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Preface

This IBM® Redbooks® publication describes a proof of concept project conducted by a team
of IT specialists from IBM, SAP®, and an automotive industry client. The project involved
developing a supply chain management implementation for complex make-to-order repetitive
manufacturing for configurable products, specifically the production of a variety of
automobiles destined for an international market.

The project was based on the current and projected requirements of the automotive OEM.
The performance testing described here was undertaken because the volume of data to be
processed surpasses that of other SAP implementations of the make-to-order scenario
currently in production. The purpose of the tests was to ensure that the application could be
restructured to meet the requirements of this data volume and that the IBM infrastructure
would be capable of processing this load in the tight time windows specified by the
customer’s business processes.

The customer selected a set of SAP functional performance tests and defined run time
targets for these key performance indicators. The modules tested were Rapid Planning
Matrix, Materials Requirements Planning, Backflush, and Materials Ledger. Actual data was
provided from the customer environment.

The test environment included IBM System z® with DB2® for the SAP central services and
databases, System p® (AIX®) for the SAP application servers and liveCache, and a DS8300
Turbo with 13 TB capacity for the data. The tests were performed with mySAP™ ERP 2005
with IS Automotive activated; the workload was simulated through specific BladeCenter®
injectors.

IBM and SAP performance experts ran the benchmark tests and made some configuration
adjustments. The result was an implementation that met the customer’s requirements. These
tests will influence major customer automotive architecture decisions.

The team that wrote this book

This book was produced by a team of specialists from around the world working in the
International Technical Support Organization (ITSO), at the Product Solution Support Center
in Montpellier France.

Abbas Birjandi is an IBM certified professional with more than 35 years of experience in the
computer industry, including almost 15 years with IBM France. He holds a Ph.D. in Computer
Science. His career has included research and faculty positions at various universities,
systems architecture, project leadership, and management positions. Prior to joining the
ITSO Abbas was EMEA Project Manager for the Early Support Program. For the last few
years he has worked on projects related to IBM educational activities.

Eric Romain is a Certified I/'T Specialist leading IM/DB2 activities within the PSSC Customer
Support Center in Montpellier, France. He has worked with DB2 for zZOS® since version 1,
and also has 9 years of experience with SAP. Eric's areas of expertise include DB2, DB2
DataSharing and SAP; he has filled roles in education, installation, performance
management, and migrations. Prior to joining IBM in 2000, he worked for a large distribution
company as technical leader for DB2 on z/OS in charge of operations for production systems.
As DB2 for z/OS expert, Eric is currently involved in running customer benchmarks as part of
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Part 1

Project overview

In this part we provide an introduction to the overall project environment based on SAP and
IBM solutions. In addition we present an in-depth look at the architecture used and a brief

overview of the test results.

This part includes the following:
» Chapter 1, “SAP and IBM solutions in the automotive environment” on page 3

» Chapter 2, “Architecture definition” on page 19
» Chapter 3, “Results overview” on page 71
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SAP and IBM solutions in the
automotive environment

The SAP automotive environment is a suite of software modules used to manage
Make-in-Time manufacturing and tailored to the automotive industry. In this chapter we
describe in general terms the features of the SAP solution that support the unique aspects of
automotive manufacturing. We also describe the specific circumstances of the OEM with
whom SAP and IBM undertook this project, and explain how the SAP and IBM solution
satisfies the requirements of this particular organization.

The topics covered are:

v

1.1, “Introduction” on page 4

1.2, “Objectives of the PoC test” on page 4

1.3, “The SAP solution (and how it fits with the IBM solution)” on page 5
1.4, “The customer project” on page 15

vYyy
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1.1 Introduction

IBM, SAP, and an automotive industry client joined forces in developing an integrated
information system to address the ever growing complexities and demands of running an
international operation covering all steps of automobile production.

The project presented in this book is a Supply Chain Management implementation based on
the current and projected requirements of the automotive OEM. The volume of data to be
processed surpasses that of other SAP implementations of the Make-to-Order scenario
currently in production.

IBM and SAP therefore proposed this proof of concept and performance test to ensure that
the application could be restructured to meet the requirements of this data volume and that
the IBM infrastructure would be capable of processing this load in the tight time windows
specified by the customer’s business processes.

This book covers stress testing of selected components from the SAP IS Automotive solution,
together with target results referred to as key performance indicators (KPIs). The scope of
these KPIs is described fully in later sections. The required systems configuration and
infrastructure was defined based on this scope.

1.2 Obijectives of the PoC test

This Proof of Concept project was intended, as a benchmark, to help the customer in
selecting the most appropriate platform for their future production system. The main
objectives were the following:

» Provide a test environment to demonstrate how the System z platform adds value as a
database server for SAP.

» Provide the client with the basis for a production platform decision by executing tests and
measuring results against defined key performance indicators (KPIs).

» Demonstrate results to the client.

The targeted KPIs focus on the business and functional aspects of the scenario, and
demonstrate the pure performance of the SAP modules selected. No operational KPls were
included because the client already is confident that the System z platform can handle the
non-functional requirements such as availability, manageability, and scalability without the
necessity to have them demonstrated within this zPoC.

Four KPIs were identified as the most significant indicators for evaluating the overall
appropriateness and efficacy of the SAP and IBM solution. Table 1-1 lists the KPIs and their
target execution times.

Table 1-1 KPIs and their expected execution targets

KPI Target execution time

Rapid Planning Matrix (RPM) 30 minutes

Material Requirement Planning (MRP) 30 minutes

Backflush 30 minutes

Material Ledger (ML) 4 hours

4 Infrastructure Solutions: SAP IS Automotive on an IBM Platform



IBM and SAP provided recommendations about tuning parameters based on the various
tests. When KPIs were not originally met, the project team researched the inhibitors and
adjusted the runs accordingly, ultimately modifying the system to achieve, or even exceed, the
targets established by the client.

1.3 The SAP solution (and how it fits with the IBM solution)

During this benchmark testing the team focused on the OEM Make-to-Order scenario portion
of the SAP automotive solution. In this section we provide an overview of the scenario and
relationships among the components.

Make-to-Order Scenario
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ﬁ D EDED Customer -
¢ * Requirements
FFF 04/15/00 - 20 units
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1 iz% MM Delivery
Schedules
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Model Mix Planning 04/16/00 - 150 pcs
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R ERES Action Handler
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APO = Order Headers

Figure 1-1 Overview of the Make-to-Order scenario

This process can be used for make-to-stock production and for make-to-order repetitive
manufacturing for configurable products.

The basis of this scenario is the use of integrated Product and Process Engineering (iPPE).
iPPE enables you to collect all the data for an entire product life cycle in one integrated model.
It is particularly suited to highly variant products.

IPPE consists of a bill of material called Product-Variant-Structure, the Process Structure,
and the Factory Layout, as well as relationships between all of these objects.
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Figure 1-2 Overview of iPPE structures

Product-Variant-Structure

A distinctive characteristic of the automotive industry is that one single car model has lots of
possible feature variations. Building up a specific bill of material for any possible feature
combination would result in an unmanageable amount of data. Figure 1-3 demonstrates how
fast the number of combinations grows for just eight features with only a few variations per
feature.

Why use Variant Configuration?

Roof Style
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« Cloth * Hard Top Transmission
* Manual
EON + Automatic

Option Features 7]
+ Anti-lock brakes ‘
+ Anti-theft vehicle 3x3x

« Cruise control o\
\ }i‘$\
N :,7\\
Color By — Body Style
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* Aluminum Alloy * Mini Van
« Chrome * SUV
« Steel

Figure 1-3 Why variant configuration is needed
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The solution to this problem is the iPPE Product-Variant-Structure (PVS). The PVS is a Super
Bill of Material (BOM) that contains all possible components of a car in one single BOM with
one header material, which can be thought of as the car's model name. A customer orders
the header material, the model, and selects the features he would like to have (like engine, air
conditioning, and so forth). The specific components of the customer car are then selected
from the Super BOM with the help of object dependencies. You can also define so-called “Car
variants,” which refer to the header material and represent a few fully specified cars that, for
example, would be stocked or semi-specified cars with a few very important features
predefined (such as engine, shape, and country), and other features that can still be selected
by the customer (such as air-conditioning, color, sports package, and so forth). This model
allows us to handle a huge number of possible BOMs in one single BOM and therefore in a
very intelligent and slim way.

The other components of iPPE are the Process Structure, where all the activities and times
are contained, and the Factory Layout, which represents the real factory and therefore the
production flow.

You can represent a complete production model consisting of BOM, routing, and line design
in one single model.

iPPE also supports the various change statuses of your master data using Engineering
Change Management in the Discrete Industries System.

The iPPE Make-to-Order process starts with the creation of master data in the Discrete
Industries System. The master data is then transferred to the SCM system, where production
planning takes place.

The SCM system enables you to plan configurable products of a high order volume very
quickly with the help of the Rapid Planning Matrix. The various change statuses are taken
into account during the planning process.

Next the backflush is done and transferred to the Discrete Industries System for further
execution, such as postings in Material Management, the delivery processes, and the
financial postings.

Figure 1-4 on page 8, along with the discussion that follows the figure, describes the planning
process for repetitive manufacturing for configurable and non-configurable products with APO
and a DI System.
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Figure 1-4 The production planning process in the DI System and APO

1. Maintain all the necessary master data in the DI System and then transfer this data to
SCM using the SCM Core Interface.

2. In SAP SCM, you generate a production data structure (PDS) from iPPE data. This
production data structure is used as the basis for planning in SAP SCM.

3. Maintain the PP/DS (Production Planning and Detailed Scheduling) settings in SCM, such
as the factory calendar, propagation range, and so on.

4. Transfer the necessary transaction data (for example, sales orders, planned independent
requirements, stocks) to create a consistent planning situation between the two systems.

5. Execute a planning run in APO for the product to be planned.
To plan configurable products, you can carry out the planning run in Model Mix Planning.

In Model Mix Planning, depending on your settings, an APO planned order with order
quantity 1 is created for every sales order. In Model Mix Planning, the planned order is
assigned to a line resource on which final assembly is to be carried out, and the order
sequence is determined with specification of the start and finish dates of the planned
orders. This APO planned order contains no component list if, for the product to be
planned, you set that explosion is to be carried out using the planning matrix. In the last
step, the planning run in Model Mix Planning explodes the product variant structure and
creates a planning matrix. The planning matrix determines the requirement quantities and
dates of the required components. This process is very fast.

As an alternative to the procedure described here, you can also carry out a single
explosion of iPPE after Model Mix Planning if you set single explosion of the iPPE data for
the product to be planned, or you do not use Model Mix Planning and carry out a planning
run in Production Planning. In this planning run, SCM planned orders are created for the
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product to be planned and a single explosion of iPPE is carried out to determine the
components required for the finished product (if you set single explosion of iPPE for the
product to be planned).

If necessary, you can also define further heuristics for planning the lower-level BOM levels,
which means you can plan all BOM levels in one planning run. However, planning is only
executed for the components that you have defined to be further planned in APO. In this
case, SCM also creates suitable planned orders for the dependent requirements. You can
also execute this planning step in a separate planning run as described in step 7.

6. Evaluate the planning results.

In the short-term planning period, you can use the sequence schedule to evaluate the
planning results of Model Mix Planning (for configurable products). In the sequence
schedule, you can display and change the sequence of the dispatched planned orders.
You can also use the product planning table. To evaluate the planning results of the
non-configurable products, use either the Product Planning Table or the Product View.

7. Less important components.

Less important components (B and C parts) should not be further planned in SCM, but in
the Discrete Industries System instead. When planning these parts, you do not usually
require any planning functions other than those in this system.

8. You continue to plan the important components produced in-house or procured externally
(A parts), such as the engine, in SCM.

— Carry out a planning run in SCM for these components. The planning run creates SCM
planned orders to cover the dependent requirements determined in SCM. In the
planning run a single explosion of the iPPE data is carried out for components
produced in-house to determine the dependent requirements for the lower-level
components.

— Evaluate the planning results for the finished product and for the components which
you continued to plan in SCM and, if necessary, process the procurement elements
created in SCM. To do this, you can use the Product Planning Table or the Product
View, for example.

— Now, you can transfer the SCM planned orders for the components to the DI System,
where they are produced or procured (conversion, backflush, and so on).

— You can process the SCM planned orders or SCM purchase requirements for the
externally procured components using collaborative procurement directly in SCM and
convert them into purchase orders. Collaborative procurement provides you with
support in determining the supply source, delivery schedules, and so forth.

9. You plan and control the production of the finished product (final assembly) in SCM, with
the help of the product planning table and sequencing (only for configurable products). You
also create the production backflush in SCM. The backflushing data is transferred to the DI
System. Here, the goods receipt of the finished product and, at the same time, the goods
issue of the components are posted automatically (backflush). However, you can also
accumulate the goods issues and post them later. The updated component stock levels
are transferred from the DI System to SCM. The dependent requirements are updated in
SCM simultaneously. That is, the component requirements are reduced.

Additional details about the parts of the process that are relevant for the performance test are
provided in the following sections.

Rapid Planning Matrix

The RPM, or Rapid Planning Matrix, is a product-related database that is stored in SAP
liveCache for SAP SCM. It provides two matrices for planning: a component variant matrix for

Chapter 1. SAP and IBM solutions in the automotive environment 9



10

calculating the required components, and an activity matrix for calculating the required
activities.

The RPM is the basis of a new form of production planning in SAP APO. It is used for
products with many variants and large numbers of orders to quickly determine requirement
quantities and dates for the components of a product. It also lets users specify whether the
software needs to generate an activity matrix during the planning run.

Overview of the RPM

MRP with the RPM in SAP APO is based on the master data from iPPE. Any changes made
to master data, including those made to the PVS, the line resource, or the order sequence,
are automatically transferred to the RPM.

The planning matrix includes the following:
» Data from iPPE (PVS, line, and process structures)
» Data for the line resource, such as task time or shift sequence

» Data from orders planned for the product in SAP APO, such as the start and end dates for
the order

» Information on which components are needed for which order, determined by exploding
the PVS and taking into account object dependencies in iPPE and the validity data
maintained in ECM

The following activities require data from the RPM:

» Determination of the component requirements for each order and each defined period for
further planning in SAP SCM and SAP ERP

» Generation of order BOMs for planned order management
» Generation of order BOMs for backflush at reporting points
» Transfer of data from the matrices as the basis for sequencing

» Forecasting the delivery schedule, creating a just-in-time (JIT) delivery schedule, issuing a
sequenced JIT call

The following example illustrates the type of bottleneck problems that can occur in MRP and
the advantages of planning with an RPM: A typical maximum BOM for a car has 40,000
components, including all historical changes. An exploded customer order consists of 2,000
components of the maximum BOM selected, which results in storage of 60 GB of dependent
requirements in the MRP database in SAP ERP in relational form. This data must be read and
written during an MRP run. The order explosion must consider all historical changes to a
component variant, resulting in 1.2 billion checks of effectivity parameters and, in the worst
case, 1.2 billion checks of selection conditions. The alternative is to model this data in iPPE
and use SAP SCM, which stores data in RAM instead of on a hard drive and uses an
optimized form for the data that requires very little memory and allows for object oriented
access. The matrix representation in this case allows for simultaneous explosion of all orders
instead of explosion on an order-by-order basis.

Discrete Industries Backflush

The DI Backflush component is used in an environment with a high volume of orders with
small order quantities; often only one piece flow as described in this scenario. The backflush
function was developed specifically for this “high volume scenario,” which is particularly
common in the automotive as well as the high-tech industries.
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The backflush can be carried out very quickly. This is due to both the new link to the SAP
SCM system, where the creation of the backflush is separated from the processing of the
backflush data, and to the increased separation of the Logistics and Controlling functions.

The backflush is created in the SAP SCM system. The subsequent processes, that is, the
posting of goods movements and production activities, are carried out separately in the ERP
system.

A backflush can only be carried out for a reporting point that has been defined in iPPE.
Therefore, the product structure of the materials to be backflushed must be maintained in
iPPE. A direct link exists to Periodical Product Cost Controlling via the product cost collector.
The following functions are included in the production backflush:

» The backflush can be executed for make-to-order repetitive manufacturing and
make-to-stock repetitive manufacturing, as well as for shop-floor-oriented manufacturing;
in this scenario only make-to-order repetitive manufacturing is considered.

» Backflush at reporting points is possible in MTO production.

» To speed up the processing in the ERP system, synchronous and asynchronous goods
movements are posted separately.

» The goods receipt in the MTO procedure is evaluated on the basis of the material
consumed, the labor executed, and the overhead. This significantly improves performance
and enables the system to determine the goods receipt value.

» WIP (work in process) can be calculated in Controlling.

» The production backflush also supports iPPE products with phantom assemblies or
by-products.

Backflush Business Process Flow
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Figure 1-5 Backflush process

With the help of an SCM backflush profile, flexible access to the backflush transaction is
possible, as well as the possibility of triggering a backflush via the Action Handler. While
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processing the SCM orders, the capacities are reduced immediately and the information for
inventory management is transferred to the ERP system.

In the ERP system several goods movements take place:

» All goods receipts and goods issues of synchronous materials are posted immediately.
» Goods issues of asynchronous materials are periodically aggregated and posted.

» The processes can be distributed to several servers.

» Failed goods movements end up in the corresponding postprocessing with cumulative and
individual records, including those for goods receipts as well.

To perform the actual backflush, several date-specific prerequisites must be maintained in the
ERP system. The iPPE data must be maintained and a production version must exist
because it is used to determine the cost collector for cost settlements. Additionally, a REM
profile must be entered in the material master (for example, movement types, batch and stock
determination) and the components with synchronous goods issue as well as these with
asynchronous goods issue must be determined. Classes and characteristics must be
created, as well as sales orders with assigned characteristic values. Finally, a product cost
collector must be created and set as “SCM cost collector” in the first backflush.

The data from iPPE and the production versions in the ERP system are transferred to their
correspondents in the SCM system via the CIF interface. The data from the material master is
transferred to the product master in the SAP SCM system; additionally, planned orders are
created from transmitted sales orders.

The orders in the RPM in SAP SCM are planned production orders. They have a pegging
context to a sales order (MTO) or forecast order (MTS). There is no quantity differentiation
within the matrix: exactly one column is created per order. Planned production orders must
always be split to the quantity of one if the RPM is used; otherwise, the complete planned
production order must be backflushed.

Backflushing in the SCM system is always carried out for a certain reporting point. The
reporting point structures can be changed during production. One order always refers to
exactly one reporting point structure. The definition of reporting points is possible in Line
Design at the beginning and/or end of a line segment. Unlike lines, activities contain no
reporting point definition. Reversing an action is only possible in a document-neutral way by
using the opposite movement direction during posting.

The valuations in Controlling (WIP and GR cost estimate) are based on the actual postings.

When an order has passed a reporting point the matrices are updated to reflect the inputs

used for the order. While consumed requirements are shown as “0” or “+”, open requirements
are shown as “X”.
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Figure 1-6 Backflush and Rapid Planning Matrix

The backflush data is sent from SAP SCM to mySAP ERP for posting in Fl and CO. Because
the vehicle is still in production at this time, component costs are allocated to WIP. The
material price is maintained in the mySAP ERP system. Upon goods receipt, the value of the
components is transferred from WIP to Finished Goods (synchronous posting). This is done
by posting a credit to the WIP account. In case of scrap, adjusting entries need to be made to
reduce the WIP account and increase the Scrap account.

Backflush process flow (Backflush in two steps)

Production backflushes, which are sent from an APO system to an ERP system, contain
components and activities to be posted. Components can be posted either synchronously or
asynchronously, whereas activities are always posted asynchronously (transaction PPCGO).

Synchronously means that the goods movement is posted immediately on transferring the
backflushing data from the SCM system to the ERP system. Goods movement or production
activity that is not posted immediately on transfer is posted asynchronously. The backflushing
data from the SCM system to the ERP system is initially recorded in a buffer on the database.
Processing and posting the data is triggered later by a report.

The indicator “synchronous posting GI” in the SCM product master determines how a
material is posted. Goods issues are always posted immediately (that is, synchronously)
irrespective of the indicator in the product master.

During the backflush process in a high volume production process, the number of cost
collectors increases significantly, which could lead to a deterioration in performance. This
occurs because material documents must be created for each cost collector, even if the
components are the same. (This step is necessary for the postings in FI/CO.) To avoid this
deterioration in performance, the backflush can be executed in two steps.
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This processing has the advantage that the logistical data remains consistent even if the
FI/CO data is only posted once a day. In the case of the two-step production backflush, the
requirements are adjusted in SCM after the first step.

The two-step production backflush is illustrated in Figure 1-7 and works in the following way:

» The system reads all open backflushes and corresponding components. The quantities of
components are grouped according to posting date. The system posts the components,
without reference to a product cost collector, to a non-MRP storage location. The
production backflushes are updated. The goods movements are posted. At the same time,
the product cost collectors and the information about the components are stored in a new
table. The backflush data is updated in the APO system.

» The components are grouped according to posting date and product cost collectors. The
goods issues are posted per product cost collector (for example, once a day). The data in
CO/Fl is updated.

» If errors occur in either of the steps, postprocessing of the production backflushes is
possible with the transaction COGI.

Two-step Production Backflush

Step 1 Step 2

Ouantities are aggregated Quantities are assigned to

{without referenceto a product cost collector
product cost collector)

w

I L
Posting of the material | Posting of the
docaments material documents
{goods nowement 311) {goods movement 2416}
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Update of the data in Update of the
SAP APD andthe Work-in-Process
backflushes (WP}
4 v
Postprocessing of emmor records Postprocessing of ermor records
{ransaction COGI) {ransaction COGI)

Figure 1-7 The two-step backflush

The advantage of the two-step production backflush is that the logistical data is already
updated before the data in CO/Fl is posted. The goods movements are aggregated before
they are posted, thereby improving the performance of the system.

For example: Assume there are 100 assemblies, each made up of 500 components, that are
produced every 30 minutes. The posting results are quite different depending on the
backflush.

Using the one-step production backflush the system creates 100 material documents every
30 minutes, with 500 items each. This leads in total to a posting of 50,000 line items, and in
two hours 200,000 line items are posted.
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In contrast, in the two-step production backflush only one material document with 500 line
items is created every 30 minutes. After two hours the goods issue is posted for each product
cost collector from the non-MRP relevant storage location. This results in a posting of 50,000
line times - 52,000 line items in total compared to the 200,000 line items in the one-step
production backflush.

1.4 The customer project

The customer for whom the performance test was carried out is a large automotive
manufacturer from the Asia-Pacific region with a sales network extending to 193 countries.

In 2004, the customer celebrated the export of 10 million cars. In order to be closer to
consumers, he has established a manufacturing presence in the USA, China, India, and
Europe.

The customer has recently selected SAP as the core of his IT system strategy. When fully
implemented, the objective of the IT solution is to manage his automotive production, which is
targeted to produce 5 million vehicles per year by 2010.

A multi-year SAP implementation project plan and approach has been defined with the
following key aspects:
» ERP implemented in local Asian plants when technically proven in the smaller facilities.

» Reutilize fully the experience of resources who were involved in the implementation
projects of the smaller facilities.

» Minimize implementation risks with a phased implementation.

The test objects included in the performance tests were the following:
» RPM (Rapid Planning Matrix)

» MRP (Materials Requirements Planning)

» Backflush

» Material Ledger

Figure 1-8 on page 16 provides an overview of the customer’s process.
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Figure 1-8 SAP Operational model

Customer specifics

The customer currently uses fully specified BOMs. Because this model is not robust enough
to accommodate the customer’s future growth plans, it was decided to use iPPE to handle the
anticipated large volume of data. In the first project stage, however, the plan is not to use the
full capacity of iPPE to reduce the data amount, but to create for every fully specified BOM a
header variant in the iPPE Access Node as entry points to the BOM.

The customer's Product Variant Structure will be the three-level BOM shown in Figure 1-9 on
page 17.
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Figure 1-9 Customer PVS

Production will take place as shown in Figure 1-10.

Body Trim
Body Paint Trim
Body Paint Trim
Body Paint Trim

Figure 1-10 Customer production

In addition, the customer has the following business requirements:
1. They need to manage inventory for Painted Body and Bodly.
2. They need to have “Controlling” for each shop.

3. They need to move materials between plants.
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Architecture definition

This chapter describes the architecture of the system we used to perform benchmark testing.
The architecture was designed to satisfy the complexity and magnitude of the customer’s
business, and therefore the proposed SAP solution.

This chapter includes the following topics:

>
>
>

2.1, “Architecture overview” on page 20

2.2, “Solution components configuration” on page 24

2.3, “MCP17M-595-SN512644F and MCP17M-595-SN51263CF configuration details” on
page 31

2.4, “Storage configuration” on page 61
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2.1 Architecture overview

This section provides an overview of the architecture we designed and implemented to run
the performance tests.

2.1.1 SAP solution logical components overview

20

The SAP solution components are shown in Figure 2-1.

i Solution Manager
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Figure 2-1 SAP solution logical Components

The components are:

» ECC: ERP Central Component that replaced the SAP R/3® Enterprise core and provides
essential ERP module functions. The ECC version we used is 6.0.

» DIMP: Discrete Industries & Mill Products, the Industry Solution selectable in ECC which
is required for automotive enterprises1.

» SCM: Supply Chain Management supports planning, execution and coordination of the
supply chain network.

» APO: Advanced Planner & Optimizer is a component of SCM that is used for the planning
and optimization of supply chain processes at a strategic, tactical, and operational
planning level.

> liveCache: In-memory database backed by disk and used to manage complex data
structures and data flows in APO.

» CIF: Core InterFace is a standardized interface between SCM/APQ and various releases
of the ERP system. SCM and APO are linked to the ERP system, which provides the
master data. The planning results are subsequently re transferred to the ERP system for
further processing and execution.

» The Solution Manager component provides support for SAP implementation, operation,
and optimization.

» Unicode provides a unique number for every character, regardless of the platform,
program, and language. As of 1st January 2007, all SAP releases are Unicode (except
upgrade cases). For further details see: http://www.unicode.org

1 As of mySAP ERP 2005 the Industry Solution components are now integrated into the core Enterprise Resource
Planning (ERP) package.
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2.1.2 Non-functional requirements for architecture definition

The initial aim of the zPOC is to test the reliability and the performance of the previously
explained functional processes, namely:

>

>

»

»

Production planning

Backflush

Materials requirements planning
Materials ledger

In this case we have to consider that the customer’s manufacturing capacity represents large
volumes for these processes. From these business needs we established the following
non-functional requirements.

The infrastructure must be:

»

»

>

Highly available
Scalable

Reliable

Secure

Highly performing
Flexible

Easy to manage

2.1.3 Architectural decisions

These non-functional requirements led us to the following platforms:

>

>

The SAP ECC and SCM databases run on IBM System z9® S38 because:

— IBM System z offers the most highly available, scalable, reliable, and secure
technology platform for key SAP databases and Central Services.

— A subsequent choice of IBM System z for the database environment could facilitate:
* Migration from existing mainframe applications to SAP
¢ Interfaces to other non-SAP applications

— The IBM System z9 S38 offers more processing capacity than will actually be required
for the zPoC; however, actual utilization will be reported to define the production
requirement.

The SAP application servers run on IBM System p because IBM System p for application
servers provides the performance and throughput, flexibility and manageability required to
handle a broad mix of SAP workloads.

The SAP liveCache component runs on System p (although it is a database, MaxDB in
this case) because it is not supported on System z by SAP. The liveCache runs on a
dedicated System p server.

Using a mix of IBM System z and IBM System p as the infrastructure has several advantages:

» The flexibility of both platforms allows resources to be easily assigned or reassigned

during the tests, which is especially valuable where the workload and application behavior
cannot be accurately predicted, such as for materials ledger.
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» The performance and scalability of both platforms provide the best opportunity to meet or

exceed the customer's requirements, unless the application structure and processing flow
are the main inhibitors.

» The combination of these two platforms in an appropriate configuration would also
address customer non-functional requirements in an actual deployment.

2.1.4 Operational model - Physical architecture

In this section we provide an overview of the physical architecture supporting the SAP

components. Figure 2-2 shows the servers, disk subsystem, network configuration, and SAN
configuration.
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Figure 2-2 zPOC infrastructure

This architecture includes:
> Servers:
— 2 System p5® 595 POWER5+™ 2.3 GHZ with 64 cores and 256 GB RAM each
— 1 System z9 2094-S38 (2094-738) with 128 GB as Database servers
— 28 injector machines (blade technology) for workload simulation
» Disk subsystem:
— 1 DS8300 Turbo with 13TB capacity
» Network:

— 3 VLANSs are defined:
¢ Administration network - VLAN 324 at 100 Mbps
¢ Injection network - VLAN 175 at 1 Gbps
e User network: IBM IP address / local IP address at 1 Gbps

— All the servers used for this benchmark are connected to private VLANs. The IBM
Montpellier Team set up a VPN connection with port-forwarding to allow the customer
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to connect remotely to the systems. An external user can connect to those systems
with a proper authentication to the VPN concentrator located in IBM Montpellier. Once
a user is authenticated through a Web site, a Cisco Applet on the user’s local machine
listens locally on a specific port and redirects the service to the target server with the
right port. Two VLAN Networks are defined on a Cisco switch #7609 for the following
purposes: one front end VLAN Network for Load Runner injectors communication to
the online application, and a back end VLAN Network for db2 intercommunications.

All the ports are on the same Cisco Ethernet switch dedicated to the zPoC. There is no
trunk used between switches except for a switch that concentrates the Load Runner
injectors' network.

For storage attachment, we use eight FICONS to link the system z platform to the
storage unit and four fiber cards of 2 Gigabits between system p and the storage unit.

System p servers are connected to the storage subsystem through a SAN. Each server
has 4 HBAs at 4 GBs connected to a switch. Load balancing is done by MPIO
(multi-path 1/0) and SDDPCM (Subsystem Device Driver Path Control Module).

System z has 8 Ficon channels connected to the storage subsystem.

Bear in mind that this architecture has been defined for benchmark purposes, taking into
account that many hardware resources are available. The architecture would be different for
a real production environment because of the need to also consider high availability,
resources optimization (virtualization, micro-partitioning), access connections, security, and
so forth.

2.1.5 Operating systems and software levels

Table 2-1 provides a quick view of the basic software components and levels used for these
tests. Notice that we used the latest software versions available at the time the project
started.

Table 2-1 Software components

Name Version/Level | Updates Purpose Notes

z/0S V1.8 Put0703+ System z Operating System

AIX 5L™ V5.3 TL5 System p UNIX® Operating ML = Maintenance level

SP6 System at latest level ITL = Technical Level

DB2 V8.1 Put0703+ DB2 on z/OS

DB2 Connect™ 8 FixPack 12 | Database connection from SAP Special Build 16563
AlX to z/OS

mySAP ERP 2005 ECC 6.0 ERP Central Components Customer licenses

mySAP SCM V5.0 Supply Chain Management Customer licenses
includes Advanced Planner &
Optimizer (APO) component

Windows® XP SP2 + latest OS for Injection controllers

fixes

Windows 2000 SP4 + latest OS for Injection generators

Advanced Server fixes

Mercury Loadrunner 8.1.4 Dialogue injection software Customer licenses
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Name Version/Level | Updates Purpose Notes

Tivoli® OMEGAMON® 3.1 DB2 Performance

XE for DB2 Performance

Expert

MaxDB 7.6.00 7.6.02 SAP Live Cache 7.6.1 Build 014-123-152-175

2.2 Solution components configuration

In this section we provide details about the infrastructure configuration that was set up for this
benchmark.

2.2.1 SAP systems landscape

In 2.1, “Architecture overview” on page 20, we had a first look at the overall solution and
technical infrastructure set up for this benchmark. In this section we describe how SAP
systems fit into the infrastructure, as shown in Figure 2-3.

10.3.24.13
D02

TCPIP

System p595_1

System z
z0S MVH1 z0S MVH2
DB2 — DB2
DBH1 DBK1
SAP D2L SAP D3B
T
D2L| D2L | hkpoceccapp1 E o | B
scsll o | 1:1.75.11 S|% o £ hkpoclivet D3B
SCSO1HVEBMGSOJ e 11 EIEI S &8 1.1.75.3 Livecache
8 Plal 10.324.3
Ea Yol LCA
E =)
D2L | hkpoceccapp2 =i
as | 1.1.75.12 3|5 =g
| 1032412 3" o € hkpociive2 D3B ||D3B
: T BN
51 = o .3.24.
D2L | kpoceccapp3 g e VEBMGSO0QSCS01
a
a

System p595 2

Figure 2-3 SAP systems landscape

On System z9 we defined 2 LPARSs:
» MVH1 runs the SAP ECC database server.
» MVH2 runs the SAP SCM database server.
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We used two System p595 servers:
» System p595_1, shown on the lower left side of Figure 2-3, contains 3 LPARs:
— hkpoceccapp1 running SAP ECC central services and central instance DVEBMGSO00
— hkpoceccapp2 running SAP ECC dialog instance D01
— hkpoceccapp3 running SAP ECC dialog instance D02
» System p595_2, on the lower right side of Figure 2-3, contains 2 LPARs:
— hkpoclive1 running SAP liveCache instance LCA
— hkpoclive2 running SAP SCM central system

Now that we have shown which SAP systems and instances run on which hardware
resources, we next describe the hardware resource configuration in more detail.

2.2.2 IBM System z configuration

The first three KPIs (MRP, RMP, and BF) were tested with a different configuration than the
configuration used for testing the last KPI, ML. The original configuration was an S38 with 36
CPs and 2 zAAP processors.

After a microcode change the configuration was changed to an S38 with 20 CPs and 18 zlIP
processors.

As shown in Figure 2-2 on page 22, two LPARs are defined:

» MVHT1 for hosting the ECC-database

» MVH2 for hosting the SCM-database

Figure 2-4 and Figure 2-5 show the zZ9 HMC panels where the original LPAR settings were
specified in preparation for testing of the first three KPIs. Both LPARs are defined identically:

8 CPs and 24 Gb Storage. Thus, during these tests 20 CPs, 2 zAAPs, and 80 Gb storage
were not used at all.

[;l Customize Image Profiles: AFPWB3SE : WE31 : Processor

- AFF SE Logical Processor Assignments
3 " Dedicated processors
General Select Processor Type Initizl Reszerved |

;jjiﬁfu W Cenlral processors (CPs) E o

m [ Integrated facilities for applications (IFAS) i} |07 |

:ﬂlo[_'—?m T System 29 integrated information processors (ZIFs) |0 |0

Lnoto WOl Dedicated Processor Details .
Iritial processing weight [10 110999 O initial capping

[ Enable workload manager

Waxmum processing weight

Figure 2-4 z9 HMC Processor info original
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||_| Custarnlze Image Proflles: AFFWESSE @ Wa31 : Storage

= AFFWRISE Cendral Storspe
= Va1 Amaount fin megattes) FLLOA00 arigin

L (R Intial 576 ® Determined by the systam

E:-:ug? Reserved 2 Distermined by the usar

Starane gin |

Cipfions - = -

Load Expanaed Siorage

[ 1 Aot (in rnegeaytes) Shoeage ongin
Iraial 0 & Dstermined by the systam
Reservad i O Dsterrningd by the usar

Figure 2-5 z9 HMC Storage info original

Figure 2-6 shows the zZ9 HMC panel with the modified LPAR settings used during testing of
the ML KPI. Both LPARSs are defined identically: 10 CPs, 9 zlIPs, and 24 Gb Storage, which is
not changed. (Note: Only the initial numbers of CPs and zlIPs are available after an IPL. The
reserved processors can be configured online as needed.) During those tests we have more
flexibility to use the available processors. The 80 Gb unconfigured storage is still not used.

D Customize Image Profiles: AFPWE3SE : WE31 : Processor
T AEPWEISE | LogialProcessor Assionments— S
2-WE31 [ Dedicated processors ;
| Generdl Select Processar Type Initzl Reserved |
W ¥ Central processors (CPs) b 4
W [ Integrated faciliies for applications (IFAs) 0 0
E—]r% ¥ Systerm 78 integrated information processors (2IPs) |5 4
- Chyplo - ol Deddicaled Frocessor Delais
Initial processing weight 110999 [l Initial capping
chahle workload manage
Minimum processing weight
seing waight |

Figure 2-6 z9 Processor info changed

On the Channel Path Activity panel shown in Figure 2-7 on page 27, the relevant channels
are:

» Channel 20 is a shared OSA Express channel used for connecting the z9 to the
administrators network (TSO, RMF™ traffic). Both LPARs are using this channel.

» Channel 30 is a dedicated OSA Express Channel used for connecting the z9 to the
P595-machines and is used as a non routed database VLAN. (On MVH2 there is also a
dedicated OSA Express channel 31 defined.)

» Channels 40 through D1 are shared FICON® channels used for connecting the z9 to the
DS8000™ storage environment. Both LPARs are using those channels.
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RMF V1IRE  Channel Path Activity Line 1 of 11
Ccommand ===> scroll ===» CSR
Samples: 100 System: MVHL Date: 10/16/07 Time: 14.11.20 Range: 100 Sec
Channel Path utilization(%) Read(B/s) wWrite(B/s) M5G MSG Send Recv
ID NO G Type S Part ToL Bus Part Tot Part Tot Rate size Fail Fail
20 05D Y 0.0 0.0 0.0 21 21 2K 2K
30 05D 12.2 13.3 1.2 M 5M 4Mm 4m
40 4 FC_S5 ¥ 3.0 3.1 0.9 2M 2M M M
41 4 FC_5 ¥ 3.1 3.2 0.9 2M 2M M M
50 4 FC_S Y 3.1 3.2 0.9 2M 2M M M
31 4 FC_S5 ¥ 3.0 3.1 0.9 2M 2M M M
cO 4 FC_5 ¥ 3.1 3.1 0.9 2M 2M M Im
Ccl 4 FC_S Y 3.0 3.0 0.8 2M 2M M M
Do 4 FC_S5 ¥ 3.0 3.0 0.9 2M 2M M M
02l 4 FC_5 ¥ 3.1 3.1 0.9 2M 2M M M
Figure 2-7 z9 Channel paths

Figure 2-8 shows the Cache Summary displaying all DASD control units. All volumes that are
relevant to our testing are randomly striped over these control units.

RMF V1REB  Cache Summary - PORTINH1 Line 1 of 21

Command ===> scroll ===» CSR
Samples: 100 Systems: 1 Date: 10/16/07 Time: 14.11.20 Range: 100 sec
CDate: 10/16/07 CTime: 14.11.16 Crange: 100 sec

S5ID CUID Type-Mod 5Size I,/0 Hit Hit -- Miss --- Read 5eq Async off
Rate S Rate Total Stage S Rate Rate Rate
AOFF  A0O00 2107-921 320G 0.0 100 0.0 0.0 0.0 100 0.0 0.0 0.0
c000 CO000 2107-932 6lc 25.3 100 25.3 0.0 0.0 72.9 0.0 8.2 0.0
C100 C101 2107-932 bl 113.4 96.0 108.9 4.6 4.6 B80.2 4.3 18.2 0.0
C200 €221 2107-932 6lc 33.0 91.3 30.2 2.9 2.6 61.4 0.0 15.4 0.0
C300 €301 2107-932 blec 209.7 80.9 169.6 40.1 1.0 58.5 0.0 250.1 0.0
c400 C402 2107-932 ble 72.6 98.4 71.4 1.2 1.1 55.2 0.6 46.1 0.0
C5300 C501 2107-932 6lc 309.8 91.0 281.8 28.0 25.8 7.8 0.0 ©62.9 0.0
ce00 Ce02 2107-932 061G 0.8 100 0.8 0.0 0.0 100 0.0 0.8 0.0
C700 C702 2107-932 61G 0.8 83.3 0.7 0.1 0.1 100 0.0 0.2 0.0
C800 CBO1 2107-932 6lG 1.1 100 1.1 0.0 0.0 75.0 0.0 0.4 0.0
C900 C902 2107-932 6lG 0.8 82.1 0.7 0.1 0.1 100 0.0 1.5 0.0
Ca00 cCa2l 2107-932 61G 0.8 100 0.8 0.0 0.0 100 0.0 0.8 0.0
CB00 CB21 2107-932 6lc 366.5 95.2 348.9 17.6 10.3 46.8 2.3 95.8 0.0
cCc00 Cc0l 2107-932 61G 878.5 91.9 BO7.2 71.3 66.7 46.4 8.3 204.5 0.0
cDO0 CD21 2107-932 6lc 80.6 98.4 79.32 1.3 0.4 81.8 13.2 30.5 0.0
CEQO CEO1 2107-932 6lG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CFO0 CF22 2107-932 61G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DOO0 DOOZ2 2107-932 61G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
D100 D122 2107-932 061G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
D200 D222 2107-932 61G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
D300 D321 2107-932 6l1G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Figure 2-8 Cache Summary

Among the volumes defined are those for:
» The operating system.

» DB2 (catalog, directory, active logs, workdatabase, and tablespaces). These volumes are
all defined on the CUs C000 through CF00. Those CUs are the only ones considered
relevant during the tests.

» DB2 archiving.
» Flashcopys.

Table 2-2 and Table 2-3 on page 28 define the DASD layouts of the ECC and SCM databases
respectively.
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Table 2-2 ECC DASD layout
VOLSER HLQ

Cat/Dir DBHOD1 DSNDBHO
DBHOD2

Workdatabase DBH1WH1 DSNDBHO
DBH1W2
DBH1W3
DBH1W4
DBH1W5

Active logs DBH1L1 DSNLGHO
DBH1L2
DBH1L3

SAP spaces HK1000 through DB2CLNT1
HK1117

Table 2-3 SCM DASD Layout
VOLSER HLQ

Cat/Dir DBKOD1 DSNDBKO
DBKOD2

Workdatabase DBK1W1 DSNDBKO
DBK1W2
DBK1W3
DBK1W4
DBK1W5

Active logs DBK1L1 DSNLGKO
DBK1L2
DBK1L3

SAP spaces HK2000 through DB2CLNT2
HK2069

2.2.3 IBM System p configuration

As you can see in the HMC panel in Figure 2-9 on page 29, the following two System p595s
are used for this benchmark:

» MCP17M-595-SN51263CF
» MCP17M-595-SN512644F

These are shown as System p595_2 and System p595_1 in Figure 2-3 on page 24.
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=F Web-based System Manager - /home/hscroot/WebSM.pref: /Ma 10| =l
Console ServerManagement Selected  Wiew Window Help o =

c=x09|sE% 0N e 6EHE

Server and Partition: Server Management

A

| Marme |State |OperatorF‘aneIValue
| = & MCP17M-595-5M51 263CF Operating
| = ER Partitions
= ] Hepoclive Running
narmal Last Activated
[ normalazep
= L Hkpoclive2 Running
narmal Last Activated

[ normalazep
ﬁ.ﬁ Systern Profiles

|2 & MCP17N-535-5M 51 2644F Operating
| = ER Partitions
= L hkpoceceapp Running
narmal Last Activated
= L hkpoceccapn2 Running
narmal Last Activated
= L hkpoceccapn3 Running
narmal Last Activated
= O picasso Running
@I narmal Last Activated
] setup17m Mot Activated aooooonn

ﬁ.ﬁ Systern Profiles

5" Ready 21 Objects shown 0 Hidden. 1 Object selected. hscroot - 10 |
Figure 2-9 HMC view

2.2.4 MCP17M-595-SN512644F and MCP17M-595-SN51263CF configuration

Table 2-4 summarizes the logical partitioning of the two System p machines and their
application throughout the benchmark testing. For complete details and illustrations of the
configuration process, refer to 2.3, “MCP17M-595-SN512644F and
MCP17M-595-SN51263CF configuration details” on page 31.

Table 2-4 Logical partitioning summary

#Ethernet
LPAR #CPU | RAM (GB) | #FC adapters | adapters Used for
MCP17M-595-SN5152633CF
hkpoceccapp1 | 10 40 0 2 ECC central instance
hkpoceccapp2 | 10 40 0 2 ECC dialog instance
hkpoceccapp3 | 10 40 0 2 ECC dialog instance
MCP17M-595-SN512644F
hkpoclive1 32 196 4 2 liveCache
hkpoclive2 32 56 0 2 SCM central

instance

Chapter 2. Architecture definiton 29



The System p configuration was used for the MRP, RPM, and Backflush KPIs. For the
Material Ledger KPI, the configuration was changed by the Montpellier team to address the
type of workload executed. The DS8300 has four Power5 cores and 128 GB memory. The
system is not running in LPAR mode. This means that the same resources (cache,
processors, disks) are used simultaneous by the z and the P environments.

2.2.5 Storage subsystem configuration

One storage subsystem DS8300 Turbo was used for this benchmark. The DS8300 has four
Power5 cores and 128 GB memory. The box is not running in LPAR mode. This means that
the same resources (cache, processors, disks) are used simultaneously by the z and the P
environments. DS8300 contains 128 disks, grouped in 16 blocks of 8 disks. Each disk has
146 GB capacity and runs at 15 Krpm.

The configuration details are in 2.4, “Storage configuration” on page 61.

The storage dedicated for the pSeries® for the SAP applications servers was composed of
six ranks of eight disks in RAID 5:

» This storage box was connected to the SAN with four fiber cards (4 Gb/s).

» The pSeries applications servers were connected to the SAN with two fibers (4 Gb/s).

» For each application server, six LUNs of 200 GB were created on separate Raid5 arrays.

2.2.6 SAP systems configuration

The settings used within SAP are described in the chapters related to the KPI results.

2.2.7 Load runner

To simulate the online activity workload, Mercury LoadRunner was used to generate a
workload scenario against the system.

The main characteristics of a scenario are the number of virtual users (Vusers), the script
replay mode (loop or one shot), and the duration of the loop.

The LoadRunner infrastructure is composed of a master workstation serving as a controller
and 28 blade servers actually generating the load (injectors). Mercury LoadRunner is used on
both the generators and the controller.

2.2.8 Network

30

The network used was described in 2.1.4, “Operational model - Physical architecture” on
page 22. As described there, three VLANs were set up and used in this benchmark for server
communication, administration, and VPN to customer.
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2.3 MCP17M-595-SN512644F and MCP17M-595-SN51263CF

configuration details

As you can see in Figure 2-10, this System p595 server is configured with 64 cores at 2.3

GHz, as stated in 2.1.4, “Operational model - Physical architecture” on page 22.

| Managed System 'MCP17N-595-SN512644F Property Dialog 101 =l
Processors | D rMemDry rReference Code rAdvanced |
General r Capabhilities Power-0On Parameters |
NAHHHIES,
g _____ é Details ofthe managed system's processars are below.
ST
Maximurm system capacity: F4.00
Installed processing units: SERIN]
Ceconfigured processing units: .o
Awvailable processing units: n.on
Configurahle pracessing units: Fa.00
Maxirmurm i8/03 processing units: 2.00
Minimum number of processing units pervitual processor: 010
Maxirmurm number of shared processor pools: 1
Partition Processor Usage
Parition name Fracessing units Mode
hkpoceccappl 10.00 Dedicated
hkpoceccapp? 10.00 Dedicated
hkpoceccapp3 10.00 Dedicated
picasso 10.00 Dedicated
setupt 7 24.00 Dedicated
ok || cancel || Hew |7

Figure 2-10 MCP17M-595-SN512644F CPU configuration
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This server is configured with 256 GB RAM, as shown in Figure 2-11.

| Managed System 'MCP17N-595-SN512644F' Property Dialog

Cetails of the managed system's memory are listed below.

Maximum systerm capacity: 20971452 MB
Installed memary: 262144 ME
Decanfigured memary: 0 MBE
Available memary: 286 MB
Configurahle memary: 262144 ME
Memary region size: 256 MB
Zurrent memary available for padition usange 252416 MB

~ Partition Memory Usage —

Pattition name Armaount of memaoary (ME)
hkpoceccappt 405860
hkpoceccapp? 40960
hkpoceccapp3 40560
picasso 32TRE
setupt T 96512

[ ok || cancet || Hew |7

Figure 2-11 MCP17M-595-SN512644F memory configuration

Note that:
» No virtualization is used on this server; all resources are assigned to capped LPARs.
» The LPARs called “picasso” and “setup17N” are not relevant for this project.

LPAR hkpoceccapp1 configuration

The SAP ECC central instance uses an LPAR with 10 CPUs and 40 GB RAM, and it has the
following 1/0 capability assigned:

» One SCSI controller with the local disks
» One PCI slot with one Ethernet Fiber card with two ports at 1 Gbps
» One PCI slot with one Ethernet 10/100/1000 card with two ports

Figure 2-12 on page 33 and Figure 2-13 on page 34 display these partition properties.
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Partition Properties : hkpoceccappl @ 10.3.24.10

T = I

Figure 2-12 hkpoceccapp1 CPU and memory configuration
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M partition Properties : hkpoceccappl @ 10.3.24.10 101 =l

Hardware

£

The table helow details the current IID usage for this partition.

Current Foal ID Type - Model| Se
o
@ 3 Unit Ua791.00 -
@ = Bus 10
Slot TE SCSl bus controller Unassigned
® ZBus11 |
Slot C0 PCI1Gbps Ethernet Fiber 2-port Unassigned

Slot GO PCI10M 00 000Mbps Ethernet UTP 2-pot Unassigned

ok || cancel | Hew |7

Figure 2-13 hkpoceccapp1 I/O configuration

For the AIX configuration, four internal SCSI disks are available. Each disk has 143 GB
capacity. On this server only two disks are used, as shown in Figure 2-14. In this figure you
can see also that two volume groups are defined on this LPAR, rootvg and d2lvg, for the SAP
application components.

{hkpoceccappl iroot}/ -= lspw

hdiskD O0cEeddfasibTdil rootvyg active
hdiskl O0c2oddfbb217£06 rootvg active
hdislkE D0c2addfiileiibd di 1wy active
hdisk3 O0c2eddfbafoal 6’ di lvg active

{hkpoceccappl :Joot}/ ->

Figure 2-14 hkpoceccapp1 assigned disks

Figure 2-15 displays the characteristics of one of the disks. We specified hdiskO for this
example.

{hkpoceccappl:root}/ -> lapv hdiskD

PHYSICAL VOLUME: hdiskOo VOLUME GROUP: rootviy

PV IDEMTIFIEER: O0cZed4d4fse867d01 VG IDEMTIFIER 002 644£f00004c0000000112 25869380
PV ZTATE: active

STALLE PARTITICMS: u] ALLOCATAELE: ves

PP SIZE: 256 megabyte (s3] LOGICAL WOLUMEZ: 14

TOTALL PPs: Ed4g (139776 megsbytes) VG DESCRIPTORS: 2

FREE PP=: 45 (11776 megabytes) HOT ZSPARE: no

TZED PPs=: 500 (128000 megshytes) MiX REQUEST: 256 kilohytes

FEEE DISTRIEBUTICH: 0OO0..00,.00..00..46
UZED DISTRIBUTICH: 110..10%9..109..109..63
{hkpoceccappl:roott/ —» I

Figure 2-15 hdiskO characteristics
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The volume group rootvg has the characteristics shown in Figure 2-16.

{hkpoceccappl:root}/ —» lavyg rootvg

VOLUME GROUP: rootivo WG IDENTIFIER:
WG STATE: active PP ZIZE:

WG PERMIZZICN: read/write TOTAL PPs:

ML¥ L¥s: 256 FREE FFs:

LVs: 13 TUSED FFPs:

OPEN LW=: 14 CUORTM:

TOTAL PVs: 2 Vi DESCRIPTORS:
STALLE PWs: a STALE FPs:
ACTIVE PVs: 2 AUTO CN:

MLY PF= per Vi: 32512

MLY PF= per FV: 1016 ML PVs:

LTE =ize [(Dyn=amic): 256 kilohyte(s) AT B¥NC:

HOT SFPALRE: halal BEE POLICT:
{hkpoceccappl:iroott/ —» I

0022 644£00004c0000000112a28699580

256 megabhyte (s
109z
92

1
3
a
yes

3z
no
relocatahle

(279552 megabytes)
[23552 megsbytes)
1000 (2560000 megabhytes)

Figure 2-16 rootvg characteristics

Several logical volumes have been defined on this rootvg volume group, as shown in

Figure 2-17.

{hkpoceccappl :root} /
rootyvo:

LWV NMAME

has

hda

hds

hold

hdz

hdSwar

hd3

hl

hdlOopt

lg dumplw

f=1w00

fz1wOl

lw=apds 1

pagingdo

pagingdl
{hkpoceccappl:root}/

-> lswvg -1 rootwg

TYFE LF= FF= FW=
hoot 1 2 2
pacing G4 128 2
jf=Zlog 1 2 2
jf=z2 =1 16 2
jfs=s:2 13 26 2
jf=2 =1 16 2
jf=s:2 g 1a 2
jf=2 1 2 2
jfsz 2 4 2
sysdump =] 16 Z
jf=2 1 2 2
jfs=s:2 1 2 2
jf=2 256 51z 2
paging 1=25 128 1
paging 125 128 1

e I

LW STALTE
zlozed/svnoed
open/syncd
open/ aynod
open/synod
open/syncd
open/aynod
open/ ayncd
open/aynod
open/syncd
open/ aynod
open/syncd
open/syncd
open/aynod
opend synod
open/ aynod

HOUNT POINT
JOP

NSk

Wi L

/

Jusr
Srar
Jtp

S home
Jopt
/L

/ ZrRec
Jtmp s mE
faap/DEL
NSk

Wi L

Figure 2-17 rootvg logical volumes

The volume group d2lvg has the characteristics shown in Figure 2-18.

{hkpooeccappl troot /) —> lsvg dilvg

WOLUME GROUE: 21wy Wiz IDENTIFIER:
Wi BTATE: active PP BIZE:

iz PERMISSION: read/write TOTAL PPs:

MAE LVs: 256 FREE PPs:

L¥s: 2 UZED PPs:

OPEN LVs: Z QUORTM:

TOTAL PVWs: 2 Wiz DESCRIPTORS:
BTALE FP¥s: 0 STALE PPs:
ACTIVE F¥s: 2 AUTD ON:

MY PPs per VG 32768 MAEE PVs:

LT3 size (Dynamic): 256 kilohyte(s) AUTO SYNC:

HOT SPARE: no BB POLICY:
thkpoceocappl troot} /s -

00c2eddf000040000000115851e!

128 megabyte(s)

2186 (279808 megabytes)
986 (126208 megabytes)
1200 (153600 megabytes)
2

3

]

Ves

1024

no

relocatable

Figure 2-18 d2lvg characteristics
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Several logical volumes have been defined on this d2lvg volume group, as shown in
Figure 2-19.

{hkpoceccappl trootl/ —= lsvg -1 d2lvg

d2 1vg:

LYV NAME TYPE LPs FPs Pvs LV BTATE MOUNT POINT

d211w jfs2 400 400 2 open/synad Jusr/sap/D2L/DVEBMES00
gapmntlv jfsi g00 g00 2 open/synad fgapmnt /DELfranck

thkpoceccappl troot} s/ —»

Figure 2-19 d2Ivg logical volumes

The logical volume d2llv is defined to host the core SAP application, so for performance
purposes, the Montpellier team made the decision to stripe it, as shown in Figure 2-20.

{hkpoceccappl:root}/ -» lslv dZllv

LOGIQFL YOLUME: 4211w YVOLUME GROUP: d2 1wy

IV IGENTIFIER: 00c2eddfo000dal000000115851e552e.1 PERMISSION: read/write
VG STATE: active/complete LYV BTATE: opened/ synaed

TYPE: jfse WRITE VERIFY: off

M2¥ LPs: 9995 PP SIZE: 128 megabyte(s)
COPIES: 1 SCHED POLICY: striped

[LL.Ps: 400 PPs: 400

STALE PPs: 0 BEE POLICY: relocatakle
INTER-POLICY: max imuam EELOCATABLE: no

INTRA-FPOLICY : middle UPPEE ECOUND: 4

MOUNT POINT: Jusr/sap/DEL/DVERBMGS00 LAREL: Jusr/sap/DEL/DVERMEE00

MIEROR WRITE COMNSISTENCY: on/ACTIVE
EACH LE COPY ON & SEPARATE PV 7: ves (supsrstrict)

Serialize IO 7: NO
STREIPE WIDTH: 4
STRIPE SIZE: 1m

DEVICESUBTYPE @ DES_LWVE

thkpoceccappl troct} s —-=

Figure 2-20 d2llv characteristics

Mounted file systems are the necessary ones for the operating system and for the SAP dialog
instance, as you can see in Figure 2-21. Further installation information about SAP dialogue
instances is available on the Web at http://www.service.sap.com/instguides and
http://www.service.sap.com/notes. Note that the NFS mounted file systems are not
relevant to this project.

{hkpocecoappl:roott/ -> mount
node mounted mounted over vis date options

Jdevw/ hdd I jf=z Sep 27 13:29 rw, log=/dev/hds
Fdev/hdz2 Jusr jf=z Fep 27 13:29 rw, log=/dev/hds
Sdev/ hd2var Swrar jf=z Sep 27 13:29 rw, log=/dev/hdE
Jdew/ hdd A tiop jf=z Sep 27 13:30 rw, log=/dev/hds
Fdev/hdl J home jf=z Fep 27 13:30 rw, log=/;/dev/hds
fproc fproc procfs Jep 27 13:30 rw
Jdev/ hdldopt Jopt jf=z Sep 27 13:30 rw, log=/dev/hdS
Fdev/fz1vo0 S EmBec jf=z Sep 27 13:30 rw, log=/dev/hd8
Jdev/fslvil Srmp /w2 jf=z Sep 27 13:30 rw, log=/dev/hdS
Jdev/ lvaapds 1 fsap/DEL jf=z Sep &7 13:30 rw, log=/dev/hds

hkpoclivel /tmp/ FRANCE Srnt nf=3 Fep 27 13:30 by, hard, intr, sec=sys,rw

hkpoelivez fsapmnt/D3E/exe  Smnt nfs3 Sep 27 13:38

{hkpoceccappl:roott/ -» I

Figure 2-21 Mounted file systems

Infrastructure Solutions: SAP IS Automotive on an IBM Platform


http://www.service.sap.com/instguides
http://www.service.sap.com/notes

Disk space used by those file systems is shown in Figure 2-22.

{hkpoceccappl:root}/ -»> df -g

Filesvstem GE blocks Free 5Used Tused %Iused Mounted on
Jdev/ had Z.00 1.89 G% 125580 3%/

Jdev/ hd2 3.25 0.13 a97% 54066 60% fusr

Jfdev/ hd9var Z.00 1.95 1% 537 1% fvar

Jdev/ hd3 Z.00 1.65 18% a0z 1% /tmp

Fdev/ hdl 0.25 0.zo Z2% 322 1% Shome

S proc - - - - - Jproc
fdev/hdl0opt 0.50 0.26 49% 6269 10% Jopt
fdev/£s1v00 0.25 0.25 1% 4 1% /ZmRec
fdevw/f21v0l 0.25 0.24 3% a0 1% Stmp/

fdev/ lvsapdZl &4.00 36.33 445 53225 1% fgap/DZL
hkpoclivel:/ tmp/FRANCE &4.00 45,44 28% FO573 1% frnt
hkpocliveZ :/saprunt/D3iE/ exe a4 .00 46,34 28% TA573 1% frnt
{hkpoceccappl:root/ - I

Figure 2-22 File systems disk usage

This LPAR exports two file systems (kernel and transport) used across the SAP landscape,
as shown in Figure 2-23.

{hkpoceccappl:roott/ - exportfs —-w

faap/DZL/trans

{hkpoceccappl:irooty s —» I

—sec=sys:krbip:ikrbii:tkrhS5:dh,rv, root=hkpoceccapps t hkpoceccapps thkpoc livel thkpoclives
f2ap/DEL/ sapwnt —sec=sys:krhipi:krhSitkrb5:dh, rw, root=hkpoceccapp t hkpoceccapps

Figure 2-23 Exported file systems

Note that the transport file system (/sap/D2L/trans) is exported to the whole SAP system
landscape (ECC and SCM), whereas the kernel file system (/sapmnt/D2L/sapmnt) is only
exported to the other ECC dialog instances.

The paging area is defined as shown in Figure 2-24.

{hkpoceccappl:root}/ —» lsps -a

Page Space Phyzical Volume Volume Group Size %Used hetive Rhuto  Type
paging0l hdiskl rootg 32765ME 1 ves veS 1w
pagingdo hdiskO rootg J27TESME 1 ves ves 1w
hidd hdisko rootigy 15334ME 1 vES TeS 1w

{hkpoceccappl:root}/ —> l=ps= —al

Figure 2-24 Paging area definition
Regarding the network configuration, we have two adapters defined (plus loopback) with two

IP addresses corresponding to the VLANs we described previously, as shown in Figure 2-25
on page 38.
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{hkpoceccappl:root} fgapmnt/DiL/iexe -» ifconfig -a

enl: flags=52080863, cO0<UF, EROADCAST, NOTRAILERS, RUNNING, 3INPLEX, MULTICAST, GROUPRT, 64BIT, CHECESTN OFFL(

inet 1.1.75.11 netmask Oxf£f£ffff00 broadeast 1.1.75.255
top sendspace 131072 top recvspace 65536

enz: flags=5e080863,c0<UP, EROADCAST, WOTRATLERS, RUNNING, 3INPLEX, MULTICAST, GROUPRT, 64EIT, CHECESTH OFFL(

inet 10.3.24.11 netmask Oxf££f£££00 broadcast 10.53.24.255
tocp sendspace 131072 top recvspace 63336

lo0: flags=elS0&54h<UFP, BROADCAST, LOOPEACEK, RUNNING, SINPLEX, NULTICAST, GROUPRT, 64EIT>

inet 127.0.0.1 netmask Oxff000000 broadocast 127.255.255.255

inete ::1/0

tep_sendspace 131072 teop recvspace 131072 rfcliZs 1
{hkpoceccappl:root} /sapnnt/DZLiexe -2 I

Figure 2-25 TCP/IP configuration

We have now completely described the configuration of the LPAR hkpoceccapp1. This

configuration is standard for running an SAP instance.

LPAR hkpoceccapp2 configuration

This LPAR holds the SAP ECC dialog instance. This LPAR has 10 CPUs and 40 GB RAM

assigned, as shown in Figure 2-26.

M partition Properties : hkpoceccapp2 @ 10.3.24.1 ‘ ‘ - |EI|5|
( General r Hardware rVinuaIAdapters r Settings r Other rReference Code |
( i8] IT Processors and Memary |
Processing
Sy
% _____ E Eelows are this partition's processing settings.
inirmurm Maximum Current
Frocessors 1 a0 10
Allow idle processors to be shared | Enahled
[C1 Allove shared processar poal utilization authority
Memory
[F0] Detailed below are this partition’s mermary allocation settings.
Minimum Maximum Current
Memory seftings 1 GBE 0 ME 60 GE 0 ME 40 GB O MB
Advanced Options
[_] Show details
[ ok || cancer || Hew |2]

Figure 2-26 hkpoceccapp2 CPU and memory configuration
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As shown in Figure 2-27, this LPAR has the following 1/0 usage:

» One SCSI controller with the local disks

» One PCI slot with one Ethernet Fiber card with two ports at 1 Gbps
» One PCI slot with one Ethernet 10/100/1000 card with two ports

M partition Properties : hkpoceccapp2 @ 10.3.24.10 10| =l
[ General | Hargware | VitualAdapters | Seftings | Otner | Reference Code |

£

The table helow details the current IID usage for this partition.

Current FPool 1D Type - Model| Serial ™
o O
@ 2 Unit Ua7a1.00
@ = Bus13
Slot TG SCEl bus contraller Unassigned
@ 35 Bus 14
Slot O PCI1Ghps Ethernet Fiber 2-paort Unassigned
® = Bus1s |

Slot GO PCI10M00M 000Mbps Ethernet UTP Z-pot Unassigned

¥l

Advanced...

ok || cancel || Hew |2]

Figure 2-27 hkpoceccapp?2 I/O configuration

For the AIX configuration level, four internal SCSI disks are available, each with a capacity of
143 GB. On this server all disks are used as shown in Figure 2-28. This figure also shows that
the only volume group defined in this LPAR is rootvg.

{hkpoceccappz troot}/ -> lapw

hdiskOo O0czedd4fhoofeVao rootig active
hdiskl O00czeddfhoofedfs rootyvg active
hdiskz2 O0czed4d4fhzs£a729 rootg active
hdi=k3 O0cz2ed4d4faf27133a rootg active

{hkpoceccapp? iroott /s —> I

Figure 2-28 hkpoceccapp2 assigned disks
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Figure 2-29 displays the characteristics of one of the disks. We specified hdiskO0 for this
example.

{hkpoceccappZiroot}/ —> lspv hdisko

PHYSICAL WVOLUME: hdis=sk0 VOLUME GROUE: rootg

PV IDEMTIFIEER: O0cZeddfhocfe?56 VG IDENTIFIER O0cZ 644f00004:0000000112ha8falbd
PV STATE: active

STALE PARTITICHS: ul ALLOCATAELE: yEeS

PP SIZE: 256 megabyte (3] LOGTICAL WOLUMES: 14

TOTALL PPs: 546 (139776 megshvytes) V& DESCRIFTORS: 1

FEEE FPs=: 45 (11776 megabhytes) HOT SPARE: no

U3ED PPs: 500 (123000 megshytes) MALY REQUEST: 256 kilobytes

FEEE DISTRIEBUTICH:
T3IED DISTRIBUTICH:

16..00..00,.00,.30

24,.109..109..109, .78

{hkpoceccapps troot} /s —» I

Figure 2-29 hdisk0 characteristics

The volume group rootvg has the characteristics shown in Figure 2-30.

