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关于 z/OS 上的Java，你应当知道些什么



IBM 和 Java

Java 对于 IBM 极其重要
IBM 软件产品的根本基础架构

WebSphere, Lotus, Tivoli, Rational, Information Management (IM)

IBM 正在对虚拟机中的 Java 进行战略性投资
在 Java 5.0 时，实现单一 JVM 支持
JME, JSE, JEE
新的技术基础 (J9/TR 编译器)，以此为基础实现更好的性能、可靠性和
可维护性

IBM 也投资并支持Java 公共创新
Eclipse, Apache (XML, Aries, Derby, Geronimo, Harmony, Tuscany, Hadoop
…)
广泛参与相关的开放标准 (JCP, OSGi)



Java 路线图

Oracle Java 运行时间
Java 5.0 

新语言功能：
自动类型包装
枚举类型
通用类型
元数据

Java 6.0
性能改进
客户端 WebServices 支持

支持动态语言
改进SWING的易用性
新的 IO API (NIO2)
Java 存续 API
JMX 2.x 和 WS 连接，用于 JMX 代理
语言变更

Java 7.x 

IBM Java 运行时间
IBM Java 5.0 
提高了性能
世代型垃圾回收器
共享的类支持
新型 J9 虚拟机
新型 Testarossa JIT 技术
第一套故障数据采集技术
全速调试
热代码替代
通用运行时间技术
ME, SE, EE

IBM Java 6.0 
改进体现在
性能
可维护性工具
类型共享
XML 分析器改进
z10™ 开发
面向BigDecimal的DFP 开发
大页面
新的 ISA 功能

IBM Java 7.x
改进的可维护性和可消费性
改进的性能
虚拟机更新，支持语言变更
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z196 和 Java6.0.1: 一同设计

使 Java 吞吐量提高了2.1 倍

减少了占地空间

与 z/OS 设施紧密集成

提高了应用行为的响应性

IBM Java 6.0.1 on z/OS – 最新、最大

J9 R2.6 虚拟机
对 JIT 优化技术进行了大力增强

z196 可以利用指令及新的流水线

新的均衡的GC 策略，以缩短最大暂停时间

默认的GC 策略变更为gencon

性能
多线程负载性能提高 2.1 倍

CPU 密集型负载性能提高1.93 倍

z/OS 独特的强化
JZOS 2.4.0

z/OS Java 独特的安全性强化



z/OS – zSeries 扩展
JZOS 扩展能够支持对 z/OS 功能的访问

•传统的OS 数据集访问、VSAM 访问
•z/OS 控制台（修改命令和消息支持）
•z/OS 系统记录器访问
•Apache log4j 输出源(appender)
•JES 作业提交
•DFSORT
•SMF
•Java 流程按照批处理作业或者启动的任务来运行
•WLM 飞地
•ENQ
•PDS 和目录访问

与系统相关的扩展能够让你编写健壮的、能够与传统

的 z/OS 操作环境相集成的中间件和应用。

•允许进行独立于平台的设计开发。
•在需要时进行与平台相关的实施
•允许进行操作及资源优化

http://www.ibm.com/developerworks/java/zos/javadoc/jzos/index.html

JDK
z/OS
扩展

JDK
基础功

能



WAS 和平台设计

zBX

应用服务器

Windows IBM AIX Linux

IBM System z 主机

z/OS Linux

WAS 是一套跨平台产品

做出 zEnterprise 托管决策……

演示者
演示文稿备注
This chart illustrates one of the key basic facts about WebSphere Application Server -- it is a cross-platform family.  It runs on several different operating systems on several different hardware platforms.
Assuming that the decision has been made to use WebSphere Application Server as the Java runtime environment, how does one approach the question of where to host it?



非常重要的起始概念
这一点怎么强调都不过分 -- 区别并不在于所提供的开放标准规范支持。

这在跨平台系统中很常见！

Java 应用 Java 应用

开放标准规范接口
Java EE, Java SE, EJB, Servlet, JSP, 

JDBC, JCA, JMS, Web 服务，等等

在规范接口线以上，“WebSphere

就是WebSphere”

它是如何实施的取决于平台 … 

其特性、功能、属性及服务质量

只有一套 WebSphere 代码库
代码能够检测到平台并根据情况调用与平台相关的开发。

演示者
演示文稿备注
A question often asked is this: “WebSphere Application Server is based on accepted open standards.  ‘WebSphere is WebSphere’ people say.  How can the platform itself make a difference?”
It’s true that “WebSphere is WebSphere” -- by that we mean that the open standard specification support for WebSphere Application Server is the same across all the operating systems.  So, for example, Version 7.0 on Windows has the exact same specification support as Version 7.0 on z/OS.
Note: such was not always the case.  But starting with V6.0 it became true.
The important thing to understand is that the open standards are about interfaces, not implementation.  Vendors are free to implement the function in any way they choose provided the various interface specifications are adhered to.  And so it’s at the level below the specification line that platform differentiation takes place.
That will be the focus of this presentation.  The very short answer to “Why WAS on z/OS” is this: “Because of z/OS.” 
It’s all about the way in which WAS on z/OS is written to exploit the features and functions of System z and z/OS platform.
By the way, that exploitation is not exclusive to just z/OS … the other platforms have their own platform-specific exploitation code.  But those platforms don’t have the same features to exploit that z/OS does.



*** 起始前提 *** 
在规范线及以上，WebSphere 就是 WebSphere

因此，在该层次上不存在平台差异

差异出现在规范线以下

在这个层次上，在该平台上实施 WAS 时将利用平台的属性

我们希望集中于以下主题：

1. System z 和 z/OS 平台的质量和属性是什么？

2. WebSphere 应用服务器在什么程度上利用这些质量和属性？

3. 这些质量和属性如何有助于满足你的关键业务目标？

演示者
演示文稿备注
We’ve established that “WebSphere is WebSphere” across the platforms at the specification line and above, and that the platform exploitation that takes place is below that line.  So ultimately the question is: what are the attributes of the platform and how does WAS exploit them?  As mentioned, our focus will be on z/OS.
We’ll also strive to map those attributes to business value as at the end of the day that’s what this is about -- providing value to the core business to meet the objectives of the business.



