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    IBM CICS Performance Series: CICS, DB2, and Thread Safety

    This IBM® Redpaper™ publication highlights the findings of a study about the factors that affect the performance of IBM CICS® transactions that access IBM DB2® resources through the CICS DB2 attachment facility. Most of the study used the following hardware and software:

    •A 2097-E64 logical partition (LPAR) with three dedicated central processors 

    For Large Systems Performance Reference (LSPR), 2097-703 was used.

    •IBM z/OS® 1.11

    •IBM CICS Transaction Server V4.1

    •IBM DB2 V9

     

    
      
        	
          CICS Transaction Server V4.2: Since the writing of this paper, CICS Transaction Server V4.2 was announced. For more information, see the CICS Transaction Server for z/OS, Version 4 Release 2 at:

          http://publib.boulder.ibm.com/infocenter/cicsts/v4r2/index.jsp

        
      

    

    This paper can assist application designers and developers in developing CICS applications that perform optimally within the CICS environment. It can also provide guidance to CICS systems programmers and administrators about how to configure regions to optimize access to DB2 subsystems.

    This paper is one of a series focused on CICS performance written by members of the IBM Hursley CICS development community. The subject matter in this series is based on feedback from CICS customers.

     

    
      
        	
          Additional information: To gain a thorough understanding of the CICS DB2 attachment facility and to avoid unnecessary repetition of information, see the CICS Transaction Server for z/OS V4.2: DB2 Guide, SC34-7164, at:

          http://www.ibm.com/support/docview.wss?uid=pub1sc34716400

        
      

    

    Strategy for defining and configuring the connection

    When defining, configuring, and tuning CICS DB2 connections, approach the task holistically, and involve both the CICS and the DB2 systems programming teams. In this context, holistic refers to the LPAR or SYSPLEX level. It involves understanding the affect that a change can have on the system as a whole, whether introducing a new application or creating a CICS DB2 infrastructure. 

    Generally, new CICS transactions that access DB2 are defined to use pool threads from the DB2 connection pool, and packages are bound with ACQUIRE(USE) and RELEASE(COMMIT). From the CICS perspective, this design means that only a DB2CONN definition is required. From a concurrency perspective, the THREADLIMIT and TCBLIMIT parameters (and the MAXTASK and MAXOPENTCBS values) control the maximum number of threads that can be active at any one time. In this environment, apply protected entry threads, RELEASE(DEALLOCATE), and DB2 package BIND options selectively.

    The collection and analysis of CICS and DB2 statistics and monitoring data is key to understanding and successfully configuring the CICS and DB2 infrastructure. Products, such as CICS Performance Analyzer 3.2 and IBM OMEGAMON® XE for DB2 Performance Expert on z/OS 5.1, provide reports that assist with the analysis of this data. 

    In addition, during testing, or as a result of performance observations in the production environment, it might be beneficial to define DB2ENTRY and DB2TRAN definitions for a particular transaction or set of transactions.

    Figure 1, taken from CICS Transaction Server for z/OS V4.2: DB2 Guide, SC34-7164, provides initial guidance on using protected threads and includes suggestions for the correct bind options to use.
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    Figure 1   CICS DB2 thread and bind suggestions

    When considering a strategy for the connection, keep in mind the following points:

    •The use of the BIND option ACQUIRE(ALLOCATE) applies to plans and not packages. The option is not supported in DB2 V10. 

    •Independent of RELEASE(COMMIT|DEALLOCATE), apply thread reuse to high volume transactions. This case applies to transactions per second (TPS) rates in excess of 10 and not for transactions with TPS rates less than 1, because protected threads are a precious resource.

    •RELEASE(COMMIT|DEALLOCATE) is of consequence only if thread reuse is being achieved. When thread reuse is achieved, the respective transaction must apply RELEASE(DEALLOCATE) only to frequently used packages.

    •Thread reuse can be achieved without the use of protected threads by queuing requests to the pool and entry thread. However, this use does require careful planning and monitoring. 

    CICS and DB2 configurations

    Figure 2 shows the resources that are required by CICS to connect to DB2.
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    Figure 2   Resources used by CICS when connecting to DB2

    Figure 3 shows a typical configuration where multiple CICS regions attach to a single DB2 instance.

     

    
      
        	
          CTHREAD value: The CTHREAD value defines the total number of allied threads. It does not include distributed (DDF) threads.
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    Figure 3   Multiple CICS regions connected to a single DB2 instance

    Figure 4 illustrates a more typical SYSPLEX environment, where CICS regions and DB2 subsystems run within multiple LPARs. Availability requirements usually result in cloned CICS regions that are connected to one or more DB2 subsystems that are part of a DB2 data sharing group. 
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    Figure 4   Multiple CICS regions connected to DB2 data sharing group in SYSPLEX environment

    When administering such environments, activity in any of the CICS regions, or against any of the DB2 subsystems to which they are connected, such as batch jobs or utilities, can affect the performance across all regions. Consider a balanced design for CICS application-owning regions (AORs) that access a single DB2 subsystem.

    Before DB2 V10, the practical limit on DB2 threads was determined by the average thread footprint and the 31-bit virtual storage that was available to the DBM1 address space. In DB2 V10, the virtual storage constraint is removed with the potential constraint now on the real storage that is available to the LPAR.

    Performance measurements

    Several performance benchmarks were performed to support the information provided in this paper. The workload for this paper is referred to as the RTW workload. This workload is one of the workloads that is used by the CICS performance team for release-to-release performance measurement. The RTW workload consists of the following components:

    •Seven separate transactions, each of which starts two threadsafe programs

    •For each transaction, a COBOL program that has minimal business logic and that links to a second COBOL program

    •A second COBOL program, which issues approximately 200 DB2 calls

    •DB2 SQL calls that are a mixture of OPEN, FETCH, CLOSE, INSERT, UPDATE, and DELETE calls

    •Five of the seven transactions that run as a single unit of work (UOW), with the remaining two transactions that span multiple UOWs

    CICS and the DB2 attachment facility

    To access DB2 subsystems from a CICS address space, the CICS-DB2 attachment facility must be installed and connected to a DB2 subsystem. Remember that a CICS transaction that accesses DB2 requires a DB2 thread. In addition, the CICS DB2 attachment facility uses an open transaction environment (OTE). Therefore, all requests that enter the DB2 task-related user exit (TRUE) occur on an L8 task control block (TCB), irrespective of the API, EXECKEY, and CONCURRENCY program attributes or the language of the program that is making the call.

     

    
      
        	
          Additional information: For an understanding of when threads are allocated, released, reused, or deallocated, see the CICS Transaction Server for z/OS V4.2: DB2 Guide, SC34-7164.

        
      

    

    The DB2CONN definition contains parameters that control the maximum number of threads and TCBs that can be used to access DB2. These parameters, with the MAXTASK and MAXOPENTCBS parameters, ultimately control the throughput and concurrency of requests from a single CICS region.

    With installations that implement configurations such as the configurations in Figure 3 on page 4 and Figure 4 on page 5, the total number of concurrent threads is the sum of all potential threads for all connected CICS regions. In a SYSPLEX, where multiple DB2s might be available, the total concurrent requests that access a single DB2 can be the sum of all connections across all CICS regions that are hosted on multiple LPARs. For cloned CICS regions, keep in mind these parameters when changing shared DB2CONN definitions or when using DB2 group attach. 

    Irrespective of the number of threads and TCBs that are defined to an individual or group of CICS regions, the maximum concurrently allocated threads that are allowed by a DB2 subsystem is controlled by the DB2 CTHREAD subsystem parameter.

     

    
      
        	
          Important: Setting unrealistic thread limits is a common cause of sporadic response times, poor CICS and DB2 performance, and outages in CICS and DB2 availability.

        
      

    

    Group attach facility

    The group attach facility is provided by DB2 and is used by CICS. By using the group attach facility, a DB2 data sharing group name rather than a specific DB2 subsystem name can be specified on the DB2CONN definition. Thus, the CICS system administrator does not need to hardcode a specific DB2 subsystem name. When specified, code in DB2 determines whether an eligible DB2 subsystem is available within the data sharing group and establishes a connection. This setting is useful in a highly available environment where multiple DB2 subsystems can be hosted on single or multiple LPARs. Be aware, however, of the recovery implications of using the group attach facility and, as mentioned previously, potential concurrency problems.

    Consider the typical CICS configuration shown in Figure 5.
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    Figure 5   Typical CICS configuration in a SYSPLEX environment

    In this example, all CICS regions (CICS1 to CICS10) specify a group attach name (DB2G) on their DB2CONN definitions, rather than individual DB2 subsystem names (such as DB2A, DB2B, DB2C, or DB2D). In general, you might expect an even distribution of connections, as shown in the diagram. If a DB2 subsystem failure occurs, such as the loss of DB2A, problems can arise when CICS1 and CICS2 regions attempt to attach again. In this example, a connection is established to DB2B, which if not correctly configured, might be unable to cope with the increase in threads and workload. This increase, in turn, can cause a second DB2 outage, which leaves all CICS regions on LPAR A in a position where no eligible DB2 subsystem is available.

     

    
      
        	
          Use fixed CICS-DB2 connections: Ensure that the DB2 subsystems, to which CICS regions connect, can support the maximum connections, both in normal operating and failover scenarios. For this reason, do not use a DB2 group attach instead of fixed CICS-DB2 connections.

          Subgroup attach support in DB2 V10: In DB2 V10, more organization and control over connection requests are provided by the implementation of SubGroup attach support. For more information, see the DB2 V10 for z/OS Information Center at:

          http://publib.boulder.ibm.com/infocenter/dzichelp/v2r2/topic/com.ibm.db2z10.doc/src/alltoc/db2z_10_prodhome.htm

          CICS support for this feature was provided in CICS Transaction Server V4.2 and retrofitted to CICS Transaction Server V4.1 and CICS Transaction Server V3.2 through the service channel. The following APARs are required:

          •For CICS Transaction Server 4.1, APAR PM25602/PTF UK62289

          •For CICS Transaction Server 3.2, APAR PM25688/PTF UK62398

        
      

    

    Key attributes that affect performance

    The settings of the DB2CONN and DB2ENTRY attributes can significantly affect the performance of CICS transactions, as described in the following sections.

    DB2CONN

    The following DB2CONN settings can affect the performance of CICS transactions:

    •TCBLIMIT

     –	This setting indicates the maximum number of L8 TCBs that can concurrently establish a connection with DB2. If the number of transactions that simultaneously requests DB2 services exceeds this number, the excess transactions are queued. The CICS wait state that is associated with this queue is DB2CONWT.

     –	The sum of all pool and entry threads must not exceed this value.

    •THREADLIMIT

     –	This setting controls the maximum number of threads that are defined to the pool (DB2CONN) or entry (DB2ENTRY).

     –	Requests to the pool in excess of the THREADLIMIT can be queued or abended.

     

    
      
        	
          THREADLIMIT value: CICS does not allow the THREADLIMIT value to exceed the TCBLIMIT value of the DB2CONN definition. However, you can define additional DB2ENTRY threads that cause the total THREADLIMIT to exceed the TCBLIMIT. In this case, no more than TCBLIMIT threads are allowed.

