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Integrated Performance Viewer



IBM Confidential



Unit Objectives • The following will be discussed: – Performance and PMI (Performance Monitoring Infrastructure) – WAS V6 Enhancements – PMI Data – Tivoli Performance Viewer (TPV) – Performance Advisors •Tivoli Performance Viewer Performance Advisor •Runtime Performance Advisor



– Request Metrics
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Performance Monitoring Infrastructure (PMI) • Core monitoring infrastructure for WebSphere Application Server and WebSphere family products, available since WAS V4 • PMI provides server-side data collection and client-side API to retrieve performance data • Version 6 supports the J2EE Management Reference Implementation (JSR-077) • Performance data collected on: – Customer’s application resources •Examples: EJBs, Servlets/JSPs, Web Services



– WebSphere run-time resources •Examples: JVM memory, thread pools, database connection pools



– Detailed list of all types and components can be found in Information Center



V6 Enhancements (1) New V6



• Implements J2EE 1.4 Performance Data Framework – PMI Client API deprecated – Clients should use JSR 77 • Custom PMI – Allows customers to add own performance metrics



New V6



• Fine-grained control – WAS V5 and earlier used performance impact levels (none, low, medium, high, maximum) – WAS V6 changes •Eliminates monitoring levels (N/L/M/H) •Enable/disable individual performance counters



V6 Enhancements (2) New



V6 • PMI grouping has changed – WAS V5 and earlier grouped PMI metrics according to performance impact levels



•Example: Setting PMI monitoring to High enabled collection of PMI counters with performance impact level of high or less



– WAS V6 organizes PMI metrics into categories •Basic – J2EE components, CPU usage, HTTP session info •Extended - Basic + additional WebSphere resources (WLM, Dynamic Cache, and so forth) •Custom – Fine-grained control



• Sequential update – Causes all PMI counters to be updated sequentially – Enabling sequential update adds additional overhead



WebSphere V6 Makes Available
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End-User View



Admin Services (JMX)



PMI Data DCS ƒ # of messages sent/received ƒTime spent synchronizing Web Applications ƒ Servlet/JSP response time ƒ Servlet/JSP requests



Servlet Session Manager ƒ Avg # of active HTTP sessions ƒ Session size JMS ƒSystem Integration Bus (SIB) communications ƒMessaging engine



System Data ƒ CPU Utilization ƒ Memory usage



JDBC Connection Pools ƒ % pool in use ƒ Avg. wait time ƒ JDBC times



Dynamic Cache ƒ Memory cache size ƒ # of hits/misses



EJB Module ƒ EJB response time ƒ EJB requests



Java Transactions ƒ # active transactions ƒ Avg duration



Workload Management ƒ # of requests ƒ # of updates



JVM



Web Services Gateway ƒ # of sync requests/responses ƒ # of async requests/responses



JVM Memory ƒ Free memory ƒ # of garbage collection calls (JVMPI)



Web Services ƒ # of loaded web services ƒ # of requests delivered/processed Available as of 5.0 Available as of 5.0.2 Available as of 6.0



J2C Connection Pools ƒ # of managed connections ƒ Total # of connections



Available zOS 5.0.1 Available zOS 5.0.2 Available zOS 6.0



Thread Pools ƒ Web container and ORB ƒ Active threads ƒ % pool maxed Object Request Broker (ORB) ƒ Object reference lookup time ƒ # of requests HA Manager ƒ# of local groups ƒ# of bulletin-board subjects



PMI Data Classification •



The PMI data can be one of the following statistic types (these types follow the J2EE 1.4 Performance Data Framework):



Statistic type



Description



Example



CountStatistic



a running count



Number of Servlet requests



AverageStatistic*



a simple average (total, count, min, and max)



Average HttpSession size



TimeStatistic



same as AverageStatistic (measure is [milli]seconds)



Average Servlet response time



RangeStatistic



a time-weighted average. (current, low/high water mark, time-weight total, integral



Number of concurrent Servlet requests



BoundedRange Statistic



same as RangeStatistic, with lower bound and upper bound



JDBC connection pool size



PMI Data Collection • The PMI data can be collected using the following interfaces: – Java Management Extension (JMX) interface (J2EE MBeans and WebSphere Perf MBean) •



While the J2EE MBeans provide performance data about the specific component, the Perf MBean acts as a gateway to the WebSphere PMI service.