为什么采用 WebSphere on z/OS



进行了多层次的开发
我们需要了解，有来自硬件设计的优势，

有来自操作系统设计的优势，还有来自它们之间的集成的优势

硬件属性和功能

操作系统属性和功能

WebSphere 应用服务器

操作系统直接集成

和利用硬件的程度和性质

WAS直接集成和利用操作

系统的程度和性质
优势的被动

接受者

并非所有的硬件设计都是一样的

并非所有的操作系统都是一样的

并非所有的操作系统都与

硬件有相同程度的集成
例如：z/OS 仅运行在 System z 上… …没有

什么权衡来支持多平台灵活性。
操作系统针对硬件进行了优化；两者是一同开发的

这并不意味着System z 和 z/OS 适合于所有的情况

也不意味着其他平台和操作系统能够完成 System z 和 z/OS 所完成的工作

演示者
演示文稿备注
Here we’re drawing into focus the relationships that exist between a solution (WAS in this case) and the underlying hardware and operating systems:
The first is to what degree the solution directly and actively exploits the functions of the operating system.  As we stated, had WAS z/OS been delivered as a packaged set of Unix processes that ran under USS, there would have been very little active exploitation of z/OS functions such as WLM.
The second is the degree of direct and active exploitation of the hardware platform by the operating system.  Here we wish to point out that z/OS is not designed to be a semi-portable operating system that runs on many different hardware platforms.  z/OS is designed to be run on System z hardware.  That means the operating system is tightly integrated with the hardware.  The hardware and operating systems are designed to work closely together.  There’s a rich set of low-level exploitation that get taken advantage of by, for example, the JDK for z/OS.
Finally, there are the benefits that bubble up to the solution passively.  That is, just by running there (by “just showing up”) a solution receives some benefits.  An example of this would be the systems management of z/OS in areas such as backup and recovery, or capacity planning, which ultimately benefits the solution but the solution is not actively reaching out and making use of anything to receive the benefits.
The yellow box at the bottom of the chart is important to note.  There is a difference in operating systems and hardware platforms.  z/OS may very well be suitable for the business needs; or other solutions may suit the business.  The key is to understand the merits of the platform and understand how they might map to key business objectives.  If the choice is for WAS z/OS then we’re happy.  But if a careful analysis yields a different conclusion that is better for your business, then that is good as well.



被动优势包含多个类别
运行在 System z 和 z/OS 上的程序在如下几个不同方面获得被动优势：

硬件
内在的设计成熟度和稳定性

冗余和灵活的更新

均衡的设计提供了非常高的吞吐量

通过 LPAR 实现成熟的、久经考验的虚拟化

操作系统
与服务器硬件设计紧密集成

极其成熟的体系结构

存储保护

负载管理器 (WLM)

Intelligent Resource Director (IRD)（智能资源目录）

本地 TCP 优化

成熟的系统管理工具

久经考验的灾难恢复能力

我们在较高级的层次上考察其中的部分内容

演示者
演示文稿备注
Passive benefits are those that are associated with the platform and operating system, but are ones that are not directly taken advantage of by the solution.  For WAS those can be categorized in two ways: the hardware benefits and the operating system benefits.  The chart offers some bullets that give you a sense of the case we make on behalf of System z and z/OS.



硬件虚拟化 – 逻辑分区 (LPAR) 
一种极其成熟的虚拟化技术，它能够使实际的资源在多个逻辑分区之间得到共享，

各个分区之间完全独立

虚拟的

实际的

z/OS z/OS

CF
z/VM

Linux Linux

存储器 I/O

网络

管理程序

LPAR LPAR LPAR

CPU
内存

久经考验的虚拟化技术
多年久经考验的可靠性

把硬件划分为多个逻辑分区

利用 z/VM 以及客户机进一步实现虚拟化

各个 LPAR 相互之间完全独立
管理程序防止 LPAR 在为其分配的资源之外独占资源

彻底的内存隔离，因此无需担心相互覆盖

彻底的操作系统隔离，因此，所有的操作系统实

例的元素都得到隔离

彻底的网络隔离，因此无需再担心安全性入侵

整合的优势以及隔离的好处
这是虚拟化涉及的全部东西。差异在于成熟度和能力。各种虚拟化方法之间的技术差异可能很快会成为一个复杂的问题。

这里的要点是，System z LPAR 具有久经验证生产记录

演示者
演示文稿备注
We start out with a high-level description of the virtualization capabilities of the platform.  The topic of virtualization can get very detailed very quickly, and there are several forms of virtualization technologies available in the world.
The key point here is that logical partitioning on System z is done very low -- just above the hardware layer -- and has been around for a long time.  This is not “new” technology.  That means it’s stable technology.
The LPAR technology on System z has matured to the point where the hardware “sharing” that takes place is carefully regulated so no partition can monopolize more than its granted.  There is complete isolation between the LPARs -- operating system, network, and memory.  
One of the key things that System z virtualization provides is a virtualization of the I/O subsystem capacity.  One LPAR can’t consume more of that than allowed, which means other LPARs that have higher I/O needs can get what they need.  Again, no monopolization.
We readily grant that there are other virtualization technologies out there.  There are even some that do a kind of hardware layer virtualization.  But none are as mature as System z virtualization.



负载管理器 (WLM) 
WLM是z/OS 操作系统的一个组件，它能够密切观察关键系统指标，

并管理各种资源，以实现你所确定的目标

高优先级在线应用 中优先级内部会计核算
低优先级批处理程序

虚拟的系统资源
(CPU、内存和I/O)

LPARLPAR

其他 LPAR

实际资源、管理程序以及 IRD

这部分包含五项：

1.WLM 对整体系统资源利用率进行实时监

你确定的WLM服务等级目标，它决定了

2.WLM将如何管理资源

3.WLM 对每一个程序把你的服务等级

目标与实际的系统性能相比较

4.WLM重新分配LPAR中的资

源，以确保目标得以实现

5.WLM 通知 IRD 是否需要

在 LPAR 之间进行资源分配

它是一套非常复杂的系统监控和控制机制

在过去若干年间，它逐渐成熟起来，变得像目前一样可靠、高效

其他的解决方案声称提供了“负载管理”能力，但与z/OS WLM 相比较，它们的功能通常太弱

黄色方块代表了WLM，它监视着所有东西

演示者
演示文稿备注
Workload Manager (WLM) is a function of the z/OS operating system and is a key part of the management of resources within z/OS, and is a key component that’s actively exploited by WAS.
Here we’re looking at passive exploitation.  We’ll explore the active exploitation in a bit.
WLM monitors a wide range of system metrics and compares those values -- using all sorts of complex heuristics -- against performance goals you’ve established for the system.  The result is that WLM manages the resources of the system to achieve your goals.  Lower priority work items can not “steal the system” -- WLM will not allow it.  If higher priority work isn’t meeting its goal, WLM will reduce resources to lower priority work and give it to the higher priority work so the goals can be met.
This is how z/OS manages a system to such high utilization numbers.  It’s by intelligently allocating system resources to work based on your goals.
And don’t forget that WLM can advise IRD to move resources from LPAR to LPAR.
The picture starts to come through -- intelligent monitoring of work and goals and the re-allocation of resources … all dynamically done.



