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Abstract

				The Release Notes provide high-level coverage of the improvements and additions that have been implemented in Red Hat Enterprise Linux 7.8 and document known problems in this release, as well as notable bug fixes, Technology Previews, deprecated functionality, and other details.
			






Preface




			Red Hat Enterprise Linux (RHEL) minor releases are an aggregation of individual security, enhancement, and bug fix errata. The Red Hat Enterprise Linux 7 Release Notes document describes the major changes made to the Red Hat Enterprise Linux 7 operating system and its accompanying applications for this minor release, as well as known problems and a complete list of all currently available Technology Previews.
		

Chapter 1. Overview



Product life cycle

			Red Hat Enterprise Linux 7 is now in the Maintenance Support phase of the product life cycle. Future minor releases will focus on retaining and improving stability and reliability rather than adding new features. See the Red Hat Enterprise Linux Life Cycle document for more details.
		
In-place upgrade

			An in-place upgrade offers a way of upgrading a system to a new major release of Red Hat Enterprise Linux by replacing the existing operating system. For a list of currently supported upgrade pahts, see Supported in-place upgrade paths for Red Hat Enterprise Linux.
		

			In-place upgrade from RHEL 7 to RHEL 8
		

			With the release of RHEL 8.2, the supported in-place upgrade path is:
		
	
					From RHEL 7.8 to RHEL 8.2 on the 64-bit Intel, IBM POWER 8 (little endian), and IBM Z architectures
				
	
					From RHEL 7.6 to RHEL 8.2 on architectures that require kernel version 4.14: 64-bit ARM, IBM POWER 9 (little endian), or IBM Z (Structure A)
				



			Instructions on how to perform an in-place upgrade from RHEL 7 to RHEL 8 using the Leapp utility are provided by the document Upgrading from RHEL 7 to RHEL 8. Major differences between RHEL 7 and RHEL 8 are documented in Considerations in adopting RHEL 8. The Leapp utility is available in the RHEL 7 Extras repository.
		

			If you are using CentOS Linux 7 or Oracle Linux 7, you can convert your operating system to RHEL 7 using the convert2rhel utility prior to upgrading to RHEL 8. For instructions, see How to convert from CentOS Linux or Oracle Linux to RHEL.
		

			In-place upgrade from RHEL 6 to RHEL 7
		

			The procedure of an in-place upgrade from RHEL 6 to RHEL 7 and the usage of the Preupgrade Assistant and the Red Hat Upgrade Tool is documented in the Upgrading from RHEL 6 to RHEL 7 guide. Significant differences between the two major releases are documented in the Migration Planning Guide. Note that the Preupgrade Assistant and the Red Hat Upgrade Tool are available in the RHEL 6 Extras repository.
		

			If you are using CentOS Linux 6 or Oracle Linux 6, you can convert your operating system to RHEL 6 using the convert2rhel utility prior to upgrading to RHEL 7. For instructions, see How to convert from CentOS Linux or Oracle Linux to RHEL.
		
Security

			SCAP Security Guide now provides a profile compliant with the Australian Cyber Security Centre (ACSC) Essential Eight Maturity Model.
		

			See the section called “Security” for more information.
		
Desktop

			Workspace switcher in the GNOME Classic environment has been modified. The switcher is now located in the right part of the bottom bar, and it is designed as a horizontal strip of thumbnails. Switching between workspaces is possible by clicking on the required thumbnail. For details, see the section called “Desktop”.
		
Additional resources
	
					Capabilities and limits of Red Hat Enterprise Linux 7 as compared to other versions of the system are available in the Knowledgebase article Red Hat Enterprise Linux technology capabilities and limits.
				


	
					The Package Manifest document provides a package listing for RHEL 7.
				
	
					The Red Hat Insights service, which enables you to proactively identify, examine, and resolve known technical issues, is now available with all RHEL subscriptions. For instructions on how to install the Red Hat Insights client and register your system to the service, see the Red Hat Insights Get Started page.
				


	
					Red Hat Customer Portal Labs is a set of tools in a section of the Customer Portal. The applications in Red Hat Customer Portal Labs can help you improve performance, quickly troubleshoot issues, identify security problems, and quickly deploy and configure complex applications. Some of the most popular applications are:
				
	
							Registration Assistant
						
	
							Product Life Cycle Checker
						
	
							Kickstart Generator
						
	
							Red Hat Satellite Upgrade Helper
						
	
							Red Hat Code Browser
						
	
							JVM Options Configuration Tool
						
	
							Red Hat CVE Checker
						
	
							Red Hat Product Certificates
						
	
							Load Balancer Configuration Tool
						
	
							Yum Repository Configuration Helper
						
	
							Kickstart Converter
						






Chapter 2. Architectures




			Red Hat Enterprise Linux 7 is available on the following architectures: [1]
		
	
					64-bit AMD
				
	
					64-bit Intel
				
	
					IBM POWER7+ (big endian)
				
	
					IBM POWER8 (big endian) [2]
				
	
					IBM POWER8 (little endian) [3]
				
	
					IBM POWER9 (little endian) [4][5]
				
	
					IBM Z [4][6]
				
	
					64-bit ARM [4]
				



			The Red Hat Enterprise Linux 7 is distributed with the kernel version 3.10.0-1127, which provides support for the following architectures:
		
	
					64-bit AMD
				
	
					64-bit Intel
				
	
					IBM POWER7+ (big endian)
				
	
					IBM POWER8 (big endian)
				
	
					IBM POWER8 (little endian)
				
	
					IBM Z (kernel version 3.10)
				



			The following architectures remain fully supported and continue to receive z-stream security and bug fix updates in accordance with the Red Hat Enterprise Linux Life Cycle:
		
	
					IBM POWER9 (little endian)
				
	
					IBM Z - Structure A (kernel version 4.14)
				
	
					64-bit ARM
				




[1] 
				Note that the Red Hat Enterprise Linux 7 installation is supported only on 64-bit hardware. Red Hat Enterprise Linux 7 is able to run 32-bit operating systems, including previous versions of Red Hat Enterprise Linux, as virtual machines.
			

[2] 
						Red Hat Enterprise Linux 7 POWER8 (big endian) are currently supported as KVM guests on Red Hat Enterprise Linux 7 POWER8 systems that run the KVM hypervisor, and on PowerVM.
					

[3] 
						Red Hat Enterprise Linux 7 POWER8 (little endian) is currently supported as a KVM guest on Red Hat Enterprise Linux 7 POWER8 systems that run the KVM hypervisor, and on PowerVM. In addition, Red Hat Enterprise Linux 7 POWER8 (little endian) guests are supported on Red Hat Enterprise Linux 7 POWER9 systems that run the KVM hypervisor in POWER8-compatibility mode on version 4.14 kernel using the kernel-alt package.
					

[4] 
						This architecture is supported with the kernel version 4.14, provided by the kernel-alt packages. For details, see the  Red Hat Enterprise Linux 7.5 Release Notes.
					

[5] 
						Red Hat Enterprise Linux 7 POWER9 (little endian) is currently supported as a KVM guest on Red Hat Enterprise Linux 7 POWER9 systems that run the KVM hypervisor on version 4.14 kernel using the kernel-alt package, and on PowerVM.
					

[6] 
						Red Hat Enterprise Linux 7 for IBM Z (both the 3.10 kernel version and the 4.14 kernel version) is currently supported as a KVM guest on Red Hat Enterprise Linux 7 for IBM Z hosts that run the KVM hypervisor on version 4.14 kernel using the kernel-alt package.
					



Chapter 3. Important Changes to External Kernel Parameters




			This chapter provides system administrators with a summary of significant changes in the kernel shipped with Red Hat Enterprise Linux 7. These changes include added or updated proc entries, sysctl, and sysfs default values, boot parameters, kernel configuration options, or any noticeable behavior changes.
		
New kernel parameters
	audit = [KNL]
	
						This parameter enables the audit sub-system.
					

						The value is either 1 = enabled or 0 = disabled. The default value is unset, which is not a new option, but it was previously undocumented.
					

						Format: { "0" | "1" }
					

	audit_backlog_limit = [KNL]
	
						This parameter sets the audit queue size limit.
					

						The default value is 64.
					

						Format: <int> (must be >=0)
					

	ipcmni_extend [KNL]
	
						This parameter extends the maximum number of unique System V IPC identifiers from 32 768 to 16 777 216.
					
	nospectre_v1 [X86,PPC]
	
						This parameter disables mitigations for Spectre Variant 1 (bounds check bypass).
					

						With this option data leaks are possible in the system.
					

	tsx = [X86]
	
						This parameter controls Transactional Synchronization Extensions (TSX) feature in Intel processors that support TSX control.
					

						The options are:
					
	
								on - Enable TSX on the system. Although there are mitigations for all known security vulnerabilities, TSX has been known to be an accelerator for several previous speculation-related CVEs, and so there may be unknown security risks associated with leaving it enabled.
							
	
								off - Disable TSX on the system. Note that this option takes effect only on newer CPUs which are not vulnerable to Microarchitectural Data Sampling (MDS). In other words, they have MSR_IA32_ARCH_CAPABILITIES.MDS_NO=1 and get the new IA32_TSX_CTRL Model-specific register (MSR) through a microcode update. This new MSR allows for a reliable deactivation of the TSX functionality.
							
	
								auto - Disable TSX if X86_BUG_TAA is present, otherwise enable TSX on the system.
							

								Not specifying this option is equivalent to tsx=on as Red Hat has implicitly made TSX enabled.
							

								For more details, see documentation of TAA - TSX Asynchronous Abort.
							




	tsx_async_abort = [X86,INTEL]
	
						This parameter controls mitigation for the TSX Async Abort (TAA) vulnerability.
					

						Similar to Micro-architectural Data Sampling (MDS), certain CPUs that support Transactional Synchronization Extensions (TSX) are vulnerable to an exploit against CPU internal buffers. The exploit can forward information to a disclosure gadget under certain conditions.
					

						In vulnerable processors, the speculatively forwarded data can be used in a cache side channel attack, to access data to which the attacker does not have direct access.
					

						The options are:
					
	
								full - Enable TAA mitigation on vulnerable CPUs if TSX is enabled.
							
	
								full,nosmt - Enable TAA mitigation and disable Simultaneous Multi Threading (SMT) on vulnerable CPUs. If TSX is disabled, SMT is not disabled because CPU is not vulnerable to cross-thread TAA attacks.
							
	
								off - Unconditionally disable TAA mitigation.
							

								On MDS-affected machines, the tsx_async_abort=off parameter can be prevented by an active MDS mitigation as both vulnerabilities are mitigated with the same mechanism. Therefore, to disable this mitigation, you need to specify the mds=off parameter as well.
							

								Not specifying this option is equivalent to tsx_async_abort=full. On CPUs which are MDS affected and deploy MDS mitigation, TAA mitigation is not required and does not provide any additional mitigation.
							

								For more details, see documentation of TAA - TSX Asynchronous Abort.
							






Updated kernel parameters
	mitigations = [X86,PPC,S390]
	
						Controls optional mitigations for CPU vulnerabilities. This is a set of curated, arch-independent options, each of which is an aggregation of existing arch-specific options.
					

						The options are:
					
	
								off - Disable all optional CPU mitigations. This improves system performance, but it may also expose users to several CPU vulnerabilities.
							

								Equivalent to:
							
	
										nopti [X86,PPC]
									
	
										nospectre_v1 [X86,PPC]
									
	
										nobp=0 [S390]
									
	
										nospectre_v2 [X86,PPC,S390]
									
	
										spec_store_bypass_disable=off [X86,PPC]
									
	
										l1tf=off [X86]
									
	
										mds=off [X86]
									
	
										tsx_async_abort=off [X86]
									
	
										kvm.nx_huge_pages=off [X86]
									

										Exceptions:
									

										mitigations=off does not have any effect on the kvm.nx_huge_pages parameter if kvm.nx_huge_pages=force.
									




	
								auto (default) - Mitigate all CPU vulnerabilities, but leave Simultaneous multithreading (SMT) enabled, even if it is vulnerable. This is for users who do not want to be surprised by SMT getting disabled across kernel upgrades, or who have other ways of avoiding SMT-based attacks.
							

								Equivalent to:
							
	
										(default behavior)
									



	
								auto,nosmt - Mitigate all CPU vulnerabilities, disabling Simultaneous multithreading (SMT) if needed. This is for users who always want to be fully mitigated, even if it means losing SMT.
							

								Equivalent to:
							
	
										l1tf=flush,nosmt [X86]
									
	
										mds=full,nosmt [X86]
									
	
										tsx_async_abort=full,nosmt [X86]
									








New /proc/sys/fs parameters
	negative-dentry-limit
	
						The integer value of this parameter specifies a soft limit on the total number of negative dentries allowed in a system as a percentage of the total system memory available. The allowable range for this value is 0-100. A value of 0 means there is no limit. Each unit represents 0.1% of the total system memory. So 10% is the maximum that can be specified.
					

						On an AMD64 or Intel 64 system with 32GB of memory, a 1% limit translates to about 1.7 million dentries or about 53 thousand dentries per GB of memory.
					




Chapter 4. New Features




			This chapter documents new features and major enhancements introduced in Red Hat Enterprise Linux 7.
		
General Updates




Smart-card sharing is now supported on Windows guests with ActivClient drivers

					This update adds support for smart-card sharing in virtual machines (VMs) that use a Windows guest OS and ActivClient drivers. This enables smart-card authentication for user logins using emulated or shared smart cards on these VMs.
				

				(BZ#917867)
			

Authentication and Interoperability




The ipa-client-automount utility now supports setting an NFS domain that differs from the IdM domain

					This enhancement adds the --idmap-domain option to the ipa-client-automount utility. Previously, ipa-client-automount assumed that the NFS domain is the same as the Identity Management (IdM) domain, but this is not always the case. As a result, you can now specify an NFS domain that is different from the IdM domain.
				

				The ipa-client-automount utility now behaves as follows:
			
	
						If --idmap-domain option is not set, ipa-client-automount uses the IdM domain as the NIS domain.
					
	
						If the domain passed to --idmap-domain is set to DNS, ipa-client-automount removes the value specified in the Domain parameter in the /etc/idmapd.conf file, and the idmapd service auto-detects the domain.
					
	
						If the domain passed to --idmap-domain does not match the DNS domain, ipa-client-automount sets the specified value in the Domain parameter in the /etc/idmapd.conf file.
					



				(BZ#1733209)
			

samba rebased to version 4.10.4

					The samba packages have been upgraded to upstream version 4.10.4, which provides a number of bug fixes and enhancements over the previous version:
				
	
						Samba 4.10 fully supports Python 3. Note that future Samba versions will not have any runtime support for Python 2.
					
	
						The JavaScript Object Notation (JSON) logging feature now logs the Windows event ID and logon type for authentication messages.
					
	
						The new vfs_glusterfs_fuse file system in user space (FUSE) module improves the performance when Samba accesses a GlusterFS volume. To enable this module, add glusterfs_fuse to the vfs_objects parameter of the share in the /etc/samba/smb.conf file. Note that vfs_glusterfs_fuse does not replace the existing vfs_glusterfs module.
					
	
						The server message block (SMB) client Python bindings are now deprecated and will be removed in a future Samba release. This only affects users who use the Samba Python bindings to write their own utilities.
					



				Samba automatically updates its tdb database files when the smbd, nmbd, or winbind service starts. Back up the databases files before starting Samba. Note that Red Hat does not support downgrading tdb database files.
			

				For further information about notable changes, read the upstream release notes before updating: https://www.samba.org/samba/history/samba-4.10.0.html
			

				(BZ#1724991)
			

Clustering




Default value of Pacemaker concurrent-fencing cluster property now set to true

					Pacemaker now defaults the concurrent-fencing cluster property to true. If multiple nodes need to be fenced at the same time and they use different configured fence devices, Pacemaker will execute the fencing simultaneously rather than serialized as before. This can greatly speed up recovery in a large cluster when multiple nodes must be fenced.
				

				(BZ#1710422)
			

Pacemaker support for configuring resources to remain stopped on clean node shutdown

					When a cluster node shuts down, Pacemaker’s default response is to stop all resources running on that node and recover them elsewhere. Some users prefer to have high availability only for failures, and to treat clean shutdowns as scheduled outages. To address this, Pacemaker now supports the shutdown-lock and shutdown-lock-limit cluster properties to specify that resources active on a node when it shuts down should remain stopped until the node next rejoins. Users can now use clean shutdowns as scheduled outages without any manual intervention. For information on configuring resources to remain stopped on a clean node shutdown, see Configuring Resources to Remain Stopped on Clean Node Shutdown.
				

				(BZ#1781820)
			

Compiler and Tools




Optimized implementation of SHA-2 operations on IBM PowerPC systems

					This update adds an assembly code implementation of SHA-2 operations on IBM PowerPC systems, which significantly improves performance.
				

				(BZ#1498932)
			

OpenJDK now supports also secp256k1

					Previously, Open Java Development Kit (OpenJDK) could use only curves from the NSS library. Consequently, OpenJDK provided only the secp256r1, secp384r1, and secp521r1 curves for elliptic curve cryptography (ECC). With this update, OpenJDK uses the internal ECC implementation and supports also the secp256k1 curve.
				

				(BZ#1746874)
			

Desktop




Modified workspace switcher in GNOME Classic

					Workspace switcher in the GNOME Classic environment has been modified. The switcher is now located in the right part of the bottom bar, and it is designed as a horizontal strip of thumbnails.
				

				Switching between workspaces is possible by clicking on the required thumbnail. Alternatively, you can also use the kbd:[Ctrl + Alt + ↑] and kbd:[Ctrl + Alt + ↓] keyboard shortcuts to switch between workspaces. The content of the active workspace is shown in the left part of the bottom bar in form of the window list.
			

				When you press the kbd:[Super] key within the particular workspace, you can see the window picker, which includes all windows that are open in this workspace. However, the window picker no longer displays the following elements that were available in the previous release of RHEL:
			
	
						dock (vertical bar on the left side of the screen)
					
	
						workspace switcher (vertical bar on the right side of the screen)
					
	
						search entry
					



				For particular tasks that were previously achieved with the help of these elements, adopt the following approaches:
			
	
						To launch applications, instead of using dock, you can:
					
	
								Use the Applications menu on the top bar
							
	
								Press the kdb:[Alt + F2] keys to make the Enter a Command screen appear, and write the name of the executable into this screen.
							



	
						To switch between workspaces, instead of using the vertical workspace switcher, use the horizontal workspace switcher in the right bottom bar.
					
	
						If you require the search entry or the vertical workspace switcher, use the GNOME Standard environment instead of GNOME Classic.
					



				(BZ#1720286)
			

GNOME now warns against a root graphical login

					With this update, GNOME now displays a warning notification if you log into a graphical session as the root user.
				

				Logging into a graphical session as root causes serious and unexpected issues, is non-secure, and is against Unix principles.
			

				(BZ#1539772)
			

Hardware Enablement




Aero adapters are now fully supported

					The following Aero adapters, previously available as a Technology Preview, are now fully supported:
				
	
						PCI ID 0x1000:0x00e2 and 0x1000:0x00e6, controlled by the mpt3sas driver
					
	
						PCI ID 0x1000:Ox10e5 and 0x1000:0x10e6, controlled by the megaraid_sas driver
					



				(BZ#1660791, BZ#1660289)
			

Installation and Booting




RHEL 7.8 now supports blueprint customizations

					With this enhancement, RHEL 7.8 now supports a set of image customizations within blueprints when using the CLI. To make use of these customizations, you must configure them in the blueprint and import (push) to Image Builder. As a result, you are able to add specifications for your system.
				

				(BZ#1718473)
			

Kernel




Kernel version in RHEL 7.8

					Red Hat Enterprise Linux 7.8 is distributed with the kernel version 3.10.0-1127.
				

				(BZ#1801759)
			

FUSE file system can be used inside of a user namespace

					RHEL 7 now enables users to mount the Filesystem in Userspace (FUSE) based filesystems inside of the user namespace. As a result, users are able to use the fuse-overlayfs command inside of rootless containers that were created with Buildah or Podman utilities.
				

				(BZ#1713642)
			

ipcmin_extend increases the number of unique System V IPC identifiers

					A new kernel command line parameter ipcmin_extend increases the number of unique System V Interprocess Communication (IPC) identifiers from 32,768 to 16,777,216. As a result, users with applications that exceed 32,768 of unique System V IPC identifiers can add ipcmin_extend to port the relevant applications to RHEL without a major redesign.
				

				(BZ#1373519)
			

Intel® Omni-Path Architecture (OPA) Host Software

					Intel® Omni-Path Architecture (OPA) host software is fully supported in Red Hat Enterprise Linux 7.8. Intel OPA provides Host Fabric Interface (HFI) hardware with initialization and setup for high performance data transfers (high bandwidth, high message rate, low latency) between compute and I/O nodes in a clustered environment.
				

				(BZ#1808458)
			

Real-Time Kernel




kernel-rt source tree now matches the latest RHEL 7 tree

					The kernel-rt sources have been upgraded to the latest Red Hat Enterprise Linux kernel source tree, which provides a number of bug fixes and enhancements over the previous version.
				

				(BZ#1708718)
			

Red Hat Enterprise Linux System Roles




A new storage role added to RHEL System Roles

					The storage role has been added to RHEL System Roles provided by the rhel-system-roles package, which is available in the RHEL 7 Extras repository.
				

				The storage role can be used to manage local storage using Ansible. Currently, the storage role supports the following types of tasks:
			
	
						Managing file systems on whole disks
					
	
						Managing LVM volume groups
					
	
						Managing logical volumes and their file systems
					



				For more information, see the Knowledgebase article about RHEL System Roles.
			

				(BZ#1410996)
			

Security




SCAP Security Guide now provides OSPP 4.2.1 and NCP Profiles

					The OSPP (Protection Profile for General Purpose Operating Systems) profile has been updated, and it now conforms to OSPP 4.2.1 baseline. The profile with the ospp42 ID has been merged to the OSPP profile. Administrators should switch systems using the ospp42 profile to ospp because ospp42 is no longer a valid ID.
				

				Additionally, the NCP (NIST National Checklist Program Security Guide) profile with the ncp ID has been introduced. The NCP profile conforms to the OSPP 4.2.1 and implements configuration requirements of additional policies. In particular CNSSI 1253, NIST 800-171, NIST 800-53, USGCB, and OS SRG.
			

				(BZ#1691336)
			

SCAP Security Guide now supports ACSC Essential Eight

					The scap-security-guide packages now provides the Australian Cyber Security Centre (ACSC) Essential Eight compliance profile and a corresponding Kickstart file. With this enhancement, users can install a system that conforms with this security baseline. Furthermore, you can use the OpenSCAP suite for checking security compliance and remediation using this specification of minimum security controls defined by ACSC.
				

				(BZ#1755192)
			

SCAP Security Guide now correctly disables services

					With this update, the SCAP Security Guide (SSG) profiles correctly disable and mask services that should not be started. This guarantees that disabled services are not inadvertently started as a dependency of another service. Before this change, the SSG profiles such as the U.S. Government Commercial Cloud Services (C2S) profile only disabled the service. As a result, services disabled by an SSG profile cannot be started unless you unmask them first.
				

				(BZ#1791583)
			

SCAP Security Guide rebased to version 0.1.46

					The SCAP Security Guide (SSG) packages have been upgraded to version 0.1.46, which provides enhancements and bug fixes over the previous version, most notably:
				
	
						SSG now provides content that follows guidelines conforming to the SCAP 1.3 standard. The 1.3 data streams are compatible with OpenSCAP and used by default.
					



				Note that you can still use content suffixed with -1.2 if you require the use of SCAP 1.2 data streams, as this data moved to the "/usr/share/xml/scap/ssg/content/ssg-rhel7-ds-1.2.xml" path. The new 1.3 data stream is located in the usual path.
			

				(BZ#1726698)
			

SCAP Security Guide now supports scanning RHEL 8 systems from RHEL 7

					The scap-security-guide package now contains SCAP content and Ansible playbooks for RHEL 8. This enables you to scan RHEL 8 systems and containers from a RHEL 7 environment.
				

				(BZ#1777862)
			

selinux-policy now allows tomcat processes to connect to redis database

					This update of selinux-policy packages introduces rules that allow the tomcat_t domain to connect to ports labeled redis_port_t when the tomcat_can_network_connect_db SELinux boolean is enabled. You can now use this boolean to allow tomcat_t to access several databases, which was not previously supported for redis processes.
				

				(BZ#1687497)
			

sysadm_u users can now log in to graphical sessions

					Previously, Linux users mapped to the sysadm_u SELinux user were unable to log in to graphical sessions. The SELinux policy has been updated to allow these users to use graphical sessions while conforming to DISA STIG requirements. If the xdm_sysadm_login Boolean is enabled, the sysadm_u user can now successfully log in to X Window System session from the GNOME Display Manager.
				

				(BZ#1727379)
			

Servers and Services




An option for rsyslog to preserve case of FROMHOST for imudp and imtcp is available

					This update to the rsyslog service introduces the option to manage letter-case preservation of the FROMHOST property for the imudp and imtcp modules. Setting the preservecase value to on means the FROMHOST property is handled in a case sensitive manner. To avoid breaking existing configurations, the default values of preservecase are on for imtcp and off for imudp.
				

				(BZ#1309698)
			

Storage




Support for Data Integrity Field/Data Integrity Extension (DIF/DIX)

					DIF/DIX is supported on configurations where the hardware vendor has qualified it and provides full support for the particular host bus adapter (HBA) and storage array configuration on RHEL.
				

				DIF/DIX is not supported on the following configurations:
			
	
						It is not supported for use on the boot device.
					
	
						It is not supported on virtualized guests.
					
	
						Red Hat does not support using the Automatic Storage Management library (ASMLib) when DIF/DIX is enabled.
					



				DIF/DIX is enabled or disabled at the storage device, which involves various layers up to (and including) the application. The method for activating the DIF on storage devices is device-dependent.
			

				For further information on the DIF/DIX feature, see What is DIF/DIX.
			

				(BZ#1649493)
			

NVMe/FC is now fully supported in Qlogic HBAs

					The NVMe over Fibre Channel (NVMe/FC) transport type is now fully supported in Qlogic Fibre Channel (FC) host bus adapters (HBAs), which use the qla2xxx driver.
				

				NVMe/FC is an additional fabric transport type for the Nonvolatile Memory Express (NVMe) protocol, in addition to the Remote Direct Memory Access (RDMA) protocol that was previously introduced in Red Hat Enterprise Linux.
			

				NVMe/FC provides a higher-performance, lower-latency I/O protocol over existing FC infrastructure. This is especially important with solid-state storage arrays, because it allows the performance benefits of NVMe storage to be passed through the fabric transport, rather than being encapsulated in a different protocol, SCSI.
			

				Note that since Red Hat Enterprise Linux 7.6, NVMe/FC is also fully supported with Broadcom Emulex Fibre Channel 32Gbit adapters using the lpfc driver.
			

				(BZ#1642968)
			

Atomic Host and Containers




				Red Hat Enterprise Linux Atomic Host is a secure, lightweight, and minimal-footprint operating system optimized to run Linux containers.
			

Red Hat Software Collections




				Red Hat Software Collections is a Red Hat content set that provides a set of dynamic programming languages, database servers, and related packages that you can install and use on all supported releases of Red Hat Enterprise Linux 7 on AMD64 and Intel 64 architectures, the 64-bit ARM architecture, IBM Z, and IBM POWER, little endian. Certain components are available also for all supported releases of Red Hat Enterprise Linux 6 on AMD64 and Intel 64 architectures.
			