{hkpoceccapp troot}; -»> lavg rootwvg

VOLTHME GROUFR: rootwi W& IDENTIFIEER: 00czZa44f00004c0000000112hE5falbd
Vs SZTATE: active PP 3IZE: 256 megabyte (=)

Vi PERMISIION: read/write TOTAL FPs: 21584 (559104 megabytes)
MAX LWs: 256 FEEE FPs: 672 (172032 megsbytes)
LVs: 16 TSED PP=: 1512 (387072 megabytes)
CPEN L¥Ws: 15 QUORUM: 1

TOTAL PVs: 4 Wiz DESCRIPTORS: 4

3TALE FVs=: ] STALE FP=: u]

LCTIVE PVWs: 4 AUTO ON: no

ML¥ PPs per VG: 3251z

MiX PPs per PV: 1016 MAX PVs: 3

LT3 size (Dynatic): 256 kilohyte(s) LTITO SYNC: no

HOT SPARE: no EE POLICY: relocatable
{hkpoceccappl sroot}/ -3 I

Figure 2-30 rootvg characteristics

Several logical volumes have been defined on this rootvg volume group, as shown in

Figure 2-31.

{hkpoceocappz iroot)/ - I

{hkpoceccappZ::root}/ -»> lavg -1 rootvy

rootvg:

LYV NALME TYPE LPs FP= PV= LV STATE MOUNT POINT
hds boot 1 z z cloged/syned NAL

hdf paging 64 126 Z open/syncd O

hdd jfsz log 1 z 2 open/ayncd O

hd4 jf=s:z =] 16 z open/syncd /

hdz jf=sz 13 Zf z open/ayncd Jfusr
hd9war jf=sz =1 16 2 open/ayncd Swrar

hd3 jfsz =] 18 2 open/ayned S tmp

hrl jf=sz 1 z z open/ayncd / hote
hdldopt jf=:z z 4 2 open/aynced fopt

Ly chump 1w aysdump =] 18 2 open/ayned J IR
f=1w0o jf=sz 1 z z open/ayncd /S EmRec
f=1vil jf=:z 1 z 2 open/aynced S tmpsmz
lvaapdz 1l jfsz Z256 51z 2 open/ayned f=ap/DZL
pagingd0 padging 1za 128 1 open/ayncd O
pagingll paging 125 125 1 open/aynced jor
paginglZ paging Z256 51z 2 open/ayned J IR

Figure 2-31 rootvg logical volumes
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Mounted file systems are the necessary ones for the operating system and for the SAP dialog

instance, as shown in Figure 2-32.

{hkpoceccapps iroot}/ —» mount

node mounted mounted over wis date options
Jdewv/ hdd / Jf=z Cot 08 10:25 rw, log=/dev/hds
Jfdev/hdz fusr jfsz oot 08 10:25 rw, log=/dev/hds
Jdev/hdowvar fwar Jf=z Opt 05 10:25 rw, log=/dev/hds
Fdev/hd3 Ftmp Jf=z oot 08 10:25 rw, log=/dev/hdg
Jdev/hdl / home jfsz oot 08 10:25 rw, log=/dev/hds
fproc fproc procfs Oct 03 10:25 rw
Jdewv/hdl0opt fopt jf=z Cot 08 10:25 rw, log=/dev/ hds
fdev/Ea1lv00 J EmRec jf=z oot 08 10:25 rw, log=/dev/hds§
Jdev/fslvil Jtmp /2 jf=z Cot 08 10:25 rw, log=/dev/ hds
Fdew/ lvaapdzl f2ap/D2L jf=z Opt 08 10:25 rw, log=/dev/hds
hkpoceccappl fsap/DPZl/sapwnt Ssapont/DEL nfs3 Oot 08 10:26 by, hard, intr,sec=sys:dhikrkhS:krb5i
hkpoceccappl fzap/DZL/crans Jusr/sapirrans nfa3 Ozt 08 10:26 bg, hard, intr, sec=sys:dhikrh5:krb5i

hkpoclivel /tmp/FRANCE frnt

{hkpocecocapp? trook}/ - I

nfas3

Oct 05 10:26 bg,hard, intr, sec=sys,rw

Figure 2-32 Mounted file systems

In this LPAR, we mount the SAP kernel and the transport file system from LPAR
hkpoceccapp1. Other NFS mounted file systems are not relevant for this project.

Disk space used by the file systems is shown in Figure 2-33.

{hkpoceccappz rroot}y - df -g

Filesystem GE blocks Free :0=sed Tu=zed %Tused Mounted on

Jdev/ had Z.00 1.94 4% 1z2547 3z /

Jdev/ hd2 3.25 0.13 96% 53554 59% Jusr

Jfdev/ hd9var Z.00 1.95 1% 528 1% /fwar

Jdev/ hd3 Z.00 1.34 33% 394 1% /ftmp

Jdev/hdl 0.25 0.19 23% ZE9 1%/ home

fproc - - - - - Jproc

fdev/hdl0opt o.50 0.2 49% BZ6E9 10% fopt

Fdew/ £a1w00 0.25 0.25 1% 5 1% /EmRec

fdevw/f31vOl 0.z25 0.24 3% 30 1% Jtmp/m2

fdewv/ lvsapdz 1 54,00 55.16 14% 23883 1% Jfsap/DEL

hkpoceccappl: /=ap/DELS sapmnt 64,00 z9.00 553 54505 1% /f=apwnt/D2L
hkpoceccappl: /sap/D2L/trans 64 .00 29.00 55% 54605 1% Jfusr/sap/trans
hkpoclivel:/twp/FRANCE 5.50 0.66 g8% 3345 3% Smnt
{hkpoceccappe iroott/ —> I

Figure 2-33 File systems disk usage

The paging area is defined as shown in Figure 2-34.

{hkpocecoappz iroott/ -» laps -a

FPage Space Physical Volume Volume Group Size %Used Active Auto Type
pagingdZ hdisk:Z rootvg 5553 6ME 1 yes ves 1w
pagingll hdiskl rootv 32768ME 1 ves ves 1w
pagingOD hdisk0O rootwg J27o5ME 1 ves veS 1w
hicls hdiskO rootwgr 16354ME 1 ves ves 1w
{hkpoceccapps irootd/ - I

Figure 2-34 Paging area definition
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Regarding the network configuration, we have two adapters defined (plus rollback) with two
IP addresses corresponding to the VLANs we described previously, as shown in Figure 2-35.

{hkpocecoappz iroot}/ -» ifconfig -a
enl: flags=5e080863, cO0<UP, BROLADCLST, NOTRAILERS, RUNNING, SIMPLEX, MULTICAST, GROUPRT, 64BIT, CHECESUM OFFLC(
inet 1.1.75.12 netmask OxE£££££f00 broadcast 1.1.75.255
tocp_sendspace 131072 top_recvspace 65536
enz: flags=5e080863, cO<UP, BROADCAST, NOTRAILERS, RUNNING, SIMPLEX, MULTICAST, GROUFRT, 64BIT, CHECKSTHN_OFFLC(
inet 10.3.24.128 netmask OKLLLE£F00 broadoast 10.3.24.255
tep_sendspace 131072 top_recwvspace 65536
lod: flags=e05054kb<UP, BROADCAST, LOOPEACK, RUNNING, SIMPLEX, MULTICAST, GROUPET, 64EIT:>
inet 127.0.0.1 netmask Ox££000000 broadeast 127.255.Z55.255
inetd ::1/0
tocp_sendspace 131072 top_recvspace 131072 rfcl3ii3 1
{hkpoceccapp? troot}/ —»

Figure 2-35 TCP/IP configuration

We have now completely described the configuration of the LPAR hkpoceccapp?2. This
configuration is standard for running an SAP instance.

LPAR hkpoceccapp3 configuration
This LPAR holds the SAP ECC dialog instance. This LPAR has 10 CPUs and 40 GB RAM
assigned, as shown in Figure 2-36.

M partition Properties : hkpoceccapp3 @ 10.3.24 ‘ 10| =l

|/ General r Hardhware [’vmuen Adapters r Settings r Other r Reference Code

( [13a] IT’ Processors and Memaory |

Fracessing

Minirmum Maxirmum Current

Frocessars 1 14 10

Allow idle processars to be shared | Enabled

[_] Allowe shared processar poaol utilization authority

Mermary

[Emm) Detailed below are this partition's mernary allocation setlings.

Minirmurm Maximum Current
Memory settings : 1 GE 0 MBE B0 GE 0 MB 40 GB 0 MB
Advanced Options
[C] Show details
ok || cancel || Hew |2]

Figure 2-36 hkpoceccapp3 CPU and memory configuration
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As shown in Figure 2-37, this LPAR has the following 1/O assignments:
» 1 SCSI controller with the local disks

» 1 PCI slot with 1 Ethernet Fiber card with 2 ports at 1 Gbps

» 1 PCI slot with 1 Ethernet 10/100/1000 card with 2 ports

M partition Properties : hkpoceccapp3 @ 10.3.24.10 10| =l
[ General | Hargware | VitualAdapters | Seftings | Otner | Reference Code |

£

The table helow details the current IID usage for this partition.

Current FPool 1D Type - Model| Serial |
o L
@ 2 Unit Ua7a1.00
@ 3 Bus 19
~2 Blot TE 8CE| hus contraller Unassigned
@ 3= Bus 20
Slot O PCI1Ghps Ethernet Fiber 2-paort Unassigned
@ 3 Bus 21

Slot GO PCI 1000 000Mbps Ethernet UTP 2-port Unassigned

¥l

Advanced...

ok || cancel || Hew |2]

Figure 2-37 hkpoceccapp3 I/O configuration

At AIX configuration level, four internal SCSI 143 GB disks are available. Each disk has
143 GB capacity. On this server only two disks are used, as shown in Figure 2-38. This figure
also shows that the only volume group defined in this LPAR is rootvg.

{hkpocecoappdiroott/ -> lapv

hdiskO O0cZ 644 fhed557da rootvg active
hdiskl O0cz644fhedssadn rootwo active
hdiska none MNone
hdisk4d 00z 6d44fbh2bazbtd MNone

{hkpoceccappiirootts -» I

Figure 2-38 hkpoceccapp3 assigned disks
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Figure 2-39 displays the characteristics of one of the disks. We specified hdiskO0 for this

example.

PHYSICAL WOLTHME:
PV IDENTIFIEER:

PV STATE:

3TALE PARTITICHI:
PP SIZE:

TOTALL PP=:

FREE FPP=:

TIED PP=:

FEEE DIZTREIEUTICH:
TIED DIZTREIEUTICH:

{hkpocecoapp3:root}/ —= lspwv hdisk0

hdisk0

O0cZe44fhodss7da WE IDENTIFIER

active
a
256 megsbyte ()

S5de (139776 megabytes)
46 (11776 megabytes)
500 (125000 megsbytes)

oo, .o0..00..00. .46

110..109..109..109. .
{hkpocecoappd jroot)/ > I

63

VOLUME GROUP:

rootvg

O0cE 644 f£00004c0000000112kh2had52h

ALLOCATAELE: yes

LOGICAL WOLUMEZ: 14

Vi DEZCRIPTORS: 2

HOT ZPARE: no

MALEX FEQUEST: 256 kilohytes

Figure 2-39 hdiskO characteristics

The volume group rootvg has the characteristics shown in Figure 2-40.

WOLUME GROUFP:
Wi STATE:

Wiz PERMISZICH:
MAX Lvs:

LV=:

COPEN LWs:

TOTAL PVs:
ATALLE PVs:
ACTIVE PWs:

HAX PP= per VG:
HALX PP= per PV:
LT size (Dynamic):
HOT SPARE:

{hkpoceccappd:root}/ —-» lsvg rootvy

rootwvg
active
read/write
2568

15

14

2

]

z

32512

101a

256 kilobyte(s)
no

{hkpoceccappd:root}/ -> I

WG IDENTIFIER:

00cz644£000040000000112kb2ba452kb

PP SIZE: 256 megahvte (3]

TOTAL FFP=: 1092 (279552 megabytesz)
FREE FFP=: 92 (23552 megshytes)
TUSED FPP=: 1000 (256000 megsbhytes)
QUORUM: 1

W& DESCRIPTORS: 3

STALE PPs: u]

ATTO Oz no

MAX PVs: 3z

AUTO SYNC: no

EE FOLICY: relocatahle

Figure 2-40 rootvg characteristics

Several logical volumes have been defined on this rootvg volume group, as shown in

Figure 2-41.

{hkpocecoapp3iroot}f -> lavg -1 rootwvg

rootvo:

LV NAME TYPE LFs
hicds hoot 1
hda paging a4
hadsg jfsZlog 1
hrlg jfsz =}
hdz jf=z 13
hdSwvar Jf=s2 =]
hl3 jfsz =}
hrll jf=z 1
hdlOopt jf=z 2
log dumpls sysdurn =]
f=1w00 jf=2 1
f=1lwil jf=z 1
lwsapdal jf=s2 2568
pacgingd0 paging 125
pagingll paging 123

{hkpocecocappd :root}f - I

51z
125
1i8

PW=s LV 3TATE
closed/ synod
open/ synod
open/syncd
open/saynod
open/ synod
open/syncd
open/saynod
open/ synod
open/syncd
open/saynod
open/syncod
open/syncd
open/saynod
open/syncod
open/syncd

e LS N N o N o B S I hu Y o T 0 N w0 B w I v ]

MOUNT POINT
N/L

N/ A

N/ 4

!

fusr
Jwar

/ tmp

/ howe
Jfopt
N/L

J HmRec
Jtmp/mz
fzap/D2L
N/L

N/ 4

Figure 2-41 rootvg logical volumes
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Mounted file systems are the necessary ones for the operating system and for the SAP dialog

instance, as shown in Figure 2-42.

{hkpoceccapp3root}/ —> mount
node mounted mounted over vis= date options

Fdew/ hdd £ jf=z Opt 08 10:22 rw, log=/dev/ hds

fdev/hdz fusr jfsz oot 08 10:22 rw, log=/dev/hds

S dev/hdSvar fwar jfsz Ozt 08 10:22 rw, log=/dewv/hds

Fdev/hd3 Ftmp jf=z Ozt 08 10:2:2 rw, log=/dewv/hdd

Fdev/ hdl { home jfsz Ot 08 10:23 rw, log=/dev/hdd

fproc fproc procfs Oct 08 10:23 rw

fdev/hdlOopt fopt jfsz oot 08 10:23 rw, log=/dewv/hds

Fdev/£=1v00 f EmBec jf=sz2 Ozt 08 10:23 rw, log=/dew/hdg

fdev/Eslv0l Jrmp S mz jfsz Ozt 08 10:23 rw, log=/dewv/hds

Jdev/ lvsapdz 1 /=ap/DEL jfsz Oot 08 10:23 rw, log=/dev/hds
hkpoceccappl fSap/DZL/sapmnt  Joapmnt/DZL nfs3 oot 08 10:23 by, hard, intr, sec=sys:dh:krh5: krbhE:
hkpoceccappl fsap/DEZL/trans fusr/sap/trans nts3 oot 05 10:23 by, hard, intr, sec=sys:dh:krkS: krbhE:
hkpoclivel /tmp/FRANCE Frnt nfs3 Ozt 08 10:23 bg, hard, intr, sec=sys,rv
{hkpoceccapps irootl/ -» I

Figure 2-42 Mounted file systems

In this LPAR, we mount the SAP kernel and the transport file system from LPAR
hkpoceccappi1. Other NFS mounted file systems are not relevant for this project.

Disk space used by those file systems is shown in Figure 2-43.

{hkpoceccappd iroot}y - df -g

Filesvystem B blocks Free zUsed Iuzed %Iused Mounted on

Jdev/ hdd z.00 1.594 3% 12837 3% /

Jdev/ hdz .25 0.13 96% 53583 59% fusr

fdev/ hd9wvar z.00 1.95 1% 522 1% fwar

Jdewv/ hd3 Z.00 1.27 7% 505 1% /Stmp

Fdew/ hdl 0.25 o.z0 22% 268 1% / home

Jproc - - N - Sfproc

fdev/hdl0opt o.50 0.z26 49% BzZes 10% Jopt

fdew/£31v00 0.25 0.25 1% 4 1% /EmBec

fdew/falvOl O.25 0.24 3% 3o 1% Jtrop/m2

fdev, lv=apdzl &4.00 52.41 19% 23942 1% f=aps/DZL

hkpoceccappl:/sap/ DL/ 2aprmnt a4 .00 29.99 54% 54604 1% fsapmnt/DZL

hkpoceccappl: /sap/DZL/Scrans 64 .00 29.939 543 54804 1% fusr/=ap/trans

hkpoclivel:/ tmp/FRANCE 5.50 0.66 =1k 3345 3% Smnt
{hkpoceccappd iroot}f - I

Figure 2-43 File systems disk usage

The paging area is defined as shown in Figure 2-44.
{hkpoceccappi:irootty; -» lsps -a
Pace Space Phyzical Volume Volume Group Zize %Uzed hotive Auto  Type
pacgingdl hdi=kl rootivg 3Z2768ME 1 ves yes 1w
pagingll hdi=k0 rootvg 32768ME 1 ves yes 1w
hole hdiskO rootig 16354ME 1 veS ves 1w
{hkpoceccappd:root}/ -= I

Figure 2-44 Paging area definition
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Regarding the network configuration, we have two adapters defined (plus loopback) with two
IP addresses corresponding to the VLANs we described previously, as shown in Figure 2-45.

{hkpocecoappdiroot}/ -»> ifconfig -a
enl: flags=5e080863, cO<UP, BROADCAST, NOTRAILERS, RUNNING, SIMPLEX, MULTICAST, GROUPRT, 64BIT, CHECESTN OFFLC
inet 1.1.75.13 netmask Ox£LfLf£f00 broadeast 1.1.75.255
top_sSendspace 131072 top_recvspace 65536
eni: flags=5e080863, cO<UF, BROLDCAST, NOTEAILERS, RUNNING, STMPLEX, MULTICAST, GROUFRT, 64BIT, CHECESUM OFFLC
inet 10.3.24.13 netmask Oxf££££££00 bhroadcast 10.3.24.255
tocp_sendspace 131072 top_recvspace 65536
lod: flags=e05054kb<UP, BROADCAST, LOOPEACKE, RUNMNING, SIMPLEX, MULTICAST, GROUFPRET, S4EIT:>
inet 127.0.0.1 netmask Ox£L£000000 broadosst 127.255.255.255
ineté ::1/0
tocp_sSendspace 131072 top_recvspace 131072 rfcl3izZ3 1
{hkpocecocappd iroot}/ —» I

Figure 2-45 TCP/IP configuration

We have now completely described the configuration of the LPAR hkpoceccapp3. This
configuration is standard for running an SAP dialog instance.

MCP17M-595-SN51263CF configuration

As shown in Figure 2-46, this System p595 server is configured with 64 cores at 2.3 GHz, as
mentioned in 2.1.4, “Operational model - Physical architecture” on page 22.

| Managed System 'MCP17M-595-5N51263CF Property.Dialog " o ] o4

Frocessors | IO rMemow rReference Code rAdvanced |
General r Capabhilities Power-0On Farameters |

Maxirmum system capacity: g4.00
Installed processing units: f4.00
Ceconfigured processing units: 0.00
Available processing units: n.on
Caonfigurahle processing units: f4.00
Waxirmurm i8035 processing units: 2.00
Minirmum number of processing units per virlual processar; 010
Maximum nurmber of shared proces=or pools: 1

Fadition Pracessor Usage

Partition name Frocessing units Mode
Hkpoclivel 32.00 Dedicated
Hkpoclive2 32.00 Dedicated

[ ok || cancet || Hew |7

Figure 2-46 MCP17M-595-SN51263CF CPU configuration
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Regarding memory, this server is configured with 256 GB RAM, as shown in Figure 2-47.

Managed System "™MCP17M-595-5M51263CF" Property Dialog

Hkpoclivel 126976
Hkpoclive2 1264976

[ [ et [ 2 ]

Figure 2-47 MCP17M-595-SN51263CF memory configuration

No virtualization is used on this server; all resources are assigned to capped LPARs.
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LPAR hkpoclive1 configuration

This LPAR holds the SAP liveCache instance. This liveCache instance consists of a MaxDB
database instance. This LPAR has 32 CPUs and 124 GB RAM assigned, as shown in
Figure 2-48.

Partition Properties : Hkpoclivel @ HMC

[ | | I

Figure 2-48 hkpoclive1 CPU and memory configuration
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As shown in Figure 2-49, this LPAR has the following 1/O assignments:
» Three SCSI controllers with the local disks

» Three PCI slots with Ethernet Fiber cards with two ports at 1Gbps or Ethernet
10/100/1000 card with two ports

» Four slots with HBAs

M partition Properties : Hkpoclivel @ HMC » - |E||5|
[ General | Hardware | VitualAdapters | Seftings | Other | Reference Code |
iie}
The tahle below details the current 0 usage for this partition.
Current Pool 1D Type - Model| Serial Mumber
o O
@ 2 Unit Ua7a1.00 -
@ 3 Bus 10
Slot TG SCEl bus contraller Unassigned
Slot CO Fibre Channel Serial Bus Unassigned
Slot C1 SCEl bus contraller Unassigned
@ 3 Bus 11
Slot O PCI1Ghps Ethernet Fiber 2-part Unassigned
Slot CO PCI10M100M000Mbps Ethernet UTP... Unassigned
Slot CO Fikre Channel Serial Bus Unassigned
@ = Bus12
Slot T9 SCEl bus contraller Unassigned
Slot CO Fibre Channel Serial Bus Unassigned
Slot CO PCI1Ghps Ethernet Fiber 2-port Unassigned
@ 3 Unit Ua791.00 -
© = Busil4 |
=2 Slot C0 Fibre Channel Serial Bus IJnassigned
]
Advanced...

ok || cancel || Hew |2]

Figure 2-49 hkpoclive1 I/O configuration
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At AIX configuration level, eight internal SCSI 143 GB disks are available. Each disk has
143 GB capacity. This LPAR has some DS8300 disks assigned as well. What we see in
Figure 2-50 are not physical disks, but AIX recognizes them as such. We discuss the storage
configuration details in 2.4, “Storage configuration” on page 61. This LPAR is the only one
with storage-attached disks in the System p server environment.

{hkpoclivel:root}/ -> lsdewv -Co disk

hdisk0 Awvailsble 0C-05-00-35,0 16 Bit LVD 3IC3I Disk Drive
hdiskl Awvailsble 0C-08-00-2,0 16 Bit LVD 3C5I Disk Driwve
hdiskZ Awvailable 0C-08-00-10,0 16 Bit LVD ZC3I Disk Driwve
hdisk3 Awvailasble 0C-05-00-11,0 16 Eit LVD 3IC3I Disk Drive
hdisk4 Awvailable 0E-083-00-3,0 16 Bit LVD 3C53I Disk Driwve
hdiskS Awvailasble 0E-08-00-2,0 16 Bit LVD ZC3I Disk Driwve
hdiske Available 0OE-05-00-10,0 16 Eit LVD 3IC3I Disk Driwve
hdisk? Awvailable 0OE-083-00-11,0 16 Bit LVD 3C53I Disk Driwve

hdi=zk§ Available 0OD-05-02 IEM MFIOQ FC 2107
hdiskS Available 0D-03-02 IEM MPIOQ FC 2107
hdiskl0d Available OL-05-02 IEM MFIO FC 2107
hdiskll Available OE-05-02 IEM MFIO FC 2107
hdiskli Available 0E-03-0zZ IEM MPIOQ FC 2107
hdiskli Available 0OE-05-0z2 IEM MFICQ FC 2107
hdiskl4 Available 0OD-05-02 IEM MFIO FC 2107
hdiskl5 Available 0D-03-02 IEM MPIOQ FC 2107
hdiskle Available 0OD-05-02 IEM MFICQ FC 2107
hdiskl? Available 0OD-05-02 IEM MFIO FC 2107

{hkpoclivel:root}/ -» I

Figure 2-50 hkpoclive1 disk configuration

It is also interesting to see which disks are assigned to which volume groups. This is shown in

Figure 2-51.

thkpoclivel iroot) /s —> lspw

hdiskl D0cgbicfbd5ShasTo rootvg active
hdiskz O0cieictfhdidebde sdbleopwgl active
hdisk3 O0c2bicthldidesh] sdbleopwgl active
hdiskD O0c26icfaf25d154 rootvg active
hdiskd 00ci26idcfhbdiafofs sdblepwgl active
hdisk5 00c2e3dctfhdiofivrt sdbleopwgl active
hdiski 00ci2eictfhdblezdf sdblepvgl active
hdisk7 00c263cfbidicfin sdblepwgl active
hdisks 00ci2e3cthbbibests sdblepwg active
hdisk9 00cZ6ictfhbkbibbita sdblepvyg active
hdiskl0 00c263cfbkhiabki s sdblepvg active
hdiskll 00c2e3ctbbibbdbs sdblepwg active
hdiskle 00c263ctfblbBaT045 sdblepvyg active
hdiskl3 D0c2aicfbhiniadl sdblopvyg active
hdislk1d O0ciZbdctiebablde psscsaplogwg active
hdiskl5 00cz2b3ctfTebi 5463 pssasaplogvg active
hdiskls N0dZaicfTebi 5612 pescsaplogvg active
hdiskl7 00c2e3ctfTebi 5971 psscsaplogvg active
{hkpoolivel troot}/ —> |

Figure 2-51 Disk assigned to volume groups

Figure 2-52 on page 51 displays the characteristics of one of the disks. We specified hdiskO
for this example.
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{hkpoclivel:root}/ - lspv hdisk0O

PHYSICAL WVOLTUHME:
PV IDEMTIFIEER:

PV STATE:

STALE PARTITIONSZ:
FF SIZE:

TOTLL PP=:

FEEE FP=:

TZED PP=:

FEEE DISTRIBUTICH:
TZED DISTRIBUTICH:

hdiskO

002 63cf9f25d4154 VG IDENTIFIER

active
a
256 megabytels)

548 (139776 megabytes)
12 (3072 megabytes)
534 (136704 megabytes)

oo, .o0. .00, .00, .12

110..109..1059..109..97

VOLTHME GROUP:

ALLOCATAELE:
LOGICAL WOLUMES:
WG DESCRIFPTORS:
HOT ZPARE:

MAY REQUEIT:

rootwvy
O0ezZ&e3cf00004c00000001129£25E5bh

yes
13
2
no

258 kilohytes

{hkpoclivel:root}/ —» I

Figure 2-52 hdiskO characteristics

Other physical devices available include Ethernet cards and HBAs. As you can see in
Figure 2-53, this LPAR has four FC adapters available.

{hkpoclivel:root}/ -»> ladev -C |grep fcoc=

fos0 bvailahle 0OD-035 FC Adapter
frosl Lvailahle OE-05 FC Adapter
fos2 Lvailahle OL-035 FC Adapter
fos3 Lvailahle 0U-05 FC Adapter

{hkpoclivel:root}/ -> I

Figure 2-53 hkpoclive1 FC adapters

Regarding Ethernet adapters, hkpoclive1 has four 2-port GB adapters and two 2-port
10/100/1000 Base T adapters, as shown on Figure 2-54.

{hkpoclivel:root}/ —-> ladev -C |grep ent

entd bvailakble O0G-08 2-Port Gigsbit Ethernet-3% PCI-E Adapter (141088502)
entl Availakble 0G-09 2-Fort Gigabit Ethernet-3X PCI-X Adapter (14108302
entz Defined aN-08 Z-Port 10/100/1000 Base-TE PCI-X Adapter (14108902)
ent3 Defined On-02 Z-Port 10410071000 Base-TX PCI-X Adapter (14108902)
entd Tefined OH-08 Z-Port Gigabit Ethernet-3% PCI-E Adapter (141088502)
entsS Defined oH-09 2c—-Fort Gigsbit Ethernet-5¥ PCI-X Adapter (14108302)
Enth Lwzilakhle O0I-08 Z-Port 10/100/1000 Base-TE PCI-X Adapter (14108902)
ent? Lyailakle OI-09 Z-Port 10/100/1000 Base-TX PCI-X Adapter (14108902)
ents bvailakble OJ-08 2-Port Gigabit Ethernet-3% PCI-E Adapter (141088502)
ents bvailakble 0J-09 Z-Port Gigabit Ethernet-3% PCI-E Adapter (141088502)

{hkpoc livel:root}, —> I

Figure 2-54 hkpoclive1 Ethernet adapters

Regarding the network configuration, only two adapters are defined (plus loopback) with two
IP addresses corresponding to the VLANs we described previously, as shown in Figure 2-55.

{hkpoclivel:root)/ -»> ifconfig -a
enl: flags=5e080863, cO0<UP, BROADCALST, NOTRAILERS, RUNNING, SIMPLEX, MULTICAST, GROUPRT, 64BIT, CHECESUN OFFL(
inet 1.1.75.3 netmask OxELf£f£ff00 broadeast 1.1.75.255
tocp_sendspace 131072 top_recvspace 65536
flags=5e080863, cO0<UP, BROADCAST, NOTRAILERS, RUNNING, SIMPLEX, MULTICAST, GROUPRT, 64BIT, CHECKSUN CFFL(
inet 10.3.24.3 netmask OxXL££££f£f00 broadecast 10.3.24.255
tocp_sendspace 131072 top_recvspace 65536
flags=el8084b<UP, EROADCAST, LOOPBACK, RUNNING, 2IMPLEX, MULTICALST, GROUPRT, 64BIT:>
inet 127.0.0.1 netmask OxX££000000 broadcoast 127.255.255.255
inet6 ::1/0
tep_sSendspace 131072 tep_recvspace 131072 rfelizi 1
{hkpoclivel:root}/ -» I

end:

loO:

Figure 2-55 TCP/IP configuration
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As shown in Figure 2-56, the following volume groups exist on this LPAR:

» rootvg
» sdblcpvgil: Not used in this configuration

» sdblcpvg: Volume group created for all SAP-related file systems, except logs

» psscsaplogvg: Volume group dedicated to logging structure

{hkpoclivel:root}/ —> lsvg
rootvy

sdblocpvgl

sdb lopirg

psscsap loogyg
{hkpoolivel:rootts —> |

Figure 2-56 hkpoclive1 volume groups

The volume group rootvg is on internal disks and has the characteristics shown in

Figure 2-57.

{hkpoclivel:root}/ -> lsvg rootwvg

VOLUME GROUP: rootvig WG IDENTIFIER:
Wiz 3TALTE: active PP SIZE:

Wiz PERMIZSICON: read/write TOTLL PFs:

MALX LVs=: 256 FEREE FPPs:

Lis: 13 TSED PPs:

OFEN LVs: 11 QUORTTM:

TOTALL PVWs=: 2 VG DESCRIPTORS:
ATLLE PVs: a 3TLLE FPs:
LACTIVE PVs: 2 AUTO ON:

Mi¥ PPs per VWG: 32512

ML¥E PPs per PV 1016 ML PVUs:

LTE =size (Dynamic): 256 kilohyte (3] LUTO S¥MC:

HOT SPARE: no BEE POLICTY:
{hkpocliveliroot)/ -= I

00c263cf00004c00000001129£25E3bb
256 megabyoe (3]

1092 (279552 megshytes)

24 (6144 megabytes)

1088 (273408 megabhvyLes)

1

yes

3a

no
relocatabhle

Figure 2-57 rootvg characteristics

Several logical volumes have been defined on this rootvg volume group, as shown in

Figure 2-58.

{hkpoclivel:root),/ —-> lavyg -1 rootwvg
rootwg:

LYV NALHME TYFE LF= FFPs=
hads hoot 1 2
hds paging =] 1a
hald jfszZlog 1 2
hold jf=z2 =1 1
hdz jfs=s: 17 34
hdSwsr jf=sz2 =1 16
b3 jf=z2 22 44
hol jfs=s: 1 Z
hdlOopt jf=z2 2 4
Lo churaplw sy=dump =] 1a
f=1wOoo jfs=s: 1 Z
falwOl jf=z2 1 2
lw=apdib jf=z2 456 91z
{hkpoclivel:root:/ -= I

FiJs

[ I ot T T T s N s T e G e N R o)

LW STATE MOUNT POINT
clozed/ayned NAL
open/ syned N/L
open/ synod N/ L
open/ aynod £
open/syncd fusc
open/ synod Fwar
open/ aynod S tmp
open/syncd / home
open/ synod fopt
clozed/ayned NAL
open/syncd S EZmRec
open/ synod Ftrp /S mE
open/ aynod faap/D3EB

Figure 2-58 rootvg logical volumes
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The volume group sdblcpvg on the storage subsystem has the characteristics shown in

Figure 2-59.

WOLUME GROUP:
WG STALTE:

WG PERMIZSICN:
MAX Ls:

Lis:

COPEN LVs:

TOTLAL FVW=:
ATLLE PVWs=:
LACTIVE FVs:

MLE PP= per ViG:
LTS =ize
HOT ZFARE:

[Dynamic) :

{hkpooliveliroot}/ -» lavyg sdbloepvy

sdb lopwg
active
read/write

256

65536

256 kilohyte (s)

no

{hkpoclivel:rooth,/ -» I

W& IDENTIFIEER.:
PP SIZE:

TOTAL FPP=:
FREE FFP=:

USED FPP=:
QUORTIM :

Vi DEICRIFTORS:

3TLLE FP=:
AUTO ON:
MAY PVs:
AUTO 3¥YWC:
BE POLICY:

O0c2e3cfo0004c0000000113hbEa7Eal
16 megsbhyte (3]

57570 (221120 megabytesz)
0O (0 megabytes)

57570 (221120 megabytesz)
4

5]

a

yes

1024

no

relocatahle

Figure 2-59 sapdblcpvg characteristics

Several logical volumes have been defined on this sdblcpvg volume group, as shown in

Figure 2-60.

sdblcpwvg:

LV MALME
Jf=szlog log
jfsilog data
sapdh_dacal
sapdh dataz
sapdh_datcai
sapdh_ datad
sapdh_ log

{hkpoclivel:root}/

TYFE
Jjf=szlog
Jf=szlog
jf=z
jf=z
jfs=z2
jf=z
jfs=z2

{hkpoclivel:root}, -> I

LF=

4

4
11648
11645
11548
11645
10970

=-> lavg -1 sdblopvg

FP= PW= LV STATE MOUNT POINT

4 1 open/synod MN/A

4 1 open/ayncd /A

11645 & open/synod foapdb/LCP/ sapdatal
11648 6 open/syncd fsapdbh/LCP/ sapdatad
11645 & open/syncd foapdh/LCP/ sapdatal
11648 6 open/syncd fsapdh/LCP/ sapdatad
10970 & open/syncd foapdh/LCP/ saploy

Figure 2-60 sapdblcpvg logical volumes

The volume group psscsaplogvg has the characteristics shown in Figure 2-61.

WOLUME GROUFP:
Wiz STLTE:

Wiz PERMISZICH:
MAY LVs:

LV=:

COPEN LVs:

TOTAL PVs:
STLLE PVs:
ACTIVE FVWs:

HAX PP=s per WG:
LTG =ize
HOT 3PARE:

[Dynsmic) @

active
read/wEite

254

32768

2568 Kilohyte(=)

no

{hkpoclivel:rootc)/ -» I

{hkpoclivel:root)/ -» lsvyg psSscsaploogvy
psscsap logvg

WG IDENTIFIEER:
PP SIZE:

TOTALL FP=:
FREE FFs:

USED FFPs:
QUORTTM:

WG DEICRIPTORS:

STLLE PPs:
AUTO OMf:
MAX PVs:
AUTO SYNC:
EE POLICY:

00z 63cf0000400000001157ekE£832b
32 megabyte (=)

TE540 (241250 megabvytes)
3 (96 megabytes)

TE37T (2411584 megabytes)
3

4

u}

eSS

1024

no

relocatshle

Figure 2-61 psscsaplogvg characteristics

Several logical volumes have been defined on this psscsaplogvg volume group, as shown in
Figure 2-62 on page 54.
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{hkpoclivel:root}/ -> lsvg -1 psscsaploogvg

psscsaplogvg:

LYV NALHME TYPE LP= PPs= PVzs LV 3ITATE MOUNT POINT
ps=scsaplogly jf=:z 7E36 7536 4 openssyncd fpEscEaplog
loglvoo jfsz log 1 1 1 openssynod JOFS

{hkpoclivel:root}, - I

Figure 2-62 psscsaplogvg logical volumes

Mounted file systems are the necessary ones for the operating system and for the SAP
liveCache instance, as shown in Figure 2-63. Further installation information about SAP
instances can be found on the Web at http://www.service.sap.com/instguides and
http://www.service.sap.com/notes. Note that the picasso NFS mounted file system is used
for performance statistics collection and is not directly related to this project.

{hkpoclivel:root}/ -»> mount

node mounted mounted over vis date options

Fdew/ hdd £ jf=z COot 08 16:06 rw, log=/dev/hds
Sdew/ hdz fusr jfsz oot 08 16:06 rw, log=/dev/hdd
Jdev/ hdSvar Far jfsz Cot 08 16:06 rw, log=/dev/hds
Fdew/hd3 S tmp jf=sz2 Ozt 08 16:06 rw, log=/dev/hds
Fdew/hdl S home jf=z oot 05 16:07 rw, log=/dev/hds
fproc fproc procfs oot 05 16:07 rw

Jdev/hdllopt fopt jfsz2 Oot 08 16:07 rw, log=/dev/hdS
Fdew/ £ 1w00 S mBec jf=z oot 08 16:07 rw, log=/dev/hds
fdew/Es1v0l Frmp S mz jfsz oot 08 16:07 rw, log=/dev/hds
fdewv/ lvsapdsib /=ap/D3E jfsz Cot 08 16:07 rw, log=/dev/hds

fdev/sapdh_datal /sapdb/LCP/sapdatal j£s2 Dot 08 16:07 rw,oio, log=/dev/ifs2log_log
fdev/zapdh dataz fsapdb/LCP/sapdataz jfs2 Oct 08 16:07 rw,cio, log=/dev/jfsilog_data
Jdev/zapdh datal /sapdh/LCP/sapdatad jfs2 Oot 08 16:07 rw,cio, log=/dev/jfsiloy data
dev/zapdh datad /sapdbh/LCP/sapdatad jfs2 Ozt 08 16:07 rw,cio, log=/dev/jfs2log data
fdev/zapdb_log feapdb/LCP/ 2aploy jE£s2 Ozt 08 16:07 rw, cio, log=/dev/jfs2log_data

Jdev/psscsaploglv fpsscsaplog jfsz oot 05 16:07 rw, log=/dev/ loglv00
hkpoceccappl /=ap/DEL/trans Jusr/sap/trans nts3 Oot 05 16:07 bg, hard, intr, sec=sys:dh:krb5: krb5i
hkpoclive? fsap/D3BSsapmnt  Ssapnnt/D3E nf=3 Oot 08 16:10 by, hard, intr,sec=sy=s:dh:krbS:krhSi:k
picasso-onn fResults fResults nf=3 Ozt 05 16:14 hg, hard, intr, sec=sys,rv

{hkpoclivel:root}/ —= I

Figure 2-63 Mounted file systems

Disk space used by those file systems is shown in Figure 2-64.

{hkpoclivel:root}/ —» df -g

Filesystem B blocks Free xUzed Iused %Iused Mounted on

Sdev/hdd Z2.00 1.589 &% 12955 3%/

Sdev/ hdz 4.25 1.13 745 53805 17% Jusr

S dev/ hdSvar Z.00 1.94 4% 585 1% fwar

S dev/ hd3 5.50 0.6a6 == 3347 3% Stmp

fdev/hdl 0.25 0.z0 19% 381 1%/ home

/proc - - - - - Jfproc

Jdev/hdl0opt o.50 0.23 543 56313 11% fopt

Sdev/£a1v00 0.25 0.25 1% 4 1% /HmRec

Sdev/fa1v0l 0.25 0.24 3% 31 1% ftmpsmz

Sdew/ lvaapdib 114.00 110.58 4% 26453 1% /sap/DIB
Jdev/sapdh_datal 18z .00 84.75 Sy 7 1% /fsapdbh/LCP/sapdatal
Jdev/sapdh_dataz 18z .00 61.42 67% ZZ6 1% /fsapdbh/LCP/sapdatal
fdev/sapdh datal 18z .00 132 .43 28% G 1% /f=apdbh/LCP/sapdatad
fdev/sapdh datad 18z .00 ga.60 53% G 1% fsapdh/LCP/sapdatad
fdev/sapdb_log 171.41 73i.19 G5% 112 1% f=apdbh/LCFS=aplog
fdev/pascsaplogly 235.50 139,13 41% 263 1% /fpascsaplog
hkpoceccappl:/sap/DZL/trans 64,00 31.79 51y 54767 1% fusr/sap/trans
hkpoclives:/=sap/D3E/ sapmnt &4 .00 31.04 52% 283493 2% fsapmnt/D3E
picasso-onn:/Results 136.25 1zZaA.10 o% 11409 1% /Results
{hkpoclivel:rooty, -= I

Figure 2-64 File systems disk usage
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The paging area is defined as shown in Figure 2-65.

{hkpoclivel:root}/ -» lspzs -a

Page Space Physical Volume Volume Group Size %Used Active Auto Type
hda hdisk0O rootwg 2045ME =] ves veS 1w
{hkpoclivel:root}/ - I

Figure 2-65 Paging area definition

We have now completely described the configuration of the LPAR hkpoclive1. This
configuration is standard for running an SAP liveCache instance.

LPAR hkpoclive2 configuration

This LPAR holds the SAP SCM central system. This LPAR has 32 CPUs and 124 GB RAM
assigned, as shown in Figure 2-66.

B partition Properties : HkpocliveZ @ HMC 10| =l

|/ General r Hardhware [’vmuen Adapters r Settings r Other r Reference Code

( i@ | Processors and Memory

Processing

Minimum Maximum Current

Processors : 1 G4 32

Allow idle processors to be shared : Enabled

[ Allowe shared processar poal utilization authority

Memory

[E7] Detailed below are this partition’s memory allocation settings.

Minimum Maximum Current
Memory settings : 1 GB 0O MBE 128 GB 0 MB 124 GB 0 MB
Advanced Options
[_] Show details
[ ok || cancer || Hew |2]

Figure 2-66 hkpoclive2 CPU and memory configuration
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As shown in Figure 2-67, this LPAR has:
» One SCSI controller with the local disks

» Two PCI slots with Ethernet Fiber cards with two ports at 1 Gbps or Ethernet 10/100/1000
card with two ports

» Four slots with HBAs

Bl Partition Properties : Hkpoclive2 @ HMC =10 x|
| General | Hardware | Virtual Adapters | Getings | Other | Reference Cade |

12

The tahle below details the current 0 usage for this partition.

Current FPool ID Type - Model| Serial Mumber
o O
@ 2 Unit Ua7a1.00 -
@ 3 Bus 19
Slot CO Fikre Channel Serial Bus Unassigned
@ = Bus 20
Slot CO Fikre Channel Serial Bus Unassigned
@ 3 Unit Ua791.00 -
® = Bus13
Slot TE SCSl bus controller Unassigned
Slot CO Fikre Channel Serial Bus Unassigned
@ 35 Bus 14
Slot O PCI1Ghps Ethernet Fiber 2-part Unassigned
Slot CO Fibre Channel Serial Bus Unassigned
© = Busis |
% Slot C0 PCI1Ghps Ethernet Fiber 2-port Unassigned

Advanced...

ok || cancel || Hew |2]

Figure 2-67 hkpoclive2 I/O configuration

At AIX configuration level, four internal SCSI 143 GB disks are available. Each disk has 143
GB capacity. Although it has FC adapters, this LPAR does not use disks from the storage
subsystem.

{hkpoclivez iroot}/ —» ladev -Co disk

hdisk0 Availakle O0M-05-00-3,0 16 Bit LVD SC3I Disk Driwve
hdiskl Avwailakhle 0M-05-00-9,0 16 Bit LVD SC3I Disk Driwve
hdisk:z Available 0M-05-00-10,0 16 Bit LWD 3C3I Disk Drive
hdisk3 Available 0OM-05-00-11,0 16 Bit LVD 3C3I Disk Driwve
{hkpocliveZ rootd/ —-» I

Figure 2-68 hkpoclive2 disk configuration
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It is also interesting to see which disk are assigned to which volume groups, as shown in

Figure 2-69.

thkpoolived iroot}/ -> lepv

hdiskl D0cZeicfbadbadla
hdiskD D0cZodefbififela
hdisks DocizeicfbadbofTe
hdisk3 D0cZeicffT3alfeb

thkpooliveZ iroot}/s —=

rootvg active
rootvg active
d 3w active
d3bwg active

Figure 2-69 disk to volume group mapping

Figure 2-70 displays the characteristics of one of the disks. We specified hdiskO0 for this

example.

{hkpocliveZ:root}/ —-> l=pv hdisko

FREE DISTRIEBUTICN: i02,.91..00..00, .47
USED DISTRIBUTICN: 0i..18..10%9,.10%9..62
{hkpoclived iroot}/ —» I

PHYSICAL WVOLUME: hdisko VOLUME GROUF: rootv

PV IDENTIFIEER: O0cz2e3cfhafifela VG IDENTIFIER O0czZ63cf00004c0000000112fafdoaln
PV 3TATE: active

STALE PARTITICHS: u] ALLOCATABLE: yes

PP SIEE: 256 megabyte (s) LOGICAL VOLUMES: 13

TCTLL FP=: 545 (139776 megabytes) V& DESCRIPTORS: 1

FREE PPs: 247 (83232 megabytes) HCOT SPARE: no

UZED PP=: 299 (V6544 megabvytes) HAX REQUEIT: 286 kilobytes

Figure 2-70 fdiskO characteristics

Other physical devices available include Ethernet cards and HBAs. As shown in Figure 2-71,

this LPAR has four FC adapters available.

{hkpocliveZ:iroot)/ -»> lsdew -C |grep fos

feo:=0 lsrgilable 0O0-03 FC Adapter
frosl ILwvailahle OF-05 FC Adapter
fosi ILwvailabhle OR-08 FC Adapter
fosd Ivailable 03-08 FC Adapter

{hkpocliveZ irootts —> I

Figure 2-71 hkpoclive2 FC adapters

Regarding Ethernet adapters, hkpoclive2 has four 2-port GB adapters, as shown on

Figure 2-72.

hkpocliveZ:root}/ -»> ladev -C |grep ent

nto bvailable O0H-03 Z2-Port Gigabit
ntl bvgilable O0H-09 Z2-Port Gigabit
nt2 byailable 0Q-08 Z2-Port Gigabit
nt3 byailable 0Q-09 Z2-Port Gigabit

hkpoelivez:irooti/ —> [

Ethernet-3% PCI-X Adapter (14105302)
Ethernet-3% PCI-X Adapter (14105302)
Ethernet-3% PCI-X Adapter (14105302)
Ethernet-3% PCI-X Adapter (14105302)

Figure 2-72 hkpoclive2 Ethernet adapters
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But regarding the network configuration, only two adapters are defined (plus loopback) with 2
IP addresses corresponding to the VLANs we described previously, as shown in Figure 2-73

{hkpocliveZ:root}/ —» ifconfig -a
enl: flags=5e080563, cO<UP, BROADCAST, NOTRAILERS, RUNNING, SINPLEX, MULTICLST, GROUFPRT, 64EIT, CHECKSUN CFFLC
inet 1.1.75.4 netmask Oxf££f£££f00 broadeast 1.1.75.255
top_sSendspace 131072 top recwvspace 65536
eni: flags=5e0808563, c0<UP, BROADCAST, NOTRAILERS, RUNNING, SINPLEY, MULTICLST, GROUPRT, 64BIT, CHECESUN CFFLC
inet 10.3.24.4 netwask Oxffff£ff00 broadecast 10.3.24.255
top_sendspace 131072 top recwvspace 65536
lo0: flags=e08084b<UF, BROADCAST, LOOPBACE, RUNMNING, 3IMPLEX, MULTICAST, GROUFRET, 64BIT>
inet 127.0.0.1 netmwask 0xff000000 broadecast 127.255.2Z55.255
inetg ::1/0
top_sendspace 131072 top recwvspace 131072 rfclizZ3 1
{hkpocliveZ:root}/ -» I

Figure 2-73 TCP/IP configuration

As shown in Figure 2-74, several volume groups exist on this LPAR:
» rootvg

» old_rootvg: Not used in this configuration, varied off

» db3vg: Volume group used for SAP instance

thkpoclived:iroot}/ —-> lswvg
old_ rootvg

rootrg

d 3w

{hkpoclivel :rootl/ -> B

Figure 2-74 hkpoclive2 volume groups

The volume group rootvg has the characteristics shown in Figure 2-75.

{hkpocliveZ:roott/ -> lsvg rootvg

WOLUME GROUP: rootvg We IDENTIFIER: 0O0czZe3cfO0004cO00000001l12fafdeals
Wiz ZTATE: active PR SIZE: 256 megabyte (3]

Vi PERMISSICN: read/write TOTAL PPs3: 1092 (279552 megabytes)
MAX LVs: 256 FEEE FPPs: 4594 (126464 megabytes)
Lvs=: 135 TSED PPs: 5958 (153088 megabytes)
CFPEM LW=: 1z QUORTH: 1

TOTAL PVs: Z Wi DESCRIPTORZ: 3

STALE PVs: a STALLE PPs: u]

LZTIVE PVs: 2z AUTO CM: no

MiX PPs per Vi: 32512

MAX PPs per PV: 1014 MAX PVs: 32

LTG =ize (Dynamic): 256 kilobyte (=) LUTO SYIC: no

HOT SPARE: no BEE POLICY: relocatabhle
{hkpoclivel:root}/ - I

Figure 2-75 trootvg characteristics
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Several logical volumes have been defined on this rootvg volume group, as shown in

Figure 2-76.

{hkpoclivez
rootwg:
LWV NLME
hds

hdga

hds

hod

hdz
hdSvar
hd3

hdl
hdl0opt
Lo durp v
f=1-00
f=lvO1l
1w=apdib

rroot}/ -» lsvg -1 rootwvg

TYPE
hoot
paging
JfsZlog
jt=z2
jt=z2
Jjf=:2
Jjf=:2
jt=z2
jt=z2
syadurp
Jjf=:2
Jjf=:2
jt=z2

{hkpocliveZ:root}, -> I

LF=

m o

[
w

[

51z

PW= LWV STATE MOUNT POINT
Z closed/synocd NSL

z open/ayncd NSk

2 open/ syncd NS L

z open/ayncd b

z open/ayncd fusr

z open/ayned fwar

z open/ayned S tmp

z open/aynco { hore

z open/ayncd Jopt

z opensaynced NSL

z open/ayned J EmRec

z open/syned S tmp S mz
z open/ayncd J2an/D3E

Figure 2-76 rootvg logical volumes

The volume group d3bvg has the characteristics shown in Figure 2-77.

ihkpocliveZ iroot}s —» lsvg dibwvg
WOLUME GROUP: dibvg

Vi STATE: active

Wiz PERMISSION: read/write
MEE LVs: 256

LVs: 1

COPEN LVs: 1

TOTAL PVs: 2

STALE PWs: 0

ACTIVE PWs: 2

MAE PPs per Wiz 3278

LTG size (Dynamic): 256 kilobyte
HOT SPARE: no
{hkpoclivel iroot}/ —>

(s}

Wiz IDENTIFIER:

00c263af00004200000001158:241

FF ZIZE: 128 megabvte(s)

TOTAL FPPs: 2186 (279808 megabytes)
FEEE PPs: 1786 (228608 megabytes)
USED PPs: 400 (51200 megabytes)
OUCRTM: 2

V3 DESCRIPTORS: 3

STALE PPs: 0

AUTO ON: vas

MAX PVs: 1024

AUTO SYNC: no

BE POLICY: relocatable

Figure 2-77 D3bvg characteristics

Several logical volumes have been defined on

this d3bvg volume group, as shown in

LPs

Figure 2-78.

Tthkpoclivelirootl/ -> lsvg -1 dibvg
d3bwy:

LY NAME TYFE

d3iblv jfs2

{hkpoolivedivoot)s > B

400

FFs
400

PYs LV 3TATE
2 open/synad

MOUNT POINT
fusr/2ap/D3B/DVEBMES00

Figure 2-78 d3bvg logical volumes

Mounted file systems are the necessary ones for the operating system and for the SAP SCM
central instance, as shown in Figure 2-79 on page 60. Further installation information about
the SAP SCM central instance is on the Web at http://www.service.sap.com/instguides
and http://www.service.sap.com/notes. Note that the picasso and hkpoclive1 NFS mounted
file systems are used for performance statistics collection and are not directly related to this

project.
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{hkpocliveZ:root}/ —-> mount
node mounted mounted over wis date options

Fdev/ hdd £ jfsz Qot 05 16:08 rw, log=/dev/hds

Fdew/hd2 Jusr jf=sz2 Ozt 08 16:08 rw, log=/dev/hds

Fdewv/ hdowvar fwar jf=z oot 08 16:058 rw, log=/dev/hds

Sdevd hds S tmp jfsz Cot 08 16:08 rw, log=/dev/hds

Fdewv/hdl /S home jf=sz2 Ozt 08 16:09 rw, log=/dev/hds

fproc fproc procfs Oct 03 16:09 rw

Jdev/hdl0opt Jopt jfsz Cct 08 16:09 rw, log=/dev/hdd

Fdew/ £ 1w00 S ¥mBec jf=z Opt 08 16:09 rw, log=/dev/hds

fdew/Es1v0l Frmp S mz jfsz oot 08 16:09 rw, log=/dev/hds

fdewv/ lvsapdsib /=ap/D3E jfsz Opt 05 16:09 rw, log=/dev/hds
hkpoceccappl fZap/DZL/trans fusr/sap/trans nf=3 Ozt 08 16:09 rw, by, hard, intr, sec=sys:dh:krh5:kr
hkpoclivel /tmp/sapact ftmp/sapact nfs3 oot 08 16:09 rw,bg,soft, intr, sec=sys
picasso-onn AResults /Results nf=s3 oot 05 16:15 by, hard, intr, sec=sys,rw
{hkpocliveZ irootl/ - I

Figure 2-79 Mounted file systems

Disk space used by those file systems is shown in Figure 2-80.

{hkpooliveZ:irootd/ -> df -g

Filesvystem 3B blocks Free :Used Iused 3Iused Mounted on

fdev/ hdd .25 0.1s8 6% 12907 26y S

fdev/ hdz 3.25 0.13 Q6% 53920 59% fusr

Sdev/ hd9var 0.25 a.zz 12% 566 2% Jwar

Sdew/ hd3 1.25 0.13 Q0% To3 3% Stmp

Sdew/ hdl 0.z25 o.z0o 20% 298 1% /home

/proc - - - - -  fproc

Sdev/hdl0opt o.50 0.26 49% 6269 10% fopt

Sdew/ £21w00 .25 o.z25 1% 4 1% /¥mBec

fdev/fslvOl 0.25 0.24 3% 30 1% Stmpimz

Sdew/ lvsapdib 64.00 31.04 52% 853526 Z% /f=sap/D3E
hkpoceccappl:/sap/D2L/trans 64 .00 31.78 51% 54770 1% fusr/sap/trans
hkpoclivel: /twp/sapact 5.50 0.66 aa% 3347 3% Stwp/sapact
picasso-onn: fResults 138,25 1z6.10 8% 11409 1% /fBesults
{hkpoclivezZ:root}h/ -» I

Figure 2-80 File systems disk usage

The paging area is defined as shown in Figure 2-81.

{hkpocliveZ:root}/ —-» lspa -a

Page Space Physical Volume Wolume Group Size %Used Active Luto Type
paginglo hdisk= jafeatin F2000ME 1 ves ves 1w
hdg hdiskil rootwgr 2045HME 2 ves ves 1w

{hkpocliveZ:root}, —» I

Figure 2-81 Paging area definition

We have now completely described the configuration of the LPAR hkpoclive2. This
configuration is standard for running an SAP SCM central instance.

Summary

In the previous sections we have described the System p configuration that was used for
MRP, RPM, and Backflush KPIs. The configuration was changed by the Montpellier team
before we performed the Material Ledger KPI. These configurations are summarized in the
following two tables.
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Table 2-5 Initial System p configuration (used for MRP, RPM, and Backflush KPIs)

LPAR CPU RAM (GB) FC Ethernet Purpose

adapters adapters
hkpoceccapp1 10 40 0 2 ECC central instance
hkpoceccapp?2 10 40 0 2 ECC dialog instance
hkpoceccapp3 10 40 0 2 ECC dialog instance
hkpoclive1 32 196 4 2 liveCache
hkpoclive2 32 56 0 2 SCM central instance

Table 2-6 Modified configuration (used for ML KPI)

LPAR CPU RAM (GB) FC Ethernet Purpose

adapters adapters
hkpoceccapp1 10 60 0 2 ECC central instance
hkpoceccapp?2 10 60 0 2 ECC dialog instance
hkpoceccapp3 10 60 0 2 ECC dialog instance
hkpoclive1 32 128 4 2 liveCache
hkpoclive2 32 128 0 2 SCM central instance

2.4 Storage configuration

In this project we used one storage subsystem DS8300 Turbo. This section describes the
configuration of the storage subsystem for this benchmark. For further details about DS8000,
refer to http://www-03.1ibm.com/systems/storage/disk/ds8000/index.html or to IBM
System Storage DS8000 Series: Architecture and Implementation, SG24-6786.

The DS8300 has four Power5 cores and 128 GB memory. The box is not running in LPAR
mode. This means that the same resources (cache, processors, and disks) are used
simultaneous by the z and P environments. Figure 2-82 displays details about the storage
subsystem. Two CPUs have two cores each, and each CPU has 64 GB RAM.
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dscli showsu -fullid IBM.2107-75M1040 -cfg
C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:44:56 AM CEST IBM DSCLI Version: 5.2.410.333 DS:
IBM.2107-75M1040

Name -

desc -

1D IBM.2107-75M1040

Model 932

WWNN 5005076306FFF8C3

config Undefined

pw state On

pw mode Remote Manual

regpm Remote Manual

Processor Memory 128.0 GB

MTS 1BM.2421-75M1040

Figure 2-82 DS8300 characteristics

The DS8300 has eight HBAs at 4 Gbps; each HBA has four ports. The details are shown in
Figure 2-83. This figure displays the ID of each HBA, and also the ID of each port.

dscli 1shba -1 IBM.2107-75M1041 -cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:45:26 AM CEST IBM DSCLI Version: 5.2.410.333 DS:
I1BM.2107-75M1041

1D State Toc FC interfID

IBM.1300-001-34150/R-1-P1-C1 Online U1300.001.RJ34150-P1-C1 N/A 0x0200,0x0201,0x0202,0x0203
IBM.1300-001-34150/R-1-P1-C4 Online U1300.001.RJ34150-P1-C4 N/A 0x0230,0x0231,0x0232,0x0233
IBM.1300-001-34151/R-1-P1-C1 Online U1300.001.RJ34151-P1-C1 N/A 0x0000,0x0001,0x0002,0x0003
IBM.1300-001-34151/R-1-P1-C4 Online U1300.001.RJ34151-P1-C4 N/A 0x0030,0x0031,0x0032,0x0033
IBM.1300-001-34258/R-1-P1-C1 Online U1300.001.RJ34258-P1-C1 N/A 0x0300,0x0301,0x0302,0x0303
IBM.1300-001-34258/R-1-P1-C4 Online U1300.001.RJ34258-P1-C4 N/A 0x0330,0x0331,0x0332,0x0333
IBM.1300-001-34259/R-1-P1-C1 Online U1300.001.RJ34259-P1-C1 N/A 0x0100,0x0101,0x0102,0x0103
IBM.1300-001-34259/R-1-P1-C4 Online U1300.001.RJ34259-P1-C4 N/A 0x0130,0x0131,0x0132,0x0133

Figure 2-83 HBA configuration
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Figure 2-84 displays the details for each port. We actually have to support two protocols:

FICON for System z and FCP for System p. In the figure you can see the mapping between

HBA ports and the protocols they support.

dscli

Isioport -1

IBM.2107-75M1041

ID

WWPN

50050763060000C3
50050763060040C3
50050763060080C3
500507630600C0C3
50050763060300C3
50050763060340C3
50050763060380C3
500507630603C0C3
50050763060800C3
50050763060840C3
50050763060880C3
500507630608C0C3
50050763060B00C3
50050763060B40C3
50050763060B80C3
50050763060BCOC3
50050763061000C3
50050763061040C3
50050763061080C3
500507630610C0C3
50050763061300C3
50050763061340C3
50050763061380C3
500507630613C0C3
50050763061800C3
50050763061840C3
50050763061880C3
500507630618C0C3
50050763061B00C3
50050763061B40C3
50050763061B80C3
50050763061BCOC3

State Type

Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online

Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre
Fibre

Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW
Channel-SW

-cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:45:09 AM CEST IBM DSCLI Version: 5.2.410.333 DS:

topo portgrp Speed
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP 0O 4 Gb/s
FC-AL 0 4 Gb/s
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP 0O 4 Gb/s
FC-AL 0 4 Gb/s
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP 0 4 Gb/s
FC-AL 0 4 Gb/s
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP O 4 Gb/s
FC-AL 0 4 Gb/s
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP O 4 Gb/s
FC-AL 0 4 Gb/s
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP O 4 Gb/s
FC-AL 0 4 Gb/s
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP 0 4 Gb/s
FC-AL 0 4 Gb/s
FICON 0 4 Gb/s
FC-AL 0 4 Gb/s
SCSI-FCP 0 4 Gb/s
FC-AL 0 4 Gb/s

Figure 2-84 HBA ports details
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Regarding internal access to disk connectivity, this configuration uses four HBAs with four
ports at 4 Gb/s, as shown in Figure 2-85.

scli Tsda -1 IBM.2107-75M1041 -cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:45:32 AM CEST IBM DSCLI Version: 5.2.410.333 DS: IBM.2107-
75M1041

1D State 1loc FC Server DA pair interfs
================================================================================[BM, 1300-001-
34150/R-1-P1-C3 Online U1300.001.RJ34150-P1-C3 - 0 2 0x0230,0x0231,0x0232,0x0233
IBM.1300-001-34151/R-1-P1-C3 Online U1300.001.RJ34151-P1-C3 - O 0
0x0030,0x0031,0x0032,0x0033

IBM.1300-001-34258/R-1-P1-C6 Online U1300.001.RJ34258-P1-C6 - 1 2
0x0360,0x0361,0x0362,0x0363

IBM.1300-001-34259/R-1-P1-C6 Online U1300.001.RJ34259-P1-C6 - 1 0

0x0160,0x0161,0x0162,0x0163

Figure 2-85 Internal connectivity details

The internal protocol used is FCP.

DS8300 is made of 128 disks, grouped in 16 blocks of 8 disks each. Each disk has 146 GB
capacity and runs at 15 Krpm. All disks are the same, so we show the characteristics of only
one disk in Figure 2-86.

dscli Tsddm -1 IBM.2107-75M1041 -cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:45:16 AM CEST IBM DSCLI Version: 5.2.410.333 DS: IBM.2107-
75M1041

1D Model loc firmwarelevel DA Pair
DuallLoop dkcap (1079B) diskrpm dkinf dkrate

(Gb/sec) dkuse arsite Position State diskclass

IBM.2107-D01-47351/R1-P1-D1 S5BE146146 U2107.D01.RJ47351-P1-D1 940D 0
2 146.0 15000 FC-AL 2.2

array member  S3 6 Normal ENT

Figure 2-86 Disk example

In this figure we can very easily see that we have one 146 GB disk at 15 Krpm connected
through FCP.
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Array sites are groups of eight physical disks. As we explained before, we have 16 array

sites, as shown in Figure 2-87.

dscli Tsarraysi

59

S10
S11
S12
S13
S14
S15
S16

w
(o]
NN NNOODODOOOOoOOoO

te -cfg C:\Progra™1\IBM\dscli\profile\W10.profile

146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned
146.0 Assigned

Date/Time: October 11, 2007 10:46:48 AM CEST IBM DSCLI Version: 5.2.410.333 DS:
IBM.2107-75M1041
arsite DA Pair dkcap (1079B) State

Figure 2-87 Array sites list

These array sites are formatted into arrays. In our case all arrays are RAID5, as shown in

Figure 2-88.

Array State

A0 Assigned
Al Assigned
A2 Assigned
A3 Assigned
A4 Assigned
A5 Assigned
A6 Assigned
A7 Assigned
A8 Assigned
A9 Assigned
A10  Assigned
All  Assigned
Al2  Assigned
Al13  Assigned
Al4  Assigned
Al5 Assigned

dscli Tsarray -1

Data

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

RAIDtype

o1 o1 o1 OO OO OO OO OO OOl

(6+P+S) S1
(6+P+S) S2
(6+P+S) S3
(6+P+S) S4
(7+P) S5
(7+P) S6
(7+P) S7
(7+P) S8
(6+P+S) S9
(6+P+S) S10
(6+P+S) S11
(6+P+S) S12
(7+P) S13
(7+P)  S14
(7+P) S15
(7+P) S16

R10
R11
R12
R13
R14
R15

RN MNNNNNNOODOOOO OO

-cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:46:55 AM CEST IBM DSCLI Version: 5.2.410.333 DS:
IBM.2107-75M1041
arsite Rank DA Pair DDMcap (1079B) diskclass

146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT
146.0 ENT

Figure 2-88 Arrays
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We can easily see parity and spare disks, and also the correspondence between array sites
and arrays.