虚拟IP 和系统综合体分配器
这是TCP 在z/OS上的一项功能，能够让你利用WLM协助的TCP

连接布局把重复的资源“隐藏”到单一的 IP 地址之后

LPAR LPAR LPAR

实际资源

分布式 DVIPA

系统综合体分配器

栈IP

TCP 栈

目标
(即 WAS)

目标
(即 WAS)

目标
(即 WAS)

OSA OSA OSA

TCP 栈 TCP 栈

栈IP 栈IP

WLM协助的TCP布局

1

2

3

4

5

本图中的内容：

1. 实际的客户机把它们自己指向“类属”的 IP 主机名。

路由器把它解析到机器上的某个适配器。

注：有多种方法来获得冗余的 OSA 适配器，

以实现可用性

注：它未在本图中示出，但WLM 也可以通知某些

非板载的(off-board) Cisco 路由器。

2. 请求被映射到系统综合体中的TCP 栈，它托管

分布式虚拟 IP (DVIPA) 类属主机。

3. 系统综合体分配器功能能够决定哪个潜在

的目标 LPAR 是在该时点接受新工作的最佳候选人。

4.      TCP 连接在客户端与目标之间进行。

5. 如果托管的LPAR 或 TCP 栈发生故障，

DVIPA 和系统综合体分配器的功能将自动

移动到事先定义的“下一个”栈中。

这对于应用是透明的 … 

它在该过程中是被动的

演示者
演示文稿备注
There another element of virtualization and dynamic operations and it comes in at the networking level.  Down at the hardware level there are physical adapters, and they can service one or many LPARs on the system.  
TCP on the z/OS system has the facility to virtualize IP addresses.  Some may be dynamic virtual IPs that have the ability to move to another LPAR in the Sysplex in the event the initial hosting TCP 栈 is lost.  That’s a way to provide availability of a listening IP by virtualizing that IP behind the physical adapters and making it dynamically movable across LPARs if configured that way.
Between the DVIPA and the target WAS z/OS (or any TCP socket application for that matter) there can be another layer called “Sysplex Distributor.”  That is a TCP connection placement mechanism that gets placement advice from WLM.  WLM determines what target is best able to take the connection at that point in time.
Numbered block #5 shows the case where there’s an outage of some kind on the first LPAR and the DVIPA is automatically moved to a configured backup LPAR.  The Sysplex Distributor function is also moved non-disruptively, all of this transparent to the outside world, and transparent to the applications.



资源和系统监控 -- RMF 和 SMF

为了有效、高效地管理你的服务器环境，你需要了解谁在什么时候使用什么东西

虚拟系统资源
(CPU、内存及I/O)

应用或子系统

LPARLPAR

其他 LPAR

实际资源、HyperVisor 以及 IRD

操作系统组件
(z/OS, TCP, WLM, JES, 等等)

SMF
系统用于把记录写入系统数据库的一种功能。

这些记录随后可能被用于分析系统使用情况，以便用于：

容量规划

性能规划

会计核算和计费

RMF
把 SMF 写入关于关键系统活动报告的另一种功能。

对于制定规划和调查报告非常重要

应用或子系统 应用或子系统

如果该平台更容易得到管理，

那么该平台的用户就可以

由此得到间接好处

注：WAS z/OS 自动利用SMF。

演示者
演示文稿备注
Two other functions of z/OS are SMF and RMF.  Both are system monitoring and reporting functions.  Both help administrators have a very clear view of what’s going on in the system.  WAS z/OS actively exploits SMF as we’ll see later.  WAS z/OS receives passive benefits from RMF because that facility helps you manage the platform better than can be done with other platforms.



利用 JES 和共同的 z/OS 功能
这意味着，现有的z/OS 系统编程人员将可以很舒服地

进行关键的WAS z/OS操作 … 它符合他们现有的技能

CR SR

应用服务器

CR

节点代理

CR

Daemon

CR SR

DMGR

LPAR

CR SR

应用服务器
节点

Cell（单元） WAS z/OS 运行时间实施为一系列启动的任务

使用标准的JCL 和 START 命令

JCL START 进程在PROCLIB中进行维护

输出结果默认地写入JES

JES 管理输出和存储

启动的任务和地址空间可以像任何其他程序一样得到显示

像任何其他程序一样启动和停止

能够使用MODIFY 命令进行动态操作

配置保存在HFS 或 ZFS 文件系统中

能够让系统自动化任务控制操作

这完全是标准的东西。关键是，实施WAS z/OS

以便与现有的z/OS技能相兼容，并利用现有的z/OS功能。

WAS z/OS 不仅仅是运行在USS中的UNIX流程。

演示者
演示文稿备注
WAS z/OS is implemented as a series of started tasks, which means that managing the environment -- starting, stopping, etc. -- should be very familiar to your current z/OS staff.
We draw your attention to the highlighted block.  System automation tools on z/OS are capable of performing a great many tasks without operator intervention.  Because WAS z/OS is implemented as started tasks, and it operates as such, system automation tools can be used to monitor and manage the WAS z/OS environment.



利用zAAP 专业引擎
zAAP 引擎是Java 卸载引擎。它们增强了z/OS 平台的财务状况，

而且它们释放了GP用于其他关键子系统处理

这确实是Java SDK以及z/OS调度器的一项功能。

支持zAAP的Java SDK与 WAS z/OS包装在一起，因此WAS可以

自动利用zAAP，如果后者存在并得到配置的话

CR SR

应用服务器

通用处理器

在zAAP之前

CR SR

应用服务器

具有 zAAP

通用处理器 zAAP 处理器

理解 zAAP 价值的关键：

•与GP相比较，zAAP 处理器具有非常低的采购成本

把Java负载转移到zAAP 通常可以使越来越多的非Java

•工作存续于现有的GP中，这样就可以避免为购买而支出资

•以系统容量为基础的月度许可证费可能会受到

存在 zAAP的影响，zAAP不计入收费中

这里还有许多技术细节未得到叙述,涉及到如何配置它们、

调度规则如何以及 Java 在什么时候可以进入GP，等等。

这里的目的在于关键点，而不是细节。所有的东西都进入通用处理器 非Java程序进入GP，而Java进入zAAP

= 非Java
= Java

工作：

演示者
演示文稿备注
zAAP stands for “zSeries Application Assist Processor” … they are specially-designated processor engines on the System z machine that the JDK can use to offload Java work.  By doing that you gain two benefits -- potentially lower software license charges; and capacity on your GPs that would otherwise have been used for Java.
WAS itself really knows nothing about this.  This is a function of the Java z/OS JDK, which has code to interact with the system dispatcher so Java work gets switched to the zAAP. 