				Red Hat Developer Toolset is designed for developers working on the Red Hat Enterprise Linux platform. It provides current versions of the GNU Compiler Collection, GNU Debugger, and other development, debugging, and performance monitoring tools. Red Hat Developer Toolset is included as a separate Software Collection.
			

				Dynamic languages, database servers, and other tools distributed with Red Hat Software Collections do not replace the default system tools provided with Red Hat Enterprise Linux, nor are they used in preference to these tools. Red Hat Software Collections uses an alternative packaging mechanism based on the scl utility to provide a parallel set of packages. This set enables optional use of alternative package versions on Red Hat Enterprise Linux. By using the scl utility, users can choose which package version they want to run at any time.
			
Important

					Red Hat Software Collections has a shorter life cycle and support term than Red Hat Enterprise Linux. For more information, see the Red Hat Software Collections Product Life Cycle.
				


				See the Red Hat Software Collections documentation for the components included in the set, system requirements, known problems, usage, and specifics of individual Software Collections.
			

				See the Red Hat Developer Toolset documentation for more information about the components included in this Software Collection, installation, usage, known problems, and more.
			


Chapter 5. Device Drivers




			This chapter provides a comprehensive listing of all device drivers that are new or have been updated in Red Hat Enterprise Linux 7.
		
New Drivers



Graphics Drivers and Miscellaneous Drivers
	
						halt poll cpuidle driver (cpuidle-haltpoll.ko.xz)
					
	
						Intel® Trace Hub controller driver (intel_th.ko.xz)
					
	
						Intel® Trace Hub ACPI controller driver (intel_th_acpi.ko.xz)
					
	
						Intel® Trace Hub Global Trace Hub driver (intel_th_gth.ko.xz)
					
	
						Intel® Trace Hub Memory Storage Unit driver (intel_th_msu.ko.xz)
					
	
						Intel® Trace Hub PCI controller driver (intel_th_pci.ko.xz)
					
	
						Intel® Trace Hub PTI/LPP output driver (intel_th_pti.ko.xz)
					
	
						Intel® Trace Hub Software Trace Hub driver (intel_th_sth.ko.xz)
					
	
						dummy_stm device (dummy_stm.ko.xz)
					
	
						stm_console driver (stm_console.ko.xz)
					
	
						System Trace Module device class (stm_core.ko.xz)
					
	
						stm_ftrace driver (stm_ftrace.ko.xz)
					
	
						stm_heartbeat driver (stm_heartbeat.ko.xz)
					
	
						Basic STM framing protocol driver (stm_p_basic.ko.xz)
					
	
						MIPI SyS-T STM framing protocol driver (stm_p_sys-t.ko.xz)
					


Network Drivers
	
						gVNIC Driver (gve.ko.xz): 1.0.0.
					
	
						Failover driver for Paravirtual drivers (net_failover.ko.xz)
					



Updated Drivers



Network Driver Updates
	
						Emulex OneConnect NIC Driver (be2net.ko.xz) has been updated to version 12.0.0.0r.
					
	
						Intel® Ethernet Connection XL710 Network Driver (i40e.ko.xz) has been updated to version 2.8.20-k.
					
	
						The Netronome Flow Processor (NFP) driver (nfp.ko.xz) has been updated to version 3.10.0-1122.el7.x86_64.
					


Storage Driver Updates
	
						QLogic FCoE Driver (bnx2fc.ko.xz) has been updated to version 2.12.10.
					
	
						Driver for HP Smart Array Controller version (hpsa.ko.xz) has been updated to version 3.4.20-170-RH4.
					
	
						Emulex LightPulse Fibre Channel SCSI driver (lpfc.ko.xz) has been updated to version 0:12.0.0.13.
					
	
						Broadcom MegaRAID SAS Driver (megaraid_sas.ko.xz) has been updated to version 07.710.50.00-rh1.
					
	
						LSI MPT Fusion SAS 3.0 Device Driver (mpt3sas.ko.xz) has been updated to version 31.100.01.00.
					
	
						QLogic QEDF 25/40/50/100Gb FCoE Driver (qedf.ko.xz) has been updated to version 8.37.25.20.
					
	
						QLogic FastLinQ 4xxxx iSCSI Module (qedi.ko.xz) has been updated to version 8.37.0.20.
					
	
						QLogic Fibre Channel HBA Driver (qla2xxx.ko.xz) has been updated to version 10.01.00.20.07.8-k.
					




Chapter 6. Notable Bug Fixes




			This chapter describes bugs fixed in Red Hat Enterprise Linux 7 that have a significant impact on users.
		
Authentication and Interoperability




Directory Server rebased to version 1.3.10

					The 389-ds-base packages have been upgraded to upstream version 1.3.10, which provides a number of bug fixes over the previous version.
				

				(BZ#1740693)
			

Directory Server now correctly logs the search base if the server rejects a search operation

					Previously, when Directory Server rejected a search operation because of a protocol error, the server logged base="(null)" instead of the actual search base. With this update, Directory Server passes the correct internal variable to the log operation. As a result, the server correctly logs the search base in the mentioned scenario.
				

				(BZ#1662461)
			

Directory Server improved the logging of the etime value

					Previously, if an operation started and completed at the border of a second and the operation took less than one second, Directory Server logged an incorrectly calculated etime value. As a consequence, the logged value was too big. This updates fixes the problem. As a result, the calculated etime value is now closer to the start and end time stamp.
				

				(BZ#1732053)
			

Directory Server now logs the correct etime value in the access log

					Previously, Directory Server incorrectly formatted the etime field in the /var/log/dirsrv/slapd-<instance_name>/access log file. As a consequence, the time value in nanoseconds was 10 times lower than the actual value. This update fixes the problem. As a result, Directory Server now logs the correct nanosecond value in the etime field.
				

				(BZ#1749236)
			

The severity of a Directory Server log message has been changed

					Previously, Directory Server incorrectly logged Event <event_name> should not occur in state <state_name>; going to sleep messages as error. This update changes the severity of this message to warning.
				

				(BZ#1639342)
			

Directory Server is RFC 4511-compliant when searching for the 1.1 and other attributes in one request

					To retrieve only a list of matching distinguished names (DN), LDAP users can search for the 1.1 special attribute. According to RFC 4511, if an LDAP client searches for the 1.1. special attribute in combination with other attributes in one search request, the server must ignore the 1.1 special attribute.
				

				Previously, when a Directory Server user searched for the 1.1 special attribute and other attributes in the same search request, the server returned no attributes. This update fixes the problem. As a result, Directory Server is RFC 4511-compliant in the mentioned scenario.
			

				(BZ#1723545)
			

Directory Server returns password policy controls in the correct order

					Previously, if the password of a user expired, Directory Server returned password policy controls in a different order depending on whether grace logins were exhausted or not. Consequently, this sometimes caused problems in LDAP clients compliant with the RFC 4511 standard. This update fixes the problem, and as a result, Directory Server returns password policy controls in the correct order.
				

				(BZ#1724914)
			

Directory Server now also applies limits for maximum concurrent cleanAllRUV tasks received from extended operations

					Directory Server supports up to 64 concurrent cleanAllRUV tasks. Previously, Directory Server applied this limit only to manually created tasks and not to tasks the server received from extended operations. As a consequence, more than 64 concurrent cleanAllRUV tasks could run at the same time and slow down the server. This update adds a counter to track the number of clean tasks and abort threads. As a result, only up to 64 concurrent cleanAllRUV tasks can run at the same time.
				

				(BZ#1739182)
			

Importing large LDIF files to Directory Server databases with many nested-subtrees is now significantly faster

					Previously, if the Directory Server database contained many nested sub-trees, importing a large LDIF file using the ldif2db and ldif2db.pl utilities was slow. With this update, Directory Server adds the ancestorid index after all entries. As a result, importing LDIF files to a database with many nested sub-trees is now significantly faster.
				

				(BZ#1749595)
			

Directory Server now processes new operations only after a previous SASL bind fully initialized the connection

					During a bind using the Simple Authentication and Security Layer (SASL) framework, Directory Server initializes a set of callback functions. Previously, if Directory Server received an additional operation on the same connection during a SASL bind, this operation could access and use the callback functions even if they were not fully initialized. Consequently, the Directory Server instance terminated unexpectedly. With this update, the server prevents operations from accessing and using the callback structure until the previous SASL bind is successfully initialized. As a result, Directory Server no longer crashes in this situation.
				

				(BZ#1756182)
			

The cl-dump.pl and cl-dump utilities now remove temporary files after exporting the change log

					Previously, the cl-dump.pl and cl-dump utilities in Directory Server created temporary LDIF files in the /var/lib/dirsrv/slapd-<instance_name>/changelogdb/ directory. After the change log was exported, the utilities renamed the temporary files to *.done. As a consequence, if the temporary files were large, this could result in low free disk space. With this update, by default, cl-dump.pl and cl-dump now delete the temporary files at the end of the export. Additionally, the -l option has been added to both utilities to manually preserve the temporary files. As a result, cl-dump.pl and cl-dump free the disk space after exporting the change log or user can optionally enforce the old behavior by using the -l option.
				

				(BZ#1685059)
			

IdM configures the Apache NSS module to use only TLS 1.2 when installing or updating an IdM server or replica

					Previously, when an administrator installed an Identity Management (IdM) server or replica, the installer enabled the TLS 1.0, TLS 1.1, and TLS 1.2 protocols in the Apache web server’s network security service (NSS) module. This update provides the following changes:
				
	
						When you set up a new server or replica, IdM only enables the strong TLS 1.2 protocol.
					
	
						On existing IdM servers and replicas, this update disables the weak TLS 1.0 and TLS 1.1 protocols.
					



				As a result, new and updated IdM servers and replicas use only the strong TLS 1.2 protocol in the Apache web server’s NSS module.
			

				(BZ#1711172)
			

IdM now correctly updates the certificate record in the cn=CAcert,cn=ipa,cn=etc,<base_DN> entry

					Previously, after renewing the Identity Management (IdM) certificate authority (CA) certificate or modifying the CA certificate chain, IdM did not update the certificate record stored in the cn=CAcert,cn=ipa,cn=etc,<base_DN> entry. As a consequence, installations of IdM clients on RHEL 6 failed. With this update, IdM now updates the certificate record in cn=CAcert,cn=ipa,cn=etc,<base_DN>. As a result, installing IdM on RHEL 6 now succeeds after the administrator renews the CA certificate or updates the certificate chain on the IdM CA.
				

				(BZ#1544470)
			

The ipa-replica-install utility now verifies that the server specified in --server provides all required roles

					The ipa-replica-install utility provides a --server option to specify the Identity Management (IdM) server which the installer should use for the enrollment. Previously, ipa-replica-install did not verify that the supplied server provided the certificate authority (CA) and key recovery authority (KRA) roles. As a consequence, the installer replicated domain data from the specified server and CA data from a different server that provided the CA and KRA roles. With this update, ipa-replica-install verifies that the specified server provides all required roles. As a result, if the administrator uses the --server option, ipa-replica-install only replicates data from the specified server.
				

				(BZ#1754494)
			

ipa sudorule-add-option no longer shows a false error when options are added to an existing sudo rule

					Previously, when a sudo rule already contained hosts, hostgroups, users, or usergroups, the ipa sudorule-add-option command incorrectly processed the sudo rule content. Consequently, the ipa sudorule-add-option command used with the sudooption argument returned an error despite completing successfully. This bug has been fixed, and ipa sudorule-add-option now displays an accurate output in the described scenario.
				

				(BZ#1691939)
			

IdM no longer drops all custom attributes when moving an account from preserved to stage

					Previously, IdM processed only some of the attributes defined in a preserved account. Consequently, when moving an account from preserved to stage, all the custom attributes were lost. With this update, IdM processes all the attributes defined in a preserved account and the described problem no longer occurs.
				

				(BZ#1583950)
			

Sub-CA key replication no longer fails

					Previously, a change to the credential cache (ccache) behaviour in the Kerberos library caused lightweight Certificate Authority (CA) key replication to fail. This update adapts the IdM lightweight CA key replication client code to the changed ccache behaviour. As a result, the lightweight CA key replication now works correctly.
				

				(BZ#1755223)
			

Certificate System now records audit events if the system acts as a client to other subsystems or to the LDAP server

					Previously, Certificate System did not contain audit events if the system acted as a client to other subsystems or to the LDAP server. As a consequence, the server did not record any events in this situation. This update adds the CLIENT_ACCESS_SESSION_ESTABLISH_FAILURE, CLIENT_ACCESS_SESSION_ESTABLISH_SUCCESS, and CLIENT_ACCESS_SESSION_TERMINATED events to Certificate System. As a result, Certificate System records these events when acting as a client.
				

				(BZ#1523330)
			

The python-kdcproxy library no longer drops large Kerberos replies

					Previously, if an Active Directory Kerberos Distribution Center (KDC) split large Kerberos replies into multiple TCP packets, the python-kdcproxy library dropped these packages. This update fixes the problem. As a result, python-kdcproxy processes large Kerberos replies correctly.
				

				(BZ#1746107)
			

Compiler and Tools




Socket::inet_aton() can now be used from multiple threads safely

					Previously, the Socket::inet_aton() function, used for resolving a domain name from multiple Perl threads, called the unsafe gethostbyname() glibc function. Consequently, an incorrect IPv4 address was occasionally returned, or the Perl interpreter terminated unexpectedly. With this update, the Socket::inet_aton() implementation has been changed to use the thread-safe getaddrinfo() glibc function instead of gethostbyname(). As a result, the inet_aton() function from Perl Socket module can be used from multiple threads safely.
				

				(BZ#1693293)
			

sosreport now generates HTML reports faster

					Previously, when the sosreport utility collected tens of thousands of files, generation of HTML report was very slow. This update provides changes to the text report code, improving the report structure and formatting. Additionally, support for reports in the JSON file format has been added. As a result, HTML reports are now generated without delay.
				

				(BZ#1704957)
			

Desktop




32- and 64-bit fwupd packages can now be used together when installing or upgrading the system

					Previously, the /usr/lib/systemd/system/fwupd.service file in the fwupd packages was different for 32- and 64-bit architectures. Consequently, it was impossible to install both 32- and 64-bit fwupd packages or to upgrade a Red Hat Enterprise Linux 7.5 system with both 32- and 64-bit fwupd packages to a later version. This update fixes fwupd so that the /usr/lib/systemd/system/fwupd.service file is same for both 32- and 64-bit architectures. As a result, installing both 32- and 64-bit fwupd packages, or upgrading a Red Hat Enterprise Linux 7.5 system with both 32- and 64-bit fwupd packages to a later version is now possible.
				

				(BZ#1623466)
			

A memory leak in libteam has been fixed

					Previously, the libteam library used an incorrect JSON API when a user queried the status of a network team. As a consequence, the teamdctl <team_device> state command leaked memory. With this update, the library uses the correct API, and querying the status of a team no longer leaks memory.
				

				(BZ#1704451)
			

Installation and Booting




The installation program correctly sets the connection type for Kickstart network team devices

					Previously, the installation program used the TYPE="Team" parameter instead of the DEVICETYPE="Team" parameter to specify the connection type in the ifcfg file that is created for Kickstart network team devices. As a consequence, any network team devices using network service were not activated during the boot process. With this update, the installation program uses the DEVICETYPE parameter to specify the connection type in the ifcfg file. As a result, Kickstart network team devices are activated during the boot process even if the system is using network service for network configuration, for example, the NetworkManager service is disabled.
				

				(BZ#1680606)
			

The installation program correctly handles an exception when GTK is not installed

					Previously, the installation program failed to handle an exception when the GTK GUI toolkit was not installed in the environment. As a consequence, the exception was not communicated to the user. With this update, the installation program correctly handles an exception when the GTK GUI toolkit is not installed, and the user is also notified of the exception.
				

				(BZ#1712987)
			

Kernel




The IBM Z systems no longer become unresponsive when using certain BCC tools

					Previously, due to a bug in the kernel, running dcsnoop, runqlen, and slabratetop utilities from the bcc-tools package caused the IBM Z systems to become unresponsive. This update fixes the problem and IBM Z systems no longer hang in the described scenario.
				

				(BZ#1724027)
			

Virtual machines no longer enable unnecessary CPU vulnerability mitigation

					Previously, the MDS_NO CPU flags, which indicate that the CPU was not vulnerable to the Microarchitectural Data Sampling (MDS) vulnerability, were not exposed to guest operating systems when the virtual machine was using CPU host-passthrough. As a consequence, the guest operating system in some cases automatically enabled CPU vulnerability mitigation features that were not necessary for the host. This update ensures that the MDS_NO flag is properly visible to the guest operating system when using CPU host-passthrough, which prevents the described problem from occurring.
				

				(BZ#1708465, BZ#1677209)
			

Disabling logging in the nf-logger framework has been fixed

					Previously, when an admin used the sysctl or echo commands to turn off an assigned netfilter logger, a NUL-character was not added to the end of the NONE string. Consequently, the strcmp() function failed with a No such file or directory error. This update fixes the problem. As a result, commands, such as sysctl net.netfilter.nf_log.2=NONE work as expected and turn off logging.
				

				(BZ#1770232)
			

Resuming from hibernation now works on the megaraid_sas driver

					Previously, when the megaraid_sas driver resumed from hibernation, the Message Signaled Interrupts (MSIx) allocation did not work correctly. As a consequence, resuming from hibernation failed, and restarting the system was required. This bug has been fixed, and resuming from hibernation now works as expected.
				

				(BZ#1807077)
			

Kdump no longer fails in the second kernel

					Previously, the kdump initramfs image could fail in the second kernel after a disk migration or installation of a new machine with a disk image. This update adds the kdumpctl rebuild command for rebuilding the kdump initramfs image. As a result, users can now rebuild initramfs to ensure that kdump does not fail in the second kernel.
				

				(BZ#1723492)
			

Real-Time Kernel




The latency for isolated CPU’s is now reduced by avoiding spurious ktimersoftd activation

					Previously, for a KVM-RT configured system, per-CPU ktimersoftd kernel threads ran once every second even in absence of a timer. Consequently, an increased latency occurred on the isolated CPU’s. This update adds an optimization into the real-time kernel that does not wake the ktimersoftd on every tick. As a result, ktimersoftd is not raised on isolated CPU’s, which prevents the interference and reduces the latency.
				

				(BZ#1550584)
			

Networking




The tc filter show command now displays filters correctly when the handle is 0xffffffff

					Previously, a bug in the TC flower code caused an undesired integer overflow. As a consequence, dumping a flower rule that used 0xffffffff as a handle could result in an infinite loop. This update prevents the integer overflow on 64-bit architectures. As a result, tc filter show no longer loops in this scenario, and filters are now shown correctly.
				

				(BZ#1712737)
			

The kernel no longer crashes when attempting to apply an invalid TC rule

					Previously, while attempting to replace a traffic control (TC) rule with a rule having an invalid goto chain parameter, a kernel crash occurred. With this update, the kernel avoids a NULL dereference in the described scenario. As a result, the kernel no longer crashes, and an error message is logged instead.
				

				(BZ#1712918)
			

The kernel now correctly updates PMTU when receiving ICMPv6 Packet Too Big message

					In certain situations, such as for link-local addresses, more than one route can match a source address. Previously, the kernel did not check the input interface when receiving Internet Control Message Protocol Version 6 (ICMPv6) packets. Therefore, the route lookup could return a destination that did not match the input interface. Consequently, when receiving an ICMPv6 Packet Too Big message, the kernel could update the Path Maximum Transmission Unit (PMTU) for a different input interface. With this update, the kernel checks the input interface during the route lookup. As a result, the kernel now updates the correct destination based on the source address and PMTU works as expected in the described scenario.
				

				(BZ#1722686)
			

MACsec no longer drops valid frames

					Previously, if the cryptographic context for AES-GCM was not completely initialized, decryption of incoming frames failed. Consequently, MACsec dropped valid incoming frames, and increased the InPktsNotValid counter. With this update, the initialization of the cryptographic context has been fixed. Now, decryption with AES-GCM succeeds, and MACsec no longer drops valid frames.
				

				(BZ#1698551)
			

The kernel no longer crashes when goto chain is used as a secondary TC control action

					Previously, when the act gact and act police traffic control (TC) rules used an invalid goto chain parameter as a secondary control action, the kernel terminated unexpectedly. With this update, the kernel avoids using goto chain with a NULL dereference and no longer crashes in the described scenario. Instead, the kernel returns an -EINVAL error message.
				

				(BZ#1729033)
			

Kernel no longer allows adding duplicate rules with NLM_F_EXCL set

					Previously, the kernel never checked the rule content when a new policy routing rule was added. Consequently, the kernel could have added two rules that were exactly the same. This complicated the rule set which could cause problems when NetworkManager tried to cache the rules. With this update, the NLM_F_EXCL flag has been added to the kernel. Now, when a rule is added and the flag is set, the kernel checks the rule content, and returns an EEXIST error if the rule already exists. As a result, kernel no longer adds duplicate rules.
				

				(BZ#1700691)
			

The ipset list command reports consistent memory for hash set types

					When you add entries to a hash set type, the ipset utility must resize the in-memory representation to for new entries by allocating an additional memory block. Previously, ipset set the total per-set allocated size to only the size of the new block instead of adding the value to the current in-memory size. As a consequence, the ip list command reported an inconsistent memory size. With this update, ipset correctly calculates the in-memory size. As a result, the ipset list command now displays the correct in-memory size of the set, and the output matches the actual allocated memory for hash set types.
				

				(BZ#1711520)
			

firewalld no longer attempts to create IPv6 rules if the IPv6 protocol is disabled

					Previously, if the IPv6 protocol was disabled, the firewalld service incorrectly attempted to create rules using the ip6tables utility, even though ip6tables should not be usable. As a consequence, when firewalld initialized the firewall, the service logged error messages. This update fixes the problem, and firewalld now only initializes IPv4 rules if IPv6 is disabled.
				

				(BZ#1738785)
			

The --remove-rules option of firewall-cmd now removes only direct rules that match the specified criteria

					Previously, the --remove-rules option of the firewall-cmd command did not check the rules to remove. As a consequence, the command removed all direct rules instead of a subset rule. This update fixes the problem. As a result, firewall-cmd now removes only direct rules that match the specified criteria.
				

				(BZ#1723610)
			

Deleting a firewalld rich rule with forward-ports works now as expected

					Previously, the firewalld service incorrectly handled the deletion of rules with the forward-ports setting. As a consequence, deleting a rich rule with forward-ports from the runtime configuration failed. This update fixes the problem. As a result, deleting a rich rule with forward-ports works as expected.
				

				(BZ#1637675)
			

Packets no longer drift to other zones and cause unexpected behavior

					Previously, when setting up rules in one zone, the firewalld daemon allowed the packets to be affected by multiple zones. This behavior violated the firewalld zone concept, in which packets may only be part of a single zone. This update fixes the bug and firewalld now prevents packets from being affected by multiple zones.
				

				Warning: This change may affect the availability of some service if the user was knowingly or unknowingly relying on the zone drifting behavior.
			

				(BZ#1713823)
			

Security




Accessibility of OpenSCAP HTML reports has been improved

					Previously, an Accessible Rich Internet Applications (ARIA) parameter was incorrectly defined in OpenSCAP HTML reports. As a consequence, rule details in the reports were not accessible to users of screenreading software. With this update, the template for report generation has been changed. As a result, users with screen readers can now navigate through rule details and interact with links and buttons.
				

				(BZ#1767826)
			

SELinux policy now allows sysadm_u users to use semanage with sudo

					Previously, SELinux policy was missing rules to allow users with the sysadm_u label to use the semanage command with the sudo command. As a consequence, sysadm_u users could not configure SELinux on the system. This update adds the missing rules, and SELinux users labeled as sysadm_u can now change SELinux configurations.
				

				(BZ#1651253)
			

Servers and Services




Manual initialization of MariaDB using mysql_install_db no longer fails

					Prior to this update, the mysql_install_db script for initializing the MariaDB database called the resolveip binary from the /usr/libexec/ directory, while the binary was located in /usr/bin/. Consequently, manual initialization of the database using mysql_install_db failed. This update fixes mysql_install_db to correctly locate resolveip. As a result, manual initialization of MariaDB using mysql_install_db no longer fails.
				

				(BZ#1731062)
			

ReaR updates

					RHEL 7.8 introduces a number of updates to the Relax-and-Recover (ReaR) utility.
				

				The build directory handling has been changed. Previously, the build directory was kept in a temporary location in case ReaR encountered a failure. With this update, the build directory is deleted by default in non-interactive runs to prevent consuming disk space.
			

				The semantics of the KEEP_BUILD_DIR configuration variable has been enhanced to include a new errors value. You can set the KEEP_BUILD_DIR variable to the following values:
			
	
						errors to preserve the build directory on errors for debugging (the previous behavior)
					
	
						y (true) to always preserve the build directory
					
	
						n (false) to never preserve the build directory
					



				The default value is an empty string with the meaning of errors when ReaR is being executed interactively (in a terminal) and false if ReaR is being executed non-interactively. Note that KEEP_BUILD_DIR is automatically set to true in debug mode (-d) and in debugscript mode (-D); this behavior has not been changed.
			

				Notable bug fixes include:
			
	
						Support for NetBackup 8.0 has been fixed.
					
	
						ReaR no longer aborts with a bash error similar to xrealloc: cannot allocate on systems with a large number of users, groups, and users per group.
					
	
						The bconsole command now shows its prompt, which enables you to perform a restore operation when using the Bacula integration.
					
	
						ReaR now correctly backs up files also in situations when the docker service is running but no docker root directory has been defined, or when it is impossible to determine the status of the docker service.
					
	
						Recovery no longer fails when using thin pools or recovering a system in Migration Mode.
					
	
						Extremely slow rebuild of initramfs during the recovery process with LVM has been fixed.
					



				(BZ#1693608)
			

Storage




Concurrent SG_IO requests in /dev/sg no longer cause data corruption

					Previously, the /dev/sg device driver was missing synchronization of kernel data. Concurrent requests on the same file descriptor accessed the same data at the same time in the driver.
				

				As a consequence, the ioctl system call sometimes erroneously used the payload of an SG_IO request for a different command that was sent at the same time as the correct one. This led to disk corruption in certain cases. Red Hat observed this bug in Red Hat Virtualization (RHV).
			

				With this release, concurrency protection has been added in /dev/sg, and the described problem no longer occurs.
			

				(BZ#1710533)
			

When an image is split off from an active/active cluster mirror, the resulting logical volume is now properly activated

					Previously, when you split off an image from an active/active cluster mirror, the resulting new logical volume appeared active but it had no active component. With this fix, the new logical volume is properly activated.
				

				(BZ#1642162)
			


Chapter 7. Technology Previews




			This chapter provides a list of all Technology Previews available in Red Hat Enterprise Linux 7.
		

			For information on Red Hat scope of support for Technology Preview features, see Technology Preview Features Support Scope.
		
General Updates




The systemd-importd VM and container image import and export service

					Latest systemd version now contains the systemd-importd daemon that was not enabled in the earlier build, which caused the machinectl pull-* commands to fail. Note that the systemd-importd daemon is offered as a Technology Preview and should not be considered stable.
				

				(BZ#1284974)
			

Authentication and Interoperability




Containerized Identity Management server available as Technology Preview

					The rhel7/ipa-server container image is available as a Technology Preview feature. Note that the rhel7/sssd container image is now fully supported.
				

				For details, see Using Containerized Identity Management Services.
			

				(BZ#1405325)
			

DNSSEC available as Technology Preview in IdM

					Identity Management (IdM) servers with integrated DNS now support DNS Security Extensions (DNSSEC), a set of extensions to DNS that enhance security of the DNS protocol. DNS zones hosted on IdM servers can be automatically signed using DNSSEC. The cryptographic keys are automatically generated and rotated.
				

