成​​​​​​​後​​​​​​​將​​​​​​​會​​​​​​​被​​​​​​​紀​​​​​​​錄​​​​​​​在​​​​​​​系​​​​​​​統​​​​​​​日​​​​​​​誌​​​​​​​檔​​​​​​​中​​​​​​​：
				

May 10 14:52:52 doc-07 [19402]: Monitoring mirror device vg001-mirrorlv for events
May 10 14:55:00 doc-07 lvm[19402]: vg001-mirrorlv is now in-sync


	
					您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 指​​​​​​​令​​​​​​​以​​​​​​​及​​​​​​​ -o +devices 選​​​​​​​項​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​配​​​​​​​置​​​​​​​，包​​​​​​​括​​​​​​​鏡​​​​​​​像​​​​​​​ leg 是​​​​​​​由​​​​​​​哪​​​​​​​些​​​​​​​裝​​​​​​​置​​​​​​​所​​​​​​​組​​​​​​​成​​​​​​​的​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，您​​​​​​​可​​​​​​​發​​​​​​​現​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​是​​​​​​​由​​​​​​​兩​​​​​​​個​​​​​​​ linear image 和​​​​​​​一​​​​​​​個​​​​​​​ log 所​​​​​​​組​​​​​​​成​​​​​​​的​​​​​​​。​​​​​​​
				

[root@doc-07 ~]# lvs -a -o +devices
  LV                  VG         Attr   LSize  Origin Snap%  Move Log           Copy%  Convert Devices                                  
  mirrorlv            vg001      mwi-a-  3.91G                    mirrorlv_mlog 100.00         mirrorlv_mimage_0(0),mirrorlv_mimage_1(0)
  [mirrorlv_mimage_0] vg001      iwi-ao  3.91G                                                 /dev/xvdb1(1)                            
  [mirrorlv_mimage_1] vg001      iwi-ao  3.91G                                                 /dev/xvdb2(1)                            
  [mirrorlv_mlog]     vg001      lwi-ao  4.00M                                                 /dev/xvdc1(0)


					在​​​​​​​ RHEL 5.2 或​​​​​​​更​​​​​​​新​​​​​​​版​​​​​​​本​​​​​​​上​​​​​​​，您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 的​​​​​​​ seg_pe_ranges 選​​​​​​​項​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​資​​​​​​​料​​​​​​​格​​​​​​​式​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​此​​​​​​​選​​​​​​​項​​​​​​​來​​​​​​​驗​​​​​​​證​​​​​​​您​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​是​​​​​​​否​​​​​​​正​​​​​​​確​​​​​​​。​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​會​​​​​​​將​​​​​​​ PE 範​​​​​​​圍​​​​​​​以​​​​​​​ lvcreate 與​​​​​​​ lvresize 指​​​​​​​令​​​​​​​所​​​​​​​接​​​​​​​受​​​​​​​的​​​​​​​輸​​​​​​​入​​​​​​​格​​​​​​​式​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​。​​​​​​​
				

[root@doc-07 ~]# lvs -a -o +seg_pe_ranges --segments
  PE Ranges                                      
  mirrorlv_mimage_0:0-999 mirrorlv_mimage_1:0-999
  /dev/xvdb1:1-1000                              
  /dev/xvdb2:1-1000                              
  /dev/xvdc1:0-0


					當​​​​​​​您​​​​​​​建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​時​​​​​​​，您​​​​​​​將​​​​​​​會​​​​​​​建​​​​​​​立​​​​​​​ clustered_log dlm 空​​​​​​​間​​​​​​​，它​​​​​​​將​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​所​​​​​​​有​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​ dlm lock。​​​​​​​
				

[root@doc-07 log]# cman_tool services
Service          Name                              GID LID State     Code
Fence Domain:    "default"                           4   2 run       -
[1 2 3]

DLM Lock Space:  "clvmd"                            12   7 run       -
[1 2 3]

DLM Lock Space:  "clustered_log"                    14   9 run       -
[1 2 3]

User:            "usrm::manager"                    10   4 run       -
[1 2 3]




注意


				For information on recovering from the failure of one of the legs of an LVM mirrored volume, see 節 6.3, “由​​​​​​​ LVM 鏡​​​​​​​像​​​​​​​錯​​​​​​​誤​​​​​​​中​​​​​​​復​​​​​​​原​​​​​​​”.
			





      ⁠章 6. LVM 疑​​​​​​​難​​​​​​​排​​​​​​​解​​​​​​​




		此​​​​​​​章​​​​​​​節​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​各​​​​​​​種​​​​​​​ LVM 問​​​​​​​題​​​​​​​進​​​​​​​行​​​​​​​疑​​​​​​​難​​​​​​​排​​​​​​​解​​​​​​​的​​​​​​​指​​​​​​​南​​​​​​​。​​​​​​​
	

      ⁠6.1. 疑​​​​​​​難​​​​​​​排​​​​​​​解​​​​​​​診​​​​​​​斷​​​​​​​結​​​​​​​果​​​​​​​




			若​​​​​​​指​​​​​​​令​​​​​​​不​​​​​​​如​​​​​​​預​​​​​​​期​​​​​​​地​​​​​​​運​​​​​​​作​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​下​​​​​​​列​​​​​​​方​​​​​​​式​​​​​​​來​​​​​​​取​​​​​​​得​​​​​​​診​​​​​​​斷​​​​​​​結​​​​​​​果​​​​​​​：
		
	
					使​​​​​​​用​​​​​​​任​​​​​​​何​​​​​​​指​​​​​​​令​​​​​​​的​​​​​​​ -v、​​​​​​​-vv、​​​​​​​-vvv 或​​​​​​​ -vvvv 引​​​​​​​數​​​​​​​來​​​​​​​取​​​​​​​得​​​​​​​更​​​​​​​加​​​​​​​詳​​​​​​​細​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
				

	
					If the problem is related to the logical volume activation, set 'activation = 1' in the 'log' section of the configuration file and run the command with the -vvvv argument. After you have finished examining this output be sure to reset this parameter to 0, to avoid possible problems with the machine locking during low memory situations.
				

	
					請​​​​​​​執​​​​​​​行​​​​​​​ lvmdump 指​​​​​​​令​​​​​​​，它​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​診​​​​​​​斷​​​​​​​用​​​​​​​的​​​​​​​資​​​​​​​訊​​​​​​​傾​​​​​​​印​​​​​​​。​​​​​​​如​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​更​​​​​​​多​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​參​​​​​​​閱​​​​​​​ lvmdump(8) man page。​​​​​​​
				

	
					您​​​​​​​可​​​​​​​執​​​​​​​行​​​​​​​ lvs -v、​​​​​​​pvs -a 或​​​​​​​ dmsetup info -c 指​​​​​​​令​​​​​​​來​​​​​​​取​​​​​​​得​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					在​​​​​​​ /etc/lvm/backup 檔​​​​​​​案​​​​​​​中​​​​​​​（或​​​​​​​於​​​​​​​ /etc/lvm/archive 檔​​​​​​​案​​​​​​​中​​​​​​​的​​​​​​​壓​​​​​​​縮​​​​​​​版​​​​​​​本​​​​​​​）檢​​​​​​​查​​​​​​​ metadata 的​​​​​​​最​​​​​​​後​​​​​​​一​​​​​​​個​​​​​​​備​​​​​​​份​​​​​​​。​​​​​​​
				

	
					透​​​​​​​過​​​​​​​執​​​​​​​行​​​​​​​ lvm dumpconfig 指​​​​​​​令​​​​​​​來​​​​​​​檢​​​​​​​查​​​​​​​目​​​​​​​前​​​​​​​的​​​​​​​配​​​​​​​置​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
				

	
					檢​​​​​​​查​​​​​​​ /etc/lvm 目​​​​​​​錄​​​​​​​中​​​​​​​的​​​​​​​ .cache 檔​​​​​​​案​​​​​​​來​​​​​​​取​​​​​​​得​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​哪​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​含​​​​​​​有​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​記​​​​​​​錄​​​​​​​。​​​​​​​
				





      ⁠6.2. 顯​​​​​​​示​​​​​​​錯​​​​​​​誤​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​




			您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 或​​​​​​​ vgs 指​​​​​​​令​​​​​​​的​​​​​​​ -P 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​原​​​​​​​本​​​​​​​不​​​​​​​會​​​​​​​出​​​​​​​現​​​​​​​在​​​​​​​輸​​​​​​​出​​​​​​​中​​​​​​​，有​​​​​​​關​​​​​​​於​​​​​​​錯​​​​​​​誤​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​這​​​​​​​個​​​​​​​引​​​​​​​數​​​​​​​允​​​​​​​許​​​​​​​了​​​​​​​一​​​​​​​些​​​​​​​作​​​​​​​業​​​​​​​的​​​​​​​進​​​​​​​行​​​​​​​，儘​​​​​​​管​​​​​​​內​​​​​​​部​​​​​​​的​​​​​​​ metadata 並​​​​​​​不​​​​​​​完​​​​​​​全​​​​​​​地​​​​​​​一​​​​​​​致​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，若​​​​​​​構​​​​​​​成​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg 的​​​​​​​其​​​​​​​中​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​的​​​​​​​話​​​​​​​，vgs 指​​​​​​​令​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​下​​​​​​​列​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

[root@link-07 tmp]# vgs -o +devices
  Volume group "vg" not found


			若​​​​​​​您​​​​​​​指​​​​​​​定​​​​​​​了​​​​​​​ vgs 指​​​​​​​令​​​​​​​的​​​​​​​ -P 引​​​​​​​數​​​​​​​的​​​​​​​話​​​​​​​，卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​還​​​​​​​是​​​​​​​無​​​​​​​法​​​​​​​使​​​​​​​用​​​​​​​，不​​​​​​​過​​​​​​​您​​​​​​​可​​​​​​​看​​​​​​​見​​​​​​​更​​​​​​​多​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​錯​​​​​​​誤​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
		

[root@link-07 tmp]# vgs -P -o +devices
  Partial mode. Incomplete volume groups will be activated read-only.
  VG   #PV #LV #SN Attr   VSize VFree Devices
  vg     9   2   0 rz-pn- 2.11T 2.07T unknown device(0)
  vg     9   2   0 rz-pn- 2.11T 2.07T unknown device(5120),/dev/sda1(0)


			在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，錯​​​​​​​誤​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​會​​​​​​​造​​​​​​​成​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​線​​​​​​​性​​​​​​​和​​​​​​​等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​。​​​​​​​缺​​​​​​​少​​​​​​​了​​​​​​​ -P 引​​​​​​​數​​​​​​​的​​​​​​​ lvs 指​​​​​​​令​​​​​​​會​​​​​​​顯​​​​​​​示​​​​​​​下​​​​​​​列​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

[root@link-07 tmp]# lvs -a -o +devices
  Volume group "vg" not found


			使​​​​​​​用​​​​​​​ -P 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​錯​​​​​​​誤​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
		

[root@link-07 tmp]# lvs -P -a -o +devices
  Partial mode. Incomplete volume groups will be activated read-only.
  LV     VG   Attr   LSize  Origin Snap%  Move Log Copy%  Devices
  linear vg   -wi-a- 20.00G                               unknown device(0)
  stripe vg   -wi-a- 20.00G                               unknown device(5120),/dev/sda1(0)


			下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​當​​​​​​​某​​​​​​​個​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ leg 發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​時​​​​​​​而​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ -P 引​​​​​​​數​​​​​​​的​​​​​​​ pvs 和​​​​​​​ lvs 指​​​​​​​令​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

root@link-08 ~]#  vgs -a -o +devices -P
  Partial mode. Incomplete volume groups will be activated read-only.
  VG    #PV #LV #SN Attr   VSize VFree Devices
  corey   4   4   0 rz-pnc 1.58T 1.34T my_mirror_mimage_0(0),my_mirror_mimage_1(0)
  corey   4   4   0 rz-pnc 1.58T 1.34T /dev/sdd1(0)
  corey   4   4   0 rz-pnc 1.58T 1.34T unknown device(0)
  corey   4   4   0 rz-pnc 1.58T 1.34T /dev/sdb1(0)


[root@link-08 ~]# lvs -a -o +devices -P
  Partial mode. Incomplete volume groups will be activated read-only.
  LV                   VG    Attr   LSize   Origin Snap%  Move Log            Copy%  Devices
  my_mirror            corey mwi-a- 120.00G                    my_mirror_mlog   1.95 my_mirror_mimage_0(0),my_mirror_mimage_1(0)
  [my_mirror_mimage_0] corey iwi-ao 120.00G                                          unknown device(0)
  [my_mirror_mimage_1] corey iwi-ao 120.00G                                          /dev/sdb1(0)
  [my_mirror_mlog]     corey lwi-ao   4.00M                                          /dev/sdd1(0)



      ⁠6.3. 由​​​​​​​ LVM 鏡​​​​​​​像​​​​​​​錯​​​​​​​誤​​​​​​​中​​​​​​​復​​​​​​​原​​​​​​​




			此​​​​​​​部​​​​​​​份​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​從​​​​​​​「​​​​​​​基​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​裝​​​​​​​置​​​​​​​發​​​​​​​生​​​​​​​了​​​​​​​錯​​​​​​​誤​​​​​​​所​​​​​​​造​​​​​​​成​​​​​​​的​​​​​​​ LVM 鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ leg 錯​​​​​​​誤​​​​​​​」​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​復​​​​​​​原​​​​​​​之​​​​​​​範​​​​​​​例​​​​​​​。​​​​​​​當​​​​​​​一​​​​​​​個​​​​​​​鏡​​​​​​​像​​​​​​​ leg 發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​時​​​​​​​，LVM 便​​​​​​​會​​​​​​​將​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​轉​​​​​​​換​​​​​​​為​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​，它​​​​​​​會​​​​​​​和​​​​​​​先​​​​​​​前​​​​​​​相​​​​​​​同​​​​​​​地​​​​​​​繼​​​​​​​續​​​​​​​進​​​​​​​行​​​​​​​作​​​​​​​業​​​​​​​不​​​​​​​過​​​​​​​缺​​​​​​​少​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​重​​​​​​​複​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，您​​​​​​​可​​​​​​​新​​​​​​​增​​​​​​​一​​​​​​​個​​​​​​​新​​​​​​​的​​​​​​​磁​​​​​​​碟​​​​​​​裝​​​​​​​置​​​​​​​至​​​​​​​系​​​​​​​統​​​​​​​，使​​​​​​​用​​​​​​​它​​​​​​​來​​​​​​​取​​​​​​​代​​​​​​​實​​​​​​​體​​​​​​​裝​​​​​​​置​​​​​​​並​​​​​​​重​​​​​​​建​​​​​​​鏡​​​​​​​像​​​​​​​。​​​​​​​
		

			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​將​​​​​​​會​​​​​​​使​​​​​​​用​​​​​​​於​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
		

[root@link-08 ~]# pvcreate /dev/sd[abcdefgh][12]
  Physical volume "/dev/sda1" successfully created
  Physical volume "/dev/sda2" successfully created
  Physical volume "/dev/sdb1" successfully created
  Physical volume "/dev/sdb2" successfully created
  Physical volume "/dev/sdc1" successfully created
  Physical volume "/dev/sdc2" successfully created
  Physical volume "/dev/sdd1" successfully created
  Physical volume "/dev/sdd2" successfully created
  Physical volume "/dev/sde1" successfully created
  Physical volume "/dev/sde2" successfully created
  Physical volume "/dev/sdf1" successfully created
  Physical volume "/dev/sdf2" successfully created
  Physical volume "/dev/sdg1" successfully created
  Physical volume "/dev/sdg2" successfully created
  Physical volume "/dev/sdh1" successfully created
  Physical volume "/dev/sdh2" successfully created


			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​建​​​​​​​立​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ vg 和​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​ groupfs。​​​​​​​
		

[root@link-08 ~]# vgcreate vg /dev/sd[abcdefgh][12]
  Volume group "vg" successfully created
[root@link-08 ~]# lvcreate -L 750M -n groupfs -m 1 vg /dev/sda1 /dev/sdb1 /dev/sdc1
  Rounding up size to full physical extent 752.00 MB
  Logical volume "groupfs" created


			您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 指​​​​​​​令​​​​​​​來​​​​​​​驗​​​​​​​證​​​​​​​ mirror leg 和​​​​​​​ mirror log 的​​​​​​​基​​​​​​​本​​​​​​​裝​​​​​​​置​​​​​​​和​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​。​​​​​​​請​​​​​​​注​​​​​​​意​​​​​​​，在​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，鏡​​​​​​​像​​​​​​​還​​​​​​​未​​​​​​​完​​​​​​​整​​​​​​​同​​​​​​​步​​​​​​​化​​​​​​​；您​​​​​​​應​​​​​​​等​​​​​​​到​​​​​​​ Copy% 這​​​​​​​個​​​​​​​欄​​​​​​​位​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ 100.00 之​​​​​​​後​​​​​​​才​​​​​​​繼​​​​​​​續​​​​​​​進​​​​​​​行​​​​​​​。​​​​​​​
		

[root@link-08 ~]# lvs -a -o +devices
  LV                 VG   Attr   LSize   Origin Snap%  Move Log          Copy% Devices
  groupfs            vg   mwi-a- 752.00M                    groupfs_mlog 21.28 groupfs_mimage_0(0),groupfs_mimage_1(0)
  [groupfs_mimage_0] vg   iwi-ao 752.00M                                       /dev/sda1(0)
  [groupfs_mimage_1] vg   iwi-ao 752.00M                                       /dev/sdb1(0)
  [groupfs_mlog]     vg   lwi-ao   4.00M                                       /dev/sdc1(0)

[root@link-08 ~]# lvs -a -o +devices
  LV                 VG   Attr   LSize   Origin Snap%  Move Log          Copy%  Devices
  groupfs            vg   mwi-a- 752.00M                    groupfs_mlog 100.00 groupfs_mimage_0(0),groupfs_mimage_1(0)
  [groupfs_mimage_0] vg   iwi-ao 752.00M                                        /dev/sda1(0)
  [groupfs_mimage_1] vg   iwi-ao 752.00M                                        /dev/sdb1(0)
  [groupfs_mlog]     vg   lwi-ao   4.00M     i                                  /dev/sdc1(0)


			在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​，/dev/sda1 這​​​​​​​個​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​主​​​​​​​要​​​​​​​ leg 發​​​​​​​生​​​​​​​了​​​​​​​錯​​​​​​​誤​​​​​​​。​​​​​​​任​​​​​​​何​​​​​​​寫​​​​​​​入​​​​​​​至​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​動​​​​​​​作​​​​​​​都​​​​​​​會​​​​​​​造​​​​​​​成​​​​​​​ LVM 偵​​​​​​​測​​​​​​​到​​​​​​​錯​​​​​​​誤​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​。​​​​​​​當​​​​​​​這​​​​​​​情​​​​​​​況​​​​​​​發​​​​​​​生​​​​​​​時​​​​​​​，LVM 會​​​​​​​將​​​​​​​鏡​​​​​​​像​​​​​​​轉​​​​​​​換​​​​​​​為​​​​​​​單​​​​​​​獨​​​​​​​的​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，若​​​​​​​要​​​​​​​進​​​​​​​行​​​​​​​轉​​​​​​​換​​​​​​​的​​​​​​​話​​​​​​​，請​​​​​​​執​​​​​​​行​​​​​​​ dd 這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​
		

[root@link-08 ~]# dd if=/dev/zero of=/dev/vg/groupfs count=10
10+0 records in
10+0 records out


			您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 指​​​​​​​令​​​​​​​來​​​​​​​驗​​​​​​​證​​​​​​​裝​​​​​​​置​​​​​​​現​​​​​​​在​​​​​​​是​​​​​​​否​​​​​​​是​​​​​​​個​​​​​​​ linear 裝​​​​​​​置​​​​​​​。​​​​​​​因​​​​​​​為​​​​​​​磁​​​​​​​碟​​​​​​​發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​，因​​​​​​​而​​​​​​​產​​​​​​​生​​​​​​​了​​​​​​​ I/O 錯​​​​​​​誤​​​​​​​。​​​​​​​
		

[root@link-08 ~]# lvs -a -o +devices
  /dev/sda1: read failed after 0 of 2048 at 0: Input/output error
  /dev/sda2: read failed after 0 of 2048 at 0: Input/output error
  LV      VG   Attr   LSize   Origin Snap%  Move Log Copy%  Devices
  groupfs vg   -wi-a- 752.00M                               /dev/sdb1(0)


			在​​​​​​​此​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，您​​​​​​​還​​​​​​​是​​​​​​​應​​​​​​​該​​​​​​​能​​​​​​​使​​​​​​​用​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，不​​​​​​​過​​​​​​​將​​​​​​​不​​​​​​​會​​​​​​​有​​​​​​​鏡​​​​​​​像​​​​​​​重​​​​​​​複​​​​​​​。​​​​​​​
		

			To rebuild the mirrored volume, you replace the broken drive and recreate the physical volume. If you use the same disk rather than replacing it with a new one, you will see "inconsistent" warnings when you run the pvcreate command.
		

[root@link-08 ~]# pvcreate /dev/sda[12]
  Physical volume "/dev/sda1" successfully created
  Physical volume "/dev/sda2" successfully created

[root@link-08 ~]# pvscan
  PV /dev/sdb1   VG vg   lvm2 [67.83 GB / 67.10 GB free]
  PV /dev/sdb2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdc1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdc2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdd1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdd2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sde1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sde2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdf1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdf2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdg1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdg2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdh1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdh2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sda1           lvm2 [603.94 GB]
  PV /dev/sda2           lvm2 [603.94 GB]
  Total: 16 [2.11 TB] / in use: 14 [949.65 GB] / in no VG: 2 [1.18 TB]


			接​​​​​​​下​​​​​​​來​​​​​​​請​​​​​​​透​​​​​​​過​​​​​​​新​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​來​​​​​​​延​​​​​​​伸​​​​​​​原​​​​​​​始​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​
		

[root@link-08 ~]# vgextend vg /dev/sda[12]
  Volume group "vg" successfully extended

[root@link-08 ~]# pvscan
  PV /dev/sdb1   VG vg   lvm2 [67.83 GB / 67.10 GB free]
  PV /dev/sdb2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdc1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdc2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdd1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdd2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sde1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sde2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdf1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdf2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdg1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdg2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdh1   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sdh2   VG vg   lvm2 [67.83 GB / 67.83 GB free]
  PV /dev/sda1   VG vg   lvm2 [603.93 GB / 603.93 GB free]
  PV /dev/sda2   VG vg   lvm2 [603.93 GB / 603.93 GB free]
  Total: 16 [2.11 TB] / in use: 16 [2.11 TB] / in no VG: 0 [0   ]


			將​​​​​​​ linear 卷​​​​​​​冊​​​​​​​轉​​​​​​​換​​​​​​​回​​​​​​​它​​​​​​​原​​​​​​​始​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​狀​​​​​​​態​​​​​​​。​​​​​​​
		

[root@link-08 ~]# lvconvert -m 1 /dev/vg/groupfs /dev/sda1 /dev/sdb1 /dev/sdc1
  Logical volume mirror converted.


			您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ lvs 指​​​​​​​令​​​​​​​來​​​​​​​驗​​​​​​​證​​​​​​​鏡​​​​​​​像​​​​​​​是​​​​​​​否​​​​​​​已​​​​​​​被​​​​​​​儲​​​​​​​存​​​​​​​。​​​​​​​
		

[root@link-08 ~]# lvs -a -o +devices
  LV                 VG   Attr   LSize   Origin Snap%  Move Log          Copy% Devices
  groupfs            vg   mwi-a- 752.00M                    groupfs_mlog 68.62 groupfs_mimage_0(0),groupfs_mimage_1(0)
  [groupfs_mimage_0] vg   iwi-ao 752.00M                                       /dev/sdb1(0)
  [groupfs_mimage_1] vg   iwi-ao 752.00M                                       /dev/sda1(0)
  [groupfs_mlog]     vg   lwi-ao   4.00M                                       /dev/sdc1(0)



      ⁠6.4. 復​​​​​​​原​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ Metadata




			若​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 區​​​​​​​域​​​​​​​不​​​​​​​小​​​​​​​心​​​​​​​被​​​​​​​覆​​​​​​​寫​​​​​​​或​​​​​​​損​​​​​​​毀​​​​​​​的​​​​​​​話​​​​​​​，您​​​​​​​將​​​​​​​會​​​​​​​看​​​​​​​見​​​​​​​一​​​​​​​則​​​​​​​顯​​​​​​​示​​​​​​​ metadata 區​​​​​​​域​​​​​​​不​​​​​​​正​​​​​​​確​​​​​​​，或​​​​​​​是​​​​​​​系​​​​​​​統​​​​​​​無​​​​​​​法​​​​​​​找​​​​​​​到​​​​​​​含​​​​​​​有​​​​​​​某​​​​​​​個​​​​​​​ UUID 的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​錯​​​​​​​誤​​​​​​​訊​​​​​​​息​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​在​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​編​​​​​​​寫​​​​​​​新​​​​​​​的​​​​​​​ metadata 區​​​​​​​域​​​​​​​，指​​​​​​​定​​​​​​​和​​​​​​​遺​​​​​​​失​​​​​​​的​​​​​​​ metadata 相​​​​​​​同​​​​​​​的​​​​​​​ UUID 來​​​​​​​恢​​​​​​​復​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​。​​​​​​​
		
警​​​​​​​告​​​​​​​


				您​​​​​​​不​​​​​​​該​​​​​​​以​​​​​​​一​​​​​​​個​​​​​​​可​​​​​​​運​​​​​​​作​​​​​​​的​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​來​​​​​​​嘗​​​​​​​試​​​​​​​這​​​​​​​項​​​​​​​程​​​​​​​序​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​指​​​​​​​定​​​​​​​了​​​​​​​錯​​​​​​​誤​​​​​​​的​​​​​​​ UUID，您​​​​​​​將​​​​​​​會​​​​​​​遺​​​​​​​失​​​​​​​您​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​。​​​​​​​
			



			下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​當​​​​​​​ metadata 遺​​​​​​​失​​​​​​​或​​​​​​​損​​​​​​​毀​​​​​​​時​​​​​​​您​​​​​​​所​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​看​​​​​​​見​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

[root@link-07 backup]# lvs -a -o +devices
  Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk'.
  Couldn't find all physical volumes for volume group VG.
  Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk'.
  Couldn't find all physical volumes for volume group VG.
  ...


			您​​​​​​​可​​​​​​​能​​​​​​​能​​​​​​​夠​​​​​​​透​​​​​​​過​​​​​​​查​​​​​​​看​​​​​​​ /etc/lvm/archive 目​​​​​​​錄​​​​​​​來​​​​​​​找​​​​​​​尋​​​​​​​被​​​​​​​覆​​​​​​​寫​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ UUID。​​​​​​​若​​​​​​​要​​​​​​​找​​​​​​​尋​​​​​​​特​​​​​​​定​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​最​​​​​​​後​​​​​​​一​​​​​​​個​​​​​​​已​​​​​​​知​​​​​​​、​​​​​​​有​​​​​​​效​​​​​​​、​​​​​​​壓​​​​​​​縮​​​​​​​過​​​​​​​的​​​​​​​ LVM metadata，請​​​​​​​查​​​​​​​看​​​​​​​  VolumeGroupName_xxxx.vg 檔​​​​​​​案​​​​​​​。​​​​​​​
		

			此​​​​​​​外​​​​​​​，您​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​發​​​​​​​現​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​設​​​​​​​置​​​​​​​ partial（-P）引​​​​​​​數​​​​​​​能​​​​​​​讓​​​​​​​您​​​​​​​找​​​​​​​到​​​​​​​遺​​​​​​​失​​​​​​​或​​​​​​​損​​​​​​​毀​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ UUID。​​​​​​​
		

[root@link-07 backup]# vgchange -an --partial
  Partial mode. Incomplete volume groups will be activated read-only.
  Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk'.
  Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk'.
  ...


			您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ pvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ --uuid 和​​​​​​​ --restorefile 引​​​​​​​數​​​​​​​來​​​​​​​復​​​​​​​原​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​已​​​​​​​將​​​​​​​ /dev/sdh1 裝​​​​​​​置​​​​​​​標​​​​​​​記​​​​​​​為​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​和​​​​​​​以​​​​​​​上​​​​​​​所​​​​​​​顯​​​​​​​示​​​​​​​的​​​​​​​ UUID（FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk）。​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​透​​​​​​​過​​​​​​​包​​​​​​​含​​​​​​​在​​​​​​​ VG_00050.vg 中​​​​​​​的​​​​​​​ metadata 資​​​​​​​訊​​​​​​​（卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​  最​​​​​​​近​​​​​​​期​​​​​​​的​​​​​​​良​​​​​​​好​​​​​​​壓​​​​​​​縮​​​​​​​的​​​​​​​ metadata）來​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​標​​​​​​​籤​​​​​​​恢​​​​​​​復​​​​​​​。​​​​​​​restorefile 引​​​​​​​數​​​​​​​會​​​​​​​指​​​​​​​示​​​​​​​ pvcreate 指​​​​​​​令​​​​​​​去​​​​​​​使​​​​​​​新​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​能​​​​​​​和​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​上​​​​​​​的​​​​​​​舊​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​相​​​​​​​容​​​​​​​，並​​​​​​​確​​​​​​​保​​​​​​​新​​​​​​​的​​​​​​​ metadata 不​​​​​​​會​​​​​​​被​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​舊​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​資​​​​​​​料​​​​​​​的​​​​​​​位​​​​​​​置​​​​​​​上​​​​​​​（這​​​​​​​是​​​​​​​有​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​發​​​​​​​生​​​​​​​的​​​​​​​，比​​​​​​​方​​​​​​​說​​​​​​​在​​​​​​​原​​​​​​​始​​​​​​​的​​​​​​​ pvcreate 指​​​​​​​令​​​​​​​有​​​​​​​使​​​​​​​用​​​​​​​控​​​​​​​制​​​​​​​ metadata 定​​​​​​​位​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​引​​​​​​​數​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​，或​​​​​​​是​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​原​​​​​​​本​​​​​​​是​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​不​​​​​​​同​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​的​​​​​​​不​​​​​​​同​​​​​​​版​​​​​​​本​​​​​​​軟​​​​​​​體​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​）。​​​​​​​pvcreate 指​​​​​​​令​​​​​​​只​​​​​​​會​​​​​​​將​​​​​​​ LVM metadata 區​​​​​​​域​​​​​​​覆​​​​​​​寫​​​​​​​而​​​​​​​不​​​​​​​會​​​​​​​影​​​​​​​響​​​​​​​到​​​​​​​現​​​​​​​有​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​區​​​​​​​域​​​​​​​。​​​​​​​
		

[root@link-07 backup]# pvcreate --uuid "FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk" --restorefile /etc/lvm/archive/VG_00050.vg /dev/sdh1
  Physical volume "/dev/sdh1" successfully created


			You can then use the vgcfgrestore command to restore the volume group's metadata.
		

[root@link-07 backup]# vgcfgrestore VG
  Restored volume group VG


			您​​​​​​​現​​​​​​​在​​​​​​​能​​​​​​​夠​​​​​​​顯​​​​​​​示​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​了​​​​​​​。​​​​​​​
		

[root@link-07 backup]# lvs -a -o +devices
  LV     VG   Attr   LSize   Origin Snap%  Move Log Copy%  Devices
  stripe VG   -wi--- 300.00G                               /dev/sdh1 (0),/dev/sda1(0)
  stripe VG   -wi--- 300.00G                               /dev/sdh1 (34728),/dev/sdb1(0)


			下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​會​​​​​​​啟​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​顯​​​​​​​示​​​​​​​啟​​​​​​​用​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
		

[root@link-07 backup]# lvchange -ay /dev/VG/stripe
[root@link-07 backup]# lvs -a -o +devices
  LV     VG   Attr   LSize   Origin Snap%  Move Log Copy%  Devices
  stripe VG   -wi-a- 300.00G                               /dev/sdh1 (0),/dev/sda1(0)
  stripe VG   -wi-a- 300.00G                               /dev/sdh1 (34728),/dev/sdb1(0)


			若​​​​​​​ on-disk 的​​​​​​​ LVM metadata 所​​​​​​​需​​​​​​​容​​​​​​​量​​​​​​​和​​​​​​​將​​​​​​​它​​​​​​​覆​​​​​​​寫​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​相​​​​​​​同​​​​​​​，這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​便​​​​​​​可​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​復​​​​​​​原​​​​​​​。​​​​​​​若​​​​​​​將​​​​​​​ metadata 覆​​​​​​​寫​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​超​​​​​​​過​​​​​​​了​​​​​​​ metadata 範​​​​​​​圍​​​​​​​，那​​​​​​​麼​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​就​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​被​​​​​​​影​​​​​​​響​​​​​​​到​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​能​​​​​​​能​​​​​​​夠​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ fsck 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​資​​​​​​​料​​​​​​​復​​​​​​​原​​​​​​​。​​​​​​​
		


      ⁠6.5. 替​​​​​​​換​​​​​​​一​​​​​​​個​​​​​​​遺​​​​​​​失​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​




			If a physical volume fails or otherwise needs to be replaced, you can label a new physical volume to replace the one that has been lost in the existing volume group by following the same procedure as you would for recovering physical volume metadata, described in 節 6.4, “復​​​​​​​原​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ Metadata”. You can use the --partial and --verbose arguments of the vgdisplay command to display the UUIDs and sizes of any physical volumes that are no longer present. If you wish to substitute another physical volume of the same size, you can use the pvcreate command with the --restorefile and --uuid arguments to initialize a new device with the same UUID as the missing physical volume. You can then use the vgcfgrestore command to restore the volume group's metadata.
		


      ⁠6.6. 將​​​​​​​遺​​​​​​​失​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​由​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​掉​​​​​​​




			若​​​​​​​您​​​​​​​遺​​​​​​​失​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​，您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ vgchange 指​​​​​​​令​​​​​​​的​​​​​​​ --partial 引​​​​​​​數​​​​​​​來​​​​​​​啟​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​剩​​​​​​​下​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ vgreduce 指​​​​​​​令​​​​​​​的​​​​​​​ --removemissing 引​​​​​​​數​​​​​​​來​​​​​​​將​​​​​​​所​​​​​​​有​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​該​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​。​​​​​​​
		

			我​​​​​​​們​​​​​​​建​​​​​​​議​​​​​​​您​​​​​​​執​​​​​​​行​​​​​​​ vgreduce 指​​​​​​​令​​​​​​​和​​​​​​​ --test 引​​​​​​​數​​​​​​​來​​​​​​​驗​​​​​​​證​​​​​​​您​​​​​​​所​​​​​​​要​​​​​​​銷​​​​​​​毀​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
		

			就​​​​​​​和​​​​​​​大​​​​​​​部​​​​​​​分​​​​​​​的​​​​​​​ LVM 作​​​​​​​業​​​​​​​一​​​​​​​樣​​​​​​​，您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​即​​​​​​​刻​​​​​​​地​​​​​​​使​​​​​​​用​​​​​​​ vgcfgrestore 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ metadata 復​​​​​​​原​​​​​​​為​​​​​​​先​​​​​​​前​​​​​​​的​​​​​​​狀​​​​​​​態​​​​​​​以​​​​​​​撤​​​​​​​消​​​​​​​ vgreduce 指​​​​​​​令​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，若​​​​​​​您​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ vgreduce 指​​​​​​​令​​​​​​​的​​​​​​​ --removemissing 引​​​​​​​數​​​​​​​而​​​​​​​不​​​​​​​使​​​​​​​用​​​​​​​ --test 引​​​​​​​數​​​​​​​並​​​​​​​且​​​​​​​發​​​​​​​現​​​​​​​您​​​​​​​移​​​​​​​除​​​​​​​了​​​​​​​您​​​​​​​想​​​​​​​要​​​​​​​保​​​​​​​留​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​，您​​​​​​​還​​​​​​​是​​​​​​​能​​​​​​​夠​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​替​​​​​​​換​​​​​​​掉​​​​​​​並​​​​​​​使​​​​​​​用​​​​​​​另​​​​​​​一​​​​​​​項​​​​​​​ vgcfgrestore 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​復​​​​​​​原​​​​​​​為​​​​​​​它​​​​​​​先​​​​​​​前​​​​​​​的​​​​​​​狀​​​​​​​態​​​​​​​。​​​​​​​
		


      ⁠6.7. 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​不​​​​​​​足​​​​​​​




			You may get the error message "Insufficient free extents" when creating a logical volume when you think you have enough extents based on the output of the vgdisplay or vgs commands. This is because these commands round figures to 2 decimal places to provide human-readable output. To specify exact size, use free physical extent count instead of some multiple of bytes to determine the size of the logical volume.
		

			vgdisplay 指​​​​​​​令​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​下​​​​​​​列​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​可​​​​​​​用​​​​​​​實​​​​​​​體​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
		

# vgdisplay
  --- Volume group ---
  ...
  Free  PE / Size       8780 / 34.30 GB


			此​​​​​​​外​​​​​​​，您​​​​​​​亦​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​ vgs 指​​​​​​​令​​​​​​​的​​​​​​​ vg_free_count 和​​​​​​​ vg_extent_count 引​​​​​​​數​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​可​​​​​​​用​​​​​​​的​​​​​​​扇​​​​​​​區​​​​​​​和​​​​​​​扇​​​​​​​區​​​​​​​的​​​​​​​總​​​​​​​數​​​​​​​。​​​​​​​
		

[root@tng3-1 ~]# vgs -o +vg_free_count,vg_extent_count
  VG     #PV #LV #SN Attr   VSize  VFree  Free #Ext
  testvg   2   0   0 wz--n- 34.30G 34.30G 8780 8780


			有​​​​​​​了​​​​​​​ 8780 的​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​，您​​​​​​​便​​​​​​​可​​​​​​​執​​​​​​​行​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​，並​​​​​​​使​​​​​​​用​​​​​​​小​​​​​​​寫​​​​​​​的​​​​​​​ l 引​​​​​​​數​​​​​​​來​​​​​​​使​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​並​​​​​​​取​​​​​​​代​​​​​​​位​​​​​​​元​​​​​​​組​​​​​​​：
		

# lvcreate -l8780 -n testlv testvg

			這​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​。​​​​​​​
		

# vgs -o +vg_free_count,vg_extent_count
  VG     #PV #LV #SN Attr   VSize  VFree Free #Ext
  testvg   2   1   0 wz--n- 34.30G    0     0 8780


			Alternately, you can extend the logical volume to use a percentage of the remaining free space in the volume group by using the -l argument of the lvcreate command. For information, see 節 4.4.1.1, “建​​​​​​​立​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​”.
		