          For example, a DB2CONN is initially defined that specifies TCBLIMIT=500, THREADLIMIT=500. After some performance analysis, two DB2ENTRY definitions are created that each specify THREADLIMT=100. The total number of threads defined is now 700, but the TCBLIMIT remains at 500.

        
      

    

    •PRIORITY

     –	This setting determines the priority of the L8 TCB in relation to the QR TCB. 

     –	Upon startup of the CICS-DB2 attachment facility, the QR TCB priority is reduced by 3. An L8 TCB that accesses DB2 running with thread PRIORITY(HIGH) has a dispatch priority of 2 above the QR TCB. An L8 TCB that accesses DB2 running with thread PRIORITY(LOW) has a dispatch priority of 2 below the QR TCB.

     

    
      
        	
          PRIORITY setting: After the PRIORITY setting is assigned, it remains active for the duration of the transaction, even when running user code.

        
      

    

    Some debate surrounds the correct setting for the PRIORITY attribute. From a DB2 perspective, use the default of HIGH. However, from a CICS perspective, the use of a PRIORITY(HIGH) setting, especially in systems with high CPU utilization, can lead to contention for resource between the QR and L8 TCBs. The occurrence of this condition can lead to low dispatch to CPU ratios on the QR TCB.

    To avoid starving the QR TCB of CPU resource, do not run all DB2 threads with PRIORITY(HIGH). For more information about the use of this attribute, see CICS Transaction Server for z/OS: CICS Performance Guide, SC34-6452.

    Also, keep in mind the following CICS Transaction Server V4.2 enhancements:

    •The minimum specifiable PURGECYCLE value is reduced from 30 seconds to 5 seconds. The default remains at 30 seconds.

    •A new REUSELIMIT attribute controls the number of times an unprotected or protected thread can be reused before it is terminated. The range 0-10000 can be specified. A value of 0 indicates no limit, which is the situation before CICS Transaction Server V4.2.

     

     

    
      
        	
          Default value: The default value for the REUSELIMIT attribute is 1000.

          Important: Give careful consideration to the setting of the REUSELIMIT attribute. For information about the correct setting of this attribute, see the CICS Transaction Server for z/OS V4.2: Resource Definition Guide, SC34-7181, at:

          http://www.ibm.com/support/docview.wss?uid=pub1sc34718100

        
      

    

    DB2ENTRY

    The following settings for DB2ENTRY can affect the performance of CICS transactions:

    •PROTECTNUM

    This attribute specifies the number of threads that are protected for the DB2ENTRY. A thread, when released by a transaction and no other work is queued, can be protected, meaning that it is not terminated immediately. Rather, it remains in a dormant state, ready for reuse, until two complete purge cycles (specified by the PURGECYCLE attribute on the DB2CONN definition) have elapsed. 

    •THREADWAIT

    When all entry threads are in use, this setting indicates to take one of the following actions for a new thread request:

    Queue the request	THREADWAIT(YES)

    Abend the request	THREADWAIT(NO)

    Overflow the request to the pool	THREADWAIT(POOL)

    When threads are overflowed to the pool, the plan, accounting, and authorization settings from the DBENTRY attribute are carried with it. Pool thread reuse can be affected if the plan name differs from the name that is assigned to the pool thread, because threads can be reused only if the plan name remains unchanged.

    Dynamic plan exit

    The use of dynamic plan exits was an interim solution to address issues in the CICS DB2 environment before packages were available in DB2. Thus, use packages instead of the DB2 plan exit. In some installations, the dynamic plan exit is used as a mechanism to assign the schema name for applications that use unqualified object names. 

    The CICS Transaction Server for z/OS V4.2: DB2 Guide, SC34-7164, contains guidance about the use of the SET CURRENT PACKAGESET parameter to assign the collection name that is used by an application. This technique removes the need for the dynamic plan exit but requires an application change. 

    Frequently changing the plan name reduces the likelihood of thread reuse. Therefore, a single static plan is ideal.

    Sign-on, partial sign-on, and ACCOUNTREC

    The value specified on the SIGNON attribute of the DB2CONN and DB2ENTRY definitions can significantly affect the amount of security checking that takes place.

    A (full) sign-on is performed by DB2 when the AUTHID associated with the DB2 request changes, irrespective of whether the thread is created or reused. The more frequently the AUTHID changes, the greater the number of sign-on requests that occur. 

    In comparison, a partial sign-on is performed to cause DB2 accounting records to be created. By default, DB2 creates accounting records at thread termination and when the authorization ID changes. Additional accounting records, driven by partial sign-on, are generated depending upon the ACCOUNTREC setting on the DB2CONN and DB2ENTRY definitions.

    The default ACCOUNTREC setting of NONE results in no additional DB2 accounting records being generated. An ACCOUNTREC setting of UOW or TASK results in the generation of at least one DB2 accounting record per CICS transaction.

    When using the ACCOUNTREC setting, keep in mind the following considerations:

    •In the CICS statistics report, the partial sign-on count is a subset of the (full) sign-on count. 

    •The use of the ACCOUNTREC(NONE) setting significantly reduces the value of DB2 accounting. To allow DB2 performance monitoring and problem determination, use the ACCOUNTREC(UOW) or ACCOUNTREC(TASK) settings.

    CICS DB2 applications

    DB2 requests made from a CICS transaction, irrespective of the API, EXECKEY, and CONCURRENCY attribute settings, are switched to run on an L8 TCB in CICSKEY when entering the DB2 TRUE. Depending on the program attributes and the other types of calls made by the application program before and after the request, up to two TCB switches might be required to achieve this request. The cost of a single TCB switch is approximately 2,000 instructions, which can lead to a possible cost of approximately 4,000 instructions if two switches are required.

    To take advantage of the benefits of storage protection, transaction isolation, and OTE, define application programs that are running in CICS by using the API(CICSAPI), EXECKEY(USER), and CONCURRENCY(THREADSAFE) settings. The CONCURRENCY(THREADSAFE) setting depends on whether the program is coded to threadsafe standards. With these settings, CICS normally starts the initial program under the QR TCB but switches to the L8 TCB as required. 

    When running on the L8 TCB, CICS continues to run the application on the L8 TCB until it is necessary to switch back, for example to run a non-threadsafe API request. Observations of customer data show that the number of switches incurred, and the cost incurred by the switch, can be significant. The number of switches is seen in the SMF 110 monitoring data as a high DSCHMDLY count.

    Figure 6 shows the TCB switching that typically occurs for a nonthreadsafe CICS DB2 application. Notice that all EXEC CICS commands are run by using the QR TCB with task switches to an L8 TCB that occurs for SQL requests to DB2.
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    Figure 6   Typical TCB usage for a nonthreadsafe CICS DB2 transaction

    Compare Figure 6 on page 11 with Figure 7 where the program is defined as a threadsafe transaction. Notice that, similar to the nonthreadsafe transaction, task attach and initial program execution occur on the QR TCB. When DB2 access is required, the transaction is switched to an L8 TCB, where it remains until it is necessary to switch back to the QR. In this example, the transaction needs to switch back to the QR for the synchronization point and task termination processing.
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    Figure 7   Typical TCB use for threadsafe CICS DB2 transaction

     

    
      
        	
          End-of-task sync point processing: In CICS Transaction Server V4.2, the end-of-task sync point processing occurs, if possible, on the L8 TCB, although in same cases processing can be forced onto the QR TCB. However, in all cases, end-of-task processing occurs on the QR TCB.

        
      

    

    In this example, two task switches are saved. In a typical customer application, more SQL activity occurs, which can result in a CPU savings if programs are coded and defined as threadsafe transactions.

     

    
      
        	
          Parameter note: In CICS Transaction Server V4.2, the combination of the CONCURRENCY(REQUIRED) and API(CICSAPI) settings results in starting the initial application program on an L8 TCB. Whether you use these parameters or the CONCURRENCY(THREADSAFE) API(CICSAPI) parameter depends on how many nonthreadsafe commands the program issues.

        
      

    

    CICS Performance Analyzer provides a sample report, BADCHMDS, of the top 20 most frequent task switches by transaction. You can view this report, and other reports, in the sample report forms option of the CICS Performance Analyzer ISPF interface. Figure 8 shows a sample of the output of this report.
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    Figure 8   Sample output from CICS Performance Analyzer report on the top 20 worst change TCB modes

    For more information about the use of OTE for CICS-DB2 applications, see “CICS threadsafe considerations” on page 17.

    Thread allocation and thread protection

    A cost is associated with the allocation and deallocation of a thread to DB2. Thus, it is beneficial to optimize the CICS DB2 interface so that thread reuse occurs. All pool and entry threads are eligible for reuse if the PLAN that is used remains unchanged. For the pool and unprotected entry threads, this reuse occurs only if a transaction is waiting for a thread at the time the thread might normally be terminated.

    For this reason, protected threads were introduced. The PROTECTNUM attribute of the DB2ENTRY definition specifies the maximum number of threads that are placed in a wait state, rather than deallocated, if no transaction is immediately available to reuse it. The protected thread is kept in an idle state for an average of two purge cycles. The duration is specified by the PURGECYCLE attribute on the DB2CONN definition, at which time it is terminated.

    A performance benchmark was undertaken to show the CPU cost comparison of ALLOCATE and DEALLOCATE versus thread reuse.

    The RTW workload was run at different rates with the PROTECTNUM=0 setting specified on the DB2ENTRY definition. Observations showed that no thread reuse was occurring. The workloads were then repeated with the PROTECTNUM=5 setting specified. In this example, statistics reports indicated that thread reuse was occurring.

    It was observed that thread reuse (through the specification of protected threads) resulted in lower CPU usage and reduced response times. The average CPU time per transaction with the PROTECTNUM=0 setting was 3.5 milliseconds, and the average CPU time per transaction with the PROTECTNUM=5 setting was 3.2 milliseconds.

    CICS Transaction Server V4.2 includes the following changes:

    •The minimum allowable value of the PURGECYCLE attribute is reduced to 5 seconds.

    •A REUSELIMIT attribute on the DB2CONN definition controls the maximum number of times a thread can be reused before it is forced to terminate. The range 0 - 10,000 is allowed with a default of 1,000. This attribute was introduced to reduce the over allocation of thread and environmental descriptor manager (EDM) pool storage for packages and plans that specify the RELEASE(DEALLOCATE) BIND option. 

    When using thread allocation and thread protection, keep in mind the following notes:

    •The REUSELIMIT default value can solicit a change in existing CICS behavior.

    •CPU costs listed are processor-dependent. Use the LSPR metrics to estimate the cost that is incurred on different processor models and operating system levels.

    •A general rule of thumb is that savings incurred with thread reuse are 0% - 10% of CPU cost per transaction. The cost of thread creation or termination is not reflected in the DB2 accounting records (SMF type 101). Analyze the CICS monitoring records (SMF 110) to determine the cost savings that are achieved.

    •Savings between the RELEASE(DEALLOCATE) and RELEASE(COMMIT) settings are achieved only if thread reuse is occurring.

    Thread priority

    A benchmark was performed to measure the difference in CPU time and transaction throughput with differing values specified for the PRIORITY attribute.

    The RTW workload was set to run with the CONCURRENCY(THREADSAFE), API(OPENAPI), and STGPROTECT=NO settings. These settings ensure that the transaction is running on an L8 TCB before the first SQL call being issued. No significant difference in CPU time or transaction throughput was observed running with the PRIORITY(HIGH), PRIORITY(EQUAL), or PRIORITY(LOW) settings. 