控制器 / 伺服器(Servant) 体系结构
这是WAS z/OS 设计中的一项独特的体系结构元素。

其他的平台都没有这种设计，因为没有其他的平台具有WLM**:

JCL

JVM

控制器区域

本地代码

zWLM

Servant 区域

本地代码

JVM

应用 应用

JCL

Servant 区域

SR: 应用基础架构
维护应用JVM 运行时间
可以支持一项或多项应用
从SR连接到数据资源
最小值/最大值可以由管理员控制

默认值: 最小值=1, 最大值=1

zWLM
管理SR的启动
管理SR的停止
请求先传递至zWLM，然后再传递至SR

START 命令
(MVS 或管理控制台)

本地代码

JVM

应用 应用

CR SR

应用服务器

CR: WAS “管道” 代码
本地的和Java
没有应用代码
TCP 监听器驻留于此
队列请求发送至WLM

** WebSphere 在分布式系统上时使用 “负载管理”这样的说法，但它与zWLM不同

我们来看看这是如何实现的 …

演示者
演示文稿备注
WAS z/OS has an application server architecture that is unique to the WAS family.  Rather than consisting of a single JVM, it consists of multiple, each in its own address space:  a controller region (CR) and one to many servant regions (SRs).  This is configurable by you; the default behavior being one CR and one SR.
One of the key advantages of this structure is that it separates pure “plumbing” code from user application code.  That allows the plumbing code to run in a more protected address space.  And it protects the plumbing code from JVM outages caused by misbehaving user applications.
The chart offers a description of what function is contained in which region.  WLM sits in the middle of this and performs several key functions, which we’ll explore now.



对服务器中混合工作的智能管理
向工作提供一个“事务分类”。利用该功能，CR可以把工作引导至伺服器(servant)，而且WLM 可

控制器区域 Servant 区域

JVM

应用

Servant 区域

JVM

应用

_____

_____

_____

_____

_____

_____

_____

WLM

内向工作
HTTP / HTTPS
IIOP
MDB

21

3

拉

拉

4

隔离。高优先级的工作servant拉入高优先级的工作；低优先级工作则进入其他地方，如本例所示。

配给每一个servant的系统资源。高优先级工作得到更多资源，低优先级工作得到减少资源，全部都依据事先定义的WLM目标进行分配。

成熟的工作优先级安排
在其他平台上，这只能通过把工作分配到单独的服务器上来实现。它们没有WLM在这个层

更低的优先级或者未分类的高优先级

高优先级工作

低优先级工作

WLM 分配更多的系统资

WLM分配更少的系统资源

5

演示者
演示文稿备注
Work coming into a controller region may take many forms.  Some of the work may be of higher priority than other work.  The WAS z/OS CR/SR structure provides a way to segregate the work to individual servant regions so WLM can prioritize the allocation of system resources to achieve the goals.  In this picture higher priority work goes to one SR and gets more system resources; lower priority work goes to the other SR and WLM grants it relatively less system resources based on the defined goals.
A single JVM appserver structure would not provide this ability.  It would require creating multiple application servers and routing to the server based on priority.



利用 SMF 
SMF 是z/OS 的一项活动记录功能，能够让子系统记录关键活动，

以便进行分析、管理及会计计费

组件或子系统

RMF

DB2

CICS

MQ

WebSphere z/OS

70 - 79

100 - 102

110

115 - 116

120

SM
F 
写

入
器

(W
ri

te
r)
例
程

和
缓

冲
器

SMF 数据集

•WAS z/OS 写入 SMF 120 条记录

•利用WAS z/OS V7，创建了一种新的子类型：9

•新的SMF 120 子类型 9 以更低的开销成本提供了更好的数据

•新的SMF 120子类型9 记录了补充内容，并从其他子系统中

扩展现有的 SMF，从而能够更好地理解正在发生的事情

•更好的数据可以用于 …

•活动分析

•使用量统计

•会计计费

http://www.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/WP101342

演示者
演示文稿备注
SMF is a mechanism that allows subsystems on the platform to write activity records into a repository that may then be used for analysis.  The chart shows the SMF record types written by the various subsystems, including WAS z/OS.
With WAS z/OS V7 the SMF support has been enhanced to provide better information at a lower cost of overhead.  There’s an excellent white paper at the URL shown on the chart that gives all the details of this new record type.
The key value of SMF is this -- it provides a much better view of what’s going on within the system than might otherwise be available.  That information can be used for understanding usage patterns, planning for additional capacity, and for accounting chargeback purposes.
Knowing who’s using what resources is an important element of running the I/T operations.  SMF allows you to do just that.



LPAR

CR SR

应用服务器

CR SR

应用服务器

跨内存本地通信

WOLA CICS
汇编器/Cobol/PLI/C or C++

z/OS 批处理
汇编器/Cobol/PLI/C or C++

UNIX 系统服务
汇编器/Cobol/PLI/C or C++

Airline（航线）控制系统
汇编器/Cobol/PLI/C or C++

WOLA

WOLA

WOLA

跨内存：新型优化的本地适配器 (WOLA) 
在V7.0.0.4 中提供的这一新功能能够让外部地址空间

加入到某个单元的本地通信(Local Comm) 中。

优势：

•基于本地通信(Comm) (z/OS 除外)

•双向 … WAS 外向或内向进入WAS (WOLA 除外)

•CICS 安全性和事务传播 (适用某些限制)

•比其他本地解决方案速度更快

在7.0.0.4 版本中

支持外部

地址空间

WP101490 在 ibm.com/support/techdocs

上可以找到详细信息

CR

Daemon

WebSphere z/OS

演示者
演示文稿备注
WOLA is a new cross-memory communication mechanism that is really an extension of the Local Comm structure we talked about in the previous slide.  By extending the Local Comm structure it allows WAS to talk out to external address spaces, and for them to talk into WAS.
Focus on the “z/OS Batch” block … imagine batch programs being able to drive into WAS and re-use WAS EJB assets as part of their batch processing.  That’s just one example of a usage pattern that before WOLA would have had to be done with less efficient technologies.
Performance measurements show this technology capable of sustaining many times the comparable throughput for other mechanisms such as web services.  Good performance improvements are seen even for other local communication techniques.
There’s a white paper on Techdocs -- WP101490 -- that provides more on this function.  If this strikes you as a compelling opportunity for co-location exploitation, please pull that paper and read through it.