      ⁠章 7. 利​​​​​​​用​​​​​​​ LVM GUI 來​​​​​​​進​​​​​​​行​​​​​​​ LVM 管​​​​​​​理​​​​​​​




		除​​​​​​​了​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​介​​​​​​​面​​​​​​​（Command Line Interface，CLI），LVM 還​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​圖​​​​​​​形​​​​​​​化​​​​​​​用​​​​​​​戶​​​​​​​介​​​​​​​面​​​​​​​（GUI），您​​​​​​​可​​​​​​​使​​​​​​​用​​​​​​​該​​​​​​​圖​​​​​​​形​​​​​​​化​​​​​​​介​​​​​​​面​​​​​​​來​​​​​​​配​​​​​​​置​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​藉​​​​​​​由​​​​​​​輸​​​​​​​入​​​​​​​ system-config-lvm 來​​​​​​​啟​​​​​​​動​​​​​​​此​​​​​​​工​​​​​​​具​​​​​​​程​​​​​​​式​​​​​​​。​​​​​​​Red Hat Enterprise Linux 建​​​​​​​置​​​​​​​指​​​​​​​南​​​​​​​的​​​​​​​ LVM 章​​​​​​​節​​​​​​​中​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​如​​​​​​​何​​​​​​​逐​​​​​​​步​​​​​​​地​​​​​​​使​​​​​​​用​​​​​​​此​​​​​​​工​​​​​​​具​​​​​​​來​​​​​​​配​​​​​​​置​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​指​​​​​​​南​​​​​​​。​​​​​​​
	

		另​​​​​​​外​​​​​​​，LVM GUI 也​​​​​​​包​​​​​​​含​​​​​​​在​​​​​​​ Conga 管​​​​​​​理​​​​​​​介​​​​​​​面​​​​​​​中​​​​​​​的​​​​​​​一​​​​​​​部​​​​​​​分​​​​​​​。​​​​​​​如​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​如​​​​​​​何​​​​​​​使​​​​​​​用​​​​​​​ Conga 的​​​​​​​ LVM GUI，請​​​​​​​查​​​​​​​看​​​​​​​ Conga 的​​​​​​​線​​​​​​​上​​​​​​​說​​​​​​​明​​​​​​​。​​​​​​​
	


      ⁠附錄 A. 裝​​​​​​​置​​​​​​​映​​​​​​​射​​​​​​​（Device Mapper）設​​​​​​​備​​​​​​​




		Device Mapper 是​​​​​​​一​​​​​​​個​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​架​​​​​​​構​​​​​​​的​​​​​​​ kernel 驅​​​​​​​動​​​​​​​程​​​​​​​式​​​​​​​。​​​​​​​它​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​建​​​​​​​立​​​​​​​映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​一​​​​​​​般​​​​​​​方​​​​​​​式​​​​​​​，並​​​​​​​且​​​​​​​該​​​​​​​映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​可​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​它​​​​​​​並​​​​​​​不​​​​​​​確​​​​​​​切​​​​​​​地​​​​​​​清​​​​​​​楚​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​或​​​​​​​ metadata 的​​​​​​​格​​​​​​​式​​​​​​​為​​​​​​​何​​​​​​​。​​​​​​​
	

		Device Mapper 提​​​​​​​供​​​​​​​了​​​​​​​幾​​​​​​​個​​​​​​​高​​​​​​​層​​​​​​​級​​​​​​​技​​​​​​​術​​​​​​​上​​​​​​​的​​​​​​​基​​​​​​​礎​​​​​​​。​​​​​​​除​​​​​​​了​​​​​​​ LVM 之​​​​​​​外​​​​​​​，Device-Mapper multipath 和​​​​​​​ dmraid 指​​​​​​​令​​​​​​​亦​​​​​​​使​​​​​​​用​​​​​​​ Device Mapper。​​​​​​​Device Mapper 的​​​​​​​應​​​​​​​用​​​​​​​程​​​​​​​式​​​​​​​介​​​​​​​面​​​​​​​為​​​​​​​ ioctl system call。​​​​​​​dmsetup 指​​​​​​​令​​​​​​​則​​​​​​​為​​​​​​​用​​​​​​​戶​​​​​​​介​​​​​​​面​​​​​​​。​​​​​​​
	

		LVM logical volumes are activated using the Device Mapper. Each logical volume is translated into a mapped device. Each segment translates into a line in the mapping table that describes the device. The Device Mapper supports a variety of mapping targets, including linear mapping, striped mapping, and error mapping. So, for example, two disks may be concatenated into one logical volume with a pair of linear mappings, one for each disk. When LVM2 creates a volume, it creates an underlying device-mapper device that can be queried with the dmsetup command. For information about the format of devices in a mapping table, see 節 A.1, “裝​​​​​​​置​​​​​​​表​​​​​​​格​​​​​​​映​​​​​​​射​​​​​​​”. For information about using the dmsetup command to query a device, see 節 A.2, “dmsetup 指​​​​​​​令​​​​​​​”.
	

      ⁠A.1. 裝​​​​​​​置​​​​​​​表​​​​​​​格​​​​​​​映​​​​​​​射​​​​​​​




			映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​是​​​​​​​由​​​​​​​一​​​​​​​個​​​​​​​透​​​​​​​過​​​​​​​受​​​​​​​支​​​​​​​援​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​表​​​​​​​格​​​​​​​（Device Table）映​​​​​​​射​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​了​​​​​​​如​​​​​​​何​​​​​​​映​​​​​​​射​​​​​​​邏​​​​​​​輯​​​​​​​磁​​​​​​​區​​​​​​​（logical sector）的​​​​​​​各​​​​​​​個​​​​​​​範​​​​​​​圍​​​​​​​的​​​​​​​表​​​​​​​格​​​​​​​來​​​​​​​定​​​​​​​義​​​​​​​的​​​​​​​。​​​​​​​映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​表​​​​​​​格​​​​​​​是​​​​​​​由​​​​​​​一​​​​​​​列​​​​​​​具​​​​​​​有​​​​​​​下​​​​​​​列​​​​​​​格​​​​​​​式​​​​​​​的​​​​​​​行​​​​​​​列​​​​​​​所​​​​​​​構​​​​​​​成​​​​​​​的​​​​​​​：
		

start length mapping [mapping_parameters...]


			在​​​​​​​ Device Mapper 表​​​​​​​格​​​​​​​的​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​行​​​​​​​列​​​​​​​中​​​​​​​，start 這​​​​​​​個​​​​​​​參​​​​​​​數​​​​​​​必​​​​​​​須​​​​​​​等​​​​​​​於​​​​​​​ 0。​​​​​​​一​​​​​​​個​​​​​​​行​​​​​​​列​​​​​​​上​​​​​​​的​​​​​​​ start + length 參​​​​​​​數​​​​​​​必​​​​​​​須​​​​​​​等​​​​​​​於​​​​​​​下​​​​​​​個​​​​​​​行​​​​​​​列​​​​​​​上​​​​​​​的​​​​​​​ start。​​​​​​​指​​​​​​​定​​​​​​​於​​​​​​​映​​​​​​​射​​​​​​​表​​​​​​​格​​​​​​​行​​​​​​​列​​​​​​​中​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​參​​​​​​​數​​​​​​​取​​​​​​​決​​​​​​​於​​​​​​​該​​​​​​​行​​​​​​​列​​​​​​​上​​​​​​​所​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​ mapping。​​​​​​​
		

			Device Mapper 中​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​總​​​​​​​是​​​​​​​以​​​​​​​磁​​​​​​​區​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​（512 位​​​​​​​元​​​​​​​組​​​​​​​）。​​​​​​​
		

			當​​​​​​​某​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​被​​​​​​​指​​​​​​​定​​​​​​​為​​​​​​​ Device Mapper 中​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​參​​​​​​​數​​​​​​​時​​​​​​​，它​​​​​​​可​​​​​​​被​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​（例​​​​​​​如​​​​​​​ /dev/hda）參​​​​​​​照​​​​​​​，或​​​​​​​是​​​​​​​被​​​​​​​格​​​​​​​式​​​​​​​為​​​​​​​ major:minor 的​​​​​​​ major 和​​​​​​​ minor 數​​​​​​​字​​​​​​​參​​​​​​​照​​​​​​​。​​​​​​​我​​​​​​​們​​​​​​​建​​​​​​​議​​​​​​​使​​​​​​​用​​​​​​​ major:minor 這​​​​​​​個​​​​​​​格​​​​​​​式​​​​​​​因​​​​​​​為​​​​​​​它​​​​​​​避​​​​​​​免​​​​​​​了​​​​​​​路​​​​​​​徑​​​​​​​名​​​​​​​稱​​​​​​​搜​​​​​​​尋​​​​​​​。​​​​​​​
		

			以​​​​​​​下​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​表​​​​​​​格​​​​​​​範​​​​​​​例​​​​​​​。​​​​​​​在​​​​​​​此​​​​​​​表​​​​​​​格​​​​​​​中​​​​​​​有​​​​​​​四​​​​​​​個​​​​​​​ linear 目​​​​​​​標​​​​​​​：
		

0 35258368 linear 8:48 65920
35258368 35258368 linear 8:32 65920
70516736 17694720 linear 8:16 17694976
88211456 17694720 linear 8:16 256


			各​​​​​​​個​​​​​​​行​​​​​​​列​​​​​​​的​​​​​​​前​​​​​​​兩​​​​​​​個​​​​​​​參​​​​​​​數​​​​​​​都​​​​​​​是​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​區​​​​​​​塊​​​​​​​以​​​​​​​及​​​​​​​區​​​​​​​塊​​​​​​​的​​​​​​​長​​​​​​​度​​​​​​​。​​​​​​​下​​​​​​​個​​​​​​​關​​​​​​​鍵​​​​​​​字​​​​​​​為​​​​​​​映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​，在​​​​​​​此​​​​​​​範​​​​​​​例​​​​​​​中​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​都​​​​​​​是​​​​​​​ linear。​​​​​​​行​​​​​​​列​​​​​​​剩​​​​​​​下​​​​​​​的​​​​​​​部​​​​​​​份​​​​​​​則​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​ linear 目​​​​​​​標​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​。​​​​​​​
		

			下​​​​​​​列​​​​​​​部​​​​​​​份​​​​​​​中​​​​​​​描​​​​​​​述​​​​​​​了​​​​​​​以​​​​​​​下​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​：
		
	
					線​​​​​​​性​​​​​​​
				

	
					等​​​​​​​量​​​​​​​
				

	
					mirror
				

	
					snapshot 和​​​​​​​ snapshot-origin
				

	
					error
				

	
					zero
				

	
					multipath
				

	
					crypt
				




      ⁠A.1.1. Linear 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​




				Linear 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​會​​​​​​​將​​​​​​​一​​​​​​​個​​​​​​​連​​​​​​​續​​​​​​​範​​​​​​​圍​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​映​​​​​​​射​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​個​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​。​​​​​​​Linear 目​​​​​​​標​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​如​​​​​​​下​​​​​​​：
			

start length linear device offset
	start
	
							在​​​​​​​虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​區​​​​​​​塊​​​​​​​
						

	length
	
							此​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​長​​​​​​​度​​​​​​​
						

	device
	
							區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​，被​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​所​​​​​​​參​​​​​​​照​​​​​​​，或​​​​​​​是​​​​​​​被​​​​​​​格​​​​​​​式​​​​​​​為​​​​​​​ major:minor 的​​​​​​​ major 和​​​​​​​ minor 數​​​​​​​字​​​​​​​所​​​​​​​參​​​​​​​照​​​​​​​
						

	offset
	
							在​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​啟​​​​​​​用​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​（offset）
						




				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​起​​​​​​​始​​​​​​​區​​​​​​​塊​​​​​​​於​​​​​​​虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​ 0 中​​​​​​​、​​​​​​​區​​​​​​​段​​​​​​​長​​​​​​​度​​​​​​​為​​​​​​​ 1638400、​​​​​​​major:minor 數​​​​​​​字​​​​​​​配​​​​​​​對​​​​​​​為​​​​​​​ 8:2，以​​​​​​​及​​​​​​​裝​​​​​​​置​​​​​​​起​​​​​​​始​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​為​​​​​​​ 41146992 的​​​​​​​ linear 目​​​​​​​標​​​​​​​。​​​​​​​
			

0 16384000 linear 8:2 41156992


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​參​​​​​​​數​​​​​​​指​​​​​​​定​​​​​​​為​​​​​​​ /dev/hda 這​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​ linear 目​​​​​​​標​​​​​​​。​​​​​​​
			

0 20971520 linear /dev/hda 384



      ⁠A.1.2. 等​​​​​​​量​​​​​​​映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​




				等​​​​​​​量​​​​​​​映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​（striped Mapping Target）支​​​​​​​援​​​​​​​實​​​​​​​體​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​ striping。​​​​​​​它​​​​​​​會​​​​​​​取​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​數​​​​​​​量​​​​​​​和​​​​​​​ striping chunk size 為​​​​​​​引​​​​​​​數​​​​​​​以​​​​​​​及​​​​​​​一​​​​​​​列​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​與​​​​​​​磁​​​​​​​區​​​​​​​的​​​​​​​配​​​​​​​對​​​​​​​。​​​​​​​等​​​​​​​量​​​​​​​目​​​​​​​標​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​如​​​​​​​下​​​​​​​
			

start length striped #stripes chunk_size device1 offset1 ... deviceN offsetN

				各​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​都​​​​​​​有​​​​​​​一​​​​​​​組​​​​​​​ device 和​​​​​​​ offset 參​​​​​​​數​​​​​​​。​​​​​​​
			
	start
	
							在​​​​​​​虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​區​​​​​​​塊​​​​​​​
						

	length
	
							此​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​長​​​​​​​度​​​​​​​
						

	#stripes
	
							虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​數​​​​​​​量​​​​​​​
						

	chunk_size
	
							切​​​​​​​換​​​​​​​至​​​​​​​下​​​​​​​一​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​之​​​​​​​前​​​​​​​可​​​​​​​寫​​​​​​​至​​​​​​​各​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​磁​​​​​​​區​​​​​​​數​​​​​​​量​​​​​​​；必​​​​​​​須​​​​​​​至​​​​​​​少​​​​​​​和​​​​​​​ kernel page 大​​​​​​​小​​​​​​​的​​​​​​​ 2 的​​​​​​​ n 次​​​​​​​方​​​​​​​一​​​​​​​樣​​​​​​​大​​​​​​​
						

	device
	
							區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​，被​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​所​​​​​​​參​​​​​​​照​​​​​​​，或​​​​​​​是​​​​​​​被​​​​​​​格​​​​​​​式​​​​​​​為​​​​​​​ major:minor 的​​​​​​​ major 和​​​​​​​ minor 數​​​​​​​字​​​​​​​所​​​​​​​參​​​​​​​照​​​​​​​。​​​​​​​
						

	offset
	
							在​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​啟​​​​​​​用​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​（offset）
						




				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​目​​​​​​​標​​​​​​​以​​​​​​​及​​​​​​​三​​​​​​​個​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​和​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 128 的​​​​​​​ chunk size：
			

0 73728 striped 3 128 8:9 384 8:8 384 8:7 9789824

	0
	
							在​​​​​​​虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​區​​​​​​​塊​​​​​​​
						

	73728
	
							此​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​長​​​​​​​度​​​​​​​
						

	striped 3 128
	
							跨​​​​​​​越​​​​​​​了​​​​​​​三​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​ stripe 以​​​​​​​及​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 128 block 的​​​​​​​ chunk size
						

	8:9
	
							第​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​ major:minor 數​​​​​​​字​​​​​​​
						

	384
	
							第​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​
						

	8:8
	
							第​​​​​​​二​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​ major:minor 數​​​​​​​字​​​​​​​
						

	384
	
							第​​​​​​​二​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​
						

	8:7
	
							第​​​​​​​三​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​ major:minor 數​​​​​​​字​​​​​​​
						

	9789824
	
							第​​​​​​​三​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​起​​​​​​​始​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​
						




				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​擁​​​​​​​有​​​​​​​兩​​​​​​​個​​​​​​​ 256 KiB chunk 的​​​​​​​等​​​​​​​量​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​等​​​​​​​量​​​​​​​目​​​​​​​標​​​​​​​，並​​​​​​​且​​​​​​​裝​​​​​​​置​​​​​​​參​​​​​​​數​​​​​​​是​​​​​​​由​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​，而​​​​​​​不​​​​​​​是​​​​​​​以​​​​​​​ major 和​​​​​​​ minor 數​​​​​​​字​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​。​​​​​​​
			

0 65536 striped 2 512 /dev/hda 0 /dev/hdb 0



      ⁠A.1.3. 鏡​​​​​​​像​​​​​​​映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​




				鏡​​​​​​​像​​​​​​​映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​（mirror mapping target）支​​​​​​​援​​​​​​​鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​。​​​​​​​鏡​​​​​​​像​​​​​​​目​​​​​​​標​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​如​​​​​​​下​​​​​​​：
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				這​​​​​​​會​​​​​​​產​​​​​​​生​​​​​​​四​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​，並​​​​​​​且​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​來​​​​​​​檢​​​​​​​視​​​​​​​這​​​​​​​些​​​​​​​裝​​​​​​​置​​​​​​​：
			

# dmsetup table|grep volumeGroup
volumeGroup-base-real: 0 2097152 linear 8:19 384
volumeGroup-snap-cow: 0 204800 linear 8:19 2097536
volumeGroup-snap: 0 2097152 snapshot 254:11 254:12 P 16
volumeGroup-base: 0 2097152 snapshot-origin 254:11

# ls -lL /dev/mapper/volumeGroup-*
brw-------  1 root root 254, 11 29 ago 18:15 /dev/mapper/volumeGroup-base-real
brw-------  1 root root 254, 12 29 ago 18:15 /dev/mapper/volumeGroup-snap-cow
brw-------  1 root root 254, 13 29 ago 18:15 /dev/mapper/volumeGroup-snap
brw-------  1 root root 254, 10 29 ago 18:14 /dev/mapper/volumeGroup-base


				snapshot-origin 目​​​​​​​標​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​如​​​​​​​下​​​​​​​：
			

start length snapshot-origin origin
	start
	
							在​​​​​​​虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​區​​​​​​​塊​​​​​​​
						

	length
	
							此​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​長​​​​​​​度​​​​​​​
						

	origin
	
							快​​​​​​​照​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​卷​​​​​​​冊​​​​​​​
						




				snapshot-origin 通​​​​​​​常​​​​​​​會​​​​​​​有​​​​​​​一​​​​​​​個​​​​​​​或​​​​​​​是​​​​​​​更​​​​​​​多​​​​​​​個​​​​​​​基​​​​​​​於​​​​​​​它​​​​​​​的​​​​​​​快​​​​​​​照​​​​​​​。​​​​​​​讀​​​​​​​取​​​​​​​動​​​​​​​作​​​​​​​會​​​​​​​直​​​​​​​接​​​​​​​被​​​​​​​映​​​​​​​射​​​​​​​至​​​​​​​ backing device。​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​各​​​​​​​個​​​​​​​寫​​​​​​​入​​​​​​​動​​​​​​​作​​​​​​​，原​​​​​​​始​​​​​​​資​​​​​​​料​​​​​​​都​​​​​​​會​​​​​​​被​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​各​​​​​​​個​​​​​​​快​​​​​​​照​​​​​​​的​​​​​​​ COW 裝​​​​​​​置​​​​​​​中​​​​​​​來​​​​​​​保​​​​​​​存​​​​​​​它​​​​​​​的​​​​​​​可​​​​​​​見​​​​​​​內​​​​​​​容​​​​​​​直​​​​​​​到​​​​​​​ COW 裝​​​​​​​置​​​​​​​填​​​​​​​滿​​​​​​​。​​​​​​​
			

				snapshot 目​​​​​​​標​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​如​​​​​​​下​​​​​​​：
			

start length snapshot origin COW-device P|N chunksize
	start
	
							在​​​​​​​虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​區​​​​​​​塊​​​​​​​
						

	length
	
							此​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​長​​​​​​​度​​​​​​​
						

	origin
	
							快​​​​​​​照​​​​​​​的​​​​​​​基​​​​​​​本​​​​​​​卷​​​​​​​冊​​​​​​​
						

	COW-device
	
							遭​​​​​​​到​​​​​​​更​​​​​​​改​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​區​​​​​​​塊​​​​​​​所​​​​​​​被​​​​​​​儲​​​​​​​存​​​​​​​至​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​
						

	P|N
	
							P（Persistent〔​​​​​​​一​​​​​​​致​​​​​​​性​​​​​​​〕​​​​​​​）或​​​​​​​是​​​​​​​ N（Not persistent〔​​​​​​​非​​​​​​​一​​​​​​​致​​​​​​​性​​​​​​​〕​​​​​​​）；顯​​​​​​​示​​​​​​​了​​​​​​​快​​​​​​​照​​​​​​​在​​​​​​​系​​​​​​​統​​​​​​​重​​​​​​​新​​​​​​​啟​​​​​​​動​​​​​​​後​​​​​​​是​​​​​​​否​​​​​​​還​​​​​​​會​​​​​​​存​​​​​​​在​​​​​​​。​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​暫​​​​​​​時​​​​​​​性​​​​​​​的​​​​​​​快​​​​​​​照​​​​​​​（N），磁​​​​​​​碟​​​​​​​上​​​​​​​必​​​​​​​須​​​​​​​要​​​​​​​儲​​​​​​​存​​​​​​​較​​​​​​​少​​​​​​​ metadata；它​​​​​​​們​​​​​​​可​​​​​​​被​​​​​​​ kernel 保​​​​​​​存​​​​​​​在​​​​​​​記​​​​​​​憶​​​​​​​體​​​​​​​中​​​​​​​。​​​​​​​
						

	chunksize
	
							被​​​​​​​存​​​​​​​放​​​​​​​在​​​​​​​ COW 裝​​​​​​​置​​​​​​​上​​​​​​​、​​​​​​​遭​​​​​​​到​​​​​​​更​​​​​​​改​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​區​​​​​​​塊​​​​​​​大​​​​​​​小​​​​​​​（以​​​​​​​磁​​​​​​​區​​​​​​​為​​​​​​​單​​​​​​​位​​​​​​​）
						




				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​原​​​​​​​始​​​​​​​裝​​​​​​​置​​​​​​​為​​​​​​​ 254:11 的​​​​​​​ snapshot-origin 目​​​​​​​標​​​​​​​。​​​​​​​
			

0 2097152 snapshot-origin 254:11


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​原​​​​​​​始​​​​​​​裝​​​​​​​置​​​​​​​為​​​​​​​ 254:11 並​​​​​​​且​​​​​​​ COW 裝​​​​​​​置​​​​​​​為​​​​​​​ 254:12 的​​​​​​​ snapshot 目​​​​​​​標​​​​​​​。​​​​​​​這​​​​​​​個​​​​​​​快​​​​​​​照​​​​​​​裝​​​​​​​置​​​​​​​經​​​​​​​過​​​​​​​了​​​​​​​系​​​​​​​統​​​​​​​重​​​​​​​新​​​​​​​啟​​​​​​​動​​​​​​​後​​​​​​​將​​​​​​​依​​​​​​​然​​​​​​​有​​​​​​​效​​​​​​​，並​​​​​​​且​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​ COW 裝​​​​​​​置​​​​​​​上​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​大​​​​​​​小​​​​​​​為​​​​​​​ 16 個​​​​​​​磁​​​​​​​區​​​​​​​。​​​​​​​
			

0 2097152 snapshot 254:11 254:12 P 16



      ⁠A.1.5. error 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​




				若​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ error 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​的​​​​​​​話​​​​​​​，任​​​​​​​何​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​磁​​​​​​​區​​​​​​​的​​​​​​​ I/O 作​​​​​​​業​​​​​​​都​​​​​​​會​​​​​​​失​​​​​​​敗​​​​​​​。​​​​​​​
			

				error 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​可​​​​​​​用​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​測​​​​​​​試​​​​​​​。​​​​​​​若​​​​​​​要​​​​​​​測​​​​​​​試​​​​​​​某​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​在​​​​​​​錯​​​​​​​誤​​​​​​​的​​​​​​​情​​​​​​​況​​​​​​​下​​​​​​​會​​​​​​​有​​​​​​​什​​​​​​​麼​​​​​​​特​​​​​​​性​​​​​​​，您​​​​​​​可​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​映​​​​​​​射​​​​​​​，並​​​​​​​且​​​​​​​在​​​​​​​該​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​間​​​​​​​含​​​​​​​有​​​​​​​個​​​​​​​錯​​​​​​​誤​​​​​​​的​​​​​​​磁​​​​​​​區​​​​​​​，或​​​​​​​是​​​​​​​您​​​​​​​可​​​​​​​將​​​​​​​鏡​​​​​​​像​​​​​​​的​​​​​​​一​​​​​​​個​​​​​​​ leg 替​​​​​​​換​​​​​​​為​​​​​​​另​​​​​​​一​​​​​​​個​​​​​​​ error 目​​​​​​​標​​​​​​​。​​​​​​​
			

				一​​​​​​​個​​​​​​​ error 目​​​​​​​標​​​​​​​可​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​取​​​​​​​代​​​​​​​一​​​​​​​個​​​​​​​發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​，這​​​​​​​是​​​​​​​個​​​​​​​避​​​​​​​免​​​​​​​在​​​​​​​實​​​​​​​際​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​上​​​​​​​逾​​​​​​​時​​​​​​​和​​​​​​​進​​​​​​​行​​​​​​​重​​​​​​​新​​​​​​​嘗​​​​​​​試​​​​​​​的​​​​​​​方​​​​​​​式​​​​​​​。​​​​​​​它​​​​​​​可​​​​​​​被​​​​​​​用​​​​​​​來​​​​​​​作​​​​​​​為​​​​​​​一​​​​​​​個​​​​​​​當​​​​​​​您​​​​​​​在​​​​​​​發​​​​​​​生​​​​​​​錯​​​​​​​誤​​​​​​​時​​​​​​​進​​​​​​​行​​​​​​​ LVM metadata 的​​​​​​​重​​​​​​​整​​​​​​​時​​​​​​​的​​​​​​​媒​​​​​​​介​​​​​​​目​​​​​​​標​​​​​​​。​​​​​​​
			

				error 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​除​​​​​​​了​​​​​​​ start 和​​​​​​​ length 這​​​​​​​兩​​​​​​​個​​​​​​​參​​​​​​​數​​​​​​​之​​​​​​​外​​​​​​​不​​​​​​​接​​​​​​​受​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​ error 目​​​​​​​標​​​​​​​。​​​​​​​
			

0 65536 error



      ⁠A.1.6. zero 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​




				zero 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​是​​​​​​​個​​​​​​​相​​​​​​​當​​​​​​​於​​​​​​​ /dev/zero 的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​對​​​​​​​於​​​​​​​此​​​​​​​映​​​​​​​射​​​​​​​所​​​​​​​進​​​​​​​行​​​​​​​的​​​​​​​讀​​​​​​​取​​​​​​​作​​​​​​​業​​​​​​​會​​​​​​​回​​​​​​​傳​​​​​​​一​​​​​​​些​​​​​​​零​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​。​​​​​​​寫​​​​​​​至​​​​​​​此​​​​​​​映​​​​​​​射​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​將​​​​​​​會​​​​​​​被​​​​​​​丟​​​​​​​棄​​​​​​​，不​​​​​​​過​​​​​​​寫​​​​​​​入​​​​​​​作​​​​​​​業​​​​​​​會​​​​​​​成​​​​​​​功​​​​​​​。​​​​​​​zero 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​不​​​​​​​接​​​​​​​受​​​​​​​ start 和​​​​​​​ length 參​​​​​​​數​​​​​​​以​​​​​​​外​​​​​​​的​​​​​​​額​​​​​​​外​​​​​​​參​​​​​​​數​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​ 16Tb 裝​​​​​​​置​​​​​​​的​​​​​​​ zero 目​​​​​​​標​​​​​​​。​​​​​​​
			

0 65536 zero



      ⁠A.1.7. multipath 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​




				multipath 映​​​​​​​射​​​​​​​目​​​​​​​標​​​​​​​支​​​​​​​援​​​​​​​多​​​​​​​路​​​​​​​徑​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​。​​​​​​​multipath 目​​​​​​​標​​​​​​​的​​​​​​​格​​​​​​​式​​​​​​​如​​​​​​​下​​​​​​​：
			

start length  multipath  #features [feature1 ... featureN] #handlerargs [handlerarg1 ... handlerargN] #pathgroups pathgroup pathgroupargs1 ... pathgroupargsN

				各​​​​​​​個​​​​​​​路​​​​​​​徑​​​​​​​群​​​​​​​組​​​​​​​都​​​​​​​有​​​​​​​一​​​​​​​組​​​​​​​ pathgroupargs 參​​​​​​​數​​​​​​​。​​​​​​​
			
	start
	
							在​​​​​​​虛​​​​​​​擬​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​區​​​​​​​塊​​​​​​​
						

	length
	
							此​​​​​​​區​​​​​​​段​​​​​​​的​​​​​​​長​​​​​​​度​​​​​​​
						

	#features
	
							multipath 功​​​​​​​能​​​​​​​的​​​​​​​數​​​​​​​量​​​​​​​以​​​​​​​及​​​​​​​它​​​​​​​們​​​​​​​的​​​​​​​功​​​​​​​能​​​​​​​。​​​​​​​若​​​​​​​此​​​​​​​參​​​​​​​數​​​​​​​為​​​​​​​零​​​​​​​的​​​​​​​話​​​​​​​，那​​​​​​​麼​​​​​​​就​​​​​​​不​​​​​​​會​​​​​​​有​​​​​​​ feature 這​​​​​​​個​​​​​​​參​​​​​​​數​​​​​​​並​​​​​​​且​​​​​​​下​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​映​​​​​​​射​​​​​​​參​​​​​​​數​​​​​​​會​​​​​​​是​​​​​​​ #handlerargs。​​​​​​​目​​​​​​​前​​​​​​​只​​​​​​​有​​​​​​​一​​​​​​​個​​​​​​​受​​​​​​​支​​​​​​​援​​​​​​​的​​​​​​​ multipath 功​​​​​​​能​​​​​​​，queue_if_no_path。​​​​​​​這​​​​​​​表​​​​​​​示​​​​​​​此​​​​​​​多​​​​​​​路​​​​​​​徑​​​​​​​裝​​​​​​​置​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​設​​​​​​​為​​​​​​​若​​​​​​​沒​​​​​​​有​​​​​​​可​​​​​​​用​​​​​​​路​​​​​​​徑​​​​​​​的​​​​​​​話​​​​​​​便​​​​​​​會​​​​​​​將​​​​​​​ I/O 作​​​​​​​業​​​​​​​置​​​​​​​於​​​​​​​佇​​​​​​​列​​​​​​​中​​​​​​​。​​​​​​​
						

							比​​​​​​​方​​​​​​​說​​​​​​​，若​​​​​​​ multipath.conf 檔​​​​​​​案​​​​​​​中​​​​​​​的​​​​​​​ no_path_retry 選​​​​​​​項​​​​​​​被​​​​​​​設​​​​​​​為​​​​​​​只​​​​​​​在​​​​​​​所​​​​​​​有​​​​​​​路​​​​​​​徑​​​​​​​都​​​​​​​在​​​​​​​經​​​​​​​過​​​​​​​幾​​​​​​​次​​​​​​​嘗​​​​​​​試​​​​​​​並​​​​​​​被​​​​​​​標​​​​​​​記​​​​​​​為​​​​​​​失​​​​​​​敗​​​​​​​之​​​​​​​後​​​​​​​才​​​​​​​將​​​​​​​ I/O 作​​​​​​​業​​​​​​​置​​​​​​​入​​​​​​​佇​​​​​​​列​​​​​​​中​​​​​​​的​​​​​​​話​​​​​​​，那​​​​​​​麼​​​​​​​映​​​​​​​射​​​​​​​就​​​​​​​會​​​​​​​以​​​​​​​下​​​​​​​列​​​​​​​格​​​​​​​式​​​​​​​來​​​​​​​顯​​​​​​​示​​​​​​​出​​​​​​​，直​​​​​​​到​​​​​​​所​​​​​​​有​​​​​​​路​​​​​​​徑​​​​​​​檢​​​​​​​查​​​​​​​程​​​​​​​式​​​​​​​所​​​​​​​被​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​檢​​​​​​​查​​​​​​​次​​​​​​​數​​​​​​​都​​​​​​​已​​​​​​​完​​​​​​​成​​​​​​​後​​​​​​​。​​​​​​​
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			如​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​ dmsetup 指​​​​​​​令​​​​​​​的​​​​​​​額​​​​​​​外​​​​​​​選​​​​​​​項​​​​​​​和​​​​​​​功​​​​​​​能​​​​​​​上​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​查​​​​​​​看​​​​​​​ dmsetup(8) man page。​​​​​​​
		

      ⁠A.2.1. dmsetup info 指​​​​​​​令​​​​​​​




				dmsetup info device 這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​ Device Mapper 裝​​​​​​​置​​​​​​​的​​​​​​​總​​​​​​​覽​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​不​​​​​​​指​​​​​​​定​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​的​​​​​​​話​​​​​​​，輸​​​​​​​出​​​​​​​便​​​​​​​會​​​​​​​是​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​目​​​​​​​前​​​​​​​所​​​​​​​有​​​​​​​已​​​​​​​配​​​​​​​置​​​​​​​的​​​​​​​ Device Mapper 裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​指​​​​​​​定​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​，那​​​​​​​麼​​​​​​​這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​便​​​​​​​只​​​​​​​會​​​​​​​產​​​​​​​生​​​​​​​該​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
			

				dmsetup info 指​​​​​​​令​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​下​​​​​​​列​​​​​​​種​​​​​​​類​​​​​​​的​​​​​​​資​​​​​​​訊​​​​​​​：
			
	Name
	
							裝​​​​​​​置​​​​​​​的​​​​​​​名​​​​​​​稱​​​​​​​。​​​​​​​LVM 裝​​​​​​​置​​​​​​​是​​​​​​​以​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​名​​​​​​​稱​​​​​​​和​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​名​​​​​​​稱​​​​​​​來​​​​​​​表​​​​​​​示​​​​​​​並​​​​​​​以​​​​​​​連​​​​​​​字​​​​​​​符​​​​​​​號​​​​​​​來​​​​​​​區​​​​​​​隔​​​​​​​開​​​​​​​。​​​​​​​原​​​​​​​始​​​​​​​名​​​​​​​稱​​​​​​​中​​​​​​​的​​​​​​​連​​​​​​​字​​​​​​​符​​​​​​​號​​​​​​​會​​​​​​​被​​​​​​​轉​​​​​​​譯​​​​​​​為​​​​​​​兩​​​​​​​個​​​​​​​連​​​​​​​字​​​​​​​符​​​​​​​號​​​​​​​。​​​​​​​
						

	State
	
							可​​​​​​​能​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​狀​​​​​​​態​​​​​​​有​​​​​​​ SUSPENDED、​​​​​​​ACTIVE 和​​​​​​​ READ-ONLY。​​​​​​​dmsetup suspend 指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​裝​​​​​​​置​​​​​​​狀​​​​​​​態​​​​​​​設​​​​​​​為​​​​​​​ SUSPENDED。​​​​​​​當​​​​​​​裝​​​​​​​置​​​​​​​休​​​​​​​眠​​​​​​​（suspend）時​​​​​​​，該​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​ I/O 作​​​​​​​業​​​​​​​都​​​​​​​會​​​​​​​停​​​​​​​下​​​​​​​。​​​​​​​dmsetup resume 指​​​​​​​令​​​​​​​則​​​​​​​會​​​​​​​將​​​​​​​裝​​​​​​​置​​​​​​​狀​​​​​​​態​​​​​​​恢​​​​​​​復​​​​​​​為​​​​​​​ ACTIVE。​​​​​​​
						

	Read Ahead
	
							系​​​​​​​統​​​​​​​將​​​​​​​為​​​​​​​讀​​​​​​​取​​​​​​​作​​​​​​​業​​​​​​​繼​​​​​​​續​​​​​​​進​​​​​​​行​​​​​​​中​​​​​​​的​​​​​​​任​​​​​​​何​​​​​​​已​​​​​​​開​​​​​​​啟​​​​​​​的​​​​​​​檔​​​​​​​案​​​​​​​所​​​​​​​預​​​​​​​讀​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​區​​​​​​​塊​​​​​​​數​​​​​​​量​​​​​​​。​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，kernel 會​​​​​​​自​​​​​​​動​​​​​​​地​​​​​​​選​​​​​​​擇​​​​​​​一​​​​​​​個​​​​​​​適​​​​​​​當​​​​​​​的​​​​​​​值​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ --readahead option of the dmsetup 指​​​​​​​令​​​​​​​來​​​​​​​更​​​​​​​改​​​​​​​這​​​​​​​個​​​​​​​值​​​​​​​。​​​​​​​
						

	Tables present
	
							Possible states for this category are LIVE and INACTIVE. An INACTIVE state indicates that a table has been loaded which will be swapped in when a dmsetup resume command restores a device state to ACTIVE, at which point the table's state becomes LIVE. For information, see the dmsetup man page.
						