    The RTW workload was altered to run with the CONCURRENCY(QUASIRENT), API(CICSAPI), and STGPROTECT=NO settings. Greater throughput was observed with the PRIORITY(HIGH) setting, with no noticeable difference in CPU usage with the PRIORITY(HIGH), PRIORITY(EQUAL), or PRIORITY(LOW) settings.

    CICS threadsafe applications that issue DB2 calls by using PRIORITY(HIGH) threads will have L8 TCBs that remain at the higher priority from the first SQL call until the transaction terminates. This higher priority can lead the QR TCB to starve from the necessary CPU resource because the L8 TCBs dominate CPU usage. Review the CICS Statistics report for each CICS region regularly to ensure that the dispatch to CPU ratio for the QR TCB does not fall below 80%. Although the default setting is PRIORITY(HIGH), tune the value for your specific environment.

    DB2 BIND options

    Figure 1 on page 2 shows the suggested thread types and BIND options to use for differing transaction types. This information provides a good starting point from which thorough measurement and analysis can be used to tune your environment.

    The general rule is that for high frequency transactions, where thread reuse is likely to occur, use the ACQUIRE(ALLOCATE) and RELEASE(DEALLOCATE) BIND options. For transactions where thread reuse is less likely or where transaction frequency is low or sporadic, use the ACQUIRE(USE) and RELEASE(COMMIT) BIND options.

    The two main factors that contribute to this strategy are thread allocation costs and DB2 EDM pool resource usage. 

    For the ACQUIRE(ALLOCATE) and RELEASE(DEALLOCATE) options, 31-bit EDM virtual storage usage can become high, especially with plans where package content is high and thread reuse by differing transactions is common. To alleviate this high virtual storage use, CICS Transaction Server V4.2 includes the REUSELIMIT parameter. In addition, in DB2 V10 the storage for the EDM pool is moved into 64-bit storage.

     

    
      
        	
          DB2 V10 and the ACQUIRE(ALLOCATE) parameter: The ACQUIRE(ALLOCATE) parameter is not supported in DB2 V10 and later.

        
      

    

    To use the EDM pool storage above the bar:

    1.	Rebind packages and plans by using the V10 level code.

    2.	Define DB2 buffer pools with the PGFIX=YES option (only in production systems where sufficient real storage is available to avoid paging to auxiliary storage).

    3.	Stop and start the DB2 subsystems.

    4.	Define the z/OS LFAREA parameter to accommodate the real storage requirements. For DB2, this definition involves calculating the sum of the DB2 buffer pool sizes that are defined with the PGFIX(YES) option.

    For more information, see DB2 10 for z/OS Managing Performance, SC19-2978.

     

    
      
        	
          Storage above the 2 GB bar: Following these steps in V10 can help you to achieve in excess of 95% of thread-related storage that is above the 2 GB bar.

        
      

    

    Additionally, for performance purposes, include the collections for the most frequently used programs first in the package list when binding DB2 plans for CICS DB2 applications. The reason is because the collections are searched in the order specified to locate the DBRM. DB2 statistics show the number of searches where DBRMS were not located. 

    A performance benchmark was undertaken to show the differences in CPU cost incurred by transactions with differing options and thread reuse.

    The RTW workload was run in a steady state against threads that were defined to a DB2ENTRY, which was altered to force the following characteristics. The list numbers correspond to the explanation that follows this list. 

    1.	For 0 protected threads, BIND RELEASE(COMMIT) recorded CPU time per transaction of 3.5 milliseconds with 0% thread reuse.

    2.	For 5 protected threads, BIND RELEASE(COMMIT) recorded CPU time per transaction of 3.2 milliseconds with 100% thread reuse.

    3.	For 0 protected threads, BIND RELEASE(DEALLOCATE) recorded CPU time per transaction of 3.5 milliseconds with 0% reuse.

    4.	For 5 protected threads, BIND RELEASE(DEALLOCATE) recorded CPU time per transaction of 2.6 milliseconds with 100% thread reuse.

    Keep in mind the following notes:

    •Results 1 and 3 force a similar behavior because no thread reuse results in plan deallocation at transaction termination (with implied commit). Thus, RELEASE(COMMIT) and RELEASE(DEALLOCATE) are the same.

    •The difference between results 1 and 2 is the difference in cost between thread reuse and thread allocate or deallocate.

    •The difference between result 2 and 4 is the difference between DB2 package and plan reuse over allocation and deallocation. Result 4 will not result in releasing EDM pool content at transaction termination (implied commit) due to 100% thread reuse.

    An additional factor that can have a considerable affect on performance is the number of packages that are defined to the plan. Many IBM customers have adopted a strategy of running single DB2 SQL statements per program, which leads to plans with high numbers of packages.

    A benchmark was taken to show the difference in CPU usage between the following programs:

    •Program A was defined to access 300 DB2 tables that use cursors (OPEN, FETCH, and CLOSE).

    •Program B was defined to statically call 300 individual subprograms, where each subprogram is defined to access a single DB2 table that uses a cursor (OPEN, FETCH, and CLOSE).

    The result was the following plans:

    DBL1	A plan that contains a single large package for all 300 table accesses.

    DBM1	A plan that contains 300 small packages, one for each table that is accessed.

    Each program was run in a steady state workload with the CPU cost per transaction measured as follows:

    •DBL1 used 54.2 milliseconds of CPU per transaction.

    •DBM1 used 72.3 milliseconds of CPU per transactions (representing a 33% increase in CPU).

    An additional factor that affects performance is PKLIST. Keep the list of collection as short as possible, with the order of collections strictly prioritized based on frequency of package access. Also, monitor the ratio of package allocate failures to package allocation successes.

    DB2 BIND ISOLATION option

    The following ISOLATE options are allowable on the DB2 BIND command:

    UR 	Uncommitted Read

    CS	Cursor Stability

    RS	Read Stability

    RR 	Repeatable Read

    The CS option allows maximum concurrency with data integrity.

    For ISOLATION(CS), use the CURRENTDATA(NO) option as a design default to allow maximum concurrency and maximum lock avoidance. However, to fully understand the implications of this option, see DB2 for z/OS Performance Monitoring and Tuning Guide, SC18-9851.

    CICS threadsafe considerations

    Write applications that are developed to run in the CICS environment to threadsafe standards to allow the application to use the OTE and benefit from the parallelism that an OTE provides. In addition to this benefit, CPU savings can be achieved by certain applications, particularly CICS DB2 applications where the interaction with DB2 always occurs on an OTE L8 TCB.

    In addition to writing applications to threadsafe standards, several environmental factors that are controlled by key CICS definition settings control when and under which TCB programs will run.

    Table 2 summarizes the TCB under which an application runs, depending on the system and program settings that are listed in Table 1.

    Table 1   System and program settings

    
      
        	
          Option

        
        	
          Meaning

        
      

      
        	
          STGPROT

        
        	
          Storage protection active within a CICS region

        
      

      
        	
          EXECKEY

        
        	
          Execution key of the program: CICSKEY or USERKEY

        
      

      
        	
          CONCURRENCY

        
        	
          THREADSAFE, QUASIRENT, or REQUIRED1

        
      

      
        	
          API

        
        	
          CICS or OPEN

        
      

    

    

    1 REQUIRED is new setting in CICS Transaction Server V4.2

    Table 2   CICS Transaction Server V4.2 TCB usage based on application resource usage

    
      
        	
          STGPROT

        
        	
          Exec key

        
        	
          Concurrency

        
        	
          API

        
        	
          Initial TCB

        
        	
          DB2 or MQ command

        
        	
          Threadsafe command

        
        	
          Nonthreadsafe command

        
      

      
        	
          Yes/No

        
        	
          Any

        
        	
          Quasi

        
        	
          CICS

        
        	
          QR

        
        	
          QR/L8/QR

        
        	
          No change

        
        	
          No change

        
      

      
        	
          Yes/No

        
        	
          Any

        
        	
          Threadsafe

        
        	
          CICS

        
        	
          QR

        
        	
          L8

        
        	
          No change

        
        	
          QR

        
      

      
        	
          Yes/No

        
        	
          Any

        
        	
          Required

        
        	
          CICS

        
        	
          L8

        
        	
          No change

        
        	
          No change

        
        	
          L8/QR/L8

        
      

      
        	
          No

        
        	
          Any

        
        	
          Threadsafe

        
        	
          Open

        
        	
          L8

        
        	
          No change

        
        	
          No change

        
        	
          L8/QR/L8

        
      

      
        	
          No

        
        	
          Any

        
        	
          Required

        
        	
          Open

        
        	
          L8

        
        	
          No change

        
        	
          No change

        
        	
          L8/QR/L8

        
      

      
        	
          Yes

        
        	
          CICS

        
        	
          Threadsafe

        
        	
          Open

        
        	
          L8

        
        	
          No change

        
        	
          No change

        
        	
          L8/QR/L8

        
      

      
        	
          Yes

        
        	
          CICS

        
        	
          Required

        
        	
          Open

        
        	
          L8

        
        	
          No change

        
        	
          No change

        
        	
          L8/QR/L8

        
      

      
        	
          Yes

        
        	
          User

        
        	
          Threadsafe

        
        	
          Open

        
        	
          L9

        
        	
          L9/L8/L9

        
        	
          No change

        
        	
          L9/QR/L9

        
      

      
        	
          Yes

        
        	
          User

        
        	
          Required

        
        	
          Open

        
        	
          L9

        
        	
          L9/L8/L9

        
        	
          No change

        
        	
          L9/QR/L9

        
      

    

    In all cases, the task attach and detach processing is performed on the QR TCB. The INITIAL TCB column refers to the TCB under which the first or initial application program (as defined in the transaction definition) runs when starting the RTW workload with different EXECKEY, CONCURRENCY, and API settings. Table 3 lists the results.

    Table 3   Results

    
      
        	
          Concurrency

        
        	
          API

        
        	
          STGPROT

        
        	
          EXECKEY

        
        	
          Average CPU per transaction

        
      

      
        	
          QUASIRENT

        
        	
          CICS

        
        	
          N/A

        
        	
          USER

        
        	
          5.7 milliseconds

        
      

      
        	
          THREADSAFE

        
        	
          CICS

        
        	
          N/A

        
        	
          USER

        
        	
          3.5 milliseconds

        
      

      
        	
          THREADSAFE

        
        	
          OPEN

        
        	
          NO

        
        	
          USER

        
        	
          3.5 milliseconds

        
      

      
        	
          THREADSAFE

        
        	
          OPEN

        
        	
          YES

        
        	
          USER

        
        	
          6.1 milliseconds

        
      

    

     

    
      
        	
          Higher TCB switching: In CICS Transaction Server V4.2, using the API(CICSAPI) and CONCURRENCY(REQUIRED) parameters with programs that issue nonthreadsafe EXEC CICS commands can result in a higher amount of TCB switching than applications that specify the API(CICSAPI) and CONCURRENCY(THREADSAFE) parameters. The reason is that CICS for CONCURRENCY(THREADSAFE) keeps the program running on the QR TCB between two consecutive nonthreadsafe EXEC CICS commands. With the CONCURRENCY(REQUIRED) parameter, CICS switches back to the L8 TCB between the commands.