核心 -- 系统综合体数据共享
并行系统综合体和数据共享提供了对相同数据的重复访问能力。

数据访问和锁定问题由耦合功能和子系统提供。

z/OS 实例

耦合功能

数据共享结构
存续的数据

(DB2 表、MQ 存续消息，等等)

z/OS 实例

数据资源实例

(DB2, MQ, CICS, IMS)

数据资源实例

(DB2, MQ, CICS, IMS)

WebSphere “集群” 由多个物理应用服务器构成
它们在多数情况下在物理上是分离的。
它们共同代表了一个逻辑服务器。

共享群组

是物理上分离的实例，

但在组织上可以使他们以群组方式理解参与者，

并具有定义的共享关系

AppServer（应用服务器）和资源实例
AppServer中的应用与数据资源实例进行交互。
共享冲突由数据资源实例相互配合，
在z/OS和耦合功能的帮助下得到解决。

并行系统综合体和数据共享已经

存在十多年了。该技术很成熟并得到考验，

并由世界各地的大型客户使用。

演示者
演示文稿备注
We turn our attention to the question of availability and scalability.  On the System z platform the heart of this is Parallel Sysplex and the data sharing capability in the middle of that.
Parallel Sysplex is a clustering technology that has a shared data facility in the heart of it.  That’s done with the Coupling Facility, which maintains shared data structures, cache instances and locking information.
What this means is that data subsystems such as DB2, MQ, CICS and IMS can participate in a data sharing arrangement across the Sysplex.  This creates a single logical data model even though multiple data subsystem instances are present.  The data is accessible from any one of the participating data instances.  Issues of data locking are managed within the coupling facility.
With that structure in place then WAS z/OS itself can cluster on top of that.  The applications are now duplicated across a logical cluster, with local access to data.  Within the WAS z/OS cluster there are high availability mechanisms to failover key services if one part of the cluster is lost.
HA is very broad topic and we can’t go into every one of the details here.  The key is that Parallel Sysplex and data sharing isn’t some new flash-in-the-pan technology.  It’s been around for a while and it’s proven and reliable.



WAS z/OS 和并行系统综合体高可用性总体情况
这涉及到冗余以及与平台高可用性功能之间的整合

LPAR A LPAR B

集群

Mobile DMGR

CF
共享的数据

OSA OSA OSA OSA

VIPA VIPA

应用 应用

RRS - 资源恢复服务 RRS - 资源恢复服务

SAF, WLM, IRD, JES, 等等 SAF, WLM, IRD, JES, 等等

DVIPA + 系统综合体分配器

CICS IMS MQ DB2 CICS IMS MQ DB2

2

3

4

5

6 冗余、容错的硬件
System z 硬件设计具有多层容错及冗余能力。

冗余的z/OS实例
或者通过逻辑分区 (LPAR)，或者通过单独的物理机器。

群集的 WebSphere z/OS 服务器
多台应用服务器组合为一套逻辑单元，
用于应用部署和管理

z/OS 除外：动态SR扩展（更多的即将提供）

冗余数据资源管理器以及系统综合体共享数据
在CF中以及一个全局同步点管理器(RRS)中多重资源
管理器实例以及共享的数据

隐藏在虚拟 IP 地址之后的冗余网络适配器
在前台，具有可移动的虚拟 IP 地址的多种网络
接口能够防止中断

隐藏在分布式虚拟 IP 及系统综合体分配器之后

的负载分布
对隐藏在虚拟IP之后的实际IP地址的进一步抽象，
这样的虚拟IP地址可以在系统综合体中的影像之间
进行调换，而且系统综合体分配器提供了基于 WLM
的TCP 连接分配

1

我们展示了两种操作系统实例。这可以进一步提高性能，

以便实现更大的可用性以及更易于管理的故障隔离能力。

演示者
演示文稿备注
Here is the high-level view of the high availability story for z/OS and Parallel Sysplex, and the way WAS z/OS exploits those capabilities.



高可用性战略图景
它不仅仅是技术 …

网络

应用

中间件 / 数据

并行系统综合体

存储器

物理的 / 环境

技术 监控和管理
容量管理

性能管理

系统组件监控

应用监控

端到端监控

流程控制和治理
资产库存管理

变更管理

故障查找和解决管理

反应性流程/ 预测性流程

高可用性是一个大问题

它完全是一个系统问题

… 关注某一项设计元素并

不能保证

实现高可用性

它是个技术问题，

但同时也是个流程问题

重要的第一步是确定企业

真正需要什么程度

的高可用性

演示者
演示文稿备注
It’s worth reminding the reader that high availability is more than just technology.  There are really three categories of disciplines that must work together in concert to provide HA.
The message is that System z and z/OS provides significant contributions in the technology space and the monitoring and management space.  And System z staffs traditionally have well-defined process controls already in place.
Bottom line … System z is widely considered to be the platform for high availability.



批处理愿景

批处理容器应当运行于各处

跨越各种平台及 J2EE 供应商的可移植的批处理应用

数据的位置决定了批处理应用的布局

由我们的企业调度器集中管理

与现有的解决方案相集成：灾难恢复、审计、日志记录、归档

企业调度器

现有的业务流程

通用批处理应用体系结构和运行时刻

App 
1

App 
2

App 
3

App 
4

….
App 

N

COBOLCICS
JEE 服务

器
WAS z/OS

DB2 z/OSJDBC T2VSAM/DB2Non-DB2



WebSphere 批处理功能包和XD 计算网格

批处理容器环境
编程框架
作业调度器和分配器(dispatcher)功能
声明性作业控制文件(xJCL)
开发类库
批处理数据流 (BDS)
有条件的多步骤作业支持
Ckpt 处理利用WAS 事务管理器

你在"面向现代批处理功能包"中看到的所有东西以及 ...
作业的日历及时钟调度
与扩展的调度器产品相集成
SMF 120.20 & 9 使用报告
根据作业对WLM 事务进行分类
应用静默及更新
作业提交节奏(pacing) 及限制(throttling)
并行作业管理和调度
与COBOL 和 CICS相集成

面向现代批处理的功能包（现在是WAS V.8的一部分）

WebSphere XD 计算网格

COBOL
或 C/C++,r PL/I, 

或汇编器
Java

WebSphere 批处理
容器

演示者
演示文稿备注
Here's a list of functionality for both the Feature Pack for Modern Batch and WebSphere Compute Grid.  Note the hyperlinks to pages that show more detail.  
These are functions you could write yourself.  Again, the custom middleware trap is down that path.



z/OS

CICS TS

计算网格和CICS以及SupportPac CN11

可移植的网格容器 (PGC)  Endpoints
可移植的网格容器 (PGC)  Endpoints

WebSphere 单元

部署管理器

WAS
计算网格
调度器 1

WAS

计算网格
调度器 2

WAS

调度器集群

可移植的网格容器 (PGC) 

调度器数据库
Oracle/DB2

可选的共享 PGC数据库
(VSAM 或 DB2)

代
理

代
理

PGC
配置

+
Joblog

请求发送至
CICS TS

心跳信号发送
至调度器

HTTP(S)