	Open count
	
							Open reference count 表​​​​​​​示​​​​​​​了​​​​​​​裝​​​​​​​置​​​​​​​被​​​​​​​開​​​​​​​啟​​​​​​​了​​​​​​​多​​​​​​​少​​​​​​​次​​​​​​​。​​​​​​​mount 指​​​​​​​令​​​​​​​可​​​​​​​將​​​​​​​裝​​​​​​​置​​​​​​​開​​​​​​​啟​​​​​​​。​​​​​​​
						

	Event number
	
							The current number of events received. Issuing a dmsetup wait n  command allows the user to wait for the n'th event, blocking the call until it is received.
						

	Major, minor
	
							Major 和​​​​​​​ minor
						

	Number of targets
	
							構​​​​​​​成​​​​​​​一​​​​​​​個​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​片​​​​​​​段​​​​​​​數​​​​​​​量​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​一​​​​​​​個​​​​​​​跨​​​​​​​距​​​​​​​了​​​​​​​三​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​的​​​​​​​ linear 裝​​​​​​​置​​​​​​​將​​​​​​​會​​​​​​​有​​​​​​​三​​​​​​​個​​​​​​​目​​​​​​​標​​​​​​​。​​​​​​​一​​​​​​​個​​​​​​​由​​​​​​​磁​​​​​​​碟​​​​​​​起​​​​​​​始​​​​​​​和​​​​​​​結​​​​​​​尾​​​​​​​（少​​​​​​​了​​​​​​​中​​​​​​​間​​​​​​​）所​​​​​​​構​​​​​​​成​​​​​​​的​​​​​​​ linear 裝​​​​​​​置​​​​​​​將​​​​​​​會​​​​​​​有​​​​​​​兩​​​​​​​個​​​​​​​目​​​​​​​標​​​​​​​。​​​​​​​
						

	UUID
	
							裝​​​​​​​置​​​​​​​的​​​​​​​ UUID。​​​​​​​
						




				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​ dmsetup info 指​​​​​​​令​​​​​​​的​​​​​​​部​​​​​​​份​​​​​​​輸​​​​​​​出​​​​​​​。​​​​​​​
			

[root@ask-07 ~]# dmsetup info
Name:              testgfsvg-testgfslv1
State:             ACTIVE
Read Ahead:        256
Tables present:    LIVE
Open count:        0
Event number:      0
Major, minor:      253, 2
Number of targets: 2
UUID: LVM-K528WUGQgPadNXYcFrrf9LnPlUMswgkCkpgPIgYzSvigM7SfeWCypddNSWtNzc2N
...
Name:              VolGroup00-LogVol00
State:             ACTIVE
Read Ahead:        256
Tables present:    LIVE
Open count:        1
Event number:      0
Major, minor:      253, 0
Number of targets: 1
UUID: LVM-tOcS1kqFV9drb0X1Vr8sxeYP0tqcrpdegyqj5lZxe45JMGlmvtqLmbLpBcenh2L3



      ⁠A.2.2. dmsetup ls 指​​​​​​​令​​​​​​​




				您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ dmsetup ls 指​​​​​​​令​​​​​​​來​​​​​​​列​​​​​​​出​​​​​​​映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ dmsetup ls --target target_type 指​​​​​​​令​​​​​​​來​​​​​​​列​​​​​​​出​​​​​​​擁​​​​​​​有​​​​​​​至​​​​​​​少​​​​​​​一​​​​​​​個​​​​​​​指​​​​​​​定​​​​​​​類​​​​​​​型​​​​​​​的​​​​​​​目​​​​​​​標​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​。​​​​​​​如​​​​​​​欲​​​​​​​取​​​​​​​得​​​​​​​其​​​​​​​它​​​​​​​ dmsetup ls 的​​​​​​​選​​​​​​​項​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​，請​​​​​​​參​​​​​​​閱​​​​​​​ dmsetup man page。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​用​​​​​​​來​​​​​​​列​​​​​​​出​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​配​​​​​​​置​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​之​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
			

[root@ask-07 ~]# dmsetup ls
testgfsvg-testgfslv3    (253, 4)
testgfsvg-testgfslv2    (253, 3)
testgfsvg-testgfslv1    (253, 2)
VolGroup00-LogVol01     (253, 1)
VolGroup00-LogVol00     (253, 0)


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​用​​​​​​​來​​​​​​​列​​​​​​​出​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​配​​​​​​​置​​​​​​​的​​​​​​​鏡​​​​​​​像​​​​​​​映​​​​​​​射​​​​​​​之​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
			

[root@grant-01 ~]# dmsetup ls --target mirror
lock_stress-grant--02.1722      (253, 34)
lock_stress-grant--01.1720      (253, 18)
lock_stress-grant--03.1718      (253, 52)
lock_stress-grant--02.1716      (253, 40)
lock_stress-grant--03.1713      (253, 47)
lock_stress-grant--02.1709      (253, 23)
lock_stress-grant--01.1707      (253, 8)
lock_stress-grant--01.1724      (253, 14)
lock_stress-grant--03.1711      (253, 27)



      ⁠A.2.3. dmsetup status 指​​​​​​​令​​​​​​​




				dmsetup status device  這​​​​​​​項​​​​​​​指​​​​​​​令​​​​​​​提​​​​​​​供​​​​​​​了​​​​​​​指​​​​​​​定​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​的​​​​​​​各​​​​​​​個​​​​​​​目​​​​​​​標​​​​​​​的​​​​​​​狀​​​​​​​態​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​不​​​​​​​指​​​​​​​定​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​的​​​​​​​話​​​​​​​，輸​​​​​​​出​​​​​​​便​​​​​​​會​​​​​​​是​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​所​​​​​​​有​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​配​​​​​​​置​​​​​​​的​​​​​​​ Device Mapper 裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​您​​​​​​​只​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​ dmsetup status --target target_type 指​​​​​​​令​​​​​​​來​​​​​​​將​​​​​​​擁​​​​​​​有​​​​​​​至​​​​​​​少​​​​​​​一​​​​​​​個​​​​​​​指​​​​​​​定​​​​​​​類​​​​​​​型​​​​​​​的​​​​​​​目​​​​​​​標​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​狀​​​​​​​態​​​​​​​列​​​​​​​出​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​用​​​​​​​來​​​​​​​列​​​​​​​出​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​配​​​​​​​置​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​中​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​目​​​​​​​標​​​​​​​狀​​​​​​​態​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
			

[root@ask-07 ~]# dmsetup status
testgfsvg-testgfslv3: 0 312352768 linear 
testgfsvg-testgfslv2: 0 312352768 linear 
testgfsvg-testgfslv1: 0 312352768 linear 
testgfsvg-testgfslv1: 312352768 50331648 linear 
VolGroup00-LogVol01: 0 4063232 linear 
VolGroup00-LogVol00: 0 151912448 linear



      ⁠A.2.4. dmsetup deps 指​​​​​​​令​​​​​​​




				dmsetup deps device  指​​​​​​​令​​​​​​​會​​​​​​​提​​​​​​​供​​​​​​​一​​​​​​​列​​​​​​​裝​​​​​​​置​​​​​​​配​​​​​​​對​​​​​​​（major、​​​​​​​minor），並​​​​​​​且​​​​​​​這​​​​​​​些​​​​​​​裝​​​​​​​置​​​​​​​配​​​​​​​對​​​​​​​已​​​​​​​被​​​​​​​指​​​​​​​定​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​表​​​​​​​格​​​​​​​所​​​​​​​參​​​​​​​照​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​不​​​​​​​指​​​​​​​定​​​​​​​裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​的​​​​​​​話​​​​​​​，輸​​​​​​​出​​​​​​​將​​​​​​​會​​​​​​​是​​​​​​​有​​​​​​​關​​​​​​​於​​​​​​​所​​​​​​​有​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​配​​​​​​​置​​​​​​​的​​​​​​​ Device Mapper 裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​。​​​​​​​
			

				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​用​​​​​​​來​​​​​​​列​​​​​​​出​​​​​​​目​​​​​​​前​​​​​​​已​​​​​​​配​​​​​​​置​​​​​​​的​​​​​​​映​​​​​​​射​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​相​​​​​​​依​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​。​​​​​​​
			

[root@ask-07 ~]# dmsetup deps
testgfsvg-testgfslv3: 1 dependencies    : (8, 16)
testgfsvg-testgfslv2: 1 dependencies    : (8, 16)
testgfsvg-testgfslv1: 1 dependencies    : (8, 16)
VolGroup00-LogVol01: 1 dependencies     : (8, 2)
VolGroup00-LogVol00: 1 dependencies     : (8, 2)


				下​​​​​​​列​​​​​​​範​​​​​​​例​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​只​​​​​​​用​​​​​​​來​​​​​​​列​​​​​​​出​​​​​​​ lock_stress-grant--02.1722 裝​​​​​​​置​​​​​​​之​​​​​​​相​​​​​​​依​​​​​​​的​​​​​​​指​​​​​​​令​​​​​​​：
			

[root@grant-01 ~]# dmsetup deps lock_stress-grant--02.1722
3 dependencies  : (253, 33) (253, 32) (253, 31)





      ⁠附錄 B. LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​




		LVM 支​​​​​​​援​​​​​​​多​​​​​​​重​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​。​​​​​​​當​​​​​​​系​​​​​​​統​​​​​​​啟​​​​​​​動​​​​​​​時​​​​​​​，lvm.conf 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​會​​​​​​​被​​​​​​​由​​​​​​​ LVM_SYSTEM_DIR 這​​​​​​​個​​​​​​​環​​​​​​​境​​​​​​​變​​​​​​​數​​​​​​​所​​​​​​​指​​​​​​​定​​​​​​​的​​​​​​​目​​​​​​​錄​​​​​​​載​​​​​​​入​​​​​​​，預​​​​​​​設​​​​​​​值​​​​​​​會​​​​​​​是​​​​​​​ /etc/lvm。​​​​​​​
	

		lvm.conf 檔​​​​​​​案​​​​​​​可​​​​​​​指​​​​​​​定​​​​​​​所​​​​​​​要​​​​​​​載​​​​​​​入​​​​​​​的​​​​​​​額​​​​​​​外​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​。​​​​​​​檔​​​​​​​案​​​​​​​中​​​​​​​之​​​​​​​後​​​​​​​的​​​​​​​設​​​​​​​定​​​​​​​將​​​​​​​會​​​​​​​覆​​​​​​​蓋​​​​​​​先​​​​​​​前​​​​​​​的​​​​​​​設​​​​​​​定​​​​​​​。​​​​​​​若​​​​​​​要​​​​​​​在​​​​​​​載​​​​​​​入​​​​​​​所​​​​​​​有​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​之​​​​​​​後​​​​​​​顯​​​​​​​示​​​​​​​使​​​​​​​用​​​​​​​中​​​​​​​的​​​​​​​設​​​​​​​定​​​​​​​，請​​​​​​​執​​​​​​​行​​​​​​​ lvm dumpconfig 指​​​​​​​令​​​​​​​。​​​​​​​
	

		For information on loading additional configuration files, see 節 C.2, “主​​​​​​​機​​​​​​​標​​​​​​​籤​​​​​​​（Host Tags）”.
	

      ⁠B.1. LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​




			下​​​​​​​列​​​​​​​檔​​​​​​​案​​​​​​​為​​​​​​​ LVM 的​​​​​​​相​​​​​​​關​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​：
		
	/etc/lvm/lvm.conf
	
						工​​​​​​​具​​​​​​​所​​​​​​​讀​​​​​​​取​​​​​​​的​​​​​​​中​​​​​​​央​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​。​​​​​​​
					

	etc/lvm/lvm_hosttag.conf
	
						For each host tag, an extra configuration file is read if it exists: lvm_hosttag.conf. If that file defines new tags, then further configuration files will be appended to the list of tiles to read in. For information on host tags, see 節 C.2, “主​​​​​​​機​​​​​​​標​​​​​​​籤​​​​​​​（Host Tags）”.
					




			除​​​​​​​了​​​​​​​ LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​以​​​​​​​外​​​​​​​，執​​​​​​​行​​​​​​​ LVM 的​​​​​​​系​​​​​​​統​​​​​​​還​​​​​​​包​​​​​​​含​​​​​​​了​​​​​​​下​​​​​​​列​​​​​​​可​​​​​​​影​​​​​​​響​​​​​​​ LVM 系​​​​​​​統​​​​​​​設​​​​​​​定​​​​​​​的​​​​​​​檔​​​​​​​案​​​​​​​：
		
	/etc/lvm/.cache
	
						裝​​​​​​​置​​​​​​​名​​​​​​​稱​​​​​​​過​​​​​​​濾​​​​​​​快​​​​​​​取​​​​​​​檔​​​​​​​案​​​​​​​（可​​​​​​​配​​​​​​​置​​​​​​​）。​​​​​​​
					

	/etc/lvm/backup/
	
						自​​​​​​​動​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 備​​​​​​​份​​​​​​​的​​​​​​​目​​​​​​​錄​​​​​​​（可​​​​​​​配​​​​​​​置​​​​​​​）。​​​​​​​
					

	/etc/lvm/archive/
	
						自​​​​​​​動​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 壓​​​​​​​縮​​​​​​​檔​​​​​​​的​​​​​​​目​​​​​​​錄​​​​​​​（可​​​​​​​藉​​​​​​​由​​​​​​​目​​​​​​​錄​​​​​​​路​​​​​​​徑​​​​​​​和​​​​​​​ archive history 深​​​​​​​度​​​​​​​來​​​​​​​進​​​​​​​行​​​​​​​配​​​​​​​置​​​​​​​）。​​​​​​​
					

	/var/lock/lvm/
	
						在​​​​​​​單​​​​​​​主​​​​​​​機​​​​​​​的​​​​​​​配​​​​​​​置​​​​​​​中​​​​​​​，檔​​​​​​​案​​​​​​​會​​​​​​​被​​​​​​​鎖​​​​​​​定​​​​​​​來​​​​​​​預​​​​​​​防​​​​​​​ parallel tool 執​​​​​​​行​​​​​​​並​​​​​​​損​​​​​​​壞​​​​​​​ metadata；在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​，重​​​​​​​集​​​​​​​全​​​​​​​域​​​​​​​的​​​​​​​ DLM 會​​​​​​​被​​​​​​​使​​​​​​​用​​​​​​​。​​​​​​​
					





      ⁠B.2. 範​​​​​​​例​​​​​​​ lvm.conf 檔​​​​​​​案​​​​​​​




			以​​​​​​​下​​​​​​​為​​​​​​​ lvm.conf 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​的​​​​​​​範​​​​​​​例​​​​​​​。​​​​​​​此​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​為​​​​​​​ RHEL 5.3 發​​​​​​​行​​​​​​​版​​​​​​​的​​​​​​​預​​​​​​​設​​​​​​​檔​​​​​​​案​​​​​​​。​​​​​​​若​​​​​​​您​​​​​​​的​​​​​​​系​​​​​​​統​​​​​​​執​​​​​​​行​​​​​​​的​​​​​​​是​​​​​​​不​​​​​​​同​​​​​​​發​​​​​​​行​​​​​​​版​​​​​​​的​​​​​​​ RHEL 5 的​​​​​​​話​​​​​​​，有​​​​​​​些​​​​​​​預​​​​​​​設​​​​​​​設​​​​​​​定​​​​​​​可​​​​​​​能​​​​​​​會​​​​​​​有​​​​​​​所​​​​​​​不​​​​​​​同​​​​​​​。​​​​​​​
		

[root@tng3-1 lvm]# cat /etc/lvm/lvm.conf
# This is an example configuration file for the LVM2 system.
# It contains the default settings that would be used if there was no
# /etc/lvm/lvm.conf file.
#
# Refer to 'man lvm.conf' for further information including the file layout.
#
# To put this file in a different directory and override /etc/lvm set
# the environment variable LVM_SYSTEM_DIR before running the tools.


# This section allows you to configure which block devices should
# be used by the LVM system.
devices {

    # Where do you want your volume groups to appear ?
    dir = "/dev"

    # An array of directories that contain the device nodes you wish
    # to use with LVM2.
    scan = [ "/dev" ]

    # If several entries in the scanned directories correspond to the
    # same block device and the tools need to display a name for device,
    # all the pathnames are matched against each item in the following
    # list of regular expressions in turn and the first match is used.
    preferred_names = [ ]

    # Try to avoid using undescriptive /dev/dm-N names, if present.
    # preferred_names = [ "^/dev/mpath/", "^/dev/mapper/mpath", "^/dev/[hs]d" ]

    # A filter that tells LVM2 to only use a restricted set of devices.
    # The filter consists of an array of regular expressions.  These
    # expressions can be delimited by a character of your choice, and
    # prefixed with either an 'a' (for accept) or 'r' (for reject).
    # The first expression found to match a device name determines if
    # the device will be accepted or rejected (ignored).  Devices that
    # don't match any patterns are accepted.

    # Be careful if there there are symbolic links or multiple filesystem 
    # entries for the same device as each name is checked separately against
    # the list of patterns.  The effect is that if any name matches any 'a'
    # pattern, the device is accepted; otherwise if any name matches any 'r'
    # pattern it is rejected; otherwise it is accepted.

    # Don't have more than one filter line active at once: only one gets used.

    # Run vgscan after you change this parameter to ensure that
    # the cache file gets regenerated (see below).
    # If it doesn't do what you expect, check the output of 'vgscan -vvvv'.


    # By default we accept every block device:
    filter = [ "a/.*/" ]

    # Exclude the cdrom drive
    # filter = [ "r|/dev/cdrom|" ]

    # When testing I like to work with just loopback devices:
    # filter = [ "a/loop/", "r/.*/" ]

    # Or maybe all loops and ide drives except hdc:
    # filter =[ "a|loop|", "r|/dev/hdc|", "a|/dev/ide|", "r|.*|" ]

    # Use anchors if you want to be really specific
    # filter = [ "a|^/dev/hda8$|", "r/.*/" ]

    # The results of the filtering are cached on disk to avoid
    # rescanning dud devices (which can take a very long time).
    # By default this cache is stored in the /etc/lvm/cache directory
    # in a file called '.cache'.
    # It is safe to delete the contents: the tools regenerate it.
    # (The old setting 'cache' is still respected if neither of
    # these new ones is present.)
    cache_dir = "/etc/lvm/cache"
    cache_file_prefix = ""

    # You can turn off writing this cache file by setting this to 0.
    write_cache_state = 1

    # Advanced settings.

    # List of pairs of additional acceptable block device types found 
    # in /proc/devices with maximum (non-zero) number of partitions.
    # types = [ "fd", 16 ]

    # If sysfs is mounted (2.6 kernels) restrict device scanning to 
    # the block devices it believes are valid.
    # 1 enables; 0 disables.
    sysfs_scan = 1	

    # By default, LVM2 will ignore devices used as components of
    # software RAID (md) devices by looking for md superblocks.
    # 1 enables; 0 disables.
    md_component_detection = 1

    # By default, if a PV is placed directly upon an md device, LVM2
    # will align its data blocks with the the chunk_size exposed in sysfs.
    # 1 enables; 0 disables.
    md_chunk_alignment = 1

    # If, while scanning the system for PVs, LVM2 encounters a device-mapper
    # device that has its I/O suspended, it waits for it to become accessible.
    # Set this to 1 to skip such devices.  This should only be needed
    # in recovery situations.
    ignore_suspended_devices = 0
}

# This section that allows you to configure the nature of the
# information that LVM2 reports.
log {

    # Controls the messages sent to stdout or stderr.
    # There are three levels of verbosity, 3 being the most verbose.
    verbose = 0

    # Should we send log messages through syslog?
    # 1 is yes; 0 is no.
    syslog = 1

    # Should we log error and debug messages to a file?
    # By default there is no log file.
    #file = "/var/log/lvm2.log"

    # Should we overwrite the log file each time the program is run?
    # By default we append.
    overwrite = 0

    # What level of log messages should we send to the log file and/or syslog?
    # There are 6 syslog-like log levels currently in use - 2 to 7 inclusive.
    # 7 is the most verbose (LOG_DEBUG).
    level = 0
    
    # Format of output messages
    # Whether or not (1 or 0) to indent messages according to their severity
    indent = 1

    # Whether or not (1 or 0) to display the command name on each line output
    command_names = 0

    # A prefix to use before the message text (but after the command name,
    # if selected).  Default is two spaces, so you can see/grep the severity
    # of each message.
    prefix = "  "

    # To make the messages look similar to the original LVM tools use:
    #   indent = 0
    #   command_names = 1
    #   prefix = " -- "

    # Set this if you want log messages during activation.
    # Don't use this in low memory situations (can deadlock).
    # activation = 0
}

# Configuration of metadata backups and archiving.  In LVM2 when we
# talk about a 'backup' we mean making a copy of the metadata for the
# *current* system.  The 'archive' contains old metadata configurations.
# Backups are stored in a human readeable text format.
backup {

    # Should we maintain a backup of the current metadata configuration ?
    # Use 1 for Yes; 0 for No.
    # Think very hard before turning this off!
    backup = 1

    # Where shall we keep it ?
    # Remember to back up this directory regularly!
    backup_dir = "/etc/lvm/backup"

    # Should we maintain an archive of old metadata configurations.
    # Use 1 for Yes; 0 for No.
    # On by default.  Think very hard before turning this off.
    archive = 1

    # Where should archived files go ?
    # Remember to back up this directory regularly!
    archive_dir = "/etc/lvm/archive"
    
    # What is the minimum number of archive files you wish to keep ?
    retain_min = 10

    # What is the minimum time you wish to keep an archive file for ?
    retain_days = 30
}

# Settings for the running LVM2 in shell (readline) mode.
shell {

    # Number of lines of history to store in ~/.lvm_history
    history_size = 100
}


# Miscellaneous global LVM2 settings
global {
    library_dir = "/usr/lib64"
    
    # The file creation mask for any files and directories created.
    # Interpreted as octal if the first digit is zero.
    umask = 077

    # Allow other users to read the files
    #umask = 022

    # Enabling test mode means that no changes to the on disk metadata
    # will be made.  Equivalent to having the -t option on every
    # command.  Defaults to off.
    test = 0

    # Default value for --units argument
    units = "h"

    # Whether or not to communicate with the kernel device-mapper.
    # Set to 0 if you want to use the tools to manipulate LVM metadata 
    # without activating any logical volumes.
    # If the device-mapper kernel driver is not present in your kernel
    # setting this to 0 should suppress the error messages.
    activation = 1

    # If we can't communicate with device-mapper, should we try running 
    # the LVM1 tools?
    # This option only applies to 2.4 kernels and is provided to help you
    # switch between device-mapper kernels and LVM1 kernels.
    # The LVM1 tools need to be installed with .lvm1 suffices
    # e.g. vgscan.lvm1 and they will stop working after you start using
    # the new lvm2 on-disk metadata format.
    # The default value is set when the tools are built.
    # fallback_to_lvm1 = 0

    # The default metadata format that commands should use - "lvm1" or "lvm2".
    # The command line override is -M1 or -M2.
    # Defaults to "lvm1" if compiled in, else "lvm2".
    # format = "lvm1"

    # Location of proc filesystem
    proc = "/proc"

    # Type of locking to use. Defaults to local file-based locking (1).
    # Turn locking off by setting to 0 (dangerous: risks metadata corruption
    # if LVM2 commands get run concurrently).
    # Type 2 uses the external shared library locking_library.
    # Type 3 uses built-in clustered locking.
    locking_type = 1

    # If using external locking (type 2) and initialisation fails,
    # with this set to 1 an attempt will be made to use the built-in
    # clustered locking.
    # If you are using a customised locking_library you should set this to 0.
    fallback_to_clustered_locking = 1

    # If an attempt to initialise type 2 or type 3 locking failed, perhaps
    # because cluster components such as clvmd are not running, with this set
    # to 1 an attempt will be made to use local file-based locking (type 1).
    # If this succeeds, only commands against local volume groups will proceed.
    # Volume Groups marked as clustered will be ignored.
    fallback_to_local_locking = 1

    # Local non-LV directory that holds file-based locks while commands are
    # in progress.  A directory like /tmp that may get wiped on reboot is OK.
    locking_dir = "/var/lock/lvm"

    # Other entries can go here to allow you to load shared libraries
    # e.g. if support for LVM1 metadata was compiled as a shared library use
    #   format_libraries = "liblvm2format1.so" 
    # Full pathnames can be given.

    # Search this directory first for shared libraries.
    #   library_dir = "/lib"

    # The external locking library to load if locking_type is set to 2.
    #   locking_library = "liblvm2clusterlock.so"
}

activation {
    # How to fill in missing stripes if activating an incomplete volume.
    # Using "error" will make inaccessible parts of the device return
    # I/O errors on access.  You can instead use a device path, in which 
    # case, that device will be used to in place of missing stripes.
    # But note that using anything other than "error" with mirrored 
    # or snapshotted volumes is likely to result in data corruption.
    missing_stripe_filler = "error"

    # How much stack (in KB) to reserve for use while devices suspended
    reserved_stack = 256

    # How much memory (in KB) to reserve for use while devices suspended
    reserved_memory = 8192

    # Nice value used while devices suspended
    process_priority = -18

    # If volume_list is defined, each LV is only activated if there is a
    # match against the list.
    #   "vgname" and "vgname/lvname" are matched exactly.
    #   "@tag" matches any tag set in the LV or VG.
    #   "@*" matches if any tag defined on the host is also set in the LV or VG
    #
    # volume_list = [ "vg1", "vg2/lvol1", "@tag1", "@*" ]

    # Size (in KB) of each copy operation when mirroring
    mirror_region_size = 512

    # Setting to use when there is no readahead value stored in the metadata.
    #
    # "none" - Disable readahead.
    # "auto" - Use default value chosen by kernel.
    readahead = "auto"

    # 'mirror_image_fault_policy' and 'mirror_log_fault_policy' define
    # how a device failure affecting a mirror is handled.
    # A mirror is composed of mirror images (copies) and a log.
    # A disk log ensures that a mirror does not need to be re-synced
    # (all copies made the same) every time a machine reboots or crashes.
    #
    # In the event of a failure, the specified policy will be used to
    # determine what happens:
    #
    # "remove" - Simply remove the faulty device and run without it.  If
    #            the log device fails, the mirror would convert to using
    #            an in-memory log.  This means the mirror will not
    #            remember its sync status across crashes/reboots and
    #            the entire mirror will be re-synced.  If a
    #            mirror image fails, the mirror will convert to a
    #            non-mirrored device if there is only one remaining good
    #            copy.
    #
    # "allocate" - Remove the faulty device and try to allocate space on
    #            a new device to be a replacement for the failed device.
    #            Using this policy for the log is fast and maintains the
    #            ability to remember sync state through crashes/reboots.
    #            Using this policy for a mirror device is slow, as it
    #            requires the mirror to resynchronize the devices, but it
    #            will preserve the mirror characteristic of the device.
    #            This policy acts like "remove" if no suitable device and
    #            space can be allocated for the replacement.
    #            Currently this is not implemented properly and behaves
    #            similarly to:
    #
    # "allocate_anywhere" - Operates like "allocate", but it does not
    #            require that the new space being allocated be on a
    #            device is not part of the mirror.  For a log device
    #            failure, this could mean that the log is allocated on
    #            the same device as a mirror device.  For a mirror
    #            device, this could mean that the mirror device is
    #            allocated on the same device as another mirror device.
    #            This policy would not be wise for mirror devices
    #            because it would break the redundant nature of the
    #            mirror.  This policy acts like "remove" if no suitable
    #            device and space can be allocated for the replacement.

    mirror_log_fault_policy = "allocate"
    mirror_device_fault_policy = "remove"
}


####################
# Advanced section #
####################

# Metadata settings
#
# metadata {
    # Default number of copies of metadata to hold on each PV.  0, 1 or 2.
    # You might want to override it from the command line with 0 
    # when running pvcreate on new PVs which are to be added to large VGs.

    # pvmetadatacopies = 1

    # Approximate default size of on-disk metadata areas in sectors.
    # You should increase this if you have large volume groups or
    # you want to retain a large on-disk history of your metadata changes.

    # pvmetadatasize = 255

    # List of directories holding live copies of text format metadata.
    # These directories must not be on logical volumes!
    # It's possible to use LVM2 with a couple of directories here,
    # preferably on different (non-LV) filesystems, and with no other 
    # on-disk metadata (pvmetadatacopies = 0). Or this can be in
    # addition to on-disk metadata areas.
    # The feature was originally added to simplify testing and is not
    # supported under low memory situations - the machine could lock up.
    #
    # Never edit any files in these directories by hand unless you
    # you are absolutely sure you know what you are doing! Use
    # the supplied toolset to make changes (e.g. vgcfgrestore).

    # dirs = [ "/etc/lvm/metadata", "/mnt/disk2/lvm/metadata2" ]
#}

# Event daemon
#
dmeventd {
    # mirror_library is the library used when monitoring a mirror device.
    #
    # "libdevmapper-event-lvm2mirror.so" attempts to recover from
    # failures.  It removes failed devices from a volume group and
    # reconfigures a mirror as necessary. If no mirror library is
    # provided, mirrors are not monitored through dmeventd.

    mirror_library = "libdevmapper-event-lvm2mirror.so"

    # snapshot_library is the library used when monitoring a snapshot device.
    #
    # "libdevmapper-event-lvm2snapshot.so" monitors the filling of
    # snapshots and emits a warning through syslog, when the use of
    # snapshot exceedes 80%. The warning is repeated when 85%, 90% and
    # 95% of the snapshot are filled.

    snapshot_library = "libdevmapper-event-lvm2snapshot.so"
}




      ⁠附錄 C. LVM 物​​​​​​​件​​​​​​​標​​​​​​​籤​​​​​​​（Object Tags）




		LVM 標​​​​​​​籤​​​​​​​是​​​​​​​個​​​​​​​可​​​​​​​用​​​​​​​來​​​​​​​將​​​​​​​類​​​​​​​型​​​​​​​相​​​​​​​同​​​​​​​的​​​​​​​ LVM2 物​​​​​​​件​​​​​​​組​​​​​​​織​​​​​​​在​​​​​​​一​​​​​​​起​​​​​​​的​​​​​​​字​​​​​​​串​​​​​​​。​​​​​​​標​​​​​​​籤​​​​​​​可​​​​​​​被​​​​​​​連​​​​​​​至​​​​​​​像​​​​​​​是​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​、​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​，以​​​​​​​及​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​物​​​​​​​件​​​​​​​。​​​​​​​標​​​​​​​籤​​​​​​​可​​​​​​​在​​​​​​​叢​​​​​​​集​​​​​​​配​​​​​​​置​​​​​​​中​​​​​​​被​​​​​​​連​​​​​​​至​​​​​​​主​​​​​​​機​​​​​​​。​​​​​​​快​​​​​​​照​​​​​​​（Snapshot）無​​​​​​​法​​​​​​​被​​​​​​​標​​​​​​​記​​​​​​​。​​​​​​​
	

		標​​​​​​​籤​​​​​​​可​​​​​​​代​​​​​​​替​​​​​​​ PV、​​​​​​​VG 或​​​​​​​ LV 引​​​​​​​數​​​​​​​在​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​上​​​​​​​提​​​​​​​供​​​​​​​。​​​​​​​標​​​​​​​籤​​​​​​​應​​​​​​​以​​​​​​​一​​​​​​​個​​​​​​​ @ 來​​​​​​​作​​​​​​​為​​​​​​​字​​​​​​​首​​​​​​​以​​​​​​​避​​​​​​​免​​​​​​​意​​​​​​​義​​​​​​​不​​​​​​​明​​​​​​​確​​​​​​​。​​​​​​​各​​​​​​​個​​​​​​​標​​​​​​​籤​​​​​​​都​​​​​​​是​​​​​​​透​​​​​​​過​​​​​​​將​​​​​​​它​​​​​​​取​​​​​​​代​​​​​​​為​​​​​​​持​​​​​​​有​​​​​​​該​​​​​​​標​​​​​​​籤​​​​​​​、​​​​​​​類​​​​​​​型​​​​​​​基​​​​​​​於​​​​​​​它​​​​​​​在​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​上​​​​​​​的​​​​​​​位​​​​​​​置​​​​​​​來​​​​​​​斷​​​​​​​定​​​​​​​的​​​​​​​所​​​​​​​有​​​​​​​物​​​​​​​件​​​​​​​來​​​​​​​擴​​​​​​​充​​​​​​​的​​​​​​​。​​​​​​​
	

		LVM 標​​​​​​​籤​​​​​​​為​​​​​​​使​​​​​​​用​​​​​​​ [A-Za-z0-9_+.-] 達​​​​​​​ 128 字​​​​​​​元​​​​​​​的​​​​​​​字​​​​​​​串​​​​​​​。​​​​​​​它​​​​​​​們​​​​​​​不​​​​​​​可​​​​​​​以​​​​​​​連​​​​​​​字​​​​​​​符​​​​​​​號​​​​​​​作​​​​​​​為​​​​​​​起​​​​​​​始​​​​​​​。​​​​​​​
	

		只​​​​​​​有​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​的​​​​​​​物​​​​​​​件​​​​​​​可​​​​​​​被​​​​​​​標​​​​​​​記​​​​​​​。​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​若​​​​​​​由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​被​​​​​​​移​​​​​​​除​​​​​​​掉​​​​​​​的​​​​​​​話​​​​​​​，它​​​​​​​們​​​​​​​便​​​​​​​會​​​​​​​失​​​​​​​去​​​​​​​它​​​​​​​們​​​​​​​的​​​​​​​標​​​​​​​籤​​​​​​​；這​​​​​​​是​​​​​​​因​​​​​​​為​​​​​​​標​​​​​​​籤​​​​​​​會​​​​​​​被​​​​​​​作​​​​​​​為​​​​​​​是​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 的​​​​​​​一​​​​​​​部​​​​​​​分​​​​​​​來​​​​​​​儲​​​​​​​存​​​​​​​，因​​​​​​​此​​​​​​​當​​​​​​​某​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​被​​​​​​​移​​​​​​​除​​​​​​​時​​​​​​​，它​​​​​​​們​​​​​​​也​​​​​​​會​​​​​​​跟​​​​​​​著​​​​​​​被​​​​​​​刪​​​​​​​除​​​​​​​掉​​​​​​​。​​​​​​​快​​​​​​​照​​​​​​​無​​​​​​​法​​​​​​​被​​​​​​​標​​​​​​​記​​​​​​​。​​​​​​​
	

		下​​​​​​​列​​​​​​​指​​​​​​​令​​​​​​​列​​​​​​​出​​​​​​​了​​​​​​​所​​​​​​​有​​​​​​​標​​​​​​​有​​​​​​​著​​​​​​​ database 標​​​​​​​籤​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​
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      ⁠C.1. 新​​​​​​​增​​​​​​​和​​​​​​​移​​​​​​​除​​​​​​​物​​​​​​​件​​​​​​​標​​​​​​​籤​​​​​​​




			若​​​​​​​要​​​​​​​新​​​​​​​增​​​​​​​或​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​標​​​​​​​籤​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ pvchange 指​​​​​​​令​​​​​​​的​​​​​​​ --addtag 或​​​​​​​ --deltag 選​​​​​​​項​​​​​​​。​​​​​​​
		

			若​​​​​​​要​​​​​​​新​​​​​​​增​​​​​​​或​​​​​​​移​​​​​​​除​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​標​​​​​​​籤​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ vgchange 或​​​​​​​ vgcreate 指​​​​​​​令​​​​​​​的​​​​​​​ --addtag 或​​​​​​​ --deltag 選​​​​​​​項​​​​​​​。​​​​​​​
		

			若​​​​​​​要​​​​​​​新​​​​​​​增​​​​​​​或​​​​​​​移​​​​​​​除​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​標​​​​​​​籤​​​​​​​，請​​​​​​​使​​​​​​​用​​​​​​​ lvchange 或​​​​​​​ lvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ --addtag 或​​​​​​​ --deltag 選​​​​​​​項​​​​​​​。​​​​​​​
		


      ⁠C.2. 主​​​​​​​機​​​​​​​標​​​​​​​籤​​​​​​​（Host Tags）




			In a cluster configuration, you can define host tags in the configuration files. If you set hosttags = 1 in the tags section, a host tag is automatically defined using the machine's hostname. This allow you to use a common configuration file which can be replicated on all your machines so they hold identical copies of the file, but the behavior can differ between machines according to the hostname.
		