				Users who decide to secure their DNS zones with DNSSEC are advised to read and follow these documents:
			
	
						DNSSEC Operational Practices, Version 2
					
	
						Secure Domain Name System (DNS) Deployment Guide
					
	
						DNSSEC Key Rollover Timing Considerations
					



				Note that IdM servers with integrated DNS use DNSSEC to validate DNS answers obtained from other DNS servers. This might affect the availability of DNS zones that are not configured in accordance with recommended naming practices described in the Red Hat Enterprise Linux Networking Guide.
			

				(BZ#1115294)
			

Identity Management JSON-RPC API available as a Technology Preview

					An API is available for Identity Management (IdM). To view the API, IdM also provides an API browser as Technology Preview.
				

				In RHEL 7.3, the IdM API was enhanced to enable multiple versions of API commands. Previously, enhancements could change the behavior of a command in an incompatible way. Users are now able to continue using existing tools and scripts even if the IdM API changes. This enables:
			
	
						Administrators to use previous or later versions of IdM on the server than on the managing client.
					
	
						Developers to use a specific version of an IdM call, even if the IdM version changes on the server.
					



				In all cases, the communication with the server is possible, regardless if one side uses, for example, a newer version that introduces new options for a feature.
			

				For details on using the API, see the related Knowlegdebase article.
			

				(BZ#1298286)
			

Setting up IdM as a hidden replica is now available as a Technology Preview

					This enhancement enables administrators to set up an Identity Management (IdM) replica as a hidden replica. A hidden replica is an IdM server that has all services running and available. However, it is not advertised to other clients or masters because no SRV records exist for the services in DNS, and LDAP server roles are not enabled. Therefore, clients cannot use service discovery to detect hidden replicas.
				

				Hidden replicas are primarily designed for dedicated services that can otherwise disrupt clients. For example, a full backup of IdM requires to shut down all IdM services on the master or replica. Since no clients use a hidden replica, administrators can temporarily shut down the services on this host without affecting any clients. Other use cases include high-load operations on the IdM API or the LDAP server, such as a mass import or extensive queries.
			

				To install a new hidden replica, use the ipa-replica-install --hidden-replica command. To change the state of an existing replica, use the ipa server-state command.
			

				(BZ#1518939)
			

Use of AD and LDAP sudo providers

					The Active Directory (AD) provider is a back end used to connect to an AD server. Starting with RHEL 7.2, using the AD sudo provider together with the LDAP provider is available as a Technology Preview. To enable the AD sudo provider, add the sudo_provider=ad setting in the [domain] section of the sssd.conf file.
				

				(BZ#1068725)
			

The Custodia secrets service provider is available as a Technology Preview

					As a Technology Preview, you can use Custodia, a secrets service provider. Custodia stores or serves as a proxy for secrets, such as keys or passwords.
				

				For details, see the upstream documentation at http://custodia.readthedocs.io.
			

				Note that since Red Hat Enterprise Linux 7.6, Custodia has been deprecated.
			

				(BZ#1403214)
			

Clustering




Heuristics in corosync-qdevice available as a Technology Preview

					Heuristics are a set of commands executed locally on startup, cluster membership change, successful connect to corosync-qnetd, and, optionally, on a periodic basis. When all commands finish successfully on time (their return error code is zero), heuristics have passed; otherwise, they have failed. The heuristics result is sent to corosync-qnetd where it is used in calculations to determine which partition should be quorate.
				

				(BZ#1413573)
			

New fence-agents-heuristics-ping fence agent

					As a Technology Preview, Pacemaker now supports the fence_heuristics_ping agent. This agent aims to open a class of experimental fence agents that do no actual fencing by themselves but instead exploit the behavior of fencing levels in a new way.
				

				If the heuristics agent is configured on the same fencing level as the fence agent that does the actual fencing but is configured before that agent in sequence, fencing issues an off action on the heuristics agent before it attempts to do so on the agent that does the fencing. If the heuristics agent gives a negative result for the off action it is already clear that the fencing level is not going to succeed, causing Pacemaker fencing to skip the step of issuing the off action on the agent that does the fencing. A heuristics agent can exploit this behavior to prevent the agent that does the actual fencing from fencing a node under certain conditions.
			

				A user might want to use this agent, especially in a two-node cluster, when it would not make sense for a node to fence the peer if it can know beforehand that it would not be able to take over the services properly. For example, it might not make sense for a node to take over services if it has problems reaching the networking uplink, making the services unreachable to clients, a situation which a ping to a router might detect in that case.
			

				(BZ#1476401)
			

The pcs tool now manages bundle resources in Pacemaker

					As a Technology Preview starting with Red Hat Enterprise Linux 7.4, Pacemaker supports a special syntax for launching a Docker container with any infrastructure it requires: the bundle. After you have created a Pacemaker bundle, you can create a Pacemaker resource that the bundle encapsulates. For information on Pacemaker support for containers, see High Availability Add-On Reference.
				

				There is one exception to this feature being Technology Preview: As of RHEL 7.4, Red Hat fully supports the usage of Pacemaker bundles for Red Hat Openstack Platform (RHOSP) deployments.
			

				(BZ#1433016)
			

New LVM and LVM lock manager resource agents

					As a Technology Preview, Red Hat Enterprise Linux 7.6 introduces two new resource agents: lvmlockd and LVM-activate.
				

				The LVM-activate agent provides a choice from multiple methods for LVM management throughout a cluster:
			
	
						tagging: the same as tagging with the existing lvm resource agent
					
	
						clvmd: the same as clvmd with the existing lvm resource agent
					
	
						system ID: a new option for using system ID for volume group failover (an alternative to tagging).
					
	
						lvmlockd: a new option for using lvmlockd and dlm for volume group sharing (an alternative to clvmd).
					



				The new lvmlockd resource agent is used to start the lvmlockd daemon when LVM-activate is configured to use lvmlockd.
			

				For information on the lvmlockd and LVM-activate resource agent, see the PCS help screens for those agents. For information on setting up LVM for use with lvmlockd, see the lvmlockd(8) man page.
			

				(BZ#1513957)
			

Desktop




Wayland available as a Technology Preview

					The Wayland display server protocol is available in Red Hat Enterprise Linux as a Technology Preview with the dependent packages required to enable Wayland support in GNOME, which supports fractional scaling. Wayland uses the libinput library as its input driver.
				

				The following features are currently unavailable or do not work correctly:
			
	
						Multiple GPU support is not possible at this time.
					
	
						The NVIDIA binary driver does not work under Wayland.
					
	
						The xrandr utility does not work under Wayland due to its different approach to handling, resolutions, rotations, and layout.
					
	
						Screen recording, remote desktop, and accessibility do not always work correctly under Wayland.
					
	
						No clipboard manager is available.
					
	
						It is currently impossible to restart GNOME Shell under Wayland.
					
	
						Wayland ignores keyboard grabs issued by X11 applications, such as virtual machines viewers.
					



				(BZ#1481411)
			

Fractional Scaling available as a Technology Preview

					Starting with Red Hat Enterprise Linux 7.5, GNOME provides, as a Technology Preview, fractional scaling to address problems with monitors whose DPI lies in the middle between lo (scale 1) and hi (scale 2).
				

				Due to technical limitations, fractional scaling is available only on Wayland.
			

				(BZ#1481395)
			

File Systems




File system DAX is now available for ext4 and XFS as a Technology Preview

					Starting with Red Hat Enterprise Linux 7.3, Direct Access (DAX) provides, as a Technology Preview, a means for an application to directly map persistent memory into its address space.
				

				To use DAX, a system must have some form of persistent memory available, usually in the form of one or more Non-Volatile Dual In-line Memory Modules (NVDIMMs), and a file system that supports DAX must be created on the NVDIMM(s). Also, the file system must be mounted with the dax mount option. Then, an mmap of a file on the dax-mounted file system results in a direct mapping of storage into the application’s address space.
			

				(BZ#1274459)
			

pNFS block layout is now available

					As a Technology Preview, Red Hat Enterprise Linux clients can now mount pNFS shares with the block layout feature.
				

				Note that Red Hat recommends using the pNFS SCSI layout instead, which is similar to block layout but easier to use.
			

				(BZ#1111712)
			

OverlayFS

					OverlayFS is a type of union file system. It allows the user to overlay one file system on top of another. Changes are recorded in the upper file system, while the lower file system remains unmodified. This allows multiple users to share a file-system image, such as a container or a DVD-ROM, where the base image is on read-only media. See the Linux kernel documentation for additional information.
				

				OverlayFS remains a Technology Preview under most circumstances. As such, the kernel will log warnings when this technology is activated.
			

				Full support is available for OverlayFS when used with Docker under the following restrictions:
			
	
						OverlayFS is only supported for use as a Docker graph driver. Its use can only be supported for container COW content, not for persistent storage. Any persistent storage must be placed on non-OverlayFS volumes to be supported. Only default Docker configuration can be used; that is, one level of overlay, one lowerdir, and both lower and upper levels are on the same file system.
					
	
						Only XFS is currently supported for use as a lower layer file system.
					
	
						On Red Hat Enterprise Linux 7.3 and earlier, SELinux must be enabled and in enforcing mode on the physical machine, but must be disabled in the container when performing container separation, that is the /etc/sysconfig/docker file must not contain --selinux-enabled. Starting with Red Hat Enterprise Linux 7.4, OverlayFS supports SELinux security labels, and you can enable SELinux support for containers by specifying --selinux-enabled in /etc/sysconfig/docker.
					
	
						The OverlayFS kernel ABI and userspace behavior are not considered stable, and may see changes in future updates.
					
	
						In order to make the yum and rpm utilities work properly inside the container, the user should be using the yum-plugin-ovl packages.
					



				Note that OverlayFS provides a restricted set of the POSIX standards. Test your application thoroughly before deploying it with OverlayFS.
			

				Note that XFS file systems must be created with the -n ftype=1 option enabled for use as an overlay. With the rootfs and any file systems created during system installation, set the --mkfsoptions=-n ftype=1 parameters in the Anaconda kickstart. When creating a new file system after the installation, run the # mkfs -t xfs -n ftype=1 /PATH/TO/DEVICE command. To determine whether an existing file system is eligible for use as an overlay, run the # xfs_info /PATH/TO/DEVICE | grep ftype command to see if the ftype=1 option is enabled.
			

				There are also several known issues associated with OverlayFS in this release. For details, see Non-standard behavior in the Linux kernel documentation.
			

				(BZ#1206277)
			

Btrfs file system

					The B-Tree file system, Btrfs, is available as a Technology Preview in Red Hat Enterprise Linux 7.
				

				Red Hat Enterprise Linux 7.4 introduced the last planned update to this feature. Btrfs has been deprecated, which means Red Hat will not be moving Btrfs to a fully supported feature and it will be removed in a future major release of Red Hat Enterprise Linux.
			

				(BZ#1477977)
			

Hardware Enablement




LSI Syncro CS HA-DAS adapters

					Red Hat Enterprise Linux 7.1 included code in the megaraid_sas driver to enable LSI Syncro CS high-availability direct-attached storage (HA-DAS) adapters. While the megaraid_sas driver is fully supported for previously enabled adapters, the use of this driver for Syncro CS is available as a Technology Preview. Support for this adapter is provided directly by LSI, your system integrator, or system vendor. Users deploying Syncro CS on Red Hat Enterprise Linux 7.2 and later are encouraged to provide feedback to Red Hat and LSI.
				

				(BZ#1062759)
			

tss2 enables TPM 2.0 for IBM Power LE

					The tss2 package adds IBM implementation of a Trusted Computing Group Software Stack (TSS) 2.0 as a Technology Preview for the IBM Power LE architecture. This package enables users to interact with TPM 2.0 devices.
				

				(BZ#1384452)
			

The ibmvnic device driver available as a Technology Preview

					Since Red Hat Enterprise Linux 7.3, the IBM Virtual Network Interface Controller (vNIC) driver for IBM POWER architectures, ibmvnic, has been available as a Technology Preview. vNIC is a PowerVM virtual networking technology that delivers enterprise capabilities and simplifies network management. It is a high-performance, efficient technology that when combined with SR-IOV NIC provides bandwidth control Quality of Service (QoS) capabilities at the virtual NIC level. vNIC significantly reduces virtualization overhead, resulting in lower latencies and fewer server resources, including CPU and memory, required for network virtualization.
				

				In Red Hat Enterprise Linux 7.6, the ibmvnic driver was upgraded to version 1.0, which provides a number of bug fixes and enhancements over the previous version. Notable changes include:
			
	
						The code that previously requested error information has been removed because no error ID is provided by the Virtual Input-Output (VIOS) Server.
					
	
						Error reporting has been updated with the cause string. As a result, during a recovery, the driver classifies the string as a warning rather than an error.
					
	
						Error recovery on a login failure has been fixed.
					
	
						The failed state that occurred after a failover while migrating Logical Partitioning (LPAR) has been fixed.
					
	
						The driver can now handle all possible login response return values.
					
	
						A driver crash that happened during a failover or Link Power Management (LPM) if the Transmit and Receive (Tx/Rx) queues have changed has been fixed.
					



				(BZ#1519746)
			

The igc driver available as a Technology Preview

					The Intel® 2.5G Ethernet Linux Driver (igc.ko.xz) is available as a Technology Preview.
				

				(BZ#1454918)
			

The ice driver available as a Technology Preview

					The Intel® Ethernet Connection E800 Series Linux Driver (ice.ko.xz) is available as a Technology Preview.
				

				(BZ#1454916)
			

Kernel




eBPF system call for tracing

					Red Hat Enterprise Linux 7.6 introduced the Extended Berkeley Packet Filter tool (eBPF) as a Technology Preview. This tool is enabled only for the tracing subsystem. For details, see the related Red Hat Knowledgebase article.
				

				(BZ#1559615)
			

Heterogeneous memory management included as a Technology Preview

					Red Hat Enterprise Linux 7 introduced the heterogeneous memory management (HMM) feature as a Technology Preview. This feature has been added to the kernel as a helper layer for devices that want to mirror a process address space into their own memory management unit (MMU). Thus a non-CPU device processor is able to read system memory using the unified system address space. To enable this feature, add experimental_hmm=enable to the kernel command line.
				

				(BZ#1230959)
			

kexec as a Technology Preview

					The kexec system call has been provided as a Technology Preview. This system call enables loading and booting into another kernel from the currently running kernel, thus performing the function of the boot loader from within the kernel. Hardware initialization, which is normally done during a standard system boot, is not performed during a kexec boot, which significantly reduces the time required for a reboot.
				

				(BZ#1460849)
			

kexec fast reboot as a Technology Preview

					The kexec fast reboot feature, which was introduced in Red Hat Enterprise Linux 7.5, continues to be available as a Technology Preview. kexec fast reboot makes the reboot significantly faster. To use this feature, you must load the kexec kernel manually, and then reboot the operating system.
				

				It is not possible to make kexec fast reboot as the default reboot action. Special case is using kexec fast reboot for Anaconda. It still does not enable to make kexec fast reboot default. However, when used with Anaconda, the operating system can automatically use kexec fast reboot after the installation is complete in case that user boots kernel with the anaconda option. To schedule a kexec reboot, use the inst.kexec command on the kernel command line, or include a reboot --kexec line in the Kickstart file.
			

				(BZ#1464377)
			

perf cqm has been replaced by resctrl

					The Intel Cache Allocation Technology (CAT) was introduced in Red Hat Enterprise Linux 7.4 as a Technology Preview. However, the perf cqm tool did not work correctly due to an incompatibility between perf infrastructure and Cache Quality of Service Monitoring (CQM) hardware support. Consequently, multiple problems occurred when using perf cqm.
				

				These problems included most notably:
			
	
						perf cqm did not support the group of tasks which is allocated using resctrl
					
	
						perf cqm gave random and inaccurate data due to several problems with recycling
					
	
						perf cqm did not provide enough support when running different kinds of events together (the different events are, for example, tasks, system-wide, and cgroup events)
					
	
						perf cqm provided only partial support for cgroup events
					
	
						The partial support for cgroup events did not work in cases with a hierarchy of cgroup events, or when monitoring a task in a cgroup and the cgroup together
					
	
						Monitoring tasks for the lifetime caused perf overhead
					
	
						perf cqm reported the aggregate cache occupancy or memory bandwidth over all sockets, while in most cloud and VMM-bases use cases the individual per-socket usage is needed
					



				In Red Hat Enterprise Linux 7.5, perf cqm was replaced by the approach based on the resctrl file system, which addressed all of the aforementioned problems.
			

				(BZ#1457533)
			

TC HW offloading available as a Technology Preview

					Starting with Red Hat Enterprise Linux 7.6, Traffic Control (TC) Hardware offloading has been provided as a Technology Preview.
				

				Hardware offloading enables that the selected functions of network traffic processing, such as shaping, scheduling, policing and dropping, are executed directly in the hardware instead of waiting for software processing, which improves the performance.
			

				(BZ#1503123)
			

AMD xgbe network driver available as a Technology Preview

					Starting with Red Hat Enterprise Linux 7.6, the AMD xgbe network driver has been provided as a Technology Preview.
				

				(BZ#1589397)
			

Secure Memory Encryption is available only as a Technology Preview

					Currently, Secure Memory Encryption (SME) is incompatible with kdump functionality, as the kdump kernel lacks the memory key to decrypt SME-encrypted memory. Red Hat found that with SME enabled, servers under testing might fail to perform some functions and therefore the feature is unfit for use in production. Consequently, SME is changing the support level from Supported to Technology Preview. Customers are encouraged to report any issues found while testing in pre-production to Red Hat or their system vendor.
				

				(BZ#1726642)
			

criu available as a Technology Preview

					Red Hat Enterprise Linux 7.2 introduced the criu tool as a Technology Preview. This tool implements Checkpoint/Restore in User-space (CRIU), which can be used to freeze a running application and store it as a collection of files. Later, the application can be restored from its frozen state.
				

				Note that the criu tool depends on Protocol Buffers, a language-neutral, platform-neutral extensible mechanism for serializing structured data. The protobuf and protobuf-c packages, which provide this dependency, were also introduced in Red Hat Enterprise Linux 7.2 as a Technology Preview. In Red Hat Enterprise Linux 7.8, the criu package provides support for Podman to do a container checkpoint and restore. The newly added functionality only works without SELinux support.
			

				(BZ#1400230)
			

The mlx5_core driver supports the Mellanox ConnectX-6 Dx network adapter as a Technology Preview

					This enhancement adds the PCI IDs of the Mellanox ConnectX-6 Dx network adapter to the mlx5_core driver. On hosts that use this adapter, RHEL loads the mlx5_core driver automatically. Note that Red Hat provides this feature as an unsupported Technology Preview.
				

				(BZ#1685900)
			

Networking




Cisco usNIC driver

					Cisco Unified Communication Manager (UCM) servers have an optional feature to provide a Cisco proprietary User Space Network Interface Controller (usNIC), which allows performing Remote Direct Memory Access (RDMA)-like operations for user-space applications. The libusnic_verbs driver, which is available as a Technology Preview, makes it possible to use usNIC devices via standard InfiniBand RDMA programming based on the Verbs API.
				

				(BZ#916384)
			

Cisco VIC kernel driver

					The Cisco VIC Infiniband kernel driver, which is available as a Technology Preview, allows the use of Remote Directory Memory Access (RDMA)-like semantics on proprietary Cisco architectures.
				

				(BZ#916382)
			

Trusted Network Connect

					Trusted Network Connect, available as a Technology Preview, is used with existing network access control (NAC) solutions, such as TLS, 802.1X, or IPsec to integrate endpoint posture assessment; that is, collecting an endpoint’s system information (such as operating system configuration settings, installed packages, and others, termed as integrity measurements). Trusted Network Connect is used to verify these measurements against network access policies before allowing the endpoint to access the network.
				

				(BZ#755087)
			

SR-IOV functionality in the qlcnic driver

					Support for Single-Root I/O virtualization (SR-IOV) has been added to the qlcnic driver as a Technology Preview. Support for this functionality will be provided directly by QLogic, and customers are encouraged to provide feedback to QLogic and Red Hat. Other functionality in the qlcnic driver remains fully supported.
				

				Note that the qlcnic driver has been deprecated and is not available in RHEL 8.
			

				(BZ#1259547)
			

The flower classifier with off-loading support

					flower is a Traffic Control (TC) classifier intended to allow users to configure matching on well-known packet fields for various protocols. It is intended to make it easier to configure rules over the u32 classifier for complex filtering and classification tasks. flower also supports the ability to off-load classification and action rules to underlying hardware if the hardware supports it. The flower TC classifier is now provided as a Technology Preview.
				

				(BZ#1393375)
			

Red Hat Enterprise Linux System Roles




The postfix role of RHEL System Roles available as a Technology Preview

					Red Hat Enterprise Linux System Roles provides a configuration interface for Red Hat Enterprise Linux subsystems, which makes system configuration easier through the inclusion of Ansible Roles. This interface enables managing system configurations across multiple versions of Red Hat Enterprise Linux, as well as adopting new major releases.
				

				Since Red Hat Enterprise Linux 7.4, the rhel-system-roles packages have been distributed through the Extras repository.
			

				The postfix role is available as a Technology Preview.
			

				The following roles are fully supported:
			
	
						kdump
					
	
						network
					
	
						selinux
					
	
						storage
					
	
						timesync
					



				For more information, see the Knowledgebase article about RHEL System Roles.
			

				(BZ#1439896)
			

rhel-system-roles-sap available as a Technology Preview

					The rhel-system-roles-sap package provides Red Hat Enterprise Linux (RHEL) System Roles for SAP, which can be used to automate the configuration of a RHEL system to run SAP workloads. These roles greatly reduce the time to configure a system to run SAP workloads by automatically applying the optimal settings that are based on best practices outlined in relevant SAP Notes. Access is limited to RHEL for SAP Solutions offerings. Please contact Red Hat Customer Support if you need assistance with your subscription.
				

				The following new roles in the rhel-system-roles-sap package are available as a Technology Preview:
			
	
						sap-preconfigure
					
	
						sap-netweaver-preconfigure
					
	
						sap-hana-preconfigure
					



				For more information, see Red Hat Enterprise Linux System Roles for SAP.
			

				Note: RHEL 7.8 for SAP Solutions is currently not scheduled to be validated for use with SAP HANA on Intel 64 architecture and IBM POWER8. Other SAP applications and database products, for example, SAP NetWeaver and SAP ASE, can use RHEL 7.8 features. Please consult SAP Notes 2369910 and 2235581 for the latest information about validated releases and SAP support.
			

				(BZ#1660838)
			

Security




SECCOMP can be now enabled in libreswan

					As a Technology Preview, the seccomp=enabled|tolerant|disabled option has been added to the ipsec.conf configuration file, which makes it possible to use the Secure Computing mode (SECCOMP). This improves the syscall security by whitelisting all the system calls that Libreswan is allowed to execute. For more information, see the ipsec.conf(5) man page.
				

				(BZ#1375750)
			

pk12util can now import certificates with RSA-PSS keys

					The pk12util tool now provides importing a certificate signed with the RSA-PSS algorithm as a Technology Preview.
				

				Note that if the corresponding private key is imported and has the PrivateKeyInfo.privateKeyAlgorithm field that restricts the signing algorithm to RSA-PSS, it is ignored when importing the key. See MZBZ#1413596 for more information.
			

				(BZ#1431210)
			

Support for certificates signed with RSA-PSS in certutil has been improved

					Support for certificates signed with the RSA-PSS algorithm in the certutil tool has been improved. Notable enhancements and fixes include:
				
	
						The --pss option is now documented.
					
	
						The PKCS#1 v1.5 algorithm is no longer used for self-signed signatures when a certificate is restricted to use RSA-PSS.
					
	
						Empty RSA-PSS parameters in the subjectPublicKeyInfo field are no longer printed as invalid when listing certificates.
					
	
						The --pss-sign option for creating regular RSA certificates signed with the RSA-PSS algorithm has been added.
					



				Support for certificates signed with RSA-PSS in certutil is provided as a Technology Preview.
			

				(BZ#1425514)
			

NSS is now able to verify RSA-PSS signatures on certificates

					Since the RHEL 7.5 version of the nss package, the Network Security Services (NSS) libraries provide verifying RSA-PSS signatures on certificates as a Technology Preview. Prior to this update, clients using NSS as the SSL backend were not able to establish a TLS connection to a server that offered only certificates signed with the RSA-PSS algorithm.
				

				Note that the functionality has the following limitations:
			
	
						The algorithm policy settings in the /etc/pki/nss-legacy/rhel7.config file do not apply to the hash algorithms used in RSA-PSS signatures.
					
	
						RSA-PSS parameters restrictions between certificate chains are ignored and only a single certificate is taken into account.
					



				(BZ#1432142)
			

USBGuard enables blocking USB devices while the screen is locked as a Technology Preview

					With the USBGuard framework, you can influence how an already running usbguard-daemon instance handles newly inserted USB devices by setting the value of the InsertedDevicePolicy runtime parameter. This functionality is provided as a Technology Preview, and the default choice is to apply the policy rules to figure out whether to authorize the device or not.
				

				See the Blocking USB devices while the screen is locked Knowledgebase article.
			

				(BZ#1480100)
			

Storage




Multi-queue I/O scheduling for SCSI

					Red Hat Enterprise Linux 7 includes a new multiple-queue I/O scheduling mechanism for block devices known as blk-mq. The scsi-mq package allows the Small Computer System Interface (SCSI) subsystem to make use of this new queuing mechanism. This functionality is provided as a Technology Preview and is not enabled by default. To enable it, add scsi_mod.use_blk_mq=Y to the kernel command line.
				

				Also note that although blk-mq is intended to offer improved performance, particularly for low-latency devices, it is not guaranteed to always provide better performance. Notably, in some cases, enabling scsi-mq can result in significantly deteriorated performance, especially on systems with many CPUs.
			

				(BZ#1109348)
			

Targetd plug-in from the libStorageMgmt API

					Since Red Hat Enterprise Linux 7.1, storage array management with libStorageMgmt, a storage array independent API, has been fully supported. The provided API is stable, consistent, and allows developers to programmatically manage different storage arrays and utilize the hardware-accelerated features provided. System administrators can also use libStorageMgmt to manually configure storage and to automate storage management tasks with the included command-line interface.
				

				The Targetd plug-in is not fully supported and remains a Technology Preview.
			

				(BZ#1119909)
			

SCSI-MQ as a Technology Preview in the qla2xxx and lpfc drivers

					The qla2xxx driver updated in Red Hat Enterprise Linux 7.4 can enable the use of SCSI-MQ (multiqueue) with the ql2xmqsupport=1 module parameter. The default value is 0 (disabled).
				

				The SCSI-MQ functionality is provided as a Technology Preview when used with the qla2xxx or the lpfc drivers.
			

				Note that a recent performance testing at Red Hat with async IO over Fibre Channel adapters using SCSI-MQ has shown significant performance degradation under certain conditions.
			

				(BZ#1414957)
			

System and Subscription Management




YUM 4 available as Technology Preview

					YUM version 4, a next generation of the YUM package manager, is available as a Technology Preview in the Red Hat Enterprise Linux 7 Extras repository.
				

				YUM 4 is based on the DNF technology and offers the following advantages over the standard YUM 3 used on RHEL 7:
			
	
						Increased performance
					
	
						Support for modular content
					
	
						Well-designed stable API for integration with tooling
					



				To install YUM 4, run the yum install nextgen-yum4 command.
			

				Make sure to install the dnf-plugin-subscription-manager package, which includes the subscription-manager plug-in. This plug-in is required for accessing protected repositories provided by the Red Hat Customer Portal or Red Hat Satellite 6, and for automatic updates of the /etc/yum.repos.d/redhat.repo file.
			