CICS 根据CN11URIresource 中的路径
匹配它，以处理该请求。

计算网格中的批处理作业发送HTTP 请
求至CICS以启动事务程序。



WebSphere 应用服务器 z/OS servant 地址空间

计算网格COBOL容器
“COBOL 容器" 提供了JNI 服务：

COBOL 模块

COBOL 执行容器

Java 到
本地"
胶水"
代码

COBOL 执
行

Java 程序
批处理步骤

Servlet

EJB

Call()

Return()

要点：

在servant 地址空间中反复创建和销毁COBOL容器

COBOL 容器的LE飞地与地址空间的LE飞地相隔离 (干净环境）

JDBC T2 连接可以在Java与COBOL程序直接得到共享 (利用 RRSAF维护事务处理背景)



技能社区
我们看到有两群人 -- WebSphere管理员和z/OS管理员 … 这两群人会合于何处？

与应用相关的
•设计
•开发
•部署
•与应用相关的管理控制台
•与应用相关的WSADMIN

运行时间操作
•启动及停止服务器
•服务器踪迹及日志的默认位置
•配置 z/OS 规范

示例：为本地模式配置数据连接器

运行时间创建和系统管理
•高级概念都是人们所熟悉的
•WebSphere z/OS 需要创建和提交定制的JCL 批处理作业
•备份/恢复，保证适当的系统资源、容量规划 … 所有的
传统z/OS系统程序员任务

WebSphere管理员

z/OS管理员

有关WebSphere管理的常见任务在各个平台之间都是共同的。

在创建及运行层次上，WebSphere z/OS

只是一系列启动的任务，因此应当为z/OS管理员所熟悉

这是重叠地带 ...

任何社区都无需成为另一个社区的专家

一般而言 … z/OS系统程序员经常会转变

为运行时间设置管理和应用部署的角色

演示者
演示文稿备注
A very common question that comes up is how WAS on z/OS can be managed from a staff perspective.  Often we see cases where WAS on another platform already exists and there’s a set of trained administrators familiar with WAS, but are not z/OS administrators.  Similarly, there are z/OS system programmers who are deeply skilled in that area, but not familiar with WAS.  So where’s the line to be drawn?  This chart helps explain a working approach this separation of duties.



关于WebSphere性能需要讨论什么?



在z/OS上的性能:  CPU密集型基准测试

93%的累积改进

- 14%的Java 6.0.1改进

- 70%的硬件改进



z/OS Java SDK 6.0.1 性能: 64位多线程基准测试

2.17倍的累积软件改进

16%的Java 6.0.1改进

39%的 Java 6 SR8 改进（相对于Java 
6 GM）

35%的Java 6 GM改进（相对于Java 5 
SR5）



z/OS Java SDK 6.0.1 性能:
累积硬件及SDK改进，从z10、z196、Java6到Java6.0.1

大约7倍改进，从
z10、z196、Java6 
到 Java6.0.1

z/OS Multi-Threaded 64 Bit Java Workload 
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z/OS上的性能: WAS 在 z/OS上

1.0

1.6
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3.1

3.9
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Version 6.1 on z9 Version 6.1 on z10 Version 7.0 on z10 Version 7.0 on z196 Version 8.0 on z196
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History of WebSphere on z/OS Hardware/Software Performance

硬件改进

软件改进

+57%

+43%

+40%

+23%

本图示出了从zSeries硬件（从z9到z196）和软件（从V6.1到V8.0）获得的改进历史。这些数据源于利用DayTrader EJB负载获得的评测结果。

本图显示，从z9上的WAS V6.1到z196上的 WAS V8.0，累积性能改进几乎达到4倍。

硬件组件的提高大约是2.25倍(1.57 x 1.43)

软件组件提高是1.72倍(1.40 x .123)   



回答最初问题 – 在zEnterprise内部什么地方

Java 应用 Java 应用

开放标准规范接口

在规范接口线以上，

“WebSphere 就是WebSphere”

它是如何实施的取决于平台 … 

其特性、功能、属性及服务质量

•WebSphere实施不影响某些负载类型的性能和容量。

• AJAX 输入预测(type-ahead) 

•应用含有一些仅在特定平台上得到支持的组件。

•eXstreme Scale（巨大规模的）服务器

•有些部署体系结构使用了无状态的、可处置的前端流程。

•没有业务集成的负载，或者与z/OS数据没有密切关系

的负载。

•协议转换器 / DP 

•政策法令

*** 现实 *** 

并不是每一套应用的

每一部分都将运行在z/OS上，原因如下：

演示者
演示文稿备注
A question often asked is this: “WebSphere 应用服务器 is based on accepted open standards.  ‘WebSphere is WebSphere’ people say.  How can the platform itself make a difference?”
It’s true that “WebSphere is WebSphere” -- by that we mean that the open standard specification support for WebSphere 应用服务器 is the same across all the operating systems.  So, for example, Version 7.0 on Windows has the exact same specification support as Version 7.0 on z/OS.
Note: such was not always the case.  But starting with V6.0 it became true.
The important thing to understand is that the open standards are about interfaces, not implementation.  Vendors are free to implement the function in any way they choose provided the various interface specifications are adhered to.  And so it’s at the level below the specification line that platform differentiation takes place.
That will be the focus of this presentation.  The very short answer to “Why WAS on z/OS” is this: “Because of z/OS.” 
It’s all about the way in which WAS on z/OS is written to exploit the features and functions of System z and z/OS platform.
By the way, that exploitation is not exclusive to just z/OS … the other platforms have their own platform-specific exploitation code.  But those platforms don’t have the same features to exploit that z/OS does.



为什么在zBX使用WebSphere 



为什么在 zBX / zEnterprise上部署WebSphere服务器? 

因为zEnterprise管理功能提供了操作结构和工具！

zBX

应用服务器

Windows IBM AIX Linux

IBM System z 主机

z/OS Linux

演示者
演示文稿备注
This chart illustrates one of the key basic facts about WebSphere Application Server -- it is a cross-platform family.  It runs on several different operating systems on several different hardware platforms.
Assuming that the decision has been made to use WebSphere Application Server as the Java runtime environment, how does one approach the question of where to host it?



zManager组件

为WebSphere负载提供操作协作

管理程序 能源

网络

性能

虚拟服务器

操作

“管理” 套件

•提供了此饼状图所示出的大部分功能

•利用“管理”套件，你可以在管理程序及虚

拟服务器的层次上监控资源利用率，但你无法

通过目标导向型的管理使其自动化。

“自动化” 或者 “高级管理”
•可选的功能套件，它提供了我们在本单元中

所讨论的目标导向型性能管理

•高级管理涵盖了System x刀片，使所有其他东西实现自动化。

负载管理与网络管理及存储管理相结合，能够实现更好的端到端管理，
协作实现服务等级协议。

演示者
演示文稿备注
Now we get back to our pie chart showing the six categories of management activity and the two “suites” we spoke of earlier – “Manage” and “Automate.”
To accomplish the kind of automatic and dynamic goal management requires that you have the “Automate” suite licensed to the elements of your zEnterprise system.  It’s a no-charge feature to z/OS but carries a charge for Power blades.
While it is possible to do some level of monitoring with just the “Manage” suite, what we’ll discuss in this unit requires “Automate” … so going forward we assume that is present.