			For information on the configuration files, see 附錄 B, LVM 配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​.
		

			針​​​​​​​對​​​​​​​於​​​​​​​各​​​​​​​個​​​​​​​主​​​​​​​機​​​​​​​標​​​​​​​籤​​​​​​​，會​​​​​​​有​​​​​​​個​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​被​​​​​​​讀​​​​​​​取​​​​​​​（若​​​​​​​它​​​​​​​存​​​​​​​在​​​​​​​的​​​​​​​話​​​​​​​）：lvm_hosttag.conf。​​​​​​​若​​​​​​​該​​​​​​​檔​​​​​​​案​​​​​​​定​​​​​​​義​​​​​​​了​​​​​​​新​​​​​​​的​​​​​​​標​​​​​​​籤​​​​​​​的​​​​​​​話​​​​​​​，那​​​​​​​麼​​​​​​​額​​​​​​​外​​​​​​​的​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​便​​​​​​​會​​​​​​​被​​​​​​​附​​​​​​​加​​​​​​​至​​​​​​​需​​​​​​​要​​​​​​​被​​​​​​​讀​​​​​​​取​​​​​​​的​​​​​​​檔​​​​​​​案​​​​​​​清​​​​​​​單​​​​​​​中​​​​​​​。​​​​​​​
		

			比​​​​​​​方​​​​​​​說​​​​​​​，每​​​​​​​當​​​​​​​主​​​​​​​機​​​​​​​名​​​​​​​稱​​​​​​​為​​​​​​​ host1 時​​​​​​​，下​​​​​​​列​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​中​​​​​​​的​​​​​​​項​​​​​​​目​​​​​​​就​​​​​​​會​​​​​​​定​​​​​​​義​​​​​​​ tag1 以​​​​​​​及​​​​​​​ tag2。​​​​​​​
		

tags { tag1 { }  tag2 { host_list = ["host1"] } }



      ⁠C.3. 利​​​​​​​用​​​​​​​標​​​​​​​籤​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​啟​​​​​​​用​​​​​​​




			您​​​​​​​可​​​​​​​在​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​中​​​​​​​指​​​​​​​定​​​​​​​只​​​​​​​有​​​​​​​特​​​​​​​定​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​可​​​​​​​在​​​​​​​該​​​​​​​主​​​​​​​機​​​​​​​上​​​​​​​被​​​​​​​啟​​​​​​​用​​​​​​​。​​​​​​​比​​​​​​​方​​​​​​​說​​​​​​​，下​​​​​​​列​​​​​​​項​​​​​​​目​​​​​​​被​​​​​​​作​​​​​​​為​​​​​​​是​​​​​​​一​​​​​​​個​​​​​​​啟​​​​​​​用​​​​​​​請​​​​​​​求​​​​​​​（例​​​​​​​如​​​​​​​ vgchange -ay）的​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​，並​​​​​​​且​​​​​​​只​​​​​​​會​​​​​​​啟​​​​​​​用​​​​​​​ vg1/lvol0 和​​​​​​​該​​​​​​​主​​​​​​​機​​​​​​​上​​​​​​​在​​​​​​​ metadata 中​​​​​​​含​​​​​​​有​​​​​​​ database 標​​​​​​​籤​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​或​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​。​​​​​​​
		

activation { volume_list = ["vg1/lvol0", "@database" ] }


			There is a special match "@*" that causes a match only if any metadata tag matches any host tag on that machine.
		

			讓​​​​​​​我​​​​​​​們​​​​​​​思​​​​​​​考​​​​​​​另​​​​​​​一​​​​​​​個​​​​​​​當​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​的​​​​​​​機​​​​​​​器​​​​​​​在​​​​​​​配​​​​​​​置​​​​​​​檔​​​​​​​案​​​​​​​中​​​​​​​都​​​​​​​含​​​​​​​有​​​​​​​下​​​​​​​列​​​​​​​項​​​​​​​目​​​​​​​的​​​​​​​範​​​​​​​例​​​​​​​：
		

tags { hosttags = 1 }


			若​​​​​​​您​​​​​​​只​​​​​​​希​​​​​​​望​​​​​​​在​​​​​​​ db2 主​​​​​​​機​​​​​​​上​​​​​​​啟​​​​​​​用​​​​​​​ vg1/lvol2 的​​​​​​​話​​​​​​​，請​​​​​​​進​​​​​​​行​​​​​​​下​​​​​​​列​​​​​​​步​​​​​​​驟​​​​​​​：
		
	
					在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​的​​​​​​​任​​​​​​​何​​​​​​​主​​​​​​​機​​​​​​​上​​​​​​​執​​​​​​​行​​​​​​​ lvchange --addtag @db2 vg1/lvol2。​​​​​​​
				

	
					執​​​​​​​行​​​​​​​ lvchange -ay vg1/lvol2。​​​​​​​
				




			這​​​​​​​個​​​​​​​方​​​​​​​法​​​​​​​需​​​​​​​要​​​​​​​將​​​​​​​主​​​​​​​機​​​​​​​名​​​​​​​稱​​​​​​​儲​​​​​​​存​​​​​​​在​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 中​​​​​​​。​​​​​​​
		



      ⁠附錄 D. LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ Metadata




		卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​配​​​​​​​置​​​​​​​詳​​​​​​​情​​​​​​​又​​​​​​​被​​​​​​​稱​​​​​​​為​​​​​​​是​​​​​​​ metadata。​​​​​​​就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​所​​​​​​​有​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​的​​​​​​​每​​​​​​​個​​​​​​​ metadata 區​​​​​​​域​​​​​​​中​​​​​​​都​​​​​​​會​​​​​​​有​​​​​​​個​​​​​​​ metadata 的​​​​​​​副​​​​​​​本​​​​​​​。​​​​​​​LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 非​​​​​​​常​​​​​​​小​​​​​​​並​​​​​​​且​​​​​​​被​​​​​​​儲​​​​​​​存​​​​​​​為​​​​​​​ ASCII。​​​​​​​
	

		若​​​​​​​有​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​許​​​​​​​多​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​，含​​​​​​​有​​​​​​​許​​​​​​​多​​​​​​​重​​​​​​​複​​​​​​​的​​​​​​​ metadata 副​​​​​​​本​​​​​​​是​​​​​​​非​​​​​​​常​​​​​​​沒​​​​​​​有​​​​​​​效​​​​​​​率​​​​​​​的​​​​​​​。​​​​​​​您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ --metadatacopies 0 選​​​​​​​項​​​​​​​來​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​並​​​​​​​且​​​​​​​不​​​​​​​建​​​​​​​立​​​​​​​任​​​​​​​何​​​​​​​ metadata 的​​​​​​​副​​​​​​​本​​​​​​​。​​​​​​​一​​​​​​​旦​​​​​​​您​​​​​​​選​​​​​​​擇​​​​​​​了​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​將​​​​​​​會​​​​​​​包​​​​​​​含​​​​​​​的​​​​​​​ metadata 副​​​​​​​本​​​​​​​數​​​​​​​量​​​​​​​後​​​​​​​，您​​​​​​​之​​​​​​​後​​​​​​​便​​​​​​​無​​​​​​​法​​​​​​​再​​​​​​​針​​​​​​​對​​​​​​​它​​​​​​​進​​​​​​​行​​​​​​​變​​​​​​​更​​​​​​​。​​​​​​​不​​​​​​​過​​​​​​​請​​​​​​​注​​​​​​​意​​​​​​​，不​​​​​​​管​​​​​​​任​​​​​​​何​​​​​​​時​​​​​​​候​​​​​​​，每​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​都​​​​​​​必​​​​​​​須​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​至​​​​​​​少​​​​​​​一​​​​​​​個​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​以​​​​​​​及​​​​​​​一​​​​​​​個​​​​​​​ metadata 區​​​​​​​域​​​​​​​（除​​​​​​​非​​​​​​​您​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​一​​​​​​​項​​​​​​​能​​​​​​​讓​​​​​​​您​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 儲​​​​​​​存​​​​​​​在​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​中​​​​​​​的​​​​​​​進​​​​​​​階​​​​​​​配​​​​​​​置​​​​​​​設​​​​​​​定​​​​​​​）。​​​​​​​若​​​​​​​您​​​​​​​打​​​​​​​算​​​​​​​在​​​​​​​未​​​​​​​來​​​​​​​將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​切​​​​​​​割​​​​​​​的​​​​​​​話​​​​​​​，所​​​​​​​有​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​就​​​​​​​都​​​​​​​需​​​​​​​要​​​​​​​至​​​​​​​少​​​​​​​一​​​​​​​個​​​​​​​ metadata 副​​​​​​​本​​​​​​​。​​​​​​​
	

		核​​​​​​​心​​​​​​​的​​​​​​​ metadata 是​​​​​​​以​​​​​​​ ASCII 來​​​​​​​儲​​​​​​​存​​​​​​​的​​​​​​​。​​​​​​​metadata 區​​​​​​​域​​​​​​​是​​​​​​​個​​​​​​​循​​​​​​​環​​​​​​​緩​​​​​​​衝​​​​​​​（circular buffer）。​​​​​​​新​​​​​​​的​​​​​​​ metadata 會​​​​​​​被​​​​​​​附​​​​​​​加​​​​​​​至​​​​​​​較​​​​​​​舊​​​​​​​的​​​​​​​ metadata 然​​​​​​​後​​​​​​​指​​​​​​​向​​​​​​​它​​​​​​​起​​​​​​​始​​​​​​​的​​​​​​​指​​​​​​​標​​​​​​​（pointer）將​​​​​​​會​​​​​​​被​​​​​​​更​​​​​​​新​​​​​​​。​​​​​​​
	

		您​​​​​​​可​​​​​​​透​​​​​​​過​​​​​​​使​​​​​​​用​​​​​​​ pvcreate 指​​​​​​​令​​​​​​​的​​​​​​​ --metadatasize 選​​​​​​​項​​​​​​​來​​​​​​​指​​​​​​​定​​​​​​​ metadata 區​​​​​​​域​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​。​​​​​​​預​​​​​​​設​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​對​​​​​​​於​​​​​​​含​​​​​​​有​​​​​​​許​​​​​​​多​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​或​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​來​​​​​​​說​​​​​​​太​​​​​​​小​​​​​​​了​​​​​​​。​​​​​​​
	

      ⁠D.1. 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​標​​​​​​​籤​​​​​​​（Physical Volume Label）




			就​​​​​​​預​​​​​​​設​​​​​​​值​​​​​​​，pvcreate 指​​​​​​​令​​​​​​​會​​​​​​​將​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​標​​​​​​​籤​​​​​​​放​​​​​​​置​​​​​​​在​​​​​​​第​​​​​​​二​​​​​​​個​​​​​​​ 512 位​​​​​​​元​​​​​​​組​​​​​​​的​​​​​​​磁​​​​​​​區​​​​​​​中​​​​​​​。​​​​​​​這​​​​​​​個​​​​​​​標​​​​​​​籤​​​​​​​亦​​​​​​​可​​​​​​​被​​​​​​​選​​​​​​​擇​​​​​​​性​​​​​​​地​​​​​​​放​​​​​​​置​​​​​​​於​​​​​​​前​​​​​​​四​​​​​​​個​​​​​​​磁​​​​​​​區​​​​​​​中​​​​​​​的​​​​​​​任​​​​​​​何​​​​​​​一​​​​​​​個​​​​​​​，因​​​​​​​為​​​​​​​掃​​​​​​​描​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​標​​​​​​​籤​​​​​​​的​​​​​​​ LVM 工​​​​​​​具​​​​​​​會​​​​​​​檢​​​​​​​查​​​​​​​前​​​​​​​四​​​​​​​個​​​​​​​磁​​​​​​​區​​​​​​​。​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​標​​​​​​​籤​​​​​​​是​​​​​​​以​​​​​​​ LABELONE 這​​​​​​​個​​​​​​​字​​​​​​​串​​​​​​​作​​​​​​​為​​​​​​​起​​​​​​​始​​​​​​​的​​​​​​​。​​​​​​​
		

			實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​標​​​​​​​籤​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​：
		
	
					實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ UUID
				

	
					區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​（以​​​​​​​位​​​​​​​元​​​​​​​組​​​​​​​為​​​​​​​單​​​​​​​位​​​​​​​）
				

	
					無​​​​​​​終​​​​​​​結​​​​​​​（NULL-terminated）的​​​​​​​資​​​​​​​料​​​​​​​區​​​​​​​域​​​​​​​位​​​​​​​置​​​​​​​清​​​​​​​單​​​​​​​
				

	
					無​​​​​​​終​​​​​​​結​​​​​​​的​​​​​​​ metadata 區​​​​​​​域​​​​​​​位​​​​​​​置​​​​​​​清​​​​​​​單​​​​​​​
				




			Metadata 的​​​​​​​位​​​​​​​置​​​​​​​是​​​​​​​以​​​​​​​偏​​​​​​​差​​​​​​​值​​​​​​​和​​​​​​​大​​​​​​​小​​​​​​​（單​​​​​​​位​​​​​​​為​​​​​​​位​​​​​​​元​​​​​​​組​​​​​​​）來​​​​​​​儲​​​​​​​存​​​​​​​的​​​​​​​。​​​​​​​標​​​​​​​籤​​​​​​​中​​​​​​​可​​​​​​​放​​​​​​​置​​​​​​​ 15 個​​​​​​​左​​​​​​​右​​​​​​​的​​​​​​​位​​​​​​​置​​​​​​​，不​​​​​​​過​​​​​​​ LVM 工​​​​​​​具​​​​​​​目​​​​​​​前​​​​​​​只​​​​​​​使​​​​​​​用​​​​​​​了​​​​​​​ 3 個​​​​​​​：一​​​​​​​個​​​​​​​單​​​​​​​獨​​​​​​​的​​​​​​​資​​​​​​​料​​​​​​​區​​​​​​​域​​​​​​​加​​​​​​​上​​​​​​​兩​​​​​​​個​​​​​​​ metadata 區​​​​​​​域​​​​​​​。​​​​​​​
		


      ⁠D.2. Metadata 內​​​​​​​容​​​​​​​




			卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 中​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​：
		
	
					有​​​​​​​關​​​​​​​於​​​​​​​它​​​​​​​如​​​​​​​何​​​​​​​以​​​​​​​及​​​​​​​何​​​​​​​時​​​​​​​被​​​​​​​建​​​​​​​立​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​
				

	
					有​​​​​​​關​​​​​​​於​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​資​​​​​​​訊​​​​​​​
				




			卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​資​​​​​​​訊​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​：
		
	
					名​​​​​​​稱​​​​​​​和​​​​​​​特​​​​​​​殊​​​​​​​ id
				

	
					一​​​​​​​個​​​​​​​每​​​​​​​當​​​​​​​ metadata 被​​​​​​​更​​​​​​​新​​​​​​​時​​​​​​​便​​​​​​​會​​​​​​​跟​​​​​​​著​​​​​​​遞​​​​​​​增​​​​​​​的​​​​​​​版​​​​​​​本​​​​​​​號​​​​​​​碼​​​​​​​
				

	
					任​​​​​​​何​​​​​​​屬​​​​​​​性​​​​​​​：可​​​​​​​讀​​​​​​​取​​​​​​​/寫​​​​​​​入​​​​​​​？可​​​​​​​重​​​​​​​設​​​​​​​大​​​​​​​小​​​​​​​？
				

	
					任​​​​​​​何​​​​​​​它​​​​​​​所​​​​​​​可​​​​​​​能​​​​​​​包​​​​​​​含​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​和​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​數​​​​​​​量​​​​​​​上​​​​​​​的​​​​​​​管​​​​​​​理​​​​​​​限​​​​​​​制​​​​​​​
				

	
					扇​​​​​​​區​​​​​​​大​​​​​​​小​​​​​​​（以​​​​​​​磁​​​​​​​區​​​​​​​〔​​​​​​​sector〕​​​​​​​為​​​​​​​單​​​​​​​位​​​​​​​，定​​​​​​​義​​​​​​​為​​​​​​​ 512 個​​​​​​​位​​​​​​​元​​​​​​​組​​​​​​​）
				

	
					一​​​​​​​列​​​​​​​未​​​​​​​經​​​​​​​順​​​​​​​序​​​​​​​排​​​​​​​序​​​​​​​、​​​​​​​構​​​​​​​成​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​，各​​​​​​​個​​​​​​​都​​​​​​​含​​​​​​​有​​​​​​​：
				
	
							它​​​​​​​的​​​​​​​ UUID，用​​​​​​​來​​​​​​​測​​​​​​​定​​​​​​​包​​​​​​​含​​​​​​​著​​​​​​​它​​​​​​​的​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​
						

	
							任​​​​​​​何​​​​​​​屬​​​​​​​性​​​​​​​，例​​​​​​​如​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​是​​​​​​​否​​​​​​​可​​​​​​​被​​​​​​​分​​​​​​​配​​​​​​​
						

	
							實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​第​​​​​​​一​​​​​​​個​​​​​​​扇​​​​​​​區​​​​​​​起​​​​​​​始​​​​​​​的​​​​​​​ offset（單​​​​​​​位​​​​​​​為​​​​​​​磁​​​​​​​區​​​​​​​〔​​​​​​​sector〕​​​​​​​）
						

	
							扇​​​​​​​區​​​​​​​數​​​​​​​量​​​​​​​
						




	
					一​​​​​​​列​​​​​​​未​​​​​​​經​​​​​​​順​​​​​​​序​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​。​​​​​​​各​​​​​​​個​​​​​​​都​​​​​​​含​​​​​​​有​​​​​​​
				
	
							一​​​​​​​列​​​​​​​經​​​​​​​過​​​​​​​順​​​​​​​序​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​（logical volume segment）。​​​​​​​Metadata 會​​​​​​​針​​​​​​​對​​​​​​​於​​​​​​​各​​​​​​​個​​​​​​​區​​​​​​​段​​​​​​​來​​​​​​​包​​​​​​​含​​​​​​​一​​​​​​​個​​​​​​​映​​​​​​​射​​​​​​​以​​​​​​​套​​​​​​​用​​​​​​​至​​​​​​​經​​​​​​​過​​​​​​​排​​​​​​​序​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​或​​​​​​​是​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​區​​​​​​​段​​​​​​​
						








      ⁠D.3. Metadata 範​​​​​​​例​​​​​​​




			下​​​​​​​列​​​​​​​顯​​​​​​​示​​​​​​​了​​​​​​​一​​​​​​​個​​​​​​​稱​​​​​​​為​​​​​​​ myvg 的​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​ metadata 範​​​​​​​例​​​​​​​。​​​​​​​
		

# Generated by LVM2: Tue Jan 30 16:28:15 2007

contents = "Text Format Volume Group"
version = 1

description = "Created *before* executing 'lvextend -L+5G /dev/myvg/mylv /dev/sdc'"

creation_host = "tng3-1"        # Linux tng3-1 2.6.18-8.el5 #1 SMP Fri Jan 26 14:15:21 EST 2007 i686
creation_time = 1170196095      # Tue Jan 30 16:28:15 2007

myvg {
        id = "0zd3UT-wbYT-lDHq-lMPs-EjoE-0o18-wL28X4"
        seqno = 3
        status = ["RESIZEABLE", "READ", "WRITE"]
        extent_size = 8192              # 4 Megabytes
        max_lv = 0
        max_pv = 0

        physical_volumes {

                pv0 {
                        id = "ZBW5qW-dXF2-0bGw-ZCad-2RlV-phwu-1c1RFt"
                        device = "/dev/sda"     # Hint only

                        status = ["ALLOCATABLE"]
                        dev_size = 35964301     # 17.1491 Gigabytes
                        pe_start = 384
                        pe_count = 4390 # 17.1484 Gigabytes
                }

                pv1 {
                        id = "ZHEZJW-MR64-D3QM-Rv7V-Hxsa-zU24-wztY19"
                        device = "/dev/sdb"     # Hint only

                        status = ["ALLOCATABLE"]
                        dev_size = 35964301     # 17.1491 Gigabytes
                        pe_start = 384
                        pe_count = 4390 # 17.1484 Gigabytes
                }

                pv2 {
                        id = "wCoG4p-55Ui-9tbp-VTEA-jO6s-RAVx-UREW0G"
                        device = "/dev/sdc"     # Hint only

                        status = ["ALLOCATABLE"]
                        dev_size = 35964301     # 17.1491 Gigabytes
                        pe_start = 384
                        pe_count = 4390 # 17.1484 Gigabytes
                }

                pv3 {
                        id = "hGlUwi-zsBg-39FF-do88-pHxY-8XA2-9WKIiA"
                        device = "/dev/sdd"     # Hint only

                        status = ["ALLOCATABLE"]
                        dev_size = 35964301     # 17.1491 Gigabytes
                        pe_start = 384
                        pe_count = 4390 # 17.1484 Gigabytes
                }
        }
        logical_volumes {

                mylv {
                        id = "GhUYSF-qVM3-rzQo-a6D2-o0aV-LQet-Ur9OF9"
                        status = ["READ", "WRITE", "VISIBLE"]
                        segment_count = 2

                        segment1 {
                                start_extent = 0
                                extent_count = 1280     # 5 Gigabytes

                                type = "striped"
                                stripe_count = 1        # linear

                                stripes = [
                                        "pv0", 0
                                ]
                        }
                        segment2 {
                                start_extent = 1280
                                extent_count = 1280     # 5 Gigabytes

                                type = "striped"
                                stripe_count = 1        # linear

                                stripes = [
                                        "pv1", 0
                                ]
                        }
                }
        }
}





      ⁠附錄 E. 修​​​​​​​訂​​​​​​​歷​​​​​​​史​​​​​​​
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      ⁠索引



A
	activating logical volumes
		individual nodes, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​各​​​​​​​別​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​


	activating volume groups, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
		individual nodes, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	local node only, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​


	administrative procedures, LVM 管​​​​​​​理​​​​​​​總​​​​​​​覽​​​​​​​
	allocation
		policy, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	preventing, 避​​​​​​​免​​​​​​​配​​​​​​​置​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​


	archive file, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​備​​​​​​​份​​​​​​​, 備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata


B
	backup
		file, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​備​​​​​​​份​​​​​​​
	metadata, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​備​​​​​​​份​​​​​​​, 備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata


	backup file, 備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata
	block device
		scanning, 掃​​​​​​​描​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​




C
	cache file
		building, 掃​​​​​​​描​​​​​​​磁​​​​​​​碟​​​​​​​來​​​​​​​找​​​​​​​尋​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​以​​​​​​​便​​​​​​​建​​​​​​​立​​​​​​​快​​​​​​​取​​​​​​​檔​​​​​​​案​​​​​​​


	cluster environment, 叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​測​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（Clustered Logical Volume Manager，CLVM）, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​
	CLVM
		definition, 叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​測​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（Clustered Logical Volume Manager，CLVM）


	clvmd daemon, 叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​測​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（Clustered Logical Volume Manager，CLVM）
	command line units, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​
	configuration examples, LVM 配​​​​​​​置​​​​​​​範​​​​​​​例​​​​​​​
	creating
		logical volume, 建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	logical volume, example, 在​​​​​​​三​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	LVM volumes in a cluster, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​ LVM 卷​​​​​​​冊​​​​​​​
	physical volumes, 建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	striped logical volume, example, 建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ Striped 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	volume group, clustered, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	volume groups, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​


	creating LVM volumes
		overview, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​建​​​​​​​立​​​​​​​總​​​​​​​覽​​​​​​​




D
	data relocation, online, 線​​​​​​​上​​​​​​​資​​​​​​​料​​​​​​​重​​​​​​​置​​​​​​​（Online Data Relocation）
	deactivating volume groups, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
		exclusive on one node, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	local node only, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​


	device numbers
		major, 一​​​​​​​致​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​號​​​​​​​碼​​​​​​​
	minor, 一​​​​​​​致​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​號​​​​​​​碼​​​​​​​
	persistent, 一​​​​​​​致​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​號​​​​​​​碼​​​​​​​


	device path names, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​
	device scan filters, 透​​​​​​​過​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 裝​​​​​​​置​​​​​​​掃​​​​​​​描​​​​​​​（LVM Device Scans）
	device size, maximum, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	device special file directory, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	display
		sorting output, 排​​​​​​​序​​​​​​​ LVM 報​​​​​​​告​​​​​​​


	displaying
		logical volumes, 顯​​​​​​​示​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​, lvs 指​​​​​​​令​​​​​​​
	physical volumes, 顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​, pvs 指​​​​​​​令​​​​​​​
	volume groups, 顯​​​​​​​示​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​, vgs 指​​​​​​​令​​​​​​​




E
	extent
		allocation, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	definition, 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​




F
	failed devices
		displaying, 顯​​​​​​​示​​​​​​​錯​​​​​​​誤​​​​​​​裝​​​​​​​置​​​​​​​的​​​​​​​相​​​​​​​關​​​​​​​資​​​​​​​訊​​​​​​​


	feedback, 意​​​​​​​見​​​​​​​
	file system
		growing on a logical volume, 在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​遞​​​​​​​增​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​


	filters, 透​​​​​​​過​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 裝​​​​​​​置​​​​​​​掃​​​​​​​描​​​​​​​（LVM Device Scans）


G
	growing file system
		logical volume, 在​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​遞​​​​​​​增​​​​​​​檔​​​​​​​案​​​​​​​系​​​​​​​統​​​​​​​




H
	help display, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​


I
	initializing
		partitions, 初​​​​​​​始​​​​​​​化​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	physical volumes, 初​​​​​​​始​​​​​​​化​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​


	Insufficient Free Extents message, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​可​​​​​​​用​​​​​​​扇​​​​​​​區​​​​​​​不​​​​​​​足​​​​​​​


L
	linear logical volume
		converting to mirrored, 更​​​​​​​改​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​
	creation, 建​​​​​​​立​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​
	definition, 線​​​​​​​性​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​


	logging, 記​​​​​​​錄​​​​​​​
	logical volume
		administration, general, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​
	changing parameters, 更​​​​​​​改​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​
	creation, 建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	creation example, 在​​​​​​​三​​​​​​​個​​​​​​​磁​​​​​​​碟​​​​​​​上​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	definition, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​, LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	displaying, 顯​​​​​​​示​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​, lvs 指​​​​​​​令​​​​​​​
	exclusive access, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​各​​​​​​​別​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	extending, 遞​​​​​​​增​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	growing, 遞​​​​​​​增​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	linear, 建​​​​​​​立​​​​​​​線​​​​​​​性​​​​​​​卷​​​​​​​冊​​​​​​​
	local access, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​啟​​​​​​​用​​​​​​​各​​​​​​​別​​​​​​​節​​​​​​​點​​​​​​​上​​​​​​​的​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	lvs display arguments, lvs 指​​​​​​​令​​​​​​​
	mirrored, 建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​
	reducing, 縮​​​​​​​減​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	removing, 移​​​​​​​除​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	renaming, 重​​​​​​​新​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​命​​​​​​​名​​​​​​​
	resizing, 重​​​​​​​設​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​
	shrinking, 縮​​​​​​​減​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	snapshot, 建​​​​​​​立​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​（Snapshot Volumes）
	striped, 建​​​​​​​立​​​​​​​等​​​​​​​量​​​​​​​卷​​​​​​​冊​​​​​​​


	lvchange command, 更​​​​​​​改​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​
	lvconvert command, 更​​​​​​​改​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​
	lvcreate command, 建​​​​​​​立​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	lvdisplay command, 顯​​​​​​​示​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	lvextend command, 遞​​​​​​​增​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	LVM
		architecture overview, LVM 架​​​​​​​構​​​​​​​概​​​​​​​要​​​​​​​
	clustered, 叢​​​​​​​集​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​測​​​​​​​管​​​​​​​理​​​​​​​員​​​​​​​（Clustered Logical Volume Manager，CLVM）
	components, LVM 架​​​​​​​構​​​​​​​概​​​​​​​要​​​​​​​, LVM 元​​​​​​​件​​​​​​​
	custom report format, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​
	directory structure, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	help, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​
	history, LVM 架​​​​​​​構​​​​​​​概​​​​​​​要​​​​​​​
	label, 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	logging, 記​​​​​​​錄​​​​​​​
	logical volume administration, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​
	physical volume administration, 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​
	physical volume, definition, 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	volume group, definition, 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​


	LVM1, LVM 架​​​​​​​構​​​​​​​概​​​​​​​要​​​​​​​
	LVM2, LVM 架​​​​​​​構​​​​​​​概​​​​​​​要​​​​​​​
	lvmdiskscan command, 掃​​​​​​​描​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​
	lvreduce command, 重​​​​​​​設​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​, 縮​​​​​​​減​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	lvremove command, 移​​​​​​​除​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	lvrename command, 重​​​​​​​新​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​命​​​​​​​名​​​​​​​
	lvs command, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​, lvs 指​​​​​​​令​​​​​​​
		display arguments, lvs 指​​​​​​​令​​​​​​​


	lvscan command, 顯​​​​​​​示​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​


M
	man page display, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​
	metadata
		backup, 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​備​​​​​​​份​​​​​​​, 備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata
	recovery, 復​​​​​​​原​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​ Metadata


	mirrored logical volume
		clustered, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​ LVM 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	converting to linear, 更​​​​​​​改​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​
	creation, 建​​​​​​​立​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​
	definition, 鏡​​​​​​​像​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	failure recovery, 由​​​​​​​ LVM 鏡​​​​​​​像​​​​​​​錯​​​​​​​誤​​​​​​​中​​​​​​​復​​​​​​​原​​​​​​​
	reconfiguration, 更​​​​​​​改​​​​​​​鏡​​​​​​​像​​​​​​​卷​​​​​​​冊​​​​​​​配​​​​​​​置​​​​​​​




O
	online data relocation, 線​​​​​​​上​​​​​​​資​​​​​​​料​​​​​​​重​​​​​​​置​​​​​​​（Online Data Relocation）


P
	partition type, setting, 設​​​​​​​定​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​類​​​​​​​型​​​​​​​
	partitions
		multiple, 磁​​​​​​​碟​​​​​​​上​​​​​​​的​​​​​​​多​​​​​​​重​​​​​​​分​​​​​​​割​​​​​​​區​​​​​​​


	path names, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​
	persistent device numbers, 一​​​​​​​致​​​​​​​的​​​​​​​裝​​​​​​​置​​​​​​​號​​​​​​​碼​​​​​​​
	physical extent
		preventing allocation, 避​​​​​​​免​​​​​​​配​​​​​​​置​​​​​​​於​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​上​​​​​​​


	physical volume
		adding to a volume group, 新​​​​​​​增​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​
	administration, general, 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​管​​​​​​​理​​​​​​​
	creating, 建​​​​​​​立​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	definition, 實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	display, pvs 指​​​​​​​令​​​​​​​
	displaying, 顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​
	illustration, LVM Physical Volume Layout
	initializing, 初​​​​​​​始​​​​​​​化​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	layout, LVM Physical Volume Layout
	pvs display arguments, pvs 指​​​​​​​令​​​​​​​
	recovery, 替​​​​​​​換​​​​​​​一​​​​​​​個​​​​​​​遺​​​​​​​失​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	removing, 移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	removing from volume group, 由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	removing lost volume, 將​​​​​​​遺​​​​​​​失​​​​​​​的​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​由​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​掉​​​​​​​
	resizing, 重​​​​​​​設​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​


	pvdisplay command, 顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	pvmove command, 線​​​​​​​上​​​​​​​資​​​​​​​料​​​​​​​重​​​​​​​置​​​​​​​（Online Data Relocation）
	pvremove command, 移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	pvresize command, 重​​​​​​​設​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​
	pvs command, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​
		display arguments, pvs 指​​​​​​​令​​​​​​​


	pvscan command, 顯​​​​​​​示​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​


R
	removing
		disk from a logical volume, 由​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​磁​​​​​​​碟​​​​​​​
	logical volume, 移​​​​​​​除​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	physical volumes, 移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​


	renaming
		logical volume, 重​​​​​​​新​​​​​​​為​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​命​​​​​​​名​​​​​​​
	volume group, 為​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​重​​​​​​​新​​​​​​​命​​​​​​​名​​​​​​​


	report format, LVM devices, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​
	resizing
		logical volume, 重​​​​​​​設​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​大​​​​​​​小​​​​​​​
	physical volume, 重​​​​​​​設​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​的​​​​​​​大​​​​​​​小​​​​​​​




S
	scanning
		block devices, 掃​​​​​​​描​​​​​​​區​​​​​​​塊​​​​​​​裝​​​​​​​置​​​​​​​


	scanning devices, filters, 透​​​​​​​過​​​​​​​過​​​​​​​濾​​​​​​​器​​​​​​​來​​​​​​​控​​​​​​​制​​​​​​​ LVM 裝​​​​​​​置​​​​​​​掃​​​​​​​描​​​​​​​（LVM Device Scans）
	snapshot logical volume
		creation, 建​​​​​​​立​​​​​​​快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​（Snapshot Volumes）


	snapshot volume
		definition, 快​​​​​​​照​​​​​​​卷​​​​​​​冊​​​​​​​


	striped logical volume
		creation, 建​​​​​​​立​​​​​​​等​​​​​​​量​​​​​​​卷​​​​​​​冊​​​​​​​
	creation example, 建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​ Striped 邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	definition, 等​​​​​​​量​​​​​​​邏​​​​​​​輯​​​​​​​卷​​​​​​​冊​​​​​​​
	extending, 延​​​​​​​伸​​​​​​​等​​​​​​​量​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​
	growing, 延​​​​​​​伸​​​​​​​等​​​​​​​量​​​​​​​的​​​​​​​卷​​​​​​​冊​​​​​​​




T
	troubleshooting, LVM 疑​​​​​​​難​​​​​​​排​​​​​​​解​​​​​​​


U
	units, command line, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​


V
	verbose output, 使​​​​​​​用​​​​​​​ CLI 指​​​​​​​令​​​​​​​
	vgcfbackup command, 備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata
	vgcfrestore command, 備​​​​​​​份​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​ Metadata
	vgchange command, 更​​​​​​​改​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​
	vgcreate command, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	vgdisplay command, 顯​​​​​​​示​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	vgexport command, 將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​移​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​部​​​​​​​系​​​​​​​統​​​​​​​
	vgextend command, 新​​​​​​​增​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​
	vgimport command, 將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​移​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​部​​​​​​​系​​​​​​​統​​​​​​​
	vgmerge command, 結​​​​​​​合​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	vgmknodes command, 重​​​​​​​新​​​​​​​建​​​​​​​立​​​​​​​一​​​​​​​個​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​目​​​​​​​錄​​​​​​​
	vgreduce command, 由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	vgrename command, 為​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​重​​​​​​​新​​​​​​​命​​​​​​​名​​​​​​​
	vgs command, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​
		display arguments, vgs 指​​​​​​​令​​​​​​​


	vgscan command, 掃​​​​​​​描​​​​​​​磁​​​​​​​碟​​​​​​​來​​​​​​​找​​​​​​​尋​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​以​​​​​​​便​​​​​​​建​​​​​​​立​​​​​​​快​​​​​​​取​​​​​​​檔​​​​​​​案​​​​​​​
	vgsplit command, 分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	volume group
		activating, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	administration, general, 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​管​​​​​​​理​​​​​​​
	changing parameters, 更​​​​​​​改​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​的​​​​​​​參​​​​​​​數​​​​​​​
	combining, 結​​​​​​​合​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	creating, 建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	creating in a cluster, 在​​​​​​​叢​​​​​​​集​​​​​​​中​​​​​​​建​​​​​​​立​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	deactivating, 啟​​​​​​​用​​​​​​​和​​​​​​​停​​​​​​​用​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	definition, 卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	displaying, 顯​​​​​​​示​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​, LVM 的​​​​​​​自​​​​​​​訂​​​​​​​化​​​​​​​回​​​​​​​報​​​​​​​, vgs 指​​​​​​​令​​​​​​​
	extending, 新​​​​​​​增​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​
	growing, 新​​​​​​​增​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​至​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​
	merging, 結​​​​​​​合​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	moving between systems, 將​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​移​​​​​​​至​​​​​​​另​​​​​​​一​​​​​​​部​​​​​​​系​​​​​​​統​​​​​​​
	reducing, 由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	removing, 移​​​​​​​除​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
	renaming, 為​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​重​​​​​​​新​​​​​​​命​​​​​​​名​​​​​​​
	shrinking, 由​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​中​​​​​​​移​​​​​​​除​​​​​​​實​​​​​​​體​​​​​​​卷​​​​​​​冊​​​​​​​
	splitting, 分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​
		example procedure, 分​​​​​​​割​​​​​​​卷​​​​​​​冊​​​​​​​群​​​​​​​組​​​​​​​


	vgs display arguments, vgs 指​​​​​​​令​​​​​​​
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OEBPS/Common_Content/scripts/menu.js
/* global window document labels lang_menu_2_div hljs */
var docs = (function(docs){
    /*
     * NOTE: The docs module will not work properly unless the init function is called, as the jQuery object is dynamically
     * loaded using requirejs.
     */
    var jQuery = window.jQuery;
    var listeners = [];
    var ready = false;