Next we can view the ranks, which are arrays formatted to one system or the other as shown

in Figure 2-89.
dscli Tsrank -1 -cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:47:02 AM CEST IBM DSCLI Version: 5.2.410.333 DS:
IBM.2107-75M1041
ID Group State datastate Array RAIDtype extpoolID extpoolnam stgtype exts usedexts
RO 0 Normal Normal A0 5 PO extp PO ckd 873 873
Rl 1 Normal Normal Al 5 P1 extp P1 ckd 873 873
R2 0 Normal Normal A2 5 PO extp PO ckd 873 873
R3 1 Normal Normal A3 5 P1 extp P1 ckd 873 873
R4 0 Normal Normal A4 5 PO extp PO ckd 1018 999
R5 1 Normal Normal A5 5 P1 extp P1 ckd 1018 990
R6 0 Normal Normal A6 5 PO extp PO ckd 1018 990
R7 1 Normal Normal A7 5 P1 extp P1 ckd 1018 999
R8 0 Normal Normal A8 5 PO extp_PO ckd 873 873
R9 1 Normal Normal A9 5 P1 extp_P1 ckd 873 873
R1I0 0 Normal Normal AlO 5 P2 ForPserie fb 779 750
R11 1 Normal Normal All 5 P3 ForPserie fb 779 750
R12 0 Normal Normal Al2 5 P4 ForPserie fb 909 809
R13 1 Normal Normal Al3 5 P5 ForPserie fb 909 809
R14 0 Normal Normal Al4 5 P6 ForPserie fb 909 809
R15 1 Normal Normal Al5 5 P7 ForPserie fb 909 809

Figure 2-89 Ranks

Column stgtype indicates that ranks RO to R9 are formatted for System z (ckd) and R10 to
R15 are formatted for System p (fb).

Column ID shows that, for System p, each rank is assigned to an extent pool. In our project,
extent pools are defined as shown in Figure 2-90.

dscli Tsextpool -1  -cfg C:\Progra™1\IBM\dscli\profile\W10.profile

Date/Time: October 11, 2007 10:47:10 AM CEST IBM DSCLI Version: 5.2.410.333 DS:
IBM.2107-75M1041

Name ID stgtype rankgrp status availstor (2730B) %allocated avail reserved numvols numranks

extp_PO PO ckd 0 below 41 98 47 0 512 5
extp_ P1 Pl ckd 1 below 41 98 47 0 512 5
ForPserie P2 fb 0 below 29 96 29 0 5 1
ForPserie P3 fb 1 below 29 96 29 0 5 1
ForPserie P4 fb 0 below 100 88 100 0 6 1
ForPserie P5 fb 1 below 100 88 100 0 6 1
ForPserie P6 fb 0 below 100 88 100 0 6 1
ForPserie P7 fb 1 below 100 88 100 0 6 1

Figure 2-90 Extent pools

As shown, we defined 2 extent pools for System z (PO and P1) and 6 for System p (P2, P3,
P4, P5, P6, and P7).
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2.4.1 System z extent pools

This section applies to storage configuration for System z only.

On the System z extend pools (PO and P1) we defined 16 control units/ssids, 8 on extend
pool PO and 8 on extend pool P1 (see Figure 2-91).

dscli I1slcu -1 -cfg c:\pProgra~1'Iemidscliyprofile\HKMC_MOP. profile
pate/Time: October 16, 2007 4:14:53 PM CEST IBM DSCLI versijon: 5.2.420.682 DS: IBM.2107-73M1041
ID Group addrgrp confgvols subsys conbasetype

00 00 256 0xC000 3990-6

01 10 256 0xC100 3990-6

02 00 256 0xC200 3990-6

03 10 256 0xC300 3990-6

04 00 256 0OxC400 3990-6

as 10 256 0OxC500 3990-6

06 00 256 0OxC600 3990-6

7 10 256 0OxCc700 3990-6

08 00 256 0xCEBOO 2990-6

09 10 256 0xC900 2990-6

04 00 256 0xCAa00Q 3990-6

0B 10 256 0xXCBOO 3990-6

0cC 00 256 0xXCC00 3990-6

oD 10 256 0xCDOO 3990-6

0E 00 256 0OxCEOOQ 3990-6

oF 10 256 0OxCFO0 3990-6

Figure 2-91 CKD CU/SSIDs

Each control unit has a maximum of 256 addresses for defining volumes. Of these, 64 are
defined as base volumes 3390 model-9. The remaining addresses are defined as Parallel
Access Volumes (PAV) aliases. Every base volume has 3 aliases assigned. This distribution
of PAVs is not relevant anymore because HyperPAV is used. This means that all defined
aliases are gathered into one pool of aliases per CU/SSID. Those aliases can be used as
additional PAVs on any base volume when needed.

Figure 2-92 shows the volumes defined for CU/SSID 00.

dscli 1sckdvol -1 -cfg C:\Progra~1\IBM dscli’\profile\HKMC_MOP.profile

Date/Time: October 16, 2007 4:15:08 PM CEST IBM DSCLI Version: 5.2.420.682 DS: IBM.Z2107-75M1041

Name ID accstate datastate configstate deviceMTM volser datatype voltype orgbvols extpool sam cap (cyl) cap (10A9B) cap (2°30B)
- 0000 Online Normal Normal 3350-3 H15YP1 2330 CKD Ease - PO Standard 10017 8.5

- 0001 Online Normal Normal 3390-9 H15YS51 3390 CKD Base - PO Standard 10017 8.5

- 0002 Online Normal Normal 3350-3 H1PAG1 2390 CKD Ease - PO Standard 10017 8.5

- 0003 Online Normal Normal 3390-9 H1SMF1 3350 CKD Base - PO Standard 10017 5.5

- 0004 Online Normal Normal 3380-3 H1LOC1 CKD Base - PO standard 10017 8.5

- 0005 Online Normal Normal 3390-9 H1JESZ CKD Base - PO Standard 10017 5.5

- 0006 Online Normal Normal 3390-3 HIWO001 CKD Base - PO standard 10017 8.5

- 0007 Online  Normal Normal 3350-3 H10501 CKD Base - PO Standard 10017 8.5

- 0008 Online Normal normal 3350-9 H10502 CKD Ease - PO standard 10017 8.5

- 0009 Online  Normal Mormal 3390-32 H10UD1 CKD Base - PO Standard 10017 8.5

- 000A Online Normal normal 3350-3 H1TSO01 CKD Ease - PO standard 10017 8.5

- 000B Online  Normal Normal 3390-2 H1TS02 CKD Base - PO Standard 10017 8.5

- 000C Online Normal Normal 3390-9 H1W002 CKD Base - PO standard 10017 E.5

- 000D Online Normal Normal 3390-9 HICICS 3390 CKD Base - PO Standard 10017 8.5

- 000DE Online Normal Normal 3390-9 HIDES1 3330 CKD Base - PO standard 10017 E.5

- 000F Online Normal Normal 3390-9 XXCOOF 3330 CKD EBase - PO Standard 10017 8.5

= 003C online Normal Normal 3390-9 F1CO3C 3390 CKD Base - PO standard 10017 B.5

= 003D Online Normal Normal 3350-3 F1C03D 2330 CKD Ease - PO Standard 10017 8.5

- 003E Online Narmal nNormal 3390-9 F1CO3E 3390 CKD Base - PO standard 10017 B.5

- 003F Online Normal Normal 3350-3 F1CO3F 2330 CKD Ease - PO Standard 10017 8.5

- 0040 - - = - F1CO3F - CKD Alias 003F - Standard 0 0.0

- 0041 - - S - F1CO3F - CKD Alias 003F - standard 0 0.0

- 0042 - = - - F1CO3F - CKD Alias 003F - Standard o 0.0

= OOFA - ~ - - H1SYS1 - CKD Alias 0001 - standard 0 0.0 0.0
- 00FB - - P - H15Y51 - CKD Alias 0001 - Standard o 0.0 0.0
= 00FC - - - - H1SYS1 - CKD Alias 0001 - standard 0 0.0 0.0
- 00FD - - - - H15YP1 - CKD Alias 0000 - Standard o 0.0 0.0
= O0FE - - - - H1SYP1 - CKD Alias 0000 - standard 0 0.0 0.0
- 00FF - - - - H15YP1 - CKD Alias 0000 - Standard o 0.0 0.0

Figure 2-92 CKD Volumes on CU/SSID

2.4.2 System p extent pools

This section applies to storage configuration for System p only.

On our six extent pools we created LUNs. There are several possibilities for creating LUNs
depending on various criteria; in our case the LUNs were defined as shown in Figure 2-93 on
page 68.
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dscli 1sfbvol -1 -cfg C:\Progra™1\IBM\dscli\profile\W10.profile

Date/Time: October 11, 2007 10:49:46 AM CEST IBM DSCLI Version: 5.2.410.333 DS: IBM.2107-75M1041
Name ID accstate datastate configstate deviceMIM datatype extpool sam captype cap
(2~30B) cap (1079B) cap (blocks) volgrp

hkl P2 01 1000 1000 Online  Normal Normal 2107-900 FB 512 P2 Standard DS
150.0 - 314572800 VO
hk2_P2_01_1001 1001 Online  Normal Normal 2107-900 FB 512 P2 Standard DS
150.0 - 314572800 V1
hkl_P3_01_1001 1002 Online  Normal Normal 2107-900 FB 512 P4 Standard DS
150.0 - 314572800 VO
hk2_P3_01_1004 1003 Online Normal Normal 2107-900 FB 512 P4 Standard DS
150.0 - 314572800 V1
hkl P4 _01_1001 1004 Online Normal Normal 2107-900 FB 512 P6 Standard DS
150.0 - 314572800 VO
hk2_P4_01_1005 1005 Online  Normal Normal 2107-900 FB 512 P6 Standard DS
150.0 - 314572800 V1
hkl_P5_ 01 1002 1100 Online  Normal Normal 2107-900 FB 512 P3 Standard DS
150.0 - 314572800 VO
hk2_P5 01 1005 1101 Online  Normal Normal 2107-900 FB 512 P3 Standard DS
150.0 - 314572800 V1
hkl_P6_01_1002 1102 Online  Normal Normal 2107-900 FB 512 P5 Standard DS
150.0 - 314572800 VO
hk2_P6_01 1006 1103 Online  Normal Normal 2107-900 FB 512 P5 Standard DS
150.0 - 314572800 V1
hkl_P7_01_1003 1104 Online  Normal Normal 2107-900 FB 512  P7 Standard DS
150.0 - 314572800 VO
hk2_P7_01_1006 1105 Online  Normal Normal 2107-900 FB 512 P7 Standard DS
150.0 - 314572800 V1
hkl SAPLOG_P4 1200 Online  Normal Normal 2107-900 FB 512 P4 Standard DS
59.0 - 123731968 VO
hkl_SAPLOG_P6 1201 Online  Normal Normal 2107-900 FB 512  P6 Standard DS
59.0 - 123731968 VO
hk1_SAPLOG_P5 1300 Online  Normal Normal 2107-900 FB 512 P5 Standard DS
59.0 - 123731968 VO
hkl SAPLOG_P7 1301 Online  Normal Normal 2107-900 FB 512  P7 Standard DS
59.0 - 123731968 VO
hkl_P2_50_5000 5000 Online  Normal Normal 2107-900 FB 512 P2 Standard DS
150.0 - 314572800 V2
hkl_P4_50_5001 5001 Online Normal Normal 2107-900 FB 512 P4 Standard DS
150.0 - 314572800 V2
hkl_P6_50_5002 5002 Online  Normal Normal 2107-900 FB 512 P6 Standard DS
150.0 - 314572800 V2

Figure 2-93 LUNs definition

As shown in the figure, all LUNs are defined with 150 GB, except LUNSs that will be used for
MaxDB logging purposes, which are defined with 59 Gb.

The LUNSs are grouped into volume groups, and the volumes groups are presented to
System p LPARs according to a path. Figure 2-94 on page 69 shows the volume groups.

Note: We are not dealing with UNIX volume groups but with DS8300; the concept has
nothing to do with UNIX although the name is the same.
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dscli Tsvolgrp -1  -cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:49:59 AM CEST IBM DSCLI Version: 5.2.410.333 DS:
IBM.2107-75M1041

Name ID Type
hkpoclivel VO SCSI Mask
hkpoclivel FC4 V1l SCSI Mask
hkpoclivel FC V2 SCSI Mask
hkpoclivel FC2 V3 SCSI Mask
hkpoclivel FC3 V4 SCSI Mask

AT1 CKD V10 FICON/ESCON Al1

A11 Fixed Block-512 V20 SCSI Al1l
A11 Fixed Block-520 V30 0S400 A1l

Figure 2-94 DS8300 Volume groups

Volume group form VO is presented to the System p LPARSs. In Figure 2-95 on page 69 we
can see how volume groups are presented to LPARs. Volume groups V1 to V4 are used for
FlashCopy®. Other volume groups do not apply to System p.

dscli Tshostconnect -1  -cfg C:\Progra™1\IBM\dscli\profile\W10.profile
Date/Time: October 11, 2007 10:50:06 AM CEST IBM DSCLI Version: 5.2.410.333 DS: IBM.2107-75M1041

Name ID  WWPN HostType LBS addrDiscovery Profile portgrp volgrpID
atchtopo ESSIOport speed desc
hkpoclivel 0000 10000000C95FAA28 pSeries 512 reportLUN IBM pSeries - AIX 0 Vo SCSI-FCP

10332,10232,10032,10132,10202,10002,10102,10302 Unknown -

hkpoclivel 0001 10000000C95FB7A9 pSeries 512 reportLUN IBM pSeries - AIX 1V0 SCSI-FCP
10332,10232,10032,10132,10202,10002,10102,10302 Unknown -

hkpoclivel 0002 10000000C95FB4C7 pSeries 512 reportLUN IBM pSeries - AIX 2 V0 SCSI-FCP
10332,10232,10032,10132,10202,10002,10102,10302 Unknown -

hkpoclivel 0003 10000000C95FB726 pSeries 512 reportLUN IBM pSeries - AIX 3V0 SCSI-FCP
10332,10232,10032,10132,10202,10002,10102,10302 Unknown -

hkpoclive2 0004 10000000C95FB839 pSeries 512 reportLUN IBM pSeries - AIX 0 - SCSI-FCP
all Unknown -
hkpocTive2 0005 10000000C95FB7F9 pSeries 512 reportLUN IBM pSeries - AIX 1 - SCSI-FCP
all Unknown -
hkpoclive2 0006 10000000C95FB6C8 pSeries 512 reportLUN IBM pSeries - AIX 2 - SCSI-FCP
all Unknown -
hkpoclive2 0007 10000000C95FB5D9 pSeries 512 reportLUN IBM pSeries - AIX 3 - SCSI-FCP
all Unknown -

Figure 2-95 LUN masking

As you can see, volume group VO is presented to LPAR hkpoclivel, so only hkpoclivel is
able to see DS8300 FCP ports and therefore make use of the volume groups.
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Results overview

In this chapter we present an overview of the test cases performed during this test campaign
and provide selected run logs as well. Part 2 of this book provides more details and analysis
of some specific tests related to the four key performance indicators: RPM, MRP, Backflush

and Materials Ledger.
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3.1 RPM test

During the RPM test process we investigated two ways of running RPM:
» Using three separate jobs for three levels
» Using one job with one step for three levels

We also tested a running process with overlap timing between the different steps. Run 7 and
Run 10 are detailed in Chapter 4, “Rapid Planning Matrix” on page 79.

Conduction SAP values
duration in total total duration
Run_ID Date Job / Step start end min. duration in in min. Status Comments
RUNO0001 | 06.09.2007 ng g:lr:t 18;15 18;30 1_5 15 16 -3 separate jobs f(_;r 3 _Ievels. 2 jobs were canceled
because the log file size was full.
RPM Body - - -
RPM Trim 19:00 19:34 4 3 separate jobs for 3 levels. Log file size has been
RUNO0002 | 06.09.2007 | RPM Paint 19:19 19:23 4 16 16 incresed. The result has NOT included the run time of
RPM Body 19:30 19:38 8 time series creation.
RPM T”_m 10:50 10:56 6 3 separate Jobs for 3 levels. Number of parallel
RUN0003 | 07.09.2007 [ RPM Paint | _ 11:03 11:07 4 13 13 processes have been chenged from 40 to 21. The result
RPM Body 11:20 11:23 3 has NOT included the run time of time series creation.
RPM Trim 11:45 11:54 9
RPM Paint 11:54 11:56 2 1 job with 4 steps. 3 steps for 3 levels and last step for
RUN00O4 | 07.09.2007 RPM Body 11:56 11:58 2 2 % timeseries creatation.
PM Time Seri 11:58 12:13 15
TJob with 1 step for 3 levels. Number of parallel
RUN0005 | 07.09.2007 | oo Al 14:06 14:22 16 16 16 processes have been chenged from 21 to 66.
Tjob with 1 step for 3 levels. The RPM was blocked for
62 40 min. because the REORG of RUN00O5 was still
RUNO0O006 | 07.09.2007 | RPM All 15:44 16:46 62 62 running.
RUN0007 | 07.09.2007 RPM All 17:11 17:26 15 15 15 Same setting as RUNO0OS
Job for investigating RPM fatal errors. The job was
RUN008 | 10.09.2007 | RPM All 13:21 17:00 - canceled because of SQL lock of DB2.
10.09.2206 | PPDS Trim 22:25 2:40 5
RPM Trim 0:20 0:31 1
RUNO009 PPDS Paint 0:20 0:35 4 44 50 Overlap process with overwriting the exsiting plan.
11.09.2207 | RPM Paint :00 11:0. 3 orders and separate creating of time series
PPDS Body :00 11:1 13
RPM Body :55 12:1 17
16:10 17:04 22
PPDS Trim 16:10 16:13 3
RPM Trim 16:24 16:37 13
RUN0010 | 11.09.2007 [ PPDS Paint 16:25 16:26 1 19 2 Overlap process with reuser of the plan. orders and
RPM Paint 16:50 16:55 5 direct creating of time series
PPDS Body 16:50 16:51 1
RPM Body 17:00 17.05 5

Figure 3-1 RPM run log
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3.2 MRP test

The MRP test covers two steps: Vehicle and Made In Plant (MIP). Most of the tuning effects
are based on the optimization done at the application level, the number of parallel processes
used, and the optimization done at the database level. Run 14 is detailed in Chapter 5,
“Material requirements planning” on page 105.

Conduction SAP Value in
Run_ID Date Job / Step start end min. Total in min Status Comments
RUNO0001 12.09.2007 mgg ;z: :\/Ae\glde 182? 123; g; 128 One job with 2 steps (Vehicle and MIP)
RUN0002 |12.09.2007 mgg :Zi :\/ﬁ;lde 19:00 — : ~ ;\:Ivglizeg;;a.(ejobs for Vehicle and MIP, the result is not valid because of
RUN0003 |13.09.2007 msg :zi :\lﬁgicle 1212 1211&2 gg 121 g:leoﬁt;ev\\:zr;zt:ps (Vehicle and MIP), job started after applying SAP Notes
RUN0004 |14.09.2007 ml;:; ;2: R/A?Eicle 12% 122_? g? 121 gsfoﬁﬁe\(v/zrczcjfg:é\gagi:l:(cahnd MIP), job started after applying SAP Notes|
NS 1482007 i i i vt s T NOT W o
) e e o] o R st e
e O e 1 e e
T T e e e s N | (B P
RUN0009 [17.09.2007 W ;gg? g;gg g‘; o4 mgg ;g: \’cﬁglfrl‘eolge%o;ra\lel jobs for 9 plants. The job for HV21 was started
RUNO0010 |18.09.2007 msg ;2: :\/A‘Tgc'e 1313 ggg 12053 128 g::éo:nv:isEZSsE:éps (Vehicle and MIP), job started after patitioning in tabel
RUN0011 [18.09.2008 MEE ;2: ;\/ﬁgide 1;‘0‘2 1?2;3 32 39 g:zgog vRvggé.sr:qegdsir(l::/ae(rilti;leinagd/\g/:lP), job started after patitioning in tabel
RUN0012 |19.09.2007 mgg :2: \’\ﬁgicle ‘11221 12‘2‘(1) fg 39 hO;rier: with 2 steps (Vehicle and MIP), job started with 20% of planning
RUN0013 |19.09.2007 msg ;g: \’Cﬁgicle 15%‘ 12;1 13 2 hO:rier:: with 2 steps (Vehicle and MIP), job started with 20% of planning
RUN0014 [20.09.2007 '%W ;?g; S] (1)3 13 26 hO:rierc:): with 2 steps (Vehicle and MIP), job started with 20% of planning
RUNOO1S |21.95-2007 I%E :zi :‘/ﬁ;lde 15:1%‘ 12;‘2“ 33 3 \We stared 9 parallel jobs for Vehicle and 20 parallel jobs for MIP.

e 0b W 2-5Teps (VeIde and MPT. Job Started Wi B8 paralier—]
RUNO0016 [21.09.2007 MRP for Vehicle and MIP 16:00 16:35 35 35 processes and increased number range in table RESB and PLAF.

Figure 3-2 MRP run log
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3.3 Backflush test

74

The execution of the backflush test occurred with two different operating processes, either as
a single-step process or as a two-step process. Our best results were achieved on Runs 10
and 14. Chapter 6, “Discrete industries production confirmation: Backflush” on page 131
presents the details.

Conduction SAP values Total duration
Run_ID Date Job / Step start end duration in min in min Status  Comments
RUN0O0O1 24.09.2007 §|n9 e’SEeP gacE us| 18:30] _19:19] - -
RUN0002 [ 25.09.2007 ingle-step Backflus| 10:50]  12:52] 122 122
parallel processes. Job was cancele
RUNO0003 | 25.09.2007 [Single-step Backflush 13:50| 14:22 - - coursed by parallel processes
[RUNO0O4 | 25.09.2007 | 1St Step of two-step Backilush 17:15]  18:09) 52 52 . Job started without parallel processes.
| 1st step of two-step Backflush : 13 43
| 1st step of two-step Backflush : 1
| 1st step of two-step Backflush 1
| 1st step of two-step Backflush 44 11 jobs for 1st step of two-step Backflush and each one with one hour's data
25.09.2007 st step of two-step Backflush 44 volume (PP06 - PP15). Job started without parallel processes. Jobs with
RUNO0005 26 [')9 2007 1st step of two-step Backflush 4 396 user PP06 (production 6 AM - 7 AM) and PP07 (production 7 AM - 8 AM)
o 1st step of two-step Backflush 4 finished in short time because there is not production between 6 AM and 8
st step of two-step Backflush 4 AM.
| 1st step of two-step Backflush 44
| 1st step of two-step Backflush 4
st step of two-step Backflush 4
RUN0O0G [—25:09.2007 ] 921 921 One job with one step for 10 hours' data volume (50% of daily volume)
27.09.2007 _|2nd step of two-step Backflush
Tst stgp of twg-step Backilush with 1 One job with 2 steps for one hour's data volume (PP16). The activities have
e T 1450, 1501 64 been posted with 4 parallel processes in first step. The rest items have been
st step of two-step Backflush
RUN0007 | 26.09.2007 |without activities posting 15:01] 15:54 53 posted > P Ocessegy
(PP17). Job started with 5000 max. material flems in package and without |
RUN0008 | 26.09.2007 |1st step of two-step Backflush 18:50| 19:33 43 43 parallel processes
(PP20). This s not standard KPT because of project scope coding |
RUN0009 | 27.09.2007 _|Modified Single-step Backflush 11:16] 1152 36 36 modification. 10 parallel processes were configured.
Modified Single-step Backflush 16:00] 16:26 26 27 One job for modified Single-step Backflush with one hour's data volume
RUN0010 | 27.09.2007__[Backflush 16:27]  16:28 1 (PP21). This is not standard KPI because of project scope coding
. Job started witl parallel processes ant max. material items
RUNO011 | 27.09.2007 |1st step of two-step Backflush 21:07| 21:41 34 34 in package. In parallel we started also the payroll and load runner.
(PP23). Job started with 40 parallel processes and ol max. matenal ltems
34 34 in package. At this moment, the payroll job and load runner which started in
RUN0012 | 27.09.2007 |1st step of two-step Backflush 22:05| 22:39 last run were still running.
27.09.2007 23:20] One job with one step for 4 hours' data volume. At this moment, the payroll
RUNOO13 28.09.2007 _[2nd step of two-step Backflush 7:40] 2 500 job was still running.
(PP2Z). This Is not standard KPT because of project scope coding |
31 31 modification. 80 parallel processes were configured. In parallel we started
RUN0014 28.09.2007 |Modified Single-step Backflush 14:45| 15:16 also the payroll and load runner.
- This is not standar ecause of project scope coding
32 32 modification. 80 parallel processes were configured. At this moment, the
RUN0015 | 28.09.2007 |Modified Single-step Backflush 15:50]  16:22 payroll job and load runner which started in last run were still running.

Figure 3-3 BF run log
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3.4 ML test

The ML test is divided into multiple steps corresponding to a required process for generating
documents on calculated data. Complete details about Run 10 are presented in Chapter 7,

“Materials ledger” on page 161. The KPI was achieved by working at the code level and at the
database optimization level.

RUNO1 SELECT MATERIALS 21:03:30{ 21:06:09| 159 .
RUNOT DETERMINE COSTING SEQ. 21:06:09] 3:02:15] 21366 Tes‘”’ o e CASE fk°'tM." W'S’g SFOI
RUN0001 RUNOT SNGL-LVL PRICE DETERM. 3:02:16] 51927 8231 668.47 Ei:bzr’:;ge;zi;e’:: de(nf;: mamory
RUNO1 MULTILEVEL PRICE DETER 5:19:27| 5:31:57] 750 bufsize 2000) !
RUNOT CLOSING ENTRY 5:31:57| 8:11:59] 9602
RUNO2 SELECT MATERIALS 11:58:26( 12:01:33| 187 .
16102007  |RUNO2 DETERMINE COSTING SEQ. 13:52:15] 14:04:00 712 ::fatlI’;”p‘f{f’;;’;?;ﬁfert'\gi';:gg SFOI
RUN0002 17.10.2007 RUNO2 SNGL-LVL PRICE DETERM. 14:10:39( 14:23:12] 753 256.03 number range buffyered (main mémow
o RUN02 MULTILEVEL PRICE DETER 17:31:08( 21:19:38| 13710 : !
bufsize 2000)
RUNO3 SELECT MATERIALS 0:05:1 0:08:03] 165 Test run type CASE1 for ML with 60
RUNO3B DETERMINE COSTING SEQ. 0:48:06{ 10:55:10 424 parallel processes, paket size 50, F|
RUNO0003| 18.10.2007 |RUNO3 SNGL-LVL PRICE DETERM. 1:15:3. 1:28:09 757 212.50 number range buffered (main memory,
RUNO3 MULTILEVEL PRICE DETER 1:52:48| 13:58:14 7526 bufsize 2000) - modified coding! for
RUNO3 CLOSING ENTRY 14:10:02 15:14:40| 3878 Closing step
Client requested test run type CASE1 for
ML ONLY Closing step step with 60
RUNO0004| 18.10.2007 |RUNO4 CLOSING ENTRY NO BUFFER 0.8364 | 0.9687 11431 190.52 parallel processes, paket size 1, Fl
number range NOT buffered - modified
coding! for Closing step
RUNO5 SELECT MATERIALS 4:54:01] 14:56:47, 166 Test run type CASE1 for ML with 60
RUNO05 DETERMINE COSTING SEQ. 4:56:47] 15:04:23| 456 parallel processes, paket size 50, FI
RUNO0005| 19.10.2007 |RUNO5 SNGL-LVL PRICE DETERM. 5:04:23[ 15:19:04 881 246.10 number range buffered (main memory,
RUNO5 MULTILEVEL PRICE DETER 5:19:04[ 17:31:39 7955 bufsize 2000) - modified coding! for
RUNO5 CLOSING ENTRY 7:31:39 19:00:07| 5308 Closing step
Test run type CASE1 for ML with 60
parallel processes, paket size 50, FI
RUNO0006| 19.10.2007 |RUNO6 MULTILEVEL PRICE DETER 0.88885 | 0.92891 3461 57.68 number range buffered (main memory,
bufsize 2000) - modified coding! for
Closing stej
RUNO7 SELECT MATERIALS 22:23:48 :27:50)] 242 Test run type CASE1 for ML with 60
RUNOQ7 DETERMINE COSTING SEQ. 22:28:28| 22:35:28 420 parallel processes, paket size 50, F|
RUNO0007| 19.10.2007 |RUNO7 SNGL-LVL PRICE DETERM. 22:37:59| 22:55:10 1031 42.93 number range buffered (main memory,
RUNO7 MULTILEVEL PRICE DETER 23:00:46| 23:15:29 883 bufsize 2000) - modified coding! for
Closing step
RUNQ8 MULTILEVEL PRICE DETER 9:37:22| 11:23:21 6359 Test run type CASE1 for ML with 60
RUNO08B MULTILEVEL PRICE DETER 11:30:16] 13:08:03| 5867 parallel processes, paket size 50, Fl
RUNO0008| 22.10.2007 number range buffered (main memory,
bufsize 2000) - modified coding! for
Closing step
RUNO9 SELECT MATERIALS 0:34:48| 20:37:50) 182 Test run type CASE1 for ML with 60
RUNO09 DETERMINE COSTING SEQ. 0:39:45( 20:47:14 449 parallel processes, paket size 50, FI
RUNO0009| 22.10.2007 |RUNO9 SNGL-LVL PRICE DETERM. 0:51:04( 21:08:16 1032 198.73 number range buffered (main memory,
RUNQ09 MULTILEVEL PRICE DETER 21:15:28| 22:22:48 4040 bufsize 2000) - modified coding! for
RUNO9 CLOSING ENTRY 22:22:48| 0:06:29| 6221 Closing step
RUN10 SELECT MATERIALS 15:41:41] 15:44:33| 172 Test run type CASE1 for ML with 60
RUN10 DETERMINE COSTING SEQ. 5:44:32[ 15:52:12 460 parallel processes, paket size 50, F|
RUNO0010| 23.10.2007 |RUN10 SNGL-LVL PRICE DETERM. 5:52:12 16:08:20 968 217.70 number range buffered (main memory,
RUN10 MULTILEVEL PRICE DETER 6:08:20( 17:21:33] 4393 bufsize 2000) - modified coding! for
RUN10 CLOSING ENTRY 7:21:34[ 19:19:23 7069 Closing step & Loadrunner users
RUN11 SELECT MATERIALS 11:56:14/ 11:58:56 162 "
RUN 11 DETERMINE COSTING SEQ. 11:58:55] 12:06:17] 442 ::f;lI’;‘I"p‘r‘g"ceescsg‘?azt'\gi';g‘”s‘g «
RUN0011| 24.10.2007 RUN11 SNGL-LVL PRICE DETERM. 12:06:17 12:23:11 1014 196.20 number range buffvered (main mémory
A RUN11 MULTILEVEL PRICE DETER 12:23:11] 13:19:09| 3358 bufsize 2000) - modified coding! for !
RUN1T1 CLOSING ENTRY 13:19:09( 15:12:25| 6796 Closi tep & Load g
[RUNTT CLOSING REVERSAL 16:10:57| 174754, 5817 0sing step & Loadrunner users
Test run type CASE3 for ML with 60
parallel processes, paket size 50, F|
RUNO0012| 24.10.2007 |[RUN12 CLOSING ENTRY 17:56:28| 19:29:53 5605 93.42 number range buffered (parallel
buffering, bufsize 2000) - modified
coding! for Closing step
RUN13 CLOSING REVERSAL 20:22:03] 21:30:35] 4112 Test run type CASES3 for ML with 60
RUN13 CLOSING ENTRY. 21:36:28| 22:49:31 4383 parallel processes, paket size 50, F|
RUNO0013| 24.10.2007 73.05 number range buffered (parallel
buffering, bufsize 2000) - modified
coding! for Closing step
RUN0014| 25.10.2007 |RUN14 SETTLEMENT 9:44:17 | 9:56:46 749 12.48 :f:éé:sneiememem with 40 parallel
RUN15 SELECT MATERIALS 14:11:42] 14:14:31 169 Test run type CASE1 for ML with 60
RUN15 DETERMINE COSTING SEQ. 14:14:30] 14:22:01 451 parallel processes, paket size 50, F|
RUNO0015| 25.10.2007 |RUN15 SNGL-LVL PRICE DETERM. 14:22:01] 14:36:58 897 25.28 number range buffered (parallel
[RUN15 MULTILEVEL PRICE DETER 14:36:58 buffering, bufsize 2000) - modified
| coding! for Closing step & Loadrunner
|RUN16 SELECT MATERIALS 17:23:17] 17:27:53 276 Test run type CASE1 for ML with 60

Figure 3-4 ML run log
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Part 2

Test details

In this part we provide details about how we configured our test environment, conducted the
benchmark tests, and tuned the four major application scenarios, as well as the
non-functional requirement tests, for optimum performance.

This part contains the following:

>

>

>

Chapter 4, “Rapid Planning Matrix” on page 79

Chapter 5, “Material requirements planning” on page 105

Chapter 6, “Discrete industries production confirmation: Backflush” on page 131
Chapter 7, “Materials ledger” on page 161

Chapter 8, “Compression/decompression test with MRP” on page 197

Chapter 9, “Non-functional requirements” on page 207

Chapter 10, “Conclusions” on page 217
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Rapid Planning Matrix

The RPM scenario takes place in the APO system. The purpose of this test is to verify that
the RPM job scenarios can be completed within the required time frame—30 minutes—on the
IBM system z and p configuration. This test also provides an indication of the optimal settings
for those parameters that are most important for performance.

Ten runs were performed for this KPI. Run 7 and Run 10 are discussed in detail here. These
particular runs were chosen for discussion because they use two different methods of
handling the RPM execution process.

The topics included in this chapter are:

4.1, “RPM test overview” on page 80

4.2, “RPM Run0007 (Scenario 1)” on page 83

4.3, “RPM Run0010 (Scenario 2)” on page 88

4.4, “Results overview” on page 92

4.5, “Analysis of System p infrastructure layer test results” on page 93
4.6, “Analysis of System z infrastructure layer test results” on page 102
4.7, “Conclusions: Results and recommendations” on page 103

vyVVyVYyVYVYYVYYyY
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4.1 RPM test overview

This section provides an overview of the RPM test scenarios, which are based on iPPE and
Rapid Planning Matrix Vehicle, along with data generation, parameters set up, test execution
steps, the test deliverable, target time, and reset mechanism.

Define iPPE Transfer iPPE Create PDS Create Sales Create Vil Transfer Sales
in SAP ERP to SAP SCM in SAP SCM Order in SAP ERP in YMS Order to SAP SCM
Define PYS, Transfer iPPE Create PDS Create Sales Create Yehicle Tranzfer Sales
ACT, FLO to SAP SCM fromiPPE in Qrder with Master [(e.q. Crcer to SAP
wig CIF SAPSCM Customer, FSC WIM iR RS SCMwia CIF

Material,

requestedd

delivery date,

required oty

and char. valus

assignment

Planned Order

Creation Update Update VM5 Run S2L
in SAP SCM ISR
Run PP Calculate Fun RPM Uplate Create
Hewuristics to timestamp anc planned date f summarized
create Planned update time far “ehicle JIT-Zall in SAP
COrder datetime to haster ERF

Planned Craer

| Fun Production Confirmation in S&F SCi |
[ Fun =ingle-Step Backflush in SAP ERP |

General Step

- Performance Check Step

Figure 4-1 Test scenario 1a - RPM

4.1.1 Purpose of the test

The RPM scenario takes place in the APO system. The purpose of the test is to execute the
RPM jobs in 30 minutes or less on the IBM System z and System p configuration. The test
also provides an indication of the optimal settings for those parameters that have the greatest
effect on performance.

4.1.2 Master data and volumes

80

The master data to consider for this test includes the iPPE structures and material master.
For the scope of the performance test it is assumed that the configurable material is defined
at FSC (full spec code = model index level and year).

The customer uses a three-level iPPE structure: Finished product, Body in paint, and Body in
white. There will be orders at each of these three levels, and on each level there will be 1800
material variants for each model.
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3 Level iPPE Structure
for 1 Car Model

Figure 4-2 Customer PVS Structure

Table 4-1 shows the quantities and types of data generated in zPOC for this scenario.

Table 4-1 Generated data type and quantities

Item

Number of data fields (rounded)

Number of vehicles produced per month

187500 (7500/workday)

Number of orders per configurable material

8929

Configurable material (model/year)

213

Characteristics on FSC

Max. 300, average 200 per vehicle

Material variants on finished product level

1800*21= 37800

Material variants on body in white level

1800*21= 37800

Material variants on painted body level

1800*21= 37800

Number of components per vehicle 1200
Number of components per finished product order | 1000
Number of components per painted body order 20
Number of components per body in white order 200
iPPE structures 21*3
Material master records 2087400
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4.1.3 Master data

The customer provided the following data, which is required for the RPM execution:

>

»

»

23 plants:

— 7 vehicle plants

— 6 engine plants

— 3 T/M plants

— 2 raw material plants

— 1 seat plant

— 4 additional plants, like sales, knock down (KD), and so forth

Material master: 630000 (for trim line)

iPPE: 21 access nodes with 3 levels, routings for each of the 21 model code/year and
level, line design for each plant and level

21 models (iPPE access nodes) are equally distributed in the 7 vehicle plants
Production versions

Cost collectors with preliminary cost estimation and standard cost estimation for each
FSC

PDS of all 63 structures (21 models * 3 levels = 63 PDS)
Customer master

Sales orders for two months (187500 per month)

Table 4-2 summarizes the parameter settings for the execution of this scenario.

Table 4-2 Settings

Parameter Settings
Transaction code /SAPAPO/CDPSBO - production planning run
Time profile SAPO001 (planning period -2 to +3 months)

Propagation range

SAPALL

Heuristic

ZAP_MRP_001 (Comp. acc. LLevl Code)

Add-on program

Upload sales order

4.1.4 Test execution

We performed the following steps for this scenario:

N o o~ 0 Db~

Time series generation

Run Heuristic for finished product material in all plants in parallel
Run RPM for finished product material in all plants in parallel
Run Heuristic for painted body material in all plants in parallel
Run RPM for painted body material in all plants in parallel

Run Heuristic for body in white material in all plants in parallel
Run RPM for body in white material in all plants in parallel
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4.1.5 Test deliverable

The following results were generated:

» Time series generation: Confirm that generating the time series after the BOM explosion
gives better performance then generating it at the same time.

» Test series to determine optimal degree of parallelism: Measure different degrees of
parallelism, specifically 10, 20, 30, 40, 50, 60, 70, and 80 parallel processes used for the
RPM call.

4.1.6 Test reset mechanism

The test is reset by shutting down the servers and going back to a backup in the state directly
before executing the test.

4.1.7 Target time

The target time for the test is 30 minutes.

4.1.8 Activities

4.2 RPM

For the verification of the runtime we created a job that included the steps listed in 4.1.4, “Test
execution” on page 82.

We ran the tests in two different ways:

1. Run all the steps in sequence, referred to as Scenario 1 or Run0007.

2. Run the test with cascading steps to simulate a more realistic situation, referred to as
Scenario 2 or Run0010.

Run0007 (Scenario 1)

Before the actual test started we generated Planned Orders to satisfy the demand coming
from customer orders. We generated the Planned Orders for all three levels of the Bill of
Material (finished product, painted body, and body in white). These Planned Orders were then
used during the RPM Call as input elements.

We ran the RPM Call in the background with the help of the SAP job engine.

In the job definition you can specify that the job should use parallel processing, but this
feature does not work for the RPM Call because each Job can use only one single session
process.

This means that we need to create separate jobs to be able to use parallel processing. To
avoid a bottleneck in the live cache we created seven jobs per plant for each level that can run
in parallel (see Figure 4-3 on page 84).
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Figure 4-3 Destinations for Parallel Processing

Figure 4-4 shows the variant we created for background execution for the three levels of the
Bill of Material.
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Figure 4-4 Variant for RPM Call Trim

For the RPM calls of the body in white and the painted body the product selection varies
(Body: M*_07_KHP, Paint: M*_07_KHB) but the other settings remain the same.
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The settings for the production planning run are shown in Figure 4-5.
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Figure 4-5 Production planning run

We changed a number of the parameters for performance reasons. The changes are
summarized in Table 4-3 and discussed in detail in the steps that follow the table.

Table 4-3 Scenario 1 parameter changes

"SHAREDSQL_COMMANDCACHESIZE"

ID Parameter Old value New value
01 Overwrite mode for the log area unselected selected
02 Create a log backup every __ minutes 300 minutes 180 minutes
03 Automatic log backup (After adjustments Off On

for Parameter 01 and 02)
04 liveCache Database Parameter 262144 2621440

05 Log files size

LOGO001 with 1 GB
LOGO002 with 7 GB

LOGO001 with 1 GB
LOGO002 with 7 GB
LOGO003 with 30 GB
LOG004 with 30 GB

06 Number of parallel processing

40

66
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1. We increased the log files sizes in live cache to avoid the automatic cancellation of jobs.

2. We changed the log writing mode to allow it to overwrite. By default, the log area can be
overwritten only if the appropriate log entries have been backed up. You must therefore
make regular log backups.

3. Due to limited disk space, and also to ensure optimal performance and throughput, we
decided to change the configuration of the log area so that the logs can be overwritten
(Figure 4-6). The log area is overwritten cyclically, even if one does not perform any log
backups.
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Figure 4-6 Parameter 01: Log settings

4. We decided that the log backup should be performed every 180 minutes to recycle storage
space, as shown in Figure 4-7.
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Figure 4-7 Parameter 02: Backup medium
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5. We checked, with transaction LC10, that the Automatic Log backup was switched on

(Figure 4-8).
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Figure 4-8 Parameter 03: Automatic log backup

6. We increased the parameter "SHAREDSQL COMMANDCACHESIZE" to allow additional caching

for the SharedSQL statements (Figure 4-9).
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Figure 4-9 Database parameters
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7. With the help of the Database Manager tool we checked that the new log areas had been
configured and also that the size of the new log areas was correct (Figure 4-10).
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Figure 4-10 Database Manager tool

4.3 RPM Run0010 (Scenario 2)

In terms of day-to-day activity at the client site, Run 10 corresponds most closely to reality by
using the most suitable process with overlap between the sub-tasks.

RPM job with overlap processing
1 job with 4 Steps

Parallel processing in steps 2 & 3

«——Step 1 Step 2 Step 3 Step 4

>
»

PPDS (Trim) | RPM (Trim) | RPM (Paint)| RPM (Body)

|PPDS (Paint) | PPDS (Body

time

v

Figure 4-11  RPM Jobs with overlap processing

SAP application layer

In this scenario we ran the steps of the RPM Call in an cascading mode to test a more

realistic situation. We performed the overlap process by specifying the reuse mode as "Use
suitable receipt elements" in Heuristic ZAP_PP_002.
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The cascading process steps are as follows:

1. Create Planned Orders for the customer orders on the finished product level.

2. Do an RPM Call of the finished product level to determine the dependent requirements for

the body in white.

3. Use the result of the RPM Call for the finished product to do a planned order creation for

the painted body.
4. Do an RPM Call for the painted body.

5. Use the result of the RPM call for the painted body to do a planned order creation for the

body in white.
6. Do an RPM Call for the body in white.

General setup

Table 4-4 provides an overview of the SAP parameters that were changed in profile settings
for the system. Details about each parameter follow the table.

Table 4-4 SAP parameter setup

ID Parameter Old value New value

01 timestamp_duration_add 1800 60

02 Number of parallel sessions 40 23

03 Heuristic setting of ZAP_PP_002 Delete unfixed Use suitable
Reuse mode receipts receipt elements

04 RPM time series Do not generate Generate directly

05 Live Cache parameter SHAREDSQL Yes No

Parameter 01: timestamp_duration_add
During the RPM Call process various time series are generated in the background. The time

series generation is blocked if a reorg process is already running in the background and

postponed to half an hour later even if such a long time is not needed. We modified the coding

and set the parameter timestamp_duration_add to only one minute.

Rgport RPH_TIMELIMES_CREA A tva
I I ) B e
REQN0 b1
datleval = "1
EXIT
EMDIF
- L] E b, SLaFLIAD 10 & CarLain Lipe
GET TIME STANP FIELD Tv_now
{ REPLACE e T
. CALL FUMCTION "TIMESTARP_DURAT IOM_KDD"
- EXFORTIMG
", timestanp_in 1v_now
) @aration ® 1800 " Ral? an hour
" = .
INPORTING

tiaditanp_out = 1v_now
CALL FUNCTION 'TIRESTAHP_DURAT DON_RGG '

EXPORTING
timsstanp_in = Iw_now
duration n B0 " half an hour
unit = "§"
[HPORT MG
tisEstanp_outl = Iv_now

*}  REPLALE

CALL FURCTION *Jog CLOSE"
EXPORT ING

Jobcount s 1v_jebCount
JREFERR 8 Tl -
sdlgtrodt = Tv_date

COMYERT TIME STARP Tv_now TINE DOME sy-zonlo INTO DATE Tw_date TIRE Tv_tiae

Figure 4-12 RPM_timelines_create
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Parameter 02

The number of parallel processes is reduced from 40 to 23. The reason for this change is that
a maximum of only 23 processes is needed in each step: 21 processes for 21 matrixes in
each level and 2 processes for PP/DS.

Change View "Destinations for Parallel Processing”; Oven
A v e | D B R EE
Destnations for Paralled Processing
Deasinain |rdumber __|Craated |Craatag
hapocived_DaB_00 Z Ds0R2007 LW [=]

Figure 4-13 Destinations for parallel processing

Parameter 03
ZAP_PP_02 is a modified copy of the standard heuristic SAP_PP_02. SAP_PP_02 is
available in every SAP system as the standard.

In the heuristic settings for ZAP_PP_02 we changed the value from “delete unfixed receipts”
to “use suitable receipt elements” because this mode will be used in the customer’s real
production mode. This setting means that we do not generate new planned orders for the
amount of already existing ones (for example, from a previous run) to satisfy the demand.
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Figure 4-14 Heuristic settings

Parameter 004

For the RPM Call we left the parameter “RPM time series - generate directly” because this is
done in parallel with the RPM Call process and does not use performance from the RPM Call.
The REORG job after RPM might block the time series generation; by choosing this option we

also make sure to eliminate such a possibility.
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Figure 4-15 RPM Call Settings

4.4 Results overview

This section presents an overview of the test runs; details are provided in subsequent
sections.

Scenario 1

Job f
Run_I0 Date Step Start End Duration in min.
RUMNOOOD? | O7 002007 [ RPM AL 1711 17 26 15

Figure 4-16 Run 7 results

Scenario 2

RFrd Total
Job ! Duration in duration in | duration
Run_ 10O Date Step Start End min. mir. in min.
FFDS
e Trim 1610 1613 3
FFRDS
RUNDOD Faint 1625 1626 1 10 a9
14092207
FFD5
Body 1650 1651 1

Figure 4-17 Run 10 general results
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Based on the given customer data (375000 fully configured vehicle orders) we achieved a run
time of 15 minutes for scenario 1 and 22 minutes for scenario 2.

In both scenarios the processes are highly scalable and the KPI of 30 minutes requested by
the customer is greatly improved upon.

The second approach is widely used by our real-world customers and is therefore the
scenario recommended by SAP.

4.5 Analysis of System p infrastructure layer test results

In this section we present the system activity summary for the five System p server LPARs
during the run. The whole run began at 16:10 and finished at 17:05. The KPI itself covers only
the RPM steps for “Trim”, “Paint”, and “Body”, which lasted 22 minutes.

4.5.1 CPU details

In the following graphs we present the detailed CPU activity on LPARs hkpoclive1 and
hkpoclive2. There is no CPU load on the other partitions because they are not used by the
RPM process.

CPU Total hkpoclive1 9/11/2007
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Figure 4-18 CPU details for hkpoclive1

In Figure 4-18 it is interesting to note that the CPU usage peak at 17:20 is due to a CPU 1/O
wait. At this particular moment the wait% is up to 63%. In 4.5.3, “Disk details” on page 95 we
study the disk behavior to get an explanation of that point. There is almost no AIX kernel CPU
usage; almost all is used by the liveCache itself.
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CPU Total hkpoclive2 9/11/2007
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Figure 4-19 CPU details for hkpoclive2

For LPAR hkpoclive2, Figure 4-19 does not show any unexpected behavior. CPU usage
peaks at 40% and there is almost no wait%. Looking at the CPU distribution, we would see a
homogenous CPU load distribution in both cases.

4.5.2 Memory details

94

In this section we present the memory details at the LPAR level.

Memory hkpoclive1 9/11/2007

——Real Used(MB)
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Figure 4-20 Free memory on hkpoclive1

At the moment of the run, hkpoclive1 had 196 GB RAM configured. As shown in Figure 4-20,
hkpoclive1 used memory and available memory is about 135 GB during the whole run; the
liveCache needed some more memory (15 MB). The system has no problem on that side.
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Figure 4-21 Free memory on hkpoclive2

During this run, the SCM SAP processes on hkpoclive2 needed some additional memory, as
show in Figure 4-21. At the moment of the run hkpoclive2 had 56 GB RAM configured, but we
can see that free memory is never less to 26 GB, which is about 50% of the configured
memory.

4.5.3 Disk details

Disk transfers
Disk transfers on hkpoclive1 are shown in the next two figures.

Disk transfers per second hkpoclive1 9/11/2007
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Figure 4-22 Disk transfers on hkpoclive1

In Figure 4-22, disk transfers on hkpoclive1, we can see that hdisk12 and hdisk 13 have a
peak rate of up to 1200 I/O per second. Remember that they are LUNs defined on the storage
subsystem, as explained in 2.2.5, “Storage subsystem configuration” on page 30. That is the
reason we see so much I/O per second. HdiskO and hdisk1 hold rootvg, so we do not expect
much activity there.
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Disk transfers per second hkpoclive1 9/11/2007
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Figure 4-23 disks transfers on time frame

The interesting data in Figure 4-23 shows that there are peaks in disk activity at 16:33 and
16:44, corresponding to CPU peaks on hkpovlive2, which is logical and normal considering
the application behavior.

The next two figures show disk activity on hkpoclive2.

Disk transfers per second hkpoclive2 9/11/2007
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Figure 4-24  Disk transfers hkpoclive2

Regarding disk transfers on hkpoclive2, we can see Figure 4-24 that hdiskO and hdisk1 (SAP
application and operating system on the volume group rootvg) have peaks that extend almost
their maximum capacity in I/O per second. We probably have a contention there.
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Disk transfers per second hkpoclive2 9/11/2007
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Figure 4-25 Disk transfers on time frame

Figure 4-25 shows a concrete peak in disk activity at 16:21, corresponding with the CPU
peak. Here we first note that this peak does not affect the run because it is not sustained, but
we do have a small contention there. The cause of this contention is that SAP writes on
rootvg at the same time as the sustained activity, so the corrective action we adopted is to
create a separate volume group on a separate disk, striping the logical volume, and thereby
we eliminated the contention.

Regarding disk analysis, everything was OK during the run, and on a purely technical level
the Montpellier team fixed the contention. We now check the 1/O adapters.

I/0 adapters
Regarding I/O adapters on hkpoclive1, Figure 4-26 shows that the load is well balanced.
Disk Adapter hkpoclive1 (KB/s) 9/11/2007
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g
40
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10
0 — — — —

Figure 4-26 I/O adapters load
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4.5.4 Network details

This section concerns the TCP/IP network usage profile.

Network /O hkpoclive1 (KB/s) 9/11/2007
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Figure 4-27 hkpoclive1 network I/O per adapter
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Figure 4-28 hkpoclive2 network I/O per adapter

Figure 4-28 and Figure 4-29 show the network load by adapter. We notice that the highest
load is on en0 adapters, which is logical because these adapters are connected to the 1 Gbps
network for server communications.
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Figure 4-29 hkpoclive1 network I/O

We can also see that reads and writes are inverted in hkpoclive1 and hkpoclive2, which is
also logical because these two servers have a very strong bidirectional communication.
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Figure 4-30 hkpoclive2 network I/O

No network errors were detected, and overall there was no contention due to the network
architecture.
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4.5.5 Top processes
In this section we determine what the top CPU and memory consumers are.

High CPU use

As Figure 4-31 shows, the top demands on the CPU during the run are labeled as kernel.
These are the liveCache processes.

Figure 4-32 shows the top CPU demand processes are disp+work (SAP processes) and
db2sysc (DB2 connect, connection manager between DB2/Z and SAP).

The CPU is primarily used by core SAP or DB2 processing.

CPU% by command hkpoclive1 9/11/2007
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Figure 4-31 hkpoclive1 top CPU
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Figure 4-32 hkpoclive2 top CPU
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High memory use
The next two figures deal with memory use.

In Figure 4-33 we see that during the run, the highest memory use is labeled as kernel.
These are the liveCache processes.

Figure 4-34 shows the highest memory use per process was by disp+work (SAP processes)
and db2sysc (DB2 connect, connection manager between DB2/Z and SAP).

The same conclusion can be made for memory use as for CPU use, namely that most of the
memory consumed is due to the core SAP or DB2 processes.
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Figure 4-33 hkpoclive1 top memory
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Figure 4-34 hkpoclive2 top memory

4.5.6 System p architecture conclusions

At the infrastructure level, System p servers perfectly responded to run 10 needs. Absolutely
no negative impact was experienced at this level during the run.
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4.6 Analysis of System z infrastructure layer test results

102

From System p performance analysis we saw that there is no activity on the ECC LPAR. As a
consequence there is no need to analyze the activity on the MVH1 database, so we limit
ourselves to only reporting about the SCM database (MVH2). The run consisted of four parts:
PPDS-Trim, RPM-Trim & PPDS-Paint, RPM-Paint & PPDS Body, and RPM-Body. The
following results were obtained:

1. PPDS-Trim began at 16:10 and finished at 16:13, lasting 3 minutes.
2. RPM-Trim & PPDS-Paint began at 16:25 and finished at 16:36, lasting 11 minutes.
3. PRM-Paint & PPDS-Body began at 16:50 and finished at 16:54, lasting 4 minutes.
4. RPM-Body began at 17.00 and finished at 17.04, lasting 4 minutes.

Figure 4-35 shows the LPAR summary for the three RPM steps (2, 3, and 4) for run 10.

The CPU utilization and the DASD rate for LPAR MVH2 is low. The peak CPU usage is 18%
of eight CPs. The load shown gives no reason for further investigation or preparation of more
detailed reports. There are no bottlenecks on MVH2.

RPM -run 10
CPU Utilization and DASD Activity
System: MVH2 , Day: 09/11/2007

r 500

‘—CPU Utilization ——Dasd Rate (Y2)

Figure 4-35 LPAR overview RPM run 10

Table 4-5 summarizes the time observed for DB2 processing using DB2 Accounting reports.

All times are given in seconds and are averages based on the number of accounting records
collected during the interval.

Table 4-5 DB2 times RPM run 10

RPM run 10 STEP 2 STEP 3 | STEP 4
in second | in second | in second
APPL (CL.1) Elapsed 0.018728] 0.013775] 0.014525
DB2 (CL.2) Elapsed 0.002969] 0.001160] 0.001567
DB2 (CL.2) CPU 0.001396] 0.000755] 0.000810
DB2 (CL.2) Suspended 0.001536] 0.000393] 0.000739
DB2 (CL.2) Not Accounted 0.000037] 0.000013] 0.000018
Accounted records # 400 150 150
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The average elapsed time spent in DB2 is between 1 and 3 milliseconds. In step 2 and step 4
half of this time is spent in suspension. More than 96% of the suspension time in all three
steps is because of synchronous write I/O on the DB2 logs.

Table 4-6 shows that the DB2 activity is very low and the number of SQL statements executed
per second is few.

Table 4-6 SQL activity (Step 2)

RPM run 10 SQL activity,
per second
SELECT 0.00
INSERT 0.38
UPDATE 0.40
DELETE 0.05
PREPARE 0.22
DESCRIBE 0.02
DESCRIBE TABLE 0.00
OPEN 1.97
CLOSE 0.18
FETCH 1.97

Because the KPI is achieved and the DB2 activity is very low, no more investigation has been
done.

4.7 Conclusions: Results and recommendations

The runs RUN0005 and RUN0OOO7 (Scenario 1) are considered as valid test runs for the RPM
KPI; the best run time achieved was 15 minutes. RUN0O010 (Scenario 2) is also a valid test,
which uses overlap mode to best simulate the client’s daily activity.

Table 4-7 Run results

Job / Duration in
Run_|ID Date Step Start End mirn.
RUHNOM5 07.08.2007 [ RPW A 14:06 14:22 16
RUNOOOT 07.05.2007 | RPK A 1711 17:26 15
RUMNGI0 11.08.2007 | 3 job= 16:110 17:04 22

Results

During the performance test there were different ways to run the RPM because of the client’s
specific three-level iPPE (Trim, Paint, and Body).

The possible runtime strategies are:

» Parallelization of all 63 matrixes (all planned orders at the three levels are created
beforehand).

» Level by level (planned orders are created level by level, RPM runs level by level,
sequential jobs for the three levels).

» Overlap scenario (planned order trim for one model, RPM trim, planned order paint for one
model, RPM paint, planned order body for one model, RPM body, job chain for models in
parallel).

Whatever the strategy used, the KPI for RPM is met. Which concept the client uses will
depend on creation of the planned order and updating of the production times (timestamp
update) from the legacy system. This will be decided during the implementation project.
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Regarding the infrastructure, most of the workload occurs on the SCM application and
liveCache Database. The System z infrastructure is running well below capacity. Regarding
System p we can see that liveCache is reading and writing on disks, and at the CPU level we
can appreciate that this is a sequential process, as shown in Figure 4-18 on page 93. In fact,
only one thread is really used.

There are two ways to improve the performance for this KPI:

» Change the (SAP) process internally to be able to achieve more parallelization and use
more threads.

» Use a more powerful CPU (Power6 for instance) in the System p environment.

Recommendations

The complete RPM process consists of three parts: RPM, create time series, REORG_SOFT
process.

After generating the time series the result is visible to the user. The REORG_SOFT process
runs only in the background and is not included in the RPM runtime. During the performance
test we had some problems with blocking of time series. For further discussion about the
problem of creating the time series during REORG_SOFT processing, refer to the
OSS-message 4319927 and consider the recommendations.

The creation of time series could run as a separate job, but this program cannot run in
parallel. The recommendation is to run the RPM and creation of time series together,
because then the time series are generated also in parallel.
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Material requirements planning

This chapter describes our experiences with benchmark testing of the MRP module.

It includes the following topics:

5.1, “MRP test overview” on page 106

5.2, “Test execution” on page 108

5.3, “Results overview” on page 112

5.4, “Recommendations” on page 112

5.5, “Analysis of System p infrastructure layer test results” on page 116
5.6, “Analysis of System z infrastructure layer test results” on page 121
5.7, “Conclusions and further recommendations” on page 127

vyVVyVYyVYVYVYYyY
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5.1 MRP test overview

106

This test involves running the entire material requirement planning module, excluding the
pre-step RPM, which was tested separately. The complete planning process entails several
MRP runs. The first run is for all parts in all plants except for the press plant; the second run is
for the press plant only.

The test objective is that, for a one month production planning period, material requirements
planning should be completed within 30 minutes.

The expected outputs from the planning run are: dependent requirements, planned orders,
and purchase requisitions.

Infrastructure layer

The objective of these test runs at the IBM infrastructure level is to demonstrate that the
architecture setup is totally adequate to fulfill the KPI. In this case we have to achieve a target
run time of 30 minutes.

SAP application layer

A process called “80/20” was implemented to perform the MRP scenarios. This process is
based on two step execution; the first step generates 80% of the data volume and the second
step generates 20% of the data volume, with the tables already filled with 80% of the data
volume. The 20% step is more closely related to the client’s business needs.

Table 5-1 summarize the process type (80% or 20%) used during the MRP scenarios.

Table 5-1 Process types used in the MRP scenarios

Runid Process type
run0004 or run4 80%
run0010 or run10 80%
run0011 or runit 80%
run0013 or run13 20%
run0014 or runi4 20%

The 80/20 setup is used in this run. Unlike previous runs (that is, run0012), the flag RESDT is
reset for all entries in DBVM and the flags GSAEN (NETCH) and AKKEN (NETPL) are set for
all entries in DBVM. Additionally, the partitioning of RESB and PLAF was adjusted further
from run0013.

MRP process

Figure 5-1 and Figure 5-2 on page 107 locate the MRP within the customer’s overall
manufacturing process IT system.
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5.1.1 Data required for the MRP execution

The following data was provided by the customer:
» Plants: 9 vehicle plants and 20 component plants

» Material master with MRP type “A2” (which means, get dependent requirement from an
external system, in this case the SAP SCM system) or “PD” (planned with MRP)

» Classic bills of material with multilevel structures

» Customer Master

» Info Records

» Dependent requirements coming from the rapid planning matrix in SAP SCM.

Press plant run in SAP ERP
We carried out the run for the press plant in SAP ERP in parallel with the other MRP run.
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Configuring the system

For each scenario we performed several test runs to determine the optimal settings to
achieve the best performance and to reach the KPI.

In this chapter we describe the test runs that delivered results that best meet the customer’s
requirements.

5.2 Test execution

We used the same environment as for the RPM test case and used a backup of the results of
the Rapid Planning Matrix test.

After every run we reset the systems by shutting down the servers and going back to a
backup in the state directly before executing the test.

5.2.1 Initial settings

We set up one job with two steps. The first job step is for the vehicle plants while the second
one is for the component plants. The settings for these steps are shown in the next two

figures.
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Figure 5-3 Settings for vehicle plants
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Figure 5-4 Settings for component plants

The processing key NETPL stands for the planning procedure that does net change planning
in the planning horizon. With that processing key the system only plans materials that have
undergone a change relevant to MRP within the planning horizon.

The planning mode controls how the system deals with procurement proposals (Planned
Orders, Purchase Requisitions, Scheduling Agreement Lines) from the last planning run,
which are not yet firmed.

According to the customer a daily change of 20% of the planning data is expected. At the
same time, these daily MRP runs do not start on empty tables. We therefore performed test
runs in which only 20% of the planning data was generated in order to compare with the
defined KPI. We also set the flag RESDT in DBVM to reuse existing procurement proposals
from the last planning run, which are not yet firmed, because this is the standard procedure in
the company’s planning run.

For these tests we first ran the two step job to generate the initial 80% of the data. The
second run then simulated the daily run, in which 20% of the planning data was generated;
this is the run we used to calculate the KPI.

In transaction OMDX of SAP customizing we set the planning horizon to 14 days.

During the runs we identified the following areas for improvement:

» Partitioning of tables PLAF for planned orders and RESB for reservation of materials is
needed as input for the finished product.

» BADI implementation for the parallelization of the MRP runs to influence the packet size is
needed.

We therefore applied the settings described in the next two sections.
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5.2.2 Partitioning of tables PLAF and RESB

110

Table 5-2 Initial settings

Parameter Value

Partitioning of RESB and PLAF Partitioning of RESB and PLAF by MANDT, MATNR:
'500','G"
'500','MA'
‘500','MB'
'500','MC'
'500','MD'
'500','ME'
'500','MF'
'500','MG'
‘500','MH'
‘500','MI'
'500','MJ'
'500','MK'
'500','ML'
‘500", MM'
‘500','MN'
'500','MO'
'500','MP'
'500','MQ'
'500','MR'
'500','MS'
‘500','MT"
'‘500','MU'
'500','N'
'500','T"
'500','Z'

BADI MD_MRP_RUN_PARALLEL for Active; Settings like screen shot
packet size 1

Planning horizon 13 for all plants

Flag for Reset in table DBVM NETPL and NETCH flag set for all entries in DBVM,
RESDT not set for all entries in DBVM

We worked with three destinations for parallel processing with 15, 25, and 25 sessions, for a
total of 65 processes in parallel. During the test we found that we did not gain performance
improvement when increasing the number of parallel processes from 65 without applying
other optimization measures, for example, to increase the insert performance on the
database.

For the partitioning of the tables RESB and PLAF we decided to use the material number
object and we created 25 partitions for both tables. Unfortunately the given naming of the
material numbers does not allow further partitioning.

After creation of index statistics the expensive reads on table RESB no longer dominated the
run time. For the inserts to table RESB we observed a substantial improvement in the
average run time for inserting one row. This average insert time originally was 13.4 ms/row
and we were able to reduce it to an average insert time of 4.2 ms/row, which means an
improvement of nearly 70%. This improvement originates from the partitioning of RESB in
DB2.