起始… 总览
设想你是zManager，你希望管理和控制在平台之间跳来跳去的负载。
你需要获得哪些信息呢？

刀片

虚拟服务器

应用或中间件

虚拟服务器

应用或中间件

刀片

虚拟服务器

应用或中间件

虚拟服务器

PR/SM

z/OS 虚拟服务器或者
zVM 虚拟服务器

应用或中间件

工作请求

•对管理程序 的洞察可以看到不同虚拟服务器上的物理资源利用率状态

•与虚拟服务器操作系统之间的某些接口能够用来观察及管理它们

•是一种发现工作并把它们分组到一个集合中的途经，这对于人工

管理员很有意义

•是一种量化已经被分组到负载中的工作之间相对优先级的途经

•是一种调整资源以实现所确定的相对优先级目标的途经

zManager

你设想正在扮演 zManager的角色

演示者
演示文稿备注
We start out this unit by asking you to imagine you’re zManager and you’ve been given responsibility for managing workloads across different virtual servers on the zEnterprise system.  What types of information do you imagine you would need?
The chart suggests a few things that would help:
. The ability to gather performance information from the hypervisors so the some knowledge of what virtual servers are operating and what consumption of the real resources are taking place at the level of each virtual server
. Some awareness of what’s taking place within the virtual servers would be helpful.  This would include information about the operating system and what that OS sees as its resource utilization
. You would need some way to understand what constitutes a workload and how to identify work as being associated with one workload or another.
. You would need some way to understand what the relative priorities were between defined workloads on the system.  Everything can’t be “high priority” because then nothing is; and if everything is of equal priority then the value of differential workload management is diminished.  So the ability to discern what those relative workload priorities are would be important.
. If you had the responsibility of trying to manage the system so the defined priorities were met, you would need some way to make adjustments to meet those goals.  Reporting on the attainment of goals is one thing, managing to those goals is the next step.
As you might well imagine, we will now take a tour through the zManager’s “Platform Performance Management” function to show you how those pieces of information are provided to zManager so it can go about managing to the performance goals.



对工作进行识别、分类和管理
不同的工作经常具有不同的性能优先级。为了区分不同的工作，首
先要识别它们 … 然后才可以指定性能目标

刀片

虚拟服务器

应用或中间件

GPMP

虚拟服务器

应用或中间件

GPMP

刀片

虚拟服务器

应用或中间件

GPMP

虚拟服务器

GPMP

PR/SM

应用或中间件

GPMP

工作请求

zManager

管理网络

23

负载定义和性能策略

1

影响体现在管理程序层次上：

1.  在zManager中定义

2.  通过识别资源延迟而发挥作用

3.  与zWLM配合工作

z/OS | z/VM VS

演示者
演示文稿备注
In any given system of virtual servers there’s a lot of work taking place.  Before zManager can begin to manage work to any defined goals, it must first have some way of understanding how to logically group virtual servers into associated workloads, and how to identify that a given piece of work that starts up or enters the system is part of a defined workload.
This is a fairly large and potentially slippery topic if you don’t have some background in workload management.  So when we get to that section in this unit we’ll cover how “workloads” are defined, how you indicate the relative priorities between activities, and how you help zManager identify work and assign it to your workload and priority definitions.  
We’ll offer a very cursory peak at this point, then go into more detail later:
A “workload” is a collection of virtual servers logically grouped into a definition that zManager will consider running related work.
A “service class” is a definition that provides zManager some understanding of the priority you wish to assign work that runs under that service class.
“Classification rules” tell zManager how to understand which service class to assign work to.  When the work is assigned to the service class, then zManager may begin to understand how to manage it to the defined goal.
z/OS is a considered a “virtual servers” to zManager and as such a z/OS LPAR may be part of a broader workload definition comprised of other z/OS LPARs as well as non-z/OS virtual servers.  Therefore it’s important we have a way to tell WLM in z/OS about the priorities of the work in a workload its participating in.  How this is done will be explained later as well.



请记住 – 仅仅通过展示就可能实现价值

虚拟服务器

应用或中间件

虚拟服务器

应用或中间件

PR/SM

z/OS 虚拟服务器

应用或中间件

zManager

管理程序

•分布式的WebSphere并不'知道' 它在zBX之中

•它不会做任何事情来利用此环境

• 价值是通过共同的z 基础架构使用

及zManager来被动地获得的

•性能管理

•共同的存储子系统使用

•专有网络

•受控制的管理程序

•电源管理

•利用率统计

•...

演示者
演示文稿备注
We start out this unit by asking you to imagine you’re zManager and you’ve been given responsibility for managing workloads across different virtual servers on the zEnterprise system.  What types of information do you imagine you would need?
The chart suggests a few things that would help:
The ability to gather performance information from the hypervisors so the some knowledge of what virtual servers are operating and what consumption of the real resources are taking place at the level of each virtual servers
Some awareness of what’s taking place within the virtual servers would be helpful.  This would include information about the operating system and what that OS sees as its resource utilization
You would need some way to understand what constitutes a workload and how to identify work as being associated with one workload or another.
You would need some way to understand what the relative priorities were between defined workloads on the system.  Everything can’t be “high priority” because then nothing is; and if everything is of equal priority then the value of differential workload management is diminished.  So the ability to discern what those relative workload priorities are would be important.
If you had the responsibility of trying to manage the system so the defined priorities were met, you would need some way to make adjustments to meet those goals.  Reporting on the attainment of goals is one thing, managing to those goals is the next step.
As you might well imagine, we will now take a tour through the zManager’s “Platform Performance Management” function to show you how those pieces of information are provided to zManager so it can go about managing to the performance goals.