    // BEGIN UTIL FUNCTIONS
    docs.utils = (function() {
        var exports = {};

        exports.setCookie = function(name, value, expires, path, domain, secure) {
            document.cookie = name + "=" + value +
            ((expires) ? ";expires=" + expires.toGMTString() : "") +
            ((path) ? ";path=" + path : "");
            // +
            //		((domain) ? ";domain=" + domain : "") +
            //		((secure) ? ";secure" : "");
        };

        exports.isSafari = function() {
            return navigator.userAgent.indexOf("Safari") != -1 && navigator.userAgent.indexOf("Chrome") == -1;
        };

        exports.scrollToTarget = function() {
            if (jQuery(window.location.hash).length > 0) {
                jQuery('html, body').animate({ scrollTop: jQuery(window.location.hash).offset().top}, 1000);
            }
        };

        exports.getCurrentPageName = function() {
            return window.location.href.substr(window.location.href.lastIndexOf("/") + 1);
        };

        exports.escapeElementId = function(elem) {
            return elem.replace('&', '\\&');
        };

        return exports;
    }());
    // END UTIL FUNCTIONS

    // BEGIN TOC FUNCTIONS
    docs.toc = (function(utils) {
        var num_days = 7;
        var name_menu = window.location.hostname + '-publican-menu';

        function init() {
            // New toc
            var navigation = jQuery('#navigation');
            if (navigation.is(":visible")) {
                initNewToc(navigation);
            }

            // Old selectbox toc
            var docToc = jQuery(".doctoc");
            if (docToc.is(":visible")) {
                initOldToc(docToc);
            }
        }

        function initOldToc(docToc) {
            checkToc();
            docToc.load('index.html .toc:eq(0)', function () {
                loadDocNav();
            });
            utils.scrollToTarget();
        }

        function initNewToc(navigation) {
            navigation.load('index.html div > div.toc:eq(0), section > div.toc:eq(0)', function () {
                // Add the close button and bind the click event
                var tocButton = jQuery('<button class="menu-toggle"><span></span></button>');
                navigation.append(tocButton);
                tocButton.click(function (e) {
                    toggleToc();
                });

                // Check the saved state and apply the toc styling
                styleToc();
                checkToc();

                // Safari has a bug in getBoundingClientRect that needs the page to be loaded to return valid info.
                if (utils.isSafari()) {
                    jQuery(window).load(function () {
                        styleToc();
                    });
                }
            });

            jQuery(window).scroll(function (e) {
                styleToc();
            }).resize(function (e) {
                styleToc();
            });

            // Add a mechanism to handle the the main menu dropdowns.
            // TODO: This is hacky and a better way should be found to handle this.
            jQuery('.primary-nav a').on('click', function () {
                setTimeout(function () {
                    styleToc();
                }, 600);
            });
        }

        function loadDocNav() {
            var topDocNav = getTopDocNav();
            var bottomDocNav = getBottomDocNav();

            updateDocNavItems(utils.getCurrentPageName(), topDocNav, bottomDocNav);

            var onChange = function () {
                var currentPage = utils.getCurrentPageName();
                var newSelection = jQuery(this).val();
                window.location = newSelection;
                if (newSelection.indexOf(currentPage) === 0) {
                    updateDocNavItems(newSelection, getTopDocNav(), getBottomDocNav());
                }
            };
            topDocNav.change(onChange);
            bottomDocNav.change(onChange);
        }

        function updateDocNavItems(filename, topDocNav, bottomDocNav) {
            topDocNav.val(filename);
            bottomDocNav.val(filename);
        }

        function getTopDocNav() {
            return jQuery(".docnav.top").find(".pageSelect");
        }

        function getBottomDocNav() {
            return jQuery(".docnav.bottom").find("select");
        }

        function styleToc() {
            /* NOTE: We need to use an absolute position due to the portal adding content (ie outage messages), which then makes the toc overlap
             * that. There is a minor effect of some flickering, but it's minimal and currently the best situation since no events are fired by the
             * portal to say it's finished.
             */
            var nav = jQuery('#navigation');
            var navToc = nav.find('.toc');

            var main = jQuery('#legacy-portal');
            var main_rect = main[0].getBoundingClientRect();
            var main_height = main.height();
            var main_bottom = main_rect.bottom;
            var main_top = main_rect.top;

            var my_top = main.offset().top - jQuery('#main').offset().top + 5;
            var height = main_height - 5;
            var pos = "absolute";
            if (main_top <= 0) {
                my_top = 0;
                pos = "fixed";
            }

            if (navToc.is(':visible')) {
                if (pos === "fixed") {
                    if (height > ((window.innerHeight || document.documentElement.clientHeight) - my_top)) {
                        height = (window.innerHeight || document.documentElement.clientHeight) - my_top;
                    }

                    if (my_top + height > main_bottom) {
                        height = main_bottom - my_top;
                    }
                } else {
                    if (height > ((window.innerHeight || document.documentElement.clientHeight) - main_top)) {
                        height = (window.innerHeight || document.documentElement.clientHeight) - main_top - 5;
                    }

                    if (height > main_bottom) {
                        height = main_bottom;
                    }
                }

                nav.attr('style', 'top: ' + my_top + 'px !important; height: ' + height + 'px; position: ' + pos);
                navToc.attr('style', 'top: 0px !important; height: ' + height + 'px;');
            } else {
                nav.attr('style', 'top: ' + my_top + 'px !important; height: 0px; position: ' + pos);
            }
        }

        function checkToc() {
            if (document.cookie) {
                var cookies = document.cookie.split(/ *; */);
                for (var i = 0; i < cookies.length; i++) {
                    var current_c = cookies[i].split("=");
                    if (current_c[0] == name_menu) {
                        var menu_status = current_c[1];
                        if (menu_status == "closed") {
                            hideToc();
                        }
                        break;
                    }
                }
            }
        }

        function toggleToc() {
            if (jQuery("#navigation .toc").is(':visible')) {
                hideToc();
            } else {
                showToc();
            }
        }

        function hideToc() {
            var nav = jQuery("#navigation");
            nav.find("button").addClass("tocClosed");
            nav.find(".toc").hide();
            jQuery("#main").addClass('noLtoc');
            styleToc();

            var expDate = new Date();
            expDate.setDate(expDate.getDate() + num_days);
            utils.setCookie(name_menu, 'closed', expDate, '/', false, false);
        }

        function showToc() {
            var nav = jQuery("#navigation");
            nav.find("button").removeClass("tocClosed");
            nav.find(".toc").show();
            jQuery("#main").removeClass('noLtoc');
            styleToc();

            var expDate = new Date();
            expDate.setDate(expDate.getDate() + num_days);
            utils.setCookie(name_menu, 'open', expDate, '/', false, false);
        }

        return {
            init: init,
            toggleToc: toggleToc,
            getTopDocNav: getTopDocNav,
            getBottomDocNav: getBottomDocNav
        };
    }(docs.utils));
    // END TOC FUNCTIONS

    // BEGIN BREADCRUMB FUNCTIONS
    docs.breadcrumbs = (function(labels, utils) {
        var work = 1;

        function init(current_product, current_version, current_book) {
            var support_label = labels["trans_strings"]["Support"];
            var doc_label = labels["trans_strings"]["Product_Documentation"];

            // Create the very basic breadcrumb array
            var doc_array = [doc_label];
            var breadcrumbs = [
                [support_label, "/support/"],
                doc_array
            ];

            // Create the base breadcrumb, which will later be replaced with the extended version
            if (typeof current_product != "undefined" && current_product != '') {
                var prod_label = getProductLabel(current_product);
                var prod_array = [prod_label];
                breadcrumbs.push(prod_array);

                doc_array[1] = "../";

                if (typeof current_version != "undefined" && current_version != '') {
                    var version_label = getVersionLabel(current_product, current_version);
                    var version_array = [version_label];
                    breadcrumbs.push(version_array);

                    doc_array[1] = "../../";
                    prod_array[1] = "../";

                    if (typeof current_book != "undefined" && current_book != '') {
                        doc_array[1] = "../../../../";
                        prod_array[1] = "../../../";
                        version_array[1] = "../../";

                        var book_label = getBookLabel(current_product, current_version, current_book);
                        breadcrumbs.push([book_label]);
                    }
                }
            }

            window.breadcrumbs = breadcrumbs;
        }

        function getProductLabel(current_product) {
            if (current_product !== 'Products') {
                return labels[current_product]["label"];
            } else {
                return labels["trans_strings"]["Products"];
            }
        }

        function getVersionLabel(current_product, current_version) {
            if (current_version !== 'Versions') {
                return labels[current_product][current_version]["label"];
            } else {
                return labels["trans_strings"]["Versions"];
            }
        }

        function getBookLabel(current_product, current_version, current_book) {
            if (current_book !== 'Books') {
                return labels[current_product][current_version][current_book]["label"];
            } else {
                return labels["trans_strings"]["Books"];
            }
        }

        function loadMenus(toc_path, current_product, current_version, current_book) {
            var breadcrumbs = jQuery("#breadcrumbs");

            // Add a small timeout, to try to fix the items not loading
            setTimeout(function () {
                // We only care about fixing up the default breadcrumbs if we have a current product
                if (typeof current_product !== "undefined" && current_product != '') {
                    // Build the new breadcrumbs html
                    var html = jQuery(buildHTML(toc_path, current_product, current_version, current_book));

                    // Remove the dummy Product Documentation text node
                    var breadcrumbsDiv = breadcrumbs.get(0);
                    while (breadcrumbsDiv.childNodes.length > 1) {
                        breadcrumbsDiv.removeChild(breadcrumbsDiv.lastChild);
                    }

                    // Add the new breadcrumbs
                    breadcrumbs.append(html);

                    // Add a small timeout, to try to fix the items not loading
                    // Load and add the hover menus
                    loadMenu("product_menu", toc_path + "/products_menu.html");
                    loadMenu("version_menu", toc_path + '/' + current_product + "/versions_menu.html");
                    if (typeof current_version !== "undefined" && current_version != '') {
                        loadMenu("book_menu", toc_path + '/' + current_product + '/' + current_version + '/' + "/books_menu.html");
                        if (typeof current_book != "undefined" && current_book != '') {
                            loadMenu("book_lang_menu", toc_path + '/' + current_product + '/' + current_version + '/' + current_book + "/lang_menu.html");
                            loadMenu("book_format_menu", toc_path + '/' + current_product + '/' + current_version + '/' + current_book + "/format_menu.html", true);
                        }
                    }
                }

                // For splash pages the language menu is loaded in a global javascript variable
                if (typeof lang_menu_2_div != "undefined" && lang_menu_2_div != '') {
                    breadcrumbs.append(lang_menu_2_div);
                    bindMouseEvents(breadcrumbs, 'lang_menu_2', 'lang_menu_list');
                }

                bindMenuEvents(breadcrumbs, current_version, current_book);
            }, 500);
        }

        function buildHTML(toc_path, current_product, current_version, current_book) {
            // Get the labels
            var prod_label = getProductLabel(current_product);

            // Convert the default menu into something we can use
            var html = '<a href="' + toc_path + '/index.html">' + labels["trans_strings"]["Product_Documentation"] + '</a>';
            html += '<div id="product_menu"><div>' + prod_label + '</div></div>';
            if (typeof current_version !== "undefined" && current_version !== '') {
                var version_label = getVersionLabel(current_product, current_version);
                html += '<div id="version_menu"><div>' + version_label + '</div></div>';
                if (typeof current_book !== "undefined" && current_book !== '') {
                    var book_label = getBookLabel(current_product, current_version, current_book);
                    html += '<div id="book_menu"><div>' + book_label + '</div></div>';

                    if (current_book !== 'Books') {
                        html += '<div id="left-menu"><div id="book_format_menu"><div>' + labels["trans_strings"]["Formats"] + '</div></div>';
                        html += '<div id="book_lang_menu"></div></div>';
                    }
                }
            }
            return html;
        }

        // Setup the menu expand/retract listeners
        function bindMenuEvents(breadcrumbs, current_version, current_book) {
            bindMouseEvents(breadcrumbs, 'product_menu', 'product_menu_list');

            if (typeof current_version !== "undefined" && current_version !== '') {
                bindMouseEvents(breadcrumbs, 'version_menu', 'version_menu_list');

                if (typeof current_book !== "undefined" && current_book !== '') {
                    bindMouseEvents(breadcrumbs, 'book_menu', 'book_menu_list');

                    if (current_book !== 'Books') {
                        bindMouseEvents(breadcrumbs, 'book_format_menu', 'book_format_menu_list');
                        bindMouseEvents(breadcrumbs, 'book_lang_menu', 'book_lang_menu_list');
                    }
                }
            }
        }

        function bindMouseEvents(parent_ele, id, menu_id) {
            var menu_ele = jQuery('#' + id, parent_ele);
            menu_ele.on('mouseout', function () {
                work = 1;
                retractMenu(menu_id);
            });
            menu_ele.on('mouseover', function () {
                work = 1;
                expandMenu(menu_id);
            });
        }

        function loadMenu(id, url, replace) {
            jQuery.get(url, function(data) {
                if (replace) {
                    jQuery('#' + id).html(data);
                } else {
                    jQuery('#' + id).append(data);
                }
            });
        }

        function expandMenu(id) {
            if (work) {
                work = 0;
                var entity = document.getElementById(id);
                if (entity) {
                    var my_class = entity.className;
                    var my_parent = entity.parentNode;
                    if (my_class.indexOf("hidden") != -1) {
                        entity.className = my_class.replace(/hidden/, "visible");
                        my_parent.className = my_parent.className.replace(/collapsed/, "expanded");
                    }
                }
            }
        }

        function retractMenu(id) {
            if (work) {
                work = 0;
                var entity = document.getElementById(id);
                if (entity) {
                    var my_class = entity.className;
                    var my_parent = entity.parentNode;
                    if (my_class.indexOf("visible") != -1) {
                        entity.className = my_class.replace(/visible/, "hidden");
                        my_parent.className = my_parent.className.replace(/expanded/, "collapsed");
                    }
                }
            }
        }

        return {
            init: init,
            loadMenus: loadMenus,
            expandMenu: expandMenu,
            retractMenu: retractMenu
        };
    }(window.labels, docs.utils));
    // END BREADCRUMBS FUNCTIONS

    // START ANALYTICS FUNCTIONS
    docs.analytics = (function() {
        function runAnalytics(ajq) {
            /*
             var pkBaseUrl = (('https:' == document.location.protocol) ? 'https://engstats.redhat.com/piwik/' : 'http://engstats.redhat.com/piwik/');
             var pkUrl = pkBaseUrl + 'piwik.js';
             ajq('body').append('<noscript><p><img src="https://engstats.redhat.com/piwik/piwik.php?idsite=3" style="border:0" alt="" /></p></noscript>');
             require([pkUrl], function() {
             try {
             var piwikTracker = Piwik.getTracker(pkBaseUrl + 'piwik.php', 3);
             if (document.location.hostname == 'access.redhat.com') {
             piwikTracker.trackPageView();
             piwikTracker.enableLinkTracking();
             }
             } catch(err) {}
             });
             */
        }

        return {
            runAnalytics: runAnalytics
        };
    }());
    // END ANALYTICS FUNCTIONS

    // START SPLASH PAGE FUNCTIONS
    docs.splash_page = (function(utils) {
        function init() {
            jQuery(window).bind('hashchange', function () {
                if (window.location.hash === "") {
                    // activate the default section
                } else {
                    //Grab what is after the # from the url bar and remove the #
                    var anchorid = window.location.hash.replace("#", "");
                    var id = anchorid;
                    if (anchorid.match("_")) {
                        id = id.replace(/_.*/g, '');
                    }
                    activateElement2(id + '-selector');
                    activateElement(id + '-categories');
                    activateElement(id);
                    if (anchorid.match("_")) {
                        activateElement2(anchorid, 1);
                    }
                }
            });
            jQuery(window).trigger('hashchange');
        }

        function _activateElement(ele) {
            ele.addClass('active');
            ele.removeClass('hidden');
            ele.siblings().addClass('hidden');
            ele.siblings().removeClass('active');
        }

        function activateElement(elem) {
            _activateElement(jQuery('#' + utils.escapeElementId(elem)));
        }

        function activateElement2(elem, focus) {
            var ele = jQuery('#' + utils.escapeElementId(elem));
            ele.addClass('active');
            ele.siblings().removeClass('active');
            if (focus) {
                jQuery('html,body').animate({scrollTop: ele.offset().top},'slow');
            }
        }

        function activateParentElement(elem) {
            _activateElement(jQuery('#' + utils.escapeElementId(elem)).parent());
        }

        function resetCategories(categ, vers, me) {
            categ = utils.escapeElementId(categ);
            vers = utils.escapeElementId(vers);
            jQuery('#' + categ).children().removeClass('active');
            jQuery(me).addClass('active');
            jQuery('#' +vers).children().removeClass('active');
            jQuery('#' +vers).children().removeClass('hidden');
        }

        return {
            init: init,
            activateElement: activateElement,
            activateElement2: activateElement2,
            activateParentElement: activateParentElement,
            resetCategories: resetCategories
        }
    }(docs.utils));
    // END SPLASH PAGE FUNCTIONS

    function _init(ajq) {
        // Update the JQuery reference, as jquery may only have been loaded during this call
        jQuery = ajq;

        // The docs module is now ready so fire an event
        fireReady();
    }

    function fireReady() {
        if (!ready) {
            ready = true;

            // Fire the ready event to any listeners
            for (var i = 0; i < listeners.length; i++) {
                listeners[i]();
            }
        }
    }

    docs.whenReady = function(callback) {
        if (ready) {
            callback();
        } else {
            listeners.push(callback);
        }
    };

    docs.isReady = function() {
        return ready;
    };

    docs.init = function(toc_path, current_product, current_version, current_book) {
        // Set the siteMapState variable so that the main tab is highlighted
        window.siteMapState = "products & services";

        // Build the core breadcrumbs window object
        docs.breadcrumbs.init(current_product, current_version, current_book);

        // Load the rest of the content when the chroming is ready
        chrometwo_require(['jquery', 'chrome_lib'], function (ajq, lib) {
            // Init the internals
            _init(ajq);

            // Initialise the table of contents
            docs.toc.init();

            // Enable highlighting
            if (typeof hljs !== "undefined") {
                ajq('pre[class*="language-"]').each(function (i, block) {
                    hljs.highlightBlock(block);
                });
            }

            // Load the breadcrumbs menu items
            lib.whenBreadcrumbsReady(function() {
                docs.breadcrumbs.loadMenus(toc_path, current_product, current_version, current_book);
            });
        });
    };

    docs.init_splash_page = function() {
        chrometwo_require(['jquery'], function (ajq) {
            // Init the internals
            _init(ajq);

            // Export some functions to the window, since the templates use window based functions
            window.activateElement = docs.splash_page.activateElement;
            window.activateElement2 = docs.splash_page.activateElement2;
            window.activateParentElement = docs.splash_page.activateParentElement;
            window.resetCategories = docs.splash_page.resetCategories;

            // Initialise the splash page functionality
            docs.splash_page.init();
        });
    };

    // Export some functions to the window for legacy purposes
    window.initializeBreadcrumbs = docs.init;
    window.runAnalytics = docs.analytics.runAnalytics;

    // jQuery may already be available, if that's the case then fire the ready event
    if (typeof jQuery !== 'undefined') {
        fireReady();
    }