        
      

    

    In Table 3, the considerable increase in CPU for the API(OPEN) EXECKEY(USER) transactions is a result of the transaction that is running on an L9 TCB for all processing other than the processing performed by DB2. 

    For most CICS-DB2 transactions, define the programs as API(CICS) and EXECKEY(USER). 

    For applications that contain a low number of nonthreadsafe commands, using the CONCURRENCY(REQUIRED) parameter can provide benefits in terms of throughput because the application is moved to the open TCB earlier in its processing.

    CICS statistics and monitoring

    The CICS DFHSTUP statistics program formats CICS SMF 110 subtype 2 records to produce a report that shows activity for various components of a CICS region. The SELECT TYPE=(DB2) statement generates a report that shows the DB2 CONNECTION information and activity with DB2ENTRY resource, requests, and performance information. This report, with an appropriate statistics collection interval, is a useful tool in the analysis of CICS DB2 activity.

     

    
      
        	
          Parameters: CICS statistics collection is controlled by the STATRCD=(YES|NO), STATEOD=(0,HHMMSS) and STATINT=HHMMSS DFHSIT parameters.

        
      

    

    The CICS statistics reports shown in Figure 9 highlight the effect of several of the attributes mentioned in this paper.

    [image: ]

    Figure 9   Sample CICS statistics report 1

    Figure 9 shows the following information:

    •ACCOUNTREC(UOW) sign-on and partial sign-on counts are the same, indicating that CICS issued only partial sign-ons. DB2 accounting records are created each time a UOW is ended.

    •Thread high water mark (HWM) for DB90 through DB94 shows high allocation and reuse of protected threads. This result is also shown in the Thread HWM and pthread HWM of the DB2ENTRY STATISTICS - PERFORMANCE report with reuse shown in the Thread Reuse column of the DB2ENTRY - REQUESTS report.

    •Compare this information with transaction DB95 and DB96, where insufficient protected threads are assigned, as shown in HWM Settings, resulting in an increase in thread creates and terminates.

    Figure 10 is a statistics report from a similar workload to the workload that generated report 1 in Figure 9 on page 19.

    [image: ]

    Figure 10   CICS Sample Statistics report 2

    This example includes the following information:

    •The DB2ENTRY definition is defined with ACCOUNTREC(NONE). The sign-on and partial sign-on counts are zero because no DB2 accounting records are being forced by CICS.

    •Thread allocation and reuse are similar to thread allocation and reuse in report 1.

    CICS Performance Analyzer is frequently used instead of the CICS supplied program DFH$MOLS to format and print the contents of the CICS SMF 110 subtype 1 monitoring records.

    CICS Performance Analyzer provides several reports that are useful in understanding the CICS DB2 activity that occurs within a CICS region or individual transaction. 

    The reports in Figure 11 and Figure 12 show the effect of alterations to key attributes and some of the unexpected side affects of the changes. Figure 11 shows the wait analysis report for a transaction that opens a DB2 cursor, retrieves 100 rows, and closes the cursor. The DB2 CTHREAD parameter is set to 20, the CICS DB2CONN TCBLIMIT is set to 40, and the DB2ENTRY definition specifies a THREADLIMIT of 10 with no protected threads. A workload with 10 clients was run. 

    [image: ]

    Figure 11   DB2 wait analysis showing no forced waits and no protected threads

    Figure 12 shows the effect of reducing the TCBLIMIT on the DB2CONN definition. The DB2 CTHREAD setting remains at 20, but the CICS TCBLIMIT on the DB2CONN definition is lowered to 4. The DB2ENTRY settings remain the same. The report shows a wait of type DB2CONWT occurring as the throughput of transactions is throttled by the TCBLIMIT change. 

    [image: ]

    Figure 12   DB2 wait analysis with TCBLIMIT lowered to force a DB2CONWT delay

    Similarly, if the THREADLIMIT is set such that the throttling occurs on the thread allocation, a wait of DB2RDYQW occurs. 

    DB2 accounting, statistics, and commands

    This section provides a brief overview of the accounting and statistics data that is generated by DB2. It explains how CICS can control the amount of data generated, by using the ACCOUNTREC attribute of the CICS DB2 DB2CONN and DB2ENTRY definitions. It also includes sample job control language (JCL) to format the data along with extracts from the reports that are created. Finally, an overview of the DB2 DISPLAY THREAD command shows how CICS-DB2 connection information can be displayed.

    DB2 accounting

    Although CICS monitoring and statistics give a CICS perspective of the DB2 activity that is occurring, the most detailed information is gathered with DB2 itself. The DB2 accounting trace is split into several accounting classes, which must be active for the entirety of the transaction for a complete picture to be available. For more information, see the DB2 for z/OS Performance Monitoring and Tuning Guide, SC18-9851.

    Figure 13 illustrates the breakdown of response time from a DB2 perspective.

    [image: ]

    Figure 13   DB2 response time breakdown

    The response time from a DB2 perspective has the following breakdown:

    •DB2 accounting elapse times

    These times are collected in the accounting records. They are taken over the accounting interval between the point where DB2 starts to run the first SQL statement, and the point that precedes thread termination or reuse by a different user (Signon). The interval excludes the time spent in creating and terminating a thread.

    DB2 records the following elapse times:

     –	Class 1 elapsed time is always presented in the accounting records and shows the duration of the accounting interval. It includes the time spent in DB2 and the time spent in the front end. With CICS protected threads where reuse is occurring, the Class 1 elapsed time is the time period between successive sign-ons. It includes the time when the thread is idle and waiting for a new CICS transaction to arrive and reuse the thread. 

     –	Class 2 elapsed time is produced only if the accounting class 2 trace is active and counts only the time spent in the DB2 address space during the accounting interval. It represents the sum of the times from any entry into DB2 until the corresponding exit from DB2. It is also referred to as the time spent in DB2. If class 2 is not active for the duration of the thread, the class 2 elapse time might not reflect the entire DB2 time for the thread, but only the time when the class 2 trace was active.

     –	Class 3 elapsed time is produced only if the accounting class 3 trace is active and is the elapsed wait time in DB2. Possible causes of the wait time include synchronous I/O suspension time, lock/latch suspension time, asynchronous read suspensions, asynchronous write suspensions, service task suspensions, and archive log mode time.

    •DB2 total transit time

    For an SQL transaction or query, the total transit time is the elapsed time from the beginning of create thread, or the sign-on of another authorization ID when reusing the thread, until the end of thread termination, or the sign-on of another authorization ID.

    When a thread is reused, the transit time can include idle time. Unlike the accounting class 1 and 2 times, it includes the time spent in the create and terminate thread.

    For CICS, the frequency of accounting record generation depends on several factors. Under all circumstances, assuming DB2 accounting trace is active, DB2 generates accounting records when the authorization ID of the thread changes or the thread is terminated. In addition to these records, through the DB2CONN and DB2ENTRY ACCOUNTREC attribute settings, CICS can control the conditions under which DB2 generates additional records.

    You might choose a particular setting for many reasons. Performance might not be the overriding consideration in the choice made. However, from a performance perspective, the RTW workload was run with differing ACCOUNTREC settings. Approximately 16,500 transactions were started per run with the results shown in Table 4.

    Table 4   Results of the RTW workload run with differing ACCOUNTREC settings

    
      
        	
          ACCOUNTREC setting

        
        	
          DB2 accounting records generated

        
        	
          Average CPU cost per transaction

        
      

      
        	
          TASK

        
        	
          150,000

        
        	
          3.4 milliseconds

        
      

      
        	
          UOW

        
        	
          330,000

        
        	
          3.5 milliseconds

        
      

      
        	
          NONE

        
        	
          12,000

        
        	
          3.29 milliseconds

        
      

    

    For Table 4, the following DB2 accounting records are generated:

    •ACCOUNTREC(NONE)

    Twelve thousand records were created because some thread reuse occurred. The number of thread terminations for the 16,500 transactions was approximately 12,000. 

    •ACCOUNTREC(TASK)

    One hundred and fifty thousand records were created because a subset of the transactions in the workload contains multiple UOWs. After the synchronization point, if a new thread was used to continue the transaction activity, an accounting record is generated. Therefore, you can expect to see one record per task termination, plus one record for each new thread that is used by the transaction.

    •ACCOUNTREC(UOW)

    Three hundred and thirty thousand records were created because a subset of the transactions in the workload perform multiple sync points. For each sync point and at task termination, a record is generated. 

    To format the DB2 accounting records, you can use IBM OMEGAMON XE DB2 Performance Expert for z/OS. Figure 14 shows the sample JCL used to format the DB2 accounting records.

    [image: ]

    Figure 14   DB2 Performance Expert sample JCL for accounting report

     

    
      
        	
          Important: Use DB2 accounting trace classes 1, 2, 3, 7, and 8 as the design default. Classes 7 and 8 provide package-level accounting.

        
      

    

    DB2 statistics 

    Similar to CICS, DB2 collects statistics data at defined intervals. Similar to DB2 accounting records, the trace classes that are activated determine the data that is collected. 

    The following trace classes are available:

    Class 1	Provides information about system services, database statistics, and statistics for the DBM1 address space. It also includes the system parameters that were in effect when the trace was started.

    Class 2	Provides installation-defined statistics records.

    Class 3	Provides information about deadlocks and timeouts.

    Class 4	Provides information about exceptional conditions.

    Class 5	Provides information about data sharing.

    Class 6	Provides storage statistics for the DBM1 address space.

    Class 7	Provides IBM DRDA® location statistics.

    Class 8	Provides data set I/O statistics.

    For the recommended collection of statistics classes 1, 3, 4, and 6, see CICS Transaction Server for z/OS V4.2: DB2 Guide, SC34-7164. 

    Figure 15 shows an IBM OMEGAMON DB2 Performance Expert for z/OS sample JCL that can be used to format the statistics records.

    [image: ]

    Figure 15   DB2 Performance Expert sample JCL for statistics report

    Figure 16 is an extract of the statistics highlights block. It contains a summary of all thread activity over the period. It includes the number of create-thread requests that incurred a wait due to exceeding the CTHREAD limit.

    [image: ]

    Figure 16   Extract of DB2 statistics highlights showing thread usage

    For a complete explanation of the statistics blocks produced in the DB2 statistics report, see IBM Tivoli OMEGAMON XE Performance Expert on z/OS V5.1 Report Reference, SH12-6921.

    DB2 commands

    When CICS is connected to DB2, it is often necessary to display the status of the CICS threads that are connected to DB2. The DB2 DISPLAY THREAD command provides a detailed display of the status of all threads that are currently connected. For CICS, Figure 17 shows the output from this command.

    [image: ]

    Figure 17   Sample output from DB2 DISPLAY THREAD command

    The connection status shown in the ST column contains, for most threads, the value QT. QT indicates that the CREATE THREAD request is queued, most likely due to reaching the CTHREAD limit , and the associated CICS transaction allied task is placed in a wait state.

    Figure 18 contains additional connection status codes that can be seen for CICS threads that are connected to DB2.

    [image: ]

    Figure 18   Sample subset of DB2 connection status reason codes

    The connection status of TD represents a protected thread. ND represents an unprotected thread where the thread terminated but the connection retains Identify and SIGNON status so that it is ready for a thread to be created again. 