				To manage packages, use the yum4 command and its particular options the same way as the yum command.
			

				For detailed information about differences between the new YUM 4 tool and YUM 3, see Changes in DNF CLI compared to YUM.
			

				For instructions on how to enable the Extras repository, see the Knowledgebase article How to subscribe to the Extras channel/repo.
			

				(BZ#1461652)
			

Virtualization




USB 3.0 support for KVM guests

					USB 3.0 host adapter (xHCI) emulation for KVM guests remains a Technology Preview in Red Hat Enterprise Linux 7.
				

				(BZ#1103193)
			

Select Intel network adapters now support SR-IOV in RHEL guests on Hyper-V

					As a Technology Preview, Red Hat Enterprise Linux guest operating systems running on a Hyper-V hypervisor can now use the single-root I/O virtualization (SR-IOV) feature for Intel network adapters supported by the ixgbevf and i40evf drivers. This feature is enabled when the following conditions are met:
				
	
						SR-IOV support is enabled for the network interface controller (NIC)
					
	
						SR-IOV support is enabled for the virtual NIC
					
	
						SR-IOV support is enabled for the virtual switch
					
	
						The virtual function (VF) from the NIC is attached to the virtual machine.
					



				The feature is currently supported with Microsoft Windows Server 2019 and 2016.
			

				(BZ#1348508)
			

No-IOMMU mode for VFIO drivers

					As a Technology Preview, this update adds No-IOMMU mode for virtual function I/O (VFIO) drivers. The No-IOMMU mode provides the user with full user-space I/O (UIO) access to a direct memory access (DMA)-capable device without a I/O memory management unit (IOMMU). Note that in addition to not being supported, using this mode is not secure due to the lack of I/O management provided by IOMMU.
				

				(BZ#1299662)
			

Azure M416v2 as a host for RHEL 7 guests

					As a Technology Preview, the Azure M416v2 instance type can now be used as a host for virtual machines that use RHEL 7.6 and later as the guest operating systems.
				

				(BZ#1661654)
			

virt-v2v can convert Debian and Ubuntu guests

					As a Technology Preview, the virt-v2v utility can now convert Debian and Ubuntu guest virtual machines. Note that the following problems currently occur when performing this conversion:
				
	
						virt-v2v cannot change the default kernel in the GRUB2 configuration, and the kernel configured in the guest is not changed during the conversion, even if a more optimal version of the kernel is available on the guest.
					
	
						After converting a Debian or Ubuntu VMware guest to KVM, the name of the guest’s network interface may change, and thus requires manual configuration.
					



				(BZ#1387213)
			

GPU-based mediated devices now support the VNC console

					As a Technology Preview, the Virtual Network Computing (VNC) console is now available for use with GPU-based mediated devices, such as the NVIDIA vGPU technology. As a result, it is now possible to use these mediated devices for real-time rendering of a virtual machine’s graphical output.
				

				(BZ#1475770)
			

Open Virtual Machine Firmware

					The Open Virtual Machine Firmware (OVMF) is available as a Technology Preview in Red Hat Enterprise Linux 7. OVMF is a UEFI secure boot environment for AMD64 and Intel 64 guests. However, OVMF is not bootable with virtualization components available in RHEL 7. Note that OVMF is fully supported in RHEL 8.
				

				(BZ#653382)
			


Chapter 8. Known Issues




			This chapter documents known problems in Red Hat Enterprise Linux 7.
		
Authentication and Interoperability




Potential risk when using the default value for ldap_id_use_start_tls option

					When using ldap:// without TLS for identity lookups, it can pose a risk for an attack vector. Particularly a man-in-the-middle (MITM) attack which could allow an attacker to impersonate a user by altering, for example, the UID or GID of an object returned in an LDAP search.
				

				Currently, the SSSD configuration option to enforce TLS, ldap_id_use_start_tls, defaults to false. Ensure that your setup operates in a trusted environment and decide if it is safe to use unencrypted communication for id_provider = ldap. Note id_provider = ad and id_provider = ipa are not affected as they use encrypted connections protected by SASL and GSSAPI.
			

				If it is not safe to use unencrypted communication, enforce TLS by setting the ldap_id_use_start_tls option to true in the /etc/sssd/sssd.conf file. The default behavior is planned to be changed in a future release of RHEL.
			

				(JIRA:RHELPLAN-155168)
			

Compiler and Tools




GCC thread sanitizer included in RHEL no longer works

					Due to incompatible changes in kernel memory mapping, the thread sanitizer included with the GNU C Compiler (GCC) compiler version in RHEL no longer works. Additionally, the thread sanitizer cannot be adapted to the incompatible memory layout. As a result, it is no longer possible to use the GCC thread sanitizer included with RHEL.
				

				As a workaround, use the version of GCC included in Red Hat Developer Toolset to build code which uses the thread sanitizer.
			

				(BZ#1569484)
			

Desktop




The radeon driver fails to reset hardware correctly in the kexec context

					When booting a kernel from the currently running kernel, such as when performing the kdump process, the radeon kernel driver currently does not properly reset hardware. Instead, radeon terminates unexpectedly, which causes the rest of the kdump service to fail.
				

				To work around this bug, blacklist radeon in kdump by adding the following line to the /etc/kdump.conf file:
			

				dracut_args --omit-drivers "radeon"
			

				Afterwards, restart the machine and kdump.
			

				Note that in this scenario, no graphics will be available during kdump, but kdump will complete successfully.
			

				(BZ#1509444)
			

File Systems




System boot might fail due to persistent memory file systems

					Systems with a large amount of persistent memory take a long time to boot. If the /etc/fstab file configures persistent memory file systems, the system might time out waiting for the devices to become available. The boot process then fails and presents the user with an emergency prompt.
				

				To work around the problem, increase the DefaultTimeoutStartSec value in the /etc/systemd/system.conf file. Use a sufficiently large value, such as 1200s. As a result, the system boot no longer times out.
			

				(BZ#1666535, BZ#1634341)
			

Installation and Booting




RHEL 7.7 and later installations add spectre_v2=retpoline to Intel Cascade Lake systems 

					RHEL 7.7 and later installations add the spectre_v2=retpoline kernel parameter to Intel Cascade Lake systems, and as a consequence, system performance is affected. To work around this problem and ensure the best performance, complete the following steps.
				
	
						Remove the kernel boot parameter on Intel Cascade Lake systems:
					
# grubby --remove-args="spectre_v2=retpoline" --update-kernel=DEFAULT

	
						Reboot the system:
					
# reboot




				(BZ#1767612)
			

iSCSI installation failing with Emulex OneConnect card

					After connecting an Emulex OneConnect card and configuring it for iSCSI boot, when you start the RHEL installation, the Anaconda installer returns an exception and the installation terminates unexpectedly.
				

				To work around this problem, add the rd.iscsi.firmware parameter to the boot command line post installation and you will be able to successfully boot into RHEL. However, note that the boot process with this workaround takes a little longer.
			

				(BZ#1632274)
			

Kernel




The system boot sometimes fails on large systems

					During the boot process, the udev device manager sometimes generates too many rules on large systems. For example, the problem has manifested on a system with 32 TB of memory and 192 CPUs. As a consequence, the boot process becomes unresponsive or times out and switches to the emergency shell.
				

				To work around the problem, increase the udev.children-max value:
			
	
						Add the udev.children-max=1000 option to the kernel command line in the /etc/default/grub file. You can experiment with different values of udev.children-max to see which value results in the fastest boot on your system.
					
	
						Limit the udev.children-max value for the kdump kernel:
					

						Add the udev.children-max option to the KDUMP_COMMANDLINE_REMOVE line in the /etc/sysconfig/kdump file.
					

						If you do not specify the kdump option, the system might enter emergency mode after a kdump or fadump capture on IBM POWER systems.
					

	
						Restart the kdump service:
					
# systemctl restart kdump




				As a result, the system boots successfully.
			

				(BZ#1722855)
			

The mirror segment type causes system deadlock in stacked configurations

					The usage of the mirror segment type and putting any logical volumes on top of it causes system deadlock in stacked configurations. To work around this problem, Red Hat recommends using RAID 1 logical volumes with segment type raid1.
				

				To convert mirror devices to raid1, see Converting a Mirrored LVM Device to a RAID1 Device.
			

				(BZ#1772107)
			

The zlib compression format may slow down a vmcore capture

					The kdump configuration file uses the lzo compression format (makedumpfile -l) by default. Modification of the configuration file to use the zlib compression format (makedumpfile -c) is likely to bring a better compression factor at the expense of slowing down the vmcore capture process. As a consequence, it may take kdump approximately 4 times longer to capture a vmcore when zlib is used as compared to lzo. As a result, Red Hat recommends that you use the default lzo for cases where speed is the main driving factor. However, if the target machine is low on available space, zlib is a better option.
				

				(BZ#1737111)
			

Intel network device that uses the ice driver does not pass traffic when using bridge-over-VLAN topology

					Ethernet devices do not transmit Internet Control Message Protocol (ICMP) echo request and reply traffic if all of the following conditions meet:
				
	
						The Ethernet device uses the ice Intel driver.
					
	
						The Ethernet device is a member of a bridge.
					
	
						The bridge uses VLAN tagging according to the 802.1Q protocol
					



				As a consequence, Network Interface Controller (NIC) does not pass traffic for the described network topology. There is no workaround available to this problem.
			

				(BZ#1787295)
			

Networking




Verification of signatures using the MD5 hash algorithm is disabled in Red Hat Enterprise Linux 7

					It is impossible to connect to any Wi-Fi Protected Access (WPA) Enterprise Access Point (AP) that requires MD5 signed certificates. To work around this problem, copy the wpa_supplicant.service file from the /usr/lib/systemd/system/ directory to the /etc/systemd/system/ directory and add the following line to the Service section of the file:
				
Environment=OPENSSL_ENABLE_MD5_VERIFY=1

				Then run the systemctl daemon-reload command as root to reload the service file.
			
Important

					Note that MD5 certificates are highly insecure and Red Hat does not recommend using them.
				


				(BZ#1062656)
			

bind-utils DNS lookup utilities support fewer search domains than glibc

					The dig, host, and nslookup DNS lookup utilities from the bind-utils package support only up to 8 search domains, while the glibc resolver in the system supports any number of search domains. As a consequence, the DNS lookup utilities may get different results than applications when a search in the /etc/resolv.conf file contains more than 8 domains.
				

				To work around this problem, use one of the following:
			
	
						Full names ending with a dot, or
					
	
						Fewer than nine domains in the resolv.conf search clause.
					



				Note that it is not recommended to use more than three domains.
			

				(BZ#1758317)
			

Security




Auditd server does not start on remote logging servers using KRB5 peer authentication

					The SELinux policy does not contain the auditd_tmp_t file type for the temporary directories and files created by processes running under auditd_t SELinux type. This prevents starting the auditd service on a server when KRB5 peer authentication is used for remote logging.
				

				To work around this problem, either set auditd_t domain to permissive mode or build a custom SELinux policy that allows processes running under auditd_t type to create and modify files and directories in the /var/tmp directory. As a result, auditd server using KRB5 peer authentication for remote logging can be started only after applying the described workaround.
			

				(BZ#1752577)
			

Audit executable watches on symlinks do not work

					File monitoring provided by the -w option cannot directly track a path. It has to resolve the path to a device and an inode to make a comparison with the executed program. A watch monitoring an executable symlink monitors the device and an inode of the symlink itself instead of the program executed in memory, which is found from the resolution of the symlink. Even if the watch resolves the symlink to get the resulting executable program, the rule triggers on any multi-call binary called from a different symlink. This results in flooding logs with false positives. Consequently, Audit executable watches on symlinks do not work.
				

				To work around the problem, set up a watch for the resolved path of the program executable, and filter the resulting log messages using the last component listed in the comm= or proctitle= fields.
			

				(BZ#1421794)
			

Servers and Services




Upgrade to RHEL 7.8 fails when mariadb-test or postgresql-docs are installed on Workstation

					The mariadb-test and postgresql-docs packages have been moved to the Workstation Optional repository. Consequently, if these packages are installed, it is impossible to update a system with a Workstation variant to RHEL 7.8. To work around this problem, uninstall mariadb-test and postgresql-docs prior to upgrading to RHEL 7.8.
				

				(BZ#1749776)
			

FreeRADIUS silently truncates Tunnel-Passwords longer than 249 characters

					If a Tunnel-Password is longer than 249 characters, the FreeRADIUS service silently truncates it. This may lead to unexpected password incompatibilities with other systems.
				

				To work around the problem, choose a password that is 249 characters or fewer.
			

				(BZ#1463673)
			

Storage




The system sometimes becomes unresponsive in low-memory situations with external MD metadata

					The system might periodically become unresponsive if all of the following conditions occur:
				
	
						The Multiple Devices (MD) storage subsystem is configured to use external metadata arrays.
					
	
						The system reaches a low-memory situation.
					
	
						The MD user space performs an allocation that writes data back to the same device that MD is allocating for.
					



				To work around the problem, ensure that the system has enough free memory. As a result, the system does not become unresponsive when MD performs the allocation.
			

				(BZ#1703180)
			

Virtualization




Live migration of virtual machines between hosts with different physical address sizes does not work in some cases

					Live migration of a virtual machine (VM) that uses a hot-plugged CPU currently fails in some cases if the hosts have different physical address sizes. To work around this problem, do not live migrate between such hosts while using a CPU hot-plug. Alternatively, do not hot-plug a CPU to a VM that has been migrated to a host with a different physical address size.
				

				(BZ#1607311)
			

virt-clone always shows a 100% progress bar when --nonsparse is used

					Currently, when the virt-clone utility is used with the --nonparse option, the progress bar displayed in the CLI always shows 100% completion of the process. As a consequence, the user cannot see the actual progress of cloning the virtual machine.
				

				(BZ#1746771)
			

RHEL 7 virtual machines sometimes cannot boot on and migrate to Witherspoon hosts

					RHEL 7 virtual machines (VMs) that use the pseries-rhel7.6.0-sxxm machine type in some cases fail to boot on Power9 S922LC for HPC hosts (also known as Witherspoon) that use the DD2.3 CPU.
				

				Attempting to boot such a VM instead generates the following error message:
			
qemu-kvm: Requested safe indirect branch capability level not supported by kvm

				In addition, migrating VMs that use the pseries-rhel7.6.0-sxxm machine type to Witherspoon hosts from other hosts fails.
			

				(BZ#1751054)
			

kdump does not support setting nr_cpus to 2 or higher in Hyper-V virtual machines

					When using RHEL 7.8 as a guest operating system on a Microsoft Hyper-V hypervisor, the kdump kernel in some cases becomes unresponsive when the nr_cpus parameter is set to 2 or higher. To avoid this problem from occurring, do not change the default nr_cpus=1 parameter in the /etc/sysconfig/kdump file of the guest.
				

				(BZ#1773478)
			


Chapter 9. Deprecated Functionality




			This chapter provides an overview of functionality that has been deprecated in all minor releases of Red Hat Enterprise Linux 7 up to Red Hat Enterprise Linux 7.
		

			Deprecated functionality continues to be supported until the end of life of Red Hat Enterprise Linux 7. Deprecated functionality will likely not be supported in future major releases of this product and is not recommended for new deployments. For the most recent list of deprecated functionality within a particular major release, refer to the latest version of release documentation.
		

			Deprecated hardware components are not recommended for new deployments on the current or future major releases. Hardware driver updates are limited to security and critical fixes only. Red Hat recommends replacing this hardware as soon as reasonably feasible.
		

			A package can be deprecated and not recommended for further use. Under certain circumstances, a package can be removed from a product. Product documentation then identifies more recent packages that offer functionality similar, identical, or more advanced to the one deprecated, and provides further recommendations.
		

			For details regarding differences between RHEL 7 and RHEL 8, see Considerations in adopting RHEL 8.
		
Deprecated Packages




				The following packages are now deprecated. For information regarding replaced packages or availability in an unsupported RHEL 8 repository (if applicable), see Considerations in adopting RHEL 8.
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						qt5-qt3d-doc
					
	
						qt5-qtbase-doc
					
	
						qt5-qtcanvas3d-doc
					
	
						qt5-qtconnectivity-doc
					
	
						qt5-qtdeclarative-doc
					
	
						qt5-qtenginio
					
	
						qt5-qtenginio-devel
					
	
						qt5-qtenginio-doc
					
	
						qt5-qtenginio-examples
					
	
						qt5-qtgraphicaleffects-doc
					
	
						qt5-qtimageformats-doc
					
	
						qt5-qtlocation-doc
					
	
						qt5-qtmultimedia-doc
					
	
						qt5-qtquickcontrols-doc
					
	
						qt5-qtquickcontrols2-doc
					
	
						qt5-qtscript-doc
					
	
						qt5-qtsensors-doc
					
	
						qt5-qtserialbus-devel
					
	
						qt5-qtserialbus-doc
					
	
						qt5-qtserialport-doc
					
	
						qt5-qtsvg-doc
					
	
						qt5-qttools-doc
					
	
						qt5-qtwayland-doc
					
	
						qt5-qtwebchannel-doc
					
	
						qt5-qtwebsockets-doc
					
	
						qt5-qtx11extras-doc
					
	
						qt5-qtxmlpatterns-doc
					
	
						quagga
					
	
						quagga-contrib
					
	
						quota-devel
					
	
						qv4l2
					
	
						rarian-devel
					
	
						rcs
					
	
						rdate
					
	
						rdist
					
	
						readline-static
					
	
						realmd-devel-docs
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-as-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-bn-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-de-DE
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-en-US
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-es-ES
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-fr-FR
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-gu-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-hi-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-it-IT
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-ja-JP
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-kn-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-ko-KR
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-ml-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-mr-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-or-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-pa-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-pt-BR
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-ru-RU
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-ta-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-te-IN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-zh-CN
					
	
						Red_Hat_Enterprise_Linux-Release_Notes-7-zh-TW
					
	
						redhat-access-plugin-ipa
					
	
						redhat-bookmarks
					
	
						redhat-lsb-supplemental
					
	
						redhat-lsb-trialuse
					
	
						redhat-upgrade-dracut
					
	
						redhat-upgrade-dracut-plymouth
					
	
						redhat-upgrade-tool
					
	
						redland-mysql
					
	
						redland-pgsql
					
	
						redland-virtuoso
					
	
						regexp
					
	
						relaxngcc
					
	
						rest-devel
					
	
						resteasy-base-jettison-provider
					
	
						resteasy-base-tjws
					
	
						rhdb-utils
					
	
						rhino
					
	
						rhino-demo
					
	
						rhino-javadoc
					
	
						rhino-manual
					
	
						rhythmbox-devel
					
	
						rngom
					
	
						rngom-javadoc
					
	
						rp-pppoe
					
	
						rrdtool-php
					
	
						rrdtool-python
					
	
						rsh
					
	
						rsh-server
					
	
						rsyslog-libdbi
					
	
						rsyslog-udpspoof
					
	
						rtcheck
					
	
						rtctl
					
	
						ruby-tcltk
					
	
						rubygem-net-http-persistent
					
	
						rubygem-net-http-persistent-doc
					
	
						rubygem-thor
					
	
						rubygem-thor-doc
					
	
						rusers
					
	
						rusers-server
					
	
						rwho
					
	
						sac-javadoc
					
	
						samba-dc
					
	
						samba-devel
					
	
						satyr-devel
					
	
						satyr-python
					
	
						saxon
					
	
						saxon-demo
					
	
						saxon-javadoc
					
	
						saxon-manual
					
	
						saxon-scripts
					
	
						sbc-devel
					
	
						sblim-cim-client2
					
	
						sblim-cim-client2-javadoc
					
	
						sblim-cim-client2-manual
					
	
						sblim-cmpi-base
					
	
						sblim-cmpi-base-devel
					
	
						sblim-cmpi-base-test
					
	
						sblim-cmpi-fsvol
					
	
						sblim-cmpi-fsvol-devel
					
	
						sblim-cmpi-fsvol-test
					
	
						sblim-cmpi-network
					
	
						sblim-cmpi-network-devel
					
	
						sblim-cmpi-network-test
					
	
						sblim-cmpi-nfsv3
					
	
						sblim-cmpi-nfsv3-test
					
	
						sblim-cmpi-nfsv4
					
	
						sblim-cmpi-nfsv4-test
					
	
						sblim-cmpi-params
					
	
						sblim-cmpi-params-test
					
	
						sblim-cmpi-sysfs
					
	
						sblim-cmpi-sysfs-test
					
	
						sblim-cmpi-syslog
					
	
						sblim-cmpi-syslog-test
					
	
						sblim-gather
					
	
						sblim-gather-devel
					
	
						sblim-gather-provider
					
	
						sblim-gather-test
					
	
						sblim-indication_helper
					
	
						sblim-indication_helper-devel
					
	
						sblim-smis-hba
					
	
						sblim-testsuite
					
	
						sblim-wbemcli
					
	
						scannotation
					
	
						scannotation-javadoc
					
	
						scpio
					
	
						screen
					
	
						SDL-static
					
	
						seahorse-nautilus
					
	
						seahorse-sharing
					
	
						sendmail-sysvinit
					
	
						setools-devel
					
	
						setools-gui
					
	
						setools-libs-tcl
					
	
						setuptool
					
	
						shared-desktop-ontologies
					
	
						shared-desktop-ontologies-devel
					
	
						shim-unsigned-ia32
					
	
						shim-unsigned-x64
					
	
						sisu
					
	
						sisu-parent
					
	
						slang-slsh
					
	
						slang-static
					
	
						smbios-utils
					
	
						smbios-utils-bin
					
	
						smbios-utils-python
					
	
						snakeyaml
					
	
						snakeyaml-javadoc
					
	
						snapper
					
	
						snapper-devel
					
	
						snapper-libs
					
	
						sntp
					
	
						SOAPpy
					
	
						soprano
					
	
						soprano-apidocs
					
	
						soprano-devel
					
	
						source-highlight-devel
					
	
						sox
					
	
						sox-devel
					
	
						speex-tools
					
	
						spice-xpi
					
	
						sqlite-tcl
					
	
						squid-migration-script
					
	
						squid-sysvinit
					
	
						sssd-libwbclient-devel
					
	
						sssd-polkit-rules
					
	
						stax2-api
					
	
						stax2-api-javadoc
					
	
						strigi
					
	
						strigi-devel
					
	
						strigi-libs
					
	
						strongimcv
					
	
						subversion-kde
					
	
						subversion-python
					
	
						subversion-ruby
					
	
						sudo-devel
					
	
						suitesparse-doc
					
	
						suitesparse-static
					
	
						supermin-helper
					
	
						svgpart
					
	
						svrcore
					
	
						svrcore-devel
					
	
						sweeper
					
	
						syslinux-devel
					
	
						syslinux-perl
					
	
						system-config-date
					
	
						system-config-date-docs
					
	
						system-config-firewall
					
	
						system-config-firewall-base
					
	
						system-config-firewall-tui
					
	
						system-config-keyboard
					
	
						system-config-keyboard-base
					
	
						system-config-language
					
	
						system-config-printer
					
	
						system-config-users-docs
					
	
						system-switch-java
					
	
						systemd-sysv
					
	
						t1lib
					
	
						t1lib-apps
					
	
						t1lib-devel
					
	
						t1lib-static
					
	
						t1utils
					
	
						taglib-doc
					
	
						talk
					
	
						talk-server
					
	
						tang-nagios
					
	
						targetd
					
	
						tcl-pgtcl
					
	
						tclx
					
	
						tclx-devel
					
	
						tcp_wrappers
					
	
						tcp_wrappers-devel
					
	
						tcp_wrappers-libs
					
	
						teamd-devel
					
	
						teckit-devel
					
	
						telepathy-farstream
					
	
						telepathy-farstream-devel
					
	
						telepathy-filesystem
					
	
						telepathy-gabble
					
	
						telepathy-glib
					
	
						telepathy-glib-devel
					
	
						telepathy-glib-vala
					
	
						telepathy-haze
					
	
						telepathy-logger
					
	
						telepathy-logger-devel
					
	
						telepathy-mission-control
					
	
						telepathy-mission-control-devel
					
	
						telepathy-salut
					
	
						tex-preview
					
	
						texinfo
					
	
						texlive-collection-documentation-base
					
	
						texlive-mh
					
	
						texlive-mh-doc
					
	
						texlive-misc
					
	
						texlive-thailatex
					
	
						texlive-thailatex-doc
					
	
						tix-doc
					
	
						tncfhh
					
	
						tncfhh-devel
					
	
						tncfhh-examples
					
	
						tncfhh-libs
					
	
						tncfhh-utils
					
	
						tog-pegasus-test
					
	
						tokyocabinet-devel-doc
					
	
						tomcat
					
	
						tomcat-admin-webapps
					
	
						tomcat-docs-webapp
					
	
						tomcat-el-2.2-api
					
	
						tomcat-javadoc
					
	
						tomcat-jsp-2.2-api
					
	
						tomcat-jsvc
					
	
						tomcat-lib
					
	
						tomcat-servlet-3.0-api
					
	
						tomcat-webapps
					
	
						totem-devel
					
	
						totem-pl-parser-devel
					
	
						tracker-devel
					
	
						tracker-docs
					
	
						tracker-needle
					
	
						tracker-preferences
					
	
						trang
					
	
						trousers-static
					
	
						txw2
					
	
						txw2-javadoc
					
	
						unique3
					
	
						unique3-devel
					
	
						unique3-docs
					
	
						uriparser
					
	
						uriparser-devel
					
	
						usbguard-devel
					
	
						usbredir-server
					
	
						ustr
					
	
						ustr-debug
					
	
						ustr-debug-static
					
	
						ustr-devel
					
	
						ustr-static
					
	
						uuid-c++
					
	
						uuid-c++-devel
					
	
						uuid-dce
					
	
						uuid-dce-devel
					
	
						uuid-perl
					
	
						uuid-php
					
	
						v4l-utils
					
	
						v4l-utils-devel-tools
					
	
						vala-doc
					
	
						valadoc
					
	
						valadoc-devel
					
	
						valgrind-openmpi
					
	
						velocity-demo
					
	
						velocity-javadoc
					
	
						velocity-manual
					
	
						vemana2000-fonts
					
	
						vigra
					
	
						vigra-devel
					
	
						virtuoso-opensource
					
	
						virtuoso-opensource-utils
					
	
						vlgothic-p-fonts
					
	
						vsftpd-sysvinit
					
	
						vte3
					
	
						vte3-devel
					
	
						wayland-doc
					
	
						webkitgtk3
					
	
						webkitgtk3-devel
					
	
						webkitgtk3-doc
					
	
						webkitgtk4-doc
					
	
						webrtc-audio-processing-devel
					
	
						weld-parent
					
	
						whois
					
	
						woodstox-core
					
	
						woodstox-core-javadoc
					
	
						wordnet
					
	
						wordnet-browser
					
	
						wordnet-devel
					
	
						wordnet-doc
					
	
						ws-commons-util
					
	
						ws-commons-util-javadoc
					
	
						ws-jaxme
					
	
						ws-jaxme-javadoc
					
	
						ws-jaxme-manual
					
	
						wsdl4j
					
	
						wsdl4j-javadoc
					
	
						wvdial
					
	
						x86info
					
	
						xchat-tcl
					
	
						xdg-desktop-portal-devel
					
	
						xerces-c
					
	
						xerces-c-devel
					
	
						xerces-c-doc
					
	
						xerces-j2-demo
					
	
						xerces-j2-javadoc
					
	
						xferstats
					
	
						xguest
					
	
						xhtml2fo-style-xsl
					
	
						xhtml2ps
					
	
						xisdnload
					
	
						xml-commons-apis-javadoc
					
	
						xml-commons-apis-manual
					
	
						xml-commons-apis12
					
	
						xml-commons-apis12-javadoc
					
	
						xml-commons-apis12-manual
					
	
						xml-commons-resolver-javadoc
					
	
						xmlgraphics-commons
					
	
						xmlgraphics-commons-javadoc
					
	
						xmlrpc-c-apps
					
	
						xmlrpc-client
					
	
						xmlrpc-common
					
	
						xmlrpc-javadoc
					
	
						xmlrpc-server
					
	
						xmlsec1-gcrypt-devel
					
	
						xmlsec1-nss-devel
					
	
						xmlto-tex
					
	
						xmlto-xhtml
					
	
						xmltoman
					
	
						xorg-x11-apps
					
	
						xorg-x11-drv-intel-devel
					
	
						xorg-x11-drv-keyboard
					
	
						xorg-x11-drv-mouse
					
	
						xorg-x11-drv-mouse-devel
					
	
						xorg-x11-drv-openchrome
					
	
						xorg-x11-drv-openchrome-devel
					
	
						xorg-x11-drv-synaptics
					
	
						xorg-x11-drv-synaptics-devel
					
	
						xorg-x11-drv-vmmouse
					
	
						xorg-x11-drv-void
					
	
						xorg-x11-server-source
					
	
						xorg-x11-xkb-extras
					
	
						xpp3
					
	
						xpp3-javadoc
					
	
						xpp3-minimal
					
	
						xsettings-kde
					
	
						xstream
					
	
						xstream-javadoc
					
	
						xulrunner
					
	
						xulrunner-devel
					
	
						xz-compat-libs
					
	
						yelp-xsl-devel
					
	
						yum-langpacks
					
	
						yum-NetworkManager-dispatcher
					
	
						yum-plugin-filter-data
					
	
						yum-plugin-fs-snapshot
					
	
						yum-plugin-keys
					
	
						yum-plugin-list-data
					
	
						yum-plugin-local
					
	
						yum-plugin-merge-conf
					
	
						yum-plugin-ovl
					
	
						yum-plugin-post-transaction-actions
					
	
						yum-plugin-pre-transaction-actions
					
	
						yum-plugin-protectbase
					
	
						yum-plugin-ps
					
	
						yum-plugin-rpm-warm-cache
					
	
						yum-plugin-show-leaves
					
	
						yum-plugin-upgrade-helper
					
	
						yum-plugin-verify
					
	
						yum-updateonboot
					



Deprecated Device Drivers




				The following device drivers continue to be supported until the end of life of Red Hat Enterprise Linux 7 but will likely not be supported in future major releases of this product and are not recommended for new deployments.
			
