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Abstract: In an era that demands increased accountability and transparency of business
practices, much of a company’s potential exposure and risk hinges on the integrity and
reliability of its information systems. Forward-looking CIO recognizes how the business and
the systems that protect and transmit its vital information are inextricably interdependent.
Leveraging that interdependency to the competitive advantage of the business is their job.
They are responsible for enabling (through IT and operations) an adaptive enterprise, one
that can flex to handle change without disrupting the business.

This paper aims to present some considerations about the size of external memory support
requirements for the database.
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Introduction

This paper explains how to build an adaptive enterprise that establishes a tight partnership between
business and IT, and in turn delivers greater business agility. It presents the technical highlights behind
GES — a framework to help customers get more from their current IT investments and make more
strategic choices about how they evolve their infrastructure to more tightly align it to their business. It
examines the steps required to design and architect that infrastructure - and how to best leverage
management software and IT services and solutions to get more business value from their current and
future IT investments [1], [2]. This paper highlights leadership in the areas of infrastructure
technology, management software, and IT services and solutions - and spells out the role of
independent software vendors and system integrators at each level of the enterprise. In addition, the
paper explores the sourcing options available to enterprises for introducing these new technologies and
best practices into existing IT environments without causing disruption to the business.

Physical performance of databases is regarded in many respects, among which:
- increased speed of response from the system to the information needs of end users;
- reduction of the external memory allocated to support the database;
- enhancing the privacy of data from the database;
- preventing the intentional or unintentional destruction of the database and its restoration in
case of incident.
- providing a user friendly interface with the database.

1. The Challenge with a Vertical Approach to It
When rapid change is imposed on an IT infrastructure that is not designed to handle it, the only
choices are costly redeployment of existing assets or, worse, adding yet another silo of incompatible
IT. In such an environment, every change makes the business less agile [3].

System complexity slows down change - especially at scale - and increases the burden on management
and maintenance. In fact, the cost of change is the fastest-growing component of infrastructure total
cost of ownership (TCO), according to META Group’s July 2002 report “How Do I Minimize
Infrastructure TCO by Cutting the Cost of Change?” By any measure, the traditional organization and
management of IT is incompatible with business agility. A new way of looking at IT assets is required
for enterprise success.

49




2. Estimating the Required External Memory for Databases
The estimation and use of external memory space depends very much on the target DBMS and also on
the hardware used to implement the database. Also, the required memory is influenced by the
organization of data.

In general, external memory space estimation is based on the size of each logical record and the
number of logical records in the relation. For the Ingres DBMS, generally the calculations required
memory space is made for each table by multiplying the number of logical record with their size and
adding the necessary space for indexes. The size of a logical record is the sum of its attributes
dimensions plus auxiliary space introduced by operating system. In the Ingres system, the size of a
logical record is calculated by summing each attribute size plus 2 bytes for variable-length strings and
another byte for fields that accept nulls. Memory requirements are expressed in number of pages or
blocks of a certain size. The size of a page can be multiple of 1024. The structure of a page may differ
from one DBMS to another and depending on the organization manner of data [4], [5]. For examples,
the Ingres system uses data organization in HEAP files. A page is 2048 bytes, 40 bytes are used as
page header and the rest of 2008 are available for storing user data. So the total space required for a
HEAP file can be calculated as:

tuples_per_page = 200B [ (tuple_size + 2)
rvige_nmemher = total tuple ar / tuples_per_page

For HASH files, the formula is the same as for a HEAP file, except that it takes into account the filling
factor, which is the percentage of a page that will be used before it is considered full. Default fill
factor is 50%, but it can be modified by programmers. In these conditions the formula becomes:

tuples_per page = (fill_factor x 2008 [ (tupls_size + 1)
hash_page_number — tuple nr / tuples per_page x (1 x fil_factor)
In the case of ISAM type files, the memory space is determined as in the previous case, except for the
adding of a space required for ISAM index. In the case of DB2 and Oracle DBMS’s the required

memory support is expressed also in pages or blocks of 512, 1024, 4096 bytes. The blocks can be
linked, each block containing the address of the previous and next block (Figure no. 1).

| * | Block 1 | - |
———[ =» [Blockz2 | |

[=e [ Blockn | = |

Figure no. 1 Linked blocks

When defining the database, it is allotted a certain space where tables will be defined at a logical level.
On a physical level the database will be organized in partitions, which can store data organized in
files. A partition may contain one or more files. A logical table from the database space can be
mapped to a file within a partition. Also, a table can be decomposed into two or more parts, each part
mapping at a physical level to a file.

Oracle accepts defining clusters and at a physical level a cluster can be mapped to a file.
The correspondence between the logical and physical level is shown in Figure no. 2.
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Figure no. 2 Correspondence between physical data objects in Oracle

In this context, the physical structure of a non-cluster type page is presented in Figure no. 3.