    return docs;
}({}));
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/*! jQuery v1.7.1 jquery.com | jquery.org/license */
(function(a,b){function cy(a){return f.isWindow(a)?a:a.nodeType===9?a.defaultView||a.parentWindow:!1}function cv(a){if(!ck[a]){var b=c.body,d=f("<"+a+">").appendTo(b),e=d.css("display");d.remove();if(e==="none"||e===""){cl||(cl=c.createElement("iframe"),cl.frameBorder=cl.width=cl.height=0),b.appendChild(cl);if(!cm||!cl.createElement)cm=(cl.contentWindow||cl.contentDocument).document,cm.write((c.compatMode==="CSS1Compat"?"<!doctype html>":"")+"<html><body>"),cm.close();d=cm.createElement(a),cm.body.appendChild(d),e=f.css(d,"display"),b.removeChild(cl)}ck[a]=e}return ck[a]}function cu(a,b){var c={};f.each(cq.concat.apply([],cq.slice(0,b)),function(){c[this]=a});return c}function ct(){cr=b}function cs(){setTimeout(ct,0);return cr=f.now()}function cj(){try{return new a.ActiveXObject("Microsoft.XMLHTTP")}catch(b){}}function ci(){try{return new a.XMLHttpRequest}catch(b){}}function cc(a,c){a.dataFilter&&(c=a.dataFilter(c,a.dataType));var d=a.dataTypes,e={},g,h,i=d.length,j,k=d[0],l,m,n,o,p;for(g=1;g<i;g++){if(g===1)for(h in a.converters)typeof h=="string"&&(e[h.toLowerCase()]=a.converters[h]);l=k,k=d[g];if(k==="*")k=l;else if(l!=="*"&&l!==k){m=l+" "+k,n=e[m]||e["* "+k];if(!n){p=b;for(o in e){j=o.split(" ");if(j[0]===l||j[0]==="*"){p=e[j[1]+" "+k];if(p){o=e[o],o===!0?n=p:p===!0&&(n=o);break}}}}!n&&!p&&f.error("No conversion from "+m.replace(" "," to ")),n!==!0&&(c=n?n(c):p(o(c)))}}return c}function cb(a,c,d){var e=a.contents,f=a.dataTypes,g=a.responseFields,h,i,j,k;for(i in g)i in d&&(c[g[i]]=d[i]);while(f[0]==="*")f.shift(),h===b&&(h=a.mimeType||c.getResponseHeader("content-type"));if(h)for(i in e)if(e[i]&&e[i].test(h)){f.unshift(i);break}if(f[0]in d)j=f[0];else{for(i in d){if(!f[0]||a.converters[i+" "+f[0]]){j=i;break}k||(k=i)}j=j||k}if(j){j!==f[0]&&f.unshift(j);return d[j]}}function ca(a,b,c,d){if(f.isArray(b))f.each(b,function(b,e){c||bE.test(a)?d(a,e):ca(a+"["+(typeof e=="object"||f.isArray(e)?b:"")+"]",e,c,d)});else if(!c&&b!=null&&typeof b=="object")for(var e in b)ca(a+"["+e+"]",b[e],c,d);else d(a,b)}function b_(a,c){var d,e,g=f.ajaxSettings.flatOptions||{};for(d in c)c[d]!==b&&((g[d]?a:e||(e={}))[d]=c[d]);e&&f.extend(!0,a,e)}function b$(a,c,d,e,f,g){f=f||c.dataTypes[0],g=g||{},g[f]=!0;var h=a[f],i=0,j=h?h.length:0,k=a===bT,l;for(;i<j&&(k||!l);i++)l=h[i](c,d,e),typeof l=="string"&&(!k||g[l]?l=b:(c.dataTypes.unshift(l),l=b$(a,c,d,e,l,g)));(k||!l)&&!g["*"]&&(l=b$(a,c,d,e,"*",g));return l}function bZ(a){return function(b,c){typeof b!="string"&&(c=b,b="*");if(f.isFunction(c)){var d=b.toLowerCase().split(bP),e=0,g=d.length,h,i,j;for(;e<g;e++)h=d[e],j=/^\+/.test(h),j&&(h=h.substr(1)||"*"),i=a[h]=a[h]||[],i[j?"unshift":"push"](c)}}}function bC(a,b,c){var d=b==="width"?a.offsetWidth:a.offsetHeight,e=b==="width"?bx:by,g=0,h=e.length;if(d>0){if(c!=="border")for(;g<h;g++)c||(d-=parseFloat(f.css(a,"padding"+e[g]))||0),c==="margin"?d+=parseFloat(f.css(a,c+e[g]))||0:d-=parseFloat(f.css(a,"border"+e[g]+"Width"))||0;return d+"px"}d=bz(a,b,b);if(d<0||d==null)d=a.style[b]||0;d=parseFloat(d)||0;if(c)for(;g<h;g++)d+=parseFloat(f.css(a,"padding"+e[g]))||0,c!=="padding"&&(d+=parseFloat(f.css(a,"border"+e[g]+"Width"))||0),c==="margin"&&(d+=parseFloat(f.css(a,c+e[g]))||0);return d+"px"}function bp(a,b){b.src?f.ajax({url:b.src,async:!1,dataType:"script"}):f.globalEval((b.text||b.textContent||b.innerHTML||"").replace(bf,"/*$0*/")),b.parentNode&&b.parentNode.removeChild(b)}function bo(a){var b=c.createElement("div");bh.appendChild(b),b.innerHTML=a.outerHTML;return b.firstChild}function bn(a){var b=(a.nodeName||"").toLowerCase();b==="input"?bm(a):b!=="script"&&typeof a.getElementsByTagName!="undefined"&&f.grep(a.getElementsByTagName("input"),bm)}function bm(a){if(a.type==="checkbox"||a.type==="radio")a.defaultChecked=a.checked}function bl(a){return typeof a.getElementsByTagName!="undefined"?a.getElementsByTagName("*"):typeof a.querySelectorAll!="undefined"?a.querySelectorAll("*"):[]}function bk(a,b){var c;if(b.nodeType===1){b.clearAttributes&&b.clearAttributes(),b.mergeAttributes&&b.mergeAttributes(a),c=b.nodeName.toLowerCase();if(c==="object")b.outerHTML=a.outerHTML;else if(c!=="input"||a.type!=="checkbox"&&a.type!=="radio"){if(c==="option")b.selected=a.defaultSelected;else if(c==="input"||c==="textarea")b.defaultValue=a.defaultValue}else a.checked&&(b.defaultChecked=b.checked=a.checked),b.value!==a.value&&(b.value=a.value);b.removeAttribute(f.expando)}}function bj(a,b){if(b.nodeType===1&&!!f.hasData(a)){var c,d,e,g=f._data(a),h=f._data(b,g),i=g.events;if(i){delete h.handle,h.events={};for(c in i)for(d=0,e=i[c].length;d<e;d++)f.event.add(b,c+(i[c][d].namespace?".":"")+i[c][d].namespace,i[c][d],i[c][d].data)}h.data&&(h.data=f.extend({},h.data))}}function bi(a,b){return f.nodeName(a,"table")?a.getElementsByTagName("tbody")[0]||a.appendChild(a.ownerDocument.createElement("tbody")):a}function U(a){var b=V.split("|"),c=a.createDocumentFragment();if(c.createElement)while(b.length)c.createElement(b.pop());return c}function T(a,b,c){b=b||0;if(f.isFunction(b))return f.grep(a,function(a,d){var e=!!b.call(a,d,a);return e===c});if(b.nodeType)return f.grep(a,function(a,d){return a===b===c});if(typeof b=="string"){var d=f.grep(a,function(a){return a.nodeType===1});if(O.test(b))return f.filter(b,d,!c);b=f.filter(b,d)}return f.grep(a,function(a,d){return f.inArray(a,b)>=0===c})}function S(a){return!a||!a.parentNode||a.parentNode.nodeType===11}function K(){return!0}function J(){return!1}function n(a,b,c){var d=b+"defer",e=b+"queue",g=b+"mark",h=f._data(a,d);h&&(c==="queue"||!f._data(a,e))&&(c==="mark"||!f._data(a,g))&&setTimeout(function(){!f._data(a,e)&&!f._data(a,g)&&(f.removeData(a,d,!0),h.fire())},0)}function m(a){for(var b in a){if(b==="data"&&f.isEmptyObject(a[b]))continue;if(b!=="toJSON")return!1}return!0}function l(a,c,d){if(d===b&&a.nodeType===1){var e="data-"+c.replace(k,"-$1").toLowerCase();d=a.getAttribute(e);if(typeof d=="string"){try{d=d==="true"?!0:d==="false"?!1:d==="null"?null:f.isNumeric(d)?parseFloat(d):j.test(d)?f.parseJSON(d):d}catch(g){}f.data(a,c,d)}else d=b}return d}function h(a){var b=g[a]={},c,d;a=a.split(/\s+/);for(c=0,d=a.length;c<d;c++)b[a[c]]=!0;return b}var c=a.document,d=a.navigator,e=a.location,f=function(){function J(){if(!e.isReady){try{c.documentElement.doScroll("left")}catch(a){setTimeout(J,1);return}e.ready()}}var e=function(a,b){return new e.fn.init(a,b,h)},f=a.jQuery,g=a.$,h,i=/^(?:[^#<]*(<[\w\W]+>)[^>]*$|#([\w\-]*)$)/,j=/\S/,k=/^\s+/,l=/\s+$/,m=/^<(\w+)\s*\/?>(?:<\/\1>)?$/,n=/^[\],:{}\s]*$/,o=/\\(?:["\\\/bfnrt]|u[0-9a-fA-F]{4})/g,p=/"[^"\\\n\r]*"|true|false|null|-?\d+(?:\.\d*)?(?:[eE][+\-]?\d+)?/g,q=/(?:^|:|,)(?:\s*\[)+/g,r=/(webkit)[ \/]([\w.]+)/,s=/(opera)(?:.*version)?[ \/]([\w.]+)/,t=/(msie) ([\w.]+)/,u=/(mozilla)(?:.*? rv:([\w.]+))?/,v=/-([a-z]|[0-9])/ig,w=/^-ms-/,x=function(a,b){return(b+"").toUpperCase()},y=d.userAgent,z,A,B,C=Object.prototype.toString,D=Object.prototype.hasOwnProperty,E=Array.prototype.push,F=Array.prototype.slice,G=String.prototype.trim,H=Array.prototype.indexOf,I={};e.fn=e.prototype={constructor:e,init:function(a,d,f){var g,h,j,k;if(!a)return this;if(a.nodeType){this.context=this[0]=a,this.length=1;return this}if(a==="body"&&!d&&c.body){this.context=c,this[0]=c.body,this.selector=a,this.length=1;return this}if(typeof a=="string"){a.charAt(0)!=="<"||a.charAt(a.length-1)!==">"||a.length<3?g=i.exec(a):g=[null,a,null];if(g&&(g[1]||!d)){if(g[1]){d=d instanceof e?d[0]:d,k=d?d.ownerDocument||d:c,j=m.exec(a),j?e.isPlainObject(d)?(a=[c.createElement(j[1])],e.fn.attr.call(a,d,!0)):a=[k.createElement(j[1])]:(j=e.buildFragment([g[1]],[k]),a=(j.cacheable?e.clone(j.fragment):j.fragment).childNodes);return e.merge(this,a)}h=c.getElementById(g[2]);if(h&&h.parentNode){if(h.id!==g[2])return f.find(a);this.length=1,this[0]=h}this.context=c,this.selector=a;return this}return!d||d.jquery?(d||f).find(a):this.constructor(d).find(a)}if(e.isFunction(a))return f.ready(a);a.selector!==b&&(this.selector=a.selector,this.context=a.context);return e.makeArray(a,this)},selector:"",jquery:"1.7.1",length:0,size:function(){return this.length},toArray:function(){return F.call(this,0)},get:function(a){return a==null?this.toArray():a<0?this[this.length+a]:this[a]},pushStack:function(a,b,c){var d=this.constructor();e.isArray(a)?E.apply(d,a):e.merge(d,a),d.prevObject=this,d.context=this.context,b==="find"?d.selector=this.selector+(this.selector?" ":"")+c:b&&(d.selector=this.selector+"."+b+"("+c+")");return d},each:function(a,b){return e.each(this,a,b)},ready:function(a){e.bindReady(),A.add(a);return this},eq:function(a){a=+a;return a===-1?this.slice(a):this.slice(a,a+1)},first:function(){return this.eq(0)},last:function(){return this.eq(-1)},slice:function(){return this.pushStack(F.apply(this,arguments),"slice",F.call(arguments).join(","))},map:function(a){return this.pushStack(e.map(this,function(b,c){return a.call(b,c,b)}))},end:function(){return this.prevObject||this.constructor(null)},push:E,sort:[].sort,splice:[].splice},e.fn.init.prototype=e.fn,e.extend=e.fn.extend=function(){var a,c,d,f,g,h,i=arguments[0]||{},j=1,k=arguments.length,l=!1;typeof i=="boolean"&&(l=i,i=arguments[1]||{},j=2),typeof i!="object"&&!e.isFunction(i)&&(i={}),k===j&&(i=this,--j);for(;j<k;j++)if((a=arguments[j])!=null)for(c in a){d=i[c],f=a[c];if(i===f)continue;l&&f&&(e.isPlainObject(f)||(g=e.isArray(f)))?(g?(g=!1,h=d&&e.isArray(d)?d:[]):h=d&&e.isPlainObject(d)?d:{},i[c]=e.extend(l,h,f)):f!==b&&(i[c]=f)}return i},e.extend({noConflict:function(b){a.$===e&&(a.$=g),b&&a.jQuery===e&&(a.jQuery=f);return e},isReady:!1,readyWait:1,holdReady:function(a){a?e.readyWait++:e.ready(!0)},ready:function(a){if(a===!0&&!--e.readyWait||a!==!0&&!e.isReady){if(!c.body)return setTimeout(e.ready,1);e.isReady=!0;if(a!==!0&&--e.readyWait>0)return;A.fireWith(c,[e]),e.fn.trigger&&e(c).trigger("ready").off("ready")}},bindReady:function(){if(!A){A=e.Callbacks("once memory");if(c.readyState==="complete")return setTimeout(e.ready,1);if(c.addEventListener)c.addEventListener("DOMContentLoaded",B,!1),a.addEventListener("load",e.ready,!1);else if(c.attachEvent){c.attachEvent("onreadystatechange",B),a.attachEvent("onload",e.ready);var b=!1;try{b=a.frameElement==null}catch(d){}c.documentElement.doScroll&&b&&J()}}},isFunction:function(a){return e.type(a)==="function"},isArray:Array.isArray||function(a){return e.type(a)==="array"},isWindow:function(a){return a&&typeof a=="object"&&"setInterval"in a},isNumeric:function(a){return!isNaN(parseFloat(a))&&isFinite(a)},type:function(a){return a==null?String(a):I[C.call(a)]||"object"},isPlainObject:function(a){if(!a||e.type(a)!=="object"||a.nodeType||e.isWindow(a))return!1;try{if(a.constructor&&!D.call(a,"constructor")&&!D.call(a.constructor.prototype,"isPrototypeOf"))return!1}catch(c){return!1}var d;for(d in a);return d===b||D.call(a,d)},isEmptyObject:function(a){for(var b in a)return!1;return!0},error:function(a){throw new Error(a)},parseJSON:function(b){if(typeof b!="string"||!b)return null;b=e.trim(b);if(a.JSON&&a.JSON.parse)return a.JSON.parse(b);if(n.test(b.replace(o,"@").replace(p,"]").replace(q,"")))return(new Function("return "+b))();e.error("Invalid JSON: "+b)},parseXML:function(c){var d,f;try{a.DOMParser?(f=new DOMParser,d=f.parseFromString(c,"text/xml")):(d=new ActiveXObject("Microsoft.XMLDOM"),d.async="false",d.loadXML(c))}catch(g){d=b}(!d||!d.documentElement||d.getElementsByTagName("parsererror").length)&&e.error("Invalid XML: "+c);return d},noop:function(){},globalEval:function(b){b&&j.test(b)&&(a.execScript||function(b){a.eval.call(a,b)})(b)},camelCase:function(a){return a.replace(w,"ms-").replace(v,x)},nodeName:function(a,b){return a.nodeName&&a.nodeName.toUpperCase()===b.toUpperCase()},each:function(a,c,d){var f,g=0,h=a.length,i=h===b||e.isFunction(a);if(d){if(i){for(f in a)if(c.apply(a[f],d)===!1)break}else for(;g<h;)if(c.apply(a[g++],d)===!1)break}else if(i){for(f in a)if(c.call(a[f],f,a[f])===!1)break}else for(;g<h;)if(c.call(a[g],g,a[g++])===!1)break;return a},trim:G?function(a){return a==null?"":G.call(a)}:function(a){return a==null?"":(a+"").replace(k,"").replace(l,"")},makeArray:function(a,b){var c=b||[];if(a!=null){var d=e.type(a);a.length==null||d==="string"||d==="function"||d==="regexp"||e.isWindow(a)?E.call(c,a):e.merge(c,a)}return c},inArray:function(a,b,c){var d;if(b){if(H)return H.call(b,a,c);d=b.length,c=c?c<0?Math.max(0,d+c):c:0;for(;c<d;c++)if(c in b&&b[c]===a)return c}return-1},merge:function(a,c){var d=a.length,e=0;if(typeof c.length=="number")for(var f=c.length;e<f;e++)a[d++]=c[e];else while(c[e]!==b)a[d++]=c[e++];a.length=d;return a},grep:function(a,b,c){var d=[],e;c=!!c;for(var f=0,g=a.length;f<g;f++)e=!!b(a[f],f),c!==e&&d.push(a[f]);return d},map:function(a,c,d){var f,g,h=[],i=0,j=a.length,k=a instanceof e||j!==b&&typeof j=="number"&&(j>0&&a[0]&&a[j-1]||j===0||e.isArray(a));if(k)for(;i<j;i++)f=c(a[i],i,d),f!=null&&(h[h.length]=f);else for(g in a)f=c(a[g],g,d),f!=null&&(h[h.length]=f);return h.concat.apply([],h)},guid:1,proxy:function(a,c){if(typeof c=="string"){var d=a[c];c=a,a=d}if(!e.isFunction(a))return b;var f=F.call(arguments,2),g=function(){return a.apply(c,f.concat(F.call(arguments)))};g.guid=a.guid=a.guid||g.guid||e.guid++;return g},access:function(a,c,d,f,g,h){var i=a.length;if(typeof c=="object"){for(var j in c)e.access(a,j,c[j],f,g,d);return a}if(d!==b){f=!h&&f&&e.isFunction(d);for(var k=0;k<i;k++)g(a[k],c,f?d.call(a[k],k,g(a[k],c)):d,h);return a}return i?g(a[0],c):b},now:function(){return(new Date).getTime()},uaMatch:function(a){a=a.toLowerCase();var b=r.exec(a)||s.exec(a)||t.exec(a)||a.indexOf("compatible")<0&&u.exec(a)||[];return{browser:b[1]||"",version:b[2]||"0"}},sub:function(){function a(b,c){return new a.fn.init(b,c)}e.extend(!0,a,this),a.superclass=this,a.fn=a.prototype=this(),a.fn.constructor=a,a.sub=this.sub,a.fn.init=function(d,f){f&&f instanceof e&&!(f instanceof a)&&(f=a(f));return e.fn.init.call(this,d,f,b)},a.fn.init.prototype=a.fn;var b=a(c);return a},browser:{}}),e.each("Boolean Number String Function Array Date RegExp Object".split(" "),function(a,b){I["[object "+b+"]"]=b.toLowerCase()}),z=e.uaMatch(y),z.browser&&(e.browser[z.browser]=!0,e.browser.version=z.version),e.browser.webkit&&(e.browser.safari=!0),j.test(" ")&&(k=/^[\s\xA0]+/,l=/[\s\xA0]+$/),h=e(c),c.addEventListener?B=function(){c.removeEventListener("DOMContentLoaded",B,!1),e.ready()}:c.attachEvent&&(B=function(){c.readyState==="complete"&&(c.detachEvent("onreadystatechange",B),e.ready())});return e}(),g={};f.Callbacks=function(a){a=a?g[a]||h(a):{};var c=[],d=[],e,i,j,k,l,m=function(b){var d,e,g,h,i;for(d=0,e=b.length;d<e;d++)g=b[d],h=f.type(g),h==="array"?m(g):h==="function"&&(!a.unique||!o.has(g))&&c.push(g)},n=function(b,f){f=f||[],e=!a.memory||[b,f],i=!0,l=j||0,j=0,k=c.length;for(;c&&l<k;l++)if(c[l].apply(b,f)===!1&&a.stopOnFalse){e=!0;break}i=!1,c&&(a.once?e===!0?o.disable():c=[]:d&&d.length&&(e=d.shift(),o.fireWith(e[0],e[1])))},o={add:function(){if(c){var a=c.length;m(arguments),i?k=c.length:e&&e!==!0&&(j=a,n(e[0],e[1]))}return this},remove:function(){if(c){var b=arguments,d=0,e=b.length;for(;d<e;d++)for(var f=0;f<c.length;f++)if(b[d]===c[f]){i&&f<=k&&(k--,f<=l&&l--),c.splice(f--,1);if(a.unique)break}}return this},has:function(a){if(c){var b=0,d=c.length;for(;b<d;b++)if(a===c[b])return!0}return!1},empty:function(){c=[];return this},disable:function(){c=d=e=b;return this},disabled:function(){return!c},lock:function(){d=b,(!e||e===!0)&&o.disable();return this},locked:function(){return!d},fireWith:function(b,c){d&&(i?a.once||d.push([b,c]):(!a.once||!e)&&n(b,c));return this},fire:function(){o.fireWith(this,arguments);return this},fired:function(){return!!e}};return o};var i=[].slice;f.extend({Deferred:function(a){var b=f.Callbacks("once memory"),c=f.Callbacks("once memory"),d=f.Callbacks("memory"),e="pending",g={resolve:b,reject:c,notify:d},h={done:b.add,fail:c.add,progress:d.add,state:function(){return e},isResolved:b.fired,isRejected:c.fired,then:function(a,b,c){i.done(a).fail(b).progress(c);return this},always:function(){i.done.apply(i,arguments).fail.apply(i,arguments);return this},pipe:function(a,b,c){return f.Deferred(function(d){f.each({done:[a,"resolve"],fail:[b,"reject"],progress:[c,"notify"]},function(a,b){var c=b[0],e=b[1],g;f.isFunction(c)?i[a](function(){g=c.apply(this,arguments),g&&f.isFunction(g.promise)?g.promise().then(d.resolve,d.reject,d.notify):d[e+"With"](this===i?d:this,[g])}):i[a](d[e])})}).promise()},promise:function(a){if(a==null)a=h;else for(var b in h)a[b]=h[b];return a}},i=h.promise({}),j;for(j in g)i[j]=g[j].fire,i[j+"With"]=g[j].fireWith;i.done(function(){e="resolved"},c.disable,d.lock).fail(function(){e="rejected"},b.disable,d.lock),a&&a.call(i,i);return i},when:function(a){function m(a){return function(b){e[a]=arguments.length>1?i.call(arguments,0):b,j.notifyWith(k,e)}}function l(a){return function(c){b[a]=arguments.length>1?i.call(arguments,0):c,--g||j.resolveWith(j,b)}}var b=i.call(arguments,0),c=0,d=b.length,e=Array(d),g=d,h=d,j=d<=1&&a&&f.isFunction(a.promise)?a:f.Deferred(),k=j.promise();if(d>1){for(;c<d;c++)b[c]&&b[c].promise&&f.isFunction(b[c].promise)?b[c].promise().then(l(c),j.reject,m(c)):--g;g||j.resolveWith(j,b)}else j!==a&&j.resolveWith(j,d?[a]:[]);return k}}),f.support=function(){var b,d,e,g,h,i,j,k,l,m,n,o,p,q=c.createElement("div"),r=c.documentElement;q.setAttribute("className","t"),q.innerHTML="   <link/><table></table><a href='/a' style='top:1px;float:left;opacity:.55;'>a</a><input type='checkbox'/>",d=q.getElementsByTagName("*"),e=q.getElementsByTagName("a")[0];if(!d||!d.length||!e)return{};g=c.createElement("select"),h=g.appendChild(c.createElement("option")),i=q.getElementsByTagName("input")[0],b={leadingWhitespace:q.firstChild.nodeType===3,tbody:!q.getElementsByTagName("tbody").length,htmlSerialize:!!q.getElementsByTagName("link").length,style:/top/.test(e.getAttribute("style")),hrefNormalized:e.getAttribute("href")==="/a",opacity:/^0.55/.test(e.style.opacity),cssFloat:!!e.style.cssFloat,checkOn:i.value==="on",optSelected:h.selected,getSetAttribute:q.className!=="t",enctype:!!c.createElement("form").enctype,html5Clone:c.createElement("nav").cloneNode(!0).outerHTML!=="<:nav></:nav>",submitBubbles:!0,changeBubbles:!0,focusinBubbles:!1,deleteExpando:!0,noCloneEvent:!0,inlineBlockNeedsLayout:!1,shrinkWrapBlocks:!1,reliableMarginRight:!0},i.checked=!0,b.noCloneChecked=i.cloneNode(!0).checked,g.disabled=!0,b.optDisabled=!h.disabled;try{delete q.test}catch(s){b.deleteExpando=!1}!q.addEventListener&&q.attachEvent&&q.fireEvent&&(q.attachEvent("onclick",function(){b.noCloneEvent=!1}),q.cloneNode(!0).fireEvent("onclick")),i=c.createElement("input"),i.value="t",i.setAttribute("type","radio"),b.radioValue=i.value==="t",i.setAttribute("checked","checked"),q.appendChild(i),k=c.createDocumentFragment(),k.appendChild(q.lastChild),b.checkClone=k.cloneNode(!0).cloneNode(!0).lastChild.checked,b.appendChecked=i.checked,k.removeChild(i),k.appendChild(q),q.innerHTML="",a.getComputedStyle&&(j=c.createElement("div"),j.style.width="0",j.style.marginRight="0",q.style.width="2px",q.appendChild(j),b.reliableMarginRight=(parseInt((a.getComputedStyle(j,null)||{marginRight:0}).marginRight,10)||0)===0);if(q.attachEvent)for(o in{submit:1,change:1,focusin:1})n="on"+o,p=n in q,p||(q.setAttribute(n,"return;"),p=typeof q[n]=="function"),b[o+"Bubbles"]=p;k.removeChild(q),k=g=h=j=q=i=null,f(function(){var a,d,e,g,h,i,j,k,m,n,o,r=c.getElementsByTagName("body")[0];!r||(j=1,k="position:absolute;top:0;left:0;width:1px;height:1px;margin:0;",m="visibility:hidden;border:0;",n="style='"+k+"border:5px solid #000;padding:0;'",o="<div "+n+"><div></div></div>"+"<table "+n+" cellpadding='0' cellspacing='0'>"+"<tr><td></td></tr></table>",a=c.createElement("div"),a.style.cssText=m+"width:0;height:0;position:static;top:0;margin-top:"+j+"px",r.insertBefore(a,r.firstChild),q=c.createElement("div"),a.appendChild(q),q.innerHTML="<table><tr><td style='padding:0;border:0;display:none'></td><td>t</td></tr></table>",l=q.getElementsByTagName("td"),p=l[0].offsetHeight===0,l[0].style.display="",l[1].style.display="none",b.reliableHiddenOffsets=p&&l[0].offsetHeight===0,q.innerHTML="",q.style.width=q.style.paddingLeft="1px",f.boxModel=b.boxModel=q.offsetWidth===2,typeof q.style.zoom!="undefined"&&(q.style.display="inline",q.style.zoom=1,b.inlineBlockNeedsLayout=q.offsetWidth===2,q.style.display="",q.innerHTML="<div style='width:4px;'></div>",b.shrinkWrapBlocks=q.offsetWidth!==2),q.style.cssText=k+m,q.innerHTML=o,d=q.firstChild,e=d.firstChild,h=d.nextSibling.firstChild.firstChild,i={doesNotAddBorder:e.offsetTop!==5,doesAddBorderForTableAndCells:h.offsetTop===5},e.style.position="fixed",e.style.top="20px",i.fixedPosition=e.offsetTop===20||e.offsetTop===15,e.style.position=e.style.top="",d.style.overflow="hidden",d.style.position="relative",i.subtractsBorderForOverflowNotVisible=e.offsetTop===-5,i.doesNotIncludeMarginInBodyOffset=r.offsetTop!==j,r.removeChild(a),q=a=null,f.extend(b,i))});return b}();var j=/^(?:\{.*\}|\[.*\])$/,k=/([A-Z])/g;f.extend({cache:{},uuid:0,expando:"jQuery"+(f.fn.jquery+Math.random()).replace(/\D/g,""),noData:{embed:!0,object:"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000",applet:!0},hasData:function(a){a=a.nodeType?f.cache[a[f.expando]]:a[f.expando];return!!a&&!m(a)},data:function(a,c,d,e){if(!!f.acceptData(a)){var g,h,i,j=f.expando,k=typeof c=="string",l=a.nodeType,m=l?f.cache:a,n=l?a[j]:a[j]&&j,o=c==="events";if((!n||!m[n]||!o&&!e&&!m[n].data)&&k&&d===b)return;n||(l?a[j]=n=++f.uuid:n=j),m[n]||(m[n]={},l||(m[n].toJSON=f.noop));if(typeof c=="object"||typeof c=="function")e?m[n]=f.extend(m[n],c):m[n].data=f.extend(m[n].data,c);g=h=m[n],e||(h.data||(h.data={}),h=h.data),d!==b&&(h[f.camelCase(c)]=d);if(o&&!h[c])return g.events;k?(i=h[c],i==null&&(i=h[f.camelCase(c)])):i=h;return i}},removeData:function(a,b,c){if(!!f.acceptData(a)){var d,e,g,h=f.expando,i=a.nodeType,j=i?f.cache:a,k=i?a[h]:h;if(!j[k])return;if(b){d=c?j[k]:j[k].data;if(d){f.isArray(b)||(b in d?b=[b]:(b=f.camelCase(b),b in d?b=[b]:b=b.split(" ")));for(e=0,g=b.length;e<g;e++)delete d[b[e]];if(!(c?m:f.isEmptyObject)(d))return}}if(!c){delete j[k].data;if(!m(j[k]))return}f.support.deleteExpando||!j.setInterval?delete j[k]:j[k]=null,i&&(f.support.deleteExpando?delete a[h]:a.removeAttribute?a.removeAttribute(h):a[h]=null)}},_data:function(a,b,c){return f.data(a,b,c,!0)},acceptData:function(a){if(a.nodeName){var b=f.noData[a.nodeName.toLowerCase()];if(b)return b!==!0&&a.getAttribute("classid")===b}return!0}}),f.fn.extend({data:function(a,c){var d,e,g,h=null;if(typeof a=="undefined"){if(this.length){h=f.data(this[0]);if(this[0].nodeType===1&&!f._data(this[0],"parsedAttrs")){e=this[0].attributes;for(var i=0,j=e.length;i<j;i++)g=e[i].name,g.indexOf("data-")===0&&(g=f.camelCase(g.substring(5)),l(this[0],g,h[g]));f._data(this[0],"parsedAttrs",!0)}}return h}if(typeof a=="object")return this.each(function(){f.data(this,a)});d=a.split("."),d[1]=d[1]?"."+d[1]:"";if(c===b){h=this.triggerHandler("getData"+d[1]+"!",[d[0]]),h===b&&this.length&&(h=f.data(this[0],a),h=l(this[0],a,h));return h===b&&d[1]?this.data(d[0]):h}return this.each(function(){var b=f(this),e=[d[0],c];b.triggerHandler("setData"+d[1]+"!",e),f.data(this,a,c),b.triggerHandler("changeData"+d[1]+"!",e)})},removeData:function(a){return this.each(function(){f.removeData(this,a)})}}),f.extend({_mark:function(a,b){a&&(b=(b||"fx")+"mark",f._data(a,b,(f._data(a,b)||0)+1))},_unmark:function(a,b,c){a!==!0&&(c=b,b=a,a=!1);if(b){c=c||"fx";var d=c+"mark",e=a?0:(f._data(b,d)||1)-1;e?f._data(b,d,e):(f.removeData(b,d,!0),n(b,c,"mark"))}},queue:function(a,b,c){var d;if(a){b=(b||"fx")+"queue",d=f._data(a,b),c&&(!d||f.isArray(c)?d=f._data(a,b,f.makeArray(c)):d.push(c));return d||[]}},dequeue:function(a,b){b=b||"fx";var c=f.queue(a,b),d=c.shift(),e={};d==="inprogress"&&(d=c.shift()),d&&(b==="fx"&&c.unshift("inprogress"),f._data(a,b+".run",e),d.call(a,function(){f.dequeue(a,b)},e)),c.length||(f.removeData(a,b+"queue "+b+".run",!0),n(a,b,"queue"))}}),f.fn.extend({queue:function(a,c){typeof a!="string"&&(c=a,a="fx");if(c===b)return f.queue(this[0],a);return this.each(function(){var b=f.queue(this,a,c);a==="fx"&&b[0]!=="inprogress"&&f.dequeue(this,a)})},dequeue:function(a){return this.each(function(){f.dequeue(this,a)})},delay:function(a,b){a=f.fx?f.fx.speeds[a]||a:a,b=b||"fx";return this.queue(b,function(b,c){var d=setTimeout(b,a);c.stop=function(){clearTimeout(d)}})},clearQueue:function(a){return this.queue(a||"fx",[])},promise:function(a,c){function m(){--h||d.resolveWith(e,[e])}typeof a!="string"&&(c=a,a=b),a=a||"fx";var d=f.Deferred(),e=this,g=e.length,h=1,i=a+"defer",j=a+"queue",k=a+"mark",l;while(g--)if(l=f.data(e[g],i,b,!0)||(f.data(e[g],j,b,!0)||f.data(e[g],k,b,!0))&&f.data(e[g],i,f.Callbacks("once memory"),!0))h++,l.add(m);m();return d.promise()}});var o=/[\n\t\r]/g,p=/\s+/,q=/\r/g,r=/^(?:button|input)$/i,s=/^(?:button|input|object|select|textarea)$/i,t=/^a(?:rea)?$/i,u=/^(?:autofocus|autoplay|async|checked|controls|defer|disabled|hidden|loop|multiple|open|readonly|required|scoped|selected)$/i,v=f.support.getSetAttribute,w,x,y;f.fn.extend({attr:function(a,b){return f.access(this,a,b,!0,f.attr)},removeAttr:function(a){return this.each(function(){f.removeAttr(this,a)})},prop:function(a,b){return f.access(this,a,b,!0,f.prop)},removeProp:function(a){a=f.propFix[a]||a;return this.each(function(){try{this[a]=b,delete this[a]}catch(c){}})},addClass:function(a){var b,c,d,e,g,h,i;if(f.isFunction(a))return this.each(function(b){f(this).addClass(a.call(this,b,this.className))});if(a&&typeof a=="string"){b=a.split(p);for(c=0,d=this.length;c<d;c++){e=this[c];if(e.nodeType===1)if(!e.className&&b.length===1)e.className=a;else{g=" "+e.className+" ";for(h=0,i=b.length;h<i;h++)~g.indexOf(" "+b[h]+" ")||(g+=b[h]+" ");e.className=f.trim(g)}}}return this},removeClass:function(a){var c,d,e,g,h,i,j;if(f.isFunction(a))return this.each(function(b){f(this).removeClass(a.call(this,b,this.className))});if(a&&typeof a=="string"||a===b){c=(a||"").split(p);for(d=0,e=this.length;d<e;d++){g=this[d];if(g.nodeType===1&&g.className)if(a){h=(" "+g.className+" ").replace(o," ");for(i=0,j=c.length;i<j;i++)h=h.replace(" "+c[i]+" "," ");g.className=f.trim(h)}else g.className=""}}return this},toggleClass:function(a,b){var c=typeof a,d=typeof b=="boolean";if(f.isFunction(a))return this.each(function(c){f(this).toggleClass(a.call(this,c,this.className,b),b)});return this.each(function(){if(c==="string"){var e,g=0,h=f(this),i=b,j=a.split(p);while(e=j[g++])i=d?i:!h.hasClass(e),h[i?"addClass":"removeClass"](e)}else if(c==="undefined"||c==="boolean")this.className&&f._data(this,"__className__",this.className),this.className=this.className||a===!1?"":f._data(this,"__className__")||""})},hasClass:function(a){var b=" "+a+" ",c=0,d=this.length;for(;c<d;c++)if(this[c].nodeType===1&&(" "+this[c].className+" ").replace(o," ").indexOf(b)>-1)return!0;return!1},val:function(a){var c,d,e,g=this[0];{if(!!arguments.length){e=f.isFunction(a);return this.each(function(d){var g=f(this),h;if(this.nodeType===1){e?h=a.call(this,d,g.val()):h=a,h==null?h="":typeof h=="number"?h+="":f.isArray(h)&&(h=f.map(h,function(a){return a==null?"":a+""})),c=f.valHooks[this.nodeName.toLowerCase()]||f.valHooks[this.type];if(!c||!("set"in c)||c.set(this,h,"value")===b)this.value=h}})}if(g){c=f.valHooks[g.nodeName.toLowerCase()]||f.valHooks[g.type];if(c&&"get"in c&&(d=c.get(g,"value"))!==b)return d;d=g.value;return typeof d=="string"?d.replace(q,""):d==null?"":d}}}}),f.extend({valHooks:{option:{get:function(a){var b=a.attributes.value;return!b||b.specified?a.value:a.text}},select:{get:function(a){var b,c,d,e,g=a.selectedIndex,h=[],i=a.options,j=a.type==="select-one";if(g<0)return null;c=j?g:0,d=j?g+1:i.length;for(;c<d;c++){e=i[c];if(e.selected&&(f.support.optDisabled?!e.disabled:e.getAttribute("disabled")===null)&&(!e.parentNode.disabled||!f.nodeName(e.parentNode,"optgroup"))){b=f(e).val();if(j)return b;h.push(b)}}if(j&&!h.length&&i.length)return f(i[g]).val();return h},set:function(a,b){var c=f.makeArray(b);f(a).find("option").each(function(){this.selected=f.inArray(f(this).val(),c)>=0}),c.length||(a.selectedIndex=-1);return c}}},attrFn:{val:!0,css:!0,html:!0,text:!0,data:!0,width:!0,height:!0,offset:!0},attr:function(a,c,d,e){var g,h,i,j=a.nodeType;if(!!a&&j!==3&&j!==8&&j!==2){if(e&&c in f.attrFn)return f(a)[c](d);if(typeof a.getAttribute=="undefined")return f.prop(a,c,d);i=j!==1||!f.isXMLDoc(a),i&&(c=c.toLowerCase(),h=f.attrHooks[c]||(u.test(c)?x:w));if(d!==b){if(d===null){f.removeAttr(a,c);return}if(h&&"set"in h&&i&&(g=h.set(a,d,c))!==b)return g;a.setAttribute(c,""+d);return d}if(h&&"get"in h&&i&&(g=h.get(a,c))!==null)return g;g=a.getAttribute(c);return g===null?b:g}},removeAttr:function(a,b){var c,d,e,g,h=0;if(b&&a.nodeType===1){d=b.toLowerCase().split(p),g=d.length;for(;h<g;h++)e=d[h],e&&(c=f.propFix[e]||e,f.attr(a,e,""),a.removeAttribute(v?e:c),u.test(e)&&c in a&&(a[c]=!1))}},attrHooks:{type:{set:function(a,b){if(r.test(a.nodeName)&&a.parentNode)f.error("type property can't be changed");else if(!f.support.radioValue&&b==="radio"&&f.nodeName(a,"input")){var c=a.value;a.setAttribute("type",b),c&&(a.value=c);return b}}},value:{get:function(a,b){if(w&&f.nodeName(a,"button"))return w.get(a,b);return b in a?a.value:null},set:function(a,b,c){if(w&&f.nodeName(a,"button"))return w.set(a,b,c);a.value=b}}},propFix:{tabindex:"tabIndex",readonly:"readOnly","for":"htmlFor","class":"className",maxlength:"maxLength",cellspacing:"cellSpacing",cellpadding:"cellPadding",rowspan:"rowSpan",colspan:"colSpan",usemap:"useMap",frameborder:"frameBorder",contenteditable:"contentEditable"},prop:function(a,c,d){var e,g,h,i=a.nodeType;if(!!a&&i!==3&&i!==8&&i!==2){h=i!==1||!f.isXMLDoc(a),h&&(c=f.propFix[c]||c,g=f.propHooks[c]);return d!==b?g&&"set"in g&&(e=g.set(a,d,c))!==b?e:a[c]=d:g&&"get"in g&&(e=g.get(a,c))!==null?e:a[c]}},propHooks:{tabIndex:{get:function(a){var c=a.getAttributeNode("tabindex");return c&&c.specified?parseInt(c.value,10):s.test(a.nodeName)||t.test(a.nodeName)&&a.href?0:b}}}}),f.attrHooks.tabindex=f.propHooks.tabIndex,x={get:function(a,c){var d,e=f.prop(a,c);return e===!0||typeof e!="boolean"&&(d=a.getAttributeNode(c))&&d.nodeValue!==!1?c.toLowerCase():b},set:function(a,b,c){var d;b===!1?f.removeAttr(a,c):(d=f.propFix[c]||c,d in a&&(a[d]=!0),a.setAttribute(c,c.toLowerCase()));return c}},v||(y={name:!0,id:!0},w=f.valHooks.button={get:function(a,c){var d;d=a.getAttributeNode(c);return d&&(y[c]?d.nodeValue!=="":d.specified)?d.nodeValue:b},set:function(a,b,d){var e=a.getAttributeNode(d);e||(e=c.createAttribute(d),a.setAttributeNode(e));return e.nodeValue=b+""}},f.attrHooks.tabindex.set=w.set,f.each(["width","height"],function(a,b){f.attrHooks[b]=f.extend(f.attrHooks[b],{set:function(a,c){if(c===""){a.setAttribute(b,"auto");return c}}})}),f.attrHooks.contenteditable={get:w.get,set:function(a,b,c){b===""&&(b="false"),w.set(a,b,c)}}),f.support.hrefNormalized||f.each(["href","src","width","height"],function(a,c){f.attrHooks[c]=f.extend(f.attrHooks[c],{get:function(a){var d=a.getAttribute(c,2);return d===null?b:d}})}),f.support.style||(f.attrHooks.style={get:function(a){return a.style.cssText.toLowerCase()||b},set:function(a,b){return a.style.cssText=""+b}}),f.support.optSelected||(f.propHooks.selected=f.extend(f.propHooks.selected,{get:function(a){var b=a.parentNode;b&&(b.selectedIndex,b.parentNode&&b.parentNode.selectedIndex);return null}})),f.support.enctype||(f.propFix.enctype="encoding"),f.support.checkOn||f.each(["radio","checkbox"],function(){f.valHooks[this]={get:function(a){return a.getAttribute("value")===null?"on":a.value}}}),f.each(["radio","checkbox"],function(){f.valHooks[this]=f.extend(f.valHooks[this],{set:function(a,b){if(f.isArray(b))return a.checked=f.inArray(f(a).val(),b)>=0}})});var z=/^(?:textarea|input|select)$/i,A=/^([^\.]*)?(?:\.(.+))?$/,B=/\bhover(\.\S+)?\b/,C=/^key/,D=/^(?:mouse|contextmenu)|click/,E=/^(?:focusinfocus|focusoutblur)$/,F=/^(\w*)(?:#([\w\-]+))?(?:\.([\w\-]+))?$/,G=function(a){var b=F.exec(a);b&&(b[1]=(b[1]||"").toLowerCase(),b[3]=b[3]&&new RegExp("(?:^|\\s)"+b[3]+"(?:\\s|$)"));return b},H=function(a,b){var c=a.attributes||{};return(!b[1]||a.nodeName.toLowerCase()===b[1])&&(!b[2]||(c.id||{}).value===b[2])&&(!b[3]||b[3].test((c["class"]||{}).value))},I=function(a){return f.event.special.hover?a:a.replace(B,"mouseenter$1 mouseleave$1")};