During earlier runs we observed that the material packets were getting smaller during the
planning run for the component plants. This was caused by longer run times for the individual
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MRP processes. At the same time, the insert performance into RESB was getting slower as
more insert requests would head for the same RESB partition on DB2 and the insert
performance was worsened due to the decreasing packet size. This vicious cycle continued
until we reduced the packet size to values as small as 2. Such situations need to be avoided,
meaning the packet size has to be determined independent of the actual run time of MRP
processes.

5.2.3 BADI implementation for influencing packet size

The MRP calculates the standard packet size by doubling or halving the last packet size if the
run time of the MRP work processes is below or above a given run-time window. The initial
packet size is 1. The standard packet size calculation does not take the load distribution or
the efficiency of parallelization into account. Therefore it can be concluded that the
partitioning itself is not a stable optimization option if the material master data is named as in
the test data.

Note on the material numbers of the test data: The first two digits of the material number
describe the car model. Each combination of first two digits occurs only in one vehicle plant.
In the current case, the partitioning of RESB and PLAF by the first two digits of the material
number requires the processing of relatively large packets to avoid conflicting inserts to the
same partition as much as possible. This can only be assured by fixing the packet size with
the available BADI MD_MRP_RUN_PARALLEL as shown in Figure 5-5 and Table 5-5 on
page 111.

Method . Y TF_EITHD_HiF_FUH_PlRlLLELHEET_PLEKIGE_S]ZE Artiva
EEEE]EEE

BETHOD 11_ex_md_arp_run_parallel~-set_package_size

IF im_pierk C5 “HY"
CASE 1m_disst

WHEH 'BER°. ch_tsize = &0
WHEH 'BB1°. ch_tsize = 188
MHEM '0B2°. eh_tsize = 18
WHEM 'B03°. ch_tsize = §

WHEM '989°. ch_tsize = 288

WHEN OTHERS. ch_tsize =1
ENDCASE
ELSE
CASE 1m_disst
WHEN 'B81°
IF im_plerk C§ 'HE'
ch_tsize = 5,
ELSEIF 1m_plerk = "HHi1
ch_tsize = 15
ELSE
ch_tsize = 1
ENDIF.
MWHEN '089°_ ch_tsize = 188
WHEW OTHERS. ch_tsize = 1
ENDCASE
ENDIF

ENDHETHOD .

Figure 5-5 Implementation of BADI MRP_Run_Parallel - programming
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Table 5-3 Overview programming settings for BADI MRP_Run_Parallel

Plant Low-level code Packet size
Hw* (H[]i] a0
Hw* 01 100
Hw™* ooz 10
Hy™* ana a
Hv* 9495 200
He* other 1
HE* 001 il
HH11 01 15
Mot HWF, HE®, HH11 01 1
kot HYW* 9494 100
Mot HY* Mot 001 or 999 1

During the test we ran one job per vehicle plant to parallelize as much as possible the MRP
runs for these plants and to use the total efficiency of the BADI MRP_Run_Parallel, but we
observed that a packet size of one for the vehicle plants is very inefficient. In the vehicle
plants we plan dependent requirements coming from the Rapid Planning Matrix in SAP SCM.

5.3 Results overview

Table 5-4 presents an overview of our test results.

Table 5-4 Test results

Parametel 1 step (Vehicle plants) 2N gtep (MIP plants)
Scope of planning =R =
Frocessing key MELIPL MELIPL
Flanning mode 1 1
Mo, of materials avTavTeT 39974
Runtime [g] 942 aa4
Runtime § material [ms] 1.64 14.61
Total runtime [min) 254
Total runtime [% of KPI] a4.8

With the performance measures we took, we achieved a total run time of 25.4 minutes. This
represents 84.8% of the KPI of 30 minutes that was requested by the customer, meaning that
we surpassed the customer’s expectation.

5.4 Recommendations

All optimization measures applied during the volume test were technical optimization
measures. Further reduction potential exists on both the technical and the business levels.
This section describes some of the suggested optimization techniques.

5.4.1 Partitioning
Because of the existing data structure, partitioning on DB2 is limited to distinguishing by the

first two digits of the object. Therefore, it was only possible to use the material number
(MATNR) for partitioning of tables RESB and PLAF. We could utilize the fact that the first two
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digits allow a separation by model, meaning the planned orders and dependent requirements
belonging to one model are written to the same partition. However, the MRP is planning
(within one low-level code) material by material and plant by plant (if a scope of planning is
used). In the current setup, the efficiency of the partitioning is thus strongly influenced by the
material packet size of the MRP run.

The partitioning can be more efficient if you assign material numbers in a way that the
partitioning will also separate the planned orders and dependent requirements that are
generated for materials that belong to the same model.

For example, instead of choosing the material numbers as M<letter for car model>_<identifier
of material type>_<serial number> the numbers could be chosen to M<letter for car
model>_<serial number>_<identifier of material type>. This would allow us to include also the
serial number in the partitioning key and thus to use more partitions.

5.4.2 Packet size

The packet size can be varied to find a setting that comes closer to achieving optimum
performance. In general, a smaller packet size means that the workload can be distributed
more evenly over the available parallel processes, but a smaller packet size also means that
the parallelization overhead (RFC communication, functionality that takes place for every
packet, and so forth) has a higher share on the total computational effort. This became
evident during our tests when the read accesses to table CIF_IMOD ruined the performance
of the vehicle plant planning when packet size 1 was used.

In the tests, the packet size was chosen to result in approximately 10 packets per MRP
process. Further tests with the packet size might be done to fine tune this.

5.4.3 Number of parallel processes

A very important parameter for the MRP run is the number of processes. This parameter was
only rarely varied during the tests because the STAD records showed that the time spent on
the DB was in all cases dominating the response time. Furthermore, the accesses on the DB
were blocking each other, which made partitioning of RESB and PLAF on DB2 such an
important optimization measure.

For the implementation at hand, the customer should check the amount of planning data that
is actually generated and read during an MRP run. The number of parallel processes can be
increased if the following conditions occur:

» CPU and memory resources are available on application servers as well as on the
database server.

» The database performance is not determined by wait times, and so forth. This means the
average access times per row are nearly unchanged if the number of parallel processes is
increased.

The SAP recommendation is to set the maximum number of MRP processes to the number of
available CPUs.

5.4.4 Recommended MRP variants

The duration of the MRP run is considerably influenced by the execution parameters. By
optimizing the use of these parameters, you can reduce the run time by up to 90%. The
pertinent parameters are discussed in this section.
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Table 5-5 specifies the execution parameter variants that we recommend for background
MRP runs for cases when you do not want to set a planning horizon to improve the MRP
performance.

Table 5-5 Recommended MRP variant 1

Period Processing key | Planning made  |MREP list | Scheduling Parallel processing
Daily METCH 1 20r3 1
start/exceptional | MEUPL 3 2013 1 5|

Table 5-6 specifies variants of execution parameters for background MRP runs for cases
when you want to set a planning horizon to improve the MRP performance. We recommend
these settings for optimal performance and planning consistency.

Table 5-6 Recommended MRP variant 2

Period Processing key  |Planning mode  |MRP list | Scheduling Parallel processing
daily NETPL 1 2ord 1 B
weekly METCH 1 2aord 1 B
start/exceptional HEUPL 3 2ord 1 B

Processing key

The “Regenerative planning” (NEUPL) option is performance intensive because all MRP
materials are proposed for planning. However, to ensure data consistency when using the
scheduling function (with a limited scheduling horizon), you should execute materials
planning with NEUPL and Planning mode option 2 using longer time intervals. With the “Net
change planning” (NETCH) option, only MRP materials for which the delivery date or the
quantity has changed since the last planning run are proposed for planning. With the “Net
change planning in the planning horizon” (NETPL) option, only materials for which the
delivery date or quantity has changed within the planning horizon are proposed for planning.
When and how often each processing key option has to be executed can be determined from
the previous tables, depending on how the planning horizon is used.

Planning mode

The planning mode has a significant influence on performance, as described in SAP Note
78867. This indicator controls how the order proposals (planned orders, purchase
requisitions, and delivery schedules) from the last planning run are handled. Executing
materials planning with Planning mode option 3 is very performance intensive and
unnecessary during normal planning with NETCH or NETPL. For optimum performance
during normal production, use option 1, “Reactivate Planning Dates,” because an explosion
of the bill of material and rescheduling does not occur. With option 2, “BOM is re-exploded,”
the bills of material are re-exploded but rescheduling does not occur.

Only use planning mode 3 to update existing planned orders if work center data or
customizing tables have been changed. For example, if you change the processing time for
purchasing in the plant Customizing settings of material requirements planning, it only affects
existing order proposals if you run material requirements planning with planning mode 3. Also
note that no planning file entries are written when work center data or Customizing tables are
changed.

Create MRP list

This parameter specifies whether to create a list of all planned materials processed by the
MRP run. Option 1, “Create MRP List,” is performance intensive. We recommend that you
use this option only if you require all MRP lists. For optimum performance, use option 3, “No
MRP list” You can also use option 2, “Depending on exception messages,’ to create MRP
lists only for those materials that generate exception messages in normal operation.
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Scheduling key

This parameter specifies whether only the basic dates are determined for newly created
planned orders or whether lead time scheduling is also performed. Option 2, “Lead time
scheduling and capacity planning,” is performance intensive. For optimum performance,
execute option 1, “Basic dates will be determined.”

Parallel processing

The MRP is run in parallel if this indicator is set and a valid definition of parallel processing
exists.

Planning horizon

To speed up your MRP run, you can reduce the plant-level planning horizon to a value that is
slightly above the replenishment lead time of most of your materials and use MRP with the
execution parameter NETPL. To ensure that no material is left unplanned, create an MRP
group with a planning horizon that is long enough for your materials with the longest
replenishment lead times.

As noted previously, the MRP has to be run with execution parameter NETCH from time to
time if planning horizons are used.

Bulk materials

Consider configuring all materials for which Planned Orders are not necessary as bulk
materials.

Good examples of bulk materials are low-price raw materials that are most frequently found in
the bills of material and not configured as batch materials. They are usually available in large
quantities at the work center (for example, washers or grease) and are not taken into account
in the net requirements calculation. They are planned on the basis of consumption. You can
improve system performance by configuring materials as bulk material because Planned
Orders are not created for bulk materials.

A material that appears in several bills of material may cause severe performance
bottlenecks because multiple Planned Orders are generated system wide. However,
dependent requirements are still created for bulk materials if they are not excluded from
planning.

You can set the bulk material indicator in the material master record. If a material is used as a
bulk material only in specific cases, set the indicator in the BOM item.

Note that since bulk materials are planned on the basis of consumption, you have to define a
costing procedure.

MRP lot sizes

All material records used in the volume test had lot size “EX” configured. Consider using
different lot sizes (for example, weekly lot sizes) to generate fewer planned orders and,
accordingly, fewer dependent requirements. Additionally, lot sizing procedures with different
granularities can be defined.

The lot-sizing procedure determines how many receipt elements the MRP run creates for a
material. Three different periods can be defined for a lot-sizing procedure in transaction
OMI4. In the first period the lot size has to be exact, while the lot size can be freely defined for
subsequent short- and long-term periods. Only one lot size is used if neither the period of
days for lot-for-lot order quantity nor the long-term lot size have been maintained.
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Consider this example: A lot-sizing procedure can be defined for which exact lot sizes are
used for the first two weeks (14 calendar days). Then a three-day lot size (short-term lot
sizing procedure: daily; number of periods for grouping of requirements: 3) is used for eight
weeks. After these eight weeks, detailed planning of this kind is not required and so a
two-week lot size (lot-sizing procedure: weekly; number of periods for grouping of
requirements: 2) is used.

If no long term lot-sizing procedure exists but the end of the short-term period has been
specified, no receipt elements are created by the MRP run after the short-term period.

5.5 Analysis of System p infrastructure layer test resuits

We first present the system activity summary for the five System p server LPARs during the
run. This run began at 20:47 and finished at 21:13, lasting 26 minutes.

5.5.1 LPAR activity summary
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The following five figures (Figure 5-6 through Figure 5-10) present the system activity
summary for the System p server LPARs.
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Figure 5-6 Activity summary for hkpoceccapp 1
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Figure 5-7 Activity summary for hkpoceccapp2
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Figure 5-9 Activity summary for hkpoclive 1
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System Summary hkpoclive2 9/20/2007
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Figure 5-10 Activity summary for hkpoclive2

Regarding the ECC system LPARs (hkpoceccapp1, shown in Figure 5-6 on page 116; app2
or app3 would show the same behavior), we see that the ECC system has significant activity
during this run. Hkpoceccapp1 has an average usage of 23.6%, with peaks of 41.5%. Disk
I/O is close to 0 in this LPAR.

Hkpoceccapp2 and hkpoceccapp3 show similar behavior during the run, so the activity graph
is similar for both. Hkpoceccapp2 has an average CPU consumption of 35.3%, with peaks of
62.7%. 1/0 per second is not significant. Hkpoceccapp3 as an average CPU consumption of
36.1%, with peaks of 61.4%, and again, 1/0 per second is not significant.

In other words, on these 3 LPARSs, there is a sustained activity but the systems are
performing perfectly.

Regarding the liveCache instance, we can see in Figure 5-9 on page 117 that the CPU
activity average is 1.9%, with peaks of 6.9%. Disk activity is not relevant.

Finally, regarding the SCM instance, Figure 5-10 on page 118 shows an average CPU
consumption of 4.4%, with peaks at 17.7%. But if we focus on the interval from 20:49 until
20:56, the CPU usage average is 17%, so it seems that LPAR is involved only in the first step
of the run. Disk activity is not relevant.

No LPAR had relevant CPU wait time, nor did any LPAR use paging area. This leads to the
observation that the systems are responding to the run perfectly.

Note: These charts do not consider CPU wait percentage.

5.5.2 Memory details
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About 11 GB is used on average for app1, and 8.5 GB for app2 and app3. Figure 5-11 shows
memory usage for app1 only.
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Figure 5-11 Memory hkpoceccapp1

5.5.3 CPU details

The next four figures (Figure 5-12 through Figure 5-15) show the CPU usage per process.
The highest usage is by disp+work (SAP processes) and db2sysc (DB2 connect, connection
manager between DB2/z and SAP).

25 4

20 4

CPU% by command hkpoceccapp1 9/20/2007
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xmwim

Figure 5-12 hkpoceccapp1 top CPU
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CPU% by command hkpoclive1 9/20/2007
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Figure 5-15 hkpoclive3 top CPU
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Top memory use

Observing the behaviors of hkpoclive1 and hkpoclive2, we noticed that top memory
consuming processes are the core SAP processes, and we do not have any other processes
consuming memory. This behavior is similar to that observed for top CPU use.

5.5.4 System p architecture conclusion
Based on run 14, we can say that at the infrastructure level System p servers perfectly

responded to customer requirements. Absolutely nothing impacted negatively on the run at
this level.

5.6 Analysis of System z infrastructure layer test results

In this section we present the system activity summary for the two System z LPARs during
the run. This run began at 20:47 and finished at 21:13, lasting 26 minutes.

Figure 5-16 presents an overview of system activity during run 14.

Select Partitions...

Physical Total Dispatch Time [%]
(For CP Processor Types )

CP b I | Physical Total Dispatch Time

25,00%

20,00% -

15,00% -

10,00% -

5.00% -

Physical Total Dispatch Time [%]

0,00%
®

mFhysical mW631 OWE32

Figure 5-16 LPAR overview MRP run 14

During the test there is a substantial load on MVH1 and during the first period a minor load on
MVH2. Remember the LPAR overview shows values related to all available CPs (of which
there are 36), so a value of 15% would mean that an LPAR used 5.4 CPs.
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5.6.1 Activity on MVH1

Figure 5-17 shows the LPAR summary for MVH1.

CPU Utilization and DASD Activity
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Figure 5-17 LPAR Summary MVH1 MRP run 14

The CPU utilization and the DASD rate (at the end of the run) is high. Also interesting is the
different behavior during the run: During the first period we see high CPU usage and low
DASD rates; at the end of the run we see lower CPU usage and very high DASD rates.
Each MRP run is divided into two steps:

Step 1: MRP for Vehicle plants called (VEH)

Step 2: MRP for MIP called (MIP)
To gain a better understanding of how DB2 for z/OS helped in achieving the KPI goal for MRP

we have to use the results achieved before run 14, focussing on the implementation done at
the database level.

In this discussion we present the results of three runs in addition to run 14; run 4, run 10, and
run 11.

Table 5-7 on page 123 summarizes the results of these four runs at the DB2 level using DB2
accounting and statistics reports. Later on we identify the contention and how it was relieved.
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Table 5-7 Table summary - DB2 Accounting and Statistics reports data

RUN 4 RUN 10 RUN 11 RUN 14

VEH MIP VEH MIP VEH MIP VEH MIP
Run Duration
(minutes) 30 91 25 103 23 16 16 10
DB2 Numbers
Accounted records 710213 40599 739380 78365 763496 44873 697702 59416
Commits 710254 40603 739415 78367 763537 44873 697735 59419
DB2 Times (in seconds)
DB2 Elapsed time 0.056641| 4.835897| 0.012480| 2.957493| 0.014644| 0.608366| 0.007819| 0.212623
DB2 CPU time 0.004805| 0.096222|f 0.004257| 0.072680| 0.004339] 0.057383| 0.004130| 0.027902
DB2 Suspend time 0.051069| 4.743812|[ 0.007263| 2.895991| 0.009170| 0.544275| 0.002713| 0.179848
DB2 Not accounted { 0.000767 0.000960 N/C 0.001135] 0.006708| 0.000976| 0.004873
Synchronous I/O || 0.001597] 0.001257| 0.002305| 0.000343|[ 0.001843| 0.002156( 0.001537| 0.001116
DB2 Suspended time (in seconds)
Page Latch 0.034309| 4.696032|( 0.001280| 2.821926| 0.002595| 0.497727| 0.000176| 0.009394
Other suspension 0.016760| 0.047780|f 0.005983| 0.074065| 0.006575| 0.046548| 0.002537| 0.170454
SQL Activity (DML) - Total
SELECT 183 956 158 123 191 23 0 48
INSERT 3833 732| 1789 602 3855 199| 1805489 38790821712 340 721 410] 356 555
UPDATE 571 963] 650 956 601 019] 686 570 629 713| 650 270 585 406| 845772
DELETE 687 300 61488 625 642] 122 360 717 937 24 049 548 207 55 228
DESCRIBE 2 693 2 091 2 530 1956 3 064 934 448 231
DESC.TBL 0 0 0 0 0 0 0 0
PREPARE 24001 22190 24 523] 18142 31860 4 828|| 4 844 2 375
OPEN 17 439 563] 3 452 958]|[ 17 005 079 3 893 770|[ 17 998 799| 3 088 859|| 17 242 480[ 4 416 748
FETCH 17 441 300] 3 580 040| 17 006 842| 4 021 237| 18 003 933| 3 188 431( 17 247 114] 4 674 519
CLOSE 9 594 4 311 14 483 4 884 16 266 314 1093 193
SQL Activity (DML) - per second
SELECT 0.12 0.18 0.09 0.02 0.12 0.01 0.00 0.16
INSERT 2 547.22 330.71)|  3198.17 297.71|| 3251.35] 167142 964.29 739.95
UPDATE 218.75 119.07 289.57 112.72 468.17 715.84 600.89] 1 955.59
DELETE 242.32 6.62 281.36 14.89 456.13 17.10 543.19 46.40
DESCRIBE 1.55 0.39 2.10 0.33 1.39 0.61 0.52 0.18
DESC.TBL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PREPARE 14.20 4.11 19.07 3.01 19.99 3.08|| 5.41 2.33
OPEN 6 918.02 595.37|[ 8 050.44 600.71|[ 13 400.00] 3 113.49( 17 700.00| 7 837.16
FETCH 6 918.58 618.60|f 8 052.32 621.06) 13 400.00f 3125.17|[ 17 700.00| 8 262.07
CLOSE 5.40 0.79 11.88 0.81 7.92 0.27 1.56 0.08

Runs 4, 10, and 11 are full MRP runs and are similar in terms of SQL statements executed
(Select, Insert, Update, and Delete) and so are valid runs with which to make comparisons.
Run 14 is the 20% part of an 80/20 percent process and is more closely related to the client
business needs.

Figure 5-18 on page 124 shows the number of SQL statement executed during the four runs
and indicates that runs 4, 10, and 11 are comparable runs.
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Figure 5-18 SQL Activity during MRP runs

The SQL traces in Figure 5-19 show the typical situation in the second step (planning for MIP
plants) during execution of run 4. The biggest share of the total run time is spent on inserts to
table RESB (via view MDSB).

Summarized SQL Statements: Sorted by duration
& roram | & = | B 5 7 X S H S
Executions| Identical| Duration Records Timefexec |Rec/exec. |AwgTime/R. [MinTime/R.|Length|EfTp |TakType |Ohj. name S0L statement
7.356 1825.976.995 147.785 248,230 20,1 12.385 488( 1.072 WIEW HDSE INSERT WALUES( ¥
11.540 108 31.685.997 11.504 2,74 1,0 2.754 481) 2.592 TRANSP [ MARA SELECT WHERE "MAN
5674 98| 11772444 5.600 2,075 1,0 2.102 |20 Ne TRANSP  [MATERIALID SELECT WHERE "MAN
3.690 f.815.953 ] 1.847 0.0 1.847 332 128 TREWSP | DBYM UUPDATE SET "GSAEN
803 3.515.033 803 4.378 1.0 4.378 hB4| 1.254 TRENSF | PLAF INSERT WALUES( ?
1.512 108 3.150.868 72 2,084 0,0 43.762 467 474 TRANSP [ MKAL SELECT WHERE "MAN
1.592 108)  2.927.640 1.592 1.839 1,0 1.839 a60) 294 TRANSP [ STZU SELECT WHERE "MAN
1.476 0% 2.760.525 1.476 1.870 1.0 1.878 357 168 TRANSF | MAST GELECT WHERE "MiN
1.476 98| 2.661.877 ] 1.403 0,0 1.803 75 386 TRANSP [ STKD SELECT WHERE "MAN
1.18 2.180.974 1.116 1.954 1,0 1.954 im0 128 TRANSP | DBYM UPDATE SET "GSAEN
36 ] 1.133.599 g2z 31,488 22,8 1.379 376 978 WIEW MDUP GELECT WHERE "MaN
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Figure 5-19 SQLtrace planning for MIP plants

To determine why the average execution time of the Insert SQL statement on RESB table is
so high, we have to take a look at the observed time inside DB2. The graphs in Figure 5-20 on
page 125 show the time spent in DB2 divided by CPU time (processing of SQL statement)
and Suspension time (waiting time). The numbers are provided by DB2 Accounting reports.
The graphs in Figure 5-20 are separated into VEH and MIP because of the different scaling
units. All the times are averages based on more than 700000 accounting records for VEH and
40000 for MIP.
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Figure 5-20 MRP VEH/MIP DB2 Times
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Figure 5-21 MRP VEH/MIP DB2 Suspensions

As shown in Figure 5-21, the major suspension type is Page Latch. A Page Latch is a DB2
internal mechanism used to serialize writes into a page; this kind of suspension is observed
with massive parallel insert tasks. A Lock/latch trace was collected and showed us that the
main Page Latch contentions were on space map pages.

In the following paragraphs we described the tuning activities we executed to relieve the
contention from run 4 to run 11. Two tables were mainly concerned: RESB and PLAF. Before
starting run 4, RESB and PLAF tables were compressed. The compression ratio was 80%

» Between run 4 and run 10 the RESB and PLAF tables were partitioned using MANDT and
MATNR columns to spread the insert activity onto distinct partitions. The partitioning key
used was:

- '500','G'

— '500','MA'
— '500','MB'
— '500','MC'
— '500','MD'
— '500','ME'
— '500','MF'
— '500','MG'
— '500','MH'
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— '500','MI'

— '500','MJ'

- '500','MK'

— '500','ML'

— '500','MM'

— '500','MN'

- '500','MO'

- '500','MP"

- '500','MQ'

— '500','MR'

- '500','MS'

- '500','MT"

- '500','MU'

— '500''N'

- '500',T

- '500','Z'

The RESB and PLAF table spaces were isolated in a distinct buffer pool (BP10) and the
indexes were isolated on two buffer pools (BP11 and BP12).

The previous graphs show that this partitioning relieved a part of the contention, but the
suspension was still too high during the MIP part of the run.

Before run 11 RESB and PLAF tables were recreated with the same partitioning criteria,
buffer pool isolation, and some special options at the Tablespace level:

— MEMBER CLUSTER
~ FREEPAGE =0
~ PCTFREE =0

All the partitions were loaded with data to build the compression dictionaries and the
statistics were collected.

As you can see from the previous graphs, these changes reduced the Page Latch
contention by 940 percent, from 4.7 seconds on run 4 to 0.5 seconds on run 11.

More improvements could be achieved by using a different material numbering scheme.
The first two digits of the material number identify the car model. Each combination of first
two digits occurs only in one vehicle plant. We could spread the data for one plant onto
more partitions using a different material numbering plan.
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5.6.2 Activity on MVH2

Figure 5-22 shows the LPAR summary for MVH2.

CPU Utilization and DASD Activity
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Figure 5-22 LPAR Summary MVH2 MRP run 14
The CPU utilization and the DASD rate for LPAR MVH2 are both low. There is no need for

further investigation or preparation of more detailed reports for this LPAR.

5.7 Conclusions and further recommendations

This section presents some final thoughts about the MRP tests. The recommendations that
follow are provided in addition to those presented in 5.4, “Recommendations” on page 112.

5.7.1 Valid test runs for KPI

Run 0013 and run 0014 are considered valid test runs for KPI MRP, with each test achieving
a run time of 26 minutes (Table 5-8).

Table 5-8 Run durations

Duration
Run_ID Date Job / Step Start End in min.
RUNO0013 | 19.09.2007 | MRP for Vehicle and MIP 19:25 | 19:51 26
RUNO0014 | 20.09.2007 | MRP for Vehicle and MIP 20:47 | 21:13 26

The joint effort from SAP and Z-experts produced an impressive improvement in response
time for achieving the KPI. The DB2 partitioning functionality together with SAP customization
made it possible to parallelize the process in such a way that the KPI was achieved and the
underlying hardware infrastructure was used effectively.
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5.7.2 Further recommendations
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See 5.4, “Recommendations” on page 112 for information about performance tuning. This
section provides suggestions for some additional performance tuning techniques.

Rebuild of low-level codes

The test data contains some inconsistencies in the low-level codes between tables MARA
and DBVM and the BOM. These inconsistencies were corrected using the Z-Reports
provided in SAP note 140573 and report RMMDVM10 (transaction MDRE) as described in
SAP note 186216. Report RMMDVM10 is valid also if table DBVM is used for the planning
file.

The Z-Reports of note 140573 do not decrease the low-level codes in table MARA. The
procedure is as follows:

1. Alist of BOMs is created.

2. For each BOM in the list, check whether the materials in the BOM have a lower low-level
code than the header material. The low-level codes of the materials in the BOM are
increased if an inconsistency is found.

Report RMMDVM10 assures that the entries in table DBVM are consistent with the material
master data. This report has to be run plant by plant.

This procedure was applied from the third through the ninth run. Before the ninth run a new
flashcopy was made and the changes to the low-level codes were made permanent.

The low-level codes in the system range from 000 to 050. This does not pose a problem as
long as the order of low-level codes reflects the structure of the BOMs. To rebuild the low-level
codes the following procedure was proposed by the responsible developer of SAP note
140573:

1. Execute report ZZDISTINIT (refer to Appendix B, “Profiles and configuration files” on
page 277).

2. Execute report ZZKLAHDISGAP from SAP note 140573.

3. Execute reports ZZDIS502, ZZDIS503, ZZDIS504, and ZZDISKO1 of SAP notes 140573
and 84153.

4. Ensure that the report ZZDISKO01 is executed for class type 200 as well. The default value
would be 300; this must be changed to 200 once the execution for 300 is over.

Note: Ensure that all these reports are executed and tested in the test/development
system first. No other transactions/reports like MRP or costing which use the low-level
codes should be executed until the above described procedure is finished.

We tested the procedure described before run 15. Without retesting it is not possible to judge
whether the low-level code rebuild is responsible for the changes in the planning results for
the MIP plants.

The reset flag in table DBVM

In the tests the flag DBVM-RESDT was set for more than 75% of all entries in DBVM. The
purpose of this flag is to trigger a regenerative planning (planning mode 3 - Delete and
recreate planning data) for the respective materials. The flag DBVM-RESDT overrides the
planning mode setting in the variant used for the MRP run. This flag is set when changes to
master data occurred that make a regenerative planning necessary.
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The client should carefully test when this flag is set and whether it is planned to execute the
responsible step during the daily business. It is recommended to avoid changes to master
data during daily business operation.

Note: The flag DBVM-RESDT should never be reset manually or by a Z-Report in a
production environment

Further optimization of the MRP run

All optimization measures applied during the volume test were technical optimization
measures. Further reduction potential exists on the technical level as well as on the business
level. Business-related optimization options are focused on reducing the amount of planning
that is actually needed. For details, see 5.4, “Recommendations” on page 112.

Useful SAP notes

The SAP notes listed in Table 5-9 contain general information about the MRP run and its
performance.

Table 5-9 SAP notes

Note | Description

number

23278 | MDO01, MDBT: Performance during MRP run

78867 | MDO1: Documentation on the planning mode
204517 | MRP: Performance problems - typical causes
440016 | No longer any data in MDTB
483672 | Performance and bulk material settings
550441 | FAQ: Exception messages in material requirements planning
550568 [ FAQ: MRP run (MD01, MD02, MD03, MDBT...)
553746 | FAQ: Planning file entries in material requirements planning
568593 | FAQ: Parallel planning run (MDO1, MDBT and so on)
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Discrete industries production

confirmation: Backflush

Backflush is the process of consuming components from inventory as production is reported.
This chapter describes our experiences with backflush testing.

It includes the following topics:

>

vVvyyvyVvyy

6.1, “Backflush test overview” on page 132

6.2, “Test execution” on page 136

6.3, “Results overview” on page 142

6.4, “Analysis of System p infrastructure layer test results” on page 145
6.5, “Analysis of System z infrastructure layer test results” on page 158
6.6, “Conclusions” on page 160

© Copyright IBM Corp. 2008. All rights reserved.
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6.1 Backflush test overview

132

The backflush scenario takes place in the ERP system. There are two alternatives:
Single-step or two-step backflush. The test will give an indication of optimal settings for those
alternatives that are most important for performance.

The purpose of the test is to execute the backflush jobs (PPCGO?*) in a maximum of 30
minutes. From an infrastructure perspective, the test also is intended to demonstrate that the
architecture set up is adequate to fulfill the KPI.

Description

The customer wants to execute the backflush periodically every hour. That means that the run
time should remain under 30 minutes for the one-step backflush or for the first step of the
two-step backflush.

Parallelization

The transaction PPCGO (calls program ppc_go_conf in dialogue mode) cannot be executed
in parallel. There is a lock in the transaction that blocks a second run while another instance
of the program is still running.

The program ppc_go_conf (one-step backflush) itself is able to be run in parallel batch
processes.
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6.1.1 Scope of the tests

This section locates the backflush tests within the customer’s overall process.

Alternative one: One-step backflush

For the one-step backflush the jobs run in parallel. The material document is on the cost
collector level, which means on the material variant level. The expected material documents
number approximately ~600*3.

Confirmation Ca::ll R;C Update Rapid Transfer Prodution
production Confirmation t
Upload to VMS Confirmation Planning Matrix onfimiation o
SAP ERP
from SAP ERP
Canfirmatian RFC Call of Update Rapid Transfer Backflush in Run COGI
upload to W MS SAPSCM Planmirg hlatrix Production parallzl
production confirmation processing
confirmation from SAP SCH mode in SAP
fram % MS to SAF ERFP ERP (hourly
through CIF job]
GUELIE
[ Fun HE Payroll 5= system losd |
Fun production confirmation in S&4F ERF]
Transfer Good's receipt
Posting
Transter Good's receipt
posting of for JIS parts
COMSign meri
stock to own
stock
l:l General Step
- Performance Check Step

Figure 6-1 Single-step backflush
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Alternative two: Two-step backflush

In the two-step backflush scenario the job for the first step cannot be parallelized. The
accumulation in the material document is on the material level. The expected line items in the
material documents number approximately 210000 (21 models *10.000 materials). The first
step must be processed 22 times with different users. After this, the job for the second step
can run. The program will run without parallelization. The number of created material
documents should be a percentage of 113400 materials (1800*21*3).

Confirmation Ca::ll R;c Update Rapid Transfer Prodution
production i Confirmation t
W=D Tk Confirmation Planning Matrix erirmation to
SAP ERP
from SAP ERP

Confirmation RFC Call of Update Rapid Tranzfer 1-ztep Run COGl
upload to W MS SAPSCM Planning hMatriz Production backflush in
production confirmation SAP
confirmation from SAP SCM ERPhourly
from WS to AP ERFP jokd
thraugh CIF
fueLE
[ Fun HE Payroll as system load |
Transfer Good's receijd Run production confirmation in SAF ERFP]
Posting
2nd step of Run COGI Tranzfer Good's receipt
hackflush in posting of faor IS parts
SAP ERPdaily consignment
jok) stock to own
stock

:l General Step
- Performance Check Step

Figure 6-2 Two-step backflush

Scope

The scenario covers only the steps in the SAP ERP system. The time consumed during data
transfer via the Core Interface and the backflush posting in the SAP SCM system as a
prerequisite step for the MRP run are not in the scope of the performance test. The single-
and the two-step backflush are alternatives for the test.

6.1.2 Data required for the backflush execution

134

The following data required for the backflush execution was provided by the customer, or was
derived by the test team where noted:

» Customizing for the Discrete Industries-Backflush-Profile without movement types.
» Customizing for non-MRP-relevant storage locations.

» Creation of material master for parts in non-MRP-relevant storage locations.

» Customizing for negative stock.

» OSS note for two-step backflush (only ClIF-transfer of MRP relevant stock).

» Material master for FSC without DI-Profile.

» Cost collector with cost estimation.

Infrastructure Solutions: SAP IS Automotive on an IBM Platform



» To simulate the synchronous backflush trigger from an MES-system we created an
Excel® file with confirmations for 1 hour (7500) for all three levels. These confirmations
should represent approximately 600*3 different material variants with different
checkpoints, considering the production progress (Work in process).

» 22 Excel files each time, with confirmation for 1 hour (7500) for all three levels with
different reporting points and different users, considering the production progress (Work in
process).

» Add-on program for uploading the Excel file for generating the confirmations in SAP SCM.
» Planned Orders on the three levels (from previous test) and backup on this stage.
» SAP SCM confirmations, Core Interface transfer to the SAP ERP.

Table 6-1 gives an indication of the magnitude of the data handled in this backflush process.

Table 6-1 Backflush data

Item Number of data fields

Number of vehicles produced per day 7500

Number of backflush reporting point triggers per 1 hour 7500

Total number of backflush reporting points 18
Number of cost collectors per 1 hour about 600
Material Master about 2000000

6.1.3 Approach and prerequisites for the test execution

The transaction PPCGO is run in a background job. The KPI relevant time we calculate is the
total run time of the job. A total of 7500 Planned Orders for approximately 600*3 different
material variants with different checkpoints are backflushed. During each test run there is a
workload of confirmations coming from APO.

Deliverables
The following test runs were completed:

» One test run is used to compare the performance of a one-step backflush to a two-step
backflush.

» Test series to determine the optimal degree of parallelism
Measure different degrees of parallelism by testing with 10, 20, 30, 40, 50, 60, 70, 80
parallel processes used for the single-step backflush.

» Test series, using the optimal degree of parallelism determined in the previous test, to
determine material block options. The parameters tested are:

— Material block: Without late locking

— Material block: Late locking, 10 second wait
— Material block: Late locking, 30 second wait
— Material block: Late locking, 60 second wait

Test reset mechanism

The test is reset by shutting down the servers and reverting to a backup in the state of having
the confirmations in the SAP ERP and not posted with PPCGO*.
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Exit status of the environment after the test

After the test, the posting of all parts is done in the SAP ERP system. The application log
(transaction SLG1) holds information on the backflush execution time. The inbound queues of
the SAP ERP system are empty (except for usual idle system activity) and the confirmations
are carried out (check in PPCSHOW).

Run time goal
The maximum run time requested by the customer is 30 minutes.

We carried out a number runs for the two alternative scenarios. This document describes in
detail two of the runs we performed for the one-step backflush scenario.

6.2 Test execution

136

From the various test runs we carried out we describe here the best two runs of the one-step
backflush. In the results area we include also the evaluation of the two-step backflush.

One-step backflush: First run
First we ran the one-step backflush without parallelization. We carried out the one-step
backflush with the settings shown in Figure 6-3.
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T Viotklist
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[#]Log Output
Mo of Ermors Allowed 9,999

[ Paraliel PrOCessing Farameters -
DP‘;la‘NI Pracessing
Logoraensar group

Requisiid Protesses 4

[ elete History

Quein Tirme ]
Wil Time at End 100
Commurication Emr
System Emor

Waiting I Resources
Weaf at End

A G Ak

'E_lr'l'tlllll'l of Backushes -

Posiing Dads B4 09, a7
Backiush Crbited by P2
BackBushing system

Material Mumber of As s mbly

Assambly Plant

[#]Post Asynchronous Materials

[l Post Activities

[#]Pest Symchronous Materisls

FTEEEERE

Processing Parameters
M Watirial ibems in Packago EEE

Figure 6-3 Backflush settings
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Figure 6-4 displays a sample STAD record of one of the update processes. It indicates that
most of the time was spent on the database. The average times per row are very good and
indicate little tuning potential. Results of the first test are shown in Table 6-2.

Systen: DL Instance. hkpoceccappd D262
Analysed time: 25.08.2087 7 19:50:00 29 .60 2087 & 12:52:08
iecord: 12:25:27 - 12:25°29 REM1 3000 u LI
Analysis of time in work process
CPU time 410 8= Numhar Rall 1ns 1]
RFC+CRIC time B oag Ro11 outs a
EnQuaues 2
Total time in workprocs — 2.249 as
Losd time  Program 2 ag
—FResponse tipe————— 2. 249 n— Screan A ms
CUn intert A o
Wait Tor work process (L ]
Frocessing time 336 as Ro11 time  Out A ms
Load tine Boag In I T
Generating time o ez Wait i ms
Eoll {inseait) time B as
Database request Lime 1.626 ns Firomtend Ho . Founctrips 1]
Enqueue time 27T oms GUI time A ms
Wet time I T
Analysis of ABAP/ databsse reguests (only explicitly by applicatios
Conneetion DEFAULT Request tine 1.626 ms
Databsse requests total 1.804 Commit time 0 ms
OB Proc, Calls ] 08 Proc. Timd Y
Type of Database Requests |Database | Request |Avp. time ¢
ABAP request rows |Reguests|to buffer calls [time [lgjl row (Bs)
Total 5.5080 [ 3. 884 311 5, 451 1.628 | 8,3
Direct read 247 ik b4l 186 a5
Sequentis] read 177 nr a6 415 68 a4
Update 1817 2175 1.847 Q4@ 8.5
Dirlate 720 241 726 134 8,2
Insert 2.538 414 2.538 363 a1
Note: Tables were saved 1n the vLablebuffer
Figure 6-4 Sample STAD record
Table 6-2 Result of the one-step backflush:
Materials Incorrect Successfully Service ltems Run time [min]
successfully material items posted service without errors
posted items
90563 0 11858 0 121.5

At this point very little tuning potential—except parallelization—is evident. Parallelization,
however, does not work because the individual parallel processes would block each other
because common parts lead to conflicts during the posting of goods movements.

One-step backflush: Second run
Obviously no tuning is possible for the one-step backflush, but the customer will not be able to
work with such a long runtime. Therefore, we decided to modify the backflush code to enable
a parallelization of the processes. We made this modification only to show that the long

backflush runtime is not a show stopper for the customer.

The procedure we used to make the modification follows.
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We copied the report PPC_CONF_GO (calling it ZPPC_CONF_GO) and the function group
PPC1PR into the customer name space and modify the coding in the following way:

» The form routine that spawns the parallel processes now checks whether an LUW has
common parts with currently running LUWSs before it starts a new process with this LUW.

» This form routine waits until at least one job has come back before it tries to start
additional LUWs.

» To avoid problems in the communication with the enqueue process we used a server
group in this test that utilizes only the central instance and we defined a second ENQ work
process on the central instance (SAP note 1227773). We did this because no
communication with the enqueue process is necessary if a process is run on the central
instance.

Such a modification can only improve the performance if it is actually possible to find a
significant number of Logical Units of Work (LUWSs) with component lists that have no
common parts so that no locking problems can occur. The parallel processing of the
backflush in one step will, in any case, not work if there are common parts in all or most of the
backflushes.

We started the job with one hour's backflush volume and 80 parallel processes. In parallel we
started the payroll (10 jobs in parallel) and the load runner.

We created the backflush job using the report ZPPC_CONF_GO with the settings shown in
Figure 6-5.

Maintain Variant: Report ZPPC_CONF_GO, Variant SINGLE_EF_01

[ variant Attributes | [E worklist |
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Figure 6-5 Variant for BF Job
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Setup for the payroll process

We started the program RPCSCO000 in the ABAP™ workbench in parallel with the backflush
run, with the settings shown in Figure 6-6.
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Figure 6-6 Setup for the payroll process

We observed that 59 enqueue requests were waiting in the queue. This was a typical
situation observed during the run, and indicates that problems with setting and releasing
enqueues existed either because of the enqueue performance or because of the number of

requests.

Request Queue Information Application Server hkpoceccapp1_D2L_00
| @S]

‘Proc. Type | Requests waiting| P e wail | Max req|  Reguests withen | R, read |
_Nﬂ'ﬂ'P' 0 % 2,000 4181510 4181510
[T ] 14 2.000 102063 108,063
UPD ] 7] 2.000 LT .48l
EMNG 59 167 Z.000 1.506.392 3 806.333
BTC o 4 2.000 43 43
BP0 L] 1 2.000 1.538 1.526
up2 [ 4 2,000 17.202 17.202

Figure 6-7 Enqueue requests

We regularly observed the situation shown in Figure 6-8 on page 140, namely, a large
number of processes performing enqueue operations.
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hkpoceceapp? _D2L_01)16 |DIA 512156 | stopped | EHND g ES|PP24 SAPLEENR
hipoceccappz_DIL_@1)18 JDIA 761 2 | gtopped |ENQ Yen 5|LE_FFr@nz
hkpaceccapp?_D2L_B1]19 [DIA G204 | stopped | END T S|LR_FPEas
hikpoceccapps_D2L_81)28 J0IA Fa5064 | stopped | EHQ Yes 5|LE_FFm01
hkpoceccappl_b2L_81)22 |DIA 3032T8 | stopped |END Yes 1T|PP24
hkpoceceappd D2 01(25 |o1a | 1380164 |Funning Yes LR_Floda
hkpoceccapp?_D2L_81)26 |DIA 733342 | stopped [ENQ Yes ER|PP24 SAPLECOR
hkpoceceapp? DAL_B1)28 [DIA TEES18 | stapped | EHO Yoz S|LR_PP@0E
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hipoceccapp_D2L_21 146 |BTC 15650256 | etappad |EHQ Yer 1144 LIN
hkpoceccapp? _D2L_B1)47 |BTC | 1044910 stopped|END Yo 1144|LIU SAPLRFHI
hkpoceccapp?_D2L_01 )48 JBTC 1409426 | ctopped | END Yeo 1143LIU
hkpoceccappi_D2L_81|49 |BTC | 1307064 | stopped |EHQ Tes 142|LIu
hkpoceccappd_D2L_A2) 1 JUFD 639170 | stopped | EHD Yes GIPF24 SAPLSENA
hkpoceccappd_D2L_82] 2 |0IA | 1674108 | stopped|END Yes J|LR_MHEZ5| SAPLSERA
hkpoceccappd_b2L_82) 3 (UPD 495712 | running Yos 15|PP24 SAPLEL IU (Update| COFET
hipoceccappd_D2L_@2) 4 JUFD 491550 | etoppad |EHD Yoo 18|PP24 SAFLORFC
hkpoceccappd _D2L_82] 5 JuPD B T80 | stopped END Yos 15|Pr24 SAPLSENN
hipoceccappd_D2L_@2] & JOIA GE07E2 | stopped |CPIC Yoo 1T|PF24 SAPLESENT

Figure 6-8 Global Work process overview

Nevertheless, the enqueues were held only for a short time, as Figure 6-8 shows for some
enqueues.
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Figure 6-9 Lock Entry list

ZPPC_CONF_GO is a copy of PPC_CONF_GO but with the customer modification
(parallelization). “Z” or “Y” in SAP usually means that this is customer-owned coding.

To improve the enqueue performance the central instance should have at least as many

dialog work processes as the number of parallel processes that are started by report
ZPPC_CONF_GO.

The following SQL trace (Figure 6-10 on page 142) shows that all database operations are

fast.
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Summarized SQL Statements: Sorted by duration
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Figure 6-10 Summarized SQL statements

During this run, we never observed that 80 parallel processes are used. This indicates that
the work packages (LUWSs) cannot be run with such a high parallelization without causing
either wait times when trying to get material enqueues or failed material movements (that is,
COGl records).

A decrease in the total run time can be expected if the enqueue performance is improved.

With the run time of the modified one-step backflush (27.3 minutes) we achieved a result that
exceeded the customer’s expectations.

6.3 Results overview

In this test, the one-step backflush (PPChGO) and the first step of the two-step backflush
(also PPCGO) were compared against each other and against the KPI of 30 minutes. The
second step of the two-step backflush (PPCGO2) was evaluated as far as possible. However,
due to the tight schedule we are not able to test this second step with a daily data volume.

One-step backflush results
Report: PPC_CONF_GO

The best run time we achieved was 122 minutes.
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The one-step backflush cannot be parallelized with the present data because the component
lists of the work packages contain too many common parts. This leads to a situation in which
parallel processes are requesting enqueues (SAP locks) for the components in their work
package. At some point, the request is rejected because another process is already holding
the enqueue. The standard is to retry every second; the number of retries is specified in the
customization. This mechanism becomes critical when the component lists contain the same
components but in different order. In the debugger, we observed exactly this behavior.

Without parallelization, the KPI of 30 minutes cannot be met. We can conclude that it is
impossible with the standard one-step backflush to process the hourly backflush volume of
the customer (as given in the test data) within one hour.

Results for the first step of the two-step backflush
Report: PPC_CONF_GO

The best run time we achieved was 34 minutes.

We were not able to optimize the parameters of the first step of the two-step backflush in such
a way that a run time below 30 minutes was possible. However, it is clearly possible to
process an hourly backflush volume of the customer (as given in the test data) within one
hour. Furthermore, parallelization is possible (but not implemented in the standard) and can
be realized by customer adoption of the programs.

The first step of the two-step backflush will not exhibit worse performance if the number of
common parts between the car models is increased. Therefore, SAP recommends that the
customer use the two-step backflush.

Results for the second step of the two-step backflush
Report: PPC_STEP2_GO

No run time was available for this test.

We could not prepare and perform testing of the second step of the two-step backflush with
the daily data volume because of our tight schedule. The tests that could be performed are
the following:

» A 10 hour volume that takes 15.4 hours
» A 4 hour volume that takes 8.3 hours.
It is obvious that the run time does not scale linearly with the data volume. That means, by

increasing the data volume by a factor of 2.5 (10 hours instead of 4 hours) we observed only
an increase in the runtime by a factor of 1.84.

Nevertheless, after the test it was not clear whether the standard PPCGO2 is able to perform
a daily data volume of the customer (as given in the test data) within one day. Furthermore,
the customer requires much faster processing. This can be achieved only by parallelizing
PPCGO2. This parallelization has been discussed between the customer and SAP on several
occasions.

Results for the modified single-step backflush
Report: ZPPC_CONF_GO

The best run time we achieved for this test was 27.3 minutes.

After discussions with the customer and SAP development, we created a modification of
PPC_CONF_GO (and function group PPC1PR) to assess the customer’s claim that one-step
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backflush should work for their data. The modification has not yet been tested thoroughly
enough to allow it to be used in a production environment.

The modified one-step backflush avoids the enqueue problems that were observed for the
standard one-step backflush by checking the component lists before starting new parallel
tasks. It is therefore possible to measure whether the number of common parts in the present
test data is small enough to achieve a sufficiently high parallelization without locking
problems.

The results of our tests are the following:
» It is possible to avoid enqueue problems by modifying the one-step backflush.

» The customer’s data (as given in the test) allow for a relatively high parallelization initially.
After some minutes, we observed usually fewer than 10 parallel processes.

» Itis possible to reach the KPI with the one-step backflush if the logic of starting the parallel
tasks is changed.

» The modified one-step backflush is only slightly faster than the first step of the two-step
backflush.

The last point deserves special attention. The run time of the one-step backflush is not stable
if the bills of material are changed in such a way that more common parts exist between the
different models. We anticipate that the global trend in the automotive industry of having an
increasing number of common parts between the different model families will also be
reflected in the customer's data structures at some point. The modified version of the
single-step backflush will run into problems if this happens, meaning the run time of the
backflushing process (including the reprocessing in transaction COGI) will increase.

We see two options for handling such a case:
» Allow for a small overlap in the component list
» Run only work packages with overlapping components

In the first case, a (possibly large) increase in the number of reprocessing records will be
observed. The time for processing an hourly volume will then be increased primarily by the
serial processing with transaction COGI.

In the second case, fewer parallel processes will be started in order to avoid material
enqueue problems. In the extreme case, there will be no parallelization. The run time of the
single-step backflush itself will increase in this case.

To summarize this briefly: The modified one-step backflush will have worse performance if
more common parts are used. The performance deterioration could be so extreme that the
run time of the unparallelized standard one-step backflush is observed. The customer would
then not be able to handle an hourly backflush volume within one hour.

Common parts between model families are a standard means in the automotive industry to
save costs and to increase the efficiency of production. It is therefore very likely that the
present test data does not represent the customer’s data structure during the whole lifetime of
the planned SAP system.

Taking into account this risk and evaluating the run time difference observed between the
standard (unparallelized) first step of the two-step backflush and the modified (highly
parallelized) one-step backflush, our conclusion is the following:

It is not feasible for the customer to use the one-step backflush even in a changed version
that avoids material enqueue problems. The comparison between the gain in run time (in
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comparison to the two-step backflush) and the risk for the future operations of the
customer clearly shows that the risks inherent in the one-step backflush are too high.

Recommended backflush variant

Based on the argument presented in the previous section we recommend that the customer
use the two-step backflush. Both steps of the two-step backflush can be parallelized, as has
been discussed with the customer.

6.4 Analysis of System p infrastructure layer test results

The objective of the test runs at the IBM infrastructure level is to demonstrate that the
architecture setup is totally adequate to fulfill the KPI. In this case we have to achieve this KPI
in 30 minutes.

In this section we present the system activity summary for the five System p servers LPARs
during the run. This run began at 14:45 and finished at 15:16, lasted 31minutes.

6.4.1 LPARs activity summary

The following five figures (Figure 6-11 through Figure 6-15) present the system activity
summary for the System p server LPARs, based upon the nmon results.
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Figure 6-11 Activity summary for hkpoceccapp1
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Figure 6-13 Activity summary for hkpoceccapp3
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Figure 6-14 Activity summary for hkpoclive1
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System Summary hkpoclive2 9/28/2007
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Figure 6-15 Activity summary for hkpoclive2

Regarding the ECC system LPARs (hkpoceccapp1, hkpoceccapp2, and hkpoceccapp3), we
see that the ECC system has significant activity on this run. Hkpoceccapp1 has an average
usage of 11%, with peaks up to 24%, not including CPU wait%. Looking at it, the CPU wait%
average is 27% and the CPU wait% peak is 63.4%. We consider this more carefully in the
next paragraph. Disk I/Os are very high on this LPAR, averaging 662 I/Os per second, and
with a maximum of 833 I/Os per second, so we probably have a disk contention on this LPAR.
We address that point in 6.4.4, “Disk details” on page 152.

Hkpoceccapp2 and hkpoceccapp3 have similar behavior during the run. Hkpoceccapp2 has
an average CPU consumption of 36.6%, with peaks up to 57.6%. Nevertheless, we can see
that there is almost no CPU wait time. 1/0Os per second (20) are not significant. Hkpoceccapp3
has an average CPU consumption of 30.6%, with peaks of 49.8%, but again we can see that
there is almost no CPU wait time, and 1/0Os per second (20) are not significant. In summary,
there is activity on these two LPARSs, but they seem to be performing perfectly.

Regarding the SCM instance, the graph shows an average CPU and disk usage close to 0,
so we can conclude that this instance has very little influence on the run, and therefore we did
not dig any deeper into the details.

Finally, regarding the liveCache instance, the CPU activity is very close to 0. We noticed peak
I/Os at the beginning of the run (16:46) of 400 1/O per second, then we had a second peak at
14:56 of 200 I/Os per second. Considering that the liveCache technically is a database, this
behavior is not surprising. Having a look at the disk details shows liveCache writes at these
moments, but the activity is so small that we did not dig deeper into the details.

Note: These summary graphs do not consider CPU wait percentage.

6.4.2 CPU details

Global CPU study

The next three figures (Figure 6-16 through Figure 6-18) show the detailed CPU activity on
ECC system LPARs.

In Figure 6-186, it is interesting to note that the majority of the hkpoceccapp1 CPU time is
spent waiting for an 1/0. We have no way to know if this is normal for the application, but the
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most probable answer would be negative. We plan to study in detail the disk behavior for this

LPAR.
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Figure 6-16 CPU details for hkpoceccapp1

Figure 6-17 shows no unexpected behavior for LPAR hkpoceccapp2. CPU usage is never
higher than 65% and there is almost no wait time.
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Figure 6-17 CPU details for hkpoceccapp2
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Regarding LPAR hkpoceccapp3, the behavior is very similar to hkpoceccapp2 as we can see
in Figure 6-18. CPU usage never exceeds 55% and there is almost no wait time.
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Figure 6-18 CPU details for hkpoceccapp3

Unitary CPU study

As shown in Figure 6-19, the hkpoceccapp1 CPU usage by processor is balanced, and we
notice that CPU17 and CPU19 are less used on this LPAR and that they have no wait time.
This figure also shows that SMT is not used, so on the whole run, physical CPUs are
sufficient to carry the load. We can see that the CPU is absolutely not overloaded in general,
so we only need to lower the wait% in order to improve the overall performance.
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Figure 6-19 hkpoceccapp1 CPU by processor
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Regarding LPAR hkpoceccapp2, Figure 6-20 shows an almost homogeneous load
distribution between the CPUs (only CPUO3 has a different behavior), but SMT is used for all
CPUs, so the application is using all benefit from parallelization. Comparing with run 02, a lot
of improvement has been realized by the functional team. These same comments apply to
hkpoceccapp3, which has a very similar behavior, as shown in Figure 6-21.
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CPU by Processor hkpoceccapp2 9/28/2007
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Figure 6-20 hkpoceccapp2 CPU by processor

CPU by Processor hkpoceccapp3 9/28/2007
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Figure 6-21 hkpoceccapp3 CPU by processor

6.4.3 Memory details

The next three figures (Figure 6-22 through Figure 6-24 on page 151) present the memory
details at the LPAR level.

As you can see from these three graphs, the three LPARSs have a very similar behavior
regarding memory. At the time of the run, each LPAR had 40 GB memory configured. We
note that no LPAR consumed more than 15 GB during the run, and no LPAR had paging
during the run. Therefore, regarding memory for run 14, everything was fine.
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Figure 6-22 hkpoceccapp1 used memory
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Figure 6-23 hkpoceccapp2 used memory
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Figure 6-24 hkpoceccapp3 used memory
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6.4.4 Disk details

152

As stated earlier, hkpoceccapp1 shows an unexpected behavior, with a great deal of wait
time at the CPU level. In this section we consider hkpoceccapp1 LPAR disk details in an
effort to improve this situation.

Disk activity
Disk activity on hkpoclive1 is shown in Figure 6-25 and Figure 6-26.
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Figure 6-25 Disk activity hkpoceccapp1

In Figure 6-25 we see hdisk0O and hdisk1 have an average activity of 80% and a maximum
activity of almost 100%. Because these two disks are part of a mirror link, the activity is
almost the same. The “write” activity is performed on both disks, while the “read” activity is
performed from either one disk or the other.
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Figure 6-26 Disk activity on time frame

In Figure 6-26 we see that during the entire run we have activity of about 90% at the disk
level, so this is the cause of the high wait%. Next we study whether this activity is read or
write, and then which processes are causing it.
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Disk reads
The next two figures give us statistics about disk reads per disk and within the time frame.
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Figure 6-27 hkpoceccapp1 disk reads
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Figure 6-28 hkpoceccapp1 disk reads on time frame

As Figure 6-27 and Figure 6-28 show, there are almost no disk reads (and those there are
occur only at 14:59).
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Disk writes

Figure 6-29 and Figure 6-30 confirm that all the disk contention is due to disk writes. During
the whole run a sustained disk writing activity exists.
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Figure 6-29 hkpoceccapp1 disk writes
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Figure 6-30 hkpoceccapp1 disk writes on time frame
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Top disk using processes

Figure 6-31 shows that the top disk consumer is the SAP message server. It is typically
writing logs and this is not a usual behavior.

Therefore, the recommendation to improve the performance is to add some disks and put the
SAP application server in a different volume group, not rootvg. The Montpellier team took this
action. From a pure benchmark run perspective, this disk contention did not affect the results
of the run because a lot of CPU resources were available.
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Figure 6-31 Top disk consumers
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6.4.5 Network details

156

Figure 6-32 shows the network load by adapter. We notice that the highest load is on en0
adapters, which is logical because these adapters are connected to the 1 Gbps network for
server communications.

The three LPARs have a similar behavior, which is logical because they run the same
application, mainly reading from the database and writing.
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Figure 6-32 hkpoceccapp1 network I/O per adapter

The cumulative network activity for the three LPARs is similar and no contention was
produced. Figure 6-33 shows this behavior for hkpoceccappi. For this run we can conclude
that the network is well sized.
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Figure 6-33 hkpoceccapp1 network I/O

Infrastructure Solutions: SAP IS Automotive on an IBM Platform



6.4.6 Top processes

This section discusses the top CPU and memory consumers.

Top CPU
Figure 6-34 shows that the top processes are disp+work (SAP processes) and db2sysc (DB2
connect, connection manager between DB2/Z and SAP).

On the three application servers (hkpoceccapp1, hkpoceccapp2, hkpoceccapp3) the main
contributor to the CPU consumption is the SAP work process activity, which is the expected

behavior.
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Figure 6-34 hkpoceccapp1 top CPU

Top memory

The three application servers (hkpoceccapp1, hkpoceccapp2, hkpoceccapp3) are again the
top processes in terms of memory usage, specifically by disp+work SAP processes and
db2sysc (DB2 connect, connection manager between DB2 for z/OS and SAP).

6.4.7 System p architecture conclusions

At the infrastructure level, System p servers responded perfectly to run 14 demands.
Absolutely nothing had a negative impact on the run at this level except the disk contention
on hkpoceccapp1, which was solved by the Montpellier team.

We performed the following corrective steps:

1. We added two disks and created a new striped volume group on these disks.
2. We created a logical volume reserved for SAP application file systems.

3. We withdrew the SAP elements from rootvg.

This solution eliminated the disk contention.
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6.5 Analysis of System z infrastructure layer test results

158

Unfortunately some SMF data was lost during the tests, so there is no SMF data available for
BF run 14. Instead we present data for BF run 10 here. The behavior of the z infrastructure
during this test was comparable to the behavior during run 14. The major difference between
the two runs was the number of parallel process used: 80 for run 14 and 40 for run 10.

The run began at 16:00 and finished at 16:27, lasting 27 minutes.

Figure 6-35 shows the LPAR summary. The CPU utilization and the DASD rate for LPAR
MVH1 was considerably higher compared to BF run 2. However, the values shown are still
relatively low for this powerful infrastructure, so there was no need for further investigation on
possible bottlenecks in the z environment.
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Figure 6-35 CPU Utilization and DASD Activity
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Figure 6-36 shows the time repartition between the application and the database. The results
are average time based on 28602 accounting records collected during the run interval. As you
can see, only 9% of the time is spent in DB2.

BF Run 10
Time based on DB2 accounting report

8%

o Application m DB2 CPU O DB2 Suspension

Figure 6-36 DB2 accounting report - Time repartition

The next graph, Figure 6-37, shows the processor usage and the workload eligible for zIIP
processing for one minute during the CPU peak usage between 16:02 and 16:03.
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Figure 6-37 One minute RMF Workload Activity - CPU usage

During this one minute of peak CPU usage we used 1.4 CP, of which 1.2 was used by the
SAP activity on DB2. Of this SAP activity on DB2, 55% is eligible to be processed by a zIIP
processor. This percentage of zIIP processor use is estimated because no processors of this
kind were configured on the LPAR at that time. During the Materials Ledger test some zlIP
processors were enabled. We include more detailed results in the next chapter.

6.6 Conclusions

In this test, the single-step automotive backflush and the first step of the two-step automotive
backflush were compared against each other and against the KPI of 30 minutes. The second
step of the two-step backflush was evaluated as far as possible. Yet, the tight schedule made
it impossible to test this second step with a daily data volume.

During this test the bottleneck was obviously still not on the hardware. The use of the System
p and System z infrastructure is better compared to the initial BF tests, that is, BF run002.
However, the values still show no bottlenecks on the System p and System z hardware.

6.6.1 Recommended Backflush variant
Following the discussion in “Results for the modified single-step backflush” on page 143, we

recommended to the client that they use the two-step backflush. Both steps of the two-step
backflush can be parallelized as discussed between the client and SAP on several occasions.
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Materials ledger

This chapter describes our experiences testing the materials ledger (ML) performance. We
performed 13 runs for this KPI. We describe run 10 in detail here because it achieved the KPI
performance objective and because it was composed of the batch process along with an
online users load created with Loadrunner.

The topics included in this chapter are:

7.1, “ML test overview” on page 162

7.2, “Test execution” on page 164

7.3, “Results overview” on page 171

7.4, “Analysis of System p infrastructure layer test results” on page 175
7.5, “Analysis of System z infrastructure layer test results” on page 182
7.6, “Conclusions and recommendations” on page 195

vyvVyVYyVvYyYVvYyyYy
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7.1 ML test overview

162

Because ML post closing generates documents on calculated data, processing time

increases in proportion to the number of accounting documents and the number of line items
in each document. Based on optimization of SAP running in other subsidiaries, the customer
believes the KPI can be met. The current legacy application’s equivalent time window is only

four hours, so the client has set this four hour duration as the target for the ML KPI.

The objective of these test runs at the IBM infrastructure level is to demonstrate that the
architecture set up is totally adequate to fulfill the KPI in the allotted four hours.

Description

Figure 7-1 locates the material ledger within the client’s overall IT process; Figure 7-2 on
page 163provides a detailed view of the ML process.
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Figure 7-1 ML process within overall process
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Figure 7-2 ML process: Detailed view

Purpose of the test
The purpose of the test is to determine whether the material ledger computation run can

perform on the IBM System z and System p configuration in the required time window. The
test also gives an indication of optimal settings for the parameters that are most important for
performance.

Test input business volumes:

» Number of models: 21*3

» Number of orders: 185750

» Number of variants: 113400 (1800 variants x 21*3 models)

Test conditions
Our test environment conformed to the following conditions:

» We continued testing in the environment used for RPM and BF.
» Loadrunner background dialogue activity was run.

» One month of materials management data was created with repeated RPM and backflush
runs.

» We assume that no time stamping problem occurs when uploading data.

The expected output of the test run is a Valuation Information report.
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Test preparation

To measure ML performance, monthly transaction data should be prepared in the following
areas of logistics. After generating variance in product cost collection, ML settlement should
be carried out.

» Standard cost data generation for all materials to generate standard cost for vehicle, MIP,
and end-items.

» Sales closing, which includes normal sales, returned goods, and so forth.

» Production closing, which includes production data such as consumption in production,
re-production, and so forth.

» Purchase closing, to have purchase price variance in real situations.
» Cost closing, to close overhead cost data (labor cost, expense, depreciation, and so forth.

» Product cost collection, to generate cost variance in each production step for vehicle/MIP.
Some examples are defective goods, variance in inventory due diligence, and so forth.

7.2 Test execution

This test run includes the whole process chain, including the load runner.