PAGE HEADER

Next block address | Previous block address
FIRST RECORD

2 bytes — record sequence nr. | 2 bytes — record length
FIRST COLUMN

1 byte - column number identifier | 1 byte — column length

Data corresponding to the 1%t column
SECOND COLUMN
1 byte — column number identifier | 1 byte — column length

Data corresponding to the 274 column

UNUSED PCTFREE 20%

Figure no. 3 The structure of a non-cluster type page

The structure of a cluster type page is similar, except that the first record (tuple) is preceded by 5 bytes
not only 4 bytes.

Now, based on these clarifications, we render the formula for determining the requirement of external
memory non cluster type relationship and a single index as follows:

NUMROWxAVEBYT
(1 — PCTFREE)x(DP — 76)

NUMPAG =

x
A'I’EBI’T=Z{{1 Nlx(C12))14
=1
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- i=l..n, identifies a column in the relationship;

- NUMPAG = number of pages;

- NUMROW = total number of tuples from the reference table;
- AVEBYT = average tuple size, expressed in bytes;

- PCTFREE = backup space percentage;

- DP = page size (512, 1024, 2048);

- 76 bytes = PAGE HEADER size;

- N; = the percentage of columns that accept null values;

- C; =the average length of a column from the table.

By summing the external memory space required for each table and adding the memory space required
for indexes tables we will obtain the necessary storage space for the whole database. External memory
space required for index table is more difficult to estimate than the one required for a table. In practice,
it is considered that the necessary space for indexes is approximately 20 to 30% of the space needed
for the data in the tables.

More specifically, the parameters to be taken into account are:
- number of indexes for the relationship;
- distribution of values in index columns (in particular the number of distinct values in
comparison with the total number of values);
- length of index columns;
- percentage of null values in indexed columns;
- When indexes are created.

The number of pages for an index can be calculated considering the following formula:
NUMROW=xELK

(1— PCTFREE)x(DP — 72)

NUMPAG, = 1,1x

Where:
- ELK = estimated key length;
- 1,1 = standard factor for adding the 10% for the superior nodes of a B-type index.

3. Tuning a New Adaptive Generic Evaluation System for U-Gov Management

An adaptive GES is one in which business demand is constantly matched by IT supply. It operates on
a consumption based model - the business uses what it needs, then pays only for what it uses. In an
adaptive enterprise, every cost is variable, resulting in an optimal use of the enterprise’s assets.
Ultimately, this serves the business well: it frees the CIO from focusing on the delivery mechanisms of
information, to focusing on more business-strategic applications of the information itself. This brings
the enterprise and its supply chain closer together; reduces unproductive and redundant work on the
part of IT staff; and, most important, improves the ability of the enterprise to deliver satisfaction to
customers in the form of correct, immediate, valuable information.

To support this kind of agility, the adaptive enterprise must meet three requirements:

* IT resources must be delivered in the form of services. Web services are moving the industry to a
service-delivery model. In this model, infrastructure and IT services - including applications - are
delivered, allocated and paid for when and where required.

* Resources must be virtualized. Virtualization means the management and control of physical servers,
storage and networks to create virtual resources - computing, information and communications.
Virtualization dramatically reduces adaptation time, advancing it from the purchasing or redeployment
time frame to the millisecond world of intelligent management software.

* The end-to-end environment must become business-process-based. Success today depends of the
ability of the IT environment to respond and adapt intelligently to changing business conditions. This
is a new and crucial requirement that is at the core of adaptiveness - the continuous analysis of
business needs and intelligent delivery of managed resources to optimize business capability and
flexibility.
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Adaptiveness is built in through consistent simplification, standardization, integration and modularity
of the elements and aspects of the feedback loop.

Business processes are the day-to-day functions that keep the enterprise running. From human
resources to accounting to supply-chain functions, the ability of the business to meet its customers’
needs is the driving force against which the IT environment must deliver. The business processes
collectively and continually set and adjust levels of IT resources to meet changing demands. While the
priorities for allocating resources to each business process are in constant flux, the supply of resources
available to the business must always meet the demand. This is core to creating an adaptive enterprise.
Applications acquire, organize and transform the information needed to support business processes.
Enterprise applications like SAP or PeopleSoft organize and deliver information across an enterprise;
desktop applications serve local business processes the same way. In the Darwin Reference
Architecture, applications will be requested and delivered as services, using web services standards
like J2EE and .NET. For example, rather than being built redundantly into monolithic “order entry”
and CRM applications, a discrete business process like “verify customer entitlement” may be
delivered as an application service in both contexts.

Infrastructure services deliver the secure, continuous computing power and storage capacity
applications require. In the past, resources were delivered by assigning servers directly to applications.
But low utilization and high cost from “one application, one server” policies compel organizations
toward shared, virtualized and on-demand solutions that make better use of processor and storage
capacity. The GES adaptive infrastructure technologies and solutions accept requirements from and
deliver infrastructure services to applications through open industry interfaces and web services.