    f.event={add:function(a,c,d,e,g){var h,i,j,k,l,m,n,o,p,q,r,s;if(!(a.nodeType===3||a.nodeType===8||!c||!d||!(h=f._data(a)))){d.handler&&(p=d,d=p.handler),d.guid||(d.guid=f.guid++),j=h.events,j||(h.events=j={}),i=h.handle,i||(h.handle=i=function(a){return typeof f!="undefined"&&(!a||f.event.triggered!==a.type)?f.event.dispatch.apply(i.elem,arguments):b},i.elem=a),c=f.trim(I(c)).split(" ");for(k=0;k<c.length;k++){l=A.exec(c[k])||[],m=l[1],n=(l[2]||"").split(".").sort(),s=f.event.special[m]||{},m=(g?s.delegateType:s.bindType)||m,s=f.event.special[m]||{},o=f.extend({type:m,origType:l[1],data:e,handler:d,guid:d.guid,selector:g,quick:G(g),namespace:n.join(".")},p),r=j[m];if(!r){r=j[m]=[],r.delegateCount=0;if(!s.setup||s.setup.call(a,e,n,i)===!1)a.addEventListener?a.addEventListener(m,i,!1):a.attachEvent&&a.attachEvent("on"+m,i)}s.add&&(s.add.call(a,o),o.handler.guid||(o.handler.guid=d.guid)),g?r.splice(r.delegateCount++,0,o):r.push(o),f.event.global[m]=!0}a=null}},global:{},remove:function(a,b,c,d,e){var g=f.hasData(a)&&f._data(a),h,i,j,k,l,m,n,o,p,q,r,s;if(!!g&&!!(o=g.events)){b=f.trim(I(b||"")).split(" ");for(h=0;h<b.length;h++){i=A.exec(b[h])||[],j=k=i[1],l=i[2];if(!j){for(j in o)f.event.remove(a,j+b[h],c,d,!0);continue}p=f.event.special[j]||{},j=(d?p.delegateType:p.bindType)||j,r=o[j]||[],m=r.length,l=l?new RegExp("(^|\\.)"+l.split(".").sort().join("\\.(?:.*\\.)?")+"(\\.|$)"):null;for(n=0;n<r.length;n++)s=r[n],(e||k===s.origType)&&(!c||c.guid===s.guid)&&(!l||l.test(s.namespace))&&(!d||d===s.selector||d==="**"&&s.selector)&&(r.splice(n--,1),s.selector&&r.delegateCount--,p.remove&&p.remove.call(a,s));r.length===0&&m!==r.length&&((!p.teardown||p.teardown.call(a,l)===!1)&&f.removeEvent(a,j,g.handle),delete o[j])}f.isEmptyObject(o)&&(q=g.handle,q&&(q.elem=null),f.removeData(a,["events","handle"],!0))}},customEvent:{getData:!0,setData:!0,changeData:!0},trigger:function(c,d,e,g){if(!e||e.nodeType!==3&&e.nodeType!==8){var h=c.type||c,i=[],j,k,l,m,n,o,p,q,r,s;if(E.test(h+f.event.triggered))return;h.indexOf("!")>=0&&(h=h.slice(0,-1),k=!0),h.indexOf(".")>=0&&(i=h.split("."),h=i.shift(),i.sort());if((!e||f.event.customEvent[h])&&!f.event.global[h])return;c=typeof c=="object"?c[f.expando]?c:new f.Event(h,c):new f.Event(h),c.type=h,c.isTrigger=!0,c.exclusive=k,c.namespace=i.join("."),c.namespace_re=c.namespace?new RegExp("(^|\\.)"+i.join("\\.(?:.*\\.)?")+"(\\.|$)"):null,o=h.indexOf(":")<0?"on"+h:"";if(!e){j=f.cache;for(l in j)j[l].events&&j[l].events[h]&&f.event.trigger(c,d,j[l].handle.elem,!0);return}c.result=b,c.target||(c.target=e),d=d!=null?f.makeArray(d):[],d.unshift(c),p=f.event.special[h]||{};if(p.trigger&&p.trigger.apply(e,d)===!1)return;r=[[e,p.bindType||h]];if(!g&&!p.noBubble&&!f.isWindow(e)){s=p.delegateType||h,m=E.test(s+h)?e:e.parentNode,n=null;for(;m;m=m.parentNode)r.push([m,s]),n=m;n&&n===e.ownerDocument&&r.push([n.defaultView||n.parentWindow||a,s])}for(l=0;l<r.length&&!c.isPropagationStopped();l++)m=r[l][0],c.type=r[l][1],q=(f._data(m,"events")||{})[c.type]&&f._data(m,"handle"),q&&q.apply(m,d),q=o&&m[o],q&&f.acceptData(m)&&q.apply(m,d)===!1&&c.preventDefault();c.type=h,!g&&!c.isDefaultPrevented()&&(!p._default||p._default.apply(e.ownerDocument,d)===!1)&&(h!=="click"||!f.nodeName(e,"a"))&&f.acceptData(e)&&o&&e[h]&&(h!=="focus"&&h!=="blur"||c.target.offsetWidth!==0)&&!f.isWindow(e)&&(n=e[o],n&&(e[o]=null),f.event.triggered=h,e[h](),f.event.triggered=b,n&&(e[o]=n));return c.result}},dispatch:function(c){c=f.event.fix(c||a.event);var d=(f._data(this,"events")||{})[c.type]||[],e=d.delegateCount,g=[].slice.call(arguments,0),h=!c.exclusive&&!c.namespace,i=[],j,k,l,m,n,o,p,q,r,s,t;g[0]=c,c.delegateTarget=this;if(e&&!c.target.disabled&&(!c.button||c.type!=="click")){m=f(this),m.context=this.ownerDocument||this;for(l=c.target;l!=this;l=l.parentNode||this){o={},q=[],m[0]=l;for(j=0;j<e;j++)r=d[j],s=r.selector,o[s]===b&&(o[s]=r.quick?H(l,r.quick):m.is(s)),o[s]&&q.push(r);q.length&&i.push({elem:l,matches:q})}}d.length>e&&i.push({elem:this,matches:d.slice(e)});for(j=0;j<i.length&&!c.isPropagationStopped();j++){p=i[j],c.currentTarget=p.elem;for(k=0;k<p.matches.length&&!c.isImmediatePropagationStopped();k++){r=p.matches[k];if(h||!c.namespace&&!r.namespace||c.namespace_re&&c.namespace_re.test(r.namespace))c.data=r.data,c.handleObj=r,n=((f.event.special[r.origType]||{}).handle||r.handler).apply(p.elem,g),n!==b&&(c.result=n,n===!1&&(c.preventDefault(),c.stopPropagation()))}}return c.result},props:"attrChange attrName relatedNode srcElement altKey bubbles cancelable ctrlKey currentTarget eventPhase metaKey relatedTarget shiftKey target timeStamp view which".split(" "),fixHooks:{},keyHooks:{props:"char charCode key keyCode".split(" "),filter:function(a,b){a.which==null&&(a.which=b.charCode!=null?b.charCode:b.keyCode);return a}},mouseHooks:{props:"button buttons clientX clientY fromElement offsetX offsetY pageX pageY screenX screenY toElement".split(" "),filter:function(a,d){var e,f,g,h=d.button,i=d.fromElement;a.pageX==null&&d.clientX!=null&&(e=a.target.ownerDocument||c,f=e.documentElement,g=e.body,a.pageX=d.clientX+(f&&f.scrollLeft||g&&g.scrollLeft||0)-(f&&f.clientLeft||g&&g.clientLeft||0),a.pageY=d.clientY+(f&&f.scrollTop||g&&g.scrollTop||0)-(f&&f.clientTop||g&&g.clientTop||0)),!a.relatedTarget&&i&&(a.relatedTarget=i===a.target?d.toElement:i),!a.which&&h!==b&&(a.which=h&1?1:h&2?3:h&4?2:0);return a}},fix:function(a){if(a[f.expando])return a;var d,e,g=a,h=f.event.fixHooks[a.type]||{},i=h.props?this.props.concat(h.props):this.props;a=f.Event(g);for(d=i.length;d;)e=i[--d],a[e]=g[e];a.target||(a.target=g.srcElement||c),a.target.nodeType===3&&(a.target=a.target.parentNode),a.metaKey===b&&(a.metaKey=a.ctrlKey);return h.filter?h.filter(a,g):a},special:{ready:{setup:f.bindReady},load:{noBubble:!0},focus:{delegateType:"focusin"},blur:{delegateType:"focusout"},beforeunload:{setup:function(a,b,c){f.isWindow(this)&&(this.onbeforeunload=c)},teardown:function(a,b){this.onbeforeunload===b&&(this.onbeforeunload=null)}}},simulate:function(a,b,c,d){var e=f.extend(new f.Event,c,{type:a,isSimulated:!0,originalEvent:{}});d?f.event.trigger(e,null,b):f.event.dispatch.call(b,e),e.isDefaultPrevented()&&c.preventDefault()}},f.event.handle=f.event.dispatch,f.removeEvent=c.removeEventListener?function(a,b,c){a.removeEventListener&&a.removeEventListener(b,c,!1)}:function(a,b,c){a.detachEvent&&a.detachEvent("on"+b,c)},f.Event=function(a,b){if(!(this instanceof f.Event))return new f.Event(a,b);a&&a.type?(this.originalEvent=a,this.type=a.type,this.isDefaultPrevented=a.defaultPrevented||a.returnValue===!1||a.getPreventDefault&&a.getPreventDefault()?K:J):this.type=a,b&&f.extend(this,b),this.timeStamp=a&&a.timeStamp||f.now(),this[f.expando]=!0},f.Event.prototype={preventDefault:function(){this.isDefaultPrevented=K;var a=this.originalEvent;!a||(a.preventDefault?a.preventDefault():a.returnValue=!1)},stopPropagation:function(){this.isPropagationStopped=K;var a=this.originalEvent;!a||(a.stopPropagation&&a.stopPropagation(),a.cancelBubble=!0)},stopImmediatePropagation:function(){this.isImmediatePropagationStopped=K,this.stopPropagation()},isDefaultPrevented:J,isPropagationStopped:J,isImmediatePropagationStopped:J},f.each({mouseenter:"mouseover",mouseleave:"mouseout"},function(a,b){f.event.special[a]={delegateType:b,bindType:b,handle:function(a){var c=this,d=a.relatedTarget,e=a.handleObj,g=e.selector,h;if(!d||d!==c&&!f.contains(c,d))a.type=e.origType,h=e.handler.apply(this,arguments),a.type=b;return h}}}),f.support.submitBubbles||(f.event.special.submit={setup:function(){if(f.nodeName(this,"form"))return!1;f.event.add(this,"click._submit keypress._submit",function(a){var c=a.target,d=f.nodeName(c,"input")||f.nodeName(c,"button")?c.form:b;d&&!d._submit_attached&&(f.event.add(d,"submit._submit",function(a){this.parentNode&&!a.isTrigger&&f.event.simulate("submit",this.parentNode,a,!0)}),d._submit_attached=!0)})},teardown:function(){if(f.nodeName(this,"form"))return!1;f.event.remove(this,"._submit")}}),f.support.changeBubbles||(f.event.special.change={setup:function(){if(z.test(this.nodeName)){if(this.type==="checkbox"||this.type==="radio")f.event.add(this,"propertychange._change",function(a){a.originalEvent.propertyName==="checked"&&(this._just_changed=!0)}),f.event.add(this,"click._change",function(a){this._just_changed&&!a.isTrigger&&(this._just_changed=!1,f.event.simulate("change",this,a,!0))});return!1}f.event.add(this,"beforeactivate._change",function(a){var b=a.target;z.test(b.nodeName)&&!b._change_attached&&(f.event.add(b,"change._change",function(a){this.parentNode&&!a.isSimulated&&!a.isTrigger&&f.event.simulate("change",this.parentNode,a,!0)}),b._change_attached=!0)})},handle:function(a){var b=a.target;if(this!==b||a.isSimulated||a.isTrigger||b.type!=="radio"&&b.type!=="checkbox")return a.handleObj.handler.apply(this,arguments)},teardown:function(){f.event.remove(this,"._change");return z.test(this.nodeName)}}),f.support.focusinBubbles||f.each({focus:"focusin",blur:"focusout"},function(a,b){var d=0,e=function(a){f.event.simulate(b,a.target,f.event.fix(a),!0)};f.event.special[b]={setup:function(){d++===0&&c.addEventListener(a,e,!0)},teardown:function(){--d===0&&c.removeEventListener(a,e,!0)}}}),f.fn.extend({on:function(a,c,d,e,g){var h,i;if(typeof a=="object"){typeof c!="string"&&(d=c,c=b);for(i in a)this.on(i,c,d,a[i],g);return this}d==null&&e==null?(e=c,d=c=b):e==null&&(typeof c=="string"?(e=d,d=b):(e=d,d=c,c=b));if(e===!1)e=J;else if(!e)return this;g===1&&(h=e,e=function(a){f().off(a);return h.apply(this,arguments)},e.guid=h.guid||(h.guid=f.guid++));return this.each(function(){f.event.add(this,a,e,d,c)})},one:function(a,b,c,d){return this.on.call(this,a,b,c,d,1)},off:function(a,c,d){if(a&&a.preventDefault&&a.handleObj){var e=a.handleObj;f(a.delegateTarget).off(e.namespace?e.type+"."+e.namespace:e.type,e.selector,e.handler);return this}if(typeof a=="object"){for(var g in a)this.off(g,c,a[g]);return this}if(c===!1||typeof c=="function")d=c,c=b;d===!1&&(d=J);return this.each(function(){f.event.remove(this,a,d,c)})},bind:function(a,b,c){return this.on(a,null,b,c)},unbind:function(a,b){return this.off(a,null,b)},live:function(a,b,c){f(this.context).on(a,this.selector,b,c);return this},die:function(a,b){f(this.context).off(a,this.selector||"**",b);return this},delegate:function(a,b,c,d){return this.on(b,a,c,d)},undelegate:function(a,b,c){return arguments.length==1?this.off(a,"**"):this.off(b,a,c)},trigger:function(a,b){return this.each(function(){f.event.trigger(a,b,this)})},triggerHandler:function(a,b){if(this[0])return f.event.trigger(a,b,this[0],!0)},toggle:function(a){var b=arguments,c=a.guid||f.guid++,d=0,e=function(c){var e=(f._data(this,"lastToggle"+a.guid)||0)%d;f._data(this,"lastToggle"+a.guid,e+1),c.preventDefault();return b[e].apply(this,arguments)||!1};e.guid=c;while(d<b.length)b[d++].guid=c;return this.click(e)},hover:function(a,b){return this.mouseenter(a).mouseleave(b||a)}}),f.each("blur focus focusin focusout load resize scroll unload click dblclick mousedown mouseup mousemove mouseover mouseout mouseenter mouseleave change select submit keydown keypress keyup error contextmenu".split(" "),function(a,b){f.fn[b]=function(a,c){c==null&&(c=a,a=null);return arguments.length>0?this.on(b,null,a,c):this.trigger(b)},f.attrFn&&(f.attrFn[b]=!0),C.test(b)&&(f.event.fixHooks[b]=f.event.keyHooks),D.test(b)&&(f.event.fixHooks[b]=f.event.mouseHooks)}),function(){function x(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}if(j.nodeType===1){g||(j[d]=c,j.sizset=h);if(typeof b!="string"){if(j===b){k=!0;break}}else if(m.filter(b,[j]).length>0){k=j;break}}j=j[a]}e[h]=k}}}function w(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}j.nodeType===1&&!g&&(j[d]=c,j.sizset=h);if(j.nodeName.toLowerCase()===b){k=j;break}j=j[a]}e[h]=k}}}var a=/((?:\((?:\([^()]+\)|[^()]+)+\)|\[(?:\[[^\[\]]*\]|['"][^'"]*['"]|[^\[\]'"]+)+\]|\\.|[^ >+~,(\[\\]+)+|[>+~])(\s*,\s*)?((?:.|\r|\n)*)/g,d="sizcache"+(Math.random()+"").replace(".",""),e=0,g=Object.prototype.toString,h=!1,i=!0,j=/\\/g,k=/\r\n/g,l=/\W/;[0,0].sort(function(){i=!1;return 0});var m=function(b,d,e,f){e=e||[],d=d||c;var h=d;if(d.nodeType!==1&&d.nodeType!==9)return[];if(!b||typeof b!="string")return e;var i,j,k,l,n,q,r,t,u=!0,v=m.isXML(d),w=[],x=b;do{a.exec(""),i=a.exec(x);if(i){x=i[3],w.push(i[1]);if(i[2]){l=i[3];break}}}while(i);if(w.length>1&&p.exec(b))if(w.length===2&&o.relative[w[0]])j=y(w[0]+w[1],d,f);else{j=o.relative[w[0]]?[d]:m(w.shift(),d);while(w.length)b=w.shift(),o.relative[b]&&(b+=w.shift()),j=y(b,j,f)}else{!f&&w.length>1&&d.nodeType===9&&!v&&o.match.ID.test(w[0])&&!o.match.ID.test(w[w.length-1])&&(n=m.find(w.shift(),d,v),d=n.expr?m.filter(n.expr,n.set)[0]:n.set[0]);if(d){n=f?{expr:w.pop(),set:s(f)}:m.find(w.pop(),w.length===1&&(w[0]==="~"||w[0]==="+")&&d.parentNode?d.parentNode:d,v),j=n.expr?m.filter(n.expr,n.set):n.set,w.length>0?k=s(j):u=!1;while(w.length)q=w.pop(),r=q,o.relative[q]?r=w.pop():q="",r==null&&(r=d),o.relative[q](k,r,v)}else k=w=[]}k||(k=j),k||m.error(q||b);if(g.call(k)==="[object Array]")if(!u)e.push.apply(e,k);else if(d&&d.nodeType===1)for(t=0;k[t]!=null;t++)k[t]&&(k[t]===!0||k[t].nodeType===1&&m.contains(d,k[t]))&&e.push(j[t]);else for(t=0;k[t]!=null;t++)k[t]&&k[t].nodeType===1&&e.push(j[t]);else s(k,e);l&&(m(l,h,e,f),m.uniqueSort(e));return e};m.uniqueSort=function(a){if(u){h=i,a.sort(u);if(h)for(var b=1;b<a.length;b++)a[b]===a[b-1]&&a.splice(b--,1)}return a},m.matches=function(a,b){return m(a,null,null,b)},m.matchesSelector=function(a,b){return m(b,null,null,[a]).length>0},m.find=function(a,b,c){var d,e,f,g,h,i;if(!a)return[];for(e=0,f=o.order.length;e<f;e++){h=o.order[e];if(g=o.leftMatch[h].exec(a)){i=g[1],g.splice(1,1);if(i.substr(i.length-1)!=="\\"){g[1]=(g[1]||"").replace(j,""),d=o.find[h](g,b,c);if(d!=null){a=a.replace(o.match[h],"");break}}}}d||(d=typeof b.getElementsByTagName!="undefined"?b.getElementsByTagName("*"):[]);return{set:d,expr:a}},m.filter=function(a,c,d,e){var f,g,h,i,j,k,l,n,p,q=a,r=[],s=c,t=c&&c[0]&&m.isXML(c[0]);while(a&&c.length){for(h in o.filter)if((f=o.leftMatch[h].exec(a))!=null&&f[2]){k=o.filter[h],l=f[1],g=!1,f.splice(1,1);if(l.substr(l.length-1)==="\\")continue;s===r&&(r=[]);if(o.preFilter[h]){f=o.preFilter[h](f,s,d,r,e,t);if(!f)g=i=!0;else if(f===!0)continue}if(f)for(n=0;(j=s[n])!=null;n++)j&&(i=k(j,f,n,s),p=e^i,d&&i!=null?p?g=!0:s[n]=!1:p&&(r.push(j),g=!0));if(i!==b){d||(s=r),a=a.replace(o.match[h],"");if(!g)return[];break}}if(a===q)if(g==null)m.error(a);else break;q=a}return s},m.error=function(a){throw new Error("Syntax error, unrecognized expression: "+a)};var n=m.getText=function(a){var b,c,d=a.nodeType,e="";if(d){if(d===1||d===9){if(typeof a.textContent=="string")return a.textContent;if(typeof a.innerText=="string")return a.innerText.replace(k,"");for(a=a.firstChild;a;a=a.nextSibling)e+=n(a)}else if(d===3||d===4)return a.nodeValue}else for(b=0;c=a[b];b++)c.nodeType!==8&&(e+=n(c));return e},o=m.selectors={order:["ID","NAME","TAG"],match:{ID:/#((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,CLASS:/\.((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,NAME:/\[name=['"]*((?:[\w\u00c0-\uFFFF\-]|\\.)+)['"]*\]/,ATTR:/\[\s*((?:[\w\u00c0-\uFFFF\-]|\\.)+)\s*(?:(\S?=)\s*(?:(['"])(.*?)\3|(#?(?:[\w\u00c0-\uFFFF\-]|\\.)*)|)|)\s*\]/,TAG:/^((?:[\w\u00c0-\uFFFF\*\-]|\\.)+)/,CHILD:/:(only|nth|last|first)-child(?:\(\s*(even|odd|(?:[+\-]?\d+|(?:[+\-]?\d*)?n\s*(?:[+\-]\s*\d+)?))\s*\))?/,POS:/:(nth|eq|gt|lt|first|last|even|odd)(?:\((\d*)\))?(?=[^\-]|$)/,PSEUDO:/:((?:[\w\u00c0-\uFFFF\-]|\\.)+)(?:\((['"]?)((?:\([^\)]+\)|[^\(\)]*)+)\2\))?/},leftMatch:{},attrMap:{"class":"className","for":"htmlFor"},attrHandle:{href:function(a){return a.getAttribute("href")},type:function(a){return a.getAttribute("type")}},relative:{"+":function(a,b){var c=typeof b=="string",d=c&&!l.test(b),e=c&&!d;d&&(b=b.toLowerCase());for(var f=0,g=a.length,h;f<g;f++)if(h=a[f]){while((h=h.previousSibling)&&h.nodeType!==1);a[f]=e||h&&h.nodeName.toLowerCase()===b?h||!1:h===b}e&&m.filter(b,a,!0)},">":function(a,b){var c,d=typeof b=="string",e=0,f=a.length;if(d&&!l.test(b)){b=b.toLowerCase();for(;e<f;e++){c=a[e];if(c){var g=c.parentNode;a[e]=g.nodeName.toLowerCase()===b?g:!1}}}else{for(;e<f;e++)c=a[e],c&&(a[e]=d?c.parentNode:c.parentNode===b);d&&m.filter(b,a,!0)}},"":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("parentNode",b,f,a,d,c)},"~":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("previousSibling",b,f,a,d,c)}},find:{ID:function(a,b,c){if(typeof b.getElementById!="undefined"&&!c){var d=b.getElementById(a[1]);return d&&d.parentNode?[d]:[]}},NAME:function(a,b){if(typeof b.getElementsByName!="undefined"){var c=[],d=b.getElementsByName(a[1]);for(var e=0,f=d.length;e<f;e++)d[e].getAttribute("name")===a[1]&&c.push(d[e]);return c.length===0?null:c}},TAG:function(a,b){if(typeof b.getElementsByTagName!="undefined")return b.getElementsByTagName(a[1])}},preFilter:{CLASS:function(a,b,c,d,e,f){a=" "+a[1].replace(j,"")+" ";if(f)return a;for(var g=0,h;(h=b[g])!=null;g++)h&&(e^(h.className&&(" "+h.className+" ").replace(/[\t\n\r]/g," ").indexOf(a)>=0)?c||d.push(h):c&&(b[g]=!1));return!1},ID:function(a){return a[1].replace(j,"")},TAG:function(a,b){return a[1].replace(j,"").toLowerCase()},CHILD:function(a){if(a[1]==="nth"){a[2]||m.error(a[0]),a[2]=a[2].replace(/^\+|\s*/g,"");var b=/(-?)(\d*)(?:n([+\-]?\d*))?/.exec(a[2]==="even"&&"2n"||a[2]==="odd"&&"2n+1"||!/\D/.test(a[2])&&"0n+"+a[2]||a[2]);a[2]=b[1]+(b[2]||1)-0,a[3]=b[3]-0}else a[2]&&m.error(a[0]);a[0]=e++;return a},ATTR:function(a,b,c,d,e,f){var g=a[1]=a[1].replace(j,"");!f&&o.attrMap[g]&&(a[1]=o.attrMap[g]),a[4]=(a[4]||a[5]||"").replace(j,""),a[2]==="~="&&(a[4]=" "+a[4]+" ");return a},PSEUDO:function(b,c,d,e,f){if(b[1]==="not")if((a.exec(b[3])||"").length>1||/^\w/.test(b[3]))b[3]=m(b[3],null,null,c);else{var g=m.filter(b[3],c,d,!0^f);d||e.push.apply(e,g);return!1}else if(o.match.POS.test(b[0])||o.match.CHILD.test(b[0]))return!0;return b},POS:function(a){a.unshift(!0);return a}},filters:{enabled:function(a){return a.disabled===!1&&a.type!=="hidden"},disabled:function(a){return a.disabled===!0},checked:function(a){return a.checked===!0},selected:function(a){a.parentNode&&a.parentNode.selectedIndex;return a.selected===!0},parent:function(a){return!!a.firstChild},empty:function(a){return!a.firstChild},has:function(a,b,c){return!!m(c[3],a).length},header:function(a){return/h\d/i.test(a.nodeName)},text:function(a){var b=a.getAttribute("type"),c=a.type;return a.nodeName.toLowerCase()==="input"&&"text"===c&&(b===c||b===null)},radio:function(a){return a.nodeName.toLowerCase()==="input"&&"radio"===a.type},checkbox:function(a){return a.nodeName.toLowerCase()==="input"&&"checkbox"===a.type},file:function(a){return a.nodeName.toLowerCase()==="input"&&"file"===a.type},password:function(a){return a.nodeName.toLowerCase()==="input"&&"password"===a.type},submit:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"submit"===a.type},image:function(a){return a.nodeName.toLowerCase()==="input"&&"image"===a.type},reset:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"reset"===a.type},button:function(a){var b=a.nodeName.toLowerCase();return b==="input"&&"button"===a.type||b==="button"},input:function(a){return/input|select|textarea|button/i.test(a.nodeName)},focus:function(a){return a===a.ownerDocument.activeElement}},setFilters:{first:function(a,b){return b===0},last:function(a,b,c,d){return b===d.length-1},even:function(a,b){return b%2===0},odd:function(a,b){return b%2===1},lt:function(a,b,c){return b<c[3]-0},gt:function(a,b,c){return b>c[3]-0},nth:function(a,b,c){return c[3]-0===b},eq:function(a,b,c){return c[3]-0===b}},filter:{PSEUDO:function(a,b,c,d){var e=b[1],f=o.filters[e];if(f)return f(a,c,b,d);if(e==="contains")return(a.textContent||a.innerText||n([a])||"").indexOf(b[3])>=0;if(e==="not"){var g=b[3];for(var h=0,i=g.length;h<i;h++)if(g[h]===a)return!1;return!0}m.error(e)},CHILD:function(a,b){var c,e,f,g,h,i,j,k=b[1],l=a;switch(k){case"only":case"first":while(l=l.previousSibling)if(l.nodeType===1)return!1;if(k==="first")return!0;l=a;case"last":while(l=l.nextSibling)if(l.nodeType===1)return!1;return!0;case"nth":c=b[2],e=b[3];if(c===1&&e===0)return!0;f=b[0],g=a.parentNode;if(g&&(g[d]!==f||!a.nodeIndex)){i=0;for(l=g.firstChild;l;l=l.nextSibling)l.nodeType===1&&(l.nodeIndex=++i);g[d]=f}j=a.nodeIndex-e;return c===0?j===0:j%c===0&&j/c>=0}},ID:function(a,b){return a.nodeType===1&&a.getAttribute("id")===b},TAG:function(a,b){return b==="*"&&a.nodeType===1||!!a.nodeName&&a.nodeName.toLowerCase()===b},CLASS:function(a,b){return(" "+(a.className||a.getAttribute("class"))+" ").indexOf(b)>-1},ATTR:function(a,b){var c=b[1],d=m.attr?m.attr(a,c):o.attrHandle[c]?o.attrHandle[c](a):a[c]!=null?a[c]:a.getAttribute(c),e=d+"",f=b[2],g=b[4];return d==null?f==="!=":!f&&m.attr?d!=null:f==="="?e===g:f==="*="?e.indexOf(g)>=0:f==="~="?(" "+e+" ").indexOf(g)>=0:g?f==="!="?e!==g:f==="^="?e.indexOf(g)===0:f==="$="?e.substr(e.length-g.length)===g:f==="|="?e===g||e.substr(0,g.length+1)===g+"-":!1:e&&d!==!1},POS:function(a,b,c,d){var e=b[2],f=o.setFilters[e];if(f)return f(a,c,b,d)}}},p=o.match.POS,q=function(a,b){return"\\"+(b-0+1)};for(var r in o.match)o.match[r]=new RegExp(o.match[r].source+/(?![^\[]*\])(?![^\(]*\))/.source),o.leftMatch[r]=new RegExp(/(^(?:.|\r|\n)*?)/.source+o.match[r].source.replace(/\\(\d+)/g,q));var s=function(a,b){a=Array.prototype.slice.call(a,0);if(b){b.push.apply(b,a);return b}return a};try{Array.prototype.slice.call(c.documentElement.childNodes,0)[0].nodeType}catch(t){s=function(a,b){var c=0,d=b||[];if(g.call(a)==="[object Array]")Array.prototype.push.apply(d,a);else if(typeof a.length=="number")for(var e=a.length;c<e;c++)d.push(a[c]);else for(;a[c];c++)d.push(a[c]);return d}}var u,v;c.documentElement.compareDocumentPosition?u=function(a,b){if(a===b){h=!0;return 0}if(!a.compareDocumentPosition||!b.compareDocumentPosition)return a.compareDocumentPosition?-1:1;return a.compareDocumentPosition(b)&4?-1:1}:(u=function(a,b){if(a===b){h=!0;return 0}if(a.sourceIndex&&b.sourceIndex)return a.sourceIndex-b.sourceIndex;var c,d,e=[],f=[],g=a.parentNode,i=b.parentNode,j=g;if(g===i)return v(a,b);if(!g)return-1;if(!i)return 1;while(j)e.unshift(j),j=j.parentNode;j=i;while(j)f.unshift(j),j=j.parentNode;c=e.length,d=f.length;for(var k=0;k<c&&k<d;k++)if(e[k]!==f[k])return v(e[k],f[k]);return k===c?v(a,f[k],-1):v(e[k],b,1)},v=function(a,b,c){if(a===b)return c;var d=a.nextSibling;while(d){if(d===b)return-1;d=d.nextSibling}return 1}),function(){var a=c.createElement("div"),d="script"+(new Date).getTime(),e=c.documentElement;a.innerHTML="<a name='"+d+"'/>",e.insertBefore(a,e.firstChild),c.getElementById(d)&&(o.find.ID=function(a,c,d){if(typeof c.getElementById!="undefined"&&!d){var e=c.getElementById(a[1]);return e?e.id===a[1]||typeof e.getAttributeNode!="undefined"&&e.getAttributeNode("id").nodeValue===a[1]?[e]:b:[]}},o.filter.ID=function(a,b){var c=typeof a.getAttributeNode!="undefined"&&a.getAttributeNode("id");return a.nodeType===1&&c&&c.nodeValue===b}),e.removeChild(a),e=a=null}(),function(){var a=c.createElement("div");a.appendChild(c.createComment("")),a.getElementsByTagName("*").length>0&&(o.find.TAG=function(a,b){var c=b.getElementsByTagName(a[1]);if(a[1]==="*"){var d=[];for(var e=0;c[e];e++)c[e].nodeType===1&&d.push(c[e]);c=d}return c}),a.innerHTML="<a href='#'></a>",a.firstChild&&typeof a.firstChild.getAttribute!="undefined"&&a.firstChild.getAttribute("href")!=="#"&&(o.attrHandle.href=function(a){return a.getAttribute("href",2)}),a=null}(),c.querySelectorAll&&function(){var a=m,b=c.createElement("div"),d="__sizzle__";b.innerHTML="<p class='TEST'></p>";if(!b.querySelectorAll||b.querySelectorAll(".TEST").length!==0){m=function(b,e,f,g){e=e||c;if(!g&&!m.isXML(e)){var h=/^(\w+$)|^\.([\w\-]+$)|^#([\w\-]+$)/.exec(b);if(h&&(e.nodeType===1||e.nodeType===9)){if(h[1])return s(e.getElementsByTagName(b),f);if(h[2]&&o.find.CLASS&&e.getElementsByClassName)return s(e.getElementsByClassName(h[2]),f)}if(e.nodeType===9){if(b==="body"&&e.body)return s([e.body],f);if(h&&h[3]){var i=e.getElementById(h[3]);if(!i||!i.parentNode)return s([],f);if(i.id===h[3])return s([i],f)}try{return s(e.querySelectorAll(b),f)}catch(j){}}else if(e.nodeType===1&&e.nodeName.toLowerCase()!=="object"){var k=e,l=e.getAttribute("id"),n=l||d,p=e.parentNode,q=/^\s*[+~]/.test(b);l?n=n.replace(/'/g,"\\$&"):e.setAttribute("id",n),q&&p&&(e=e.parentNode);try{if(!q||p)return s(e.querySelectorAll("[id='"+n+"'] "+b),f)}catch(r){}finally{l||k.removeAttribute("id")}}}return a(b,e,f,g)};for(var e in a)m[e]=a[e];b=null}}(),function(){var a=c.documentElement,b=a.matchesSelector||a.mozMatchesSelector||a.webkitMatchesSelector||a.msMatchesSelector;if(b){var d=!b.call(c.createElement("div"),"div"),e=!1;try{b.call(c.documentElement,"[test!='']:sizzle")}catch(f){e=!0}m.matchesSelector=function(a,c){c=c.replace(/\=\s*([^'"\]]*)\s*\]/g,"='$1']");if(!m.isXML(a))try{if(e||!o.match.PSEUDO.test(c)&&!/!=/.test(c)){var f=b.call(a,c);if(f||!d||a.document&&a.document.nodeType!==11)return f}}catch(g){}return m(c,null,null,[a]).length>0}}}(),function(){var a=c.createElement("div");a.innerHTML="<div class='test e'></div><div class='test'></div>";if(!!a.getElementsByClassName&&a.getElementsByClassName("e").length!==0){a.lastChild.className="e";if(a.getElementsByClassName("e").length===1)return;o.order.splice(1,0,"CLASS"),o.find.CLASS=function(a,b,c){if(typeof b.getElementsByClassName!="undefined"&&!c)return b.getElementsByClassName(a[1])},a=null}}(),c.documentElement.contains?m.contains=function(a,b){return a!==b&&(a.contains?a.contains(b):!0)}:c.documentElement.compareDocumentPosition?m.contains=function(a,b){return!!(a.compareDocumentPosition(b)&16)}:m.contains=function(){return!1},m.isXML=function(a){var b=(a?a.ownerDocument||a:0).documentElement;return b?b.nodeName!=="HTML":!1};var y=function(a,b,c){var d,e=[],f="",g=b.nodeType?[b]:b;while(d=o.match.PSEUDO.exec(a))f+=d[0],a=a.replace(o.match.PSEUDO,"");a=o.relative[a]?a+"*":a;for(var h=0,i=g.length;h<i;h++)m(a,g[h],e,c);return m.filter(f,e)};m.attr=f.attr,m.selectors.attrMap={},f.find=m,f.expr=m.selectors,f.expr[":"]=f.expr.filters,f.unique=m.uniqueSort,f.text=m.getText,f.isXMLDoc=m.isXML,f.contains=m.contains}();var L=/Until$/,M=/^(?:parents|prevUntil|prevAll)/,N=/,/,O=/^.[^:#\[\.,]*$/,P=Array.prototype.slice,Q=f.expr.match.POS,R={children:!0,contents:!0,next:!0,prev:!0};f.fn.extend({find:function(a){var b=this,c,d;if(typeof a!="string")return f(a).filter(function(){for(c=0,d=b.length;c<d;c++)if(f.contains(b[c],this))return!0});var e=this.pushStack("","find",a),g,h,i;for(c=0,d=this.length;c<d;c++){g=e.length,f.find(a,this[c],e);if(c>0)for(h=g;h<e.length;h++)for(i=0;i<g;i++)if(e[i]===e[h]){e.splice(h--,1);break}}return e},has:function(a){var b=f(a);return this.filter(function(){for(var a=0,c=b.length;a<c;a++)if(f.contains(this,b[a]))return!0})},not:function(a){return this.pushStack(T(this,a,!1),"not",a)},filter:function(a){return this.pushStack(T(this,a,!0),"filter",a)},is:function(a){return!!a&&(typeof a=="string"?Q.test(a)?f(a,this.context).index(this[0])>=0:f.filter(a,this).length>0:this.filter(a).length>0)},closest:function(a,b){var c=[],d,e,g=this[0];if(f.isArray(a)){var h=1;while(g&&g.ownerDocument&&g!==b){for(d=0;d<a.length;d++)f(g).is(a[d])&&c.push({selector:a[d],elem:g,level:h});g=g.parentNode,h++}return c}var i=Q.test(a)||typeof a!="string"?f(a,b||this.context):0;for(d=0,e=this.length;d<e;d++){g=this[d];while(g){if(i?i.index(g)>-1:f.find.matchesSelector(g,a)){c.push(g);break}g=g.parentNode;if(!g||!g.ownerDocument||g===b||g.nodeType===11)break}}c=c.length>1?f.unique(c):c;return this.pushStack(c,"closest",a)},index:function(a){if(!a)return this[0]&&this[0].parentNode?this.prevAll().length:-1;if(typeof a=="string")return f.inArray(this[0],f(a));return f.inArray(a.jquery?a[0]:a,this)},add:function(a,b){var c=typeof a=="string"?f(a,b):f.makeArray(a&&a.nodeType?[a]:a),d=f.merge(this.get(),c);return this.pushStack(S(c[0])||S(d[0])?d:f.unique(d))},andSelf:function(){return this.add(this.prevObject)}}),f.each({parent:function(a){var b=a.parentNode;return b&&b.nodeType!==11?b:null},parents:function(a){return f.dir(a,"parentNode")},parentsUntil:function(a,b,c){return f.dir(a,"parentNode",c)},next:function(a){return f.nth(a,2,"nextSibling")},prev:function(a){return f.nth(a,2,"previousSibling")},nextAll:function(a){return f.dir(a,"nextSibling")},prevAll:function(a){return f.dir(a,"previousSibling")},nextUntil:function(a,b,c){return f.dir(a,"nextSibling",c)},prevUntil:function(a,b,c){return f.dir(a,"previousSibling",c)},siblings:function(a){return f.sibling(a.parentNode.firstChild,a)},children:function(a){return f.sibling(a.firstChild)},contents:function(a){return f.nodeName(a,"iframe")?a.contentDocument||a.contentWindow.document:f.makeArray(a.childNodes)}},function(a,b){f.fn[a]=function(c,d){var e=f.map(this,b,c);L.test(a)||(d=c),d&&typeof d=="string"&&(e=f.filter(d,e)),e=this.length>1&&!R[a]?f.unique(e):e,(this.length>1||N.test(d))&&M.test(a)&&(e=e.reverse());return this.pushStack(e,a,P.call(arguments).join(","))}}),f.extend({filter:function(a,b,c){c&&(a=":not("+a+")");return b.length===1?f.find.matchesSelector(b[0],a)?[b[0]]:[]:f.find.matches(a,b)},dir:function(a,c,d){var e=[],g=a[c];while(g&&g.nodeType!==9&&(d===b||g.nodeType!==1||!f(g).is(d)))g.nodeType===1&&e.push(g),g=g[c];return e},nth:function(a,b,c,d){b=b||1;var e=0;for(;a;a=a[c])if(a.nodeType===1&&++e===b)break;return a},sibling:function(a,b){var c=[];for(;a;a=a.nextSibling)a.nodeType===1&&a!==b&&c.push(a);return c}});var V="abbr|article|aside|audio|canvas|datalist|details|figcaption|figure|footer|header|hgroup|mark|meter|nav|output|progress|section|summary|time|video",W=/ jQuery\d+="(?:\d+|null)"/g,X=/^\s+/,Y=/<(?!area|br|col|embed|hr|img|input|link|meta|param)(([\w:]+)[^>]*)\/>/ig,Z=/<([\w:]+)/,$=/<tbody/i,_=/<|&#?\w+;/,ba=/<(?:script|style)/i,bb=/<(?:script|object|embed|option|style)/i,bc=new RegExp("<(?:"+V+")","i"),bd=/checked\s*(?:[^=]|=\s*.checked.)/i,be=/\/(java|ecma)script/i,bf=/^\s*<!(?:\[CDATA\[|\-\-)/,bg={option:[1,"<select multiple='multiple'>","</select>"],legend:[1,"<fieldset>","</fieldset>"],thead:[1,"<table>","</table>"],tr:[2,"<table><tbody>","</tbody></table>"],td:[3,"<table><tbody><tr>","</tr></tbody></table>"],col:[2,"<table><tbody></tbody><colgroup>","</colgroup></table>"],area:[1,"<map>","</map>"],_default:[0,"",""]},bh=U(c);bg.optgroup=bg.option,bg.tbody=bg.tfoot=bg.colgroup=bg.caption=bg.thead,bg.th=bg.td,f.support.htmlSerialize||(bg._default=[1,"div<div>","</div>"]),f.fn.extend({text:function(a){if(f.isFunction(a))return this.each(function(b){var c=f(this);c.text(a.call(this,b,c.text()))});if(typeof a!="object"&&a!==b)return this.empty().append((this[0]&&this[0].ownerDocument||c).createTextNode(a));return f.text(this)},wrapAll:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapAll(a.call(this,b))});if(this[0]){var b=f(a,this[0].ownerDocument).eq(0).clone(!0);this[0].parentNode&&b.insertBefore(this[0]),b.map(function(){var a=this;while(a.firstChild&&a.firstChild.nodeType===1)a=a.firstChild;return a}).append(this)}return this},wrapInner:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapInner(a.call(this,b))});return this.each(function(){var b=f(this),c=b.contents();c.length?c.wrapAll(a):b.append(a)})},wrap:function(a){var b=f.isFunction(a);return this.each(function(c){f(this).wrapAll(b?a.call(this,c):a)})},unwrap:function(){return this.parent().each(function(){f.nodeName(this,"body")||f(this).replaceWith(this.childNodes)}).end()},append:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.appendChild(a)})},prepend:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.insertBefore(a,this.firstChild)})},before:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this)});if(arguments.length){var a=f.clean(arguments);a.push.apply(a,this.toArray());return this.pushStack(a,"before",arguments)}},after:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this.nextSibling)});if(arguments.length){var a=this.pushStack(this,"after",arguments);a.push.apply(a,f.clean(arguments));return a}},remove:function(a,b){for(var c=0,d;(d=this[c])!=null;c++)if(!a||f.filter(a,[d]).length)!b&&d.nodeType===1&&(f.cleanData(d.getElementsByTagName("*")),f.cleanData([d])),d.parentNode&&d.parentNode.removeChild(d);return this},empty:function()