Setup

Table 7-1 identifies the SAP parameters that were changed in profile settings for system. The
11 figures that follow (Figure 7-3 on page 166 through Figure 7-13 on page 170) show the
dialog windows where the parameters were set.
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Table 7-1 Changed SAP Parameters

No |Flow step / Parameter Last used Value |[New Value
Program
001 [Selection
002 [Single-Level Price |Number of Tasks 60 60
Determination No. of Materials in ML |50 50
Doc.
003 [Multilevel Price Packet Size 10 10
Determination Number of Tasks 45 40
004 |Modification for ABAP coding select ig;gcgoggégéoggisé gfgmcwi“g from
Multilevel Price on a table FIELDS OF TABLE SAP Development:
Determination Include: st_kalst_tbl B
LCKMLMVRUNFO3 [70% crninvisi |ostecs smcis
gd _mgv_runcontrol- |INTO
laufid. CORRESPONDING
SORT st_kalst tbl FIELDS OF
BY kalnr. ls_kalst_tbl
FROM ckmlmvO01l1l
WHERE laufid =
gd_mgv_runcontro
l1-laufid
AND kalnr =
v_mat_kalnr
005 |Post Closing Number of tasks 60 60
No. of Materials in ML |1 1
Doc,
005 |Modification for TPART,ROH 500 250
Post Closing
006 |Entry SPLIT-FI- CKMLVADMIN via TA [active active
DOC SE16 to activate the
document split
according to SAP
Note 539452
007 [new index of table |Index z01 - Index z01
CKMLVO003
008 [Change coding for |[RSRZLQVAL ANSWER_TIME_ [ANSWER_TIM
Load Runner test WEIGHT_FACTO |[E_WEIGHT_FA
according to note R TYPE | VALUE |[CTOR TYPE |
51789 5, VALUE 1,
USER_AMOUNT |USER_AMOUN
_WEIGHT_FACT |T_WEIGHT_FA
OR TYPE | CTORTYPE |
VALUE 1, VALUE 5,
009 [Extend RFC server |Include server Server2 & 3 Server 1,2 &3
group zPoC_group |hkpoceccapp1
010 [Update Catalog for NLEVEL =4 , NLEVEL = 2,
SAPD2L.CKMLMV NPAGE = 10000 |[NPAGE =800
011~0
011 [Extend SMLG Include server Server2 & 3 Server 1,2 & 3
logon group hkpoceccapp1
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Parameter 001: Selection
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Figure 7-3 Parameter 001

Parameter 002: Determine sequence
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Figure 7-4 Parameter 002
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Parameter 003: Single-level price determination
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Figure 7-5 Parameter 003

Parameter 004: Multilevel price determination
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Figure 7-6 Parameter 004
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Parameter 005: Post closing

ABAP: Selections of Variant &0000000000012

| Catalog ||é’ Yalues ||6’g'> Attributes |

Ohjects for selection screen

Selection SctnglField name [Tyne] vE| Option|frim [to]

1000 Revaluate Consumption F

1000 Mo. of Materials in ML Doc. P 1

1000 Save log P H

1000 Test run P

1000 Mumber of tasks P 60

1000 Revaluate material P X

1000 Set CO Account Assignment P

1000 Execute P R

1000 Reverse P

1000 Logonfserver group F zPoC_group

1000 Application F ACRLU

1000 Fiscal Year P 2007

1000 Fosting period P uuj]

1000 Last Day of Period F 30.09.2007

1000 Costing run F HERC 04
P_CLOPOP P

Figure 7-7 Parameter 005

Parameter 006: Entry SPLIT-FI-DOC

able CKMLMYADMIN

rigplayed Fields: 3 of 3 Fixed Columhs P List Widgth 0250
M.‘\NDT&(KE\" KDATA

[]580  |CK88_CCSEE1-H100 2pe7009

[]s88 |CK88_CCSE02-H1G0 2BE7O09

[]580  |PARA-ACTIVE

586  |SPLIT-FI-DOGC

Figure 7-8 Parameter 006

Parameter 007: New index of table CKMLV003

Index Mame CEMLMYER3 Zi
Shaort description ML Run oprimization
Last changed SAPSUPPORT 23.10.2007 Qriginal language DE German
Status Active Saved Package CRMLHY
Index CRMLMWOD3~Z01 exists in database systern DB2
® MNon-unigque index
@ ndex on all database systems
(O Far selected database systems E‘

O Mo database index
(C)Unique index (database index regquired)

[ [ TaneFies |

Index flds _‘
Field hame Short Description DTy |Length ﬁ
LR 0UT st Estimate Mumber - Product Costing HUNC 12[4]
BUKEY aluation Area CHAR 4[]
FERIOD Faosting period HUMC E
G.1AHR Fiscal Year MUMC 4
MGTYP Cluantity Structure Type CHAR E
OTYP_IN Object Type CHAR z
MANDT Clignt CLNT 9

Figure 7-9 Parameter 007
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Parameter 008: Change coding, note 51789

Include RERZLOYA Active

N I =T 1 Y

***INCLUDE RSRZLOWA

*

#* A5/98, This routine is written in a separate include file in order

A to accommodate flexible and possible change in the hard-coded
A ratio of #user & response time called from different places.
b -fue

EREEE AR AR ERER LR R A AR AR A AL LS LI AR AR AR AR R D R

* MNSWER_TIME_WEIGHT_FACTOR -
* weight factors for answer time

* JSER_AMOUNT_WEIGHT_FACTOR -
* weight factors for user amount

USER_WEIGTH_FLCTOR -

This factor multiplies the user weigth with =value= percents when
the actual number of users on a server exceeds the maximum number of
* users designed for that server.

AREAEA KA EAEA AR AR KA KA A AR A KA KR AR R AKARARARA KA &

*

*1  REPLACE D2LKSEE137 1
*ZCOMSTANTS: AWSWER_TIME_WEIGHT_FACTOR TYPE I WALUE &,
i USER_AMOUNT_WEIGHT_FACTOR TYPE 1 WALUE 1,

COMSTANTS: ANSWER_TIME_WEIGHT_FACTOR TYPE I WALUE 1,
USER_AMOUNT_WEIGHT_FACTOR TYPE I WALUE 5,
*}  REPLACE
USER_NT_FACTOR TYPE I WALUE 2B0.

Figure 7-10 Parameter 008

Parameter 009: Change RFC server group

CCMS: RFC Server Group Maintenance
IEH @ Delete Assighment || @ Delete Group || @ Remove instance | |

Logon Group Instance Status

CIF_Parallel
CIF_Parallel

hkpoceccapp2_D2L_01
hkpoceccapp3_D2L_02

parallel_generators
parallel_generators
parallel_generators

hkpoceccapp1_D2L_0@Q
hkpoceccapp2_D2L_01
hkpoceccapp3_D2L_02

DoooooED

Group assignment
Serer group

ZPoC_group @L_

zPoC_group hkpoceccapp! _D2L_00 Instance hkpoceccapp1_D2L_00
zPoC_group hkpoceccapp2_D2L_01
zPol_group hkpoceccappd_D2L_02

Determination of resources

Activated {0 ar 1)

hax. Requests in Queue (%) 5

Max. Mo, of Logons (%)

Maximum MNo. Separate Logons{%) 25

Mz, Mumber of WPs L

Minimum Mumber of Free WPs 50
Max. No. of Comm. Entries (%) 90

Mz, weait time

an

sed (%) 75

15

Figure 7-11 Parameter 009
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Parameter 010: Update DB2 catalog

SQL statement

L9,7,7,7, ) FOR FETCH OMLY WiITH UR

Hierarchical access path |~ Access path | Table information 2 Index information |

ﬂﬂl || =E \|Q|E]IE]EI@|\| DDIG editor I Storage | Indexspace | g 9

Schema |Index Index columns Clusterratio [%] | 1st key card. [Full key card. lTree lewels| Leafpages \ndexleys Rows near opt Rows far opt
SAPDZL | CKMLMYO11~0 MAMDT LALFID KALNR 100 1 591.008 I 2 a0o0 591']08 1 a
SAPDZL  |CKMLMYD11~001 MAMDT LAUFID,BVWIKEY, M B5 1 61 03 44 101
SAPDZL  |CKMLMVD11~002 MAMDT LALF D, BVWKEY,M 72 1 68 3| 832 591.008 4 100
SAPDZL  |CKMLMVD11~003 MANDT LALFID, SPART, M B0 1 & 3 824 451.008 33 14
SAPDZL  |CKMLMO11~004 MANDT, LALF D, KALST, CY| 100 1 1 3 az7 591.008 1 o

Figure 7-12 Parameter 010

Parameter 011: Change SMLG group zPoC_ECC

CCMS: Maintain Logon Groups

IE | T Delete Assignrment | | T Delete Group || T Rermove instance

E=E

Logon Group

Instance

Status

zPoC_ECC
zPal_ECC
zPoC_ECC
zPal_group
zPoC_group
zPal_group

hkpoceccapp1_D2L_B0
hkpoceccapp2_D2L_01
hkpoceccapp3_D2L_B2
hkpoceccapp_D2L_00
hkpoceccappz_DZL_61
hkpoceccapp3_D2L_02

o@oooo

Assignment/ Attributes

Assignment-dependent

ZPoC_ECC

hkpoceccappi _D2L_00
IP address

Group-dependent
zPoC_ECC
[w]Ext. RFC-enabled

Instance-dependent
hkpoceccapp1 _D2L_00
Response Time

User 100

ms

Figure 7-13 Parameter 011
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7.3 Results overview

The next five figures show the first ML calculation results and the overview of run 10 when ML
was executed along with Loadrunner.

Costing Cockpit: Actual Costing - Change / Execute

Dl

Costing run Himcag  [jFirst RUN CASET
Period 92007
General Data
(= .
= Create Cost Estimate
Flow step |Auth0rizn| Farameters |E}{ecute| L0g| Statusl Successiul Errors.StiII openl
Selection = & 2 o 591.008 ] 0
Determine Sequence 313 T 2 o 501.008 i 1]
Single-Level Pr. Determination . g 1=l & 2 o 591.008 i 0
Multilewal Pr. Detetrination =5 =13 & 2 o 31796 i 0
Revaluation of Consurnption pob p o 0 0 591.008
Post Closing = pop & 2 @ 5891.008 0 0
Mark Material Prices yak 0 0 0
| JobOveniew || Schedule Manager | o] _activity Types | &5 status Data From 23.10.2007 19:20:23
Figure 7-14 ML calculation result
Job averview from: 23102007 at:
to: 23.10.2007 at:
Selected job names: RUNIOD *
Selected user names: *
Scheduled Released Ready fctive Finished Canceled
Event controlled Event ID:
BBAP program Frogram name :
Job Ln|Job CreatedB|Status Start date|Starf] time|Duration(sec.)|Delay (sec ) |Executing server Cli
[] RUN1E SELECT MATERIALS | 5APSUPPORTZ (Finished 23.10.2007[15:41: 41 172 8 |hkpoceccapp! _D2L_BO | 500
[] RUN1G DETERMINE COSTING SEQ. |G 5APSUPPORT2 |Finished 23.10.2007(15:44:32 460 8 |hkpoceccapp3_D2L_B2 | 500
[] RUN1E GHGL-LVL PRICE DETERM. |4 SAPSUPPORTZ |Finished 23.10.2007[15:52:12 968 A |hkpoceccappa_D2L_B2 | 508
[ RUN1B MULTILEVEL PRICE DETER |4 SAPSUPPORTZ |Finished 23.10.2007|16:08:20 4.393 8 |hkpoceccapp3_D2L_B2 | 500
[] RUN1@ CLOSING ENTRY B8 5APSUPPORTZ (Finished 23.10.2007[17:21:34 7.069 1 |hkpoceccapp3_D2L_B2 | 500
*SUmmAry 13.862 1

Figure 7-15 Overview of run10 (1)

The run time was about 3.6 hours, so the KPI of 4 hours was achieved even with the load
runner. Compared to run 09, the run time was increased by about 0.3 hours.
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Job Tog overview for

joh: RUM1D SELECT MATERIALS / 12092900

Date

Time

Message text

23.10.2007|16:41: 41
23.10.2007|15:41:41
23.10.2007)15:44:33
23.10 2007 15:44:33

Job started

Step 081 started (program SAPRCKMLMY_RUN_BASIC_LIST, variant &0000080008812, user ID SAPSUPPORT2
Spool request (number BO00011381) created without immediate output

Job finished

Job 1og overview for job

RUN1O DETERMIWE COSTIMG SEOQ. / 12183800

Date Time Message text

23.10.2007|16:44:22) Joh started

23.10.2007|16:44:32|5tep 001 started (program SAPRCKMLMY_RUM_CREATE_STEPS, variant &BOEEE00DOOO1E, user ID SAPSUPPORTZ
23.18.2007|15:52:11|5po0l request (number B0800112081) created without immediate output

23.18.2007|15:52:12(Job Tinished

Figure 7-16 Log overview of run 10 (2)

Job 1og overview for job:

RUN1TE SWGL-LWL PRICE DETERM. / 12120200

Message text

(12| Job started

12| 5tep oM
(23| Parallel
(37 |Parallel
(47 |Parallel
(GG | Parallel
(B4 | Parallel
13| Parallel
(22| Parallel
(35| Parallel
(47 |Parallel
(B7|Parallel
(09| Parallel
(24| Parallel
D38| Parallel
(46| Parallel
(B3| Parallel
(85| Parallel
(A5 Parallel
14| Parallel
(20| Parallel
(28| Parallel
(36| Parallel
(45| Parallel
(G5 |Parallel
(35| Parallel
(B3| Parallel
(20| Parallel
(38| Parallel
211 |Parallel
(30| Parallel
(B0 Parallel
(A9 Parallel
(3 |Parallel
(B2 Parallel
(45| Parallel
(B3| Parallel
(01 |Parallel
J16|Parallel
16| Parallel

started {program SAPRCKMA_RUN_SETTLE, wvariant ZEEEEAA0E0001Z, user ID SAPSUPPORTZ)
processing has heen started with 60 work processes
Processing has heen conpleted

processing has heen started with GO work processes
Processing has heen completed

processing has been started with B8 work processes
Processing has heen completed

processing has been started with GO work processes
Processing has heen completed

processing has heen started with G0 work processes
Processing has heen completed

processing has heen started with 60 work processes
Processing has been completed

processing has heen started with GO work processes
Processing has been conpleted

processing has heen started with GO work processes
Processing has heen completed

processing has heen started with GO work processes
Processing has heen completed

processing has been started with 60 work processes
Processing has heen completed

processing has been started with 6O work processes
Processing has heen completed

processing has been started with 6O work processes
Processing has heen completed

processing has heen started with GO work processes
Processing has heen completed

processing has heen started with G0 work processes
Processing has heen completed

processing has heen started with G0 work processes
Processing has been completed

processing has heen started with G0 work processes
Processing has been completed

processing has heen started with GO work processes
Processing has heen completed

processing has heen started with GO work processes
Processing has heen completed

processing has been started with 60 work processes
Processing has heen completed

1815po0l reguest (humber DOAOE11202) creagted without immediate output
(20| 5pool reguest (number 0080011203) created without immediate output

(20| Job find

shed

Figure 7-17 Log overview of run 10 (3)

Infrastructure Solutions: SAP IS Automotive on an IBM Platform




Job Tog overwiew for joh: RUN1E MULTILEYEL PRICE DETER / 121413200

Date Time Message text

23.10.2007 | 16:08: 20| Job started

23.10.2007|16:08:47 |Parallel processing has been started with 48 work processes
23.10.2007|17:21:31|Parallel Processing has been completed

23.10.2007(17:21:33|5p001 request (number 0000011204) created without immediate output
23.10.2007)17:21:33(Job Tinished

23102007 | 16:08:20|5tep 001 started (program SAPRCKMLMY_RUN_MLEVEL_SETTLE, wariant &00000A800001Q, user ID SAPSUPPORTZ)

Figure 7-18 Log overview of run 10 (4)

Spool

Figure 7-19 shows a spool request in system D2L.

Graphical display of spool request 11207 In system D2L
ElElel@il= =L LD [ setings. i l

Costing run HKHCE9
Fosting period 9.z007

| phig Without 51

Co@  591.008 Closing Entries For Materials Posted Without ErrorsfWarnings

Exc. &= PInt Error Warning Success

Icon Error Warning Success MTyp WalCl Matl Group Dy OrGp Level Cycle No.
00x = HE11 ] 2] 4 518

0@ ] g] GEO HALE 7900  M108 10 4

[aan] ] ] 240 HALE 79E0  M10A 10 3

[aan] ] ] 48 HALE 7900  M10A 16 b

(g ] 0 3.03@ PART 300 PloQ 10 1
00X &= HE1Z ] 2] 2,254

Figure 7-19 Spool

7.3.1 Observations

All steps ran without errors and within the KPI requirement of four hours. It should be noted

that during the run the load runner was also running.

Posted documents are shown in Figure 7-20.
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Data Browser: Table BKPF: Selection Screen

BLKRS H188 o [ ]

BELNR | R

GJAHR 2007] o [ ]

BLART L] o [ ]

BLDAT o

CPUDT 23.10. 2007 o

CPUTH 17:21:34| to 240000
III:' Display Mumber of Entries

Wiidth of Output List [ 258

Maximurm Mo, of Hits

52.922

Figure 7-20 Table BKPF

In this run 1600 more documents were posted than in run 09 because of the change in
package size for ROH and PART from 500 to 250.

Data Browser: Table MLHD: Selection Screen

BELMR [ to . N
KJAHR [2807] to

YGART _[o o [ ]

ANTYP ] w [ ]
AWREF to

ANORG . N w [ ]
AnETS - o [ ]
STORNO B to []

UMBEW [] o []

BLDAT to

cPUDT 23102007 to

CPUTH [17:21:34] o [24:00:00]

LIS hAM [ j III?DispIayNumberofEntries
TC OBE | Wil of riies which st
oLvoR Dessscioncriets
LOGEYS | ] 65 084

PYERS 1 '

Figure 7-21 Table MLHD
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7.4 Analysis of System p infrastructure layer test results

We first present the system activity summary for the five System p server LPARs during the
run. This run began at 15:41 and finished at 19:19, lasting 217 minutes.

7.4.1 LPAR activity summary

In this section we discuss the system activity summary based upon the nmon results
presented in the following five graphs (Figure 7-22 through Figure 7-26).

System Summary hkpoceccapp1 10/23/2007

——CPU% ——I10/sec

usr%+sys%

—_ <
—
—
—
—
—
—*C
—
—
D l——
—
E—_
=
—
=
e
—T a7
=
SN
a S o
Disk xfers

Figure 7-22 Activity summary for hkpoceccapp1

SystemSummary hkpoceccapp2 10/23/2007

——CPU% —IQ'sec

Disk xfers

usr%+sys?

Figure 7-23 Activity summary for hkpoceccapp2
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SystemSummary hkpoceccapp3 10/23/2007
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Figure 7-26 Activity summary for hkpoclive2
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Regarding the ECC system LPARs, we see that the ECC system has very significant activity
on this run. Hkpoceccapp1 has an average usage of 37%, with peaks of 70%. Disk I/Os are
very low on this LPAR and are not significant.

Hkpoceccapp2 and hkpoceccapp3 exhibit similar behavior during the run. Hkpoceccapp2 has
an average CPU consumption of 57%, with peaks of 99.9%. Nevertheless, we can see that
there is almost no CPU wait time, and 1/Os per second are not significant. Hkpoceccapp3 has
an average CPU consumption of 62.6%, with peaks of 99.2%. However, once again, we can
see that there is almost no CPU wait time, and 1/0Os per second are not significant. Therefore,
on these two LPARsS, there is a huge amount of activity but the systems seem to be
performing perfectly.

Regarding the SCM instance, Figure 7-26 shows an average CPU and disk usage close to 0,
s0 we conclude that this instance has very little influence on the run, and therefore do not dig
any deeper into details. We can conclude that this LPAR does not interfere in this run.

Finally, regarding the liveCache instance, we can see in Figure 7-25 on page 176 that the
CPU and disk activity are very close to 0, so again we can conclude that this LPAR does not
interfere in this run.

Note: These summary graphs do not consider CPU wait percentage.

7.4.2 CPU details

Global CPU study
In the next three graphs we present the detailed CPU activity on ECC system LPARs.

As shown in the Figure 7-27, it is interesting to note that there is absolutely no wait time
during the run, so the application is taking perfect advantage of the available resources.

CPU Total K71023R1 10/23/2007

OUser% mSys% OWait%

100
90
80
70
60
50

e PR, R g

S

Figure 7-27 hkpoceccapp1 CPU details
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CPU Total K71023R1 10/23/2007

mUser% mSys% OWait%

100
90
80
70 II I | L
60
50
40
30
20
10
0

—

Figure 7-28 hkpoceccapp2 CPU details

On LPAR hkpoceccapp2, no unexpected behavior is seen. CPU usage peaks at 99.9% and
there are no wait times. The usage peaks are not sustained, which is probably due to the
behavior of the application itself.

CPU Total K71023R1 10/23/2007

OUser% mSys% OWait%
100

: w0
;: ﬁj i
e INT 1YY

Figure 7-29 hkpoceccapp3 CPU details

Regarding LPAR hkpoceccapp3, the behavior is very similar to that shown in hkpoceccapp2
during the later part of the run (from 17:22 until the end) as you can see in Figure 7-29. CPU
usage peaks at 99% and there is no wait time. During the first part of the run (from the
beginning until 17:22), we can see that the CPU usage on this LPAR is higher that on LPAR
hkpoceccapp2, although it follows the same pattern. This is probably due to the behavior of
the application itself.
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Unitary CPU study

The next three graphs (Figure 7-30 through Figure 7-32) show the unitary CPU and thread
usage.

CPU by Processor hkpoceccapp1 10/23/2007
@ User% m Sys% 0O Wait%
100
90
80
70 4
60
50 -
01 =
0l = = = = = _
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20
W | [ [] [] [ [ [ [] []
0 T T T T T T T T T T T T T T T T — ——
= N @ < 0 © ~ @ e o - o ® < © © ~ © @ o
s 8 8 3 8 8 5 8 8 2 = = bl s = = = @ 2 I
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Figure 7-30 hkpoceccapp1 CPU by processor

As shown in Figure 7-30, the hkpoceccapp1 CPU usage by processor is balanced. We notice
that CPU19 is less used on this LPAR. This figure also shows that SMT is used for almost all
CPUs, so physical CPUs are not sufficient to balance the load. As we can see, the CPU is
absolutely not overloaded in general on this LPAR, although there is a significant load.

CPU by Processor hkpoceccapp2 10/23/2007

mUser% W Sys% 0O Wait%

100

90

80
70 4

60

50 = - - - = = -

30
20

10 +—

0 T T T T

Figure 7-31 hkpoceccapp2 CPU by processor
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CPU20

Regarding LPAR hkpoceccapp2, Figure 7-31 shows an almost homogeneous load
distribution between the CPUs (only CPUO3 has a different behavior), but SMT is used for all
CPUs, so the application is using all benefit from parallelization and the load consumes
almost all available CPU resources. These same comments apply to hkpoceccapp3, which
has a very similar behavior, as shown on Figure 7-32 on page 180.
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CPU by Processor hkpoceccapp3 10/23/2007

=User% mSys% OWait%
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Figure 7-32 hkpoceccapp3 CPU by processor

In this case (hkpoceccapp2 and hkpoceccapp3 LPARS), increasing the number of CPUs
might improve the performance of the run.

7.4.3 Memory details

Figure 7-33 shows the memory details at the LPAR level.

Memory K71023R1 10/23/2007

——Real Used(MB)

Thousands

Figure 7-33 hkpoceccapp1 used memory

The three LPARs hkpoceccapp1, hkpoceccapp2, and hkpoceccapp3 exhibit similar behavior
regarding memory; Figure 7-33 shows hkpoceccapp1 memory behavior as an example. At
the time of the run, each LPAR had 60 GB memory. We observed that no LPAR consumed
more than 25 GB during the run, and no LPAR had paging during the run. So, regarding
memory for run 10, everything was fine.

7.4.4 Disk details

In this case there was no disk activity in any system.
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7.4.5 Network details

In this section we examine the TCP/IP network usage profile.

Network /0O K71023R1 (KB/s) 10/23/2007

o Aw. mWAwW. OMax.
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en0-write
en2-write
|o0-write

Figure 7-34 hkpoceccapp1 network I/O per adapter

Figure 7-34 shows network load by adapter. We notice that the highest load is on en0
adapters, which is logical because these adapters are connected to the 1 Gbps network for
server communications.

The three LPARs exhibit similar behavior, which is logical because they run the same
application, mainly reading from the database and writing some data. Figure 7-34 shows
hkpoceccapp1 behavior.

The cumulative network activity for hkpoceccapp is shown in Figure 7-35. We saw similar
behavior for hkpoceccapp2 and hkpoceccapp3.

Network /O K71023R1 (KB/s) 10/23/2007

menO-read m en2-read O lo0-read O en0-write m en2-write @ lo0-write

IS
&
|

Thousands
[XFN
& S

@
S

25 H

20

Figure 7-35 hkpoceccapp1 network I/O

We saw no contention during the run, so we can conclude that the network is well sized. It is
pertinent to mention that we did not experience any network errors at all, and the servers
behaved the same way.
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7.4.6 Top processes

In this section we analyze the top CPU and memory consumers.

Top CPU

As Figure 7-36 shows, hkpoceccapp1 top processes are disp+work (SAP processes) and
db2sysc (DB2 connect, connection manager between DB2 for z/OS and SAP). The same
patterns were exhibited for hkpoceccapp2 and hkpoceccapp3, which indicates that SAP
necessary core processes are the main consumers of the CPU.

CPU% by command hkpoceccapp1 10/23/2007

o Aw. B WAW. O Max.

40
35
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db2sysc ”
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sshd
syncd
xmwim

disp+work

<defunct Zombie>
db2admin
gwrd
java
ksh
msg_server }

nmon12_beta27_no_donatin,

Figure 7-36 hkpoceccapp1 top CPU

Top memory

We found the same behavior regarding top memory consumers, meaning that disp+work SAP
processes and db2sysc (DB2 connect, connection manager between DB2 on z and SAP) are
the top memory consumers.

7.4.7 System p architecture conclusions
At the infrastructure level, System p servers responded perfectly to run 10 demands.
Absolutely nothing had a negative impact on the run at this level. We notice that on LPARs

hkpoceccapp2 and hkpoceccapp3, CPU usage peaks at 100%, so implementing more CPUs
might improve performance. However, this test fulfilled the KPI requirements.

7.5 Analysis of System z infrastructure layer test results

This run began at 15:41 and finished at 19:19, lasting 217 minutes. Figure 7-37 shows the
LPAR activity summary during the test interval.
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CPU Utilization and DASD Activity
System: MVH1 , Day: 10/23/2007
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Figure 7-37 LPAR summary MVH1 ML run 10

During the test there was substantial CPU utilization and 1/O activity.

In the following pages we will present more detailed reports on:

7.5.1 CPU use

CPU use

OSA adapter
Channel path activity
Cache activity

DASD activity

Figure 7-38 on page 184 shows CPU use during the test.
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Figure 7-38 CP-zIIP activity MVH1 ML run 10

This graph shows the CP/zIIP activity during the test. Additionally, details are shown about
load that ran on CPs but that could have run on zIIP. Obviously, at some peek moments all
the available zIIPs were occupied. The usage of the z9 is substantial, but the box is capable
of handling the load very well. Figure 7-39 shows additional information on the capture ratio.
The capture ratio indicates how much of the used resources are spent on application
processing. The graph shows that during the busy periods more than 90% of the used
resources are spent on application processing. This is considered a good value.

CPU Utilization for System MVH1 Date: 10/23/2007 Select Days

| == CPU/LPar Busy — VS Busy w— Capture Ratio —Application Utilization

Figure 7-39 Capture ratio during MVH1 ML run 10
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7.5.2 OSA adapter

The OSA adapter use shown in Figure 7-40 is for communicating to the SAP application
servers. All the SQL requests come in through this adapter and all the results go out through

this adapter.

Total Channel Utilization for System: MVH1
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Figure 7-40 OSA adapter usage MVH1 ML run 10

The graph shows substantial activity on the OSA adapter. The adapter was capable of
handling the load very well during the test. In a “normal” production situation there is always
more than one OSA adapter configured for redundancy reasons. With TCP/IP on z/OS there

are methods available to configure the adapters in
simultaneously and provide even more bandwidth.

such a way that they are used
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7.5.3 Channel path activity

Figure 7-41 shows the activity on the FICON-Express2 channels attached to the DS8300
storage box used during the test.

Total Channel Utilization for System: MVH1
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Figure 7-41 FICON Activity ML run 10

The FICON Express2 channels handle the load very well. The load is balanced over the
available channels. At peek moments we see over 50000 Excp's; individual channel utilization
is around 20%. The available FICON Express2 channels can easily handle much more

additional load.

7.5.4 Cache activity

186

The next three figures show activity on the DASD cache of the DS8300 storage box used
during the run. Figure 7-42 shows the I/O rate for all relevant control units.
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Total IO Rate (all devices)
System: MVH1 Reporting Date: 10/23/2007
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, we took a closer look at the busiest control unit, CC00, as
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Figure 7-43 Total cache rate ML run 10

As you can see, both graphs are almost identical. This means that a high number of the I/Os

are cache hits. Nevertheless

shown in Figure 7-44.




Cache Total Rates for device: CC00

System: MVH1 Reporting Date: 10/23/2007 | Lot |
8000
7000 -| USSR U S ——————
PR IS RSN ISR RSP S
5000 -| R RRSSSSNNUSNUSEDSN S —————— S S| R S S - -

[1/s]

4000

K1V [ CRPPRRPRRRPPRERRRRRN | | | (|| EETEEERREER REES SOP S SRR | U SEPRPRRRRRSRRN SRR SRRERS RRRRREN | PRSP | SRRRRTRN (FERN ER
pJ0J1JIJE EECRRERPEDREPRRERRERREE | L EERRERRERRES |5 || B AP AL S Y50 F FISRPERREPREERRS! | SEREOR] | ERRERS | EEPEERS | EEFRROR | SRPPRREPS || FERE | BRRRN
1000 | ‘I ————————————
U_ m
T — O W N WM O M~ < = O W N d W MmO s e 0w N ® D MmO s o~ 0w N3 WO
SN @MY THOS N mMmT 0B o S EAn T T NGOG0 - d®EGw b o - = d
N 0w W W W W 0w W WY w w w w O w M~ M~ M~ P~~~ M~~~ O @0 ©0 @© @0 Qo0 @o®©Oo@©@@@ DD D
L
o O o o o 0o o0 o0 o oo oo o0 o0 o000 o oo oo oo oo o000 o000 oo o o0
o o o o o 0o o0 o0 o oo o0 o0 o0 o0 o o0 o0 oo oo o0 o000 o000 o000 o oo
[ O R S o N R o o R s o o o o R o o O O o o T
m M M M O @O @O 0O Oo@"0no0o@OoO@O6O@OOo@O@@Oo@O@@O@Oo@OOo@O@@oMoOm®m®mE@ @ o M
S SO S S o o R o N S S o o R S o (o (o o N R o (o S (N N S
o o o oo O O oo oo oo 9o 9o 0 o0 oo o 0o 9o o oo 9o o 0o 9o o o o o oo o o o9

‘lCache Hit Rate ®Cache Miss Rate ®Miscellaneous I/O Rate mNon Cache /O Rate

Figure 7-44 Cache Rates for CC00

This again shows that the cache is handling the load very well. Aimost 100% of the 1/Os are
cache hits. The cache is obviously not overcommitted.

7.5.5 DASD activity

Figure 7-45 shows the I/O intensity for the volumes containing the DB2 catalog and directory
(DBHOD1 and DBHOD?2), the workfile database (DBH1W1 through DBH1WS5) and the DB2
active logs (DBH1L1, DBH1L2, and DBH1L3).

IO Intensity (all devices) Update Report
Source: MVH1 Reporting Date: 10/23/2007
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Figure 7-45 DASD activity 0 ML run10

The graph shows only activity on the DBH1L1 volume. This behavior was unexpected
because the logs are supposed to be striped across L1, L2, and L3. Analysis showed that the
striping did not work because a wrong SMS class was assigned during creation of the logs.
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Nevertheless, the logs not being striped did not create a bottleneck. Figure 7-46 shows

details for volume DBH1L1.

Update Report
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Figure 7-46 DASD activity DBH1L1 ML run 10

During the test the response time was always below 1 ms, which is good.

The following six graphs (Figure 7-47 through Figure 7-52) show details about the volumes

(HK1000 through HK1117) containing the SAP ECC database. We take a closer look at the

volumes with I/O intensity higher than 1000.
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Figure 7-47 DASD activity 1 ML run10
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Figure 7-48 DASD activity 2 ML run10
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Figure

The only volumes showing an I/O intensity higher than 1000 were HK1059 and HK1099, so

we took an even closer look at them.

Update Report
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Both volumes’ response times were always below 1 ms, which is good.

7.5.6 DB2 response time

In this section we describe the observed DB2 response time during run
are averages based on 1426352 accounting records.

We performed several tuning activities for the ML runs. Specifically, we:
Updated DB2 catalog tables related to statistics on CKMLMV011~0 because of a bad

>

access path
Changed the tree level from 4 to 2
Changed the leafpages to 800

10. All reported times

Created new index CKMLMV003~Z01 on columns: KALNR_OUT, BWKEY, PERIO,

GJAHR, MGTYP, OTYP_IN, and MANDT
Updated statistics on CKMLMV003~Z01

Chapter 7. Materials ledger
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Figure 7-55 ML run 10 DB2
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Figure 7-56 ML run 10 DB2 activities

If we look in detail at the type of suspensions that occurred, there are two ways of

improvement:

» Reduce the number of synchronous I/Os

» Reduce the number of Lock/Latches

These two contentions represent 85% of the total contention time. We did not investigate
beyond this stage due to the fact that we achieved our KPI objectives.
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7.6 Conclusions and recommendations

As expected, ML activity is reflected on the ECC environment. During the tests of the
so-called “Case1” (running the steps of the material ledger closing in a sequence), we found
several optimization possibilities. Finally, we were able to reach the KPI target of four hours.
The closing consists of 5 steps:

1. Selection

Determine sequence

Single level price determination
Multilevel price determination

o~ 0D

Post closing

The runtimes of steps 1 (Selection) and 2 (Determine sequence) were only a few minutes, so
we focused more on the remaining three steps.

The following parameter settings were changed, optimized, and tested:

» Degree of parallel processing.

» Package_size (number of materials per ML document).

» Number range buffering.

» Code modification for step 4 (Multilevel price determination). The modification concerns
the selection to table CKMLMVO011, which should be optimized.

» Code modification for step 5 (Post closing). The modification concerns dynamic value for
package_size depending on the costing level.

In the test environment we determined the optimal settings were those shown in Table 7-2.

Table 7-2 Optimal settings

Flow step / Program Parameter Last used Value
Single level price determination Number of parallel processes 60
Package_size 50
Multi level price determination Number of parallel processes 40
Package_size 10
Post Closing Number of parallel processes 60
Package_size 1

Additional modifications made included:

» Buffer the number range for the object RF_BELEG. The test results in the use of parallel
buffering with a buffer size of 2000.

» The modification for the Multilevel price determination step was handled in the OSS
message 5528707 2007. SAP Note 1113247 was already created and should be applied.

» The modification for the Post closing step is still handled in the OSS message 900575
2007.

Additional recommendations:

» Implement the document split according to SAP Note 539452.

» Create a new Secondary index for the table CKMLMV003.
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The ML run showed a demanding load on the System z Infrastructure which was handled
very well. On average three CPs and three zIIPs were used. Sometimes we saw short spikes
where 5 CPs and 4 zIIPs were used. The only potential bottleneck that lies ahead is the OSA
adapter. Should load increase, we suspect this is the first component that would need
adjustment. (Solution: Have an extra OSA adapter and configure it to be used simultaneously
with the current one. This would be like having an extra driving lane in each direction on the
highway.) The FICON Express2 channels can handle much more load. It is also possible to
configure additional channels. The current DS8000 can handle much more additional load.
This box is currently configured with 128 GB of storage, which can be doubled to 256 GB. In
other words, the entire configuration still has a great deal of upward scalability potential.

Regarding System p, all resources are used on hkpoceccapp2 and hkpoceccapp3.
Hkpoceccapp1 has free CPU resources, so to improve the results these free resources
should be able to be used to balance the load better at the SAP level. On the other hand,
more CPU resources on hkpoceccapp2 and hkpoceccapp3 would probably improve the
performance as well, for instance, more CPUs or more powerful CPUs.

7.6.1 OSS notes

196

Implement the following notes (and corrections from the notes) from OSS in the SAP system
after the upgrade (ECCB6, Patch level SAP_APPL, 600, SAPKH60009).

System performance
» 51789: Poor user distribution in logon distribution

Functional corrections
» 980475

» 1025058
» 1057851
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Compression/decompression
test with MRP

This chapter describes an additional MRP test we performed. The objective of this test, which
was not in the original plan, was to compare MRP runs in a DB2 compressed versus a DB2
uncompressed environment to evaluate the impact of compression in terms of both
performance and disk space savings.

The topics included in this chapter are:

» 8.1, “Test overview” on page 198

8.2, “Analysis of System p infrastructure layer test results” on page 199
8.3, “System z infrastructure layer and DB2 behavior” on page 201

8.4, “Conclusions: Results and recommendations” on page 206

vYyy
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8.1 Test overview

198

Table 8-1 shows the steps we performed to test MRP in compressed and uncompressed
environments.

Table 8-1 Test steps

-

. Nov. 20th (contains MRP data) Level2 Backup Restore

2. Clearing of main table related to MRP
a Reorg with statistics PLAF,EBAN,MDTB,MDKP,KBED + MARA, MARC
b Runstats Tablespaces/Index listed in MRP Note: MARA, ..... CECUSFT
c MRP Run after PIR deletion
d RESB/PLAF Table size check (with SAP transaction — DB02)
e RESB/PLAF DB Reorganization with ‘keepdictionary’ reorg parameter ‘on’
3. Master Backup creation for Compression Test (Flashcopy)
4. MRP run in Compression status
a MRP run after new PIR entry
b Monitor dynamic statement cache to determine the top 10 most frequently accessed
DB2 tables
RESB/PLAF Table size check with SAP transaction — DB02)
MRP Run Time check

c
d
5. Master Backup Restore (Flashback)
6

. MRP run in Decompression status

a Decompression of top 10 tables identified during step 4b (includes RESB & PLAF)
including REORG+statistics

b MRP run after new PIR entry

c RESB/PLAF Table size check using SAP transaction DB02

d MRP Run Time check
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Figure 8-1 compares the run times achieved; the same MRP run is three times faster using
DB2 compression than not using it.

MRP - DB2 Compression vs No Compression

200"
150 -
100-
50
0-

VEH MIP

O Compression @ No Compression

Figure 8-1 MRP Run duration in minutes

To execute the MRP run without compression we turned off the compression on the following
ten tables that are used most by the MRP application:

RESB

PLAF
MARA
DBVM
MATERIALID
MARC
MKAL
MAST
STKO
STZU

YVVYVYVYVYVYVYVYYVYY

8.2 Analysis of System p infrastructure layer test results

The following two graphs (Figure 8-3 and Figure 8-2 on page 200) compare CPU usage on
application server 1 during the compressed and the uncompressed tests. The uncompressed
DB2 test consumed only 15% of CPU resources during the MRP run, and it was completed
approximately 3 times faster.

Figure 8-2 shows CPU usage on the SAP application server during the DB2 uncompressed
run; with an average use of 15% of 20 processors during 3 hours, we can consider that the
processor usage reduced to one hour is equivalent to 9 processors (3 processors x 3 hours).

Figure 8-3 shows CPU usage on the SAP application server during the DB2 compressed run;
with an average use of 45% of 20 processors during one hour, we can consider that the
processor usage reduced to one hour is equivalent to 9 processors.

Comparing these two runs, the overall processor usage on the SAP application server is the
same, but it took longer during the DB2 uncompressed run. In an SAP process, the
application server waits for database access to process data. If the time needed to retrieve
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the data in the database increases, you will have more processes waiting on the application
server and therefore less processor utilization. The increase in database processing time
during the DB2 uncompressed run is described further in 8.3.2, “DB2 times” on page 202.
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Figure 8-2 CPU summary - hkpoceccapp1 - uncompressed DB2
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Figure 8-3 CPU summary - hkpoceccapp1 - compressed DB2

Memory use

The next two graphs (Figure 8-4 and Figure 8-5 on page 201) compare memory usage in the
two environments. It is easy to see that in either cases, compressed or uncompressed, the
application server uses the same amount of memory.
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Figure 8-4 Memory summary on hkpoceccapp1 - compressed DB2
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Figure 8-5 Memory summary on hkpoceccapp1 - uncompressed DB2

8.3 System z infrastructure layer and DB2 behavior

8.3.1 System z infrastructure

As shown in the next two figures, during the MRP with DB2 compression run we used 29859
CPU seconds, compared with 39683 CPU seconds used during the run without DB2
compression. In other words, the MRP run with DB2 compression used 32% less CPU
resources.

As these figures also show, the average number of 1/0Os per second in the uncompressed
environment is 22000, compared with 2500 on the run with DB2 compression.
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MRP - with DB2 Compression
CPU Utilization and DASD Activity
System: MVH1 , Day: 12/08/2007
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Figure 8-6 MRP with DB2 compression - CPU usage
MRP - without DB2 Compression
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Figure 8-7 MRP without DB2 compression - CPU usage

8.3.2 DB2 times

202

The times reported are extracted from DB2 accounting reports executed after each run. Each
MRP run is separated between VEH and MIP. The times are average seconds based on
more than 400000 accounting records for both the VEH runs and more than 40000
accounting records for both the MIP runs.
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Figure 8-8 displays the will report the number of executed SQL statements. The numbers are
similar, and we can conclude that the MRP with DB2 compression run is comparable to the
MRP without DB2 compression run.

MRP - SQL Activity

90 000 000+
80 000 000
70 000 000+
60 000 000
50 000 000
40 000 000
30 000 000
20 000 000
10 000 000+

0-

mFETCH

m DELETE
m UPDATE
O INSERT
O SELECT

Figure 8-8 SQL activity during MRP runs
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Figure 8-9 DB2 Class 2 times in seconds

The run duration for the MRP without DB2 compression is affected by the time spent in
suspension. This suspension time is more than 2 seconds in both the VEH and MIP runs.

Figure 8-10 on page 204 shows detail about the suspension times. the main reason for
suspension is Page Latch for both VEH and MIP runs.
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Figure 8-10 DB2 Class 3 Suspension times

8.3.3 DB2 tablespace layout

The 10 tables that were used most during the MRP run were uncompressed and reorganized,
and the statistics were collected before starting the run without compression.

Table 8-2 Table layouts with and without DB2 compression

RESB

PLAF

MARA

DBVM
MATERIALID
MARC

MKAL

MAST

STKO

STZU

Comp After MRP run No-Comp After MRP run

#Rows |Avg RowlgthSize in KB | %Compr #Rows | Avg Rowlgth|Size in KB
70 363 249 253] 18 585 380 80| 70 363 544 1251[ 93 052 036
6704 775 163| 1844728 83|l 6 706 599 1090| 13 863 276
2 337 161 180 533 188 85| 2 337 161 1289 4675276
1715122 57 182 160 58| 1715122 140 301 372
2 337 161 58 170 404 59f 2 337 161 144 421592
2 348 520 193 57 612 83| 2348 523 1205 4698 008
521 387 73 47 428 78 521 387 343 229 512
328 847 41 16 860 72 328 847 154 64 324
202 847 54 13772 78 202 847 264 67 636
202 847 46 11 808 77 202 847 208 54 112

Table 8-2 shows that the compression ratio is 80% on the biggest tables. For the RESB table,
at the end of the MRP run the table size is 18.5 GB with DB2 compression and 93 GB without
DB2 compression. In other words, the RESB table is 5 times larger without DB2 compression.

In summary, on just 10 tables the storage saving is nearly 100 GB. This is illustrated in

Figure 8-11 on page 205.
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Figure 8-11 Storage used by the top 10 tables

8.3.4 DB2 administration

The impact of DB2 compression was also visible when we used utilities for database
management. To demonstrate this impact two utilities were executed after each MRP run:
— Reorganization of one partition on the RESB table

— Image copy of one partition on the RESB table

As shown in Figure 8-12, the run time for each utility without DB2 compression is twice that of
the same utility with DB2 compression.

Utility duration

seconds

Image Copy

Reorganization

O Image Copy Comp

@ Image Copy No-Comp
O Reorganization Comp

@ Reorganization No-Comp

Figure 8-12 DB2 impact
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8.4 Conclusions: Results and recommendations

The test demonstrated the savings provided by DB2 compression in the following areas:

Run time of MRP

CPU usage

Storage needed
Database administration

vyvyyy

We recommend using DB2 compression, especially with the Unicode SAP environment. For
a little overhead we could reduce the run time for our SAP application (by 3 time during this

test) and even reduce the CPU consumption by minimizing the number of I/Os and the DB2
contention.

Without DB2 compression, it would have been impossible to achieve the performance results
described in the previous KPI.
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Non-functional requirements

This chapter presents a discussion of the non-functional requirements expressed by the
customer. It is concerned with understanding the customer’s expectations regarding the
behavior of the solution for a defined workload rather than the business function the solution
provides.

The topics covered in this chapter are:

9.1, “Overview” on page 208

9.2, “Key non-functional requirements” on page 208
9.3, “Other non-functional requirements” on page 211
9.4, “Constraints” on page 212

9.5, “Examples” on page 212

vyvyvyyy
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9.1 Overview

The non-functional requirements for a business system address those aspects of the system
that, while not directly affecting the business functionality of the system as seen by the users,
can have a profound impact on how that business system is accepted by both the users and
the people responsible for supporting that system.

The definition of these requirements is an essential factor in developing a total customer
solution that viably delivers functionality; however, detail here is limited to the early stages of
an implementation project. It is usual to refine these during the “blueprint” phase because
functional choices will determine the critical areas to be measured.

Benchmark or Proof-of-Concept tests can be used to verify that the implementation meets
these requirements or to indicate what corrective action is necessary. Ideally a series of tests
should be planned that map to the development schedule and grow in complexity.

Purpose
Non-functional requirements (NFRs) are used primarily to drive the operational aspects of the

architecture (platform and network infrastructure, placement, and so forth), in other words, to
address major operational and technical areas of the system in order to ensure the
robustness of the system.

The NFR definitions are used:

» To define requirements and constraints on the IT system.

» As a basis for early system sizing and estimates of cost.

» To assess the viability of the proposed IT system.

» To drive design of the operational models. Non-functional requirements are frequently the
most important determining factor of the architecture.

» As an input to component design in order to meet NFRs such as performance.

The performance- and scalability-related NFRs provide the baseline against which the
subsequent performance measurement and tuning activities are scoped and executed.

9.2 Key non-functional requirements

The requirements of the system to be delivered must be understood in each of the areas
identified in this section in order to facilitate the design and development of the operational
model, that is, the computers, networks, and other platforms on which the application will
execute and by which it is managed.

These are key for the execution of benchmark tests. They also affect the design of technical

and application components. For example, service level requirements may imply application
component performance requirements.

9.2.1 Performance and capacity

Performance and capacity definitions measure characteristics such as throughput, response
time, utilization, and static volumetric requirements.
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Response time requirements relate to the times used to complete specific business
processes, batch or interactive, within the target business system.

» For batch, this could be the elapsed time to complete the overnight bill run.
» For interactive transactions this could be either:

— The end-to-end response time associated with a specific single user-system
interaction, for example, the time between a user selecting the “process button” and
the result being displayed to the user.

— The elapsed time to complete a specific business process or transaction, for example,
the elapsed time to complete the order-entry business process.

To set a value for elapsed time, determine the expected time for the execution of business
processes by different user populations. Then, establish acceptable variations between these
user populations.

It is recommended that response time “bands” be defined. The assignment of business
transactions to bands should depend on their frequency of use and processing complexity.

Throughput requirements relate to the ability of the business system to execute a given
number of business- or system-related processes within a given unit of time, in other words,
the workload. For example:

» The number of account balance inquiries processed per day
» The number of new orders processed per day
» The number of telephone call records processed per nightly bill run

This activity involves an understanding of the frequency of invocation of each of the business
processes specified within the process model (for example, the number of orders per day)
along with an understanding of the size of each process (for example, the average number of
items per order).

The approach taken depends on the number of processes defined within the overall business
system. In practice, many business systems have so many processes that it may be
necessary to limit a detailed examination of the volumetric to a subset. This is typically a
combination of high volume processes (for example, the top 20% most frequently executed
processes) plus those that we know will place significant demands on one or more system
components. The remaining processes are then managed by making an agreed upon set of
working assumptions.

Utilization requirements relate to the maximum acceptable loading of the nodes on which the
business system is to be implemented when running the defined workload. Examples are that
the network bandwidth utilization must not exceed 20%, or, the database server will be no
more than 60% utilized.

Static volumetric requirements relate to the volumetric for the data entities that exist within the
target system that, although relatively static, are likely to have a significant effect on the
overall sizing of the target system. Examples are the user community makeup and
input/output devices and the number of business system users by type, different user
locations, customers, customer accounts, and products.

The combination of these four sets of performance sub-requirements (throughput, response
time, utilization, and static volumetric) is required to properly define the performance baseline
to which the system must be designed. For a benchmark test we must clearly state the
conditions under which the tests will be run, for example, the specific workload mix, any
background load, and so forth.
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In summary, the system must be designed to meet the agreed upon response time
requirements, while supporting the defined workload mapped against the given static
volumetric baseline, on a system platform that does not exceed the stated utilization.

9.2.2 Scalability

Scalability is the ability to expand the system architecture to accommodate more users, more
processes, more transactions, more data, and additional systems and services as the
requirements change and the system evolves to meet the needs of the business in the future.
The existing systems are extended as far as possible without necessarily having to replace
them.

This requirement directly affects the architecture as well as the selection of hardware and
system software components.

The solution must allow the hardware and the deployed software services and components
(both application related and technical) to be scaled horizontally as well as vertically.
Horizontal scaling involves replicating the same functionality across additional nodes; vertical
scaling involves the same functionality to be executed across bigger and more powerful
nodes.

Scalability definitions measure volumes of users and data the system will support. This can
be expressed as a profile over time:

Stage 1 .... Stage 2 .... Stage x ......

9.2.3 Availability, recoverability, reliability

The availability expectations of a system relate to how many hours in the day, days per week,
and weeks per year the application is going to be available to its users, and how quickly they
should be able to recover from failures. Since the system constitutes Software (including
applications), Hardware, and Network components, this requirement extends to all three of
them.

Hardware availability, recoverability, and reliability definitions measure system up-time. For
example, this can be specified in terms of mean time between failures (MTBF).

9.2.4 Disaster recovery
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In the event of a disaster like a flood, tornado, and so forth, the entire complex where the
system is hosted may become completely inoperable or inaccessible. Mission-critical
systems should have a plan in place to recover from such disasters within a reasonable
amount of time.

The solution implementing the various processes must be integrated with the existing
enterprise disaster recovery plans. The processes must be analyzed to understand the
criticality of each process to the business, the impact of loss to the business in case of
non-availability of the process, the maximum tolerance on any down time. Based on this
analysis, appropriate disaster procedures must be developed and plans made.

As a part of the disaster recovery, electronic backups of data and procedures must be
maintained at a disaster recovery location and be retrievable within the appropriate time
frame for system function restoration. In case of high criticality, real-time mirroring to a mirror
site must also be considered.
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9.2.5 Flexibility

This encompasses maintainability, portability, and extensibility, meaning the ease of
extending the architecture to include new business functions and technologies in the future.

Functional

As customer's business needs grow and evolve, the solution must be extensible in order to
address future functionality and changes without having to be completely rewritten.

Specifically, the solution must allow deployed processes to be easily modified and
redeployed, and also allow new processes to be easily deployed without impact to the overall
solution in a major way. The solution must be flexible enough to incorporate new services
without significant changes.

Technical

An on-demand business may grow by mergers, so the solution must be flexible to allow new
systems on varying platforms to be incorporated. Also, the solution must be flexible enough to
modify the existing processes to incorporate new systems.

Additionally, the architecture must be innovative and flexible enough to accommodate related
technological changes that could be leveraged in the future.

The solution must allow additional channels of information delivery to be supported in the
future with no significant changes to the architecture.

9.3 Other non-functional requirements

Although included here for completeness, the non-functional requirements in this section are
generally not included in benchmark testing.

9.3.1 Security

Definition and monitoring of effectiveness in meeting the security requirements of the system,
for example to avoid financial harm in accounting systems, is important.

9.3.2 Manageability
In general, this refers to system management, but also the solution must allow for the service
implementations to be dynamically chosen based on changing needs. It should be easy to

define and implement policies for service selection based on desired qualities of service
(QOS).

9.3.3 Environmental

This includes, for example, safety, meaning the ability of the system to not harm users,
including physical harm, as in medical systems or other forms of harm.
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9.3.4 Usability

Usability measures characteristics such as aesthetics and consistency in the user interface.
Aesthetics is the artistic, visual quality of the user interface. Consistency is the constant use
of mechanisms employed in the user interface. This applies both within the system and with
other systems.

9.3.5 Accessibility

This is a measure of the ease with which different facets of the system are exercised, for
example, by persons with disabilities who need assistive technologies.

9.3.6 Data integrity

Data integrity includes considerations such as currency of information (valid and up to date),
locality of updating, data retention standards, and so forth. It also includes transactionality,
which is defined as the system’s ability to deliver application functionality in a predictable and
reliable manner. The main transactionality requirement is based on the principle that no
transaction failure shall result in irrecoverable data loss.

9.4 Constraints

These are additional “rules” the system must conform to or satisfy that will impact the chosen
solution and may also need to be included in benchmark tests. Some examples are:

» The business constraints which the system must satisfy:

Geographical locations

Internal organization and other factors

Government regulations
Economic and other external factors

» The technical standards the system must satisfy:
— Technical accessibility standards (mobile)
— Customer standards and policies
— The technical choices which constrain the system
— Existing hardware, current platforms and equipment
— Any software givens (packages, middleware, legacy, and so forth)
— Any data givens (interfaces and access to customer data on specific existing systems)
— Database management system to be used
— Network configurations

9.5 Examples

A system either satisfies its functional requirements and constraints or it doesn't; the choice is
binary. In contrast, non-functional requirements are characterized by a more continuous scale
of measurements.
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Non-functional requirements are expressed as attributes. Attributes describe a scale on
which some property of the system can, in principle, be measured. The requirement may be
that the value is above or below some target threshold or series of thresholds.

9.5.1 Example: Response time requirements

The following specific notation is commonly used when discussing the performance NFRs:

» Peak Day to Average Day ratio: The ratio of the peak day workload to the average day
workload.

» Peak Hour Scaling Factor: The ratio of the workload over the notional peak hour
compared with the workload averaged over the online day.

» Average Response Time: Defined as the sum of all sampled response times for a given
interaction, divided by the number of measurements within the sample. Usually this is a
measure of the typical response times that a user will see.

» Percentile Response Times (x%): The time within which x% of all responses complete.

Table 9-1 provides a sample set of generic response time bands for the most significant
user-system interaction within the classes of transaction present in the target business

system.
Table 9-1 End-to-end response time
Target Average End-to-End Response Time (seconds)
High Frequency | Medium Frequency Low Frequency
Frequency of Use | (> 100 times/day) | (>10 times/day but < 100 (< 10 times/day)
times/day)
Simple Transaction 1-2 2-3 3-4
Medium 3-5 4-7 5-10
Transaction
Complex 6-10 8-15 11-20
Transaction
Very Complex 11-20 16 - 30 21-40
Transaction
Long-running > 20 > 30 > 40

In this example, a number of different target response time bands were defined to reflect the
range of processing complexity that existed within the target business system. Effort should
be concentrated on delivering the fastest response to those processes used most frequently
by the business system users.

9.5.2 Example: Throughput

The following specific notation is commonly used when discussing throughput NFRs:

» Peak Day to Average Day ratio: The ratio of the peak day workload to the average day
workload.

» Peak Hour Scaling Factor: The ratio of the workload over the notional peak hour
compared with the workload averaged over the online day.
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If the workload is generated by users or processes at a number of different geographical
locations, then the overall process workload should be broken out by location, as shown in
this example.

Table 9-2 provides a sample set of business process volumetric requirements, corresponding
to the Design Point workload (in this case, the peak day) for our target business system.

Table 9-2 Design Point workloads

Design Point volumetric

(Number per peak day)
Business process Site A Site B
Update page through GUI 4,000 6,000
Update page through APG 10,000 35,000
Update page through PCI client 35,000 10,000
Re-initialize page through GUI 200 300
Re-initialize page through APG 0 0
Re-initialize page through PCI client 1,750 500
Create new page through GUI 0 1
Review page through GUI (including 40,000 60,000
accessable alternatives)
Retrieve page from archive 40 80
Update pagination 1 1
Broadcast page to air 50,000 50,126
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9.5.3 Example: Availability

Availability is frequently an important SLR. Table 9-3 gives an example of an availability
specification. Availability requirements typically vary by use case; each row represents a
collection of use cases with common availability requirements.

Table 9-3 Availability specification

Use Cases | Service| Special J Impact of loss: Fall Avail | Number |Recovery
hours | characteristic . . . back ability | of Require-
Critical/ High/Medium/Low plan Req. outages |ment
accept-
able
A | 1-5min| %21 34 VH/H/M
few hour hour
sec
U1 [mgmt | 08:00- | Over time, - L L M H 1/month | Next day
stats] 18:00 impact will
U3 become more
o serious
[maintain
prices|
U7 [Set up | 07:00- | Peak period M [H H C Users VH 2/year 3-4 hrs to
account] 22:00 (end Feb to Cf CH moved if (major) | get back
US TA ’ mid-April) (h or (h el possible either
) ['ccoun needs highest pt ?_Pe phone normal or
nquiry] availability Eg & staff: reduced
U9 [Process| U2 & Switch service
u7) 1/month
Order] u7) to i % hour
backup (minor) recovery
facility
U6 [bulk 24:00- | Plan and - - - L H 1/month | Next night
mailing] 07:00 download
(batch) several days in
advance
S5 [fax] almost - L M M VH 2/year Next day
24 major
S6IEDN | hours (major)
. 1/month
S7 [Email] (minor)
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10

Conclusions

This chapter summarizes the benchmark results and the lessons that we took away from the
project. Topics included are:

» 10.1, “Test results” on page 218
» 10.2, “Lessons learned” on page 220
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10.1 Test results

218

In this benchmark project we performed tests to achieve KPI on four functional modules:
RPM, BF, MRP and ML, using “real” customer data and a high-volume make-to-order
scenario, with an SAP APO configuration.

All KPIs were achieved according to the customer requirements and we can also highlight
that the hardware layer demonstrated its strength to achieve these KPlIs.

First, we demonstrated that the task of exploding 375,000 fully configured orders for a
three-level bill of material (RPM) is possible within a small time window. The resulting run
time was 15 minutes for the simple scenario and 22 minutes for the realistic scenario.

Second, with the observed performance measurements, we reached a total run time of just
25.4 minutes for the R/3 MRP run, which represents 84.8 percent of the KPI of 30 minutes
that was requested by the customer.

Third, with an adjustment of the one-step backflush, we achieved a run time of 27.3 minutes,
and we found out that with an adjustment of the two-step backflush, we will be able to achieve
an even better result. Unfortunately, the limited time for this project prevented us from testing
this in detail.

Finally, we achieved an execution time of 3 hours 16 minutes for running the material ledger
job that calculates the actual cost of each material and reflects it in logistics flow for the next
month, based on the accumulated information for the current month of activity.

As displayed in Table 10-1, it is interesting to notice the major improvement achieved between
the initial runs and the final ones.

Table 10-1 KPI summary

KPI Summary RPM MRP Backflush Material Ledger
1st test 59 min 128 min 122 min 11 h 08
Target 30 min 30 min 30 min 4 hours

Best Achieved 15 min 26 min 27 min 3h16

In some cases, we improved the results by more than 400 percent. Assuming that all the
changes applied to our benchmark configuration are fully applicable to a production system, it
clearly shows that a personalized approach and an optimized tuning are required to minimize
the impact on the client business activities.

The graph in Figure 10-1summarizes the database size growth for the ECC environment.
During this project period the data size grew from 0.35TB to 0.66TB during scenario 1
activities and up to 1.1TB when running ML tests with scenario 2. Most of the associated
tablespaces are compressed, but there may be some remaining which are not compressed
because we did not run the reorganization of the whole DB.
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Figure 10-1 ECC database size growth

This growth must be carefully monitored in a production environment to anticipate storage

space requirements, an

d to keep control of the production data growth.

For SAP this was a technical proof of concept, a proof of the strength and scalability of the
solution. For IBM this was a demonstration that its hardware and software capabilities can

easily accommodate the taxing requirements of an automotive client without any issues.

For our client it was a demonstration of:
» The joint capability of SAP and IBM.

» The fact that the proposed design will work within their defined parameters, especially

concerning performance.

» The technologies that were used can easily adapt to future needs, thus growing with the

customer.

Finally, as a summary, Table 10-2 on page 220 presents the key resource utilization
parameters for various test runs that complied with the KPlIs.
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10.2 Lessons learned
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Table 10-2 Resource utilization and hit patio

CPU Utilization

CPU per syst RPM run10 MRP run14 Backflush run14 Material Ledger run9
Ave (%) Max (%) Ave (%) Max (%) Ave (%) Max (%) Ave (%) Max (%)
AP #1 10 26,8 44,1 12,6 25 31,1 81,3
AP #2 10 0,2 1,3 39 65,8 39,8 62,5 48,3 100
ECC| AP #3 10 39,9 64,7 33,8 53,6 54,8 99,7
DB Gg?SI n.a. n.a. 54 (91,91) 71,9 (98’;1(2) 17,9 (*) 34 (95,73) 87,8
AP 32 71 52,7 4,8 18,5 0,9 2,9 0,1 0,3
APO DB 6?:?5I 6,0 (99,6) 18,2 1,7 (97,86) 8,4 n.a. n.a. n.a. n.a.
Live cache 32 55 35 2,1 7,4 0,7 1.6 0,4 1,8
Memory Utilization
Mo IoeE s rem RPM run10 MRP run14 Backflush run14 Material Ledger run9
Ave GB Max GB Ave GB Max GB Ave GB Max GB Ave GB Max GB
AP #1 40/60 10 10 1 11 14 19 |
EcC AP #2 40/60 8 8 7 7 13 14 14 21
AP #3 40/60 7 7 13 14 14 | 19
DB 24 5-6 5-6 5-6 5-6 5-6 | 56 5-6 | 56
AP 58 17 35 17 17 16 [ 16 58 58 |
APO DB 24 5-6 5-6 5-6 56 5-6 5-6 5-6 56 |
Live cache | 196 68 78 60 [ 60 60 60 22 [ 22

Through the execution of this proof of concept, we proved the strength and scalability of the
solution. We also demonstrated that the proposed architecture, with the application server on
System p and database server on System z, is the optimum configuration to fulfill the client’s

requirements in terms of performance.

The SAP tuning features applied and the code optimization developed were possible thanks
to the underlying infrastructure based on DB2. We cannot guarantee that similar performance
results can be achieved on a full UNIX configuration, using the same data structure and
similar scenarios.

Based on the specificity of the client’s data structure and volume, and considering the
necessary link between the new SAP production environment and the existing legacy
systems, we strongly recommend using the architecture tested in this PoC as the baseline for

the future production system.

Furthermore, the team work among the client, SAP, and IBM was crucial in providing the
needed skills in order to:

Tune the database

Convert the needs into application steps

Optimize the executed tasks on the underlying infrastructure

Understand the business context and its associated business processes

These factors were all important to the success of this benchmark test project.
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Part 3

Appendixes

In this part we provide details for setting up and monitoring various configurations. The topics
included are:

» Appendix A, “Benchmark reporting” on page 223
» Appendix B, “Profiles and configuration files” on page 277
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Benchmark reporting

In this appendix we describe the reports and reporting tools used during the test.

The reports can be divided into four categories:
» SAP reports

» AlX reports

» z/OS reports

» DB2 reports

The topics presented in this appendix are:

» A.1, “SAP reports” on page 224

» A.2, “Transactions for technical monitoring” on page 228
» A.3, “AIX monitoring tools” on page 240

» A.5, “zOS and DB2 reports” on page 259
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A.1 SAP reports

This section describes the tools and procedures SAP usually applies when doing
performance tests and which were also applied to the performance tests for this specific
customer.

A.1.1 Monitoring

Procedure

The execution phase of a performance test consists of several steps. Once the data and
system have been provided, the load generation begins. A single-user test is followed by a
multi-user test consisting of several steps until the maximum load has been reached. The
load generation is then followed by an analysis phase.

When monitoring the test you must distinguish between two separate monitoring concepts,
both of which are generally used and complement each other:

» Real-time monitoring

Real-time monitoring means that the running load test is monitored using appropriate
monitoring transactions. In addition to monitoring load tests using the SAP CCMS
performance monitors, the currently available load test tools also provide functions for
real-time monitoring and for the collection of performance data. The available options
differ from tool to tool. For example, SAP LoadRunner by Mercury provides the correlation
of response times, CPU utilization, script errors, and the test progress.

» Retroactive analysis

A retroactive analysis automatically evaluates collected information after the end of the
test execution. This also includes the (manual) correlation of values from the execution log
of the load test tool with the values collected in the monitoring process.

Real-time monitoring fulfills an important function in allowing you to interfere with the test
process at an early stage in order to directly obtain first-hand information. Moreover, you can
use the information provided by the current monitoring process to configure the data
collection for the subsequent, more detailed analysis. The retroactive analysis is used to
more exactly narrow down performance problems and to provide general information on the
system behavior. Table A-1 provides a list of transactions for real-time monitoring and for
retroactive analysis.