    DB2 message DSNV404I provides a full description of the information returned by the DB2 DISPLAY THREAD command.

    Analyzing applications

    This section focuses on the analysis of two sample workloads. The workloads are the same application defined to CICS in different ways. Workload 1 is defined as a threadsafe workload, and workload 2 is defined as a nonthreadsafe workload. The CICS Performance Analyzer and IBM Tivoli® OMEGAMON XE for DB2 Performance Expert reports in the following sections highlight the difference between what is essentially the same application.

    Summary report

    Figure 19 is an extract from two CICS Performance Analyzer Summary reports, one for each workload. Notice the difference in Avg DSCHMDLY count values between the two reports. The bottom set of values are from the nonthreadsafe workload. The significant increase in task switching leads to higher CPU costs and elongated response times.

    [image: ]

    Figure 19   Extract from the CICS Performance Analyzer Summary report for both workloads

    Recap report

    The delays caused by the TCB switching are shown in the CICS Performance Analyzer WAITANALYSIS report. Figure 20 includes snippets of the Wait Analysis Recap report. Although both workloads incurred delays due to change mode TCB activity, the average delay for the nonthreadsafe workload (0.002292) far exceeds the delay for the threadsafe workload (0.000333).

    [image: ]

    Figure 20   CICS Performance Analyzer WAITANALYSIS Report: Recap report for two workloads

    The CICS Performance Analyzer DB2 report merges the CICS and DB2 SMF reports to provide an overview of activity in CICS and DB2.

    Short report

    The report in Figure 21 contains information from the DB2 SMF accounting records. Notice that the average transaction times are the same, but the CPU time from the CICS Performance Analyzer summary report is broken down into User, Thread, and In-DB2 categories. For a description of the information in the report, see CICS Performance Analyzer Report Reference, SC34-7154.
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    Figure 21   Extract from the CICS Performance Analyzer DB2 SHORT(SUMMARY) report

    Expert accounting report

    The Tivoli OMEGAMON XE Performance Expert on z/OS 5.1 provides a report that is derived from the DB2 accounting records and that shows detailed information at the plan level. Figure 22 shows the sample JCL used to create an accounting report from the data collected for workload 1.
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    Figure 22   Sample JCL to create the DB2 Performance Expert accounting report

    The report is large and, therefore, is not suitable for inclusion in its entirety. Figure 23 contains an extract from the report that shows a breakdown of the elapse, CPU, and suspend times for the plan used by CICS in workload 1. 
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    Figure 23   Extract from the DB2 Performance Expert accounting report with the elapse and CPU breakdown

    End-to-end analysis

    Frequently, it is necessary to understand the end-to-end processing of a CICS transaction. This section provides sample JCL and report extracts from CICS Performance Analyzer and DB2 Performance Expert, which are used to analyze a single transaction. The transaction was selected at random from the CICS Performance Analyzer List report. 

    Figure 24 shows the JCL that was used to run all CICS Performance Analyzer reports.
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    Figure 24   CICS Performance Analyzer JCL for the sample reports

    Figure 25 shows the CICS Performance Analyzer command syntax that is used to generate the LIST report.
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    Figure 25   CICS Performance Analyzer command used to generate the LIST report

    Figure 26 contains an extract from the generated report. This example uses the task number 2074, which has a transaction identifier of DB96.
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    Figure 26   CICS Performance Analyzer output from LIST report

    Numerous CICS Performance Analyzer reports are available to provide information about the analysis of transaction execution, but the TOTAL report gives the most detailed breakdown of the processing that is done (Figure 27).
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    Figure 27   CICS Performance Analyzer command used to generate the TOTAL report

    The output generated by the TOTAL report is considerable. Figure 28 is a condensed sample of the output produced for the transaction. Of interest is the CPU time that is attributed to the QR and L8 TCBs, the DB2 request count (198), and sync point count (11).

    [image: ]

    Figure 28   CICS Performance Analyzer output from TOTAL report

    The CICS Performance Analyzer DB2 report consolidates the CICS and DB2 SMF and provides a more detailed breakdown of the processing that is performed in DB2. Figure 29 shows the CICS Performance Analyzer command syntax to generate the report. Several versions of the DB2 report provide short and long summaries. This example uses the LIST option with a filter for this specific transaction. 
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    Figure 29   CICS Performance Analyzer command used to generate the DB2 report

    Figure 30 is an extract from the report shown in Figure 29 on page 32. Because the output can be considerable, only an extract is provided. The report shows a summary line followed by three distinct blocks of output. Each block of output is for transaction DB96, task number 2074. In total, 11 blocks of output are produced, one for each sync point that is performed by the transaction (as reported in the TOTAL report) and as shown in the report under the UOW Seq column. Because the transaction is terminal attached, you expect the threads to be released at sync point. In this example, because the threads are protected, the ENTRDB960007 thread identifier remains for the duration of the transaction.

    To correlate this information with the DB2 Performance Expert trace reports, notice the UOWID for the transaction, which in this case is D148F8FE7A47.
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    Figure 30   Extract from the CICS Performance Analyzer DB2 report with LIST options

    You use the DB2 Performance Expert product to format the DB2 accounting records. Figure 31 shows the JCL and command syntax to generate the report.
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    Figure 31   JCL and DB2 Performance Expert command syntax to generate the accounting trace report

    The output from this command is considerable. Similar to the CICS Performance Analyzer report, it has 11 entries for each sync point that is performed. 

    Figure 32 is the first page of the first entry. Notice that the CICS INS field contains the UOWID of D148F8FE7A47 from the CICS Performance Analyzer DB2 report. The accounting trace in its entirety provides a detailed breakdown of the activity performed in DB2 and the resources that are used during its undertaking. 
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    Figure 32   Extract from the DB2PE ACCOUNTREC command with the trace option

    The team who wrote this paper

    This paper was produced by a team of specialists from around the world who is working at the International Technical Support Organization (ITSO) in Hursley, England.

    John Burgess is a senior software engineer on the Hursley CICS performance team. John has over 20 years experience with CICS and specializes in the performance of large systems.

    Trevor Clarke is a CICS Performance Specialist at the IBM Hursley laboratory in the UK. He has over 30 years of experience in the IT industry, working for IBM and as a customer. For most of this time, he worked with CICS in technical support, application development, performance, and education roles. His areas of expertise include DB2, messaging, and networking. Trevor holds a Bachelor of Science degree in Mathematics from Southampton University.

    Arndt Eade is a senior software engineer on the CICS services and technology team at IBM Hursley laboratory in the UK. He has over 25 years of IT experience, mainly on IBM eServer™ zSeries®, working on products such as CICS and IBM WebSphere® MQ. Arndt joined IBM in 2003. 

    Now you can become a published author, too!

    Here’s an opportunity to spotlight your skills, grow your career, and become a published author—all at the same time! Join an ITSO residency project and help write a book in your area of expertise, while honing your experience using leading-edge technologies. Your efforts will help to increase product acceptance and customer satisfaction, as you expand your network of technical contacts and relationships. Residencies run from two to six weeks in length, and you can participate either in person or as a remote resident working from your home base. 

    Find out more about the residency program, browse the residency index, and apply online at:

    ibm.com/redbooks/residencies.html

    Stay connected to IBM Redbooks publications

    •Find us on Facebook:

    http://www.facebook.com/IBMRedbooks

    •Follow us on Twitter:

    http://twitter.com/ibmredbooks

    •Look for us on LinkedIn:

    http://www.linkedin.com/groups?home=&gid=2130806

    •Explore new IBM Redbooks® publications, residencies, and workshops with the IBM Redbooks weekly newsletter:

    https://www.redbooks.ibm.com/Redbooks.nsf/subscribe?OpenForm

    •Stay current on recent Redbooks publications with RSS Feeds:

    http://www.redbooks.ibm.com/rss.html

     

    



John Burgess
Trevor Clarke
Arndt Eade

  
    Notices

    This information was developed for products and services offered in the U.S.A. 

    IBM may not offer the products, services, or features discussed in this document in other countries. Consult your local IBM representative for information on the products and services currently available in your area. Any reference to an IBM product, program, or service is not intended to state or imply that only that IBM product, program, or service may be used. Any functionally equivalent product, program, or service that does not infringe any IBM intellectual property right may be used instead. However, it is the user's responsibility to evaluate and verify the operation of any non-IBM product, program, or service. 

    IBM may have patents or pending patent applications covering subject matter described in this document. The furnishing of this document does not give you any license to these patents. You can send license inquiries, in writing, to: 
IBM Director of Licensing, IBM Corporation, North Castle Drive, Armonk, NY 10504-1785 U.S.A.

    The following paragraph does not apply to the United Kingdom or any other country where such provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in certain transactions, therefore, this statement may not apply to you. 

    This information could include technical inaccuracies or typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in new editions of the publication. IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time without notice. 

    Any references in this information to non-IBM websites are provided for convenience only and do not in any manner serve as an endorsement of those websites. The materials at those websites are not part of the materials for this IBM product and use of those websites is at your own risk. 

    IBM may use or distribute any of the information you supply in any way it believes appropriate without incurring any obligation to you.

    Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other publicly available sources. IBM has not tested those products and cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

    This information contains examples of data and reports used in daily business operations. To illustrate them as completely as possible, the examples include the names of individuals, companies, brands, and products. All of these names are fictitious and any similarity to the names and addresses used by an actual business enterprise is entirely coincidental. 

    COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming techniques on various operating platforms. You may copy, modify, and distribute these sample programs in any form without payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to the application programming interface for the operating platform for which the sample programs are written. These examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these programs. 

    This document REDP-4860-00 was created or updated on July 31, 2012.

    Send us your comments in one of the following ways:

    •Use the online Contact us review Redbooks form found at:

    ibm.com/redbooks

    •Send your comments in an email to:

    redbooks@us.ibm.com

    •Mail your comments to: 

    IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099
2455 South Road
Poughkeepsie, NY 12601-5400 U.S.A.

    Trademarks

    IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both. These and other IBM trademarked terms are marked on their first occurrence in this information with the appropriate symbol (® or ™), indicating US registered or common law trademarks owned by IBM at the time this information was published. Such trademarks may also be registered or common law trademarks in other countries. A current list of IBM trademarks is available on the Web at http://www.ibm.com/legal/copytrade.shtml

    The following terms are trademarks of the International Business Machines Corporation in the United States, other countries, or both: 

     

    CICS®

    DB2®

    DRDA®

    eServer™

    IBM®

    OMEGAMON®

    Redbooks®

    Redpaper™

    Redbooks (logo)[image: ]®

    Tivoli®

    WebSphere®

    z/OS®

    zSeries®

    The following terms are trademarks of other companies:

    Other company, product, or service names may be trademarks or service marks of others. 