非 WebSphere Java 选择



WebSphere之外的Java机会 – z/OS

虚拟服务器

应用或中间件

虚拟服务器

应用或中间件

PR/SM

z/OS 虚拟服务器

应用或中间件

zManager

管理程序

真实的Java客户z/OS机会

消息路由和转换服务器

记录的压缩 - CMPSC

基于Tomcat/Jetty 的应用服务器

Infocenter

.pdf 文件生成 /转换

COBOL – Java 容器以及DB2 连接共享

通过z/OS R13 和 JZOS 的Java扩展而实现

演示者
演示文稿备注
We start out this unit by asking you to imagine you’re zManager and you’ve been given responsibility for managing workloads across different virtual servers on the zEnterprise system.  What types of information do you imagine you would need?
The chart suggests a few things that would help:
The ability to gather performance information from the hypervisors so the some knowledge of what virtual servers are operating and what consumption of the real resources are taking place at the level of each virtual servers
Some awareness of what’s taking place within the virtual servers would be helpful.  This would include information about the operating system and what that OS sees as its resource utilization
You would need some way to understand what constitutes a workload and how to identify work as being associated with one workload or another.
You would need some way to understand what the relative priorities were between defined workloads on the system.  Everything can’t be “high priority” because then nothing is; and if everything is of equal priority then the value of differential workload management is diminished.  So the ability to discern what those relative workload priorities are would be important.
If you had the responsibility of trying to manage the system so the defined priorities were met, you would need some way to make adjustments to meet those goals.  Reporting on the attainment of goals is one thing, managing to those goals is the next step.
As you might well imagine, we will now take a tour through the zManager’s “Platform Performance Management” function to show you how those pieces of information are provided to zManager so it can go about managing to the performance goals.



WebSphere 之外的Java机会 – zBX

虚拟服务器

应用或中间件

虚拟服务器

应用或中间件

PR/SM

z/OS 虚拟服务器

应用或中间件

zManager

管理程序

真实的客户Java zBX 机会

BigInsights 或 Hadoop

gzip/zlib 记录压缩

Tomcat/Jetty/Glassfish 服务器

.pdf / 图片生成

Java 对象缓存

利用 co:Z 工具控制控制远程 Java 流程

演示者
演示文稿备注
We start out this unit by asking you to imagine you’re zManager and you’ve been given responsibility for managing workloads across different virtual servers on the zEnterprise system.  What types of information do you imagine you would need?
The chart suggests a few things that would help:
The ability to gather performance information from the hypervisors so the some knowledge of what virtual servers are operating and what consumption of the real resources are taking place at the level of each virtual servers
Some awareness of what’s taking place within the virtual servers would be helpful.  This would include information about the operating system and what that OS sees as its resource utilization
You would need some way to understand what constitutes a workload and how to identify work as being associated with one workload or another.
You would need some way to understand what the relative priorities were between defined workloads on the system.  Everything can’t be “high priority” because then nothing is; and if everything is of equal priority then the value of differential workload management is diminished.  So the ability to discern what those relative workload priorities are would be important.
If you had the responsibility of trying to manage the system so the defined priorities were met, you would need some way to make adjustments to meet those goals.  Reporting on the attainment of goals is one thing, managing to those goals is the next step.
As you might well imagine, we will now take a tour through the zManager’s “Platform Performance Management” function to show you how those pieces of information are provided to zManager so it can go about managing to the performance goals.



常用Java 工具



IBM 面向Java的监控和诊断工具 - Health Center（健康中心）

我在解决什么问题
文档JVM在干什么？一切都正常吗？
为什么我的应用运行缓慢？
为什么无法伸缩？
我在使用正确的选择吗？

概述
轻量级实时监控工具只需要非常低的开销
了解你的应用的行为方式，诊断潜在问题并提供建议
使垃圾回收、方法建档、类加载、锁分析、文件 I/O 以及本地内存利用实现虚拟化
适合于运行在IBM JVM 上的所有Java 应用 – z/OS, AIX, xLinux, zLinux

演示者
演示文稿备注
Class loading visualization
•	Shows all loaded classes
•	Shows load time
•	Identifies shared classes

Garbage Collection visualization
•	Visualizes heap usage and gc pause times over time
•	Identifies memory leaks
•	Suggests command-line and tuning parameters
•	Same recommendation logic as GCMV

Environment reporting
•	Detects unsupported Java options
•	Detects options which may hurt performance or serviceability
•	Useful for remote diagnosis of configuration-related problems

Method Profiling
•	Always-on profiling offers insight into application activity
•	Identifies the hottest methods in an application
•	Full call stacks to identify where methods are being called from and what methods 	they call
•	No byte code instrumentation, no recompiling

Java Lock analysis
•	Always-on lock monitoring
•	Quickly allows the usage of all locks to be profiled
•	Helps to identify points of contention in the application that are preventing scaling

Health Center New Features 
Can be started in a ‘sleeper’ mode
Data collection can be disabled to reduce overhead
File I/O visualised
Native memory visualised
Method profile timeline
View Large Object Allocations and their request sites




IBM 面向Java的监控和诊断工具 - GCMV
我在解决什么问题
垃圾回收器(GC) 的表现如何？能够做得更好吗？
GC 占用了多少时间？
我的 JVM 还有多少剩余内存？

概述
分析Java 词汇(verbose) GC 日志，提供对应用行为的洞察
可视化多种垃圾回收数据以及Java堆在不同时间的统计信息
提供了检测内存泄露的能力并优化了垃圾回收
提供建议时采用启发式方法，指导你采用GC性能调优

演示者
演示文稿备注
Graphical Display of Data
Allows graphing of all available data: pause times, heap size etc
Allows zoom, cropping and change of axes value and units
Allows comparison of multiple files

Analysis of Recommendations
Provides tuning recommendations based on data and flags errors.
Analysis can be limited using cropping.
Values and units used in analysis can be changed by changing axes values and units

Garbage Collector and Memory Visualizer (GCMV) new features
Accurate analysis of Java heap size and workload to identify memory leaks 
•New templates to simplify analysis of various problem types
•Support for verbose gc logs from Sun 6 JVM





IBM 面向Java的监控和诊断工具 - 内存分析器

我在解决什么问题
为什么我耗尽了Java内存？
我的Java堆里有什么东西？我如何浏览它并获得新的洞察？

概述
用于分析堆转储并寻找JVM内存泄漏的工具
与IBM系统转储、堆转储以及Sun HPROF二进制转储协同工作
提供内存泄漏检测、足迹分析以及对浪费的空间的洞察
按类划分的对象、支配树分析、GC 根路径、按类加载器划分的支配树
提供类似 SQL 的对象查询语言 (OQL)

演示者
演示文稿备注
Overview:
•	Overview of the heapdump including size and total number of objects.
•	Provides links to continued analysis

Path to GC Roots:
•	Provides the reference chain that prevents an object being garbage collected.

Dominator Tree grouped by Class Loader:
•	Lists the biggest objects using a “keep alive tree”. Grouping by Class
•	Loader limits the analysis to a single application in a JEE environment

MA New Features
•	Stack trace with object references
•	Eclipse Equinox bundle explorer (also works with OSGI bundles for WebSphere)
•	Memory Wastage
–	collections
–	duplicate strings
–	substring/char arrays
–	constant value primitive arrays




提问



结束

感谢您的关注
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