Table A-1 Transactions for real-time monitoring and retroactive analysis

Transaction for the current monitoring Transaction for the retroactive analysis
process
ALO8 - List of all users logged on SM21 - Display system log
0SO07 - Operating System Monitor STO04 - Database monitor
SMO04 - User List STO05 - Performance analysis
SM12 - Lock entry list ST22 - ABAP Runtime Error
SM66 - Global work process overview STAD - Display statistical records
0S07 (via OS Collector)
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Consider this example: The run-time monitors of a load test tool indicate unusually long
response times. The following actions are taken already during the running load test
generation:

»

Use of Transaction STAD
The analysis shows that the database time represents a large portion of the total run time.

Use of the operating system analysis of the database server via Transaction ST06 in order
to check the hardware utilization of the database server (CPU, memory)

The analysis returns a high degree of CPU utilization of the database server.

Once the load generation has finished, the following measures are taken for a more exact
analysis:

| 2

Use of an SQL trace

An SQL trace is used to analyze the database accesses that have been identified as
limiting the performance at the SQL level. In this way you can obtain information on the
cause of the performance problem.

Database analysis
The status of the database is checked using ST04.
Program analysis

A more detailed analysis of the database access using Transaction ST05, based on the
traces that have been previously created. In addition, you can retroactively create traces
of individual transactions. This process does not consider the load profile for the individual
trace, but it still plays a very important role in the detailed analysis of individual
transactions.

Evaluation of the trace files
This is done to identify an expensive SQL statement or a missing index on a table.

As a classical client-server application, the SAP system consists of three layers in the SAP
GUI for Windows environment (Figure A-1). Each of those layers could contain the cause for
the long response times we observed: the client, the application server, or the database
server.
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Figure A-1 Client-server layer

The first step is to rule out the load injectors as the source of the problem. Because each front
end processes only the requests of a single user, the SAP GUI is responsible for performance
problems in the least of all cases. For this reason, the load test employs load injectors instead
of real front ends. These load injectors process several SAP GUI instances simultaneously. In
order to guarantee a correct execution of the performance tests, you must make sure that the
load injectors themselves will not become the performance bottleneck. For this reason you
should first check the utilization of the machines that are used as load injectors. To do that,
you must observe the CPU utilization of the load injectors. Single CPU peaks of 100% give no
cause for concern; however, plateaus at 100% indicate the overload of an injector. In this
case you must reduce the number of virtual users on the injector. In cases of doubt, you must
use additional load injectors.

If you were able to rule out the load injectors as sources of error, you should use the next step
to find out whether the response time is primarily used within the application server or by the
database. The most efficient way to do that is to use the SAP Workload Monitor (see A.2.4,
“STAD: Transaction analysis” on page 231). This transaction enables you to analyze the
response time of a transaction separated by database response time and processing time. If
the response times of the database exceed an acceptable limit, you should continue with an
analysis of the database.

If the response times of the database are acceptable, you can rule out the database server as
the performance-limiting component. The next step then consists of analyzing the application
server.

If, however, you have identified the database server as the performance-limiting component,
you can use a number of additional options for diagnosis. First you should use the database
monitor ST04 and, if possible, the operating system monitor OS07 to check whether the
hardware of the database server is overloaded. The relevant parameters in this context are
primarily the CPU utilization, memory usage, and hard disk activity (see A.2.8, “OS07/ST06:
System monitor” on page 235). You can use Transaction SM66 to find out whether only one
transaction or all transactions within the determined load profile are affected.
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This results in the decision matrix shown in Table A-2.

Table A-2 Matrix for analyzing the database server

Inefficient or expensive SQL
programming
R consult with SQL developer

Observation Symptom Symptom
Database server overloaded Database server not
overloaded
Only one transaction is affected | Assumption: Assumption:

Problem with DB locks, indices,
or 1O problem
R consult with database expert

All transactions are affected

Assumption:

Insufficient hardware capacity
of the database server

R consult with database and
Basis expert

Assumption:

10 problem or incorrect
configuration of the database
server

R consult with database expert

The matrix presented here contains typical suspicious factors and the related
recommendations for taking action. Although this matrix does not provide enough information
to locate the cause of the problem or to remove it entirely, it is often sufficient to identify the
right person to contact when a problem occurs.

The analysis of the application server should start with a check for a possible overload of the
application server. To do that, you must use the operating system monitor OS07. Then you
should again try to find out whether the long response times are a general problem of the
system; that is, whether all transactions specified in the load profile are affected, or whether it
is only one transaction that causes the problem. To do that, you can use Transaction SM66.

Table A-3 Matrix for Analyzing the Application Server

Observation Symptom

Application server overloaded

Symptom
Application server not overloaded

Only one transaction is
affected

Assumption:

Inefficient or poorly performing
ABAP programming

R consult with ABAP developer

Assumption: Problem with locks
queues, and the like
R consult with development

All transactions are
affected

Assumption:

Insufficient hardware capacity of
the application server R consult
with Basis employee

Many problems possible;

for example, network problems,
locks, incorrectly configured work
processes, or another configuration
problem R further investigation
required; consult with Basis and IT
employees

If you use the operating system monitor OS07 and find out that the application servers are
overloaded due to a high CPU utilization or insufficient memory, the next actions to be taken
are easy. If the problem involves only one transaction, it is very likely that this transaction has
been programmed inefficiently. In this case the possible symptoms would be that the largest
part of the CPU time or of the memory is occupied by a single transaction. If that is the case,
you should involve the development team. However, if the system load is equally generated
by several transactions, you can usually solve the problem by adding more hardware in the
application servers. Here you should involve employees from SAP Basis and members of the
project management team to indicate and discuss an extension of the hardware.
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If, however, the analysis using OS07 does not indicate any OS-side overload of the
application servers, the next steps to be taken are somewhat more difficult. If only one
transaction shows longer response times, it may be possible that locks are the cause of the
problem. To verify this, you should use Transaction SM12. If the assumption is correct, you
should involve the development team.

If the performance of all transactions in the load profile is unsatisfactory, there can be several
causes that you should investigate sequentially.

Network diagnosis

You can either use appropriate network diagnosis tools or reduce the available bandwidth in
order to prove an overload of the network. To do that, you should consult with an expert from
the SAP Basis team.

A number of work processes that have been configured too small typically causes long
dispatcher queues for waiting transactions. This can be uncovered using Transaction SM51.
Another possible cause can be found in an incorrect size of the various buffers in the SAP
system, in other words, the buffers are too small. Use Transaction ST02 to check the buffers.
If you suspect a configuration problem in the application server to be the cause of the trouble,
you should definitely consult with an expert from the SAP Basis team.

Conclusion

The most demanding step within a performance test consists of narrowing down performance
problems and then finding out their causes. To do this, you should use the diagnostic tools
provided by your SAP systems.

The first step to take when a performance problem occurs is to narrow down the components
that limit the performance. You must determine whether it is the application, the database, the
hardware, or another component that causes the long response times.

Once you have identified the performance-limiting component, you must further isolate the
possible cause within the component and finally involve an expert to locate, analyze, and
eliminate the cause.

A.2 Transactions for technical monitoring

This section provides an overview of the transactions introduced in the previous
methodological section. The sequence of the descriptions presented here is based on the
alphabetical order of the technical transaction names.

A.2.1 ALOS: List of all users logged on

228

Transaction ALO8 enables you to obtain an overview regarding the distribution of users
across the available instances (see Figure A-2). You can, for example, assess the
effectiveness of a load balancing process.

Transaction ALO8 provides the following options:

» Display of the number of test users already logged on

» Check whether test users are still logged on but are no longer active, for example between
two test runs
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» Identification of unwanted users in the system that represent a risk because they distort
the test results and must therefore be avoided

List of All Users Logged On

System aip Overview of all

Date, Time 13.05.2008 14:12:43 users Togged on.

Active Instances Number of Active Users Interactive Users Number of RFC Users

us4369_01P_B6 7 1 g

us4367_01P_66 T 2 5

us4112_01P_B6 7 1 3]

Us4370_01P_G6 7 2 5

us4349_01P_86 10 2 2

us4349_01P_B7 3 1 Fd

us4202_01P_B6 7 1 6

us4111_01P_B6 f i &

us4215_01P_B6 10 2] 10

9 Destinations with 69 users

us4369_01P_B6 Client |User Name Terminal Transaction Code Time Ext. Sess.|Int. Sess
0E3 POMPEJUS WDFNOE198016A 14:12:43 1 1
o3 POMPEJUS WDFNOB198016A ALDB 14:12:42 1 2
(51e2] ARSIAN 10.6.75.116 16:18:27 1
6o6 ARSIAN 10.6.75.116 16:28:11 1 1
Qa1 BGRFC_SUPER |us4369 14:07:55 1 1
oot BGRFC_SUPER | us4369 14:07:57 1 1
(eeR} BGRFC_SUPER |us4369 14:07:57 1 1

Figure A-2 Users logged on list

In a configuration, the dialog users should not work on the central instance, but on the dialog
instances. Transaction ALO8 enables you to check during a load test whether the load
balancing process regulates this as it should. It is advisable to update Transaction ALO8
regularly during the test, and also to check the transaction before the test begins. At this point
you should note that depending on the configuration being used, a load balancing process
can itself become a problem during the load test. Usually, this happens if the period of time
that elapses between the logon of new users is significantly shorter than the time interval
based on which the load balancer checks the user distribution.

Note: If the application servers are suddenly overloaded, and this cannot be explained on
the basis of the test run up until that point, you should verify whether users foreign to the
performance test are active in the system. Unfortunately, it frequently happens in practice
that in spite of early announcements of the performance test the system is still used for
other purposes during the test run. The result is that the performance test becomes
distorted and useless.

A.2.2 SM12: Lock entry list

If you suspect locks in the application server to be the cause of the problems, you should use
Transaction SM12 to check the locks that have been set. If your suspicion turns out to be
true, you should consult with the development team.

Transaction SM12 provides an overview of active locks in the system (see Figure A-3). For
each lock the following information is displayed:
» Client and user that set the lock

» Start time of the transaction that set the lock
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Lock Entry List

|8 Refresn || € oetais ||| | B[] &][F[¥] | (2] | /<5 @]

710 1044770  11:09:43 E EDP12 | 710AU31G_SU L 0 2
|EDP13 | 710AU31G_SU L '
|EDP21 | 710AU31G_SU L
'EDPP1 | 7T10AU31G_SU L
|VBAK | 710%%&sdbatch

710 | 1044770 | 11:00:43 |
710 | 1044770 | 11:09:43
710 [1044770 |11:09:43 |

Dlientl UsernamelTime ...... |Ln|::k mndelTabIe |ankﬁ«rgument |Use Count. | Use Dnunt.l
| 710 |[koPPB | 11:55:19

walmim|m

2
2
2
1

Lo O oo B e 1 |

Figure A-3 Overview of active locks in the Lock Entry List

You should check the lock entry list whenever you think that performance problems are
caused by locks that have not been deactivated. This is the case if a specific transaction has
long response times in the application server whose hardware is not overloaded.

In that case you must check the locks using Transaction SM12. If the locks are indeed the
cause of the problem, the locks are probably set on the tables required by the slow process.
In this case you should involve the development team.

A.2.3 SM66: Global work process overview
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The global work process overview provides you with all the relevant information on the active
work processes (Figure A-4). You can use this information to collect first hints on problems
with locks and in order to check which transactions are affected by performance problems.
The global work process overview provides the following options:

» Monitoring the load of the work processes for all active instances across the entire system
» Identifying locks in the database

» Determining transactions that cause long system response times

Global Work Process Overview
| CPU |@| Debugging |[| Long =-= short names || Select process || Settings |

sort: Server

Server Name |No.|Type|PID Status |Reason|Sem|Start|Error|CPU|Time |User Report |Action|Table

-

SAPSYS |SAPLTHFB
WECHSEL | /SCWH/SA

us4202_Q1P_66| © |DIA 3740 |Running Yes 1
us4349_Q1P_66| O |DIA 0125 | Stopped | Debug Yes

]

Figure A-4 Global work process overview

The following information is displayed in the global work process overview:
» The type of a process
Dialog process:  DIA

Update: UPD
enqueue: ENQ
batch: BTC
spool: SPO
V2 update: upP2
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» The status of the individual application servers

Here, the hold (wait) status is of particular interest. If a process is in “hold” status, the
reason is specified in the subsequent row.

» The CPU time and the execution time

Both times provide you with information about how long the process has already been
busy with its current task. You can use this information to determine whether an identified
performance problem affects only one or several programs.

A.2.4 STAD: Transaction analysis

Identifying problems

In most cases, calling the transaction analysis (Transaction STAD) represents the first step
towards narrowing down a performance problem. You can use the transaction analysis to
identify programs with long run times. In addition, Transaction STAD also subdivides the total
response time into its subcomponents, CPU time and database time, and can therefore be
used to narrow down long response times on the application servers or the database server.

Programs with long response times

Apart from assigning a long response time to an application or database server, you can also
use Transaction STAD to obtain an overview of the programs affected by a performance
problem (see Figure A-5). To do that, check the program names (Name column) of the
programs with long response times. This way you can get information as to whether the
performance bottlenecks are caused by one or several programs.

SAP Workload: Single Statistical Records - Overview

@EEM} [T Disp. made '_S_g_l_._ﬂeldsl g Sener |D @

S i N Total response time e CPU-time Datenbase-Time
Analysed time: 10.07 2086 / 08:24:00 - 108.07.2006 / 08 34)
Dizplay mode: 111 statistic records, sorted hy time '.I

IV N

Tranzaction Program T Scr. Wp|User Responze Time in Wait time [CPU time DE req.
time (ms) WPs (ms) (ms) (ms) time (ms)
HHO3 5 = = o ] ]
o s T SAPAMGHT D 0080 O |LAUERM | 11818 | 1818 | 2| 40| 252 |
™ = T === TUFMMETM T ef0eTn TLAMERMT T T T Tem T TrTRer| T T T T Taim T TrTmETT
HHO3 /\KE_MMGM D120 o |LAUERM 2.830 2.830 o 340 25233
investigate transactions with e : - i i ]

long response time

Figure A-5 Evaluating the response time of a transaction

A.2.5 ST02: Overview of SAP buffers

Transaction ST02 displays an overview of the buffers of the application server (see Figure A-6
and Figure A-7). It is important that the buffers are large enough to allow a reloading of
objects without deleting existing objects, and those objects that are still needed from the
buffer. If that is the case, the number of reloads from the database increases, which in turn
affects system performance.

Limits

In this context, two limits must be observed. One way to measure the effectiveness of the
buffer sizing is to determine the hit ratio. In general, the hit ratio should be at least 98%.
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Swaps should not occur. An exception is the program buffer, in which swaps can be

accepted.
System: dsniB2_¥17_00 Tune summary
Date & time of snapshot: 27.02.2006 13:52:31 Startup: 25.02.2006 15:51:44
Buffer Hitratio Allocated Free space Dir. size Swaps Database
] [kE] [kE] [%] Entries accesses
Nametab (NTAB) R — —— —
Table definition 92,53 " 7.593 5.826 89,82 35.332 i 4.111
Field description 99,41 | 54545 42 187 79,56 35.332 o | 4.207
Short NTAB I 99,45 5.890 5.185 96,27 8.833 | 0 872
Initial records 99,80 I 11103 9.943 93,75 8.833 o | 2.123
Progran _ 99,87 5000008 187 .721 38,74 125088 _ 0 15.068
cUA "M, ™™  10.000 8.186 93,37 5.000 o 127
Screen | 93,85 |  20.000 15.991 80,43 2.000 | (| 413
Calendar | 100,00 438 /9 77,20 200 | 0 146
0TR 100,00 | 4.096 3.603 100,00 2.008 ol 8
Tables | | I |
Generic key | 99,85 |  60.000 49.183 68,95 10.000 | 0 4.275
single record I 95,72 20.000 13.309 67,35 500 I (] 10.776
| [
Export/import I 88,42 4.096 3.138 88,76 2.000 | (] 0
Exp./Inp. SHM 81,48 | 4.095 3.577 99,28 2.000 o | 0
— w— — — _-— s -

Figure A-6 Overview using ST02 (Lower part)

System: dsniB2_¥17_00 Tune summary
Date & time of snapshot: 10.01.2006 12:37:22 Startup: 07.91.2086 15:24:58
SAP memory Current use Max. use In memory On disk SAP cursor cache Hitrat
[%] [kE] [KE] [kB] [kE] [%]
Rol1 area 0,17 452 1.256 262.144 2] IDs 99.9
Paging area 0,83 84 28.440 128.000 134.144 Statements 94,0
Extended Memory 38,22 74.752 167 .936 195.584
Heap Memory ] ]
call statistics Hitratio BBAP/4 Processor Database
794 tables buffered [%] Requests Fails Total calls AvgTime[ms] Rows affected
Select single 99 40 11615763 404 .934 24 303 a,0080 756.829
Select 75,17 721.615 £} 434 387 0,000 409.863
Insert 5.224 3.719 5.579 0,000 11.966
Update 495 375 556 o,000 1.548
Delete 9.148 5.769 9.2 a,0080 11.471
Total 87,29 1.898.245 414 .797 474 046 1.191.617

Figure A-7 Buffer overview using ST02 (Upper part)
Use Transaction STO2 if you suspect an incorrect configuration of the buffer sizes to be the

cause of the problem. If that is true, consult with an SAP Basis expert to optimize the buffer
configuration.

A.2.6 STO04N: Database overview

Transaction STO4N (previously ST04) provides an overview of the database status. STO4N is
a database-specific transaction (Figure A-8).
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| General information
DB instance V17 Day, Time 10.01.2006 13:14:11
DB node dsnid2 Start up at 07.01.2006 15:24:42
DB release 92040 Sec. since start 251.369
| Data Buffer
Size (kB) 1~ -53-3.8-951 Logical reads 176.578.306
Quality (%) ! 99,5 1| Physical reads 791.144
e Physical writes 107512 |
Buffer busy waits 6.860
Buffer wait time (s) 8
[ Shared pool = = = = = | Loghbutfer T
Size (kB) V' Joas121 | sizeg®) 1.164
DD-cache Quality (%) I _Btl,_a_! Entries 1.665.685
SQL area getratio(%) 94,6 Allocation retries 100
SQL area pinratio(%) 4999 Alloc fault rate(%) 0,0
SALA Reloadsipins(%) 0,0002 Redo log wait (5) 1
Log files (in use) 8 ( 8)
[ Calls N
' User calls 9.137.703 Recursive calls 1.410.287
User commits 137.424 Parse count 52.358
User rolibacks 589 Userfrecursive calls B,5
Log.ReadsilUser Calls 19,3

Figure A-8 Database overview using STO4N

Vendor-dependent values

The database overview (Transaction ST04N) offers a general overview of the status of the
database. Here, the details on the cache size and quality of the data buffers and of the shared
pool are of specific interest. If these values range below the reference values recommended
by the vendor, consult with a database expert to adjust the configuration. Because these
values depend on the database being used, we cannot provide reference values here.

A.2.7 STO05: SQL trace analysis

The SQL trace analysis (STO5) enables you to evaluate the communication between the
application server and database server. In particular you can use the option to directly jump to
the generating ABAP code to clarify whether an SQL statement with a long run time was
created by a custom development. This question represents an important step towards
preparing the optimization of the database access by the development team. Thus
transaction STO5 is a valuable utility that allows you to carry out first steps in the analysis of a
performance problem on the database server.

Process
An SQL Trace process consists of the following four steps (Figure A-9):

1. Start SQL Trace using ST05
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2. -n.Generate load
3. -n.Stop SQL Trace
4. .-n.Analyze the trace

Switch trace-selection in

SQL mode
1. Activate IraceJ
.-"J
Select Trace - Select Trace Function - \/
|
S0L Trace | Activate Trace ‘ 2. Generate load |
[l Engueus Trace | Activate Trace with Filter

1 L_ 3. Stop trace
S —

[IRFC Trace Deactivate Trace —

[ Tahle Buffer Trace Display Trace _] | A
| _____—;l 4. Analyse trace |

Trace Status
811 Traces are Switched 0ff - Progress Display On

Figure A-9 Menu for the trace selection (ST05)

The analysis of the SQL trace provides a lot of interesting information. First of all you can
view the response times of the individual queries in the Duration column, which enables you
to identify particularly slow queries. The overview of individual response times usually helps
you to answer the question whether or not a performance problem exists within the database.

Trace List Show ABAP-Quellcode of
= T the calling transaction
@ DDIC-InformatM 28 Explain @%:_
< =i —
Transaction STBS‘HUrk- process no 2|Proc. Type DI.*\‘CI ient E)(B‘User POMPEJUS| TransGUID 482131AFD4GBADASEY
Duration ‘Dbj_ name ‘Dp. |Recs__ RC ‘Statement
15:20:34 638 837 | SAPLSMT™ | INDX REEXEC (117 1 1 B|R{3 |UPDATE SET "LOEKZ" = ' ' , "
SR8 B30 _320) GOPLANTAI DL — JREENEL 13| — L) — A) — BB/ \DFLETE WHERE"MINOL" = \&12
f5:20:34 630 2B 263| SAPLSHT EXECSTA ] B|R{3 |COMMIT WORK ON CONNECTION O
= T I TR | T ITS AL FPREPARE| 2T T = = = = | pry = SELET | THETE —SPTS o A
15:20:34 754 | 6|58PLS OPEN  |216 B|R/3 |SELE] | WHERE "SPREL" = 'D' B
15:20:34 754 | 436| 5APLS FETCH |216 1 1 0| R/3
15:20:34 7RO 12| SLPLSF REOPEN (B B|R/3 |SELE \WHERE "PGMID" = 'R3TFR
15:20:34 769 [ |393|58PLSF FETCH |8 i 1 BlR/3
15:20:34 793| | 10| SAPLSEU REOPEN [1087 B|R/3 |SE HERE "MAME" = 'S&APLb
15:20:34 723 | £7| SAPLSEU FETCH [107 1 1 B R/2
15:20:34 800 9| S4PLSMPI REOPEN |94 BlRiI3 |5 ERE "RELID" = 'CU
15:20:34 800 28| SLPLSMPI FETCH |04 1 1 B|R/2
f : - - ) RELID" = 'CU!
Search for SQL- Which transactions generate slow Is the duration of this
Queries with long queries ? SQL-Query acceptable? [T 7
durations

Figure A-10 Analysis of Database Response Times

If that is the case, the analysis of additional information in the SQL trace (Figure A-10) can
then provide a first hint about the location of the problem. The Program column displays the
name of the ABAP object that generated the SQL call. Use this to determine whether all slow

234 Infrastructure Solutions: SAP IS Automotive on an IBM Platform




queries are caused by the same transaction or if they are distributed across several
transactions.

Jump to the source code

For further analysis you can jump directly from a selected query into the ABAP source code.
This is particularly useful if you want to check whether the query in question was generated
by custom development or by a component of the standard SAP version.

A.2.8 0S07/ST06: System monitor

Transactions OS07/ST06 query OS-specific performance parameters without using generic
tools of the operating system. You can use transaction OS07 on the application or database
server to check whether the hardware of the respective system is overloaded. The most
important indicators in this context are the CPU utilization, memory usage, and hard disk
activity.

Start with transaction 0S07

In the context of a performance test, transaction OS07 represents a good starting point for the
analysis of performance problems. The transaction enables you to monitor an instance from
the point of view of the operating system. For this purpose, you should first select an instance
that you want to monitor as shown in Figure A-11.

|= s#PosCOL-Destination

SAPOSCOL -Destination Beschreibung Hist . |DB| AGENT_DEST

[ dsnid2_W17_00 Applikationsserver 1

A

][ [ 3¢

Figure A-11 Selecting the application server

The system then displays the OS monitor (transaction code ST06) that provides information
on resources made available by the operating system (see Figure A-12). These resources
comprise the following:

v

Virtual memory

v

Physical memory
CPU time
Storage space in the file systems of the hard disks

v

v

The OS monitor helps you identify bottlenecks in these resources. For this purpose, it
displays a number of performance indicators:

» Average load and utilization of the CPU
» Memory utilization

» Hard disk utilization

» Network activity
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Tue Jan 18 69:28:38 20068 Interval 18  sec.

CPL

tilization wuser % 1 Count 4
system % 8 Load average 1 min o,ar
idle a9 h min B.10

system calls/s a 15 min 0,04

Interruptsis 121 Comtext switches/s 817

FHEm oy

Physical mem avail Kb 4. 135.960 Physical mem free Kb 120 064

Pages in/s B Kb paged infis o

Pages out/s B Kb paged out/s B

L ET

ConTigured swap Kb 4.190.288 Maximum swap-space Kb 4.198.208

Free in swap-space Kb 2.236.416  Actus) swap-space Kb 4,190,208

sk #1th highest response TI1Re

Hame sdb  Response time ms 50
Hilization 98  Queue 1]
Avg wait time ms B Avg service time RS 50
Kb transferedfs 8 Operationsfs 14
Lan (sum)— —

Packets infs 75 Errors infs 1]
Packets owt/s T4 Errors outls 1]
Callisions i)

Figure A-12 Querying The Status of the OS Using Transaction OS07

You should compare the displayed values with the values you have seen in your own
experience. The CPU utilization (CPU Utilization user) should not constantly range above 60
to 70% per CPU. If the degree of utilization is higher, it is very likely that the application server
is overloaded. You should then try to identify the process that causes the load.

The swap memory on the hard disk should not be overtaxed. If the system shows a high
activity of virtual memory management (Memory Pages in/s on Windows NT®, Memory
Pages out/s on UNIX systems), the application server has insufficient memory. As a rule of
thumb, it is recommended that not more than 20% of the physical main memory should be
swapped per hour. Thus, in a system with 4 GB of memory, swap rates of up to 200
KB/second are acceptable. But in general you can say the smaller the swap rate, the better.

The utilization of the slowest hard disk (Disk with highest response time value in the
Response time group) should range below 50%. If that is not the case, the hard disk may be
overloaded.

The network should not receive any erroneous packets (LAN Errors in/s and LAN Errors out/s
should be 0). If it does, there can be a problem in the area of the network hardware. In this
case, you should consult with your network administrators to further narrow down and
analyze the cause of the problem. The same goes for packet collisions (LAN Collisions
greater than 0).
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A.2.9 SMO04: User list

Transaction SM04 (User List) provides an overview of logged-on users for an instance as well
as of their cumulative memory usage (Figure A-13). The transaction also allows you to
monitor the memory usage of a user in real time. This way you can easily identify the
originator of a memory bottleneck.

Modes per user

In addition, you can use a terminal identification to find out how many modes are currently in
use by a single user, and where exactly in the SAP system that user has logged on. Similar to
transaction AL08, you can also identify the point in time at which the last end user interaction
with the SAP system occurred.

User List

[ sessions | &) | [&F][F] B =] | [T @ =[O =

Clint | User |Termina| |Transa|:1i0r| |Time I Sess. i Type I Megabyte I
001 | BGRFC_SUPEl us4369 13.12.55 |1 RFC 2

| | 001 BGRFC_SUPE! us4369 ' 131257 |1 RFC 2

| 001 BGRFC_SUPEI us4369 131257 |1 RFC 3

| | 003 POMPEJUS | WDFNOD198016A | SMO4 [131259 |1 GUI 3

|| 600 ARSIAN 10.6.75.116 ' [16.1827 |1 RFC ]

| 600 ARSIAN 10.6.75.116 16.28.11 |1 RFC 2

Figure A-13 Viewing the User List via Transaction SMO04

If the front end being used is UNIX-based, the terminal name matches the display variable of
the front-end process. In the case of a Windows or OS/2® front end, the terminal name
matches the name of the machine on which the front end was started.

Note: When setting up the test scenarios, make sure that the test users are not arbitrarily
distributed across processes or transactions to be tested. Instead, bundle them into groups
of users. This facilitates the retroactive restriction of performance problems to individual
transactions or programs.

A.2.10 SM21: System log

Transaction SM21 (System Log) allows you to analyze system or error messages during or
after a test run (see Figure A-15).

You can use the input fields in the Selection group to define a filter (see Figure A-14). The
most frequently used filters restrict the period in which a message occurred (From date/time
and To date/time). Alternative filter criteria refer to the user, the transaction code, and the
SAP process. In order for a change to the filter settings to take effect, you must use the
Reread System Log view.
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System log entries imported ]

"EEIectinnf_,-

From dafeﬁime 15.02 2006/ 14:00:600
To datedime /

Lger

Transaction code
SAP process

Frocess Mo.
Froblem classes i) Prohlems only
' Problems and warnings
@ All messages
Further restrictions “Hone=
| Format D ]
I Mo, pages forindividual entries 100
YWifith statistics ]

Cutput to Screen i Settings .

Figure A-14  Setting filter criteria in transaction SM21

System Log: Local Analysis of dsnig2 2 %
Date : B81.10.2006
Time Type|Nr |C1t|User TCode|Priority |Grp|N|Text
O6:51:31(DIA (001 (000 [SAPSYS (9] EJ |F|Could not find ar load print parameters for step 1, joh SWWDHEX/OG513103
O6:51:31(BTC (@17 (000 [SAPSYS (@) EJ |F|Could not find or load print parameters for step 1, joh SWWDHEX/OG483104
O6:51:31| DI (001|000 [SAPSYS O EJ |F|Could not find or load print parameters for step 1, job SWWDHEX/OG513104
O6:52:31(DIA (001 (000 [SAPSYS O EJ |F|Could not find or load print parameters for step 1, job SWWERRE/OG523101
O6:52:31(DIA (001 (0BO[SAPSYS O EJ |F|Could not find ar load print parameters for step 1, job SWWCONWD/OG523101
O6:52:31(BTC (@14 (000 [5APSYS O EJ |F|Could not find or load print parameters Tor step 1, job SWWERRE/OG313102
06:52:31|BTC |Q16| 000 [SAPSYS O EJ |F|Could not find or load print parameters for step 1, job SWWCOND/BE223101
06:53:31(BTC (015|000 [SAPSYS (] EE |F|Failed to activate authorization check for user MLRSTON
B6:53:31|BTC |015|000|SAPSYS - 1 DO |[1|Transaction Canceled 08 568 ( MARSTOM 506 )
06:53:31(BTC (015|000 (5APSYS iy RG |8|Perform rollback
06:54:31| D14 (001|008 [SAPSYS O EJ [F|Could not find or Toad print parameters for step 1, job SWWDHEX/GOG543181
O6:54:31(DIA (001 (000 [SAPSYS (@) EJ |F|Could not find or load print parameters for step 1, jobh SWWDHEX/!OG543102
O6:54:31(BTC (014 (000 (SAPSYS O EJ |F|Could not find or load print parameters fTor step 1, job SWWDHEX/OG6513101
06:54:31|BTC |016|000 [SAPSYS O EJ |F|Could not find or load print parameters for step 1, job SWWDHEX/!BE513103
O6:54:31(DIA (001 (OO0 [SAPSYS O EJ |F|Could not find or load print parameters for step 1, joh SWWDHEX/!DG543103
0O6:54:31(BTC (015 (000 [SAPSYS (@) EJ |F|Could not find or load print parameters for step 1, joh SWWDHEX/!OG513102
O6:54:31|BTC |017|000[SAPSYS O EJ |F|Could not find or Toad print parameters for step 1, job SWWDHEX/OG6513104

Figure A-15 Display of the message list in the system log

A.2.11 ST22: ABAP run time error

Causes of shortdumps

Transaction ST22 enables you to analyze shortdumps that have occurred (see Figure A-16).
Possible causes of shortdumps are the following:

» ABAP exceptions

» Time-out dumps for dialog processes that have been running longer than the permitted
maximum response time
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You can use transaction ST22 to identify and display the section of the programming code at
which the exception occurred. The transaction provides analysis and correction
recommendations, which are, however, rather generic. For this reason it is advisable to
search for additional information in SAP Service Marketplace.

A.2.12 LC10: liveCache monitoring

liveCache is unique to SAP SCM and represents a separate database.

Transaction LC10 is the entry point for the liveCache assistant and offers monitoring
functions and tools in the following areas:

» Performance

OMS locks

SQL locks

SQL performance
Messages

Logs
Tables/Views/Synonyms
DB procedures

vVVvyVvYyVvYyYVvYYyvYyYy

A.2.13 AANA: Transaction for the statistical evaluation of database tables

Use this transaction to analyze how entries for a table have been distributed to selected
fields. Table analysis counts the table entries and assigns the number of entries found to the
selected field values (such as organizational units or periods).

Due to the usage of Native-SQL, transaction TAANA is to be preferred to evaluations with
transaction SE16.

A.2.14 Additional transactions

» ST12 - Trace analysis
» SE30 - Runtime analysis

— Measurement in dialog status

— Measurement of external session

— Planning a measurement

— Selection of measurement restrictions
— Analyzing measurement results

» SM37 - Job overview

This transaction gives an overview about all the scheduled programs to run in the
background and also the history of them. This is to identify if some background action took
parts of the performance. It also gives the run times of the scheduled programs.
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List of Selected Runtime Errors
=Y = R EE B = = R EEE G

Runtime Errors

Current Date| Time | Application Server [Userame [ cClient [Keep | Name of runtime error | Exception | AppL compo
13052008 | 130600 us4112_Q1P_66 |C5078780 804 |C UNCAUGHT_EXCEPTION CX_SHM_BUILD_FAILED =]
13.05.2008 |13:0559 us4112_Q1P_66 | C5078780 804 |C UNCAUGHT_EXCEPTION CX_SHM_BUILD_FAILED =l
13052008 | 130558 us4112 Q1P_66 (5078780 | 804 |C | UNCAUGHT EXCEPTION CX_SHM_BUILD_FAILED M
13052008 | 125126 us4202 Q1P_B6 | SAPSYS 000 |C | CALL_FUNCTION_SYSCALL ONLY

13.05.2008 | 1246555 us4367_Q1P_B6 | 1042232 802 ¢ |OBJECT_NOT_STRUCTURED

13052008 | 114324 us4112_Q1P_66 | HEINZMANNM [600 |C MESSAGE_TYPE_X

13052008 | 103516  us4215_Q1P_66 | SAPSYS [oo0 |c CALL_FUNCTION_SYSCALL_ONLY

13.05.2008 |10:03:53 us4349_Q1P_66 |KOEHLERR |600 |C SYSTEM_NO_TASK_STORAGE

13052008 |09:47:13 usd215 Q1P 66 | SAPSYS 000 |C CALL _FUNCTION_SYSCALL_OMLY —
13.05.2008 | 091156 us4215 Q1P_B6 | SAPSYS 000 |C | CALL_FUNCTION_SYSCALL ONLY

13.05.2008 |07:25:48 us4367_Q1P_66 | DSS* [001 |C | CONNE_IMPORT_WRONG_COMP_TYPE | CX_SY_IMPORT_MISMATCH_ERROR

12052008 |06:21:33 us4215_Q1P_B6 |PROCON_RFC|/ 001 |C STORAGE_PARAMETERS_WRONG_SET

13052008 | 061314 | us4215_Q1P_B6 | SAPSYS [000  |¢ [ CALL_FUNCTION_SYSCALL_ONLY

13052008 |061125 us4112_Q1P_G6 |DSS* 001 |C CONNE_IMPORT_WRONG_FIELD_TYPE | CX_SY_IMPORT_MISMATCH_ERROR

Figure A-16 Overview of ABAP runtime errors in transaction ST22

A.2.15 Summary

The monitoring tools contained in the SAP CCMS provide you with the information needed to
narrow down, locate, and analyze performance problems. You can use these tools during a
test run to monitor the load behavior of the system. In addition, the tools provide monitors for
retroactive analysis. No other tool provides more information on the status of your SAP
system. All currently available monitoring and load test tools access a subset of this
information.

You can find more details under help.sap.com (search for “ABAP-Analysis Tools”) or in the
book Testing SAP Solutions (http://www.sap-press.de/katalog/buecher/titel/gp/titellD-1408).

A.3 AIX monitoring tools

In this section we identify the tools that we used in this benchmark project to measure
performance on System p and AlX.

What was monitored on the System p side during the runs is mainly CPU, memory
consumption, and I/O usage.

We used several monitoring tools, first for online monitoring purposes, second for reporting
purposes.

A.3.1 Online monitoring

240

For online monitoring we basically use the xmperf graphical monitor. Online monitoring on
System p is focused on CPU usage, and in case of abnormal behavior of the system, memory
and I/O are analyzed.

xmperf graphical monitor

The xmperf graphical monitor is used for real-time system monitoring. Recordings and
snapshots from the graphical monitor are also used to track load distribution across LPARs
and over the multiple components on System p.
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A great deal of documentation about this tool in general is available on the Internet; detailed

documentation can be found at
http://publibl6.boulder.ibm.com/doc_link/en_US/a_doc_lib/perftool/prfusrgd/ch02bod

y.htm.

As an example, Figure A-17 shows CPU usage for the five LPARs we used in this project.

root's X desktop {picasso:4)
File ~ Edlt Console  kdlT ¥Walus Hecordilng Help

4| 1

Figure A-17 xmperf CPU monitoring

Here we can easily see that CPU consumption of ECC applications servers is about 50%,
sustained. This indicates that the load is well balanced between the three application servers.

A.3.2 Operating system tools

In case we need to monitor any other components of the System p5 servers regarding
performance, we can either configure new monitors on xmperf or use operating system tools.
In this case the second solution is chosen because it is usually quicker. Tools and commands
we used included topas, vmstat, iostat, and nmon. Details are provided in the sections that
follow.
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topas

This command is used to see the top “resources consumer” processes in the system. For
instance, if we call command topas on application server hkpoceccapp2, we see the data
displayed as shown in Figure A-18.
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Topas Monitor for host:
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| BERHHHHBRBRAHARRRREY
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([:3:3:3:3:3:2:5
I-FPack O-FPack EE-In
9 4545.5 4275.5 4030.0
.8 473 .0 473 .0 19.4
g 4.0 1.0 0.4
EBFS TPS EEBE-Read
5 4.0 1.0 0.0
5 4.0 1.0 0.0
u} 0.0 0.0 0.0
u} 0.0 0.0 0.0
FPID CPUs  Pogip Oune
1343514 9.0 23.0 d2lacu,
1278262 7.2 24.8 d2ladm
987504 6.8 23.2 d2ladm
889140 G.6 22.6 d2ladm
975208 6.2 26.5 d2ladm
948518 4.0 23.3 d2ladm
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397320 3.6 23.9 d2ladm
971110 3.3 23.7 d2ladm
676068 3.2 22.6 d2ladm
938322 3.1 23.3 d2ladm
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913730 2.9 23.9 d2ladm
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4
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FILE/TTY
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Figure A-18 topas

At a glance we can see total CPU consumption, network usage, disk usage, top CPU
consumers, memory, paging, and so forth.

Infrastructure Solutions: SAP IS Automotive on an IBM Platform




Option h for topas means “help,” so if we press h, we can see all the possibilities for
performance reporting, as shown in Figure A-19.

a

s h O oo

L L =N 1

Topas Help

One-character comunands:

Zhow all the wariable subsections being monitored. Pressing the

thel'a' key always returns topas Lo the main inital display.

Pressing the 'c' key repeatedly toggles the CPU subsection

hetween the cumulative report, off, and a list of busiest CPUs.
Pressing the 'd' key repeatedly toggles the disk subsection betueen
busiest disks list, off, and total disk activity for the system.

Mowving the cursor over a WLM class and pressing 'f' shows the list of
top processes in the class on the bottom of the screen (LM Display Only)
Pressing the 'n' key repeatedly toggles the network interfaces subsection
hetween busiest interfaces list, off, and total network activity.
Pressing the 'p' key toggles the hot processes subsection on and off.
Toggle to the Full Screen Process Display

Quit the program

Fefresh the screen

Pressing the 'w' key toggles the WorkLoad Management (WLIM)

classes subsection on and off.

Toggle to the Full Screen WLM Class Display

Toggle to the Logical Partition/CPU Display

Toggle to the Disk Display

Toggle to the Cross-LPAR [(CEC) Panel

WLHM, Disk,Process displays, the network,disk,cpu,and wlm sections may be sorted
uzing the ARROW keys and/or TLE. A highlighted column header shows sorted-hy

Use one of the one-character commands to return to monitoring.

Figure A-19 topas options

As an example, choosing ¢ (CPU) option returns a listing as shown in Figure A-20 on
page 244.

The listing shows the CPU usage and CPU consumer processes from highest to the lowest.
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Topas Monitor for host: hkpoceccappz EVENTS/ QUEUES FILE/TTY

Fri oct 12 11:17:24 zZ007 Interval: 2 Czwitch 29524 Readch 555
Syscall 64052 Writech31el.5K

CPT % Kern% Waitk Idles Reads 4 PRawin u}

cpuZ 85.5 0.6 o.o 10.9 Writes 2954 Troyout 551

cpuls 71.9 1.8 o.o 26.3 Forks 0 Igets u]

cpuld 61.2 4.4 o.o 34.4 Execs 0 MNagnei 1a

cpus 61.1 1.9 o.o 36.9 Rundgquesue 5.0 Dirblk u]

cpuls a0.0 2.0 o.o 38.0 Waitgqueus o.o

cpuls 59.1 4.5 a.o 6.1

cpud 55.4 5.6 a.o 36.0 PAGING MEMORY

cpuld 57.8 5.1 a.o 37.1 Faults 2193 Real,ME 61440

cpuls 57.7 5.1 o.o 37.2 Steals 0O % Comp 16.5

cpull 56.1 2.0 o.o 41.9 PgspIn 0 % Noncomp 3.3

cpulz 55.2 4.8 o.o 40.1 Pgspout 0 % Client 3.3

cpud 54.6 S.o o.o 36.8 PageIn u]

cpug 54.4 5.2 a.o 40.4 Fageout 0 PALGING SFPLCE

cpul? 45.7 1.5 a.o 49.5 Sios 0 Size,ME 147456

cpusd 35.4 1.3 a.o 63.4 L Used a.5

cpud 22.7 1.5 o.o 75.8 HNFS (calls/sec) % Free 99. 4

cpu? 6.5 17.0 o.o 76.5 ServerWVi u]

cpuli o.o 0.7 o.o 99.3 ClientWVz u] Press:

cpul o.o 0.3 o.o 99.2 ServerWVi u] h'" for help

cpul o.o o.7 o.o 99.3 ClientW3 u] o to guit

HNetwork I-FPack O-Pack KE-In KE-Out

Total 9.8K 8213.0 B5149.5 5669.1 4346.1

[are FID CPUO% Pgip Owner

disp+wor g30942 7.6  13.5 dZladw

disp+wor 913730 4.8 23.9 d2ladw

disp+wor 942420 4.5 24.3 d2ladw

disp+wor 971110 4,7 23.7 dZladw

disp+wor Q3322 4,7 23.3 dZladw

disp+wor 975208 4.6 2Z6.5 dZladw

disp+wor 257504 4.4 23.2 d2ladw

disp+wor 676065 4.4 Z22.6 dZladm

disp+wor g89140 4,3 ZZ2.6 dZladw

disp+wor 1343514 3.4 23.0 dZladw

disp+wor 3973zZ0 3.4 23.9 dZladw

disp+wor 1z78262 3.3 24.5 dZladw

disp+wor 1442292 1.6 2.2 dZladw

gurd 1220978 a.9 6.2 diladm

disp+wor 905536 0.2 22.5 dzZladw

dhZsysc 774302 a.z2 2.1 dZladw

dhZzsysc 519455 0.2 1.3 d&ladm

dhZzsysc 745452 0.2 1.3 d&ladm

dhZsysc 1110455 o.1 1.3 d&ladm

dh2sysc 1294624 o.1 1.3 d&ladm

Figure A-20 topas ¢
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vmstat

vmstat is a useful command to see the LPAR resources consumptions at a glance, as shown

in Figure A-21.
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r b NG ]
10 0O 2539469
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g8 0 2644627

6 0 2647828

5 0 Zg500Z6

2 0 2Ze53660

1 0 2656479
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Figure A-21 vmstat

In this example we see that while the system is busy, everything is fine. This is indicated by
the fact that there are no kernel threads in wait queue and no paging.

vmstat does not provide any data on disk and network usage.
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iostat

iostat provides disk usage statistics, as shown in Figure A-22.

{ hkpoceccapps iroot}/ —-» iostat 2
Swvetem configuration: lopu=20 drives=4 paths=4 vdisks=0
TLy: tin tout avg-cpu: % user % =ys 3 idle % iowait
o.o Z29.5 19.9 1.4 TE.T o.o
Disks: % Lm act Fhop= tps Flo_read Fo_wrtn
hdiskz o.o o.o o.o u} o
hdiskl o.o o.o o.o u} u}
hdiskO o.o o.o o.o u} u}
hdisk3 o.o o.o o.o u} u}
tEty: tin tout Fvg-Ccpu: % usSer % sys ¥ idle ¥ lowalt
o.o Z15. 6 2.3 1.8 75.9 o.o
Disks: % Lm act Fhop= tps Flo_read Fln_wrtn
hdiskz o.o o.o o.o u} u}
hdiskl o.o o.o o.o u} u}
hdiskO o.o o.o o.o o o
hdisk3 o.o o.o o.o o u}
tEty: tin tout Fvg-Ccpul % usSer % sys ¥ idle ¥ lowalt
o.o Z25.4 3T.6 Z.9 59.4 o.o
Disks: % Lm act Kbp= tps Flo_read Flo_wrtn
hdiskz o.o o.o o.o u} u}
hdiskl 2.0 Za0.4 4.0 o 521
hdiskO Z.0 Z2e0.4 4.0 o 521
hdisk3 o.o o.o o.o u} u}
{hkpoceccapps iroott,/ -» I

Figure A-22 ostat 2

As these read and write statistics indicate, in this case everything is OK; we only have on
those disks operating system and swap space.

Obviously, this list of AIX tools and commands is not complete, but represents those most
used in this project for performance monitoring purposes.

A.4 nmon

Nmon is another useful tool used in this project to monitor System p. It is a free tool that can
be downloaded from http://www.ibm.com/developerworks/aix/library/au-analyze aix/
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Nmon first of all gives details about the system configuration, as shown in Figure A-23.

I N M i [alelule] 19 19
TR N MM MM O O NN 19
NN N NMNMNIN O O NN N
N NN H n o O N NN
I NN I n o o N oI
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set NMON ksh wvariable, for example:
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CPUs currently
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Hardware

Fernel

Logical Partition
ALTE Eernel Version
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Figure A-23 nmon

All nmon options can be displayed by pressing h. These options are shown in Figure A-24.
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Figure A-24 nmon options
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For instance, we can look at CPU consumption with nmon, as shown Figure A-25.

0 —————1=LongTerm—CP T Host=hkpoceccappi—=-Refresh=2 secs—11:31.26—
CPU-Utilisation-Small-View
CPT Users Swsit Wait: Idlex| | | |
u} 0.0 0.0 0.0 100.0] >
1 0.0 0.0 0.0 100.0] = |
Z 0.0 0.0 0.0 100.0] >
3 0.0 0.0 0.0 100.0] =
4 36.0 6.0 0.0 58.0|U000TTI00UTUTI00U =SS >
5 24.2 1.4 0.0 74.4|U000TTTTTTTTT >
6 35.5 6.5 0.0 58.0|U00UTT00TUUUTI0TU TS >
7 29.0 1.0 0.0 70.0|UUUUTTIrUUTUIT -
8 36.5 4.0 0.0 55.5|U000TT0TUUTUTUTTTTSS >
9 0.0 0.0 0.0 100.0] > |
10 g0.0 6.0 0.0 34.0|U000UTIUTUTUTTUTUTUTTTTUTUTIIS S >
11 23.1 1.0 0.0 76.0|U00TTTOTTUDT >
12  35.0 7.0 0.0 58.0|U00TTT00UUUTI00U =SS >
13 5.4 0.0 0.0 94.a6|00 >
14 43.5 5.5 0.0 51.0|U0000T0000TTTTTUUTUT TS >
15 0.0 0.0 0.0 100.0] >
168 37.5 5.5 0.0 57.0|U000000000UTITTUT =SS >
17 13.0 1.5 0.0 85.5| 000000 >
18 60.5 5.0 0.0 534.5|U000TT00UUTTTTTUTTTITTUTTTTIT TS S >
19 0.0 0.0 0.0 100.0]| >
Physical Averages Fm——————————— | ——————————— | —————————— | ——————————— +
511 41.0 3.9 0.0 55.1|=>UU00T0000TTTITTUTTTS
Ao L NG | ====————m—— | === +

Figure A-25 CPU usage

As another example, paging details are shown in Figure A-26.

g—rrmon———t=Top-Processes Host=hkpoceccapps——Refresh=2 secs——11:29.04
Paging-Space
Volume-Group PagingSpace-Nagne Type LPs  ME Used Iopending
rootvg hde LV 64 16354 0% u] Loetive Luto
rootvg pagingld LYV 125 32768 0% u] Loetive Luto
rootvg paging0l LYV 125 32763 0% u] Loetive Luto
rootvg paginglz LYV 256 65536 0% u] Loetive Luto

Figure A-26 paging details

We do not show all details, but nmon can give detailed information about all activity at AlX
level.

A.4.1 Reporting and documentation

Nmon has the great advantage of being able to run in background, logging the information
collected in a file. Information to be collected is tunable, as are the collecting periods and
intervals.

For the run performance reporting on System p, we used nmon as the collecting tool and
nmon analyzer as the analysis and reporting tool. Nmon analyzer is a free tool and can be
downloaded at:
http://www.ibm.com/developerworks/aix/1ibrary/au-nmon_analyser/index.html.

Nmon analyzer generates and displays information in an easy to understand graphical format
that enables you to analyze system performance at a glance.

The main performance components considered there are CPU, memory, and I/0. Several
examples of nmon analyzer graphical reports are provided in this section.
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One element we always study is the system summary as shown in Figure A-27.
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Figure A-27 system performance summary

On this graph, we can see at a glance the percentage of CPU consumption and the 1/O per
second at the disk level. This gives us an overview of the system behavior during the run. The
time scale at the bottom is always adjusted to fit the run it is documenting.

The next graph shows a high-level view of CPU consumption. As shown in Figure A-28, we
can distinguish user used CPU, system used CPU, and wait percentage throughout the runs.

CPU Total hkpoclive1 9/11/2007
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Figure A-28 CPU Total
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The next interesting element to identify possible bottlenecks and performance issues is the
CPU usage spread by CPU, where we can see if the load is well balanced between all CPUs.
This is charted in Figure A-29 on page 250.
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Figure A-29 CPU details

In this particular case we can notice that the application running on this LPAR doesn’t use
SMT (simultaneous multi threading) because it only uses one thread of the two available per
CPU. This is a good sign because AIX balances first on available physical CPUs before using
threads defined.

The next element we look at is the memory usage, as shown in Figure A-30.
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Figure A-30 Memory usage

SAP applications usually use memory according to their needs. In this example, we see
stable usage of the available memory.
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Disk I/O is also interesting data to look carefully at. Some contention can happen there, so it
is always important to monitor disks in detail. In Figure A-31 we can see the I/Os per second,
disk reads, and disk writes.
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== Disk Read kb/s mmmm Disk Write kb/s I0/sec

N
a
3

4500

F 4000

Thousands

N
=1
3

F 3500

F 3000
150
F 2500

F 2000
100

F 1500

50 I 1000
‘ L 500
ol /e e ®

16:23
16:24
16:24
16:25
16:25
16:26
16:26
16:27
16:27
16:28
16:28
16:29
16:29
16:30
16:30
16:32
16:32
16:33
16:33
16:34
16:34
16:35
16:35
16:36
16:36
16:37

16:31
16:31

Figure A-31 Disk statistics

In this particular example we have some peaks during a few minutes and a maximum of 415
I/Os per second, which is very few for this LPAR. Everything is OK at the disk level on this
system.

It is also interesting to see activity by disk during the run interval, as shown in Figure A-32 and
Figure A-33 on page 252. HdiskO and hdisk1 have the same activity because they are
mirrored. These two disks are internal and hold the operating system. The other used disks
(hdisk8 to hdisk13) are logical units presented by the storage subsystem. We see that they
have a very small average activity (less that 5% busy) and peak activity is about 50% for
hdisk.

Disk % Busy hkpoclive1 9/11/2007
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Figure A-32 Disk activity report
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Disk % Busy hkpoclive1 9/11/2007
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Figure A-33 Disk activity during the period

If now we observe the disk activity in the time scale of the run, we can see that the peak load
of 50% was reached only during one minute, not as a sustained load.

We can display additional information such as 1/Os per second per disk, which is also
interesting, as shown in Figure A-34 and Figure A-35 on page 253. Again we can see very
low activity averages and peak loads that are not very high.
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Figure A-34 /O per second per disk
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Disk transfers per second hkpoclive1 9/11/2007
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Figure A-35 /O per sec per disk on time frame

Thus we can conclude that everything is fine on the disk side. There are no contentions and
no performance issues related to the disks.

It also might be interesting to have a look at the adapters themselves in some cases. We can
obviously analyze read and write contention at the adapter level, as shown in Figure A-36 and
Figure A-37 on page 254. We can see that SCSI adapters have no activity; they hold
operating systems and swap so this is a good sign, and we see that FC adapters have the
same usage profile. It is expected because they access the same disk subsystem areas. We
notice that there are few reads and some writes, which is not surprising given the run
functional profile.

Disk Adapter hkpoclive1 (KB/s) 9/11/2007
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Figure A-36 Adapters load
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Figure A-37 Adapters load on time frame

If we check the time scale, we see the same few small peaks that were observed with the disk
profile study, which is quite logical.

Therefore, we can say that on the adapter side everything is running fine.

Now we take a look at the network usage profile. In Figure A-38 we have a clear picture of the
total network reads and writes. There are more reads, and we see a peak at 80 KB/s, which is
not much in that case, but we have to study the capacity of the network adapter to be sure
there is no bottleneck.
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Figure A-38 Network profile
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So to have more detail, we study the network load per adapter, as shown in Figure A-39.

Network I/O hkpoclive1 (KB/s) 9/11/2007
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Figure A-39 Network usage by adapter

For data transfer between all systems in the SAP landscape we only use one adapter (en0),
which is a 1 Gb adapter. We can observe a little more detail regarding the adapter usage on
the run time frame shown in Figure A-40.
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Figure A-40 Adapter usage on time frame
In this graph it is interesting to note that for reads and writes we have a peak of 110 MB/s, not

sustained, and the capacity of the adapter is 1 Gbps, so this peak almost reaches the
capacity of the adapter.
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We can also check the network errors, as shown in Figure A-41.
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Figure A-41 Net errors
This graph is empty, so we had no network errors during the run.

Another interesting piece of information we gather from nmon is the Kbps per adapter. We
can also distinguish between read and write, as shown in Figure A-42.
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Figure A-42 read and write size
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It is also interesting to take a look at this information plotted on the run time frame as shown in
Figure A-43.
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Figure A-43 Size on time frame

Figure A-44 shows the absence of paging activity, indicating the absence of any problems.
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Figure A-44 paging

No paging occurred, so there were no problems in that respect.
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Top CPU consuming processes are shown in Figure A-45.

CPU% by command hkpoclive1 9/11/2007
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Figure A-45 Top CPU consumers

liveCache is the top consumer (under kernel), then we have a small use from the vserver
process (communication manager between liveCache and the SAP SCM ABAP stack).

Regarding memory, Figure A-46 shows that the main memory consumer is liveCache, with
about 50 GB during the run. There is not much difference between average and maximum
used memory because liveCache has quite static memory usage.
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Figure A-46 Memory top consumers

This information provides us with a clear idea of the system activities during the runs.
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A.5 zOS and DB2 reports

All zOS reports created during the tests and shown in this book are based on SMF recording
and post processing of SMF records. This method is sufficient for the zPOC since all KPIs are
batch oriented. If KPIs had been defined for real-time transactions (for example, Transaction
X should be finished in x seconds) additional monitoring tools would have been needed.

The SMF interval was reduced to 1 minute (the default value is 30 minutes). The result is that
every minute all SMF recorded information is externalized to disk. All SMF data created
during the zPOC is kept. This setup provides us with the needed granularity for creating
meaningful reports. It also gives us ability to create the reports, create additional, more
detailed reports, and so on.

After a test for one of the KPlIs, all relevant SMF data is cut from the whole lot of recorded
SMF data. To do this the startdate/time and the enddate/time of the test run is used. This
subset of SMF data is used to create a set of reports and do a preliminary analysis. Based on
this information (and of course real time monitoring during the tests), decision and
modifications are made for subsequent test runs.

The tools used for creating the reports are:
» RMF Postprocessor
» RMF Spreadsheet reporter

A.5.1 RMF Postprocessor
The RMF Postprocessor is used to create some traditional character-based reports. The

reports are created for the entire period the job ran. Figure A-47 is an example of the
parameters used for the RMF Postprocessor job.

DATE(07269,07269)
RTOD(1450,1501)
STOD(1450,1501)
DINTV(0011)

REPORTS (CPU)

REPORTS (CHAN)
REPORTS(I0Q)

REPORTS (PAGING)
REPORTS (DEVICE (DASD))
REPORTS (CACHE)
SYSRPTS (WLMGL (SCLASS,SCPER,POLICY,RCLASS))
SYSOUT (G)

Figure A-47 Control Statement for RMF postprocessing

In this example a KPI was tested which started and ended on 09/25/2007. The start time was
14:50 and the end time was 15:01, so the interval is 11 minutes long. The following reports
were created:

» RMF summary report

» CPU activity report

» Channel Path activity report
» 1/O queuing activity report
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» Cache subsystem activity report
» DASD activity report

» Paging activity report

» Workload activity report

Examples and brief descriptions of the reports follow. For a more detailed discussion refer to
the RMF manuals.

RMF summary report

This report is created because no SUMMARY statement is specified for the RMF
postprocessor. Not specifying this statement defaults to SUMMARY (INT,TOT). The report
gives a good high-level insight into what was happening on the LPAR during the test, as
shown in Figure A-48.

RMF SUMMARY REPORT

PAGE 001
z/05 VIRE SYSTEM ID MwHL START 09,/26,/2007-14.50.00 INTERVAL 00.00.59
RPT VERSION VRS RMF END  09/26/2007-15.01.00 CYCLE 1.000 SECOMDS
NUMBER OF IWTERWALS 11 TOTAL LENGTH OF INTERVALS 00.10.53
WATE  TIME INT €PU  DASD DASD JOB JOB TS0 TS0 STC  STC ASCH ASCH OMWS  OMVS SWAP DEMAND

MM/DD HH.MM. S5 MM.S5 BUSY RESP RATE M AVE A AVE MA AVE M AVE M AVE RATE PAGING

09426 14.50.00 00.59 14.8 0.6 410.3 4] [v] 3 2 50 oS0 [v] Q 7 5 0.00 0,02
09426 14.51.00 00.59 14.9 0.5 346.2 Q Q 3 90 90 Q Q 5 5 0.00 Q.03
09/26 14.52.00 00.59 16.1 0.8 145.1 Q 0 2 2 90 a0 0 1] 7 5 0.00 0.00
059/26 14.53.00 01.00 15.4 0.6 1%4.9 4] v} 2 2 90 90 v} 1] 7 5 0.00 0.00
09,26 14.54.00 00.59 16.1 0.6 207.0 4] 4] 2 2, 90 90 4] 4] 7 5 0.00 0.00
09/26 14.55.00 01.00 15.3 0.5 182.0 Q ) 2 2 80 20 o ] 5 5 0.00 Q.00
09426 14.56.00 00.59 15.7 0.5 210.4 4] 4] 2 2 90 S0 [v] [ [ 5 0.00 0.00
09426 14.57.00 01.00 15.4 0.5 223.0 4] [v] 2 2 50 S0 [v] [ 5 5 0.00 0.00
09426 14.58.00 00.59 15.4 0.5 226.7 Q Q 2 2 90 90 Q 1] 7 5 0.00 0.00
09/26 14.59.00 01.00 16.2 0.6 520.6 1 1 2 2 91 90 0 1] 7 5 0.00 0.00
059/26 15.00.00 00.59 15.9 0.7 328.9 4] v} 2 2 91 o1 s} 1] 5 5 0.00 0.00

0.6 272.3 1 [+] 3 2 91 90 [+] 4] 7 5 0.00 0.01

TOTAL/AVERAGE 15.5

Figure A-48 RMF summary report
Interesting information is in the following columns:

CPUBUSY: To determine whether we had high CPU activity during the test. A separate, more
detailed CPU activity report is also created to further investigate when there is a need to do
so. In this case CPU activity is approximately 15% so there is no CPU bottleneck.

DASDRESP/DASDRATE: To determine whether we had good DASD response rates or high
DASD activity rates. Response rates shown should be below 1.0 ms. Higher rates need
further investigation. High DASD rates (values over x-thousand) might also be a reason for
investigation. The reports Channel Path activity, I/O queuing activity, Cache subsystem
activity, and DASD activity report are helpful. In this case response rates are good and the
DASD rates are low, so there is no need for further investigation.

DEMAND PAGING: To determine whether we had high paging activity. Values over
x-hundreds might be a reason to investigate what tasks are paging. The report Paging
Activity will be helpful for this. Obviously in this case the system is not paging and there is no
need for further investigation.

CPU activity report

This report is created because REPORTS(CPU) is specified. The report will be helpful for
further investigation in situations with high CPU usage. The report itself consists of two parts,
one part with details on the CPU activity, and one part containing Partition data.

The part containing the details on the CPU activity is shown in Figure A-49
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CPU ACTIVITTY
FPAGE 1
z/03 V1R& SYSTEM ID MVH1 START 08/26/2007-14.50.00 INTERVAL 000.10.53
RPT VERZICN ViRS RNF END 09/26/2007-15.01.00 C¥CLE 1.000 SECONDS
CPO  Z0S94 MODEL 736 H/W MODEL =38

---CPU--- CONLINE TINE LFPAR BUSY MVS BUST CFU SERIAL I/0 TOTAL % I/0 INTERRUFTS
NUM TYPE PERCENTAGE TIME PERC TIME PERC NUMEER INTERRUPT RATE HANDLED VIA TPI
o CP 100.00 15. 62 15.61 0151DF 7827 2z.01
1 CP 100.00 17.60 17.59 0151DF B6.36 2Z2.18
2 CP 100.00 16.83 16.52 0151DF 87.90 21.59
3 cP 100.00 17.588 17.87 0151DF 93.93 22.35
4 cP i00.00 1z.62 1z.61 0151DF 75.588 20.98
5 CP 100.00 153.45 15.449 0151DF T6.82 21.79
3 CP 100.00 15.16 15.15 0181DF 72.04 20.54
7 CP 100.00 15.z22 15.z1 0151DF 308.1 4.62
cP TOTAL/ AWVERAGE 15.55 15.54 886.3 15.7¢
STSTEM ADDRESS SPACE AMALYSIS SAMPLES = 660

NUMEER OF ADDREZS SPLCES

— QUEUE TYFPEJ ADDRESS SFACE TYPES —-
I ouT oUT LOGICAL LOGICAL BATCH aTC T30 ASCH OMV3S
i READY READY WLIT OUT RDY OUT WAIT
MIN 53 1 a o o 38 a a7 2 o 5
MALX 53 4 o x) x) 45 1 a1 3 a 7
AVG 54.8 2.5 0.0 0.0 0.0 4z.5 0.1 So.0 2.0 0.0 5.0

DISTRIBUTION OF IN-READY QUEUE
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Figure A-49 CPU activity

Interesting information is the distribution of the IN-READY QUEUE. This gives an insight into
how many tasks are waiting to use a processor. Obviously, this system had no tasks waiting
for a processor during the tests. The number of tasks in the in-ready queue was always lower
than the number of processors N.

Figure A-50 is an example of the partition data report.

PLETITION DATA REPORT

PAGE b
/03 ViRE SYSTEM ID MVEHL START 0S/26/2007-14.50.00 INTERVAL 000.10.58
RPT VERSICH V1RS RMF END 09/26/2007-15.01.00 C¥CLE 1.000 SECONDS
MVS PARTITICH MAME WE31 NUMEER OF PHY3ICAL PROCESSORS 38 GROUP NAME N/A
INAGE CAPACITYT 40z CFP 36 LINIT N/ A
NUMBER OF CONFIGURED FARTITIONS =l LLP z
WLIT COMPLETION HNO IFL o
DISPATCH INTERVAL DYMNAMIC ICF a
IIP a
777777777 PARTITION DATA --——---—--—--——--- —— LOGICAL PARTITICN PROCEZSOR DALTL —- —— LVERLGE PROCESS0OR UTILIZATICN PERCENTAGES ——
—===M3U-=-—= —CAPPING-- PROCESSOR- -—--DISPATCH TIME DATi-—--— LOGICAL PROCESSORS —-- PHYSICAL PROCESSORS —--
HNAME 5 WGT DEF ALCT DEF WLHE  NUM TYFE EFFECTIVE TOTAL EFFECTIVE TOTAL LPAR MGMT EFFECTIVE TOTAL
WE31 L 10 o 83 NO 0.0 ) cP 00.13.40.098 00.13.40.935 15.53 15.55 0.0o0 3.45 3.46
WEZE A 10 o 2 N0 0.0 = CP 00.00.19.978 00.00.20.964 0.38 o.40 o.oo0 0.08 0.09
FTPHYSICAL® 00.00.04.225 0.0z 0.02
TOTLL 00.14.00.076 00.14.06.125 0.03 3.54 3.56
WEES il
WE34 il
WE35 D
WE3E D
WE37 o
WESE il
We3o I

Figure A-50 Partition data report

This part of the CPU activity reports gives a good high-level insight of the entire CEC running
in LPAR mode. As stated before, for the tests of the first three KPIs, two LPARs, each with a
maximum of 8 CPs are defined. Some KPI tests use the LPARs simultaneously. This report is
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very helpful to see where most of the action is happening and to see for which LPAR detailed
reports are needed: W631 or W632 or maybe both.