  OPS/images/ibm_epub.gif





OPS/images/4860paper.1.1.22.jpg
/5001 EXEC PGM=FPECHAI PARN=DATEFORMAT-MIIDDIYY,
U REGION-OM

(LOBSUMDD DD SYSOUT-"
JSYSIN DD
ACCOUNTING
REPORT SCOPE(ENBER)
LAYOUT(LONG)
exec






OPS/images/4860paper.1.1.23.jpg
s wma)

W@ w s

e
W
W
W

w
A
.
@
.
k

.
.
N
.
.
k
I

n

LTI )
shan. 110
W 1/0

10 it 70
s 10
s e 10
s
Fomry
oty
Gt w170
e & e
e s n-

R P
i esrs
s Cc L
ey
a0 A,

R O | I 1






OPS/images/NEW-PA-Wait.gif
RTW threadsafe

DSCHMDLY Redispatch wait time caused by change-TCB mode
DSPDELAY First dispatch wait time

RTW non-threadsafe

DSCHMDLY Redispatch wait time caused by change-TCB mode
DSPDELAY First dispatch wait time

4

Total

.711062
.065014

Total

.905251
.132016

Average

0.000333
0.000030

Average

0.002292
0.000062

%age

88.5%
8.1%

%age

97.1%
2.6%

Graph

‘********
‘*

Graph

[EEEEEEE





OPS/images/4860paper.1.1.21.jpg
T progrn! )

T
T i S S






OPS/images/NEW---E2E_TOTAL_OUTPUT.gif
C 0 U N TS
From Selected Performsncs Records Total Avg/Task  Max/Task
Dispateh Time 2 27.0 27
CPU Time
Suspend Time 27 27.0 27
Dispatch Wait Time 26 20 26
Dispacch Wait Time (GR Mode) i3 1300 1
Response (-TCWait for Type C)
Response (A1l Selected Tasks)
QR Dispaceh Time 1 1500 )
18 C20 Tine
varzM CICS Performance Analyser
COUNTS.
From Selected Parformsnce Records Total Avg/Task Max/Task
RUITIME Resource Manager Interface (RMI) elapsed vime 205 2050 205
DSPDELAY First dispaceh waic vime 1 1o 1
SYNCTIME STNCEOINT processing vime 1 10 1
DSCEMDLY Redispatch wait time caussd by changa-TCB mods 28 2el0 26
EICTOTCT EXEC CICS ragusscs 27 21%0 2
TCHSGIN] Messages received count 1 10 1
ICCHRIND Terminal characters received count 201 2510 251
TCUSGOU! Messages sent count 1 1o 1
ICCHROU Tarminal characters sent count 17 arlo a7
BUSHAD  BMS MAP reguests 1 1o 1
BUSOUT  EMS OUT raquasts 1 100 1
BUSTOTAL BEE Total reguescs 2 200 2
BUSHAD | EMS MAP requests 1 1o 1
BUSOUT  EMS OUT raqueste 1 1o 1
BUSTOTAL BME Total raguescs 2 200 2
SC3LUGET EUDSA GETMAIN sbove LeMB 2 200 2
SC3LUHAM EUDSA HWH sbove 16MB 8948 casasl0 sasas
PCLINK  Program LINK requests 2 2l 2
PCLOAD  Program LOAD requescs 2 200 2
PCSTGHAM rogram Ssorage HAM above and below 1643 a1se2  a1sszl 1952
PC24BHAM Program Storage EW balow 16ME s758 s7sen 784
PC3LAHAM Program Storags EW sbove 16ME 26208 2620500 26200
PC24CHRM rogram Scorage (CDSA) HWM below 1648 s788  s7seln 704
PC3ISHAM Program Storage (ESDSA) HWM above 16MB 26208 2e20800 26208
DBZREQCT D82 requests 198 19500 158
DSTCBEAM CICS Dispascher ICB MR 1 10 1
SINCPT  SYNCEOINT raguescs 1 1o 1
TIASKICT ASKTDME requasts 1 1o 1
TITOTCT ASKTIMZ, CONVERTTIME and FORMATTIME requests 1 10 1

Total

otal
o

o
o
o

T I M E
Avg/Task

013
Zoos.
Zono

000
Zooo
Zooo
oas
Zono

005

T 1w
Avg/Task
o1
Zooo
Zoo7
000

Max/Task

013
Zoos
Zooo
Zooo

000
Zooo
o1
Zooo
Zoos

Max/Task
o1z
Zooo
Zoo7
Zooo





OPS/images/4860paper.1.1.29.jpg
CICSPA INSMFINoo1),

LINECNT(e0),

FORMAT(:),

DE2(LIST(ALL)
TITLE(RTW ihroadsafo),
QUTPUT(REPORTI).
SELECT(PERFORMANCE(
INC(TRAN(DBS), TASKNO(2074),
START(FRON( 06:00:0000),
T0( 23:79:55.00))






OPS/images/NEW---E2E_List_output.gif
Tran

cata
D250
D254
D250
cseu
Des1
Des2
D25z
Dese
Dess
Dess
Dess
A

Tasilic

2077
2078
2072
2071
2078
2076
2075
2080
2073
2073
2082
2081
o8t

Stop
Tine

02
02
02
02
0z
02

02
02
0z
02
02
i

35
35
35
35
35
35

35
35
35
35
35
S

2
27
27
27
27
27

27
27
27
27
21
24

Rdsponne D spate Uer TR0

Tine
000387
002212
oozese
002653
000540
003138
000373
oo1ass
013018
013081
oo1148
010875
et

e
000344
002605
001593
001473
000130
002520
000306
001408
013475
013605
001202

10778
Boasod

Tine
000337
001230
oo1210
01172
000033
oo1sez
00272
001341
005108
004797
001050
005071
ShAeT

Suspend DispWait RMI Elap RMI Susp

Tine
000023
000603
001064
001220
000410
00626
000068
00050
000335
000473
00046
000202
ol i

ine
000000
000516
000302
001086
000001
000232
000063
000033
000208
000357
000028
000100
S g

Time
200000
001320
901320
001150
200000
002101
00187
01156
013047
013203
200850
10362
g

~000000
000000
Zoo0000
000000
Zoo0000
000000
000000
Zoo0000
000000
Zoo0000
000000
Zoo0000
S Ba0a0





OPS/images/4860paper.1.1.27.jpg
CICSPA INSUFINoDY),
APPLID(CICSG 1A
LINECNT(50),
FORMAT(:).
PRECISION (4]
TOTAL(OUTPUT(REPORT1),
“TITLE1(PA TOTAL REPGAT - DBos - 2074),
SELECT(PERFORMANCE(
INC(TRAN(DB9S) TASKNO(2074),
START(FROM( 00:00:00.00),
70| 23.50:00.00))
STOP(FROM({ 20:00:00.00),
TO01,23:59:00.00))))






OPS/images/4860paper.1.1.24.jpg
//CICSPA. EXEC PM-CPAVAIN
{STEPLIB DD DISP-SHR DSN-<hlq> SCPALINK
1/SYSPRINT DD SYSOUT-~

17 SN Input Fles

/SNFINGO] DD DISP~SHR DSN-SYS1 MVAT MAND
/CPAXWOD! DD DSN~8&CPAXWOD  DISP~ (NEW,DELETE)
i UNIT-SYSDASPACE-(CYL (10, 10))
//CPASWKO! DID DSN-&CPASWKO 1 DISP~ (NEW,DELETE),
i UNIT-SYSDASPACE-(CYL{(10,10)
/CPASWKO2 DD DSN~&CPASWKD2,DISP~(NEW, DELETE),
i UNIT=SYSDASPACE-(CYL (10, 10))
/CPASWKO3 DD DSN~&CPASWKO3,DISP~(NEW, DELETE),
i UNIT=SYSDA,SPACE-(CYL (10, 10))
/CPASWK04 DD DSN~&CPASWKOA,DISP~(NEW, DELETE),
" UNIT-SYSDA SPACE-(CVL(10,10))

//sYsouT DD sYsouT-+

J/SYSIN DD *






OPS/images/4860paper.1.1.25.jpg
GIGSPA IN(SMFINOO1),

PRECISION(E),

LINECNT(E0)

FORMAT(:7),

LIST(OUTPUT (REPORTI),
‘SELECT (PERFORMANCE(
e,
START(FROM(,00:00:00.00),

T0(23:59:00.00))
STOP(FROM(00:00:00.00),
T0(23:59:00.00))),
FIELDS(TRAN,
TASKNO,
STOP(TIMET),
RESPONSE,
DISPATCH(TINIE),
CPU(TIME),
SUSPENDI(TIME),
DISPWAIT(TIME),
RMITIVE,
FMISUSP)
TITLEA(LIST REPORT - WORKLOAD 1)






OPS/images/New_figure-5.gif
LPARA

LPAR B

cicst

Cics2

CICs3

CICs4

CICS5

CICS6

cics7

cicss

CICS9

CIcs1

AVERN|

AVERN|

DB2A

DB2B

DB2C

DB2D

DB2 Data Sharing group — DB2G






OPS/images/New_figure-4.jpg
LPAR1 LPAR2

CICS 1 CICS 2 CICS 3 CICs 4

TCBLIMIT=40 TCBLIMIT=40 TCBLIMIT=40 TCBLIMIT=40

ﬁﬁAﬁﬁ

DB2 Data sharing group






OPS/images/New_figure-3.jpg
Standalone LPAR or single LPAR in SYSPLEX

CICS 1 CICS 2 CICs 3
TCBLIMIT=40 TCBLIMIT=40 TCBLIMIT=60 Tgﬁlgﬁi)

Total of 230 concurrent threads requesting DB2 service

DB2 Region

DB2 Master Address space
(CTHREAD parameter controls total number of threads)






OPS/images/New_figure-2.jpg
Standalone LPAR or single LPAR in SYSPLEX

CICS Region
Single .
Multiple Optional DB2TRAN definitions connextion
with multiple
Multiple Optional DB2ENTRY definitions threads
(DB2CONN
Mandatory CICS DB2CONN definition (1 Per TCBLIMIT
controls total
/ number of
concurrent
thread
requests)
DB2 Region
DB2 Master Address space

(CTHREAD parameter controls total number of threads)






OPS/images/4860paper-spec.2.1.1.jpg





OPS/images/4860paper.1.1.01.jpg
Transaction Description ‘Thread type Overflow ‘Acquire Release.
Highvolume al typos) Proteciadonty | Noto 1 AUCCATE | DEALLOGATE
‘Terminalorerted with many commis (pus | Protectedenty | Note2 oo s DEALLOGATE
tomialIf NONTERMINAL-YES)

Lowvolumo, requios fast osponse ime | unprotected ortry | Yos UsE commuIT
Lowvolume, lmitod conurrency nprotected ertry | Never UsE commT
Lowvolue, dbos not requira fastrosponisa | Pool Notapplicablo | USE ‘commT

time

Nontorminal-ortad wih many commits | Noto 4 Nolo 4 Moo s DEALLOGATE

(NONTERMREL=NO)

Notes:

transactions.

Yos, but efine enough oty threads so this happens Infreguenty.
Yes, but fitovarfiows o the pool no protacted tread is used.