Virtualized resources provide the foundation for the adaptive GES, with computing power,
information and communications delivered as services abstracted from their underlying physical
servers, storage and network infrastructures. Sharing or pooling of IT resources helps eliminate over
deployed and underutilized technology components, reducing costs for hardware and software, and
further reducing management complexity (Figure no. 4). Sharing IT resources across business
functions also helps to increase business agility, enabling the rapid provisioning of new services or
resources and scaling of established services.

4. Automated and Intelligent Management

Business agility is realized when shared resources are dynamically allocated as needed by business
procedures [6], [7], [8]. The creation of this dynamic link between business and IT is aided by a clear
assessment and measurement of the agility from the transformation of the underlying IT infrastructure.
Management software analyzes demand signals from every part of the organization - from the
infrastructure through the extended enterprise - delivering business insight while managing and
optimizing the user experience in a secure, continuous infrastructure. A key contributor is human input
- managing and adjusting the shape of the IT environment itself to ensure maximum flexibility and
agility in the face of unpredictable changes in the future business environment.

Coordination and orchestration of infrastructure depends on moment-to-moment inventory and
monitoring, planning, provisioning and maintenance. All management and control processes are
driven by demands at the IT element level and the IT service and business levels, and are
communicated according to open standards.
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¢ Planning and organization of complex L.S.:
1. Defining a strategic information Technology plan
2. Defining the informational architecture
3. Identification of the technologies’ directions
4. Defining the structure of the system and the
relationship among the components
. The management of the investments
. Announcing the requests and the managements’
directions
7. The management of the human resources
8. Making sure that the user’s requests are followed
9. Evaluating the risks
1
1
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e The acquisition of goods and services for
the project

1. Identification
solutions

of the aromatization

2. Accomplishing and maintenance of the
soft applications

3. Buying and maintenance of the
infrastructural technology

4. Development and maintaining of the
procedures

5. Installation and accreditation of the
systems

6. The management of system’s changes

Information Criteria
Effectiveness

Integrity

Confidentiality
Availability

Accordance

Trust in the information

Resources:
People
Applications
Technologies
Facilities

Data

e Delivering the designed system and the accomplishment of
the paper documentation for the project

. Defining and the management of the system’s maintenance

. Leadership of the service team

. The performance and capacity management

. Providing a continuous service

. Providing the security of the system

. Identification and distribution of the costs of maintenance

. Teaching and training the users

. Assistance and guidance of the beneficiary

. The system’s configuration management

The problems and incidents management

The data management

The facilities management

The operations management
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13.

e Monitoring complex L. S.:
1. Monitoring the processes
2. Evaluation of the adaptability of the
inner control

3. Providing the independence of the
system

4. Supporting the independence of the
system

Figure no. 4 Cobit Standard

By synchronizing infrastructure, application services and processes with business processes through
automated and intelligent management and provisioning, HP enables enterprises to reduce the cost of
change, reduce the total cost of ownership, simplify management complexity and provide the
enterprise with the ability to rapidly implement the solutions that provide the corporation with a
competitive advantage (Figure no. 5).
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APLIX Criteria based situation

parametres report:  Unit = APLIX  Subunit=IT Assesment=1/19.09.2006 All processes

Effectiveness

B Maximum
B Achieved
"

Effectiveness Confidentiality Efficiency Integrity  Disponibility  Applience Trust

Figure no. 5 Efficiency report

5. Impact on the Overall Performance of a Database
The organization of data on disk can have a major impact on the overall performance of a database, as
respect to the use of external memory space and the cost of database queries.

It is known that access to data stored in the operative memory is much faster than accessing data
stored in the secondary memory.

Problems arise when there is not enough main memory to cover all processes, the operating system
transfers pages from the main memory to disk in order to free up memory. Later, when one of these
pages is required, the operating system must transfer it back to disk. In this context, the two resources:
main memory and external memory can influence each other. For example:
- procuring more main memory must result in a smaller amount of paging and removal,;
- a more efficient use of main memory can result in decreasing the number of entry/exist
operations.

Regarding the costs of the database queries, it is known that they are given in large proportion by the
number of disc hits, which depends on the size of the blocks and the cardinality of a table.

Conclusions
The time needed to implement or react to a business environment change Range the range of
implementation across geographies, business processes or operating units Ease - the breadth and scope
of change that the infrastructure can support

One approach to simplification is consolidation: underutilized, underpowered and over-deployed
resources are identified and streamlined into an updated infrastructure. This infrastructure then
contains fewer elements - making it easier to manage - and delivers results with improved speed and
ease when executing changes.
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Standards extend the benefits of simplification throughout the enterprise and simplify the context in
which IT assets are deployed and used. Standardization can be applied across different processes,
procedures, technologies and applications.

DBMS tuning refers to tuning of the DBMS and the configuration of the memory and processing
resources of the computer running the DBMS. This is typically done through configuring the DBMS,
but the resources involved are shared with the host system.

After the database is created, initialised and populated it needs to be maintained. Various database
parameters may need changing and the database may need to be tuned for better performance;
application's data structures may be changed or added, new related application programs may be
written to add to the application's functionality, etc.
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