	
						3w-9xxx
					
	
						3w-sas
					
	
						aic79xx
					
	
						aoe
					
	
						arcmsr
					
	
						ata drivers:
					
	
								acard-ahci
							
	
								sata_mv
							
	
								sata_nv
							
	
								sata_promise
							
	
								sata_qstor
							
	
								sata_sil
							
	
								sata_sil24
							
	
								sata_sis
							
	
								sata_svw
							
	
								sata_sx4
							
	
								sata_uli
							
	
								sata_via
							
	
								sata_vsc
							



	
						bfa
					
	
						cxgb3
					
	
						cxgb3i
					
	
						e1000
					
	
						floppy
					
	
						hptiop
					
	
						initio
					
	
						isci
					
	
						iw_cxgb3
					
	
						mptbase
					
	
						mptctl
					
	
						mptsas
					
	
						mptscsih
					
	
						mptspi
					
	
						mtip32xx
					
	
						mvsas
					
	
						mvumi
					
	
						OSD drivers:
					
	
								osd
							
	
								libosd
							



	
						osst
					
	
						pata drivers:
					
	
								pata_acpi
							
	
								pata_ali
							
	
								pata_amd
							
	
								pata_arasan_cf
							
	
								pata_artop
							
	
								pata_atiixp
							
	
								pata_atp867x
							
	
								pata_cmd64x
							
	
								pata_cs5536
							
	
								pata_hpt366
							
	
								pata_hpt37x
							
	
								pata_hpt3x2n
							
	
								pata_hpt3x3
							
	
								pata_it8213
							
	
								pata_it821x
							
	
								pata_jmicron
							
	
								pata_marvell
							
	
								pata_netcell
							
	
								pata_ninja32
							
	
								pata_oldpiix
							
	
								pata_pdc2027x
							
	
								pata_pdc202xx_old
							
	
								pata_piccolo
							
	
								pata_rdc
							
	
								pata_sch
							
	
								pata_serverworks
							
	
								pata_sil680
							
	
								pata_sis
							
	
								pata_via
							
	
								pdc_adma
							



	
						pm80xx(pm8001)
					
	
						pmcraid
					
	
						qla3xxx
					
	
						qlcnic
					
	
						qlge
					
	
						stex
					
	
						sx8
					
	
						tulip
					
	
						ufshcd
					
	
						wireless drivers:
					
	
								carl9170
							
	
								iwl4965
							
	
								iwl3945
							
	
								mwl8k
							
	
								rt73usb
							
	
								rt61pci
							
	
								rtl8187
							
	
								wil6210
							






Deprecated Adapters




				The following adapters continue to be supported until the end of life of Red Hat Enterprise Linux 7 but will likely not be supported in future major releases of this product and are not recommended for new deployments. Other adapters from the mentioned drivers that are not listed here remain unchanged.
			

				PCI IDs are in the format of vendor:device:subvendor:subdevice. If the subdevice or subvendor:subdevice entry is not listed, devices with any values of such missing entries have been deprecated.
			

				To check the PCI IDs of the hardware on your system, run the lspci -nn command.
			
	
						The following adapters from the aacraid driver have been deprecated:
					
	
								PERC 2/Si (Iguana/PERC2Si), PCI ID 0x1028:0x0001:0x1028:0x0001
							
	
								PERC 3/Di (Opal/PERC3Di), PCI ID 0x1028:0x0002:0x1028:0x0002
							
	
								PERC 3/Si (SlimFast/PERC3Si), PCI ID 0x1028:0x0003:0x1028:0x0003
							
	
								PERC 3/Di (Iguana FlipChip/PERC3DiF), PCI ID 0x1028:0x0004:0x1028:0x00d0
							
	
								PERC 3/Di (Viper/PERC3DiV), PCI ID 0x1028:0x0002:0x1028:0x00d1
							
	
								PERC 3/Di (Lexus/PERC3DiL), PCI ID 0x1028:0x0002:0x1028:0x00d9
							
	
								PERC 3/Di (Jaguar/PERC3DiJ), PCI ID 0x1028:0x000a:0x1028:0x0106
							
	
								PERC 3/Di (Dagger/PERC3DiD), PCI ID 0x1028:0x000a:0x1028:0x011b
							
	
								PERC 3/Di (Boxster/PERC3DiB), PCI ID 0x1028:0x000a:0x1028:0x0121
							
	
								catapult, PCI ID 0x9005:0x0283:0x9005:0x0283
							
	
								tomcat, PCI ID 0x9005:0x0284:0x9005:0x0284
							
	
								Adaptec 2120S (Crusader), PCI ID 0x9005:0x0285:0x9005:0x0286
							
	
								Adaptec 2200S (Vulcan), PCI ID 0x9005:0x0285:0x9005:0x0285
							
	
								Adaptec 2200S (Vulcan-2m), PCI ID 0x9005:0x0285:0x9005:0x0287
							
	
								Legend S220 (Legend Crusader), PCI ID 0x9005:0x0285:0x17aa:0x0286
							
	
								Legend S230 (Legend Vulcan), PCI ID 0x9005:0x0285:0x17aa:0x0287
							
	
								Adaptec 3230S (Harrier), PCI ID 0x9005:0x0285:0x9005:0x0288
							
	
								Adaptec 3240S (Tornado), PCI ID 0x9005:0x0285:0x9005:0x0289
							
	
								ASR-2020ZCR SCSI PCI-X ZCR (Skyhawk), PCI ID 0x9005:0x0285:0x9005:0x028a
							
	
								ASR-2025ZCR SCSI SO-DIMM PCI-X ZCR (Terminator), PCI ID 0x9005:0x0285:0x9005:0x028b
							
	
								ASR-2230S + ASR-2230SLP PCI-X (Lancer), PCI ID 0x9005:0x0286:0x9005:0x028c
							
	
								ASR-2130S (Lancer), PCI ID 0x9005:0x0286:0x9005:0x028d
							
	
								AAR-2820SA (Intruder), PCI ID 0x9005:0x0286:0x9005:0x029b
							
	
								AAR-2620SA (Intruder), PCI ID 0x9005:0x0286:0x9005:0x029c
							
	
								AAR-2420SA (Intruder), PCI ID 0x9005:0x0286:0x9005:0x029d
							
	
								ICP9024RO (Lancer), PCI ID 0x9005:0x0286:0x9005:0x029e
							
	
								ICP9014RO (Lancer), PCI ID 0x9005:0x0286:0x9005:0x029f
							
	
								ICP9047MA (Lancer), PCI ID 0x9005:0x0286:0x9005:0x02a0
							
	
								ICP9087MA (Lancer), PCI ID 0x9005:0x0286:0x9005:0x02a1
							
	
								ICP5445AU (Hurricane44), PCI ID 0x9005:0x0286:0x9005:0x02a3
							
	
								ICP9085LI (Marauder-X), PCI ID 0x9005:0x0285:0x9005:0x02a4
							
	
								ICP5085BR (Marauder-E), PCI ID 0x9005:0x0285:0x9005:0x02a5
							
	
								ICP9067MA (Intruder-6), PCI ID 0x9005:0x0286:0x9005:0x02a6
							
	
								Themisto Jupiter Platform, PCI ID 0x9005:0x0287:0x9005:0x0800
							
	
								Themisto Jupiter Platform, PCI ID 0x9005:0x0200:0x9005:0x0200
							
	
								Callisto Jupiter Platform, PCI ID 0x9005:0x0286:0x9005:0x0800
							
	
								ASR-2020SA SATA PCI-X ZCR (Skyhawk), PCI ID 0x9005:0x0285:0x9005:0x028e
							
	
								ASR-2025SA SATA SO-DIMM PCI-X ZCR (Terminator), PCI ID 0x9005:0x0285:0x9005:0x028f
							
	
								AAR-2410SA PCI SATA 4ch (Jaguar II), PCI ID 0x9005:0x0285:0x9005:0x0290
							
	
								CERC SATA RAID 2 PCI SATA 6ch (DellCorsair), PCI ID 0x9005:0x0285:0x9005:0x0291
							
	
								AAR-2810SA PCI SATA 8ch (Corsair-8), PCI ID 0x9005:0x0285:0x9005:0x0292
							
	
								AAR-21610SA PCI SATA 16ch (Corsair-16), PCI ID 0x9005:0x0285:0x9005:0x0293
							
	
								ESD SO-DIMM PCI-X SATA ZCR (Prowler), PCI ID 0x9005:0x0285:0x9005:0x0294
							
	
								AAR-2610SA PCI SATA 6ch, PCI ID 0x9005:0x0285:0x103C:0x3227
							
	
								ASR-2240S (SabreExpress), PCI ID 0x9005:0x0285:0x9005:0x0296
							
	
								ASR-4005, PCI ID 0x9005:0x0285:0x9005:0x0297
							
	
								IBM 8i (AvonPark), PCI ID 0x9005:0x0285:0x1014:0x02F2
							
	
								IBM 8i (AvonPark Lite), PCI ID 0x9005:0x0285:0x1014:0x0312
							
	
								IBM 8k/8k-l8 (Aurora), PCI ID 0x9005:0x0286:0x1014:0x9580
							
	
								IBM 8k/8k-l4 (Aurora Lite), PCI ID 0x9005:0x0286:0x1014:0x9540
							
	
								ASR-4000 (BlackBird), PCI ID 0x9005:0x0285:0x9005:0x0298
							
	
								ASR-4800SAS (Marauder-X), PCI ID 0x9005:0x0285:0x9005:0x0299
							
	
								ASR-4805SAS (Marauder-E), PCI ID 0x9005:0x0285:0x9005:0x029a
							
	
								ASR-3800 (Hurricane44), PCI ID 0x9005:0x0286:0x9005:0x02a2
							
	
								Perc 320/DC, PCI ID 0x9005:0x0285:0x1028:0x0287
							
	
								Adaptec 5400S (Mustang), PCI ID 0x1011:0x0046:0x9005:0x0365
							
	
								Adaptec 5400S (Mustang), PCI ID 0x1011:0x0046:0x9005:0x0364
							
	
								Dell PERC2/QC, PCI ID 0x1011:0x0046:0x9005:0x1364
							
	
								HP NetRAID-4M, PCI ID 0x1011:0x0046:0x103c:0x10c2
							
	
								Dell Catchall, PCI ID 0x9005:0x0285:0x1028
							
	
								Legend Catchall, PCI ID 0x9005:0x0285:0x17aa
							
	
								Adaptec Catch All, PCI ID 0x9005:0x0285
							
	
								Adaptec Rocket Catch All, PCI ID 0x9005:0x0286
							
	
								Adaptec NEMER/ARK Catch All, PCI ID 0x9005:0x0288
							



	
						The following adapters from the mpt2sas driver have been deprecated:
					
	
								SAS2004, PCI ID 0x1000:0x0070
							
	
								SAS2008, PCI ID 0x1000:0x0072
							
	
								SAS2108_1, PCI ID 0x1000:0x0074
							
	
								SAS2108_2, PCI ID 0x1000:0x0076
							
	
								SAS2108_3, PCI ID 0x1000:0x0077
							
	
								SAS2116_1, PCI ID 0x1000:0x0064
							
	
								SAS2116_2, PCI ID 0x1000:0x0065
							
	
								SSS6200, PCI ID 0x1000:0x007E
							



	
						The following adapters from the megaraid_sas driver have been deprecated:
					
	
								Dell PERC5, PCI ID 0x1028:0x0015
							
	
								SAS1078R, PCI ID 0x1000:0x0060
							
	
								SAS1078DE, PCI ID 0x1000:0x007C
							
	
								SAS1064R, PCI ID 0x1000:0x0411
							
	
								VERDE_ZCR, PCI ID 0x1000:0x0413
							
	
								SAS1078GEN2, PCI ID 0x1000:0x0078
							
	
								SAS0079GEN2, PCI ID 0x1000:0x0079
							
	
								SAS0073SKINNY, PCI ID 0x1000:0x0073
							
	
								SAS0071SKINNY, PCI ID 0x1000:0x0071
							



	
						The following adapters from the qla2xxx driver have been deprecated:
					
	
								ISP24xx, PCI ID 0x1077:0x2422
							
	
								ISP24xx, PCI ID 0x1077:0x2432
							
	
								ISP2422, PCI ID 0x1077:0x5422
							
	
								QLE220, PCI ID 0x1077:0x5432
							
	
								QLE81xx, PCI ID 0x1077:0x8001
							
	
								QLE10000, PCI ID 0x1077:0xF000
							
	
								QLE84xx, PCI ID 0x1077:0x8044
							
	
								QLE8000, PCI ID 0x1077:0x8432
							
	
								QLE82xx, PCI ID 0x1077:0x8021
							



	
						The following adapters from the qla4xxx driver have been deprecated:
					
	
								QLOGIC_ISP8022, PCI ID 0x1077:0x8022
							
	
								QLOGIC_ISP8324, PCI ID 0x1077:0x8032
							
	
								QLOGIC_ISP8042, PCI ID 0x1077:0x8042
							



	
						The following adapters from the be2iscsi driver have been deprecated:
					
	
								BladeEngine 2 (BE2) Devices
							
	
										BladeEngine2 10Gb iSCSI Initiator (generic), PCI ID 0x19a2:0x212
									
	
										OneConnect OCe10101, OCm10101, OCe10102, OCm10102 BE2 adapter family, PCI ID 0x19a2:0x702
									
	
										OCe10100 BE2 adapter family, PCI ID 0x19a2:0x703
									



	
								BladeEngine 3 (BE3) Devices
							
	
										OneConnect TOMCAT iSCSI, PCI ID 0x19a2:0x0712
									
	
										BladeEngine3 iSCSI, PCI ID 0x19a2:0x0222
									






	
						The following Ethernet adapters controlled by the be2net driver have been deprecated:
					
	
								BladeEngine 2 (BE2) Devices
							
	
										OneConnect TIGERSHARK NIC, PCI ID 0x19a2:0x0700
									
	
										BladeEngine2 Network Adapter, PCI ID 0x19a2:0x0211
									



	
								BladeEngine 3 (BE3) Devices
							
	
										OneConnect TOMCAT NIC, PCI ID 0x19a2:0x0710
									
	
										BladeEngine3 Network Adapter, PCI ID 0x19a2:0x0221
									






	
						The following adapters from the lpfc driver have been deprecated:
					
	
								BladeEngine 2 (BE2) Devices
							
	
										OneConnect TIGERSHARK FCoE, PCI ID 0x19a2:0x0704
									



	
								BladeEngine 3 (BE3) Devices
							
	
										OneConnect TOMCAT FCoE, PCI ID 0x19a2:0x0714
									



	
								Fibre Channel (FC) Devices
							
	
										FIREFLY, PCI ID 0x10df:0x1ae5
									
	
										PROTEUS_VF, PCI ID 0x10df:0xe100
									
	
										BALIUS, PCI ID 0x10df:0xe131
									
	
										PROTEUS_PF, PCI ID 0x10df:0xe180
									
	
										RFLY, PCI ID 0x10df:0xf095
									
	
										PFLY, PCI ID 0x10df:0xf098
									
	
										LP101, PCI ID 0x10df:0xf0a1
									
	
										TFLY, PCI ID 0x10df:0xf0a5
									
	
										BSMB, PCI ID 0x10df:0xf0d1
									
	
										BMID, PCI ID 0x10df:0xf0d5
									
	
										ZSMB, PCI ID 0x10df:0xf0e1
									
	
										ZMID, PCI ID 0x10df:0xf0e5
									
	
										NEPTUNE, PCI ID 0x10df:0xf0f5
									
	
										NEPTUNE_SCSP, PCI ID 0x10df:0xf0f6
									
	
										NEPTUNE_DCSP, PCI ID 0x10df:0xf0f7
									
	
										FALCON, PCI ID 0x10df:0xf180
									
	
										SUPERFLY, PCI ID 0x10df:0xf700
									
	
										DRAGONFLY, PCI ID 0x10df:0xf800
									
	
										CENTAUR, PCI ID 0x10df:0xf900
									
	
										PEGASUS, PCI ID 0x10df:0xf980
									
	
										THOR, PCI ID 0x10df:0xfa00
									
	
										VIPER, PCI ID 0x10df:0xfb00
									
	
										LP10000S, PCI ID 0x10df:0xfc00
									
	
										LP11000S, PCI ID 0x10df:0xfc10
									
	
										LPE11000S, PCI ID 0x10df:0xfc20
									
	
										PROTEUS_S, PCI ID 0x10df:0xfc50
									
	
										HELIOS, PCI ID 0x10df:0xfd00
									
	
										HELIOS_SCSP, PCI ID 0x10df:0xfd11
									
	
										HELIOS_DCSP, PCI ID 0x10df:0xfd12
									
	
										ZEPHYR, PCI ID 0x10df:0xfe00
									
	
										HORNET, PCI ID 0x10df:0xfe05
									
	
										ZEPHYR_SCSP, PCI ID 0x10df:0xfe11
									
	
										ZEPHYR_DCSP, PCI ID 0x10df:0xfe12
									



	
								Lancer FCoE CNA Devices
							
	
										OCe15104-FM, PCI ID 0x10df:0xe260
									
	
										OCe15102-FM, PCI ID 0x10df:0xe260
									
	
										OCm15108-F-P, PCI ID 0x10df:0xe260
									









Other Deprecated Functionality



Python 2 has been deprecated

				In the next major release, RHEL 8, Python 3.6 is the default Python implementation, and only limited support for Python 2.7 is provided.
			

				See the Conservative Python 3 Porting Guide for information on how to migrate large code bases to Python 3.
			
LVM libraries and LVM Python bindings have been deprecated

				The lvm2app library and LVM Python bindings, which are provided by the lvm2-python-libs package, have been deprecated.
			

				Red Hat recommends the following solutions instead:
			
	
						The LVM D-Bus API in combination with the lvm2-dbusd service. This requires using Python version 3.
					
	
						The LVM command-line utilities with JSON formatting. This formatting has been available since the lvm2 package version 2.02.158.
					
	
						The libblockdev library for C and C++.
					


Mirrored mirror log has been deprecated in LVM

				The mirrored mirror log feature of mirrored LVM volumes has been deprecated. A future major release of Red Hat Enterprise Linux will no longer support creating or activating LVM volumes with a mirrored mirror log.
			

				The recommended replacements are:
			
	
						RAID1 LVM volumes. The main advantage of RAID1 volumes is their ability to work even in degraded mode and to recover after a transient failure. For information on converting mirrored volumes to RAID1, see the Converting a Mirrored LVM Device to a RAID1 Device section in the LVM Administration guide.
					
	
						Disk mirror log. To convert a mirrored mirror log to disk mirror log, use the following command: lvconvert --mirrorlog disk my_vg/my_lv.
					


The clvmd daemon has been deprecated

				The clvmd daemon for managing shared storage devices has been deprecated. A future major release of Red Hat Enterprise linux will instead use the lvmlockd daemon.
			
The lvmetad daemon has been deprecated

				The lvmetad daemon for caching metadata has been deprecated. In a future major release of Red Hat Enterprise Linux, LVM will always read metadata from disk.
			

				Previously, autoactivation of logical volumes was indirectly tied to the use_lvmetad setting in the lvm.conf configuration file. The correct way to disable autoactivation continues to be setting auto_activation_volume_list=[] (an empty list) in the lvm.conf file.
			
The sap-hana-vmware Tuned profile has been deprecated

				The sap-hana-vmware Tuned profile has been deprecated. For backward compatibility, this profile is still provided in the tuned-profiles-sap-hana package, but the profile will be removed in future major release of Red Hat Enterprise Linux. The recommended replacement is the sap-hanaTuned profile.
			
Deprecated packages related to Identity Management and security

				The following packages have been deprecated and will not be included in a future major release of Red Hat Enterprise Linux:
			
	Deprecated packages	Proposed replacement package or product
	 
								authconfig
							

							 	 
								authselect
							

							 
	 
								pam_pkcs11
							

							 	 
								sssd [a]
							

							 
	 
								pam_krb5
							

							 	 
								sssd
							

							 
	 
								openldap-servers
							

							 	 
								Depending on the use case, migrate to Identity Management included in Red Hat Enterprise Linux; or to Red Hat Directory Server. [b]
							

							 
	 
								mod_auth_kerb
							

							 	 
								mod_auth_gssapi
							

							 
	 
								python-kerberos
							

							 
								python-krbV
							

							 	 
								python-gssapi
							

							 
	 
								python-requests-kerberos
							

							 	 
								python-requests-gssapi
							

							 
	 
								hesiod
							

							 	 
								No replacement available.
							

							 
	 
								mod_nss
							

							 	 
								mod_ssl
							

							 
	 
								mod_revocator
							

							 	 
								No replacement available.
							

							 
	[a] 
									System Security Services Daemon (SSSD) contains enhanced smart card functionality.
								

[b] 
									Red Hat Directory Server requires a valid Directory Server subscription. For details, see also What is the support status of the LDAP-server shipped with Red Hat Enterprise Linux? in Red Hat Knowledgebase.
								




The Clevis HTTP pin has been deprecated

				The Clevis HTTP pin has been deprecated and this feature will not be included in the next major version of Red Hat Enterprise Linux and will remain out of the distribution until a further notice.
			
crypto-utils has been deprecated

				The crypto-utils packages have been deprecated, and they will not be available in a future major version of Red Hat Enterprise Linux. You can use tools provided by the openssl, gnutls-utils, and nss-tools packages instead.
			
NSS SEED ciphers have been deprecated

				The Mozilla Network Security Services (NSS) library will not support Transport Layer Security (TLS) cipher suites that use a SEED cipher in a future release. For deployments that rely on SEED ciphers, Red Hat recommends enabling support for other cipher suites. This way, you ensure smooth transitions when NSS will remove support for them.
			

				Note that the SEED ciphers are already disabled by default in RHEL.
			
All-numeric user and group names in shadow-utils have been deprecated

				Creating user and group names consisting purely of numeric characters using the useradd and groupadd commands has been deprecated and will be removed from the system with the next major release. Such names can potentially confuse many tools that work with user and group names and user and group ids (which are numbers).
			
3DES is removed from the Python SSL default cipher list

				The Triple Data Encryption Standard (3DES) algorithm has been removed from the Python SSL default cipher list. This enables Python applications using SSL to be PCI DSS-compliant.
			
sssd-secrets has been deprecated

				The sssd-secrets component of the System Security Services Daemon (SSSD) has been deprecated in Red Hat Enterprise Linux 7.6. This is because Custodia, a secrets service provider, available as a Technology Preview, is no longer actively developed. Use other Identity Management tools to store secrets, for example the Vaults.
			
Support for earlier IdM servers and for IdM replicas at domain level 0 will be limited

				Red Hat does not plan to support using Identity Management (IdM) servers running Red Hat Enterprise Linux (RHEL) 7.3 and earlier with IdM clients of the next major release of RHEL. If you plan to introduce client systems running on the next major version of RHEL into a deployment that is currently managed by IdM servers running on RHEL 7.3 or earlier, be aware that you will need to upgrade the servers, moving them to RHEL 7.4 or later.
			

				In the next major release of RHEL, only domain level 1 replicas will be supported. Before introducing IdM replicas running on the next major version of RHEL into an existing deployment, be aware that you will need to upgrade all IdM servers to RHEL 7.4 or later, and change the domain level to 1.
			

				Consider planning the upgrade in advance if your deployment will be affected.
			
Bug-fix only support for the nss-pam-ldapd and NIS packages in the next major release of Red Hat Enterprise Linux

				The nss-pam-ldapd packages and packages related to the NIS server will be released in the future major release of Red Hat Enterprise Linux but will receive a limited scope of support. Red Hat will accept bug reports but no new requests for enhancements. Customers are advised to migrate to the following replacement solutions:
			
	Affected packages	Proposed replacement package or product
	 
								nss-pam-ldapd
							

							 	 
								sssd
							

							 
	 
								ypserv
							

							 
								ypbind
							

							 
								portmap
							

							 
								yp-tools
							

							 	 
								Identity Management in Red Hat Enterprise Linux
							

							 


Use the Go Toolset instead of golang

				The golang package, previously available in the Optional repository, will no longer receive updates in Red Hat Enterprise Linux 7. Developers are encouraged to use the Go Toolset instead.
			
mesa-private-llvm will be replaced with llvm-private

				The mesa-private-llvm package, which contains the LLVM-based runtime support for Mesa, will be replaced in a future minor release of Red Hat Enterprise Linux 7 with the llvm-private package.
			
libdbi and libdbi-drivers have been deprecated

				The libdbi and libdbi-drivers packages will not be included in the next Red Hat Enterprise Linux (RHEL) major release.
			
Ansible deprecated in the Extras repository

				Ansible and its dependencies will no longer be updated through the Extras repository. Instead, the Red Hat Ansible Engine product has been made available to Red Hat Enterprise Linux subscriptions and will provide access to the official Ansible Engine channel. Customers who have previously installed Ansible and its dependencies from the Extras repository are advised to enable and update from the Ansible Engine channel, or uninstall the packages as future errata will not be provided from the Extras repository.
			