– Performance Servlet Performance Servlet provides a way to use an HTTP request to query the PMI data for the entire WebSphere Application Server administrative domain. • Performance Servlet outputs the PMI data as an XML document. •



– PMI client API (deprecated) •



PMI client API provides a wrapper class to deliver PMI data to a client. This API was introduced in WebSphere Application Server, Version 4.0 and deprecated in Version 6.0.



Performance Impacts • The Heisenberg Uncertainty Principle – Measuring something, changes it, even if only slightly – Overhead of measurement must be taken into account • Basic setting has overhead of < 2% – Basic setting is enabled be default • Extended setting has overhead of < 3% • All setting has overhead of < 6% • Collection of JVMPI data adds additional overhead – Collecting just GC and Thread data adds < 2% – Collecting all JVMPI data adds 20-25%



Performance Monitoring Applications J2EE interface (JMX) (5.0 and later) JMX Client



WebSphere PMI Interface (JMX) (5.0 and later)



JMX API



Tivoli Performance Viewer and Advisors IBM Tivoli Monitoring for Web Infrastructure WebSphere Studio Application Monitor (zOS) User-developed monitoring tools Third-party monitoring tools



Partner and customer APIs



WebSphere Application Server JMX API Deployment Manager (JMX Connector) JMX API



PMI Service



WebSphere Application Server PMI Service



PMI Data Enabling and Monitoring • PMI Enabling using Admin Console – PMI should be enabled before the server starts •Click Performance Monitoring Infrastructure under Performance. •Select server to be monitored •Select the Enable Performance Monitoring Infrastructure (PMI) check box. •Select Configuration tab and enable monitoring (on by default)



• Monitoring with Tivoli Performance Viewer •Click Monitoring and Tuning Æ Performance Viewer Æ Current Activity in the console navigation tree. •Select the check box for the server click Start Monitoring



Start Monitoring Using Admin Console Select server first, then click “Start Monitoring”



•After Enabling PMI you can start Monitoring with build-in Tivoli Performance Viewer, using the Administrative Console •To display the graphical view you may need to install an SVG plug-in for you browser



Tivoli Performance Viewer (TPV)



New V6



• Displays PMI data collected from local and remote application servers – Summary reports show key areas of contention – Graphical/tabular views of raw PMI data – Optionally save collected PMI data to logs • Provides configuration advice via Performance Advisor section – Tuning advice formulated from gathered PMI and configuration data • Integrated into WebSphere Administrative Console



Tivoli Performance Viewer



Access TPV through WebSphere’s Administrative Console



Navigation panel for TPV



View panel for TPV – displays summary reports, graphs, and tables



TPV Usage • Summary reports – Monitor server’s real-time performance and health – See WebSphere Information Center for usage tips • Performance modules – Drill down on specific areas of interest • Logs – Detect trends by analyzing logs of data over time – Save performance data for later analysis or problem determination



WebSphere Performance Advisors • Provide configuration advice based on collected PMI data • Advice based on basic rules of thumb for tuning WebSphere Application Server – Rules are IBM defined and non-configurable • Does not automatically tune WebSphere based on advice – Administrator must manually apply recommendations – Suggested settings need to be checked against baseline performance to verify improvement



WebSphere Upstream Queuing • Upstream queuing attempts to allow more work to be done by limiting the number of connections at each tier of the application • Performance Advisor rule set employs this best practice when generating advice WebSphere Queuing Network Web Server