ALLOGATE If most of % SQL in the ian s used. Othorwisa uso ACQUIRE(USE).
Trroads ara hld unil EOT. Usa pool tresds for a shorttransaction. Corsider antry threads for lorgar rurning






OPS/images/new-CICS_PA_Wait_analysis_1.gif
Tran=AETL

Summary Daca Count

Toral T Aweraze
# Tasks 625z
Responce Tine ora.08728 0
Dispacen Tine sl o 225487 5.2 56.4% of Response
o Tine eai288200 0 325467 52 18.1s of Dispaten
Suspend Wait Tine aiaaes1 o 326457 £ 3304 of Respenee
Dispaten Wait Tine 1203507 o 263805 FE T =1
OR TCB Eedispatch Wait Time nilsEsEn o et 200 Z6.7% of Dispwait
Redource Manager Interface (EMI) slapsed time FEe T 905 14125 of Response
Reaourcs Manager Interface (FMI| suspend time wiolicss o 2 2158 3 chspena
Suspend Detasl oo comnt -
Toral Total  Average
DSPDELAY First dispatch wait tine 22.784780 o E35a2 %
TCLIELAY - First dispatch TCLSNANS xait time o510 o % I
DECHNDLY Redispatch wait tine caused by changs-TCB mede 171454707 O x4
DBZEDYQN DB2 Thread wait time woiee o Toeso o
LNDELAY Lock Manager (LM) wait tine 0T o EA






OPS/images/new-CICS_PA_Wait_analysis_2.gif
Tran=AETL
Bomary pata

4 Taske
Responce Tine
Dispacch Tine
o Tine
Suspend wait Tine
Dispatch ¥ait Tine
OR TCE Eadispatch Wait Time
Redource Nanager Intertace (EMI) slapsed time
Resource Manager Interface (EMI) suspend time

cuspend Detail

DB2CONKT DB Comnection wait tine
DSETELAY First dispatch vait tine

DECINDLY Rediepsteh wait tine caused by changs-TCB mods

LNDELAY Lock Manager (LM) wait time

Total

703367580
314349061
201 34205
S8si0zale
97787247
330190863
393182610
Te1/112562

Toral
161113763
1111775008

Rt
BTt

Tins -

verage

0
0 208297 s

0 208257 H

0 258257 R
0 2400 ER
0 Tnos7s 0
0 5564183 0 g
0 FETH R

Suspena Tine
Average  Vage  Graph
00003607 4.8y [+aes
286 v

2

2% 5f Responce
2% ot Caspend
2% of Disprait
55 5t Respense
&6 St Caspend

201148
0





OPS/images/E2E_PE_ACCT_TRACE_COMMAND.jpg
veUToD

50BSUMDD

D&

®. TIVOLT
A0 SHE

EFORMAT=0/DD/YY",

ONEG.V42. BASE . RKANHOD
DBZRUNA





OPS/images/new_CICS_sample_statistics_report_2.gif
DB2ENTRY STATISTICS - RESOURCES
DEIEatry  Plan  PIaEXIE  Auth  Auth Account Thraad Thread
Name | Name | Rame Td' Typs Records Wait  Prey
mBs  pesx vsERID NoWE  YES  EguAL
DS Desx USERID NONE  YES  EQUAL
DSz DSt DSERID NONE  YES  EQUAL
DBS3  Desx USERID NoWE  YES  EQUAL
DBSs DSt USERID NONE  YES  EQUAL
DBSs DSt DSERID NONE  YES  EQUAL
D¢ Desx USERID NoWE  YES  EQUAL
DEIENTRY STATTSTICS - WEQUESTS
Partial Commit  Abort  Single Thread Thread  Thrsad Thresd
Signon  Coust  Count  Phase  Creats  Reuse  Terms Waits/Ovarflows
D890 ssaz00 o o o o wma o wma o 0
DBs1 £75810 H H H o I 2 755 2 o
DBS2 s2438 o o o o e 2 2760 2 o
DBS3 s52100 o o o o e o e H o
DBSa S2100 H H H o e o e H o
DRSS sis78s o o o o 377 asis asem 1578 o
DRS¢ sigm o o o o 034 1s1s zsess asis o
STOTALEY eSS 000 SSS T 7mES I0s -
Task Readyq  Beadyg
current Corrant
70 o 2 2 2 2 o 2 2761 o o
70 o 3 H H H o 3 761 o o
70 o H H H H o H 2762 o o
70 H H Fl Fl Fl H H 76 H H
70 o 2 H H H 0 2 762 o o
70 1 H H 1 H 2 H 2762 o o
0 H H H H H H H e H H
a0 T ™ E] 3 FEEEn g






OPS/images/4860paper.1.1.32.jpg
o0 e
BegESTER
oy
PRI
e

12/14/11 02:30:27.08
s

iy

i

e

S AcONTIG DTy 1
ACOTING TOHEN(CHID): /4
ACCODTING THENGED) : /A

o v 10

comoER: B
e acs

Ly fer
Loy Lo
g
Lov seq

CmeCT ¢ nogen

Gt

ey

CoolamEse
r

CIcs 1 DT

BOUSR K
AT B
SUE ¢ EAK

Lockia pses
Gow: mSs
IR DIz
smoTE DIz
a2 vERSIaN VI0
— pamFCATIol ——————
ACCT TSTAP: 12/L4/11 00:30:27.06
BEGIN TIE ¢ 12/14/L1 00:30:27 96
D TE  12/L/LL 00:30:27 06
BECESTER. DSV
WIPKE B
PRI LU
G e
THESEVETS ATL(LD D62 (@.2)
ELPSDTIE oo 0.00mer
WOESED 0o 000007
STOD PO 0000000 0.000000
e o000 0000000
WGER 00000 0.000000
Coume oo oo
har Qoo 0.ootmss
MNESTD 00000 0.0008:
STRED AT 0.000000  0.000000
e 000000 0.000000
TOER 0000000 0.00000
PRTASS 000000 0.000000

Fo TE: 1P
FacD R K7
COROE: D805
comoeR: BR
e A

s

Ty

Loy ter: R

gy

o

LY 1S CoolERESE

Lor seq

QLT ¢ nOZCI

w@s

e
WA
WA
WA
WA

e
WA

WA
WA
WA
WA

s 3 swmsins
Lo/ ez L)
L LOCRALATTH
B2 LT

SnaE. 1/0
TS 1o

L0G RITE Lo
om0 1/0
o WIE 10
SRS S
PiATE comiT
oy
SISRG
XL/

r

ELPSD TIE

0.0
000000
0000000
oo
oo
000000
0’00000
000000
0’0000
00000
000000
00000
00000

Ics T G,

P 1907
HEUESTED FROI: 1T SECIFIED
0 1T SECIEIED

ACTUL RO 121141 02:2:25.06.

€IS Lk T
G 1 DT

BOSR AR
TASICT B
SWE B

BTS  WGLIGTS

0 mEE0TE
0 TERLCODITION ROl
0 INGE A ¢ ESIGE
3 PRAIS 0

3 qumm

0 s

0 R

0 s s

1 Swrmes

1 ST RLa

0 womenos
[y 700
0 SWGH1/0 VG 0.000i0






OPS/4860cover.jpg
@ Redpaper o

Trevor Clrke
Arndt Eade

IBM CICS Performance Series: CICS, DB2,
and Thread Safety

This1BMD Fadpaps ™ putiiation Hghights e fings of a sudy about the factors that
sfct s parformanca of (B CICB lansactions hal acosss IBM DB2I rasaurcas through
16 CICS DB2 atachmentfacity. Most ofth sty used tha olowng hardar and

7-£64 ogcal partton (LPAR) wih v dedicatad cantal procassar
For Larga Sysams Pertormanca Rferenca (LSPR), 2097703 was usad,
- IBM20:

+ 1BV CICS Trnsacton Sarvar Vs

» IBMDE2Va

(CICS Transaction Server Va2 Since o writng of tis paper, CICS Transacton Server
V4.2 was announced. For moro information, see he CICS Tansaction Serve for 205,
Vrsion 4 Release 2 a

hetp://pusl 1.boul der. . con nfocenter/cicsts /w2 index. sp

This paper can assis appicaton designars and davsopers in davwiopn CICS appicatont
it parfor optimaly Wi the CICS Ervranmars. | can s provda quidance 1 CICS
Stams programmars e SdminSiars 3baut N 1o ConTRIR 160N 1o gt Accass

10082 subsystom

on ofa sars o
S daviopmant communty,

Thispaps e
Hursay C

CICS parformance wrten by marmbors ofhe 1BM
78 sjact matlr s saes  based onfaedback

Additionalinformation: To gain  tharaugh ndarstanding ofthe CICS DBZ atiachmant
laciy anto svad tnnacassary repation o formation, saa the CICS Tansactin
‘Sorvr for 208 Va2: DB2 Guide, SC34-7164,at

B3/ . 1. con/supportdocy{ ewwss 7 d-publsCHTLEH00

© Copyrigh 161 Corp. 2012, Al righis reserved bmcomediooks 1





OPS/images/4860paper.1.1.30.jpg
Tran/ Userid/ Progrsal
SEID Authid Plasnane

6 CLARET egeonns
DI2k CLABET 1650

Di2k CLABET 650

DI2k CLABET 1650

e
oz

s

oz

e

WK g 182 ¥ait Tine, 182 User CPU Resgonse A
Taok Soq Tlerm UNose Comect Tormd Rotot Tiae  Stort T SipTine T 8
A0k N TOME TN NN D N OOSND 20X NN OIS
200 Thread dtification IBNTROOGONT NEVorseGUUBAYATCO0  IORID-DUSEFEAT

B Tow: 8.99:7 658909 1/14/13 E Tin: 5:30:27 S8l 1214/ 1

Cltant: Torod Tine  Elspmode 00810, Pl 000918

Gz IoIE2 Tine  Elspmode G507 CPL= 00082

Claas: Sipend Tome Totst = 002128 1/0= 00199 Lock/Latche 000D Ober= 000929

Bl Mo Svary G 3 Pl 1

Lickig Sy S0 Dble 0 Tabwe 0 b= 3

I D Gyt Sele 5 e 8 U 2 i 2

S D Db B OB 0 Ge  2far 2 e 2
200 Thread detification 1BNTRORGONT NEDoreeGHUBAIATCOO  IOHID-DUSSFEIAT

B T 8.90:7 066483 13/14/13 E Tie: 5:30:27 S87665 1214/ 1

Cltast: Torod Tine  Elspmod 00120 P 000455

s Ioie? Tiae  Elspaoie 00153 G- 00010

Classss Soapnd TimeTotal = 000757 1/0m 000D LockfLatebe 0046 Otbers 000891

Bl Mo Sy G 43 SR 1

Licking Sy S0 Dble 0 Tabue 0 b 3

D Gt Sele 5 lme 8 Gk 2 Die 2

S G B Ome 0 Ge 2R 2w 2
204 Toread dtification I-BNTRONGONT NErseGHBATATCO0  IOHID-DUSSFEAT

B T 8190:7 65750 1/14/13 Eu Tie: 5230127 SRS515. 1234

it Torod Tine  Elspmod (00652 P 000975

Claiz: Ioies Tiae  Elsoie 00078 G 0005

Classss Scapnd Tine Torsl = 000436 /0= 000000 LockLatche Q000D 0cer= 000435

Bl g Sy G 43 SRS 1

Licking Sy Soumie 0 Dale 0 Tabus 0 M= 3

SO Qe St 5 T8 U 2 i D

S Oer e 0 P D G 2 e 2 Clx 2






OPS/images/4860paper.1.1.19.jpg
FIV Threadsate.