				Ansible was previously provided in Extras (for AMD64 and Intel 64 architectures, and IBM POWER, little endian) as a runtime dependency of, and limited in support to, the Red Hat Enterprise Linux (RHEL) System Roles. Ansible Engine is available today for AMD64 and Intel 64 architectures, with IBM POWER, little endian availability coming soon.
			

				Note that Ansible in the Extras repository was not a part of the Red Hat Enterprise Linux FIPS validation process.
			

				The following packages have been deprecated from the Extras repository:
			
	
						ansible(-doc)
					
	
						libtomcrypt
					
	
						libtommath(-devel)
					
	
						python2-crypto
					
	
						python2-jmespath
					
	
						python-httplib2
					
	
						python-paramiko(-doc)
					
	
						python-passlib
					
	
						sshpass
					



				For more information and guidance, see the Knowledgebase article at https://access.redhat.com/articles/3359651.
			

				Note that Red Hat Enterprise Linux System Roles continue to be distributed though the Extras repository. Although Red Hat Enterprise Linux System Roles no longer depend on the ansible package, installing ansible from the Ansible Engine repository is still needed to run playbooks which use Red Hat Enterprise Linux System Roles.
			
signtool has been deprecated and moved to unsupported-tools

				The signtool tool from the nss packages, which uses insecure signature algorithms, has been deprecated. The signtool executable has been moved to the /usr/lib64/nss/unsupported-tools/ or /usr/lib/nss/unsupported-tools/ directory, depending on the platform.
			
SSL 3.0 and RC4 are disabled by default in NSS

				Support for the RC4 ciphers in the TLS protocols and the SSL 3.0 protocol is disabled by default in the NSS library. Applications that require RC4 ciphers or SSL 3.0 protocol for interoperability do not work in default system configuration.
			

				It is possible to re-enable those algorithms by editing the /etc/pki/nss-legacy/nss-rhel7.config file. To re-enable RC4, remove the :RC4 string from the disallow= list. To re-enable SSL 3.0 change the TLS-VERSION-MIN=tls1.0 option to ssl3.0.
			
TLS compression support has been removed from nss

				To prevent security risks, such as the CRIME attack, support for TLS compression in the NSS library has been removed for all TLS versions. This change preserves the API compatibility.
			
Public web CAs are no longer trusted for code signing by default

				The Mozilla CA certificate trust list distributed with Red Hat Enterprise Linux 7.5 no longer trusts any public web CAs for code signing. As a consequence, any software that uses the related flags, such as NSS or OpenSSL, no longer trusts these CAs for code signing by default. The software continues to fully support code signing trust. Additionally, it is still possible to configure CA certificates as trusted for code signing using system configuration.
			
Sendmail has been deprecated

				Sendmail has been deprecated in Red Hat Enterprise Linux 7. Customers are advised to use Postfix, which is configured as the default Mail Transfer Agent (MTA).
			
dmraid has been deprecated

				Since Red Hat Enterprise Linux 7.5, the dmraid packages have been deprecated. It will stay available in Red Hat Enterprise Linux 7 releases but a future major release will no longer support legacy hybrid combined hardware and software RAID host bus adapter (HBA).
			
Automatic loading of DCCP modules through socket layer is now disabled by default

				For security reasons, automatic loading of the Datagram Congestion Control Protocol (DCCP) kernel modules through socket layer is now disabled by default. This ensures that userspace applications can not maliciously load any modules. All DCCP related modules can still be loaded manually through the modprobe program.
			

				The /etc/modprobe.d/dccp-blacklist.conf configuration file for blacklisting the DCCP modules is included in the kernel package. Entries included there can be cleared by editing or removing this file to restore the previous behavior.
			

				Note that any re-installation of the same kernel package or of a different version does not override manual changes. If the file is manually edited or removed, these changes persist across package installations.
			
rsyslog-libdbi has been deprecated

				The rsyslog-libdbi sub-package, which contains one of the less used rsyslog module, has been deprecated and will not be included in a future major release of Red Hat Enterprise Linux. Removing unused or rarely used modules helps users to conveniently find a database output to use.
			
The inputname option of the rsyslog imudp module has been deprecated

				The inputname option of the imudp module for the rsyslog service has been deprecated. Use the name option instead.
			
SMBv1 is no longer installed with Microsoft Windows 10 and 2016 (updates 1709 and later)

				Microsoft announced that the Server Message Block version 1 (SMBv1) protocol will no longer be installed with the latest versions of Microsoft Windows and Microsoft Windows Server. Microsoft also recommends users to disable SMBv1 on earlier versions of these products.
			

				This update impacts Red Hat customers who operate their systems in a mixed Linux and Windows environment. Red Hat Enterprise Linux 7.1 and earlier support only the SMBv1 version of the protocol. Support for SMBv2 was introduced in Red Hat Enterprise Linux 7.2.
			

				For details on how this change affects Red Hat customers, see SMBv1 no longer installed with latest Microsoft Windows 10 and 2016 update (version 1709) in Red Hat Knowledgebase.
			
The -ok option of the tc command has been deprecated

				The -ok option of the tc command has been deprecated and this feature will not be included in the next major version of Red Hat Enterprise Linux.
			
FedFS has been deprecated

				Federated File System (FedFS) has been deprecated because the upstream FedFS project is no longer being actively maintained. Red Hat recommends migrating FedFS installations to use autofs, which provides more flexible functionality.
			
Btrfs has been deprecated

				The Btrfs file system has been in Technology Preview state since the initial release of Red Hat Enterprise Linux 6. Red Hat will not be moving Btrfs to a fully supported feature and it will be removed in a future major release of Red Hat Enterprise Linux.
			

				The Btrfs file system did receive numerous updates from the upstream in Red Hat Enterprise Linux 7.4 and will remain available in the Red Hat Enterprise Linux 7 series. However, this is the last planned update to this feature.
			
tcp_wrappers deprecated

				The tcp_wrappers package has been deprecated. tcp_wrappers provides a library and a small daemon program that can monitor and filter incoming requests for audit, cyrus-imap, dovecot, nfs-utils, openssh, openldap, proftpd, sendmail, stunnel, syslog-ng, vsftpd, and various other network services.
			
nautilus-open-terminal replaced with gnome-terminal-nautilus

				Since Red Hat Enterprise Linux 7.3, the nautilus-open-terminal package has been deprecated and replaced with the gnome-terminal-nautilus package. This package provides a Nautilus extension that adds the Open in Terminal option to the right-click context menu in Nautilus. nautilus-open-terminal is replaced by gnome-terminal-nautilus during the system upgrade.
			
sslwrap() removed from Python

				The sslwrap() function has been removed from Python 2.7. After the 466 Python Enhancement Proposal was implemented, using this function resulted in a segmentation fault. The removal is consistent with upstream.
			

				Red Hat recommends using the ssl.SSLContext class and the ssl.SSLContext.wrap_socket() function instead. Most applications can simply use the ssl.create_default_context() function, which creates a context with secure default settings. The default context uses the system’s default trust store, too.
			
Symbols from libraries linked as dependencies no longer resolved by ld

				Previously, the ld linker resolved any symbols present in any linked library, even if some libraries were linked only implicitly as dependencies of other libraries. This allowed developers to use symbols from the implicitly linked libraries in application code and omit explicitly specifying these libraries for linking.
			

				For security reasons, ld has been changed to not resolve references to symbols in libraries linked implicitly as dependencies.
			

				As a result, linking with ld fails when application code attempts to use symbols from libraries not declared for linking and linked only implicitly as dependencies. To use symbols from libraries linked as dependencies, developers must explicitly link against these libraries as well.
			

				To restore the previous behavior of ld, use the -copy-dt-needed-entries command-line option. (BZ#1292230)
			
Windows guest virtual machine support limited

				As of Red Hat Enterprise Linux 7, Windows guest virtual machines are supported only under specific subscription programs, such as Advanced Mission Critical (AMC).
			
libnetlink is deprecated

				The libnetlink library contained in the iproute-devel package has been deprecated. The user should use the libnl and libmnl libraries instead.
			
S3 and S4 power management states for KVM have been deprecated

				Native KVM support for the S3 (suspend to RAM) and S4 (suspend to disk) power management states has been discontinued. This feature was previously available as a Technology Preview.
			
The Certificate Server plug-in udnPwdDirAuth is discontinued

				The udnPwdDirAuth authentication plug-in for the Red Hat Certificate Server was removed in Red Hat Enterprise Linux 7.3. Profiles using the plug-in are no longer supported. Certificates created with a profile using the udnPwdDirAuth plug-in are still valid if they have been approved.
			
Red Hat Access plug-in for IdM is discontinued

				The Red Hat Access plug-in for Identity Management (IdM) was removed in Red Hat Enterprise Linux 7.3. During the update, the redhat-access-plugin-ipa package is automatically uninstalled. Features previously provided by the plug-in, such as Knowledgebase access and support case engagement, are still available through the Red Hat Customer Portal. Red Hat recommends to explore alternatives, such as the redhat-support-tool tool.
			
The Ipsilon identity provider service for federated single sign-on

				The ipsilon packages were introduced as Technology Preview in Red Hat Enterprise Linux 7.2. Ipsilon links authentication providers and applications or utilities to allow for single sign-on (SSO).
			

				Red Hat does not plan to upgrade Ipsilon from Technology Preview to a fully supported feature. The ipsilon packages will be removed from Red Hat Enterprise Linux in a future minor release.
			

				Red Hat has released Red Hat Single Sign-On as a web SSO solution based on the Keycloak community project. Red Hat Single Sign-On provides greater capabilities than Ipsilon and is designated as the standard web SSO solution across the Red Hat product portfolio.
			
Several rsyslog options deprecated

				The rsyslog utility version in Red Hat Enterprise Linux 7.4 has deprecated a large number of options. These options no longer have any effect and cause a warning to be displayed.
			
	
						The functionality previously provided by the options -c, -u, -q, -x, -A, -Q, -4, and -6 can be achieved using the rsyslog configuration.
					
	
						There is no replacement for the functionality previously provided by the options -l and -s
					


Deprecated symbols from the memkind library

				The following symbols from the memkind library have been deprecated:
			
	
						memkind_finalize()
					
	
						memkind_get_num_kind()
					
	
						memkind_get_kind_by_partition()
					
	
						memkind_get_kind_by_name()
					
	
						memkind_partition_mmap()
					
	
						memkind_get_size()
					
	
						MEMKIND_ERROR_MEMALIGN
					
	
						MEMKIND_ERROR_MALLCTL
					
	
						MEMKIND_ERROR_GETCPU
					
	
						MEMKIND_ERROR_PMTT
					
	
						MEMKIND_ERROR_TIEDISTANCE
					
	
						MEMKIND_ERROR_ALIGNMENT
					
	
						MEMKIND_ERROR_MALLOCX
					
	
						MEMKIND_ERROR_REPNAME
					
	
						MEMKIND_ERROR_PTHREAD
					
	
						MEMKIND_ERROR_BADPOLICY
					
	
						MEMKIND_ERROR_REPPOLICY
					


Options of Sockets API Extensions for SCTP (RFC 6458) deprecated

				The options SCTP_SNDRCV, SCTP_EXTRCV and SCTP_DEFAULT_SEND_PARAM of Sockets API Extensions for the Stream Control Transmission Protocol have been deprecated per the RFC 6458 specification.
			

				New options SCTP_SNDINFO, SCTP_NXTINFO, SCTP_NXTINFO and SCTP_DEFAULT_SNDINFO have been implemented as a replacement for the deprecated options.
			
Managing NetApp ONTAP using SSLv2 and SSLv3 is no longer supported by libstorageMgmt

				The SSLv2 and SSLv3 connections to the NetApp ONTAP storage array are no longer supported by the libstorageMgmt library. Users can contact NetApp support to enable the Transport Layer Security (TLS) protocol.
			
dconf-dbus-1 has been deprecated and dconf-editor is now delivered separately

				With this update, the dconf-dbus-1 API has been removed. However, the dconf-dbus-1 library has been backported to preserve binary compatibility. Red Hat recommends using the GDBus library instead of dconf-dbus-1.
			

				The dconf-error.h file has been renamed to dconf-enums.h. In addition, the dconf Editor is now delivered in the separate dconf-editor package.
			
FreeRADIUS no longer accepts Auth-Type := System

				The FreeRADIUS server no longer accepts the Auth-Type := System option for the rlm_unix authentication module. This option has been replaced by the use of the unix module in the authorize section of the configuration file.
			
The libcxgb3 library and the cxgb3 firmware package have been deprecated

				The libcxgb3 library provided by the libibverbs package and the cxgb3 firmware package have been deprecated. They continue to be supported in Red Hat Enterprise Linux 7 but will likely not be supported in the next major releases of this product. This change corresponds with the deprecation of the cxgb3, cxgb3i, and iw_cxgb3 drivers listed above.
			
SFN4XXX adapters have been deprecated

				Starting with Red Hat Enterprise Linux 7.4, SFN4XXX Solarflare network adapters have been deprecated. Previously, Solarflare had a single driver sfc for all adapters. Recently, support of SFN4XXX was split from sfc and moved into a new SFN4XXX-only driver, called sfc-falcon. Both drivers continue to be supported at this time, but sfc-falcon and SFN4XXX support is scheduled for removal in a future major release.
			
Software-initiated-only FCoE storage technologies have been deprecated

				The software-initiated-only type of the Fibre Channel over Ethernet (FCoE) storage technology has been deprecated due to limited customer adoption. The software-initiated-only storage technology will remain supported for the life of Red Hat Enterprise Linux 7. The deprecation notice indicates the intention to remove software-initiated-based FCoE support in a future major release of Red Hat Enterprise Linux.
			

				It is important to note that the hardware support and the associated user-space tools (such as drivers, libfc, or libfcoe) are unaffected by this deprecation notice.
			

				For details regarding changes to FCoE support in RHEL 8, see Considerations in adopting RHEL 8.
			
Target mode in Software FCoE and Fibre Channel has been deprecated
	
						Software FCoE:
					

						The NIC Software FCoE target functionality has been deprecated and will remain supported for the life of Red Hat Enterprise Linux 7. The deprecation notice indicates the intention to remove the NIC Software FCoE target functionality support in a future major release of Red Hat Enterprise Linux. For more information regarding changes to FCoE support in RHEL 8, see Considerations in adopting RHEL 8.
					

	
						Fibre Channel:
					

						Target mode in Fibre Channel has been deprecated and will remain supported for the life of Red Hat Enterprise Linux 7. Target mode will be disabled for the tcm_fc and qla2xxx drivers in a future major release of Red Hat Enterprise Linux.
					



Containers using the libvirt-lxc tooling have been deprecated

				The following libvirt-lxc packages are deprecated since Red Hat Enterprise Linux 7.1:
			
	
						libvirt-daemon-driver-lxc
					
	
						libvirt-daemon-lxc
					
	
						libvirt-login-shell
					



				Future development on the Linux containers framework is now based on the docker command-line interface. libvirt-lxc tooling may be removed in a future release of Red Hat Enterprise Linux (including Red Hat Enterprise Linux 7) and should not be relied upon for developing custom container management applications.
			

				For more information, see the Red Hat KnowledgeBase article.
			
The Perl and shell scripts for Directory Server have been deprecated

				The Perl and shell scripts, which are provided by the 389-ds-base package, have been deprecated. The scripts will be replaced by new utilities in the next major release of Red Hat Enterprise Linux.
			
libguestfs can no longer inspect ISO installer files

				The libguestfs library does no longer support inspecting ISO installer files, for example using the guestfish or virt-inspector utilities. Use the osinfo-detect command for inspecting ISO files instead. This command can be obtained from the libosinfo package.
			
Creating internal snapshots of virtual machines has been deprecated

				Due to their lack of optimization and stability, internal virtual machine snapshots are now deprecated. In their stead, external snapshots are recommended for use. For more information, including instructions for creating external snapshots, see the Virtualization Deployment and Admnistration Guide.
			
IVSHMEM has been deprecated

				The inter-VM shared memory device (IVSHMEM) feature has been deprecated. Therefore, in a future major release of RHEL, if a virtual machine (VM) is configured to share memory between multiple virtual machines in the form of a PCI device that exposes memory to guests, the VM will fail to boot.
			
The gnome-shell-browser-plugin subpackage has been deprecated

				Since the Firefox Extended Support Release (ESR 60), Firefox no longer supports the Netscape Plugin Application Programming Interface (NPAPI) that was used by the gnome-shell-browser-plugin subpackage. The subpackage, which provided the functionality to install GNOME Shell Extensions, has thus been deprecated. The installation of GNOME Shell Extensions is now handled directly in the gnome-software package.
			
The VDO read cache has been deprecated

				The read cache functionality in Virtual Data Optimizer (VDO) has been deprecated. The read cache is disabled by default on new VDO volumes.
			

				In the next major Red Hat Enterprise Linux release, the read cache functionality will be removed, and you will no longer be able to enable it using the --readCache option of the vdo utility.
			
cpuid has been deprecated

				The cpuid command has been deprecated. A future major release of Red Hat Enterprise Linux will no longer support using cpuid to dump the information about CPUID instruction for each CPU. To obtain similar information, use the lscpu command instead.
			
KDE has been deprecated

				KDE Plasma Workspaces (KDE), which has been provided as an alternative to the default GNOME desktop environment has been deprecated. A future major release of Red Hat Enterprise Linux will no longer support using KDE instead of the default GNOME desktop environment.
			
Using virt-install with NFS locations is deprecated

				With a future major version of Red Hat Enterprise Linux, the virt-install utility will not be able to mount NFS locations. As a consequence, attempting to install a virtual machine using virt-install with a NFS address as a value of the --location option will fail. To work around this change, mount your NFS share prior to using virt-install, or use a HTTP location.
			
The lwresd daemon has been deprecated

				The lwresd daemon, which is a part of the bind package, has been deprecated. A future major release of Red Hat Enterprise Linux will no longer support providing name lookup services to clients that use the BIND 9 lightweight resolver library with lwresd.
			

				The recommended replacements are:
			
	
						The systemd-resolved daemon and nss-resolve API, provided by the systemd package
					
	
						The unbound library API and daemon, provided by the unbound and unbound-libs packages
					
	
						The getaddrinfo and related glibc library calls
					


The /etc/sysconfig/nfs file and legacy NFS service names have been deprecated

				A future major Red Hat Enterprise Linux release will move the NFS configuration from the /etc/sysconfig/nfs file to /etc/nfs.conf.
			

				Red Hat Enterprise Linux 7 currently supports both of these files. Red Hat recommends that you use the new /etc/nfs.conf file to make NFS configuration in all versions of Red Hat Enterprise Linux compatible with automated configuration systems.
			

				Additionally, the following NFS service aliases will be removed and replaced by their upstream names:
			
	
						nfs.service, replaced by nfs-server.service
					
	
						nfs-secure.service, replaced by rpc-gssd.service
					
	
						rpcgssd.service, replaced by rpc-gssd.service
					
	
						nfs-idmap.service, replaced by nfs-idmapd.service
					
	
						rpcidmapd.service, replaced by nfs-idmapd.service
					
	
						nfs-lock.service, replaced by rpc-statd.service
					
	
						nfslock.service, replaced by rpc-statd.service
					


The JSON export functionality has been removed from the nft utility

				Previously, the nft utility provided an export feature, but the exported content could contain internal ruleset representation details, which was likely to change without further notice. For this reason, the deprecated export functionality has been removed from nft starting with RHEL 7.7. Future versions of nft, such as provided by RHEL 8, contain a high-level JSON API. However, this API not available in RHEL 7.7.
			
The openvswitch-2.0.0-7 package in the RHEL 7 Optional repository has been deprecated

				RHEL 7.5 introduced the openvswitch-2.0.0-7.el7 package in the RHEL 7 Optional repository as a dependency of the NetworkManager-ovs package. This dependency no longer exists and, as a result, openvswitch-2.0.0-7.el7 is now deprecated.
			

				Note that Red Hat does not support packages in the RHEL 7 Optional repository and that openvswitch-2.0.0-7.el7 will not be updated in the future. For this reason, do not use this package in production environments.
			
Deprecated PHP extensions

				The following PHP extensions have been deprecated:
			
	
						aspell
					
	
						mysql
					
	
						memcache
					


Deprecated Apache HTTP Server modules

				The following modules of the Apache HTTP Server have been deprecated:
			
	
						mod_file_cache
					
	
						mod_nss
					
	
						mod_perl
					


Apache Tomcat has been deprecated

				The Apache Tomcat server, a servlet container for the Java Servlet and JavaServer Pages (JSP) technologies, has been deprecated. Red Hat recommends that users requiring a servlet container use the JBoss Web Server.
			
The DES algorithm is deprecated in IdM

				Due to security reasons, the Data Encryption Standard (DES) algorithm is deprecated in Identity Management (IdM). The MIT Kerberos libraries provided by the krb5-libs package do not support using the Data Encryption Standard (DES) in new deployments. Use DES only for compatibility reasons if your environment does not support any newer algorithm.
			

				Red Hat also recommends to avoid using RC4 ciphers over Kerberos. While DES is deprecated, the Server Message Block (SMB) protocol still uses RC4. However, the SMB protocol can also use the secure AES algorithms.
			

				For further details, see:
			
	
						MIT Kerberos Documentation - Retiring DES
					
	
						RFC6649: Deprecate DES, RC4-HMAC-EXP, and Other Weak Cryptographic Algorithms in Kerberos
					


real(kind=16) type support has been removed from libquadmath library

				real(kind=16) type support has been removed from the libquadmath library in the compat-libgfortran-41 package in order to preserve ABI compatibility.
			
Deprecated glibc features

				The following features of the GNU C library provided by the glibc packages have been deprecated:
			
	
						the librtkaio library
					
	
						Sun RPC and NIS interfaces
					


Deprecated features of the GDB debugger

				The following features and capabilities of the GDB debugger have been deprecated:
			
	
						debugging Java programs built with the gcj compiler
					
	
						HP-UX XDB compatibility mode and the -xdb option
					
	
						Sun version of the stabs format
					


Development headers and static libraries from valgrind-devel have been deprecated

				The valgrind-devel sub-package includes development files for developing custom Valgrind tools. These files do not have a guaranteed API, have to be linked statically, are unsupported, and thus have been deprecated. Red Hat recommends to use the other development files and header files for valgrind-aware programs from the valgrind-devel package such as valgrind.h, callgrind.h, drd.h, helgrind.h, and memcheck.h, which are stable and well supported.
			
The nosegneg libraries for 32-bit Xen have been deprecated

				The glibc i686 packages contain an alternative glibc build, which avoids the use of the thread descriptor segment register with negative offsets (nosegneg). This alternative build is only used in the 32-bit version of the Xen Project hypervisor without hardware virtualization support, as an optimization to reduce the cost of full paravirtualization. This alternative build is deprecated.
			
Ada, Go, and Objective C/C++ build capability in GCC has been deprecated

				Capability for building code in the Ada (GNAT), GCC Go, and Objective C/C++ languages using the GCC compiler has been deprecated.
			

				To build Go code, use the Go Toolset instead.
			
Deprecated Kickstart commands and options

				The following Kickstart commands and options have been deprecated:
			
	
						upgrade
					
	
						btrfs
					
	
						part btrfs and partition btrfs
					
	
						part --fstype btrfs and partition --fstype btrfs
					
	
						logvol --fstype btrfs
					
	
						raid --fstype btrfs
					
	
						unsupported_hardware
					



				Where only specific options and values are listed, the base command and its other options are not deprecated.
			
The env option in virt-who has become deprecated

				With this update, the virt-who utility no longer uses the env option for hypervisor detection. As a consequence, Red Hat discourages the use of env in your virt-who configurations, as the option will not have the intended effect.
			
AGP graphics card have been deprecatd

				Graphics cards using the Accelerated Graphics Port (AGP) bus have been deprecated and are not supported in RHEL 8. AGP graphics cards are rarely used in 64-bit machines and the bus has been replaced by PCI-Express.
			
The copy_file_range() call has been disabled on local file systems and in NFS

				The copy_file_range() system call on local file systems contains multiple issues that are difficult to fix. To avoid file corruptions, copy_file_range() support on local file systems has been disabled in RHEL 7.8. If an application uses the call in this case, copy_file_range() now returns an ENOSYS error.
			

				For the same reason, the server-side-copy feature has been disabled in the NFS server. However, the NFS client still supports copy_file_range() when accessing a server that supports server-side-copy.
			


Appendix A. Component Versions




			This appendix provides a list of key components and their versions in the Red Hat Enterprise Linux 7 release.
		
Table A.1. Component Versions
	Component	Version
	 
							kernel
						

						 	 
							3.10.0-1127
						

						 
	 
							kernel-alt
						

						 	 
							4.14.0-115
						

						 
	 
							QLogic qla2xxx driver
						

						 	 
							10.01.00.20.07.8-k
						

						 
	 
							QLogic qla4xxx driver
						

						 	 
							5.04.00.00.07.02-k0
						

						 
	 
							Emulex lpfc driver
						

						 	 
							0:12.0.0.13
						

						 
	 
							iSCSI initiator utils (iscsi-initiator-utils)
						

						 	 
							6.2.0.874-17
						

						 
	 
							DM-Multipath (device-mapper-multipath)
						

						 	 
							0.4.9-131
						

						 
	 
							LVM (lvm2)
						

						 	 
							2.02.186-7
						

						 
	 
							qemu-kvm[a]
						

						 	 
							1.5.3-173
						

						 
	 
							qemu-kvm-ma[b]
						

						 	 
							2.12.0-33
						

						 
	[a] 
								The qemu-kvm packages provide KVM virtualization on AMD64 and Intel 64 systems.
							

[b] 
								The qemu-kvm-ma packages provide KVM virtualization on IBM POWER8, IBM POWER9, and IBM Z. Note that KVM virtualization on IBM POWER9 and IBM Z also requires using the kernel-alt packages.
							