Channel Path activity report

This report is created because REPORTS(CHANNEL) is specified. It shows an average
usage for all channels available. High DASD response rates (above 1 ms) might indicate
channel contention. Figure A-51 is an example of this report.

CHALNNETL FPALTH LCTIWVITY

PAGE 1
z/0% VLRS STSTEN ID MVHL START 09/26/2007-14.50.00 INTERVAL 000.10.59
RPT VERSICHN V1RS RMF END  09/26/2007-15.01,00 CYCLE 1,000 SECONDS
ICDF = 80  CR-DATE: 08/21/2007 CR-TIME: 11.04.46 ACT: POR MODE: LPAR CPMF: EXTENDED MODE CSSID: O
DETAILS FOR ALL CHAMNELS
CHANNEL FATH UTILIZATION (%) READ (ME/SEC] WRITE (MB/SEC) CHANNEL PATH UTILIZATION (%} READ (MB/SEC] WRITE (MB/SEC

ID TYPE G SHR PART TOTAL BUS PART TOTAL PART TOTAL ID TYPE G SHR PALRT TOTAL BUS PART TOTAL FART TOTAL

20 08D ¥ 0.01 0.01 0.00 0.00 0.00 0.00 0.00 C1 FC_3 4 ¥ 0.64 0.71 0.14 0.55 0.58 0.21 0.2z
30 05D 0.95 0.2 0.00 0.58 0.56 0.73 0.73 Lo FC_3 4 T 0.64 0.71 0.15 0.55 0.58 0.21 0.2z
40 FC_3 4 ¥ 0.64 0.7z 0.15 0.54 0.59 0.2z 0.2z D1 FC_3 E O 0.64 0.71 0.15 0.55 0. 60 0.21 0.2z
41 FC_3 4 T 0.64 o.70 0.14 0.53 0.57 0.zz o.zz
50 FC_3 4 ¥ 0.64 o.71 0.14 0.54 0.58 0.21 0.22
51 FC_& 4 ¥ 0.65 0.7z 0.15 0.57 0.6z 0.zz o.zz
70 CNC_? ¥ 0.o0 0.00
co FC 3 4 ¥ 0.64 0.71 0.14 0.53 0.57 0.z1 o.zz
CHAMNEL PLTH WRITE (B/3EC) MEZ3AGE RATE MEZZAGE SIZE SEND FATL RECEIVE FAIL
ID TYFE G SHR FART TOTAL FART TOTAL FART TOTLL FART FART TOTLL
EC IQD ¥ a a a 0 == == a a a
ED IQD T a a a 0 —mmmmmm e [u] a x)
EE IoD ¥ o o o 0 - o o o
EF IQD ¥ a a x) ) ———— Gl — a a )

Figure A-51 Channel Path activity report

Interesting information is the utilization on the important channel paths. In this case the
important channels are 40, 41, 50, 51, CO, C1, DO, D1. Those are the FICON channels used
for connecting to the DASD. High utilization would also mean high DASD activity or Cache
subsystem activity or both. There are separate reports for those items.

Also important can be channel 30. This is the OSA-Express2 gigabit adapter for connecting
the SAP application servers. High utilization on this channel path could indicate a network
bottleneck.

The other channel paths are irrelevant.

DASD activity report
This report is created because REPORTS(DEVICE(DASD)) is specified. Figure A-52 is an
example.
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2/03 ViR3

TOTAL SAMFLES

STORAGE
GROUP

SGDEOCLT
SGDEOWRK
SGHEMC1
BEHEMCL
SGHEMC1
SGHEMC1
SGHEMC1
SGHEMCL
SGHEMC1
SGHEMC1
SGHEMC1
SGHEMCL
SGHEMC1
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DEV

Junit
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C103
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c109
Cc10a
C10B
cioc
c10D
C10E
C10F

= 660
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33909
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33909
33909
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33909

I0DF

VOLUME PAW

SERIAL
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FzCi3o
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FzC137
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FzC139
F2C13h
FzC13E
FzCi3cC
FZC13D
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LCO

R N A N R R N I Ry

DIRECT

SYSTEM ID MVHL

RPT VERSION V1RE RMF

CR-DATE: 08/21/2007

DEVICE VG AVG
LCU ACTIVITY RESP IOSQ

RATE TIME TIME
000F 1.305 0.6 0.0
0ooF 0.158 0.4 0.0
OooF 5.546 0.4 0.0
0ooF 5.402 0.4 0.0
[alulu) 3 0.770 0.3 0.0
oooF 0.344 1.5 0.0
OooF 5.017 0.7 0.0
000F 4.812 1.4 0.0
[alulu) 3 0.088 0.4 0.0
OooF 2.580 0.4 0.0
OooF 1.058 o.8 0.0
O00F  20.571 0.4 0.0
[alulu) 3 2.329 1.0 0.0
OooF 1.479 0.4 0.0
OooF 3.874 0.4 0.0
000F 0.392 1.4 0.0
000F 0.000 0.0 0.0
0ooF 0.000 0.0 0.0
OooF 0.000 0.0 0.0
000F 0,000 0.0 0.0
[alulu) 3 0.000 0.0 0.0
oooF 0.000 0.0 0.0
OooF 0.000 0.0 0.0
000F 0,000 0.0 0.0
0ooF 0.000 0.0 0.0
OooF 0.000 0.0 0.0
Oo00F 0.o000 0.0 0.0
0ooF 0.000 0.0 0.0
0ooF 0.000 0.0 0.0
OooF 0.000 0.0 0.0
0ooF 0.000 0.0 0.0
000F 0.000 0.0 0.0
O00F  75.468 o.6 0.0

LBCCESZS

CR=TIME:
VG AVG

CHR DE

DLY DLY

[ = R e e R = e e e e =
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Figure A-52 Direct Access Device Activity

The report shows a line for each connected DASD devices. With this report the devices
showing high activity rates can be identified, and more importantly, so can devices with high
average response rates. Average response rates below 1.0 msecs are considered good

rates.

After determining which devices show high rates, the reason for the high rates should be
investigated. Because during the first tests dynamic PAV / HiperPAV was used (During test
for the first KPIs dynamic PAV is used. Later on HiperPAV, the better version of PAV, is
switched on) the values for I0S-queuing should be negligible.

High response rates can be caused by poor cache hit ratios for the DASD cache. High activity
rates could indicate inefficient SQLs causing table/index-scan or bufferpools with low hit
ratios. High average pending times should be investigated. This can be done by using the 1/O

queuing activity report.

I/0 queuing activity report
This report is created because REPORTS(I0Q) is specified. Figure A-53 shows a example.
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264

/o QUEUING LCTIWVITTY
PAGE
z/ 05 W1RE SYSTEN ID MVHL START 039/26/2007-14.50.00 INTERVAL 000.10.59
RPT VERSIOM V1RS RHNF END 09/26/2007-15.01.00 CY¥CLE 1.000 SECONDS
TOTAL SAMFLES IODF = 80 CR-DATE: 08/21/2007 CR-TIME: 11.04.46 ACT: POR
- INITIATIVE QUEUE -  -—--—-- IOF UTILIZATION ---—--- -- % I/0 REQUESTS RETRIED —-- = ———--——o RETRIES / S38CH -——-—--—-
Iop ACTIVITY VG 0 % IOP I/0 START INTERRUPT cP P cT v cP P cr v
RATE LNGTH BUSY RATE RATE ALL BUSY BUSY EUIY EBUIY ALL BUSY BUSY BUSY BUSY
oo 73.792 0.oo0 0.08 73792 73.9684 0.0 0.0 0.0 0.0 0.0 0.oo 0.00 0.00 0.oo 0.00
o1 0.000 0.00 0.00 0.000 0.000 HEEE EEET KEEE RERE EAAE EREEE KEERT KEERE  RRAET  AEEET
oz 0.000 0.00 0.00 0.000 0.000 HEEE KERE RRER REEE  wAAE EEEEE KEERT RRERE  RAEEE  KEEER
o3 73.730 0.00 0.08 73.730 73.825 0.0 0.0 0.0 0.0 0.0 o.oo 0.00 0.00 0.oo 0.00
04 0.000 0.00 0.00 0.000 0.000 TETT  TEXT  REET TEET TETET TETTT  TETXT  RERTE TRTTT  TETET
as 73.545 0.00 0.08 73.545 74.028 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00
oe 0.z81 0.0o0 0.34 0.261 BlE.172 4.4 4.4 0.0 0.0 0.0 0.05 0.05 0.00 0.oo 0.00
a7 74.5892 0.00 0.07 74.892 T6.789 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.o0 0.00 0.00
aTs 296.218 0.oo0 0.08 296.218 914,787 0.0 0.0 0.0 0.0 0.0 o.oo0 0.0o0 0.00 0.oo 0.00
Lcu cT DCH GROUP CHAN CHPID % DP 5 CU CUB CHR  CONTENTICON Q C33 HP AV
MIN MAX DEF PATHS TALEEN BUSY BUSY DLY DLY RATE LNGTH DLY WAIT MAX
oooD L0000 50 0.115 0.00 0.00 0.0 0.0
D1 0.088 0.00 0.00 0.0 0.0
* 0.183 0.00 0.o0 0.0 0.0 0.000 0.00 0.1
O00E co10 40 3.544 0.00 0.00 0.0 0.0
41 2.853 0.00 0.00 0.0 0.0
50 2.938 0.00 0.00 0.0 0.0
51 2.994 0.00 0.00 0.0 0.0
co 2.923 0.00 0.00 0.0 0.0
c1l 2.8399 0.00 0.00 0.0 0.0
oo 2.827 0.00 0.00 0.0 0.0
D1 3.039 0.00 0.00 0.0 0.0
* 24,317 0.00 0.00 0.0 0.0 0.000 0.00 0.1
cu CO11 thru €019 not shown
oo1s CO1a 40 0.00s9 0.00 0.00 0.0 0.0
41 0.017 0.00 0.00 0.0 0.0
50 0.015 0.00 0.o00 0.0 0.0
51 0.018 0.00 0.o00 0.0 0.0
co 0.0z21 0.00 0.00 0.0 0.0
c1 0.0z24 0.00 0.00 0.0 0.0
Lo 0.01z 0.00 0.00 0.0 0.0
D1 0.017 0.00 0.o00 0.0 0.0
* 0.133 0.00 0.00 0.0 0.0 0.oo00 0.o0o0 0.1

Figure A-53 I/O queuing activity

The information in this report can be helpful to further investigate high pending times in the
DASD activity report. A common solution to avoid pending times is to change the distribution
of the data over the available control units.

Cache subsystem activity report
This report is created because REPORTS(CACHE) is specified.

The Cache Subsystem Activity report provides cache statistics on a subsystem basis as well
as on a detailed device-level basis. Therefore the reports consists of two parts. Figure A-54
shows the part with the cache statistics on the subsystem level.
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C ALCHE S UTUBSYSTEM ACTIWVITY
PAGE 1
z/03 V1RG SYSTEM ID MVH1 START 09/26/2007-14.50.00 INTERVAL 000.09.5%
RPT VERIION V1RS RNF END 08/26/2007-15.00.00
SUBSYSTEN 2107-01 CU-ID <101 S3ID Ciloo CDATE 039/26/2007 CTIME 14.50.00 CINT 00.09.57
TYPE-MODEL 2107-3932 NANUF IEN PLANT 75 SERILL 0000000M1041
CACHE SUBSYSTEN STATUS
SUBSYSTEN STORAGE NON-VOLATILE STORAGE STATUZ
CONFIGURED BZS16M CONFIGURED Z048.0n CACHING - ACTIVE
AVATLABLE L5898 PINMED 0.0 HON-VOLATILE STORAGE - ACTIVE
PINMED o.o CACHE FAST WRITE - ACTIVE
OFFLINE o.o IML DEVICE AVAILABLE - YEZ
CACHE SUBSYSTEM OVERVIEW
TOTAL IO 51608 CACHE I/0Q 51506 CACHE OFFLINE a
TOTAL H/R 0.887 CACHE H/R 0.987
CACHE I/0 = READ I/0 REQUEST: WRITE I/0 REQUESTS -~ %
REQUESTS COUNT RATE HITS RATE H/R COUNT RATE FALST RATE HITS RATE H/R RELD
NORMLL 25248 47.3 27595 46.2 a77 5514 a.7 5514 9.7 5514 9.7 1.000 8z.9
SEQUENTIAL 17501 29.3 17478 29.3 999 242 0.4 24z 0.4 z24z 0.4 1i.000 95,6
CFIW DATAL o 0.0 o 0.0 NS A o 0.0 [u} o.o a 0.0 Hf & M/ L
TOTAL 45750 TE.6 45073 75.5 985 BO56 10.1 6056 0.1 BO56 10.1 1i.000 85.3
——————————————————————— CACHE MISSES-——————m—mmm e MISC -————-NCN-CACHE I/0---—-
REQUESTS REALD RATE WRITE RATE TRACES RATE COUNT RATE COUNT RATE
DFW BYPASS o o.o ICL o o.o
MNORMAL 654 1.1 a 0.0 823 1.4 CFW BYPASS o o.o BYPASS o o.o
SEQUENTIAL 23 0.0 o 0.0 23566 39.5 DFW IMHIBIT ) 0.0 TOTAL a 0.0
CFW DATA a 0.0 o 0.0 LSTHC (TRES) 3574 6.0
TOTALL 877 RATE 1.1
——-CED STATISTICS-—- ——-RECORD CACHIMNG--- -—--HOST LDAPTER ACTIVITV--- = ———————- DISK ACTIVITY—-——-—--
BYTES EBYVTES RESF BYTES EBYTES
WRITE 591 READ MIZSES o FREQ /BEC TIME /REQ /SEC
WRITE HITS 559 WRITE PRON 3zle RELD 37.9K z.91 READ 1.414 56.6K 2.3M
WRITE 8.0K B31.0K WRITE 26.350 96.4K 278.9K

Figure A-54 Cache Subsystem Activity (part 1)

Figure A-55 on page 266 shows the part with the device-level statistics.
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CALCHE SUBSYSTEHN LCTIVITY
PAGE 2
z/03 V1R8 SYSTEM ID MVHL1 START 09/26/2007-14.50.00 INTERVAL 000.0%2.59
RPT WERSIOMN V1RS RHMF END 08/26/2007-15.00.00
SUBSYSTEM 2107-01 CcO-In c101 851D C100 CDATE 09/26/2007 CTINE 14.50.00 CINT 00.09.57
TYPE-MODEL 2107-932 MANUF  IBM PLANT 75 SERTAL 000000O0OM1041
CACHE SUBSYSTEM DEVICE OVERVIEW

VOLUNE DEV XTNT & I/0 -=--CACHE HIT RATE--  —-—--—-——- DASD I/0 RATE---------- ASTIC TOTAL RELD WRITE 3
SERILL NUN POOL I/0 RATE READ DFW CFW STAGE DFWEP ICL BYP OTHER RATE H/'R /'R /R RELD
TALL 100.0 86.8 75.5 10.1 0.0 1.1 0.0 0.0 0.0 0.0 6.0 0.987 0.8985 1.000 88.3
*CACHE-OFF 0.0 0.0
*CACHE 100.0 86.5 75.5 0.1 0.0 1.1 0.0 0.0 0.0 0.0 6.0 0.387 0.3685 1.000 88.3
DEHOD1 Cipo 0O0O1 1.8 i.5 i.4 0.z 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.998 0.998 1.000 88.0
DEH10U1 C101 0001 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf B HSL n/L Jury
HE1000 cil02 0001 6.3 5.5 4.9 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.993 0.992 1.000 50.0
HE1001 C103 0001 6.5 5.6 4.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.3593 0.391 1.000 Tz.z
HE1002 Ci04 0001 1.0 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.99% 0.998 1.000 97.2
HE1003 C1i05 0001 0.3 0.3 0.z 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.543 0.841 1.000 98.8
HE1004 Cl06 0001 5.7 4.9 4.8 0.1 0.0 0.1 0.0 0.0 0.0 0.0 o.o 0.987 0.887 1.000 98.8
HE1005 C107 0001 5.5 4.5 4.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.836 0.835 1.000 93.3
HE1006 Ci0g 0001 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i.000 i.000 1.000 75.0
HE1007 Ci09 0001 3.7 3.z 3.z 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.950 0.950 1.000 93.2
HE1008 Cl04 D0DO01 2.2 1.9 1.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.959 0.998 1.000 53.4
HE1009 C10B 0001 35.7 31.0 24.6 6.4 0.0 0.0 0.0 0.0 0.0 0.0 2.5 1.000 1.000 1.000 9.3
HE1010 C1l0c 0001 2.3 2.0 1.8 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.966 0.963 1.000 92.8
HE1011 C1i0D 0001 z.0 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.998 0.998 1.000 939.7
HE1012 C10E 0001 4.9 4.2 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9595 0.985 1.000 93.5
HE1013 C10F 0001 0.4 0.3 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.944 0.861 1.000 40.5
devices C110 thru C12F not shown
Fzc130 C130 0001 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf R NS L Hf L ury
F2C131 €131 0001 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 Hf B NSL n/L Jury
Faclsz Cl3z 0001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 N/ L N/L N/A N/h
Fz2C133 €133 0001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Jurs N/L N/L /L
F2C134 C1i34 0001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /L N/L N/d Jurs s
FzC135 C135 0001 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf B HSL n/L Jury
F2C136 C136 0001 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf B NSL n/L Jury
FzC137 €137 0001 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 HAL N/L N/L N/ L
Fz2C13s Ci3s 0001 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 gy Jurs n/L Jurs s
FzC139 C139 0001 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf R NS L JrN ury
Fzcisa C1l34 D0DO01 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf B HSL n/L Jury
F2C13E C1l3EF 0001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 W/ A N/L N/A N/h
FzC1sc C13C 0001 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 Jurss N/L N/L /L
F2C13D C1i3D 0001 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 N/ N/L N/d Jurs s
FZC13E C13E 0001 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf B HSL n/L Jury
F2C13F C13F 0001 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Hf R NSL n/L Jury

Figure A-55 Cache Subsystem Activity (part 2)

This report provides insight into the details concerning the cache and determine the optimum
size of the cache, the amount of needed non-volatile storage (NVS).

Paging activity report

This report is created because REPORTS(PAGING) is specified. Figure A-56 shows the first
page of this report.
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z/05 ViR

OPT = IEAOPTOO

NODE = ESLME

PLGING LCTIWVITTY

STSTEM ID MVHL

RFT VERSION V1RS RHF

CENTRLL STORAGE PAGING RATES - IM PAGES PER SECOND

START 09/26/2007-14.50.00

INTERVAL 000,10.59
END 09/26/2007-15.01.00 CYCLE 1.000 SECCONDS

PAGE

1

CATEGORY
PAGELELE STSTEN
ARELS (NON VIO)
LPL
C3h

UM

ADDRESS SPALCES
HIFPERSPACE

VIO

NON VIO

U

TOTAL SYITEM
HIPERSPACE

VIO

MON VIO

U

SHARED

PAGE MOVEMENT WITHIN CENTRAL STORAGE

AVERAGE NUMEER OF PAGES PER ELOCK
BELOCKS PER SECOND
PAGE-IN EVENTS (PAGE FAULT RATE]

PAGE IN PAGE OUT
HOM % %
HNOH SWAP, OF OF
SWAP, HOM TOTAL TOTL Juleng TOTAL TOTL
SUAR BLOCK BLOCK RATE SUM SWAP SUWAP RATE SUM
0.00 0.01 0.01 100
0.00 0.oo 0.oo x) 0.oo 0.00 x)
0.00 0.01 0.01 100 0.o0 o.o0 o
0.00 0.00 o 0.o0 o.o0 o
0.00 0.00 x) o0.oo 0.00 x)
0.oo 0.00 0.oo 0.oo x) 0.00 0.oo 0.o00 a
0.oo 0.00 0.oo 0.oo x) 0.00 0.oo 0.o00 )
0.00 0.00 o 0.o0 o.oo o
0.00 0.00 o 0.o0 o.oo o
0.00 0.00 0.01 0.01 100 0.0 0.00 0.0 o
0.oo 0.00 0.01 0.01 100 0.00 0.o00 0.o00 )
0.oo 0.oo 0.oo 0.00
39.18 PLGE MOVEMENT TIHME % 0.0
0.0
0.00
0.01

Figure A-56 Paging Activity

The report can be used to determine whether there is sufficient central storage. Obviously

this is the case because the report shows negligible paging activity.

Workload Activity report
This report is created because SYSRPTS(WLMGL(SCLASS,SCPER,POLICY,RCLASS)) is

specified. In general the report shows information about the defined versus the achieved

goals. The information can be used to determine what workloads are not meeting their goals.

The information will be meaningfull in a constrained situation, meaning WLM has to
determine where the resources should be used to achieve the defined goals.

Figure A-57 shows an example.
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WOREKLOULLD LCTIVITTY
PAGE 10
2/0%3 V1RS SYSPLEZ FORTINH1 START 09/26/2007-14,50.00 INTERVAL 000.10.59 HODE = GOAL
RPT VERSION V1RS RNF END 09/26/2007-15.00.59
POLICY ACTIVATION DATE/TIME 09/13/2007 11.24.57
SERVICE CLAS3 PERIOD:
REPCRT BY: POLICY=POL1 WORKLOAD=0MVI SERVICE CLASS=VELS0_03 REZOQURCE GROUP=*NONE PERICD=1 IMFORTAMCE=3
CRITICAL =NONE
TRANSACTIONS TRANS-TIME HHH.MM.33.TTT --DASD If0-- ---SERVICE--—- SERVICE TIMES ---AFPL %--- ©PLGE-IN RATES ———S3TORAGE--—
VG 3.05 ACTULL 91 SSCHRT 2.4 IoC 47175 CPU z.0 CP 0.34 SINGLE 0.0 AVG 5470.939
NFL 3.05 EXECUTION 90 RESFP 0.6 CPUT 49171 SRE o.o LLFCP 0.00  BLOCE 0.0 TOT 16668.53
ENDED 130 QUEUED 0 CONN 0.5 N30 37627 RCT 0.z IIFCF 0.00  SHARED 0.0 CEMN 16668.5%
END/ 3 0.20 R/S AFFIN 0 DISC 0.0 SRBE 323 IIT o.o HSP 0.0 EXFP 0.o0
HIWAPS 139 IMELIGIELE 0  Q+PEND 0.1 TOT 1342986 H3T o.0 Lap N/L HSP MISS 0.0
EECTD 0 CCONVERSTION 0 I03Q 0.0 /3EC 203 AP N ITP N/AL EXP SNGL 0.0 SHR 22z.70
avG ENC 0.00 STD DEV 29 I1P /L EXP BLE 0.0
REN ENC 0.00 LBZRPTN &7 EXP SHR 0.0
N3 ENC 0.00 TRE SERV a7
GOAL: EXECUTICN VELOCITY 50.0% VELOCITY MIGRATICN: 170 MGMT 100% INIT MGHMT 100%
RESPONSE TINE EX PERF AVG  ---——— USIHNGE ——--- ———————————— EXECUTION DELAY¥E % - ————-----mm ——— DLY¥%-- -CRYPTO%- %
SYSTEN VEL% INDX ADRSP CPU  AALP IIP I/0 TOT NEN IDLE USG DLY QUIE
MVHL —=N/bL-- 100 0.5 5.0 0.1 N/L N/A 0.0 0.0 40.8 58.z 0.0 0.0 0.0
SERVICE CLASS (ES)
REPORT BY: POLICY=POL1 WORKLOAD=0MVS SERVICE CLASS=VELS0_O3 RESOURCE GROUP=*NONE
CRITICAL =NONE
DESCRIPTION =wvel S50 iwportance 3 for OMVE
TRANSACTIONS TRANS-TIME HHH.MM.SS.TTT --DASD I/0-- ---SERVICE---- SERVICE TIMES ---iPFL %--- FAGE-IN RATES ——=3TORLGE--—
AVG 3.05 ACTUAL 21 S3CHRT 2.4 I0C 47175 CPU 2.0 CFP 0.34 SINGLE 0.0 AVG 5470,83
NPL 3.05 EXECUTION S0  RESP 0.8 CPOD 49171 SEB o.o LAPCP 0.00 BLOCE 0.0 TOT 16668.59
ENDED 130 QUEUED 0  COMM 0.5 M30 37627 RCT 0.z ITPCP 0.00 SHARED 0.0 CEM 16668.59
END/ S 0.20 R/S AFFIN 0 DI3C 0.0 S3RB 323 I1T o.o HSFP 0.0 EXP 0.00
#IWADPS 139 IMELIGIELE 0 Q+PEND 0.1 TaT 134296 HET o.o LLP N/L HSP MISS 0.0
EXCTD 0 CCNVERIION 0 IO3IQ 0.0 /SEC 203 LLP N/ L IIF N/L  EXF SNGL 0.0 SHR zzz.7v0
AVG ENC 0.00 STD DEV 28 IIP N/ A EXP BLE o.o
REN ENC 0.00 ABIRFTN 67 EXF SHR 0.0
NS ENC 0.00 TRZ SERV &7
SERVICE CLASSES BEING SERVED

Figure A-57 Workload activity

This reports shows information about service class VEL50_03. For this service class the goal
execution velocity of 50.0% is defined in WLM. All work in this service class is meeting its
goals.

A.5.2 OMEGAMON XE for DB2 Performance Expert (V3)

The batch reporting utility DB2PM from OMEGAMON XE for DB2 Performance Expert (V3) is
used to create some relevant character-based reports. As stated previously, the recorded
SMF records during the tests of the KPIs are culled from the entire recorded SMF data. This
subset of SMF data is used as input for DB2PM. An example of the parameters used as input
for DB2PM is shown in Figure A-57.
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GLOBAL
TIMEZONE (-2)
SYSPARMS TRACE DDNAME (SYTRCDD1)

ACCOUNTING
REPORT
LAYOUT (LONG)
INCLUDE (SUBSYSTEMID(DBH1))

STATISTICS

REPORT

LAYOUT (LONG)

INCLUDE (SUBSYSTEMID(DBH1))
EXEC

Figure A-568 Control statement for OMEGAMON XE, DB2PM

The following reports are created:

» System parameters report

» Accounting report (long)

» Statistics report (long)

In the following sections a brief description of each report is given, along with an explanation

of the purpose it served during the tests. For a more detailed discussion refer to the
OMEGAMON XE for DB2 Performance expert manuals.

System parameters report

This report is created because the statement SYSPARMS TRACE DDNAME(SYTRCDD1) is
specified for the DB2PM utility. The report lists all the DB2 parameters that were in effect
during the reporting interval. An example is in Figure A-59.
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LOCATION: HKMCDEHL OMEGAMON XE FOR DB2 PERFORMANCE EXPERT (V3) PAGE: 1-1
GROUP: N/P SYSTEM PARAMETERS REPORT
N/P
DEHL ACTUAL FROM: 09/26/07 14:50:12.25
VE
MVS PARMLIE UPDATE PARAMETERS (DSNTIPM) IRLM INSTALLATION PARAMETERS (DSNTIPI)

IRLM SUBSYSTEM NAME (IRLMSID) ..DIHL
IRLM RESOURCE TIMEOUT IN SECONDS (IRLMRWT)..
IRLM AUTOMATIC START (IRLMAUT)..............
STORAGE SIZES INSTALLATION PARAMETERS (DSNTIFC,DSNTIPE) IRLM START PROCEDURE NAME (IRLMPRC)......0.a..
SECONDS DEZ WILL WAIT FOR IRLM START (IRLMSWT).
UTILITY TIMEOUT FACTOR (UTIMOUT)wuvurvrnnnrananns

U LOCK FOR REPEATABELE READ OR READ STABILITY (RRULCICK.:]
MAX NO OF BATCH CONNECTIONS (IDBACK]. X LOCK FOR SEARCHED UFPDATE/DELETE (XLKUPDLT).
MAX NO OF REMOTE CONNECTIONS (CONDBAT). 20, IMS,/BMP TIMEQUT FACTOR (EBMPTOUT).esusrunnnns
MAX NO OF CONCURRENT REMOTE ACTIVE COM\ECTIOI\S (MAXDEAT) . .512 IM5/DLI TIMEQUT FACTOR (DLITOUT).

MAXIMUM SIZE OF EDM POOL IN BYTES (EDMPOOL). 155,889, 664 WAIT FOR RETAINED LOCKS (RETLWATT).
MAXIMUM SIZE OF SORT POOL IN BYTES (SRTPOOL ENAELE DB CHECKING..
MAXIMUM SIZE OF RID POOL IN BYTES (MAXRELK)
3990 CACHE (SEQCACH)...u.ivararns
UTILITY CACHE QPTION {SEQF‘RES)

. Tines excluded .

Tines excluded ....

Tines excluded ....

SUBSYSTEM DEFAULT (55ID)
SUPPRESS SOFT ERRORS (SUPERRS)...

MAX NO OF USERS CONCURRENTLY RUNNING IN DEZ (CTHREAD)
MAX NO OF TS50 CONNECTIONS (IDFORE]

IRLM PROCESSING PARAMETERS

TIMESTAMP 09/26/07 14:50:12.25 VIRTUAL POOL TYPE N/A
BUFFER FPOOL ID EPSKO VIRTUAL POOL S5IZE 10000
HIPERPOOL SIZE N/A
VIRTUAL POOL SEQUENTIAL THRESHOLD 40
HIPERPOOL SEQUENTIAL THRESHOLD N/A
HORIZONTAL DEFERRED WRITE THRESHOLD 50
WERTICAL DEFERRED WRITE THRESHOLD (PERCENTAGE) 20
WVERTICAL DEFERRED WRITE THRESHOLD (BUFFERS]) 1]
VIRTUAL POOL PARALLEL SEQUENTIAL THRESHOLD 50
ASSISTING PARALLEL SEQUENTIAL THRESHOLD o
PGFIX ATTRIEUTE YES
PAGE STEAL METHOD LRU
TIMESTAMP 09/26/07 14:50:12.25 VIRTUAL POOL TYPE N/A
BUFFER POOL ID EP1EKOD VIRTUAL POOL SIZE 5000
HIPERPOOL SIZE NSA
VIRTUAL POOL SEQUENTIAL THRESHOLD 80
HIPERPOOL SEQUENTIAL THRESHOLD N/A
HORIZONTAL DEFERRED WRITE THRESHOLD 30
VERTICAL DEFERRED WRITE THRESHOLD (PERCENTAGE) 5
VERTICAL DEFERRED WRITE THRESHOLD (BUFFERS) o
VIRTUAL POOL PARALLEL SEQUENTIAL THRESHOLD 50
ASSISTING PARALLEL SEQUENTIAL THRESHOLD 0
PGFIX ATTRIBUTE YES
PAGE STEAL METHOD LRU

Figure A-69 DB2PM Sysparms report

During the tests of the KPIs no system parameters were changed.

Accounting report (long)

This report is created because the statement ACCOUNTING REPORT LAYOUT(LONG)
INCLUDE(SUBSYSTEMID(DBH1)) is specified for the DB2PM utility. The report lists a wealth
of information about the DB2 activity during the KPI test, as shown in the sample report in
Figure A-60.

270 Infrastructure Solutions: SAP IS Automotive on an IBM Platform



LOCATION: HEMCDEHL
GROUP: N/P

MEMBER: N/P

OMEGAMON XE FOR DBEZ PERFORMANCE EXPERT (V3)
ACCOUNTING REPORT - NG

PAGE: 1-1
REQUESTED FROM: NOT SPECIFIED
TO: NOT SPECIFIED

LD

SUBSYSTEM: DEH1 ORDER: PRIMAUTH-PLANNAME INTERVAL FROM: 03,/26/07 14:50:16.37
DEZ VERSION: V& SCOPE: MEMEER TO: 03/26/07 15:00:53.33
PRIMAUTH: SAPDZLC PLANNAME: DISTSERV
ELAPSED TIME DISTRIBUTION CLASS 2 TIME DISTRIBUTION
APPL | 83% cPU | === 23%

DEZ |=== 43 NOTACC |== 2¥

SUsP ======» 13% SUsP | 75%

AVERAGE APPL{CL.1) DB2 (CL.2) IFI (CL.5) CLASS 3 SUSPENSIONS AVERAGE TIME AV.EVENT HIGHLIGHTS

ELAPSED TIME 0.296530 0.066851 N/P LOCK /LATCH(DEZ+IRLM} 0.005514 0.83 #OCCURRENCES B185
NONNESTED 0.396211 0.066807 N/A SYNCHRON. I/0 0.041950 28.92 #ALLIEDS : 3
STORED PROC 0.000378 0.000044 N/A DATABASE I/0 0.038012 27.97 #ALLIEDS DISTRIB: 0
UDF 0.000000 0.000000 N/A LOG WRITE I/0 0.003338 0.35 #DBATS H 1235
TRIGGER 0.000000 0.000000 N/A OTHER READ I/0 0.002543 0.72 #DBATS DISTRIE. @ o

OTHER WRTE I,/0 0.000006 0.00 #ND PROGRAM DATA: 1238

CP CPU TIME 0.020684 0.015466 N/P SER.TASK SWTCH 0.000297 0.00 #NORMAL TERMINAT: 1238
AGENT 0.020684 0.015466 N/A UPDATE COMMIT 0.000000 0.00 #AENORMAL TERMIN: o

NONNESTED 0.020809 0.015443 N/P OPEN/CLOSE 0.000005 0.00 #CP/X PARALLEL. : 1228

STORED PRC 0.000076 0.000023 N/A SYSLGRNG REC 0.000013 0.00 #I0 PARALLELISM @ 0

UDF 0.000000 0.000000 N/A EXT/DEL /DEF 0.000263 0.00 #INCREMENT. BIND: 0

TRIGGER 0.000000 0.000000 N/A OTHER SERVICE 0.000016 0.00 #COMMITS H 6185

PAR.TASKS 0.000000 0.000000 N/A ARC.LOG(QUIES) 0.000000 0.00 #ROLLBACKS o

ARC.LOG READ 0.000000 0.00 #5VPT REQUESTS o

IIPCF CPU 0.0113215 N/A N/A DRAIN LOCK 0.000000 0.00 #5VPT RELEASE : o

CLAIM RELEASE 0.000000 0.00 #5VPT ROLLBACK : o

IIF CPU TIME 0.000000 0.000000 N/A PAGE LATCH 0.000019 0.05 MAX SOL CASC LwL: 1

NOTIFY MSGS 0.000000 0.00 UPDATE/COMMIT  : 51.08

SUSPEND TIME 0.000100 0.050335 N/A GLOBAL CONTENTION 0.000000 0.00 SYNCH I/0 AVG. @ 0.001451
AGENT N/A 0.050335 N/A COMMIT PH1 WRITE I/O 0.000000 0.00
PAR. TASKS N/A 0.000000 N/A ASYNCH CF REQUESTS 0.000000 0.00
STORED PROC 0.000100 N/A N/A TOTAL CLASS 3 0.050335 30.53

DF 0.000000 N/A N/A
NOT ACCOUNT. N/A 0.001050 N/A
DB2 ENT/EXIT N/A N/P N/A
EN/EX-STPROC N/A 1.31 N/A
EN/EX-UDF N/A 0.00 N/A
DCAPT.DESCR. N/A N/A N/P
LOG EXTRACT. N/A N/A N/P

. Tines excluded ....

. Tines excluded ....
--.. Tines excluded ....
TOTAL BPOOL ACTIVITY  AVERAGE TOTAL
BPOOL HIT RATIO (%) 31.75 N/A
GETPAGES 856.35 5296521
BUFFER UPDATES 188.56 1166213
SYNCHRONOUS WRITE 0.18 1127
SYNCHRONOUS READ 27.79 171859
SEQ. PREFETCH REQS 0.30 1831

Figure A-60 DB2PM Accounting report

A particularly interesting part of this report is the distribution of the CLASS 2 TIME
DISTRIBUTION. The following discussion is from a document called “IBM SAP Technical
Brief/Tuning SAP/DB2/zSeries” from Mark Gordon:

DB2 accounting data can be used to determine where time is spent processing in DB2.
Time is gathered on each DB2 thread, and is broken down into “class 1”, “class 2”, and

“class 3” time.

(commit, I/O, row lock, etc.).

Class 3 suspend time is when the thread is suspended, and waiting for a DB2 action

Class 2 Elapsed time is when DB2 is processing a request — it contains the Class 3

delay time, as well as CPU time in DB2 (class 2 CPU time).

CPU, plus time processing outside DB2

metric with SAP.

Class 1 CPU is time that a thread is processing SQL from SAP — it contains class 2

Class 1 elapsed time is the time a thread is allocated. This is not a useful performance

Not attributed time = Class 2 elapsed time — Class 2 CPU time — Class 3 suspension

time. It is the time that is left when all the time that DB2 can account for is removed
from DB2 elapsed time. Not attributed time happens when DB2 considers a thread to
be run-able, but the thread is not running. This might be caused by a CPU overload on
the DB server, a paging problem on the DB server, and so forth.

Key indicators in DB2 times

Suspend in DB2 high (class 3/ Class 2 elapsed): When this is high (for example, over 75 to
80%), DB2 execution is often blocked while DB2 waits for events such as I/O, locks, and so

forth.
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Not attributed (or Other) high: When this is high (over 20 to 25%), DB2 execution is
blocked due to an operating system issue such as CPU overload, workload prioritization,
paging, and so forth.

CPU time high (Class 2 CPU / Class 2 elapsed): If this value is high (over 60 to 70%), there
may be problems with inefficient SQL, such as table scans on moderate sized memory
resident tables. It may be a sign of a well-tuned system (high hit rates, short suspend times),
though in general, it is unusual to see a system with Class 2 CPU greater than Class 2
Elapsed.

Length of individual suspensions: Long average duration for I/O suspension, other read
I/O, other write I/O, and commit can be indicators of I/O performance problems.

Statistics report (long)

This report is created because the statement STATISTICS REPORT LAYOUT(LONG)
INCLUDE(SUBSYSTEMID(DBH1)) is specified for the DB2PM utility. The report lists a wealth
of statistical information about the DB2 activity during the KPI test, as shown in the sample
report in Figure A-61.

LOCATION: HKMCDEH1 OMEGAMON XE FOR DE2 PERFORMANCE EXPERT (V3] PAGE: 1-1
GROUP: N/P STATISTICS REPORT - LONG REQUESTED FROM: NOT SPECIFIED
MEMBER: N/P TO: NOT SPECIFIED
SUBSYSTEM: DEHL INTERWAL FROM: 09/26/07 14:50:12.25
DEZ WERSION: VE SCOPE: MEMBER | TO: 09/26/07 15:00:02.60
---- HIGHLIGHTS
INTERVAL START @ 09/26/07 14:50:12.25 SAMPLING START: 09/26/07 14:50:12.25 TOTAL THREADS : 0.00
INTERVAL END : 09/26/07 15:00:02.60 SAMPLING END @ 09/26/07 15:00:02.60 TOTAL COMMITS : 5511.00
INTERVAL ELAPSED: 9:50. 351665 OUTAGE ELAPSED: 0.000000 DATA SHARING MEMBER: N/A
sSQL DML QUANTITY /SECOND /THREAD /COMMIT sQL DCL QUANTITY /SECOND /THREAD /COMMIT
SELECT 46.00 0.08 N/C 0.01 LOCK TAELE 0.00 0.00 N/C Q.00
INSERT 137.3K 233.54 N/C 25.02 GRANT 0.00 0.00 N/C Q.00
UPDATE 132.6K 224.63 N/C 24.07 REVOKE 0.00 0.00 N/C Q.00
DELETE 22793.00 38.62 N/CT 4.14 SET HOST VARIAELE 0.00 0.00 N/C Q.00
SET CURRENT SQLID 0.00 0.00 N/C Q.00
PREPARE 2445.00 4.14 N/C 0.44 SET CURRENT DEGREE 0.00 0.00 N/C Q.00
DESCRIBE 287.00 0.49 N/C 0.05 SET CURRENT RULES 0.00 0.00 N/C Q.00
DESCRIBE TABLE 0.00 Q.00 N/C 0.00 SET CURRENT PATH 0.00 0.00 N/C Q.00
OPEN 318. 4K 533.32 N/C 57.77 SET CURRENT PRECISION 0.00 0.00 N/C Q.00
CLOSE 254.00 0.43 N/C 0.05
FETCH 318.9K 540.26 N/C E7.87 CONNECT TYPE 1 0.00 0.00 N/C Q.00
CONNECT TYPE 2 2.00 0.00 N/C Q.00
TOTAL 933.7K 15B1.57 N/T 169,42 RELEASE 0.00 0.00 N/C Q.00
SET CONNECTION 0.00 0.00 N/C Q.00
ASSOCIATE LOCATORS 0.00 0.00 N/C 0.00
ALLOCATE CURSOR 0.00 0.00 N/C 0.00
HOLD LOCATOR 0.00 0.00 N/C 0.00
FREE LOCATOR 0.00 0.00 N/C 0.00
TOTAL 2.00 0.00 N/C 0.00
STORED PROCEDURES QUANTITY /SECOND [THREAD /COMMIT TRIGGERS QUANTITY /SECOND /THREAD /COMMIT
CALL STATEMENT EXECUTED 13.00 0.03 N/C 0.00 STATEMENT TRIGGER ACTIVATED 0.00 0.00 N/C Q.00
PROCEDURE AEBENDED 0.00 0.00 N/T 0.00 ROW TRIGGER ACTIVATED 0.00 0.00 N/C Q.00
. lines excluded ....
. lines excluded ....
«vo. lines excluded ....
PREPARE REQUEST 0.00 0.00
LAST AGENT REQUEST 0.00 0.00
TwWO PHASE COMMIT REQUEST 0.00 0.00
TwWO PHASE BACKOUT REQUEST 0.00 0. 00
FORGET RESPONSES 0.00 0.00
COMMIT RESPONSES 0.00 0.00
EACKOUT RESPONSES 0.00 0. 00
THREAD INDOUET-REM.L.COORD. 0.00
COMMITS DONE-REM.LOC.COORD. 0.00
BACKOUTS DOME-REM.L.COORD. 0.00
STATISTICS REPORT COMPLETE

Figure A-61 Accounting report (long)

A.5.2.1 RMF Spreadsheet reporter

The RMF Spreadsheet reporter can be considered as the workstation front end to the RMF
postprocessor. The tool is Java™-based and contains functionality (macros) to process RMF
Postprocessor Reports (shown in Figure A-62) and RMF Postprocessor Overview Records
(shown in Figure A-63 on page 273).
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Report Macros e
? Summary Report S |||’ ? Summary Report Macro S
3 CF Report S III» }' CF Trend Macro
5 Standard Macros
(I:DPU_Rngort e K "“’ CPU-Paging-WKLD = single Intervals
2019 ~EDO Report Macro Summary+Trend Macros
WKLD Report | multiple Intervals
§ WLMGL Report ) i) $ WLMGL Trend Macro )
§ LPAR Report Il $ LPAR Trend Macro \
§ CACHE Report | ) § Cache Report Macro
y/
II¢ ? Multisystem Device S
\\\Q Report Macro
¢ DASD Report S i ? DASD Report Macro S

Figure A-62 RMF Spreadsheet report macro’s

Overview Record Macros 3} |

SME 71 Data
SMF 72.3 Data

|Hl|’ gSystem Overview Macro S

LSMF 70 Data Illl’ LPAR Overview Macro S

Trend Macros

Workload Overviewag = multiple Intervals

Macro = dynamically
extensible

{ SMF72.3Data } )

Overview Macro

{ SMF 74.5Data_} Imfy ? s

; SMF 74.1 Data IIII’ Device Overview Macro S

)5 SME 73 Data S ||||'; Channpt;;g\;erwew

Figure A-63 RMF Spreadsheet overview macro’s

These macros convert the RMF Postprocessor Reports and Records into so called “working
sets.” Those working sets are the input for the Spreadsheets. Some report macros are limited
when reporting multiple intervals. This multiple interval (remember that every minute, an SMF
interval record is created) reporting is used extensively during the zPOC.
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The macros used are:
» Summary Report Macro
» The LPAR Trend Macro

» All overview Macros
Following are examples from the reports.

Figure A-64 displays information from the RMF summary report shown previously in a
graphical way. The RMF spreadsheet reporter made this an easy task.

CPU Utilization and DASD Activity
System: MVH1 , Day: 09/26/2007

Update Report

- 100

14.48.00 14.50.00 14.561.00 14.562.00 14.563.00 14.54.00 14.55.00 14.56.00 14.57.00 14.58.00 14.58.00 15.00.00

[—CPU Utilization — Dasd Rate (Y2) |

Figure A-64 LPAR Summary example

Figure A-65 shows information from the RMF CPU activity report (partition data) discussed
previously, now in a graphical way. In this case the RMF spreadsheet reporter combined
information from 12 CPU activity reports into one graph. Doing this without the RMF
spreadsheet reporter would be a quite time consuming activity.
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Select Partitions...

Physical Total Dispatch Time [%]
( For CP Processor Types )
CcP 'I |Phys|cal Total Dispatch Time j

4,00%

3.50%

3.00%

2,50%

2.00%

1,50%

1.00%

Physical Total Dispatch Time [%]

0.50%

0.00%
09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007- 09/26/2007-
14.49.00 14.50.00 14.51.00 14.52.00 14.63.00 14.54.00 14.55.00 14.56.00 14.57.00 14.58.00 14.58.00 15.00.00

= Physical mW631 oW632

Figure A-65 LPAR overview examples

Figure A-66 is based on an overview record macro. It shows information about the channels.
The same information is presented in the RMF Postprocessor - Channel Path activity report.
This report is only able to show this information for one interval. The graphs based on
overview records are very powerful in presenting this kind of information as a trend during a
particular period.

Total Channel Utilization for System: MVH1
Update Chart
7 b 0.45
0.4
0.35
_ 0.3
o
g —
= 025 8
2 [
s =
5 02 ¥
=
0.15
0.1
0.05
0
° g A 3 [ [ [ [ [ [ [ A N X [ [ [
ar Ar A A7 A7 Ar Ar A A7 Ar A A’ ar ar A A ar
B I M L N S A S S
\6\\’ \é\\’ \Q’\\ \6\\ \6\\ \Q/\\ \é\\ \é\\ \6\\ \6\\ \6\\ \Q'\\ \6\\ \6\\ \6\\ \6\\ \6\\
& & & & & & & & & & & & & & &
Time
||:|cpid73[] mm cpid_40 C—cpid 41 C——cpid_50 s cpid 51 e==mcpid CO s cpid_C1 c—cpid_D0 mmm cpid D1 Whld Elusy| Chart Ar

Figure A-66 Channel Utilization example
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Profiles and configuration files

This appendix provides the profiles and configuration files that were used throughout this
benchmark.

The files included are:

“SAP D2L profile for Application Server hkpoceccapp1” on page 278
“SAP D2L profile for application servers hkpoceccapp2” on page 282
“SAP D2L profile for application servers hkpoceccapp3” on page 286
“DB2 for z/OS Configuration” on page 290

“DBH1: Buffer pool definition” on page 295

“DBK1: Buffer pool definition” on page 295

“z/OS change log” on page 296

“Report ZZDISTINIT source code” on page 303

YyVyVYyYVYVYYVYYY

© Copyright IBM Corp. 2008. All rights reserved. 277



B.1 SAP D2L profile for Application Server hkpoceccapp1

kkhkkkkhkkkkkhkkhkhkkhhkhkhkkhhkkhkkhkhkkhhkkhkkhhkkhkkhhkkhkhkkhkkhhkkhhkhkhkkhhkhkhkkhkhkkhkkkhkkhkhkkhkkhkhkkkkkkx

Instance profile D2L_DVEBMGSO0 HKPOCECCAPP1

Version = 000036
Generated by user = FRANCK
Generated on = 20.07.1205 , 19:10:29

H= H H H H H H H
* F X X X X X
* X X X X X X

# kkhkkkkhkkkkkhkkhkhkkhhkhkhkkhhkkhkkhkhkkhhkkhkkhhkkhhkhhkkhhkkhhkhhkkhhkhkhkkhhkhkhkkhkhkkhkkhkhkhkhkhkkhkkhkhkkikkkkx

#parameter created by: SAPSUPPORT1 01.10.2007 14:03:13
stat/tabrec = 10

SAPSYSTEMNAME = D2L

SAPSYSTEM = 00

INSTANCE_NAME = DVEBMGSO00

DIR CT_RUN = $(DIR_EXE_ROOT)/run

DIR_EXECUTABLE = $(DIR_INSTANCE)/exe

jstartup/trimming properties = off

Jjstartup/protocol = on

jstartup/vm/home = /usr/javald 64

Jjstartup/max_caches = 500

Jjstartup/release = 700

jstartup/instance properties =

$(jstartup/j2ee properties):$(jstartup/sdm properties)

j2ee/dbdriver =

/usr/opt/db2 08 01//java//db2jcc.jar:/usr/opt/db2 08 01//java//db2jcc_license cisu
z.jar

# PHYS_MEMSIZE = 512

exe/saposcol = $(DIR CT RUN)/saposcol

exe/icmbnd = $(DIR_CT_RUN)/icmbnd

rdisp/j2ee_start control = 1

rdisp/j2ee start =1

rdisp/j2ee libpath = $(DIR_EXECUTABLE)

exe/j2ee = $(DIR_EXECUTABLE)/jcontrol$(FT_EXE)

rdisp/j2ee_timeout = 600

rdisp/frfc_fallback = on

icm/HTTP/j2ee 0 = PREFIX=/,H0ST=Tocalhost,CONN=0-500,PORT=5$$00
icm/server_port 0 = PROT=HTTP,PORT=80%$

ms/server_port 0 = PROT=HTTP,PORT=81§$

#VMC related 0SS notes 854170

#parameter created by: IBMKOREA 2007/07/12 07:14:39
vmcj/option/maxJavaHeap = 200M

#VMC related 0SS notes 854170

#parameter created by: IBMKOREA 2007/07/12 07:13:46
vmcj/option/ps = 512M

# VMC related parameter 0SS notes 854170

#parameter created by: IBMKOREA 2007/07/12 07:12:32
vmcj/enable = on

o e e

# SAP Messaging Service parameters are set in the DEFAULT.PFL

o e e

dbms/type = db2
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dbs/db2/schema = SAPD2L
dbs/db2/use_drda = 1
dbs/db2/ssid = DBH1
dbs/db2/hosttcp = mvhl
dbs/db2/user = SAPD2LC
rsdb/max_blocking_factor = 10
rsdb/max_in_blocking_factor = 10
rsdb/min_blocking_factor = 3
rsdb/min_in_blocking_factor = 3
rsdb/prefer_fix_blocking = 0
rsdb/prefer_union_all =1

rsdb/prefer_in_itab_opt =1

# Jcontrol: Migrated Profile Parameter
# create at Mon Jul 2 23:17:10 2007

### Work Processes ###
rdisp/wp_no_dia = 75
rdisp/wp_no_btc = 10

#old_value: 1

changed: SAP* 27.09.2007 12:00:28
rdisp/wp_no_enq = 2
rdisp/wp_no_vb = 5
rdisp/wp_no_vb2 = 4
rdisp/wp_no_spo = 1

### R3 Buffer ###

enque/table size = 409600
#old_value: 800000

changed: SAP* 22.11.2007 15:47:24
abap/buffersize = 1600000
#01d_value: 500

changed: SAP* 22.11.2007 15:48:30
abap/shared objects_size MB = 1000
rsdb/cua/buffersize = 50000
rsdb/esm/buffersize_kb = 10000
rsdb/ntab/entrycount = 50000
rsdb/ntab/ftabsize = 100000
rsdb/ntab/irbdsize = 100000
rsdb/ntab/sntabsize = 100000
#old_value: 50000

changed: SAP* 06.09.2007 15:36:45
rtbb/buffer_length = 60000
rtbb/max_tables = 1000
sap/bufdir_entries = 20000
zcsa/calendar_area = 2000000
zcsa/db_max_buftab = 40000
zcsa/presentation_buffer_area = 50000000
zcsa/table_buffer_area = 160000000
#old_value: 2000000

changed: SAP* 06.09.2007 15:40:39
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ztta/short_area = 4000000
ztta/max_memreq MB = 2048
#old_value: 16000

changed: SAP* 06.09.2007 15:42:28
ztta/parameter_area = 32000
rdisp/max_arq = 2000
rspo/spool_id/max_number = 990000
rspo/spool_id/Toopbreak = 990000

### ATP-Server and Exp/Imp buffer ###
#old_value: 500000

changed: FRANCK 15.11.2007 14:19:49
rsdb/obj/buffersize = 1000000
rsdb/obj/1arge_object _size = 8192
#old_value: 13000

changed: SAP* 06.09.2007 15:37:32
#old_value: 250000

changed: FRANCK 15.11.2007 14:20:46
rsdb/obj/max_objects = 500000

### Rol1-Memory ###
ztta/roll_area = 6500000
ztta/rol1_extension = 32000000000
ztta/roll_first = 1

### Rol1-Buffer and Extended Memory (shared) ###
em/blocksize_KB = 16384

em/global_area_MB = 3072

em/initial_size_MB = 32768

rdisp/PG_MAXFS = 500000

#old_value: 65536

changed: FRANCK 22.10.2007 17:38:59
rdisp/PG_SHM = 500000

#0ld_value: 1000

changed: SAP* 06.09.2007 15:39:37
rdisp/PG_LOCAL = 150
rdisp/ROLL_MAXFS = 250000
rdisp/ROLL_SHM = 65536

### Heap Memory (local) ###
abap/heap_area_dia = 2000000000
abap/heap_area_nondia = 2000000000
abap/heaplimit = 20000000
abap/heap_area_total = 4000000000

# AIX: change to alternate Mem Mgmt 01.09.2006 (SAP Note #789477)
ES/TABLE = SHM_SEGS

#old_value: 4096

changed: SAP* 06.09.2007 15:41:20

ES/SHM_SEG_SIZE = 4096

EM/TOTAL_SIZE MB = 32768

#old_value: 5

changed: SAP* 06.09.2007 15:41:40

ES/SHM_PROC_SEG_COUNT = 8

280 Infrastructure Solutions: SAP IS Automotive on an IBM Platform



#old_value: 4

changed: SAP* 06.09.2007 15:41:50
ES/SHM_MAX_PRIV_SEGS = 7
ES/SHM_USER_COUNT = 6144
ES/SHM_SEG_COUNT = 6144
ES/SHM_SEGS_VERSION = 2

#old_value: 10000

changed: SAP* 25.09.2007 10:45:07
rdisp/tm_max_no = 9000
#old_value: 3200

changed: SAP* 25.09.2007 10:44:44
rdisp/wp_ca_blk_no = 9051
#old_value: 2000

changed: SAP* 25.09.2007 10:45:35
rdisp/appc_ca_blk_no = 9051
rdisp/max_comm_entries = 2000
rdisp/elem_per_queue = 2000

gw/max_conn = 2000
gw/cpic_timeout = 300
gw/max_overflow_size = 100000000
gw/max_sys = 2000

gw/max_shm_req = 400

rsts/ccc/cachesize = 6000000
sapgui/user_scripting = TRUE
rdisp/wp_auto_restart = 86400
rdisp/noptime = 30000

#parameter created

#old_value: 954000000

changed: SAP* 06.09.2007 16:03:15
#ipc/shm_psize 10 = 1400000000
ipc/shm_psize_10 = 1912000000
#parameter created
ipc/shm_psize_14 = 0
#parameter created
ipc/shm_psize_18 = 0
#parameter created
ipc/shm_psize_19 = 0
#parameter created
ipc/shm_psize 30 = -10
#parameter created
ipc/shm_psize_40 = 448000000
#parameter created
ipc/shm_psize_41 = 0
#parameter created
ipc/shm_psize_51 = -10
#parameter created

by: SAP*
by: SAP*
by: SAP*
by: SAP*
by: SAP*
by: SAP*
by: SAP*

by: SAP*
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ipc/shm_psize_52 = -10

#parameter created by: SAP* 06.09.2007 15:43:06
ipc/shm_psize_54 = -10
#parameter created by: SAP* 06.09.2007 15:43:06
ipc/shm_psize 55 = -10
#parameter created by: SAP* 06.09.2007 15:43:06
ipc/shm_psize 57 = -10
#parameter created by: SAP* 06.09.2007 15:43:06

ipc/shm_psize 58 = -10

B.2 SAP D2L profile for application servers hkpoceccapp?2
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KRR AR KRR IR KRR RKR R AR R AR R AR R AR R AR R AR RAKRRRRRARR AR IRk R khhhhhkhkhkhhhkkhkhkhkkkhkkkhxkkhxk%

Instance profile D2L_D01_HKPOCECCAPP2

Version = 000023
Generated by user = FRANCK
Generated on = 22.11.2007 , 11:48:31

PR R R R e
* ok ok ok ok ok *

* % X X X X X

# Rk Rk Rk Rk R Rk R R R R R R R R R R R Rk kR kR R R R R R R R R R kR R R R R R R R R R R R R R R R Rk

#parameter created by: SAPSUPPORT1 01.10.2007 14:00:42
stat/tabrec = 10

SAPSYSTEMNAME = D2L

SAPSYSTEM = 01

INSTANCE_NAME = DO1

DIR_CT_RUN = $(DIR_EXE_ROOT)/run

DIR_EXECUTABLE = $(DIR_INSTANCE)/exe
jstartup/trimming_properties = off

jstartup/protocol = on

jstartup/vm/home = /usr/javald 64

Jjstartup/max_caches = 500

jstartup/release = 700

jstartup/instance_properties = $(jstartup/j2ee_properties)
j2ee/dbdriver =

/usr/opt/db2_08 01//java//db2jcc.jar:/usr/opt/db2_08 01//java//db2jcc_Tlicense cisu
z.jar

# PHYS_MEMSIZE = 512

exe/saposcol = $(DIR CT_RUN)/saposcol

exe/icmbnd = $(DIR_CT_RUN)/icmbnd

rdisp/j2ee_start _control = 1

rdisp/j2ee_start = 1

rdisp/j2ee_libpath = $(DIR_EXECUTABLE)

exe/j2ee = $(DIR EXECUTABLE)/jcontrol$(FT_EXE)
rdisp/j2ee_timeout = 600

rdisp/frfc_fallback = on

icm/HTTP/j2ee_0 = PREFIX=/,H0ST=Tocalhost,CONN=0-500,PORT=5$$00
icm/server_port_0 = PROT=HTTP,PORT=80$$%

#VMC related 0SS notes 854170

#parameter created by: IBMKOREA 2007/07/12 07:14:39
vmcj/option/maxJavaHeap = 200M

#VMC related 0SS notes 854170
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#parameter created

vmcj/option/ps = 512M

# VMC related parameter 0SS notes 854170
#parameter created

vmcj/enable = on

by: IBMKOREA
by: IBMKOREA

dbms/type = db2
dbs/db2/schema = SAPD2L
dbs/db2/use_drda = 1
dbs/db2/ssid = DBH1
dbs/db2/hosttcp = mvhl
dbs/db2/user = SAPD2LC
rsdb/max_blocking_factor = 10
rsdb/max_in_blocking_factor = 10
rsdb/min_blocking_factor = 3
rsdb/min_in_blocking_factor = 3
rsdb/prefer_fix_blocking = 0
rsdb/prefer_union_all =1

rsdb/prefer_in_itab_opt =1

# Jcontrol: Migrated Profile Parameter
# create at Tue Jul 3 12:07:11 2007

### Work Processes ###
rdisp/wp_no_dia = 75
rdisp/wp_no_btc = 10
rdisp/wp_no vb = 5
rdisp/wp_no_vb2 =
rdisp/wp_no_spo

Ll
= &

### R3 Buffer ###

abap/buffersize = 1500000
abap/shared_objects_size MB = 500
rsdb/cua/buffersize = 50000
rsdb/esm/buffersize_kb = 10000
rsdb/ntab/entrycount = 50000
rsdb/ntab/ftabsize = 100000
rsdb/ntab/irbdsize = 100000
rsdb/ntab/sntabsize = 100000
#old_value: 50000

changed: SAP* 06.09.2007 15:46:20
rtbb/buffer_length = 60000
rtbb/max_tables = 1000
sap/bufdir_entries = 20000
zcsa/calendar_area = 2000000
zcsa/db_max_buftab = 40000
zcsa/presentation_buffer_area = 50000000
zcsa/table_buffer_area = 160000000
#old_value: 2000000

changed: SAP* 06.09.2007 15:47:30
ztta/short_area = 4000000

2007/07/12 07:13:46

2007/07/12 07:12:32
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ztta/max_memreq MB = 2048
ztta/parameter_area = 16000
rdisp/max_arq = 2000
rspo/spool_id/max_number = 990000
rspo/spool_id/Toopbreak = 990000

### ATP-Server and Exp/Imp buffer ###
#old_value: 500000

changed: FRANCK 15.11.2007 14:37:36
rsdb/obj/buffersize = 1000000
#old_value: 40000

changed by eric 14.11.2007
rsdb/obj/1arge_object _size = 8192
#old_value: 13000

changed: SAP* 06.09.2007 15:46:45
#old_value: 250000

changed: FRANCK 15.11.2007 14:35:58
rsdb/obj/max_objects = 500000
#old_value: 20000

### Rol1-Memory ###
ztta/roll_area = 6500000
ztta/rol1_extension = 32000000000
ztta/roll_first = 1

### Rol1-Buffer and Extended Memory (shared) ###
em/blocksize_KB = 16384

em/global_area_MB = 3072

em/initial_size_MB = 32768

rdisp/PG_MAXFS = 500000

#old_value: 65536

changed: FRANCK 22.10.2007 17:39:54
rdisp/PG_SHM = 500000

#old_value: 2000

changed: SAP* 06.09.2007 15:47:08
rdisp/PG_LOCAL = 150
rdisp/ROLL_MAXFS = 250000
rdisp/ROLL_SHM = 65536

### Heap Memory (local) ###
abap/heap_area_dia = 2000000000
abap/heap_area_nondia = 2000000000
abap/heaplimit = 20000000
abap/heap_area_total = 4000000000

# AIX: change to alternate Mem Mgmt 01.09.2006 (SAP Note #789477)
ES/TABLE = SHM_SEGS

#old_value: 4096

changed: SAP* 06.09.2007 15:47:54

ES/SHM_SEG_SIZE = 4096

EM/TOTAL_SIZE MB = 32768

#old_value: 5

changed: SAP* 06.09.2007 15:48:09

ES/SHM_PROC_SEG_COUNT = 8
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#old_value: 4

changed: SAP* 06.09.2007 15:48:23
ES/SHM_MAX_PRIV_SEGS = 7
ES/SHM_USER_COUNT = 6144
ES/SHM_SEG_COUNT = 6144
ES/SHM_SEGS_VERSION = 2

rdisp/tm_max_no = 10000
rdisp/wp_ca_blk_no = 3200
rdisp/appc_ca_blk_no = 2000
rdisp/max_comm_entries = 2000
rdisp/elem_per_queue = 2000

gw/max_conn = 2000
gw/cpic_timeout = 300
gw/max_overflow_size = 100000000
gw/max_sys = 2000

gw/max_shm_req = 400

rsts/ccc/cachesize = 6000000
sapgui/user_scripting = TRUE
rdisp/wp_auto_restart = 86400
rdisp/noptime = 30000

oo .- B W WR _______________
#Values proposed by SAP for shared memory pool sizes
oo W WA ___ WA _______ WS
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize 10 = 1520000000
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize 14 = 0
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm psize 18 = 0
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize_19 = 0
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize_30 = -10
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize_40 = 448000000
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize_41 = 0
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize_51 = -10
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize_52 = -10
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize_54 = -10
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize 55 = -10
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize 57 = -10
#parameter created by: FRANCK 15.11.2007 14:41:49
ipc/shm_psize 58 = -10
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B.3 SAP D2L profile for application servers hkpoceccapp3

kkhkkkkhkkkkkhkkhkhkkhhkhkhkkhhkkhkkhkhkkhhkkhkkhhkkhkkhhkkhkhkkhkkhhkkhhkhkhkkhhkhkhkkhkhkkhkkkhkkhkhkkhkkhkhkkkkkkx

Instance profile D2L_D02_HKPOCECCAPP3

Version = 000026
Generated by user = FRANCK
Generated on = 22.11.2007 , 11:48:31

H= H H H H H H H
* F X X X X X
* X X X X X X

# kkhkkkkhkkkkkhkkhkhkkhhkhkhkkhhkkhkkhkhkkhhkkhkkhhkkhhkhhkkhhkkhhkhhkkhhkhkhkkhhkhkhkkhkhkkhkkhkhkhkhkhkkhkkhkhkkikkkkx