    {for(var a=0,b;(b=this[a])!=null;a++){b.nodeType===1&&f.cleanData(b.getElementsByTagName("*"));while(b.firstChild)b.removeChild(b.firstChild)}return this},clone:function(a,b){a=a==null?!1:a,b=b==null?a:b;return this.map(function(){return f.clone(this,a,b)})},html:function(a){if(a===b)return this[0]&&this[0].nodeType===1?this[0].innerHTML.replace(W,""):null;if(typeof a=="string"&&!ba.test(a)&&(f.support.leadingWhitespace||!X.test(a))&&!bg[(Z.exec(a)||["",""])[1].toLowerCase()]){a=a.replace(Y,"<$1></$2>");try{for(var c=0,d=this.length;c<d;c++)this[c].nodeType===1&&(f.cleanData(this[c].getElementsByTagName("*")),this[c].innerHTML=a)}catch(e){this.empty().append(a)}}else f.isFunction(a)?this.each(function(b){var c=f(this);c.html(a.call(this,b,c.html()))}):this.empty().append(a);return this},replaceWith:function(a){if(this[0]&&this[0].parentNode){if(f.isFunction(a))return this.each(function(b){var c=f(this),d=c.html();c.replaceWith(a.call(this,b,d))});typeof a!="string"&&(a=f(a).detach());return this.each(function(){var b=this.nextSibling,c=this.parentNode;f(this).remove(),b?f(b).before(a):f(c).append(a)})}return this.length?this.pushStack(f(f.isFunction(a)?a():a),"replaceWith",a):this},detach:function(a){return this.remove(a,!0)},domManip:function(a,c,d){var e,g,h,i,j=a[0],k=[];if(!f.support.checkClone&&arguments.length===3&&typeof j=="string"&&bd.test(j))return this.each(function(){f(this).domManip(a,c,d,!0)});if(f.isFunction(j))return this.each(function(e){var g=f(this);a[0]=j.call(this,e,c?g.html():b),g.domManip(a,c,d)});if(this[0]){i=j&&j.parentNode,f.support.parentNode&&i&&i.nodeType===11&&i.childNodes.length===this.length?e={fragment:i}:e=f.buildFragment(a,this,k),h=e.fragment,h.childNodes.length===1?g=h=h.firstChild:g=h.firstChild;if(g){c=c&&f.nodeName(g,"tr");for(var l=0,m=this.length,n=m-1;l<m;l++)d.call(c?bi(this[l],g):this[l],e.cacheable||m>1&&l<n?f.clone(h,!0,!0):h)}k.length&&f.each(k,bp)}return this}}),f.buildFragment=function(a,b,d){var e,g,h,i,j=a[0];b&&b[0]&&(i=b[0].ownerDocument||b[0]),i.createDocumentFragment||(i=c),a.length===1&&typeof j=="string"&&j.length<512&&i===c&&j.charAt(0)==="<"&&!bb.test(j)&&(f.support.checkClone||!bd.test(j))&&(f.support.html5Clone||!bc.test(j))&&(g=!0,h=f.fragments[j],h&&h!==1&&(e=h)),e||(e=i.createDocumentFragment(),f.clean(a,i,e,d)),g&&(f.fragments[j]=h?e:1);return{fragment:e,cacheable:g}},f.fragments={},f.each({appendTo:"append",prependTo:"prepend",insertBefore:"before",insertAfter:"after",replaceAll:"replaceWith"},function(a,b){f.fn[a]=function(c){var d=[],e=f(c),g=this.length===1&&this[0].parentNode;if(g&&g.nodeType===11&&g.childNodes.length===1&&e.length===1){e[b](this[0]);return this}for(var h=0,i=e.length;h<i;h++){var j=(h>0?this.clone(!0):this).get();f(e[h])[b](j),d=d.concat(j)}return this.pushStack(d,a,e.selector)}}),f.extend({clone:function(a,b,c){var d,e,g,h=f.support.html5Clone||!bc.test("<"+a.nodeName)?a.cloneNode(!0):bo(a);if((!f.support.noCloneEvent||!f.support.noCloneChecked)&&(a.nodeType===1||a.nodeType===11)&&!f.isXMLDoc(a)){bk(a,h),d=bl(a),e=bl(h);for(g=0;d[g];++g)e[g]&&bk(d[g],e[g])}if(b){bj(a,h);if(c){d=bl(a),e=bl(h);for(g=0;d[g];++g)bj(d[g],e[g])}}d=e=null;return h},clean:function(a,b,d,e){var g;b=b||c,typeof b.createElement=="undefined"&&(b=b.ownerDocument||b[0]&&b[0].ownerDocument||c);var h=[],i;for(var j=0,k;(k=a[j])!=null;j++){typeof k=="number"&&(k+="");if(!k)continue;if(typeof k=="string")if(!_.test(k))k=b.createTextNode(k);else{k=k.replace(Y,"<$1></$2>");var l=(Z.exec(k)||["",""])[1].toLowerCase(),m=bg[l]||bg._default,n=m[0],o=b.createElement("div");b===c?bh.appendChild(o):U(b).appendChild(o),o.innerHTML=m[1]+k+m[2];while(n--)o=o.lastChild;if(!f.support.tbody){var p=$.test(k),q=l==="table"&&!p?o.firstChild&&o.firstChild.childNodes:m[1]==="<table>"&&!p?o.childNodes:[];for(i=q.length-1;i>=0;--i)f.nodeName(q[i],"tbody")&&!q[i].childNodes.length&&q[i].parentNode.removeChild(q[i])}!f.support.leadingWhitespace&&X.test(k)&&o.insertBefore(b.createTextNode(X.exec(k)[0]),o.firstChild),k=o.childNodes}var r;if(!f.support.appendChecked)if(k[0]&&typeof (r=k.length)=="number")for(i=0;i<r;i++)bn(k[i]);else bn(k);k.nodeType?h.push(k):h=f.merge(h,k)}if(d){g=function(a){return!a.type||be.test(a.type)};for(j=0;h[j];j++)if(e&&f.nodeName(h[j],"script")&&(!h[j].type||h[j].type.toLowerCase()==="text/javascript"))e.push(h[j].parentNode?h[j].parentNode.removeChild(h[j]):h[j]);else{if(h[j].nodeType===1){var s=f.grep(h[j].getElementsByTagName("script"),g);h.splice.apply(h,[j+1,0].concat(s))}d.appendChild(h[j])}}return h},cleanData:function(a){var b,c,d=f.cache,e=f.event.special,g=f.support.deleteExpando;for(var h=0,i;(i=a[h])!=null;h++){if(i.nodeName&&f.noData[i.nodeName.toLowerCase()])continue;c=i[f.expando];if(c){b=d[c];if(b&&b.events){for(var j in b.events)e[j]?f.event.remove(i,j):f.removeEvent(i,j,b.handle);b.handle&&(b.handle.elem=null)}g?delete i[f.expando]:i.removeAttribute&&i.removeAttribute(f.expando),delete d[c]}}}});var bq=/alpha\([^)]*\)/i,br=/opacity=([^)]*)/,bs=/([A-Z]|^ms)/g,bt=/^-?\d+(?:px)?$/i,bu=/^-?\d/,bv=/^([\-+])=([\-+.\de]+)/,bw={position:"absolute",visibility:"hidden",display:"block"},bx=["Left","Right"],by=["Top","Bottom"],bz,bA,bB;f.fn.css=function(a,c){if(arguments.length===2&&c===b)return this;return f.access(this,a,c,!0,function(a,c,d){return d!==b?f.style(a,c,d):f.css(a,c)})},f.extend({cssHooks:{opacity:{get:function(a,b){if(b){var c=bz(a,"opacity","opacity");return c===""?"1":c}return a.style.opacity}}},cssNumber:{fillOpacity:!0,fontWeight:!0,lineHeight:!0,opacity:!0,orphans:!0,widows:!0,zIndex:!0,zoom:!0},cssProps:{"float":f.support.cssFloat?"cssFloat":"styleFloat"},style:function(a,c,d,e){if(!!a&&a.nodeType!==3&&a.nodeType!==8&&!!a.style){var g,h,i=f.camelCase(c),j=a.style,k=f.cssHooks[i];c=f.cssProps[i]||i;if(d===b){if(k&&"get"in k&&(g=k.get(a,!1,e))!==b)return g;return j[c]}h=typeof d,h==="string"&&(g=bv.exec(d))&&(d=+(g[1]+1)*+g[2]+parseFloat(f.css(a,c)),h="number");if(d==null||h==="number"&&isNaN(d))return;h==="number"&&!f.cssNumber[i]&&(d+="px");if(!k||!("set"in k)||(d=k.set(a,d))!==b)try{j[c]=d}catch(l){}}},css:function(a,c,d){var e,g;c=f.camelCase(c),g=f.cssHooks[c],c=f.cssProps[c]||c,c==="cssFloat"&&(c="float");if(g&&"get"in g&&(e=g.get(a,!0,d))!==b)return e;if(bz)return bz(a,c)},swap:function(a,b,c){var d={};for(var e in b)d[e]=a.style[e],a.style[e]=b[e];c.call(a);for(e in b)a.style[e]=d[e]}}),f.curCSS=f.css,f.each(["height","width"],function(a,b){f.cssHooks[b]={get:function(a,c,d){var e;if(c){if(a.offsetWidth!==0)return bC(a,b,d);f.swap(a,bw,function(){e=bC(a,b,d)});return e}},set:function(a,b){if(!bt.test(b))return b;b=parseFloat(b);if(b>=0)return b+"px"}}}),f.support.opacity||(f.cssHooks.opacity={get:function(a,b){return br.test((b&&a.currentStyle?a.currentStyle.filter:a.style.filter)||"")?parseFloat(RegExp.$1)/100+"":b?"1":""},set:function(a,b){var c=a.style,d=a.currentStyle,e=f.isNumeric(b)?"alpha(opacity="+b*100+")":"",g=d&&d.filter||c.filter||"";c.zoom=1;if(b>=1&&f.trim(g.replace(bq,""))===""){c.removeAttribute("filter");if(d&&!d.filter)return}c.filter=bq.test(g)?g.replace(bq,e):g+" "+e}}),f(function(){f.support.reliableMarginRight||(f.cssHooks.marginRight={get:function(a,b){var c;f.swap(a,{display:"inline-block"},function(){b?c=bz(a,"margin-right","marginRight"):c=a.style.marginRight});return c}})}),c.defaultView&&c.defaultView.getComputedStyle&&(bA=function(a,b){var c,d,e;b=b.replace(bs,"-$1").toLowerCase(),(d=a.ownerDocument.defaultView)&&(e=d.getComputedStyle(a,null))&&(c=e.getPropertyValue(b),c===""&&!f.contains(a.ownerDocument.documentElement,a)&&(c=f.style(a,b)));return c}),c.documentElement.currentStyle&&(bB=function(a,b){var c,d,e,f=a.currentStyle&&a.currentStyle[b],g=a.style;f===null&&g&&(e=g[b])&&(f=e),!bt.test(f)&&bu.test(f)&&(c=g.left,d=a.runtimeStyle&&a.runtimeStyle.left,d&&(a.runtimeStyle.left=a.currentStyle.left),g.left=b==="fontSize"?"1em":f||0,f=g.pixelLeft+"px",g.left=c,d&&(a.runtimeStyle.left=d));return f===""?"auto":f}),bz=bA||bB,f.expr&&f.expr.filters&&(f.expr.filters.hidden=function(a){var b=a.offsetWidth,c=a.offsetHeight;return b===0&&c===0||!f.support.reliableHiddenOffsets&&(a.style&&a.style.display||f.css(a,"display"))==="none"},f.expr.filters.visible=function(a){return!f.expr.filters.hidden(a)});var bD=/%20/g,bE=/\[\]$/,bF=/\r?\n/g,bG=/#.*$/,bH=/^(.*?):[ \t]*([^\r\n]*)\r?$/mg,bI=/^(?:color|date|datetime|datetime-local|email|hidden|month|number|password|range|search|tel|text|time|url|week)$/i,bJ=/^(?:about|app|app\-storage|.+\-extension|file|res|widget):$/,bK=/^(?:GET|HEAD)$/,bL=/^\/\//,bM=/\?/,bN=/<script\b[^<]*(?:(?!<\/script>)<[^<]*)*<\/script>/gi,bO=/^(?:select|textarea)/i,bP=/\s+/,bQ=/([?&])_=[^&]*/,bR=/^([\w\+\.\-]+:)(?:\/\/([^\/?#:]*)(?::(\d+))?)?/,bS=f.fn.load,bT={},bU={},bV,bW,bX=["*/"]+["*"];try{bV=e.href}catch(bY){bV=c.createElement("a"),bV.href="",bV=bV.href}bW=bR.exec(bV.toLowerCase())||[],f.fn.extend({load:function(a,c,d){if(typeof a!="string"&&bS)return bS.apply(this,arguments);if(!this.length)return this;var e=a.indexOf(" ");if(e>=0){var g=a.slice(e,a.length);a=a.slice(0,e)}var h="GET";c&&(f.isFunction(c)?(d=c,c=b):typeof c=="object"&&(c=f.param(c,f.ajaxSettings.traditional),h="POST"));var i=this;f.ajax({url:a,type:h,dataType:"html",data:c,complete:function(a,b,c){c=a.responseText,a.isResolved()&&(a.done(function(a){c=a}),i.html(g?f("<div>").append(c.replace(bN,"")).find(g):c)),d&&i.each(d,[c,b,a])}});return this},serialize:function(){return f.param(this.serializeArray())},serializeArray:function(){return this.map(function(){return this.elements?f.makeArray(this.elements):this}).filter(function(){return this.name&&!this.disabled&&(this.checked||bO.test(this.nodeName)||bI.test(this.type))}).map(function(a,b){var c=f(this).val();return c==null?null:f.isArray(c)?f.map(c,function(a,c){return{name:b.name,value:a.replace(bF,"\r\n")}}):{name:b.name,value:c.replace(bF,"\r\n")}}).get()}}),f.each("ajaxStart ajaxStop ajaxComplete ajaxError ajaxSuccess ajaxSend".split(" "),function(a,b){f.fn[b]=function(a){return this.on(b,a)}}),f.each(["get","post"],function(a,c){f[c]=function(a,d,e,g){f.isFunction(d)&&(g=g||e,e=d,d=b);return f.ajax({type:c,url:a,data:d,success:e,dataType:g})}}),f.extend({getScript:function(a,c){return f.get(a,b,c,"script")},getJSON:function(a,b,c){return f.get(a,b,c,"json")},ajaxSetup:function(a,b){b?b_(a,f.ajaxSettings):(b=a,a=f.ajaxSettings),b_(a,b);return a},ajaxSettings:{url:bV,isLocal:bJ.test(bW[1]),global:!0,type:"GET",contentType:"application/x-www-form-urlencoded",processData:!0,async:!0,accepts:{xml:"application/xml, text/xml",html:"text/html",text:"text/plain",json:"application/json, text/javascript","*":bX},contents:{xml:/xml/,html:/html/,json:/json/},responseFields:{xml:"responseXML",text:"responseText"},converters:{"* text":a.String,"text html":!0,"text json":f.parseJSON,"text xml":f.parseXML},flatOptions:{context:!0,url:!0}},ajaxPrefilter:bZ(bT),ajaxTransport:bZ(bU),ajax:function(a,c){function w(a,c,l,m){if(s!==2){s=2,q&&clearTimeout(q),p=b,n=m||"",v.readyState=a>0?4:0;var o,r,u,w=c,x=l?cb(d,v,l):b,y,z;if(a>=200&&a<300||a===304){if(d.ifModified){if(y=v.getResponseHeader("Last-Modified"))f.lastModified[k]=y;if(z=v.getResponseHeader("Etag"))f.etag[k]=z}if(a===304)w="notmodified",o=!0;else try{r=cc(d,x),w="success",o=!0}catch(A){w="parsererror",u=A}}else{u=w;if(!w||a)w="error",a<0&&(a=0)}v.status=a,v.statusText=""+(c||w),o?h.resolveWith(e,[r,w,v]):h.rejectWith(e,[v,w,u]),v.statusCode(j),j=b,t&&g.trigger("ajax"+(o?"Success":"Error"),[v,d,o?r:u]),i.fireWith(e,[v,w]),t&&(g.trigger("ajaxComplete",[v,d]),--f.active||f.event.trigger("ajaxStop"))}}typeof a=="object"&&(c=a,a=b),c=c||{};var d=f.ajaxSetup({},c),e=d.context||d,g=e!==d&&(e.nodeType||e instanceof f)?f(e):f.event,h=f.Deferred(),i=f.Callbacks("once memory"),j=d.statusCode||{},k,l={},m={},n,o,p,q,r,s=0,t,u,v={readyState:0,setRequestHeader:function(a,b){if(!s){var c=a.toLowerCase();a=m[c]=m[c]||a,l[a]=b}return this},getAllResponseHeaders:function(){return s===2?n:null},getResponseHeader:function(a){var c;if(s===2){if(!o){o={};while(c=bH.exec(n))o[c[1].toLowerCase()]=c[2]}c=o[a.toLowerCase()]}return c===b?null:c},overrideMimeType:function(a){s||(d.mimeType=a);return this},abort:function(a){a=a||"abort",p&&p.abort(a),w(0,a);return this}};h.promise(v),v.success=v.done,v.error=v.fail,v.complete=i.add,v.statusCode=function(a){if(a){var b;if(s<2)for(b in a)j[b]=[j[b],a[b]];else b=a[v.status],v.then(b,b)}return this},d.url=((a||d.url)+"").replace(bG,"").replace(bL,bW[1]+"//"),d.dataTypes=f.trim(d.dataType||"*").toLowerCase().split(bP),d.crossDomain==null&&(r=bR.exec(d.url.toLowerCase()),d.crossDomain=!(!r||r[1]==bW[1]&&r[2]==bW[2]&&(r[3]||(r[1]==="http:"?80:443))==(bW[3]||(bW[1]==="http:"?80:443)))),d.data&&d.processData&&typeof d.data!="string"&&(d.data=f.param(d.data,d.traditional)),b$(bT,d,c,v);if(s===2)return!1;t=d.global,d.type=d.type.toUpperCase(),d.hasContent=!bK.test(d.type),t&&f.active++===0&&f.event.trigger("ajaxStart");if(!d.hasContent){d.data&&(d.url+=(bM.test(d.url)?"&":"?")+d.data,delete d.data),k=d.url;if(d.cache===!1){var x=f.now(),y=d.url.replace(bQ,"$1_="+x);d.url=y+(y===d.url?(bM.test(d.url)?"&":"?")+"_="+x:"")}}(d.data&&d.hasContent&&d.contentType!==!1||c.contentType)&&v.setRequestHeader("Content-Type",d.contentType),d.ifModified&&(k=k||d.url,f.lastModified[k]&&v.setRequestHeader("If-Modified-Since",f.lastModified[k]),f.etag[k]&&v.setRequestHeader("If-None-Match",f.etag[k])),v.setRequestHeader("Accept",d.dataTypes[0]&&d.accepts[d.dataTypes[0]]?d.accepts[d.dataTypes[0]]+(d.dataTypes[0]!=="*"?", "+bX+"; q=0.01":""):d.accepts["*"]);for(u in d.headers)v.setRequestHeader(u,d.headers[u]);if(d.beforeSend&&(d.beforeSend.call(e,v,d)===!1||s===2)){v.abort();return!1}for(u in{success:1,error:1,complete:1})v[u](d[u]);p=b$(bU,d,c,v);if(!p)w(-1,"No Transport");else{v.readyState=1,t&&g.trigger("ajaxSend",[v,d]),d.async&&d.timeout>0&&(q=setTimeout(function(){v.abort("timeout")},d.timeout));try{s=1,p.send(l,w)}catch(z){if(s<2)w(-1,z);else throw z}}return v},param:function(a,c){var d=[],e=function(a,b){b=f.isFunction(b)?b():b,d[d.length]=encodeURIComponent(a)+"="+encodeURIComponent(b)};c===b&&(c=f.ajaxSettings.traditional);if(f.isArray(a)||a.jquery&&!f.isPlainObject(a))f.each(a,function(){e(this.name,this.value)});else for(var g in a)ca(g,a[g],c,e);return d.join("&").replace(bD,"+")}}),f.extend({active:0,lastModified:{},etag:{}});var cd=f.now(),ce=/(\=)\?(&|$)|\?\?/i;f.ajaxSetup({jsonp:"callback",jsonpCallback:function(){return f.expando+"_"+cd++}}),f.ajaxPrefilter("json jsonp",function(b,c,d){var e=b.contentType==="application/x-www-form-urlencoded"&&typeof b.data=="string";if(b.dataTypes[0]==="jsonp"||b.jsonp!==!1&&(ce.test(b.url)||e&&ce.test(b.data))){var g,h=b.jsonpCallback=f.isFunction(b.jsonpCallback)?b.jsonpCallback():b.jsonpCallback,i=a[h],j=b.url,k=b.data,l="$1"+h+"$2";b.jsonp!==!1&&(j=j.replace(ce,l),b.url===j&&(e&&(k=k.replace(ce,l)),b.data===k&&(j+=(/\?/.test(j)?"&":"?")+b.jsonp+"="+h))),b.url=j,b.data=k,a[h]=function(a){g=[a]},d.always(function(){a[h]=i,g&&f.isFunction(i)&&a[h](g[0])}),b.converters["script json"]=function(){g||f.error(h+" was not called");return g[0]},b.dataTypes[0]="json";return"script"}}),f.ajaxSetup({accepts:{script:"text/javascript, application/javascript, application/ecmascript, application/x-ecmascript"},contents:{script:/javascript|ecmascript/},converters:{"text script":function(a){f.globalEval(a);return a}}}),f.ajaxPrefilter("script",function(a){a.cache===b&&(a.cache=!1),a.crossDomain&&(a.type="GET",a.global=!1)}),f.ajaxTransport("script",function(a){if(a.crossDomain){var d,e=c.head||c.getElementsByTagName("head")[0]||c.documentElement;return{send:function(f,g){d=c.createElement("script"),d.async="async",a.scriptCharset&&(d.charset=a.scriptCharset),d.src=a.url,d.onload=d.onreadystatechange=function(a,c){if(c||!d.readyState||/loaded|complete/.test(d.readyState))d.onload=d.onreadystatechange=null,e&&d.parentNode&&e.removeChild(d),d=b,c||g(200,"success")},e.insertBefore(d,e.firstChild)},abort:function(){d&&d.onload(0,1)}}}});var cf=a.ActiveXObject?function(){for(var a in ch)ch[a](0,1)}:!1,cg=0,ch;f.ajaxSettings.xhr=a.ActiveXObject?function(){return!this.isLocal&&ci()||cj()}:ci,function(a){f.extend(f.support,{ajax:!!a,cors:!!a&&"withCredentials"in a})}(f.ajaxSettings.xhr()),f.support.ajax&&f.ajaxTransport(function(c){if(!c.crossDomain||f.support.cors){var d;return{send:function(e,g){var h=c.xhr(),i,j;c.username?h.open(c.type,c.url,c.async,c.username,c.password):h.open(c.type,c.url,c.async);if(c.xhrFields)for(j in c.xhrFields)h[j]=c.xhrFields[j];c.mimeType&&h.overrideMimeType&&h.overrideMimeType(c.mimeType),!c.crossDomain&&!e["X-Requested-With"]&&(e["X-Requested-With"]="XMLHttpRequest");try{for(j in e)h.setRequestHeader(j,e[j])}catch(k){}h.send(c.hasContent&&c.data||null),d=function(a,e){var j,k,l,m,n;try{if(d&&(e||h.readyState===4)){d=b,i&&(h.onreadystatechange=f.noop,cf&&delete ch[i]);if(e)h.readyState!==4&&h.abort();else{j=h.status,l=h.getAllResponseHeaders(),m={},n=h.responseXML,n&&n.documentElement&&(m.xml=n),m.text=h.responseText;try{k=h.statusText}catch(o){k=""}!j&&c.isLocal&&!c.crossDomain?j=m.text?200:404:j===1223&&(j=204)}}}catch(p){e||g(-1,p)}m&&g(j,k,m,l)},!c.async||h.readyState===4?d():(i=++cg,cf&&(ch||(ch={},f(a).unload(cf)),ch[i]=d),h.onreadystatechange=d)},abort:function(){d&&d(0,1)}}}});var ck={},cl,cm,cn=/^(?:toggle|show|hide)$/,co=/^([+\-]=)?([\d+.\-]+)([a-z%]*)$/i,cp,cq=[["height","marginTop","marginBottom","paddingTop","paddingBottom"],["width","marginLeft","marginRight","paddingLeft","paddingRight"],["opacity"]],cr;f.fn.extend({show:function(a,b,c){var d,e;if(a||a===0)return this.animate(cu("show",3),a,b,c);for(var g=0,h=this.length;g<h;g++)d=this[g],d.style&&(e=d.style.display,!f._data(d,"olddisplay")&&e==="none"&&(e=d.style.display=""),e===""&&f.css(d,"display")==="none"&&f._data(d,"olddisplay",cv(d.nodeName)));for(g=0;g<h;g++){d=this[g];if(d.style){e=d.style.display;if(e===""||e==="none")d.style.display=f._data(d,"olddisplay")||""}}return this},hide:function(a,b,c){if(a||a===0)return this.animate(cu("hide",3),a,b,c);var d,e,g=0,h=this.length;for(;g<h;g++)d=this[g],d.style&&(e=f.css(d,"display"),e!=="none"&&!f._data(d,"olddisplay")&&f._data(d,"olddisplay",e));for(g=0;g<h;g++)this[g].style&&(this[g].style.display="none");return this},_toggle:f.fn.toggle,toggle:function(a,b,c){var d=typeof a=="boolean";f.isFunction(a)&&f.isFunction(b)?this._toggle.apply(this,arguments):a==null||d?this.each(function(){var b=d?a:f(this).is(":hidden");f(this)[b?"show":"hide"]()}):this.animate(cu("toggle",3),a,b,c);return this},fadeTo:function(a,b,c,d){return this.filter(":hidden").css("opacity",0).show().end().animate({opacity:b},a,c,d)},animate:function(a,b,c,d){function g(){e.queue===!1&&f._mark(this);var b=f.extend({},e),c=this.nodeType===1,d=c&&f(this).is(":hidden"),g,h,i,j,k,l,m,n,o;b.animatedProperties={};for(i in a){g=f.camelCase(i),i!==g&&(a[g]=a[i],delete a[i]),h=a[g],f.isArray(h)?(b.animatedProperties[g]=h[1],h=a[g]=h[0]):b.animatedProperties[g]=b.specialEasing&&b.specialEasing[g]||b.easing||"swing";if(h==="hide"&&d||h==="show"&&!d)return b.complete.call(this);c&&(g==="height"||g==="width")&&(b.overflow=[this.style.overflow,this.style.overflowX,this.style.overflowY],f.css(this,"display")==="inline"&&f.css(this,"float")==="none"&&(!f.support.inlineBlockNeedsLayout||cv(this.nodeName)==="inline"?this.style.display="inline-block":this.style.zoom=1))}b.overflow!=null&&(this.style.overflow="hidden");for(i in a)j=new f.fx(this,b,i),h=a[i],cn.test(h)?(o=f._data(this,"toggle"+i)||(h==="toggle"?d?"show":"hide":0),o?(f._data(this,"toggle"+i,o==="show"?"hide":"show"),j[o]()):j[h]()):(k=co.exec(h),l=j.cur(),k?(m=parseFloat(k[2]),n=k[3]||(f.cssNumber[i]?"":"px"),n!=="px"&&(f.style(this,i,(m||1)+n),l=(m||1)/j.cur()*l,f.style(this,i,l+n)),k[1]&&(m=(k[1]==="-="?-1:1)*m+l),j.custom(l,m,n)):j.custom(l,h,""));return!0}var e=f.speed(b,c,d);if(f.isEmptyObject(a))return this.each(e.complete,[!1]);a=f.extend({},a);return e.queue===!1?this.each(g):this.queue(e.queue,g)},stop:function(a,c,d){typeof a!="string"&&(d=c,c=a,a=b),c&&a!==!1&&this.queue(a||"fx",[]);return this.each(function(){function h(a,b,c){var e=b[c];f.removeData(a,c,!0),e.stop(d)}var b,c=!1,e=f.timers,g=f._data(this);d||f._unmark(!0,this);if(a==null)for(b in g)g[b]&&g[b].stop&&b.indexOf(".run")===b.length-4&&h(this,g,b);else g[b=a+".run"]&&g[b].stop&&h(this,g,b);for(b=e.length;b--;)e[b].elem===this&&(a==null||e[b].queue===a)&&(d?e[b](!0):e[b].saveState(),c=!0,e.splice(b,1));(!d||!c)&&f.dequeue(this,a)})}}),f.each({slideDown:cu("show",1),slideUp:cu("hide",1),slideToggle:cu("toggle",1),fadeIn:{opacity:"show"},fadeOut:{opacity:"hide"},fadeToggle:{opacity:"toggle"}},function(a,b){f.fn[a]=function(a,c,d){return this.animate(b,a,c,d)}}),f.extend({speed:function(a,b,c){var d=a&&typeof a=="object"?f.extend({},a):{complete:c||!c&&b||f.isFunction(a)&&a,duration:a,easing:c&&b||b&&!f.isFunction(b)&&b};d.duration=f.fx.off?0:typeof d.duration=="number"?d.duration:d.duration in f.fx.speeds?f.fx.speeds[d.duration]:f.fx.speeds._default;if(d.queue==null||d.queue===!0)d.queue="fx";d.old=d.complete,d.complete=function(a){f.isFunction(d.old)&&d.old.call(this),d.queue?f.dequeue(this,d.queue):a!==!1&&f._unmark(this)};return d},easing:{linear:function(a,b,c,d){return c+d*a},swing:function(a,b,c,d){return(-Math.cos(a*Math.PI)/2+.5)*d+c}},timers:[],fx:function(a,b,c){this.options=b,this.elem=a,this.prop=c,b.orig=b.orig||{}}}),f.fx.prototype={update:function(){this.options.step&&this.options.step.call(this.elem,this.now,this),(f.fx.step[this.prop]||f.fx.step._default)(this)},cur:function(){if(this.elem[this.prop]!=null&&(!this.elem.style||this.elem.style[this.prop]==null))return this.elem[this.prop];var a,b=f.css(this.elem,this.prop);return isNaN(a=parseFloat(b))?!b||b==="auto"?0:b:a},custom:function(a,c,d){function h(a){return e.step(a)}var e=this,g=f.fx;this.startTime=cr||cs(),this.end=c,this.now=this.start=a,this.pos=this.state=0,this.unit=d||this.unit||(f.cssNumber[this.prop]?"":"px"),h.queue=this.options.queue,h.elem=this.elem,h.saveState=function(){e.options.hide&&f._data(e.elem,"fxshow"+e.prop)===b&&f._data(e.elem,"fxshow"+e.prop,e.start)},h()&&f.timers.push(h)&&!cp&&(cp=setInterval(g.tick,g.interval))},show:function(){var a=f._data(this.elem,"fxshow"+this.prop);this.options.orig[this.prop]=a||f.style(this.elem,this.prop),this.options.show=!0,a!==b?this.custom(this.cur(),a):this.custom(this.prop==="width"||this.prop==="height"?1:0,this.cur()),f(this.elem).show()},hide:function(){this.options.orig[this.prop]=f._data(this.elem,"fxshow"+this.prop)||f.style(this.elem,this.prop),this.options.hide=!0,this.custom(this.cur(),0)},step:function(a){var b,c,d,e=cr||cs(),g=!0,h=this.elem,i=this.options;if(a||e>=i.duration+this.startTime){this.now=this.end,this.pos=this.state=1,this.update(),i.animatedProperties[this.prop]=!0;for(b in i.animatedProperties)i.animatedProperties[b]!==!0&&(g=!1);if(g){i.overflow!=null&&!f.support.shrinkWrapBlocks&&f.each(["","X","Y"],function(a,b){h.style["overflow"+b]=i.overflow[a]}),i.hide&&f(h).hide();if(i.hide||i.show)for(b in i.animatedProperties)f.style(h,b,i.orig[b]),f.removeData(h,"fxshow"+b,!0),f.removeData(h,"toggle"+b,!0);d=i.complete,d&&(i.complete=!1,d.call(h))}return!1}i.duration==Infinity?this.now=e:(c=e-this.startTime,this.state=c/i.duration,this.pos=f.easing[i.animatedProperties[this.prop]](this.state,c,0,1,i.duration),this.now=this.start+(this.end-this.start)*this.pos),this.update();return!0}},f.extend(f.fx,{tick:function(){var a,b=f.timers,c=0;for(;c<b.length;c++)a=b[c],!a()&&b[c]===a&&b.splice(c--,1);b.length||f.fx.stop()},interval:13,stop:function(){clearInterval(cp),cp=null},speeds:{slow:600,fast:200,_default:400},step:{opacity:function(a){f.style(a.elem,"opacity",a.now)},_default:function(a){a.elem.style&&a.elem.style[a.prop]!=null?a.elem.style[a.prop]=a.now+a.unit:a.elem[a.prop]=a.now}}}),f.each(["width","height"],function(a,b){f.fx.step[b]=function(a){f.style(a.elem,b,Math.max(0,a.now)+a.unit)}}),f.expr&&f.expr.filters&&(f.expr.filters.animated=function(a){return f.grep(f.timers,function(b){return a===b.elem}).length});var cw=/^t(?:able|d|h)$/i,cx=/^(?:body|html)$/i;"getBoundingClientRect"in c.documentElement?f.fn.offset=function(a){var b=this[0],c;if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);try{c=b.getBoundingClientRect()}catch(d){}var e=b.ownerDocument,g=e.documentElement;if(!c||!f.contains(g,b))return c?{top:c.top,left:c.left}:{top:0,left:0};var h=e.body,i=cy(e),j=g.clientTop||h.clientTop||0,k=g.clientLeft||h.clientLeft||0,l=i.pageYOffset||f.support.boxModel&&g.scrollTop||h.scrollTop,m=i.pageXOffset||f.support.boxModel&&g.scrollLeft||h.scrollLeft,n=c.top+l-j,o=c.left+m-k;return{top:n,left:o}}:f.fn.offset=function(a){var b=this[0];if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);var c,d=b.offsetParent,e=b,g=b.ownerDocument,h=g.documentElement,i=g.body,j=g.defaultView,k=j?j.getComputedStyle(b,null):b.currentStyle,l=b.offsetTop,m=b.offsetLeft;while((b=b.parentNode)&&b!==i&&b!==h){if(f.support.fixedPosition&&k.position==="fixed")break;c=j?j.getComputedStyle(b,null):b.currentStyle,l-=b.scrollTop,m-=b.scrollLeft,b===d&&(l+=b.offsetTop,m+=b.offsetLeft,f.support.doesNotAddBorder&&(!f.support.doesAddBorderForTableAndCells||!cw.test(b.nodeName))&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),e=d,d=b.offsetParent),f.support.subtractsBorderForOverflowNotVisible&&c.overflow!=="visible"&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),k=c}if(k.position==="relative"||k.position==="static")l+=i.offsetTop,m+=i.offsetLeft;f.support.fixedPosition&&k.position==="fixed"&&(l+=Math.max(h.scrollTop,i.scrollTop),m+=Math.max(h.scrollLeft,i.scrollLeft));return{top:l,left:m}},f.offset={bodyOffset:function(a){var b=a.offsetTop,c=a.offsetLeft;f.support.doesNotIncludeMarginInBodyOffset&&(b+=parseFloat(f.css(a,"marginTop"))||0,c+=parseFloat(f.css(a,"marginLeft"))||0);return{top:b,left:c}},setOffset:function(a,b,c){var d=f.css(a,"position");d==="static"&&(a.style.position="relative");var e=f(a),g=e.offset(),h=f.css(a,"top"),i=f.css(a,"left"),j=(d==="absolute"||d==="fixed")&&f.inArray("auto",[h,i])>-1,k={},l={},m,n;j?(l=e.position(),m=l.top,n=l.left):(m=parseFloat(h)||0,n=parseFloat(i)||0),f.isFunction(b)&&(b=b.call(a,c,g)),b.top!=null&&(k.top=b.top-g.top+m),b.left!=null&&(k.left=b.left-g.left+n),"using"in b?b.using.call(a,k):e.css(k)}},f.fn.extend({position:function(){if(!this[0])return null;var a=this[0],b=this.offsetParent(),c=this.offset(),d=cx.test(b[0].nodeName)?{top:0,left:0}:b.offset();c.top-=parseFloat(f.css(a,"marginTop"))||0,c.left-=parseFloat(f.css(a,"marginLeft"))||0,d.top+=parseFloat(f.css(b[0],"borderTopWidth"))||0,d.left+=parseFloat(f.css(b[0],"borderLeftWidth"))||0;return{top:c.top-d.top,left:c.left-d.left}},offsetParent:function(){return this.map(function(){var a=this.offsetParent||c.body;while(a&&!cx.test(a.nodeName)&&f.css(a,"position")==="static")a=a.offsetParent;return a})}}),f.each(["Left","Top"],function(a,c){var d="scroll"+c;f.fn[d]=function(c){var e,g;if(c===b){e=this[0];if(!e)return null;g=cy(e);return g?"pageXOffset"in g?g[a?"pageYOffset":"pageXOffset"]:f.support.boxModel&&g.document.documentElement[d]||g.document.body[d]:e[d]}return this.each(function(){g=cy(this),g?g.scrollTo(a?f(g).scrollLeft():c,a?c:f(g).scrollTop()):this[d]=c})}}),f.each(["Height","Width"],function(a,c){var d=c.toLowerCase();f.fn["inner"+c]=function(){var a=this[0];return a?a.style?parseFloat(f.css(a,d,"padding")):this[d]():null},f.fn["outer"+c]=function(a){var b=this[0];return b?b.style?parseFloat(f.css(b,d,a?"margin":"border")):this[d]():null},f.fn[d]=function(a){var e=this[0];if(!e)return a==null?null:this;if(f.isFunction(a))return this.each(function(b){var c=f(this);c[d](a.call(this,b,c[d]()))});if(f.isWindow(e)){var g=e.document.documentElement["client"+c],h=e.document.body;return e.document.compatMode==="CSS1Compat"&&g||h&&h["client"+c]||g}if(e.nodeType===9)return Math.max(e.documentElement["client"+c],e.body["scroll"+c],e.documentElement["scroll"+c],e.body["offset"+c],e.documentElement["offset"+c]);if(a===b){var i=f.css(e,d),j=parseFloat(i);return f.isNumeric(j)?j:i}return this.css(d,typeof a=="string"?a:a+"px")}}),a.jQuery=a.$=f,typeof define=="function"&&define.amd&&define.amd.jQuery&&define("jquery",[],function(){return f})})(window);



OEBPS/images/components/uneven_vols.png
wi
250 extents
(1000 MB)

ve1

@

P

PVI
200 extents
(800 MB)

vz

50 extents.
(200 wB)

Pv2

100 extents
(400 W)





OEBPS/Common_Content/fonts/overpass_bold-web.eot


OEBPS/Common_Content/fonts/portal/nimbus/iconfont.eot


OEBPS/Common_Content/images/20.png





OEBPS/Common_Content/fonts/overpass_light-web.eot


OEBPS/Common_Content/scripts/highlight.pack.js
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