Appendix B. List of tickets by component



	Component	Tickets
	 
							389-ds-base
						

						 	 
							BZ#1740693, BZ#1662461, BZ#1732053, BZ#1749236, BZ#1639342, BZ#1723545, BZ#1724914, BZ#1739182, BZ#1749595, BZ#1756182, BZ#1685059
						

						 
	 
							anaconda
						

						 	 
							BZ#1680606, BZ#1712987, BZ#1767612
						

						 
	 
							ansible
						

						 	 
							BZ#1410996, BZ#1439896, BZ#1660838
						

						 
	 
							bind
						

						 	 
							BZ#1758317
						

						 
	 
							corosync
						

						 	 
							BZ#1413573
						

						 
	 
							criu
						

						 	 
							BZ#1400230
						

						 
	 
							custodia
						

						 	 
							BZ#1403214
						

						 
	 
							desktop
						

						 	 
							BZ#1509444, BZ#1481411
						

						 
	 
							dnf
						

						 	 
							BZ#1461652
						

						 
	 
							fence-agents
						

						 	 
							BZ#1476401
						

						 
	 
							filesystems
						

						 	 
							BZ#1666535, BZ#1274459, BZ#1111712, BZ#1206277, BZ#1477977
						

						 
	 
							firewalld
						

						 	 
							BZ#1738785, BZ#1723610, BZ#1637675, BZ#1713823
						

						 
	 
							freeradius
						

						 	 
							BZ#1463673
						

						 
	 
							fwupd
						

						 	 
							BZ#1623466
						

						 
	 
							gnome-shell
						

						 	 
							BZ#1720286, BZ#1539772, BZ#1481395
						

						 
	 
							hardware-enablement
						

						 	 
							BZ#1660791, BZ#1062759, BZ#1384452, BZ#1519746, BZ#1454918, BZ#1454916
						

						 
	 
							identity-management
						

						 	 
							BZ#1405325
						

						 
	 
							ipa
						

						 	 
							BZ#1711172, BZ#1544470, BZ#1754494, BZ#1733209, BZ#1691939, BZ#1583950, BZ#1755223, BZ#1115294, BZ#1298286, BZ#1518939
						

						 
	 
							java-1.8.0-openjdk
						

						 	 
							BZ#1498932, BZ#1746874
						

						 
	 
							kernel-rt
						

						 	 
							BZ#1708718, BZ#1550584
						

						 
	 
							kernel
						

						 	 
							BZ#1801759, BZ#1713642, BZ#1373519, BZ#1808458, BZ#1724027, BZ#1708465, BZ#1722855, BZ#1772107, BZ#1737111, BZ#1770232, BZ#1787295, BZ#1807077, BZ#1559615, BZ#1230959, BZ#1460849, BZ#1464377, BZ#1457533, BZ#1503123, BZ#1589397, BZ#1726642
						

						 
	 
							kexec-tools
						

						 	 
							BZ#1723492
						

						 
	 
							libcacard
						

						 	 
							BZ#917867
						

						 
	 
							libguestfs
						

						 	 
							BZ#1387213
						

						 
	 
							libreswan
						

						 	 
							BZ#1375750
						

						 
	 
							libteam
						

						 	 
							BZ#1704451
						

						 
	 
							libvirt
						

						 	 
							BZ#1475770
						

						 
	 
							lorax-composer
						

						 	 
							BZ#1718473
						

						 
	 
							lvm2
						

						 	 
							BZ#1642162
						

						 
	 
							mariadb
						

						 	 
							BZ#1731062
						

						 
	 
							networking
						

						 	 
							BZ#1712737, BZ#1712918, BZ#1722686, BZ#1698551, BZ#1729033, BZ#1700691, BZ#1711520, BZ#1062656, BZ#916384, BZ#916382, BZ#755087, BZ#1259547, BZ#1393375
						

						 
	 
							nss
						

						 	 
							BZ#1431210, BZ#1425514, BZ#1432142
						

						 
	 
							openscap
						

						 	 
							BZ#1767826
						

						 
	 
							ovmf
						

						 	 
							BZ#653382
						

						 
	 
							pacemaker
						

						 	 
							BZ#1710422, BZ#1781820
						

						 
	 
							pcs
						

						 	 
							BZ#1433016
						

						 
	 
							perl-Socket
						

						 	 
							BZ#1693293
						

						 
	 
							pki-core
						

						 	 
							BZ#1523330
						

						 
	 
							python-blivet
						

						 	 
							BZ#1632274
						

						 
	 
							python-kdcproxy
						

						 	 
							BZ#1746107
						

						 
	 
							rear
						

						 	 
							BZ#1693608
						

						 
	 
							resource-agents
						

						 	 
							BZ#1513957
						

						 
	 
							rsyslog
						

						 	 
							BZ#1309698
						

						 
	 
							samba
						

						 	 
							BZ#1724991
						

						 
	 
							scap-security-guide
						

						 	 
							BZ#1691336, BZ#1755192, BZ#1791583, BZ#1726698, BZ#1777862
						

						 
	 
							selinux-policy
						

						 	 
							BZ#1687497, BZ#1727379, BZ#1651253, BZ#1752577
						

						 
	 
							services
						

						 	 
							BZ#1749776
						

						 
	 
							sos
						

						 	 
							BZ#1704957
						

						 
	 
							sssd
						

						 	 
							BZ#1068725
						

						 
	 
							storage
						

						 	 
							BZ#1649493, BZ#1642968, BZ#1710533, BZ#1703180, BZ#1109348, BZ#1119909, BZ#1414957
						

						 
	 
							systemd
						

						 	 
							BZ#1284974
						

						 
	 
							tools
						

						 	 
							BZ#1569484
						

						 
	 
							usbguard
						

						 	 
							BZ#1480100
						

						 
	 
							virtualization
						

						 	 
							BZ#1607311, BZ#1746771, BZ#1751054, BZ#1773478, BZ#1103193, BZ#1348508, BZ#1299662, BZ#1661654
						

						 



Appendix C. Revision History



	0.1-2
	
						Fri Apr 28 2023, Lucie Vařáková (lvarakova@redhat.com)
					
	
								Added a known issue (Authentication and Interoperability).
							



	0.1-1
	
						Tue Mar 02 2021, Lenka Špačková (lspackova@redhat.com)
					
	
								Updated a link to Upgrading from RHEL 6 to RHEL 7.
							
	
								Fixed CentOS Linux name.
							



	0.1-0
	
						Thu Jun 25 2020, Jaroslav Klech (jklech@redhat.com)
					
	
								Various improvements to Device Drivers chapter.
							



	0.0-9
	
						Thu Jun 18 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Added a known issue related to Audit (Security).
							



	0.0-8
	
						Thu May 28 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Added the qlcnic and qlge drivers to the list of deprecated drivers.
							



	0.0-7
	
						Tue May 05 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Added an enhancement related to GNOME.
							



	0.0-6
	
						Tue Apr 28 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Updated information about in-place upgrades in Overview.
							



	0.0-5
	
						Fri Apr 3 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Added a known issue (Networking).
							
	
								Added a bug fix (Authentication and Interoperability).
							
	
								Added a deprecated functionality (NSS SEED ciphers).
							



	0.0-4
	
						Wed Apr 1 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Aero adapters are now fully supported (Hardware Enablement).
							
	
								Added a known issue (Servers and Services).
							



	0.0-3
	
						Tue Mar 31 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Release of the Red Hat Enterprise Linux 7.8 Release Notes.
							



	0.0-2
	
						Wed Feb 12 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Provided a complete kernel version to Architectures and New Features chapters.
							
	
								Various additions and updates to individual release note descriptions.
							



	0.0-1
	
						Mon Feb 03 2020, Lenka Špačková (lspackova@redhat.com)
					
	
								Added Important Changes to External Kernel Parameters.
							
	
								Added Device Drivers.
							
	
								Various additions and updates to individual release note descriptions.
							



	0.0-0
	
						Tue Oct 29 2019, Lenka Špačková (lspackova@redhat.com)
					
	
								Release of the Red Hat Enterprise Linux 7.8 Beta Release Notes.
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# Highlight.js

Highlight.js — это подсветчик синтаксиса, написанный на JavaScript. Он работает
и в браузере, и на сервере. Он работает с практически любой HTML разметкой, не
зависит от каких-либо фреймворков и умеет автоматически определять язык.


## Начало работы

Минимум, что нужно сделать для использования highlight.js на веб-странице — это
подключить библиотеку, CSS-стили и вызывать [`initHighlightingOnLoad`][1]:

```html
<link rel="stylesheet" href="/path/to/styles/default.css">
<script src="/path/to/highlight.pack.js"></script>
<script>hljs.initHighlightingOnLoad();</script>
```

Библиотека найдёт и раскрасит код внутри тегов `<pre><code>`, попытавшись
автоматически определить язык. Когда автоопределение не срабатывает, можно явно
указать язык в атрибуте class:

```html
<pre><code class="html">...</code></pre>
```

Список поддерживаемых классов языков доступен в [справочнике по классам][8].
Класс также можно предваоить префиксами `language-` или `lang-`.

Чтобы отключить подсветку для какого-то блока, используйте класс `nohighlight`:

```html
<pre><code class="nohighlight">...</code></pre>
```

## Инициализация вручную

Чтобы иметь чуть больше контроля за инициализацией подсветки, вы можете
использовать функции [`highlightBlock`][2] и [`configure`][3]. Таким образом
можно управлять тем, *что* подсвечивать и *когда*.

Вот пример инициализация, эквивалентной вызову [`initHighlightingOnLoad`][1], но
с использованием jQuery:

```javascript
$(document).ready(function() {
  $('pre code').each(function(i, block) {
    hljs.highlightBlock(block);
  });
});
```

Вы можете использовать любые теги разметки вместо `<pre><code>`. Если
используете контейнер, не сохраняющий переводы строк, вам нужно сказать
highlight.js использовать для них тег `<br>`:

```javascript
hljs.configure({useBR: true});

$('div.code').each(function(i, block) {
  hljs.highlightBlock(block);
});
```

Другие опции можно найти в документации функции [`configure`][3].


## Установка библиотеки

Highlight.js можно использовать в браузере прямо с CDN хостинга или скачать
индивидуальную сборку, а также установив модуль на сервере. На
[страница загрузки][4] подробно описаны все варианты.

Обратите внимание, что библиотека не предназначена для использования в виде
исходного кода на GitHub, а требует отдельной сборки. Если вам не подходит ни
один из готовых вариантов, читайте [документацию по сборке][5].


## Лицензия

Highlight.js распространяется под лицензией BSD. Подробнее читайте файл
[LICENSE][10].


## Ссылки

Официальный сайт билиотеки расположен по адресу <https://highlightjs.org/>.

Более подробная документация по API и другим темам расположена на
<http://highlightjs.readthedocs.org/>.

Авторы и контрибьютора перечислена в файле [AUTHORS.ru.txt][9] file.

[1]: http://highlightjs.readthedocs.org/en/latest/api.html#inithighlightingonload
[2]: http://highlightjs.readthedocs.org/en/latest/api.html#highlightblock-block
[3]: http://highlightjs.readthedocs.org/en/latest/api.html#configure-options
[4]: https://highlightjs.org/download/
[5]: http://highlightjs.readthedocs.org/en/latest/building-testing.html
[8]: http://highlightjs.readthedocs.org/en/latest/css-classes-reference.html
[9]: https://github.com/isagalaev/highlight.js/blob/master/AUTHORS.ru.txt
[10]: https://github.com/isagalaev/highlight.js/blob/master/LICENSE
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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);
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OEBPS/Common_Content/scripts/highlight.js/CHANGES.md
## Version 8.4

We've got the new [demo page][]! The obvious new feature is the new look, but
apart from that it's got smarter: by presenting languages in groups it avoids
running 10000 highlighting attempts after first load which was slowing it down
and giving bad overall impression. It is now also being generated from test
code snippets so the authors of new languages don't have to update both tests
and the demo page with the same thing.

Other notable changes:

- The `template_comment` class is gone in favor of the more general `comment`.
- Number parsing unified and improved across languages.
- C++, Java and C# now use unified grammar to highlight titles in
  function/method definitions.
- The browser build is now usable as an AMD module, there's no separate build
  target for that anymore.
- OCaml has got a [comprehensive overhaul][ocaml] by [Mickaël Delahaye][].
- Clojure's data structures and literals are now highlighted outside of lists
  and we can now highlight Clojure's REPL sessions.

New languages:

- *AspectJ* by [Hakan Özler][]
- *STEP Part 21* by [Adam Joseph Cook][]
- *SML* derived by [Edwin Dalorzo][] from OCaml definition
- *Mercury* by [mucaho][]
- *Smali* by [Dennis Titze][]
- *Verilog* by [Jon Evans][]
- *Stata* by [Brian Quistorff][]

[Hakan Özler]: https://github.com/ozlerhakan
[Adam Joseph Cook]: https://github.com/adamjcook
[demo page]: https://highlightjs.org/static/demo/
[Ivan Sagalaev]: https://github.com/isagalaev
[Edwin Dalorzo]: https://github.com/edalorzo
[mucaho]: https://github.com/mucaho
[Dennis Titze]: https://github.com/titze
[Jon Evans]: https://github.com/craftyjon
[Brian Quistorff]: https://github.com/bquistorff
[ocaml]: https://github.com/isagalaev/highlight.js/pull/608#issue-46190207
[Mickaël Delahaye]: https://github.com/polazarus


## Version 8.3

We streamlined our tool chain, it is now based entirely on node.js instead of
being a mix of node.js, Python and Java. The build script options and arguments
remained the same, and we've noted all the changes in the [documentation][b].
Apart from reducing complexity, the new build script is also faster from not
having to start Java machine repeatedly. The credits for the work go to [Jeremy
Hull][].

Some notable fixes:

- PHP and JavaScript mixed in HTML now live happily with each other.
- JavaScript regexes now understand ES6 flags "u" and "y".
- `throw` keyword is no longer detected as a method name in Java.
- Fixed parsing of numbers and symbols in Clojure thanks to [input from Ivan
  Kleshnin][ik].

New languages in this release:

- *Less* by [Max Mikhailov][]
- *Stylus* by [Bryant Williams][]
- *Tcl* by [Radek Liska][]
- *Puppet* by [Jose Molina Colmenero][]
- *Processing* by [Erik Paluka][]
- *Twig* templates by [Luke Holder][]
- *PowerShell* by [David Mohundro][], based on [the work of Nicholas
  Blumhardt][ps]
- *XL* by [Christophe de Dinechin][]
- *LiveScript* by [Taneli Vatanen][] and [Jen Evers-Corvina][]
- *ERB* (Ruby in HTML) by [Lucas Mazza][]
- *Roboconf* by [Vincent Zurczak][]

[b]: http://highlightjs.readthedocs.org/en/latest/building-testing.html
[Jeremy Hull]: https://github.com/sourrust
[ik]: https://twitter.com/IvanKleshnin/status/514041599484231680
[Max Mikhailov]: https://github.com/seven-phases-max
[Bryant Williams]: https://github.com/scien
[Radek Liska]: https://github.com/Nindaleth
[Jose Molina Colmenero]: https://github.com/Moliholy
[Erik Paluka]: https://github.com/paluka
[Luke Holder]: https://github.com/lukeholder
[David Mohundro]: https://github.com/drmohundro
[ps]: https://github.com/OctopusDeploy/Library/blob/master/app/shared/presentation/highlighting/powershell.js
[Christophe de Dinechin]: https://github.com/c3d
[Taneli Vatanen]: https://github.com/Daiz-
[Jen Evers-Corvina]: https://github.com/sevvie
[Lucas Mazza]: https://github.com/lucasmazza
[Vincent Zurczak]: https://github.com/vincent-zurczak

## Version 8.2

We've finally got [real tests][test] and [continuous testing on Travis][ci]
thanks to [Jeremy Hull][] and [Chris Eidhof][]. The tests designed to cover
everything: language detection, correct parsing of individual language features
and various special cases. This is a very important change that gives us
confidence in extending language definitions and refactoring library core.

We're going to redesign the old [demo/test suite][demo] into an interactive
demo web app. If you're confident front-end developer or designer and want to
help us with it, drop a comment into [the issue][#542] on GitHub.

[test]: https://github.com/isagalaev/highlight.js/tree/master/test
[demo]: https://highlightjs.org/static/test.html
[#542]: https://github.com/isagalaev/highlight.js/issues/542
[ci]: https://travis-ci.org/isagalaev/highlight.js
[Jeremy Hull]: https://github.com/sourrust
[Chris Eidhof]: https://github.com/chriseidhof

As usually there's a handful of new languages in this release:

- *Groovy* by [Guillaume Laforge][]
- *Dart* by [Maxim Dikun][]
- *Dust* by [Michael Allen][]
- *Scheme* by [JP Verkamp][]
- *G-Code* by [Adam Joseph Cook][]
- *Q* from Kx Systems by [Sergey Vidyuk][]

[Guillaume Laforge]: https://github.com/glaforge
[Maxim Dikun]: https://github.com/dikmax
[Michael Allen]: https://github.com/bfui
[JP Verkamp]: https://github.com/jpverkamp
[Adam Joseph Cook]: https://github.com/adamjcook
[Sergey Vidyuk]: https://github.com/sv

Other improvements:

- [Erik Osheim][] heavily reworked Scala definitions making it richer.
- [Lucas Mazza][] fixed Ruby hashes highlighting
- Lisp variants (Lisp, Clojure and Scheme) are unified in regard to naming
  the first symbol in parentheses: it's "keyword" in general case and also
  "built_in" for built-in functions in Clojure and Scheme.

[Erik Osheim]: https://github.com/non
[Lucas Mazza]: https://github.com/lucasmazza

## Version 8.1

New languages:

- *Gherkin* by [Sam Pikesley][]
- *Elixir* by [Josh Adams][]
- *NSIS* by [Jan T. Sott][]
- *VIM script* by [Jun Yang][]
- *Protocol Buffers* by [Dan Tao][]
- *Nix* by [Domen Kožar][]
- *x86asm* by [innocenat][]
- *Cap’n Proto* and *Thrift* by [Oleg Efimov][]
- *Monkey* by [Arthur Bikmullin][]
- *TypeScript* by [Panu Horsmalahti][]
- *Nimrod* by [Flaviu Tamas][]
- *Gradle* by [Damian Mee][]
- *Haxe* by [Christopher Kaster][]
- *Swift* by [Chris Eidhof][] and [Nate Cook][]

New styles:

- *Kimbie*, light and dark variants by [Jan T. Sott][]
- *Color brewer* by [Fabrício Tavares de Oliveira][]
- *Codepen.io embed* by [Justin Perry][]
- *Hybrid* by [Nic West][]

[Sam Pikesley]: https://github.com/pikesley
[Sindre Sorhus]: https://github.com/sindresorhus
[Josh Adams]: https://github.com/knewter
[Jan T. Sott]: https://github.com/idleberg
[Jun Yang]: https://github.com/harttle
[Dan Tao]: https://github.com/dtao
[Domen Kožar]: https://github.com/iElectric
[innocenat]: https://github.com/innocenat
[Oleg Efimov]: https://github.com/Sannis
[Arthur Bikmullin]: https://github.com/devolonter
[Panu Horsmalahti]: https://github.com/panuhorsmalahti
[Flaviu Tamas]: https://github.com/flaviut
[Damian Mee]: https://github.com/chester1000
[Christopher Kaster]: http://christopher.kaster.ws
[Fabrício Tavares de Oliveira]: https://github.com/fabriciotav
[Justin Perry]: https://github.com/ourmaninamsterdam
[Nic West]: https://github.com/nicwest
[Chris Eidhof]: https://github.com/chriseidhof
[Nate Cook]: https://github.com/natecook1000

Other improvements:

- The README is heavily reworked and brought up to date by [Jeremy Hull][].
- Added [`listLanguages()`][ll] method in the API.
- Improved C/C++/C# detection.
- Added a bunch of new language aliases, documented the existing ones. Thanks to
  [Sindre Sorhus][] for background research.
- Added phrasal English words to boost relevance in comments.
- Many improvements to SQL definition made by [Heiko August][],
  [Nikolay Lisienko][] and [Travis Odom][].
- The shorter `lang-` prefix for language names in HTML classes supported
  alongside `language-`. Thanks to [Jeff Escalante][].
- Ruby's got support for interactive console sessions. Thanks to
  [Pascal Hurni][].
- Added built-in functions for R language. Thanks to [Artem A. Klevtsov][].
- Rust's got definition for lifetime parameters and improved string syntax.
  Thanks to [Roman Shmatov][].
- Various improvements to Objective-C definition by [Matt Diephouse][].
- Fixed highlighting of generics in Java.

[ll]: http://highlightjs.readthedocs.org/en/latest/api.html#listlanguages
[Sindre Sorhus]: https://github.com/sindresorhus
[Heiko August]: https://github.com/auge8472
[Nikolay Lisienko]: https://github.com/neor-ru
[Travis Odom]: https://github.com/Burstaholic
[Jeff Escalante]: https://github.com/jenius
[Pascal Hurni]: https://github.com/phurni
[Jiyin Yiyong]: https://github.com/jiyinyiyong
[Artem A. Klevtsov]: https://github.com/unikum
[Roman Shmatov]: https://github.com/shmatov
[Jeremy Hull]: https://github.com/sourrust
[Matt Diephouse]: https://github.com/mdiep


## Version 8.0

This new major release is quite a big overhaul bringing both new features and
some backwards incompatible changes. However, chances are that the majority of
users won't be affected by the latter: the basic scenario described in the
README is left intact.

Here's what did change in an incompatible way:

- We're now prefixing all classes located in [CSS classes reference][cr] with
  `hljs-`, by default, because some class names would collide with other
  people's stylesheets. If you were using an older version, you might still want
  the previous behavior, but still want to upgrade. To suppress this new
  behavior, you would initialize like so:

  ```html
  <script type="text/javascript">
    hljs.configure({classPrefix: ''});
    hljs.initHighlightingOnLoad();
  </script>
  ```

- `tabReplace` and `useBR` that were used in different places are also unified
  into the global options object and are to be set using `configure(options)`.
  This function is documented in our [API docs][]. Also note that these
  parameters are gone from `highlightBlock` and `fixMarkup` which are now also
  rely on `configure`.

- We removed public-facing (though undocumented) object `hljs.LANGUAGES` which
  was used to register languages with the library in favor of two new methods:
  `registerLanguage` and `getLanguage`. Both are documented in our [API docs][].

- Result returned from `highlight` and `highlightAuto` no longer contains two
  separate attributes contributing to relevance score, `relevance` and
  `keyword_count`. They are now unified in `relevance`.

Another technically compatible change that nonetheless might need attention:

- The structure of the NPM package was refactored, so if you had installed it
  locally, you'll have to update your paths. The usual `require('highlight.js')`
  works as before. This is contributed by [Dmitry Smolin][].

New features:

- Languages now can be recognized by multiple names like "js" for JavaScript or
  "html" for, well, HTML (which earlier insisted on calling it "xml"). These
  aliases can be specified in the class attribute of the code container in your
  HTML as well as in various API calls. For now there are only a few very common
  aliases but we'll expand it in the future. All of them are listed in the
  [class reference][cr].

- Language detection can now be restricted to a subset of languages relevant in
  a given context — a web page or even a single highlighting call. This is
  especially useful for node.js build that includes all the known languages.
  Another example is a StackOverflow-style site where users specify languages
  as tags rather than in the markdown-formatted code snippets. This is
  documented in the [API reference][] (see methods `highlightAuto` and
  `configure`).

- Language definition syntax streamlined with [variants][] and
  [beginKeywords][].

New languages and styles:

- *Oxygene* by [Carlo Kok][]
- *Mathematica* by [Daniel Kvasnička][]
- *Autohotkey* by [Seongwon Lee][]
- *Atelier* family of styles in 10 variants by [Bram de Haan][]
- *Paraíso* styles by [Jan T. Sott][]

Miscellaneous improvements:

- Highlighting `=>` prompts in Clojure.
- [Jeremy Hull][] fixed a lot of styles for consistency.
- Finally, highlighting PHP and HTML [mixed in peculiar ways][php-html].
- Objective C and C# now properly highlight titles in method definition.
- Big overhaul of relevance counting for a number of languages. Please do report
  bugs about mis-detection of non-trivial code snippets!

[API reference]: http://highlightjs.readthedocs.org/en/latest/api.html

[cr]: http://highlightjs.readthedocs.org/en/latest/css-classes-reference.html
[api docs]: http://highlightjs.readthedocs.org/en/latest/api.html
[variants]: https://groups.google.com/d/topic/highlightjs/VoGC9-1p5vk/discussion
[beginKeywords]: https://github.com/isagalaev/highlight.js/commit/6c7fdea002eb3949577a85b3f7930137c7c3038d
[php-html]: https://twitter.com/highlightjs/status/408890903017689088

[Carlo Kok]: https://github.com/carlokok
[Bram de Haan]: https://github.com/atelierbram
[Daniel Kvasnička]: https://github.com/dkvasnicka
[Dmitry Smolin]: https://github.com/dimsmol
[Jeremy Hull]: https://github.com/sourrust
[Seongwon Lee]: https://github.com/dlimpid
[Jan T. Sott]: https://github.com/idleberg


## Version 7.5

A catch-up release dealing with some of the accumulated contributions. This one
is probably will be the last before the 8.0 which will be slightly backwards
incompatible regarding some advanced use-cases.

One outstanding change in this version is the addition of 6 languages to the
[hosted script][d]: Markdown, ObjectiveC, CoffeeScript, Apache, Nginx and
Makefile. It now weighs about 6K more but we're going to keep it under 30K.

New languages:

- OCaml by [Mehdi Dogguy][mehdid] and [Nicolas Braud-Santoni][nbraud]
- [LiveCode Server][lcs] by [Ralf Bitter][revig]
- Scilab by [Sylvestre Ledru][sylvestre]
- basic support for Makefile by [Ivan Sagalaev][isagalaev]

Improvements:

- Ruby's got support for characters like `?A`, `?1`, `?\012` etc. and `%r{..}`
  regexps.
- Clojure now allows a function call in the beginning of s-expressions
  `(($filter "myCount") (arr 1 2 3 4 5))`.
- Haskell's got new keywords and now recognizes more things like pragmas,
  preprocessors, modules, containers, FFIs etc. Thanks to [Zena Treep][treep]
  for the implementation and to [Jeremy Hull][sourrust] for guiding it.
- Miscellaneous fixes in PHP, Brainfuck, SCSS, Asciidoc, CMake, Python and F#.

[mehdid]: https://github.com/mehdid
[nbraud]: https://github.com/nbraud
[revig]: https://github.com/revig
[lcs]: http://livecode.com/developers/guides/server/
[sylvestre]: https://github.com/sylvestre
[isagalaev]: https://github.com/isagalaev
[treep]: https://github.com/treep
[sourrust]: https://github.com/sourrust
[d]: http://highlightjs.org/download/


## New core developers

The latest long period of almost complete inactivity in the project coincided
with growing interest to it led to a decision that now seems completely obvious:
we need more core developers.

So without further ado let me welcome to the core team two long-time
contributors: [Jeremy Hull][] and [Oleg
Efimov][].

Hope now we'll be able to work through stuff faster!

P.S. The historical commit is [here][1] for the record.

[Jeremy Hull]: https://github.com/sourrust
[Oleg Efimov]: https://github.com/sannis
[1]: https://github.com/isagalaev/highlight.js/commit/f3056941bda56d2b72276b97bc0dd5f230f2473f


## Version 7.4

This long overdue version is a snapshot of the current source tree with all the
changes that happened during the past year. Sorry for taking so long!

Along with the changes in code highlight.js has finally got its new home at
<http://highlightjs.org/>, moving from its cradle on Software Maniacs which it
outgrew a long time ago. Be sure to report any bugs about the site to
<mailto:info@highlightjs.org>.

On to what's new…

New languages:

- Handlebars templates by [Robin Ward][]
- Oracle Rules Language by [Jason Jacobson][]
- F# by [Joans Follesø][]
- AsciiDoc and Haml by [Dan Allen][]
- Lasso by [Eric Knibbe][]
- SCSS by [Kurt Emch][]
- VB.NET by [Poren Chiang][]
- Mizar by [Kelley van Evert][]

[Robin Ward]: https://github.com/eviltrout
[Jason Jacobson]: https://github.com/jayce7
[Joans Follesø]: https://github.com/follesoe
[Dan Allen]: https://github.com/mojavelinux
[Eric Knibbe]: https://github.com/EricFromCanada
[Kurt Emch]: https://github.com/kemch
[Poren Chiang]: https://github.com/rschiang
[Kelley van Evert]: https://github.com/kelleyvanevert

New style themes:

- Monokai Sublime by [noformnocontent][]
- Railscasts by [Damien White][]
- Obsidian by [Alexander Marenin][]
- Docco by [Simon Madine][]
- Mono Blue by [Ivan Sagalaev][] (uses a single color hue for everything)
- Foundation by [Dan Allen][]

[noformnocontent]: http://nn.mit-license.org/
[Damien White]: https://github.com/visoft
[Alexander Marenin]: https://github.com/ioncreature
[Simon Madine]: https://github.com/thingsinjars
[Ivan Sagalaev]: https://github.com/isagalaev

Other notable changes:

- Corrected many corner cases in CSS.
- Dropped Python 2 version of the build tool.
- Implemented building for the AMD format.
- Updated Rust keywords (thanks to [Dmitry Medvinsky][]).
- Literal regexes can now be used in language definitions.
- CoffeeScript highlighting is now significantly more robust and rich due to
  input from [Cédric Néhémie][].