SAPSYSTEMNAME = D2L

SAPSYSTEM = 02

INSTANCE_NAME = D02

DIR CT_RUN = $(DIR_EXE_ROOT)/run

DIR_EXECUTABLE = $(DIR_INSTANCE)/exe

jstartup/trimming properties = off

Jjstartup/protocol = on

jstartup/vm/home = /usr/javald 64

Jjstartup/max_caches = 500

Jjstartup/release = 700

jstartup/instance properties = $(jstartup/j2ee properties)

j2ee/dbdriver =

/usr/opt/db2_08 01//java//db2jcc.jar:/usr/opt/db2_08_01//java//db2jcc_license_cisu
z.jar

# PHYS_MEMSIZE = 512

exe/saposcol = $(DIR CT RUN)/saposcol

exe/icmbnd = $(DIR_CT_RUN)/icmbnd

rdisp/j2ee_start control = 1

rdisp/j2ee_start = 1

rdisp/j2ee libpath = $(DIR_EXECUTABLE)

exe/j2ee = $(DIR_EXECUTABLE)/jcontrol$(FT_EXE)

rdisp/j2ee_timeout = 600

rdisp/frfc_fallback = on

icm/HTTP/j2ee_0 = PREFIX=/,H0ST=Tocalhost,CONN=0-500,PORT=5$$00
icm/server_port 0 = PROT=HTTP,PORT=80%$

#VMC related 0SS notes 854170

#parameter created by: IBMKOREA 2007/07/12 07:14:39
vmcj/option/maxJavaHeap = 200M

#VMC related 0SS notes 854170

#parameter created by: IBMKOREA 2007/07/12 07:13:46
vmcj/option/ps = 512M

# VMC related parameter 0SS notes 854170

#parameter created by: IBMKOREA 2007/07/12 07:12:32
vmcj/enable = on

dbms/type = db2
dbs/db2/schema = SAPD2L
dbs/db2/use_drda = 1
dbs/db2/ssid = DBH1
dbs/db2/hosttcp = mvhl
dbs/db2/user = SAPD2LC
rsdb/max_blocking_factor = 10
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rsdb/max_in_blocking_factor = 10
rsdb/min_blocking_factor = 3
rsdb/min_in_blocking_factor = 3
rsdb/prefer_fix_blocking = 0
rsdb/prefer_union_all =1

rsdb/prefer_in_itab_opt =1

# Jcontrol: Migrated Profile Parameter
# create at Tue Jul 3 12:07:11 2007

### Work Processes ###
rdisp/wp_no_dia = 75
rdisp/wp_no_btc = 10
rdisp/wp_no_vb = 5
rdisp/wp_no_vb2
rdisp/wp_no_spo

n
= &

### R3 Buffer ###

abap/buffersize = 1500000
abap/shared_objects_size MB = 500
rsdb/cua/buffersize = 50000
rsdb/esm/buffersize_kb = 10000
rsdb/ntab/entrycount = 50000
rsdb/ntab/ftabsize = 100000
rsdb/ntab/irbdsize = 100000
rsdb/ntab/sntabsize = 100000
rtbb/buffer_length = 50000
rtbb/max_tables = 1000
sap/bufdir_entries = 20000
zcsa/calendar_area = 2000000
zcsa/db_max_buftab = 40000
zcsa/presentation_buffer_area = 50000000
zcsa/table_buffer_area = 160000000
ztta/short_area = 2000000
ztta/max_memreq_MB = 2048
#parameter created

stat/tabrec = 10

#01d_value: 16000

changed: SAP* 06.09.2007 15:49:26
ztta/parameter_area = 32000
rdisp/max_arq = 2000
rspo/spool_id/max_number = 990000
rspo/spool_id/loopbreak = 990000

### ATP-Server and Exp/Imp buffer ###
#rsdb/obj/buffersize = 500000
rsdb/obj/buffersize = 1000000
rsdb/obj/1arge_object _size = 8192
#rsdb/obj/max_objects = 250000
rsdb/obj/max_objects = 500000

by: SAPSUPPORT1 01.10.2007 14:05:01
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### Rol11-Memory ###
ztta/roll_area = 6500000
ztta/rol1_extension = 32000000000
ztta/roll_first = 1

### Rol1-Buffer and Extended Memory (shared) ###
em/blocksize KB = 16384

em/global_area_MB = 3072

em/initial_size MB = 32768

rdisp/PG_MAXFS = 500000

#old_value: 65536

changed: FRANCK 22.10.2007 17:41:30
rdisp/PG_SHM = 500000
rdisp/PG_LOCAL = 2000
rdisp/ROLL_MAXFS = 250000
rdisp/ROLL_SHM = 65536

### Heap Memory (local) ###
abap/heap_area_dia = 2000000000
abap/heap_area_nondia = 2000000000
abap/heaplimit = 20000000
abap/heap_area_total = 4000000000

# AIX: change to alternate Mem Mgmt 01.09.2006 (SAP Note #789477)
ES/TABLE = SHM SEGS

ES/SHM_SEG_SIZE = 4096

EM/TOTAL_SIZE MB = 32768

ES/SHM_PROC_SEG_COUNT = 5

ES/SHM_MAX_PRIV_SEGS = 4

ES/SHM_USER_COUNT = 6144

ES/SHM_SEG_COUNT = 6144

ES/SHM SEGS VERSION = 2

rdisp/tm_max_no = 10000
#old_value: 3200

changed: SAP* 25.09.2007 10:52:02
rdisp/wp_ca_blk_no = 9070
#0ld_value: 2000

changed: SAP* 25.09.2007 10:52:20
rdisp/appc_ca_blk_no = 9070
rdisp/max_comm_entries = 2000
rdisp/elem_per_queue = 2000

gw/max_conn = 2000
gw/cpic_timeout = 300
gw/max_overflow_size = 100000000
gw/max_sys = 2000

gw/max_shm_req = 400

rsts/ccc/cachesize = 6000000

sapgui/user_scripting = TRUE
rdisp/wp_auto_restart = 86400
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rdisp/noptime = 30000

B o o e e
B o o e e
#Values proposed by SAP for shared memory pool sizes
B o o o e
#parameter created by: SAP* 06.09.2007 15:49:38
#0ld_value: 190000000
changed: SAP* 06.09.2007 16:04:41
ipc/shm_psize_10 = 1510000000
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_14 = 0
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_18 = 0
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_19 = 0
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize 30 = -10
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_40 = 448000000
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_41 = 0
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_51 = -10
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize 52 = -10
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_54 = -10
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize_55 = -10
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize 57 = -10
#parameter created by: SAP* 06.09.2007 15:49:38
ipc/shm_psize 58 = -10
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B.4 DB2 for z/OS Configuration

290

MVS PARMLIB UPDATE PARAMETERS (DSNTIPM)

SUBSYSTEM DEFAULT (SSID) uuuuniniiiieiiiiiiiiiiiinnnnnnnnns DBH1
SUPPRESS SOFT ERRORS (SUPERRS) ...u'iiiiiiiiiiiiiiinnnnnnnn.. YES

STORAGE SIZES INSTALLATION PARAMETERS (DSNTIPC,DSNTIPE)

MAX NO OF USERS CONCURRENTLY RUNNING IN DB2 (CTHREAD)..... 1,024
MAX NO OF TSO CONNECTIONS (IDFORE)......cevvvvvvnnnnnnnnnn.. 100
MAX NO OF BATCH CONNECTIONS (IDBACK)......evvvvvvnnninnnnn.. 200
MAX NO OF REMOTE CONNECTIONS (CONDBAT)......ccevveveennnn 30,000
MAX NO OF CONCURRENT REMOTE ACTIVE CONNECTIONS (MAXDBAT)....512
MAXIMUM SIZE OF EDM POOL IN BYTES (EDMPOOL)......... 155,889,664
MAXIMUM SIZE OF SORT POOL IN BYTES (SRTPOOL)......... 28,672,000
MAXIMUM SIZE OF RID POOL IN BYTES (MAXRBLK)......... 102,400,000
3990 CACHE (SEQCACH) «uviiiiiiitiiiii et eeeenaeeeenns SEQ
UTILITY CACHE OPTION (SEQPRES)...euuuuununennnnnnnnnnnnn.s YES
MAXIMUM KEPT DYNAMIC STATEMENTS (MAXKEEPD)................ 8,000
CONTRACT THREAD STORAGE (CONTSTOR)......cvvviviiinnnnnnnnn.. YES
EDM POOL DATA SPACE SIZE IN KB (EDMDSPAC) .....cveeeveeeennnn N/A
MAX EDM POOL DATA SPACE SIZE IN KB (EDMDSMAX)............... N/A
MANAGE THREAD STORAGE (MINSTOR).......ovviiiiiiiinnniinnnn.. YES
EDM STATEMENT CACHE SIZE IN KB (EDMSTMTC)........cceon.. 475,737
EDM DBD CACHE SIZE IN KB (EDMDBDC)....ccvvveeenneeannnnn 475,737
LONG-RUNNING READER (LRDRTHLD) ..vvvvvveenneeennneeeenennennns 10
MAX NO OF DATA SETS CONCURRENTLY IN USE (DSMAX).......... 49,800
PAD INDEX BY DEFAULT (PADIX).evveerreneeineenneeeenenenanenns NO

IRLM INSTALLATION PARAMETERS (DSNTIPI)

IRLM SUBSYSTEM NAME (IRLMSID)....eiiiiiiiinnnnnnnnnnnnnnnn, DJH1
IRLM RESOURCE TIMEOUT IN SECONDS (IRLMRWT)...........cenn... 600
IRLM AUTOMATIC START (IRLMAUT) ...iiiiiiiiiiiinninnnnnnnnnnn. YES
IRLM START PROCEDURE NAME (IRLMPRC)......cevvvvvvennnnn DBH1IRLM
SECONDS DB2 WILL WAIT FOR IRLM START (IRLMSWT).............. 300
UTILITY TIMEOUT FACTOR (UTIMOUT) .uuuuuuiniiiininnennnnnnnnns 3
U LOCK FOR REPEATABLE READ OR READ STABILITY (RRULOCK)....... NO
X LOCK FOR SEARCHED UPDATE/DELETE (XLKUPDLT)................ YES
IMS/BMP TIMEOUT FACTOR (BMPTOUT) ..evvviinnienenneeeeenneennnnn 4
IMS/DLI TIMEOUT FACTOR (DLITOUT) . .viiveinnneneneeeeeenneennnnn 6
WAIT FOR RETAINED LOCKS (RETLWAIT) . uuuuiuiuiiiiiiiniiinnnnnnnnnn. 1
ENABLE DB CHECKING. .ttt et iiiiiieiiiiieiieniennennenneennns NO

IRLM PROCESSING PARAMETERS

PC SPECIFIED . ettt ittt ittt ittt eieeinennenneanns N/A
WAIT TIME FOR LOCAL DEADLOCK....evvuiiiieineninennennennnnn 5,000
NUMBER OF LOCAL CYCLES PER GLOBAL CYCLE.......c.cvvviiiniiinninnn. 1
TIMEOUT INTERVAL. ettt ittt it iiiennennennennenns 600
IRLM MAXIMUM CSA USAGE ALLOWED......civuiiuienniineennennennnns 0
Z/0S LOCK TABLE HASH ENTRIES....iuiiiiiiiiiiiiiiiiiiannnnnnnnns 0
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PENDING NUMBER OF HASH ENTRIES.....cvuiiiiiiiiiiiiiiiiiennenns 0
Z/0S LOCK TABLE LIST ENTRIES....ceuuuiiiriiiiinnnnneennnnnnnns 0

TRACING, CHECKPOINT & PSEUDO-CLOSE PARAMETERS (DSNTIPN)

START AUDIT TRACE (AUDITST) tuuiiiieiiieeeeieeeereeanannannnns NO
START GLOBAL TRACE (TRACSTR) +u'iieiiiiitiiieeereeaennnennnns NO
TRACE TABLE SIZE IN 4K BYTES (TRACTBL).uu'iiiviniinnnnnnnnnn.. 16
START SMF ACCOUNTING (SMFACCT) euuuuiniieeieiineennnnnnnn. 1,2,3
START SMF STATISTICS (SMFSTAT) .uuuiiiiiiiiiiiiiiieeenennnnn. 1,3
STATISTICS TIME INTERVAL IN MINUTES (STATIME)................. 5
SYNCHRONIZATION INTERVAL WITHIN THE HOUR (SYNCVAL)............ 0
ONLINE DATASET STATISTICS TIME INTERVAL IN MIN. (DSSTIME)...... 5
START MONITOR TRACE (MON) s uuiteeeet ettt eeeeeeeeeeeneaaannnns 1
MONITOR BUFFER SIZE IN BYTES (MONSIZE).......cceveeeennn 500,000
UNICODE IFCIDS (UIFCIDS) «uuuuueeeeeeeensaaeenaaeaaannnnnnns NO
DDF/RRSAF ACCUM (ACCUMACC) & vttt e ettt e e e e e e ee e e e eeeeeaeeaanas 5
AGGREGATION FIELDS (ACCUMUID) . ..evieitetnnneeeeeeeennnnaannnnn 0

ARCHIVE LOG INSTALLATION PARAMETERS (DSNTIPA)

CATALOG ARCHIVE DATASETS (CATALOG) .....vvviveeiinnnneennnnn. YES
COPY1 ARCHIVE LOG DEVICE TYPE (UNIT)...uuuuuuiuininnnnnnnnnn. 3390
COPY2 ARCHIVE LOG DEVICE TYPE (UNIT2)......eivvvinnnnn.. "BLANK"
SPACE ALLOCATION METHOD (ALCUNIT).....eivviieinnnnnnnn. CYLINDER
PRIMARY SPACE ALLOCATION (PRIQTY)..cvvverueeneeeneneeennnn 2,000
SECONDARY SPACE ALLOCATION (SECQTY)..eiiivivennnnnnnnnnnnn.. 100
ARCHIVE LOG BLOCK SIZE IN BYTES (BLKSIZE)........cceve... 24,576
MAXIMUM READ TAPE UNITS (MAXRTU) ... .iiiiiiiiiinnnnnnnnnnnnnnnn 2
TAPE UNIT DEALLOCATION PERIOD (DEALLCT)...viieiniuiuinnnn.. 0000:00
MAX NUMBER OF DATASETS RECORDED IN BSDS (MAXARCH)......... 1,000
FIRST ARCHIVE COPY MASS STG GROUP NAME........c.coveunenn. "NONE'
SECOND ARCHIVE COPY MASS STG GROUP NAME..........cccun.n. "NONE'
DAYS TO RETAIN ARCHIVE LOG DATA SETS (ARCRETN)............ 9,999
ISSUE WTOR BEFORE MOUNT FOR ARCHIVE VOLUME (ARCWTOR)......... NO
COMPACT DATA (COMPACT) e et teeee e ittt eeeeeeeeeetaeaenaaannnns NO
QUIESCE PERIOD (QUIESCE) .uuuuniiiieieseeeeeeeeeneeaanaaaannnns 5
SINGLE VOLUME (SVOLARC) «vvveetttietteeeeeeeeeeeeeeannnannnns NO

DISTRIBUTED DATA FACILITY PANEL 2 (DSNTIP5)

TCP/IP ALREADY VERIFIED (TCPALVER).....eiiiiinninnnnnnnnnnnn. NO
TCP/IP KEEPALIVE (TCPKPALV) . @''iiiiiiiiiiiiieenineennannnnns 120
EXTRA BLOCKS REQ (EXTRAREQ) .. vvvvvereeerrreeenneeeenneeeanns 100
EXTRA BLOCKS SRV (EXTRASRV) ..evvrrriiiiiiiiiienneeennns 100
POOL THREAD TIMEOUT (POOLINAC) ....eveeerrreeennneeenneeennns 120
DATABASE PROTOCOL (DBPROTCL) e eeeeeeeeeneeeeeneeannnnnnns DRDA
HOP SITE AUTHORIZATION (HOPAUTH) ...vuuuuuiiinnnnnnnnn. PKGOWNER

PROTECTION INSTALLATION PARAMETERS (DSNTIPP)

DB2 AUTHORIZATION ENABLED (AUTH) . eeuuuiieieeenieeeennannnn. YES
SYSTEM ADMINISTRATOR 1 AUTHORIZATION ID (SYSADM)........ RICHARD
SYSTEM ADMINISTRATOR 2 AUTHORIZATION ID (SYSADM2)........ DB2GRP
SYSTEM OPERATOR 1 AUTHORIZATION ID (SYSOPR1)............ RICHARD
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SYSTEM OPERATOR 2 AUTHORIZATION ID (SYSOPR2)............. DB2GRP

DEFAULT (UNKNOWN) USER AUTHORIZATION ID (DEFLTID)....... IBMUSER
RESOURCE LIMIT TABLE CREATOR AUTH ID (RLFAUTH)........... SYSIBM
ARCHIVE LOG RACF PROTECTION (PROTECT)....evvvvvvvnnnnnnnnnnns NO
PACKAGE AUTHORIZATION CACHE SIZE (CACHEPAC)........... 1,048,576
PLAN AUTHORIZATION CACHE SIZE (AUTHCACH).......cceveeenn.. 3,072
ROUTINE AUTHORIZATION CACHE SIZE (CACHERAC)........... 1,048,576
BIND NEW PACKAGE (BINDNV) .. uuuuueenieeennnaaannnannnnns BINDADD
DBA CREATE VIEW (DBACRVI) . ettt eeeeeeeeeeeeeeeeeenaannnns YES

DATA DEFINITION CONTROL SUPPORT (DSNTIPZ)

INSTALL DD CONTROL (RGFINSTL) . .eveiiiiennnnenenneennnnennnnnn NO
CONTROL ALL APPLICATIONS (RGFDEDPL)....viiiiinnrnnnnnnnnnnnn. NO
REQUIRE FULL NAMES (RGFFULLQ) @ vuuueeeeeeeeeeneeeeennnnnn YES
UNREGISTERED DDL DEFAULT (RGFDEFLT) . uuuuuueeaannnnnn ACCEPT
REGISTER TABLE OWNER (RGFCOLID)..uuuuuuunnneannnnnnnnns DSNRGCOL
DDL REGISTRATION DATABASE NAME (RGFDBNAM).............. DSNRGFDB
APPL REGISTRATION TABLE NAME (RGFNMPRT)....... DSN_REGISTER_APPL
OBJECT REGISTRATION TABLE NAME (RGFNMORT)..... DSN_REGISTER_OBJT
ESCAPE CHARACTER (RGFESCP) . vvvuueeiniieeeeiiaaennnn X'40'

DEFINE GROUP OR MEMBER (DSNTIPK)

GROUP NAME (GRPNAME) vttt tet ettt e ieeeeeeeeeeenaeeeannns DSNCAT
MEMBER NAME (MEMBNAME) ... ..civiiiiiieinnnnnnnneeennneennnns DSN1
PARALLELISM ASSISTANT (ASSIST) ceetereeeeimeeerneeeeeeeeennns YES
PARALLELISM COORDINATOR (COORDNTR) ..vvvveveennnmeeennecennns YES

DISTRIBUTED DATA FACILITY PANEL 1 (DSNTIPR)

DDF STARTUP OPTION (DDF) e ueeeeeeeeeeeeneeeennnaannnnnnnns AUTO
RLST ACCESS ERROR (RLFERRD) ... vveseeeenenenannnnnnnnns NOLIMIT
RESYNCHRONIZATION INTERVAL IN MINUTES (RESYNC)..........c...... 2
DBAT STATUS (CMTSTAT) ettt e ettt e e e e ee e ee e eeeeaeeaannns INACTIVE
IDLE THREAD TIMEOUT INTERVAL (IDTHTOIN)....ceeviveeeennennnnnn 0
EXTENDED SECURITY (EXTSEC)..eceeernremmrnneeenneeeenneeennns YES
MAX TYPE 1 INACTIVE THREADS (MAXTYPEL)......ceiiiiiinninnnnnnn 0

LOCK ESCALATION PARAMETERS (DSNTIPJ)

MAX PAGE OR ROW LOCKS PER TABLE SPACE (NUMLKTS)............... 0
MAX PAGE OR ROW LOCKS PER USER (NUMLKUS).............. 2,097,152

LOG INSTALLATION PARAMETERS (DSNTIPL,DSNTIPH)

OUTPUT BUFFER SIZE IN K BYTES (OUTBUFF).....ccvvvinnnnn... 4,000
DBM1 STORAGE FOR FAST LOG (LOGAPSTG) . .euuuuunnnnnnnnnnnnnn. 100
CHECKPOINT FREQUENCY (CHKFREQ) ..'uuiiiiiniieenninaennnnannnns 10
UR CHECK FREQUENCY (URCHKTH) ... uuueeeeeeieeeniieeennnannnns 1
UR LOG RECORD WRITTEN THRESHOLD IN KB (URLGWTH).............. 97
LIMIT BACKOUT (LBACKOUT) . evvvvneeennneeeneneeeeneeaannns NO
BACKOUT DURATION (BACKODUR) ..« eeeeeeeeeeeaeaeaannnannnnns 5
PSEUDO-CLOSE FREQUENCY (PCLOSEN) ...vveeerreennrneenenenennnns 15
PSEUDO-CLOSE TIMER (PCLOSET) .. vvvvereneerneeeeeneeeeeeeeannns 25
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CHECKPOINTS BETWEEN LEVEL ID UPDATES (DLDFREQ).........c...... 5

WRITE THRESHOLD ON NO OF FILLED BUFFER (WRTHRSH)............ N/A
NUMBER OF ACTIVE LOG COPIES (TWOACTV) .ueuuuuunniieennnnnnnnn 1
NUMBER OF ARCHIVE LOG COPIES (TWOARCH) .......euuuuiununuunnnnn. 1
COPY 1 PREFIX (ARCPFX1)...eiviiiininnnnnnnn. DSNARHO.DBH1.ARCLG1
COPY 2 PREFIX (ARCPFX2)....iviiiiinnnnnnnnn. DSNARHO.DBH1.ARCLG2
TIMESTAMP ARCHIVE LOG DATA SETS (TSTAMP).........covvvennn.. NO

APPLICATION PROGRAMMING DEFAULTS PANEL 1 (DSNTIPF)

EBCDIC SBCS CCSID (SCCSID) cvvvveerrreneenneeeeeneeneneeeennns 37
EBCDIC MBCS CCSID (MCCSID).vvvveerenenenneeeenneeeenneeennns N/P
EBCDIC GBCS CCSID (GCCSID) wvvvvvernnenenneeeeneeeeenneeennns N/P
ASCIT SBCS CCSID (ASCCSID) evverrnineeerreeeennnnnennnnnnnn. 819
ASCII MBCS CCSID (AMCCSID) eevvevrreeeeeereeeennennnnnennnnns N/P
ASCIT GBCS CCSID (AGCCSID) evverrreneeeereeeeeneeanneennnnns N/P
UNICODE SBCS CCSID (USCCSID) e uvvuneeeeneeeeeeeaannnnnnnnns 367
UNICODE MBCS CCSID (UMCCSID) :uuuuneeeeeeeeeeneeeannnnnnnns 1,208
UNICODE GBCS CCSID (UGCCSID) e vuuueeeeeeeeeeeeneeannnnnnn. 1,200
DECIMAL POINT OPTION (DECIMAL) .. .cuuuuueiaaanannnnn PERIOD
DEFAULT CHARSET (CHARSET) - eeeeeeeeeeeeeeeeanaannnns ALPHANUM
DEFAULT DELIMITER (DELIM) . cuuuneeieeeeeiaeeeenannnnns DEFAULT
DEFAULT ENCODING SCHEME (ENSCHEME).......c.eeuuuuuuuunnnn. EBCDIC
DEFAULT HOST LANGUAGE (DEFLANG) ... .uuuueniiennnannnnnn IBMCOB
DEFAULT MIXED GRAPHIC (MIXED) .. uuvuuunonnieeeonnnannannnnns NO
LOCALE LC_TYPE (LC_CTYPE) . cvtrreenerieenneeeeeeeeanannns 'BLANK'
DEFAULT SQL DELIMITER (SQLDELI) . uuuuuunnnnnenennnannnnns DEFAULT
DIST SQL STRING DELIMITER (DSQLDELI).uuuuuuunnnnnnnnnnnnn. APOST
APPLICATON ENCODING (APPENSCH) ... viiiiinniiiinnnnnnnnnnn EBCDIC

APPLICATION PROGRAMMING DEFAULTS PANEL 2 (DSNTIP4)

MINIMUM DIVIDE SCALE (DECDIV3)...vvvieenrinennnnnnnnnnnnnnnns NO
DECIMAL ARITHMETIC (DECARTH) .. u v eeeeeneeeeiiieaennnannnns 15
USE FOR DYNAMIC RULES (DYNRULS) . @uuuueiiiieennneanennnnnnn. YES
STATIC DESCRIBE (DESCSTAT) iuuniiiiitiieeeiieeenrnaennennnnns YES
DATE FORMAT (DATE) -« et et e e e e e e e e et e e e e eeeeeeeneaeeennnnnns IS0
TIME FORMAT (TIME) .. .uuniiiiiitiittteeeeereaennraaannennnnns IS0
LOCAL DATE LENGTH (DATELEN) ... cuerereneineenneeennns N/A
LOCAL TIME LENGTH (TIMELEN)....ceviiriririnnnnnnnnnnnnnnnnns N/A
STD SQL LANGUAGE (STDSQL) +uvvvtieeetieeeeeieeeeeeeeeaaeannnns NO
PAD NULL-TERMINATED (PADNTSTR) ..cvvrreerrneenenneeeeneneennns NO

OPERATOR FUNCTIONS INSTALLATION PARAMETERS (DSNTIPO)

WTO ROUTE CODES (ROUTCDE) +ustteeeeeeeeeeeeeeeneeaenaaaannnns 1
RESOURCE LIMIT FACILITY AUTOMATIC START (RLF)....eeeuunnnn... NO
RESOURCE LIMIT SPECIFICATION TABLE SUFFIX (RLFTBL)........... 01
RESOURCE LIMIT SPEC TABLE ERROR ACTION (RLFERR)......... NOLIMIT
AUTO BIND (ABIND) ctieteieeeteeeeeeeeeneneennnneennnsennnnns YES
ALLOW EXPLAIN AT AUTOBIND (ABEXP)....eviiiiienninnnnnnnnnnnn. NO
DPROP SUPPORT (EDPROP) ..ottt et e et e e e e eeeeeeeeieeeanaannns NO
SITE TYPE (SITETYP) iuuuiiiiittiiiieiiieeieeeennannnns LOCALSITE
TRACKER SITE (TRKRSITE) . .uuuiissiiieieeeeneneeeenaaeennnannnns NO
READ COPY2 ARCHIVE (ARCZ2FRST) . e uuueeeenneeeennneannnnannnns NO
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STATISTICS ROLLUP (STATROLL) +''viieiiieeeiiieeneeennnennnnns YES
STATISTICS HISTORY (STATHIST) .uuuuuuiiiiiiiiiiiiinnnnnnnnn. NONE
REAL TIME STATS (STATSINT) uuuueeeeeeeeeeeeeennaeaennnannnns 30

SIZES PANEL 2 (DSNTIP7)

USER LOB VALUE STORAGE (LOBVALA)....vvirvuuueeenrnnnnnn 1,000,000
SYSTEM LOB VALUE STORAGE (LOBVALS)..vvvvuiuuuueeernnnnnnen 50,000
MAXIMUM NUMBER OF LE TOKENS (LEMAX)..vvviiiniuunernnnnnnnnnn. 20
TABLE SPACE ALLOCATION IN KB (TSQTY).eevriiuunreennnnnnneenns 0
INDEX SPACE ALLOCATION IN KB (IXQTY).eeervvimuuueernnnnnnnenns 0
VARY DS CONTROL INTERVAL (DSVCI)evvvviuinnueeeennnnnnneeennnn YES
OPTIMIZE EXTENT SIZING (MGEXTSZ).uvvvvrvinnunneeennnnnnneen. YES

PERFORMANCE AND OPTIMIZATION (DSNTIP8)

CURRENT DEGREE (CDSSRDEF) .« e vvvvinneesiinnneeeennnnnnneeens 1
CACHE DYNAMIC SQL (CACHEDYN) .''uuuueiieniinnieeennnnnnneen. YES
OPTIMIZATION HINTS ALLOWED (OPTHINTS)..v'uiuuuurieininnnnnnnn. NO
VARCHAR FROM INDEX (RETVLCFK).uuuveevvinnneeeenrnnunneeennnns NO
RELEASE CURSOR HOLD LOCKS (RELCURHL) ...uvuveeiviinnneeennnn. YES
MAX DEGREE OF PARALLELISM (PARAMDEG)......ceveieveeennennnnnnn 0
UPDATE PART KEY COLS (PARTKEYU) @ v uuueenreeeeeeeennnnnnnnns YES
EDM BEST FIT (EDMBFIT) .uuuuuuueeennnnnneeennnennnneeeennnnnns NO
IMMEDWRITE OVERRIDE FLAG (IMMEDWRI)......vveeevnneennnnnnnnnn NO
EVALUATE UNCOMMITTED (EVALUNC) .evvtviinininneeenniinnneeeennns YES
CURRENT REFRESH AGE (REFSHAGE) . ..uuueetiiiinnieennnnnnneenns 0
CURRENT MAINT TYPE (MAINTYPE)..:uviueeeeeenennnnnaannnnns SYSTEM
STAR JOIN ENABLING (STARJOIN) turrvieteniiiiiiieennnnnnneeens 2
STAR JOIN MAX POOL (SIMXPOOL) +'uuuueeenrnnnnneeeernnnnnneens 128

BUFFER POOL PARAMETERS (DSNTIP1)

DEFAULT BUFFER POOL FOR USER DATA (TBSBPOOL)...........e.... BP2
DEFAULT BUFFER POOL FOR USER INDEXES (IDXBPOOL)............. BP3

OTHER SYSTEM PARAMETERS

DUAL BSDS MODE (TWOBSDS) -« v eeeeeeeeeeeeeeennaeaenannnnns YES
ROLL UP PARALLEL TASK ACCOUNTING (PTASKROL).....eeuuuuunnn.. YES
NO. PAGES SMALL TABLE THRESHOLD (NPGTHRSH)........ceeuieunnn.. 10
SMS DATACLASS NAME FOR TS (SMSDCFL)..vvviiiinnninnnnnnnnnn.. N/P
SMS DATACLASS NAME FOR IS (SMSDCIX)..vvvuiiivrnnrnnnnnnnnnnn. N/P
COMPATIBILITY OPTION (COMPAT) e eeeeeeeeeeneeeeenannnnns N/A
OFFLOAD OPTION (OFFLOAD) +tvtttteeetteeeeeeeeenreaennennnnns YES
SU CONVERSION FACTOR. vttt ittt ineiieeneenneenenneennes 626
OUTER JOIN PERFORMANCE ENHANCEMENTS (OJPERFEH).............. YES
MINIMUM DIVIDE SCALE (MINDVSCL)...vvvrvrrinnnnnnnnnnnnnnnn. NONE
STAR JOIN THRESHOLD (SJTABLES) . .uuuiiiiiiiiiiiiiiiienanaannnn. 4
MVS ENVIRONMENT . vttt ittt ittt ettt ittt ineeneeneennns XA
ONLINE SYSTEM PARM USER ID MONITOR.....covviiiiiiiinnnnnnnn. N/P
ONLINE SYSTEM PARM CORREL ID MONITOR......civvviiiieninnnnn. N/P
ONLINE SYSTEM PARM TIME CHANGED.......cvvvuiiiniininnnnnnnn N/P
ONLINE SYSTEM PARM TYPE. ...t iiiiiiiiii it iiiinennennns X'00'
DBZ2-SUPPLIED DECP INDICATOR....cvvuiiiniiiiiiiiennennennenns X'D5"
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B.5 DBH1: Buffer pool definition

Name Usage VPSIZ | VPSEQ | DWQ | VDWQ | PGFIX
E T T T
BPO DB2 Catalog & Directory 10 000 80 30 5 YES
BP1 Sort 50 000 100 80 10 YES
BP2 SAP Tablespaces 120 000 80 30 5 YES
BP3 SAP Indexes 180 000 80 30 5 YES
BP4 VB tables 10 000 10 70 50 YES
BP10 RESB & PLAF 100 000 80 30 10 YES
Tablespaces
BP11 RESB & PLAF Indexes 100 000 80 30 10 YES
BP12 RESB & PLAF Indexes 100 000 80 30 10 YES
BP40 SAP LOB Tablespaces 8 000 80 30 5 YES
BP32K | DB2 Catalog & Directory 10 000 80 30 5 YES
BP8KO | DB2 Catalog & Directory 10 000 40 50 30 YES
BP16K | DB2 Catalog & Directory 5000 80 30 5 YES
0
Figure B-1 DBHT1 - Buffer pool definition
B.6 DBK1: Buffer pool definition
Name Usage VPSIZ | VPSEQ | DWQ | VDWQ | PGFIX
E T T T

BPO DB2 Catalog & Directory 10 000 80 30 5 YES
BP1 Sort 10 000 100 80 10 YES
BP2 SAP Tablespaces 60 000 80 30 5 YES
BP3 SAP Indexes 90 000 80 30 5 YES
BP4 VB tables 10 000 10 70 50 YES
BP40 SAP LOB Tablespaces 15 000 80 30 5 YES
BP32K | DB2 Catalog & Directory 15 000 80 30 5 YES
BPS8KO | DB2 Catalog & Directory 16 000 40 50 30 YES
BP16K | DB2 Catalog & Directory 16 000 80 30 5 YES
0

Figure B-2 DBKT1 - Buffer pool definition
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B.7 z/OS change log

09/07 10h00 Update DSNTIJUZ for DBH1 CTHREAD=1024 (500) MAXDBAT=512
10h15 FlashCopy Level 1 - 80 volumes in 20 mn
Creation userid IBMKOREA in D2L(500) and D3B(300)

12/07 17h30 FlashCopy Level 1 - 80 volumes in 20 mn
22/08 17h00 FlashCopy Level 1 Volumes DB2 MVH1 et MVH2
23/08 17h00 FlashCopy Level 1 Volumes systeme + DB2 MVH1 et MVH2
18h15 Dump sur 3592 de 192 volumes de FlashCopy sur VOLSER=CLNTOl
Dump termine a 21h35,
Sysout dans ERIC.CLNT.DUMPVOL.D230807.0UTPUT
24/08 10h00 Mise en place FlashCopy Level 2 pour les volumes DB
14h30 Copy du backup du 23/08 depuis le Level 1 sur le Level2
15h45 FlashCopy Level 1 Volumes DB2 MVH1 et MVH2
16h00 Apply maintenance DB2 V8 PUT0705 + Hiper
28/08 22h30 FlashCopy Level 2 Volumes DB2 MVH1 et MVH2
29/08 10h00 Dump sur 3592 de 160 vol de FlashCopy Lvl 2 sur VOL=CLNTO2
Dump termine a 12h43,
Sysout dans ERIC.CLNT.DUMPVOL.D280807.0UTPUT
30/08 18h00 FlashBack from Level 2 MVH1, MVH2 et Livecache
06/09 07h30 Online Reorg TS + IX - DBH1 & DBK1
11h00 DBH1: Reorg RESB + changes
11h00 Runstats - DBH1 & DBK1
16h00 EarlyWatch changes implementation on DBH1 & DBK1
16h30 EarlyWatch changes implementation on AS parameters
17h20 FlashCopy Level 1 Volumes DB2 + SYS MVH1 et MVH2
17h45 MODIF: Increase number of DIA wp on hkpoclive2
D3B_DVEMGS00 hkpoclive2 - rdisp/wp_no_dia=70 (60)
MODIF: SMLG add hkpoclive2 in Togon group zPOC
10/09 10h00 D3B: installation ST-A/PI (SAPKITAA5B)
10h30 D2L: installation ST-A/PI (SAPKITAR7B)
18h00 FlashBack from Level 1 MVH1, MVH2 et Livecache
18h15 ADD volumes DBK1W3, DBK1W4, DBK1W5 on MVH2
18h25 ADD 6 workfiles on DBK1 DSNDBO7
11/09 10h00 Add WLM definitions for DDF Workload on MVH1 & MVH2
SAPHIGH - Vel = 55 - Imp = 2
SAPMED - Vel 45 - Imp = 3
SAPLOW - Vel =25 - Imp = 4
10h00 MODIF: Livecache MAXLOCKS = 4000000 (1000000 before)
SHAREDSQL= NO (YES before)
CACHE_SIZE = 7500000 (3500000 before)
11h00 PROBLEM: Note 977359 - DB2-z/0S: Slow Array Deletes with
Download DB2 Connect V8 FP12 Special Build 16563
14h30 MODIF: Installation FP12 Build 16563 on hkpoclivel & 2
hkpoceccappl , 2 & 3
Procedure :
gunzip -dv aix_64 fpl2 specialbuildl6563.tar.tgz
tar -xvf aix_64 fpl2 specialbuildl6563.tar.tar
cd special 16563
./installFixPak -y
/usr/opt/db2_08 01/instance/db2iupdt -e
18nh50 FlashCopy Level 2 Volumes DB2 MVH1 et MVH2
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12/09

13/09
17/09
18/09

19/09

20/09

21/09

24/09

01/10

19h30
10h00

16h40
17h00

19h00
11h00
19h20
09h30
10h00
15h30
16h00

07h30
08h00

09h20

17h30

17h30

09h30
09h50
15h30
17h15
17h30

17h15

08h00
08h00
17h10

Dump sur 3592 de 160 vol de FlashCopy Lvl 1 sur VOL=CLNTO3
Start of MRP runs
MRP RUN00001
FlashBack from Level 2 MVH1, MVH2 & Livecache
Data changes on tables MARA & DBVM with CLNT queries
ERIC.CLNT.CNTL($09QUER1)
ERIC.CLNT.CNTL($09QUER2)

PB: Duplicate Keys on DBVM indexes

CLNT: Drop primary key + Drop unique index

re-create index as non unique + Rebuild

ERIC.CLNT.CNTL($09QUER3)
MRP RUN00002
FlashBack from Level 2 MVH1, MVH2 & Livecache
FlashCopy Level 2 Volumes DB2 MVH1 et MVHZ
FlashBack from Level 2 MVH1, MVH2 & Livecache
Partitioning tables RESB & PLAF to 25 partitions on MATNR
FlashBack from Level 2 MVH1, MVH2 & Livecache
Partitioning tables RESB & PLAF to 25 partitions on
MANDT , MATNR
RESB table created MEMBER CLUSTER PCTFREE=FP=0
LOAD tables RESB & PLAF with previous datas to build the
compression dictionary + Runstats
Dummy load on RESB table with KEEPDICTIONARY REUSE
Load initial on PLAF table with KEEPDICTIONARY REUSE
FlashBack from Level 2 MVH1, MVH2 & Livecache
Partitioning tables RESB & PLAF to 25 partitions on
MANDT , MATNR
RESB table created MEMBER CLUSTER PCTFREE=FP=0
Index RESB™M changed to Cluster and partitioned
LOAD tables RESB & PLAF with previous data to build the
compression dictionary + Runstats
Dummy load on RESB table with KEEPDICTIONARY REUSE
Initial load on PLAF table with KEEPDICTIONARY REUSE
FlashCopy Level 2 Volumes DB2 MVH1
RUNs MRP + BF data preparation
FlashBack from Level 2 MVH1, MVH2 & Livecache
Installation CTS EDHK900694 in D2L
FlashBack from Level 2 MVH1, MVH2 & Livecache
Installation CTS EDHK900766 in D2L
Installation CTS ADHK900098 in D3B
FlashBack from Level 2 MVH1, MVH2 & Livecache
Alter TS RESBX, PLAFX, DBVM & KBVM with TRACKMOD NO
FlashBack from Level 2 MVH1, MVH2 & Livecache
FlashBack from Level 2 MVH1, MVH2 & Livecache
z01 index in DB2 on MANDT, ACCID on table SAPAPQO/PEGKEY
Installation CTS EDHK900694 in D2L
Installation CTS EDHK900766 in D2L
Installation CTS ADHK900098 in D3B
Start BackFlush data generation
FlashCopy Level 1 MVH1, MVH2 & Livecache
Installation CTS KDOK6000668 in D3B & D2L
Installation Note 1051445 in D3B & D2L
FlashBack from Level 2 MVH1, MVH2 & Livecache
to 15h10 Lots of modif done by eric...
FlashCopy Level 1 MVH1, MVH2 & Livecache
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02/10
03/10
04/10
08/10

10/10

11/10

14/10
15/10

16/10

18/10
19/10

22/10

23/10

24/10

25/10

10h00
16h50

09h15
17h00

10h55
13h00
07h00
11h45
20h20
11h00

11h00
17h00
19h40
19h45
11h15

11h25
11h40

08h30
09h10

12h30
19h00

10h35
10h40

14h00

20h40

23h45

12h00

Applied patch 904 on Tive cache

Turned HYPERPAV ON on MVH1 and MVH2 (not really needed,
but should not hurt)

Installation CTS EDHK900790 on D2L

FlashBack Level 1 + activate archiving on DBH1 & DBK1
Installation CTS EDHK900790 on D2L

FlashCopy Level 2

Added 32 disks to HK1 pool

Installation CTS EDHK900798 on D2L

FlashCopy Level 2 (with 102 disk for HK1 pool)

added 16 volumes to HK1 pool

reorg A140X998.ACCTIT due to 64GBytes

reorg A140X997.COEP

reorg A140X992.MSEG

reorg A140X998.BALDAT

reorg A140X998.ACCTCR

reorg A140XAAX.PPCXCONF

FlashCopy Level 2 (with 118 disk for HK1 pool)

reorg 21 TS on ECC

FlashCopy Level 2 (with 118 disk for HK1 pool)

change hardware add zIIP and Storage

1182016 rows in CKMLMVO11l after the run

591008 rows before the run

FlashBack Level 2 (with 118 disk for HK1 pool)
Deactivate CKMLMV011™004 index on CKMLMVO1l1l table
runstats on CKMLMVO11l table

FlashBack Level 2 (with 118 disk for HK1 pool)

Runstats on CKMLMVO11l table with COLGROUP on ™0 indexes
job in ERIC.CLNT.CNTL($40RUNST)

FlashBack Level 2 (with 118 disk for HK1 pool) only MVH1
FlashBack Level 2 (with 118 disk for HK1 pool) only MVH1
Update DB2 Catalog statistics for CKMLMVO11l

job in ERIC.CLNT.CNTL($60UPDCT)

DBH1 set sysparm load(DBH1PAR1)  changed archive PQTY
FlashBack Level 2 (with 118 disk for HK1 pool) only MVH1
Update DB2 Catalog statistics for CKMLMVO1l

job in ERIC.CLNT.CNTL($60UPDCT)

Copy LCU C600-CA3F to 1600-1A3F

Copy LCU CO010-COl1F to 1010-101F

IPL MVH2 on new DS8K Load adr = 1010

New Flascopy Level 1 volumes for MVHZ are Yxxxxx

New Flascopy Level 2 volumes for MVHZ are Zxxxxx

A11 Flashcopy job on MVH2 are changed.

FlashBack Level 2 (with 118 disk for HK1 pool) only MVH1
Update DB2 Catalog statistics for CKMLMVO11l

job in ERIC.CLNT.CNTL($60UPDCT)

DBH1 set sysparm load(DBH1PAR1)  changed archive PQTY
FlashBack Level 2 (with 118 disk for HK1 pool) only MVH1
Update DB2 Catalog statistics for CKMLMVO11l

job in ERIC.CLNT.CNTL($60UPDCT)

DBH1 set sysparm load(DBH1PAR1)  changed archive PQTY
FlashBack Level 2 (with 118 disk for HK1 pool) only MVH1
Update DB2 Catalog statistics for CKMLMVO11l

job in ERIC.CLNT.CNTL($60UPDCT)

DBH1 set sysparm load(DBH1PAR1)  changed archive PQTY
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27/10

30/10

31/10

05/11
07/11

08/11
12/11

13/11

14h00

17h00
10h00

12h00
16h00

08h00
08h30
09h00
09h05

09h05
10h00

14h30

>>>>>

12h45
19h56

00h10
09h30
10h30
07h30
07h40

Swap DS8K

Copy LCU C000-COOF to 1000-100F

Copy LCU C100-C11F to 1100-111F

Copy LCU C200-C21F to 1200-121F

Copy LCU C300-C31F to 1300-131F

Copy LCU C400-C41F to 1400-141F

Copy LCU C500-C51F to 1500-151F

Copy LCU CAOO0-CALlF to 1A00-1A1F

COPY LCU CBOO-CB1F TO 1BO0-1B1F

COPY LCU CCO0-CC1F TO 1C00-1C1F

COPY LCU CDO0-CD1F TO 1DO0-1D1F

COPY LCU CE10-CE1F TO 1E10-1E1F

COPY LCU CF10-CF1F TO 1F10-1F1F

IPL MVH1 on new DS8K Load adr = 1000

New Flascopy Level 1 volumes for MVHL are Yxxxxx

New Flascopy Level 2 volumes for MVHL are Zxxxxx

A11 Flashcopy job on MVH1 are changed.

FlashCopy Level 1 (with 118 disk for HK1 pool)

Add 16 volumes to HK1 pool HK1118-HK1133

A11 Flashcopy jobs updated on MVH1

RESB repartitioning - 47 partitions

RESB recreated with DSSIZE=32Gb

partition dictionnary build part 27-32

FlashCopy Level 2 (with 134 disk for HK1 pool)

D2L Installation new SAP Tlicense

License parameters saved in /home/d21adm/D2L_License.txt
on hkpoceccappl

Import of Client 510 successfully finished

SCC7 (Post Import processing) successfully finished
FlashCopy Level 2 (with 134 disk for DBH1 pool)

D3B Installation new SAP license

License parameters saved in /home/d3badm/D3B_License.txt
on hkpoclive2

FlashCopy Level 1 (with 80 disk for DBK1 pool)
Reorganization of PLAF table to build compression on new
partitions. The compression ratio is 83%.

Runstats on PLAF table to collect new statistics.
Reorganization of RESB table to build compression on new
partitions. The compression ratio is 80%.

Runstats on RESB table to collect new statistics.
Runstats on DB2 Objects needing new statistics

Update Data for transaction DB02

FlashCopy Level 1 (with 134 disk for DBH1 pool)
FlashCopy Level 1 is the starting point of scenario II
for both ECC & APO

FlashCopy Level 2 ITITITECC ONLY!!ITI!

FlashBack Level 2 IITIITECC ONLY!!IIIT!

added 16 volumes to CLNT1 pool

reorg RESB table to build compression dictionaries which
were 'lost' during DDL changes

FlashCopy Level 2 I!IITIECC ONLY!!!!!! (150 disk for DBHI)
FlashCopy Level 1 ECC+APO
FlashBack Level 2 I!IIITTECC ONLY!!!!!!l (150 disk for DBH1)

Reorg ECC tables DBVM , ZPPT_REM_VEHICLE , ZPPT_REM_RP
Runstats on objects needing new statistics
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08h30 FlashCopy Level 2 ECC+APO+Livecache (disk 5xxxx)
14/11 20h00 Profile Instance parameter change
hkpoceccappl:
/rsdb/obj/buffersize=500000 before=40000 (KB)
/rsdb/obj/max_objects=250000 before=20000
/ipc/shm_psize_10=1400000000 before=954000000
hkpoceccapp2:
/rsdb/obj/buffersize=500000 before=40000 (KB)
/rsdb/obj/max_objects=250000 before=20000
/ipc/shm_psize_10=1008000000 before=534000000
hkpoceccapp3:
/rsdb/obj/buffersize=500000 before=40000 (KB)
/rsdb/obj/max_objects=250000 before=20000
/ipc/shm_psize_10=998000000 before=190000000
15/11 10h00 MVH1: CPU configuration change
10 CP  before=8
5 zIIP before=0
hkpoceccappl-3: CPU configuration change
15 CP  before=10
15h50 ALTER TS RESBX TRACKMOD NO
16h00 Lock user FPMDO1 on client 500
16/11 08h00 Unload RESB table by partitions (duration=15mn)
Rows UNLOADED=115500619
16/11 15h20 FlashBack Level 2 ECC+APO+Livecache!!!
15h40 Re-creation of RESB table with DSSIZE=4GB (32GB before)
alter RESB table with TRACKMOD NO
LOAD RESB table to build dictionaries (duration=02h12)
+ Collect Statistics
LOAD Dummy RESB table Part27-47 (duration=00h08)
16h00 APO CTS transport installation
ADHK900104
ADHK900071
ADHK900124
22h40 Re-creation of RESB table with DSSIZE=4GB (32GB before)
Change table partitioning to 153 (47 before)
alter RESB table with TRACKMOD NO
LOAD RESB table to build dictionaries (duration=02h12)
+ Collect Statistics
LOAD Dummy RESB table Part27-47 (duration=00h08)
19/11 11h00 FlashBack Level 2 ECC
11h20 ECC CTS transport installation
EDHK900906
20/11 15h00 REORG + Statistics on RESB part 27:47

17h10 FlashCopy Level 2 I!IIIIECC ONLY!!!!!! (150 disk for DBHI)
22/11 11h20 FlashBack Level 1 !'IIIPITECC ONLY!!!!!! (150 disk for DBH1)

11h30 p595 LPAR changes
hkpoceccappl-3 20 CPU (15 before)
Application server instance profile changes
DIA =75 - BTC = 10
11h30 ECC CTS transport installation
EDHK900906 , EDHK900952
12h30 REORG ECC Tablespaces :
A140X998.ACCTIT , A140X99M.S033 , PR30X999.VBDATA
A140X997.COSP  , A140X997.C0SS , A130X998.CKIT
A120X996.MKPF  , A140X992.MSEG , A100X998.BLPK
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26/11

28/11

28/11
29/11

06/12

07/12

AOOOXAA4 .BLPP
16h00 Application server instance profile changes
abap/buffersize=1600000 (800000 before)  hkpoceccappl
abap/buffersize=1600000 (1500000 before) hkpoceccapp2
abap/buffersize=1600000 (1500000 before) hkpoceccapp3
abap/shared_object_size_MB=1000 (500 before) appl-3
19h49 SMS SG SGCLNT1: disable DOOO volumes
ICKDSF additional volumes D000/D020/D030
FC D000 --> FC1 D020/FC2 D030
SMS SG SGCLNT1: enable DOOO volumes
Update FC1,FC2,FB1,FB2 JCL in
SUPPORT .MVH1.FLASHCPY.CLNT.CNTL
16h10 SMS SG SGCLNT1: disable D100 volumes
ICKDSF additional volumes D100/D120/D130
FC D100 --> FC1 D120/FC2 D130
SMS SG SGCLNT1: enable D100 volumes
Update FC1,FC2,FB1,FB2 JCL in
SUPPORT .MVH1.FLASHCPY.CLNT.CNTL
17h00 Runstats TABLESPACE A110XAAA.AFFW due to bad response time
09h36 ABEND
TITLE=DBH1,ABND=0C4-00000004,U=SAPD2LC,M=(N),C=810.L0OCN=1.1.75.1
LOC=DSNXGRDS .DSNXOMD +12B4
see APAR PK57217 (target date 02/26/2008)
Diagnostics:
-SYSM.DUMP.MVH1.D071129.7093608.5S00004
-ROOT.SDSF (po ds with SPOOL ds DBMI1,MSTR,IRLM,DIST,SYSLOG)
This abend followed a situation in which many SAP transactions
timed out on the following resource:
NAME A140X997.COSS .X'0278BC' '.X'09'
10h31 DBH1 stopped after new transactions abended in DB2 with
DB2 reason code 00E20016
10h31 DBHI1 started
13:00 Runstats / Reorg TS/IX via SAP DBA Cockpit Calendar
19:00 Change calendar date from 29/11 to 1/12

============== Date change from 29/11 to 1 /12 ===================

20:07 Runstats A140X997.CKMLMVOO
20:24 Reorg CKMLMVOO via DBA Cockpit
20:24 Reorg CKMLMVO1 via DBA Cockpit
09h10 Runstats on CKMLMVO1l table with COLGROUP on ~0 indexes
job in ERIC.CLNT.CNTL($40RUNST)
Update DB2 Catalog statistics for CKMLMVO1l
job in ERIC.CLNT.CNTL($60UPDCT)
12.15 rdisp/PG_MAXFS => (500000) 750000 run ok
rdisp/PG_SHM  => (500000) 750000 run ok
13.30 rdisp/PG_MAXFS => (750000) 875000 for new sap start
rdisp/PG_SHM  => (750000) 875000 for new sap start
23h00 SMS SG SGDB2SAV: add D010-DO1F,D110-D11F volumes
added 32 additional volumes to provide sufficient
workspace for DB2 Reorg activities
SMS SG SGCLNT1: enable DOOO volumes
Update FC1,FC2,FB1,FB2 JCL in
SUPPORT .MVH1.FLASHCPY.CLNT.CNTL
08h26 SMS SG SGCLNT1: disable D200 volumes
ICKDSF additional volumes D200/D220/D230
FC D200 --> FC1 D220/FC2 D230
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SMS SG SGCLNT1: enable D200 volumes
Update FC1,FC2,FB1,FB2 JCL in
SUPPORT.MVH1.FLASHCPY.CLNT.CNTL
11H35 Reorg EBAN
11H37 Reorg MDTB
11H40 Reorg MDKP
11H57 Reorg KBED
11H59 Reorg MARA
12h05 Reorg MARC
12h13 Reorg MAKT
12h18 Runstats tables:
SAPD2L.CABN
SAPD2L.CABNT
SAPD2L.CAWN
SAPD2L.CAWNT
SAPD2L.CABN
SAPD2L.AUSP
SAPD2L.INOB
SAPD2L.KLAH
SAPD2L . KSML
SAPD2L.KSSK
SAPD2L.KSML
SAPD2L.CUCO
SAPD2L.CUEX
SAPD2L.CUKB
SAPD2L . CUKN
SAPD2L.CUOB
SAPD2L.CUXREF
SAPD2L.IBIB
SAPD2L.IBIN
SAPD2L.IBST
SAPD2L.IBSYMBOL
12h42 Reorg PLAF
13h33 Runstats tables:
SAPD2L.CUVTAB_ADM
SAPD2L.CUVTAB_FLD
SAPD2L.CUVTAB_GR
SAPD2L.CUVTAB_GRT
SAPD2L.CUVTAB_IND
SAPD2L.CUVTAB_ST
SAPD2L.CUVTAB_STT
SAPD2L.CUVTAB_TX
SAPD2L.CUVTAB_VALC
SAPD2L.CUVTAB_VALN
SAPD2L.CECUFM
SAPD2L.CECUSD
SAPD2L.CECUSDT
SAPD2L.CECUSF
SAPD2L.CECUSFT
16h50 Reorg RESB, partitions 27:47
17h05 Update RESB related Catalog stats of partitions 27:47
ERIC.DB2.CNTL(UPDTRES)
17h13 Reorg PLAF
18h15 FlashCopy Level 2 Volumes DB2 MVH1
23h02 Runstats PLAF
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08/12

01h00 Runstats DBVM,RESBX,PLAF

01H40 UNLOAD Realtime statistics:
DB2SAV.DSNDBO4.INDE1EOU.D2007342.T004151.U/P
DB2SAV.DSNDBO4 . INDEXSPA.D2007342.7T004123.U/P
DB2SAV.DSNRTSDB.DSNRTSTS.D2007342.7004033.U/P
DB2SAV.DSNDBO4.TABL1VXU.D2007342.T003911.U/P
DB2SAV.DSNDBO4.TABLESPA.D2007342.T003710.U/P
DB2SAV.DSNDBO4.TABLESPA.D2007342.T003656.U/P
DB2SAV.DSNRTSDB.DSNRTSTS.D2007342.7003942.U

02h00 BSDS Print, job BSDSPR4A

02h02 FlashBack from Level 2 MVH1

10H27 Unload Realtime Statistics
DB2SAV.DSNRTSDB.DSNRTSTS.D2007342.7092817.U
DB2SAV.DSNRTSDB.DSNRTSTS.D2007342.7092743.P

11h10 FlashBack from Level 2 MVH1

B.8 Report ZZDISTINIT source code

Report zzdisstinit.
* This report initializes the low-level code in table MARA
data: ini disst like mara-disst.

Update mara
Set disst = ini disst.
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Abbreviations and acronyms

ABAP

ABAP

APO

APO

BOM
BOM
CIF

CIF

DBVM

DI

DI

DI

ECC

ECM

ECM

ERP

ERP

FSC

FSC

GR

GR

Info record

iPPE

Programming Language of the SAP
System

Programming Language of the SAP
System

Advanced Planning and
Optimization; part of SAP SCM;
used for the planning and
optimization of supply chain
processes at a strategic, tactical,
and operational planning level.

Advanced Planning and
Optimization; part of SAP SCM;
used for the planning and
optimization of supply chain
processes at a strategic, tactical,
and operational planning level.

Bill of Material
Bill of Material

Core Interface; SAP standard
interface to connect ERP and SCM

Core Interface; SAP standard
interface to connect ERP and SCM

SAP table; Planning file entry, MRP
Area

Discrete Industries; extension to the
ERP system

Discrete Industries; includes
Automotive

Discrete Industries; extension to the
ERP system

Enterprise Core Component; SAP
ERP system

Engineering Change Management
Engineering Change Management
Enterprise Resource Planning
Enterprise Resource Planning

Full specified code

Full specified code

Goods receipt

Goods receipt

Element in SAP ERP to keep detail
information about relation between
customer and vendor

Integrated Product and Process
Engineering
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iPPE

LC

LC

LUw
LUw
MDSB

MIP

MM
MM
MMP
MMP
MRP
MRP
MTO
MTO
MTS
MTS
OEM
OEM
PLAF

PLM
PLM
PP/DS

PP/DS

PVS

PVS

RESB

RESDT

Integrated Product and Process
Engineering

Live Cache; Powerful in-memory
database backed by disk to manage
complex data structures & data
flows in APO

Live Cache; Powerful in-memory
database backed by disk to manage
complex data structures & data
flows in APO

Logical Unit of Work
Logical Unit of Work

Dependent requirements view on
Reservations (RESBI)

Made in Plant - in house component
production

Materials Management

Materials Management

Model Mix Planning

Model Mix Planning

Material Requirements Planning
Material Requirements Planning
Make to Order

Make to Order

Make to Stock

Make to Stock

Original Equipment Manufacturer
Original Equipment Manufacturer

SAP-ERP table that contains the
planned orders

Product Life cycle Management
Product Life cycle Management

Production Planning and Detailed
Scheduling; part of APO

Production Planning and Detailed
Scheduling; part of APO

Product Variant Structure;
iPPE-BOM
Product Variant Structure;
iPPE-BOM

SAP-ERP table containing the
reservations for the materials used
during the production planning

Field of table DBVM - Reset
Procurement Proposals
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RPM Rapid Planning Matrix; fast
explosion engine of SAP SCM

RPM Rapid Planning Matrix; fast
explosion engine of SAP SCM

SCM Supply Chain Management

SCM Supply Chain Management

STAD Transaction in SAP for business
transaction analysis of SAP
workload

wIP Work in Process

wiIP Work in Process
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Glossary

LPAR On IBM System p the Power5 hardware supports
logical partitioning functionality in which a single large
server can be divided into a number of “logical” machines.
Under AlX5.2, this functionality supports the division of
the machine along physical boundaries only. The physical
resources such as CPU, disks, and hardware adapters
are assigned to an LPAR. Under AIX5.3, hardware
virtualization is introduced and multiple LPARs can share
physical resources. From AIX5.2, dynamic
reconfiguration is supported which allows resources to be
removed or added to the active LPARs so that the LPAR
can be reconfigured during production.

LUN AnLUN (Logical Unit Number) is an indivisible unit
presented by a storage device to its host. LUNs are
assigned to each disk drive in an array so the host can
address and access the data on those devices. This is a
very important concept in understanding the relationship
between storage devices and the piece of the storage
device that can be used by a typical host.

NMON The nmon tool is an cross-platform tool used for
monitoring system and 10 behavior over time. It provides
a data recording which can then be processed into graphs
based on time slices. This tool provides the basis for an
in-depth analysis of the system behavior with views to
multiple concurrent metrics.

SAP Interface The SAP application servers: an instance
consists of an SAP dispatcher and its work processes.
The work processes are the processes carrying out the
SAP application work on behalf of online users, or batch
jobs. SAP instances are the basis of application server
scaling. The application server instances can be located
anywhere in the landscape as long as they have a
backbone network connection to the database and the
central instance.

SAP liveCache SAP liveCache technology is an
object-based enhancement of the MaxDB database
system that was developed to manage complex objects
(for example, in logistical solutions such as SAP
SCM/APO). In solutions of this type, large volumes of data
must be permanently available and modifiable. You can
use SAP liveCache technology to represent data
structures and data flows (such as networks and
relationships) more easily and effectively.

In contrast to MaxDB, with an optimally configured SAP
liveCache database instance, all data that must be
accessible to the database system is located in the main
memory.
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SAPCI SAP Central Instance (Cl) is used to differentiate
the SAP instance which contains the global components
which link all the instances of an SAP system. These are
the message server, and the logical lock server
(enqueue). This instance is often kept separate from
“production” instances and protected by HACMP™ along
with the database.

WLM (AIX) This is an AlX kernel level tool that is used
for prioritizing workloads. It provides the framework in
which to identify the processes belonging to a particular
workload, group them together, and set their resource
allocations. This tool is often used to group processes of
a specific characteristic into component groups for
monitoring purposes. WLM can run both actively and
passively. In passive mode, it is merely observing the
utilization of the defined workload components. Both
XMPERF and NMON are WLM aware and can monitor
WLM component groups.

WLM (z/0S) The z/OS Work Load Manager component
dynamically allocates or redistributes server resources
such as CPU, I/0O and memory across a set of workloads
based on user-defined goals and their resource demand
within a z/OS image. WLM can function across multiple
images of z/OS, Linux or VM sharing a System z
processor. WLM also assists routing components and
products to dynamically direct work requests associated
with a multi-system workload to run on a z/OS image
within a Parallel Sysplex® that has sufficient server
resources to meet customer-defined goals.

XMPERF A graphical performance monitor on AlX
which can access all the OS level performance metrics
and present them in a highly configurable and intuitive
graphics display. This tool is a client/server architecture
which can monitor multiple systems simultaneously and
display them together in a combined console. This tool is
used to monitor the interaction of applications distributed
across more than one server.
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Related publications

The publications listed in this section are considered particularly suitable for a more detailed
discussion of the topics covered in this book.

IBM Redbooks publications

For information about ordering these publications, see “How to get Redbooks publications” on

page 310. Note that some of the documents referenced here may be available in softcopy

only.

>

Infrastructure Solutions: Design, Manage, and Optimize a 20 TB SAP NetWeaver
Business Intelligence Data Warehouse, SG24-7289-00

Infrastructure Solutions: Design, Manage, and Optimize a 60 TB SAP NetWeaver
Business Intelligence Data Warehouse, SG24-7385-00

Enhancing SAP by Using DB2 9 for z/OS, SG24-7239-00

Other publications

These publications are also relevant as further information sources:

>

SAP on DB2 for z/OS and 0S/390: High Availability and Performance Monitoring with
Data Sharing, SG24-6950-00

Online resources

These Web sites are also relevant as further information sources:

»

Unicode
http://www.unicode.org
SAP dialogue instances

http://www.service.sap.com/instguides
http://www.service.sap.com/notes

SAP installation

http://www.service.sap.com/instguides

DS8000
http://www-03.ibm.com/systems/storage/disk/ds8000/index.htm]
xmperf graphical monitor

http://publibl6.boulder.ibm.com/doc_Tink/en_US/a_doc_lib/perftool/prfusrgd/ch02

body.html

Related publications
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ibm.com/support
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path activity, channel 186
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KPI, valid test runs for 127

L physical architecture, operational model - 22
Lc10 livecache monitoring 239 Plaf and resb, partitioning of tables 110
liveCache, monitoring, Ic10 - 239 plaf and resb, partitioning of tables 110
Load runner 30 planning mode 114

load runner 30 processes, number of parallel 113
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lot sizes, MRP 115 processing, parallel 115

low-level codes, rebuild of 128 Production 21

LPAR activity summary 116, 145, 175
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LPAR hkpoclive1 configuration 48
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memory details 94, 118, 150, 180 rmf summary 260
memory, top 101, 121, 157, 182 SAP 224
monitoring 224 ZQS /db2 259
monitoring tools, AIX 240 requirements
monitoring, transactions for technical 228 non-functional, for architecture definition 21
MRP list, create 114 requirements, non-functional 208, 211
MRP lot sizes 115 requirements, response time 213
MRP run optimization 129 resb, partitioning of tables plaf and 110
MRP run, further optimization of the 129 reset flag in table dovm 128
MRP variants, recommended 113 response time, db2 193
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MVh2, activity on 127 postprocessor 259
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summary report 260

N Rpm
network 30 overview 10
network details 98, 156, 181
non-functional requirements 208 S
SAP application layer 88, 106
0 SAP reports 224
Omegamon xe for db2 performance expert (v3) 268 SAP solution logical components 20
One step backflush 136 SAP systems 24
Operating systems and software levels 23 SAP systems configuration 30
Os07/st06 scalability 210
System Monitor 235 scheduling 115
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