[T Newg w A e Aw he e
Tein  Uir CPU DiSpatch Dispatch - STasks DSCINDLY DSCIALY B Elap ] Elap B Susp Y8 CPU Rsponse Response
Tios  Cout - Timk ot Tise  Com  Time T T Tims  Tim
COn OO 2 oW @ D OMB0 D 0G0 o000 00D oo0i17 0o0Grs
GoN o mew 5 mee @ D 000D D 00000 0o 0000 oumrs con
O owow 1w 1 D Ommo 0 0l om0 00 o007 oo0rs
W ool 7 o a0 G 0WGI 0 0NDE 00 000G oo ongm
WOl ooM® 7 w0 Zm G OMme o OWNE 0 0 07 0w
Moz oo 7 mA0 w6 OMls st OWE 00000 DTS 07ed a7l
M DoB0 7 @ w6 OMme 201 0D 0000 0z OO0 0oedrl
mai 00U 7 e Zw G OMan 00 OUDI9 0000 OOUGH 0ser OGDl
WO 008w DMom  ZM 2 OMos 200U 00000 DA 0l 0mau
Do ooWm oz el M 2 0M@I 20 00D o0 0dm ol ooz
Tug s WM 2 10 0Mmm 19 002 o0 O oxen i
O oarthreadsate
Frar M ks mg e A Am Aw
Tekn  Uir CPU DiSpatch Dispatch - STasks DSCINDLY DSCIALY B Elap il Elap B Susp Y8 CPU Rsonse Respunse
Tl Comt - Tim Cont  Tise  Com  Time T T Tims  Tie
Conoom 202 @ D 0MB0 D 0D om0 00D 000ET 00EA
GO ooms 2 woes @ 0 0mmo 0 000 om00 00D oo ooan
O DS 1 wond 1 D Omme 0 0Nl om0 00 om0 oo
W0 OO5E Ao Wl 0 A2 01 01 00z o0 00z 0o 0N
mOl oA & RO M g2 OmED o 0D 0000 DG OGS ONSEI

Mo mix e @ Zv w07 ek OWRd 0000 00 0eds w2
D 00MR A 0 M A 00w 201 ODLie (om0 0o 0ol O10®I
mae o0 Am @ ZM o @ OmOS 00 0NN 0m00 OIS 00w Oumz
mo oo 49 Op  Zv 4 0mD 20 02D om0 00 omiol Quam
oG o 49 OE0 7y 4 OmE2 20 0GR om0 0N om0
Toal  ON6m 1 0BIE 240 49 00me 191 001 00000 07 OAS Of7a






OPS/images/NEW-DB2_display_thread_output.gif
DSNV401I #DHAl DISPLAY THREAD REPORT FOLLOWS —
DSNV402T #DHA1 ACTIVE THREADS - 679

NAME ST & REQ ID AUTHID PLAN ASID
CICSG1AS T 10238 ENTRAET10001 AEADE AECICSPL 0098
CICSG1AS QT * 16874 ENTRAET10002 AEADE AECICSPL 0098
CICSG1A5S QT * 17234 ENTRAET10003 AEADE AECICSPL 009B
CICSG1AS QT * 21082 ENTRAET10004 AEADE AECICSPL 009B
CICSG1AS QT * 24682 ENTRAET10005 AEADE AECICSPL 0098
CICSGIAS QT * 28642 ENTRAET10006 AEADE AECICSPL 0098
CICSG1AS QT * 25282 ENTRAET10007 AEADE AECICSPL 0098
CICSGIAS QT * 4282 ENTRAET10008 AEADE AECICSPL 009B
CICSG1A5S T 18277 ENTRAET10009 AEADE AECICSPL 0098
CICSG1A5S QT * 16050 ENTRAET10010 AEADE AECICSPL 0098
CICSG1AS QT * 3450 ENTRAET10011 AEADE AECICSPL 0098
CICSGIAS QT * 810 ENTRAET10012 AEADE AECICSPL 009B






OPS/images/NEW-DB2_thread_reason_codes.gif
Connection status

Description

T

An allied. non-distributed thread was established (plan allocated)

TD An allied thread was established (plan allocated). and the thread is currently not associated with any TCB.
N The thread is in either IDENTIFY or SIGNON status.
ND The thread 1s in either IDENTIFY or SIGNON status and the thread is currently not associated with any TCB.






OPS/images/new-CICS_sample_statistics_report_1.gif
DB2ENTRY STATISTICS - RESOURCES
“EERery  Plan  PIaEEIE  Auth  Auwh  Account Thraad Thread
Name | Name . Rame Td' Type Records Wait  Prey
bBs  peox vsERID R vES  EQuAL
DS DSt USERID UK YES  EQUAL
DBz DSt DSERD UK YES  EQuAL
DBS3  Deox USERID UK  YES  EQUAL
DBS: DSt USERID UK YES  EQUAL
DBSs DSt DSERD UK YES  EQuAL
DRS¢ Desx USERID UK  YES  EQUAL
DEZENTRY STATISTICS - REQUESTE
" Sigion  Partial Commit  Abort  Single Thread Thread  Thread Thresd
Name | Count  Count  Sigmon  Count  Count  Phase Create  Reuse  Torms Walts/Overflove
D890 o16600  4em3 4863 o o s o e o 0
DBS1 1025640 4sea  4ees H o ises 2 ise 2 o
DBS2 Sisces  dees  ges o o ases 1 ase 1 o
D893 76800 dges  dsed 0 0 ases o ases H o
DBS S76e00  sees  ases H [ H ERY H o o
DBSS Se70es  saas  samae o o sz oz sores aem o
DRS¢ Se70ss  s327  sama7 o o swzm zm soss 77es o
STOTALEY T EEZIATT IIIETI IIETD g oTeTT ST RS 5718 v
"DEZENTRY STATISTICE ~ PERPORMRNCE
Task Readyg  Beadyg
current Corrane N
D890 70 o 2 2 2 2 o 2 e o o
DBS1 70 o 3 2 2 2 o 3 e o o
DBS2 7 0 H 2 2 2 0 3 ames 0 0
DBS3 70 H H H H H H FR H H H
DBS 70 o 2 2 2 2 o FRTTH o o
DBSS 7 0 7 2 2 2 0 7 ames 0 0
DRS¢ 70 H 7 H H H H 7 ases H H
STOTALET 90 5 T3 T3 5 ETFUI] 5
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V3R2MO CICS Performance Analyzer
Performance List Extended

LSTX0001 Printed at 16:03:47 6/15/2011 Data from 14:59:39 6/15/2011 to 15:11:36 6/15/2011 Page 1
Top 20 Worst Change TCB Modes by Transaction ID
Tran OSCHMPLY Userid TaskNo Stop Response Dispatch Dispatch User CPU Suspend Suspend DispWait QRModDly OSCHMOLY
Count Time Time Time Count Time Time Count Time Time Time
AST1 148 X2Y6Z358 68215 .821 .5560 .5545 149 .0300 .0015 149 .0015 .0009 .0014
AST1 136 X9Y0Z989 78084 .540 .4614 .1398 138 .0182 .3216 138 .0016 .0009 .0015
AST1 98 XSYMZ014 78554 .321 .4060 .4031 99 .0234 .0029 99 .0020 .0011 .0019
BFML 168 XMPZ6039 27791 .171 2.2757 .0324 277 L0224  2.2433 277 .0083 .0052 .0050
BFML 160 XMPZ6027 57245 .958 3.2871 .0425 211 L0241  3.2446 211 .0074 .0058 .0044
BFML 156 XMPZ6053 44248 .681  3.8545 .1672 205 .0292 3.6873 205 .0073 .0055 .0047
BLTS 190 VVT89622 63705 .275 .6584 .1598 249 .0179 .4987 249 .0072 .0060 .0045
BLTS 170 VV700689 3411 .724 .2959 L1155 200 .0101 .1805 200 .0035 .0026 .0021
BLTS 162 VVE10787 52483 .985 .6180 .0942 228 .0185 .5238 228 .0071 .0061 .0034

- pscHvpLY TIME - elapsed time in which the user task waited for re-dispatch
issued by or on behalf of the user task
- DSCHMDLY COUNT - count of times CICS Dispatcher change-TCB mode requests were made

after a CICS Dispatcher change-TCB mode request was
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LOCATION:

DHPA
N/p
nN/p
DHEA

DB2 VERSION: V3

~ HIGHLIGHTS

INTERVAL START  ; 20/12/11 16:01:48.17  SAMPLING STAR'
INTERVAL END 20/12/11 18:46:48.17
INTERVAL ELAPSED: % 0.000772  QUTAGE ELAPSE

DYNAMIC SQL STMT

/THREAD

QUANTITY, . /SECOND

54.00

PREPARE REQUESTS 0.01
FULL PREPARES 78.00 0.01 0.00
SHORT PREPARES 7.00 0.00 0:00,

GLOBAL CACHE HIT RATIO (%) 8.24 N/a N/A

IMPLICIT PREPARES 0.00 0.90 0,00,

PREPARES AVOIDED 0.00 0.00 0:00.

CACHE LIMIT EXCEEDED 0.00 0.00 0:00

PREP STMT PURGED 0.00 0.00 0:00

LOCAL CACHE HIT RATIO (%) N/c N/2 /A

CSWL - STMTS PARSED N/ n/a A
CSWL - LITS REPLACED §/a n/a /A
CSWL - MATCHES FOUND N/ n/a /A
CSWL - DUPLS CREATED n/a n/a /A

SCOPE: MEMBER

20/12/11 16:01:48.17
SAMPLING END,_; 20/12/11 18:46:48.17

/comarT

OMEGAMON XE FOR DB2 PERFORMANCE EXPERT (VSR1)
STATISTICS REPORT - LONG

TOTAL THREADS
TOTAL COMMITS
0.000000

SUBSYSTEM SERVICES
IDENTIFY
CREATE THREAD
SIGNON
TERMINATE
ROLLBACK

COMMIT PHASE 1
COMMIT PHASE 2

READ ONLY COMMIT

UNITS OF RECOVERY INDOUBT
UNITS OF REC.INDET RESOLVED
SYNCHS (SINGLE PHASE COMMIT)
QUEUED AT CREATE THREAD
SUBSYSTEM ALLIED MEMORY EOT
SUBSYSTEM ALLIED MEMORY EQM
SYSTEM EVENT CHECKPOINT

HIGH WATER MARK IDBACK
HIGH WATER MARK IDFORE
HIGH WATER MARK CTHREAD

INTERVAL FROM

DATA SHARING MEMBE]

PAGE:
REQUESTED FROM:

1-4

O

TO:

39421.00
55862.00
/A
QUANTITY /SECOND
376.00 0.04
39421.00 3.98
36611.00 3.70
39804.00 4.02
29.00 0.00
38377.00 3.88
10402.00 1.05
27972.00 2.83
0.00 0:00
0.00 0.00
17446.00 1.76
0.00
153.00 0.02
0.00 000
35.00 0.00
62.00 0.01
3.00 0.00
68.00 0.01

NOT SPECIFIED
NOT SPECIFIED

20/12/11 16:01:48.17
20/12/11 18:46:48.17

0.69
0.19
0.50
0.00
0.00
0.31
0.00
0.00
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//8001  EXEC PGM=FPECMAIN,PARM='DATEFORMAT=MM/DD/YY',
// REGION=0M
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