[Dmitry Medvinsky]: https://github.com/dmedvinsky
[Cédric Néhémie]: https://github.com/abe33


## Version 7.3

- Since this version highlight.js no longer works in IE version 8 and older.
  It's made it possible to reduce the library size and dramatically improve code
  readability and made it easier to maintain. Time to go forward!

- New languages: AppleScript (by [Nathan Grigg][ng] and [Dr. Drang][dd]) and
  Brainfuck (by [Evgeny Stepanischev][bolk]).

- Improvements to existing languages:

    - interpreter prompt in Python (`>>>` and `...`)
    - @-properties and classes in CoffeeScript
    - E4X in JavaScript (by [Oleg Efimov][oe])
    - new keywords in Perl (by [Kirk Kimmel][kk])
    - big Ruby syntax update (by [Vasily Polovnyov][vast])
    - small fixes in Bash

- Also Oleg Efimov did a great job of moving all the docs for language and style
  developers and contributors from the old wiki under the source code in the
  "docs" directory. Now these docs are nicely presented at
  <http://highlightjs.readthedocs.org/>.

[ng]: https://github.com/nathan11g
[dd]: https://github.com/drdrang
[bolk]: https://github.com/bolknote
[oe]: https://github.com/Sannis
[kk]: https://github.com/kimmel
[vast]: https://github.com/vast


## Version 7.2

A regular bug-fix release without any significant new features. Enjoy!


## Version 7.1

A Summer crop:

- [Marc Fornos][mf] made the definition for Clojure along with the matching
  style Rainbow (which, of course, works for other languages too).
- CoffeeScript support continues to improve getting support for regular
  expressions.
- Yoshihide Jimbo ported to highlight.js [five Tomorrow styles][tm] from the
  [project by Chris Kempson][tm0].
- Thanks to [Casey Duncun][cd] the library can now be built in the popular
  [AMD format][amd].
- And last but not least, we've got a fair number of correctness and consistency
  fixes, including a pretty significant refactoring of Ruby.

[mf]: https://github.com/mfornos
[tm]: http://jmblog.github.com/color-themes-for-highlightjs/
[tm0]: https://github.com/ChrisKempson/Tomorrow-Theme
[cd]: https://github.com/caseman
[amd]: http://requirejs.org/docs/whyamd.html


## Version 7.0

The reason for the new major version update is a global change of keyword syntax
which resulted in the library getting smaller once again. For example, the
hosted build is 2K less than at the previous version while supporting two new
languages.

Notable changes:

- The library now works not only in a browser but also with [node.js][]. It is
  installable with `npm install highlight.js`. [API][] docs are available on our
  wiki.

- The new unique feature (apparently) among syntax highlighters is highlighting
  *HTTP* headers and an arbitrary language in the request body. The most useful
  languages here are *XML* and *JSON* both of which highlight.js does support.
  Here's [the detailed post][p] about the feature.

- Two new style themes: a dark "south" *[Pojoaque][]* by Jason Tate and an
  emulation of*XCode* IDE by [Angel Olloqui][ao].

- Three new languages: *D* by [Aleksandar Ružičić][ar], *R* by [Joe Cheng][jc]
  and *GLSL* by [Sergey Tikhomirov][st].

- *Nginx* syntax has become a million times smaller and more universal thanks to
  remaking it in a more generic manner that doesn't require listing all the
  directives in the known universe.

- Function titles are now highlighted in *PHP*.

- *Haskell* and *VHDL* were significantly reworked to be more rich and correct
  by their respective maintainers [Jeremy Hull][sr] and [Igor Kalnitsky][ik].

And last but not least, many bugs have been fixed around correctness and
language detection.

Overall highlight.js currently supports 51 languages and 20 style themes.

[node.js]: http://nodejs.org/
[api]: http://softwaremaniacs.org/wiki/doku.php/highlight.js:api
[p]: http://softwaremaniacs.org/blog/2012/05/10/http-and-json-in-highlight-js/en/
[pojoaque]: http://web-cms-designs.com/ftopict-10-pojoaque-style-for-highlight-js-code-highlighter.html
[ao]: https://github.com/angelolloqui
[ar]: https://github.com/raleksandar
[jc]: https://github.com/jcheng5
[st]: https://github.com/tikhomirov
[sr]: https://github.com/sourrust
[ik]: https://github.com/ikalnitsky


## Version 6.2

A lot of things happened in highlight.js since the last version! We've got nine
new contributors, the discussion group came alive, and the main branch on GitHub
now counts more than 350 followers. Here are most significant results coming
from all this activity:

- 5 (five!) new languages: Rust, ActionScript, CoffeeScript, MatLab and
  experimental support for markdown. Thanks go to [Andrey Vlasovskikh][av],
  [Alexander Myadzel][am], [Dmytrii Nagirniak][dn], [Oleg Efimov][oe], [Denis
  Bardadym][db] and [John Crepezzi][jc].

- 2 new style themes: Monokai by [Luigi Maselli][lm] and stylistic imitation of
  another well-known highlighter Google Code Prettify by [Aahan Krish][ak].

- A vast number of [correctness fixes and code refactorings][log], mostly made
  by [Oleg Efimov][oe] and [Evgeny Stepanischev][es].

[av]: https://github.com/vlasovskikh
[am]: https://github.com/myadzel
[dn]: https://github.com/dnagir
[oe]: https://github.com/Sannis
[db]: https://github.com/btd
[jc]: https://github.com/seejohnrun
[lm]: http://grigio.org/
[ak]: https://github.com/geekpanth3r
[es]: https://github.com/bolknote
[log]: https://github.com/isagalaev/highlight.js/commits/


## Version 6.1 — Solarized

[Jeremy Hull][jh] has implemented my dream feature — a port of [Solarized][]
style theme famous for being based on the intricate color theory to achieve
correct contrast and color perception. It is now available for highlight.js in
both variants — light and dark.

This version also adds a new original style Arta. Its author pumbur maintains a
[heavily modified fork of highlight.js][pb] on GitHub.

[jh]: https://github.com/sourrust
[solarized]: http://ethanschoonover.com/solarized
[pb]: https://github.com/pumbur/highlight.js


## Version 6.0

New major version of the highlighter has been built on a significantly
refactored syntax. Due to this it's even smaller than the previous one while
supporting more languages!

New languages are:

- Haskell by [Jeremy Hull][sourrust]
- Erlang in two varieties — module and REPL — made collectively by [Nikolay
  Zakharov][desh], [Dmitry Kovega][arhibot] and [Sergey Ignatov][ignatov]
- Objective C by [Valerii Hiora][vhbit]
- Vala by [Antono Vasiljev][antono]
- Go by [Stephan Kountso][steplg]

[sourrust]: https://github.com/sourrust
[desh]: http://desh.su/
[arhibot]: https://github.com/arhibot
[ignatov]: https://github.com/ignatov
[vhbit]: https://github.com/vhbit
[antono]: https://github.com/antono
[steplg]: https://github.com/steplg

Also this version is marginally faster and fixes a number of small long-standing
bugs.

Developer overview of the new language syntax is available in a [blog post about
recent beta release][beta].

[beta]: http://softwaremaniacs.org/blog/2011/04/25/highlight-js-60-beta/en/

P.S. New version is not yet available on a Yandex CDN, so for now you have to
download [your own copy][d].

[d]: /soft/highlight/en/download/


## Version 5.14

Fixed bugs in HTML/XML detection and relevance introduced in previous
refactoring.

Also test.html now shows the second best result of language detection by
relevance.


## Version 5.13

Past weekend began with a couple of simple additions for existing languages but
ended up in a big code refactoring bringing along nice improvements for language
developers.

### For users

- Description of C++ has got new keywords from the upcoming [C++ 0x][] standard.
- Description of HTML has got new tags from [HTML 5][].
- CSS-styles have been unified to use consistent padding and also have lost
  pop-outs with names of detected languages.
- [Igor Kalnitsky][ik] has sent two new language descriptions: CMake & VHDL.

This makes total number of languages supported by highlight.js to reach 35.

Bug fixes:

- Custom classes on `<pre>` tags are not being overridden anymore
- More correct highlighting of code blocks inside non-`<pre>` containers:
  highlighter now doesn't insist on replacing them with its own container and
  just replaces the contents.
- Small fixes in browser compatibility and heuristics.

[c++ 0x]: http://ru.wikipedia.org/wiki/C%2B%2B0x
[html 5]: http://en.wikipedia.org/wiki/HTML5
[ik]: http://kalnitsky.org.ua/

### For developers

The most significant change is the ability to include language submodes right
under `contains` instead of defining explicit named submodes in the main array:

    contains: [
      'string',
      'number',
      {begin: '\\n', end: hljs.IMMEDIATE_RE}
    ]

This is useful for auxiliary modes needed only in one place to define parsing.
Note that such modes often don't have `className` and hence won't generate a
separate `<span>` in the resulting markup. This is similar in effect to
`noMarkup: true`. All existing languages have been refactored accordingly.

Test file test.html has at last become a real test. Now it not only puts the
detected language name under the code snippet but also tests if it matches the
expected one. Test summary is displayed right above all language snippets.


## CDN

Fine people at [Yandex][] agreed to host highlight.js on their big fast servers.
[Link up][l]!

[yandex]: http://yandex.com/
[l]: http://softwaremaniacs.org/soft/highlight/en/download/


## Version 5.10 — "Paris".

Though I'm on a vacation in Paris, I decided to release a new version with a
couple of small fixes:

- Tomas Vitvar discovered that TAB replacement doesn't always work when used
  with custom markup in code
- SQL parsing is even more rigid now and doesn't step over SmallTalk in tests


## Version 5.9

A long-awaited version is finally released.

New languages:

- Andrew Fedorov made a definition for Lua
- a long-time highlight.js contributor [Peter Leonov][pl] made a definition for
  Nginx config
- [Vladimir Moskva][vm] made a definition for TeX

[pl]: http://kung-fu-tzu.ru/
[vm]: http://fulc.ru/

Fixes for existing languages:

- [Loren Segal][ls] reworked the Ruby definition and added highlighting for
  [YARD][] inline documentation
- the definition of SQL has become more solid and now it shouldn't be overly
  greedy when it comes to language detection

[ls]: http://gnuu.org/
[yard]: http://yardoc.org/

The highlighter has become more usable as a library allowing to do highlighting
from initialization code of JS frameworks and in ajax methods (see.
readme.eng.txt).

Also this version drops support for the [WordPress][wp] plugin. Everyone is
welcome to [pick up its maintenance][p] if needed.

[wp]: http://wordpress.org/
[p]: http://bazaar.launchpad.net/~isagalaev/+junk/highlight/annotate/342/src/wp_highlight.js.php


## Version 5.8

- Jan Berkel has contributed a definition for Scala. +1 to hotness!
- All CSS-styles are rewritten to work only inside `<pre>` tags to avoid
  conflicts with host site styles.


## Version 5.7.

Fixed escaping of quotes in VBScript strings.


## Version 5.5

This version brings a small change: now .ini-files allow digits, underscores and
square brackets in key names.


## Version 5.4

Fixed small but upsetting bug in the packer which caused incorrect highlighting
of explicitly specified languages. Thanks to Andrew Fedorov for precise
diagnostics!


## Version 5.3

The version to fulfil old promises.

The most significant change is that highlight.js now preserves custom user
markup in code along with its own highlighting markup. This means that now it's
possible to use, say, links in code. Thanks to [Vladimir Dolzhenko][vd] for the
[initial proposal][1] and for making a proof-of-concept patch.

Also in this version:

- [Vasily Polovnyov][vp] has sent a GitHub-like style and has implemented
  support for CSS @-rules and Ruby symbols.
- Yura Zaripov has sent two styles: Brown Paper and School Book.
- Oleg Volchkov has sent a definition for [Parser 3][p3].

[1]: http://softwaremaniacs.org/forum/highlightjs/6612/
[p3]: http://www.parser.ru/
[vp]: http://vasily.polovnyov.ru/
[vd]: http://dolzhenko.blogspot.com/


## Version 5.2

- at last it's possible to replace indentation TABs with something sensible
  (e.g. 2 or 4 spaces)
- new keywords and built-ins for 1C by Sergey Baranov
- a couple of small fixes to Apache highlighting


## Version 5.1

This is one of those nice version consisting entirely of new and shiny
contributions!

- [Vladimir Ermakov][vooon] created highlighting for AVR Assembler
- [Ruslan Keba][rukeba] created highlighting for Apache config file. Also his
  original visual style for it is now available for all highlight.js languages
  under the name "Magula".
- [Shuen-Huei Guan][drake] (aka Drake) sent new keywords for RenderMan
  languages. Also thanks go to [Konstantin Evdokimenko][ke] for his advice on
  the matter.

[vooon]: http://vehq.ru/about/
[rukeba]: http://rukeba.com/
[drake]: http://drakeguan.org/
[ke]: http://k-evdokimenko.moikrug.ru/


## Version 5.0

The main change in the new major version of highlight.js is a mechanism for
packing several languages along with the library itself into a single compressed
file. Now sites using several languages will load considerably faster because
the library won't dynamically include additional files while loading.

Also this version fixes a long-standing bug with Javascript highlighting that
couldn't distinguish between regular expressions and division operations.

And as usually there were a couple of minor correctness fixes.

Great thanks to all contributors! Keep using highlight.js.


## Version 4.3

This version comes with two contributions from [Jason Diamond][jd]:

- language definition for C# (yes! it was a long-missed thing!)
- Visual Studio-like highlighting style

Plus there are a couple of minor bug fixes for parsing HTML and XML attributes.

[jd]: http://jason.diamond.name/weblog/


## Version 4.2

The biggest news is highlighting for Lisp, courtesy of Vasily Polovnyov. It's
somewhat experimental meaning that for highlighting "keywords" it doesn't use
any pre-defined set of a Lisp dialect. Instead it tries to highlight first word
in parentheses wherever it makes sense. I'd like to ask people programming in
Lisp to confirm if it's a good idea and send feedback to [the forum][f].

Other changes:

- Smalltalk was excluded from DEFAULT_LANGUAGES to save traffic
- [Vladimir Epifanov][voldmar] has implemented javascript style switcher for
  test.html
- comments now allowed inside Ruby function definition
- [MEL][] language from [Shuen-Huei Guan][drake]
- whitespace now allowed between `<pre>` and `<code>`
- better auto-detection of C++ and PHP
- HTML allows embedded VBScript (`<% .. %>`)

[f]: http://softwaremaniacs.org/forum/highlightjs/
[voldmar]: http://voldmar.ya.ru/
[mel]: http://en.wikipedia.org/wiki/Maya_Embedded_Language
[drake]: http://drakeguan.org/


## Version 4.1

Languages:

- Bash from Vah
- DOS bat-files from Alexander Makarov (Sam)
- Diff files from Vasily Polovnyov
- Ini files from myself though initial idea was from Sam

Styles:

- Zenburn from Vladimir Epifanov, this is an imitation of a
  [well-known theme for Vim][zenburn].
- Ascetic from myself, as a realization of ideals of non-flashy highlighting:
  just one color in only three gradations :-)

In other news. [One small bug][bug] was fixed, built-in keywords were added for
Python and C++ which improved auto-detection for the latter (it was shame that
[my wife's blog][alenacpp] had issues with it from time to time). And lastly
thanks go to Sam for getting rid of my stylistic comments in code that were
getting in the way of [JSMin][].

[zenburn]: http://en.wikipedia.org/wiki/Zenburn
[alenacpp]: http://alenacpp.blogspot.com/
[bug]: http://softwaremaniacs.org/forum/viewtopic.php?id=1823
[jsmin]: http://code.google.com/p/jsmin-php/


## Version 4.0

New major version is a result of vast refactoring and of many contributions.

Visible new features:

- Highlighting of embedded languages. Currently is implemented highlighting of
  Javascript and CSS inside HTML.
- Bundled 5 ready-made style themes!

Invisible new features:

- Highlight.js no longer pollutes global namespace. Only one object and one
  function for backward compatibility.
- Performance is further increased by about 15%.

Changing of a major version number caused by a new format of language definition
files. If you use some third-party language files they should be updated.


## Version 3.5

A very nice version in my opinion fixing a number of small bugs and slightly
increased speed in a couple of corner cases. Thanks to everybody who reports
bugs in he [forum][f] and by email!

There is also a new language — XML. A custom XML formerly was detected as HTML
and didn't highlight custom tags. In this version I tried to make custom XML to
be detected and highlighted by its own rules. Which by the way include such
things as CDATA sections and processing instructions (`<? ... ?>`).

[f]: http://softwaremaniacs.org/forum/viewforum.php?id=6


## Version 3.3

[Vladimir Gubarkov][xonix] has provided an interesting and useful addition.
File export.html contains a little program that shows and allows to copy and
paste an HTML code generated by the highlighter for any code snippet. This can
be useful in situations when one can't use the script itself on a site.


[xonix]: http://xonixx.blogspot.com/


## Version 3.2 consists completely of contributions:

- Vladimir Gubarkov has described SmallTalk
- Yuri Ivanov has described 1C
- Peter Leonov has packaged the highlighter as a Firefox extension
- Vladimir Ermakov has compiled a mod for phpBB

Many thanks to you all!


## Version 3.1

Three new languages are available: Django templates, SQL and Axapta. The latter
two are sent by [Dmitri Roudakov][1]. However I've almost entirely rewrote an
SQL definition but I'd never started it be it from the ground up :-)

The engine itself has got a long awaited feature of grouping keywords
("keyword", "built-in function", "literal"). No more hacks!

[1]: http://roudakov.ru/


## Version 3.0

It is major mainly because now highlight.js has grown large and has become
modular. Now when you pass it a list of languages to highlight it will
dynamically load into a browser only those languages.

Also:

- Konstantin Evdokimenko of [RibKit][] project has created a highlighting for
  RenderMan Shading Language and RenderMan Interface Bytestream. Yay for more
  languages!
- Heuristics for C++ and HTML got better.
- I've implemented (at last) a correct handling of backslash escapes in C-like
  languages.

There is also a small backwards incompatible change in the new version. The
function initHighlighting that was used to initialize highlighting instead of
initHighlightingOnLoad a long time ago no longer works. If you by chance still
use it — replace it with the new one.

[RibKit]: http://ribkit.sourceforge.net/


## Version 2.9

Highlight.js is a parser, not just a couple of regular expressions. That said
I'm glad to announce that in the new version 2.9 has support for:

- in-string substitutions for Ruby -- `#{...}`
- strings from from numeric symbol codes (like #XX) for Delphi


## Version 2.8

A maintenance release with more tuned heuristics. Fully backwards compatible.


## Version 2.7

- Nikita Ledyaev presents highlighting for VBScript, yay!
- A couple of bugs with escaping in strings were fixed thanks to Mickle
- Ongoing tuning of heuristics

Fixed bugs were rather unpleasant so I encourage everyone to upgrade!


## Version 2.4

- Peter Leonov provides another improved highlighting for Perl
- Javascript gets a new kind of keywords — "literals". These are the words
  "true", "false" and "null"

Also highlight.js homepage now lists sites that use the library. Feel free to
add your site by [dropping me a message][mail] until I find the time to build a
submit form.

[mail]: mailto:Maniac@SoftwareManiacs.Org


## Version 2.3

This version fixes IE breakage in previous version. My apologies to all who have
already downloaded that one!


## Version 2.2

- added highlighting for Javascript
- at last fixed parsing of Delphi's escaped apostrophes in strings
- in Ruby fixed highlighting of keywords 'def' and 'class', same for 'sub' in
  Perl


## Version 2.0

- Ruby support by [Anton Kovalyov][ak]
- speed increased by orders of magnitude due to new way of parsing
- this same way allows now correct highlighting of keywords in some tricky
  places (like keyword "End" at the end of Delphi classes)

[ak]: http://anton.kovalyov.net/


## Version 1.0

Version 1.0 of javascript syntax highlighter is released!

It's the first version available with English description. Feel free to post
your comments and question to [highlight.js forum][forum]. And don't be afraid
if you find there some fancy Cyrillic letters -- it's for Russian users too :-)

[forum]: http://softwaremaniacs.org/forum/viewforum.php?id=6
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# Highlight.js

[![Build Status](https://travis-ci.org/isagalaev/highlight.js.svg?branch=master)](https://travis-ci.org/isagalaev/highlight.js)

Highlight.js is a syntax highlighter written in JavaScript. It works in the
browser as well as on the server. It works with pretty much any markup,
doesn't depend on any framework and has automatic language detection.


## Getting Started

The bare minimum for using highlight.js on a web page is linking to the library
along with one of the styles and calling [`initHighlightingOnLoad`][1]:

```html
<link rel="stylesheet" href="/path/to/styles/default.css">
<script src="/path/to/highlight.pack.js"></script>
<script>hljs.initHighlightingOnLoad();</script>
```

This will find and highlight code inside of `<pre><code>` tags trying to detect
the language automatically. If automatic detection doesn't work for you, you can
specify the language in the class attribute:

```html
<pre><code class="html">...</code></pre>
```

The list of supported language classes is available in the [class reference][8].
Classes can also be prefixed with either `language-` or `lang-`.

To disable highlighting altogether use the `nohighlight` class:

```html
<pre><code class="nohighlight">...</code></pre>
```

## Custom Initialization

When you need a bit more control over the initialization of
highlight.js, you can use the [`highlightBlock`][2] and [`configure`][3]
functions. This allows you to control *what* to highlight and *when*.

Here's an equivalent way to calling [`initHighlightingOnLoad`][1] using jQuery:

```javascript
$(document).ready(function() {
  $('pre code').each(function(i, block) {
    hljs.highlightBlock(block);
  });
});
```

You can use any tags instead of `<pre><code>` to mark up your code. If you don't
use a container that preserve line breaks you will need to configure
highlight.js to use the `<br>` tag:

```javascript
hljs.configure({useBR: true});

$('div.code').each(function(i, block) {
  hljs.highlightBlock(block);
});
```

For other options refer to the documentation for [`configure`][3].


## Getting the Library

You can get highlight.js as a hosted or custom-build browser script or as a
server module. Head over to the [download page][4] for all the options.

Note, that the library is not supposed to work straight from the source on
GitHub, it requires building. If none of the pre-packaged options work for you
refer to the [building documentation][5].


## License

Highlight.js is released under the BSD License. See [LICENSE][10] file for
details.


## Links

The official site for the library is at <https://highlightjs.org/>.

Further in-depth documentation for the API and other topics is at
<http://highlightjs.readthedocs.org/>.

Authors and contributors are listed in the [AUTHORS.en.txt][9] file.

[1]: http://highlightjs.readthedocs.org/en/latest/api.html#inithighlightingonload
[2]: http://highlightjs.readthedocs.org/en/latest/api.html#highlightblock-block
[3]: http://highlightjs.readthedocs.org/en/latest/api.html#configure-options
[4]: https://highlightjs.org/download/
[5]: http://highlightjs.readthedocs.org/en/latest/building-testing.html
[8]: http://highlightjs.readthedocs.org/en/latest/css-classes-reference.html
[9]: https://github.com/isagalaev/highlight.js/blob/master/AUTHORS.en.txt
[10]: https://github.com/isagalaev/highlight.js/blob/master/LICENSE
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/*! highlight.js v9.2.0 | BSD3 License | git.io/hljslicense */
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OEBPS/Common_Content/scripts/highlight.js/LICENSE
Copyright (c) 2006, Ivan Sagalaev
All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

    * Redistributions of source code must retain the above copyright
      notice, this list of conditions and the following disclaimer.
    * Redistributions in binary form must reproduce the above copyright
      notice, this list of conditions and the following disclaimer in the
      documentation and/or other materials provided with the distribution.
    * Neither the name of highlight.js nor the names of its contributors 
      may be used to endorse or promote products derived from this software 
      without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE REGENTS AND CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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OEBPS/Common_Content/scripts/utils.js
var work = 1;

function pop(entity) {
	if(entity) {
		var my_parent = entity.parentNode;
		var my_class = my_parent.className;
		my_parent.className = my_class.replace(/popper/,"popped");
	}
}
function unpop(entity) {
	if(entity) {
		var my_parent = entity.parentNode;
		var my_class = my_parent.className;
		my_parent.className = my_class.replace(/popped/,"popper");
	}
}

function siblings(entity){
	var r = [];
	for ( var n = entity.parentNode.firstChild; n; n = n.nextSibling ) 
		if ( n.nodeType == 1 && n != entity)
			r.push( n );		
	return r;
}

/* This activates an element and deactivates all it's siblings */
function activateElement(id) {
	var entity = document.getElementById(id);
	if(entity.className.indexOf("active") == -1) {
		entity.className = entity.className + " active";
	}
	var sibs = siblings(entity);

	for(var i=0; i < sibs.length; i++) {
		if(sibs[i].className.indexOf("active") != -1) {
			deactivateElement(sibs[i]);
		}
	}
}

function deactivateElement(entity) {
	if(entity.className.indexOf("active") != -1) {
		 entity.className = entity.className.replace(/[ ]*active/, '');
	}
}

function getCookie(name) {
	var name_c = window.location.hostname + '-' + name;

	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_c) {
				return(current_c[1]);
				break;
			}
		}
	}
	return('');
}

function setCookie(name, value, expires, path) {
	name = window.location.hostname + '-' + name;

	var curCookie = name + "=" + value + 
		((expires) ? ";expires=" + expires.toGMTString() : "") + 
		((path) ? ";path=" + path : "");
	document.cookie = curCookie; 
}

function setDefLangCookie(entity) {
	setCookie('switchery', entity.options[entity.selectedIndex].value, '', '/');
}

function initSwitchery() {
	var divs = document.getElementsByTagName('div');
	for(i in divs) {
		if(typeof(divs[i].className) != 'undefined' && divs[i].className.indexOf("switchery") != -1) {
			var lang = getCookie('switchery');
			if(lang != '') {
				var entity = document.getElementById(divs[i].id + '-' + lang);
				if(entity) {
					entity.onclick();
					entity.parentNode.lastChild.value = lang;
				} else {
					divs[i].firstChild.firstChild.onclick();
				}
			} else {
				divs[i].firstChild.firstChild.onclick();
			}
		}
	}

}

function showhide(id) {
	if(work) {
		work = 0;
		var entity = document.getElementById(id);
		if(entity) {
			var my_class = entity.className;
			if(my_class.indexOf("hidden") != -1) {
				entity.className = my_class.replace(/hidden/,"visible");
			}
			else if(my_class.indexOf("visible") != -1) {
				entity.className = my_class.replace(/visible/,"hidden");
			}
		}
	}

	return false;
}

function hide(id) {
	if(work) {
		work = 0;
		var entity = document.getElementById(id);
		if(entity) {
			var my_class = entity.className;
			if(my_class.indexOf("visible") != -1) {
				entity.className = my_class.replace(/visible/,"hidden");
			}
		}
	} else {
		work=1;
	}
}

var preventReset = 0;

function dehighlightTarget(entity) {
	if(preventReset == 0 && entity) {
		var id = entity.href;
		if(id.indexOf("#") != -1) {
			id = id.substr(id.indexOf('#')+1);
		}
		var target = document.getElementById(id);
		if(target) {
			deactivateElement(target);
		}
		}
}

function highlightTarget(entity, norefresh) {
	if(entity) {
		var id = entity.href;
		if(id.indexOf("#") != -1) {
			id = id.substr(id.indexOf('#')+1);
		}
		activateElement(id);
		preventReset = 0;
	} 
	if(norefresh == 1) {
		preventReset=1;
	}
}
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