Web Container



EJB Container
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Advisors Runs when you ask for it



Runs in the background



ƒ Calculation intensive operations



ƒ The first step toward auto tuning



Performance Advisor in Tivoli Performance Viewer



Runtime Performance Advisor



Location of execution



Application Server



Application server



Invocation of tool



Tivoli Performance Viewer



Administrative console



Output



Tivoli Performance Viewer graphical user interface (GUI)



SystemOut.log file and WebSphere administrative console



Frequency of operation



When you select refresh in Tivoli Performance Viewer



Configurable



Types of advice



• • • • • • • • •



• • • • • •



ORB service thread pools Web container thread pools Connection pool size Persisted session size and time Prepared statement cache size Session cache size Dynamic cache size JVM heap size DB2 Performance Configuration Wizard



ORB service thread pools Web container thread pools Connection pool size Persisted session size and time Prepared statement cache size Session cache size



Advisor Architecture Runtime Performance Advisor



Performance Advisor in TPV



Administrative Console



WebSphere Application Server



Administrative Console



TPV Advisor Runtime Performance Advisor TPV Engine



ƒ Real-time ƒ Offline



ƒ Real-time PMI Service



Application Server logs SystemOut.log



Roadmap to Self-Optimizing • The goal – Self-optimizing WebSphere – We are here “Assisting users” Advisors Level



1: Basic



2: Managed



3: Predictive



4: Adaptive



5: Autonomic



Description



Rely on reports, product and manual actions to manage IT components



Management software in place to provide facilitation and automation of IT tasks



Individual components and systems management tools able to analyze and recommend actions



IT components collectively able to monitor, analyze and take action with minimal human intervention



IT components collectively and automatically managed by business rules and policies



Greater system awareness Improved productivity



Reduced dependency on deep skills Faster/better decision making



Balanced human/system interaction IT agility and resiliency



Business policy drives IT management Business agility and resiliency



Benefits



PMI and Advisor Usage • Should only be used during stable production load tests – Application needs to remain stable during production tests •Any exceptions and/or deadlock issues need to be resolved prior to running



• Should be enabled once production load tests have reached peak load levels – Exclude ramp up and ramp down times from monitoring •Advice may/will become contradictory



– Certain types of advice only generated when CPU is being stressed • Important: Tune your application before you tune WebSphere



PMI and Request Metrics • •



PMI provides information about average system resource usage statistics, with no correlation between the data across different WebSphere components. Request metrics provides data about each individual transaction, correlating this information across the various WebSphere components to provide an end-to-end picture of the transaction, as shown in the following diagram:



Request Metrics • Measure the amount of time it takes for data requests to travel through each WebSphere Application Server component in the system – Provides measurements across multiple processes and services – Tracks requests that enter through HTTP or Enterprise Bean remote requests – Capture response time information for the initiating request, the downstream enterprise bean invocations, and related JDBC calls – Time spent at these points are written to the SystemOut.log to be accessed by either Application Response Measurement (ARM) agents or other third party tools • High-level view of application performance allows users to quickly track down which application components are involved in bottlenecks and fix them



Request Metrics • Request metric settings to keep in mind – Define filters for the requests that should be tracked •Incoming HTTP requests can be filtered by IP address, URI or both •Incoming Enterprise Bean requests can be filtered by method name



– Set the Request Metrics trace level to a value greater than NONE • Access through Administrative Console – Monitoring and Tuning Æ Request Metrics • An Application Response Measurement (ARM) agent does not ship with WebSphere Application Server for analyzing the output placed in the SystemOut.log.



Unit Summary • WebSphere provides many tools to assist in tracking down performance problems. • Performance Monitoring Infrastructure (PMI) externalizes performance data. • Tivoli Performance Viewer (TPV) allows you to visualize and analyze collected PMI data. • WebSphere Performance Advisors provide configuration advice based on collected PMI data. • Request Metrics provides information across the various WebSphere components.
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